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1 TACHOPT PABOYEM IMPOT'PAMMBI YYEFHOM U CITATLIAHBI
EH.03 O0mas 1 Heopranu4eckasi XuMusi
1.1 O6s1acTh NPpUMeEHEHHS IPOTrPAMMBI

Paboyas nmporpamma yaeOHON AMCIUIUIMHBI SBISETCS YacThIO 00pa30BaTENBHON MPOrpaMMBbl
CpeIHero npoQeccuoHalbHOr0 00pa30BaHusl — IPOTPAMMBbI [TOJAMOTOBKU CIIELIUATIUCTOB CPEAHETO 3BE-
Ha 1o cnenuanbHocTH 18.02.05 Ilpou3BOACTBO TYromaBKMX HEMETAIMYECKUX M CHUIIMKATHBIX MaTe-
puayioB u u3nenui, ykpymnaénnas rpymma 18.00.00 XuMudeckue TeXHOJIOTHU 0a30BOH MOTOTOBKH.

Pabouas mporpamma y4eOHOM TUCHMILIMHBI MOKET OBITH MCIIOJIB30BaHA B JIOTIOJHUTEILHOM
npodeccHoHaTbHOM 00pa30BaHUKM U MPO(ECCHOHAIBHOW MOJArOTOBKE CIIEHUAINCTOB XUMHUYECKOTO
npoduis.

1.2 MecTo y4eOHOI JMCHMILIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIENHAINCTOB
CpeIHero 3peHa

OO6miast 1 HeOpraHuueckas XUMUs SIBISIETCST 001Ienpo(ecCHOHANBHON  JUCITUTUIMHONW B CO-
cTaBe MPoeCCHOHATBHOTO IMKJIA TPOTPAMMBI TTOATOTOBKHU CIICIIMAIIMCTOB CPETHETO 3BEHA.

1.3. Henau u 3agaum y4eOHOH AMCUMILNIMHBI — TPeOOBAaHHUA K pe3y/JbTaTaM OCBOCHHS
y4yeOHOM IMCUMIINHBI:

B pesynbpTaTe ocBoeHUs y4eOHOW NUCIUILTAHBI 00YYaOIIUICS T0JDKEH YMETh!

— J1aBaTh XapaKTEPUCTUKY XUMHUYECKHUX DJIEMEHTOB B COOTBETCTBUHU C UX TOJIOKECHUEM B TIe-
PHOINYECKON CUCTEME;

— HCTOJIb30BaTh JIAOOPATOPHYIO MOCYAY U 000pyI0BaHHUE;

— HaxoJUTh MOJEKYISIPHYIO (JOpPMYIY BEIIECTBA;

— TMPUMEHSATH Ha MPAKTUKE MpaBuUiia 0€301acHOM pabOThl B XUMUYECKOH J1ab0opaTopuu;

— MPUMEHSATh OCHOBHBIE 3aKOHBI XMUMUU JJISl pElIeHUs 3aJad B 00nacTu npodecCHoHaNbHON
NesITeNIbHOCTH;

— MPOBOJUTH Ka4ECTBEHHbIE PEAKIMM Ha HEOPraHMYeCKHUE BEIeCTBAa W HOHBI, OTICIIbHbBIC
KJIaCChl OPraHMYECKUX COCIMHEHHUIA;

— COCTaBJISITh YPaBHEHUS PEAKIIMiA, IPOBOJUTH PACUEThI 10 XUMHUUYECKUM (popMmyliaM U ypaB-
HEHUSIM pPeaKiuiy;

— COCTaBJISITH 3JIEKTPOHHO — MOHHBIM OanaHC OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX MpOIlEC-
COB;

B pesynbraTe ocBoeHus: yueOHOM AUCHUIUIMHBI 00YYaroIIMics TOJKEH 3HATh:

— THUAPOJIU3 COJICH, NIEKTPOJIN3 PACILIIABOB U PACTBOPOB (COJIEH U LIEI0YeH);

— JIMCCOLIMALIMIO AJEKTPOJIUTOB B BOJHBIX PACTBOPAX, CHIILHBIE U CIIa0bIe AIEKTPOJIUTHI,

— KkiaccuuKalus XMMHUECKUX Peakluid U 3aKOHOMEPHOCTH UX MPOBEICHNUS;

— oOpaTumble U HEOOpaTUMbIE XUMUYECKUE PEAKIIMH, XUMUYECKOE PAaBHOBECHE, CMEILCHUE
XMMHYECKOTO PaBHOBECHUS MOJI ACHCTBUEM Pa3IMUHBIX (PaKTOPOB;

— O0OIIYI0 XapaKTepUCTUKY XUMUYECKUX 3JIEMEHTOB B CBSI3U C MX MOJIOKEHUEM B MEPUOIU-
YECKOM cucreMe Xumuyeckux aneMeHToB [[.1. Meneneesa;

— OKHCIHUTEIbHO-BOCCTAHOBUTEIIHHBIE PEAKIINH, PEAKIIMH HOHHOTO 0OMEHa;

— OCHOBHBIE TIOHSTHUS U 3aKOHBI XUMUH;

— OCHOBBI AJIEKTPOXUMUU;

— MEePUOJUYECKUN 3aKOH U NEPHOJUYECKYIO CUCTEMY XMMHUYecKux 3neMeHToB JI.M. Menne-
JieeBa, 3aKOHOMEPHOCTH U3MEHEHHS] XMMUYECKUX CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN MO Mepuoam
U TpYIINaM;

— TerIoBOM APPEKT XUMUYECKUX PEAKIIUN, TEPMOXUMUIECKHIE YPaBHECHNUS,



00,1a1aTh 00IMMHU KOMIIeTeHIUSIMH, BKJITIOUAIOIINMU B c€0s1 CIIOCOOHOCTD !

— OK 1 IloHumath CymHOCTb ¥ COLMANBHYIO 3HAYUMOCTh CBOEH Oyayiieil npodeccuu, mposs-
JATh K HEW YCTOMYMBBIA HHTEpEC.

— OK 2 Opranu3oBbiBaTh COOCTBEHHYIO JICSTEIBHOCTD, BBIOMPATh TUIIOBBIE METOIbI U CIIOCOObI
BBITIOJIHEHHUS TPO(ECCHOHAIBHBIX 33/1a4, OLEHUBATH UX d()(PEKTUBHOCTH M KaYECTBO.

— OK 3 IlpuHumaTh pelieHus B CTAaHJAPTHBIX U HECTAHJAPTHBIX CUTYallUsX U HECTU 3@ HUX OT-
BETCTBEHHOCTb.

— OK 4 OcymiecTBisATh TOUCK U HCIIOJIb30BaHKEe MH(POpManuu, HeoOXxoaumMon 1i1s 3 (HeKTHBHOTO
BBINOJIHEHHUS TTPO(ECCHOHAIBHBIX 33124, TPO(PECCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

— OK 5 Hcnonb3oBath HH(POPMATMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIIOTUU B MPOPECCUOHATBHON
NEeSITEIbHOCTH.

— OK 6 Pabotath B KOJUIGKTHBE M KOMaHJe, 3((HEKTHBHO 0OIIATHCS C KOJUIETaMHU, PYKOBOJI-
CTBOM.

— OK 7 bparb 0TBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaH/b!I (IIOJYMHEHHBIX), 3@ PE3yJIbTaT BbI-
MTOJTHEHUS 3aJaHUM.

— OK 8 CamocrosaTensHO OmpenessaTh 3a1aud MpodhecCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHS,
3aHMMAaTbCA caMOOOpPa30BaHUEM, OCO3HAHHO MJIAHUPOBATh MOBBIIIEHNE KBATU(UKALIUH.
OK 9 OpueHTHpOBaThCS B YCIOBHIX YacTOM CMEHBI TEXHOJOTHH B TpodeccuoHambHON es-
TEJIbHOCTH.

OcBoeHME TUCITUTIIINHBI HAMPABIICHO HA TOJATOTOBKY K (HOPMUPOBAHHUIO MPOdecCHOHAIb-
HBIX KOMIIETEHIUIl BKIIFOYAIONINX B c€0s1 CITOCOOHOCTB:!

ITIK 1.1. Cobnronath ycIOBHSI XpaHEHUS CHIPBSI.

[IK 1.2. IloarotaBauBaTh, JO3UPOBATh U 3arpyXaTh ChIPhE COTJIACHO PELENTYPE TEXHOJIOTH-
YeCcKOro mpoiiecca.

[TIK 1.3. OcyiiecTBaaATh KOHTPOJb KAYECTBA ChIPhsI MPOU3BOACTBA TYTOIUIABKUX HEMETAJIU-
YECKUX U CHIIMKATHBIX MaTEPHAJIOB U U3/ETIHIL.

[1IK 1.4. BeINOJHATH TEXHOJOTHYECKUE PACUETHI, CBSI3AHHBIE C TPUTOTOBJICHUEM IITUXTHI .

IIK 2.1. TIpoBepsTh UCIIPaBHOCTH O0OPYAOBAHUS, TEXHOJOTUUECKUX JIMHUN U CPEJICTB aBTO-
MaTHU3alHH.

[1K 2.2. KontponupoBath paboTy OCHOBHOTO U BCIIOMOTaTEJIbHOTO 000PYI0BaHHUSL.

[IK 3.1. OcyiiecTBasiTh KOHTPOJIb TAPaMETPOB TEXHOJIOTUYECKOTO MPOIecca U UX PEryIupo-
BaHUE.

[IK 3.2. OcyiecTBiasiTh KOHTPOJIb KAYECTBA MOJYIPOAYKTOB M TOTOBOM MPOAYKIIUH.

[IK 3.3. PaccunThiBaTh TEXHMKO-3KOHOMMYECKHE IOKA3aTeIM TEXHOJOTHYECKOro Mpolecca
JUIS BBISIBIICHUS PE3€PBOB SKOHOMUHU.

IIK 4.1. Opranu3oBbiBaTh pabOTy KOJUIEKTHBA U MOAJEPKUBATH MPOQPecCUOHATbHBIE OTHO-
IIEHUS CO CMEKHBIMH MOAPA3/ICTICHUSIMH.

[IK 4.2. O6ecrieunBaTh BHINIOJHEHHE TPOU3BOACTBEHHOTO 3a/IaHUs 110 00BEeMy MPOU3BOICTBA
Y Ka4eCTBY MPOIYKIIHH.

[1K 4.3. TloBbImIaTh MPOU3BOAUTEIBHOCTh TPYAQ, CHIXKATh TPYIOEMKOCTh MPOAYKIIUU HA OC-
HOBE ONTHUMAJILHOTO MCIOJIb30BaHUs TPYJOBBIX PECYPCOB U TEXHUUYECKUX BO3MOXKHOCTEN 000pyn0oBa-
HUS

1.4 Koan4ecTBo 4acoB Ha OCBOCHHME IPOrPaMMbl y4eOHON NUCHUIINHBI:

MaKCUMaJIbHOW y4eOHOH Harpy3ku oOyuaromerocs 96 daca, B TOM 4ucie:
ayJMTOPHOM yueOHOM Harpy3ku oOyuaromierocs (00s13aTeIbHbIX YUeOHbIX 3aHATHI) 20 yacoB;
BHEAYJIUTOPHOM (caMOCTOATENbHON) yueOHOI paboThl oOyyatomierocst 76 vaca.



2 CTPYKTYPA U COJAEPXKAHUE YUYEFHOU JUCITATLIAHBI

2.1 O0beM y4eOHOH AUCHHUIIMHBI M BUAbI Y4e0HO0I paboThI

Bua yueOHo# paboThl

Oovem uacos

MakcumalibHasl yuyeOHasi Harpy3ka (Bcero) 96
AynuTopHas yyeOHasi padora (o0si3aTesibHbIe YueOHbIe 3aHATHS) (Bcero) 20
B TOM YHCIJIE:
1abopaTopHbIe 3aHATHS (B TOM YMCIe B YOpPME MPAKTUIECKOH ITOATOTOBKH) 10
MPAKTUYECKHUE 3aHATH (B TOM 4nciie B (hopMe MPaKTUIECKON TOrOTOBKH) 10
BueaynutopHas (camocTosiTe/ibHAs) yueOHasi paboTa o0yyalonierocsi (Bcero) 76
B TOM YHCIJIE:
PaboTa ¢ xoHCTIekTOM, paboyeil TeTpapio, yueOHOHM U CICIUATBbHOM TEXHUYECKOU
JUTEPaTypoil Mo BOIpPOCaM U 3a/IaHUsIM pa3HbIX YPOBHEH
BrinosiHeHue pacueTHBIX 33/1aHUi K MPaKTUYECKUM paboTaM, MOArOTOBKA K UX 3a-
IIATE
IIpomexyTounasi arrectaunusi B popme 9K3aMeHA




2.2 TeMaTHUYeCKHI IJIaH H CoaAcpKaHuE y‘lEGHOﬁ JAUCHHUIIIIMHBI Oﬁlllaﬂ U HEOPraHu4vieCKass XuMusl

HaumenoBanue pa3- | Copepxanune y4eOHOro MmarepuaJia, 1adoparopubsie padoThbl U NPAKTHYECKHE 3AHATHS, CAMO- O0bem ya- | YposeHb
JeJI0B M TeM CTOsITeJIbHAsI paboTa 00y4aroIuXxcs COB OCBOCHHS
1 2 3 4
Tema 1 OcHOBHBIE Conepxxanue yueOHOro Marepuasa
NOHSITUS U 3aKOHBI 1 | Atom Kak Gopma CyImecTBOBaHHS XUMUYECKUX HJIEMEHTOB 2 2
XUMHHU 2 | OcuoBHble IOHATHS XuUMHK: BemectBo. Monekyna. [IpocTbie u ciokHbIe BemecTBa. MeTaisl U
HeMeTaiiel. OpraHndyeckie 1 HeopraHuyeckue BemecTBa (OKCUAbL, THAPOKCUIbI, con). Komnye- 5 2
CTBO BelecTBa. MospHbI 00beM. XUMHUECKHUE PEAKIINK U YPAaBHEHUS, TUIIbI peakuii (coenu-
HEHUsI, Pa3JIoKEHUs, 3aMeleHusI, 0OMEHa)
3 | OcHoBHBIE 3aKOHBI XUMUH: CTEXHOMETPHS. 3aKOH SKBUBAIICHTOB, HAXOXKICHNE SKBHUBAJICHTHOM
Macchl OKCUJIOB THAPOKCUAOB U KUCIOT. 3aKOH COXPaHEHHs MacChl BEIIECTB. 3aKOH MTOCTOSHCTBA
COCTaBa BEILIECTB MOJIEKYISIPHON CTPYKTYphl. 3aKOH ABOTa/Ipo U CIEJICTBUS UX HETO. 5 2-3
PacuerHble 3a7jaun Ha HAXOKIEHHE OTHOCUTEIBHON MOJIEKYISIPHOM Macchl, ONIPEIeJIEHNE Macco-
BOM JI0JIM XMMHUYECKUX 3JIEMEHTOB B CJIO’KHOM BELIECTBE
4 | AnropuTM penieHus MpoCTeNINX 3a1a4 N0 XMMHUYECKUM YPaBHEHUSIM. 2-3
IIpakTHYecKHe 3aHATHSA
1 | Pemenne pacyeTHBIX 3a7a4 HA MAaCCOBYIO U OOBEMHYIO IO KOMIIOHEHTOB CMECH. 2
2 | Pemenue pacyeTHbIX 3a/1a4 110 XUMUYECKUM YPAaBHEHHSIM
JlaGoparopHas padora
1 | IIpaBuna 6e3onacHO paboThl B 1abopaTtopun. OOOpynOBaHKE U JIaOOpaTOPHAS MOCYAa, TPUMEHS- 2
€MbI€ B OKCIIEPUMEHTE, UX Ha3HAYCHHE U MPABUJIA UCIIOIb30BAHUS
CamocTosiTesibHasi padoTa 00y4yarommxcst
Nel TemaTuka noOMaIIHUX 3aJaHUN: 5
Pemenue pacueTHbIX 33ja4 Ha MACCOBYIO M OOBEMHYIO JOJTU KOMIIOHEHTOB CMECH.
PaboTta ¢ KOHCIEKTOM U Y4eOHUKOM
Tema 2 Ctpoenne Conepxanue yueOHOro Marepuasia
aroma u nepuoande- | 1 | Atom — cnoxxknas yactuia. CocTaB aTOMHOTO si/ipa — HYKJIOHBI: IPOTOHBI M HEUTPOHBL. DIEKTPOH-
ckuii 3axoH u Ilepu- Hasi 000JI0YKa aTOMOB: 3JIEKTPOHHAsi OpOUTAIh U 00JIaK0, KBAHTOBBIC YHCIIA, PACTIPEICIICHIE 2 2.3

oan4YeCKad CHCTEMaA
XUMHYECCKHUX JJIC-

ANIEKTPOHOB 10 PHEPTETUYECKUM YPOBHSIM. DIEKTPOHHBIE KOH(DUTYpAIIH aTOMOB XMMHYECKHUX
JIIEMEHTOB. S-, P-, d-, f-amemMenTHI




MenToB /.. Men-
AejieeBa U CTPOEHHE
aroma

[Mepuomuueckwii 3akon B popmynuposke J[.1. MenneneeBa u coBpeMenHasi hopmynupoBka. [le-
PHOIMYECKasl CUCTEMa XMMHUYECKHUX JIEMEHTOB, Tpaduyeckoe 0ToOpaskeHre MePUoIMIecKoro 3a-
koHa. CTpyKTypa nepuoauuecKoi Tadiauibl: nepuoabl U rpynmnsl. [lepuoanueckuii 3aKoH U cu-
cTemMa U cTpoeHue aroma. OU3NYecKuii CMBICI MOPSAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB I'PYIIIIbI
n nepuoaa. [lepuoanueckoe N3MEHEHNE CBOMCTB AIEMEHTOB: PaInyca aTOMa; SHEPIMU MOHU3a-
LIAH; DJIEKTPOOTPULATEIBbHOCTH. [I[pHUMHBI N3MEHEHUS METAIUIMYECKUX U HEMETAIINYECKUX
CBOMCTB 2JIEMEHTOB B I'pyNIax 1 nepuoaax

2-3

AKTHYCCKHUC 3aHATHA

[EEN

CocraBiieHH€ IEKTPOHHBIX U AEKTPOHHO-Tpapuueckux GopMysl aTOMOB XUMHUECKUX POPMYI U
OTpeJIeSIEHNE UX BaJICHTHBIX BO3MOKHOCTEN

XapakTepucTUKa XUMHYECKHUX IEMEHTOB U UX COEAMHEHUH 10 UX IOJIOKEHHUIO B IEPUOIUIECKON
CUCTEME Ha ITPUMEPE JIEMEHTOB 2-T0 Neproaa 1 4-i rpynnsl IJIaBHON NOATPYIIIBI

CamocrosiTesibHas padoTa 00y4arouXxcst

No2 TemaTHka TOMAaIIHUX 3aTaHUNI:

Pemenne ynpaxHeHH Ha COCTABIIEHNE AIEKTPOHHBIX U AJIEKTPOHHO-TpaPUIeCKUX GOPMYIT aTOMOB
XUMUYECKUX (OPMYI U OTIPEICTICHIE MX BAJICHTHBIX BO3MOXKHOCTEH

PaboTa ¢ yueOHrKOM M KOHCTIEKTOM.[IoArOTOBKA K MPAKTUYECKUM 3aHATHSIM

BrinosHeHue ynpaxxHEHU M0 XapaKTEePUCTUKE XUMUYECKUX AJIEMEHTOB U UX COCAMHEHM MO UX T0-
JIOKEHUIO B MIEPUOIUYECKON CUCTEME

Tema 3 Ctpoenue
BelllecTBA

Copep:xaHue y4eOHOIr0 MmaTepuaja

1

Tunbl xuMuueckux cBs3eid. OnpeneneHre U XapaKTepUCTHKA TUIIOB XUMUYECKON CBSI3U: KOBa-
JIEHTHAas, MOHHAs1, MeTayunueckas. Mx ocodbennoctu u cpoiictea. ®opmyiel JIptonca. Meton Ba-
JIEHTHBIX cxeM. ['oMo- u rerepoiecMuueckue cBsizu. BomopoaHas XuMudecKasi CBSI3b: MEKMOJIe-
KyJIsIpHas ¥ BHYTPUMOJICKYJISIpHASL.

2-3

Turer KPUCTATINIMYCCKUX PEIICTOK: NOHHBIC, AaTOMHBIC, MOJICKYJIAPHBIC, MCTAJJLIMYCCKUC. CsoiicTBa
BCHICCTB B 3dBUCHUMOCTH OT THUIIA KPUCTAJUNIMYCCKUX PCIICTOK B HUX.

I}

PAKTHICCKOC 3aHATHEC

1

OnpeneneHue TUNA XUMUYECKOHN CBSI3M U KPUCTAJUIMYECKOM PEIIETKH BELIECTB U MPOrHO3UPOBA-
HHE UX CBOMCTB

CamocrosiTesibHasi padoTa 00y4alOImMXCcst

Ne3 TemaTtnka JOMaNIHUX 3aJaHUM:

Pemienne ynpaxHeHH1 Ha ONIpeACNIEHUE TUITA XUMUYECKOM CBSI3U M KPUCTAINIMYECKOM PEIIETKH Be-
IIECTB ¥ MPOTHO3UPOBAHUE UX CBOWCTB. PaboTa ¢ yueOHMKOM U KOHCHIeKTOM. [loAroToBKa K MpakTH-
YECKHUM 3aHATHSIM




Tema 4 XuMuueckue
peakuuu

Conepxanue yueOHOro Marepuasa

1

Knaccugukanus XuMu4ecKux peakuuidi B HeopraHudecko Xxumuu. IIoHsTHe 0 XMMHUYEeCKO! peak-
uuu. CKOpoCTh TOMO- U T€TEPOTreHHBIX XUMHUUYECKUX PEeakUMi U (QakTopsl BiMstomMe Ha Hee. Pe-
aKUuu, uaymue 6e3 N3MEHEHUsl KaueCTBEHHOTO0 COCTaBa BEILLECTB: aJUIOTPONU3aLUs U U30MepH3a-
uus. Peakiuu, uayiue ¢ U3SMEHEHHUEM COCTaBa BEILECTB: TI0 YHCIY U XapaKTepy pearupyroumx 1
o0pa3yromuxcs BEIecTB (pasiokKeHUs, COCTUHEHUS, 3aMeIleHHs], 00MEeHa); 0 M3MEHEHHIO CTe-
MIEHEH OKHCIEHUS DJIEMEHTOB (OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE M HE OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKIUK); MO TEeIIoBOMY 3G (deKTy (9K30- M dHAOTEpPMUYECKUE); 1Mo ¢aze
(roMO- W TeTeporeHHbIe); M0 HalnpaBiIeHUIO (0OpaTUMbIE U HEOOPATHUMBIE); MO MCIOJIb30BAHUIO
Katajau3aTopa (KaTaIUTUYECKHE M HEKAaTAIUTUYECKHE); 110 MEXaHW3My (paauKaibHbIEe, MOJIEKY-
nsipHble U HoHHBIE). TennoBoi ad ekt xuMuueckux peakiuil. TepMoXxumMudeckie ypaBHEHU .

OO6paTUMOCTh XMMHUECKUX peakiuil. Xumuueckoe paBHoBecue. [IoHsITHE 0 XUMUYECKOM paBHO-
BecuM. PaBHOBECHBIE KOHIIEHTpAMH. JJHHAMHUYHOCT XUMHUYECKOTO paBHOBECUS. DaKTOPHI, BIU-
AIOIIME Ha CMEIICHNE PAaBHOBECHS: KOHIEHTpAILUs, 1aBJICHUE, TEMIIepaTypa

(npunnun Jle [aTtensbe)

2-3

AKTHYECCKHUEC 3aHATHA

[EEN

Pemenue ynpaxHeHuil Ha cMeleHHEe XMMHUYECKOTO PABHOBECHS C TIOMOIIIbIO TEMITEPATyphI, 1aB-
JICHUS] ¥ KOHLIEHTpaIuy

CamocTosiTesibHasi padoTa 00y4ar0IMXCs

Ne4 TemaTrka TOMAaIIHUX 3aIaHUNI:
Pemenne ynpaxHeHH Ha CMEIIEHHE XUMUYECKOTO PABHOBECHS C IIOMOIIIBIO TEMITEPATYPhI, TaBICHUS
1 KOHIIeHTpanuu .PadoTa ¢ yaeOHMKOM M KOHCIIEKTOM. [1oAroTOBKA K MPAKTHYECKUM 3aHITHAM

Tema 5 PacTBopbl.
DJIeKTPOIUTHYECKAS
AUCCOLHALMS

Conep:xaHue y4eOHOIro MmaTepuaja

1

[Tonsitre o pactBopax. OU3NKO-XUMHUECKas IPUPOIa PACTBOPEHHS U pacTBOpOB. B3anumoaeii-
CTBHUE PAaCTBOPUTENIS U PACTBOPEHHOTO BemlecTBa. PacTBopuMocTs BemiecTB. CriocoObl BEIpaXKEHUS
KOHIIEHTPAIIMK PACTBOPOB: MACCOBas J10Ji1 PACTBOPEHHOTO BEHIECTBA (IIPOLIEHTHAs ), MOJIIpHAsl.

TeOpI/IH SHCKTpOHHTquCKOﬁ Jucconuanuu. Mexanu3m AUccoIUaliii BEIIECTB ¢ pa3INYHbIMU THU-
naMu XMMUYECKMX CBs3ed. Bxias PYCCKUX YUYCHBIX B Pa3BUTUC Hpe,[[CTaBJ'IeHI/Iﬁ 00 QJICKTPOJIUTHU-
YECKOM IUCCOLIMAIIMH. OCHOBHBIE TIOJIOKEHUSA TCOpUHN SHGKTpOHHTHqCCKOﬁ Jucconranuu. Cre-
IICHb BHCKTpOHHTquCKOﬁ JUCCOManun 1 (I)aKTOpLI ee 3aBucuMocTd. CUIIbHBIC U CpCOHUC DJICK-
TPOJIUTBL

I[I/ICCOI_[I/IaI_[I/IH BOJbI. BOI[OpO,I[HBIﬁ IMoKa3aTcIb. Cpezla BOIHBIX paCTBOPOB 3JICKTPOJIUTOB. Peak-
87048 oOMeHa B BOIOHBIX paCTBOPAX 3JICKTPOJIUTOB




4 | T'uaponus kak 0OMeHHBIN nporiecc. HeoOpaTUMblil THAPOIN3 OPraHMYECKHX U HEOPraHUIECKUX
COCJIMHEHUH U ero 3Ha4YeHHEe B MPAKTUYECKOH IeATeIbHOCTH YenoBeka. OOpaTUMBIi THIIPOJIN3 CO-
neil. CrynenuaTsli ruaposuns. [IpakTruyeckoe npuMeHeHue ruponsa

2-3

IlpakTH4yeckue 3aHATHS

[EEN

Pemrenue 3a1a4 Ha MaCCOBYIO JIOJIFO PACTBOPSHHOIO BEIIIECTBA, M MOJIIPHYIO KOHIIEHTPALIUIO pac-
TBOpA

JlabopaTopHble padoThbl
1 SHCKTPOJ'H/ITI/ILICCKZUI aucconranusi, pCakuus HOHHOTO oOmena u YCJIOBHUSA UX IMPOTCKAHWA 1O KOH-
1a

2 | I'maposms coeHEeHUI 00paTUMBI U HEOOPATUMBIN

3 | IlpuroToBiieHHE PacTBOPOB PA3IUYHBIX BUIOB KOHIIEHTPAIHH

CamocrosiTesibHas padoTa 00y4aroIuXxcst

Ne5 Tematnka nomamHux 3a1aHnii: Pelienne ynpaxHeHH 10 COCTaBIECHUIO MOJIEKYISPHBIX U HOH-
HBIX YPaBHEHUU THAPOIU3Y COJICH.

Pemrenne 3a1a4 Ha HaX0KJIEHUE MACCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA, U MOJIIPHYIO KOHIIEHTpa-
LIAIO PacTBOPA.

Tema 6. Oxucam-
TeJIbHO-
BOCCTAHOBHUTEJILHOM
PpeaKIuu, OCHOBBI
3JIeKTPOXUMUH

Conep:xaHue y4eOHOro marepuasa

1 | OkucIUTEeNbHO-BOCCTAHOBUTEIbHBIC peakiuu. CTeneHb OKUCIeHns. BoccTaHOBUTENN U OKUCITH-
tenu. OKHCIICHHE U BOCCTAHOBIICHHE. BaxkaeHe OKHCIUTEIN U BoccTaHoBUTeN. BoccTaHOBH-
TEJbHBIC CBOMCTBA BEIIECTB, 00PAa30BAHHBIX 3JIEMEHTAMH B HU3IIEH (OTPUIIATEIHHOM) CTEIICHN
okucneHus. OKUCIUTENbHBIE CBOMCTBA BEUIECTB, 00pa30BaHHBIX 3JIEMEHTAMH B BBICIICH (I10JI0-
YKUTEIBHOM) cTereHn OKUcIeHnuss. OKUCITUTENIbHBIE M BOCCTAHOBUTEIIBHBIE CBOMCTBA BEILIECTB, 00-
Pa30BaHHBIX JIEMEHTAMH B IPOMEKYTOUHBIX CTENEHAX oKuciaeHus. Kinaccudukarms okuciu-
TEJIbHO-BOCCTAHOBUTEIIHHBIX PEAKITUI

2-3

2 MeTOI[BI COCTaBJICHHU A ypaBHCHI/Iﬁ OKHCIIUTECIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ. MCTOII 9JICK-
TPOHHO-HUOHHOI'O bananca. Bimusaue Cpeabl HA IPOTCKAHUEC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
IIpoueccCoB

3 9J'IeKTpOJ'II/I3 pacilyiaBOB 1 BOAHBIX PACTBOPOB 3JICKTPOJIUTOB. Hpoueccm, IIPOUCXOJAIINEC HAa KaTO-
A€ U aHOAC. ypaBHCHI/IH QJICKTPOXUMHUYCCKUX ITPOLIECCOB. 3J'IeKTpOJ'II/13 BOJHBIX paCTBOpPOB C
HWHCPTHBIMHU 3JICKTPOAaMHU. 3J'IeKTp0J'IPI3 BOJHLIX paCTBOPOB € paCTBOPHUMBIMU 3JICKTPOJaMH.
HpaKTI/IquKOG IIPUMCHCHUC DJICKTPOJIN3a

IIpakTHYecKHe 3aHATHA

1 | DnexTpoHHO-MOHHEIN MeTo ] pazbopa OBP

2 | DneKTpoau3 pacTBOPOB COJEH U Lesouei
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JlabopaTopHbie padoThbI

1 \ OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH UCIIOJIb3YEMBIE B PEJJOKCUMETPUHI 2
CamocrosiTesibHasi paboTa 00y4alOIMXCcst
Ne6 TemaTrka qOMAaIIHUX 33/IAHUN:
Paborta ¢ koHCcTIekTOM 1 yueOHHKOM. [ToaroToBKa K 1abopaTopHbIM paboTaM U MPAKTUYECKUM 3aHS- 5
TUsM. Penienne ynpakHeH! Ha UCTI0Ih30BaHUE IEKTPOHHO-UOHHOTO MeTo1a pazdbopa OBP.
Pemenne ynpaxHeH!i Ha COCTaBIEHUE 3JIEKTPOIHBIX IPOLIECCOB MPOTEKAIOLIUX MTPH AIEKTPOIU3E
pacTBOPOB COJIEH U IIEITOYEH.
Tema 7 OcHOBHBIE Conepxxanue yueOHOro Marepuaja
KJIaCChl HEOPraHU- 1 | Okcunpl. HeconeoOpasyromiue u cosieodpasyromine okcuibl. KuciaoTHbIE OKCUIBI, UX CBOMCTBA.
YEeCKHUX BeLIeCTB U OcHOBHBIE OKCH/IBI, UX CBOWCTBA. AM(OTEpPHBIE OKCH/IbI, UX CBOMCTBA. 3aBUCUMOCTh CBOWCTB 2-3
HX CBOJCTBa OKCHUJIOB METAJIJIOB OT CTETIEHU OKUCJICHHUS. 2
2 | Kucnotel. KHcioTsl B cBeTe IpOTOMTHYECKOH Teoprn. Kitaccudukanus HeopraHu4ecKux Kuc-
70T. XUMHUYECKHE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEPHOU H 2-3
A30THOM KHCJIOT.
3 | OcHoBanms. OCHOBaHUS B CBETE MPOTOIUTHYECKOH Teopuu. Kinaccudukarus ocHoBaHui. Xu- 2.3
MHUYECKHE CBOMCTBA IIEJI0YEH U HEPACTBOPHMBIX OCHOBAHMI
4 | AmdoTtepHbie THAPOKCHIBI. AMMOTEpHBIE OCHOBAHUS B CBETE MPOTOJIUTHUYECKON Teopun. Ampo- 5
TEPHOCTh OKCUJOB U TUAPOKCHJIOB MTEPEXOJHBIX METAIUIOB: B3aUMOJICHCTBHE C KMCIIOTAaMU U I1ie- 2-3
JIOYaMH
5 | Comu. Kimaccudukanusi 1 XumMuueckre cBocTBa cojieil. OCOOCHHOCTH CBOMCTB COJICH 2-3
IIpakTHYecKue 3aHATHS 5
1 | Pemienue pacyeTHbBIX 3a/1a4 HA IPUMECH U MPAKTHUYECKUIN BBIXOJ MPOIYKTa
2 | Pemenne pacueTHBIX 3a7jad Ha BBIBOJ MOJICKYJISIPHON (DOPMYJIbl BEIIECTB U MUHEPAJIOB 2
3 | 'enernyeckas cBsI3b MEXKAY KJIacCaMU HEOPTaHMYECKUX COCAMHEHUN. 2
JlaGopaTopHblie padoThI 2
1 | XapakrepHble CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB
2 | KayecTBeHHbBIE peaKIMK HEOPraHMYECKONH XUMUU 2
CamocrosiTesibHas padoTa 00y4YaKIIUXCS 7
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Ne 7 Temarnka 1oMalIHUX 3aJaHUN:

Pemenne pacueTHbIX 3aa4 Ha IPUMECH M MPAKTUYECKUM BBIXOJ IPOAYKTa. Pemenne pacueTHbIX 3a-
Jlad Ha BBIBOJI MOJIEKYJISIPHON (hOpMyJIbI BEIIECTB U MUHEpasoB. ['eHeTnueckas cBsA3b MEXKIY Kiacca-
MM HEOPraHUYEeCKUX coequHeHnN. [ToAroToBKa K 3K3aMeHy

Ipumepnvie memvl UHGOPMAYUOHHBIX NPOEKMOS O]l CAMOCIOSAMENbHOU PAOOMbL:
HaHoTexHoJI0rHs KaKk NpUOPUTETHOE HAIIPABJICHUE PAa3BUTHsI HAYKU U ITPOU3BOJACTBA B Poccuiickoi
denepauuu.

I'pyOoaucniepcHble CUCTEMBI, UX KIaccu(UKaLMs U UCIIOJIb30BaHUE B TPO(HECCUOHATILHON e TElb-
HOCTH.

[IpuMeHeHne CycieH3ui U SMYJIbCUI B CTPOUTEIIBCTBE.

MuHepasl ¥ TOpHbIE TOPO/Ibl KAK OCHOBA JIUTOC(HEPHI.

PactBopsbI BOKpyT Hac.

Boga kak peareHT u Kak cpena Juisi XMMAYECKOTOo MpoIecca.

Hcnonb3oBaHne MUHEPATBHBIX KUCJIOT Ha MPEANPHUATHIX CUIMKATHOTO TPOdUIIs.

OKcubl U COJTU KaK CTPOUTENIbHBIE MaTepHAIbI.

BupryansHoe MO1eIMpOBaHNE XUMHYECKHUX ITPOLIECCOB.

Hctopus oTeuecTBEHHOM YEpHON METAJLITYPrUH.

Hctopus 0oTedeCcTBEHHOM IBETHOM METAJLTYPTHH.

XHUMHST METAUIOB B MOEH MTPO(PECCHOHAIBHOMN JEATEIHHOCTH.

XHUMHST HEMETAUIOB B MOEH TPO(eCCHOHAIBHON eI TENHhHOCTH.

Bcero

96

Jli1st XapaKTepUCTHUKU YPOBHSI OCBOCHHSI y4eOHOTO MaTepralia UCIIOJIb3YIOTCS CIIEAYIONIHe 0003HAUYCHUS:
1 — o3HaKOMHUTENBHBIN (Y3HaBaHUE paHEE U3YUYCHHBIX 00BEKTOB, CBOHCTB);
2 — penpoIyKTUBHBIH (BBIIOJHEHHE ACATEIBHOCTH 110 00pasily, MHCTPYKIIUHU HITH IT0JI PYKOBOJICTBOM)

3- HpO,Z[YKTHBHbIﬁ (HJ'IaHI/IpOBaHI/Ie H CaMOCTOATCIIbHOC BBIIIOJIHCHUC ACATCIIbBHOCTHU, PCHICHUC HpO6J'IeMHI>IX 3aﬂaq)
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3 YCJOBMUS PEAJIN3AIIMNA YYEBHOM JUCIUILINHBI

3.1 MaTepuajibHO-TeXHHYeCKOe ofecrevyeHne

Peanuzanus yueOHO# qucUMIUIMHBI TpeOyeT Hanuuus yueOHOTO KaOMHeTa U J1abopaToOpuu Xu-
MUH.

ObopynoBanue yueOHOT0 KaOMHETA!

— JI0OCKa C MAarHUTHOM MIOBEPXHOCTBIO U C MPUCIOCOOIEHUEM JUIsl KPEIIJICHUs TaOJull, KapT;
— pabouee MECTO ISl IPENOaBaTels;

— CTOJIBI ABYXMCCTHBIC YUCHNUYCCKNUEC B KOMIIJICKTC CO CTYJIbAMMU.

Texnuueckue cpeacTsa 00y4eHUs:
— MYJIBTUMEIUNHBIN IPOEKTOP,
— DKpaH.

3.2 UndopmaunonHoe odecneyeHue 00yueHus

Ilepeyenb pexkomMeHayeMbIX y4eOHbIX HM3AaHui, IHTepHeT-pecypcoB, AONOJHUTEIbHON
JIUTEPATYpPbI

OCHOBHBIE HCTOYHHUKH:
1.I1amesckas, H. B. Xumnsa. Yuedono-merogunueckoe nocodbue / H. B. Ilamesckasa, 3. M.
Axpumenko, B. E. Axpumenko. - 2-e u3., nepepad. u gomn. - KpacHogap: KCOU, 2014. - 213 c.
2 OcuoBwl xumun: YueOuuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUIl UH®PA-M, 2014.
- 560 c.
3 Tuxonos, I'. I1. O6mas xumus. Yacte 2 [DnekTpoHHBIN pecypc] : YueObHoe mocobue as
camocTosTeNbHON moAroToBku ctyneHToB / I'. I1. Tuxonos. - M. : MI'ABT, 2007. - 324 c.
4 Tuxonos, I'. I1. O6mas xumus. Yacte 1 [DnexTpoHHbIN pecypc] : YuebHOE mocobue ms
camocTosTeNbHON oAroToBku ctyneHToB / I'. I1. Tuxonos. - M. : MI'ABT, 2006. - 192 c.

Z[OHOJ'IHI/ITCJ'IBHBIC HCTOYHHUKU:

1.I'abpuensa O.C. IlpakTukyMm 1o oOmiel, HEOPraHWYECKOW M OPraHuYeCKOW XMMHUU: yueO.
[Tocobue mns cryn. cpen. mpod. yued. 3aBenenuit / 'abpuensa O.C., Octpoymor WN.I'., Jlopodeera
H.M. - M., 2008.

2.Pym3utuc I'.E. OcHoBbl 00mie#t xumun. 11 kimace. YueOHUK i1 0Oopa3BaTeIbHBIX yupe-
wpaeuuii / I'.E.Pym3utuc, ®.I'.®enpaman. — M.: IIpocsemenune. — 2010.

3 TI'pumroxk S. A. Xummsa. OTBeThl Ha dK3aMeHalMOHHBIE Bompockl. Iloarotoska k EI'D. /
I'puirox A. A. TronbkoB U.A. - M.: Aiipuc, 2007

4. TlerpoB H.M. Heopranuueckass xumusa. YdyeOHoe mocobue st 0Oydyammxcsi XUMHYECKUX
cnenuansHoctei CIIO. / [lerpoB H.M. Muxanes. JI.A. Kykymkun FO.H. - Jleaunrpan: Xumus, 1981.

5.IlycroBanoBa JI.M. O6mas xumus: cepusi «Cpennee mnpodeccruoHalbHOE 00pa3oBHUE) /
JLM. IlycroBanoBa. Hukonoposa U.E. - PoctoB Ha [lony: ®enukc, 2005.

6 CemnukoBa [.B. OcHOBBI XxuMHM B pacuetax. CaMOyUYuTENb PEHIEHUSI pACUETHBIX XUMUYE-
ckux 3agad. / Ceemnukosa I'.B. - CII0.: Xumusgat, 2002.

7 CemenoB M.M. Dkcnpec-y4eOHUK 1Mo penieHnto xumuueckux 3amad. / Cemenos U.U. - CII6.:
Xumuzaar, 2001.

8. Xomuenko M.I'. O6mias xumus. Yueonuk / M.I'. Xomuenko. — M.: Hosast BosiHa,1997.

9.DK3aMeHalMOHHbIE BOMPOCHl U OTBeThl XuMmus 9 u 11 xmaccel: YuebHoe mocobue. — M.:
ACT-ITPECC HIKOIJIA, 2003.
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NHuTtepHeT-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 KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOM JUCIIUTLINHBI

TI'AIIOY CO «Cyx0J0XKCKHI MHOTOTPO(GUIBHBIN TEXHUKYM)», PEaH3yIoIIee MOArOTOBKY 110
nporpaMme y4eOHOH JMCHUIUIMHBI, 00ECIIEYNBAET OPraHU3alMI0O M MPOBEICHHUE TEKYIIEro KOHTPOJIS
3HaHUI U TPOMEXKYTOUYHYIO aTTecTanuio ooydaromuxcs. Iopsaok 1 cojepikaHue TeKyIero KOHTPOJIs U
poMeKyTouyHoM — arrecrauuu  pernamentupyercss Ilonoxenuem I'AIIOY  CO  «Cyxonoxckuii
MHOTONIPOMMIBHBIA TEXHUKYM» «O TEKylleM KOHTpOJIE 3HAaHUH M TMPOMEXYTOYHOW aTTeCTaIllH
00yJarOIITXCSD).

Texyiuit KOHTPOJIb 3HaHUH, CHOPMUPOBAHHOCTU KOMIIETEHIIMM MPOBOAUTCS MpENojaBaTesieM
Ha JIIOOOM W3 BHIOB y4eOHBIX 3aHATHN. POPMBI TEKYIIETO KOHTPOJIS BBIOMPAIOTCS IPETIOIaBaTeNIeM
UCXOJs U3 CeU(PUKN y4eOHON AUCHUIIIMHBI M UHAUBUAYAIBHBIX 0COOEHHOCTEN 00yUYaroXCs.

dopMol IPOMEXKYTOUHOM aTTecTalMy MO Y4eOHOM NUCLUIUIMHE SIBJISETCS K3aMEH, KOTOPbIN
IIPOBOJIUTCS TOCIIE 00YUEHHSI IO Y4eOHOU AUCIUIIIIUHE.

st artectanuu oOydaronuxcsi co3maarTcst GoHAbl o1eHOYHBIX cpenacTB (POC), mo3BoIsIO-
II1€ OLEHUTh 3HAHUS, YMEHUS U OCBOCHHbIE KOMIETEHIMHU. POH/IbI OLIEHOUHBIX CPEJCTB Ul MpOMe-
KYTOUHOM artectaiuu paspadareiBatorcss U yrBepxaaorca [AIIOY CO «CyxonoKCKUl MHOTOIPO-
(GUIBHBIA TEXHUKYM)» CaMOCTOSATEIBHO.

OOC BKIIOYAIOT B ce0sl MeAAarornyeckue KOHTPOJIbHO-U3MEPUTENIbHBIE MaTepHallbl, MpeaHa-
3HAYEHHBIE JJISl ONpEAETIeHUs] COOTBETCTBUSA (MJIM HECOOTBETCTBUS) MHAMBHUAYAJIbHBIX 00pa3oBaTeib-
HBIX JOCTHUKEHUI OCHOBHBIM IOKa3aTeNsM Pe3y/IbTaTOB MOATOTOBKHU (Tabnuibl 4.2, 4.3).

Wrorosas orieHKa pe3ylbTaToOB OCBOCHUS TUCIUILUIMHBI ONPeesieTcs B X0/e IPOMEKYTOUHON
aTTecTaluu.

OueHka 3HaHUW, YMEHHI U KOMIETEHIUNA MO Pe3ysibTaTaM TEKYIIEro KOHTPOJS M IMPOMEXKY-
TOYHOM aTTECTAIMH MPOU3BOIUTCS B COOTBETCTBUU C YHUBEPCATHLHOMU IKaIOM (Tabmuip 4.1).

Tabnuna 4.1- YauBepcanpHas mkaia

KayecTBeHHasi OLleHKa MHANBUAYAJbHBIX 00pa3oBaTe/ib-
IIpoueHT pe3yJIbTaTUBHO- N
HbIX 10CTHKEHU
cTH (MPaBUJILHBIX OTBETOB) -
0aj1 (oTMeTKa) BepOaJIbHBIN AHAJIOT
90 + 100 5) OTJINYHO
80 + 89 4 XOPOIIO
70 +79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HE YIOBJIETBOPUTEIIBHO
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Tabmuna 4.2 — OnieHKa OCBOSHHBIX YMEHHH W YCBOCHHBIX 3HAHUN

Pasnen (Tema) yueOHoit

Pe3yabTaTsl 00yueHus
(ocBOEHHBIC YMEHUS,

OcHOBHBIE TOKA3aTEJIH pe3yiib-

®opMbI U METO-
AbI KOHTPOJIA U

AMCUUIINHBI TATOB MOATOTOBKH OLICHKH pe3yJib-
YCBOCHHbIE 3HAHUS)

TATOB 00y4YeHHs

Tema 1 YMeTs: HemoncTpanus BiaaeHus OCHOB- | OleHka mperoja-

OCHOBHBIE IOHATHSA 1 3a-
KOHBI XUMHWH

— IMPUMCHATH OCHOBHBIC 3aKOHBI IJI PCIICHHA 3a/1a4 B
obnactu nmpodecCHoHATLHOM IS TEITEHOCTH.

— COCTaBJIATH YPABHCHUA XUMHUYCCKUX peaKuHﬁ, IIpOBO-
JUTh pacdy€Thl IO XUMUYECKUM (popMyJiaM U ypaBHEHHSIM.
3HaTh:

— OCHOBHBIC ITOHATHSA U 3aKOHBI XUMUH.

HBIMM XMUMHUYECKUMU MOHATUSAMU U
3aKOHAMH.

Pemenue pacueTHbIx 3a1a4 Ha Mac-
COBYIO U OOBEMHYIO JOJI0 KOMIIO-
HEHTa W IPOCTEMINMX 3a7ad 10
YpaBHEHUSAM

BaTejleM  IHCb-
MEHHOM  paboThI
o OLICHOYHOU
BEJIOMOCTH

Tema 2

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKUX 3JIEMEHTOB
.. MenaeneeBa u cTpo-
€Hue aToma

Tema 3
Crpoenue BelecTBa

VYMeTh:

— JaBaThb XapaKTepI/ICTI/IKy XUMHUYCCKUM DJICMECHTAM B CO-
OTBECTCTBUHU C UX ITOJIOKCHHUEM B HepHOHquCKOﬁ CUCTEMEC
3HaTh:

— OOIIyI0 XapaKTePUCTUKY XUMUYECKUX DJIEMEHTOB B
CBSI3U C UX TMOJIOKCHUSIM B TIEPHOIUNIECKON CUCTEME.

— (opMBI CyIIIECTBOBaHUS aTOMOB, COBPEMEHHBIE TIPE/I-
CTaBJICHUS O CTPOEHUHU aToMa.

— THIBI U CBOMCTBA XUMHUYECKHUX CBS3EH (KOBaJCHTHAs,
HMOHHAs1, MEeTaJUTH4ecKasi, BOJAOPOIHAS)

Pemenne mpakTHYECKUX YIpakHe-
HUM Ha 3aBHUCHUMOCTH CBOWMCTB XH-
MHYECKHX DJIEMEHTOB OT HX IT0JIO-
J)KEHUS B MEPUOJINYECKON CUCTEME,
M 3aBHCHUMOCTL CBOMCTB BENIECTB
OT UX CTPOCHHUSI.

Ouenka mnpemnoja-
BaTelieM pe3yiib-
TaTOB BBIITIOJIHC-
HUsI npaKTqu-
CKUX paboT 1o
OIICHOYHOM  Be-
JIOMOCTH

Tema 4
XHUMHUYECKUE PEAKITUN

3HaTh:

— oOpaTumbIe 1 HEOOpATUMbIC XUMHUYECKUE PEAKITUH,
XUMHUYECKOE PAaBHOBECHE, CMEIICHUE XUMHUYECKOTO PaB-
HOBECHS 10T BO3JICHCTBUEM Pa3InYHBIX (haKTOPOB.

— TemIoBoH A3(HEeKT XUMHUECKUX PEaKIIUi, TEPMOXUMH-
YeCKHE YPaBHEHHUS.

— KJIacCU(UKAIMIO XUMUYCCKUX PEaKIMi U 3aKOHOMEP-
HOCTH UX IPOBEICHUS

JleMoHCTpaInysi BIaJICHUS 3HAHHUS-
MU II0 CHUCTEMAaTH3allUd XHUMHYE-
CKUX pEaKIUil W YCIOBHSIMHU HX
TIPOBE/ICHUSI.

O6ocHoBanue BbIOOpa (akTOpOB
CMEIIAIOIINX XUMHUYECKOE pPaBHO-
BECHC

Ouenka mnpemnoja-
BaTeJieM  IIHCh-
MEHHOH  PabOTHI
0 3TaJIOHY
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Tema 5
PactBopbl. DnekTpoauTu-
yecKasi IUCCOLarys

YMers:

- MPOBOJIUTH PACUETHI I0 XUMUYECKUM (OopMyIaM H
YPAaBHEHUSM pEAKLUN

3HaTh:

- JMCCOLIMALIMIO JIEKTPOJIUTOB B BOJHBIX pacTBOPAX
CHJIBHBIC U cJ1a0BI€ AIIEKTPOJIUTHL

- peaKkIu HOHHOTO OOMEeHa.

— TUIPOIIU3 COJIEH.

JlemoHcTpanysl BiIaJ€HUS 3HAHUSA-
MU T10 TEOPUU BIEKTPOIIUTUYECKON
JMCCOLMALMU U MOBEICHHIO COJIEH
IIPU PACTBOPEHUH.

Oruenka npernopa-
BaTeJIeM pe3yJib-
TaTOB TECTUPOBA-
HUA

Tema 6
OKHUCIIUTEIIBLHO-
BOCCTaHOBHTEJILHBIC Pe-

YMmers:
- COCTABJISITh AJIEKTPOHHO-UOHHBIN OaTaHC OKHUCIIH-
TEJIbHO-BOCCTAHOBUTENIHHBIX MPOIECCOB.

Boinonnenue pa3zbopa OKHCIUTENb-
HO-BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ
9JICKTPOHHO-UOHHBIM MCTOAOM H

Ornenka npernoja-
BaTelieM  IHCh-
MEHHOM  paboThI

akuuu. OCHOBBI 3JIEKTPO- | 3HATH: COCTaBJIEHWE YpaBHEHUW dJIeK- | MO 0Opasiy
XAMUHA - OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. TPOIHBIX MPOLECCOB MPHU DIEKTPO-

- OCHOBBI AJIEKTPOXHUMHUHU. JIU3€C 110 AJITOPUTMY.
Tema 7 VYMeTh: JemoncTpamuss BiageHust 3HaHuM | OnieHKa mpenojaa-

OCHOBHBIE KJIaCChl HEOP-
TaHUYECKUX BELIECTB U UX
CBOWCTBA

- IPHUMCHATH OCHOBHBIC 3aKOHBI JJI PCUHICHUSA 3aa1a4d
B o0actu mpohecCHOHATBHOM IeATeTLHOCTH.

- HaXOJUTh MOJIEKYJISIPHYIO (hOpPMYITy BellecTBa
3HaTh:

- XapaKTepHble XUMUUYECKHE CBOMCTBA HEOpraHUie-
CKHUX BEILIECTB Pa3IMYHBIX KJIACCOB.

no Kiaccuukanuu HeopraHuve-
CKUX BEIIECTB U COCTABICHHIO XH-
MUYECKHX YPaBHEHHUS OTpakaro-
X UX CBOMCTBA.

Pemienue pacueTHbIX 3amay  Ha
MPAKTUYECKUH BBIXOJ MPOJYKTA,
MIpUMECEH, BBIBOJI MOJEKYJISPHOU
(GbopMyIIBI BEIIECTB 1 MUHEPAJIOB.

BaTeJieM YCTHBIX
OTBETOB MO J3Ta-
JIOHY

Ouenka mnpemnoja-
BaTelieM pe3yiib-
TaTOB  BBIIOJIHE-
HUS  TIpaKTHYe-
CKMX paboT 1o
OIICHOYHOH  Be-
JIOMOCTH

JlaGopaTopHBI ITPaKTH-
KyM

YMersb:

- UCII0JIb30BATh JIAOOPATOPHYIO MOCYy U 000pya0-
BaHUE

- IPUMEHSTh Ha PaKTHKE NpaBuiia 0e301acHoN pa-
00TBI B XUMHUECKO 1TabopaTopuu

- IPOBOJUTH KAUYECTBEHHbIE PEAKIIMU HAa HEOPraHU-
YeCKHe BEIIeCTBA U HOHBI, OTJeNbHbIE KIaCcChl OpraHuye-
CKHUX COCIMHEHUN

DKCTepUMEHTAIbHOE TOATBEPHKIC-
HUE TEOPHH SJIEKTPOIUTUYECKON
JTUCCOLIMAIlMY, THUIPOJH3a COJeH,
MPUTOTOBJICHHE PACTBOPOB  pa3-
JUYHON KOHIIEHTpPAIIMHU, XapaKTep-
HbIX XMMHUYECKHM CBOWCTBAM OC-
HOBHBIX KJIACCOB HEOPraHMYECKHUX
BEIIECTB, PEaKIUsIM HOHHOTO 00-
MEHa

Ouenka mnpemnoja-
BaTejeM pe3yib-
TaTOB  BBINOJIHE-
HHUS W 3allUTHI
1a00paTOPHBIX
pabor 1o ore-
HOYHOW BEJOMO-
CTH
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- COCTaBJIATh YPAaBHCHUA XUMHUUYCCKUX peaKLII/If/'I pas- ,Z[eMOHCTpaLII/ISI BJIaACHHUA HaBBbIKA-

JIMYHBIX THUIIOB MU HCTIOJI30BaHMSI TIOCYABI U 000-
- HCII0JIb30BaTh TEOPETUYECCKUE 3HAHUS IS DKCIIe- pyaoBanusg W HOpaBUIIaMU TI0 TCX-
PUMEHTAIBHOU PabOTHI HUKe 0e30I1aCHOCTU

JleMOHCTpanusi BJaJICHUsI Teope-
TUYECKUM MaTepHaIOM HE0OXO -
MBIM JUTSI BEITIOJTHEHUS JTabopaTop-
HBIX paboT

DK3aMeH YmMmerb HemoncTtpamnus BinageHus Teopetu- | OueHka mpernoja-
- AaBaTb XapaKTCPUCTUKY XMMUYCCKHUX DJICMCHTOB B | YCCKUM U NPAKTHYCCKUM MaTcpua- | BarCisi peE3ylbTa-
COOTBCTCTBUU C UX ITIOJIO)KECHHUEM B HepI/IO}II/IquKOﬁ CH- | IOM II0 JUCHHUILJINHE «06111351 HE- | TOB IMPOMEIKY-

CTeME; Opra"HuvecKasl XuMHUsD) TOYHOW arrecTa-
—  HCIOJB30BaTh JAOOPATOPHYIO MOCYAy U 000pymI0- 101701
BaHUE;

- HaXOJUTh MOJICKYISPHYIO (DOPMYITY BEIIECTBA;

- MPUMEHATh Ha MPAKTHKE TpaBmia 0e30MacHOi pa-
00ThI B XUMHYECKO JabopaTopuu;

- MIPUMEHSATh OCHOBHBIC 3aKOHBI XUMHH ISl pere-
HUS 33724 B 00J1acTu MpoeCCUOHAITBHON AEATEHHOCTH;
- MPOBOJIUTHh KAaYECTBEHHBIE PEaKIIUM HA HEOpPraHH-
YECKHE BEIEeCTBAa M MOHBI, OTICIBHBIC KJIACCHI OpraHH-
JeCKUX COCTUHCHUM;

- COCTaBJISITh YPAaBHEHUS PEAKIMH, MPOBOJUTH pac-
YEeThl 10 XUMHUYECKUM (POpMyJiaM U YPaBHEHHUSM peak-
1UH;

- COCTaBJISITh JJICKTPOHHO — MOHHBIA OallaHC OKHC-
JINTEILHO-BOCCTAHOBHUTEIIBHBIX IPOIIECCOB;

3HaTh:

- TUAPOJIN3 COJICH, AIICKTPOJIN3 PACIJIaBOB U PACTBO-
pOB (coJieli 1 mesoYei ),

- JTUCCOITUAITUIO JICKTPOJIUTOB B BOJHBIX PaCTBOPAX,
CWJIbHBIE U cT1a0ble SJIEKTPOJIHTHI;

- KJIaccu(PHKAIIST XUMUYECKUX PEaKIUil U 3aKOHO-
MEPHOCTH UX MPOBEICHHUS,

- oOpaThMble 1 HeOOpaTUMBble XUMHUYECKUE PEaKIINH,
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XMMHMUYECKOE PAaBHOBECHE, CMEILIEHUE XUMUYECKOTO paB-
HOBECHs NOJ ICHCTBHEM Pa3IMUHBIX (PaKTOPOB;

—  0O0IIyI0 XapaKTePUCTUKY XUMHUUECKUX HIIEMEHTOB B
CBSI3M C UX I0JIO)KEHHEM B IIEPUOUUECKON CUCTEME XU-
mudeckux aneMmeHToB .M. Menjaeneena;

—  OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH, Pe-
aKIIM1 HOHHOTO OOMEHA;

—  OCHOBHBIE ITOHSTHS U 3aKOHbI XUMUU;

—  OCHOBBI 2JIEKTPOXUMHUH;

—  TepuoANYECKUH 3aKOH U MEPUOIUUYECKYIO0 CUCTEMY
xuMuueckux aemenToB .M. Menaeneesa, 3akoHOMED-
HOCTH U3MEHEHUS XMMHUECKUX CBOWCTB 2JIEMEHTOB U UX
COEIMHEHUH MO MIEPUOIaM U rpynnam;

—  TemnoBo# 3(h(HeKT XMMHUUECKUX peaKlHii, TepMO-
XMUMHUYECKHE YPABHEHUS;

- THUIIBI U CBOMCTBA XUMUYECKHX CBSI3eH (KOBaJIEHT-
Hasi, MOHHAas, MeTaJUTMYecKas, BOJIOPOHAs);

—  (opMsI cylIecTBOBAaHUS XMMUUYECKHUX 3JIEMEHTOB,
COBPEMEHHBIE ITPENICTABICHNS O CTPOCHUH aTOMOB;

—  XapakKTEpHbIC XUMUYECKHE CBOWCTBA HEOPraHNYe-
CKHUX BEILECTB B PA3JIMYHBIX KJIACCAX.
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Tab6muna 4. 3 - OueHka 0CBOEHHBIX 00X KOMIIETEHIIUN

PesyabTaTsl
(ocBOeHHBIE 001IIMIe KOMIIETEHIMHU)

OcHoOBHbBIE ITOKA3aTeJIn OLICHKHU pe3yjabTaTra

(I)OpMLI H METO/bI
KOHTPOJIA U OLICHKHA

OK 1. IloHumaTh CyIIHOCTb U COLIMANIbHYIO 3HAUNMOCTb CBOEH
Oyaymeit mpodeccuu, MPOsBIATh K HEH yCTONYMBBINA HHTEPEC

JleMoHCcTpanms nHTepeca K Oyayieit mpodeccuu.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTD, BRIOMPAThH
TUTIOBBIE METOJIBI M CTIOCOOBI BHITIOTHEHHUS TIPO(PECCHOHATBHBIX
3aJ1a4, OIIEHUBATh UX 3(PPEKTUBHOCTH U KAYECTBO

Bri0op u mpuMeHeHrne METOA0B U CIIOCOO0B PEIICHHS
npodeccHoHaABHBIX 33734 C yI4eTOM TpeOOBaHU K
OXpaHE OKPYKAOUIEH CPEJIbI. .

OK 3. IlpuHumath pemieHuss B CTaHJApTHBI U HECTaHAAPTHBIX
CUTYalMSIX ¥ HECTU 3@ HUX OTBETCTBEHHOCTb.

O6ocHoBaHuE BBIOOpA PEIICHUH B CTaHAAPTHBIX U He-
CTaHJAPTHBIX CUTYAIHSX.

OK 4. OcymecTBisTh NOUCK UCHOIb30BaHUE HHPOPMALIH, HEOO-
X0auMoHN Juis 3((EKTUBHOTO BBIMOJHEHHS MNPO(ecCHOHATbHBIX
3aJ1a4, Ipo(deCCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHUS.

JlemoncTpanust ymeHus 3pPeKTUBHOTO MOUCKa HE00XO0-
JUMoM nHpopmanuu;

OK 5. Ucnonp3oBaTh HHPOPMAITMOHHO-KOMMYHUKAITMOHHBIE
TEXHOJIOTHH B TIPO(PECCHOHATLHOM IEeITETbHOCTH

Hcnonan3oBanne PA3INYHBIX UCTOYHHUKOB, BKJIHOYasd
JNIEKTPOHHBIE.

OK 6. PabGoTtath B KOJIJIEKTHUBE U KOMaH/J€e, 3)(HEKTUBHO 001IaThCs
C KOJIJIETaMHU, PYKOBOJICTBOM.

B3anmoeiicTBre ¢ 00yqaronuMucs, Mpeno/1aBaTesIsiMu
¥ MacTepaMu B X0JI¢ 0Oy4ICHHS.

OK 7. bpats OTBETCTBEHHOCTH 3a pabOTy YJIECHOB KOMaH/IbI (TT01-
YHHEHHBIX), 32 PE3yJIbTAT BHITIOJTHECHHS 32 IaHHH.

Ocy1iecTBiIeHHE cCaMOaHaN3a U KOPPEKIMH Pe3yIIbTa-
TOB COOCTBEHHOU pabOTHI.

OK 8. CamocTosiTeIbHO ONIPEACTATH 3a1a9u MPoGeCCHOHATHHOTO
Y JIMYHOCTHOTO Pa3BUTHS, 3aHUMATHCS CaMOOOpPa30BaHUEM, OCO-
3HAHHO TJIAHUPOBATH MOBBIIICHHE KBATH(HUKAIIH.

OpraHuzanusi CaMOCTOSITENIbHBIX 3aHATUN MPU U3y4e-
HUU aucuuIuinHbl. OnpeaeneHue uenei u 3aaay ajis
JOCTHIKEHHS pe3yJbTara.

OK 9. OpueHTHpOoBaTHCS B YCIOBUIX YACTOM CMEHBI TEXHOJIOTHI
B MPo(ecCHOHAIBHOM 1eATEIbHOCTH

AnHanu3 MHHOBalMK B 00JacTH pa3pabOTKU TEXHOJIOTHU-
YEeCKHUX MPOIIecCcOB MpoheCCHOHATBHON AeATEeIbHOCTH. .

WNHuTtepnperanus pe-
3yIbTaTOB HAOIOIE-
HHUM 3a IeATEIIHbHOCTRIO
00ydJaromerocs B mpo-
1ecce OCBOEHUs 00pa-
30BaTEIbHON MPO-
IpaMMbI
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