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1. Ilesan | 3a7a9W TUCHHIJIHHBI

IHeabr0o wu3ydeHUs TUCHMIUIMHBI «XHMHS» SBISETCS (OPMUPOBAHHE Y
CTY/JICHTOB OCHOBHBIX MPEJCTABICHHIA 00 OONIMX 3aKOHOMEPHOCTSAX MPUPOABI U
YACTHBIX 3aKOHAX XHMMHHU.

3agavyaMu TUCHMILTHHBI SBIISFOTCS:

- mpuoOpeTeHHMe 3HAHMK 00  OCHOBHBIX  XUMHYCCKUX  SIBICHHSIX;
byHIaMEHTANbHBIX  IOHATHAX, 3aKOHaX W  TEOPUAX XHMHH, XHUMHUYECKOMH
TEPMOJUHAMHUKY, KWHCTUKH, PABHOBECHS ¥ PACTBOPOB, JJICKTPOXUMHUYECKUX
MIPOIIECCOB, CBOMCTB METAJUIOB U HEMETAJLIOB;

- OBJIQJICHWE METOJaMH W TMpUEMaMHU pEIICHUsS KOHKPETHBIX 3aJad H3
pa3IMYHBIX 00JacTel XUMHUH,

- (dopmMupoBaHHE CIOCOOHOCTH ONPENETSATh IO CHPABOYHBIM JAaHHBIM
TEPMOJUHAMHYCCKHE XapaKTCPUCTUKA XHUMHUYCCKHUX pEaKIui, BenuuuHbl pH w
XapPaKTEPUCTHKH JTUCCOLHUAIIMH 3JICKTPOJIUTOB, POU3BOIUTH PACUEThl KOHIICHTPAIIUN
pPacTBOPOB Pa3IMYHBIX COSIUHEHHH, OIICHUBATh CKOPOCTh XUMHUECKUX PEAKIIHH.

2. MecTO IMCUMILNIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

JlucuuniauHa OTHOCHUTCA K AWCUUIUIMHE YacTH, (pOopMHpyeMoOl ydaCTHHUKaMHU
oOpa3zoBatenbHbix OoTHOHIEHUH, broka 1 OIl BO. Jlna uzydenus kypca TpeOyroTcs
3HAHMS, YMEHUS U HABBIKH, IOJIyYEHHBIE B IIPOLIECCE U3YUYECHMS AUCLHUIUIMH « XUMUS»,
«Duzukay, «MaTemaTnka» B CpeqHell 0011eo0pa3oBaTeIbHON HIKOJIE, YUPEKACHUIX
HAYaJIbHOTO  MPO(ecCHOHANIBHOTO 00pa30BaHUs WM CPEAHEro  CIEHUAIbHOIO
oOpa3oBaHuUs.

3HaHus, MOJYy4YEHHbIE B JaHHOM Kypce HEOOXOAMMBI ISl MOCIEAYIOIIETo
M3Y4YeHUs TaKkuX AMCIHUIUIMH Yy4eOHOro mpolecca, kKak «MarepuajaoBeieHue u
TEXHOJIOTMM METAJJIOB», «JJEeKTpUuUeckoe matepuanoBeaeHue». IlpuoOpereHHbie
3HAHMS B pPaMKax JAHHOW JUCUMUIIMHBI HEOOXOAUMBI B JAaJbHEHIIEM MPHU MOATOTOBKE
BBIITYCKHOMN KBAJIM(PUKATMOHHOU pabOTHI.

3. [lnanupyemble pe3ybTaThbl 00y4eHHs M0 JUCHHUILINHE

3.1 llnanupyemMble pe3yabTaThl 00y4eHHs M0 AMCHMILINHE

IIK-2. CnocoOHOCT,  NPOBOAUTH  AYAUT  TEXHUYECKOTO  COCTOSIHHUS
000pyI0OBaHUs MOACTAHIINH.

NHaukaTopbl KOMIIETEHIIMH, 3aKPeNJIEHHBIX 3a aucuuiuinaoi B OXOII:

HNIIK-2.1. Bsibupaem memoovt u mexHuueckue cpeocmea UCNbIMAHUSL U
OUACHOCMUKU IKCNILYAMAYUOHHBIX XAPAKMEPUCMUK 000pYO008aHUAL.

IMoka3zaTe/in OLleHNBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIeTEHIIUI

3HaTh:

31.1. OcHOBHBIE 3aKOHOMEPHOCTM M METOABl XHUMHYECKOTO KOHTPOJI,
UCIOJIb3YEMBIE [Tl TUATHOCTHKH SKCIUTyaTallMOHHBIX XapaKTEPUCTUK 000PYIOBaHMUS.

Ymersn:

¥1.1. Onpenensite TEPMOAUHAMUYECKHE XAPAKTEPUCTUKH  XUMHUYECKUX
peakiuii, BeauuuHbBl PH ©  XapakTEpUCTUKU  JIUCCOLMAIIMU  DJIEKTPOJUTOB,
MPOU3BOAUTH PACUETHI KOHIEHTPALIMK PACTBOPOB PA3IUYHBIX COCIMHEHUN, OLIEHUBATh



CKOPOCTh XMMHYECKHX PEAKIMH, OLEHUBATH KOPPO3UOHHYIO CTOMKOCTh METAJUIOB U
CKOPOCTB AJIEKTPOXUMHUYECKOU KOPPO3HH.

HmeTh onbIT NPAKTHYECKON MOATOTOBKM:

[II12.1. DKCnepuMEHTAIIbHO ONpEAENsaTh BeauuuHbl pH M KOHUEHTpauuu
PacTBOPOB PA3IUYHBIX COCAMHEHUN, KOPPOZUOHHYIO CTOMKOCTh METAJUIOB U CKOPOCTh
ANEKTPOXUMUYECKOU KOPPO3HH.

HUIIK-2.2. Hcnonvsyem  mMemoovl  XUMUHECKO20 — KOHMPOs — CEOUCME
060py008aHUs U BHYMPEHHUX CPeO INIeKMPUYECKUX annapamos.

IMoka3aTe/i OLlEHUBAHUS UHINKATOPOB J0CTHKEHUSI KOMIIeTEeHIUii

3HaTh:

32.1. OCHOBBI METOJOB HCCIIEIOBAHHUS CBOMCTB BELIECTB W MAaTE€pUAIOB U
METOJIbI KOPPEKTHOM OIEHKU MOTPEIIHOCTEH MTPH MPOBEICHUHU SKCTICPUMEHTOB.

YMmers:

VY2.1. IIpuMeHsTh Ha IPAKTUKE OCHOBHBIE METOIBI XUMHUYECKOTO KOHTPOJIS.

¥2.2. PemaTh KOHKPETHBIC 3a]1a4U U3 PA3IMYHBIX 00J1aCTeH XUMUHU.

HmeTh onbIT NIPAKTUYECKON MOATOTOBKHM

[I12.1. TIpoBoauTh aHanmu3 U OOOOIIEHHE PE3yTbTATOB IKCIIEPUMEHTAIBHBIX
JAHHBIX TIPH UCTIOJIH30BAaHUU METOJIOB XUMHUYECKOTO MCCIICIOBAHMS CBOMCTB BEIIECTB
U MaTepHUaoB.

3.2. TexHoJioruu, odecneynBawye popMmupoBaHue KOMIETEHIM I
[IpoBenenue JEKIMOHHBIX 3aHATUN; BBINOJHEHHE JAOOPATOPHBIX 3aHSATHI;
CaMOCTOsATENIbHAs paboTa 10/ PYKOBOJCTBOM IPENO1aBaTelsl.

4. TpynoeMKoOCTh IMCHMILJIMHBI U BUABI Y4e0HOIl padoThI

OYHAS ®OPMA OBYUEHUA
Tabmuna la. Pacnpenenenue Tpya0eMKOCTH TUCIUTIIMHBI 110 BUJaM y4eOHOHM paOOThI
Bun yuedHoii paGoTsl 3ayeTHbIe AKkaieMUYecKHe 4achl
eTHHU LI
O0mas Tpy10eMKOCTh TUCHUILIHHBI 4 144
AynuTOpHBIE 3aHATHS (BCEro) 60
B toMm uuncie:
Jlekuuu 30
[Tpaktuueckue 3anarus (113) HE IIPENYCMOTPEHBI
JlaGoparopnslie pabotsl (JIP) 30
CamocrosiTeibHAsE  padora  00y4YaKOUIUXCS 48+36(9K3)
(Bcero)
B tom uncre:
KypcoBas pabora HE MPEeIyCMOTpEeHa
KypcoBoii mpoekt HE IIPELYCMOTPEH
PacuerHo-rpaduueckue padbOThI 8
Jpyrue BUABI CAaMOCTOATEIHHOM PabOTHI:
- IOATOTOBKA K JIAOOPATOPHBIM 3aHITHIM 20
Texymmii KOHTPOJIb YCIIEBAEMOCTH U
HE MPEeIyCMOTPEH
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)
Texyuuii KOHTPOJIb YCIIEBAEMOCTHU U 20+36(>K3)
MPOMEKYTOYHAs aTTeCTalusl (9K3aMeH)
I[IpakTHyeckast HOATOTOBKA NPHU peaTu3alum 38
JMCIUIJIMHBI (BCEro)




B towm uncre:
Kypcosas pabora HE NIpeyCMOTpEHa
KypcoBoii npoekt HE MPEeyCMOTPEH
PacuetHo-rpaduueckue paboThI 8
[Ipaktuueckue 3anarus (113) HE IIPENYCMOTPEHBI
JlaGoparopnslie pabotsi (JIP) 38

3A0YHAS ®OPMA OBYUYEHUA
Tabnuna 16. Pacnipenenenue Tpy10€eMKOCTH TUCITUILIMHBI IO BUaM y4€OHOM paOOThI

Bun yueoHoiI paGoThl 3adeTHbIe AxafeMHYecKHe 9achl
eIMHUIIBI

O0miast TPy10eMKOCTh AUCHUTITHHBI 4 144
AynuTopHblie 3aHATHS (BCEro) 12
B toMm uncne:
Jlexmun 4
[Ipaktuueckue 3anarus (113) HE IIPENYCMOTPEHBI
Jlaboparophsie pabotsl (JIP) 6
CamocrosiTeibHAsE  padora  00y4YarOUIUXCS 125+9(3k3)
(Bcero)
B toMm uncne:
Kypcosas pabora HE TPeAyCMOTpEeHa
KypcoBoii npoekt HE MPEelyCMOTPEH
PacuetHo-rpaduueckue paboThI 25
Jpyrue BUAbI CaMOCTOSATENLHOM paboThI:
- U3yYEHNE TEOPETUICCKOMN YaCTH AUCITUTUIHHEI 45
- TIOJATOTOBKA K JJA0OPATOPHBIM 3aHATHSIM 25

Texymmii KOHTPOJIb YCIIEBAEMOCTH U
MPOMEKYTOYHAs aTTecTanus (3a4er)
Texyuuii KOHTPOJIb YCIIEBAEMOCTU U
MIPOMEKYTOUHAS aTTECTAITHS (9K3aMCH)
IIpakTHYeckast MOATOTOBKA NP PeaIN3aluA 31
JMCIUIJIMHBI (BCEro)
B Tom uncie:
Kypcosas pabora HE NIpeyCMOTpEHa
KypcoBoii mpoekt HE IIPELYCMOTPEH
PacuerHo-rpaduueckue paboThI 25
[Ipaktuueckue 3anarus (113) HE IIPENYCMOTPEHBI
Jlaboparophsie pabotsl (JIP) 6

HE MPeyCMOTPEH

30+9(aK3)

5. CTpykTypa u coaepxkanue TUCHUILTHHBI
5.1. CTpykTypa IMCHUTIHHBI

OYHAA ®OPMA OBYUEHUA
Tabmuia 2a. Moayny JUCIUTUINHBL, TPYJO0EMKOCTh B 4acaxX W BHJIBI y4eOHOM paboThI
Ne HanmenoBanue Tpya-te | Jleknun | IIpakruy. JIao. Cam.
MOJYJISt 4achbl 3aHATHS | MPAKTHKYM pabora
1 |OcHOBHBIC TOHATHS U 19 3 - 6 6+4(3K3.)
TEOPETUYECKHUE
npeCTaBICHHs 001Iei
XUMUU
2 |CtpoeHue BemiecTna. 14 4 - - 6+4(3K3.)
[lepuoanueckas cucrema
3JIEMEHTOB. XUMUYECKast
CBSI3b




3 |DneMeHThl XUMHYECKOU 18 4 - 2 6+6(9K3.)
TEPMOIMHAMHUKHU.

4 |OCHOBBI KHHETHKH 17 3 - 4 6+4(oK3.)
XAMHUYECKHUX peaKui

5 24 6 - 4 8+6(3K3.)
PacTtBOpBI

6 |OKHCIUTEIBHO-BOCCTAHO- 28 6 - 8 8+6(3k3.)
BUTEJILHBIE PEAKITUH.
DNEKTPOXUMHUYECKHE
MIPOIIECCHI

7 22 4 - 4 8+6(9k3.)
XUMHUS METaJIJIOB

Bcero Ha nuciuriuHy 144 30 - 30 48+36(3k3)

3AOYHAS ®OPMA OBYYEHUA

Ta6nuna 26. Moaynu TUCHUIUIMHBI, TPYJA0EMKOCTb B YacaX U BUJIbl Y4€OHOM paOOThI

Ne HaumenoBanme Tpya-tb| Jlekuuu | IlpakTuy. JIao. Cam.
MOYJIfA 4acel 3aHATHA | MPAKTHKYM pa6ora

1 |OcHOBHBIEC IOHATHS U 16 - - - 15+1(3k3)
TEOPETUICCKHE
MIpEACTABICHUS 00MIeH
XUMUHI

2 |CtpoeHue BemiecTna. 17 1 - - 15+1(3k3)
Ilepuoauueckas cucrema
3JIEMEHTOB. XUMUYECKast
CBSI3b

3 |DneMeHThl XUMUYEeCKOU 13 - - - 12+1(3k3)
TEPMOJUHAMUKHU

4 |OCHOBBI KHHETHKH 15 - - 1 13+1(9x3)
XUMHYECKUX peaKIui

5 23 1 - 1 20+1(3k3)
PactBopb!

6 |OxucnuTenbHO-BOCCTAHO- 30 1 - 2 25+2(3K3)
BUTEIHHBIC PEAKIIHH.
DIIEKTPOXUMHUYECKHUE
TIPOIECCHI

7 30 1 - 2 25+2(3K3)
XUMUS METAJIOB

Bceero Ha nucuuruinny 144 4 - 6 125+9(3Kk3)

5.2. Conep:xkaHue TMCUUILIIMHBI

MOJVJb 1

IIPEJICTABJIEHUSI OBIIEN XUMWN»
XuMusi — Hayka O BEIECTBE W €ro IMpeBpalieHusX. Xumuueckas (opma
nekenuss Marepuu. [Ipenver xumuu. OCHOBHBIE XUMUYecKue MOHATHSA. OOmue
3aKOHBI XMMHUH. 3aKOHBI CTEXHOMETPHH, SKBUBAJICHTOB. JKBUBAJICHT, YKBUBAJICHTHAS
Macca BemiecTBa. CTEXMOMETPUYECKHUE PACUETHI.

«OCHOBHBIE TIIOHATUA MU TEOPETHYECKHUE




MOAYJb 2 «CTPOEHME BEIIECTBA. IIEPUOAUYECKAS
CUCTEMA JIEMEHTOB. XUMHNYECKAS CBA3b»

[Tepuonnueckuii 3akoH [I.M.MenneneeBa Ctpoenue BemiectBa. CocCTaBHBIE
yacTu aroMa. KBaHTOBO-MexaHMuecKas MoJieib aroMa. KBaHTOBBIEC Yucia, OpOUTaIH,
SHEpreTudeckue ypoBHU U noaypoBHU. [Ipunmun [laynu. IIpasuno Xynna. [Ipuniun
HaWMEHbBIIIEH CBOOOJHOM SHEpPruu. DJEKTpPOHHAs KOHUTypalus atroMa. BaneHTHBIC
AJIEKTPOHBI, BaJEHTHOCTh. CBoMcTBa aroma. llepmoauueckas cucremMa XUMHYECKHX
3JIEMEHTOB: NEPUOABI, TPYIIbI, HOATPYIILL. MI3MeHeHrne CBOMCTB aTOMOB B IEPUOJE,
MOJArpyMIIE.

IlonsitTne o BajeHTHOCTU. Buapl xmMudeckon cBsi3u. CBOMCTBA XHMMHYECKOM
cBsa3u. KoBalleHTHast  CBsA3b, MEXaHU3M  oOpa3oBaHms.  HampaBieHHOCTD,
HACBIIIAEMOCTh, IOJAPHOCTh, MNOJSPU3YEMOCTh KOBAJICHTHOW CBSI3U. XHMHYECKas
CBSI3b B KOMIUIEKCHBIX coelUHEeHUsIX. CTpoeHue KOBAJIEHTHBIX MoJieKysl. MoHHas
CBSI3b M €€ CBOMCTBA: HEHAIIPABJICHHOCTb, HEHACHIIIAEMOCTh. MeTalnuecKkasi CBA3b.
Bonoponnas cBs3b. Ban-nep-BaanbCoBbl B3aUMOAEHCTBHUS.

MOAYJb 3 «3JJEMEHTbI XUMUYECKON TEPMOJJUHAMUKW»

[IpenMer W MeTOABI XMMHUYECKOW TEPMOAWMHAMUKHU. TepMOIMHAMUYECKHE
cucremsl. [lapameTpsl cocTostHUSA cUCTEMBI. TepMoauHaMUUeCKnid pouecc. OyHKIUH
cocrosnus. llepBoe Hawano TepmonuHamuku. 3akoH ['ecca. TermoBod 3ddekt
XMMHUYECKON peakuun. TepMOXUMUYECKUEe pacdyeTbl. Bropoe Havaio TepMOAMHAMUKH.
Outponus. Oueprus ['nb6ca. Kpurepunm u HampaBieHUs TEPMOIMHAMHYECKUX
nporeccoB. [IpUMEHUMOCTE OCHOBHBIX 3aKOHOMEPHOCTEW TEPMOAUHAMUKHU K YKUBBIM
opranusMam. [IoHsTre 0 TEpMOIMHAMUKE OTKPBITHIX CUCTEM.

MOJYJb 4 «OCHOBbI KWHETUKU XUMUWYECKUX PEAKIIUI»

XUMHUYECKOE paBHOBecHE. Peakuun OJHOCTAAWWHBIE W MHOTOCTAJUNHBIC
(clIoKHBIE), TOMOT€HHbIE M rereporeHHble. OOpaTuMble W HEOOpAaTUMBIE PEaKLUU.
CKOpOoCTh TOMOTEHHBIX XHMHUYECKUX peakiuuii. OCHOBHBIE (PAKTOPHI, BIUAIOIINE Ha
CKOPOCTh XMMHUYECKOM peakuuu. 3akoH naelcTBus Macc. KoHCTaHTa CKOpOCTH
peakuuu. Teopuss aKTUBUPOBAHHOIO KOMIUIEKCA. MOJEKYISIPHOCT M TOPSIOK
peakuuu. 3aBUCUMOCTb CKOPOCTH pPEAKUUMU OT TeMIlepaTypbl. TemiepaTypHBbIi
kod(urment peaxruu. OcoOEHHOCTH KMHETUKH TeTePOTreHHbIX peaknmid. Katamms u
Katanu3artopbl. lIpeactaBieHne O MeXaHU3ME€ TOMOTEHHOTO M TIETEPOTr€HHOTO
kartanu3za. depMeHTAaTUBHBIA KaTaiu3. XUMHUYECKOE paBHOBECHE B OOpPaTUMBIX
cucrtemax. Koncranrta pasosecus. [Ipunnun Jle-IIlaTense.

MOAYJIb 5 «<PACTBOPBI»

OO6mue cBoiictBa pactBopoB. [loHsATHE O pacTBOpax Kak TOMOTE€HHBIX
MHOTOKOMIIOHEHTHBIX cucteMax. Kiaccupukauus pactBopoB. OCHOBBI  (DU3HKO-
XUMUYECKONM Teopun pactBopoB. ComapBaraums, ruapatauus. KoHueHTpauus
pPacTBOPOB M CHOCOOBI €€ BeIpaxkeHus. CBOMCTBA KUAKUX PACTBOPOB HEINEKTPOIUTOB.
[ToHmkeHue AaBIEHMs HACBIIIEHHOTO NIapa pacTBOPUTEIA HAJl PACTBOPOM, IIOHHKEHHE
TEMIIEpaTypbl KHUIEHUS pacTBopa. OCMOTHYECKOE MJaBIEHUE pacTBOpa. MeTosl
ONpeaeIeHUs] MOJISIPHBIX MacC PacTBOPEHHOIO BEUIECTBA. PacTBOPUMOCTH Ta30B B



KUIAKOCTSIX, 3aBUCUMOCTh PACTBOPUMOCTH OT PazNu4HBIX (pakTopoB. PacTBOprMOCTH
AKUJKOCTEW U TBEPJBIX BEIIECTB B KUAKOCTAX. BiausiHMEe Ha pacCTBOPUMOCTH ITPUPOJIBI
KOMIIOHEHTOB M BHEILIHUX YCJIOBUU. JIUCIIEPCHBIE CUCTEMBL.

Teopuss  smekTposuThueckol — nucconnanuu. CTENeHb YW KOHCTAHTHI
nucconpanuu. M3otonndeckuit koadduiiueHt. Teopust KUCIOT, OCHOBAHUM U COJIEH.
Teopust cmaObIx 3IEKTPOJAUTOB. 3akoH pasbabieHus OctBasibaa. CuiibHBIC
anexktponuThl. MonHas cuna pactBopa. Kosdduuuent axkruBHoctu. IlpouspeneHue
pPacTBOPUMOCTH.

DneKkTpoauThueckass aucconuanus Bojabl. KOHCTaHTa [aucCOLMAlMU  BOJIBI.
HNonnoe mnpowusBeneHne BoAbl. BoaoponHslii moka3arenb. KuCIOTHO-OCHOBHBIE
uHauKatopel. bydepnbie cuctempl, uX KiaccuUKAUs U MEXaHU3M JEHCTBHUS.
bydepnas emkxocts u (akTopsl, omnpejensone ee. Peaknuu MOHHOTO oOMEHa B
pacTBOpax 3JIEKTPOIUTOB. Peakiiuu HeHTpanu3aluu, THaApoan3a, nionn3anuu. CTerneHb
TUAPOJM3a M €€ 3aBUCUMOCTh OT KOHIEHTpalMu | TemmepaTypbl. KoHcTaHTa
TUIPOJIN3A.

MOAYJIb 6 «OKHUCJIIMTEJIBHO-BOCCTAHOBUTEJIBHBIE
PEAKIIUU. QJIEKTPOXUMHNYECKHE ITPOLHECCDHI»

CreneHp  OKHUCIEHHS. Oxkucnenue,  BOCCTAHOBJICHHE. Oxkucnurens,
BOCCTAHOBUTEND. BaKHEUIINE OKUCIUTEIN U BOCCTAHOBUTENU. THUIIBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKLUN: MEXMOJEKYJISIPHBbIE, BHYTPUMOJIEKYJISIPHBIE, PEAKLIUU
JUCIPONIOPUMOHUPOBaHUs M jaucmyraudd. COCTaBIEHHE pEaKUud 10 METOAY
AJIEKTPOHHOIO M 3JEKTPOHHO-MOHHOTO OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
OKBUBAJICHTHL.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIM  IMOTEHIMAN  KAaK  Mepa
OKHCIIUTEIbHOM UM BOCCTAHOBUTENIBHOM CHOCOOHOCTH cucTeMbl. Ompenenenne
HaIIpaBJICHUs OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN.

OJIEKTPOXMMHUYECKAE  MPOLECCHl  KaK  IPOLECCHl  B3aMMOIIPEBPAILICHUS
XUMHAYECKOM M DJIEKTpUYeCKOW »HHepruu. 3akoHbl dDapanes. Onexrpoxa. Turmsl
anekTponoB. Omektpoasl [ um Il poma. DneKTpoJabl aKTHUBHbIE W HWHEPTHBHIEC.
DNEeKTPOAHBIE MPOLECCHL. DNEKTPOIHBIN NOTEHIIMAT U MEXAHU3M €r0 BO3HUKHOBEHHS.
VYpaBuenue  Hepucra.  Pax  crapgapTHBIX — DJIEKTPOAHBIX  IOTEHLHAJIOB.
["asibBaHMYECKUI 3JIEMEHT. AKKYMYJIATOP. DIEKTPOABIKYLIAsl CHJIA FajbBaHUYECKOIO
aneMeHTa. DnekTpoaus. [lorenuman paznoxenus. [lonspuzanus 31eKTpoI0B.

MOIAYJIb 7 «XUMUA METAJIJIOB»

PacnipocTpaHeHHOCTh 3JIEMEHTOB-MeTalioB. OCHOBHbBIE METOJIbI MOJyYEHHS U
OYMCTKH MeTaysioB. Du3nueckue U XMMHUYECKHE CBOWCTBA METANIOB. AKTUBHOCTH
metauioB. Kopposusi metamioB. Xumudeckas M 3JIEKTPOXUMHUYECKAsh KOPPO3HAL.
Peakiun oOpa3oBaHus MJIEHOK Ha MOBEPXHOCTH TBEPAOIO Teja. 3aliuTa METaIJIOB OT
KOPPO3UH.



5.3. JIaGopaTopHbIe padoThI

OYHAS ®OPMA OBYYEHU A
Ta6nuna 3a. JlabopatopHbie pabOTHI U UX TPYJOEMKOCTh

[TopsinkoBeIit HOMep Moayis. Llenn
n1a00paTOpHBIX paboT

HaunmenoBanue nabopatopHbix paboT

Tpyno-
CMKOCTH
B Jacax

Mopnyas 1

Ileab: 3HAKOMCTBO C OCHOBHBIMU
MpaBUjIaMu NOBE/ICHUS B
XUMUYECKON nabopaTopuu.
[Tpuobperenue HaBbIKOB
AKCIIEPUMEHTAILHOTO  ONpPEEICHUS
MOJISIPHOM MACChl BEIIECTBA

HNuctpykrax mno Tb B xuMuueckon
nabopatopun. OCHOBHBIE 3aKOHBI XUMHH.

Crioco0b1 BBIPKCHUS COJIepKaHUS
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Onpenenenue SKBUBAJICHTHOMN

METajlia

MacCChl

6

Moayas 3

eab: 3HAKOMCTBO C METOJUKAMH
WU3MEPCHUS u pacueta
TEPMOJMHAMHUYECKUX  MApaMETPOB.
W3yyeHne  BAMSHUS ~— Pa3IMYHBIX
(hakTOpoB OKpYXKamIIel Ccpensl Ha
TEPMOIMHAMHYCCKHE napameTphbl
CHCTEMBI.

Onpenenenue
HEeUTpaTU3aluu

OHTAJIbIIMHN pcaknuuun

Monayas 4

Hean: N3yuenue CKOpPOCTH
XUMUYECKOM  peakuuu u ee
3aBUCMUMOCTH  OT  KOHLEHTpaIuu
pearupyromnux BelECTB, BEIUYUHBI
ITOBEPXHOCTH pa3jiesla pearupyronmx
BELIECTB, KaTajan3aropa,
TeMIepaTyphl. N3yuenue
XUMHUYECKOTO paBHOBECHS U
BIIUSIIOIIUX HA HETO ()aKTOPOB.

OcCHOBHBIE  3aKOHOMEPHOCTH
XUMHYECKUX peaKui

MPOTEKAHUS

XuMuueckasi KHHeTHKa 1 PaBHOBCCUC

Moayas 5

Ieab: 3HAKOMCTBO C METOAUKAMH
IIPUTOTOBJIECHUSA pacTBoOpoOB,
crioco0aMu BBIpAKCHUS "
AKCIEPUMEHTAIIBHOTO  OINpPEACIICHUS
KOHIIEHTpauuii. MI3yueHne OCHOBHBIX
3aKOHOB, CBSI3aHHBIX C PACTBOPEHHUEM
BEIIECTBA. N3yuenue CBOJCTB
pacTBOpPOB.

Onpez[eneHHe MOJIBHBIX MaCC B€IICCTB
MCTOJOM KPHOCKOITHH.

CBolicTBa pacTBOPOB AIEKTPOJIUTOB.

Onpenenennie pH  pacTtBOpOB
OCHOBaHUH, coiel. ['uapoinus.

KHUCJIOT,

Monayasb 6

Heab: wu3yudeHue
BOCCTAaHOBUTEIbHBIX
(GakTopoB,  BIMAIOIIUX Ha WX
nporekanue. HM3ydeHue  yclioBui
BO3HUKHOBEHHUS U paboThI
rajlbBAHUYECKUX TMap B Pa3IUYHbBIX
cpenax. 3HAKOMCTBO C OCHOBHBIMHU
3aKOHAMHU JJIEKTPOJIM3a PacTBOPOB U
pacIiIaBoB AJIEKTPOIHUTOB

OKHUCJIUTCIBbHO-
peakuuii u

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC
npoueccsl. MeTonbl COCTaBICHUS YpPaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX
YpaBHEHUHU

DIIEKTPOXUMHUYECKHUE
l'anbBaHWMYECKHU  3JIEMEHT,
CBHUHIIOBBIN aKKYMYJISITOD

MIPOIIECCHI.
DIIEKTPOIIN3,




Monayas 7

Ieab: u3yyeHrue CBOMCTB METAIIIOB,
MPOLECCOB XUMUYECKOU U
AIEKTPOXUMHUUECKOU KOPPO3UU
METAJIJI0B

XUMHYECKHE CBOMCTBA METAJIJIOB.

Koppo3zus merannos

3AOYHAA ®OPMA OBYYEHUA

Tabnuia 36. JlaboparopHble

pabOTHI U UX TPYJOEMKOCTh

[TopsiaxoBelilt HOMep Moayis. Llenu
1a00paTOPHBIX pabOT

HaumenoBanne nabopatopHbIXx padboT

Tpyno-
€MKOCTb
B yacax

Monyas 4

Hean: N3yuenue CKOpPOCTH
XUMUYECKOM  peakuuu u ee
3aBUCMUMOCTH  OT  KOHLEHTpaIu
pearupyomux BEIIECTB, BEIMYHUHBI
MTOBEPXHOCTH pa3jiesia Pearupyronmx
BEILIECTB, KaTaJin3aTopa,
TeMIepaTypsl. N3yuenune
XUMHUYECKOTO paBHOBeECHS u
BIUSIIONIUX HA HETO ()aKTOPOB.

OcCHOBHBIE  3aKOHOMEPHOCTH
XUMHYECKUX peaKIui
XuMuueckasi KHHETHKa 1 PaBHOBCCHUC

MPOTEKAHUS

1

Moayas 5

Ieab: 3HAKOMCTBO C METOAUKAMH
IIPUTOTOBJIECHUSA pacTBopoOB,
crioco0aMu BBIpaKCHUS u
AKCIEPUMEHTAIIBHOTO  OINpPEACIICHUS
KOHIIEHTpauuii. MI3yuyeHne OCHOBHBIX
3aKOHOB, CBSI3aHHBIX C PACTBOPEHHUEM
BEIIECTBA. N3yuenue CBOMCTB
pacTBOpPOB.

Omnpenenenne pH pacTBOpoB KHUCIIOT,
OCHOBaHMH, cosieil. ['uaponus.

Monayasb 6

Heanb: u3yuenue
BOCCTAaHOBUTEIbHBIX
(GakTopoB,  BIMAIIIUX Ha WX
nporekanue. HM3ydenue  yclioBui
BO3HUKHOBEHHUS U paboThI
raJlbBAHUYECKUX TMap B Pa3IUYHbBIX
cpenax. 3HAKOMCTBO C OCHOBHBIMHU
3aKOHAMHU JJIEKTPOJIM3a PacTBOPOB U
pacIiIaBoB AJIEKTPOIHUTOB

OKHUCJIUTCIBbHO-
peakuuii u

OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeHBHIﬂe
npouecchl. MeToIbl COCTaBIICHUSI YPaBHEHUI
OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
YpaBHEHUH.

DNEKTPOXUMHUYECKHE ITPOLIECCHI.

Monayas 7

Ieab: u3yyeHre CBOMCTB METAIIOB,
MPOLECCOB XUMUYECKOU U
AIEKTPOXUMHUUECKOU KOPPO3UHU
METAJIJI0B

Xumuueckue cBoiicTBa MetaiuioB. Kopposust
METAJIJIOB

5.4. IlpakTyecKue 3aHATHSI
Y4eOHBIM IJTAHOM MPAKTUYECKHE 3aHITHSI HE TIPEyCMOTPCHBI.




6. CamocTosiTesibHAsE padoTa 00y4aOIIUXCH U TEKYIHUH KOHTPOJIb YCIIeBAeMOCTH
6.1. Ilesiu camocTOATEILHOM PA0OTHI

OCHOBHBIMH ~ LEJISIMM ~ CAMOCTOSITENIBHOM ~ pa0oThl  OakallaBpoOB  SIBISIETCS
(dopMHpOBaHHE CIIOCOOHOCTEN K CaMOCTOSITEIbBHOMY MO3HAHUIO U OOYUYEHUIO, IIOUCKY
JUuTepaTyphl, 00001IeHHIO, OQGOPMIICHHUIO M  TPEACTaBICHUIO  IOJTYYEHHBIX
pE3yJbTaTOB, HMX KPUTUYECKOMY aHaJM3y, IIOMCKY HOBBIX, pPALMOHAIBHBIX U
HEOPJIMHAPHBIX PEIICHU, apryMEHTUPOBAHHOMY OTCTaMBAaHUIO CBOMX MPEIJIOKECHUM,
YMEHHMU NOATOTOBKU BBICTYIUIEHUHN U BEICHUS TUCKYCCHM.

6.2. OpraHu3zanus ¥ cofepKaHue CaMOCTOATEJbLHOH PadoThI

CamocrosiTenbHas paboTa 3aKII0YaeTCsi B U3YYEHUHM OTHAEJbHBIX TeEM Kypca Mo
3aJIaHUIO MPEenoaaBaTelisa Mo PEKOMEHyeMO UM Y4eOHOM JIuTepaType, B MOATOTOBKE
K JIa0OpAaTOPHBIM 3aHATHUSIM, K TEKYIIEMY KOHTPOJIO YCIIE€BAEMOCTH; MOATOTOBKE K
HK3aMEHY.

[Tocne BBOAHBIX JEKUUNA, B KOTOPHIX 0003HAYAeTCs COlEepKaHUE AUCIUIUIMHBI,
ee mpoOyiieMaThka M MPaKTHYeCKass 3HAYMMOCTh, CTYJIEHTaM BBIAAIOTCS 3aJaHusl Ha
nabopatopHbie paboThl. JlabopaTopHbIe 3aHATHS OXBaThIBAIOT Bce MOAYJH. B pamkax
JOUCLMIUTMHBI BBIMOIHsETCS 12 mabopaTopHBIX paboOT, KOTOPbIE 3alUIIAIOTCS YCTHBIM
omnpocoM. BeimonmHeHne Bcex 1abopaTopHbIX paboT 00sS3aTENbHO.

B cnyuae HeBbImonHeHUs 1a0OpPaTOpPHON pabOTHI MO yBAXKUTEIHHOW MPHUUMHE
CTYIACHT JOJDKEH BBINIOJHUTH MPOIYIIEHHBIE JIa0OpaTOpHbIE 3aHSATHS B 4Yachl,
OTBEJICHHBIE HA KOHCYJIbTUPOBAHUE C MPENogaBaTesIeM.

3amaHusi Ha  BBIIOJIHEHHWE pacueTHo-rpaduueckoil  paboThl MO  TeMe
«DNEKTPOXUMUYECKHUE TTPOLIECCH» BBIAAIOTCA MHAMBUAYaIbHO Ha 11 yueOHOM Hepnene
cemectpa. CTyIeHTHl BBINOJHAIOT pacueTHO-rpaduyeckyro padbory B yacel CPC B
TeueHue 12 u 13 y4eOHBIX HENellb B COOTBETCTBUM C OCBOCHUEM YYEOHBIX Pa3JelioB.
3ammTa BBIMOJHEHHBIX 3a7a4 MPOU3BOAMTCS Ha 14-i1 yueOHOM Henene cemecTpa B
qachl JJabopaTOPHBIX 3aHATHI. OlIeHHBaHNE OCYIIECTBISETCS ITyTEM YCTHOTO OIpoca.

7. YueOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOE O0ecnievyeHne U CIUTIUHBI
7.1. OcHOBHAsI JTUTEPATYPA MO AUCHUILITUHE

1. Koposun, H.B. OGmias xumus : y4eOHUK JJi1 BY30B 1O TE€XH. Hamp. U
CHell. : B coctaBe yueOHO-meToauyeckoro komruiekca / H.B. Koposun. - 11-e usn. ;
crep. - M. : Beicmas mkoma, 2009. - 557 c. - (Ilo6eauTens KOHKypca y4eOHHKOB). -
bubmuorp. : c. 546. - Tekcr : Henocpencteennbiid. - ISBN 978-5-06-006140-6 : 466 p.
40 k. - (ID=75058-28)

2. I'munka, H.JI. O6mas xumus : yueOHUK A7 BY30B : B 2 Tomax. Tom 1 /
H.JI. I'muuka; mon penakumeit B.A. ITonkoBa, A.B. babkoBa. - 20-e u3z. ; nepepad. u
nom. - Mockga : FOpaiit, 2022. - 353 c. - (Beiciiee obpazoBanue). - O6pazoBareiibHas
matgopma FOpaiit. - Teker : anekTpoHHbIN. - Pexxum goctyna: mo noanucke. - Jlara
obopamenus: 07.07.2022. - ISBN 978-5-9916-9353-0. - ISBN 978-5-9916-9354-7. -
URL.: https://urait.ru/bcode/490493 . - (1ID=142453-0)

3. ['munka, H.JI. O6mas xumus : ydeOHUK 175 By30B : B 2 Tomax. Tom 2 /
H.JI. I'munka; mon penakuueit B.A. [lonkoBa, A.B. ba6kosa. - 20-e u3z. ; nepepald. u
nor. - Mockga : FOpaiit, 2022. - 380 c. - (Briciiee o6pazoBanue). - OOpazoBarenbHas



https://urait.ru/bcode/490493

mwiardopma FOpaiiT. - Tekcr : anexkTpoHHBIH. - Pexum qoctyna: mo moamnucke. - Jlara
obopamenus: 07.07.2022. - ISBN 978-5-9916-9670-8. - ISBN 978-5-9916-9671-5. -
URL.: https://urait.ru/bcode/490495 . - (ID=142452-0)

4. I'enbdman, M.U. Xumus : ydeOHUK JJIs1 CTYJIGHTOB BY30B 110 TE€XH. CIIEIl.
u Harp. / M.W. T'enbdman, B.I1. FOctpatos. - 3-e uzn. ; crep. - Cankr-IletepOypr [u
np.] : Jlanw, 2003. - 472 c. : un. - (YueOuuku 1 By30B. CrienuanabHast JuTeparypa). -
bubmumorp. : c. 448. - Tekct : Henocpencteenubi. - ISBN 5-8114-0200-7 : 107 p. 03
K. - (ID=47678-8)

7.2. JlonoJIHUTEJIbHAS JIUTEPATYPA MO JMCHUIIINHE
1. I'muaka, H.JL. 3amaum u ynpaxHeHus mo oO0Imed Xumuu : ydeOHO-
npaktuyeckoe nocodbue / H.JI. I'nmunka; non penakuueii B.A. [Tonkosa, A.B. badkosa.
- 14-¢ w3n. - MockBa : IOpaiir, 2022. - 236 c. - (Bwicmee oOpa3oBanme). -
O6pazoBartenbHas miathopma FOpaiit. - TeKCT : 3JeKTpOHHBIN. - Pexxum noctyna: mo
noamucke. - Jlara obOpamenus: 07.07.2022. - ISBN 978-5-9916-8914-4. - URL.:
https://urait.ru/bcode/488747 . - (ID=142454-0)

2. ITy3zakoB, C.A. O6mas xumusi, COOpPHUK 3aJ1ad U yIpaXHEHUH : yueOHoe
nocobue mis By30B / C.A. Ily3akos, B.A. IlonkoB, A.A. ®unmunmnosa. - 5-¢ U3, -
MockBa : HOpaiir, 2022. - OO6pazoBarenbHas 1atdopma FOpaiit. - Tekcr :

AIEKTPOHHBIN. - Pexkum noctymna: mo moamucke. - Jlara obpamenus: 07.07.2022. -
ISBN 978-5-534-09473-2. - URL.: https://urait.ru/bcode/488833 . - (ID=142891-0)

3. 3agauu W ynpaxHeHHs MO 00Iel XUMHHU : yuel. mocodue sl By30B IO
TexH. Hamnp. u cren. / b.W. Anamcon [u np.]; mox pen. H.B. KopoBuna. - 4-e u3n. ;
nepepad. - M. : Boicias mkona, 2008. - 255 c. - bubmuorp. : ¢. 255. - ISBN 978-5-06-
004140-8 : 313 p. 50 k. - (ID=75059-19)

4.  Koposun, H.B. JlabopaTtopHsie paboThl IO XUMHUHU : y4eO. mocodue s
CTyIeHTOB TexH. Hamp. u creu. By3oB / H.B. KopoBun, D.M. Munrymuna, H.I'.
PerxoBa; nmon pen. H.B. KopoBuna. - 3-e uzn. ; ucrhp. - MockBa : Beiciias mikona,
2001. - 256 c. : un. - bubauorp. : c. 236. - TekcT : HenocpeAacTBeHHBIN. - ISBN 5-06-
004160-3 : 47 p. 50 k. - (ID=9754-19)

o. OO6mas u Heopranuyeckass xumusi. JlabopaTopHbIii MPaKTUKYM : yueOHOe
nocobue s 6akanaBpoB u cnenuanuctoB / C.C. baOkuna [u np.]; . b. AnukuHa [u
np.]. - Mocksa : HOpaiit, 2022. - (bakamaBp. ba3oBsiii kypc). - OOpa3oBareibHas
miatgopma FOpaiit. - Teker : anekTpoHHBIN. - Pesxxum goctyna: mo nmoanucke. - Jlara

oOparteHus: 07.07.2022. - ISBN 978-5-9916-1868-7. - URL:
https://urait.ru/bcode/508884 . - (ID=139485-0)
6. Cracp, H.®. JlaGopaTopHbIii MPaKTUKyM MO OOIIEH M HEOPraHUYECKOU

XUMHH : yued. mocodue s By30B 110 XMMHKO-T€XHOJIOT. Hamp. u crel. / H.®. Crace,
A.A. Tlnakuakun, E.M. KuaszeBa. - M. : Beicias mikona, 2008. - 214 ¢. - bubmwmorp. :
c. 211 - 212. - Tekcr : HenocpeacTBeHHbIN. - ISBN 978-5-06-005749-2 : 239 p. 80 k. -
(ID=75044-15)

7.  AxwmetoB, H.C. O6mas u Heopranuueckas xumus : ydueonuk / H.C.
AxmeToB. - 12-e u3z. ; crep. - Cankr-IlerepOypr [u ap.] : Jlaws, 2021. - OBC Jlans. -
Texct : anekTpoHHBIM. - Pexum goctyma: mo moamucke. - Jlara oOparieHus:


https://urait.ru/bcode/490495
https://urait.ru/bcode/488747
https://urait.ru/bcode/488833
https://urait.ru/bcode/508884

21.07.2022. - ISBN 978-5-8114-6983-3. - URL.: https://e.lanbook.com/book/153910 . -
(1ID=105969-0)

8. O6mas xumus. Teopus u 3amauu ;. yueoHoe nocodue / H.B. KopoBuHn [u
np.]; mon penakuuet H.B. Koposuna u H.B. Kynemoga. - 6-e u3z. ; crep. - CaHkr-
[TerepOypr [u ap.] : Jlanb, 2022. - (YueOHuku a1 By30B. CrieruanabHas JuTepaTypa).
- ObC Jlanb. - TekcT : anekTpoHHBIA. - Pexkum poctyma: mo moamucke. - Jlata

oOpareHus: 21.07.2022. - ISBN 978-5-8114-9026-4. - URL:
https://e.lanbook.com/book/183692 . - (ID=106019-0)
9.  IlpaktukyMm mo oOuieil xumuu : yueOHOe mocodue g aKaJeMHUYeCKOro

OakanaBpuata / H.JI. I'nmunka [u np.]. - Mocksa : FOpaiir, 2021. - 248 c. - (bakanasp u
Maructp. Akanemudeckuil kypc). - OOpazoBatenbHas 1iargopma HOpaiit. - Tekcr :

AJIEKTPOHHBIN. - Pexkum noctyna: mo moamucke. - Jlara obpamenus: 07.07.2022. -
ISBN 978-5-9916-4058-9. - URL.: https://urait.ru/bcode/487283 . - (ID=142455-0)

7.3. MeToauveckue MaTepUaJIbl

1. JlaGopatopHbie paOOThI MO XUMHH : y4e0.-METOM. MOCOO0HEe K BBITIOJHEHUIO
71ab. paboT mo kypcy "Xumus" JUIsI HEXUM. CICIMAIBHOCTEH : B COCTaBe y4eOHO-
MeTouYeckoro komiuiekca / TBepckoit roc. TexH. yH-T, Kad. bTuX ; cocr.: M.M.
VYcanoBa, 2.M.Cynbman, M.A. Kpyniosa [u ap.]. - Teeps : TBI'TY, 2002. - (YMK-
JIP). - CepBep. - Tekcr : onektponnweii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/94551 . - (ID=94551-1)

2. Xumus : METOJI. YKa3aHusl, IporpaMma, IpUMephl PEIICHHS TUTIOBBIX 3a7a49 U
KOHTPOJIBHBIE 3aJlaHus ISl CTYJCHTOB 3a0YHOTO (DaK. WHIKEHEPHO-TEXHHUYECKUX
(HEXHM.) CTICIMAILHOCTEH : B COCTaBE yUeOHO-METOUYECKOTO KoMmruiekca / TBepckoi
roc. TexH. yH-T, Ka¢. bTuX ; coct.: C.C. Pe3nukoBa, M.E. Becenosa, M.A. Kpymniosa
[u np.]. - Teeps : TBI'TY, 2005. - (YMK-KP). - CepBep. - TekcT : anekrpoHHsIil. - 0-
00. - URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/94596 . - (ID=94596-1)

3. Hemunenxko, I''H. OOmme cBoicTBa METa/NIOB : METOJ. YyKazaHUs K
CaMOCTOSITeJIbHOM paboTe Mg CTYJACHTOB HEXHUM. CIIell. 0 Kypcy "Xumus'" O4HOM
dbopmbr obyuenus / I'.H. Jlemuaenko, M.E. I'puropeeB; TBepckoil Toc. TeXH. yH-T,
Kag. bTuX. - Teeps : TBI'TY, 2014. - Cepgep. - Tekcr : anektponnsiid. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105012 . - (ID=105012-1)

4. DIEeKTpOXUMHUYECKHME MPOLECCHl : METOJl. YKa3aHHUs K CaMOCTOSATEIbHOM
paboTe ISl CTYJEHTOB HEXHM. CHel. Mo Kypcy "Xumusa" Mo Hamp. MOATOTOBKU
OakanaBpoB "DIEKTpO3HEpPreTHKa U 3NeKTpoTexHuka", "KoHCTpyKTOpCKO-TEXHOII.

o0OecrieueHre MalIMHOCTPOUT. Tp-Ba", '"TerosHepreTMka W  TEIJIOTEXHHKA',
"Ha3zemHsie TPAHCIL.-TEXHOJL. KOMILJIEKCHI ", "IIpuponooOycTpoiicTBO 51
BoJonoab30Banue", "TexHomorus TpaHcH. ImpoueccoB”, "BHOTEXH. cHCTEMBI H
texHonorun", "CraHgapTuzanuss W METPOJIOrMA" © Hamp. TMOJATOTOBKHU CIE.

"HazemHbIe TpaHCI.-TEXHOJI. cpeacTBa" 04HOM (POpMBI OOYyUEHUS : B COCTaBe y4eOHO-
MeToauueckoro komruiekca / Tepckoi roc. texH. yH-T, Kad. bTuX ; cocr.: A.B.
brixos, FO.B. JIyrosoii, A.A. CrenaueBa, B.I'. MarseeBa. - Tseps : TBI'TY, 2014. -
(YMK-M). - CepBep. - Tekcer : omekrponnsri. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/102621 . - (1ID=102621-1)



https://e.lanbook.com/book/153910
https://e.lanbook.com/book/183692
https://urait.ru/bcode/487283
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/94551
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/94596
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105012
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/102621

7.4. IllporpammHoe obecrieueHue Mo AMCIUIIHHE
Onepanuonnass cucrema Microsoft Windows: munensuun  Ne ICM-176609 u
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: mumensus Ne
41902814.

7.5. Cnenuajau3MpoBaHHble 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBI, JJIEKTPOHHO-
0MOIMOTEeYHbIE CHCTEMbI, MPO(eccuoHaIbHbIE MOPTAJibl B UHTepHeT
OBbC n nmunen3nonHnsie pecypesl TBI'TY pasmeneHst:
Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
OK TsI'TY: https://elib.tstu.tver.ru/MegaPro/Web
OBC "Jlanp": https://e.lanbook.com/
OBC "YHuBepcuterckas ondimoreka onaaia": https://www.biblioclub.ru/
OBC «IPRBooksy»: https://www.iprbookshop.ru/
DneKTpOHHAs oOpazoBaTesbHasl matdopma "IOpaint" (OBC
«HOpatit»): https://urait.ru/
Hayunas snekrponnas o6udnunoreka eLIBRARY': https://elibrary.ru/

8. HNudpopmanmonnas cucTema "TEXHOPMATUB" Kouduryparms
"MAKCHUMVYM": cereBas Bepcus (TogoBoe OOHOBIEGHHE): [HOPMATHUBHO-
TEXHUYECKHE, HOPMATUBHO-IIpaBOBble U pykoBoasmue nokyMeHTol (I'OCTsl, P/,
CHuller u np.]. Huck 1, 2, 3, 4. - M.:Texnopmarus, 2014. - (JoxyMeHTanus as
npodeccruonainon). - CD. - TekcT: anextpoHHsIi. - 119600 p. — (105501-1)

9. ba3a maHHBIX yueOHO-MeTOoaMUYECKUX KoMIutekcoB: https://lib.tstu.tver.ru/header/
umk.html

onkowdrE

~

YMK pasmerien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/121396

8. MaTepuajbHO-TeXHHYECKOEe O0ecnevyeHne U CIUIIUHbI

[Ipy n3ydeHUN OUCHUIUIMHBI « XUMUS» HUCIOJb3YIOTCS COBPEMEHHBIE CPEICTBA
oOy4eHHsl, BO3MOXKHA JIEMOHCTpalusi JIGKIIMOHHOTO MaTepuasa ¢ IOMOIIbIO
MpOEKTOpa. AYJIUTOPHUS [IJI TPOBEACHUS JIEKIIMOHHBIX 3aHATUN, TPOBEICHUS 3AIIUT U
Mpe3eHTAIld KYypCOBBIX pabOT OCHAIlleHa COBPEMEHHOW KOMIIBIOTEPHOU M oducHOM
TEXHUKOW, HEOOXOUMBIM MPOTPAMMHBIM OOECIIEYCHUEM, IJICKTPOHHBIMU YUCOHBIMH
IMOCOOMSIMH M 3aKOHOJIaTEIILHO-TTPABOBOM IOMCKOBOM CHCTEMOM, UMEIOIIUN BBIXOJ B
rJ100aJbHYIO CETh.

Jlnst  mpoBeneHust 1aOOpPaTOPHBIX — 3aHSATUW — UCIOJIB3YETCS  CICIMAIIBHO
obopynoBanHas yueOHasi saboparopusi. B tabmuiie S5 mpenctraBieH peKOMEHyeMblid
MepevYeHbh MaTEPUATTbHO-TEXHUYECKOTO 00€CTICUeHUSI MPAKTUKyMa 10 TUCITUTIIINHE.

Tabnuna 5. PekoMeHayeMoe MaTepraibHO-TEXHHUYECKOE 00eCcTieYeHUE JUCITUTLIUHBI
Ne
101

Pexomenayemoe MaTepuanbHO-TEXHUYECKOE 00ECIIeUeHNE JUCITUTIITUHBI

JlabopaTopHble YCTaHOBKH M CTEH/IBI

1 | JIa6. ycranoBka «OnpeaesieHne MOJISIPHOM MacChl SKBUBAJICHTA ITMHKA»

2 | Jlab. ycranoBka «OnpeaeseHne SHTATbINH PEaKIIMK HeUTpaTu3aIiim»

3 JIa6. ycranoBka «OmnpeneneHue MOJEKYIIPHOM MacChl paCTBOPEHHOTO BEIIECTBA METOAOM
KPUOCKOIINH»



https://lib.tstu.tver.ru/header/obr-res
https://elib.tstu.tver.ru/MegaPro/Web
https://e.lanbook.com/
https://www.biblioclub.ru/
https://www.iprbookshop.ru/
https://urait.ru/catalog/organization/558989F4-28FF-4877-A870-5F53EC359F4E
https://elibrary.ru/
https://lib.tstu.tver.ru/header/%20umk.html
https://lib.tstu.tver.ru/header/%20umk.html
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/121396

JIa6. yctanoBKa «DIEKTPOXUMUYECKUE MPOIIECCHI. | aTbBAHMYECKUI AIIEMEHT»

Jla0. ycraHoBKa «DJIEKTPOJIN3 BOJHBIX PACTBOPOB AJICKTPOIUTOBY

JIa6. yctanoBka «CBHUHIIOBBIN aKKyMYJISITOP»

JlaGopaTtopHoe 00opy1oBaHNE

CrangapTHble HA0OPHl XMMHUUECKHUX PEaKTHBOB

CranyapTHble HA0Ophl XMMUYECKON CTEKIISTHHOM MOCYbI

CranyapTHble HAOOphI MEPHOM CTEKIISTHHOM MOCYIbI

CrtaHJapTHbIE U3MEpPUTEIbHbIE TPUOOPHI

CranpmapTHble H3MEpHUTENbHbIE NPUOOPHI A HM3MEPEHUs BOJOPOTHOIO IOKAa3aTens
PacTBOPOB DJIEKTPOJIMTOB

CranyapTHbIC U3MEPUTENIbHBIE TPUOOPHI IS U3MEPEHUS TEMIIEPATYPHhI

9. OneHo4HbIE CpeaCcTBa AJIsl NPOBEACHHUS POMEKYTOYHOM aTTecTAluN

9.1. OueHo4YHbIE CPEACTBA VISl POBEACHUS POMEKYTOYHOM aTTEeCTALMHU B

(¢popme 3Kk3ameHna
1. DOk3aMeHalUMOHHBIM OWJIET COOTBETCTBYET (opMe, YTBEP>KIECHHOM

[TonoxenueM o pabouux mporpaMMmax AUCIUIUIMH, COOTBETCTBYIOIIMX (helepanibHbIM
rocyJapCTBEHHbIM 00pa30BaTEIbHBIM CTaHAApTaM BBICIIEIO OOPAa30BaHUS C YYETOM
mpodeCCUOHANIBHBIX CTaHAApTOB. TUMOBOM 00pa3zell 3K3aMeHAllMOHHOro OuiieTa
npuseneH B [Ipunoxxenun. O0yyaromemMycst 1aércs nmpaBo BbIOOpa 3aJaHUM U3 YucIa,
colepKalmxcs B Owuiere, MpUHUMAas BO BHUMAHUE OIICHKY, Ha KOTOPYIO OH
MpPETEeHYET.

Uucno »sk3aMeHanMoHHbIX OmieroB — 20. Yucno BompocoB (3amaHuii) B

sK3amMeHarmoHHoM Omiere — 3 (1 Bompoc AJis KaTeropum «3HATh» W 2 BOMpOca s
KaTErOpUU «yMETHY).

[IponomkuTenbHOCTD 3K3amMeHa — 60 MUHYT.
2. lllkana oreHUBaHUS MPOMEXKYTOYHOM arTecTaiud B (opme HSK3aMeHa —

COTIIMYHO», «XOPOLIO», «KyAOBJICTBOPUTCIILHO», «KHCYAOBJICTBOPUTCIHLHO).

3. Kputepuu orieHKH 3a SK3aMEH:
JUTSL KATETOPUU «3HAThY:
BBIIIIE 0A30BOT0 — 2;
0a3oBbIil — 1;
Huxe 6azosoro — 0;
KPUTEPHUH OLICHKHU M €€ 3HAUCHHE JIJIT KATETOPUH «YMEThY:
orcyTcTBHe ymeHus — 0 Oamr;
HaJIU4Yue yMeHus — 2 Oasia.
«OTIUYHOY - IPU CyMMe OaioB 5 uiu 6;
«XOPOIIIOY - IPU CyMMe 0alioB 4;
«YJIOBJIETBOPUTEIHHOY - TIPU CyMMe OauioB 3;
«HEYJOBJIETBOPUTETHLHOY - TIpH cymMe O6autoB 0, 1 v 2.
4. Bupg sk3aMe€Ha — NUCbMEHHBIM 3K3aMEH, BKJIIOYAIOIIAN PEIICHUE 3a7ad C

HCMOJIb30BAaHUEM CIIPABOYHOTO MAaTEpHUala U HEMIPOTPAMMHUPYEMOTO KaIbKYJIATOPA.

5. ba3za 3aganuii, npeabsBJsieMas 00yYalNIUMCS HA JK3aMeHe:
1) | u |l 3akoHbl TepMoaUHAMUKH. BHyTpeHHss »Heprus. TerioTa.

OHTANBIUSA. DHTPOMHA.



2)  Axkymyssaropbl. OCHOBHBIE THITBI aKKyMYJIATOpOB. CTPOCHHE W TPUHITATI
JNENUCTBUS CBUHIIOBOTO aKKyMYJISTOPA.

3)  AwmdotepHocTh. PaBHOBecMe B pacTBOpax  TPYIHOPACTBOPHMBIX
ANEKTpOoNUTOB. IIpon3BeneHNE paCTBOPUMOCTH.

4) BanenTHoCTh. TUIBI M KpaTKasi XapaKTEPUCTUKA XUMUYECKUX CBA3ECH.

5) Bzaumopeiicteue Mexay wmonekyidamu. Cunel  Ban-nep-Baanbca.
[Tonstpuzanus. BomopoaHast cBsA3b.

6) Bropoe Hauamo TtepMomuHaMuku. [loHsTHe 00 SHTpONUU. DHEPrHs
['u60ca. Dueprus ['enpmromnsiia. HanpaBieHHOCTh XUMHUYECKUX PEAKITUH.

7)  TampBanmueckuii smemeHT. CoOCTaBleHHE LEMU  TajJbBAaHUYECKOTO
AJIEMEHTa,  JJEKTPOJHbIE  Mpolecchl.  Pacuer  3IEKTPOABIKYIIEH  CHIIBI
rajibBaHUYECKOTO 3JIEMEHTA. TOIJIMBHBIC SJIEMEHTBHI.

8) I'mpponus comnen. [Ipumepst ruaposmsa coseii. Koncranra rugponusa.

9)  3apsaka u paspsaka CBUHIIOBOTO aKKyMYJISITOpa.

10) MHonnoe npowussenenue Bojabl, PH u pOH, ux B3anmHas cBsi3b. bydepHbie
pactBopbl. MTHIUKATOPHI.

11) Kaxkwue nporecchl MPOTEKAOT Ha TPAHUIIE METajlIa C paCTBOPOM €ro COJH?
JIBOWHOW  DJIEKTPUYECKUM  CIIOM. OJNEKTPOAHBIE IMOTEHUHAIBl.  Bprancnenue
ANIEKTPOHHBIX MOTEHUHUAIOB METAJUIOB MPU HECTAHJAPTHBIX YCIOBUAX. YpaBHEHHUE
HepHcra.

12) Karamus. MexaHu3M KaTaTUTHYSCKUX peakiuii. Buabl kataan3aTopos.

13) KoBanenTtHast cBs3b. Buabl 1 0COOCHHOCTH KOBAJICHTHOH CBsi3u. MoHHas
CBS3b.

14) KoHmeHTpamnus pacTBOPOB: MOJISUIbHAs, MOJIIPHAs, HOpPMaJbHasl,
MaccoBasi J0Jisl, MOJIbHAS TOJIS.

15) Kopposus. Bumgsl koppo3uu. Koppos3usi OIMHKOBAHHOTO W JIY)KEHOTO
JKeje3a MPU HapyIIEHWH IEJOCTHOCTH MOKPBITUS BO BJIAKHOM M KHUCJIOW cpenax.
MeToapbl 3aUTHI METATUIOB OT KOPPO3HH.

16) Koppo3swus. Buabl 3neKkTpoxuMudeckol koppo3un. Kopposus mox Kariei
AKUAKOCTH. CKOPOCTh KOPPO3UH. 3aIUTa METAIIIOB OT KOPPO3UHU.

17) Meramibl. du3udeckre CBOWCTBA METALUIOB. MeTalindyeckas CBS3b.
DIIEKTPONPOBOTHOCTb.

18) Monb. MonpHass Macca. XHMHYECKHE SKBUBAJICHTHL. OImpeneicHue
SKBUBAJICHTHBIX MACC MPOCTHIX U CIOKHBIX BEIIECTB. 3AKOH YKBUBAJICHTOB.

19) OOmas xapakTepucTHKa (PU3NYCCKUX U XUMHUUYECKHUX CBOHCTB METAJLJIOB.
B3anmoneiicTBre UX ¢ KUCIOTaMH U IIEJI0YaMHU.

20) Ocmoc u ero ponb B Ouojormueckux mporeccax. OcMOTHYECKOE
NaBJIcHHE. AKTUBHOCT.

21) IlepBblii 3aKOH TEpPMOAMHAMHMKH. TerioBod 3(PGEeKT XUMHUECKOH
peakuuu. 3akoH ['ecca U cieACTBUE U3 HETO.

22) IlpaBwiia BBIYUCIICHUS YKBUBAJCHTHBIX MAcC: KUCIIOT, OCHOBaHUH, COJICH,
OKCHJIOB. 3aKOH 3KBUBAJICHTOB.

23) IlpaBuwno Baut-I'odda. IonstTrue 00 3HepruuM akTUBANMH. YpPaBHEHHUE
AppeHnuyca.



24) Ilpoctbie ndreMeHTHl — MeTauibl. [lepHoAMYHOCTh M3MEHEHUS! CBOWCTB
METAJJIOB. XHMHUYECKAasi AKTUBHOCTh METAJUIOB. B3auMoaeicTBHE METauIOB C
KHCJIOPOAOM, BOJIOM Y LIETOYAMH.

25) PactBophl. OOImue cBoiicTBa pacTBOpoB. 3akoH Paymsa. CraenctBue u3
3akoHa Payrs.

26) Peakuum HWOHHOrO OOMEHa B pacTBOpax »dJCKTPOJMTOB. IIpaBuiio
bepromnne. bydepHsie pacTBOpBHI.

27) Peakimm oOpaTuMble H HeoOpaTuMble. XUMHYECKOS paBHOBECHE.
Koncranta paBHoBecus. Ilpunimun Jle-Illarenbe. Cmemienue paBHOBecusi. Pacuet
KOHCTaHThI paBHOBeCHs. PaBHOBecHE B reTEPOr€HHBIX CUCTEMAX.

28) CoBpemenHas (opmynupoBka Ilepuomuueckoro 3akoHa. Ilpuuuna
NEPUOJIMYHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB, 3JIEKTPOHHBIE aHayioru. llepuopsl,
IpyMNIibl, HOATPYIIIbI, CEMEWCTBAa HA OCHOBAaHUH aHAJIN3a IEKTPOHHBIX KOHPUTypalui
(onmeKkTpoHHBIX (OopMysd) aTtoMoB. M3MeHeHHME AaTOMHBIX paJuycoB, SHEPTrUu
MOHU3ALIUH, CPOJICTBA K DJIEKTPOHY, SJEKTPOOTPULATEILHOCTH B IEPHOJIAX, B IJIaBHBIX
Y TOOOYHBIX NOJATPYIIAX.

29) CoBpeMEHHBIC TIPEJCTABICHUS O CTpPOCHUM aToma. JIBoiicTBeHHas
npupoza snekrpona. Opourans. KBaHToBbIE Unca.

30) ComnbBaTanus. ['uaparanus. W3oToHnueckuit KOX(PPUITUEHT.
PactBopuMOCTS.

31) Dmnekrponutudeckas —guccorpanus. CTeneHb  3JICKTPOJUTHUECKOU
JUCCOLIMALMK, €€ 3aBUCHUMOCTh OT KOHLEeHTpauuu. KoHcTraHTa nucconuanuu. 3aKoH
pazbasienust OcTBanbaa.

32) Crpoenue aroma. Ilpunnun Kieukosckoro. IlpaBuna Ilaynmu u I'yHna.
PeanbHast cxema 3aroHEeHUs 3JIEKTPOHHBIX TIOAYPOBHEH. S, P, d, f — anemMeHTHI.

33) CrpoecHue MBOWHOIO 3JEKTPHUECKOTO CJOS. DJICKTPOIHBIA MOTCHIIUAIL.
CraHgapTHBIA 3JEKTPOJIHBIM MOTCHUUAI. 3aBUCUMOCTh BEJIMYUHBI SJIEKTPOIHOTO
NOTEHIMANIAa OT MPUPOIbI SJIEKTPOAOB, KOHLEHTpPALUHU, TEMIEPATYpbl U HPHUPOABI
anekTposinta. Y paBHenue HepHcera.

34) Crpykrypa [lepuonndeckoii cuctemsr [.11. Menneneesa. [lepnonnueckue
CBOMCTBa 3JIEMEHTOB. OHEPrus HWOHM3aLUUU. OHEPrus CpOACTBA K DJIEKTPOHY.
DNEeKTPOOTPUIIATEBHOCTD.

35) CymHocTh 37ekTponu3a. [locienoBaTebHOCTh Pa3psSIKd KAaTHOHOB H
AHUOHOB B BOJHBIX pacTBOpPAX 3JIEKTPOJUTOB. llomspuzanms >1eKTpoaoB. SIBIeHHE
MIEPEHAIPSKEHUS Ha DJIEKTPOAAX.

36) Teopusi siekTpoauTHUYECKOW aucconuaru. CTENeHb JUCCOLUAIIHH.
du3nyeckuii CMbICIT U30TOHUYECKOTO Ko puimenta. KoHcTanTa nucconuanuu.

37) XapakTepucTHKa OCHOBHBIX TEPMOJAMHAMHUYECKUX QYHKIHMHA. DK30- U
SHJIOTEPMUYECKUE PEAKLIUH.

38) Xumunyeckas kuHetuka. [lopsimok peakiuu. KuHetmdeckue ypaBHEHHS
XUMHUYECKUX PEAKIUI. 3aKOH JEHCTBYIOLIMX MaccC.

39) Xumunyeckas kuHetnka. CkopocTh peakiuu. KoHCTaHTa CKOPOCTH.
BnusHue naBieHMss W TeMIleparypbl Ha CKOPOCTh XUMHYECKOW peakuumu. Pacuer
KOHCTaHTbI CKOPOCTH.



40) XuMHYECKHE MCTOYHHKHU TOKA: TaIbBAHUYECKHUE DJIIEMEHTHI, TOIUIMBHBIC
JJIEMEHTHI U AKKYMYJISTOPBI.

41) Xwumuyeckoe paBHoBecwe. Koncranta paHoBecus. [lpuHimmmn Jle-
[ITarenbe. PaBHOBECHE B FETEPOr€HHBIX CUCTEMAX.

42)  Dnextponm3. DIEKTPOIU3 C PACTBOPHUMBIM U HEPACTBOPUMBIM aHOIAMHU.
DIEKTPOXUMHUECKOE MOIYYEHUE U papUHUPOBAHUE METAIUIOB. 3akoHbl Dapaes.

[lonp30BaHMEe pa3IMYHBIMM TEXHUYECKUMHU yCTpOWCTBaMH, Kpome OBM
KOMIIBIOTEPHOT'O KJlacca M MPOTPaMMHBIM OOECHeuYeHHuEeM, HEOOXOAUMBIM st
pelIeHns MTOCTaBJICHHBIX 3a7a4, He aomyckaercsa. 1Ipu »kenaHum cTyneHTa NMOKUHYTh
npeneabl ayJIuTOPUU BO BpeMs SK3aMeHa SK3aMEHAIIMOHHBIM OWJeT IMociie ero
BO3BpAILICHUS 3aMECHAETCH.

[IpenogaBaresnb MMEET IIPaBO IOCJIE NPOBEPKH IMCBMEHHBIX OTBETOB Ha
HK3aMEHALMOHHBIE BOIIPOCHI U PEUICHHBIX HA KOMIBIOTEPE 3aJ1a4 3a74aBaTh CTYJICHTY B
YCTHOM (hopMe YTOUHSIOUIME BOIPOCHI B paMKaxX COJEPKAHMS HK3aMEHAIMOHHOTO
Ouiiera, BBIAAHHOTO CTYACHTY.

HMHble HOpPMBI, pErIaMEHTUPYIOIIME NPOLEAYPY IPOBEACHUS DK3aMEHa,
npeacTaBiieHbl B [107105KeHUN 0 TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOYHON
aTTeCTAalU CTYICHTOB.

9.2. OueHO4YHBbIE CPeCTBA /1JIsl NPOBECHUS MPOMEKYTOUHON aTTeCTAIIMU B
(¢opme 3auera
VY4eOHBIM IJIAHOM 3a4eT MO AUCLIUILINHE HE MPETyCMOTPEH.

9.3. OneHouHbIE CPeICTBA IS IPOBeAeHUs IPOMEKYTOYHOI aTTecTaluu B
(¢popme KypcoBOro nmpoeKkTa Ui KypcoBoid padoThbl
Y4yeOHBIM MJIAHOM HE MPETyCMOTPEHBI.

10. MeToauyeckue peKOMEHAALMH 110 OPraHU3ANMU U3YYEeHUs TUCHUTITHHbBI

CryzneHTsl epesi HadyaloM M3Y4YEHUsl JUCIUIUIMHBI 03HAKOMJIEHBI C CHCTEMaMHU
KPEAUTHBIX €ANHUILL U OAJUIbHO-PEUTUHIOBOM OLIEHKH.

CTyleHThl, U3ydalllue [UCUUIUIMHY, OOECIIEUUBAIOTCA SJIEKTPOHHBIMU
U3JIAHUSIMU  WJIM  JIOCTYIIOM K HHUM, Y4e€OHO-METOJMYECKUM KOMIUIEKCOM I10
JUCLMIUIMHE, BKJIKOYas METOAMYECKUE YKa3aHUs K BBINOJHEHUIO J1a00paTOPHBIX
paboT, BCeX BUIOB CAMOCTOATEIILHOM pabOThI.

B  y4eOHbIi TmpoliecC PEKOMEHIYETCS BHEJIpPEHHE CYOBEKT-CyObEKTHOM
MEJaroru4eckoil TEXHOJIOTHH, NP KOTOPOM B paclUCaHUU Ka)xAoro MpenojaaBaTesis
ONpPENENSAETCS BPEMsI KOHCYJIbTAMI CTYACHTOB IO 3aKPEIUIEHHOMY 3a HHUM MOZYJIIO
JUCLUILTUHBIL.

11. BHeceHue U3MeHeHUIl U TOMOJHEHUA B pa004yI0 MPOrpaMmy I CIUTLIHHbI
CopepxaHue pabouMx NPOrpaMM  JUCHUIUIMH  €XKEroJHO OOHOBIISIETCS
MPOTOKOJIaMu 3acenanuii kadenprsl o yrBepxkaeHHOW «llomoxkeHnem o CTpyKType,
cojiep>)kaHuu U oopMiIeHUH pabOYuX MPOrpaMM AMCIUILUIMH MO 00pa30BaTEIbHBIM
nporpammamM, cootBercTByommuM @OI'OC BO ¢ ywyerom mnpodeccuoHanbHbIX
CTaHJapTOB» dopme.



Ipuioxenue

denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BATENBHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TBepcKoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET»

Hanpasnenue moaroroBku ©OakamaBpoB — 13.03.02 DnexkrtposHepreTuka U
ANEKTPOTEXHUKA

Hanpasnennocts (mpouis) — DnekTpocHaOkeHne

Kadenpa «bruoTexHonoruu, XuMum ¥ CTaHIaPTU3AIIUN)

JlncuuiuimHa « X uMus»

Cemectp 2

3K3AMEHALIMOHHBIN BUJIET Ne 1

1. 3aganue 175 IPOBEPKH YPOBHS «3HaTh» — WK 0, wiu 1, wnu 2 6anna:
Peakiuu oOpatumblie U HeoOpaTuMble. XUMUYecKkoe paBHOBecue. KoHcTanTa
paBHoBecus. [Ipuanun Jle-Illatense. Cmenienne paBHOBECHSI.

2. 3agaHue aJs MpOBEPKU YPOBHA «yMeThb» — v 0, i 2 Oasa:
[Ipoussenenue pactsopumoctu AgCl pasno 1.73:101° (mpu 25°C). Onpenenure
KOHIIEHTPALIMIO HOHOB cepedpa B pacTBOpE.

3. 3amanue 175 IPOBEPKHU YPOBHS «yMeTb» — wi 0, unu 2 6asna:
Kakoit meramn B mape Zn-Ni Oynmer pacTBOpATBCS B YKCYCHOM KHCIIOTE?
CocraBbTe cXeMy KOPpPO3UH, 3aIUIIUTE MIEKTPOJHBIE MPOLECCHI.

Kpurtepuu UTOroBoii 0lleHKH 32 IK3aMeH:

COTJIMYHOY - TIPU CyMMe OaIJIOB 5 Wiy 6;

«XOPOIIO» - IPH CyMMe 0auioB 4;

«yIlOBJIETBOPUTEIBHOY - IIPU CyMMe OalioB 3;
«HEYIOBIETBOPUTEIBHO» - TpH cymme 6autoB 0, 1 wnu 2 6ana;

CocraButens: o1l kadgeapsr BXC I'.H. IlemuaeHko

3asenyrommii kadenpoit BXC M.I'. Cynpman
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