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Размещенное изображение


1. Ileau ocBoeHUN TUCHHUIJIMHBI.

K 0CHOBHBIM LEJISIM OCBOCHUS TUCIUILIHHBI « XUMHSD» CIICIYCT OTHECTH:

- TeOpeTH“IeCKOC OCBOCHUC 06y‘IaIOH_[I/IMI/ICH OCHOBHBIX pa3I[eHOB XUMHU, HCO6XOI[I/IMLIX JUIA
poheCCHOHATBHOMN IeATEIIEHOCTH

- OCBOGHHE METOJIOB XMMHYECKOTO 3KCIIEPHUMEHTa JUIsl MPUMEHEHUS B MPOQEeCcCHOHATBHON H
HAYYHO-HCCIIEI0BATEIbCKOM IEATCIILHOCTH

K 0CHOBHBIM 3a/1a4aM OCBOCHUS JUCIUILTUHBI « XUMHUSD CIICAYET OTHECTH:

- pa3BHTHC MPAKTHYECKHUX HABBHIKOB II0 BOIPOCAM, CBA3aHHBIM C MPHUMEHCHHEM OCHOBHBIX
XUMHUYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH MTPOTCKAHHUS XMMUYCCKUX PEaKIlHii;

- (GopMHpPOBaHHE HABBHIKOB MCCJIEIOBAHUSA XHMHYECKOIO BO3JCHCTBHS Ha IPOMBIIUICHHBIC
OOBEKTEL.

2. Mecro qucuunminnsl B ctpykrype OOII 6akanaBpuara.
JucuuiuinHa «XUMUs» OTHOCUTCA K YUCITy 0a30BbIX YU€OHBIX AUCHMILIMH YacTH aucuumind OOII

OakanaBpuata 1o HanpasieHuto nmoarotoBku 13.03.03 «DHepreTuueckoe MAIIMHOCTPOSCHHE

JucuuiuinHa «XUMHSD» B3aUMOCBSI3aHAa JIOTMUECKHM M COJAEP)KATEIbHO-METOAMYECKH CO
CIIEYIOIIMMHU JUCIMIIIMHAMU U nipakTukamu OOIT:

B obs3amenvuoii wacmu broka 1 «/{ucyunaunovt (Mooyau)y:

- ®u3uka,;

- MarepuanoBenenne u TMK;

- TeopeTndeckre OCHOBBI JIEKTPOXUMHUYECKOTO NMPe0Opa30BaHUs YHEPTUH;

- TexHOIOrUsI KOHCTPYKIIMOHHBIX MaTEpHAJIOB;

- be3omacHOCTh KU3HEIEATEIbHOCTH.

3. IlepeuyeHb IUIAHUPYEMBIX Pe3y/abTATOB 00y4eHHsI 110 JUCHHUILIMHE, COOTHECEHHbIE C
IUVIAHUPYEMbIMH pe3yJibTATAMH 0CBOCHHMS 00pa30BaTeIbHOM NPOrpaMMBbl.
B pesynprare OCBOGHHMS JHUCHMIUIMHBI Yy oOydarommxcsi (OPMHUPYIOTCS —CIEAYIOIIne
KOMIIETEHIIMM ¥ JOJDKHBI OBITh JOCTUTHYTHI CIIEAYIOIIHME pe3ylbTaThl OO0y4YeHUs Kak »JTal
(hOopMHUPOBaHUS COOTBETCTBYIOIIUX KOMITETEHIIHIA:

B pe3yabTarte ocBoeHust

Kon . IlepeyeHb NJIAHMPYEMBIX Pe3YJIbTATOB 00y4eHUsI
o0pa3oBaTeJIbHOW MPOrpaMMBbl
KOMIIETCHI MU o o JMCuMIIJIMHE
o0yuyaruuiics 10J:KeH 00/1a1aTh
OIIK-2 CrniocoOHOCTB IPUMEHSTD 3HATh:
COOTBETCTBYIOLINH (busuxo- e OCHOBHBIE 3aKOHBI XHUMHH;
MaTEMaTU4ECKUI alapar, ® KJIACChl HEOPTAHUYECKUX COCIUHEHUN;
METOXBI aHaJIn3a n ® OCHOBBI CTPOCHHS ATOMOB M MOJIEKYI;
MOACINPOBaHNA, e BHIBI M MEXaHU3MbI  OOpa3OBaHUS
TEOPETUIECKOTO u XAMHYECKOW CBSI3M B  COEIMHEHUAX
AKCIIEPUMEHTAILHOTO Pa3TMYHBIX THIIOB;
b

UCCIEAOBAHUS TIPU  PELICHUU

® OCHOBBI XMMHUYECKOW TEPMOJMHAMHUKU U
npodecCHOHaNBHBIX 3a7a4

KUHETUKH;

®  METOABI ONMCAHHUSA XUMHYECKOIO
pPaBHOBECHS B PAcTBOpax 3JEKTPOJIUTOB,
TUAPOIIN3a COJIEH;

® OKHUCIUTCIIBbHO-BOCCTAHOBHUTCIIbHBIC
peaKIuu;

® METOJbl Ka4eCTBEHHOI'O u
KOJINYECTBEHHOTO  aHalIM3a, BKIIOYas
METO/bI OUUCTKHU M pa3/ieieHNs BEIIeCTB.
yMeThb:




® OIpEAeATh NIPUHAMIECKHOCTD BEIIECTB K
OCHOBHBIM  KJlacCaM HEOPraHMYECKHX
COCIMHECHMUI, DHEpPreTUYECKue
XapaKTEPUCTUKU M T€OMETPHUIO MOJIEKYJI,
TEPMOJAMHAMUYECKUE  XapaKTEPUCTUKU
XMMHMYECKUX peakuui, BeanuuHbl pH u

XapaKTEePUCTUKU JIHCCOLIMAIlN
3JICKTPOJIUTOB;

® [I0JIH30BAThCS MEPUOIUYECKON TabIuIe
XAMUYECKUX 3JIEMCHTOB,

MaTeMaTHYECKUM BBIPR)KEHUEM 3aKOHA
JIEUCTBYIOIINX MAacC

®  DPACCTaBIATh KO3 PHULIIEHTHI B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIusX  METOAaMU  DIEKTPOHHOTO
OanmaHca M IOJypeakiui, NPOBOAUTH
pacueTsl  KOHIIGHTpAalMHd  PacTBOPOB
pa3IMYHBIX COCTUHEHUH.
BJIa/IeTh:

¢ TCOPCTUYCCKMMHU OCHOBAMH XUMHYECKOM
HaYKH;

® HaBBIKAMM  BBINOJIHEHUS  OCHOBHBIX
XUMHUYECKHX JIa0OpaTOPHBIX OIEpalyii;

e mpaBwiaMu 0e30MacHOM paboThI B
XUMHUYECKOH J1JaOOPaTOPUH.

4. CTpykTypa u coaep:KaHHe TUCHUILINHBI

OO6mast TpyI0EMKOCTh JUCIUILINHBI COCTaBisieT 3 3aueTHhIX eauHHIbl (108 akageMuyeckux
yaca, U3 HUX 72 yaca — caMOCTOsATeIbHas padoTa CTyJACHTOB) Bce B mepBoM cemectpe. CTpykTypa u
coJiepaHue JUCITUTUTMHBI « XUMUSD» TI0 CPOKaM U BHIaM paboThl oTpaxkeHbl B [Ipunoxenun 1.

Jlexumu — 0,5 gaca B Hegemo. Beero 9 gacos.

JlabopaTopHbie paboTsl — 1 yac B Heaemo. Beero 18 vacos.

Cemunaps! — 0,5 yaca B Hepemto. Beero 9 uacos.

dopMa KOHTPOJIA — IK3aMEH.

Conep:xaHue pa3ie0B IUCUUILINHBI
OBLIASA XUMUA
Tema 1. OcHOBHBIE XUMHYECKHUE MIOHATHS U 3AKOHBbI
3aKOH COXpaHEHUS] MaTEPUH, 3aKOH ITOCTOSTHCTBA COCTaBa, 3aKOH SKBUBAJIEHTOB, 3aKOH IIPOCTBIX
KpaTHBIX OTHOIIEHUH, 3aKOH NMPOCThIX 00beMHBbIX OTHOlIeHHUH ['eii-Jltoccaka, ra3oBble 3aKOHBI, 3aKOH
ABoragpo. ATOMHBIE W MOJEKYJSIpHBIE MacChl, KOJMYECTBO BellecTBa. lIprMeHeHne OCHOBHBIX
3aKOHOB XMMHH K KOJJMYECTBEHHBIM pacdyeTaM M0 YPaBHEHUSM PEaKIUu.
Tema 2. OcHOBHBIE KJIACChl HEOPTAHNYECKUX COeIMHEeHU
OcCHOBHbBIE KJIaCChl HEOPTaHMYECKUX COEJUHEHHMM: OKCHJbl, OCHOBAHHS, KHCIOTHI M COJH.
OCHOBBI HOMEHKJIATYPbl XUMHUECKUX COeTUHEHUH. HekoTopble MeTO/Ibl UX MOJIy4eHUsl, OCOOEHHOCTH
XMMHYECKHUX CBOWCTB.
Tema 3. CTpoeHune 31eKTpOHHOM 000.109KkH aToMa. Ileprnoguyeckuii 3aKoH
JI.LA. MenaejieeBa
Crpoenue aroma o bopy. KopnyckyisipHo-BoIHOBBIE CBOMCTBA MaTepuu. Y paBHeHue [lnanka.
IIpunnun HeonpeneneHHoctu. YpasHenue llpeannrepa u BoJHOBbIE (DYHKIIMH JIEKTPOHOB.
KBanToBbIE umcia. I'7aBHOE KBAHTOBOE 4YHUCIO. OHEpreTMueckue ypoBHU. (OCHOBHOE U
BO30yXkJeHHOe cocTossHHe aToMma. OpOuTalbHOE KBAaHTOBOE YHCIO. DHEPreTHMYECKHE IOAYPOBHH.



dopma aTroMHBIX opOuTanseli. MarHMUTHOE KBAaHTOBOE 4YHCIO. ATOMHBIE opOuTamu. OpueHTaIus
aTOMHBIX opOuTaiei B npoctpancTBe. CrivH 3ekTpoHa. CIMHOBOE KBAaHTOBOE YHCIIO.

[IpaBuno Ilaynmu. MakcumanbHOE KOJHMYECTBO SJIECKTPOHOB HA HHEPreTUYECKOM YPOBHE,
MOJlypOBHE M aTOMHOM opOutanu. Ilopsaok 3amoyiHeHHs] SHEPreTHYeCKUX YPOBHEH U MOAYypOBHEH B
MHOTO9JIEKTPOHHBIX artoMmax. [IpaBumo I'ymma. s-, p-, d- m f- omementsl. Ux pacmonoxkeHue B
nepuoanueckon cucreme [[.1. Menneneesa.

[Tepronuueckuii 3akoH U niepuoandeckas cucrema siemeHtoB . . Menpaeneesa. Ilepuoast u
rpymmnel.  CTpoeHHE TEPUOJMYECKOM CHCTEMBI M CTPOCHHME DJCKTPOHHOH 000JI0OUKM aroma.
DNeKTpOHHBIE aHaloru. BalleHTHbIE ANEeKTPOHBI y s-, p-,d- U f- 37IeMeHTOB. ATOMHBIE MapamMeTphbl.
ATOMHBIE M HOHHBIE PAIUYChl. DHEPrusl MOHU3ALMK (MOHM3AaLMOHHBIA noTeHuuan). CpoacTBO K
3JEKTPOHY.  ODJNEKTPOOTPHULATENBHOCTh. [lepuoIMYHOCTE B M3MEHEHMM AaTOMHBIX I1apaMeTpoOB H
XUMHYECKHUX CBOMCTB AJIEMEHTOB.

Tema 4. Xumnueckasi CBSI3b U CTPOEHHE BelleCTBA

Tunbel xumudeckoii cBsi3u. KoBasieHTHas XxuMudeckas cBsi3b. OOIIast 2JIeKTpOHHAS Tapa. Meroa
BajieHTHbIX cxeM (BC). DOmueprermueckas nuarpamMmma oO0Opa3oBaHHUS MOJIEKYJbl  BOJOPOAA.
[TepekpriBanue 371eKTpOHHBIX 00nakoB. [[nuHa cBsizu. CBONCTBa KOBAJIEHTHOW CBSI3U: HACHIIIAEMOCTb,
HaIPaBJIEHHOCTh U MOJISIPHOCTh. JIMMOJBHBII MOMEHT CBSI3U. JIMMOJIBHBIN MOMEHT MOJIeKyJibl. lOHHas
CBs3b, KaK IpENEbHBIA Ciy4yail MOJISIPHON KOBAJIEHTHOM CBSI3U. ATOMHBIE M HOHHBIE PAIUYCHI.
CrpykTypa MOJIEKYJIBI U €€ 3aBHCHUMOCTb OT CTPOEHHUS BHEIIHETO 3JEKTPOHHOTO YPOBHS aTOMOB.
HanpaBineHHOCTh KOBaJeHTHOW cCBsi3u. Banentusie yrabl. [mOpummzanust cBsizedd. ['mOpuamsanms
aTOMHBIX OpOuUTajleil LIEHTPaILHOTO aToMa THHa Sp, sp?, sp>. KpaTHble cBA3M; G- U 7- cBA3U. JIOHOPHO-
akuenTopHas cBsa3b. BogoponHas cBs3b. OCOOEHHOCTH METANINYECKOM CBS3H.

Tema 5. Tepmoxumusi. OCHOBBI XUMH4YECKOH TEPMOJAMHAMMUKH.

Oueprerudeckue dPdextsl mporeccoB. CHCTEMBI, COCTOSHHS W (YHKIUU COCTOSHUS.
TepMmoaunamMuyeckue mnapaMmerpbl. BHyTpeHHsiss sHeprusi, pabora, TemioBoil 3((eKT XUMHUYECKOM
peaxiuu. 3aKOHbI TEPMOJMHAMUKU. DHTAJIbINA, SHEeprus [ udoca.

3akoH ['ecca m cnencrBus u3 Hero. IlpumeHeHue ux s pacdera SHTANBIUN XUMHYECKUX
peaximii 1 Ga3oBhIX MPEBPALICHHUN.

Tema 6. Xumnuyeckasi KHHeTHKA U paBHoBecue. Karanms.

Ckopoctb xuMmudeckoil peakiuu. Cucrema, ¢a3a, KoMmnoHeHT. CHCTEeMBI TOMOTEHHBIE |
reTeporeHHbple. ['OMOreHHble peakUuu. 3aBUCUMOCTb CKOPOCTH pEaKIMM OT KOHIEHTPALUH
pearupyomux BellecTB. BiusHue naBieHMs Ha CKOPOCTb ra30BbIX peaklMid. 3aKOH AEMCTBHs Macc.
Cranuu, onpenensione CKOpocTh npoiecca. BiusiHue temneparypsl Ha CKOPOCTh PEaKIMK. DHEPrus
aKkTUBanuu. YpaBHeHue Appennyca. TemnepaTypHblii ko uimeHT ckopoct peakiuu Bant-T'odda.

I'eteporennsle peakuuu. 3aBUCUMOCTb CKOPOCTH T€TEPOr€HHBbIE pPEaKLUHUHU. 3aBUCUMOCTh
CKOPOCTH T'€TEpOTre€HHOW peaklMy OT KOHILIEHTpAllMM pearrupyrolux BellecTB. BinsHue MoBEpXHOCTH
pasnena a3 u quddysusi.

Karanus roMoreHHblii ¥ TeTeporeHHbIH. MexaHu3M AeWCTBUS KaTanu3aropoB. MHTHOUTOPHI
Lenusie u poToxumuueckue peakiuu. Peakiyu odpaTumbie 1 HEOOpaTUMBIE.

XUMUYECKOE pPaBHOBECHE B FOMOTE€HHBIX M I'€TEpOreHHBIX peakiusx. KoHcTaHTa paBHOBECHS.
VYcnoBus cmenenus pasaoBecus. [Ipunmun Jle- Hlarenbe.

Tema 7. PacTBOpBI. DJ1eKTPOJIMTHYECKAS TUCCOIHALNS

CoctaB pactBopoB. CrocoObl BbIpaKeHHsI cocTaBa pacTBOpoB. PactBopumocTh. PacTBopsl
HEHACBILICHHBIE, HACBHIIICHHBIE M IE€PEHACHINICHHbIE. BiusHue TemmepaTypel Ha pPacTBOPUMOCTh
TBEP/IOTO BellecTBa U KUIKOCTH. ConbBaTallisl U rUApaTalysl. DHTAIbIUS PaCTBOPEHUS.

DNeKTpoIUTHYECKAs IUCcOonManus. PacTBOpBI 31€KTpOIUTOB. Teopus ruapaTaliiy B poLeccax
3IEKTPOJIUTUYECKON aucconuanuu. CTeneHb 3IEKTPOIUTHUYECKON AUCCOLMALMN U €€ 3aBUCUMOCTb OT
paznmuuHbIX  ¢akTopoB. CuibHBlE W cialOble  3JEKTPoauTH. KOHCTaHTa  BIEKTPOIUTHYECKOM
JTUCCOITMAIIMU CTa0BIX D3JIEKTPONMTOB. 3aKoH pasBeacHus (pazdaBnenus) OctBanbaa. CuibHBIC
anektponutel. Kaxymasics crenenp naucconmanuu. [loHstne 00 axTHBHOCTH; Ko3(dduuumeHt
akTUBHOCTH. KUCIOTBI, OCHOBaHHSI M COJM C TOYKH 3PEHHS JIJIEKTPOIUTHYECKON TEOPUU PACTBOPOB.
AmdoTepHOCTS.



OnektponuTnueckas auccouuanus Boabl. MonHoe mnpousBenenue Bonbl. KoHueHTpanus
MPOTOHOB M HMOHOB THAPOKCHUJIA B HEWUTPaAIbHBIX, KUCIBIX W IIEJTOUYHBIX pacTBOpax. BomopoaHsiii
nokazarenb pH. KucinoTHo-ocHOBHBIE HHAMKATOPBI, pH-MeTphI.

I'mppomu3 coneii. CreneHb M KOHcTaHTa Tujpoiu3a. CryneHuaTslii ruzaponus. BiusHue
TEeMIIepaTypbl U KOHIEHTPALMHU Ha CTeNeHb ruponusa. Msmenenne pH pactBopa npu rugposuse.

Tema 8. OxkucANTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUA

[lonsiTne O peakuusx OKHUCIEHUA-BOCCTaHOBIEHUA. CrTeneHb OKUCHEHUS. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA TMPOCTBIX M CJOXKHBIX BEIIECTB.  BaxHeHne OKHUCIUTETU W
BOoccTaHOBUTENU. COCTaBICHUE YPABHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

Tunel OKHCIUTETbHO-BOCCTAHOBHUTENIBHBIX pPEaKIMi. 3aBUCUMOCTh COCTaBa IPOJYKTOB
OKHCJICHUSI U BOCCTAHOBJIEHUS OT YCJIOBHUI IPOBEICHUS PEAKIINH.

Tema 9. JneKTpOXUMHUYECKHE NPOLECCHI

B3anMoCBsI3p  MeXAy ~— DJIEKTPOXUMUYECKMMH U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIMU
nporeccamu. [albBaHUYECKUM 3JIEMEHT, TajJbBaHUYECKas IMapa. XHUMHYECKHE HCTOYHUKH TOKA.
[ManbBaHMYECKHE 3EMEHTHI U AKKyMYJIATOPBL. ToruuBHbIE 31eMeHThl. Koppo3us MeTasios.

Onektponu3. 3akonsl Papanes. [locnenoBaTenbHOCT, BOCCTAHOBICHHUS! KATUOHOB M OKHCIICHHE
AQHUOHOB IIPU CJIOKHOM COCTaBE€ JJIEKTPOJIUTA. DJIEKTPOIU3 C PAaCTBOPUMBIM aHOAOM. lIpumenenue
anekTposnnza. CTaHAapTHBIA B3IEKTPOAHBIN MOoTeHUMan. BomopomaHslii anexTpos. Psan HanpsbkeHui.
9.[0.C. ranpBannyeckoro snemeHTa. CTaHIapTHbIE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE TOTEHIIUAIIBI U
MPUMEHEHUE HX JUIsl OINPEICIICHUS BO3MOMXHOCTH MPOTEKAHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuid.

Tema 10. O0mue cBoiicTBa MeTa/10B. CIuiaBbl

OTHOcUTENbHAs PacHpOCTPAHEHHOCTh METAUIOB B IMPUPOJE M BaXKHEUIIME BUIBI PYA.
OcCHOBHBIE METO/IbI MOJMYUYECHHSI METAJUIOB U3 PYA: THAPOMETAITYPrUueCKUe, MTUPOMETAIUTYPruuecKue u
anekTpomeTautyprudeckue. OCOOEHHOCTHM CTPOCHHUS U (U3NYECKUX CBOMCTB METAJUIMYECKUX
MaTepuanioB. XHUMHUYECKHE CBOKWCTBA METAJUIOB. B3amMoAencTBUE METAIUIOB C HEMETAJIAMH, BOJOM,
pacTBOpamMu KHUCIOT U LIeJI0Yeld. XMMUYECKHE CBOMCTBA OKCUAOB U FMAPOKCHIOB METAJIOB

5. OoOpa3oBaTte/ibHbIE TEXHOJIOTUH

Meroauka mpenoiaBaHus AUCIUIUIMHBL « XUMUS» U peaqu3aius KOMIETEHTHOCTHOTO MOIX0/1a
B U3JI0)KEHUM U BOCHPHUATUU MaTepHalla MPeayCMaTpUBaeT UCIOJIb30BAHUE CIIEIYIOIIUX aKTUBHBIX U
WHTEPAKTHBHBIX ()OPM TIPOBEICHHUSI TPYIIIOBBIX, MHIUBHIyAJIbHBIX, Ay TUTOPHBIX 3aHATUN B COYCTAHHUH
C BHEAyAUTOpPHOH paboToil C wuenblo (QOPMHUPOBAHUS U Pa3BUTHS MPO(ecCHOHANBHBIX HAaBBIKOB
oOyyJaronmxcsi:

— OJITOTOBKA K NMPAKTHUYECKUM 3aHITHUIM;

— MOJITOTOBKA K BBIMOJTHEHUIO TAOOPATOPHBIX PaboT B TaOOpaTOPHSIX BY3a;

— MPOBEACHUE KOHTPOJIBbHBIX PaboT.

VY ienbHBIN Bec 3aHATHH, MPOBOJAUMBIX B HMHTEPAKTUBHBIX (pOpMax, ONpe/esieH TIaBHOM IebIo
o0pa3oBaTeNbHON NpPOrpaMMbl, OCOOEHHOCTBHIO KOHTHHIEHTa OOYYaloIIHUXCS U  COAEpKaHHEeM
JUCHUIUIMHBL «XHUMHUS» U B LEJIOM 0 TUCHUIUIMHE cocTaBisieT 50% ayAUTOPHBIX 3aHATUN. 3aHATHS
JIEKIIMOHHOTO THIA COCTABIAIOT 25% OT 00beMa ayAUTOPHBIX 3aHATUH.

6. OueHo4HbIe CPeACTBA AJ5 TEKYIIEro KOHTPOJISA YCIeBAeMOCTH, TPOMEKYTOYHOM
aTTecTallli 10 UTOraM OCBOEHHS JUCHUIJIMHBI U Y4eOHO-MeToAnYecKoe odecrnevyeHue
CaMOCTOATEIbHOI PadoTHI CTYIeHTOB
Texymuii KOHTPOJIb YCTIEBAEMOCTH MPOBOJATCS O CIAEAYIOLIUM KPUTEPHUSIM:
- aKTUBHOE y4acTHE B OOCYKJICHUU PE3YIHTATOB JJA0OpAaTOPHOU pabOThI, paboTa y JOCKH;
- 3aIUTa J1ab0OpPaTOPHBIX padoT;
- 3alllMTa Pe3yIbTaTOB BHINOIHEHUS 3a/1aHUN JOMAITHUX KOHTPOJIbHBIX padoT;
- BBITIOJIHEHUE KOHTPOIBHBIX PadoT.
OOpa3upl TOMAIIHUX KOHTPOJBHBIX PabOT, KOHTPOJBHBIX PabOT ISl TEKYIIero KOHTPOJIS,
BOIPOCOB JIJISl TIOJTOTOBKH K K3aMEHY, SK3aMEHAIIMOHHOTO Ouiera, mpuBeneHs! B [Ipunoxennn 3.
6.1. ®oH OLIEHOYHBIX CPEACTB /JIsl MPOBEACHUS MPOMEKYTOUYHOM aTTecTAlUN 00y4aloIIMXCs
Mo JUCIHUIIHHE (MOIYJII0)



6.1.1. TlepeueHb KOMIIETCHIMI C YKa3aHHEM 53TaloB HX (OPMUPOBAHHUS B IPOIECCE OCBOCHHS
00pa3oBaTeNbHON POTPAMMBI.
B pesynbrare ocBOeHUs AUCUUIUIMHBL DOPMUPYIOTCA CAEAYIONINE KOMIIETEHIUH:

3a1a4

alapar,

METO/IBI

aHajau3a M MOJEIUPOBAHMA,
9KCHEPUMEHTAIBHOTO HCCIICAOBAHUS NPU PEIICHUH NPOoPeCcCHOHATBHBIX

Kon B  pe3yabrare  ocBoeHMs ~ 00pa3oBaTelbHOM  NPOrpaMMBbl
KOMIIeTeHIIUM | 00y4Yarouuiics 10JKeH 00J1a1aTh
OIIK-2 CriocoOHOCTh MPUMEHATh COOTBETCTBYIOIINH (PM3NKO-MAaTeMaTHYECKHMA

TEOPECTUUECKOTO U

B mponecce ocBoeHust o0pazoBaTeIbHOM MPOrpaMMbl JJaHHbIE KOMIIETEHLIMH, B TOM YHCIE HUX
OTJIe/IbHbIE KOMIIOHEHTBI, (POPMHUPYIOTCS MO3TAIHO B XOJE€ OCBOEHHUS OO0YYarOIIMMMCS JUCUUIUIMH
(Momyneit), IpakTUK B COOTBETCTBMM C YYEOHBIM IIJIJAHOM M KaJeHAApHBIM TIpadukoM ydyeOHOro

nporuecca.

6.1.2. Onucanue moka3arteselli 1 KpUTepHeB OLEHMBAHUS KOMIeTeHIHI, (POpMHPYyeMBbIX 110
HUTOraM OCBOCHHS JMCHUILIMHBI (MOAYJIfA), ONMCAHME KA/ OLlCHUBAHUSA

[lokazarenem oLEHUMBaHUS KOMIETEHIMH Ha pa3IMYHBIX 3Tanax uX (OpMHpOBaHUS SBISETCS
JOCTH)KEHHE 00yUYaIOUIMMUCS TJIAHUPYEMBIX Pe3yJIbTaTOB 00YYeHHs IO AUCHUILUIMHE (MOJYJIIO).

OIIK-2 - cnoco0HOCTH NMPHMEHATH COOTBETCTBYHIIMI (PU3MKO-MaTeMaTHYeCKHH anmapart, MeToAbl
aHaJIM3a U MOJEJHMPOBAHHS, TEOPETHYECKOIr0 M IKCIEPHMMEHTAIbHOIO HCC/IeJOBAHHMS NPH PpelleHHuH
npogdeccuoHaIBLHBIX 32124

KpuTtepuu ouenuBanus

IToxka3arenn

2 3 4 5
3HATh: Obyuaromuiics OOyuaromuiics Oobyuarommuiics OOyuarommuiics
*OCHOBHBIE JIEMOHCTPUPYET TIOJIHOE | IEMOHCTPUPYET  HEMOJIHOE | JEMOHCTPUPYET JIEMOHCTPH-PYET
3aKOHBI XUMHU; | OTCYTCTBHE WIN | COOTBETCTBUE  CJEIYIONIMX | YACTUYHOE COOTBETCTBHUE | MOJHOE
*KJIacChl HEIOCTAaTOUYHOE 3HAHWH: OCHOBHBIC 3aKOHBI | CIEAYIOIIUX 3HAHWH: | COOTBETCTBHE
HEOPraHMYEeCKU | COOTBETCTBHUE XUMHU; KJIaCChl | OCHOBHBIC 3aKOHBI XUMHH; | CIICTYIOLINX
X COCJIMHEHUI; | CIEYIONIMX  3HAHWH: | HEOPraHUYECKUX KJIacChl HEOPraHWYECKUX | 3HAHUU:
*OCHOBBI OCHOBHBIC 3aKOHBI | COCTUHEHUI OCHOBEHI | COCTUHEHUI OCHOBHI | OCHOBHEIE
CTpOCHHUS XHMUH; KJIacChl | CTPOGHHSI aTOMOB M MOJIEKYJ | CTPOGHHSI ~ aTOMOB M | 3aKOHBl XHMHHU;
aTOMOB U | HEOPTaHUYECKUX BUJIBI u MEXaHHU3MBI | MOJIEKYJ BHJIB M | KJIACcChl
MOJIEKYT; COCJIMHEHUH  OCHOBHI | 00pa3oBaHMs  XMMHYECKOW | MEXaHM3MbI OOpa30BaHMUs | HEOPTaHUUECKUX
*BHJIBI U | CTPOGHHS aTOMOB H | CBSI3U B COCAMHEHHAX | XUMHYECKOH  CBSI3M B | COCAMHEHHMH
MEXaHU3MBbI MOJIEKYJd ~ BHJIBl ¥ | Pa3iMYHBIX THIIOB OCHOBBI | COCIMHEHHSX PAa3JIHYHbBIX | OCHOBBI
o0pazoBaHus MEXaHU3MBbI XUMUYECKOU THUTIOB OCHOBEBI | CTPOCHUS
XMMHYECKON o0pazoBaHus TEPMOJMHAMUKN ¥ KHHETHKH | XUMHUYECKOU aTOMOB u
CBSI3U B | XUMHYECKOH CBSI3M B | METOJBI OIMCaHUS | TEPMOANHAMUKH U | MOJIEKYJ BUABI U
COCJIMHEHUSX COCJIMHEHHUSIX XMMHYECKOTO pPaBHOBECHS B | KHHETUKH METOJIbI | MEXaHH3MBI
Pa3INIHBIX Pa3INIHBIX TUIIOB | pacTBOpax  JJIEKTPOJUTOB, | OMHCAHUA  XMMHYECKOTo | 00pa3oBaHMUs
THUIIOB; OCHOBBI  XMMMYECKOH | THIpONIN3a COJIel | paBHOBECHsI B PACTBOPAX | XMMUYECKOH
*OCHOBBI TEPMOIUHAMUKHU U | OKUCIIUTEJIBHO- 3JIEKTPOJIUTOB, THIPOJIN3A | CBSI3H B
XMMHUYECKOU KUHETUKU METO/IbI | BOCCTAHOBHUTEJIBHBIC cojei OKHCJIMTENILHO- | COCTUHEHUSX
TEPMOJIUHAMUK | OTIHCAHHS peakuuu METOABI | BOCCTAHOBUTEIIbHBIE Pas3INIHBIX
U ¥ KUHETHKH; | XMMHUYECKOTO Ka4eCTBEHHOTO U | peakuuu METOABI | THIIOB  OCHOBBI
. METOAbI | paBHOBECHS B | KOJIMYECTBEHHOTO  aHAIN3a, | KAUE€CTBEHHOTO U | XUMHYECKOH
OITMCaHUS pacTBopax BKJIIOYasi METOABI OYMCTKU M | KOJMYECTBEHHOTO TEPMOTUTHAMUKHU
XUMHYECKOTO ANIEKTPOJIUTOB, pasneneHus BEILECTB. | aHAJIN3A, BKJIIOYAs | U KUHETUKH
paBHOBECHS B | TUAPOJIN3A coneii | JlomyckaloTcs 3HAQUUTENBHBIC | METOJBI ~ OYHCTKH U | METOJBI
pacTBopax OKHCJIUTENILHO- omuoKwy, NPOSIBIISICTCS | Pa3[elieHHs] BEUIECTB, HO | OMHCaHUs




AIIEKTPOJIUTOB, | BOCCTAHOBUTEJbHEIC HEIOCTATOYHOCTh 3HAHMH, 1O | JIOIYCKAIOTCS XHUMHYECKOTO
THAPONIN3a peaxkuuu METOABI | PsILy noKasaresieil, | He3HauYUTeIbHbIC paBHOBecHsS B
couteif; Ka4eCTBEHHOT'O u | o0yJaromuiics WCIBITHIBACT | OLIMOKH, HETOYHOCTH, | pacTBOpax
*OKHCIIUTENFHO | KOJIMYECTBEHHOTO 3HAYUTENBHBIC 3aTPyIHEHUS | 3aTPYIHEHHS IpH | BIEKTPOJIUTOB,
- aHamm3a, BKITIOYasl | TIpU OTIEPUPOBAHHH | AHATUTHYECKUX THIPOITN3a
BOCCTAaHOBHUTEN | METOABI OYUCTKH U | 3HAHUSIMH NPH MX TEpeHOce | Omepauusx. conei
BHBIC PEAKINH; | pa3/eJICHNs BELIECTB. Ha HOBBIE CUTYallUH. OKHCIIUTEIBHO-
*METO/IBI BOCCTaHOBHTEIb
Ka4yeCTBEHHOTO HBIE  peaKknuu
u METO/IbI
KOJIMYECTBEHHO Ka4eCTBEHHOTO
ro aHanm3a, "
BKJIIOYAst KOJIMYECTBEHHOT
METO/IbI 0 aHanmsa,
OYHCTKH u BKITIOYast
paszaeneHus METO/IBI
BEILIECTB. OYHCTKH u
pasneneHus
BEIIECTB,
CBOOOJHO
oIepupyeT
puoOpe-
TEHHBIMH
3HAHUSIMH.
yMeTh: Obyuatomuiics He Oobyuarommuiics Obyuatomuiics OOyuarommuiics
*OTpeeNiITh ymeeT WITH B | IEMOHCTPHPYET  HEIMOJHOE | IEMOHCTPUPYET JIEMOHCTPH-PYET
MPUHAUIEKHOC | HEJTOCTATOYHOM COOTBETCTBHE  CIICAYIOIIUX | YACTHYHOE COOTBETCTBHE | TIOJHOE
Th BEIIECTB K | CTENICHU yMeeT | yMEeHUH: OIIPENENSTh | CIEAYIOMNX YMEHUI1: | COOTBETCTBHE
OCHOBHBIM OIIpEeneNsITh NPUHAUIEKHOCTh BEILECTB K | ONMpenensiTh CIIEAYIOINX
KJlaccam MPUHAUIEKHOCTD OCHOBHBIM KJlaccam | MPUHAIJICKHOCTh BEIECTB | YMEHUIL:
HEOPraHWYECKH | BEHIECTB K OCHOBHBIM | HEOPIaHUYECKUX K OCHOBHBIM  KJIaccaM | ONpPEelsiTh
X COEIWHEHHUH, | KilaccaMm COCAMHEHHH, HEOPraHUYEeCKUX NPUHAJIEKHOCT
JHEPreTHYECKN | HEOPTraHUYECKHX JHEPreTHYECKHE COCTMHEHHH, b BEHOIECTB K
e COC/IMHCHHUH, XapaKTePUCTUKU U | DHEpreTHYECKUE OCHOBHBIM
XapaKTePUCTUK | SYHEPreTHUECKHUE TeOMETPHIO MOJIEKYJI, | XapaKTePUCTHKH U | KJ1accaMm
U ¥ TEOMETPHIO | XapaKTEPUCTUKU U | TepMOJNHAMHYECKUE T€OMETPHIO MOJIEKYJ, | HEOPTaHUYECKHX
MOJIEKYIL, TCOMETPHIO  MOJIEKYJI, | XapaKTECPUCTHKH TEPMOJTTHAMUYECKUE COCJIMHEHUH,
TEPMOJIMHAMUY | TEPMOJNHAMUYECKUE XUMHYECKUX peakuui, | XapakTeprUCTUKU SHEPreTHYECKHe
eCKHe XapaKTePUCTUKU BEJINYHMHBI pH U | XUMHYECKHX peakumi, | XapaKTepUCTUKU
XapaKTePUCTHK | XUMUYECKHX PEaKLHH, | XapaKTepUCTUKH BEJINYUHEI pH M| U  TCOMETPHIO
W XUMHYECKHX | BeMMYMHBI ~ pH ¥ | AMccouuanuu 3JeKTPOJIMTOB; | XapaKTEPHCTHKH MOJIEKYIL,
peakuui, XapaKTePUCTUKU MOJIb30BATHCS JMCCOLAIAN TEpMOJIMHAMUYE
BenmunHbl  pH | mucconmanuu HEePHOINYECKOH  TaOJUIEH | JICKTPOIINTOB,; CKHe
17§ AJIEKTPOJIUTOB; XUMHYECKUX JJIEMEHTOB, | TIOJB30BATHCS XapaKTePUCTUKU
XapaKTePUCTHK | MOJIB30BATHCS MaTeMaTHYECKHM MEPUOJMUECKON TaOIUIeH | XUMUYECKUX
U IUCCOLMALUY | IEPUOJUUECKON BBIpKCHHEM 3aKOHA | XMMHUYECKUX JJIEMEHTOB, | PEAKIHH,
AJIEKTPOJIUTOB; | TAOJHIEH XUMUYECKUX | JCUCTBYIONIMX Macc | MaTeMaTHYECKHM BennauHbl pH 1
*TIOJIE30BAThCSl | DIIEMEHTOB, paccraBiATh K03()(UIMEHTH! | BRIpaKEHUEM 3aKOHA | XapaKTEPUCTHKH
NEPUOJUYECKO | MaTeMaTHYECKUM B OKHCIIUTENBHO- | IEHCTBYIOIIUX Macc | AUCCOLUALUU
i TaOIuIed | BEIpAKCHHEM  3aKOHA | BOCCTAaHOBHTEIBHBIX paccTaBIIATh ANIEKTPOJIUTOB;
XUMHYECKUX IEHCTBYIOIIMX ~ MAacc | peaKIusIx MeToJaMH | KO3 UINESHTHI B | TTOJIB30BATHCS
3IIEMEHTOB, paccTaBIsATh JNEKTPOHHOTO  OajaHca W | OKUCIHUTEIBHO- MEPUOITYECKON
MaTreMaTH4ecK | KO PUIIHEHTHI B | MOJypeaKknui,  MPOBOAUTH | BOCCTAHOBHUTEIBHBIX Tabnuiein
UM OKHCITUTEIHHO- pacdeTsl KOHIICHTPAINH | peaKIusix METOJaMH | XUMHYECKHX
BBIpOKECHHEM BOCCTaHOBUTEJIBHBIX pacTBOpoB Pa3MYHBIX | 3JEKTPOHHOTO OaaHca W | DJIEMEHTOB,
3aKOHa peakuusx — MeTojamH | coequHeHui. JlomyckaioTcs | Mojypeakuuii, MpOBOIUTH | MaTEeMaTHYECKH
IEHCTBYIOMMX | JEKTPOHHOTO OayaHca | 3HAUYUTEIbHBIC OImMOKH, | pacyeTsl  KOHIEHTPALWH | M BEIpaKCHUEM
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Macc u MONTypeaKIuil, | MposBIAeTCS pacTBOpPOB pa3IUYHBIX | 3aKOHA
*pacCcTaBIATh MPOBOJUTh  PAcCYeThl | HEJOCTATOYHOCTh  YMCHHI, | COCTUHCHHU. YMeHus | IeHCTBYIONUX
KO3()GUIMEHT | KOHIIEHTpauui Mo  psAgy  TOKasareled, | OCBOSHBI, HO JOMYCKAITCA | Macc
Bl B | paCTBOPOB pAa3NUYHBIX | OOYJAOIIUIICS WCHBITHIBACT | HE3HAUUTEIbHBIE OIMNOKH, | PACCTaBISATh
OKHCIUTENBHO- | COeAMHEHUH. 3HAYUTEIbHBIC 3aTPYJAHEHUS | HETOYHOCTH, 3aTPYIHCHHS | KO3 (HUIIUCHTHI
BOCCTaHOBHUTEI npu OTEPUPOBAHUH | TTPH aHAIMTUYCCKUX | B
BHBIX PEaKIHSIX YMEHHSIMH TIPH WX TEPEHOCe | OTeparmsix, MIEPEHOCE | OKUCIHUTEIHHO-
METOIaMH Ha HOBBIC CUTYAIUH. YMEHHI Ha HOBBIE, | BOCCTAHOBUTEIIb
AJIEKTPOHHOTO HECTAHJIAPTHBIC CUTYAIUH. | HBIX  PEAKIHAX
OanmaHca u METOJJaMH
MOJypeaKIui, 3JIEKTPOHHOTO
MIPOBOJIUTH bamanca u
pacdeTsl MOJTypeaKiui,
KOHIIEHTpaIHi MPOBOJIUTH
pacTBopoB pacueThl
pa3IMYHBIX KOHIICHTpaIHii
COCTMHECHU. pacTBOpoB
pasIMYHBIX
COEIMHEHHUI.
CB0001HO
OTIepUpyeT
MPHOOPETEHHBIM
U YMEHUIMH,
MPUMEHSET WX B
CUTYaIUsIX
MOBBILIEHHON
CJIO)KHOCTH.
BJIAJeTh: Ob6yuatrommiics He | OOyuaromuiics Biajeer | OOyuaromuiicas uvactuyHo | OOyyarommiics
*TCOPETUYCCKH | BJIAJCCT WIH B | TCOPETHYECKUMH OCHOBaMH | BIAJICET TCOPETUYCCKUMH | B MIOJTHOM
MM OCHOBAaMH | HEJIOCTATOYHOM XUMHYECKOH HAYKH; | OCHOBaMH XUMUYECKON | 00beMe BIagceT
XUMHYECKOM CTEIeHU BJIAJICET | HABBIKAMU BBITOJIHCHUS | HAYKH; HABBIKAMH | TEOPETHUCCKUM
HayKH; TEOPETHICCKUMU OCHOBHBIX XMMHYECKUX | BBIIIOJHECHUS  OCHOBHBIX | H OCHOBaMH
*HaBBIKAMU OCHOBaMH XMMHUYECKOHW | JTAOOpATOPHBIX  OMNepaluil; | XHMUYECKHX XUMHYECKOH
BBIITOJIHEHHUS HayKU; HaBBIKAMM | MpaBUJIAMU Oe3omacHO | Ja0OpATOPHBIX OMNEpaIuii; | HAyKu;
OCHOBHBIX BBITIOJTHCHUS paboTel B XUMHYECKOW | IpaBwiaMu  O€30MacHOM | HaBbIKAMU
XUMHYECKUX OCHOBHBIX XHMUYECKHX | JIAOOpPATOPHH. paboTel B  XMMHYECKOH | BBIIOJIHEHUS
JTa0OpaTOPHBIX | JTAOOPATOPHBIX OOyuJaromuiicss HCIBITHIBACT | JIAOOPATOPHUH, HO | OCHOBHBIX
oTieparuii; olepaluii; MpPaBUIAMHU | 3HAYUTEIbHBIC 3aTPYJHEHUS | JOMYCKAIOTCS XUMHYECKUX
*TIpaBUIIAMHU Oe3omacHOl paboOThl B | P MPUMEHEHUM HABBIKOB B | HE3HAUMTEIIbHBIC OLIMOKH, | 1a00paTOPHBIX
Oe3omacHon XUMHYECKOM HOBBIX CHUTYaIlUAX. HETOYHOCTH, 3aTPyIHEHHS | ONepalui;
paboThI B | nmaboparopuu. npu AHAJIMTUYCCKUX | TIPABUIIAMU
XUMHYECKOM orepanusx, nepeHoce | 6e30MacHoi
nabopaTopuu. YMEHHI Ha HOBBIE, | paOOTHI B
HECTaHIAPTHBIC CUTYAIUH. | XUMUYECKON
nmabopaTopuu,
CBOOOJHO
MIPUMEHSET
MOJTyYCHHBIE
HABBIKH B
CUTYaIUsIX
MOBBILICHHON
CJI0KHOCTH.
6.2. Ilxajabl OLlEeHUBAHUSA Pe3Y/JIbTATOB NPOMEKYTOUHOM aTTECTALMU U UX ONUCAHME:

®opma MPOMeKYTOYHOI aTTeCTAIIMHU: IK3aMeH




[IpomexyTounas artectanus oOydaromIUXCS B (QopMmMe 3K3aMeHa MPOBOJIUTCS IO pe3ybTaTam
BBITIOTHEHUSI BCEX BHUIOB Y4ueOHOW pabOThl, MPEAYCMOTPEHHBIX YyYE€OHBIM IUIAHOM TIO JTaHHOW
TUCHUIUTMHE (MOJIYJI0), MPHU 3TOM YUUTBIBAIOTCS PE3YJbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B
TeueHne cemectpa. OIlEHKAa CTEMEHU OCTIDKEHHUS OOYYaloNIMMUCS IUIAHUPYEMBIX pPe3yJIbTaTOB
00y4eHus Mo AUCUUIUIMHE (MOIYIII0) MPOBOIUTCS MPENOoIaBaTeIeM, BEIyILIUM 3aHATHS 110 AUCLHUTUINHE
(Monmynr0) METOAOM 3KCIEpTHOM oleHKU. [1lo WToram mpoMeKyTOUHOM aTTecTallMy MO JUCLUUILINHE
(MOynmi0)  BBICTABISIETCS.  OLEHKA  «OTJIMYHO»,  «XOPOLIO»,  «YJAOBJICTBOPUTEIBHO»  WIH
«HEYAOBJIETBOPUTEIBLHO.

K npomexxyTouHOI aTTecTaliy A0MyCKatOTCs TOJIBKO CTYICHTHI, BHITOJHUBIINE BCE BUIBI YUEOHOM
paboThl, TpEayCMOTpEeHHbIE pabodeld mporpaMMoil MO AUCHHMIUIUHE «XuMUsS»  (TPOILIU
MIPOMEXYTOYHBIN KOHTPOJIb, BHIIOJHUIN U 3aIlUTHINA Ja00paTopHble paObOThl, BBIMOIHIIN JOMAIIHUE
KOHTPOJIbHBIE paOOTHI.)

Ikana oneHUBaHUA Onucanne

BreimonHensl Bce BuAbl Y4eOHON pabOThI, MpPerLyCMOTPEHHbIE
y4eOHbIM Tu1aHOM. CTYZEHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHM, HaBBIKOB TPUBEACHHBIM B TaOJHMIAX MOKa3aTelsaM,
onepupyeT NpUOOPETEHHBIMH 3HAHUSAMH, YMEHHMSIMHU, HaBBIKAMHU,
IPUMEHSET UX B CUTyalMsIX MOBBILIEHHON ClI0KHOCTH. [Ipu 3Tom
MOTYT OBITh JIONMYILEHbl HE3HAYUTEIbHbIC OLIMOKH, HETOYHOCTH,
3aTpyIHEHUS MPU aHAIUTUYECKUX OIEepalusX, NepeHoce 3HaHUN U
YMEHHI Ha HOBBIE, HECTAHAPTHBIE CUTYALIUH.

OTiIN4HO

BrimonHensl Bce BUIBI yueOHOW pabOTHI, MPETyCMOTPEHHBIC
y4eOHBIM Tu1aHOM. CTYyIEeHT AEeMOHCTPUPYET COOTBETCTBHE 3HAHMIA,
YMEHUW, HaBBIKOB NPHUBEJACHHBIM B TaOJHUI[aX MOKa3aTelsM, HO
JIOTYCKAeTCsl He3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTpyIHEHUS
NpU AHAJIMTUYECKUX OIepalusX, MEpPeHoce yMEHUN Ha HOBEHIE,
HeCTaHIapTHble  curyanuu.  Onepupyer  NpuOOpPETECHHBIMU
3HAHUSIMU, YMEHHUSIMHU, HaBbIKAMU, MPUMEHSET HX, JOMyCKas IMpHU
9TOM HE3HAYUTENIbHBIE OIIHOKH.

Xopomo

Beimonnensl Bce Buibl yueOHON paboOThI, MPeayCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTYIEHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHUH,
Y 10BIETBOPUTEIBHO YMEHHUH, HaBBIKOB IPHUBEIEHHBIM B TaOIMLAX IOKa3aTeNsM, MpHU
TOM  JIONyCKAaeT 3HAYUTENIbHBIE  OMIMOKH, JEMOHCTPUPYET
HEJ0CTAaTOYHOCTD BJIAJICHUS HABBIKAMU 10 PsIy MOKa3aTelen.

He BbmomHeH oauH wuiau Oonee BUAOB y4eOHOW pabOTHI,
MPEeyCMOTPEHHBIX y4eOHBIM TuIaHOM. CTyJEeHT JIEeMOHCTPUPYET
HETIOJTHOE COOTBETCTBHME 3HAHWH, YMEHHI, HaBBIKOB MPHUBEICHHBIM
B TaOIUIAX IOKAa3aTelsiM, JOMYCKAIOTCS 3HAYUTENHHBIC OIIMOKH,
MPOSBISACTCS OTCYTCTBHE 3HAHWW, YMEHMH, HABBIKOB I10 PSay
MOKA3aTeNIel, CTYJEHT WCHBITHIBACT 3HAYUTEIbHBIC 3aTPYTHCHUS
IPH ONEPUPOBAHHMM 3HAHUSAMH W YMEHHUSIMH INPH UX IMEpPEHOCe Ha
HOBBIC CUTYaIHH.

HeynosnerBopurensHo

DoH/IbI OLIEHOYHBIX CPeACTB npeacTaB/ieHbl B [Ipuinoxenun 3 k padoyeil nporpamme.

7. YueOHO-MeToAuYecKoe 1 MH(OpMAIlHOHHOE o0ecneuyeHne
Ocnoenas numepamypa.
1. Xumusi: yueOHUK W TIPAKTUKYM JUIsl TpukiagHoro OakanmaBpuarta / T.B. MapteiHoBa, W.B.
AptamonoBa, E.b. 'onynos — M.: M3narensctBo FOpaiit, 2015. — 394c.



Jlononnumenvhas tumepamypa:

1. 'muaka H.JI. O6mas xumus. M. FOpaiit, 2012. — 898c.

2. 3amaun u ynpaxHeHus mo oomieit xumuu / H.JI. I'muaka — M.: uzgatensctBo «KHOPYCy,
2012. —240c.

3. MapreinoBa, T.B. 3aganus ais camocTosTensHOM paboThl: yueOHoe mocodue [IIeKTPOHHBIN
pecypc]/ T.B. MapteHoBa; mon pexa. astopa.- M.: MITY «MAMW», 2011. — 117c. —
URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

IIpoepammmnoe obecneyenue u uHmepHem-pecypcol.

- http://chemistry-chemists.com/chemister/chemie.htm - kHUTH IO BCeM pa3zeiaMm XUMUH,

- http://www.alleng.ru/edu/chem9.htm - y4eOHbIN MaTepuan ISl CTYACHTOB IO XHMHH

Ilpoepammmuoe obecneyenue u uHmepHem-pecypcol.
- http://chemistry-chemists.com/chemister/chemie.htm - kHUTH IO BCeM pa3zeiaMm XUMHUH,
- http://www.alleng.ru/edu/chem9.htm - y4eOHBIN MaTepuan IIsi CTYACHTOB IO XHMHH

8. MarepnanbHo-TeXHHYeCKOe o0ecrieyeHue I CHMIIIMHbI
Jisa npoBeaeHust 1abOpaTOPHOTO MPAKTHKyMa Ha COBPEMEHHOM YpPOBHE MHPU BBINOJIHEHUU
71a060paTOPHBIX PabOT MPETYCMOTPEHO UCIOIB30BAHUE CIICTYIOIIEr0 000PYA0BAHNUS:
1. POTO3JIEKTPUUYECKUI KATTOPUMETP.
AKBaJIUCTUIUISATOP.
AHaJIUTHYECKHE BECHI.
TexHU4YeCcKne BECHI.
DeKTpUYECKUN MOTYTPOBOIHUKOBBIN BBITPSIMUTEIb.
MumuaMnepmMeTpsl.
CymunbHbINA mKad.
@TOPOIUIACTOBBIE KAIOPUMETPHI.
9. TepmomeTpsl.
10. DnexTponusepsl.
11. pH-MeTp-uOHOMETpHI.
12. Cnekrpooromerp CD-56.
13. UK-®ypbe CIeKTpOMETP C IPECCOM PYUHBIM T'HIPABIMYECKUM.
14. ®oromerp KDK-3-01 porosnexTpuieckuil.
15. YcTanoBka ¢ BpamaromuMest THCKOBBIM dj1ekTpoaoM (BDJI-06).
16. ITorpyxnoii TepmoctaT-tiupkynarop LOIP LT-208 wu TepmocTar HUPKYJISIUOHHBIN
BT3-2.
17. ABromaruueckuii Tutrparop TitroLine Alpha.
18. ITorenmmoctat Mmapku [PC PRO-M.
19. HoytOyk ¢ ycranoBinenHsiMu cpenctBamu MS Office PowerPoint.
20. MynbTUMETUUHBIA POEKTOP C MIEPEHOCHBIM SKPAHOM.
21. Cnexrpometp aromHO-a0copOunonubiii «kKBAHT-2A»
22. I'azoBsrit xpomatorpad Shimadzu GC-14B.
23. BoITsDKHBIE TIKA(BI.
9. MeToauyecKue peKOMeHAAlNHU AJIsl CAMOCTOSITeIbHON PadoThl CTY/IeHTOB
YcnemHoe u3yueHne Kypca TpeOyeT mocemeHus JIeKInid, akTHBHOW paboThl Ha 1a00paTOpHBIX
paboTax, BBIMIOJIHEHUS BCEX Y4E€OHBIX 3aJaHU MpernojaBaTelisi, O3HAKOMJIEHHMS C OCHOBHOM U
JIOTIOTHUTEIHHON JTUTEpaTypoil. Bo Bpems JNEKIMU CTYyACHT MOJKEH BECTH KpaTKWil KOHCHEKT. Jloma
CaMOCTOSITENIbHO paboTasi ¢ KOHCHEKTOM, CTYJAEHTY HEOOXOAMMO IOMETUTh MaTepHalbl, KOTOpHIE
BBI3BIBAIOT 3aTpyIHEHUs Ui moHuManus. [lpu 3ToM oOydaromumiics TONMKEH HAWTH OTBETHI Ha
BONIPOCHI, UCMOJB3Ysl peKoMeHAyeMylo nuTeparypy. Eciau emy camomy He ynaetcst pazoOpaTbcsl B
MaTepuale, He00X0IUuMO CPOPMYIUPOBATH BOIPOCH U OOPATUTHCS 3a IOMOIIBIO K MPENOIaBaTelo Ha
KOHCYJIbTAallMM WK Onvxaiimed jexiuu. OOydaronieMycst HE0OXOAUMO PETYJSPHO OTBOJUTH BPEMsI
JUISE TIOBTOPEHMSI TPONIACHHOTO MaTepualia, MpOBEepsis CBOM 3HAHUSA, YMEHUS M HaBBIKH II0
KOHTPOJIbHBIM BOTIPOCAM.

e A e
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JlaGopaTopHble pabOTHI COCTABISAIOT BAXXHEHIIYIO 4YacTh NPO(PECCHOHATBHON IMOATOTOBKH
ctyneHToB. OHHM HampaBJIeHBl HAa SKCIIEPUMEHTAILHOE MOJTBEPKICHUE TCOPETUUCCKHUX TMOJIOKCHUN H
(dhopmupoBanre yueOHBIX U MPO(HEeCCHOHATBHBIX MTPAKTUYECKUX YMEHUH.

CTyIeHT caMOCTOSTENBHO, MOJIb3YSICh METOINIECKUMU PEKOMEHIAMSIME, OPOPMITSIET:

- 3arj1aBue, B KOTOPOM YKa3bIBaeTcs Ha3BaHHE JaO0paTOpHOI paboThI U ee MOPSAKOBBIH HOMED;

- IeTb paboTHI;

- 000py1I0BaHHE U PEAKTHUBBI;

- coziepKaHue paboThI;

- IOPsIIOK (TIOCJIe10BATENbHOCTh) BHIIOJHEHUS pabOThI;

- MpaBWJIa TEXHUKHU O0€30MAaCHOCTH U OXPAHBI TPY/ia IO JaHHOU paboTe (10 HeOOXOIUMOCTH);

- o0mue mpaBmiIa K opopMIIeHUIO Ja00paTOPHOHN pabOTHI.

Kaxxnplii cTyIeHT MOJKEH caM TUIAHUPOBATH CBOIO CAMOCTOSTEbHYIO pa00Ty, HCXOISI U3 CBOMX
BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYJIUPYET BHIOJHEHUE PabOThI, co3/aeT 0oJiee CIIOKOMHYIO
00CTaHOBKY, YTO B UTOT€ IMOJOXKHUTEIHLHO CKa3bIBACTCS HA YCBOCHUU MaTepHaa.

Baxxno monHee yuyecTh 00CTOSITENHCTBA CBOEH PalOTHI, YSICHUTH, YTO SIBISETCSA TJIaBHBIM Ha
JAHHOM JTare, KaKyl TOCIeA0BaTeIbHOCTh PabOThI BBIOPATh, YTOOBI BBHIMOJIHHUTH €€ JIy4Ille H C
HaMMEHBIIMMHU 3aTpaTaMH BPEMEHU U SHEPTHUU.

Jis  TUTOHOTBOPHOM pabOThl HEMATOBAXKHOE 3HAYEHUE HMEET OOCTaHOBKA, OpraHU3allus
pabouero mecta. Hy>kHO 100UTBCs, 4TOOBI MECTO pabOTHI IO BO3MOKHOCTH OBLJIO TIOCTOSIHHBIM. PaboTa
Ha TIPUBBIYHOM MeECT€ JellaeT €€ Oojee IIOMOTBOPHOW. [IpOAYKTHBHOCTH padOThI 3aBUCHUT OT
MIPaBWJIBHOTO YepeioBaHus TpyJa U oTnabixa. [loaToMy Kak[ple yac WM ABa CIeAyeT JenaTh NepephiB
Ha 10-15 MunyT.

[Ipu camocTosTeNbHOM MPOPabOTKE JOMAIIHUX 33/1aHUN M HAMCAHUS WHANBUAYAIbHBIX PadOT
CTYJCHTaM PEKOMEHIYETCS TMOIb30BAThCS OUOIMOTEUHBIM (OHIOM JHUTEpaTyphl (yUYeOHHKAMHU W
NEePUOANYECKUMH  U3JaHUSAMH), a Takke METOJMYECKUMHU YKa3aHUSAMH TI0  BBINOJHEHHUIO
CaMOCTOSITEIIbHBIX PaboT.

10. MeToguuyeckue peKOMeHIAMM [IJIsl PenoxaBaTeist

OcHOBHBIM TpeOOBaHHMEM K TPEIOJIABAHUIO TUCIUTUIMHEI SIBJISICTCS TBOPUYECKUU, TPOOIEMHO-
JTUAJIOTOBBIM MHTEPAKTUBHBIA TOJXO/], MO3BOJISIIONIMIA MOBBICUTh MHTEPEC CTYACHTOB K COJIEPIKAHUIO
y4eOHOro MaTepuara.

OcHoBHast ¢opMa M3y4YEHHUS W 3aKpeIUICHUS 3HAHUN MO STOW JUCUUIUIMHE — JIGKIIMOHHAS U
npakTudeckas. [IpernomgaBarens MOMKEH MOCIEA0BATEIFHO BBIYUTATh CTYIACHTAM PSJl JIEKIUW, B X0
KOTOPBIX CIEAYeT COCPEIOTOYHTh BHUMaHHE Ha KJIIOYEBBIX MOMEHTaX KOHKPETHOTO T€OPETUYECKOTO
MaTepuana, a TaKXe OPraHu30BaTh IMPOBEJCHHE Ta0OPATOPHBIX 3aHATHH TAKUM O0pa3oM, YTOOBI
AaKTUBU3MPOBATh MBIIUICHHE CTYACHTOB, CTHUMYJIHUPOBAaThH CAaMOCTOSITEIBHOE U3BICYCHHE HMHU
HE00X0IUMOM MHPOPMAIIUU U3 PA3IMYHBIX UCTOYHUKOB, CPABHUTEIBHBIN aHAIN3 METOJIOB PEIICHUH,
COTIOCTABJICHHUE TOJYUYEHHBIX PE3yNbTaTOB, (HOPMYIHPOBKY U apryMEHTAIMI0 COOCTBEHHBIX B3TJISOB
Ha MHOTHE CIIOPHbIE IPOOJIEMBI.

OcHOBY y4eOHBIX 3aHATHA MO JUCIUIUIMHE COCTaBIAIOT JieKIMHU. B mporecce oOyueHus
CTYJICHTOB HCIIOJB3YIOTCS Pa3IMYHbIE BHJBI yY4EOHBIX 3aHITHHA (QyJUTOPHBIX W BHEAYJTUTOPHBIX):
JICKIIUU, CEMUHApCKUe 3aHSTHUs, KOHCYyJbTalMM W T.J. Ha mepBoM 3aHATHM 1O JaHHOW y4eOHOM
JTUCIUIUTNHE HEOOXOAMMO 03HAKOMHUTH CTYJCHTOB C TIOPSAKOM €€ M3YYCHHS, PACKPBITH MECTO U POJIb
JTUCIMIUTMHBI B CHCTEME HayK, €¢ MPaKTHYeCKOe 3HAa4YeHHE, JOBECTH JO CTYJCHTOB TPEOOBAHHS
Kadenpsl, OTBETUTh Ha BOMIPOCHI.

[Ipu MOATOTOBKE K JICKIIHOHHBIM 3aHATHAM 10 Kypcy «XHMHsS» HEOOXOIMMO MPOIYyMaTh IUIaH
WX TIPOBENEHUS, COJIep)KaHHWE BCTYMUTEIBbHON, OCHOBHOM U 3aKIIOYMTEIBHOW YacTH JIEKIIUH,
O3HAKOMHTHCSI C HOBUHKaMH Y4e€OHON UM METOJMYECKOM JIUTEpaTyphl, MyOJIUKALUSIMH MEPUOIUYECKOM
meyaTu IO TeMe JIEKIIMOHHOTO 3aHATHSA, OMPEICIUTh CpPEICTBA MaTepUaTbHO-TEXHUYECKOTO
oOecrieyeHus JEKIIMOHHOTO 3aHATHS U MOPSAIOK UX HCIOIb30BAHUS B XOJI€ YTEHUS JIEKIIUU. Y TOUYHUTD
TUTaH MMPOBEICHUS IPAKTHYECKOTO 3aHSATHS IO TEME JICKITHH.

B xoxe neKIMOHHOTO 3aHATHUSA TMpEnojaaBaTeib JOHKEH Ha3BaTh TEMY, yueOHbIE BOIIPOCHI,
03HAKOMUTH CTY/ICHTOB C IIEPEYHEM OCHOBHOM U JIOTIOJIHUTEIHHON JIUTEPATYPBHI TIO TEME 3aHSATHUSI.

Bo BcTynmuTenpHOM 4YacTH JIGKITMM OOOCHOBATh MECTO M POJb M3y4aeMOM TEMBI B Y4EOHOM
TUCIHUILTMHE, PACKPBITH €€ PaKTHUeCKoe 3HaueHne. Eciin untaercs He mepBas JEKIUs, TO He0O0X0IuMO
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yBsI3aTh €€ TeMy C HIpeAblAylled, He Hapyluas JIOTUKM H3JI0KEHHs yueOHoro marepuana. Jlekuuio
clleflyeT HaYyMHATh, TOJIBKO YETKO 0003HAUYMB €€ XapakTep, TeMy U KPYT Te€X BOIPOCOB, KOTOpPhIE B €&
xo0J1e OyIyT paCCMOTPEHBI.

B oOcHOBHOW wYacTW JEKIUHM CIIEQYeT pacKpblBaTh COJIEpKaHHWE YYEOHBIX BOIIPOCOB,
aKLECHTUPOBAaTh BHMMAHUE CTYAECHTOB HA OCHOBHBIX KAaTEropusx, SBICHHSIX U Ipoleccax,
0COOEHHOCTSIX MX MpOTeKaHHsA. PacKppIBaTh CYIIHOCTh U COJAEP)KAaHHE PA3IUYHBIX TOYEK 3pEHHS U
Hay4YHbIX MOJXO/0B K OOBSCHEHHIO TEX WM MHBIX SIBIEHUH U mpoueccoB. Cienyer apryMeHTUPOBaHO
000CHOBaTh COOCTBEHHYIO IMO3UIMIO MO CIOPHBIM TEOPETHYECKUM BompocaM. [IpuBOAUTE MpUMEpHI.
3aaBaTh IO XOAY M3JI0KEHHs JIEKIIMOHHOIO MaTepuajga pUTOPUYECKHE BOIIPOCHl U CaMOMY JlaBaTh Ha
HUX OTBET. JTO COCOOCTBYET aKTUBU3AIMH MBICTUTEIBHOMN IEATEIIbHOCTH CTYACHTOB, MOBBIIIEHUIO UX
BHUMAaHUs M MHTEpeca K MaTepuaiy JIeKLuH, ee cojepxkaHuio. IlpenogaBaTens N0DKEH pyKOBOAWUTH
paboToil CTy/IEHTOB MO0 KOHCHEKTHPOBAHUIO JIEKIIMOHHOTO MaTepHaia, MoJ4epKuBaTh HEOOXOIUMOCTb
OTPa)KEHMsI B KOHCIEKTaX OCHOBHBIX IOJIOKEHUHM M3ydaeMoil TeMbl, 0c000 BBIAEIAS KaTerOpUHHbBIN
anmnapar.

B 3axmounTenbHON 4acTu JIEKIMU HEo0XoaAuMo c(opMysiMpoBaTh OOIIME BBIBOABI IO TEME,
PacKpbIBaIOIIUE COJIEPKAHUE BCEX BOMPOCOB, MOCTABJICHHBIX B JeKIMHU. OOBSIBUTH IJIAH OYEPEIHOTO
CEeMMHAPCKOI0 WK J1a00paTOpHOro 3aHATHUSA, 1aTh KPATKUE PEKOMEHIALUH 110 IOATOTOBKE CTYACHTOB K
CeMHMHapy WM JabopatopHoil pabote. Ompenenuth MECTO M BpeMs KOHCYJBTAIllMH CTYACHTaM,
MIOKEJIAaBUIMM BBICTYIIUTh HAa CEMMHApe C JOKJIaJaMM U pedepaTaMH IO aKTyalbHbIM BOIpPOCAM
00CyKaeMO TEMBI.

IIpu sTOM BO BCEX 4YacTAX JEKUUM HEOOXOIMMO BECTH AMAJIOr CO CTYJIEHTaMU U JaBaTh
CTYACHTaM BO3MOXKHOCTb JUCKYTHPOBATH MEKY COOOM.

Lenp mnpakTHUeCcKuUX 3aHATHUH 00€CHednTh KOHTPOJIb YCBOGHHMsS Y4eOHOro Marepuana
CTYACHTaMH, pacIIMpeHue U YriayOJeHuWe 3HaHUi, NOJTYYCHHBIX HMH Ha JIEKIUSIX M B XOJ€
caMOCTOATeNIbHOW paboThl. [loBblIeHHE H(PPEKTUBHOCTH NPAKTUYECKUX 3aHATUH JIOCTUIAETCS
IIOCPEJICTBOM CO3JaHMs TBOPYECKON OOCTAaHOBKH, pacIoylararolled CTYJIEHTOB K BbICKa3bIBAHUIO
COOCTBEHHBIX B3IJISIOB U CY)XJICHHUH 1O 00CYKIaeMbIM BONPOCAM, XKEJaHUIO Y CTYAEHTOB MOpadoTaTh
y JIOCKH TpU PELLIEHUH 3a/1a4.

[Tocne kax10ro JEKIMOHHOTO U MPAKTUYECKOTO 3aHATHS CIIEJIaTh COOTBETCTBYIOILYIO 3alUCh B
KypHaJax ydera MOCeIIaeMOCTH 3aHATHI CTYACHTAaMH, BBISICHUTD Y CTApPOCT YYEOHBIX TPYIIIT NMPHUYNHBI
OTCYTCTBHUSl CTYJEHTOB Ha 3aHATHAX. [IpOBOAWUTH TpYNNOBBIE M WHAMBHUIYalbHblE KOHCYJIbTALUU
CTYJEHTOB IO BOIIPOCAaM, BO3HUKAIOIIMM Yy CTYJIEHTOB B XOJI€ HUX IIOATOTOBKM K TEKyUIeH H
MIPOMEKYTOUYHOM aTTeCTalluu M0 y4eOHOH AMCHUIUIMHE, PEKOMEHI0BaTh B OMOILb YUeOHbIE U JIpyrue
MaTepHaIbl, @ TAK)KE CIIPABOYHYIO JINTEPATYPY.

B JeKIMOHHBIX MM MPAaKTHUYECKMX HEOOXOAMMO BECTH IHAJOr CO CTYJEHTaMH U J1aBaTh
CTYJEHTaM BO3MOXHOCTb JUCKYTHPOBATH MEXIY COOOM.

[IpenonaBatens, NPUHUMAIOLIMHM SK3aMEH, JIMYHO HECET OTBETCTBEHHOCTh 3a IPABUIBHOCTD
BBICTABJICHUS OLIEHKH.

[Tporpamma cocrtaBiiena B cootBeTcTBUU ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IJIaHOM IO
HaTpaBJIeHUIO NOAr0TOBKH OakanaBpoB 13.03.03 «IHepreTuyeckoe MAIIMHOCTPOECHHEY.

[Iporpamma yTBepxkaeHa Ha 3acemannn kKadenpel «Xumbuorex» «30» aBrycra 2022 .
rpotokos Ne 1.

CoracoBaHo:

3aB. xadeapoii «I[IpoMblliuIeHHAs TEIUIO3HEPTETHKA
JIOLIEHT, K.T.H. /J1.A. Mapromms/
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ouHas opma o0ydeHus

ITpunoxenue Nel
CrtpyKTypa U conepkaHue JUCUUILIMHBI «XuMHsA» 110 HanpasieHuo 13.03.03 JHeprernyeckoe MAIIMHOCTPOEHHE
[Ipoduias «KABTOMATH3HPOBAHHBbIE YJHEPreTHYECKHE YCTAHOBKM» (OaKkanasp)

Paznen Bupl yaeOHO# paboThI, BKIIFOYAs Buapl camocTosiTelbHON pabOThI Dopmbl
= CaMOCTOSITENIbHYIO padoTy CTYy/ICHTOB aTTeCcTaluu
& | CTYIEHTOB U TPYJOEMKOCTb B Hacax
= g
% 8 | 7 [ W[ M. [ CPC [ KCP [ KP [ KIT [ PP [ Peg. [KP [ 3 3
o | 5 C
5
an)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Oo0mas xummus. |
1. OCHOBHBIE 3aKOHBI U MTOHSITUSI XUMUHU 1 1 1 6
2. OcCHOBHBIEC KJacChl HEOpraHuyeckux | 1 2 2 8 +
COETMHEHUI. Crpoenue aToMa.
[leproauueckuii 3aK0H U IEPUOANUECKAS
cucteMa anementoB ([IC3) ..
Menneneesna.
3. Xwumuueckass CBA3b U cTpoeHue | 1 3 1 1 8
MOJIEKYI.
4. Tepmoxumusi. 4 1 3 10 +
5. Kunetuka 1 XUMHYECKOE PAaBHOBECHE. 5 4 10 +
Karayms.
6. PacTBOpHI. 6 2 2 4 10 +
7. OKUCHAUTENBHO-BOCCTAHOBUTEIIbHBIE 7 2 2 4 10 +
peakuuu. DNeKTPOXUMUYECKUE
MIPOLIECCHI.
9. O61mue cBOCTBa METAJJIOB. 8 3 10
®dopma aTTecTAIIAN +
HToro no kypcy 9 9 18 72 +
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ITpunoxenue 2
MHMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUWA POCCUNCKOUW ®EAEPALINN

OEIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXIEHME BBICILIEI'O OBPA3OBAHI S
«MOCKOBCKHMH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noarorosku: 13.03.03 SHEPTETUYECKOE MAIHIMHOCTPOEHUE
OII (mpomiip): « ABTOMaTU3UPOBAHHBIC YHEPTETUUECKHUE YCTAHOBKI
dopma 00yueHus: ouHas
Bun npodeccuonanbHON A€ TENbHOCTH:
Hay4YHO-UCCIIEA0BATENIbCKAs; IPOEKTHO-KOHCTPYKTOPCKAs;
MIPOU3BOICTBEHHO-TEXHOJIOTUYECKAS; OPTaHU3AMOHHO-YIIPaBIEHYECKAs.

Kadenpa «Xumbuorex»

®OH/I OHEHOYHBIX CPEJACTB

O JUCHUIIJIIMHE «Xumus»

Cocrag: 1. Ilactopt hoHa OIIEHOYHBIX CPEACTB
2. OnucaHue OLIeHOYHBIX CPEACTB:

[IpuMepHbIe BapHaHTHI JOMAITHUX KOHTPOJIBHBIX paboT
O0pa3elr KOHTPOIBHON pabOTHI 711 pyOEKHOTO KOHTPOJIS IO KypCy
Bormpocs! 1y1st TOATOTOBKH K SK3aMEHY
[Tpumep 3K3aMeHAIIMOHHOTO OHIIeTa

Mockaa, 2022
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- IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMITIETEHIIUIA

Tab6numna 1

Xumus

®I'oC BO 13.03.03 «IHepreTruveckoe MAIIMHOCTPOEHHE)

B mporiecce ocBoeHUs JaHHOW JUCITUTUIMHEI CTYIEHT (GOPMUPYET U JEMOHCTPUPYET CIIECITYIONTHE
o0uenpodeccuoHaIbHble KOMIETEHIINH:

KOMIETEHIIMA IlepeyeHb KOMIIOHEHTOB Texnonorus ®opma Crenenn ypoBHeH
HHIAEKC | ®OPMYJINPOBKA ¢dopMupoBaHUsi | OLIEHOYHOTO OCBOEHHSI
KOMIeTeHuuii cpeacTBa** KOMIeTeHuuii
OIIK-2 Crnoco6HOCTh 3HATh: JIEKLIHs, K/P ba3oBblii ypoBeHb

NPUMEHATh . OCHOBHBIE 3aKOHBI XUMHU; CaMOCTOSATEIbHAS - BOCIIPOM3BOJACTBO
COOTBETCTBYIOLIHH . KJIaCChl HEOPTaHMYECKUX COeTNHEHHI; pabora, MTOJTyYE€HHBIX
¢duzuko- . OCHOBBI CTPOEHHSI aTOMOB U MOJIEKYJ; nabopaTopHbIe 3HAHUH B X0/1€
MaTeMaTUYECKUH . BUABI M MEXaHW3MBbl 00pa30BaHHS XUMHYECKOH | paboThI, TEKYIIEro KOHTPOJISA
anmapar, MeTObl CBSI3U B COCMHEHMSX Pa3IMYHbIX THUIIOB; CeMHHapCKue IloBbIIEHHBIH
aHam3a u . OCHOBBI XUMHYECKOW TEPMOJANHAMUKN M KHHETUKH; | 3aHATHS YPOBEHb
MOJIEJIMPOBAHHUA, . METOJ[bl OIMUCAHMS XMMHUYECKOTO pPAaBHOBECHS B - IPaKTUYECKOe
TEOPETUUECKOTO U pacTBopax 3JIeKTPOIUTOB, THAPOJIN3a COJICH; [IPUMEHEHHUE
9KCIIEPUMEHTAIBHOTO . OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIEC PEAKIIHH; MTOJTyYeHHBIX 3HAHUN B
WCCIIEZIOBAHUS TIPU . METOJbl  KAaYeCTBEHHOTO M  KOJUYECTBEHHOTO polecce MOATOTOBKH K
pelieHnn aHalu3a, BKJIOYas METOABl OUYHUCTKH U  Pa3ieleHHd nabopaTopHbIM paboTam
npoQecCHOHATBHBIX BEIIECTB.
3a1a4 yMeThb:

. ONpeAensATh  NPUHAUIEKHOCTh  BEIIECTB K

OCHOBHBIM  KjlaccaM  HEOPraHMYEeCKHX  COCIUHEHUII,

SHEPTreTHUYECKUE XAPAKTEPUCTUKU M I'€OMETPHIO MOJIEKYJ,

TePMOJMHAMUYECKHE XapaKTePUCTUKU XUMHYECKUX

peakuuii, BeMunHbl pH M XapakTepuCTHKK AMCCOLMALIUU

JIEKTPOJINTOB;

. MOJIb30BaThCS MEePUONYECKON Ta0IUIEN

XMMHYECKUX 3JIEMCHTOB, MATEMAaTHYECKHM BBIPAKCHUEM
3aKOHA JICHCTBYIOIINX Macc

. paccTaBiIATh KOIPPUITUEHTHI B  OKHCIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIMSIX METOJIAMHU AJICKTPOHHOTO
OamaHca W TONYpeakIHif,  MPOBOIAUTH  PACUETHI
KOHIIEHTpaIlMi pacTBOPOB PA3IUYHBIX COETUHEHUM.
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BJA/IeTh:
. TEOPETUIECKUMH OCHOBAMHU XUMHUYECKOH HAYKH;

. HaBBIKAMH BBIIOJHEHHUS] OCHOBHBIX XHMHYECKHX
T1a00paTOPHBIX OTIEPAIIHIA;

. MpaBUjiaMu 6e30macHoi paboThl B XHMHUYECKOH
nabopaTopui.

**. CoxpamieHus (opM OIIEHOYHBIX CPEACTB cM. B Tabiume 2.
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Tabuuna 2

l'[epequb OLHCHOYHBIX CPEACTB 110 JUCIHUIIJIHNHE «XHMH»

HaumenoBanmne IIpeacraBnenne
Ne
oC OUECHOTHOTO Kparkasi XapaKTepHCTHKA OIIEHOYHOTO CPENCTBA OUEHOYHOTO
cpeacTBa cpeacrea B ®OC
CpencTBO TIPOBEPKHM YMEHHH IIPUMEHSTH IOJy4YeHHbIE Komrutext
KonrponbHas pabota pea POBEpKIL Y p Y .
1 BHAHMS IS PEIICHUs 33124 OMPE/ISICHHOrO THIIA 10 TeME | KOHTPOJIBHBIX 33aHHiA

(K/P)

MIN_pa3neny

110 BApUaHTaM
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ITpunoxenue 3.1
IIpumepHBIe BApHAHTHI JOMAIIHUX KOHTPOJBHBIX padoT

IIpumep BapuaHTa JoOMalIHed KOHTPOJIbHON padoThl Ne 1
1. VkaxuTte, K KakoMy KJIacCy ITPUHAJUIEKAT CIEAYIOINE HEOPTAaHUUECKNUE COCTUHEHUS:
MgSOs3, Ba(OH)2, SOs, PbO, H2SiOs, Al(OH)s, Nal, Li2O. Jaiite uM Ha3BaHHE I10
CHCTEMATUYECKON HOMEHKJIATYpE.
2. Hanumwure ypaBHEHUS peaklLHil, C IMOMOIIBIO KOTOPBIX MOXHO OCYILIECTBUThH CIEAYIOIINE
IIPEBPALCHUS:
Li — Li20 — LiOH — Li2SO4 — LiCl.
3. CocraBbTe MOJHBIE 3JIEKTPOHHBIE (OPMYJBI 3JeMEHTOB 51, 25. VKaxuTe 3JIeKTPOHHOE
CeMEICTBO, IpUBeaUTE rpaduuecKyo GopMyiy BaJEHTHOIO CIIOSI.
4. Paccuuraiite cranaapTHyto sHTanbnuio peakuuu 2NO + 302 = 2NO2. Vkaxure, 3K30- WU
SHJOTEPMHUYECKOM SIBIISIETCA JJaHHAsI peaKLus.
5. Paccuuraiite 3Hauenue noreHimana ['mb66ca ana peakuu COr) + Oz — CO2r) u caenaiite
BBIBOJI O BO3MOYKHOCTH NPOTEKaHUsS Ipoliecca MPU CTAHJAPTHBIX YCJIOBUSX, MPEABAPUTEIHHO
paccraBuB ko3¢ dunmentsl. Haiiiute TemnepaTypy paBHOBECHUS 3TOM peakiMH.
IIpumep BapuaHTa J0MalIHel KOHTPOJIBLHOMH padoThl Ne 2
1. Kak usmenutcs ckopoctb xumuueckoi peakiyu: NOq) + Ozr) — NOz(r), ecinu: a) KOHIEHTpaLuo
NO ymenpmuth B 3 pasza; 0) remmneparypy mnporecca noBsicuth Ha 20°C (y = 3)?
2. B KaKy1o CTOpOHY CMECTHUTCS paBHOBecue xumuueckoit peakuuu: Har + O2) — H20w); AH< 0,
€CJIM: a) CHH3UTh TeMIEparypy; 0) yBEIHMYUTh JABICHHUE; B) BBECTH KAaTaJIM3aTOP; ') YMEHBIIUTD
koHueHTpauuo H.O?
3. Haiinure maccy NaNO3, HeoOxoaumyto st mpurotosieHus 150 mur 2M pactBopa.
4. CocraBbre BblpaxkeHus IIP AgBr, AgCl, cpaBuure ux pactBopuMOCTb. Paccuuraiite
KOHIIEHTPALMIO KATHOHOB U aHMOHOB B HACBILIEHHOM PAacTBOPE OJHOI0 U3 ATHX BELIECTB.
5. Paccunraiite koHueHnTpauuto noHoB OH™, a taxke pH pactBopa, ykakure peakuuio cpenbl Ipu
KOHIIeHTparus noHoB H' paBroii 2,88%10° moms/m.
6. Kakue u3 yka3aHHBIX COJIeH MMOJBEPraloOTCs THIPOIN3Y: UOAU JUTHUS, CyTb(UT HATPUSI, HUTPAT
almoMUHMS, KapOoHaT amMmoHus. [IpuBenuTe MomekynspHble W HMOHHBIE YPaBHEHMs THAPOJIN3A,
YKaXHUTE PEAKLUIO CPEJIbl U YCIOBUS CMEILEHUSI PABHOBECHS TMIPOJIN3A.
IIpumep BapuaHTa J0MalIHeill KOHTPOJILHOI padoThl Ne 3
1. Vxaxute Tun OBP st kaxnoit u3 npuseneHHbIx cxeM peakuuii: Cu + HaSO4(x)— CuSOs +
+ SO2 + H20; NaNOs — NaNO: + O2. PaccraBpTe KO3(h(PHUIMEHTHI, MONB3YSICh METOIOM
AJIEKTPOHHOTO OanaHca. YKaKuTe OKUCIUTENb U BOCCTAHOBHUTENb.
2. PaccraBpre k03(pPunuentsr B cxeme OBP: HNOs3 + SO2 + H2O — NO + H2SOs, nons3ysce
METOJIOM IOJIYPEAKLIHIA.
3. B npuBegennoit cxeme: KoCrOs + KCl + H2O — Cr(OH); + KOH + Cl2 paccraBbte
ko3 Puuumentsl. Ha ocnoBanuu pacuera 3/[C peakuuii onpenenure, BO3MOXKHO JIM €€ MPOTeKaHNe
B YKa3aHHOM HaIIpaBJICHUU ITPU HOPMAJIbHBIX YCIOBHSIX.
4. PaccunTaiite snexTpoanslii noreHnuan xpoma B 0,1M pactBope Cr2(SO4)s.
5. Paccunraitte D/IC s5emMeHTa, COCTaBIEHHOIO M3 MEIHOIO0 M CBHHIOBOrO 31eKTpoJoB B 0,01 u
0,1 M pacTtBOpax ux coyieil COOTBETCTBEHHO.
6. Hanumure ypaBHEHUs peakyid 3J€KTpon3a paciiaBa Nal Ha MHEpTHBIX 3JIEKTPOaax.
7. Hanumure ypaBHEHUs peakumi anekTposnnsa pactBopoB BaS, KNOs3 Ha HHEPTHBIX 2JIEKTpOIax.

[Tpunoxenue 3.2
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O0pa3zeny KOHTPOJIBLHBIX PadoOT 1JIs1 py0e:KHOT0 KOHTPOJIA
1. lonuiure ypaBHEHUS BO3MOKHBIX PEaKIIUi:
Al +HCI —
CaCOs3 —(t)
SiO2 + HF —
Cut+ HNO3 —
NHs + HNO3 —
2. PaccuuraiiTe SHTaIBIINIO CIEAYIOUIEH PEAKIIUU:
4P(TB) + SOZ(F) = 2P205(TB),
€CJIM CTaHJapTHBIE SHTaIbIUU Gocdopa, kuciopoaa u okcuaa docdopa (V) pasnsr: 0, 0, (-1507,2)
k/[>k/MOJTb, COOTBETCTBEHHO.
3. B Kaky CTOpOHY CMECTUTCS paBHOBeCHE XUMUUYecKor peakiuu: Hawr) + O2r) — H20@); AH< 0,
€CJIM: a) CHU3UTHh TeMIeparypy; 0) YBEIWYHUTH JaBIICHUE; B) BBECTH KaTaau3aTop; I') YMEHBIIUTh
koHueHtpanuo HoO?
4. Paccuuraiite koHUIeHTpauo noHoB OH™, a Takxke pH pacTBopa, yKaKuTe peakuuio cpelbl Ipu
KoHIeHTpanus noHos H' pasnoii 2,88* 10 moss/11.
5. Ykaxure tun OBP mis kaxaoi u3 npuseaeHHbix cxeM peakiuit: Cu + H2SO4(k)— CuSOs +
+ SO2 + H20; NaNOs3 — NaNO:2 + Oz. PaccraBbTe KO3(QIUIHMEHTHI, MOIB3YSICh METOIOM
DJIEKTPOHHOTO OaslaHca. YKaKUTE OKUCIUTEND U BOCCTAHOBUTEIb.
6. Paccuuraitite DJIC s5emMeHTa, COCTaBICHHOIO U3 MEIHOIO0 M CBHUHILIOBOrO 31eKTpoJoB B 0,01 u
0,1 M pacTtBOpax ux cosei COOTBETCTBEHHO.

[Mpunoxenwne 3.3
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Bonpocs! 1J1s1 MOATOTOBKY K 3K3aMeHY N0 TUCHUILVINHE « XHMHUS»
1. BomnoBas yHkIus. DnekTpoHHOE 00s1aKk0 1 opOuTans. KBaHTOBBIC YKCIa, UX B3aUMOCBSI3h
2. I'maBHOe KBaHTOBOE YHCJIO. ODHepreTuueckue ypoBHH. OpOuTanbHOE KBAHTOBOE YHCIIO.
[ToxypoBuu. ®opma s- u p- opOuTanei.
3. MarautHoe kBaHTOBO€ umncio. KonnyectBo opOuTtaneii B s-, p-, d- u f- moaypoBHsxX, B3auMHas
OpHUEHTAIHs ATOMHBIX OpOUTaei.
4. CinHOBOE KBAaHTOBOE YHCIIO. MaKCHMaIbHOE YHCIIO AJIEKTPOHOB Ha OpPOUTANSAX, MOAYPOBHAX U
YPOBHSIX.
5. IlpuHUoun M NOCIEAOBAaTENbHOCTh 3aIOJHEHMS 3JIEKTPOHAMHM SHEPreTUYECKUX YPOBHEH M
MOJlypOBHEH B MHOT'O3JIEKTPOHHBIX aTOMax.
6. MakcuManbHOE YHCIIO AJIEKTPOHOB HA OPOUTANISAX, TOAYPOBHSAX U YPOBHSIX.
7. IlpaBuno Ilaynu u npauno ['yHaa (mpuMepbl IpUMEHEHUS ).
8. Ilepuoanueckuit 3akon [I.M.MenzeneeBa u nepuoandeckasl CHCTEMa JIEMEHTOB C TOUKH 3PECHHS
CTPOEHUS IEKTPOHHOM 000710ukK aTOMOB. CoBpeMeHHas (hOpMyIHPOBKaA NEPUOANYECKOTO 3aKOHA.
9.1lepuoauueckas cucrema eMeHToB. [lepuobl u rpynmsl 3seMeHToB. [IpuunHa nepuoanyeckoro
U3MEHEHUs CBOMCTB 3JIEMEHTOB.
10. Pagnyc atoma, HEprusi MOHU3AIUHU, CPOJICTBO K 3JEKTPOHY, JIEKTPOOTpULIaTeNbHOCTE (D0).
H3MeHeHne 3TUX napaMeTpoB IO MEepHoJaM U rpynnam Mnepuoin4eckoil CUCTEMBI.
11. OcHOBHBIE XapAaKTEPUCTUKU XUMUYECKOW CBSI3M (JJIMHA CBSI3M, PHEPTUs CBA3H, MOJSIPHOCTH
cBs3M). BaneHTHbIE YIIIBL.
12. VI3MeHeHHE NOTEHIMAIbHOM SHEPrUU CUCTEMBlI IPU COJIMKEHUHM JIBYX aTOMOB BOJOpOJA.
JlnvHa 1 3Heprusi CBA3M B MOJIEKyJe BoJopojaa. VI3MeHeHHne SHepruu CUCTEMBI NMPU 00pa30oBaHUU
XUMHYECKOU CBSI3H.
13. MexanusMm oOpa3oBaHMsI KOBaJleHTHOH cCBs3u. OOmias mapa 3JIeKTpoHOB. KoBaJIeHTHOCTH
atoMoB. KoBaneHnTHass HenosjsipHass W nosisspHas cBsi3b  (mpumepsl). Hacelmaemocts u
HaIpaBJIEHHOCTh KOBAJEHTHOH CBS3U.
14. 6- u  -cBsi3u. [IpocThie M KpaTHBIE CBSI3M HA MPUMEPE MOJIEKYJIBI a30Ta.
15. Mexanu3m oOpa3zoBaHusi MOHHOW cBsi3U. IIpaBuno oxrtera. MoHHas CBSI3pb Kak IpelebHBIN
Cily4yail KOBAJICHTHOM MOJISIpHOM CBsi3U. CTeneHb MOHHOCTU XMMHUYECKOW CBSI3U U BIMSIHUE Ha Hee A
90 B3aMMOJEHCTBYIOIINX ATOMOB.
16. BajneHTHOCTh aTOMOB B OCHOBHOM M BO30YXJEHHOM cocTOosiHMH. ['MOpuaHble opOUTamu, HX
dopma. Tumnsl TUGpUIU3ALUN: SP, SP°, SP° M PACIIONOKEHNE OpOUTANel B IPOCTPAHCTRE.
17. Banentnsie yrael. IlpoctpancTtBenHas ¢opma wmosekyn. JluHelHble, yIJOBBIE U
npaMuiaIbHbIe MOJIEKYJbl. CXeMBbI TepEeKPhIBAHUS BAJIGHTHBIX OpOUTANIEH B 3TUX MOJIEKYJIaX.
18. JIunonbHbIi MOMEHT. /IMIONbHBIM MOMEHT XUMUYECKOM CBA3U U MOJIEKYJI CIIOKHOTO BELIECTBA.
19. Ionsatus "cucrema", "¢aza", "kommoHeHT" (ompenesneHus). ['oMoreHHsle M TeTEpPOreHHbIE
peakiuu (IPUMEpHI).
20. Dueprernueckue 3(P(EKTbl XUMHUECKUX peaKIuid. DK30- U IHIOTEPMHUYECKHE PEaKIHU
(mpumepsbl). DHTaIbIMS. 3aK0H ['ecca u ciaecTBUS U3 HEToO.
21.0xapakrtepu3yiTe  SHTPONUI0O  KaKk  (DYHKIUIO  COCTOSHHS,  SIBJISIONIYIOCS — Mepou
HEYTOPSIIOYEHHOCTH CUCTEMBI
22.0xapakrepu3yiite sHepruto ['mb6ca kak KpUTEpHl BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKOU
peaxiuu.
23. IlpumeHeHue cieACTBUIl M3 3akoHa ['ecca nis pacdera SHTAIBINNA XMMHMUYECKHUX PEaKLIHH.
CrangapTHbIe YCIOBUS. DHTANBINS 00pa30BaHUs CI0KHOTO BEIIECTBA.
24. CpenHsisi 1 UCTUHHAS CKOPOCTh XMMUYECKOW peaklivu. BinsHre KOHLIEHTpAalMK pearupyronmx
BEIIECTB Ha CKOPOCTh XUMUYECKOU peakiinu. 3aKOH JAeUCTBYIOIINX Macc.
25. 'oMoreHHble XUMHUYECKUE peakiuu (IpuMepsl). BiusHue Ha CKOpOCTh TOMOT€HHOM peakiuu
KOHIICHTPAIlUU pPEarupylonInxX BeIIECTB. 3aKoH JAeicTByrommx Macc. KoHCTaHTa CKOpoOCTH
peakuuu.
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26. BiausHue temmepaTypbl Ha CKOPOCTb XMMUYECKOM peakuuu. AKTUBHBIE MOJIEKYJIbI, SHEPTUs
akTuBalMu. [IpMunHa 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluu OT TeMIIEpaTyphl. Y paBHEHUE
Bant-T'odda, Temneparypuslit ko3 durueHt.

27. T'ereporennsie peakuuu (rpumepbl). CKOPOCTh TETEPOTCHHOW pEaKlMH, BIWSHHE HA HEE
Qg dy3un U MoBepxXHOCTH paszena ¢a3. Koncranra paBHOBecHs AJisl TETEPOTeHHON peaKIu.

28. Karanmn3 u karanuzaropsl. Karamms3 rOMOT€HHBIH M T€TEPOrCHHBIN, IOJIOKUTENbHBIA H
OTpULIATEIbHBIN. MeXaHu3M JNeHCTBHs KaTanu3aropoB. [IpuMepsl mpUMEHEHHUs KaTaJlu3aTOPOB B
IPOMBIIIJICHHOCTH.

29. HeoOpatumblie u 0OpaTUMBbIE peakiuu (IpUMephl). XUMUIECKOE PaBHOBECHE B TOMOTCHHBIX U
reTeporeHHslx cucremax. Koncranra paBHoBecusl.

30. IIpaBuio Jle-llaTense 1 npUMEHEHNE €TO K PABHOBECHBIM cucTeMaM. BiusiHue temmeparypsl,
JIaBJICHUS U KOHLIEHTPALMU pearupyroliyx BEeIeCTB Ha M0JI0)KeHue paBHoBecus. [Ipumepsl.

31. BnusiHue TeMmmeparypsbl, 1aBJICHUS M KOHLEHTpALMM pEarupyrollyx BEIIECTB HA IOJIOKEHUE
paBHoBecus. IIpumepsl. BbiOOp onTHManbHBIX YCIOBUH NPOBEACHHUS XMMHUYECKMX peakLuil Ha
npumepe cuHre3a ammuaka: N2 + 3H2 «<»2NH3; AHxp<O0.

32. PactBopsl. CriocoObI BbIpaKE€HUSI COCTaBa pacTBOPOB (MaccoBasi A0, MOJISIpHAs U HOpMasbHast
KOHILIEHTPAllUK, TUTP). HacellieHHple, HEHACBIIIEHHbIE M IEPECHILICHHBIE  PAacTBOPBI.
[Iepexpucrammsanus.

33. TemnoBele 3(@exTbl npu PpacTBOPEHUH KPUCTAJUIMYECKOTO BELIECTBA B  KUIKOCTH.
ConbBatauus U ryapaTanus. DHTaJIbIUSA pacTBOpeHUs. BiusHue TeMieparypbl Ha paCTBOPUMOCTh
KPUCTAJZIMYECKOI O BELIECTBA B KUAKOCTH.

34. PactBOopUMOCTH Tra3oB B JKUIKOCTH. 3aBHCHUMOCTb PAacTBOPUMOCTH Ta30B B KUJIKOCTH OT
nasieHust (3akoH ['enpu) u Temmeparypsl. [Ipumenenue mnpasumia Jle-lllatense k mpoueccy
pacTBOpEHUS Ta3a B )KUIKOCTH.

35. DnexTpoauThl U HEAIEKTPOJIUTHL. Teopus 3JMeKTpoauTHUYecKON nuccounanuu. CTeneHp (o) u
KOHCTaHTa (Kmc.) Jucconuanuu. Dakroppl BAMSOMUME HA O U Kme? CHIbHBIE UM craOble
IEKTPOJIUTHI (IPUMEPHI).

36. Tuccounanus 3nexkTponauToB. CTyneHuaTas quccolyanus KUCIOT U ocHOoBaHMK. Ha mpumepax
muccouuanuu docopHoi kucnorsl (H3PO4) m runpokcuna kobansra (II) Co(OH)2. Koncranra
INEKTPOIUTUYECKON TUCCOLUALINY.

37. 3axkon paszOaBnenuss OctBanbaa ans ciaaboro OMHAPHOTO 3NeKTposuTa (BbIBOX). BrusHue
KOHIIEHTpPALMN pacTBOpa CJ1aboro 3JIEKTPOJIUTA HA CTENEHb AIEKTPOIUTUYECKON TUCCOLUAIINH.

38. HMonooOMeHHBIC peaknuu ¢ OOpa3oBaHWEM OcCajKa, ra3a, ciaaboro JJIEKTPOJIUTA WU
KOMITJIEKCHOTO HOHA (TIPUMEDHI).

39. IlpousBeneHHe pacTBOPUMOCTH U TIPUMEHEHUE €ro JJil BBIUMCICHHUS KOHLEHTpPALUu
HACBIIIEHHOTI'O PacTBOPa U BO3MOXHOCTH BBINACHHS 0CaKa U3 pacTBOPA.

40. Dnektponutuueckas auccormainus Boabl. KoHcranta aguccormumanuu  Bojabl. HMonHOe
npousBeaeHue Bojsl. Bogopoauslii nokasarens (pH) pacTBopos.

41. KoHueHTpalus HOHOB BOJOPO/ia U MOHOB TMAPOKCUAA B HEHUTPAIbHBIX, KUCIBIX U LIEJIOYHBIX
pactBopax. [loka3zarens pH u ero 3HaueHue B TUX pacTBOpPax.

42. T'mpponus coneit. Crynenuatslii ruaponus. M3menenne pH npu ruaponuze. HeoOpatumbiii
THJIPOJIN3.

43. CreneHb M KOHCTaHTa THJpOjiu3a. BiausHue TemmepaTypsl M KOHILIEHTpallMM pacTBOpa Ha
THJIPOJIN3.

44. OKuCIUTETBbHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb OKHUCIEHUS U BaJEHTHOCTh aTOMOB.
OxuceHue U BOCCTaHOBJICHHE.

45. TIpaBuiia pacCTaHOBKHM KOA((HUITMEHTOB METOIOM AJIEKTPOHHOTO OaiaHca.

46. npaBuI1a pacCTaHOBKU KO3()(HUIIUEHTOB METOJIOM MOJTy-pPEaKLIUH.

47. Tumpl OKUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX peakuui. BiusHue ycnoBui mnpoBeacHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (KMCIOTHOCTh Cpebl, TEMIIEpaTypa, KaTaau3aTop) Ha
COCTaB MPOJIYKTOB PEaKIUH.
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48. Omnextponus. IlocnenoBaTenbHOCTH paspsga HMOHOB Ha 3jekTpogax. CXeMbl NpOIECCOB
aJeKTpoin3a paciiaBa u pactBopa NaCl. 3akoHsI anekTpoiu3a (3akoHsl Dapazes).

49. Onektponn3. CxeMbl IPOLECCOB AJIEKTPOJIN3a C MHEPTHBIMH 3JIEKTPOJAMU U PaCTBOPUMBIM
a”HozoM. [IpumeHenue anekTponusa.

50. PaBHOBecue B CHCTEME METAI-PACTBOP €r0 COJU. YCTPOWCTBO M MPUHLMI JEHCTBUS
IEPBUYHOTO raJIbBAaHUYECKOTr0 31eMeHTa JJanuens-Axoou.

51. OtHocuTenbHBIA 3JEKTPOAHBIA moOTeHIMal. Bogopoxanslii anekrpon. CraHIapTHBII
DIIEKTPOAHBIA MOTEHIMAN. P CTaHAAPTHBIX JJIEKTPOAHBLIX MOTEHIMANOB A1 nap Me/Me™ (psan
HaIpsDKEHUM) W BBIBOABI U3 Hero. IIpuMeHeHHe CTaHIapTHBIX 3JIEKTPOJIHBIX MOTEHIHAJIOB IS
OIpeIeNIeHUs] BO3MOXKHOCTH IIPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pEeaKLUy.
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ITpunoxenue 3.4
[Tpumep sK3aMeHaIIMIOHHOTO Oniera
MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3BAHIS POCCUMCKOM ®EJEPALINA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE VUPEXJIEHUE BBICHIEI'O
OBPA30OBAHUA
«MOCKOBCKHMH MOJUTEXHUUYECKHAN YHUBEPCUTET»
(MOCKOBCKI/Iﬂ IMOJINTEX)

DakynbTeT XUMUYECKOW TEXHOIOTHH U OHOTEXHOJIOTHH, Kadenpa «Xumbuorex»

Jucrunmaa « XuMush
O6pazoBarenbHas nporpamma 13.03.03 «DHepreTuueckoe MalIMHOCTPOCHUEY,
npoHIb «ABTOMATH3UPOBAHHbIE YHEPI€THUESCKUE YCTAHOBKI

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1.

1. Oxcuasl u ruapokcuisl snemeHToB IVA rpynmel (yriepon - cBuHen). CnocoObl
nostyueHust GU3ndecKkue 1 XuMUYECKUE CBOMCTBA.

2. HpOI/BBeI[eHI/Ie PACTBOPUMOCTH WM IIPHUMCHCHHC CIo JId BBIYHUCIICHHA KOHLOCHTPAIUHU
HACBIIIICHHOT'O paCTBOPAa U BO3MOKHOCTH BBINIAACHUA OCaJIKa U3 paCcTBOpaA.

3. Xuopua HaTpus — HATpUW — TUJIPOKCUJ HATpUs — KapOOHAT HATpUs — XJIOPH]
HaTpHsL.

4. Paccuuraiite koHlleHTpaluo noHoB OH™, a Takxke pH pacTBopa, yKaxkuTe peakiuto
cpenbl IpyU KoHLeHTpanus nonos HY pasnoit 2,88*10°° monb/.

YTBepxkaeHo Ha 3aceqanun Kadenpa «Xumbuorex» « _ » 201 ., mpoTokomn Ne .

3aB. kadeapoit «Xumbuorex» /N.B. ApramoHoBa/

JIOLEHT, K.X.H.
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