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1. IACHOPT MPOI'PAMMBI YYEFHOM TUCIUITIIUHBI
EH.02 O0masi u Heoprann4veckasi XuMus
1.1.  OO0aacTe NpMMeHeHHs NPOrPaAMMBbI
Pabouast mporpamMma y4eOHOM TUCHUTIIMHBI OOIIEH M HEOPTAaHMYECKOW XUMUU SBIISICTCS
4acTbI0 IIPOrpaMMBbl MOJTOTOBKHM CHELUAINCTOB CpeaHEro 3BeHa B cooTBeTcTBUM ¢ PI'OC mo
cnerranbHocT CITO 18.02.09 Ilepepadorka HedTH uM rasza (ykpymaénnas rpymma 18.00.00
XUMHUYECKHE TEXHOJIOTHUH ).
MecTo IMCHUILIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKM CHEIHATUCTOB CPeIHero
3BeHA:

Vuebnas aucrumirHa «OO0Ias ¥ HeopraHudecKass XUMHUs OTHOCHUTCS K oOmenpodeccuo-
HaJIbHOMY HHUKITY IIpOorpaMmMbl MNOATOTOBKH CIICHUATIUCTOB CPCAHCTO 3BCHA W HAIIpABJICHA Ha 06€C-
nevyeHue y o0yvaronmxcs 3HaHWUN, YMEHUM, HAaBBIKOB HEOOXOMUMBIX ISl yIOBJIETBOPEHUS MO-
TpeOHOCTEH pBIHKA TPyJa U C yY4ETOM 3almpocoB padoromaTeneil, 0COOCHHOCTEH pa3BUTHS PETHOHA,
HAyKH, KYJIbTYpbl, 93KOHOMUKHU, TEXHUKH, TEXHOJIOTUN U cOLMANbHON cepbl B paMKax, YCTaHOB-
JIEHHBIX (peiepaIbHbIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM.

enu u 3aa4u IMCUMILVIMHBI — TPEOOBAHUS K Pe3yJIbTaTaM 0CBOCHMS IMCIUIJIMHbI:
[Iponecc n3yueHus: QUCHUILIMHBI HAllpaBieH Ha (OPMUPOBAHUE IEMEHTOB CIEAYIOIINX KOM-
nereHimii B coorserctBuu ¢ ®I'OC CIIO u [MTICC3 no gaHHOMY HaIlpaBIEHUIO TOATOTOBKHU:

O6mmx komnerenunii (OK), Bkimroyaromux B ce0s1 ClTOCOOHOCTD:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIHLHOCTh, BHIOMPATh THUITOBBIE METOBI M CIIOCOOBI BBI-
MOJTHEHUSI PO ECCHOHATIBHBIX 3314, OIICHUBATh UX 3(P(PEeKTUBHOCTD M Ka4ECTBO.

OK 3. IIlpyHuMaTh pelieHus] B CTAaHAAPTHBIX M HECTAHJIAPTHBIX CUTYalUsIX U HECTU 33 HUX OTBET-
CTBEHHOCTb.

OK 4. OcymiecTBisTh MOUCK M UCTIOIB30BaHUE WH(MOpMaUK, He0OX0 Mo 1t 3G (EKTUBHOTO BbI-
MOJTHEHUS TPOPECCUOHATIFHBIX 3a]1a4, MPO(ECCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonb3oBaTh HHHOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH B PO ECCHOHATBHON JIes-
TEIHHOCTH.

OK 6. PaGoTtats B KOJIJIEKTHBE B KOMaH e, 3)(HEKTUBHO OOIIATHCS C KOJIJIETaMHt, PYKOBOACTBOM, T10-
TPEOUTEISAMH.

OK 7. Bpatp Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH/bI (MIOAYMHEHHBIX ), PE3yIbTaT BbI-
MIOJIHEHUS 33/ITaHUM.

OK 8. CamoCTOSTENBHO ONPENeNaTh 3a1a4i MpodeCCHOHATBFHOTO M JTMYHOCTHOTO Pa3BUTHSI, 3aHU-
MaThcs caMo00pa30BaHUEM, OCO3HAHHO TUIAHHPOBATH TIOBHIIEHNE KBATU(DUKAIIH.

OK 9. OpueHTHpPOBATHCS B YCIIOBUSAX YACTOW CMEHBI TEXHOJIOTHIA B TTPO(HECCHOHATILHOM JIEeATEIBHO-
CTH.

IIpogeccnonansubix komnerenumii (IIK), Bxarouaromux B cedst CHOCOOHOCTS:

IIK 1.1. Korrponuposatb 3 peKTHBHOCTD pabOTHl 000pYI0BaHUS.

I1K 1.2. ObecneunBarh 0€30MaCHYIO SKCIUTyaTallMi0 00OPYIOBaHUS U KOMMYHHUKAIUN TPH BEICHUH
TEXHOJIOT'MYECKOro IpoLecca.

1K 1.3. [loarorasnusath 000pyAOBaHKE K MTPOBEIECHUIO PEMOHTHBIX pabOT Pa3IMYHOIO XapaKTepa.
[IK 2.1. KoHTpoimpoBaTh U peryMpoBaTh TEXHOJIOTHYECKUN PEKUM C UCIIOJIb30BAHUEM CPEICTB aB-
TOMAaTHU3allu1 U PE3YJIbTaTOB AaHAIN30B.

[1K 2.2. KoHTponupoBaTh KAYECTBO ChIPhS, MOJTYIaEMbIX TPOTYKTOB.

IIK 2.3. KoHTponupoBaTb pacxoj CbIpbs, IPOAYKLUH, PEAareHTOB, KaTalu3aToOpOB, TOIUIMBHO-
SHEPreTUYECKUX PECYPCOB.

I1K 3.1. Ananu3upoBaTh IPUYMHBI OTKA3a, NOBPEXKIECHUS TEXHUUECKUX YCTPOMCTB U MPUHUMATh Me-
PBI 110 UX YCTPAHEHUIO.

IIK 3.2. AHanu3upoBaTh NIPUYMHBI OTKIOHEHHS OT PEXHMMa TEXHOJIOIMUYECKOrO IIpolecca U MpUHU-
MaTh MEpBI 110 UX YCTPAHEHHUIO.



I1K 3.3. PazpabarbiBaTh MepHI 10 MPEAYNPEKICHUIO HHIIICHTOB HA TEXHOJIOTMYECKOM OJIOKE.
IIK 4.1. Opraau3oBbIBaTh PadOTy KOJUICKTHBA M MOAIEPKUBATH TPO(HECCHOHATLHBIC OTHOIICHUS CO
CMEXHBIMU MOJPA3ACTCHUSIMHU.
I1K 4.2. OGecnieunBaTh BBHITOJIHEHNE TTPOU3BOJICTBEHHOTO 3a/IaHUS 110 00BEMY MMPOU3BOJICTBA U Kaue-
CTBY MPOJYKTA.

I1K 4.3. O6ecnieunBaTh COOJIOICHNUE TPABUIT OXPaHBI TPY/1a, TPOMBIIIUICHHON, TTOKapHON U KO-
JIOTUYECKOM OE30MacHOCTH.

B pesynbTare 0cBOeHHUs TUCHUTUIMHBI 00yUYarOmuUiics JOKEeH

yMeThb:

- JlaBaTh XapaKkTEPUCTUKY XUMHUUYECKUX IJIEMEHTOB B COOTBETCTBUU C UX IOJOKEHUEM B NIEPUOAU-
YeCKOU cucTeMe XMMuUecKux 3jiemeHToB JI.M.MeHneneeBa

- Ucnonp3oBath 1abOpaTopHyIO IOCYAY U 000pYyI0BaHUE

- Haxonute MonekynsapHyto Gpopmyiy BelecTBa

- [IpuMeHsATH HAa IPAaKTUKE MpaBUiIa 6€30MaCHON paboTHl B XUMHUECKOM Jaboparopun

- IlpuMeHATh OCHOBHBIEC 3aKOHBI XMMHH JJISl PEIIeHUs 3a/1a4 B 00JiacTu MpodeccuoHanbHON es-
TEIbHOCTHU

- IIpoBOAMTH Ka4EeCTBEHHBIE PEAKLIMA HA HEOPraHWYECKHE BEIIECTBA U HWOHBI, OTJEIbHBIE KIACCHI
HEOPraHUYECKUX COCIUHEHUN

- CocTaBnsATh ypaBHEHHUS peakluii, IPOBOJAUTH PAaCUEThl 10 XUMHUECKUM (GOopMysIaM U ypaBHEHUSIM
peakuuii

- CocTaBisTh 3JIEKTPOHHO-UOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB

B pe3ynbrare 0cBOEHUS TUCHUIUIMHBI O0YYaIOIINICS JOJIKEH 3HATD:
- 'mpponus cosnelt, 3€KTPOIN3 PACIIIIABOB U PaCTBOPOB (COJIEH, IIEI0YEH)
- lucconmanuio 3JeKTPOJINTOB B BOJHBIX PACTBOPAX, CUIIBHBIE U CIIA0bIE AIEKTPOIUTHI
- Knnaccuukannm XuMHUecKuX peakiuii ¥ YCIOBHsI UX MPOBEICHUS
- OOpaTuMble U HEOOPAaTUMbIE XUMHUECKUE PEaKIUH, XMMUYECKOE PaBHOBECUE, CMEILEHUE XUMHU-
YEeCKOI'0 paBHOBECHS TOJ] ICHCTBUEM pa3IHUHBIX (PAKTOPOB
- O0Imy10 XapakTepUCTUKY XUMHUYECKUX JIEMEHTOB B CBSI3U C UX MOJIOXKEHUEM B MEPHOAMUYECKON
CUCTEME
- OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU U PEAKIIMM HOHHOTO 0OMeHa
- OCHOBHBIE TOHATHS U 3aKOHBI XUMUU
- OCHOBBI ANEKTPOXUMHH
- [lepuoanueckuii 3aK0oH U nepuoandeckyro cucremy JI.M.MenneneeBa, 3aKOHOMEPHOCTH U3MEHE-
HUS XMMHYECKHUX CBOWCTB JIEMEHTOB M UX COCIUHEHHM I10 MIEPUOIaM U TPyIIIaM
- TenmoBo#t 3pPeKT XMMUYECKUX peaKLUi, TEPMOXUMHUECKUE YPaBHEHUS
- Tunsl 1 cBOMCTBa XUMUYECKUX CBA3EH (KOBaJICHTHAs, HIOHHAs, METAJNINYECKas, BOJOPOHAS)
- ®OopMBI CYHIECTBOBAHMUS XMMHMUYECKUX DJIEMEHTOB, COBPEMEHHBIE INPEICTABICHUS O CTPOCHUU
aToMa
- XapakTepHble XUMUYECKHAE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB

1.2. PekoMeHyeMoOe KOJMYECTBO YACOB HA OCBOEHHE NMPOTrPAMMbI 1M CUUIIJIMHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku odyuatomerocs 108 gacos,
B TOM YHCIIE:
00s13aTeNbHON ayIMTOPHOM y4eOHOM Harpy3ku oOydarorierocst 72 yaca;
CaMOCTOSITENILHOM pa0boThI 00yJarorerocst 36 4yacos.



2. CTPYKTYPA U COAEPKAHHUE YYEBHOM JUCIATLIIMHBI

2.1. OO0bem y4eOHOI TUCHMILIMHBI U BUABI y4eOHO padoThI

Buj yuyeOHoil padoThI

Oobvem uacoe

MakcnmasbHasi yueOHAs1 HArpy3Ka (Bcero)

108

O0s13aTeJbHasi ayIMTOPHasi ydeOHasi Harpy3Ka (Bcero)

72

B TOM 4YHCJIC:

JICKIIMOHHBICHBIC 3aHATUA

MPAKTUYCCKUC 3aHATHUSA

KOHTPOJIbHBIC pa60TLI

CamocrosTebHas paboTa o0y4yaromerocsi (Bcero)
BrImomHeHNE pacueToB U yIpaKHCHUN

OdopmIiieHre oTueTa 1Mo JadopaTopHO padoTe
IToxroroBka gokiana rmo TeMe

Pemenne 3anau

CocraBiieHrE MPE3EHTAIINH TI0 TEME.

CocraBieHue IeKTPOHHBIX GOpMYT U rpadIecKux CXeM aTOMOB.

Hmozosaa ammecmayusn 8 ghopme oughgpepenyuanvnozo 3auema




2.2. TemaTn4ecKkuii IVIaH U cofep:xkanue ydeOHou mucuuminnbi: EH.02 O0mas u Heoprannyeckass XUuMHs

HaunmeHoBaHue ConepixaHue y4eOHOro MaTepHaJia, IpaKkTHYecKHe padoThbl, CAMOCTOsITeJIbHasI padoTa 00y4yarolIuxcs O0bem YposeHb
pa3fiesioB U TeM 4acoB YCBOCHHS
1 2 3 4
Pazpen 1. Teopernyeckne 0CHOBLI XMMHH 18 _
Tema 1.1. Copep:xanue y4eOHOr0 MaTepraJa 1 2
Brenenne 1 ‘ Xumus Kak pa3fes €eCTeCTBO3HAHMUS.
JlaGopaTopHble padoThl 2
TexHmka 6€301MacHOCTH B XMMHUYECKO# TabopaTopnn. XuUMHUdecKas nocy/a.
CamocTosTebHasi padoTa o0yyaommuxes 2

Joxman «XwuMus Kak pas3zen ectecTBo3HaHuM». OpopmiieHIe oT4eTa 0 JIabopaTopHOi paboTe.

Tema 1.2. Copep:xanue y4eOHOr0 MaTepraJia 2
Knacenpukannsa Heop- | 1 | Kinaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB.

TAHUYIECKMX BEIECTB | ) | XanakTepHble XUMHUCCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHHYECCKUX BEIIECTB. THIBI XUMHUYCCKUX PEAKIUi M UX
KJ1accu(uKaIusi.

3 | Ienernyeckas CBA3b MEX/Y KJIACCAMH HEOPTAHMIECKHX BEIICCTB.

IIpakTHyeckne padoThI 2
XuMHUeCKHe CBONCTBA HEOPTaHMIECKHUX BEIIECTB
CamocrosTeabHast padoTa 00y4aOImuxcs 1
VipakHeHHs 10 XUMHYECKHM CBOWCTBaM HeopraHuueckux Bemiects. OdopmiieHre oTyera 1o 1abopatopHoii pabore.

Tema 1.3. Copep:xanue y4eO0HOr0 MaTepraJa 2
Komnuexcnsie coenn- | 1 | CrpoeHne 1 HOMEHKJIATYpa KOMIUIEKCHBIX COEAMHEHUI.

HEeHUs 2 | Knaccudukanys KoMIuIeKCHbIX coetnHeHnid. KoHcTanTa HeCTOMKOCTH KOMITJIEKCHBIX COSIMHEHHH.
IIpakTHyeckue padoThl 2
Howmenknartypa u xiiaccuukanusi KOMIDIEKCHBIX COSIMHEHUH
JlaGopaTopHble padoThl 2
KommekcHble coequHeHNS
CamocTosTebHasi padoTa 00yyaoImmuxces 1
YupaXHeHUs TI0 COCTaBICHUIO (opMysT M1 HOMEHKIIAType KOMIUIEKCHBIX coenuaeHuii. Odopmienne otdeTa mo gabopaTop-
HOM pabore.

Tema 1.4. Copep:xaHue y4eOHOI0 MaTepuaJa 2
OcHoOBHbBIC NOHS- 1 | OcHOBHBIC IOHATHSA XUMUH: BEIECTBO, MOJIEKYJIA, aTOM, HOH, MOIb. OTHOCHTENbHAsI aTOMHAsI M MOJIEKYJISIpHAsT MacChl.
THS U 3AKOHBI XH- [TpocTsle 1 CIOXKHBIE BENIECTBA. AJUIOTPOTIHSL.

MHHA 2 | OcHOBHBIC 3aKOHBI XFMMHHU: COXPAHEHUS MAacChl W YHEPTUH, MOCTOSIHCTBA COCTaBa. 1'a30BBIE 3aKOHBI ABOTagpo, 00BEM-
HbIX OTHOLIEHUH, YpaBHeHue Knaneiipona-MeHzeneesa.
3 | OKBHBaJICHT 3JIEMEHTA U BelecTBa. MosipHas Macca 3KBHBAJICHTA BELIECTBA. 3aKOH 3KBHBAJICHTOB.

IIpakTuyeckue padoThl 2
1 | PacueTnl o OCHOBHBIM 3aKOHAM XHUMUH.

2 Pacuer MOJIﬂpHOﬁ MacCChl 3KBHMBAJICHTA BCIICCTBA. 3aKOH PKBHBAJICHTOB.
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JlaGopaTopHble padoThI

Or[pez(eneHI/Ie MOJIS[pHOfI MacCChbl OKBUBAJICHTA MCTaJlia.

CamocTosTebHasi padoTa o0yyaomuxces 2
PacgeTsl o 0cHOBHBIM 3akoHaM xumun. OdopmiieHne oTdeTa 1mo JabopaTopHOit pabore.
Pazpnes. 2 CrpoeHue aToMa U IepHOHYECKAsS CHCTEMa XMMHUYECKHX 3JIeMEeHTOB 22
Tema 2.1. Copep:xaHue yueOHOI0 MaTepuaJa 3
CrpoeHue aTomMa 1 | CoBpeMeHHBIE TIPEACTABICHHUS O CTpOoeHNH aToMa. KBaHTOBBIE yncia. ATOMHAs OpOUTAIb. 1
2 | CtpoeHue MHOTOJIEKTPOHHBIX aTOMOB: ITPUHIIMIIBI M TIPaBHJIa Pa3MEIICHUS 3JIEKTPOHOB B aTOME.
IIpakTHueckne padoThI 2
OnekTpoHHbIE (GOPMYIIBI U IINEKTPOHHO-TPA(YUUECKHE CXEeMbl MHOT03JICKTPOHHBIX aTOMOB.
CamocTosTebHasi padoTa 00yyaoImuxces 2
CocTaBJeHHe 3JIEKTPOHHBIX (OPMYI U Trpa)MIECKUX CXEM aTOMOB.
Tema 2.2. Copep:xaHue y4eOHOI0 MaTepuaJa 2
Ilepnoanyeckas cu- 1 | Ileprmognueckas cucrema >nementos J[.M.Menneneea. CoBpemMeHHast GOPMyITHPOBKA TEPHUOIMUECKOTO 3aKOHA. Xapak-
crema /JI.A. Menaenee- TEPUCTHKA JIEMEHTOB B COOTBETCTBUH C MX MOJI0KEHUEM B IEPHOANIESCKON CHCTEME.
Ba 2 | Ilepnoan4HOCTh N3MEHEHH XUMHIECKUX CBOIMCTB 3JIEMEHTOB [0 IIEPHOJIAM U TPYTIIaM.
IIpakTHyeckue padoThl 2
XapaKTepHUCTHKA 3JIEMEHTOB U M3MEHEHUS UX XUMHYECKHUX CBOHCTB.
CamocTosiTebHasi padoTa 00yyaomuxces 2
CocrapiieHHE MIPE3EHTAINH 110 TEME.
Paspgen. 3 XuMH4YecKkas CBA3b 16
Tema 3.1. Copep:xaHue yueOHOI0 MaTepuaJa 6
Xumuyeckas CB3b 1 | IIpupona xumrrgeckoit cBsi3u. KoBaneHTHAs CBSA3b U €€ CBOWCTBA.
2 | VlonHas cBsI3b U €€ CBOWCTBA.
3 | Merajummdeckast 1 BOZOPOJHAS CBA3b.
IIpakTHyeckue padoThl 2
TuIbl ¥ CBONCTBA XMMHUYECKOH CBA3H
KoHTpoabHbIe padoThI 2
Knaccel Heopranndeckux Beniects. KomiuiekcHble coennHeHusl. 3akoHbl XuMuH. CTpoeHne atoma. XUMHUUECKas CBSI3b.
CamocTosTebHasi padoTa 00yyaoImmuxces 4
Cocrasnenue nmpe3eHTanuy 1o Teme. [1oaroroBka K KOHTPOIBHOH paboTe.
Paznes. 4 JHepreTHKa U KHHETHKA XHMHYECKHX NPOLeCCOB 6
Tema 4.1. Copep:xaHue yueOHOI0 MaTepuaJa 4
OHepreruka xumude- | 1 | XuMmuueckas trepMonuHaMuKka. OCHOBHBIC OHSTHS.
CKHX NPOLeccoB 2 | TennoBo#i a3¢exT xuMuUecKkoil peakuy. TepMOXHUMUUECKHE YPaBHEHUSI.
3 | 3akou I'ecca u citieACTBUS U3 HETO.
4 | Durponus u OHeprus ['m66ca. HanpasieHne npoTekaHusi XUMHYSCKUX PEaKITHii.
IIpakTuyeckue padoThI 4




1 TepMoxuMHUYECKHE PACUETHL.

2 Onpeznenenue HanpaBIeHUs IPOTEKaHUS PEaKLU.

CamocrosTeabHasi padoTa 00y4aOImuxcs
Tepmoxumudeckue pacdersl. OnpeaeneHne HallpaBIeHUs IPOTEKaHUs peaKiuil.

Tema 4.2.
XuMu4yeckasi KHHETH-
Ka ¥ XUMHYeCcKoe

Coaep:xanue yueOHOro MaTepuaja

1 Kunernueckas Knaccn(bnxaum{ pCaKHHﬁ. O6paTI/IMLIC nu HeO6paTI/IMLIe XUMHUYCCKUC PCAKIINU.

2 | CkopocTb XMMUYECKOI peakuuu U METObI €€ PeryaIMpoBaHus. 3aKOH ACHCTBYIOLIUX MacC.

paBHOBECHE 3 | Xumnueckoe paBHoBecue. KOHCTaHTa XUMHYECKOTO PaBHOBECHSI.
4 CMelieHne XUMHYCCKOTO paBHOBECHUS O JeCTBUEM pa3indHbIX (akTopoB. [Ipunaimn JlelllaTense.
CamocTosTebHasi padoTa 00yyaomuxces
Pemenue 3ana4 Ha 3akoH JelcTByromux Macc U npuHuun Jlelllatense.
Paznen. 5 PacrBopsl
Tema S5.1. Copep:xaHue yueOHOI0 MaTepuaJa

CBoiicTBa pacTBOpOB.

1 | Kimaccuduxanums u cBoiicTBa pacTBOpoB. PacTBOprMOCTS.

2 | KonneHTpamus pacTBOPOB U CIIOCOOBI €€ BBIPaKECHUSI.

3 Konnuratusheie cBolicTBa pa36aBJ’ICHHLIX PaCTBOPOB HEIJICKTPOJIUTOB. 3aMep3aHI/Ie 1 KUIICHUEC paCTBOPOB.

IIpakTHyeckne padoThI

1 CriocoObI BEIpaKECHHUS COCTaBa PACTBOPOB.

2 CaolicTBa pacTBOPOB.

JlaGopaTopHble padoThI

PactBopbl.

CamocrosTeabHast padoTa 00y4aoImuxcs
Pemmenne 3amay mo crocodam BEIpaXEHHs COCTaBa PacTBOPOB U CBOWCTBaM pacTBOpoB. OdopmMiieHHe OTdYeTa 110 J1abopaTop-
HOI1 pabore.

Tema 5.2.
Teopus aekTpon-
THYECKO# JHCCOIHA-

UM

Coaep:xanue yueOHOro MaTepuaja

1 CuibHbIE U cIa0bIe QJICKTPOJIUTHI. KoncranTa u crenenn Jucconuamnuu.

2 | MonHoe mpousBeaeHue Boabl. BonopoAHbIH 1 THAPOKCUIIBHBIN MOKa3aTenb. MHIUKAaTOPHI.

3 | VoHHbIe peakuy, CMEIICHNE HOHHOTO PABHOBECHSL.

IIpakTHyeckne padoTsl

Pacger pH n pOH. Monnsle peaxiym

CamocTosTebHasi padoTa 00yyaoImuxces
Pacyer BoOpOIHOTO M THIPOKCHIIBHOTO MoKa3arelisi. COCTaBIeHNEe HOHHBIX PEaKIIIH.

Tema 5.3.
PaBHoBecus B pac-
TBOPAX 31eKTPOJIUTOB

Copep:xaHue yueOHOI0 MaTepuaJa

1 | I'mpponus coneil. KoHcTaHTa U cTeneHb rHApOIn3a.

2 | llponsBenenune pactBopuMoctu. bydepHsie pacTBOPHL.

JlaGopaTopHble padoThl

I'mpponus coneit.




CamocrosTeabHast padoTa 00y4aoImuxcs
VYupakHeHUs 110 HAITUCAHUIO YPAaBHEHHH THUIPOJIM3A COJIeH, onpeneneHuIo TiIa ruaponusa. Odopmienue ordera 1o yabopa-
TOpHOH paboTe.

Pa3znen 6 OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIE peaknun (OBP) 10
Tema 6.1. Copep:xaHue yueOHOI0 MaTepuaJa 4
OxwuciaurenbHo- 1 | OKuCIUTEIBLHO-BOCCTAHOBUTENBHAS CITOCOOHOCTH BemecTs. Tumsl OBP.
BOCCTAHOBHTEJIbHbIE
2 | Meronx 3nmeKTpOHHOTO OanaHca.
peaxkuun (OBP)
3 | Merton 31eKTpOHHO-HOHHBIX YpaBHEHUIL.
IIpakTHyeckne padoThI 1
Mertons! ypasauanusi OBP. Pacuyer 9/IC OBP.
JlaGopaTopHble padoThI 1
OKHCIHMTEbHO-BOCCTAHOBHTEIILHBIE PEAKIINN
CamocrosTeabHast padoTa 00y4aoImuxcs 2
YupaxxHeHus M0 COCTaBIIcHHUIO U ypaBHUBaHHIO peakuuii OBP. Pacuer 3/1C OBP. Odopmienue otyera mo nadopaTopHOi
paborte.
Paznen 7 OCHOBBI 3J1eKTPOXHMHH 14
Tema 7.1. Copep:xanue y4eO0HOr0 MaTepraJa 2
JIeKTPOXUMHYECKHUe 1 | Buasl 27eKTpOXUMHYECKUX CUCTEM. ONEKTPOAHBIN moTeHIuan. YpasHenue HepHera.
nponeccel 2 | TamsBarmueckue 3meMeHTHL. DJIC TaTbBAaHUYECCKOTO 3IEMEHTA.
JlabopaTopHbie padoThl 2
Omnpenenerne 3/IC rarpBaHIYECKOTO AIEMEHTA
CamocTosTebHasi padoTa 00yyaomuxces 2
Pacuersl o ypaBuenuto HepHera. CocraBieHne cxeM ralbBaHMYeCKuX siieMeHTOB. OdopmMieHue oT4era mo j1abopaTopHon
paborte.
Tema 7.2. Copep:xanue y4eO0HOr0 MaTepraJa 1
DJIeKTPOoJIN3 1 | Onexrponus. 3akonsl Dapanes.
2 | KaronHble 1 aHOJHBIE IPOLIECCHI IPH AJIEKTPOJIM3€E BOJHBIX PACTBOPOB M PACIIABOB.
IIpakTHyeckne padoThl 1
DJeKTpoJIN3 BOJHBIX PACTBOPOB U paciuiaBoB. 3akoHbl Papayes.
CamocrosTeabHast padoTa 00y4aoImuxcs 2
YnpaskHeHUsI 10 HAITMCAHHUIO yPaBHEHHUH 2JIEKTPOJIM3a BOIHBIX paCTBOPOB M pacIIaBoB. 3agaun 1o 3akoHaMm Papajes.
Tema 7.3. Copep:xanue y4eOHOro MaTepuaJa 1
Kopposusi meTasion 1 | Kopposus metamios u ee Buabl. CocoObl 3alIMTEl METAJLIOB OT KOPPO3HH.
IIpakTHyeckne padoThI 2
Koppo3sust meTamios
CamocrosTeabHasi padoTa 00y4aroImuxcs 2
YnpaskHeHUsI 10 HAITMCAHHUIO YPaBHEHUH KOPPO3HUH METAJIJIOB.
Pasnen 8 MeTaJuIbI U HEMETAJLIbI 8
Tema 8.1. Copep:xanue y4eOHOr0 MaTepraJa 2
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MeTaibl 1 HeMeTAaJ-
JIbI

1 MeTtanisl ¥ HeMeTallIBL B Hepnonnqecxoﬁ CHUCTEMC. BHy’I‘peHHS[i[ 1 BTOpUYHAAd NEPUOJANIHOCTD.

2 Du3nyecKkue 1 XUMUYECKHE CBOWCTBA IPOCTHIX BEILECTB.

JlaGopaTopHble padoThI 2
Xumuueckue cBoiicTBa MPOCTHIX BELIECTB.

KoHnTpoabHbIe padoThI 2
OHepreTuka ¥ KMHETHKAa XUMHUYECKUX INpoueccoB. PacTBopsl. OKUCINTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OCHOBBI BIEK-
TpoXUMUH. MeTasisl U HEMETaJUIbL.

CamocTosiTebHasi padoTa 00yyaomuxces 2
VIpaxHEeHUs] 10 HAalIMCAaHUIO XapaKTEPHbIX YPABHEHUN peakUUi ¢ METaJUIaMM U HemeTaulaMu. [1oAroTroBka K KOHTPOIbHON

pabore.

JAuddepeHnuanbHblii 3a4eT 2
Bcero 108

Jl1s XapakTepUCTUKH YPOBHS OCBOCHHSI YU€OHOTO MaTepraia UCTIONb3YyIOTCS CIEAYIOINEe 0003HAYCHUS:
1. — 0O3HAaKOMHUTENBHBIN (y3HaBaHUE paHEE U3YUYCHHBIX OOBEKTOB, CBOMCTB).
2. — penpoayKTHBHBIN (BBIMOJHEHUE ACSITEILHOCTU MO 00pasily, MHCTPYKIIMH UITH TI0J] PYKOBOJCTBOM).
3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJIHEHHE JACIATEIBHOCTH, PEIICHUE MPOOIEMHBIX 3a]1a4)
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3. YCJOBUSA PEAJIMZALINU ITPOT'PAMMBI IUCHUITJIMHBI
3.1. TpeGoBanusi K MUHUMAJbLHOMY MATEPHAIbHO-TEXHHYECKOMY 00eceYeHUI0
Peanuzanus nmporpaMMsel TpeOyeT HaM4YMs yueOHOro Kabunera « XMMUYECKHe JUCUUIUIMHBDY U J1a-
6oparopun «Opranudeckasi XuMuUs»

OobopynoBanue jjadoparopuu U padounx MecT JIadoOpaToOpPUu:
1. PaGouee mecTo mpernoaBaTens;
2. Paboumne mecTta o0OyJaronuxcs;
3. KomrekcHas xuMudeckas 1adopaTopus;

IIpudopsr:
- IOCY/la MEpHas ¥ OOLIEer0 Ha3HAYeHUs
- mprOOpHI 00IIIET0 HA3HAUCHUS JUISI TPOBEACHUS JIAOOPATOPHBIX paboT 1Mo oO1Iel u HeopraHuye-
CKOM XUMUU
- 1abopatopHasi MeOeIb Ui OpraHu3aiy Ja00paTOpUX 1O IPOBEIECHUIO TaOOPaTOPHBIX PadoT Mo
o01elt 1 HeOpraHWYECKON XUMHUH
- PEaKTUBBI JUISI TPOBEACHUS JTa00OPATOPHBIX paboT
5. 1IK;
6. KoMnploTepHBIE CTOJIBI, CTYIIbS

3.2. HudopmaunonHoe obecnedeHue 00yueHust
Ilepeyenb pekomMeHayeMbIX Y4eOHbIX U31aHuil, UHTEepHET-pecypcoB, 10MOJHUTEIbHOM JIUTe-
paTypsl
OcHOBHBIC HCTOYHUKH:
1. O6mas u HeopraHuyeckas XuMus : yueOHMK ansi By3oB/ O.T. Oranecsn, B. A. [lomnkos,
JI. 1. llepbakora, A. K. bpens ; mon pegakuueit D. T. Oranecsina. — Mocksa : M3narenscTBo
FOpaiir, 2023. — 447 c.

JlonoJHUTE/IbHbIE HCTOYHUKU:

1. OO6mas u HeopraHudeckas Xumus. JlabopaTopHbI TPAKTUKYM : yueOHOE 1mocoOue It BYy30B /
N. b. Anukuna [u ap.]. — Mocksa : U3gatensctBo FOpaiit, 2022. — 477 c.

2. Pocun, . B. O6mas u Heopranuveckass xumusi. COBpeMEHHBIH Kypc : ydeOHOe mocooue st
6akanaBpoB / U. B. Pocun, JI. JI. Tomuna. — Mocksa : U3narensctBo FOpaiit, 2020. — 1338 c.

3. Cracp, H. ®. O6mas u Heoprannueckas xumusi. CripaBoYHUK : yaeOHOE 1TocoOue ISl CPETHETO
npodeccuonansHoro obpazoBanus/ H. @. Crack. — 4-¢ m3a. — MockBa : M31aTenscTBO
HOpaiiT, 2023. — 92 c.

4. Tynukun, E. . Xumusa. B 2 4. Yacte 1. O0mas u HeopraHuyeckass XUMUS : yIEOHUK ISt
cpennero npodeccuoHanbHoro obpazoBanus / E. W. TynukuH. — 2-€ wu3a., UCHOp. W JOM. —
Mocksa : M3natenscTBo FOpaiit, 2023. — 385 c.

HNHTepHeT — pecypcebl, 3J1eKTPOHHBIE YUeOHbIe TOCOOMA H YIeOHNKH:
www.hemi.nsu.ru  3JIEKTPOHHBIA YIEOHUK
http://xumuk.ru/ sHUMKIOME NS
DnekTpoHHbIe YpokH U TeCThl DVD «llIkonbHbBI XUMUYECKHI IKCTIEPUMEHT
1C:Penerutop «Xumus» DnexkTpoHHas 6nbianoreka «IIpocBerienne»

bl el N
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA INCIMIIJINHBI
KoHTposib 1 OlleHKa pe3ysbTaToB OCBOEHUS AUCLUILIMHBI OCYIIECTBISAETCS MIPENoJaBaTesieM B Ipo-
1ecce MPOBEJCHNUS IPAKTUUECKUX 3aHATUN U J1a0OPaTOPHBIX PabOT, TECTUPOBAHUS, a TAaK YK€ BBINOJ-

HEHUs 00yJaIOIMMHUCS UHANBUAYAIBHBIX 3a/IaHUH, TIPOCKTOB, NCCIICIOBAHUH.

Pe3yabTaThl 00yyenusi (0CBOeHHbIE YMEHHS, YCBO-
eHHble 3HAHNS)

DopMbI U MeTOIbI KOHTPOJISI H OLIEHKH Pe3yJIbTaTOB
o0ydeHust

YMmern:
- JlaBaTh XapaKTCPUCTHKY XMMHYCCKHX JJICMCHTOB B
COOTBETCTBHHU C HX IIOJIOKCHHEM B IMEPHOAMICCKON
cuctemMe xumuieckux anementoB .M. Menneneesa
- Hcnonp3oBath 1a00paToOpHY MOCYAY U 000PYHO-
BaHUC
- HaxoanTe MonekymsipHyIo (OopMyITy BemiecTBa
- [IpuMeHsATh Ha TPaKTHKE MpaBuiIa Oe30TacHON pa-
0OTBI B XUMHUYECKOH JTabopaTopuun
- IIpuMeHsTh OCHOBHBIC 3aKOHBI XHUMHUH ISl PEIICHHS
3a/1a4 B 00JIaCTH PO ECCHOHATIBHON JeSTeIbHOCTH
- IIpoBoauTh KaueCTBEHHBIC PEAKIIMN HA HEOpraHM4e-
CKHE BEIICCTBA M MOHBI, OTJCIbHBIC KJIACCHI HEOpra-
HUYCCKUX COCTUHCHUN
- CocTaByisaTh YpaBHCHUS peaKluil, IPOBOJIUTH pacue-
Thl TI0O XUMHYCCKUM (OpMyJIaM U ypPaBHECHHUSAM peak-
Ui
- CocTaBisTh JJIEKTPOHHO-HOHHBIA OallaHC OKHCIIH-
TEJIbHO-BOCCTAHOBHUTEIBHBIX TIPOLIECCOB
3HaTh:
- 'uaponus conei, 3MEeKTPOIU3 paciyiaBOB U PacTBO-
poB (couteid, menoveit)
- JIucconmanuio >JIeKTPOUTOB B BOIHBIX PacTBOPAX,
CWIIbHBIC U CI1a0bIC JICKTPOIUTHI
- Knaccudukanum XMMHUYECKHX PEaKIUil W YCIOBHS
UX TPOBEACHUS
- OOpaTuMbIc W HEOOpATHMBIC XHMHUYCCKHE PEaKIUH,
XMMHUYECKOC PABHOBECHE, CMEIICHHE XHUMHYECKOTO
PaBHOBECHSI MOJT ICUCTBUEM PA3IUYHBIX (PAKTOPOB
- O0uIyro XapakTepUCTHKY XUMHUYECKUX HIIEMEHTOB B
CBSI3U C X TTOJIOKEHHEM B TIEPHOJMYECKON CHCTEME
- OKHCINTENTFHO-BOCCTAHOBUTEIBHBIC PEAKIUU U pe-
AKIMA MOHHOTO 0OMeHa
- OCHOBHBIC IOHATHS ¥ 3aKOHBI XUMHH
- OCHOBBI JIEKTPOXUMHUU
- Tlepuoarueckuii 3aKOH M MEPHOAUICCKYIO CUCTEMY
J.N.Menneneea, 3aKOHOMEPHOCTH HW3MEHEHUS XU-
MHYECKHAX CBOWCTB 3JICMCHTOB U HX COCIUHCHUU IO
MIEPUOJIaM | TPYIIIaM
- TernoBo# 3G heKT XUMHIECKUX PeaKkui, TepMOXH-
MHYECKHE YpaBHEHUS
- Tumbl 1 cBOWCTBA XMMHYECKUX CBSI3el (KOBAJICHT-
Hasi, HOHHAs, METAUTHYECKast, BOJOPOIHAS)
- @OopMBI CYIIECTBOBAHUS XHMHUYECKHX DIIEMECHTOB,
COBpPEMEHHBIC TIPEICTABICHUS O CTPOCHUHU aTOMa
- XapakTepHble XUMUYECKHE CBOMCTBAa HeEopraHu4e-
CKHUX BEIIECTB Pa3IMYHBIX KIACCOB

OlLieHKa YCTHBIX OTBETOB, PE3YJILTATOB MPAKTUYECKHUX Pa-
oot

O1eHKa pe3yJIbTaToB J1a00paTOPHBIX paboT

O1ieHKa pe3yJIbTaTOB TECTOBBIX, CAMOCTOSITEIbHBIX, [IPAK-
THYECKHUX paboT
OrieHKa pe3yabTaToB Jab0paTOPHBIX paboT

O1eHKa pe3yJIbTaTOB KOHTPOJIBHBIX, IPAKTUYECKHUX, J1a00-
PaTOPHBIX, TBOPUECKUX PAOOT

OreHKa pe3ybTaToB J1a00PaTOPHBIX PadOT

OreHKa pe3yIbTaToOB MPAaKTHYECKUX, KOHTPOJIBHBIX, CAMO-
CTOSITEJIBHBIX PadOT

OI1eHKa pe3yIIbTaTOB MPAKTHYCCKUX, CAMOCTOSTEIIBHBIX,
KOHTPOJILHBIX PadoT

OrieHKa pe3yabTaToB MPAKTHIECKUX padboT

Ol1leHKa YCTHBIX OTBETOB, PE3YJIbTATOB PAKTHUECKHUX, Ca-
MOCTOSITENBbHBIX, IPOBEPOYHBIX PaOOT

Ol11eHKa YCTHBIX OTBETOB, PE3YJIbTATOB PAKTUYECKHUX, Ca-
MOCTOSITEIbHBIX, IPOBEPOYHBIX PaOOT

OICHKa YCTHBIX OTBETOB, PE3yJIbTATOB MPAKTUYCCKUX, Ca-
MOCTOSITEIBHBIX, TIPOBEPOYHBIX PadOT

OHGHKa YCTHBIX OTBETOB, PC3YJIbTATOB IPAKTUYCCKUX, Ca-
MOCTOATCIIbHBIX, TPOBEPOIHBIX pa60T

OreHKa YCTHBIX OTBETOB, PE3yJIbTaTOB MPAKTHIECKHX, Ca-
MOCTOSITEIbHBIX, IPOBEPOYHBIX PabOT
OreHKa YCTHBIX OTBETOB

OreHKa YCTHBIX OTBETOB, PE3yIbTaTOB MPAKTHIECKHX, Ca-
MOCTOSITEIBHBIX, IPOBEPOYHBIX PadOT
OLieHKa YCTHBIX OTBETOB, PE3yJIbTATOB MPAKTUYECKUX, Ca-
MOCTOSITEIBHBIX, IPOBEPOYHBIX Pa0bOT

OLieHKa YCTHBIX OTBETOB, PE3YJIbTATOB MPAKTHYECKUX, Ca-
MOCTOSITEIBHBIX, IPOBEPOYHBIX Pa0bOT

OreHKa YCTHBIX OTBETOB, PE3yJIbTaTOB MPAKTUIECKHX, Ca-
MOCTOSITEIBHBIX, IPOBEPOYHBIX PadOT

OreHKa YCTHBIX OTBETOB, PE3yIbTaTOB MPAKTHIECKHX, Ca-
MOCTOSITEIbHBIX, IPOBEPOYHBIX PadOT

OreHKa YCTHBIX OTBETOB, PE3yJIbTaTOB MPAKTUIECKHX, Ca-
MOCTOSITEIBHBIX, IPOBEPOYHBIX PadOT

OrueHka pe3yabTaToB SK3aMeHa
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