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1. lesan 1 3a7a9u TUCHHIIJIHHBI

Heabro wu3ydeHUs TUCHMIUIMHBI «XHUMHsS» SBISETCS (OPMUPOBAHHE Y
CTYJICHTOB OCHOBHBIX MPEJCTABJICHHIA 00 OOLIMX 3aKOHOMEPHOCTSAX MPUPOABI U
YAaCTHBIX 3aKOHAX XMMHHU.

3agavyaMu TUCHMILTHHBI SBISFOTCS:

- mpuoOpeTeHHWe 3HAHMK 00  OCHOBHBIX  XUMHYCCKUX  SIBJICHHSIX;
(GyHIaMEHTAIbHBIX  IMOHATHSAX, 3aKOHaX MW TCOPUSAX  XHMHH, XHMHYECKOM
TEPMOJUHAMHUKY, KHHCTUKH, PABHOBECHSI M PAaCTBOPOB, JJICKTPOXUMHUYECKUX
MIPOIIECCOB, CBOMCTB METAJUIOB U HEMETAJLIOB;

- OBJIQJICHHMEC METOJaMH W TMpUEMaMHU PEIICHUS KOHKPETHBIX 3aJad W3
pa3IMYHBIX 00JacTel XHUMHUH,

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

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/;ibHOM MPOrpPaMMbl

JluciuIninHa OTHOCUTCS K IHCIUINIHHE 00s3aTenbHor yactu bioka 1 OIT BO.
Jlist m3ydeHust Kypca TpeOyroTcsi 3HaHUsI, YMEHHSI M HaBBIKH, TIOJTy9CHHBIC B TIPOIIECCE
W3y4eHUs JAUCHUIUIMH  «Xumusa», «Dusuka», «Marematnka» B CpelaHEH
0011e00pa3oBaTeIbHON  IMIKOJIE, YYPEKACHUSX HAYaIBHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHMs WM CPETHETO CIEIIHATBHOTO 00pa30BaHUSI.

3HaHUs, TOJYyYEHHbIE B JaHHOM Kypce HEOOXOAMMBI JUIsl TMOCIEAYIOIIETO
M3yYeHHMs TakMX JUCHMIUIMH  Y4eOHOTro  Tporecca, Kak  «[ Waposorus»,
«ITouBoBenenue», «CTpouUTeNbHBIE MaTepuaibl», «DUNKO-XUMHUYECKUE METOIbI
uccinenoBanusi Topda». IIpuoOpeTeHHbIe 3HAHUA B paMKaxX JTaHHOW JIUCIUIIIMHBI
HEOOXOIUMbl B JajbHEWIIEM NpH MOATOTOBKE BBIMTYCKHON KBalu(UKAIMOHHOU
paboOThI.

3. [lnanupyemble pe3ybTaThbl 00y4eHHs MO JUCHHUILINHE

3.1 Ilnanupyemblie pe3yabTaThl 00y4eHHs MO JUCHUILIAHE

OIIK-1. CnocobeH y4acTBOBaTh B  OCYIIECTBIEHHUU TEXHOJIOTMYECKUX
IPOLIECCOB [0 HWHKEHEPHBIM M3bICKAHUSM, NPOCKTUPOBAHUIO, CTPOUTEILCTBY,
AKCIUTyaTallii PEKOHCTPYKIUU 00BEKTOB MPUPO1000YCTPOUCTBA U BOJOMOIB30BAHMS.

NHaukaTopbl KOMIIETEHIIMH, 3aKPeNJIEHHBIX 3a aucuuiuinaoi B OXOII:

HNOIIK-1.1. 3uanue u énadenue memooamu ynpaeieHus npoyeccamu 8 0oaacmu
UHIICEHEPHbIX U3BBLICKAHUL, NPOEeKMUPOBAHUs, CMPOUMENbCMEd, IKCHIYamayuu u
PEKOHCMPYKYUU 0O0BbEKMO8.

IHoka3zaTean oneHUBAHUS UHIUKATOPOB JI0CTUKEHUSI KOMIIETEHIIH

3HaTh:

31.1. OcHOBBI XUMHUYECKUX SIBIICHUH; (pyHIAMEHTAJIbHBIX MOHITHH, 3aKOHOB U
Teopuil OOIIEH XUMHUU: YUEHHUS O MEPUOAMYHOCTH, XUMUUYECKOW KHUHETUKH, TEOPUU
PacTBOPOB, INEKTPOXUMUYECKHUX IIPOLIECCOB, CBOMCTB METAJUIOB U HEMETAJLIOB.

31.2. OCHOBBI METOJIOB HCCIICIOBAaHUSI CBOMCTB BEIIECTB M MATEpPUAIIOB M
METO/bl KOPPEKTHOM OLIEHKHU MOTPEIIHOCTEN ITPU IPOBEAECHNUN SKCIIEPUMEHTOB.



Ymers:

V1.1. Onpegenars BeauuuHbl pH W XapakTepUCTUKM  IUCCOLMALIUU
AJIEKTPOJIUTOB, IPOU3BOJUTH PacyeThl KOHLEHTpPAlMM PACTBOPOB  pa3iIMUYHBIX
COEIMHEHUM, OLIEHUBATh CKOPOCTh XUMHUYECKUX PEAKIHUI, OLEHUBATh KOPPO3HOHHYIO
CTOMKOCTh METAJJIOB U CKOPOCTh DJIIEKTPOXUMHUYECKOU KOPPO3HHU.

V1.2, IlpuMeHATh Ha IPAKTUKE OCHOBHBIE METO/IbI XUMUYECKOTO KOHTPOJIS.

V1.3. PemaTh KOHKpPETHBIE 337241 U3 PA3IUYHBIX 00JIaCTe XUMUU.

3.2. TexHoJsiornu, odecneuynBawiue GopMupoBaHue KOMIETEHIM I
[IpoBenenue JEKIMOHHBIX 3aHATUN; BBHINOJHEHHE JAOOPATOPHBIX 3aHATHI;
camocCTosITeNIbHas padoTa Mo/ PYKOBOACTBOM IPETOaBaTells.

4. TpynoeMKoOCTh IMCHMILJIMHBI U BUABI Y4e0HOI1 padoThI

Ta6nuna 1. Pacnipenenenue Tpy10€MKOCTH AUCITUTIIMHBI IO BUJaM y4eOHOM paOOThI

Bun yuedHoii paGoTsl 3ayeTHbIe AKkaieMU4ecKHe 4achl
eIMHUIIBI
O0mas Tpy10eMKOCTh TUCHUILIHHBI 4 144
AyauTopHbIe 3aHATHS (BCEro) 60
B toM uuncie:
Jlexun 30
[Ipaktuueckue 3anarus (113) HE IIPENYCMOTPEHBI
JlaGopatopnslie pabotsl (JIP) 30
CamocrosiTeibHAasE  padora  00y4YarOUIUXCS 48+36(9K3)
(Bcero)
B towm uncre:
KypcoBas pabora HE MPEeIyCMOTPEeHa
KypcoBoii npoekt HE MPEyCMOTPEH
PacueTtHo-rpaduydeckue padOThI HE TIPeayCMOTPEHBI
Jlpyrue BUABI CaMOCTOSATENLHOM paboThI:
- IOATOTOBKA K JIAOOPATOPHBIM 3aHITHIM 25
Tekynuii KOHTPOJb YCIIEBAEMOCTH U
HE MPEeIyCMOTPEH
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)
Texymmii KOHTPOJIb YCIIEBAEMOCTH U 23+36(oK3)
MPOMEKYTOYHAs aTTecTalus (9K3aMeH)
IIpakTHYecKkasi MOATOTOBKA NMPH peain3alun 0
AUCIHUILIMHBI (BCEro)

5. CTpykKTypa u coaep:KaHue TUCHUIIHHBI
5.1. CTpykTypa IMCUMILINHBI

Tabnuna 2. Moy TUCHUIUIMHBI, TPYJOEMKOCTh B 4Yacax M BUJIbI Y4eOHOI paboThI

Ne HaumenoBanme Tpya-tb| Jlekuuu | IlpakTuy. JIao. Cam.
MOYJIfA 4acel 3aHATHA | MPAKTHKYM pa6ora
1 |OcHOBHBIC IOHATHS U 17 3 - 4 6+4(9K3.)
TEOPETUUECKHUE
MIpEACTABICHUS 00MIeH
XUMUHI
2 |CtpoeHMeE BEIIECTRA. 14 4 - - 6+4(9K3.)
[lepronnueckas cucrema
3JIEMEHTOB. XUMHUYECKas
CBSI3b




3 |DneMeHThl XUMHYECKOU 17 4 - 2 6+5(9K3.)
TEPMOIMHAMHUKHU.

4 |OCHOBBI KHHETHKH 17 3 - 4 6+4(ok3.)
XAMHUYECKHUX peaKui

5 27 6 - 8 8+5(3K3.)
PacTtBOpBI

6 |OKHCIUTEIbHO-BOCCTAHO- 25 6 - 6 8+5(3k3.)
BUTEJILHBIE PEAKITUH.
DNEKTPOXUMHUYECKHE
MIPOIIECCHI

7 15 2 - 4 4+5(7k3.)
XuMUsT METATIIIOB

8 13 2 2 4+4(9K3.)
JucniepcHble CHCTEMBI

Bcero na mucimminny 144 30 - 30 48+36(3Kk3)

5.2. Conepskanue TUCUMIJIMHbBI

MOAYJIb 1 «OCHOBHBIE IIOHATUA U TEOPETHYECKUE
MNPEICTABJIEHUS OBILIIEA XUMUMN»

XuMus — Hayka O BEIECTBE M €ro IpeBpallleHUusX. Xumuueckas ¢(opma
nBrokeHuss Marepuu. Ilpenver xumuu. OCHOBHbIE XUMUYECKHE MNOHATHA. OOmme
3aKOHBI XMMHUH. 3aKOHBI CTEXHOMETPHUH, SKBUBAJICHTOB. DKBUBAJIECHT, 3KBUBAJICHTHAS
Macca BemecTa. CTeEXHOMETPUYECKUE PACUETHI.

MOAYJb 2 «CTPOEHME BEIECTBA. IIEPUOAUYECKAS
CUCTEMA SJIEMEHTOB. XUMHNYECKAS CBA3b»

[Tepuoguueckuit 3akoH J[.M.MengeneeBa Ctpoenue BemiectBa. CocTaBHBIC
yacTu aroMa. KBaHTOBO-MexaHMuecKkas MoJieib aroMa. KBaHTOBBIEC yucia, OpOUTaiy,
JHepreTudeckue ypoBHu U nonypoBHu. IIpunnun [laymu. [Ipasuino Xynaa. [puniumn
HauMEHbIIEeH CBOOOJIHOM 3HEpruu. DIJIEKTpOoHHAas KOoHurypauus atoma. BajneHTHbIE
AJIEKTPOHBI, BaJEeHTHOCTh. CBoMcTBa aroma. llepmoguueckas cucremMa XUMHYECKHX
3JIEMEHTOB: MEPUObI, TPYIIbI, HOATPYIIbIL. MI3MeHEeHne CBOMCTB aTOMOB B MEPHUOJIE,
MOJrpymIe.

ITonstue o BajieHTHOCTH. Buabl xmmmueckou cBs3u. CBoHCTBA XMMHYECKOM
cBs3u.  KoBalleHTHast  CBs3b, MEXaHWU3M  oOpa3oBaHus.  HampaBieHHOCTD,
HACBIIAEMOCTh, MOJSPHOCTbh, MOJISIPU3YEMOCTh KOBAJECHTHOM CBA3U. XHUMHUYECKas
CBSI3b B KOMIUIEKCHBIX coeluHEHMsX. CTpoeHue KOBaJICHTHBIX MoJieKyJ. MoHHas
CBSI3b U €€ CBOWCTBA: HEHAIPABICHHOCTh, HEHACHIIIAEMOCTh. MeTaumueckasl CBS3b.
Bonoponnas cBsizb. Ban-gep-BaanbcoBbl B3aUMOIEHCTBUS.

MOAYJb 3 «JJEMEHTbI XUMUYECKON TEPMOJJUHAMUKW»

[IpenMer W MeETOABI XMMHYECKOW TEPMOAVMHAMUKHU. TepMOIMHAMUYECKHE
cucremsl. [lapameTpsl cocTosiHUA cucTeMBI. TepMoauHaMudecKui pouecc. OyHKIMU
cocrosiHus. llepBoe Hawamo TepMoanHamuku. 3akoH ['ecca. TemoBoit sddext
XUMHAYECKOMN peakiuu. TepMOXuMHUYecKue pacuersl. Bropoe Hadamo TepMOANHAMUKMY.
Outponusi. Oueprus [ub6ca. Kpurepum u HampaBieHUS TEPMOIMHAMHYECKUX



IMponIcCCoB. HpI/IMeHI/IMOCTB OCHOBHBIX 3aKOHOMepHOCTeﬁ TCPMOANHAMUKHU K KUBbBIM
OpraHu3mMam. [lonsTHe O TEPMOAUMHAMUKE OTKPBITBIX CUCTEM.

MOIYJIb 4 «OCHOBbI KHHETUKU XUMHWYECKUX PEAKITUI»

XUMHYECKOE paBHOBecue. Peaknum ODHOCTaAUWHBIE W MHOT'OCTAJIMHHbBIC
(cOXKHBIE), TOMOTE€HHbIE M TeTeporeHHble. OOpaThMble M HEOOpATHUMBIE PEAKIIMH.
CKopoCTh TOMOTE@HHBIX XHMHUYECKUX peakiuil. OCHOBHbIE (PAKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHYECKON peakuuu. 3aKoH JedcTBUsi Macc. KoHcTaHTa CKOpOCTH
peakiuu. Teopus aKTUBUPOBAHHOTO KOMIUIEKCA. MOJNEKYISIPHOCTh MW TMOPSAOK
peakiuu. 3aBUCUMOCTh CKOpPOCTHM pEAaKIHUH OT TeMmmepaTrypbl. TeMmmnepaTypHbIi
kod(urmenT peaxiu. OcoOEHHOCTH KMHETUKH TeTepOreHHbIX peaknuid. Karamus u
Katanu3atopel. IlpeacTaBieHne O MEXaHM3ME€ TOMOTE€HHOIO U TE€TePOr€HHOrO
Katanuza. DepMeHTATUBHBIM KaTaldu3. XHWMHUYECKOE€ paBHOBECHE B O0OpaTUMBIX
cucrtemax. Koncranrta pasHosecus. [Ipuanun Jle-Illatense.

MOAYJIb 5 «PACTBOPbBI»

OOmue cBoiictBa pacTtBopoB. IloHsiTHE O pacTBOpax Kak TOMOIE€HHBIX
MHOTOKOMIIOHEHTHBIX cuctemax. Kiaccudukanuss pactBopoB. OCHOBBI  (U3HKO-
XUMHUYECKON Teopun pactBopoB. ConbBarauus, ruaparanua. KoHueHTpauus
pPacTBOPOB M CHOCOOBI €€ BoIpaxeHusi. CBOMCTBA )KUAKUX PACTBOPOB HEAIEKTPOIUTOB.
[ToHnkeHe AaBIEHUS HACBIIIEHHOTO TIapa pacCTBOPUTENS HAJ pPACTBOPOM, IOHMKEHUE
TEMIIepaTypbl KUIEHUs pactBopa. OCMOTHYECKOE JaBJIEHUE pacTBopa. MeTobl
ONpENEICHUSI MOJISIPHBIX MAacC PacTBOPEHHOIO BellecTBa. PacTBOPUMOCTH Ta30B B
KUIKOCTSX, 3aBUCUMOCTh PACTBOPUMOCTH OT Paziu4HbIX (pakTopoB. PacTBOpuMOCTH
AKUJKOCTEW U TBEPJBIX BEIIECTB B KUAKOCTAX. BiausiHMe Ha pacCTBOPUMOCTb MTPUPOIBI
KOMIIOHEHTOB M BHEILIHUX YCJIOBUU. JIUCIIEPCHBIE CUCTEMBI.

Teopus  snekTponuTuueckod  aucconuannv. CTeneHb ©W  KOHCTAHTHI
auccormanuu. M3otonndeckuii koapduruent. Teopust KUCIOT, OCHOBAaHUN U COJIEH.
Teopust cmaOblx 3IEKTPOAUTOB. 3akoH pasbabieHuss OctBanbaa. CuibHBIC
anektponutel. Monnas cuna pactBopa. Koadduument axrtuBnoctu. IIponsBenenue
PacCTBOPUMOCTH.

OnekTposvThyecKass aucconuanuss Bojabl. KoHCTaHTa Jguccolaiiii  BOJIBI.
HNonnoe mnpowusBeneHne BoAbl. BoaoponaHslii mokas3arenb. KuCIOTHO-OCHOBHBIE
uHaukatopsl. bydepHbie cucrembl, ux KiaccupuUKanUs U MEXaHU3M JEHUCTBHUS.
bydepnas emxocts u (akTopsl, omnpezaensdionie ee. Peakuuu MOHHOTO oOMEHa B
pacTBOpax 3JIEKTPOIUTOB. Peakunu HEUTpalIn3aunuu, THAPoIn3a, HoHn3auuu. CTerneHb
TUAPOJM3a M €€ 3aBUCUMOCTh OT KOHLEHTpauuu W TemnepaTypbl. KoHcranTa
TUAPOJIN3a.

MOAYJIb 6 «OKUCJIUTEJIBHO-BOCCTAHOBHUTEJIBHBIE
PEAKIIUNU. DJIEKTPOXUMMNYECKUE ITPOLECCHI»

Crenenn OKHUCJICHUS. Oxwuciienue, BOCCTAHOBJICHHE. OKuCIIHUTENb,
BOCCTAaHOBHTE/Ib. BaxkHelIe OKUCINTEIN U BOCCTAHOBUTEINU. THIIbI OKUCIUTEIBLHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA: MEKMOJEKYISIPHbIE, BHYTPUMOJICKYJISIPHBIE, pPEaKIIUH
JUCHIPONIOPLIMOHUPOBaHUST M aucMmyTanuu. CocCTaBi€HUE peakuuil Mo METOoy



AIIEKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO OanaHca. OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
DKBUBAJICHTBHL.  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIM  MNOTEHIMAA  Kak  Mepa
OKUCJIUTEIBbHOW M BOCCTAHOBHUTEIIBHOM CIIOCOOHOCTHM cucTteMbl. Ornpezaenenue
HaIlpaBJICHUS] OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAM.

DJIEKTPOXMMHUYECKAE  MPOLECChl  KaK  IPOLECCHl  B3aUMOIIPEBPALLICHUS
XUMHUYECKOM M DIEKTPUUYECKOM HHepruu. 3akoHbl Dapanes. Inektpoa. Tumsl
anekTponoB. Jnektpoasl [ wm Il poma. DaEKTpoabl AKTUBHBIE W HWHEPTHHIE.
DIEKTPOJIHBIE MPOLECCHl. DNEKTPOAHBIN MOTEHIUAT U MEXaHU3M €r0 BO3HUKHOBEHHUS.
VYpaBuenne  HepHcera. Psan craHpapTHBIX — QJIEKTPOAHBIX  MOTEHUIHAJIOB.
[ManbBaHMYECKUN 3IIEMEHT. AKKYMYJIATOP. DIEKTPOABUKYIIAS CHIIA TAIIbBAHUYECKOTO
anemeHTa. Dnekrposus. [lorenuuan paznoxenus. [lonspusaius 31€eKTpoaOB.

MOAYJIb 7 «XUMHUA METAJIJIOB»

PactipocTpaHeHHOCTh 3JIEMEHTOB-METAIUIOB. OCHOBHBIE METOAbI MOJTYyUYEHUS U
OYMCTKU MeETauioB. PU3NUECKHE M XUMHYECKHE CBOMCTBA METAUIOB. AKTHBHOCTH
MetaiuioB. Koppo3us MeTamuioB. XuUMHUYECKass M DJIEKTPOXUMHYECKAST KOPPO3HUS.
Peaknuu o6pa3zoBaHus MJIEHOK HA MOBEPXHOCTU TBEPAOIO Tenia. 3allluTa METalIOB OT
KOPPO3UH.

MOAYJIb 8 « IMCIHEPCHBIE CUCTEMBbI»

Knaccudukanuss TOBEPXHOCTHBIX  SIBJICHUHW U JUCHEPCHBIX  CHUCTEM.
Knaccudukanus AUCHEPHBIX CHUCTEM IO arperaTHOMYy COCTOSIHHIO, KHHETHYECKUM
CBOWCTBaM, pa3Mepy 4YacTull. MOHOIUCIEPCHBbIE W MOJUIUCIIEPCHBIE CHCTEMBI.
CBoOoaHOUCTIEPCHBIE U CBS3HOJMCIIEPCHBIE cucTeMbl. dopma U pasMmepbl 4YacTull
nucrniepcHoi (aspl. JlucnepcHoCTh. YenbHas MOBEPXHOCTh. PacmpeneneHus 4acTHil
no pasmepaM. BzauMoCBSI3b MeXIy pa3IMYHBIMU TUIAMH PaclpeAesieHUM.
Cnemuduka crpoenus wmexdazHoit moBepxHOCTU. Cuibl, JEUCTBYIONIME HA
MMOBEPXHOCTHBIE MOJICKYJIBI.

5.3. JlabopaTopHbie padoThI

Tabmuma 3. JlabopaTtopHbie pabOTHI U UX TPYAOEMKOCTh

[TopsiaxoBelilt HOMep Moayis. Llenu HaunmenoBanue 1abopaTopHbIX paboT Tpyno-
1a00paTOPHBIX pabOT €MKOCTh
B yacax

Monayas 1 Nuctpyktaxk mno Tb B xuMuueckon 4

Heab: 3HAKOMCTBO C OCHOBHBIMH | Tabopartopun. OCHOBHBIC 3aKOHBI XUMUH.
MpaBUIaAMHA TIOBEICHHS B
XUMHUYECKON naboparopuu.

Onpenenenne SKBUBAJICHTHOU MAacChl
[Ipuobperenue HaBBIKOB

MeTajuia
AKCIEPUMEHTAIIBHOTO  OINpPEACIICHUS
MOJISIPHOM MacChl BEIIECTBA
Moayas 3 2
Hean: 3HakomMcTBO ¢ Meroaukamu | OnpeneneHue SHTAJILIINHU peakmuu
WU3MEPEHUS u pacyeTa | HEUTpalIU3aluu

TEPMOJUHAMUYECKHX  IapaMeTpOB.




W3ydyeHnue  BIMAHUA  Pa3IUYHBIX

(bakTOpOB OKpYKaloIIeW cpeabl Ha

TEPMOJUHAMHUYECKHE napameTpsl

CHCTEMBI.

Monayasb 4 OCHOBHBIE  3aKOHOMEPHOCTHM  IPOTEKaHUs
Hean: N3yuenue CKOPOCTH | XMMMUYECKUX PEaAKIIUI

XUMHUYECKOMN peakuuu u ee

3aBUCUMOCTH  OT  KOHIIEHTpalUH

pearupyomux BEIIeCTB, BEIUYHUHbI
MIOBEPXHOCTU pa3fiella pearupyroumx

BEIIECTB, KaTajau3aropa,
TeMIepaTypsl. N3yuenune
XUMHYECKOTO paBHOBECHS U

BIUSIIONUX HA HETO (h)aKTOPOB.

Xumudeckass KHHETHKA U PaBHOBECHUC

Moayab 5

IHeab: 3HAKOMCTBO C METOJMKaAMH
IIPUTOTOBIICHUS pacTBOpOB,
criocobamu BBIpAKCHUS u
HKCIIEPUMEHTAIBHOTO  OIPEIEIICHUS
KOHILICHTpauui. V3ydeHre OCHOBHBIX
3aKOHOB, CBA3aHHBIX C PACTBOPECHHUEM

Crioco0b1 BBIPKCHUS COJIepKaHUS
PacTBOPEHHOTO BELIECTBA B PACTBOPE.
[IpurorosneHnue pacTBOPOB 3aJaHHOM
KOHIIeHTpauuu. OnpeneneHue
KOHIICHTPAIIUH IMPUTOTOBIIEHHOTO PacTBOpa
METOJIOM TUTPOBAHUS

Onpez[eneHHe MOJIBHBIX MacCC B€IICCTB
MCTOJOM KPHOCKOITHH.

BEILECTBA. N3yuenue CBOMCTB =
CBolicTBa pacTBOPOB AIEKTPOJIUTOB.
pacTBOpOB.
Onpenenenrie pH  pacTBOpOB  KHCIIOT,
OCHOBaHUH, coiel. I 'uapoins.
MopnyJs 6 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
Heab: wW3y4YeHUE OKHUCIUTEIBHO- | MpoLecchl. MeTOoIbl COCTaBICHUS YpaBHEHUM
BOCCTAHOBUTENIbHBIX  PEAKUMH M | OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX
(GakTopoB,  BIMAIOIIMX Ha  MX | ypaBHEHUH
nporekanue. M3ydenuwe  ycnoBuit
BO3HUKHOBEHHUS u paboThI

rajJbBaHUYECKUX Tap B pa3IMYHBIX
cpeaax. 3HaKOMCTBO C OCHOBHBIMU
3aKOHAMHU 3JIEKTPOJIM3a PacTBOPOB U
pacIIaBoOB JIEKTPOJIUTOB

DNEKTPOXUMHUYECKHE IIPOLIECCBI.
["anbBaHUYECKHIT DJIEMEHT, JIEKTPOJIU3

Moayas 7

esab: n3yyeHrue CBOMCTB METAIIIOB,
MPOLECCOB XUMUYECKOU U
AJIEKTPOXUMHYECKONH KOPPO3HH
METaJUJIOB

XUMHYECKHE CBOMCTBA METAJJIOB.

Koppo3zus merannos

Moayas 8
Hean: U3y4YeHUe
JMCIIEPCHBIX CUCTEM

CBOWCTB

CBolicTBa AUCIIEPCHBIX CUCTEM

5.4. IlpakTHyecKue 3aHATHS
VY4eOHBIM MJIAHOM MPAKTUYECKUE 3aHIATHS HE TIPEyCMOTPEHBI.




6. CamocTosiTesibHAsE padoTa 00y4arOIIUXCS U TEKYIIUH KOHTPOJIb yCIIeBaeMOCTH
6.1. Ilesiu camocTOATEILHOM PA0OTHI

OCHOBHBIMH ~ LEJISIMM ~ CAMOCTOSITENIBHOM ~ pa0oThl  OakallaBpoOB  SIBISIETCS
(dopMHpOBaHHE CIIOCOOHOCTEN K CaMOCTOSITEIbBHOMY MO3HAHUIO U OOYUYEHUIO, IIOUCKY
JauTepaTypel, 0000IIeHHIO, OQOPMJICHHUIO W  TPEACTABICHHUIO  IMOJYyYCHHBIX
pe3yJbTaTOB, HMX KPUTUYECKOMY aHaJM3y, IIOMCKY HOBBIX, pPALMOHAIBHBIX U
HEOPJIMHAPHBIX PEIICHU, apryMEHTUPOBAHHOMY OTCTaMBAaHUIO CBOMX MPEIJIOKECHUM,
YMEHHMU NOATOTOBKU BBICTYIUIEHUHN U BEICHUS TUCKYCCHM.

6.2. OpraHu3zanus ¥ cofepKaHue CaMOCTOATEJbLHOMH PadoThI

CaMmocTosiTenbpHast padoTa 3aKIF0YaeTCs B M3yUYEHUHU OTIEIBHBIX TEM Kypca IO
3aJJaHUIO MPEMNoIaBaTesl M0 PEKOMEHyeMON UM Y4eOHOU TuTepaType, B TIOJATOTOBKE
K J1a0OpaTOpPHBIM 3aHATHSIM, K TEKYIIEMY KOHTPOJIO YCIEBA€MOCTH; TOJTOTOBKE K
HK3aMEHY.

[Tocre BBOAHBIX JICKIIHIA, B KOTOPBIX 0003HAUAETCS COJEp)KaHUE AUCIIUILINHBI,
ee mpoOsieMaThka M MPaKTHYeCKas 3HAYMMOCTh, CTYJIEHTaM BBLAAIOTCS 3aJaHUs Ha
nabopatopHbie paboThl. JlabopaTopHbIe 3aHATHS OXBaThIBAIOT Bce MOAYJM. B pamkax
JOUCLMIUTMHBI BhIMOIHSETCS 13 mabopaTopHBIX paboOT, KOTOPbIE 3alUMIIAIOTCS YCTHBIM
omnpocoM. BeimonmHeHue Becex 1abopaTopHbIX paboT 00sS3aTENbHO.

B cnyuae HeBbImonHeHUs 1a0OpPaTOpPHON pabOTHI MO yBAXKUTEIHHOW MPHUUMHE
CTYIACHT JOJDKEH BBINIOJHUTH IMPOIYIIEHHBIE JIa0OpaTOpHbIE 3aHATHS B 4Yachl,
OTBEJICHHBIE HAa KOHCYJIbTHPOBAHUE C MIPETOJaBATEIIEM.

7. YueOHO-MeTOAUYeCKOE M HHPOPMALIMOHHOE O0ecneYeHne TN CIUTIIUHbI
7.1. OcHOBHas JMTEPATYpPa MO0 AUCUHUILIHHE

1. Koposun, H.B. O6uias xumus : y4eOHUK JJi1 BY30B MO TE€XH. Hamp. U
CIIell. : B cocTaBe yueOHO-meToandeckoro komruiekca / H.B. Koposun. - 11-e u3n. ;
ctep. - M. : Boicmias mxkosna, 2009. - 557 c. - (Ilo6eauTens KOHKypca y4eOHHKOB). -
bubmuorp. : ¢. 546. - Tekcr : HenocpencTBeHHbiid. - ISBN 978-5-06-006140-6 : 466 p.
40 k. - (ID=75058-28)

2. ['munka, H.JI. O6mas xumus : yueOHUK 1Jis BY30B : B 2 Tomax. Tom 1 /
H.JI. I'nmunka; nonx penakuueit B.A. IlonkoBa, A.B. ba6koga. - 20-¢ u3n. ; nepepad. u
nor. - Mocksa : FOpaiit, 2022. - 353 c. - (Briciiee oOpazoBanue). - OOpazoBarenbHas
riatdopma FOpaiit. - Teker : anekTpoHHBINA. - Pesxxum goctyna: mo moamnucke. - Jara
obopamenus: 07.07.2022. - ISBN 978-5-9916-9353-0. - ISBN 978-5-9916-9354-7. -
URL: https://urait.ru/bcode/490493 . - (ID=142453-0)

3. I'munaka, H.JI. OOmas xumus : ydeOHUK 1)1l By30B : B 2 ToMax. Tom 2 /
H.JI. T'nunka; non penakuueit B.A. IlonkoBa, A.B. baGkoga. - 20-¢ u3n. ; nepepad. u
nom. - Mockga : FOpaiit, 2022. - 380 c. - (Beiciiee obpazoBanue). - O6pazoBarebHas
matdopma FOpaitt. - Tekcer : anexkTpoHHBIN. - Pexxum noctyna: mo mojamnucke. - Jlata
obopamenus: 07.07.2022. - ISBN 978-5-9916-9670-8. - ISBN 978-5-9916-9671-5. -
URL.: https://urait.ru/bcode/490495 . - (1ID=142452-0)

4. I'enppman, M.U. Xumus : ydeOHUK AJIs1 CTYACHTOB BY30B IO TEXH. CIIELI.
u Hanp. / M.U. T'ensdman, B.I1. KOctpartos. - 3-e u3n. ; crep. - Cankr-IletepOypr [u
ap.] : Jlane, 2003. - 472 c. : un. - (YueObnuku ais By3oB. CriennanbHas JIuTepaTrypa). -



https://urait.ru/bcode/490493
https://urait.ru/bcode/490495

bubnuorp. : c. 448. - Tekct : HenocpenctBennsbiil. - ISBN 5-8114-0200-7 : 107 p. 03
K. - (ID=47678-8)

7.2. lonoJIHUTEIbLHAS JIUTEPATYPa MO JUCHMUILIIMHE
1. I'muaka, H.JL. 3agaun U ynpaxHeHus 1Mo oOmer XuMum : y4deOHO-
npaktudeckoe nocodue / H.JI. I'nunka; nmox penakuueit B.A. TTonkosa, A.B. badkoga.
- 14-e w3n. - MockBa : FOpaiit, 2022. - 236 c. - (Bwicmiee oOpazoBanue). -
ObpazoBarenbHas miardopma FOpaitT. - TekcT : anekTpoHHbIH. - Pexxum noctyna: mo
moanucke. - Jlara obpamenus: 07.07.2022. - ISBN 978-5-9916-8914-4. - URL.:
https://urait.ru/bcode/488747 . - (ID=142454-0)

2. [Ty3akoB, C.A. Obmas xumus, COOPHUK 3a7a4 U YIPKHCHUH : ydeOHOe
nocobue s By3oB / C.A. Ily3akos, B.A. Ilonkos, A.A. ®ununmnosa. - 5-¢ u31. -
MockBa : HOpaiit, 2022. - O06pasoBarenbHas tiatdopma FOpaiit. - Tekcr :

ANEKTPOHHBIN. - 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. 3a1a4u ¥ yIpaxHeHUs 10 oOIIer XuMuu : yued. mocodue s By30B 110
TexH. Hanp. u cnet. / b.M. Anamcon [u np.]; nox pen. H.B. Koposuna. - 4-¢ uzg. ;
nepepad. - M. : Beiciias mkona, 2008. - 255 c. - bubauorp. : c. 255. - ISBN 978-5-06-
004140-8 : 313 p. 50 k. - (ID=75059-19)

4.  Koposun, H.B. JlabopaTopHbie paObOThI 10 XUMHUHU : y4yeOd. mocodue A
CTyIAeHTOB TexH. Hamp. u cneu. By3oB / H.B. Koposun, 3.M. Munrynuna, H.I.
PepkoBa; mox pen. H.B. KopoBuna. - 3-¢ u3a. ; ucnp. - Mocksa : Bricmas mikoda,
2001. - 256 c. : un. - bubnuorp. : c. 236. - Tekct : HenocpencTBenubid. - ISBN 5-06-
004160-3 : 47 p. 50 k. - (ID=9754-19)

5. OO6murast 1 Heopranuyueckasi Xumusi. JlabopaTopHbIN MPAKTUKYM : yaeOHOe
nocobwue s 6akanaBpoB U cnenuanuctoB / C.C. babkuna [u ap.]; . b. Anukuna [u
np.]. - Mocksa : HOpaiit, 2022. - (bakanaBp. ba3oBsiii kypc). - OOpa3oBareibHas
mnatgopma KOpaiit. - Teker : anmeKTpoHHBIN. - Pesxxum goctyna: mo noanucke. - Jlara

oOpauieHus: 07.07.2022. - ISBN 978-5-9916-1868-7. - URL:
https://urait.ru/bcode/508884 . - (1ID=139485-0)
6. Crace, H.®. JlaGopaTopHbIii MPaKTUKYM IO OOIIEH W HEOpraHWYECKOU

XUMUH : y4e0. mocodue JjIs By30B M0 XMMHUKO-TeXHOJ0T. Hanp. u crerl. / H.®. Cracs,
A.A. ITnakunkux, E.M. Kaszesa. - M. : Beiciias mkomna, 2008. - 214 c. - buGauorp. :
c. 211 - 212. - Tekcer : HenocpeacTBeHHbI. - ISBN 978-5-06-005749-2 : 239 p. 80 k. -
(1ID=75044-15)

7. AxwmeroB, H.C. O6mass u Heopranumueckas xumus : yueOHuk / H.C.
AxmeToB. - 12-e uzn. ; crep. - Cankr-IletrepOypr [u ap.] : Jlanb, 2021. - ObC Jlans. -
Texcr : snexTpoHHBIA. - Pexkum poctyma: mo moamucke. - Jlara oOpaieHus:

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

8. O6mas xumus. Teopus u 3amauu ;. yueoHoe nocodue / H.B. KopoBuHn [u
np.]; mon penakuueit H.B. Koposuna u H.B. Kynemoga. - 6-e u3z. ; crep. - CaHkr-
[TerepOypr [u ap.] : Jlawb, 2022. - (YueOHuku ajis By30B. CrieruanabHas JuTepaTypa).
- ObC Jlanb. - TekcT : anekTpoHHBIA. - Pexkum poctyma: mo moamucke. - Jlata
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https://urait.ru/bcode/508884
https://e.lanbook.com/book/153910

oOparieHus: 21.07.2022. - ISBN 978-5-8114-9026-4. - URL:
https://e.lanbook.com/book/183692 . - (ID=106019-0)

9. [IpakTukyMm 1o oOiie Xumuu : yueOHOoe mocoOue MJisg akageMHUueCcKoro
Oakanapuata / H.JI. 'nmunka [u ap.]. - Mocksa : FOpaiit, 2021. - 248 c. - (bakanaBp u
MarucTp. Akagemudeckuii kype). - O6paszoBatenbHas miatdopma FOpaiit. - Tekcer :

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

7.3. MeToau4eckue MaTepuaJbl

1. JlabopaTopHble pabOTHI MO XUMHUU : y4e0.-METOJI. MOCOOME K BBHIMOIHEHUIO
n1ab. paboT mo kypcy "Xumua" s HEXUM. CIEIHAIBHOCTEH : B COCTaBe ydeOHO-
Meroandeckoro komruiekca / TBepckoit roc. texu. yH-T, Kad. BTuX ; coct.: M.M.
VYcanoBa, 9.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. Xumusi : METOJ. YKa3aHusl, IporpaMma, IpUMepbl PEIICHHs TUMTOBBIX 3a7a4 U
KOHTPOJIbHBIE 3aJaHusl [JIsl CTYJIEHTOB 3a04YHOTO (aK. MHKEHEPHO-TEXHUUYECKHX
(HEXuM.) CIIelMaIbHOCTEH : B COCTaBe y4eOHO-METOAUYECKOro KoMIuiekca / TBepckoit
roc. TexH. yH-T, Kad. BTuX ; cocr.: C.C. Pe3nukoBa, M.E. Becenosa, M.A. KpymnioBa
[1 ap.]. - Teepw : TBI'TY, 2005. - (YMK-KP). - Cepsep. - Tekcr : 2eKTpoHHBIH. - 0-
00. - URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/94596 . - (ID=94596-1)

3. Hemugenko, I''H. OOmmwme cBoiicTBa METAIIOB : METOA. YKa3aHHUS K
CaMOCTOSITENIbHOM paboTe sl CTYJEHTOB HEXHUM. CIell. Mo Kypcey "Xumus" o4HON
dopmbr obyuenus / I'.H. Jlemunenko, M.E. ['puropreB; TBepckoil roc. TeXH. yH-T,
Kad. bTuX. - Teps : TBI'TY, 2014. - Cepaep. - Tekcer : anekrponssiit. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105012 . - (ID=105012-1)

4. DIEKTpPOXUMHUYECKHME MPOLECCHl : METOJl. YKa3aHHUsl K CaMOCTOSTEIbHOM
paboTe Mg CTYACHTOB HEXUM. CIIell. MO Kypcy "Xumus" mo Hamp. MOATOTOBKHU
OakayiaBpoB "DJEKTpOIHEPreTHKA M AJeKTpoTexHUKa", "KOHCTpyKTOPCKO-TEXHO.

obecrieyeHUe MAaIIMHOCTPOUT. Tip-Ba", "TeriosHepreTMka W  TEIJIOTEXHHKA',
"Hazemuebie TPAHCIL.-TEXHOJI. KOMIIJIEKCHI ", "IIprupo1000yCcTpONCTBO 51
Bojiononb3oBanue”, "TexHosorusa TtpaHcm. mpoueccoB”, "BHOTEXH. cHCTEMBI U
texHosiorun", "CrangapTuzanuys ©W METPOJIOTHA" U Hamp. MNOATOTOBKU  CIIEIl.

"HazemHbIe TpaHCH.-TEXHOJI. cpeacTBa" 04HOU (OpMBI OOyUEHHUS : B COCTaBE Y4eOHO-
Meroandeckoro komriekca / TBepckoit roc. texH. yH-T, Kad. bTuX ; cocr.: A.B.
brikos, 10.B. Jlyrosoii, A.A. CrenaueBa, B.I'. Marseesa. - Tseps : TBI'TY, 2014. -
(YMK-M). - CepBep. - Tekcer : omekrtponnwiii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/102621 . - (1ID=102621-1)

7.4. IlporpaMmmHoe o0ecnieyeHHe Mo JUCHUILIUHE
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,
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7.5. Cnenuajau3MpoBaHHbIe 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBI, JJIEKTPOHHO-
Onb/IMoTEeYHbIe CUCTEMbI, TPodecCHOHAIbHBIC MOPTAJdbl B UHTEepHeT
OBbC u nuuen3nonnsie pecypchl TBI'TY pazMenieHsr:
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 oudimoreka onaaia": https://www.biblioclub.ru/
3BbC «IPRBooks»: https://www.iprbookshop.ru/
DOnexkTpoHHas oOpa3zoBaTenbHas mwiatdopma "FOpaiit" (OBC
«HOpaiity»): https://urait.ru/
Hayunas snekrponnas 6ubnuorexka eLIBRARY: https://elibrary.ru/

8. HNudpopmanmonnas cucTema "TEXHOPMATUB" Kounduryparms
"MAKCHUMVYM": cereBas Bepcus (ToqoBoe OOHOBIGHHE): [HOPMATHUBHO-
TeXHUYECKHEe, HOPMATUBHO-TIpaBoBbie M pykopojsiue aokymeHThl (I'OCTwoI, P]I,
CHuller u np.]. Huck 1, 2, 3, 4. - M.:Texnopmarus, 2014. - (JJoxymeHTarus ajs
npodeccuonainon). - CD. - TekcT: anextponnsiit. - 119600 p. — (105501-1)

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

ok wnE

~

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

8. MaTepuajbHO-TeXHHYECKOEe o0ecnevyeHne U CIUIIIHHbI

[Ipu u3ydyeHun ITUCHMIUIMHBI «XUMUS» UCIOJIB3YIOTCSI COBPEMEHHBIE CPE/ICTBA
oOy4eHHs, BO3MOXKHA JIEMOHCTpAIUsl JIGKIIMOHHOTO MaTepuajia C IOMOIIBIO
MPOEKTOPa. AyJIUTOPUS IJI1 IPOBEACHUS JICKIIMOHHBIX 3aHATHM, TPOBEACHUS 3AIUT U
MPE3CHTAlU KYpPCOBBIX paOOT OCHAI[EHA COBPEMEHHOW KOMITBIOTEPHOW U O(HCHOU
TEXHUKOW, HEOOXOUMBIM MPOTPAMMHBIM OOECIIEYCHUEM, IJICKTPOHHBIMU YUCOHBIMH
IMOCOOMSMH M 3aKOHOJIaTEIIbHO-TIPABOBOM ITOMCKOBOM CHCTEMOM, UMEIOIIUI BBIXOJ] B
rJI00aJIbHYIO CETb.

Jns  npoBeneHust J1aOOpPaTOPHBIX  3aHATUM  HCHOJB3YETCS  CHEIUaIbHO
obopynoBaHHas ydeOHasi yjabopatopusi. B Tabnuie 5 npeacraBiieH peKOMEHAYEMbIi
nepeyeHb MaTepUaIbHO-TEXHUUECKOTO 00€CTIeYeHHU S MPAKTUKYMa MO JTUCIUIUIMHE.

Tabmuia 5. Pexomenayemoe MatepuaibHO-TEXHUYECKOE 00eCTiedeHNE TUCIIUIUINHBI

i:_'} PexomeHnyemoe MaTepraibHO-TEXHUYECKOE 00ecreueHNe TUCIIUILTHHBI
JlaGopaTopHbIe YCTaHOBKH U CTEHIbI
1 | JIa6. ycranoBka «OnpeaesieHne MOJISIPHOM MacChl SKBUBAJICHTA ITMHKA»
2 | JIab6. yctanoBka «OrnpejieneHie SHTATBIMH PEaKIIMN HENTpaTH3aIium»
3 Jla6. ycranoBka «Ormpeenenue MOJIEKYIIPHOM Macchl paCTBOPEHHOT'O BELIECTBA METOJIOM
KPHUOCKOIIUH»
4 | JIab. yctaHOBKa «DJIEKTPOXMMUYECKHE IPOIECChl. | albBaHWYECKUI DIIEMEHT»
5 | JIa6. yctaHoBKa «DJIEKTPOJIU3 BOJHBIX PACTBOPOB JIEKTPOIUTOB»
6 | Jlab. yctanoBka «CBHHIIOBBIA aKKyMYJISITOP»
JlaGopaTopHoe o0opy0BaHNE
1. | CranmapTHBIe HAOOPH XUMHYECKUX PEAKTHBOB
2. | CrannaptHble HAOOPBI XMMUYECKOH CTEKIISTHHOM MOCYbI
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3. | CrannmapTHbie HAOOPHI MEPHOM CTEKJISTHHOM IMOCYBI
CranjapTHbIe U3MEpUTENIbHbIE TPUOOPHI
CraHmapTHbIE W3MEPHUTENbHBIC TPUOOPHI JJIsI W3MEPEHUs BOJOPOTHOTO ITOKA3aTels
pPacTBOPOB JJIEKTPOIUTOB
2 | CraHgapTHBIC H3MEPHUTEIbHBIE PUOOPHI U U3MEPEHUS TEMIIEPaTyPhI

9. OueHoYHbIE CpeCcTBA /1JIs1 MPOBeIeHUS IPOMEKYTOUYHOM aTTecTAluN

9.1. OueHo4YHBbIE CPeACTBA JJIS MPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUN B
dpopme 3xk3ameHa

1. DOx3aMeHalMOHHBII OWUJIET COOTBETCTBYET (opMe, YTBEPKACHHOMN
[TonoxxenueM o pabouux mporpammax AUCLMILIAH, COOTBETCTBYIOMIMNX (eaepaTbHbIM
roCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAapTaM BBICHIETO OOpa30BaHUs C YYETOM
npo(ecCHOHANBHBIX CTaHAapTOB. TumoBoW oOpasell SK3aMEHAalMOHHOro Ouiera
npuseneH B [Ipunoxennn. OOydaromemMycs: JaéTcst mpaBo BbIOOpa 3aJaHU U3 YKCIa,
colepkammxcsd B Owiere, NpUHUMas BO BHUMaHUE OLEHKY, Ha KOTOPYIO OH
MpEeTeHyET.

Uucno sk3aMeHanMoHHbIX OwmieroB — 20. Yucno BompocoB (3aiaHuii) B
sK3aMeHaIlMoHHOM Omiere — 3 (1 Bompoc JjIsi KaTeropuu «3HaThb» M 2 BOMpoca Jis
KATErOpPUH «yMETHY).

[TpomomxuTenbHOCT 3K3amMeHa — 60 MUHYT.

2. lllkana oneHuWBaHMS MPOMEKYTOUHOW aTTECTalMd B (OpME SK3aMEHa —
COTJIMYHO», «XOPOILO0Y», «yIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIILHOY.

3. Kputepuu olieHKH 3a SK3aMeH:

JUISl KATETOPUU «3HAThY:

BBIIIIE 0a30BOTO — 2;
0a3oBbIil — 1;
HIke 6azoBoro — 0;

KPUTEPHUH OLIEHKHU U €€ 3HAaUCHHE JIJIsl KATETOPUU «YMETh):

oTcyTcTBUE ymMeHus — 0 6am;
HaJM4Me ymeHus — 2 ana.

«OTJIMYHO» - IIPU CyMMe 0ajuioB 5 wiu 6;

«XOpOUIO» - PU CyMMe OAIJIOB 4;

«YZOBJIETBOPUTEIBHOY - IPU CyMME OAILJIOB 3;

«HEYJIOBJIETBOPUTEIIBHOY - IpU cyMMme O6aiuioB 0, 1 unu 2.

4. Bupa sk3aMeHa — MUCbMEHHBIM 3K3aMEH, BKJIIOYAIOIIMM peIIeHUE 3a7ay C
MCITOJIb30BAaHUEM CITPAaBOYHOI'O MaTepuaia U HEMPOrpaMMHUPYEMOT0 KalIbKyJISTOPA.

5. ba3a 3aganuii, npeabsaBJsieMas 00yYAONIMMCS HA JK3aMeHe:

1) I u Il 3akonel TepmonuHamuku. BHyTpeHHssi s3Heprus. TermoTa.
OHTanenusa. DHTPONIHUS.

2)  AkkymynsaTopbsl. OCHOBHBIE THITBI aKKyMYJISITOPOB. CTpOSHHE W TIPUHIIHIT
JNENUCTBUS CBUHIIOBOTO aKKyMYJISITOPA.

3)  AwmdotepHocTh. PaBHOBecMe B pacTBOpax — TPYAHOPACTBOPHUMBIX
ANEKTpoNuTOB. IIpon3BeneHnEe pacCTBOPUMOCTH.

4) BanentHoCTh. THIIBI U KpaTKas XapaKTEpUCTUKA XUMUUYECKUX CBA3CH.




5) BsaumogeiictBue Mexay wMonekynamu. Cunbl  Ban-nmep-Baanbca.
[Tonstpuszanus. BogopoaHas cBsA3b.

6) Bropoe Hauano tepmomuHamukH. [loHsTHE 00 SHTpoOmHMH. DHEPrus
I'n66ca. Dueprus ['enbmronbiia. HanpaBiaeHHOCTh XUMUUECKUX PEAKIIHM.

7)  TampBanmueckuii amemMeHT. COCTaBICHHE IIENMH  TaJbBAaHUYCCKOTO
AJIEMEHTA,  JJEKTPOJAHBIE  Ipouecchl.  Pacuer  SIEKTpOABWKYLIEW  CHIIBI
raJjbBaHUYECKOTO JIEMEHTA. TOIJIMBHBIC AJIEMEHTBHI.

8)  T'maponwu3 coneii. [Ipumeps! rumponusa coneit. Koncranta ruaposmsa.

9)  3apsaka u pa3psaKa CBUHIIOBOTO aKKyMYJISTOpa.

10) Honnoe npowusseaenue Boabl, PH u pOH, ux B3aumHas cBs3b. bydepHbie
pactBOpbL. THAUKATODEI.

11) Kakwue nporiecchbl MPOTEKAIOT HAa IPAHKUIIE METaJlIa C PACTBOPOM €ro COJIU?
JIBOWHOW  DJIEKTPUYECKUN  CIIOH. OJNEKTPOAHBbIE MMOTEHUHAIbl.  Bpruucienue
AJIEKTPOHHBIX MOTEHIIMAIOB METAJUIOB NMPU HECTAHAAPTHBIX YCIOBUAX. YPaBHEHUE
HepHcra.

12) Karanus. MexaHu3M KaTAIUTHICCKUX peakiuii. Buabl kaTaim3aTopos.

13) KoBanenTtHas cBsi3b. Buibl 1 0COOCHHOCTH KOBaJICHTHOW CBsi3u. MoHHas
CBA3b.

14) KoHmeHTpamusi pacTBOPOB: MOJISUIbHAs, MOJIApHAs, HOpMajbHas,
MaccoBas J0JIs1, MOJIbHAS TOJIS.

15) Kopposus. Bumgsl koppo3un. Koppos3usi OIMHKOBAHHOTO U JIY)KEHOT'O
JKeJe3a MpU HAPYUIEHWU IEJOCTHOCTH MOKPBITUS BO BIIAXKHOM M KHCJIOW Cpeaax.
MeTo/bl 3a1UTHl METAIJIIOB OT KOPPO3HH.

16) Koppo3sus. Buapsl anekTpoxuMudeckoit kopposuu. Kopposus mo kariei
KUJIKoCcTH. CKOPOCTh KOPPO3UU. 3alIUTa METAJIOB OT KOPPO3HH.

17) Mertamibl. ®Pusnyeckre CBOMCTBA MeTAIOB. MeTaunyeckast CBSI3b.
DIIEKTPOIPOBOTHOCTb.

18) Monb. MoapHas Macca. XHMHYECKHE SKBUBAJICHTHL. OIpeneicHue
SKBUBAJICHTHBIX MACC MPOCTHIX U CJIOKHBIX BEIIECTB. 3aKOH YKBUBAJICHTOB.

19) OOmias xapakTepucTHKa (PU3NICCKUX U XUMHUYCCKHX CBOHCTB METAJLJIOB.
B3aumoelicTBrE UX C KUCIOTAMU U IIEJIIOYaAMH.

20) OcMmoc u ero poib B OHOJOTHYECKUX mporeccax. OcMoTHYECKoe
NaBjieHuE. AKTUBHOCTb.

21) IlepBBlii 3aKOH TEpPMOAMHAMHMKH. TermaoBod 3(PGEeKT XUMHUECKOH
peakuuu. 3akoH ['ecca u ciaeACcTBUE U3 HETO.

22) IlpaBwiia BBIYHMCIICHUS KBUBAJICHTHBIX MaccC: KUCIIOT, OCHOBAHUH, COJICH,
OKCHJIOB. 3aKOH 3KBHBAJIEHTOB.

23) IlpaBwio Banr-I'odda. ITonstue 00 sHEpPruy akTHBAIMH. Y paBHEHHEC
Appenuyca.

24) Ilpocteie sreMeHTHl — MeTauibl. [leprHoAMYHOCTh M3MEHEHUS CBOWCTB
METa/UIOB. XHWMHYECKAsi AaKTUBHOCTh METAJUIOB. B3anMoJeNCTBUE METAIUIOB C
KMCJIOPOAOM, BOJIOW U LIEJIOYAMH.

25) PactBopel. OOmue cBoiicTBa pacTBOpoB. 3akoH Paysst. CreactBue u3
3akoHa Payus.



26) Peakumm woHHOro oOMEHa B pacTBOpax dJIEKTPONUTOB. llpaBuio
bepronne. bydepHbie pacTBOpHI.

27) Peaxuun oOpaTuMble W HeoOpaThMble. XHMHYECKOS pPaBHOBECHE.
Koncranta paBHoBecusi. [Ipunumn Jle-Illatenvbe. Cmemenne paBHOBecusi. Pacuer
KOHCTaHThI paBHOBecCHs. PaBHOBECHE B TETEPOT€HHBIX CUCTEMAX.

28) Cospemennas ¢opMmyiupoBka I[lepuonnyeckoro 3akona. IlpuuuHa
MEPUOJUYHOCTH WM3MEHEHMSI CBOWMCTB 3JIEMEHTOB, DJICKTPOHHBIC aHajoru. llepuospl,
TPYNIBI, TOATPYMIBI, CEMEWCTBA HA OCHOBAHUHY aHAIN3a YJICKTPOHHBIX KOH(GUTYpaIui
(oneKTpoHHBIX  (OpMYJT) aTroMoB. V3MeHEeHHWE AaTOMHBIX paJuycoB, JHEPTUU
MOHU3AIMHU, CPOJICTBA K DJIEKTPOHY, AIEKTPOOTPUIIATEILHOCTH B MIEPUOJIaX, B IIIaBHBIX
¥ TOOOYHBIX TOATPYIINAX.

29) CoBpeMeHHbIC TMPEACTaBICHUS O CTPOCHHMU aTtoMma. JlBoHCTBEeHHas
npupoa 3nekTpona. Opourans. KBaHToBbIE UKCIa.

30) ComnbBaTanus. ['uaparanusi. N3oToHnueckuit KOA(PPUITUECHT.
PactBOpuUMOCTS.

31) DOnekrponauTtHueckas —jauccornmanusg. CTENeHb  3JIEKTPOJTUTHUCCKOMN
JMCCOIMAINK, €€ 3aBUCHUMOCTh OT KOHIeHTpauuu. KoHcTanTta nucconuanuu. 3aKoH
pasz6asnenus OcTBajibia.

32) Crpoenue aroma. I[Tpuamun KneukoBckoro. IIpaBuna Ilaymu um I'ynna.
PeanbHas cxema 3anoHEHHS 3JICKTPOHHBIX OIypOBHEH. S, P, d, f — anemMeHTsI.

33) CrpoeHre IBOMHOIO 3JICKTPUYECKOTO CIIOS. DJICKTPOIHBIA MOTSHIIMA.
CranpapTHbIA JJIEKTPOJHBIA MOTEHUMAN. 3aBUCUMOCTb BEIMYHUHBI 3JIEKTPOJIHOTO
MOTEHIHAJIA OT MPHUPOJBI 3JIEKTPOAOB, KOHUEHTPALUH, TEMIEPATYpPbl U IPHUPOJIbI
aNeKTpoJinTa. Y paBHeHue HepHcera.

34) Crpykrypa [lepuonndeckoii cucremsl JI.1. Menaeneera. [lepuonndeckue
CBOMCTBA DJJIEMEHTOB. OJHEPIrHsi HMOHM3alMH. ODHEPTUsl CPOACTBA K DIEKTPOHY.
DIIEKTPOOTPULIATEIIBHOCTb.

35) CymHocTh 37ekTponu3a. [locienoBaTelbHOCTh Pa3psSIKd KAaTHOHOB H
AHUOHOB B BOJIHBIX pPAcTBOpax 3eKTpoauToB. [lomspuszanus snexkTponos. SBineHue
NepeHanpsHKeHNs Ha 3JIEKTPOIax.

36) Teopus snexTpoauTHUECKOH naucconmanuu. CTENeHb JIUCCOLMAINY.
Du3nUECKuii CMBICT H30TOHUYECKOTO Kod(durmenta. KoncranTa nuccoruyanuu.

37) XapakTepuCTHKa OCHOBHBIX TEPMOIMHAMHYCCKHX (YHKIUHA. DK30- U
SHAOTEPMUYECKHUE PEAKIINH.

38) Xwumunyeckas kuHetuka. [lopsimok peakimu. KuHeTndeckue ypaBHEHHS
XUMHYECKUX pEAKINA. 3aKOH JIEUCTBYIOIINX MaccC.

39) Xwumunyeckas kuHetnka. CkopocTh peakiuu. KOHCTaHTa CKOPOCTH.
BnusHue naBieHMss M TeMIeparypbl Ha CKOPOCTh XMMHYECKOW peakuuu. Pacuet
KOHCTAaHThI CKOPOCTH.

40) XuMUYECKHE UCTOYHHKU TOKA: TaJIbBAHWMYECKUE SJIEMEHTHI, TOIUTHBHBIE
AJIEMEHTHI U aKKyMYJISITOPHI.

41) Xumunyeckoe paBHoBecue. Koncranta paBHoBecus. [lpunammm Jle-
[ITaTenpe. PaBHOBECHE B r€TEPOr€HHBIX CHCTEMAX.

42)  Dnextpoiu3. DIEKTPOIU3 C PACTBOPHMBIM U HEPACTBOPUMBIM aHOJAMHU.
DIEKTPOXUMHUUECKOE TTOTydeHUE U pauHIpoBaHne MeTalIoB. 3akoHbl dapases.



43) Knaccudukanus moBepXHOCTHBIX SBICHHM.

44) Knaccudukaiysi TUCIEPHBIX CUCTEM II0 arperaTHOMY COCTOSIHHIO,
KMHETUYECKUM CBOMCTBaM, pa3Mepy YacTHII.

45)  dopma u pa3zMepsl YaCcTHUIL AUCTIEpCHOM (a3bl. J{UCIIepCHOCTD.

46) Crneuuduka ctpoeHus MexdasHon moBepxHOCTH. CHIIBI, ICHCTBYIONINE
Ha TOBEPXHOCTHBIE MOJIEKYJIBI.

[Tonp30BaHMEe pa3IMYHBIMA TEXHUYECKUMHU yCTpOMCTBamMH, Kpome OBM
KOMIIBIOTEPHOTO KJlacca M MPOTPAMMHBIM OOECHeUYeHHUEeM, HEOOXOAUMBIM st
pellleHusl MOCTaBJICHHBIX 33/a4, He Jomyckaercs. [Ipu jkenaHuu cTyaeHTa MOKUHYTH
npeneiabl ayJIuTOPUM BO BpeMs SK3aMeHa SK3aMEHAIIMOHHBIM OWJIeT mociie ero
BO3BpAIlICHUS 3aMEHSETCS.

[IpenongaBaTesns MMeEeT MpaBO TOCIE NPOBEPKHM MUCHBMEHHBIX OTBETOB Ha
HK3aMEHAllMOHHBIE BOIIPOCHI U PEIICHHBIX Ha KOMIIbIOTEpE 33/]1a4 3aJaBaTh CTYACHTY B
YCTHOM (hopMe YTOUHSIONIME BOMPOCH B paMKax COJEp)KaHUS IK3aMEHAIMOHHOTO
ousneTa, BRIIAHHOTO CTYACHTY.

WNubie HOpPMBI, perJaMeHTHPYIOIIME TMPOIENypy MPOBEACHUS OK3aMeHa,
npenctaBieHbl B [1070XeHNH 0 TeKyIeM KOHTPOJIE YCTIEBAEMOCTH U MTPOMEKYTOTHON
aTTeCTalliu CTYJCHTOB.

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

9.3. OneHouHbIE CPeICTBA I IPOBeAeHHUs] IPOMEKYTOYHOI aTTecTaluu B
(¢popme KypcoBOro nmpoeKkTa Ui KypcoBoid padoThbl
Y4yeOHBIM MJIAHOM HE MPETyCMOTPEHBI.

10. MeToauyeckue peKOMEHAALMH 110 OPraHU3ANMU U3YYEeHUs TUCHUTITHHbBI

CryzneHTsl epesl HadyaloM M3Y4YEHUsl JUCIUIUIMHBI O3HAKOMJIEHBI C CUCTEMaMHU
KPEAUTHBIX €AVHUILL U OAJUIbHO-PEUTUHIOBOM OLIEHKH.

CTyneHThl, U3ydalllue [UCUUIUIMHY, OOECIIEUUBAIOTCA DJIEKTPOHHBIMU
U3JIaHUSIMU  WJIM  JIOCTYIIOM K HHUM, Y4e€OHO-METOJMYECKUM KOMIUIEKCOM I10
JUCLMIUIMHE, BKJIIOYas METOAMYECKHE YKa3aHUs K BBINOJHEHUIO J1a00paTOPHBIX
paboT, BCeX BUIOB CAMOCTOSATEIILHOM paOOThI.

B yueOHblli TmpoliecC PpPEKOMEHIYETCS BHEIpPEHUE CYOBEKT-CyObEKTHOM
MEJaroru4eckoil TEXHOJIIOTHH, NP KOTOPOM B paclMCaHUU KaxAoro IMpenojaaBaTelis
ONpENENSIETCS BPEMsI KOHCYJIbTAMI CTYACHTOB IO 3aKPEIUIEHHOMY 3a HHUM MOZYJIIO
JUCLUILTAHBIL.

11. BHeceHue U3MeHeHUIl U TOMOJHEHUH B pa004y10 MPOrpaMmy I CIUTLTHHbI
CopepxaHue pabouMx NPOrpaMM  JUCHUIUIMH  €XKEroJHO OOHOBIISIETCS
MPOTOKOJIaMu 3acenanuii kadenpsl mo yrBepxkaeHHOU «llomoxkeHnem o CTpyKType,
cojiep>)kaHuu U oopMiIeHUH pabOYuX MPOrpaMM JMCIUILIMH MO 00pa30BaTeIbHBIM
nporpammamM, cootBercTByommuM @OI'OC BO ¢ ywyerom mnpodeccuoHanbHbIX
CTaHJapTOB» dopme.



Ipuioxenue

denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BATENBHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TBepckoi rocy1apCTBEHHBIA TEXHUYECKUH YHUBEPCUTET»

Hanpasnenue mnoaroroBku OakanmaBpoB — 20.03.02 IlpupomooOycTpoiicTBO u
BOJOTIOJIb30BAHHE

Hanpasnennocts (mpouib) — DKcrepTH3a U yIpaBlIeHUE 3eMEIbHBIMU peCypcaMu
Kadenpa «bruotexHonoruu, XuMum ¥ CTaHIapTU3ALIUI)

JlncuuruimHa « X uMus»

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3aganue s TpOBEPKH YPOBHS «3HaTh» — WK 0, wiu 1, wnu 2 6anna:
Peakiuu oOpatumble U HeoOpaTuMble. XUMUYecKoe paBHOBecue. KoHcTaHTa
paBHoBecus. [Ipuauun 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 HIEKTPOJHBIE MPOLECCHI.

Kpurtepuu UTOroBoii 0lleHKH 32 IK3aMeH:

COTJIUYHOY - TIPU CyMMe OaIJIOB 5 niu 6;

«XOPOIIO» - IPH CyMMe 0auioB 4;

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

CocraButens: o1l kadgeapsr BXC I'.H. IlemuneHko

3asenyrommii kadenpoit BXC M.I'. Cynpman
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