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1. Ilesin oCBOEHHSA AW CIUIIAHBI

K 0CHOBHBIM LEJSIM OCBOCHHS TUCIMILIMHBI « XUMHS» CIEIyeT OTHECTH:

- TeOpCTH‘IeCKOC OCBOCHHUC OGY‘I&IOH.[I/IMI/ICSI OCHOBHBIX paSI[eJIOB XHUMHU, HCO6XOI[I/IMBIX JUIA
poheCCHOHATBHOMN IeATEILHOCTH

- OCBOGHHE METOJIOB XMMHYECKOTO 3KCIIEPUMEHTa JJIsi MPUMEHEHUS B NPOPEeCCHOHATIHHON |
HAYYHO-HMCCIIEI0BATEIbCKOM IEATCIIbHOCTH

K 0CHOBHBIM 3a/1a4aM OCBOCHUS JTUCIUILTHHBI « XUMHSI» CICIYEeT OTHECTH:

- pa3BUTHC NPAKTHYECKUX HABBIKOB 10 BOIPOCaM, CBSI3aHHBIM C IPUMCHEHHEM OCHOBHBIX
XUMHUYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTCKAHUS XMMHUYCCKUX PEaKITHIA;

- (opMHpOBaHHE HABHIKOB HMCCIIEJOBAHUS XHMHYECKOTO BO3JCHCTBHMS Ha IPOMBIILICHHBIC
OOBEKTEL.

2. Mecto aucuumiannsl B cTpykrype OOII 6akanaBpuara
JucuuiuinHa «XuMUs» OTHOCUTCA K YUCITy 0a30BbIX YY€OHBIX AUCHMILIMH YacTH aucuumind OOII

OakanaBpuata 1o HampasieHuio noAroroBku 08.05.01 «CtpouTenbcTBO YHHKANBHBIX 3IaHUH U
COOPYKEHUI»

JucuuminHa «XuMHs» B3aUMOCBSI3aHAa JIOTHUECKHM M COJAEP)KATEIbHO-METOJMUYECKH CO
CIIEYIOIMMU AucuMIIMHamMu U npaktukamu OOIT:

B obsazamenvnoti vacmu broka 1 «ucyuniunvt (Mooyau)y:

- dusuka,

- MatemaTuka,;

- ComnpoTuBI€HUE MAaTEPUAIIOB;

- nxenepHas reosorus;

- bezonacHOCTh JKM3HEACATEILHOCTH,

- HanoTexHo0ruu B Npon3BO/ICTBE CTPOUTENBHBIX MAaTEPUAIIOB.

3. IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMs 10 JUCUHUIIJIMHE, COOTHECEHHbIE ¢
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMblI
B pesynbTare oOCBOEHHS AMCLUMIUIMHBI Yy oOyyaromuxcss (GOpPMHUPYIOTCS — CIEIYIOIHe
KOMIIETEHIIMM M JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOLIUE pe3yJabTaThl OOYy4YeHHs Kak »JTail
(bopMHPOBaHUS COOTBETCTBYIOIIUX KOMIETEHIIHIA:

B pe3yiabTarte ocBOeHMsI

Kon . IlepeyeHs MIAHNPYEMBIX Pe3yIbTATOB 00y4eHUsI
00pa3oBaTeJbHOI MPOrpaMMBbI
KOMIeTeHIINH . MO0 AMCHMILTHHE
o0y4Jaromuiicsi 10JKeH 00J1a1aTh
OIIK-1 CrnocobeH pemath MPUKIAJAHbIE 3HATh:

3a/1a4d CTPOUTEIBHON OTpaciH,
UCIOJIb3YSl TEOPUIO U METOIBI
(dbyHIaMEHTATBHBIX HAYK

OCHOBHBIC 3aKOHBI XMUMUHU,

KJIACChl HEOPTAHUYECKUX COEAMHEHUN;

OCHOBBI CTPOEHHUS aTOMOB U MOJIEKYII;

BUABI W  MEXaHHW3Mbl  OOpa30BaHUS

XUMHYECKOM CBSI3W B COEIMHEHHUAX

PA3JIMYHBIX TUIIOB;

® OCHOBBl XMMHYECKON TEPMOJIMHAMUKU U
KHHETUKH;

o METO/bI OIMKMCaHUsA XUMHUYECKOI'O
paBHOBECHSI B PACTBOPAX 3JEKTPOJIUTOB,
TUAPOIIN3a COJIEH;

® OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE

peakuuu;




® METOABI KaueCTBEHHOI O "
KOJIMYECTBEHHOI'O  aHalii3a, BKIIIOYAs
METO/]Ibl OUMCTKU U pa3zesICHUs BEIIECTB.
YMeTh:

® OIpeAeATh NPUHALIECKHOCTh BEILECTB K
OCHOBHBIM  KJIaCCaM HEOPTraHWYECKHUX
COCIMHECHU, JHEpPreTUYECKue
XapaKTEPUCTUKHU U T€OMETPUIO MOJIEKYII,
TEPMOJAMHAMMUYECKUE  XapaKTEPUCTHKHU
XMMHYECKUX peaklui, BenuuuHbl pH u

XAPaKTCPUCTHUKU Jucconuanum
JJEKTPOJIUTOB,;

® TI0JB30BAThCS MEPUOJUICCKON TadiuIen
XUMUYECKUX 3JIEMEHTOB,

MaTeMaTHYECKUM BBIPRKEHUEM 3aKOHA
JIEACTBYIOLIUX MACC

® paccTaBiIATh KO3 PHUITUEHTHI B
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaknmusx  METOJaMH  JJIEKTPOHHOTO
OanaHca W TOJIypEaKIUil, TMPOBOIMTH
pacdeTsl  KOHIIEHTPAalUid  pacTBOPOB
Pa3JINYHBIX COCAMHCHUIA.
BJIa/I€Th:

® TCOPETHYECKUMH OCHOBAMH XUMHYECKOM
HAYKHU;

® HaBBIKAMH  BBINIOJIHEHUS  OCHOBHBIX
XUMHUYECKHX JIA0OPATOPHBIX OIICPAIIHiA;

e [MpaBuUiiaMu Oe301acHOM pabOTHI B
XUMHYECKOH J1abopaTOpHH.

4. CTpyKTYypa M cojiepKaHue TUCIHHIIHHbI

OO1m1ast TpyT0EMKOCTh JAUCHUIUIMHBI COCTaBIsAeT 3 3aueTHhIX equHuIbl (108 akageMuyeckux
yaca, U3 HUX 54 yaca — caMmocToATeNbHas paboTa CTyIeHTOB) Bce BHepBoM cemecTpe. CTpykTypa U
CoJiepKaHue TUCIUTUINHBI «XHUMHUS» 110 CPOKAM U BUIaM paboThl OTpaxkeHsl B [Ipmioxxennn 1.

Jlexiiuu — 1 yac B Hegenro. Beero 18 vacos.

JlaboparopHubie paboTsl — 1 yac B Hegemo. Beero 18 wacos.

Cemunapsl — 1 yac B Hepento. Beero 18 yacos.

®opmMa KOHTPOJISI — HK3aMEH.

Coaepixanue pa3aejioB IMCHUILTHHBI
OBLIAA XUMUSA
Tema 1. OcHOBHBIE XUMHYECKHE MOHATHUS U 3AKOHbI
3aKOH COXpaHEHHs MaTepUH, 3aKOH IIOCTOSTHCTBA COCTaBa, 3aKOH AKBUBAJIEHTOB, 3aKOH IIPOCTBIX
KpaTHBIX OTHONICHUH, 3aKOH MPOCThIX 00beMHbIX oTHoweHuH ['eii-Jlroccaka, ra3oBble 3aKOHBI, 3aKOH
ABorazipo. ATOMHBIE U MOJIEKYJIIPHBIE MAacChl, KOJIMYECTBO BellecTBa. [IpMMeHEHHME OCHOBHBIX
3aKOHOB XMMHHU K KOJMYECTBEHHBIM pacueTaM M0 YpaBHEHUSAM PEeaKIiu.
Tema 2. OcHOBHbBIE KJIACCHl HEOPTAHNYECKUX COeINHEeHMI
OCHOBHBIE KJIACCHI HEOPTraHWYECKHX COCAUHEHUMN: OKCHJIBI, OCHOBAHMS, KHCIOTBI M COJIH.
OCHOBBI HOMEHKJIATYPbl XUMHUECKUX COeqMHEeHNH. HekoTopble MEeTO/Ibl UX MOIy4eHHsI, 0COOEHHOCTH
XUMHYECKHUX CBOMCTB.
Tema 3. CTpoenue 31eKTpOHHOM 000/1049KkH aTomMa. [lepuoanyecknii 3aKoH
.. MenneneeBa



Crpoenue aroma o bopy. KopnyckyisspHo-BoaHOBbIE CBOMCTBA MaTepuu. Y paBHeHue [lnanka.
[Tpunuun HeonpeneneHHocTu. Y papHenue lllpennnrepa n BogHOBbIE (DYHKIIMH 3JIEKTPOHOB.

KBantoBble umcia. [7aBHOE KBAaHTOBOE 4YMCIO. OJHeprernyeckue ypoBHH. OCHOBHOE H
BO30YXJIEHHOE cOocTOssHHEe aroma. OpOuTallbHOE KBAHTOBOE YHUCIO. DHEPreTUYEeCKHe IOypOBHH.
@®opma aromHbIX opOuTaneii. MarHUTHOE KBaHTOBOE 4YHUCIO. ATOMHBIE opOuTamu. OpueHTanus
aTOMHBIX opOuTasel B npoctpancTBe. CriuH 31ekTpoHa. CIMHOBOE KBAaHTOBOE YUCIIO.

IIpaBuno Ilaynu. MakcuManpHOE KOJIMYECTBO 3SJIEKTPOHOB HA DJHEPrEeTUYECKOM YPOBHE,
IOJlypOBHE M aTOMHOW opOutanu. Ilopsaok 3amoHeHHs] YSHEPreTUYECKUX YPOBHEW M MOAYpOBHEW B
MHOTO3JICKTPOHHBIX aromax. [lpaBwio I'yHma. S-, p-, d- m f- oamementsl. Mx pacnonoxenue B
nepuoanueckoit cucreme .M. Menzaeneena.

[lepuonuueckuii 3ak0OH U nepuoanydeckas cucrema 3iemeHToB [. . Menaeneesa. [lepuoasr u
rpynmel. CTpoeHHe NEepHOJUYECKOM CHCTEMbl M CTPOEHHE DJIEKTPOHHOM 000JI0YKH aToMma.
DJIeKTPOHHBIC aHAIOTU. BaleHTHBIC 3JEKTPOHBI Y S-, P-,d- u f- aeMeHTOB. ATOMHBIC TTapaMeTphlI.
ATOMHBIE M HOHHBIE PAaJUyChl. DHEpPrus HOHU3aUUM (MOHU3AUMOHHBIA moTeHuuan). CpoIacTBO K
EKTPOHY.  DIEKTPOOTPULIATENBHOCTh. [lepMOJMYHOCT, B H3MEHEHHWU AaTOMHBIX IapaMETPOB H
XUMHYECKHUX CBOMCTB JIEMEHTOB.

Tema 4. Xumnueckasi CBA3b U CTPOEHNE BelleCTBA

Tumnbl xumudeckol cBsa3u. KoBanenTHas xuMmudeckas cBs3b. O01as syiekTpoHHas napa. Meroa
BaieHTHbIX cxeM (BC). Dueprermueckas jguarpamMma oO0pa3oBaHMs MOJIEKYJbl  BOJOPOJA.
[TepekppiBaHue 3JEKTPOHHBIX 007aK0B. J[nrHa cBsi3u. CBOMCTBA KOBAJICHTHOW CBSI3HM: HACKHIIAEMOCTbD,
HaIPaBJIEHHOCTb U MOJISIPHOCTH. JIMITONBHBI MOMEHT CBSA3U. [IUNIOIBHBIM MOMEHT MOJEKyJbl. MoHHas
CBA3b, KAaK IPEACIbHBIA Cllydald MOJSAPHOM KOBAJCHTHOM CBS3U. ATOMHBIE M HOHHBIE PAINYCBI.
CTpykTypa MOJEKYyJbl M €€ 3aBUCHUMOCTb OT CTPOEHHUS BHEIIHETO AJIEKTPOHHOI'O YPOBHS aTOMOB.
HanpaBnenHocTs KOBaJeHTHOW CBs3U. BamentHsle yriel. ['mOpuamsanms cesizeil. ['mOpuansanus
aTOMHBIX OpOuUTaNel IIeHTpaTBHOrO aToMa Tuma Sp, Sp?, sp®. KpaTuble cBA3H; G- U 7~ cBA3M. JJOHOPHO-
akuenTopHas cBsi3b. Bogopoanas cBsizb. OcCOOEHHOCTH METAJIIMYECKOM CBS3H.

Tema 5. Tepmoxumusi. OCHOBbI XUMHYECKOI TEPMOAUHAMMKH.

DOneprerndeckue 3P¢ekTsl nporeccoB. CHCTEMBI, COCTOSHHS W (YHKIUH COCTOSHHUSI.
Tepmoaunamuyeckue napamerpbl. BHyTpeHHsiss sHeprusi, pa®ota, TemaoBod 3ddekr xumudeckoi
peakuuu. 3aKOHbl TEPMOAMHAMUKHU. DHTaNbuUs, s3Heprus ['1b0ca.

3akoH I'ecca u cnexctBus u3 Hero. lIpuMeHeHMe ux [UId pacueTa SHTAIBIMA XMUMHUYECKHUX
peakuuii 1 (pa3oBbIX MpPEBpaLLICHUH.

Tema 6. XuMuveckasi KHHeTHKA U paBHOBecue. Karanms.

Cxopocts xumuyeckon peakuuu. Cucrtema, ¢dasza, KomMmnoHeHT. CHCTEMBl TOMOT€HHBIE W
rereporeHHsle. ['OMOTeHHbBIE peakiuu. 3aBUCUMOCTb CKOPOCTH pPEAKLIUH OT KOHICHTpalUH
pearupyromux BellecTB. BinsHue aaBiieHus Ha CKOPOCTh I'a30BbIX peakUui. 3aKOH JIEHCTBUS Macc.
Cragum, onpenensomue cCKopocTh Ipolecca. BiusHue teMneparypsl Ha CKOPOCTb PeaKIMU. JHEprus
aKTuBaluu. YpaBHeHue Appenuyca. TemmneparypHblii KOOQPUIIMEHT ckopocTu peakiuu Bant-T'odda.

I'ereporennsle peakuuu. 3aBUCUMOCTb CKOPOCTHM T'€TEPOTE€HHBIE pEaKIMH. 3aBHCUMOCTb
CKOPOCTH TE€TEPOT€HHOW PEaKIUU OT KOHLEHTPALMU PEarnupyroluX BEIIeCTB. BiusHHEe MOBEPXHOCTH
pazznena ¢a3 u nuddysus.

Karanu3 romMoreHHblii U TreTeporeHHbld. MexaHu3M JeHCTBUS KaTalinu3aTopoB. MHruOUTOpBHI.
Iennble u poToxumMuueckue peakiuu. Peakiuu oOpatumMelie 1 HeOOpaTUMBIE.

XHWMHYECKOE PaBHOBECHE B TOMOTCHHBIX M T'€TEPOTCHHBIX peakiusax. KoHcTaHTa paBHOBECHS.
VYcnosus cmenienus pasHosecus. [Ipunnun Jle- [latense.

Tema 7. PacTBopbl. DJIeKTPOIUTHYECKAS TUCCOLMALMS

CocrtaB pactBopoB. CrocoObl BbIpa)XKEHHUSI COCTaBa pacTBOpoB. PacTBopumMocTh. PacTBOpbI
HEHACBIIICHHBIC, HACBIIICHHBIE W IIEPEHACHIIICHHbIC. BiusHHe TeMmepaTypbl Ha pPAacTBOPUMOCTh
TBEPAOro BenlecTBa M kuaAKocTU. ConpBaTanus U ruApaTanus. DHTAJIBINS PACTBOPEHHUS.

DIIEKTpONUTHYECKAs Jucconuanus. PacTBopbl 31ekTpoanToB. Teopus ruapaTaluy B Iporeccax
EKTPOIUTHYECKON aucconnanuu. CTeneHb 3JIEKTPOIUTHUECKON AUCCOLUAMA U €€ 3aBUCUMOCTD OT
pasnmuuHbiXx  (akTopoB. CunpHble © chlaObie AJIEKTPOJUTHL. KOHCTaHTa  3JIEKTPOIUTHUYECKOM
JIMCCOIMAlMM  cIa0bIX 3JEKTPOIUTOB. 3akoH pas3BeneHus (pasbasnenus) OctBanbna. CuibHbIE
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anektponutThl. Kaxymasicss crenenp aucconuanuu. Ilonatme 00 aKTUBHOCTH; KOI(D(UIMEHT
aKTUBHOCTH. KHUCIIOTBI, OCHOBAaHUS M COJHM C TOYKH 3PECHHS DJICKTPOIUTHYECCKOM TEOPHUH PACTBOPOB.
AM(pOTEpPHOCTb.

DNIeKTpoNUTHYECKass Jaucconanus Bojabsl. MoHHOe mpousBeneHue Boabl. KoHIEHTpamms
MPOTOHOB M HMOHOB THAPOKCUJIA B HEHUTpaJIbHBIX, KHUCIBIX W IIEJIOYHBIX pacTBopax. Bomopoanbiit
nokazatenb pH. KucinoTHo-ocHOBHBIE HHAMKATOPHI, pH-MeTpHI.

I'mpponu3 cosedi. CreneHb M KOHCTaHTa Tuaponusza. CryneHyarbli ruapoius. BiusHue
TEeMIIepaTypbl U KOHIICHTPAIIMU Ha CTeTIeHb TUIpoin3a. Mismenenue pH pacTBopa mpu ruzposuse.

Tema 8. OxkucANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[TonsiTie O peakIusAxX OKUCIEHUA-BOCCTaHOBIEHUsA. CTeneHb OKHUCICHHUSA. OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA IMPOCTBHIX U CIOXHBIX BEIIECTB. Baxnueiinme OKHCIUTEIN H
BoccTtaHOoBUTETH. COCTaBICHUE YPABHCHUM OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

Tumnel  OKUCIUTENHbHO-BOCCTAHOBUTENIBHBIX pPEAKIUH. 3aBUCUMOCTh COCTaBa IMPOAYKTOB
OKHCJICHUSI U1 BOCCTAHOBJICHUS OT YCJIIOBHM MPOBEICHUS PEAKIIHH.

Tema 9. JneKTpoXUMHYECKHE NPOLECCHI

B3auMocCBs3p  MEXKAY  DJIGKTPOXUMHUYECKMMH U OKHCJIUTEIBHO-BOCCTAHOBUTEIHLHBIMU
npoueccamMu. ['albBaHUYECKUW JJIEMEHT, TajbBaHUYECKas napa. XUMHYECKUE HCTOYHHKHA TOKA.
["anpBaHnYeCcKUE IEMEHTHI U aKKYMYJSATOPHL. TomnuBHbIe 31eMeHThl. Koppo3us MeTamos.

Onektponn3. 3akonbl Dapajes. [locaenoBareIbHOCT, BOCCTAHOBICHUS KATHOHOB U OKHUCJICHUE
AQHUOHOB TPHU CIIOKHOM COCTaBE 3JIEKTPOJIMTA. DJIEKTPOJIIM3 C PaCTBOPUMBIM aHONOM. [IpumeneHue
anekTposinza. CTaHIApPTHBIA AJICKTPOJHBIN MOTeHIMaNA. BomopoaHslii 3mekTpoid. Psan HanpsokeHHid.
2. .C. ranpBannyeckoro snemeHTa. CTaHIapTHbIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC MTOTEHIIUABI U
MPUMEHEHHUE WX JUIS OINPEACIICHHS BO3MOXXHOCTH TIPOTEKAHHMS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

Tema 10. O61mme cBoiictBa MeTaL10B. CILIaBBI

OtHOcuTeNbHAs PAcCHPOCTPAHEHHOCTh METAUIOB B TMPHUPOJE W BAXKHEHIIME BUIBI PY.
OcHOBHbBIE METO/IbI TIOJTYUYEHUSI METAIJIOB U3 PY/I: TUAPOMETAIUTYPrUYECKUE, TUPOMETAILTYPTUYECKUE U
anekTpoMetauryprudeckue. OCOOCHHOCTH CTPOSHUS U (PU3NYCCKUX CBOWCTB METaJUIMYECKUX
MarepuanoB. XMMHUYECKHE CBOWCTBA METAIOB. B3auMojeCTBHE META/UIOB ¢ HEMETa/llIaMH, BOJIOH,
pacTBOpaMM KHUCIJIOT U MIET04Yel. XMMHYECKHE CBOMCTBA OKCUJIOB W FMJIPOKCHJIOB METAJJIOB

5. O0Opa3oBaTe/ibHbIE TEXHOJIOTHHU

MeTtoauka npenoaaBaHus TUCIUILUIMHBI « XUMHES» U pean3anus KOMIETeHTHOCTHOTO MOIX0/1a
B U3JIOKEHUW W BOCIPHUSATUU MaTepualia MpeaycCMaTPpUBAeT WCIOIh30BAHUE CICAYIONINX AKTUBHBIX H
WHTEPAKTUBHBIX (POPM MPOBEACHHUSI TPYIIOBBIX, HHINBUIYaIbHBIX, AYAUTOPHBIX 3aHATHI B COYETAaHUU
C BHEAyIUTOpPHOM paboTol ¢ 1enbio (GOPMHUPOBAHUS M Pa3BUTHS TNPOGECCHOHATHHBIX HABBIKOB
oOyJaronuxcsi:

— TIOJITOTOBKA K MIPAKTHYECCKUM 3aHSTHSIM;

— TOJITOTOBKA K BHITIOJHEHHIO JIA0OPATOPHBIX paboT B JIaOOpaTOPHUSIX BY3a;

— IIPOBEJICHUE KOHTPOJIBHBIX PadoOT.

VY aenbHbI Bec 3aHATUHN, MPOBOJMMBIX B HHTEPAKTHUBHBIX (hOpMax, OMpEJIeeH TIaBHOW ETbI0
0o0pa30BaTebHON TPOTpaMMBI, OCOOCHHOCTHIO KOHTHHTEHTAa OOYYAIOIIUXCS W  COJACpPKAHHEM
JTUCIUIUTAHBL «XUMHUS» U B LEJIOM IO TUCHUIUIMHE cocTaBiuseT 50% ayAuTOpHBIX 3aHATUH. 3aHITHS
JICKIIMOHHOTO TUTIA COCTABISIIOT 33% OT 00beMa ayAUTOPHBIX 3aHATHH.

6. OueHouHbIe CPEACTBA JJIA TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH, POMEXKYTOYHOT
aTTeCTAIlMU N0 UTOT'aM OCBOEHHS JHCUHUILIMHBI U Y4eOHO-MeToAuYecKoe obecneyeHmne
CaMOCTOAITEIbHOI PadoOTHI CTYIeHTOB
Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOIATCS MO CIEAYIOIIUM KPUTEPHSIM:
- aKTUBHOE y4JacTHe B 00CYXICHUU PE3yJbTaTOB JabopaTOpHOI paboThI, paboTa y TOCKH,
- 3al1UTa J1abOpPaTOPHBIX pabdoT;
- 3alIUTa PE3yJIbTATOB BHIIOJIHEHUS 3a/IaHUI TOMAITHUX KOHTPOJIBHBIX padoT;
- BBIIOJIHEHUE KOHTPOJIbHBIX paboT.



OO0pa3ipl 1OMalTHUX KOHTPOJIBHBIX pabOT, KOHTPOJBHBIX paboT sl TEKYIIEro KOHTPOJI,
BOIPOCOB JUIsl TOATOTOBKH K 3K3aMEHY, SK3aMEHaIlMOHHOT 0 Ouiera, npuseneHs! B [Ipunoxenun 3.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB A5 NMPOBeJIeHUs MPOMEKYTOUYHOH aTTecTAUH 00yYaI0IUXCs

10 JUCUMITINHE (MOTYJIIO)

6.1.1. TlepeyeHbp KOMIETEHIMI C YKa3aHHEM STanoB MX (OPMHPOBAHUS B MPOLECCE OCBOCHUS

00pa3oBaTeabHON NPOrPaMMBI.

B pesynbrare ocBOCHUS IUCHUILTUHBI OPMHUPYIOTCS CIEAYIOMINE KOMIIETCHIIUH:

Kon B
KOMIIETEHIIMH

pe3yJabTare
00y4Jarouuica 10J12keH 00J1a1aTh

OCBOCHUSI  00pa3oBaTebHOM

NMPOrpaMmblI

OIIK-1

CnocobeH pemarb MNPUKIAAHbIE 3a/Ja4ydl CTPOUTEIBLHOW OTpaciu,
UCTIONB3YS TEOPUIO U METOJIbI (DyHIaMEHTAIbHBIX HAYK

B mnpomnecce ocBoenusi 00pa3oBaTeIbHONW MPOTrpaMMbl JaHHBIE KOMIETEHIIMHM, B TOM YHCIE HUX
OTJICIbHBIE KOMIIOHEHTHI, (DOPMHUPYIOTCS MO3TAIHO B XOJI€ OCBOCHUS OOYYAIONIMMHCS IUCIUTUIHH
(Momyneil), IpakTUK B COOTBETCTBMM C Y4YeOHBIM IUIAHOM U KaJeHJapHbIM TpaduKoM Yy4eOHOro

nporecca.

6.1.2. Onucanue noka3sarteseii U KpUTepHeB OLCHMBAHUS KOMIeTeHIUH, (JopMHUPYeEMBIX IO
HUTOIraM OCBOCHHS JMCUHUILIMHBI (MOYJIs), ONUCAHHE IIKAJI OLCHUBAHUA

[TokazareneM OIICHWBAaHUS KOMIIETCHIMH Ha pPAa3UYHBIX JTanmax MX (OPMHUPOBAHHS SIBISECTCS
JOCTHKEHHE 00yUYaroIMMUCS IJIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEeHHUs 0 AUCHUILUIMHE (MOJYJIIO).

OIIK-1 - cnocoGHoOCTh pemiaTh 32424 NPO(ecCHOHAIBLHOI JeTeJIbHOCTH HA OCHOBE HCIOJIb30BAHUSA
TeOpPeTHYECKUX U NMPAKTHYECKUX OCHOB €CTeCTBEHHBIX H TeXHHYECKHX HAYK, a TaK:Ke MAaTeMaTHYeCKOIo

anmapara
KpuTtepun oneHuBaHus
IHoka3zareun
2 3 4 5
3HATH: OOyuaromuiics OO0yyaroimuics OO0yyaromuics OOyuaromuiics
*OCHOBHbBIC JEMOHCTPHUPYET MOJTHOE | IEMOHCTPUPYET  HEMOJHOE | JEMOHCTPUPYET JIEMOHCTPH-PYET
3aKOHBI XUMHH; | OTCYTCTBHE WM | COOTBETCTBHE  CJEQYIONIMX | YACTHYHOE COOTBETCTBHE | TIOJHOE
*KJIACCHI HEI0CTaTOYHOE 3HAHWA: OCHOBHBIE 3aKOHBI | CIIEAYIOIINX 3HAHWIA: | COOTBETCTBHE
HEOPraHWYECKH | COOTBETCTBHE XUMUH; KJIACChI | OCHOBHBIC 3aKOHBI XUMHUH; | CIIETYIOIIUX
X COCTUHCHUI; | CIEAYIONIMX  3HAHWMN: | HEOPTaHUUECKUX KJIAcChl HEOPraHWUYCCKUX | 3HAHUM:
*OCHOBBI OCHOBHBIC 3aKOHBbI COC,I[I/IHeHI/Iﬁ OCHOBBEI COGI[I/IHCHI/Iﬁ OCHOBBI | OCHOBHBIC
CTPOCHHUS XHMUWY; KJIACChl | CTPOCHUSI ATOMOB M MOJICKYJ | CTPOSHHMS ~ aTOMOB U | 3aKOHBI XUMHU;
aTOMOB U | HEOPraHUYECKUX BUJIBI u MEXaHU3MBI | MOJIEKYJT BUJIBI U | KJIACChI
MOJIEKYT; COCJMHEHWIH  OCHOBBHI | 0OPa30BaHMs  XMMHYECKOW | MEXaHM3MBI 00pa30BaHMsS | HEOPTAHUIECKUX
*BU/IbI " | CTPOCHHUA aTOMOB U | CBs3U B COCAUHCHUAX XUMHUYECKOMI CBs3HU B COCI[I/IHeHI/Iﬁ
MEXaHU3MBI MOJICKYJ  BHABl U | Pa3JIMYHBIX THUIOB OCHOBBI | COCMHEHHIX PA3JIMYHBIX | OCHOBBI
O6pa3OBaHI/IH MCXAaHU3MBbI XUMHUYECKON THUIIOB OCHOBBI | CTPOCHUA
XUMHUYECKOH O6pa3OBaHI/I$[ TEPMOAMHAMUKU U KHUHETHUKHU XUMHAYECKOMN aTOMOB u
CBSI3U B | XUMUYECKOW CBSI3U B | METOJIBI OTMCAHUS | TEPMOJAUHAMHUKH U | MOJICKYJ BUJIBI U
COCIMHEHUSX COCIMHEHUSIX XMUMHYECKOTO PABHOBECHS B | KHHETHUKH METOJIbI | MEXaHU3MBbI
Ppa3IMYHBbIX Pa3IIMYHBbIX TUIIOB | pacTBOpax OJICKTPOJIUTOB, | OMMCAaHUIA XUMHNYECKOT'O O6paBOBaHI/I5[
THUTIOB; OCHOBBI ~ XUMHYECKOH | THIPONIH3a COJIcH | paBHOBECHS B PACTBOPAxX | XUMHUYECCKOMH
*OCHOBBI TEPMOJIUHAMUKH U | OKUCITUTEIIBHO- 3JIEKTPOJIUTOB, THAPOJIN3A | CBSI3H B
XUMHUYECKOH KHUHECTUKHU METOABI | BOCCTAHOBUTCIIBHBIC coJier OKHUCJIMTCIIBHO- | COCANHCHUAX
TEPMOANHAMUK OITMCAaHUA peaKkuumn METOAbI | BOCCTAHOBUTCIIBHBIC Ppa3IMYHbIX
U ¥ KHHETHKH; | XUMHUYECKOTO Ka4eCTBEHHOTO U | peakiuu METOJIbI | THIIOB  OCHOBBI
. METO/IbI | PaBHOBECHUS B | KOJMYECTBEHHOIO  aHAJN3a, | KAYEeCTBEHHOIO U | XUMHYECKOH
OIITMCaHUuA pacTBOpax BKJIFO4Yasd METOAbI OYHMCTKHU U | KOJIMYCCTBECHHOI' O TEPMOAVNHAMUKHA
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XHUMHYECKOTO 3JIEKTPOJIUTOB, pasaencHus BEIIICCTB. | aHAJM3a, BKJTIOUAs | U KUHETHKH
paBHOBECHS B | THAPOJIH3A coneit | JlomycKkaroTCs 3HAYMTENIBHBIC | METOJBI ~ OYHCTKA U | METOMBI
pacTBopax OKHCITUTEIbHO- OLITHOKH, MPOSIBIISIETCS | pa3/ieyieHus] BEIIECTB, HO | OMHCAHHS
AIIEKTPOJIUTOB, | BOCCTAHOBHTEIIHHBIC HEIOCTATOYHOCTh 3HAHUIA, 10 | JOMYCKAIOTCS XUMHYECKOTO
THIPOJTH3a peaxiyu METOMBI | PsIIy mokasareseil, | He3HAUYNTEIbHBIC paBHOBecHsS B
couieii; Ka4eCTBEHHOTO U | 00yJaroIIniicss HUCIBITHIBACT | OMIHOKH, HETOYHOCTH, | pacTBOpax
*OKHCITMTENILHO | KOJUYECTBEHHOTO 3HAYUTENIbHBIC 3aTPYAHCHUS | 3aTPyTHECHUSI OpH | DIEKTPOIUTOB,
- aHasm3a, BKJIIOYAs | MPH OTEPUPOBAHNH | AaHATUTUICCKUX THIPOJTH3a
BOCCTAHOBUTEN | METOABI OYHUCTKH U | 3HAHWUAMH NPH HX MEPEHOCE | OTMeparusx. coueit
bHBIC PEAKIMHU; | pa3/ICICHHs BEIIECTB. Ha HOBBIC CUTYAIIUH. OKHCIIUTEIIBHO-
*METO/TBI BOCCTaHOBHUTEIb
Ka4eCTBEHHOTO HBIE  peaKiuu
" METOIBI
KOJIMYECTBEHHO Ka4eCTBEHHOTO
ro aHaJM3a, 17§
BKJTFOYAsT KOJIMYECTBEHHOT
METOIBI 0 aHaJn3a,
OYHCTKU u BKJTIOYAst
pasneneHus METOIBI
BEIIECTB. OYHCTKH "
pasneneHus
BEIIIECTB,
cBOOOTHO
ornepupyeT
nproope-
TEHHBIMH
3HAHUSIMH.
YMeTh: OOyuaromuiicss He OO0yyaroimuiics OOyuaromuiics OOyuaromuiics
*OTIPEICIIATH yMeeT WITH B | ICMOHCTPUPYET  HEIMOJHOE | IEMOHCTPUPYET JIEMOHCTPH-PYET
MPUHAIIEKHOC | HETOCTATOYHOM COOTBETCTBHE  CIEAYIOMINX | YACTHYHOE COOTBETCTBHE | TOJHOE
Th BEIIECTB K | CTENECHH YMEET | YMEHHIA: OTIPENEIATE | CIEAYIONINX YMEHHUit: | COOTBETCTBHE
OCHOBHBIM OIPEIENSATh NPUHAJISKHOCTh BEIIECTB K | OMPEICIIsTh CIIETYFOIIHX
KJIaccam MPUHAIICKHOCTh OCHOBHBIM KJIaccaM | MPUHAUICKHOCTh BEIIECTB | YMCHUI:
HEOPTraHWYECKH | BEMIECTB K OCHOBHBIM | HEOPTaHMYECKHX K OCHOBHBIM  KJlacCaM | ONIPEIEIIATH
X COEIMHEHHH, | Kiaccam COE/IMHEHHI, HEOPraHHYECKHUX MPUHAICKHOCT
SHEPreTUYECKHA | HEOPTaHUYECKHX JHEPreTHUCCKUE COCTMHEHHI, b  BEHIECTB K
e COEIMHEHHIA, XapaKTePUCTHKN W | DHEPTEeTHYECKHUE OCHOBHBIM
XapaKTePUCTHK | DHEPreTHUECKUE T€OMETPHIO MOJIEKYJI, | XapaKTEPUCTHKH W | Kaccam
U ¥ TEOMETPHIO | XapaKTePUCTHKU U | TepMOJANHAMHUYECCKHE r€OMETPHIO MOJIEKYJI, | HEOPraHHIECKUX
MOJICKYI, TEOMETPHUIO  MOJICKYJI, | XapaKTEPUCTHKH TEPMOTUHAMUIECKHE COEIMHEHHIA,
TEPMOJNHAMUY | TEPMOJANHAMHYECCKHE XMMHYECKUX peaknuii, | XapaKTePUCTHKH SHEPTreTHYECKHE
ecKue XapaKTePUCTUKH BEJTUYHHBI pH U | XUMHYECKUX pEeaKIuii, | XapaKTePUCTUKH
XapaKTEePUCTUK | XUMUYECKUX PEAKIH, | XapaKTePUCTHKU BEJINYNHBI pH H|H  TEOMETPHIO
W XUMHYECKMX | BeIMYMHBI  pH  ® | Avcconmariuy 3JeKTPOJIUTOB; | XapaKTePUCTHKU MOJICKYI,
peaxiui, XapaKTePUCTUKU MOJIb30BATHLCS JIICCOTIAAIH TEPMOTUHAMUYC
BenuuuHbl  pH | aucconmaryu MEPUOTUUECKON  TAONHIEH | AIIEKTPOJIUTOB; CKHe
4§ SIIEKTPOJINTOB; XUMHAYECKHX SIIEMEHTOB, | TIOJIb30BAThCS XapaKTePUCTUKU
XapaKTEPUCTHK | MOJB30BATHCS MaTeMaTHYECKHM MEPUOTUYECKON TabIHIIEH | XMMHUYIECKUX
M JINCCOIHAIINY | TTEPUOTUUCCKON BBIPOKECHUEM 3aKOHA | XUMHUYECKUX DJIEMCHTOB, | PEaKIIHiA,
SIIEKTPOJINTOB; | TAOIHMIEH XUMHYECKHUX | HEHCTBYFOIIMX Macc | MaTeMaTHYeCKUM BenmnuuHbl pH u
*TIOJIb30BAThCSA | DIIEMEHTOB, paccTaBisATh KOI((GHUIMEHTH | BRIpaKEHHEM 3aKOHA | XapaKTEPUCTUKU
MEPUOTUUECKO | MATEeMATHUSCKIM B OKHCITUTEIBHO- | JICHCTBYIOIINX Macc | AMCCOUHUAINN
i TaONuIeH | BRIpPAXKEHHEM  3aKOHA | BOCCTAHOBHUTEIBHBIX paccTaBiiTh 3JIEKTPOJIUTOB;
XMMHYIECKUX NEWCTBYIOMIMX  MAacC | PeakIusax METOAaMH | KODPPUIIHEHTHI B | TIOJIB30BATHCS
JIIEMEHTOB, paccTaBiIsATh DIIEKTPOHHOTO OajaHca W | OKHCIHTENbHO- MEPHUOTUUECKON




MaTeMaTHYECK | KOA(PPUIHMCHTHI B | MOJIypEaKIuii, MPOBOJUTH | BOCCTAHOBUTEIbHBIX TaOIuIEH
UM OKHUCJIUTEIBHO- pacyeTsbl KOHLICHTpAIMil | peakusx METOJAaMH | XUMHYCCKUX
BBIpa)KEHUEM BOCCTAaHOBHUTEIIBHBIX pacTBOpOB PasIUYHBIX | DJIEKTPOHHOTO OajaHca M | DJIIEMEHTOB,
3aK0OHA peakuusX  MeToJaMu | coeluHEeHHH. JlomyckarTces | Hoaypeakuuii, NpOBOAUTH | MATEMATUYECKU
JNEHCTBYIONINX | 3JIEKTPOHHOTO OajaHca | 3HAYMTEIbHBIC OIIMOKY, | pacueThl  KOHIICHTPALUN | M BhIPAKCHUEM
Macc u MOJIypEaKUUH, | IPOSBISAETCA pacTBOpPOB pa3IMYHBIX | 3aKOHA
*paccTaBIISITh MPOBOJUTH pacyeTsl | HEJOCTATOYHOCTh ~ YMEHUH, | COCIMHEHUN. YMeHus | IeHCTBYIOIUX
KO3 (UIIUCHT | KOHIICHTpAIlHi I10 pany MoKa3aTesiel, | OCBOCHBI, HO TOMYCKAIOTCS | Macc
Bl B | PaCTBOPOB PA3JIMYHBIX | OOYyYAIONIUICS HWCIBITHIBACT | HE3HAYUTENIBHBIC OIMUOKH, | PaCCTaBIsATh
OKHCIIMTEIIFHO- | COCTMHECHHM. 3HAYUTENbHBIE 3aTPYJHEHHS | HETOYHOCTH, 3aTpyaHeHUs | Koo pummueHTs!
BOCCTAaHOBUTEII npu ONEPUPOBAHUU | TIPU AHAIMTUYCCKUX | B
BHBIX PEaKIUIX YMEHUSIMU TPU UX TIEPEHOCE | OMEPALUSIX, MEepPeHOCe | OKUCITUTEIBHO-
METOJIaMH Ha HOBBIEC CUTYyalUH. yMEHUHI Ha HOBEIC, | BOCCTAHOBHUTEIb
3JIEKTPOHHOTO HECTaHJAPTHBIC CUTYalUU. | HBIX  PEaKIUIX
Oananca u METOJaMU
MOJypeaKLui, 3JIEKTPOHHOTO
TIPOBOIUTH Oayranca u
pacuersl HOJTypEeaKLui,
KOHUEHTpaLUi IIPOBOJUTH
pacTBOpOB pacyeTsl
pPa3IUYHBIX KOHIICHTpaIuit
COCIMHEHUM. pacTBOpOB
Pa3IUYHBIX
COCTMHEHHIA.
CBoboHO
onepupyeT
MPHOOPETEHHBIM
H YMEHUSMU,
MPUMECHSIET UX B
CUTYaIUIX
MTOBBIIIICHHOM
CJIOXKHOCTH.
BJIAIETh: OObyuaromuiics He | OOygatomuiics Brazaeer | OOyuaromuiicss gactuaHO | OOyJaromuncs
*TCOPETUYECKH | BIaJceT WJIH B | TECOPETUUECKUMH OCHOBAMH | BIQJICET TEOPETHUYCCKUMU | B IIOJIHOM
MH OCHOBaMH | HEJOCTaTOYHOM XUMHYCCKOH HayKH; | OCHOBaMH XAMHYECKOH | 00beEME BIIaJIEET
XUMHAYCCKOH CTEIICHU BJAJICET | HAaBBLIKAMU BBITIOJIHEHUS | HAyKU; HaBBIKAMH | TEOPETUUECKUM
HayKU; TEOPETUUCCKUMU OCHOBHEBIX XAMUYECKUX | BBIIIOJHECHHS  OCHOBHEIX | H OCHOBaMH
*HaBBIKAMU OCHOBaMH XMMHYECKOW | JJAOOPAaTOPHBIX  OIEpaIii; | XUMHUYECKUX XUMUYECKOU
BBITIOJTHCHUS HayKu; HaBBIKAMHU | MpaBUIIAMU Oe3ormacHol | 1a0OpaTOPHBIX OMEpalui; | HAYKH;
OCHOBHBIX BBIIIOJTHEHMS paboOTBl B XMMHYECKOW | MpaBwjiaMu  O€30MacHOMN | HaBBIKAMU
XUMUYECKHUX OCHOBHBIX XMMHYECKUX | J1a00OpaTOpHH. paboThl B  XMMUYECKOW | BBIMOJHECHUS
ab0paTOPHBIX | Ja00PaTOPHBIX OOyyJaromuicss WCIBITHIBAET | JIAOOPATOPHH, HO | OCHOBHBIX
oIepalnii; omnepaluii; MpaBWIAMH | 3HAUUTEIbHBIE 3aTPYJHEHUS | JOIMYCKAKOTCS XUMHAYECKHUX
*IIpaBUIIaMHU Oe3onacHoi paboTHl B | PU MPUMEHEHWH HABLIKOB B | HE3HAYHTENBbHBIC OIIMOKH, | JAOOPATOPHBIX
Oe30macHoM XUMHUYECKOU HOBBIX CUTYyalIMSIX. HETOYHOCTH, 3aTPYIHEHUSA | ONepaluii;
padoTHI B | nabopaTopum. npu AHATUTUYECKUX | MpaBUIIaMU
XUMUYECKOU OTIepaImsIX, nepeHoce | 6e30macHoi
J1abopaTOpHH. yMEHUH Ha HOBBIE, | pabOTHI B
HECTaHJApPTHBIC CUTYALlUU. | XUMUYECKOU
nabopaTopuu,
CBOOOIHO
MIPUMEHSIET
MOJTyYCHHbIE
HaBBIKU B
CUTYaIHIX




MOBLIIIIEHHON
CIIOKHOCTH.

6.2. Ikaabl oueHUBAHUS Pe3yJIbTATOB MPOMEKYTOUHOMH ATTeCTAMHN U UX ONMHMCAHUE:

@®opMa NPOMEKYTOUYHOM aTTECTANUN: IK3AMEH

[IpomexyTouHass arTectanus OOyJarOImUXCS B ¢GopMe 3K3aMeHa MPOBOAUTCA MO pe3yiabTaTam
BBITIOJTHEHUSI BCEX BUJOB Yy4eOHOW paboOThl, MPEAYCMOTPEHHBIX YYE€OHBIM IUIAHOM IO JIaHHOM
JUCHUIUTMHE (MOJAYJIO), MPU 3TOM YUUTHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHne cemectpa. OLEHKA CTENEeHH AOCTH)KEHHUS OOYy4YaIoIMMHUCS IUIAHUPYEMBIX pe3ylbTaToOB
00ydYeHUs 1O TUCIUIUTHHE (MOJTYJTI0) IPOBOAUTCS MIPETIOJaBaTeIIeM, BEAYIIUM 3aHATHUS 110 TUCITUTUINHE
(Momymr0) MeToqoM 3KcHepTHOM oueHku. [lo uToram mpomMexyTOYHOM arTecTaluu MO JUCIUILINHE
(MOIyNI0)  BBICTABIISIETCS ~ OIEHKA  «OTJIMYHO»,  «XOpOIIO»,  «YIOBJICTBOPUTEIBHO»  HIIU
«HEYIOBJIETBOPUTEIILHO.

K npomexxyTo4YHOM aTTecTaliy JOMyCKAIOTCS TOJIBKO CTYCHTHI, BRITIOJHUBIINE BCE BUIABI YICOHOM
paboThl, MpeayCMOTpeHHbIE pabouell mporpaMmod MO  AUCHUIUIMHE «XUMHS»  (TPOILLIH
MIPOMEXKYTOUHBIH KOHTPOJIb, BBITIOJIHWIN U 3alIUTUIN JJA0OpaTOpHBIE paOOThI, BBITOJHUIN JOMAIIIHHUE
KOHTPOJIbHBIC PaOOTHI.)

IxaJjia oneHUBaAHUA Onucanne

BrimoniHeHsl Bce BHABI yueOHOH palOThl, MPETyCMOTPEHHBIC
yueOHbIM TuIaHOM. CTYAEHT AEeMOHCTPUPYET COOTBETCTBHE 3HAHUU,
YMEHUW, HABBHIKOB TMPUBEICHHBIM B TaOJHIaX IOKa3aTeNsIM,
omepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHSIMH, HaBBIKAMU,
MPUMEHSIET UX B CUTYyallMaX IOBBIILICHHON CiOXHOCTH. [Ipu 3TOM
MOTYT OBITh JONYIIEHbl HE3HAYUTENbHBIC OIIUOKU, HETOYHOCTH,
3aTPYJHEHUS MPH AaHATUTHUYECKUX OIEpALMAX, IEPEHOCE 3HAHUN U
YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYaLlUH.

OT1ian4yHO

Beimonnensl Bce Buabl y4eOHOH paboThI, MPeayCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTYyAEHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUH,
YMEHUH, HaBBIKOB IPHBEIEHHBIM B TaOIMLAX IOKa3aTelsM, HO
JIOTTYCKAeTCsl He3HAYMTENbHbIE OUIMOKH, HETOUHOCTH, 3aTPyIHEHUS
P AHAIUTUYECKUX OIlepaluax, [EPEHOCEe YMEHHMM Ha HOBBIC,
HeCTaHJIapTHble  cuTyauuu.  Onepupyer  HpUOOpPETEHHBIMU
3HAHUSAMHU, YMEHUSIMH, HABBIKAMU, NPUMEHSET HX, NOIyCKas IIPU
STOM HE3HAYUTENIbHbIE OIINOKHU.

Xopo1o

BrimonHensl Bce BUAbl y4eOHON paboOThl, MpPeTyCMOTPEHHbIE
yueOHbIM Tu1aHOM. CTYZEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
Y 10BIETBOPUTETBEHO YMEHHM, HaBBHIKOB IMPHUBEACHHBIM B TaOMuIaxX IOKa3aTesM, MpH
TOM  JIONyCKaeT  3HAYMTENIbHbIE  OLIMOKH,  JIEMOHCTPUPYET
HEJOCTATOYHOCTH BJIAJICHUSI HABBIKAMU 10 PsIly MOKa3aTesen.




He BbmomHen oawH wuiaum Oojee BUAOB Yy4eOHOW pabOTHI,
NPEIYCMOTPEHHBIX Y4eOHbIM IuTaHOM. CTYAEHT JE€MOHCTPUpPYET
HEIOJIHOE COOTBETCTBHME 3HAHUH, YMEHHUM, HABBIKOB IPHBEICHHBIM
B TaOIUIAX IOKA3aTelsiM, JOMYCKAOTCS 3HAYMTEIbHBIC OIIUOKH,
MPOSIBIIACTCS OTCYTCTBUE 3HAHWW, YMEHHH, HABBIKOB I10 PSay
HOKEB&TCJ’ICﬁ, CTYI[CHT HUCIIBITHIBACT 3HAYUTCIIBHBIC 3anyIIHeHI/ISI
IPH ONCPUPOBAHMM 3HAHUSAMHU M YMEHHUSMHU IPH HMX IEPEHOCE Ha
HOBBIC CI/ITyaLII/II/I.

HeynosnersopurenbHo

DoHIbI OLIEHOYHBIX CPeACTB npeacTanieHbl B [Ipunoxenun 3 k padoueii nporpamme.

7. YueOHO-MeTOAUYeCKOe M MH(OPMAIMOHHOE 00ecTiedeHue
OcHnoenas numepamypa.

1. Xumus: ydeOHUK M TPAKTUKYM JUIs TpHKiIagHoro OakanmaBpuara / T.B. Mapteinosa, W.B.

AptamonoBa, E.b. ['ogynos — M.: U3narensctBo HOpaiit, 2015. — 394c.
Jononnumenvnasn numepamypa:

1. 'muaka H.JIl. O6mas xumus. M. FOpaiirt, 2012. — 898c.

2. 3apauu u ynpaxHenus mo obmei xumuu / HJL I'muaka — M.: uznatensctBo «KHOPYCy,
2012. — 240c.

3. MapteinoBa, T.B. 3aganus ayia caMmocToATenbHONU paboThl: ydyeOHOe mocodue [DNeKTpOHHBIN
pecypc]/ T.B. MaprteiHoBa; mox pen. asropa.- M. MITY «MAMW», 2011. — 117c. —
URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

Ilpocpammmnoe obecneuenue u unmepHem-pecypcy:

- http://chemistry-chemists.com/chemister/chemie.htm - kauru Mo BceM pasjeinamMm XUMUH,

- http://www.alleng.ru/edu/chem9.htm - y4eGnbIit MaTepual 1jist CTYACHTOB 110 XUMUHU

Ilpoepammmnoe obecneyenue u unmepHem-pecypcnl.:
- http://chemistry-chemists.com/chemister/chemie.htm - kauru Mo BceM pasjeinamMm XUMUH,
- http://www.alleng.ru/edu/chem9.htm - y4eOHbIi MaTepua Ui CTYICHTOB 110 XUMHUH

8. MarepunajibHO-TeXHHYeCKoe ofecneyeHue THCIUTLIMHBI
Jns mpoBeneHus: 1a00paTOPHOTO NPAaKTUKyMa HAa COBPEMEHHOM YpPOBHE IPHU BBINOJIHEHUU
J1a00paTOPHBIX padOT MPETYCMOTPEHO HCTIOIB30BAHHUE CIICIYIOIIETO 000Dy I0BAHMUS:
DOTOINEKTPUYECKUN KATIOPUMETP.
AKBaUCTUIUISATOP.
AHaJIUTHYECKNE BECHI.
TexHu4ecKue BECHI.
DNEKTPUYECKHUN MTOJIYIIPOBOIHUKOBBIN BBITPSIMUTEI.
MuunamnepMeTpsl.
CymunbHbIN mKad.
DTOPOMIACTOBBIE KATTOPUMETPHI.
TepmomeTpsl.
. DIIEKTPOIU3EPHI.
. pH-MeTp-noHoMeTpsI.
. Cnextpodoromerp CD-56.
. UK-®ypbe cCneKTpOMETp C MPECCOM PYUYHBIM I'MIPABIMUECKHM.
. ®otomerp KOK-3-01 doTornekrprueckuii.
. YCTaHOBKa € BpaIaIOIIUMCS AUCKOBBIM dekTpooM (BD/1-06).
. [lorpyxxnoii tepmoctat-upkysasarop LOIP LT-208 wu TepmocTar mMpKyJISIHOHHBIN
BT3-2.
17. ApromaTtuueckuii TutpaTtop TitroLine Alpha.
18. ITorennmocrar mapku [IPC PRO-M.
19. HoytOyk ¢ ycranoBnenHnsiMu cpercteamu MS Office PowerPoint.
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http://chemistry-chemists.com/chemister/chemie.htm
http://www.alleng.ru/edu/chem9.htm
http://chemistry-chemists.com/chemister/chemie.htm
http://www.alleng.ru/edu/chem9.htm

20. MyapTUMEAMWHBIA IPOEKTOP C TIEPEHOCHBIM SKPAHOM.
21. CrektpomeTp aToMHO-abcopOrmonHbiii «KKBAHT-2A»
22. I'azoBsrii xpomarorpad Shimadzu GC-14B.

23. BHITSOKHBIEC TTKAQBI.

9. MeToaM4ecKHe PeKOMEHIAIUH AJISl CAMOCTOSITeJIbHON PadoThl CTY/ICHTOB

YcnemHoe u3ydeHue Kypca TpeOyeT mocemeHus JeKIUi, akTUBHOW paboThl Ha 1a00paTOPHBIX
paboTax, BBINOJHEHUS BCEX YYEOHBIX 3aJaHUil TNpernojaBareis, O3HAKOMJICHHS C OCHOBHOW U
JIOTIOJIHUTENBHON JTUTepaTypoil. Bo Bpems JeKIuu CTyIeHT JODKEH BECTH KpaTKuil KoHcmekT. /loma
CaMOCTOSITENILHO paboTasi ¢ KOHCIEKTOM, CTYIACHTY HEOO0XOAWMO IOMETHTh MaTepHajbl, KOTOPHIE
BBI3BIBAIOT 3aTpyqHEHUs uid mnoHuMaHus. Ilpu stom oOywaromiuiicss JOMKEH HAWTH OTBETHl HA
BOIIPOCHI, MCIIOJIB3YSl PEKOMEHIyeMylo JuTeparypy. Eciam emy camomy He ymaercs pazoOparbcs B
MaTepuase, Heo0X0guMo chOpMYINPOBATH BOMPOCHI U OOPATUTHCA 3@ MOMOILBIO K MPENoAaBaTeso Ha
KOHCYJIbTAIlMM WK Onvokaimen jexkmuu. OOyuaromeMycs HE0OXOAMMO PETYISPHO OTBOIUTH BpPEMs
JUIS TIOBTOPEHMsI NPONACHHOTO MaTepuaya, MpOBepsAs CBOM 3HAHUSA, YMEHUS M HaBBIKU IIO
KOHTPOJILHBIM BOIIPOCAM.

JlaGoparopHble pabOThl COCTABISIOT BaXXHEHMIYyI0 4YacTh NPOPECCHOHAIBHON MOATOTOBKU
cryaenToB. OHU HaNpaBJICHbI HAa SKCIIEPUMEHTAIBFHOE MOATBEPKACHUE TEOPETUUYECKUX TOJIOKECHUN U
(dbopMupoBaHue yueOHBIX U MPO(EeCcCHOHANBHBIX TPAKTHUECKUX YMEHUH.

CTyneHT caMOCTOSITENEHO, MOJIb3YACh METOJUYECKUMHU PEKOMEHIAIMSIMH, OPOPMIISIET:

- 3aryiaBue, B KOTOPOM YKa3bIBaeTCs Ha3BaHUE Jab0paTOPHOI pabOTHI M €€ TIOPSIKOBBIA HOMED;

- I1eJIb PadoTHI;

- 000pYIOBaHKE U PCAKTHBBIL,

- coiepkanue paboThl;

- MOPAAOK (TIOCJIEI0BATEIEHOCTD) BHITIOJTHEHUS paOOTHI;

- IpaBUJIa TEXHUKHU 0€30MaCHOCTH U OXPaHbl TPy/a Mo JaHHOU paboTte (10 HE0OXOJMMOCTH);

- o0mue npaBmiia K opopMIICHHUIO Ta0OPATOPHOH paOOTHI.

Kaxxapiii cTyIeHT JOHKEeH caM IIaHUPOBATh CBOIO CAMOCTOSITENbHYIO padoTy, HCXO/S U3 CBOMX
BO3MOYKHOCTEH M MPHOPUTETOB. DTO CTHUMYJIUPYET BBINOJHEHHE PabOTHI, co3AaeT OoJiee CIHOKOHHYIO
00CTaHOBKY, YTO B UTOT'€ IMOJOXKHUTEILHO CKa3bIBACTCA HA YCBOCHUHU MaTepHUaa.

BaxHo monHee ydecTh OOCTOSITENBCTBA CBOEH PabOTHI, YSICHUTH, YTO SIBIISICTCS TJABHBIM Ha
JaHHOM JTare, KaKylo IOCIeI0BaTeNbHOCTh paboThl BBHIOpATh, YTOOBI BBINOJHUTH €€ JIydlle U C
HAaUMEHBIIMMH 3aTpaTaMH BPEMEHHU W SHEPTHH.

Jns miaoA0TBOpHOM paboThl HEMaJOBaXXHOE 3HAYEHHWE HMeEeT OOCTAaHOBKa, OpraHU3alus
pabouero mecta. Hy»Ho 700UThCS, 4TOOBI MECTO pabOTHI O BO3MOXKHOCTH OBLIIO OCTOSIHHBIM. PaboTa
Ha MpPHUBBIYHOM MecTe jeiaeT ee Oosiee MI0JOTBOpHOW. IIpoayKTHBHOCTH pabOTHl 3aBUCHT OT
MPAaBUJIILHOTO YepeAOBaHUS TPyAa H OTAbIXa. [103TOMY Kak[ple Yac WM JIBa CIIEAYET JeNaTh NepephIB
Ha 10-15 MuHyT.

[Ipu camocTosITeNTHHON MPOPaOOTKE TOMANTHHUX 3alaHUH M HAIMCAHUS WHAWBUIYAIBHBIX paboT
CTYICHTaM PEKOMEHIYeTCs TMOIb30BaThCsl OMOMMOTEUHBIM (POHAOM mHUTEepaTypbl (yueOHUKAMH U
NEPUOMYECKUMH  W3JAaHUAMH), a TakKe METOJAMYECKHMMH YKa3aHUSIMH TI0  BBITIOJIHEHUIO
CaMOCTOSITENTbHBIX PaloT.

10. MeToguuyeckue peKOMeHIAUM /ISl IPenoxaBaTeis

OcHOBHBIM TpeOOBaHHMEM K TMPENOJIaBaHUIO TUCIUIUIUHBI SBISETCS TBOPYECKUH, MPOOIEMHO-
JIMAJIOTOBBI WHTEPAKTHUBHBIN ITOIXO0J, TO3BOJISIOMINN IMOBBICUTh WHTEPEC CTYICHTOB K COJCPIKAHUIO
y4eOHOro MaTepuaia.

OcHoBHas (GopMa M3y4eHHS W 3aKPEIUICHUs 3HAHWUW IO JTOW NUCIMIUIMHE — JICKIMOHHAS H
npakTudeckas. IIpernomaBarensb JOMKEH MOCIEIOBATENHHO BBIYUTATH CTYIACHTAM PSAJ JEKIUN, B XOJe
KOTOPBIX CIIEAYEeT COCPEIOTOYNTh BHUMAHHE Ha KIIFOUEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOTO
MaTepuana, a TaKKe OpraHMu30BaTh MPOBEACHUE JIA0OPATOPHBIX 3aHATUH TaKUM 00pa3oM, UYTOOBI
aKTUBU3UPOBATh MBINUICHHE CTYACHTOB, CTHMYJIMPOBaTh CaMOCTOSTEIHLHOE W3BJICUCHHE WMHU
Heo0XoIuMOM MH(POPMAIIUU U3 PA3IUYHBIX UCTOYHUKOB, CPABHUTEIBHBIN aHATU3 METOAOB pPEIICHU,
COIOCTABJICHUE TOJYYSHHBIX PE3yNbTaToB, (HOPMYITHUPOBKY W apryMEHTAII0 COOCTBEHHBIX B3TJISIOB
Ha MHOTHUE CIIOPHBIE TIPOOIEMBI.
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OcHOBY y4eOHBIX 3aHATUH MO IUCHMIUIMHE COCTAaBIAIOT JIeKIUH. B mpouecce oO0ydeHus
CTY/IEHTOB MCIIOJIb3YIOTCSl PA3JIMYHbIE BU/AbI y4EOHBIX 3aHATUN (AyAMTOPHBIX M BHEAYJUTOPHBIX):
JIeKIMHM, CEMUHApPCKUE 3aHATHUS, KOHCYIbTAallMM W T.1. Ha mepBoM 3aHATHM 1O JaHHOW y4eOHOM
JUCLUIUIMHE HEOOXOJMMO O3HAaKOMHTbH CTYACHTOB C MOPSAKOM €€ M3Y4EHUs, PaCKPhITh MECTO U POJb
JUCLMIUIMHBL B CHUCTEME HayK, €€ IPAKTHYEeCKOE 3HAaYeHHE, JOBECTU JO CTYIEHTOB TpPeOOBAHMUS
Kadeapel, OTBETUTH Ha BOIIPOCHI.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHATUSAM IO Kypcy «XHMHUs» HEOOXOIMMO MPOIyMaTh IIaH
UX IPOBEIECHUS, COJEP)KAHUE BCTYIMUTEIbHOM, OCHOBHOM M 3aKJIIOYUTEIBHOM 4YacTH JIEKLUH,
O3HAKOMHUTHCS C HOBHHKaMHU Y4eOHOH M METOIMYECKOH JIMTepaTyphl, MyOIUKAIMsIMH MIEPUOANIECKON
Ie4aTH IO TeME JICKUUOHHOIO 3aHATHA, ONPEACIUTh CPEICTBA MaTepUaAIbHO-TEXHUYECKOTO
o0ecrieyeHus JIGKIMOHHOTO 3aHATHUS U TOPSIOK WX MCIOJIH30BAHUS B XOZE UTEHUS JICKIUH. Y TOUHUTH
IUIaH [IPOBEIECHUS IIPAKTHYECKOTO 3aHATHUSA 110 TEME JICKLIUU.

B Xxozxe NEeKIMOHHOrO 3aHATUSA MpenojaBaTeib JODKEH Ha3BaTh TEMY, YYEOHbBIE BOIPOCHI,
O3HAaKOMMTb CTYJIEHTOB C IIEPEUHEM OCHOBHOW M JONIOJIHUTEIBHOM JIUTEPATYPHI 10 TEME 3aHATHS.

Bo BcTynuTenbHOM YacTH JIEKIMKM OOOCHOBAaTH MECTO U POJIb M3Yy4aeMOW TeMbl B y4eOHOU
JIUCLUIUIMHE, PACKPBITh €€ MpaKkTHUecKoe 3HaueHue. Eciau unraercs He nepBas JIEKIHs, TO HE00X0IUMO
yBsI3aTh €€ TEMYy C MpEeIbIAylLIeil, He Hapyllas JIOTUKM H3JI0KEeHUs ydeOHoro marepuana. Jlekuuro
cllelyeT HauMHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TEMY U KPYr Te€X BOIPOCOB, KOTOpbIE B €€
Xo7ie OyAyT pacCMOTPEHBI.

B ocHOBHOW wYacTW JIEeKIUHM CIEAyeT pacKphlBaTh COAEP)KaHUE YUEOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHHUMAaHUE CTYIEHTOB Ha OCHOBHBIX KaTe€ropusxX, SBICHUAX U IIpoLeccax,
0COOEHHOCTSIX HMX MPOTEKaHWs. PacKppIBaTh CYIIHOCTh M COJACPKAHHE DPA3TUYHBIX TOUYEK 3PEHUS U
HAYYHBIX MOJXO0/0B K OOBSCHEHMIO TEX WJIM MHBIX SIBIEHUH U mpoueccoB. CieayeT apryMeHTUPOBaHO
000CHOBAaTh COOCTBEHHYIO IMO3HUIIMIO MO CHOPHBIM TEOPETHUYECKUM BOmpocaM. [IpuBOIUTH NMpHMEpHI.
3azaBaTh 10 X0y U3JIOKEHUS JIEKIUOHHOTO MaTrepualla pPUTOPUUYECKUE BOIIPOCH U CaMOMY JaBaTh Ha
HUX OTBET. JTO CIIOCOOCTBYET aKTHBHU3AIMH MBICIUTEIBHOMN IEATEIIbHOCTH CTYIEHTOB, OBBIIIEHUIO X
BHUMaHHUs ¥ MHTEpeca K MaTepuaiy JIEKLUH, ee coiepxkaHuto. [Ipenonasarens JOKEH PYKOBOAMTH
paboToil CTYyIEHTOB MO KOHCIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuaa, MOA4epKHBAaTh HEOOXO0AUMOCTh
OTPAKEHMsI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHHM M3yd4aeMoW TeMbl, 0000 BBIIENAS KaTeropuiHBIN
anmapar.

B 3axmounTenbHON YacTH JIEKIMU HEoO0XoauMmo chopMyaupoBaTh OOILIME BBIBOJABI IO TEME,
pacKpbIBalOIUE CO/AEPKAHUE BCEX BOIMPOCOB, IMOCTABJICHHBIX B JEKUUU. OOBSIBUTH IJIaH OYEPETHOTO
CEMHUHApPCKOI0 WK J1ab0OpaTOpHOTro 3aHATHUS, 1aTh KPAaTKUE PEKOMEHIAIUH 10 MOATOTOBKE CTYIEHTOB K
CEMUHApy WM JiabopatopHoil pabore. OmnpenenuTb MECTO W BpeMsl KOHCYJIbTAIlUU CTYyIEHTaM,
MOKEJIABIIMM BBICTYIIUTh HAa CEMHMHApe C JOKJIaJAaMu M pedeparaMu MO aKTyaJlIbHBIM BOINpOCaM
00CyX/1aeMOM TEMBI.

IIpu sTOoM BO BcexX YacCTAX JEKIUM HEOOXOJMMO BECTH JAMAIOr CO CTYACHTaMH M JaBaTh
CTYJEHTaM BO3MOXHOCTb JUCKYTHPOBATH MEXAY COOO.

Ilenp mnpakTHUeCKUX 3aHATUH 00ecHeunTh KOHTPOJIb YCBOGHHMs Y4eOHOro Marepuana
CTYJEHTaMM, pacCUIMpeHHe U YriayOleHue 3HAaHWW, TMOJYyYEeHHBIX MMM Ha JIeKIHUAX M B XOJe
caMocTosiTeNbHOW  paboThl. IloBbiieHHE A(PPEKTUBHOCTH MPAKTUYECKUX 3aHATUH JOCTUTAETCs
MOCPEACTBOM CO3/IaHUS TBOPYECKOM OOCTAaHOBKM, pACIIOJIararolie CTYJIEHTOB K BBICKAa3bIBAHUIO
COOCTBEHHBIX B3IJISIIOB U CYKICHUN 1O 00CYXKIaeMbIM BOIIPOCaM, JKEJIaHHIO y CTYAEHTOB opadoTaTh
y JIOCKHM TIPU pellIeHuH 3aay.

ITocne kax10ro JEKIMOHHOIO M MPAKTUYECKOIO 3aHATHUS CIENATh COOTBETCTBYIOILIYIO 3alllCh B
KypHaJlaXx ydera MOCEIIaeMOCTH 3aHATUN CTY/I€HTaMH, BBISICHUTh Y CTAPOCT YUEOHBIX IPYMI MPUUMHBI
OTCYTCTBHSI CTYACHTOB Ha 3aHATHAX. [IpoBoAMTH rpynnoBble W WHAUBUAYAIbHBIE KOHCYJIbTALUH
CTYIEHTOB IO BOIIPOCaM, BO3HUKAIOIIUM Yy CTYJEHTOB B XOJIe HMX MOJArOTOBKM K TEKylled u
MIPOMEKYTOUHOM aTTECTAlMHU M0 y4yeOHOM AUCHUIUIMHE, PEKOMEHI0BATh B IOMOIIb YUeOHbIE U JpyTue
MaTrepuasl, a TAKXKE CIIPaBOYHYIO JIUTEpaTypy.

B JIeKIMOHHBIX MM NPAaKTUYECKUX HEOOXOAMMO BECTH JAMAIOr CO CTyJIEHTaMU M JaBaTh
CTYJ€HTaM BO3MOXHOCTb JUCKYTHPOBATh MEXAY COOOM.
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[IpenogaBaTens, TPUHUMAIONIUMN HDK3aMEH, JHYHO HECET OTBETCTBEHHOCTHh 3a MPaBUILHOCTH
BBLICTABJIEHUS OIICHKH.

[Tporpamma cocraBieHa B coorBeTcTBuM ¢ TpeOoBaHusiMu PI'OC BO u yueOHBIM IJIAHOM 10
HarpaBieHnto 1oAroToBkd crneruanuctoB 08.05.01 «CTpouTelbCTBO YHHUKAJIBHBIX 3JaHUH H
COOPYKEHUI».

[Iporpammy paspaboraia:
JOICHT, K.X.H /N.B. ApramonoBa/

[Iporpamma yTBepkaeHa Ha 3acemanuu kKadenper «Xumbuorex» «30» aBrycra 2021 .
npoTokoy Ne 1.

3aB. kadenpoit «Xumbuorex»
JIOLIEHT, K.X.H. /N.B. ApramonoBa/
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CtpyKTypa U colepKaHnue TUCIUILTUHBI « XUMHS» 110 HAPABICHUIO
08.05.01 CTpouTe/IbCTBO YHUKAJIBHBIX 3IaHUHA H COOPYKEHH i
[Mpoduns «CTPONTENHCTBO BHICOTHBIX M 00IbIIENPOJIETHBIX 31aHUI U COOPYKEHUI»

IIpunoxenne Nel

(cnenmanmcr)
ouHasi (hopMa oOyueHus
< BHT;J;SS;?;?;?OTH’ BloHad Bupl camocTosTenbHON pabOThI Dopmbl
= yto padotry CTYJICHTOB aTTecTaluu
o § CTYJICHTOB U TPYJOEMKOCTh B Yacax
Pazpnen 5 =
2|8
S E,( 1 %/ Ja6. | CPC | KCP | KP | KII | P[P | Ped. | KPP | D 3
T
1 1 3 4 5 6 7 8 9 10 11 12 13 14 15
Oo0mas xumusl. 1
1. OcHOBHBIE 3aKOHBI ¥ TOHATHS XUMHAH 1 1 1 2 3
2. OCHOBHBIE KJIacChl HEOPTaHMYECKHX
COCIUHCHMH. Crpoenue aromMma.
[lepuoanueckuii 3aKoH 1 nepuoanueckas | 1 2 2 2 3 +
cucrema oanementoB  (IICD) JI.N.
Menneneena.
3. Xwumuueckas CBSI3b U CTPOCHHUE 1 3 2 2 3
MOJICKYII.
4. TepmMoxumusi. 1 4 2 1 3 9 +
5. KuHeTnka 1 XuMH4eCKoe paBHOBECHE. 1 5 2 1 4 9 +
Karanns.
6. PactBOpHI. 1 6 3 4 4 9 +
7. OKHCIIMTENHLHO-BOCCTAHOBUTEIBHEIC
peakuuu. INEKTPOXUMUUECKUE 1 7 4 4 4 9 +
MIPOIIECCHI.
9. O0mMe cBoOiicTBA METAJIJIOB. 1 8 2 2 3 9
dopma arTecTaluu 1 +

14




| Htoro mo kypcy

| 2 |

| 18 | 18 |

18

54

3aB. kadeapoit «Xumbruorex»
JIOICHT, K.X.H.

/W.B. ApramonoBa/
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ITpunoxenne 2
MUMHHUCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHWS POCCUMCKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHVME BBICIIIEI'O OBPA3SOBAHISI
«MOCKOBCKHWH NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

Hanpasnenue noarorosku: 08.05.01 CTPOUTEJICTBO YHUKAJIbHBIX 3[JAHUI 1
COOPYXXEHUN
OII (mpoduip): «CTPOUTETHCTBO BBHICOTHBIX M OONBIIETIPOJIETHBIX 3JaHUN H COOPYKEHUI»
dopma o0yueHUs: OuHas
Bun npodeccrnoHanbHON A€ATENbHOCTH:
Hay4HO-HCCIIEI0BATENIbCKAsl; IPOCKTHO-KOHCTPYKTOPCKAs;
IIPOM3BOJICTBEHHO-TEXHOJIOIMUECKas; OpraHU3alMOHHO-YIIPaBIEHYECKasl.

Kadenpa «Xumbuorex»

®OH/I OHEHOYHBIX CPEJICTB

MO JUCHUNJIUHE «Xumus»

Cocrag: 1. [lacopt hoHa OLIEHOYHBIX CPEACTB
2. OnucaHue OLIEHOYHBIX CPE/ICTB:

[IpumepHBIe BapUaHTHI JOMAITHUX KOHTPOJIBHBIX padboT
OO6pazelr KOHTPOIBHBIX PabOT At pyOEKHOTO KOHTPOJIS IO KypCy
Borpocs! /y1st TOATOTOBKH K AK3aMEHY
[Ipumep sK3aMeHaIMOHHOTO OHIeTa

CocTaBuTelIb:

ApramonoBa lluHa BuktopoBHa

Mocksa, 2021
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- MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIETEHIIUIA

Tabuuua 1

Xumus

®I'OC BO 08.05.01 «CTponTeabcTBO YHHKAIbHBIX 3IAHUN U COOPYKEHH D

B nporiecce ocBOCHUS JaHHOM TUCIUILTUHBI CTYACHT (YOPMUPYET U JCMOHCTPUPYET CICIYIOIINC
o0menpogeccuoHalIbHbIE KOMIIETEHIIUN!

KOMIIETEHLIUA IlepeyeHb KOMIIOHEHTOB TexHonorus Dopma Crenenu ypoBHeid

I/IHI[EKC ®OPMYJIUPOBKA q)OpM](IpOBaHI/Iﬂ OLICHOYHOI'0 0CBOCHUSA KOM]'[eTeHIII/lﬁ

KOMIIEeTeHI M cpeacrBa*®*

OIIK-1 CrocoOeH pemiath 3HATh: JIEKIHS, K/P Ba3oBblii ypoBenb
MIPUKJIAIHBIE 3a/1a41 *  OCHOBHBIE 3aKOHBI XUMUH; CaMOCTOSITENIbHAS - BOCIIPOH3BOJICTBO
CTPOUTENBHOMI *  KJIacChl HEOPraHUYECKUX COEIUHEHUH; paborta, TIONTyYeHHBIX 3HAHMI B
OTpaciy, UCMONb3Ys *  OCHOBBI CTPOEHHUS AaTOMOB U MOJIEKYJT; nabopaTOpHBIC X0JIe TeKYIIero
TEOPHUIO0 U METObI * BHIBl W MEXaHU3MBl O00pa30BaHUS XHMMHYECKOH CBSI3U B | pabOTHI, KOHTPOJISI
(G yHIaMEeHTaIbHBIX COEMHEHUSX PA3TUUHbIX THUIIOB; CEMMHApPCKUE IoBbIMeHHLII
HayK *  OCHOBBI XUMHUYECKOW TEPMOANHAMUKYI U KUHETUKH; 3AHSTHS ypoBeHD

* METOAbl ONHMCAaHUS XUMHYECKOIO pPaBHOBECHS B pacTBOpax
3JEKTPOJIUTOB, THAPOIIN3A COJIEH; - IPaKTU4ECKOE

*  OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIE PEAKIIUY;
* METOAbl KAaUECTBEHHOTO U KOJMYECTBEHHOI'O aHaju3a, BKIOYast
METO/Ibl OYMCTKH U Pa3AesIeHus BEIIECTB.

yMeTh:

*  OmpenessaTh NPHUHAJIEKHOCTh BEIIECTB K OCHOBHBIM KJlaccam
HEOPraHMYECKUX COECIUHEHUH, PHEPreTUYECKUE XapaKTEPUCTUKU U
FEOMETPUIO  MOJIEKYJ, TEpPMOAUHAMUYECKHE  XapaKTEPUCTUKHU
XUMHUYECKUX peakuui, BenuuyuHbl pH HM  XapakTepuCcTHKHU
JIUCCOLIMALIUU JIEKTPOJIUTOB;

*  II0JIb30BATHCS MEepUOANYECKOMN Tabnuien XUMHUYECKUX
3JIEMEHTOB, MaTEMAaTUYECKUM BBIPAKEHHEM 3aKOHA JEHCTBYIOIIUX
Mmacc

*  paccTaBiAThH KO3 PHUIIUEHTHI B OKHCIIUTEIIbHO-
BOCCTAHOBUTEIIFHBIX PEAKIMSIX METOJAMU 3JCKTPOHHOTO OalaHca U
MoJIypeakuud,  MPOBOAUTH pacueThl KOHUEHTpaUuil pacTBOPOB
Pa3IUYHBIX COETMHEHUH.

BJIAJIETh:

*  TEOPETHMYECKUMHU OCHOBAMHU XMMHUYECKON HAYKU;

MMPUMEHCHHUEC MMOJTYYCHHBIX
3HaHUH B Ipoliecce
IIOATOTOBKH K
nabopaTopHBIM paboTaM
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HaBbIKaMH BBIIIOJIHCHUA OCHOBHBIX XHWMHWYCCKHUX na60paTopH1,1x

onepanui;

npaBuiiaMy 0e30macHol paboThl B XUMHYECKOH JIaOOpaTOpHH.

**- CokpareHus (GopM OLEHOYHBIX cpeAcTB cM. B Tabmuue 2.
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Tabmuma 2

l'[epeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJIHHE «XuMHUSA»

HaunmeHnoBanme IIpeacraBiaenue
Ne
0C OUEHOHOTr0 Kparkasi XapaKTepucTHKA OLEHOYHOI0 CPeACcTBa OLEHOTHOTO
cpeacTBa cpeacrea B POC
CpencTBo TPOBEPKH €HUIl TPUMEHATHh MOJTyICHHBIC Kommekr
KonTtponsHas pabora p POBEPKH yM p Y .
1 BHAHUS JJIS PEIICHUS 3a7ad ONPEICIIEHHOTO THUIIA IT0 TeMe | KOHTPOJBHBIX 3aJaHHi

(K/P)

WM paszaeny

110 BApHAHTaM
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[Ipunoxenne 3.1
IIpumepHBIe BApHAHTHI JOMAIIHUX KOHTPOJIBHBIX padoT

IIpumep BapuaHTa qOMalIHe KOHTPOJIbHOI padoThl Ne 1
1. Vkaxure, kK KakoMy Kjaccy NpUHaJIeKaT CIAEAYIOLUIIME HEOPTraHUUECKUE COETUHEHNUS:
MgSOs3, Ba(OH),, SOs, PbO, H.SiO3, AI(OH)3, Nal, Li;O. J[laiite uM Ha3BaHHE II0
CUCTEMATUUYECKON HOMEHKJIATYpeE.
2. Harumure ypaBHEHUS peakiinid, XapakTepu3yrooiue xumuaeckue coiictea CaO, HNOa.
3. Hamummre ypaBHEHUS peakidii, ¢ MOMOIIbIO KOTOPBIX MOYKHO OCYIIECTBHTBH CIICAYIOIINE
MpEeBpaLICHHUS:
Li — Li20 — LiOH — Li2SO4 — LiCl.
4. IlpuBenurte ypaBHeHUs peakiuii nmonydenus CuUS BceMU M3BECTHBIMH BaM CIIOCOOaMHU.
IIpumep BapuaHTa 10MaLIHel KOHTPOJIBLHOM padoThl Ne 2
1. CocraBbTe mONHBIC SJEKTPOHHBIE GOPMYIBI 3JIeMEHTOB 51, 25. YKaxuTe 3JICKTPOHHOE
CeMENCTBO, MpuBeaAnTe rpaduueckyro GopMyay BaIEHTHOTO CIIOSL.
2. YKaxuTe MOPAIKOBBIM HOMEp, XUMUYECKUN 3HAK M XMMHYECKHE 3HAKW aHAJOroB JJIEMEHTA,
aTOM KOTOPOT0 UMEET CIIEMYIOIIYIO BAIEHTHYIO 2JIEKTPOHHYIO CTPYKTYpY: 2522p°,
3. CpaBuute MQ c OByMs COCEIHMMH B MEPUOJE U C ABYMs OMIDKAHIIMMU 3IIEKTPOHHBIMU
AQHAJIOraMH B MTOATPYIIIE MO CIEAYIOIINUM XapaKTePUCTUKAM: pauyCy aTOMOB, SHEPTUU MOHU3ALIUH,
SHEPruu CPOJACTBA K DIEKTPOHY, 3JIEKTPOOTPUIATEIHHOCTH, METAJUTMYHOCTH, OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIM CBOMCTBAM, XapaKTepy BICILIEI0 OKCUAA U THJIPOKCUIA.
4. YKaxuTe 3JIEMEHT U KOJMYECTBO HEHTPOHOB B SApE €ro aToMa MCXOJsd M3 AJIEKTPOHHOIO
cTpoenus ero woHa: D', 3s2,
5. Hanummre 3HaueHuns BceX KBAaHTOBBIX YKceN (OPMUPYIOLIETO dIEKTpOoHa aToMa drieMenTa Ne 35.
IIpumep BapuanTa 10MalIHeil KOHTPOJIBbHOH padoThl Ne 3
1. Paccuwnraiite crangaptHyio sHTanbnui0 peakuud 2NO + 302 = 2NO,. Vkaxwure, 5K30- UIU
AHI0TEPMUYECKOM SIBIISIETCS JaHHAsI peaKLus.
2. [Ipenckaxkure, HE TPOU3BO/S PACUETOB, 3HAK U3MEHEHUS SHTPOIUU MIPHU CTAHJAPTHBIX YCIOBUSAX
qutst iporiecca: AsFse) — AsFz) + Faq).
3. Paccuuraiite 3nauenue norenuuana ['mb6ca mus peakiuu COq) + Ozr) — COo U crenaiite
BBIBOJI O BO3MOYKHOCTH MPOTEKaHUs Mpoliecca MPU CTaHJAPTHBIX YCIOBUSX, MPEABAPUTEIHHO
paccraBuB ko3¢ ¢urmenTsl. Haiiiute Temneparypy paBHOBECHUS 3TOM peakIUH.
4. PaccuuTaiiTe CTaHAaPTHYIO SHTPOIHIO PEaKIiy, BeIpaskaromierics cxemoit: SOxr) +H2Sr) — S +
H20 ).
IIpumep BapuaHTa JO0MalIHell KOHTPOJILHOM padoThl Ne 4
1. CocraBpTe MaTeMaTH4YeCKOE BBIpAKEHHE 3aKOHA ACUCTBUS Macc JJIs CIEIYIOLIero IMpolecca:
Znayt H2Omap) — ZnOwot Haq.
2. Kak uamenurcs ckopocts xumuueckoi peakuuu: NOy + Ozr) — NOx(r), €ciu: a) KOHIIEHTPALUI0
NO ymenbmuth B 3 paza; 0) Temmeparypy mnpoiecca nosicutb Ha 20°C (y = 3)?
3. B xakyro cTOpoHY cMecTHTCs paBHOBeCHE XMMUUecKol peakuuu: Har + Oz — H20(r); AH< 0,
€CJIM: a) CHU3UTh TeMIepaTypy; 0) YBEIUYHUTh JABJICHUE; B) BBECTH KaTaJIM3aTOp; I') YMEHBIIHUTH
KoHLeHTpauuto HoO?
IIpumep BapuaHTa JOMALIHEH KOHTPOJIbHOM padoThl Ne 5§
1. Haiigure maccy NaNOs, HeoOxoaumyto it npurotosienus 150 ma 2M pactBopa.
2. CocraBbTe ypaBHeHHs mucconmanuu coeamHeHnin HzS, HIO. B Ttex cmydasx, rme 31O
HE00X0/IMMO, IPUBEUTE ypaBHEHUS CTyNeHYaTol qucconranui. CoCcTaBbTe BHIPAXKEHUSI KOHCTAHT
JIUCCOITMAIIMN TIPEUTOKEHHBIX KucaoT. Kakas w3 aByx sBisiercss Oonee cimaboi? Paccuwmraiite
CTEeNeHb aucconnanuu ogHou u3 kuciot B 0,01 M pactBope.
3. CocraBbre Bopaxkenus I[IP AgBr, AgCl, cpaBHUTEe HX pacTBOpUMOCTh. Paccumraiite
KOHIEHTPALMIO KATHOHOB U aHMOHOB B HACBIIIIECHHOM PacTBOPE OJHOTO U3 3THUX BEILECTB.
4. PaccuuraiiTe koHLeHTpauuio noHoB OH™, a Taxxke pH pactBopa, ykauTe peakiuio cpeasl Npu
KOHIeHTpanus noHoB H* paBHoii 2,88*10° Mons/m.
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5. [IpuBeanTe MOJIEKYISIPHBIC 1 HOHHBIC YPABHEHUS TE€X PEaKIUid, KOTOPbIE BOZMOXKHBI B PAaCTBOPE,
00BSACHUTE UX HAPABICHHOCTH!

NaOH + CaCOs3—

CaS0Os + SrCl; —

CuOH2S0O4 + HCI —

Cu(NOz3)2 + H2S —

CuCl; + AgNO3z —

6. Kakue u3 ykazaHHBIX coJiel MOJABEPraloTCsa TUAPOIU3Y: UOAM JIUTUS, CYIbPUT HATPUS, HUTPAT
IIOMUHUS, KapOoHaT amMmoHUs. [IpuBenuTe MOJEKYJIspHBIE M WOHHBIE ypaBHEHHS THIPOJIN3A,
YKaXHUTE PEaKUIO CPEIbl U YCIOBHS CMEILIEHUS! PaBHOBECHUS THIPOJIU3A.

7. Ilpm xakoit Ttemmeparype 3amep3HeT pactBop 0,022 monbp rmoko3sl B 100 r BoabI?
Kpuockonuueckas nocrossHHasi BoJibl paBHa 1,86.

IIpumep BapuaHTa JOMalIHell KOHTPOJBLHOMH padoThl Ne 6

1. YkaxxuTe cTernenb OKHCIeHus aToMoB B creayronux coeaunenusx: NaClO, Fex(SO4)s, CaSiOs

2. Yxaxute tTunt OBP s kaxxmoii u3 npuBeaeHHbIX cxeM peakiuit: Cu + HoSOs(k)— CuSO4 +

+ SO2 + H20; NaNO3 — NaNO; + Op. PaccraBbTe K03()(PHUIIMEHTHI, MOJB3YIACh METOJIOM
AIIEKTPOHHOTO OanaHca. YKaXHUTe OKHCIUTEIb U BOCCTAHOBUTEIT.

3. PaccraBpre ko3 dunmentsr B cxeme OBP: HNO3 + SO2 + H:O — NO + H2SO4, nons3yscek
METOJIOM ITOTYPEAKIIHMA.

IIpumep BapuaHTa J0MalIHEH KOHTPOJIbHOI padoThl Ne 7

1. B mpuBenennoit cxeme: KoCrOs + KClI + H O — Cr(OH)3 + KOH + Clz paccraBbTe
koad¢unmentsl. Ha ocHoBanuu pacuera 3/1C peakuuii orpeneanTe, BO3SMOXKHO JIU €€ IPOTeKaHUE
B YKa3aHHOM HaIIpaBJICHUU [P HOPMAJIbHBIX YCIOBUSX.

2. Paccuuraiite anektpoaubiii moreHnuan xpoma B 0,1M pactBope Cr2(SOa)a.

3. Paccunraiite D/IC srmemeHTa, COCTABIEHHOTO M3 MEIHOTO W CBUHIIOBOTO 3JeKkTpoaoB B 0,01 u
0,1 M pactBopax Ux cojeil COOTBETCTBEHHO.

4. Ompenenure, Kakoil u3 Haxoasmmxcs B koHTakTe meraimioB Cd —Co, Oynmer moaBeprarbes
KOpPpO3UHU B arpeccuBHO cpeze. Hamumure ypaBHeHHs] KaTOAHOTO U aHOJHOTO MPOIIECCOB B: a)
KHCJION; 0) HEUTpaIbHOU cpeax.

5. Hanmmure ypaBHEHUS peakiuii sinekTponn3a paciuiaBa Nal Ha HHepTHBIX 3JIEKTPoax.

6. Hanmmure ypaBHeHUs peakuuii anekTposnnsa pactBopos BaS, KNO3 Ha HHEPTHBIX 3J1EKTPOAaX.
7. Onpenenure, Kakue U3 HOHOB, U3 UMeromuxcs B pactope: CI-, NOz~, AP Sn**, Ni?* u B xaxoii
MOCJIEI0BATENBHOCTH OYAYT pa3psyKaThCsl HA HHEPTHBIX KaTOZE U aHOJIE.

8. N3 pactBopa muiarnHoBOoM conu 3a 20 MuH TOok cwiod 2,5 A Beuenwn 1,517 r meranna.
Onpenenute MOJIIPHYIO MAacCy SKBUBAJICHTA IUIATHHBI.

9. Tok cunoit 1,5 A BblIensieT U3 pacTBOpa COIM Kaamus 3a 2 4 6 r metaiuia. Paccunraiite BbIX01
0 TOKY.

ITpunoxenne 3.2
O0pa3ubl KOHTPOJIBHBIX PA00T AJIs1 PyOEsKHOr0 KOHTPOJISI
KonTtpoabnas padora Nel
1. Vxaxure, K KakOMy KJIacCy MPHHAJUIEKAT CIASAYIOIINE HEOPTraHUYEeCKUEe COeTMHEeHUS, laiiTe UM
Ha3BaHME 0 CUCTEMaTHYeCKONH HOMEHKJIAType:
Cu(OH)2, NO2, HNO3, Mg(NO3)2, H2S
Jonummre ypaBHEHNs BO3MOKHBIX PEaKIUN:
Al + HCI —
CaCOs3 —(t)
SiO; + HF —
Cu+ HNO3z —
NHsz + HNO3z —
2. CocTaBbTe ICKTPOHHYIO (POPMYITY CISIYIOIIETO dJICMECHTA:

CaZO
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Hanummure 3HaueHNs BCeX KBAaHTOBBIX YHCEI IS 3 — YPOBHSA

3. Paccuuraiite SHTaIBINIO CICAYIOIICH peaKIuu:

4P 1g) + 502(r) = 2P205(1s),

€CIIi CTaHaapTHBIE SHTANBIHU (hocdopa, kuciaopoaa u okcuaa hocdopa (V) pasusr: 0, 0, (-1507,2)
K/[K/MOJTb, COOTBETCTBEHHO.

KonTpoabsHnas padora Ne2

1. B xaKyio CTOpOHY CMECTHUTCSI paBHOBecHe xumMuieckor peakuuu: Hory + Oz — H2O); AH< 0,
€CJIM: a) CHU3UTh TeMIeparypy; 0) yBeIWYHUTh AaBJIEHUE; B) BBECTH KaTaJu3aTop; I') YMEHbIIUTh
koHUeHTpauuo H20?

2. Paccumnraiite koHnenTpamuio nonos OH, a Takxe pH pacTBopa, yKa)XuTe peakIuio Cpebl IpH
KoHIeHTpaius noHoB H* pasnoii 2,88*10° moms/m.

3. Ykaxwute Tiinm OBP 1151 kot u3 npuBeAaeHHbIX cxeM peakiuii: Cu + H2SO4(x)— CuSO4 +

+ SOz + H20; NaNOs — NaNO:z + Oz. PaccraBpTe KO3(hQHUIMEHTHI, MONB3YSACh METOJIOM
3IEKTPOHHOrO OanaHca. YKaKUTe OKUCIUTEIh U BOCCTAHOBUTEIIb.

4. Paccunraiite D/IC anemMeHTa, COCTaBICHHOIO U3 MEIHOIO0 M CBHUHIIOBOTO 3JIeKTpoaoB B 0,01 u
0,1 M pactBopax ux cojeil COOTBETCTBEHHO.
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[Tpwnoxenne 3.3
Bonpocs! 1J1s1 MOATOTOBKY K 3K3aMeHY N0 TUCHUIINHE « XHMHUS»

1. BonHoBas ¢yHKIMs. DIEKTpOHHOE 001aKo U opouTans. KBaHTOBBIE Uncia, UX B3aUMOCBSI3b
2. T'maBHOe KBaHTOBOE YHCJIO. DHepreTHueckue ypoBHH. OpOUTAIbHOE KBAaHTOBOE YHMCIIO.
[Togypouu. ®opma S- u p- opOuTanei.
3. MarnutHoe kBaHTOBOE uKcio. KonndecTBo opOutaneit B S-, p-, d- u f- noaypoBHsx, B3auMHas
OpHUEHTAINs aTOMHBIX OpOUTasei.
4. CiuHOBOE KBAaHTOBOE YHCIO0. MaKCHMaJIbHOE YHCIIO 3JIEKTPOHOB HA OpOUTANSAX, OJYPOBHAX U
YPOBHSIX.
5. IlpuHUMD M NOCIEAOBAaTENbHOCTh 3AIOJHEHHS 3JIEKTPOHAMHM SHEPreTUUYECKMX YPOBHEH M
MIOAYPOBHEN B MHOTO3JIEKTPOHHBIX aTOMAX.
6. MakcuManbHOE YHCIIO AJIEKTPOHOB HA OPOUTANISAX, IOAYPOBHSIX U YPOBHSX.
7. llpaBuno Ilaynu u npauio ['yaaa (mpuMepbl IpUMEHEHUS ).
8. I[epnoanueckuii 3akon [[.11.MeHaeneeBa u nepuoanyecKas CUCTEMa IEMEHTOB C TOUYKH 3PEHUS
CTPOEHUS IIEKTPOHHOI 00070ukH aToMOB. CoBpeMeHHas (HOpMyIHpPOBKa MEPUOINUECKOTO 3aKOHA.
9.Ilepuomuueckas cucremMa neMeHTOB. [lepross! U rpynmsl 31emMenToB. [IpudrHa nepruomaeckoro
WU3MEHEHUS CBOMCTB 3JIEMEHTOB.
10. Pagmyc aToma, SHEprus MOHU3ALUHU, CPOJCTBO K IJICKTPOHY, ICKTPOOTPUIIATEIIEHOCTE (D0).
W3meHeHune 3TUX napaMeTpoB MO MEPUOJAM U IPYIIAM IEPUOANYECKON CUCTEMBI.
11. OcHOBHbBIE XapaKTEPUCTUKH XMMHMUYECKON CBSA3M (IJMHA CBS3HM, SHEPrUs CBS3U, MOJIIPHOCTH
cBs3M). BaneHTHbIe yIIIbL.
12. VI3MeHEeHHE TOTCHUUAIBHOW SHEPTUU CHCTEMBI NPU COMMKEHHH ABYX aTOMOB BOJOPOJA.
JlnvHa U SHeprus CBA3M B MOJIEKYJe Bojopona. M3MeHeHre SHepruu CUCTEMbI pU 00pa30BaHUU
XUMHYECKOHU CBS3U.
13. Mexanusm oOpa3oBaHHS KOBaJIeHTHOH cBsizu. OOmias mapa 31eKTpoHOB. KoBaleHTHOCTH
atoMoB. KoBaneHnTHass HenossipHass W mossipHas cBsi3b  (mpumepsl). Hacelimaemocts 1
HaIlPaBJIECHHOCTh KOBAJEHTHOM CBS3HU.
14. 6- u 1 -cBsa3u. [IpocThie U KpaTHBIEC CBSI3U HA IPUMEPE MOJIEKYIIBI a30Ta.
15. MexaHusMm oOpa3zoBaHMs MOHHOW cBs3H. [IpaBuiio okrera. MoHHas CBs3b Kak INpenenbHbIH
Cily4yall KOBJIGHTHOM MOJISIpHOM CBsi3u. CTeNeHh MOHHOCTH XUMHWUYECKOU CBSI3M M BIIMSHUE Ha Hee A
90 B3aMMOJEHCTBYIOINX aTOMOB.
16. BajeHTHOCTP aTOMOB B OCHOBHOM W BO30YXKIEHHOM COCTOSHHH. [ MOpuIHBIE OpOUTaNIM, WX
dopma. Tume! rubpuausamuu: sp, Sp?, SP° u pacmosnoxenue opouTaeil B IPOCTPAHCTBE.
17. Banentnoie yriasl. [lpoctpancrBenHas ¢opma Monekya. JIuHelHble, YIJIOBbIE U
nupamMuiaibHble MOJIeKYJbl. CXeMbl IepeKphIBaHNS BAIGHTHBIX OpOUTaNel B 3TUX MOJIEKYJIax.
18. lunonsHBI MOMEHT. JIMITOTBHBI MOMEHT XMMHUYECKOU CBSI3U M MOJICKYJI CIIOKHOTO BEIIECTBA.
19. Ilonsarus "cuctema", "¢aza", "kommnoneHt" (ompezneneHusi). I'oMOreHHbIE U TETEPOTCHHBIE
peakuuu (MpuMepsl).
20. DOuepretmueckue S((HEKTH XUMHYECKHX peakiuil. DK30- W JHIOTEPMUYECKHE pPEaKIuu
(mpumepsl). DHTaNbNUs. 3aKoH ['ecca u crneacTBUS U3 HETO.
21.0xapakTepu3yiTe  SHTPONUI0  Kak  (QYHKUUIO  COCTOSHHUSA,  SBISIOLIYIOCS — MEpou
HEYIOPSI0YEHHOCTH CUCTEMBI
22.0OxapaktepusyiTe sHepruto ['mbOca kKak KpUTEpHUd BO3MOXXHOCTH MPOTEKAHWUS XUMHYECKOU
peaxkuu.
23. TlpumeHeHHWe cleJcTBHA W3 3aKkoHa ['ecca Ui pacdera SHTAIBIUN XUMHYECKHUX PEaKITUH.
CranpapTHble yca0BUsA. DHTAIBINUA 00pa30BaHUS CIOXKHOTO BEIIECTBA.
24. CpenHsisi 1 UCTHHHAS CKOPOCTh XUMHUYECKOW peakiny. BiusHIe KOHIIEHTPAIIMH Pearupyromnx
BELIECTB Ha CKOPOCTh XUMUYECKOM peakuu. 3aKOH JAEHCTBYIOIINX Macc.
25. T'oMoreHHbIe XUMHUYECKHE peakiyu (MpuMepsl). BiusHIe Ha CKOPOCTh TOMOTCHHOM pEeaKIiy
KOHIEHTPALlUM DPEAarupyroniuX BELIECTB. 3aKoH JAeWcTByrommx Macc. KoHcTaHTa ckopocTu
peaxIuu.
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26. BnusiHue Temmeparypbl Ha CKOPOCTh XMMHYECKOH peakiiu. AKTUBHBIC MOJICKYJbI, SHEPTHs
aKkTUBalMy. [IpHunHa 3aBUCUMOCTH CKOPOCTH XMMHMYECKON peakiuu OT TeMIEepaTypbl. Y paBHEHHUE
Bant-T'odda, Temneparypusiii ko3dduruenr.

27. TI'ereporennsle peakuuu (mpumepsl). CKOpPOCTb I'€TEPOr€HHOM peakLuH, BIMSHUE Ha Hee
g dy3un U moBEepXHOCTH paszzena ¢a3. Koncranra paBHoBecHs AJisi TETEPOTeHHON peaKIii.

28. Karanmu3 u xaranuzatopbl. KaTanu3 roMOreHHbIH M TeTepOTEHHBIM, IMOJOXKHUTEIbHBIA U
OTpULIATENBbHBIA. MexaHu3M IeHCTBHs KaTanu3aTtopoB. [IpuMepbl nmpuMeHEHUs KaTaJlu3aTOpOB B
IPOMBIIIJICHHOCTH.

29. HeoOpatumbie u oOpatuMble peakiuu (IpuMepbl). XUMHUECKOE PaBHOBECHE B TOMOTEHHBIX U
reTeporeHHslx cucremax. Koncranra paBHoBecusl.

30. IIpaBuno Jle-1llatenbe 1 mpuMEHEHNE €r0 K PAaBHOBECHBIM CHUCTeMaM. BiusiHue TeMmepaTypsl,
JIABJICHUS U KOHLIEHTPALMHU pearupyrolux BEUIeCTB Ha [10JI0KeHHe paBHOBecHs. [Ipumepsl.

31. BrnusiHue Temmeparypbl, JaBJI€HUS M KOHICHTPALUU PEarupyroliux BEIIECTB HA IMOJI0KEHUE
paBHoBecus. IIpumepsl. BbiOop onTuMasbHBIX YCIIOBUI NPOBENEHHS XMMHUYECKHUX peakUuil Ha
npumepe cuaTe3a ammuaka: Na + 3H2 «<32NH3; AHx < 0.

32. PactBopsl. CriocoObl BEIpaKEHUs COCTAaBa pacTBOPOB (MaccoBast 10415, MOJISIpHasi U HOpMaJlbHast
KOHIICHTPAllUM, THUTP). HacpllieHHbple, HEHACHIICHHBIE W  TEPECHIIICHHBIE PAaCTBOPHI.
[Tepexpucranau3zarus.

33. TemnoBble >(QQEKTsl MPH PACTBOPEHHHM KPUCTAIUIMYECKOTO BEIIECTBA B  IKHJKOCTH.
CounpBatanyst ¥ rujiparanus. DHTaIbIM PacTBOPeHUs. BinsHue temneparypsl Ha pacTBOPUMOCTh
KPUCTAJNTHIECKOTO BEUIECTBA B )KUIKOCTH.

34. PacTBOPMMOCTb T'a30B B KHMJKOCTH. 3aBUCHUMOCTb PAaCTBOPHUMOCTH Ta30B B HKHMJKOCTH OT
naBieHust (3akoH ['enpu) m Ttemmeparypsl. Ilpumenenne npaBuna Jle-lllarense k mnpoueccy
pacTBOpPEHUs ra3a B )KUIKOCTH.

35. DAEKTPOIUTH U HEIEKTPOIHUTHL. Teopust nmeKTpoauTudeckoil aucconnanuu. Crenens (o) u
KOHCTAaHTa (Kuue.) IUcCconanuu. DakTopel BIMSIOMIME HA O U Kme? CHIbHBIE u cialble
3JICKTPOJIUTHI (TIPUMEPHI).

36. duccoumanus 3nekTponauToB. CTymneHyaras IMCCOLUAIMs KUCIOT U ocHOBaHWH. Ha mpumepax
muccouuainuu docdopHoii kucnotsl (HaPOs) u ruppokcuna kobansra (1) Co(OH)2. Koncranra
AIIEKTPOIUTUIECKOM TUCCOIMAIINY.

37. 3akoH pasz0aBieHuss OcTBagpAa s cllaboro OMHAPHOIO HJyeKTposnuTa (BbIBOA). BrnusHue
KOHIICHTPAIIMH PacTBOpa CIa00TO JIEKTPOIUTA HA CTEIICHD AJIEKTPOIUTHICCKOMN TUCCOIHAIINH.

38. HMonooOMeHHBIE peakuuu ¢ oOpa3oBaHHMEM OcCajKa, ra3a, Claboro HJIEKTPOIUTa WIN
KOMILJIEKCHOTO MOHA (TIPUMEPHI).

39. IlpousBeneHue pacTBOPUMOCTH U TPUMEHEHHE €ro JJs BbIUUCIEHUS KOHIIEHTPALUU
HACHIIIIEHHOTO PaCTBOPA ¥ BO3MOXXHOCTH BBITIAJICHHUS 0CAJIKa M3 PacTBOPA.

40. DmnekTponuTuyeckas aucconuanus Boabl. KoHctanta aumccoumanuu  BoAsl. MonHoe
npousBenieHrne Bobl. Bomopoausiii mokazarens (pH) pactBopos.

41. KoHueHTpanus HOHOB BOJIOPOJIa M MOHOB T'MJIPOKCUIA B HEHTPAIbHBIX, KUCIBIX M IIEJIOYHBIX
pactBopax. [Tokazarens pH u ero 3HaueHue B 3TUX pacTBopax.

42. T'maponu3 coneit. Ctynendatsiii runponus. Msmenenue pH npu rugposmse. HeoGpaTtumslit
THJIPOJIH3.

43. CreneHb W KOHCTaHTa THJApOJIM3a. BiusHHE TemmepaTypbl M KOHLEHTpAIMM pacTBOpa Ha
THJIPOJTH3.

44. OxuCIUTENbHO-BOCCTAHOBUTENbHbIE peakluuu. CTeneHb OKHCICHHMS U BaJEHTHOCTh aTOMOB.
OxwucieHne 1 BOCCTAaHOBIICHHE.

45, TIpaBuna paccTaHOBKH KO3((UIIMEHTOB METOJIOM 3JIEKTPOHHOr 0 OanaHca.

46. mpaBuJia PaCCTAaHOBKU KOA(DPHUITMEHTOB METOIOM TIOJTY-PEaKITUH.

47. Tumbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. BiusHue ycioBuil mpoBeaeHus
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEaKiil (KHCIOTHOCTh CPebl, TEMIIEpaTypa, KaTajan3aTop) Ha
COCTaB MPOIYKTOB pPEaKLUH.
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48. Omnektponus. IlocrmemoBaTenbHOCTh pa3psiia HMOHOB Ha 3iekTpoaax. CXembl MpOIEeccoB
anekTposm3a paciiasa u pactBopa NaCl. 3akons anektponnsa (3akonsl Papajes).

49. Dnektponn3. CXxeMbl MPOLECCOB 3JIEKTPOIU3a C MHEPTHBIMHU AJICKTPOJAAMU U PACTBOPUMBIM
aHozioM. [IpumeHenue ameKkTpoiamsa.

50. PaBHOBecMe B CHCTEME METAI-pACTBOP €r0 COJM. YCTPONCTBO M NPUHIMI JCHCTBUS
IEPBUYHOIO raJIbBAaHNYECKOTr0 31eMeHTa [lanuens-Axoou.

51. OtHocUTENbHBIH 3IEKTPOAHBIM mnoTeHuMan. Bogoponanbiii anekrpon. CraHzapTHBIN
SJIEKTPOIHBIA MOTEHIMA. Psijl CTAHIAPTHBIX SJICKTPOAHBIX MOTEHIMAIOB Juisi ap Me/Me™ (psin
HanpsDKEHUH) U BBIBOABI M3 Hero. [IpuMeHeHHe CTaHAAapPTHBIX 3JEKTPOIHBIX MOTEHIHAJIOB IS
OIpeieNIeHUs] BO3MOXKHOCTH IIPOTEKaHUsl OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIUH.
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[Ipunoxxenne 3.4
[Tpumep sK3aMeHaIIMOHHOTO Onera

MWHNUCTEPCTBO HAYKHU U BBICILIETO OBPA3OBAHUS POCCUNCKOM DEJJEPALI
DOEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHUME BBICIIIEI'O OBPA3OBAHUS
«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

®dakynbTeT XUMHYECKOH TEXHOIOTHH B OHoTexHoI0ruy, Kadenpa «Xumbnorex»

JucuuruinHa « XUMUsD)

Oo6pasoBarensHas nporpamma 08.05.01 «CtpoutenbcTBO yHHKAIBHBIX 3aHUH H COOPYKEHHID,
npo¢unb « CTPOUTENBCTBO BBICOTHEIX U OOJIBIISTIPOIETHBIX 3aHUH U COOPYXKEHHID

Kypce 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET Ne 1.

1. Oxkcugel u THAPOKCHABI 3neMeHTOB IVA rpynmel (yraepon - cBuHEN). CrocoObl
nonydyeHus: PU3nyecKkne U XUMUYECKUE CBOMCTBA.

2. llpouwsBeneHne pacTBOPUMOCTH M MPHUMEHEHHE €T0 IS BBHIYHUCICHHS KOHIICHTPALUU
HACBIIICHHOI'0 paCTBOPA U BO3MOKHOCTH BBINIAJICHUS OCaJIKa U3 pacTBOpa.

3. Xmopua HaTpusi — HATPUH — TUIAPOKCHU]l HATpUs — KapOOHAT HATpUS — XJIIOPHU]
HATPUSI.

4. PaccuutaiiTe koHLeHTpanuio noHoB OH™, a Takxke pH pacTtBopa, ykakute peakiuio
cpezibl I KOHIeHTpauus nonos H* paBHoii 2,88%10° moms/m.

VYr1BeprkaeHo Ha 3acenannu kKadenpsl «Xumbuorex» « _ » 201 r., nmpotokon Ne .

3aB. kadempoit «Xumbrorex» /N.B. AptamoHoBa/
JIOLICHT, K.X.H.
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