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1 IACHOPT PABOYEM IMPOT'PAMMbBI YYEBHOM JJUCHUILIAHBI
EH.03 O0mas 1 HeopraHu4eckasi XuMusi
1.1 Obs1acTh NPpUMeEHEeHHUS TPOrPAMMBI

Pabouas nporpamma yueOHOU JUCHUIUIMHBI ABISETCA YacThI0 00pa30BaTEIbHON MPOrpaMMbl
CpeAHero npopecCuoHaILHOTO 00pa30BaHMs — IPOrpaMMbl TOJTOTOBKH CIIELUAINCTOB CPEIHEro 3Be-
Ha 1o cnenuanbHocT 18.02.05 IIpon3BoACTBO TYromjaaBKUX HEMETAIMUECKUX U CUIIMKATHBIX MaTe-
puaioB u u3aenui, ykpynHéanas rpynna 18.00.00 Xumudeckue TEXHOIOTHH 0a30BOM MOATOTOBKH.

Pabouas mporpamma yueOHOH NTUCHMILIMHBI MOXKET OBITh MCIOJIH30BAaHA B JIOTIOJHUTEIEHOM
IpoeCCHOHATILHOM 00pa30BaHMM U NPO(ECCHOHANBHOM MOJArOTOBKE CHELHMATMCTOB XMMHUYECKOIO
npopuIIs.

1.2 Mecto yueOHO# QTMCHUILIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKHU CIEIHAJTUCTOB
Cpe/lHero 3BeHa

OOmas 1 HeopraHWUYeCKass XUMUS SIBJIICTCS 00MmEenpo(eCCUOHATBLHOM JIUCIUTUTMHON B CO-
cTaBe MPO(PECCHOHAIIBHOTO IUKJIAa MPOTPaMMBbI TTOJATOTOBKH CITEIIMATUCTOB CPEIHErO 3BEHA.

1.3. Heau n 3agaum y4eOHOI NUCHMILUIMHBI — TPeOOBAHHUA K pe3y/JbTaTaM OCBOEHUS
Y4eOHOM QMCUMILINHBI:

B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUTUTMHBI O0YYarOIHICs TOMKEH YMeTh!

— J1aBaTh XapaKTEPUCTHKY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX IOJIO)KEHUEM B II€-
PHUOANYECKON CHCTEME;

— HCIIOJIb30BaTh Ja00paTOPHYIO MOCYAY U 000PYI0BaHHE;

— HaxoJuTh MOJEKYISPHYIO (pOopMyiy BElecTBa,

— MPUMEHSTHh Ha MIPAKTHKE MpaBuia 0e30macHoii paboThl B XMMUYECKOM TabopaTtopuu;

— TPUMEHSTh OCHOBHBIE 3aKOHBI XUMHH ISl pEIICHUs 33a1ad B 001acTi nMpodhecCHOHATbHON
JESITENIbHOCTH;

— MPOBOJUTH KAa4ECTBEHHbIE PEAaKIMM HA HEOPraHMYECKHE BEIEeCTBA U MOHBI, OTJCJIbHbBIE
KJIACCBhl OPTraHUUYECKUX COEIUHEHMI;

— COCTaBJIATh YPaBHEHUS pEaKIii, TPOBOJUTH PAacUeThl 10 XUMUYECKUM (opMysaM U ypaB-
HEHUSIM PEaKIINH;

— COCTaBJIATh DJIEKTPOHHO — MOHHBIA OajlaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPOLEC-
COB;

B pe3ynbrate ocBoeHUs yueOHON AUCHUILIMHBI 00YYaIONIUICs JOKEH 3HATh:

— THUIPOJIU3 COJIEH, STIEKTPOJIU3 PACILIABOB U PACTBOPOB (COJICH U MIEN0YEH);

— JMCCOLMAIUIO 3JIEKTPOJIUTOB B BOJHBIX PAaCTBOPAX, CHIIbHBIE U cIa0ble AJIEKTPOJIUTHL;

— KJaccu(UKalus XUMHUUECKUX PEaKIUi U 3aKOHOMEPHOCTH UX MTPOBEACHUS;

— oOpaTumble U HEOOpaTHUMbIE XHUMUYECKHUE PEAKIIUU, XUMHUYECKOE pPaBHOBECHE, CMEICHHUE
XMMHUYECKOI0 paBHOBECHS 0] IEHCTBUEM Pa3IMUHBIX (PAKTOPOB;

— 00IIyI0 XapaKTEepUCTUKY XUMHUUYECKUX 3JIEMEHTOB B CBSI3U C UX IOJOKEHHEM B MEPUOJIH-
YeCKOM cucTeMe XuMudeckux saemenToB .M. Menaeneera;

— OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIH, PEaKIIMi HOHHOTO OOMEHa;

— OCHOBHBIE IOHATHUS U 3aKOHBI XUMUH;

— OCHOBBI 2JIEKTPOXUMUMU;

— TMEPUOANYECKUI 3aKOH U MEPUOJUYECKYI0 CUCTEMY XUMUYECKHX 3iieMeHToB .M. Menne-
JeeBa, 3aKOHOMEPHOCTH U3MEHEHHS] XUMUYECKUX CBOWCTB 3JIEMEHTOB U UX COETUHEHUH O Mepuoiam
U Tpynnam;

— TeruIoBOM 3P PEeKT XUMUYECKUX peaKLuii, TePMOXUMUYECKIE YPABHEHMUS,



00/121aTh 00IIMMH KOMIIETeHIIUSIMH, BKITIOYAIOIIMMHU B c€0s1 CIIOCOOHOCTb !

— OK'1 IloHumars CymHOCTb M COLMAIBHYIO 3HAYUMOCTh CBOCH OymyIiei npodeccuu, mposis-
JIATh K HEW YCTOMYMBBIN MHTEPEC.

— OK 2 Oprann3oBbIBaTh COOCTBEHHYIO JI€ATEILHOCTD, BBIOUPATh TUIIOBBIE METO/IbI U CIIOCOOBI
BBINOJIHEHHUS TIPO(ECCHOHANIBHBIX 33/1a4, OIIEHUBATh UX AP(PEKTUBHOCTH U KA4ECTBO.

— OK 3 IIpunumaTh pelieHusi B CTAaHJAPTHBIX U HECTaHJAPTHBIX CUTYalUsIX U HECTU 32 HUX OT-
BETCTBEHHOCTb.

— OK 4 OcymiecTBisTh IOUCK M UCIIOIB30BaHKUE HHPOpMAIIUU, HE00X0AUMON 17151 3(h(HEKTUBHOTO
BBINOJIHEHUS PO ECCHOHAIBHBIX 33/1a4, MPO(EeCCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.

— OK 5 Hcnoas3zoBarh HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHH B PO ECCHOHAIIBHON
NeSITEIbHOCTH.

— OK 6 Pabotare B KOIeKTHBE U KoMaHJe, 3()(EeKTUBHO 00maThes C KOJUIETaMU, PYKOBO/I-
CTBOM.

— OK 7 bpatb 0TBETCTBEHHOCTbH 3a pa0OTy WICHOB KOMaH bl (IOJYMHEHHBIX ), 32 PE3YyJIbTAT BbI-
ITOJIHEHMS 3aJJaHUM.

— OK 8 CamocTodaTenbHO OMpenenarh 3a1adu npodeccuoHaIbHOr0 M JTMYHOCTHOTO Pa3BUTHS,
3aHMMAThCS CaMOOOpa30BaHNEM, OCO3HAHHO IIJIAHUPOBAThH MOBBIIIEHNE KBATU(UKAIIUH.
OK 9 OpueHTHpOBaTHCSI B YCIOBHSX YAaCTOH CMEHBI TEXHOJIOTUH B MPO(ECCHOHAIBHON Jesi-
TEJIbHOCTH.

OcBoeHMe TUCIUILIMHBI HAIIPABJICHO HA MOJATOTOBKY K ()OPMUPOBAHUIO MPO(heCcCHOHAb-
HBIX KOMIIeTEHIIHIl BKIIFOYAIOIINX B €051 CIIOCOOHOCTB:

[1K 1.1. CobnronaTh yclioBUsl XpaHEHUS ChIPbSI.

IIK 1.2. [TogroraBnuBarh, JO3UPOBATh U 3arpy’KaTh ChIPhE COTVIACHO PELENTYPE TEXHOJIOTH-
YECKOro Ipoliecca.

I1K 1.3. OcymecTBisTh KOHTPOJIb KayecTBa ChIPbsl POU3BOACTBA TYrOIIABKUX HEMETaJIN-
YECKUX U CUJIMKATHBIX MAaTepUaioB U U3IEIIHN.

[1K 1.4. BeINONHATH TEXHOJIOTMYECKHE PACU€Thl, CBA3aHHbBIE C IPUTOTOBIIEHUEM IIHUXTHI .

[1K 2.1. ITpoBepsTh UCTIPpaBHOCTH 000PYAOBAHHUS, TEXHOJIOTHUECKUX JIMHUMN U CPEICTB aBTO-
MaTHU3alUH.

1K 2.2. KoHTponupoBats paboTy OCHOBHOT'O M BCIIOMOI'aTEIbHOTO 000y 10BaHMUS.

I1K 3.1. Ocy1ecTBasTh KOHTPOJb MapaMeTPOB TEXHOJIOTHYECKOTO MPOIECCa U UX PETYIHPO-
BaHMUE.

1K 3.2. OcymiecTBiasTh KOHTPOJIb KaueCcTBa MOTYNPOLYKTOB U TOTOBOM MPOTYKIUH.

I1IK 3.3. PaccunTeiBaTh TEXHUKO-3KOHOMHYECKHE INOKA3aTENIM TEXHOJOTMYECKOIro Ipolecca
JUIS BBISIBJICHUS p€3€PBOB 3KOHOMUH.

[1IK 4.1. OpranuzoBbiBaTh pabOTy KOJJIEKTHBA M MOJJIEPKUBATH MPOPECCHOHANBHBIE OTHO-
LIEHHSI CO CMEKHBIMU MOAPA3/IEICHUSIMH.

1K 4.2. O6ecnieunBaTh BBINOJIHEHHE MPOU3BOACTBEHHOIO 3a/IaHUs IO 00BEMY MTPOU3BOICTBA
1 Ka4eCcTBY MPOAYKIIHH.

[1IK 4.3. IToBpImIaTh TPOU3BOAUTENIBHOCTh TPYAA, CHUKATh TPYAOEMKOCTh MPOIYKIMU Ha OC-
HOBE ONTHMAJIBLHOTO MCIOJIb30BaHUS TPYJOBBIX PECYPCOB M TEXHMUYECKHUX BO3MOXKHOCTEH 000pynoBa-
HUSA

1.4 Koan4yecTBo 4acoB Ha 0CBOCHHME IPOrPaMMBbl y4eOHOMH TUCHUIINHBI:

MaKCHMaJIbHOU yueOHON Harpy3Kku oOyuaromierocs 96 Jaca, B TOM 4ucIe:
ayIUTOPHOM y4eOHON Harpy3ku oOydaromnierocs (00s13aTeIbHbIX yUeOHBIX 3aHATHI) 64 4acoB;
BHEAYIMTOPHOM (CaMOCTOSTENIbHON) yueOHOM paboThl oOyuaromierocs 32 Jaca.



2 CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1 O0bem yueOHOM AMCHHMILVIMHBI U BUbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

Oobvem uacos

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 96
AynuTopHas yueOHas padora (o0si3aTesibHbIe YUeOHbIe 3aHATHSA) (Bcero) 64
B TOM YHUCIJIE:
naboparopHble 3aHITH (B TOM 4Huclie B (hOpME MPAKTUIECKON TTOJITOTOBKH ) 14
NPaKTUYECKHE 3aHATH (B TOM YuCIie B (OpMe NPAKTUYECKOH MMOATOTOBKH) 18
BaeayauropHas (camocrosiTe/ibHas) ydeOHasi pabora o0yuyaromerocs (Bcero) 32
B TOM YHCIIE:
Pabota ¢ koHCTIEKTOM, paboUeil TeTpaabio, y4eOHON U CIICIUATBHON TEXHHUYECKOMN
JUTEPATypOM 10 BOIIPOCAM U 33/1aHUSM pPa3HbIX YPOBHEU
BrinonHenue pacueTHbIX 3a/laHui K MPaKTUYECKUM paboTaM, MOATOTOBKA K MX 3a-
IIUTE
IIpomexyTounasa arrecrauus B popme 9K3aMeHda




2.2 TeMmaTH4YeCKHH IJIaH U CoaepKaHue y'{eﬁﬂoﬁ JAUCHUIIIIUHDBI Oﬁlllaﬂ H HECOPraHUveCKasi XuMusi

HaumenoBanue pa3- | Coaep:kanue yueOHOro MaTepualia, JJabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS, CAMO- O0bem ya- | YpoBeHb
J1eJI0B U TeM CTOfITEIbHAS padoTa 00yyaromuxcst COB 0CBOEHMS
1 2 3 4
Tema 1 OcHOBHBIE Conep:kanue y4eOHOT0 MaTepHuaJia
MOHSTHS U 3aKOHBI 1 | ATom Kak opma CyIIeCTBOBAHUS XMMHYECKHUX JJIEMEHTOB 2 2
XHMHHU 2 | OcHoBHble oHATUS XUMHH: BemectBo. Mounekyina. [Ipocteie u cnoxHble BeecTBa. MeTaiisl u
HeMeTasuibl. OpraHnyeckre 1 HeOpraHM4eckue BeuiecTBa (OKCUIbl, THAPOKCUIBI, con). Komuue- 5 9
CTBO BelecTBa. MosipHbIif 00beM. XMMHUECKHE PeaKI[Ui U YpaBHEHUs, THUIIbI PeakIiuii (coeau-
HEHUS, Pa3JI0KECHUsI, 3aMEIICHHs, 0OMEHa)
3 | OcHoBHBIE 3aKOHBI XUMUU: CTexruoMeTpHsl. 3aKOH SKBUBAICHTOB, HAXO0XK/IEHUE SKBUBAJICHTHOMI
MacChl OKCUOB TUPOKCUIOB M KUCJIOT. 3aKOH COXPAHEHHSI MACChl BEIIECTB. 3aKOH MMOCTOSTHCTBA
COCTaBa BEUIECTB MOJIEKYJISAPHON CTPYKTYphI. 3aKOH ABOTa/IpO U CIEJICTBUS UX HETO. 9 2-3
PacuerHnble 3a1aun Ha HAXOXACHUE OTHOCUTEIHLHOM MOJIEKYJISIPHOM MACChl, OTPEICTICHIE MacCo-
BOI1 J10JIM XMMHUYECKUX DJIEMEHTOB B CII0KHOM BEIIECTBE
4 | AnropuTM pelieHus NpoCTeHINX 3a1a4 M0 XMMHUYECKUM YPAaBHEHUSIM. 2-3
IIpakTHyecKue 3aHATHS
1 | Pemienne pacueTHBIX 3374 HA MACCOBYIO M OObEMHYIO JOJIH KOMIIOHEHTOB CMECH. 2
2 | Pemenne pacdeTHBIX 33729 IO XUMUICCKIUM YPABHCHHSIM
JlabopaTopnas paGora
1 | [IpaBuna 6e3onacHO paboTsl B 1abopaTopuu. O0opyaoBaHHE U JabopaToOpHas Mocyaa, MPUMEHsI- 2
eMbI€ B DKCIIEPUMEHTE, NX Ha3HAYEHHUE U MTPaBUIIa UCTIOIB30BaHUS
CamocrosiTe/ibHasi padoTa 00yyalouuxcst
Nol TemaTtnka JOMaITHUX 3aJaHUN: 5
Perenne pacueTHbIX 3a7ja4 HA MACCOBYIO M OOBbEMHYIO JOJIH KOMIIOHEHTOB CMECH.
Pabora ¢ KOHCIEKTOM U Y4eOHUKOM
Tema 2 Ctpoenue Copepxanue yueOHOIro MaTepuasa
aroma u nepuoaude- |1 | Atom — crmoxkHas yactuia. CoctaB aTOMHOTO si/ipa — HYKJIOHBI: IPOTOHBI M HEUTPOHBI. DIEKTPOH-
cknii 3axoH u Ilepu- Hast 000JI0UKa aTOMOB: dJIEKTPOHHAsI OpOUTAIh M 00JIaK0, KBAHTOBBIC YHCIIA, pACTIPEICIICHHE 2 9.3

oanvYeCKas CucreMa
XHUMHYECKHUX JJIe-

9JIEKTPOHOB I10 SHEPTETUIECKUM YPOBHSAM. DIIEKTPOHHBIE KOH(DUTYPAIIUH aTOMOB XUMHUYECKUX
9JIEMEHTOB. S-, P-, d-, f-oIeMeHTHI




menToB /.. MeH-
JeJjieeBa U CTPOeHH e
aToma

2 | Ilepuognueckuii 3akoH B popmynupoBke J[.1. MenaeneeBa u coBpeMeHHas popMynupoBka. [le-
pHOAMYECKasi CUCTEMa XUMUYECKUX JIEMEHTOB, Tpaguueckoe 0TOOpaKeHHE MEPUOINIECKOTO 3a-
koHa. CTpyKTypa NepuoAnYecKoi TabIuIIbl: epuoibl U rpymmbl. [lepuonnyeckuil 3aKoH U CH-
cTeMa u cTpoeHue aroma. OU3nyeckuii CMbICT MOPSAIKOBOIO HOMEpa 3JIEMEHTA, HOMEPOB IPYIIIIbI
u nepuoaa. [lepuoanueckoe u3MeHEHNE CBOMCTB 3JIEMEHTOB: paJlyca aToMa; YHEPTHUH HOHU3a-
LUU; 3JIEKTPOOTPUIATENBHOCTU. [IpUUMHBI H3MEHEHUS METAJUTMUYECKUX U HEMETAJTMYECKUX
CBOICTB 3JIEMEHTOB B IPYIIAaxX U Mepuoiax

2-3

IIpakTHYecKkue 3aHATHA

[EEN

CocraBieHue IEKTPOHHBIX U AIEKTPOHHO-Tpadudeckux Gopmysn aToMOB XUMUYECKHX (HOPMYIT U
OMpEJICTICHUE UX BAJICHTHBIX BO3MOKHOCTEH

2 | XapakTepucTHKa XUMHUYECKHX 3JIEMEHTOB U UX COEMHEHUH 110 UX MOJI0KEHUIO B IEPHOANYECKON
CUCTEME Ha IPUMEpPE JIEMEHTOB 2-T0 NeproJa U 4-il rpynnsl INIaBHON NOJATPYIIIbI

CamocrosiTesibHas padoTa 00yYarOIIUXCs

Ne2 TemaTnka JOMAaIIHUX 3aTaHUNI:

Pemenue ynpaxHeHUI Ha COCTAaBIICHUE 3JICKTPOHHBIX U 3JIEKTPOHHO-TpapuIecKux (OpMyIT aTOMOB
XUMHUYECKHUX (OPMYII U OIpe/ieTICHHE UX BAJIEHTHBIX BO3MOKHOCTEM

Pabota ¢ yuebHMKOM U KOHCIIEKTOM.[I0Ar0TOBKA K IPAKTUYECKUM 3aHSATUSM

BrimonHeHne ynpaxxHeHUH 0 XapaKTePUCTUKE XMMHYECKHUX 3JIEMEHTOB U UX COEMHEHUH 10 UX I0-
JIOKEHUIO B MEPUOUYECKON CUCTEME

Tema 3 Ctpoenne
BellecTBa

Coaep:xanue yueOHOro MaTepHaJia

1 | Tunsl xumMuueckux cBszeit. OnpeaeneHue U XxapakTepUCTUKa TUIIOB XUMHUYECKOH CBSI3U: KOBa-
JIEHTHAas1, MOHHAs, MeTaindeckas. Ux ocobennocTu u cBoiictBa. ®opmynel JIptonca. Meton Ba-
JEHTHBIX cxeM. ['oMo- U reTepogecmMudeckue cBsi3u. BogopoaHas XxumMudeckasi CBA3b: MEKMOJIe-
KyJIIpHas ¥ BHYTPUMOJIEKYJISIpHASL.

2-3

2 | Tuner KPUCTAITUINYCCKUX PCIICTOK: NOHHBIC, ATOMHBIC, MOJICKYJIAPHBIC, MCTAJUIMYCCKHUC. CBoiicTBa
BCIICCTB B 3aBMCHMMOCTH OT THUIIA KPUCTAJNIMYCCKUX PCHICTOK B HUX.

IIpakTH4yeckoe 3aHATHE

[EN

OnpeneneHre TUIIa XUMAYECKON CBSI3M U KPUCTAJUIMYECKON PEIIETKU BEIIECTB U MPOTHO3UPOBA-
HUE UX CBOUCTB

CamocrosiTeibHas padoTa 00y4yalommxcst

Ne3 TemaTnka fOMaIIHUX 3aJaHUN:

Pemenne ynpaxHeHHI Ha ONpeIEeICHUE TUIIA XUMUYECKOM CBSI3M W KPUCTAJUIMYECKOM PENIETKH Be-
IIECTB M IPOrHO3UPOBaHME UX CBOMCTB. PaboTa ¢ yueOHUKOM U KoHcHeKToM. [loAroToBKa K MpaxkTH-
YECKUM 3aHSATUSAM




Tema 4 XumMuueckue
peaxkiumn

Conep:kanue y4eOHOT0 MaTepuaJia

1

Knaccugukanus XuMAYeCKHX peakiuidi B HeOpraHndecko Xumuu. [IoHsITHe 0 XMMUYECKOH peak-
uu. CKOpoCTh TOMO- M T€TEPOreHHbIX XUMUYECKUX Peakiuil U (pakTopsl Biusomue Ha Hee. Pe-
aKIuH, Uaynme 0e3 N3MEHEHHsI KAUeCTBEHHOTO COCTaBa BEIIECTB: aJUIOTPONM3ALNS U U30Mepu3a-
nusi. Peakuuu, uaymme ¢ U3SMEHEHHEM COCTaBa BEILIECTB: 110 YUCIY U XapaKTepy pearupyroumx 1
00pa3yIoIIMXCs BEIIECTB (pa3ioXKeHUs, COCUHEHNUs, 3aMeIIeHusl, 0OMEHa); 0 U3MEHEHUIO CTe-
NeHEell OKHUCIEHUS DJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE M HE OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIUHN); TIO0 TEIJIOBOMY 3(PdeKTy (9K30- U IHAOTEPMUYECKHUE); TI0 da3e
(roMo- M TeTepOreHHbIC); MO HaIpaBJICHUIO (0OpaTUMbIE M HEOOpPaTUMBIC); MO HCIIOIb30BAHHIO
KaTaim3aropa (KaTaIUTUYeCKHE M HEKATAIUTUYECKHE); TI0 MeXaHU3MYy (paauKalbHbIC, MOJIEKY-
nspuble u noHHbIE). TernoBoi A ekt xumMuueckux peakuuid. TepMoXuMUYecKre ypaBHEHHS.

OO0paTUMOCTh XMMHUYECKHUX PEaKIHii. XUMUYIeCcKoe paBHOBecHe. [IoHITHE 0 XUMUYIECKOM PaBHO-
BecrH. PaBHOBECHBIC KOHIIEHTpAIUH. JIMHAMHUYHOCTh XUMHUYECKOT0 paBHOBecHs. DaKkTOpPbI, BIIU-
SFOIME Ha CMEIICHUE PABHOBECHS: KOHIICHTPAIIHS, IaBJICHHE, TEMIIEpaTypa

(mpunnun Jle [larense)

2-3

AKTHYCCKHC 3aHATHSA

-

Pemenue ynpa)KHeHI/Iﬁ Ha CMCIICHNEC XUMHUYCCKOTO PAaBHOBECHS C IIOMOLIBIO TEMIICPATYPHI, 1aB-
JICHUA YU KOHIHCHTpallun

CamocrosiTeibHas padoTa 00y4alOIMXCs

Ned4 Temaruka JTOMAITHUX 3aJIaHMIA;
Pewienune ynpaxHeHU Ha CMELIEHNE XUMUYECKOTO PABHOBECHSI C TIOMOILIBIO TEMIIEPATyPhl, JaBJICHUS
Y KOHIIeHTpaluu .Pabora ¢ yueOHUKOM 1 KOHCTIEKTOM. [10/Ir0TOBKA K MPAKTUYECKUM 3aHATUSIM

Tema S PacTBOpBI.
DJIEKTPOJIMTHYECKASA
AUCCONHaALMSA

Conep:xanue yueOHOTro MaTepHaJia

1

[TonsiTue o pactBopax. PU3NKO-XUMHUECKasi IPUPOAA paCTBOPEHUS U PacTBOPOB. B3aumoneii-
CTBUE PACTBOPUTEIISA U PACTBOPEHHOTO BeliecTBa. PacTBopumocTs BemecTB. CriocOOBI BBIpAKEHUS
KOHIIEHTPAIIUU PaCTBOPOB: MaccoBasl I0JIs PACTBOPEHHOTO BellecTBa (POIEHTHAs ), MOJIIpHasl.

Teopust MEKTPOIUTHIECKON ArCCONMAMK. MeXaHu3M TUCCOIMAIlMU BEIIECTB C PA3IUYHBIMU TH-
naMu XUMHUYECKHX CBs3el. BKitag pycckux y4eHbBIX B pa3BUTHE MPEICTABICHUN 00 AIEKTPOIUTH-
yeckoi auccoruanuu. OCHOBHBIE TOJIOKEHHS TEOPUU DJIEKTPOJIMTUUECKON mauccormaiuu. Cre-
MEHb IEKTPOJIUTHUECKON nucconuanud U GpakTopsl ee 3aBUCUMOCTH. CUIIBHBIE U CPEeTHUE DIIEK-
TPOJIUTHI

Hucconmanus Boabl. Bogopoansiii moka3arens. Cpesla BOJHBIX PacTBOPOB 3JEKTPOJIUTOB. Peak-
1M 0OMEHa B BOJIHBIX PACTBOPaX JIEKTPOJIMTOB




['unponu3 kak oOMeHHbIH nporecc. HeoOpaTumeblil rujponn3 opraHudeckiux 1 HEOPraHUYeCKUX
COCIMHEHUH U er0 3HAYCHUE B MPAKTUUYECKON JIEATEIHHOCTH YenoBeka. OOpaTUMBIi THAPOIIU3 CO-
ner. CtyneH4aTslil ruapoaus. [Ilpaktuueckoe mpuMeHeHue TUAPOIIr3a

2-3

AKTHYCCKHC 3aHATHSA

[EEN

Penrenue 3a1a4u Ha MacCOBYIO JIOJIIFO PACTBOPEHHOT'O BEIIECTBA, U MOJISIPHYIO KOHIICHTPALIUIO pac-
TBOpA

adopaTopHblie padoThbI

JI
1

3JI€KTpOJII/ITI/I‘-IeCKa$I aucconuanus, peakuud HOHHOTI'O oOMmeHa u YCIOBHUA UX IIPOTCKAHUA 1O KOH-
oa

2

['maponu3 coeguHEHUI 00paTUMBI U HEOOPATUMBIN

3

IIpuroroBneHue pacTBOPOB PA3IMYHBIX BUJOB KOHIEHTPALIUU

CamocrosiTesibHasi padoTa o0yyaumuxcst

Ne5 Temaruka nomamHux 3ananuii: Pemienne ynpaxHeHUM 10 COCTaBICHUIO MOJIEKYJIIPHBIX U HOH-
HBIX YpaBHEHUI T'UAPOJIU3Y COJIEH.

Pemenue 3a1a4 Ha HAXOXKACHUE MAaCCOBOM JOJIM PACTBOPEHHOIO BEIECTBA, U MOJIAPHYIO KOHILICHTpPa-
LIMIO PacTBOpA.

Tema 6. Oxucim-
TeJILHO-
BOCCTAHOBHTEJILHOM
PeaKiu, OCHOBBI
3J1eKTPOXUMHU

Coaep:xanue yueOHOT0 MaTepHaJia

1

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC pCaKIuu. CreneHb OKHCIICHUA. BocCTaHOBUTEIN U OKHCIIH-
tenu. OKHCIIEHNE U BOCCTaHOBIICHUE. BaxkHelIIne OKMCINTENN U BOCCTAHOBUTENIH. BoccTaHoBU-
TEIbHBIE CBOMCTBA BCIICCTB, O6pa30BaHHLIX 3JIEMEHTaMHU B HU3IIEH (OTpHHaTeHBHOﬁ) CTCIICHU
okuciieHusa. OKHCIUTENIbHEIC CBOMCTBA BCIICCTB, O6paSOBaHHBIX 9JIEMEHTaMH B BBICIIICH (HOJ'IO-
)I(I/ITCJILHOP'I) creneHH okucieHus. OKUCIUTEIbLHBIE M BOCCTAHOBUTEIIBHBIC CBOMCTBA BCIICCTB, 00-
PAa30BaHHBIX 3JIEMCHTAMHU B IPOMCKYTOYHBIX CTCIICHAX OKHCJIICHHA. Knaccmbnxaunﬂ OKHCIIU-
TCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/II\/’I

2-3

MeTo1bl COCTaBJICHHS! YPABHEHUN OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuii. MeTo 1 3ek-
TPOHHO-MOHHOTO OanaHca. BnusHue cpelibl Ha MPOTEKaHWE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
MIPOIECCOB

DNEKTPOIN3 PACIIIABOB U BOAHBIX PACTBOPOB 3JIEKTPOIUTOB. IIporieccsl, mpoucxoasiue Ha KaTo-
JIe ¥ aHOZe. Y paBHEHMSI NIEKTPOXUMUYECKHUX MPOLECCOB. DIEKTPOIN3 BOJHBIX PACTBOPOB C
WHEPTHBIMH 3JIEKTPOAAMH. DJIEKTPOIU3 BOAHBIX PACTBOPOB C PACTBOPUMBIMHU IEKTPOIAMHU.
[TpakTHyeckoe NpUMeHEHUE JIEKTPOIIN3a

IIpakTnyeckue 3aHsATHS

1

DJeKTPOHHO-UOHHBINA MeToA pazbopa OBP

2

DNIEKTPOJIN3 PACTBOPOB COJICH U MIEIOYEH
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JlaGopaTropHblie padoThbI

1 | OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH UCIIOJIb3YEMBIE B PEOKCUMETPUU 2
CamocrosiTesibHAasi padoTa 00y4a0IMxcst
No6 Temarrka qOMAaIIHUX 33JIaHUMN:
Pabora ¢ koHcniekToM U yueOHukoM. [loaroroska k 1abopaTopHbIM paboTaM U MPAKTUYECKUM 3aHS- 5
TusM. Perienne ynpaxxHeHUI Ha UCIIOJIb30BaHUE 3JIEKTPOHHO-MOHHOTO MeToza pazdoopa OBP.
Pemenue ynpaxHeHH Ha COCTaBICHUE 3JIEKTPOAHBIX MPOIIECCOB MPOTEKAIOIIUX MPH IJEKTPOIHU3E
pPacTBOPOB COJIEH U LIETIOYECH.
Tema 7 OcHOBHBIE Conep:kanue y4eOHOT0 MaTepuaJia
KJIACChl HEOPTraHU- 1 | Okcuasl. Heconeo6pa3ytomue u coieodpasyromne okcuibl. KucioTHble OKCHIBI, UX CBOMCTBA.
YeCKHUX BelleCTB U OcHOBHBIE OKCHJIBI, UX CBOHCTBA. AM(OTEpHBIE OKCU/IBI, UX CBOMCTBA. 3aBUCUMOCTh CBOWCTB 2-3
HX CBOICTBA OKCHJIOB METAJIJIOB OT CTENIEHU OKHUCIJICHUS. 2
2 | Kucnotel. KnucinoTsl B cBeTe mpoToMTHIecKoi Teopun. Kiaccupukaius HeopraHn4ecKux Krc-
70T. XUMUYECKHe CBONCTBA KUCIOT. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEpHOI 1 2-3
A30THOM KHCJIOT.
3 | OcuoBanusi. OcHOBaHUS B CBETE MPOTONUTUYECKON Teopuu. Kinaccuduxamus ocHoBaHui. Xu- 2.3
MUYECKHE CBOMCTBA I11€JI0Uel 1 HEPACTBOPUMBIX OCHOBAaHUI
4 | AMdotepnbie ruapokcubl. AMGOTepHbIE OCHOBAHUS B CBETE MPOTOIUTHYECKOM Teopun. Am¢o- 2
TEPHOCTh OKCHU/IOB ¥ THJPOKCUJIOB NEPEXOAHBIX METAJIOB: B3aUMOIEUCTBUE C KUCIOTAaMH U 1ie- 2-3
JIOYaMH
5 | Comu. Knaccudukanust u xumuueckue cBoiicta cojieii. OCOOEHHOCTH CBOMCTB COJIEH 2-3
IIpakTHYeckHe 3aHATHA 5
1 | PemeHue pacueTHbIX 331a4 Ha MPUMECH U MIPAKTUUECKHUM BBIXOJ] MPOJYKTA
2 | Pemienne pacyeTHBIX 3a/1a4 Ha BBIBOJI MOJIEKYJISIPHOM (hOpMyYJIbl BEIIECTB M MUHEPAIOB 2
3 | 'enetnueckast CBA3b MEX/1y KJIaCCAMU HEOPTaHMYECKUX COEIMHEHUM. 2
Jlaboparopnbie padoThl 9
1 | XapakTepHble CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB
2 | KauecTBeHHBIC peakIMy HEOPTaHMIECKOW XUMUH 2
CamocrosiTeibHast padoTa 00y4alOMXCs 7
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Ne 7 TemaTtnka qOMaIIHUX 3adaHUIN:

Pemenne pacdyeTHbIX 3aa4 HA IPUMECH U ITPAKTUYECKUM BBIXOJ IPOAYKTA. Pelenne pacueTHbIX 3a-
Jlad Ha BBIBOJ] MOJIEKYJIAPHON ()OPMYIIbI BELLIECTB U MUHEpaIoB. I'eHeTHuecKkas cBsi3b MEXAy Kilacca-
MU HEOpraHW4YeCKMX coenuHeHui. [loaroroska k sx3aMeny

Ipumepnvie memvl UHGOPMAYUOHHBIX NPOEKMOE O]l CAMOCMOAMENLHOU PAOOMbI.
HanoTrexHoiorus Kak NpuOpUTETHOE HAIIPaBJICHUE PAa3BUTHS HAYKH U IIPOU3BOACTBA B Poccuiickoi
®denepanuu.

['pyboaucriepcHble CUCTEMBI, UX KiacCU(UKAIUS U UCTI0Ib30BaHUE B MPO(HECCHOHATLHON AEATEb-
HOCTH.

IIpuMeHeHne CyCIeH3Ui U OMYJIbCUI B CTPOUTEIILCTBE.

MuHepaiibl ¥ TOpHbIE IOPOABI KaK OCHOBA JIUTOChEPHI.

PactBOpsI BOKpYT Hac.

Bopa kak peareHT 1 Kak cpeia Juisi XMMUYECKOro IpoLecca.

Hcnonp30BaHne MUHEPATBHBIX KUCIIOT HA MPEANPUATUSIX CHIIMKATHOTO TIPOQHIIS.

Oxcupl U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

BupryansHoe MOAENMPOBAHNE XUMHYECKHUX ITPOLIECCOB.

HcTopust 0Te4eCTBEHHON YEPHOU METaJLITypIUH.

Hcropust 0Te4eCTBEHHOM IBETHON METaJUTYPIUH.

X¥MHS METAIJIOB B MOeH Npo(heCCUOHATIBbHON eI TENIbHOCTH.

XUMUSI HEMETAJUIOB B MO€i Mpo(hecCHOHAIbHON AESTENbHOCTH.

Bcero

96

Jist XapaKTepUCTUKU YPOBHSI OCBOEHHS y4eOHOr0 MaTepHualla UCIIOJIb3YIOTCS Cieaytole 0003HaueHus:
1 — o3HakOMUTENbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX 00BEKTOB, CBOWCTB);
2 — penpoyKTUBHBIN (BBIITOJHEHHUE ACATENBHOCTH O 00pasily, MHCTPYKLIUU WU O/ PYKOBOJCTBOM)

3 — MPOAYKTUBHBIN (IJTAHUPOBAHUE U CAMOCTOSITEIIFHOE BBIITOJHEHHE ACATEIbHOCTH, pEIIeHUE MTPOOJIEMHBIX 3a71a4)
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3 YCJOBUS PEAJIN3AIIAA YYEBHOM JUCIHUILINHBI

3.1 MaTepuajibHO-TeXHHYeCKoOe o0ecrnevyeHne

Peanuzanus yueOHON AUCIUIUIMHBI TpeOyeT HaIu4us ydeOHOro KaOMHETa U J1abopaTOpHH XH-
MUH.

O6opynoBanue yaeOHOT0O KaOMHeTA:

— JIOCKa C MATHUTHOM MOBEPXHOCTBIO M C MPUCIIOCOOICHUEM [Tl KPETUICHHsI TaOIHnIl, KapT;
— pabouee MeCTO JIJIsl IPETOIaBaTes;

— CTOJIbI ABYXMCCTHBLIC YUCHUYCCKNEC B KOMIIJICKTC CO CTYJIbAMMU.

TexHuueckue cpencTBa 00y4eHus:
— MYJIbTUMEIUNUHBIN IIPOEKTOP,
— DKpaH.

3.2 UupopmanuoHHoe odecniedeHue 00y4eHus

Ilepeyenb pexkoMeHAyeMbIX y4eOHbIX HM3AaHuMi, IHTepHeT-pecypcoB, JONMOJHHUTEJIbHON
JIUTEPATYPbI

OCHOBHBIE UCTOYHUKHU:
1.ITamesckasg, H. B. Xumusa. YuebHo-metoguueckoe nocooue / H. B. ITamesckasg, 3. M.
Axpumenko, B. E. Axpumenko. - 2-e u3z., nepepad. u pomn. - Kpacaogap: KCOU, 2014. - 213 c.
2 OcHoBbl xumun: Yueonuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUIl UH®PA-M, 2014.
- 560 c.
3 Tuxonos, I'. II. O6mas xumus. Yacts 2 [DnekTpoHHBINA pecypc] : YueOHoe mocobue ans
caMoCTOsTeNNbHOU oAroToBKHU cTyAeHToB / I'. I1. Tuxonos. - M. : MI'ABT, 2007. - 324 c.
4 Tuxonos, I'. II. O6mas xumus. Yacts 1 [Dnekrponnsiii pecype| : YuebHoe mocobue ass
camocCToATeNbHON oAroToBKHU cTyneHToB / I'. I1. Tuxonos. - M. : MI'ABT, 2006. - 192 c.

I[OHOJ'IHI/ITGJ'IBHBIG HUCTOYHUKU:

1.I'abpuensu O.C. IlpakTuky™m mo oOiuei, HeOpraHM4ecKoil M OpraHu4eckoil Xxumuu: yueo.
[Tocobue st cryn. cpen. mpod. yued. 3aBeaenuit / ['abpuensa O.C., Octpoymor W.I'., Jlopodeena
HM. - M., 2008.

2.Pym3utuc I'.E. OcHoBbl 06mei xumun. 11 kmacc. YueOHUK A 00Iopa3BaTeIbHBIX yUpe-
xnaenuii / I'.E.Pynsutuc, ®.I'.®enpaman. — M.: [Ipocsemenue. — 2010.

3 TIpumok . A. Xumus. OTBeThl Ha dK3aMeHalMOHHBIE Bompockl. [loaroroBka k EID. /
I'pumrok 4. A. TronbkoB U.A. - M.: Alipuc, 2007

4. IlerpoB H.M. Heopranuueckass xumus. YueOHoe mocoOue st o0ydammuxcs XUMUIECKIX
cneuuansHocteit CIIO. / IlerpoB H.M. Muxanes. JI.A. Kykymkun FO.H. - Jlenunrpan: Xumus, 1981.

S5.IIycroBanoBa JIL.M. O6mas xumus: cepusi «Cpennee npodeccnoHaIbHOE 00pa3oBHUE» /
JILM. IlycroBanosa. Hukonopoa N.E. - Pocros Ha [lony: ®enukc, 2005.

6 CpemnnkoBa [.B. OcHOBBI xuMuH B pacderax. CaMOy4YUTENb PEMICHUS] PACYETHBIX XUMUYeE-
ckux 3aga4. / Ceemnukona I'.B. - CII0.: Xummszgar, 2002.

7 CemenoB .. Dkcrnpec-y4eOHUK 1O pemeHnto xumuueckux 3agad. / Cemenon .M. - CII6.:
Xummsaar, 2001.

8. Xomuenko M.I'. O6mas xumus. Yueouuk / U.I'. Xomuenko. — M.: Hosag BoiHa,1997.

9.OK3aMeHaIMOHHbIE BOMPOCHl M OTBeThl XuMust 9 u 11 kmaccel: YuebHoe mocobue. — M.:
ACT-ITPECC HIKOJIA, 2003.
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NHTtepHeT-pecypcesl

1 http://www.xumuk.ru
2 http://www.himi.nsu.ru
3 www.numi.ru

4 http://www.xumuk.ru
5 http://www.himi.nsu.ru
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHS YUEBHOM JUCIHUILIMHBI

['AIIOY CO «Cyx010KCKHI MHOTONPO(GHIBHBIN TEXHUKYM», peau3yollee MOAr0TOBKY 10
porpaMMe y4eOHOM IUCLMIUIMHBI, 00ecleYrBaeT OPraHU3alMI0 U MPOBEIECHUE TEKYLIEro KOHTPOJI
3HaHUM U IPOMEXYTOUHYIO arTecTanuio oOydaromuxcs. IIopsaaok u conaeprkaHue TEKYLEro KOHTPOJIS U
npomMexxyrounor arrecrauuu  pernameHtupyercs Ilonoxkenuem I['AIIOY CO  «Cyxon0xkCKuid
MHOTONPO(GWIBbHBIA TEXHUKYM» «O TeKylleM KOHTpOJE 3HAaHMH U TPOMEXKYTOYHOH aTTeCTalluH
00 yUaIOITUXCS.

Texymmii KOHTPOJIb 3HAHUH, CPOPMHUPOBAHHOCTH KOMIIETEHIIMI TPOBOAUTCS MPEIojaBaTeieM
Ha J000M M3 BUJOB y4eOHBIX 3aHATUH. POPMBI TEKYILEro KOHTPOJIA BBIOMPAIOTCS MpPENoaaBaTesieM
UCXO0/4 U3 crieun UKy yd4eOHON AUCIUTUIMHBI M UHAUBHIyaTbHBIX 0COOEHHOCTEH 00yUYarOMIUXCsl.

®DopMoii MPOMEKYTOUHON aTTECTAIlMK 1O Y4eOHOW TUCIMIUIMHE SBJISIETCS SK3aMEH, KOTOPBIN
MPOBOAUTCA TOCIIe 00y4YEHUsI 10 y4eOHOM AMCIUIUINHE.

Jlis arrectanuu oOyuaromuxcst co3znarorcst Gonabl oneHouHblx cpencts (POC), no3posio-
II1€ OLEHUTh 3HAHUS, YMEHUS U OCBOCHHbIE KOMIETEHIMU. DOHJIbI OLIEHOUHBIX CPEJICTB Ul IpOMeE-
KYTOYHOM arrectanuu paspadateiBatoTcs U yrBepxkaatorcs [AIIOY CO «CyxoJI0KCKU MHOTOIPO-
(UITBHBINA TEXHUKYM» CaMOCTOSITEIBHO.

®OC BkIIOYAIOT B ce0sl MeAarornyeckue KOHTPOJIbHO-U3MEPUTENbHbIE MaTepUabl, MpeaHa-
3HA4YEeHHBIE JJIs1 ONPE/AEICHUs COOTBETCTBHS (MJIM HECOOTBETCTBUS) MHAMBUIYAIbHBIX 00pa3oBaTeib-
HBIX JOCTHKEHUH OCHOBHBIM I10Ka3aTeJIsiM pe3y/bTaTOB NOArOTOBKHU (Tabnuusl 4.2, 4.3).

HTorosas olieHKa pe3ylbTaTOB OCBOECHUS JAUCLUILIMHBI ONPEIENIAETCs B X0/1€ IPOMEKYTOUHON
aTTecTaluu.

OneHka 3HaHUN, YMEHUM M KOMIETEHUUI O pe3ylbTaTaM TEKYIIEro KOHTPOJIL U MPOMEXY-
TOYHOH aTTecTaluy MPOU3BOJUTCS B COOTBETCTBUH C YHUBEPCAIbHON HIKaNoM (Tabnuusl 4.1).

Tab6nuia 4.1- YHuBepcaapbHas 1Ikaia

KadecTBeHHasi OlleHKAa HHIHBHIYAJIbHBIX 00pa30BaTeb-
IIpoueHT pe3yJibTATUBHO- o
HBIX TOCTHKEHH I
CTH (MPAaBUJILHBIX OTBETOB) "
0as11 (0TMeETKA) BepOAJIbHbBII AaHAJIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIILHO
menee 70 2 HE YJIOBJICTBOPUTEITHHO
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Tabmuia 4.2 — OrieHKka OCBOEHHBIX YMEHUN U YCBOCHHBIX 3HAHUU

Pa3znen (Tema) yueOHoi

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMeHMS,

OcHOBHBIE TOKA3aTeJIH pPe3yJib-

DopMbI U METO-
AbI KOHTPOJISI H

AUCHMILINHBI TaTOB NOATOTOBKHU OLICHKH pe3yJib-
YCBOEHHbIE 3HAHMS)

TATOB 00y4eHus

Tema 1 YmeTs: HemoncTpauuss BnaaeHuss ocHOB- | OLieHKa mpernoja-

OCHOBHBIE ITOHATHSA U 3a-
KOHBI XUMHUH

— TPUMEHSATh OCHOBHBIC 3aKOHBI JIJISl PEIICHUS 3a/1a4 B
o0actu TpodecCHOHATLHOM JICATSIIBHOCTH.

— COCTaBJISITh YPABHEHHSI XUMUYECKUX PEAKIUH, POBO-
JUTH PACYEThI 0 XUMUYECKUM (HOpMYJIaM U YPaBHEHUSIM.
3HaTh:

— OCHOBHBIE ITOHATHS U 3aKOHBI XUMUH.

HBIMH XUMHYECKUMH HOHSITUAMH H
3aKOHaMH.

Pemenne pacueTHbIX 3a1a4 Ha Mac-
COBYIO U OOBEMHYIO OO0 KOMIIO-
HEHTa W MPOCTEHIIMX 3agad o
YPaBHEHUAM

BaTeJIeM MHUCh-
MEHHOM  paloThI
o OLICHOYHOH
BCAOMOCTH

Tema 2

[lepnonnueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMUYECKHUX AJIEMEHTOB
.. MenneineeBa u cTpo-
€Hue aToma

Tema 3
Crtpoenue BemecTBa

YMers:

— J1aBaTh XapaKTEPUCTUKY XMUMUYECKHUM JIEMEHTaM B CO-
OTBETCTBUU C UX MOJIOKEHUEM B TIEPUOUUECKON CUCTEME
3HaTh:

— OOIIyI0 XapaKTEePUCTUKY XUMUUYECKHUX FJIEMEHTOB B
CBSI3U C MX IMOJOKEHUSIM B IEPUOJUIECKON CUCTEME.

— (OpMBI CyIIECTBOBaHHS aTOMOB, COBPEMEHHBIE MPe-
CTaBJICHUS O CTPOCHUU aTOMA.

— TUIIBI U CBOWCTBA XUMHUUYECKHUX CBsI3el (KOBaJIEHTHAS,
WOHHAas1, METaJNInuecKasi, BOJIOPOIHAS )

Pemienne nmpakTudecKux ymnpaxkHe-
HUW Ha 3aBUCUMOCTb CBOMCTB XH-
MHUYECKUX BJIEMEHTOB OT UX IOJIO-
JKEHUS B IEPUOANYECKON CHCTEME,
M 3aBUCUMOCTb CBOWCTB BEILIECTB
OT UX CTPOCHMUS.

Orenka mnpemnoja-
BaTeleM pe3ylib-
TaTOB  BBINOJIHE-
HUS  TIpaKTUYe-
CKUX paboT 10
OIIEHOYHOH Be-
JIOMOCTH

Tema 4
XUMHYECKUE PEAKUU

3HaTh:

— o0OpatuMble U HEOOpaTUMbIE XUMUYECKHE PEaKIny,
XUMHUYECKOE paBHOBECHE, CMEIICHIE XUMUYECKOTO PaB-
HOBECHS T10]] BO3/ICHCTBUEM PA3IMYHBIX (DAKTOPOB.

— TemnoBoi AP(HEeKT XUMHUECKUX PeaKIUid, TEPMOXUMHU-
YECKHUE YpaBHEHUS.

— KJIaccu(UKAIMIO XUMAYECKUX PEAKIIUi 1 3aKOHOMEP-
HOCTH WX MPOBENICHUS

I[eMOHCTpaHI/ISI BJIaACHHUS 3HaAHUA-
MH MO CHCTEMaTHU3allud XUMHYe-
CKHUX peaKHI/II\/JI U YCIOBUSAMHU HX
IPOBE/ICHUS.

ObocHoBaHue BbIOOpa (PaKTOPOB
CMEILIAIOIUX XUMHUYECKOEe pPaBHO-
BecHe

Orenka mnpemnoja-
BaTelleM  IUCh-
MEHHOM  palboThI
0 ATAJIOHY
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Tema 5
PactBopsbl. DnekrponuTu-
yecKas JUCCOLMaLus

YMeTh:

— MPOBOJMTH PACUETHI IO XUMUIECKUM QOopMysIaM u
YPaBHEHUSIM peaKLUid

3HaTh:

— JIMCCOIMAIIMIO 3JIEKTPOJIUTOB B BOJIHBIX PACTBOPaxX
CWIBHBIEC U C1a0bIe SJICKTPOJIHTEHI.

— pEeaKIMy HOHHOTO OOMEHa.

— TUJPOJIU3 COJICH.

JleMoHCTpanusi BIAJCHUS 3HAHUS-
MU 110 TEOPUU IEKTPOTUTHUECKOM
JHCCOLMAIHA U ITOBEACHHIO COJIEH
MIPU PACTBOPEHUH.

Ouenka npenoja-
BaTeJeM Pe3yJib-
TaTOB TECTUPOBA-
HUS

Tema 6 YMmers: Brinonnenue pazbopa okuciurens- | OueHka npenojaa-
OKucCIuTeNbHO- - COCTaBJIATH 3J1eKTp0HHO-I/10HH},n71 OaJIaHC OKUCIIH- HO-BOCCTAaHOBHUTECJIIbHBIX peaKHI/Iﬁ BaTCJIEM IMHUCh-
BOCCTAHOBUTEJIbHBIE pe- TEJIbHO-BOCCTAHOBUTEJILHBIX MPOIECCOB. 3JIEKTPOHHO-MOHHBIM METOJIOM M | MCHHOM  paboThI
akiuu. OCHOBBI 2JIEKTPO- | 3HATH: COCTaBJICHHE ypaBHEHUH dJeK- | [0 00pasiy
XUMHHU - OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. TPOAHBIX MPOLECCOB IIPHA 3IEKTPO-

- OCHOBBI JIEKTPOXHUMHUH. JIU3€ 10 AJITOPUTMY.
Tema 7 YMeTs: JlemoHcTpanust BiajgeHust 3HaHui | OneHka mpemnoja-

OCHOBHBIE KJIaCChI HEOP-
TaHMYECKHX BEIIECTB U UX
CBOICTBA

- MPUMEHSTh OCHOBHBIC 3aKOHBI JJISI PEIICHUS 3a71a4
B 00JacTH MpodeCcCHOHATBHOMN IeATEeIHHOCTH.

- HAXOJIUTh MOJICKYJISIPHYIO ()OPMYJTy BEIIECTBA
3HaTh:

- XapaKTepHbIC XUMHUECKHUE CBOMCTBA HEOpraHMYe-
CKHX BEIIECTB PA3IMYHBIX KIACCOB.

no Kiaccu(ukauuu HeopraHuye-
CKHX BEILECTB U COCTaBJICHUIO XU-
MHUYECKUX YpPAaBHEHUSA OTpakaro-
IIUX UX CBOICTBA.

Pemienne pacyeTHbIXx 3amay  Ha
NPaKTUYECKUM BBIXOJ MPOAYKTa,
MPUMECEHN, BBIBOJI MOJIEKYJISAPHOU
(hopMyIIBI BEIIECTB U MUHEPAJIOB.

BaTeJIeM YCTHBIX
OTBETOB 110 JTa-
JIOHY

OueHka npenona-
BarejeM pe3ylib-
TaTOB  BBINOJIHE-
HUS  TIpaKTHYe-
CKHUX paboT 1o
OIICHOYHONl  Be-
JIOMOCTH

JlaGopaTopHBIi TpaKTH-
KyM

YMers:

- UCII0JIb30BaTh JJAOOPATOPHYIO IOCYTy U 000PYH0-
BaHUE

— INPUMEHSTh Ha IPAKTHKE MpaBuia 0e30macHoi pa-
00TBI B XUMHUECKOH J1abopaTopuu

- IPOBOJUTH KAUECTBEHHBIE PEAKLIMU Ha HEOPTraHU-
YeCKHe BEIeCTBAa U MOHBI, OT/JeNIbHbIE KIACChl OpraHnye-
CKHX COCIMHEHUI

DKCIIEpUMEHTATIBFHOE TOATBEPKIL-
HUE TEOPUH DIEKTPOIUTUUECKOU
JIMCCOLMAIMU, THUIIPOJIM3a COJIEH,
MPUTOTOBJIEHUE PACTBOPOB  pas-
JUYHOW KOHIIEHTpAIUH, XapaKTep-
HBIX XMMHYECKUM CBOWMCTBaM OC-
HOBHBIX KJIACCOB HEOPTaHUYECKHX
BEIIECTB, PEAKIUSIM HOHHOTO O00-
MEHa

Orenka mnpemnoja-
BaTeleM pe3ylib-
TaTOB BBITIOJIHEC-
HUS W 3alUTHI
1ab0paTOPHBIX
pabor mo ore-
HOYHOW BEIOMO-
CTH
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- COCTaBJIATH YPaBHCHHUA XUMHUYCCKUX peaKuHﬁ pas- ,Z[eMOHCTpaHI/IH BJIaJJCHHA HaBbIKa-

JIMYHBIX THUIIOB MU UCIOJIb30BaHUS MOCY/IbI U 000-
- HUCIOJIL30BAaTh TCOPECTUICCKUE 3HAHUS I DKCIIe- PYAOBAHHUA WU MpaBHUJIAMH II0 TCX-
PUMEHTAIILHOUN paOOTHI HHKE 0€30IMacCHOCTH

JleMOHCTpanusi BIIQJCHUS Teope-
TUYECKUM MaTepHaJoM HEoO0XOu-
MBIM JUISI BBITIOJIHEHUS 1abopaTop-
HBIX paboT

DK3aMeH YMeTh JemoHcTpanus BiaaeHus: teopetu- | OueHka npenojaa-
- JlaBaTh XapaKTEPUCTUKY XMMHUYECKUX DJIEMEHTOB B | YECKUM M MPAKTUUYECKUM MaTepua- | BaTelsi pe3yJibTa-
COOTBETCTBUHU C WX IOJOKEHHUEM B MEPHOJUYECKON CHU- | oM mo auciurummae «OO0mas He- | TOB IPOMEXY-

CTEMCE; oprannyecKkas XuMHUsI» TOYHOM arrTecra-
—  HCIOJb30BaTh JAOOPATOPHYIO MOCYIYy U 000pyI0- 07071
BaHUE;

—  HaxOAWTh MOJEKYISIPHYIO (hOpMyITy BEIIECTBA;

—  TPUMEHATH Ha IMpaKTUKE MpaBuia O0e30macHou pa-
0OOTBI B XUMHUYECKOH JTaOOpaTOPHH;

—  TPHUMEHATH OCHOBHBIC 3aKOHBI XMMHUHU IS peIlie-
HUS 337124 B 007acTH poecCuoHaNbHOM 1eATeNbHOCTH;
—  TPOBOAUTH KAueCTBEHHBIC PEAaKIMU Ha HEOPTaHU-
YecKHe BEIIEeCTBAa M WOHBI, OTAEIbHbIE KIIACChl OpraHu-
YEeCKUX COCJIMHEHMUIA;

—  COCTaBJSTh ypaBHEHUS peakiui, MIPOBOAUTH pac-
YeThl TI0 XUMHYECKHM (DOpMyiiaM W ypaBHEHUSM pPEak-
1UH;

—  COCTaBJATH DJIGKTPOHHO — HMOHHBINA OallaHC OKHC-
JUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB;

3HaTh:

—  THUIPOJU3 COJIEH, NEKTPOJIN3 PACIUIaBOB U PaCTBO-
poB (coJeil u menouen);

—  JIMCCOIMAIIMIO 3JIEKTPOJIUTOB B BOAHBIX pacTBOpax,
CUWJIbHBIE U cTIa0ble 3JIEKTPOIUTHI;

—  kjaccuuKaus XUMAYECKUX PEAKIIU 1 3aKOHO-
MEPHOCTH MX TIPOBEIACHHS,

—  oOparumble U HeoOpaTHUMble XUMUYECKUE PEAKIINH,
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XHMHYECKOE PAaBHOBECHE, CMEILIEHUE XUMHUYECKOTO PaB-
HOBECHSI MO/ ICHCTBUEM Pa3TUIHBIX (PAKTOPOB;

- 00IIIYI0 XapaKTEPUCTHKY XUMHUECKHX PJIEMEHTOB B
CBSI3U C MX MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XH-
Mmudeckux sneMmeHToB .M. Menaeneena;

- OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, PE-
aKIM{ MOHHOTO OOMEHA;

- OCHOBHEIC IIOHSTHS U 3aKOHBI XUMHH;

- OCHOBBI JIEKTPOXUMHUH;

- MEPUOJNYECKUI 3aKOH U MTEPUOJNYECKYIO CUCTEMY
xumuuecknx 3nemMenToB [[.1. MeHneneesa, 3akoHOMeED-
HOCTH U3MCHCHUS XMMHUUYCCKUX CBOMCTB 3JICMEHTOB U UX
COEIMHEHUH MO MEePUOoIaM U rpyIIaM;

—  TerIoBOH YPPEeKT XUMHUUYECKIX pPeaKluii, TepMO-
XUMUYECKUE YPABHEHUS,

- THITBl ¥ CBOMCTBA XMMHUYECKUX CBSI3CH (KOBAJICHT-
Hasl, HOHHAs!, METAJUTNYECKasl, BOJIOPOIHAS);

- (G OpMBI CYIIECTBOBAaHUS XUMUYECKUX DJIEMEHTOB,
COBPEMEHHBIE MIPEACTABICHHS O CTPOCHHH aTOMOB;

- XapaKkTepHble XUMUYECKHE CBOMCTBA HEOPraHUYE-
CKHX BEILIECTB B Pa3JINYHBIX KJIACCAX.
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Tabmuia 4. 3 - OeHka OCBOEHHBIX OOIINX KOMIIETEHIAH

Pe3yabTarsl
(ocBOEHHBbIE 001I[HEe KOMIIETEHI[MH)

OcHOBHbBIE NOKA3aTeJIU OIleHKH pe3yJibTaTa

(I)OpMLI H METOAbI
KOHTPOJIA U OHCHKH

OK 1. [loHumaTh CyIIHOCTb U COLIMAJIBHYIO 3HAUMMOCTh CBOEH
Oynyuiei nmpodeccuu, TPOSBISITh K HeH yCTOWYUBBIN HHTEPEC

JlemoHCTpanus nHTEpeca K Oyayiieit mpodeccum.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JAESATEIbHOCTD, BRIOUPATh
THITIOBBIE METO/BI U CIIOCOOBI BHIOTHEHHS TPO(ECCHOHATBHBIX
3a]a4, OIEHUBATh UX Y(PPEKTUBHOCTH U KAYECTBO

Bri6op u mpuMeHeHHe METOAO0B U CIIOCOOOB peIIeHUs
npoeccroHabHBIX 33/1a4 ¢ y4eTOM TpeOOBaHUI K
OXpaHe OKpYXKarolleH Cpeibl. .

OK 3. IlpuHumatTh pemieHus B CTaHAAPTHBI U HECTAHAAPTHBIX
CUTYaIUsIX ¥ HECTH 3a HUX OTBETCTBEHHOCTb.

O6ocHoBaHMe BHIOOpA pEICHH B CTAaHAAPTHBIX U HE-
CTaHJApTHBIX CUTYaIUsX.

OK 4. OcymecTBisITh MOUCK HCIOIB30BaHUE HHPOPMAIIH, HEOO-
XoquMor it 3()()EKTUBHOTO BBIMTOTHEHHUS TPOQPECCHOHATBHBIX
3a/1a4, MPOPECCUOHATBHOTO M JIMYHOCTHOTO Pa3BUTHSI.

JlemoncTpanus ymeHus 3 pekTUBHOTO Mmorcka HeoOXo-
JTUMOM NH(OPMAIINY;

OK 5. Ucnosb30Bath nHGDOPMAITMOHHO-KOMMYHHUKAITHOHHBIC
TEXHOJIOTUH B MPO(ECCHOHATLHON JICATEIIbHOCTH

Hcnonn3oBanue PAa3JINYHBIX UCTOYHUKOB, BKJIFOYAsA
QJICKTPOHHBIC.

OK 6. PabGotath B KOJIJIEKTHBE U KOMaH 1€, 3 (HEKTUBHO 00IIATHCS
C KOJUIETaMH, PyKOBOJICTBOM.

BzaumopeiictBue ¢ O6y‘{aIOI_HI/IMI/IC${, nperoaaBaTCIIsIMU
H MaCTCpaMu B X04€ 06yquI/m.

OK 7. bpaTh OTBETCTBEHHOCTH 3a pabOTy UJI€HOB KOMaH/IbI (1101~
YUHEHHBIX ), 32 PE3yIbTAT BBIITOIHEHUS 3aJaHH.

OcymiecTBieHNE cCaMOaHAIN3a U KOPPEKIIUH Pe3yIbTa-
TOB COOCTBEHHOI paboTHI.

OK 8. CamocTosITENEHO ONPENENITh 3a1a4i NPOPECCUOHATBHOTO
U JIMYHOCTHOTO Pa3BUTHS, 3aHUMATHCS CaMOOOpa30BaHUEM, OCO-
S3HAHHO IJIAHWPOBATH MMOBBIICHUC KBaJ'II/I(l)I/IKaHI/II/I.

Opranu3zanys caMOCTOSITENIbHBIX 3aHATUN IPU U3Y4de-
HUU JUcUUIUIMHEBL. OnpeneneHue nenei u 3aaad s
JOCTHKEHMSI pE3yJIbTaTa.

OK 9. OpueHTupoBaThCs B yCIOBUAX YACTOW CMEHBI TEXHOJIOTUM
B IIPO(HEeCCHOHATIBHOM J1eSTEIbHOCTH

Ananu3 nHHOBaIMH B 001acTH pa3pabOTKH TEXHOJIOTH-
YECKHX MPOLECCOB NPOPECCUOHATBHOM 1EATEIIbHOCTH. .

WuTepnperanus pe-
3yJbTaTOB HaOJIO 1e-
HUH 32 1eATeIbHOCTHIO
oOyuJaromerocs B po-
1[ecce OCBOEHHS 00pa-
30BaTEJIbHOU MPO-
IpaMMBI
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