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1. llean 1 3aga9u TUCHHUIJIHHBI

IHeabr0o wu3ydeHUs TUCHMIUIMHBI «XHUMHS» SBISETCS (OPMUPOBAHHE Y
CTY/JICHTOB OCHOBHBIX NPEJCTABICHHIA 00 OOIIMX 3aKOHOMEPHOCTSAX TMPUPOABI M
YACTHBIX 3aKOHAX XHMMHHU.

3agavyaMu TUCHHILTAHBI SBIISOTCS:

- mpHOOpeTeHHME 3HAHMK 00  OCHOBHBIX  XUMHUCCKUX  SIBJICHHSIX;
GyHIaMEHTAIBHBIX  IOHATHSAX, 3aKOHaX W  TEOPUAX XHMHH, XHUMHUYECKOMN
TEPMOJUHAMHUKY, KHHCTUKH, PABHOBECHS ¥ PAaCTBOPOB, JJICKTPOXUMHUYECKUX
MIPOIIECCOB, CBOMCTB METAJUIOB U HEMETAJLIOB;

- OBJIQJICHWEC METOJaMH W TpPUEMaMHU PEIICHUS KOHKPETHBIX 3aJad H3
pa3IMYHBIX 00JIacTel XHMHH;

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

2. MecTo TMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMmbl

JluciuIinHa OTHOCUTCS K IHCIUINIMHE 00s3aTenbHoi yactu bioka 1 OIT BO.
Jlist m3ydeHust Kypca TpeOyroTcsi 3HaHUsI, YMEHHSI U HaBBIKH, TIOJTy9CHHBIC B TIPOIIECCE
W3y4eHUs  AUCHUAIUIMH  «Xumusa», «Dusuka», «Marematnka» B CpeaHeu
0011e00pa3oBaTeIbHON  IMIKOJIE, YYPEKIACHUSX HAYaIbHOTO MPOQPECCHOHATIBHOTO
00pa3oBaHMsI WM CPETHETO CHEIIUATHHOTO 00pa30BaHUS.

3HaHUs, TOJMYyYEHHbIE B JaHHOM Kypce HEOOXOAMMBI JUIsl TOCIEAYIOIIETO
M3YYCHUS TaKWX JAUCIUIUIMH YYeOHOTro Tporecca, Kak «MaTepualoBeecHUE,
«Okomorus», «TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTepHalioB», «TepMoauHaMuKa W
TEIJIOTEXHUKA», «ODKCIUTyaTallHOHHBIE Martepuaibl»y. [IpnoOpeTeHHbIC 3HAHUS B
paMKax JaHHOW JUCHUILIMHBI HEOOXOAWMBI B JalbHEHIIEM TIPH IOATOTOBKE
BBIITYCKHOM KBaNM(UKAIMOHHON PabOTHI.

3. IliianupyemMble pe3yJbTaThl 00y4eHHS N0 JUCHUIIHHE

3.1 llnanupyemMble pe3yabTaThl 00y4eHHs M0 AMCHMILINHE

OIIK-1. Croco0eH cTaBUTh U pelIaTh MHKEHEPHBIE M HAyYHO-"TEXHUYECKHE
3ajaud B cdepe CBoe  NpOo(EeCCHOHATBHOM  JEATENIbHOCTM M HOBBIX
MEXIUCIUIUIMHAPHBIX HAIpPABJICHUM C MCIOJb30BAHUEM ECTECTBEHHOHAYYHBIX,
MaTE€MaTUYECKUX U TEXHOJOTUYECKUX MOJEIIEN.

NHaukaTopbl KOMIIETEHIIUH, 3AKPeNJIEHHBIX 32 aucuuiuinaoin B OXOIL:

HNOIIK-1.6. /lemoncmpupyem nonumanue XumMuieckux npoyeccos u npumeHsem
OCHOBHblE 3aKOHbL XUMUU NPU PeUeHUU NPogheccuoHaIbHbIX 3a0ady.

IToka3aTe/in OLlCHUBAHUSA HHIANKATOPOB NOCTHKECHUS KOMIIeTEHIIUI

3HaTh:

31.1. OcHOBBI XMMHUYECKUX SIBIICHUH; (PyHAaMEHTAJIbHBIX MOHITHH, 3aKOHOB U
Teopui OOIIEH XMMHU: YYEHHs] O MEPUOJUYHOCTH, XUMHUYECKOM TEpMOJUHAMUKH,
XUMUYECKON KUHETUKH, TEOPUH PACTBOPOB, FJIEKTPOXUMHUYECKUX MPOLECCOB, CBOKCTB
METaJUIOB U HEMETAJUIOB.



31.2. OCHOBBI METOJOB HCCIIEIOBAHHUS CBOMCTB BELIECTB W MaTE€pUAlOB U
METO/bl KOPPEKTHOM OIIEHKHU MOTPEIIHOCTEN MTPU MPOBEAEHNUN SKCIIEPUMEHTOB.

YMmers:

V1.1. Onpenensith TEPMOAMHAMUYECKUE XAPAKTEPUCTHUKH  XHUMHUYECKUX
peakuui, BeaMuuHbBl pPH H  XapakTEpUCTUKX  UCCOLMAIMU  DJIEKTPOJIUTOB,
MIPOU3BOJIUTH PACUYEThl KOHIEHTPALIUHA PACTBOPOB PA3JIUYHBIX COCIUHEHUM, OLICHUBATh
CKOPOCTh XMMHUYECKHUX PEaKIUi, OLIEHUBATh KOPPO3HOHHYIO CTOMKOCTh METaUIOB U
CKOPOCTB 3JIEKTPOXUMUYECKON KOPPO3HH.

V1.2. IlpumeHATh Ha MPAKTUKE OCHOBHBIE METOAbBl XUMHUECKOTO KOHTPOJISI.

V1.3, PemaTh KOHKpETHBIE 337]a491 U3 PA3IUYHBIX 00JIaCTe XUMUHU.

3.2. TexnoJsiornu, odecneuynBawinue popMupoBaHue KOMIETEHINH
[IpoBenenue NEKIMOHHBIX 3aHATUHN; BBINOJHEHHE JAOOPATOPHBIX 3aHATHI;
camMoCTOsITeNIbHAsA paboTa Mo PYKOBOACTBOM IIPENOaBaTels.

4. TpynoeMKoOCTh IMCHMIIJIMHBI U BUABI Y4e0HOI1 padoThI

Tabmuna 1. Pacnpenenenue Tpya0eMKOCTH TUCIUTINHBI 10 BUJIaM y4eOHOM pabOThI

Bun yue6Holi padoThl 3aueTHbIe AxageMHYecKHe Yachl
eIMHULbI
O0mas Tpy10eMKOCTh TUCHUILIHHBI 4 144
AynuTOpHBIE 3aHATHS (BCEro) 60
B Tom umcre:
Jlekuuu 30
[Tpaktuueckue 3anarus (113) HE IIPENYCMOTPEHBI
JlaGopartopnslie pabotsi (JIP) 30
CamocrosiTesibHAsi  padora  00y4yaroLIUXCS 48+36(9K3)
(Bcero)
B Tom uncie:
KypcoBas pabota HE MPeIyCMOTpeHa
KypcoBoii mpoekt HE IIPELYCMOTPEH
PacuerHo-rpaduueckue padbOThI 8
Jpyrue BUABI CAaMOCTOATEIHHOM PabOTHI:
- IOATOTOBKA K JIAOOPATOPHBIM 3aHITHIM 20
Texymmii KOHTPOJIb YCIIEBAEMOCTH U
HE NPeyCMOTPEH
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)
Texymumii KOHTPOJIb YCIIEBAEMOCTH U 20+36(>K3)
MPOMEKYTOYHAs aTTeCTalusl (9K3aMeH)
I[IpakTHyeckast NOATOTOBKA NPHU peaTu3aluu 0
AUCUHHILVINHBI (BCEro)




5. CTpykTypa u coaepxkaHue JTUCHUILTHHBI
5.1. CTpykTypa IMCHUTIHHBI

Ta6nuna 2. Moynu TUCIUIUINHBI, TPYJA0EMKOCTh B 4acaxX W BUbI Y4eOHOI paboThI

Ne HaumenoBanme Tpya-tb| Jlekuuu | IlpakTuy. JIao. Cam.
MOYJIfA 4acel 3aHATHA | MPAKTHKYM pa6ora
1 |OcHOBHBIC IOHATHS U 19 3 - 6 6+4(9K3.)
TEOPETUICCKHE
MIpEeACTaBICHUS 00MIeH
XUMHUHU
2 |CtpoeHue BemiecTna. 14 4 - - 6+4(3k3.)

Ilepuoanueckas cucrema
DJIEMEHTOB. XUMHUYECKas
CBS3b

3 |DaeMEeHThl XUMHYECKOM 18 4 - 2 6+6(3K3.)
TEPMOJTMHAMUKH.

4 |OcHOBBI KHHETHKN 17 3 - 4 6+4(7K3.)
XUMHYECKUX peaKIui

5 24 6 - 4 8+6(9k3.)
PactBopb!

6 |OKHCIUTETHEHO-BOCCTAHO- 28 6 - 8 8+6(9k3.)
BUTEIHHBIC PEAKIIHH.
DIIEKTPOXUMHUYECKHUE
MPOLIECCHI

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

XUMHUS METATIIOB

Bcero na mucimmivny 144 30 - 30 48+36(3K3)

5.2. Conep:kaHue TUCUUIINHBI

MOAYJIb 1 «OCHOBHBIE IIOHATUA U TEOPETHYECKHUE
MPEJICTABJIEHUS OBIIIEA XUMHWN»

Xumusi — Hayka O BEIIECTBE W €ro MpeBpalieHusX. Xumuuyeckas (opma
nBrokeHuss Marepuu. IIpenver xumuu. OCHOBHbIE XUMUYECKHE MNOHATHA. OOmme
3aKOHBI XMMHUH. 3aKOHbI CTEXHOMETPHUH, SKBUBAJICHTOB. DKBUBAJICHT, 3KBUBAJICHTHAS
Macca BemecTa. CTeEXHOMETPUYECKUE PACUETHI.

MOAYJIb 2 «CTPOEHME BEHIECTBA. MNEPUOIUYECKAS
CUCTEMA 2JIEMEHTOB. XUMHNYECKASA CBA3b»

[Tepuonnueckuii 3akoH [l.M.MenaeneeBa Ctpoenue BemiectBa. (CocCTaBHBIE
yacTu aroMa. KBaHTOBO-MexaHMueckas MoJieib aroMa. KBaHTOBBIEC yucia, OpOUTaH,
JHepreTudeckue ypoBHu U nonypoBHu. IIpunnun [laymu. [Ipasuino Xysaa. [puHiun
HavMEHbIIEeH CBOOOJHOM 3HEpruu. DIJIEKTPOHHAsT KOHQUrypamus atoma. BajneHTHbIe
AJIEKTPOHBI, BaJeHTHOCTh. CBoMcTBa aroma. llepumoguueckas cucremMa XUMHYECKHX
3JIEMEHTOB: NEPUOABI, TPYIIIbI, HOATPYIIILL. MI3MeHeHrne CBOMCTB aTOMOB B IEPUOJE,
MOJArPYIIIE.

[lonarre o BasieHTHOCTH. Bunbl xumuyeckoil cBsizu. CBOMCTBA XUMHUYECKOM
cBs3u.  KoBanmeHnTHas  cBsi3b, MeXaHM3M  oOpaszoBaHus.  HampaBieHHOCTb,



HACBIIIAEMOCTb, MOJIIPHOCTb, MOJSAPU3YEMOCTh KOBAJIEHTHOW CBS3U. XHMUYECKas
CBSI3b B KOMIUIEKCHBIX cOeluHEHMSAX. CTpoeHue KOBAJICHTHBIX MoJIeKyJ. MoHHas
CBSI3b M €€ CBOMCTBA: HEHAIIPABJICHHOCTb, HEHACHIIIIAEMOCTh. MeTainuecKkasi CBA3b.
Bonoponnas cBs3b. Ban-nep-BaanbCcoBbl B3aMMOAEHCTBHUS.

MOJYJb 3 «3JJEMEHTHI XUMWYECKOH TEPMOJIUHAMMUKW»

[IpeqxMeTr u MeETOABI XUMHYECKOM TEPMOAMHAMHUKHU. TEepMOIMHAMUYECKHUE
cucremsl. [lapameTpsl cocTostHUSA cUCTEMBI. TepMoauHaMUUECKUN pouecc. PyHKIMH
cocrosinus. llepBoe Hawamo TepmomuHamuku. 3akoH ['ecca. TemmoBoit sddexr
XMMHUYECKOUN peakuuu. TepMOXUMHUYECKUE pacdyeTbl. Bropoe Havamo TepMOAMHAMUKH.
Outponusi. Dueprusi [mub6ca. Kputepun u HampaBieHUS TEPMOIMHAMUYECKHUX
rpoueccoB. [IpuMEHMMOCTh OCHOBHBIX 3aKOHOMEPHOCTEW TEPMOJIMHAMUKHU K >KUBBIM
opranuszmam. [IoHsiTHE O TEPMOAMHAMUKE OTKPBITHIX CUCTEM.

MOAYJIb 4 «OCHOBbI KHHETUKU XUMHWYECKUX PEAKIIUI»

XUMHUYECKOE paBHOBecue. Peakiuu OJHOCTaJUWHBIE M MHOTOCTAJIUMHbBIE
(coxHBIE), TOMOTEHHBIE M TeTeporeHHble. OOpaTuMble U HEOOPATUMBIE PEAKIIHH.
CKOpOCTh TOMOTEHHBIX XHMHUYECKHX peakiuil. OCHOBHbIE (DaKTOPBI, BIMUSIOIIME Ha
CKOPOCTh XUMHYECKOM peakuuu. 3aKOH MJeHcTBUS Macc. KoHcTaHTa CcKOpoCTH
peakuuu. Teopuss aKTUBUPOBAHHOIO KOMIUIEKCA. MOJEKYISIPHOCTh M MOPSIOK
peakuuy. 3aBUCUMOCTb CKOPOCTH PpEAKUUMU OT TEeMIlepaTypbl. TeMIepaTypHBbIi
ko3¢ ¢punueHT peakunn. OCOOEHHOCTH KMHETHKHU TeTeporeHHbIX peakuuil. Karanus u
karanm3aTtopel. IIpencraBieHue o0 MeXaHM3ME TOMOIEHHOIO M T'€TEPOr€HHOIO
Katanu3a. @OepMeHTaTHBHBIM KaTaau3. XUMHUYECKOE paBHOBECHE B OOpaTUMBIX
cucremax. Koncranra pasHosecus. [Ipunnun Jle-IllaTense.

MOAYJIb 5 «<PACTBOPbBD»

OOmme cBoiictBa pacTtBopoB. IloHsATHE O pacTBOpax Kak TIOMOIE€HHBIX
MHOTOKOMIIOHEHTHBIX cucTteMax. Kiaccupukanus pactBopoB. OCHOBBI  (DU3HKO-
XUMUYECKOM Teopun pactBopoB. ConpBaraums, ruapatanus. KoHueHTpauus
pPacTBOPOB M CHOCOOBI €€ BrIpaxkeHusi. CBOMCTBA )KUIKUX PACTBOPOB HEAIEKTPOIUTOB.
IloHnkeHne naBiaeHUs HACBIIIEHHOTO IIapa pACTBOPUTEINS HAJ PACTBOPOM, IIOHMKEHUE
TEMIIepaTypbl KUIEHUs pacTtBopa. OCMOTHYECKOE JaBJI€HUE pacTBopa. MeTobl
ONPENEIICHUS] MOJISIPHBIX MacC pPACTBOPEHHOTO BENIECTBA. PacTBOPMMOCTH Ta30B B
KUIKOCTSIX, 3aBUCUMOCTh PACTBOPUMOCTH OT pazfluW4HbIX (pakTopoB. PacTBOpuMOCTh
KUJKOCTEW U TBEPJBIX BEIIECTB B KUAKOCTAX. BiausiHMEe Ha pacCTBOPUMOCTb ITPUPOJIBI
KOMIIOHEHTOB ¥ BHEIIHUX YCIOBUU. [IUCIIEPCHBIE CUCTEMBL.

Teopuss  snmekTposuThyecko  auccounanuu. CTENeHb U KOHCTAHTHI
nucconpanu. M3otonnueckuii koadduiinent. Teopust KUCIOT, OCHOBAHUN U COJIEH.
Teopus cmabbix osmekTponauToB. 3akoH paszbasinenus OctBanmbaa. CusbHBIC
anektponutTel. Monnas cuna pactBopa. Koadduument axrtunoctu. IlpousBenenue
PaCTBOPUMOCTH.

OnekTposvThyeckass aucconuanus Bojabl. KoHcTaHTa Jgucconuanii  BOJBI.
HNonHoe mnpowusBeneHue BoOAbl. BomopoaHeii mokasarenb. KHCIOTHO-OCHOBHBIE
uHAuKaTopel. bydepHble cuctembl, uUX KilaccU(PUKAIMS U MEXaHU3M JICUCTBUS.



bydepnas emxocts u (axTopsl, ompezensomue ee. Peakinum MOHHOTO oOMEHa B
pacTBOpax 3J€KTpOIUTOB. Peakuun HelTpanu3auuu, THApoian3a, noHn3auuu. CteneHb
TMJPOJM3a M €€ 3aBUCUMOCTh OT KOHIEHTpauuu U TemmepaTypsl. KoHcraHTa
THJIPOJIN3a.

MOAYJb 6 «OKHUCJIHUTEJIBHO-BOCCTAHOBHUTEJIBHBIE
PEAKIIUNU. DJIEKTPOXUMHNYECKHUE IMPOLLECCHI»
CreneHb OKHUCJICHUS. Oxwuciienue, BOCCTAHOBJICHHE. OKwuCInuTENb,

BOCCTAaHOBUTENb. BakxHENIINE OKUCIIUTENIN U BOCCTAHOBUTENU. THIIBI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIMM: MEKMOJIEKYJSIPHBIE, BHYTPUMOJEKYISAPHBIE, PEAKIIUU
JUCOPONOPLUMOHUPOBaHUs M aucmyTaund. COCTaBI€HHE pEaKUud 10 METOAY
AJIEKTPOHHOIO M 3JEKTPOHHO-MOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC
SKBUBAJIEHTHL.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM  IMOTEHIMAN KAk  Mepa
OKUCJIMTEIBHOW M BOCCTAHOBHUTEIIBHOM CIIOCOOHOCTH cucTteMbl. OrnpezaeneHue
HaIpaBJICHUSI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAMN.

OJIEKTPOXMMHUYECKAE  MPOLECChl  KaK  IPOLECCHl  B3aMMOIIPEBPAILCHUS
XUMHAYECKOM M DJIEKTpUYECKOW »HHepruu. 3akoHbl Papanes. Onextpoa. Turbl
anekTponoB. Omektpoabl I um Il poma. DneKTpoapl aKTHBHBIE W WHEPTHBIEC.
DJIEKTPOIHBIE MPOLECCHI. JNEKTPOAHBIN MOTEHIUA U MEXaHU3M €TI0 BO3ZHUKHOBEHMS.
VYpaBuenue  Hepucra.  Pax  cTaHgapTHBIX — JJIEKTPOAHBIX — IOTEHLHAJIOB.
["asibBaHMYECKUI 2JIEMEHT. AKKYMYJIATOP. DIEKTPOABHKYLIAsl CHJIA FaJbBaHUYECKOIO
aneMeHTa. DnekTpoaus. [lorenuan pasznoxenus. [lonspuzanus 31€KTpoIoB.

MOAYJb 7 «XXUMHUA METAJIJIOB»

PacnipocTpaHeHHOCTb 37€MEeHTOB-MeTaioB. OCHOBHBIE METOAbI MOJyYEHUs U
OUYUCTKU MeTayioB. PuU3NUYECKHEe M XMMHUYECKHE CBOWCTBA METAIJIOB. AKTHBHOCTH
MetauioB. Koppo3uss MeTtaiioB. XUMHYECKass W 3IEKTPOXUMHUYECKAS] KOPPO3HSL.
Peakiiun oOpa3oBaHus MJICHOK Ha MOBEPXHOCTH TBEPAOIO Tejia. 3aliuTa METAIIOB OT
KOPpO3UH.

5.3. JlabopaTopHbIe padoThI

Tabmuma 3. JlabopaTtopHbie pabOTHI U UX TPYAOEMKOCTh

[TopsinkoBbiit HOMep MoxayJd. Llenu HaumenoBanne nabopatopHbIX padboT Tpyno-
1a00paTOPHBIX pabOT €MKOCTh
B yacax
Monayas 1 Nuctpyktaxk mno Tb B xuMuueckon 6
Heab: 3HAKOMCTBO C OCHOBHBIMH | Tabopartopun. OCHOBHBIC 3aKOHBI XUMUH.
MpaBUIaMu MOBEJCHUS B | CrtocoObI BBIPAXKEHUS coziepKaHus
XUMHUYECKON 71ab0paTOPUU. | paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
[Ipuobperenue HaBBIKOB .
Onpenenenue SKBUBAJICHTHOMN Macchl
AKCIEPUMEHTAIIBHOTO  OINpPEACIICHUS
. MeTasuia
MOJISIPHOW MacChl BEIECTBA
Moayas 3 2
Hean: 3nakomMcTBO ¢ Meroaukamu | OnpeneneHue SHTAJIbIINN peakuuu
WU3MEPEHUS u pacyeTa | HEUTpalIU3aluu

TEPMOJUHAMUYECKHX  IapaMeTpOB.




W3ydyeHnue  BIMAHUA  Pa3IUYHBIX

(hakTOpoB OKpYKamIIel Ccpensl Ha

TEPMOJUHAMHUYECKHE napameTpsl

CHCTEMBI.

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

XUMHUYECKOMN peakuuu u ee

3aBUCMMOCTH  OT  KOHIIEHTpAaIuu

pearupyomux BEIIeCTB, BEIUYHUHbI
MIOBEPXHOCTU pa3fiella pearupyronmx

Xumudeckass KHHETHKA U PaBHOBECHUC

BEILIECTB, KaTaJin3aTopa,
TeMIepaTypsl. N3yuenune

XUMHUYECKOTO paBHOBeECHS "

BIUSIIONUX HA HETO (h)aKTOPOB.

Monayasb 5 OnpeneneHre MOJIbHBIX MAacC BELIECTB
Heab: 3HAKOMCTBO € METOAMKAMH | METOJIOM KPHOCKOIUHU.
MPUTOTOBJICHUS pacTBopoB, | CBOICTBA paCTBOPOB JICKTPOJIHUTOB.
criocobamu BBIpAKCHUS u

OKCIIEPUMEHTAIBHOTO  OIPEIEIICHHUS
KOHILICHTpauui. V3ydeHre OCHOBHBIX
3aKOHOB, CBA3aHHBIX C PACTBOPECHHEM

Omnpenenennie pH  pactBOpOB
OCHOBaHMH, cosieil. ['uaponus.

KHUCIIOT,

BEILIECTBA. N3yuenue CBOMCTB
pacTBOPOB.
MopnyJs 6 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
Heab: W3y4YeHUE OKHUCIUTEIBHO- | MpoLecCchl. MeTOoIbl COCTaBICHUS YpaBHEHUM
BOCCTAHOBUTENbHBIX  PEAKUMH M | OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX
(GakTopoB,  BIMAIOIIMX HA  UX | ypaBHEHUH
nporekanue. M3ydenuwe  ycnoBuit
BO3HUKHOBEHHS U paboThI

DNEKTPOXUMHUUECKHE IIPOLIECCBL.
raJlbBAaHUYECKUX I1ap B Pa3IUYHbIX 9

['anpBaHMYECKUN  DJIEMEHT,  BJIEKTPOJIU3,

cpeaax. 3HaKOMCTBO C OCHOBHBIMU
3aKOHAMHU 3JIEKTPOJIM3a PacTBOPOB U
pacIIaBoB AJIEKTPOIUTOB

CBHUHIIOBBIH aKKyMYJIATOD

Moayas 7

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

XUMHYECKHE CBOMCTBA METAJLJIOB.

Koppo3zus merannos

5.4. IlpakTyecKue 3aHATHS
Y4eOHBIM MJIAHOM MPAKTUIECKUE 3aHITHS HE PEyCMOTPEHBI.

6. CamocTosiTe/ibHAsA padoTa 00y4aOIIUXCH U TEKYIHUH KOHTPOJIb YCIIeBAeMOCTH

6.1. ILlesqin camocTosITE/ILHOM PadOTHI
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OakasiaBpoB

IMpEACTaBJICHUIO
IIOMCKY HOBBLIX,

YMEHHI NOATOTOBKH BBICTYIUIEHUHN U BEICHUS TUCKYCCHM.

ABIIACTCA

IMOJIYUYCHHBIX
paluOHAJIbHBIX U



6.2. OpraHu3anus M cojiep:KaHie CAMOCTOSITeIbHON padoThI

CaMmocTosiTenbHas padoTa 3aKII0YaeTCs B U3yUYEHUU OTJENbHBIX TEM Kypca Io
3aJJaHUIO MPENOoaBaTeNsl 0 PEKOMEHIyEMOM UM YYEOHOH JIUTEepaType, B IOArOTOBKE
K JJAOOpaTOPHBIM 3aHATHAM, K TEKYLIEMY KOHTPOJIIO YCIEBAEMOCTH; IOJrOTOBKE K
DK3aMEHY.

[Tocne BBOAHBIX JIEKIIMM, B KOTOPBIX 0003HAYAETCS COJAEPKAHUE AMCLMILINHBI,
ee npoOjieMaThKa W MpaKTHYecKash 3HAYMMOCTb, CTYJIEHTaM BBIJIAIOTCS 3aJaHUsl Ha
naboparopubie paboThl. JlabopaTopHbIe 3aHATHS OXBaTHIBAIOT BCce MOAYIH. B pamkax
JOUCLMIUTMHBI BBIMOJHsETCS 12 1abopaTOpHBIX pabOT, KOTOPbIE 3alUIIAIOTCS YCTHBIM
ornpocoM. BrimomHeHue Bcex 1abopaTopHBIX paboT 00sS3aTeNbHO.

B cnydae HeBbImomHEHUST 1a00paTOPHOI pabOTHI MO YBAKHUTEIBHOW MPUYHHE
CTYIACHT JOJDKEH BBINOJHUTH MPOIYIIEHHBIE JIa0OpaTOpHbIE 3aHATHS B 4Yachl,
OTBEJICHHBIE HAa KOHCYJIbTUPOBAHUE C IIPEMOIaBATEIIEM.

3ajmaHusi Ha  BBINOJHEHUE pacyeTHO-rpapuyeckoil  paboThl MO  TeMe
«INEKTPOXUMUUYECKUE TPOIECCh» BBIAAIOTCA HHAUBUIyaldbHO Ha 11- ydyeOHOI
Hezene cemecTtpa. CTyAEHTHI BBINOJIHSIOT pacyeTHO-Tpaduueckyro paboTy B 4Yachl
CPC B teuenue 12-i1 u 13-i1 yueOHBIX HEZENIb B COOTBETCTBHM C OCBOEHHUEM YUEOHBIX
paszenoB. 3allMTa BBINOJHEHHBIX 3ajady MPOU3BOAMTCS Ha 14-i1 yuyeOHOUNl Henene
ceMecTpa B Yachl JIa0OpaTOpHbIX 3aHATUM. OlEHHMBAHUE OCYIIECTBISIETCS MYTEM
YCTHOTO OIIpoca.

7. YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE 0O0ecTieYeHne TN CIUTITHHbI
7.1. OcHOBHas JMTEPaTypa MO AUCUHUILIIHHE

1. Koposun, H.B. O0mas xumusi : yueOHUK JJiS BY30B IO TE€XH. Hamp. U
CIIell. : B cocTaBe y4ueOHO-meToaudeckoro komruiekca / H.B. KopoBun. - 11-¢ u3n. ;
ctep. - M. : Boiciias mkosna, 2009. - 557 c. - (IloGeautenpb KOHKypca Y4EOHUKOB). -
bubmuorp. : ¢. 546. - Tekcr : HenocpencTBeHnbiid. - ISBN 978-5-06-006140-6 : 466 p.
40 k. - (ID=75058-28)

2. I'munka, H.JL. O6mas xumus : yueOHUK a7s By30B : B 2 Tomax. Tom 1/
H.JI. I'nunka; mox penakumeit B.A. Tlonkora, A.B. ba6kosa. - 20-¢ u3n. ;nepepad. u
nomn. - Mockga : FOpaiit, 2022. - 353 c. - (Beiciiee oOpazoBanue). - O0pazoBarenbHas
mwiardopma FOpaiiT. - Tekcr : aneKkTpoHHBIN. - Pexum noctyna: mo moamucke. - Jlara
obpamenus: 07.07.2022. - ISBN 978-5-9916-9353-0. - ISBN 978-5-9916-9354-7. -
URL.: https://urait.ru/bcode/490493 . - (1D=142453-0)

3. ['munka, H.JI. O6mas xumus : ydeOHUK 175 By30B : B 2 Tomax. Tom 2 /
H.JIL. I'muaka; mox penakuuein B.A. TlonkoBa, A.B. ba6kosa. - 20-¢ u3z. ;nepepad. u
nor. - Mockga : FOpaiit, 2022. - 380 c. - (Briciiee o6pazoBanue). - OOpazoBarenbHas
matdopma FOpaiit. - Teker : anekTpoHHBINA. - Pexxum goctyna: mo moamnwucke. - Jlara
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'enbdman, M.U. Xumus : ydeOHUK JJIs1 CTYJIGHTOB BY30B 110 TE€XH. CIIEIl.
u Harp. / M.U. T'enbdman, B.I1. FOctpatos. - 3-e uzn. ; crep. - Cankr-IletepOypr [u
np.] : Jlansp, 2003. - 472 c. : un. - (YueOHuku aiis By3oB.CrienianbHas JIMTEparypa). -
bubmumorp. : c. 448. - Tekct : Henocpencteenubi. - ISBN 5-8114-0200-7 : 107 p. 03
K. - (ID=47678-8)



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

7.2. lonoJIHUTe/IbHAS JINTEPATYyPA MO AMCHMILINHE
1. I'muaka, H.JI. 3agaun U ynpaxkHeHUss 1Mo OOIIe XuMuM : y4deOHO-
npaktudeckoe nocooue / H.JI. I'munka; mon penakiueid B.A. Tlonkosa, A.B. baGkoga.
- 14-e w3n. - MockBa : FOpaiit, 2022. - 236 c. - (Bwicmiee oOpa3oBanue). -
O6pazoBatenbHas mwiathopma FOpaiit. - TekcT : 3JeKTpOoHHBIN. - Pexxum mocryna: 1mo
noanucke. - Jlata oOpamenus: 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. -
Mocksa : HOpaiit, 2022. - O06pasoBarenbHas tiatdopma FOpaiit. - Tekcr :

AJIEKTPOHHBIN. - Pexkum noctyna: 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 oOIIell XuMHHM : yued.mocoOue s By30B IO
TexH. Hanp. u cner. / b.M. Anamcon [u np.]; nox pen. H.B. Koposuna. - 4-¢ uzg. ;
nepepad. - M. : Beicias mikona, 2008. - 255 c. - bubauorp. : ¢. 255. - ISBN 978-5-06-
004140-8 : 313 p. 50 k. - (ID=75059-19)

4, Koposun, H.B. JlabopaTopHbie paGoThl MO XUMHUHU : ydeO.rmocodue st
CTyI€HTOB TexH. Hamp. u creu. By3oB / H.B. KopoBun, D.M. Munrymuna, H.I'.
PerxoBa; non pen. H.B. KopoBuna. - 3-e u3n. ; ucrhp. - MockBa : Beiciias nikona,
2001. - 256 c. : un. - bubnuorp. : c. 236. - TekcT : HenocpeAacTBeHHBIN. - ISBN 5-06-
004160-3 : 47 p. 50 k. - (ID=9754-19)

d. OO6murast u Heopranuydeckasi Xxumusi. JlabopaTopHbIN MPAKTUKYM : yaeOHOE
nocobue nis 6akanaBpoB u cnernuanuctoB / C.C. badkuna [u np.]; U. b. Anukuna [u
ap.]. - Mocksa :Opaiit, 2022. - (bakanaBp.bazoBsiii kypc). - OOpa3zoBarenbHas
miatdopma KOpaiit. - Tekcer : anmeKTpoHHBIN. - Pexxum goctyna: mo moamnwucke. - Jlara

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

XUMUH : y4e0.1mocodue i By30B MO0 XUMUKO-TEXHOJIOT. Hamp. u crell. / H.®. Cracs,
A.A. ITnakunkux, E.M. Kaszesa. - M. : Beiciias mkona, 2008. - 214 c. - buGauorp. :
c. 211 - 212. - Texcr : HenocpeacTBeHHbIN. - ISBN 978-5-06-005749-2 : 239 p. 80 k. -
(ID=75044-15)

7. AxmeroB, H.C. O6mas u Heopranumyeckas xumus : ydeonuk / H.C.
AxmeToB. - 12-e uzn. ; crep. - Cankr-IletrepOypr [u ap.] : Jlanb, 2021. - ObC Jlans. -
Texcr : snexTpoHHBIA. - Pexkum poctyma: mo moamucke. - Jlara oOpameHus:

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

8.  OOmas xumus. Teopus u 3amaun : yueOHoe nocodue / H.B. Koposun [u
ap.]; mox pemakuedr H.B. Koposuna u H.B. Kynemona. - 6-¢ u3z. ; crep. - CaHkT-
[TerepOypr [u np.] : Jlans, 2022. - (YueOnuku ajisa By30B.CrienpaibHas JUTepaTypa). -
OBC Jlanb. - TekCT : 3JMEKTpOHHBIM. - PexuMm noctyma: mo moamucke. - Jlarta

oOparieHus: 21.07.2022. - ISBN 978-5-8114-9026-4. - URL:
https://e.lanbook.com/book/183692 . - (ID=106019-0)
9. [IpakTukyMm 1Mo oOiie Xumuu : yueOHOoe mocoOue MJisg akageMHUueCcKoro

Oakanapuata / H.JI. I'munka [u ap.]. - Mocksa :FOpaiit, 2021. - 248 c. - (bakanaBp u
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maructp.AxagemMuueckuid kypc). - ObpaszoBarenbHas miatdopma FOpaiit. - Teker :
ANEKTPOHHBIN. - PexkuMm 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. MeToauveckue MaTepUaJIbl

1. JlaGopaTtopHbie pabOTHI IO XUMHH : y4e0.-METOJ. TOCOOUE K BBHITTOJTHEHUIO
nab. paboT nmo kypcy "Xumus" Uil HEXUM. CICIMAIBHOCTEH : B COCTaBe y4eOHO-
Meroandeckoro komruiekca / TBepckoit roc. texH. yH-T, Kad. BTuX ; coct.: M.M.
VYcanoBa, 9.M.Cynbeman, M.A. Kpynuosa [u nap.]. - Teeps :TBI'TY, 2002. - (YMK-
JIP). - CepBep. - Tekcr : osnektponnsidi. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/94551 . - (ID=94551-1)

2. XuMUS : METO/1.yKa3aHus, IporpaMma, IpUMEPHI PEIICHUS TUTIOBBIX 33/1a4 U
KOHTPOJIBHBIE 3aJlaHus Il CTYJCHTOB 3a0YHOTO (DaK. WHIKEHEPHO-TEXHHUYECKUX
(HEXuM.) CrielMaIbHOCTEH : B COCTaBe yueOHO-METOAUYECKOro KoMIuiekca / TBepckoit
roc. TexH. yH-T, Kad. BTuX ; cocr.: C.C. Pe3nukoBa, M.E. Becenosa, M.A. KpymnioBa
[1 ap.]. - Teps :TBI'TY, 2005. - (YMK-KP). - Cepsep. - Tekcr : aneKTpoHHBIN. - 0-
00. - URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/94596 . - (ID=94596-1)

3. Hemunmenko, I'.H. OOmme cBolicTBa METAIOB : METOJA.YKa3aHUs K
CaMOCTOSITeNIbHOM paboTe Mg CTYJACHTOB HEXHUM. CIIell. Mo Kypcy "Xumus'" O4HOM
dbopmbr obyuenus / I'.H. Jlemuaenko, M.E. [I'puropeeB; TBepckoil roc. TeXH. yH-T,
Kad. bTuX. - Teeps :TBI'TY, 2014. - Cepsep. - Tekcr : anexrponnslii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105012 . - (ID=105012-1)

4. DIJIEKTPOXUMHUYECKHE IPOLECCHl . METOJ. YKa3aHHs K CaMOCTOSATEIbHOM
paboTe ISl CTYJEHTOB HEXHM. CHel. Mo Kypcy "Xumusa" Mo Hamp. MOJATOTOBKU
OakanaBpoB "DIEKTpO3HEpPreTUKa U INeKTpoTexHuka", "KOHCTpyKTOpCKO-TEXHOII.

obOecrieueHrne MammHOCTpouT. mp-Ba", "TemmosHepreTnka W TEIUIOTEXHHKA',
"Hazemueble TPaHCH.-TEXHOJI. KOMIIJIEKCHI ", "IIprupo1000yCcTpONCTBO u
Bojlonoab30oBanue”, "TexHosorusa TtpaHcm. tmpoueccoB”, "BHOTEXH. cHCTEMBI U
texHosorun", "CrangapTuzauys ©W METPOJIOTUA" UM Hamp. MNOATOTOBKU  CIIEIl.

"HazemHbIe TpaHCI.-TEXHOJI. cpeacTBa’ 04HOM (PopMBI OOYyUEHUS : B COCTaBe y4eOHO-
MeToauyeckoro komruiekca / TBepckoi roc. texH. yH-T, Kad. bTuX ; cocr.: A.B.
brixos, F0.B. Jlyrosoii, A.A. CrenaueBa, B.I'. MatseeBa. - Tepp :TBI'TY, 2014. -
(YMK-M). - CepBep. - Tekcer : omekrtponnsri. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/102621 . - (1ID=102621-1)

7.4. IlporpaMmMHoe o0ecnieyeHHe Mo TUCHUILIHHE
Onepanuonnas cucrema Microsoft Windows: munensun Ne ICM-176609 wu
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: numensus Ne
41902814.

7.5. Cnenuaan3upoBaHHble 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBbI, JJIEKTPOHHO-
OnOIMOTEeYHbIe CHCTEMbI, MPpo(eccnoHalbLHbIE TOPTAJIbI B UHTEepHeT
OBbC u nuuen3nonusie pecypchl TBI'TY pazmMenieHsr:
1. Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
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OKTsI'TY: https://elib.tstu.tver.ru/MegaPro/\Web

OBbC "Jlanp": https://e.lanbook.com/

OBC "YHuBepcuterckas OubnmoTeka onnaia": https://www.biblioclub.ru/

3BC «IPRBooks»: https://www.iprbookshop.ru/

DJIeKTPOHHAS obOpazoBaTtesbHAs maTdopma "FOpant" (OBbC

«HOpatit»): https://urait.ru/

Hayunas snexktponnas o6udnnoreka eLIBRARY: https://elibrary.ru/

8. Nudopmaunonnas cucrema "TEXHOPMATUB" Kondurypamus "MAKCUMYM":
ceTeBas Bepcus (roJjoBoe OOHOBJIEHUE): [HOPMATUBHO-TEXHUYECKHE, HOPMATHBHO-
npaBoBble U pykoBoasdmue 1okyMeHThl (I'OCTsL, P, CHullsr u ap.]. duck 1, 2, 3,
4. - M.:Texnopmarus, 2014. - ([loxkymenramust s mpodeccuonanon). - CD. -
Tekcrt: anmekTpoHHsbIi. - 119600 p. — (105501-1)

9. baza pmaHHBIX Yy4YeOHO-MeTOAMUYSCKHX KoMmIuiekcoB: hitps:/lib.tstu.tver.ru/header/

umk.html

ok owh

~

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

8. MaTepuajbHO-TeXHHYECKOEe o0ecnevyeHne U CIUIIUHbI

[Ipn U3ydeHUM OUCHUILUIMHBI « XHUMUS» HUCIOJb3YIOTCSA COBPEMEHHBIE CPEICTBA
oOy4eHHs, BO3MOXKHA JIEMOHCTpalusi JIGKIIMOHHOTO MaTepuaia ¢ I[OMOIIbIO
MpOEKTOpa. AyJIUTOPHUS [JIS IPOBEACHUS JIEKIIMOHHBIX 3aHATUN, TPOBEICHUS 3AIIUT U
Mpe3eHTAIMd KYpCOBBIX pabOT OCHAIlleHa COBPEMEHHOW KOMIIBIOTEPHON U oducHOM
TEXHUKOW, HEOOXOUMBIM MPOTPAMMHBIM OOECIIEYCHUEM, IICKTPOHHBIMU YUECOHBIMH
IMOCOOMSMH M 3aKOHOJIaTEIILHO-TIPABOBOM IOMCKOBOM CHCTEMOM, UMEIOIIUIN BBIXOJ B
rJ100aJbHYIO CETh.

Jlnst  mpoBeneHust  1aOOpPATOPHBIX — 3aHSATUW  UCIOJIB3YETCS  CIICIMAIIBHO
obopynoBanHas yueOHasi saboparopusi. B tabmuiie 5 mpenctaBiieH peKOMEHyeMbli
MepevYeHbh MaTePUATIbHO-TEXHUYECKOTO 00E€CTICUeHUSI MPAKTUKyMa TI0 TUCIIUTIIINHE.

Tabnuna 5. PekoMenayeMoe MaTepraibHO-TEXHHUYECKOE 00eCTIeYeHUE JUCITUTIIMHBI

rjjl(‘; PexoMenayeMoe MaTeprallbHO-TEXHUYECKOE 00ecrieueHrne JUCIIUITITUHBI
JlaGopaTopHbIe YCTaHOBKH U CTEHIbI
1 | JIa6. ycranoBka «OnpeaesieHne MOJISIPHOM MacChl SKBUBAJICHTA ITMHKA»
2 | Jlab. ycranoBka «OnpeaeseHne SHTATbINH PEaKIIMK HeUTpaTu3aIiim»
3 JIa6. ycranoBka «OmnpeaeneHue MOJEKYIIPHOM MacChl paCTBOPEHHOTO BEIIECTBA METOAOM
KPUOCKOIIUH»
4 | JIa6. ycraHOBKa «DJIEKTPOXUMHUUYECKHE MPOIECCHI. ['albBAaHWYECKUIA STIEMEHT»
5 | Jlab. ycTaHoBKa «DJIEKTPOJIN3 BOJHBIX PACTBOPOB AJIEKTPOIUTOB
6 | Jlab. yctanoBka «CBHHIIOBBIA aKKyMYJISITOP»
JlaGopaTopHoe o0opy0BaHNE
1. | CrangapTHble HAOOPHI XUMHUYECKUX PEAKTHBOB
2. | CranmapTHbIe HA0OPHI XMMHYECKOW CTEKIISTHHOM IMOCY/IbI
3. | CrannaptHble HAOOPHI MEPHOM CTEKJISIHHOM MOCYIbI
CrtaHJapTHbIE U3MEpPUTEIbHBIE TPUOOPHI
1 CrangapTHble HM3MEpHUTEIbHBIE NPUOOPHI M H3MEpPEHUs BOIOPOJHOTO IMOKa3aTes
pacTBOPOB 3JIEKTPOIUTOB
2 | CrangapTHble H3MEpPUTENbHbBIE TPUOOPHI I U3MEPEHUS TEMIIEPaTyphl
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9. OneHo4HbIE CpeaCcTBa AJIsl NPOBEACHHUS IPOMEKYTOYHOM aTTeCTAluN

9.1. OueHo4YHBbIE CPeACTBA JJIS POBEACHUS MPOMEKYTOYHOM aTTeCcTAIlUN B
(¢popme 3K3ameHna

1. Dk3aMeHalMOHHBIM OWJIET COOTBETCTBYET (opMe, YTBEPKIECHHOM
[TonoxeHnueM o pabouux mporpaMMmax AUCIUIUIMH, COOTBETCTBYIOMIMX (perepanbHbIM
roCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAapTaM BBICHIETO OOpa30BaHUs C YYETOM
npodecCHOHANBHBIX CTaHAapTOB. TuHoBoW oOpasell SK3aMEHAalMOHHOro Ouiera
npuseneH B [Ipunoxennn. OOydaromemMycst JaéTcst paBo BbIOOpa 3aJaHU U3 YKCIa,
coJepkauxcs B Ouiere, NpUHUMAs BO BHUMAHHUE OICHKY, Ha KOTOPYK OH
IIPETEHIYET.

Uucno »sk3aMeHanmoHHbIX OmieroB — 20. Yucmo BompocoB (3amaHuii) B
sK3aMeHalnoHHOM Ounete — 3 (1 Bompoc ajsi KaTeropuu «3HaTh» W 2 BOIMpOca JJs
KATErOpUH «YMETHY).

[TpoaomKUTENBHOCTD SK3aMeHa — 60 MUHYT.

2. lllxkana oueHWBaHHS MPOMEKYTOYHOW aTTecTauu B (GoOpMe SK3aMeHa —
«OTIIMYHO», «XOPOLIO», «yIOBIETBOPUTEIIBHOY, «HEYIOBIETBOPUTEIBHO.

3. Kputepuu O11€HKH 3a IK3aMEH:

JUTSL KATETOPUU «3HAThY:

BBIIIIE 0230BOTO — 2;
0a3oBbIil — 1;
HIke 6azoBoro — 0;

KPUTEPHUH OLIEHKHU U €€ 3HAUECHUE JIJIs1 KATETOPUU «YMETh):

orcyTcTBUe ymeHus — 0 0amr;
HaJIM4Kue ymeHus — 2 Gania.

«OTJIUYHO» - IPU CyMMe OaJIoB 5 uiu 6;

«XOpOUIO» - MPU CyMME OAIIIOB 4;

«YJOBJIETBOPUTEIBHOY - IPU CyMMe 0auioB 3;

«HEYJIOBJIETBOPUTENIHHOY - TIpU cymme O6aioB 0, 1 wium 2.

4. Bupa sKk3aMe€Ha — MUCHMEHHBIM 3K3aMEH, BKJIIOYAIOIIAN PEIICHUE 3a7ay C
UCIIOJIb30BAaHUEM CITPABOYHOIO MaTepuajia U HEMPOrpaMMUPYEMOTO KaldbKyJISITOPa.

5. ba3za 3aganmii, npeabsBJsieMas 00y4alUIUMCS HA JK3aMeHe:

1) I u Il 3akonel TepmonuHamuiku. BHyTpeHHssi s3Heprus. TermoTa.
OHTanenusa. DHTPONHUS.

2)  AkkymynsaTopbl. OCHOBHBIE THITHI aKKyMYJISTOpPOB. CTpOCHHE U MPUHIIATL
JEUCTBUS CBUHIIOBOTO AKKYMYJISITOPA.

3)  AwmdorepHocTh. PaBHOBecMe B pacTBOpax — TPYTHOPACTBOPHMBIX
ANeKTpoauTOB. IIpon3BeeHre pacCTBOPUMOCTH.

4) BanentHoCTh. THIIBI M KpaTKasl XapaKTEPUCTUKA XUMUUYECKUX CBA3CH.

5) BsaumogeiictBue Mexay Modekyidamu. Cunbl  Ban-nmep-Baanbca.
[Tossipuszanus. BogopoaHas CBsA3b.

6) Btopoe nHawano tepmoauHamuku. I[loHstue 00 »HTponmuu. DHEPrus
['u60ca. Dueprus ['enbmronsua. HanpaBieHHOCTh XUMUYECKUX PEAKIUH.




7)  TampBanmueckuii amement. CoOCTaBlIeHHE 1ENH TaJIbBAHUYECKOTO
AJIeMEeHTa,  JJEKTPOJHbIE  mpouecchl.  Pacuer  ANEeKTpOABMKYILEH  CHUJIBI
raJIbBAaHUYECKOTO AJIeMEHTA. TOIUIMBHBIE 3JIEMEHTHI.

8) IM'maponus coneid. [Ipumepsl rugponn3za coneil. Koncranta runponusa.

9)  3apsaka u pa3psKa CBUHIIOBOTO aKKyMYJISTOpa.

10) Honunoe npoussenenue Boasl, PH u pOH, ux B3anmuas cBsi3b. bydepHbie
pacTBOpbl. MHIMKATOPHI.

11) Kakwue nmpoiiecchl MPOTEKAIOT HA IPAHUIIC METaJlIa C PACTBOPOM €ro cou?
JIBOWHOW  BJNEKTPUYECKUN  CIIOH. OJNEKTPOAHBbIE MOTEHUHAIbl.  Bbraucienue
AJEKTPOHHBIX MOTEHIMAIOB META/VIOB NPU HECTAHJIAPTHBIX YCIOBUSX. YPaBHEHHUE
Hepscra.

12) Karamus. MexaHu3Mm KaTaTUTHYCCKUX pPeakiuii. Bumbl kataan3aTopos.

13) KosanenrtHas cBs3b. Buapl 1 0COOCHHOCTH KOBAJIEHTHOH CBsi3u. MoHHas
CBS3b.

14) KonneHTpanus pacTBOPOB: MOJSUIbHAs, MOJISIPHAs, HOpPMaJbHasl,
MaccoBas J10Jis, MOJIbHAS 10JIs1.

15) Kopposus. Bugsr koppo3un. Kopposwsi OIMHKOBAHHOTO W JIY)KECHOTO
Kere3a MpU HapYyLIIEHUH IEJIOCTHOCTH TOKPBITHS BO BJIAKHOW M KHUCIOW cpenax.
MeTobl 3alUThl METAJIIIOB OT KOPPO3HH.

16) Koppo3sus. Buabl aaekTpoxuMudeckoi koppo3uu. Kopposus moja kariei
KUAKOCTU. CKOPOCTh KOPPO3UU. 3aIMTa METAIUIOB OT KOPPO3UHU.

17) Mertamibl. Pusnyeckre CBONCTBA MeETAIOB. MeTaulnyecKkas CBSI3b.
DJIEKTPOIIPOBOIHOCT.

18) Moab. MonbHas Macca. XUMHUECKHE OKBHUBaJCHTHI. OrmpeneieHne
SKBUBAJICHTHBIX MACC MPOCTHIX U CIIOKHBIX BEUIECTB. 3AKOH 3KBUBAJIECHTOB.

19) OOmas xapakTepucTuka (PU3MUECKUX U XMMHUYCCKHX CBOWCTB METAJLIOB.
B3anMoaencTBre UX C KUCIOTAMU U IIEJI0YaAMH.

20) Ocmoc m ero posib B OuojJormueckux mporeccax. OcMoTHYECKOe
JaBJieHHE. AKTUBHOCT.

21) TlepBbIi 3aKOH TEPMOJAMHAMHKH. TeIUIOBOH 3(PQPeKT XUMHUYECKOM
peakuuu. 3akoH I'ecca u cieacTBUE U3 HETO.

22) IlpaBuia BBIYHCIICHUS SKBUBAJIECHTHBIX MACC: KUCIOT, OCHOBAaHUI, COJICH,
OKCHJOB. 3aKOH 3KBUBAJICHTOB.

23) IpaBumo Bant-I'odda. IloHaTtue o0 >HEpruM akTUBAIUMK. Y pPaBHCHUE
Appennyca.

24) Ilpoctbie dlIeMEHTBI — MeTauibl. [IepHOIUYHOCTh M3MEHEHUS CBOWCTB
METa/uIoB. XHMHYECKash AaKTUBHOCTb MeETauioB. B3aumojeicTBue MeTauioB ¢
KHCIJIOPOJIOM, BOJIOM U IIEJI0YaAMHU.

25) PactBopel. OOmmMe cBoiicTBa pacTBOpoB. 3akoH Payms. CnenctBue u3
3akoHa Payus.

26) Peakumm woHHOro oOMEHa B pacTBOpax dJeKTposMToB. [IpaBuio
bepromne. Bydepusie pacTBOpbI.

27) Peaknuu oOpatumble W HeoOpatuMmble. XHMHUYECKOE pPaBHOBECHE.
Koncranra paBHoBecus. Ilpunumn Jle-Illarense. Cmemenne paBHOBecus. Pacuer
KOHCTAaHThI paBHOBecHUs. PaBHOBecHE B T€TEPOT€HHBIX CUCTEMAX.



28) CopemenHas QopmymupoBka Ilepuomuueckoro 3akoHa. [Ipuumna
NEPUOJANYHOCTH U3MEHEHHUsI CBOMCTB AJIEMEHTOB, 3JIEKTPOHHbIE aHanoru. llepuonsi,
IpyIIbI, MOATPYMIbI, CEMEUCTBA HA OCHOBAHUHU aHAJIU3a JIEKTPOHHBIX KOH(GUTYpalui
(oneKTpoHHBIX  (opMysd) aroMoB. M3MeHeHHWE aTOMHBIX pagUuycoOB, SHEPTUU
MOHU3alUHU, CPOJICTBA K DJIEKTPOHY, ANEKTPOOTPUIIATEILHOCTH B IEPUOJIAX, B IIIaBHBIX
Y TOOOYHBIX OATPYIINAX.

29) CoBpeMeHHBIC TMPEJACTABICHUS O CTPOCHUM aToma. JIBoicTBeHHas
npupoja siekTpona. Opourans. KBanToBbIE Uncia.

30) ComnbBaTamnus. I'uapararusi. N3oTonnueckuii KO3 pUIHEHT.
PactBopuMOCTS.

31) Dnekrponutudeckas —guccormanus. CTeneHb  JJICKTPOJUTHUECKOM
JUCCOLIMALINM, €€ 3aBUCUMOCTh OT KOHIeHTpauud. KoHcraHTa gucconuanuu. 3aKOH
paszb6asnenus OcTBajibiaa.

32) Crpoenue aroma. [Ipuanmn Kieukosckoro. IlpaBuia Ilaymm u 'yHna.
PeanbpHas cxema 3amoJHEHHS 3JISKTPOHHBIX TOIypoBHEN. S, P, d, f — aneMeHThI.

33) CrpocHre NBOHHOTO 3JCKTPUYECKOTO CIIOS. DJICKTPOJHBIA TMOTEHIIMAI.
CraHgapTHBIA 3JEKTPOJHBIM MOTCHUMAI. 3aBUCUMOCTh BEJIMYUHBI SJIEKTPOIHOIO
MNOTEHIMaNa OT MPUPOIBI SJIEKTPOAOB, KOHILIEHTpPALUHU, TEMIEPATYpbl U TPHUPOABI
anekTposinTa. Y paBHeHue HepHcera.

34) Crpykrypa [lepuonndeckoii cuctemsr .M. Menaeneena. [lepuoanueckue
CBOMCTBA 3JIEMEHTOB. OHEPrus HWOHM3ALUMU. OHEPrus CpPOACTBA K DJIEKTPOHY.
DJIEKTPOOTPHUIIATEIILHOCTbD.

35) CymHocTh amektposmza. [locnenoBareibHOCTh pa3psAKd KaTHOHOB U
aHUOHOB B BOJHBIX PACTBOpax 3MEeKTpoauToB. Ilomspusanus anexkTponos. SBieHue
NEpEHANPSHKEHNSI Ha DJIEKTPOIAX.

36) Teopus snekrponuTHYecKod auccounuanud. CTEneHb TUCCOLUAIHH.
Du3NYEeCKUil CMBICI U30TOHMYECKOTO KO3 duirenta. Koncranta nuccomnuanuu.

37) XapakTepucTHKa OCHOBHBIX TEPMOAMHAMUYECKHX (QYHKIHHA. DK30- H
SHAOTEPMUYECKUE PEAKILIUH.

38) Xumunyeckas kuHetuka. [lopsimok peakiuu. KuHermdeckue ypaBHEHHS
XUMHUYECKUX PEAKIUI. 3aKOH JEHCTBYIOLIUX MacC.

39) Xwumunyeckas kuHetnka. CKopocTh peakiuu. KoOHCTaHTa CKOPOCTH.
BnusHue naBieHMs M TeMIEpaTypbl Ha CKOPOCTh XMMHYECKOW peakuuu. Pacuer
KOHCTAHTBI CKOPOCTH.

40) XWMHYCCKHE MCTOYHUKH TOKA: TaJbBAHWYCCKHE 3JCMEHTBI, TOILJIMBHBIC
AJIIEMEHTHI U aKKyMYJISITOPHI.

41) Xwumwuyeckoe paBHOBecue. KoncranTa paBHOBecus. [lpunmmn Jle-
[[Tatenbe. PaBHOBECHE B FETEPOTEHHBIX CUCTEMAX.

42)  DnekTpoau3. DJICKTPOJIU3 ¢ PACTBOPHUMBIM U HEPACTBOPUMBIM aHOJAMHU.
DNEeKTPOXUMHUUYECKOE MOTyYeHHE U paQUHUPOBaHUE METaNIOB. 3akoHbI Dapases.

[lonb3oBaHME pA3IMYHBIMU TEXHHYECKHMMH YCTpoWcTBamu, Kkpome OBM
KOMIBIOTEPHOTO KJlacca M MPOTPAMMHBIM OOECeueHHueM, HEOOXOAUMBIM s
pElIeHHs MMOCTaBIEHHBIX 33Ja4, He Aomnyckaercs. 1Ipu KelmaHuu CTyJeHTa MOKUHYTh
npeneibl ayIuTOPUM BO BpeMs SK3aMeHa 3K3aMEHAI[MOHHBIM OWJeT Mociie ero
BO3BPAILEHUS 3aMEHSAETCSL.



[IpenonaBarenb WMeEET MpPaBO MOCJIE€ NPOBEPKA NUCHMEHHBIX OTBETOB Ha
AK3aMEHAlMOHHBIE BOTIPOCHI M PEIICHHBIX Ha KOMIIBIOTEPE 3a/a4 3a7aBaTh CTYICHTY B
YCTHOW (pOopME€ YTOUHSIONIME BONPOCHI B paMKaX COJIEpP>KaHUSA 3K3aMEHAIIMOHHOIO
Ouiiera, BEIAAHHOTO CTYACHTY.

WNHble HOPMBI, periaMeHTHPYIOIIUME TMPOUEAYPY IPOBEACHHS HSK3aMEHa,
npenacraBiieHbl B [1o10okeHUH O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOU
aTTeCTallM CTYJICHTOB.

9.2. OueHO4YHBbIE CPeCTBA /1JIsl MPOBEICHUA MPOMEKYTOUHOM aTTeCTAIIMU B
(¢opme 3auera
VY4yeOHBIM MJIAHOM 3a4eT M0 AUCIUIUIMHE HE MPEIyCMOTPEH.

9.3.0ueHo04YHbIE CPpeACTBA AJIs POBeIeHHUsI IPOMEKYTOYHO aTTeCTAIUU B
(opMe KYpCOBOT0 NMPOEKTa WIH KyPCOBO# padoThl
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHBI.

10. MeToauyeckue peKOMeHAAIMY 110 OPraHU3ANMU U3YUYEeHUs] JUCITUTITTHHBI

CTyneHTsI Tiepel HadajJoM W3YYCeHHS JUCIHUIUIMHBI 03HAKOMJICHBI C CHCTEMaMHU
KPEAUTHBIX €AWHUII U OAJUThHO-PEUTHHTOBOM OLIEHKH.

CTyneHThl, WU3ydalolue IUCHUIUIMHY, OOECIeUMBAIOTCS SJIEKTPOHHBIMH
U3JIAaHUSIMH  WJIM  JTIOCTYIIOM K HHUM, Y4eOHO-METOJAMYECKAM KOMIUIEKCOM II0
JTUCITUTUIMHE, BKJIFOYas METOAMYECCKHE YKa3aHWS K BBIMOJTHCHHUIO J1a0OpaTOPHBIX
paboT, Bcex BUAOB CAMOCTOSITEIHLHON pabOTHI.

B  y4eOHbBIE TIpomiecC PEKOMEHIYETCS BHEIpPEHHE CYOBEKT-CYyObEKTHOM
MearOTHYECKON TEXHOJIOTHH, NP KOTOPOM B PAaCHUCAHUU KaXIOTO IMPENoaaBaTelIs
OTIpEEISIETCSl BpeMsl KOHCYJIbTAIIUN CTYACHTOB IO 3aKPEIUICHHOMY 32 HUM MOYJTIO
JUCITUTUTAHBI.

11. BHeceHue U3MeHeHUIl U TOMOJHEHUA B pa004yI0 MPOrpaMmy I CIUTLIHHbI
CopepxaHue pabouMx NPOrpaMM JTUCHUIUIMH — €XKEroJHO OOHOBIISIETCS
MPOTOKOJIaMu 3acenanuii kadenprsl o yrBepxkaeHHOU «llomoxkeHnem o CTpyKType,
cojiep>)kaHuu U oopMiIeHUH pabOYuX MPOrpaMM JMCIUILIMH MO 00pa30BaTeIbHBIM
nporpammamM, cootBercTByommM @OI'OC BO ¢ ywyerom mnpodeccuoHanbHbIX
CTaHAapTOB» (opMe.



Ipuioxenue

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

Hanpasnenune mnoaroroBku cnenuanuctoB — 23.05.01 Hazemuble TpaHCHOpTHO-
TEXHOJIOTUYECKUE CPEACTBA

Crnenmanuzarusi mporpaMMmbl — TeXHHYECKHE CpEeACTBAa MPHUPOA000YCTPOUCTBA U
3aIUThI B YPE3BbIYANHBIX CUTYAIUSIX

Kadenpa «bruotexHonoruu, XuMum ¥ CTaHIapTU3AITUI)

JlncuuruimHa « X uMUs

Cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3aganue s IpOBEPKH YPOBHS «3HaTh» — WK 0, wiu 1, wnu 2 6anna:
Peakiuu oOpatumMbie U HeoOpaTuMble. XUMUYECcKoe paBHOBecue. KoHcTaHTa
paBHOBecus. [Ipuanun Jle-Illatense. Cmenienne paBHOBECHS.

2. 3agaHue ais MpOBEPKU YPOBHA «yMeTh» — 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, uimu 2 6arna:
Kakoii meranmn B mape Zn-Ni OynmeT pacTBOpSATbCS B YKCYCHOW KHUCIOTE?
CocTaBbTe cXeMy KOPPO3UH, 3aMUIINTE JIEKTPOIHbIE MPOLIECCHI.

Kpurtepuu UTOroBoii 0lleHKH 32 IK3aMeH:

COTIUYHOY - TIPU CyMMe OaJITIoB 5 Uiy 6;

«XOPOIIO» - IPH CyMMe 0auioB 4;

«yJIOBJIETBOPHUTEIIBHOY - TIPH CyMMe 0asuioB 3;
«HEYIOBIETBOPUTEIBHO» - TpH cymme 6autoB 0, 1 wnu 2 6ana;

CocraButens: o1l kadgeapsr BXC I'.H. IlemuneHko

3aenyrommii kadenpoit BXC M.I'. Cynpman
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