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1. ACIIOPT ITPOT'PAMMBbI YYEBHOM JUCIIUILINHBI
XUMUA
1.1. O6snacTh NpUMeEHEHHs MPOrPAMMBI

[Iporpamma paspaborana B cooTBeTcTBUM ¢ Pexkomennmammsmu ®DenepanbHOTO
rOCy/JapCTBEHHOIO  aBTOHOMHOIO  yupexacHus  «®PenepaibHbIi  HUHCTUTYT  pa3BUTUSA
obpazoBanus» (PI'AY «DUPO») [Iporokon Ne 3 ot 21 utons 2015 r. PeructpannoHasiii HOMEp
peuensuu 373 ot 23 uronsg 2015 r. ®I'AY «OUPOy.

[Iporpamma pazpabotana JuIst peaTu3anny MporpaMM MOArOTOBKY CIIEUAIMCTOB CPEIHETO 3BeHA

cpeaHero npogeccuoHaIbHOr0 00pa30BaHMS:

09.02.07 MadopmannoHHBIE CUCTEMBI U TIPOTPAMMHUPOBAHHE

1.2. Mecto y4eOHOIl JUCHMIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHaTbHOM
o0pa3oBaTe/ibHOIi  NMPOrpaMMbI: Hannass ~ yueOHasi  AWCIMIUIMHA  OTHOCUTCA K
o011e00pa3oBaTeIbHON MPOrpaMMe.

1.3. ey 1 3axa4M y4eOHOI AMCUMIIMHBI — TPeOOBAHUS K Pe3y/JIbTATaM OCBOEHHS Y4eOHOM
AUCHMUILINHBI:

OcBoenne coaepkaHusi y4eOHOM IUCHUIUIMHBI «XHUMHS», 00ecrneurnBaeT JOCTHUKEHHE
CTYJEHTAMH CJIEAYIOIINX PE3YJIbTaTOB:

* INYHOCTHBIX:

—— YyBCTBO F'OPJIOCTH U YBAKEHUS K HCTOPUU U TOCTHKEHUSAM OTEUECTBEHHON XMMHUECKOI
HayKH; XUMHUYECKH I'pPaMOTHOE MOBEJCHHE B NMPOPECCHOHANIBHON NIEATEIHHOCTH U B OBITY MpHU
oOpallleHuu ¢ XUMUYECKIMH BeIlleCTBaMU, MaTeprallaMy U MPOIIECCaMU;

—— T'OTOBHOCTbH K MPOJIOJKEHHIO 00pa30BaHUs U MOBBIIICHNS KBATU(PHUKAIUN B U30paHHOMN
npodeccuoHanbHOM AESITENFHOCTH M 00BbEKTUBHOE OCO3HAHHUE POJIM XMMHUECKUX KOMITETEHIINH B
3TOM;

—— YMEHHUE UCIOJb30BaTh JOCTH)KEHUS COBPEMEHHON XMMUYECKOW HAayKU U XMUMHUYECKUX
TEXHOJIOTUH [yl TOBBIIIEHUS COOCTBEHHOTO WHTEJUIEKTYaJbHOI'O Pa3BUTUS B BBIOPAHHOM
poeCCHOHATIBHOM AEATEIbHOCTH;

* MeTanpeIMeTHBIX:

—— MHCIONb30BAaHUE pA3JIUYHBIX BHIOB II03HABATEIBHOM JEATEIBHOCTH M OCHOBHBIX
MHTEJUIEKTYyalIbHBIX ONepauuii (IOCTAaHOBKM 3a7aud, (OPMYJIHMPOBAHUS THMIIOTE3, aHalIu3a U
CHHTE3a, CpaBHEHUs, OOOOIIEHUs, CUCTEMAaTH3alllM, BBISBICHUAIPUYMHHO-CIEICTBEHHbBIX
CBsi3eH, IMOMCKa aHaJoroB, (hOPMYJIMPOBAHMs BBIBOJOB) Ul PELICHMs MOCTABICHHOH 3aaaud,
IIPUMEHEHHE OCHOBHBIX METOJOB I103HaHUs (HAOMIOACHUS, HAYYHOIO OHKCIEPUMEHTA) [Uis
U3YyYEHUS Pa3IMYHbIX CTOPOH XMMHYECKUX OOBEKTOB M IPOLIECCOB, C KOTOPHIMH BO3HHMKAET
HE00XOIMMOCTh CTAJIKUBAThCs B IPOdeCcCHOHAIBHOM chepe;

—— HCIIOJIb30BAHUE PA3IMYHBIX MCTOYHUKOB JUI MOJIyYEHHUs] XMMHUYECKOH HH(OpMaIuH,
YMEHHE OLCHUTb €€ JOCTOBEPHOCTb JJI  JOCTH)KEHUS XOpPOUIMX pe3yslbTaToB B
npodeccuoHabHOU chepe;

* IpeAMETHBIX:

—— ¢(hOpMUPOBAHHOCTH MPEACTABIECHUI O MECTe XMMHUHU B COBPEMEHHOI HayYHOH KapTUHE
MUPa; TOHUMaHUE POJIM XUMUHU B (POPMUPOBAHUU KPYro3opa U (GYHKLIHOHAIBHON IPaMOTHOCTH
YeJI0OBEKa IS PELIEHUS IPAKTUYECKUX 3a1a4;

—— BJIAJICHUE OCHOBOIOJArarolUMH XUMHUYECKUMU IMOHATHIMH, TEOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHNE XUMUYECKON TEPMUHOJIOTMEN U CUMBOJIMKOM;

—— BJIaJICHUE OCHOBHBIMH METOJAMU HAy4dHOrO IIO3HAHUs, MCIOJIb3YEMBIMU B XHMHH:
HaOJI0IeHUEeM, ONMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBICHATH
pe3yabTaThl MPOBEIECHHBIX OMBITOB M JIENaTh BBIBOJIbI; TOTOBHOCTh U CHOCOOHOCTH NMPUMEHATh
METO/Ibl I03HAHUS IPU PELLICHUY NPAKTUYECKUX 3a/1a4;

—— c(hOpMUPOBAHHOCTh YMEHHMSI 1aBaTh KOJMUYECTBEHHBIE OLIEHKH U MMPOU3BOIUTH PACUEThl
M0 XMMHUYECKUM (hopMyJiaM U ypaBHEHUSIM;

—— BIJIaJICHUE TPaBWIAMU TEXHUKU OE€30MaCHOCTH MpPHU HCIOJIB30BAaHUM XUMHYECKUX
BEIIECTB,



—  copMHpPOBaHHOCTh COOCTBEHHOH TO3HMIMKM 1O OTHOUICHUIO K XHMHYECKOU
nH(OpMAIIUY, TTOTY4aeMON U3 Pa3HBIX UCTOYHHUKOB.
B pe3ynbraTe 0cBOCHUS AUCHMUIUIMHBI O0YYAIOMIUICS JOIKEH YMETh:

J Ha3bIBATh: W3yYCHHBIC BEIIECTBA 110 TPHUBHATBHON MM MEXIYHAPOIHOM
HOMEHKJIATypE;
o onpefeJasATb: BAJICHTHOCTb U CTENEHb OKUCIEHHMS XUMHYECKHUX 3JIEMEHTOB, THII

XUMUYECKON CBSI3M B COCJAMHEHHSX, 3apsi]l HMOHA, XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHMYECKHMX W  OPraHUYEeCKUX  COCAMHEHUHN, OKUCIUTEIb U  BOCCTAaHOBUTEID,
MIPUHAJUICKHOCTD BEIIECTB K Pa3HbIM KJIaCCaM HEOPTAaHMYECKUX M OPTaHMYECKUX COCAMHEHUMH;

° XapaKTepu30BaTh: DSJIEMEHTHl MaJblX TMEPUOAOB IO UX TOJOXKEHUIO B
[lepuomnueckori cucreme JI.M. MengeneeBa; oOnMe XUMHUYECKHE CBOWCTBA METAJUIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX W OPraHWYECKUX COCAMHEHHM; CTpOEHUE U
XUMUYECKHUE CBOMCTBA M3YYCHHBIX HEOPTAHMYECKUX M OPTaHMYECKUX COEIMHEHUH,

° 00bSICHAITH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS, TIPUPOILY
XUMUYECKOH CBSI3U (MOHHOW KOBAJIEHTHOM, METaUTMYECKON U BOJOPOIHON),

° BBINOJIHATh XHUMHMYECKHI HJKCIEPUMEHT: TI0 PAClO3HABAHUIO BaXHEHUIIUX
HEOPraHUYECKUX U OPTaHUYECKUX COCIMHECHMIA,

° NPOBOAUTh:  CAMOCTOSITEIbHBIA ~ TOMCK  XUMHUYECKOW  uHpopmanuu ¢
WCTIOIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISPHBIX W3JaHHM, KOMIBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB MHTEpHETA); MCIOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JUIsi 00pabOTKU U
nepeaadrd XuMUYeCKor HH(OpMAIUK 1 €€ TIPEICTABIICHUS B pa3IMUHbIX (hopmax;

° CBSI3BIBATh: M3YYCHHBIN MaTEpHaJl CO CBOEH MpOo(dheCcCHOHATBHOM IeATeTbHOCTHIO;,

° peumaThb: pacueTHbIE 33/1a4l TI0 XUMHUYECKUM (POpMYJIaM B YPaBHEHUSIM;

HCNOJIb30BATH NPHOOPETEHHbIE 3HAHUS M YMEHHSI B MPAKTHYECKOMH 1eATeJIbHOCTH U
NOBCEIHEBHOM KM3HU:

° TUTsl OOBSICHEHUST XUMHUYECKUX SIBJICHHUH, MPOUCXOISIINX B TPUPOC, OBITY U Ha
MIPOM3BO/ICTBE;

° OTpeIeTICHUS] BO3MOKHOCTH TPOTEKAHUS XUMHYECKHUX TIPEBPAIICHHUIA B Pa3IMUHBIX
YCIOBUSX M OLICHKH MX MTOCJICICTBHI;

° 9KOJIOTHYECKU TPAMOTHOTO MOBEJICHHUS B OKPY KAIOIIEH cpelie;

° OIICHKU BJIUSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPY’KAIOIICH cpeibl Ha OpPraHu3M
YEJIOBEKA U APYTHE )KUBBIC OPraHU3MBbI,

° 0e30macHOTO  OOpaleHuss C TOPIOYMMH ¢ TOKCHYHBIMH BEIIECTBAMHU H

J1a00paTOPHBIM 000PYIOBAHUEM;
® KPUTHYECKOH OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW WH(POPMAIINH, TOCTYAFOIIEH
13 Pa3HBIX UCTOYHUKOB
B pesysnbrare 0CBOCHUS AUCIMILTUHBI O0YYAIONIHIACS JOJDKEH 3HATD:

o BaKHel e XHMHYeCKHe MOHMATHSI: BEUICCTBO, XMMUYCCKHN 3JICMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAsI M MOJICKYJIIPHAs. MAacChl, HOH, aJLIOTPOIHS, XUMHUYECKas
CBSI3b, AJIEKTPOOTPHUIIATEIIBHOCTh, BaJCHTHOCTh, CTCIICHb OKHCICHHS, MOJIb, MOJISIPHAs Macca,
MOJISIDHBIF  00bEM Tra3000pa3HbIX BEIIECTB, PACTBOPBI, AJIEKTPOIUT W  HEIICKTPOJIHT,
ANIEKTPOJINTUYECKAS]  JIUCCOIMAIINS, OKHCIHMTEIb W  BOCCTAHOBHTENb, OKHUCICHHUE W
BOCCTAQHOBJICHHE, CKOPOCTh XHMHYCCKOW pEaKIMH, XUMHUYECKOE PaBHOBECHE, YTJICPOIHBIH
ckenet, (GPyHKIMOHANbHAS TPYIIIa, U30MEPHs, TOMOJIOTHUS;

° OCHOBHbIC 32aKOHbI XUMMHU: COXPAaHEHUS MACChI BELIECTB, ITOCTOSIHCTBA COCTaBa
BeuiecTs, [lepuonnueckuii 3akon .M. Menneneesa;
° OCHOBHbIC TEOPMH XMMHHM: XUMUYECKOM  CBA3U, DJIEKTPOJIUTUYECKOU

aucconranuu, CTpOCHUSA OPraHUvYCCKUX U HCOPIraHUYCCKUX COGHHHGHHﬁ;

Ba)KHellMe BellecTBa M MaTepuaJjbl: BaKHEHINIME METaJIbl U CILIaBbI; CC€pHas, COJIsIHad,
a30THasA U YKCYCHasl KHCJIOTBI; 6HaFOpOIlHBIe Tra3bl, BOOOPOA, KUCJIOPOd, I'aJIOTCHBI, HICJIOYHBIC
MCETaJlJIbl, OCHOBHBIC, KUCJIOTHBIC 1 aM(I)OTepHBIC OKCHJBI U TUAPOKCHU DI, ICIIOYH, er'ICKPICJ'ILIfI n
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yrapHblil ra3sl, aMMHAK, BOAA, IPUPOIHBIN ra3, METaH, 3TaH, 3TUIICH, allETUJIEH, XJIOPU HATPHUS,
KapOOHAaT  KaJbLUs, METAHOJN W STaHOJ, XUPbI, MOHOCaxapuisl (TIIOKO3a), IUCaXapuibl
(caxaposa), monucaxapusl (KpaxMan U MeJUTI0JI03a), aHUIINH, aMUHOKHCIIOTHI, OCJIKH, KayqdyKH,
TTACTMACCHI.

1.4. PexoMeH1yeMoOe KOJTHYECTBO YaCOB HA OCBOEHHE MPOrPaMMbI U CHUILINHBI:
MaKCHMAaJIbHOW y4eOHOM Harpy3Ku 00yJaromerocst 78 4acoB, B TOM YHUCIIE:
00s13aTeIbHON ayIUTOPHOHN Y4eOHOM HArpy3KH 00yJaromerocs 78 4acos.



2. CTPYKTYPA ¥ COAEP KAHUE YUYEFHOU JUCITATLIAHBI
2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bun yue6HO# paboThI Ob6vem uacos

MaxkcumanbHas yueOHasi Harpy3ka (Bcero) 78
OO6s3arenbHast ayuTopHas yueOHast Harpy3ka (BCero) 78
B TOM YHCJIE:

71a00PaTOPHBIE PAOOTHI 13

IIPAKTUYECKUE 3aHATUA 14

KOHTPOJIbHBIE pabOTHI 3
Wrorosas atrectanms B hopme ougghepenyuposantozo 3avema




2.2. TemaTnuyeckuii IUVIaH U co/iep:KaHue y4eOHOU TUCHUILVINHBI  XMMHA

HanmenoBanme | Ne Conep:xanue y4eOHOro MaTepuajia U NpakTHYeCKUe 3aHATHSL, CAMOCTOATE/IbHAS Koa-Bo YpoBenn
pa3iesioB M TeM | ypo pabora 4acoB OCBOEHUS
Ka TCO
Pa3nen 1. Oprannyeckasi XMMHs 60
Tema 1.1.
OcHoBHbIE 19
MOJIOKEHUS 1 ’
XUMHUYECKOTO 5 Brenenue. Opranuueckast Xumusi. 5 Texuwmit ¢
CTPOCHUSA Coenunenue yraepoja. Teopus xumuyeckoro crpoenust A.M. bytineposa IpeseETANIM
OpraHH4eCKHX "
COCTMHEHHI
A.M. bytaepoBa
Tema 1.2. 3 | IIpenenbHbBIE YIIIEBOIOPOIBI. MeTaH, ero CTpoeHre U GU3NICCKHE CBOWCTBA, 1,2
[IpenenvHbie 4 | TOMOJIOTHYECKUH PSJL. 2 Jlexkuu ¢
YTJIEBOJIOPOIBI XUMHUYECKHE CBOMCTBA aTKaHOB. MI30Mepus 1 HOMEHKIIATypa MPE3CHTALUSIM
(Anxansr) u
5 | lluknoankansl, UX CTpoeHUE, o0I1Ias (opmyJsia, TOMOJIOTHYECKUH Psijl, H30MEPHsI, 2 1,2
6 | HOMEHKJIaTypa, HaXOXKJIEHUE B MPUPO/IE. Jlexuuu c
Mpe3eHTAIIM
u
7 CBolicTBa HUKJIOAJTKAHOB. 3aBUCUMOCTb CBOMCTB OT CTpOeHUs NUKIOB. [lomydyeHue u 1
MIPUMEHEHHE [IUKIIOATKAHOB.
[Ipaktuueckoe 3ansatue Ne 1. CocraBieHrue CTPYKTYPHBIX (hOpMYIT H30MEPOB U Ha3BaHUH 2,3
10 cUcTeMaTu4eckoi HoMeHkiIatype. OnpeeneHrue MoJeKyIIpHbIX (HopMyIT HNucTpykunoH
8 1 HBIE KapTOUKH,
COOpHUK 3a7a4
Y YIIpaKHEHUI
9 Anxensl. O6mas popmyna. Dtuses. ['omonorunueckuii paa. Ouznueckue 1 XUMUYECKUE 1,2
Tema 1.3. 10 | cBoiicTBa. [lomyuenue u npumenenue. Mizomepusi 1 HOMEHKJIATypa aJIKEHOB. 3 Jlexuuu ¢
Henpenenbupie | 11 | Ankunsl. Obmas dopmyna. Aneruner. M3oMepus 1 HOMEHKIATypa. XUMUYECKHE U MPE3EHTALUSIM
YTJIEBOJOPOBI. ¢dusnueckue cpoiicta. [lonydyeHue u npuMeHeHUe u




AJKeHBI. 12 Ankanuensl. O0mas ¢popmyna. M3omepus u HOMEHKIATypa. XUMAYECKHE U (PU3UIECKUE 1,2
AJKUHBI 13 CBOICTBA. Jlekuuu ¢
CriocoOblI morydeHne ¥ IPUMEHEHUE alTKaJueHOB. MIPE3CHTAIMSIM
u
14 [TpakTaeckoe 3ausatue Ne 2. HomenknaTtypa mo ¢gopmyiiaM aJIKeHOB U COCTABIICHHE 1,2
dhopmyi, ucxons u3 ux hopmyir. PenieHne pacueTHBIX 33134 NucTpykumon
[Ipaktuyeckoe 3anstue Ne 3. Homenknarypa mo ¢popMmyiiaM alKMHOB M COCTaBJICHUE HBIC KAPTOYKH,
15 | dopmymn, ucxoxas u3 ux ¢popmyd. Pemenne pacueTHbIX 3a1a4y COOpHMUK 3a7a4
U yIpaXHCHUN
3aj1auu
16 | KonrponbHas padora. [IpenenbHbie U HeMpeaeabHbIe YTIIEBOI0POIBI 3
Tectbl
17 | OmHOATOMHBIC U MHOTOATOMHBIE CITUPTHI: CTPYKTYpPa, N30MEpHS 1 HOMEHKIIATYPa, 1,2
18 | ¢pu3mveckne M XUMHYECKHE CBOMCTBA Jlexuws ¢
Mpe3eHTalnen
Tema 1.4 19 | JlaboparopHuas padota Ne 1. XumMudeckue cBOMCTBa TiuIleprHa. KauecTBeHHAs peaKIius 1,2,3
’ 20 | Ha MHOTOATOMHBIE CITUPTHI OTIBIT
Cnuptel 53
:
[Ipaktrueckoe 3anstue Ne 4. Homenkinatypa mo ¢gopMysiam U coctaBiieHne Gopmyi, NucTpykmon
oq | HCXOMA M3 MX Ha3BaHUM. PerieHne pacueTHBIX 3a/1a4, UCIIONIb3YsI 3HAHUS O XUMUYECKUX HbI€ KapTOUKH,
CBOICTBaxX CIHMPTOB cOOpHHUK 3a7a4
Y YIIPaXHECHUI
Tema 1.5. 22 | Anbnerunsl.l'omonoruueckuii psa. Mzomepust 1 HOMeHKIIAaTypa. XUMHUECKUE U 1,2
AJpneruael (bu3uYecKue CBONCTBA Jlexuu ¢
T 23 | KapOoHoBbI€ KUCHOTHI: 001as (hopMyIia, CTpyKTypa, TOMOJIOTHUYECKUI psiJl, CBONCTBA, Mpe3eHTAIIM
ema 1.6. 24 | n3omepus U HOMEHKIIATypa u
KapGonoBsie > >
JlabopatopHas padora Ne 2. CBOCTBa YKCYCHOM KHCIIOTHI 1,23
KHCJIOTBI 25 -
T 17, 5K 26 | XKupsl, ux cTpykTypa u cBorictBa. Knaccudukarus 1,2
eMa 1. /. JAHpH 27 HpaKTqueCKoe 3anstue Ne 5. PenieHre pacueTHBIX 3a/1a4, UCTIONb3YS 3HAHUS O Jlextuu ¢
XHMM.CBOWCTBAX KUPOB
28 | Ilonsitue 06 yrieBojax, UX Ki1acCH(pUKaIysL. IPE3CHTaLHAM
Tema 1.8. 29 OO1mas xapakTeprcTUKa MOHO-, JM- U TIOJUCaXapyI0B: MPEICTaBUTENHN, CTPYKTYpa, pus. "
YrneBoabl Y XHMM. CBOMCTBA
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30 | JJabopatopnas pabora Ne 3. CoiicTBa kpaxmaiia 1.2,3
31 | JIaGoparopuas paGora Ne 4. BzaumoeiicTBHeE IIIIOKO3bI ¢ rTHAPoKcHIoM Meau (1T) 2 OnbITbl
2,3
[IpakTueckoe 3anstue Ne 6. Pemenue pacueTHbIX 3aa4, FTeHETUYECKAs CBSA3b MEXKIY 1 3anauu
3p | K1accamy OpraHHYeCKHuX COEMHEHHI NucTpykumon
HbIE KapTOUKH,
COOpHUK 3a7a4
Y YIPAKHEHUN
Tema 1.9. 33 | AMuHBIL: KIaccupuKaIys, CTpyKTypa, CBOMCTBA, HOMEHKIarypa. [lomydyenue 1.2
AMMHBL 34 JIeKIuH ¢
AMUHOKHUCIOTBHL. 3 [Pe3CHTALMSM
benku N
35 [Tonstue 06 amuHOKHUCIOTaX. PU3NYECKHE U XUMUYECKHE CBOMCTBA. 3HaUeHne. benku 1
36 | Ilpaktuueckoe 3ansaTre Ne 7. Pernienne pacueTHBIX 3a1a4, TCHETHIECKAS CBSI3b MEXKTY 2,3
KJIACCaMH OPTaHMYECKUX COECIUHEHUN NHCcTpyKIIMOH
1 HbIE KapTOUKH,
COOpHUK 3a7a4
Y YIIPaXHECHUI
Tewma 1.10. 37 | IloBTOpeHue u 0000IIeHNE 3HAHUH TI0O OPraHUYECKOH XUMUHU 2
O06001mmenune 38 5 perieHue
Marepuania 1no 3azay,
HEOPraHU4eCKO HOMEHKJIaTypa
Wu 39 | KontponbHas paboTa 3a Kypc OpraHUu4eCKON XUMHH 2
OpraHU4ecKon Pemenue
XUMUHU 1 TECTOBBIX
3aJaHuH 110
BApUAHTaM
Paznea 2. O0uiasi 1 Heopranuvdeckass XuMus 56 1,2
Tewma 2.1. 40 | OcHOBHBIC IOHSTHS: BAJIGHTHOCTh, XUMUYECKasi opMyJia, MOJIb, MOJISIpHAsI Macca.
OcHOBHbIE CocraB, Ha3BaHUS U XapaKTEPHbIE XUMUYECKHUE CBOMCTBA OKCHIOB, OCHOBAHUH, KUCIIOT U 2 1,2
XAMUYECKUE a1 COJIEH. Jleknuu ¢
MIOHSATHUSA MPE3EeHTALUSIM
u
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[IpakTudeckoe 3aHsTre. PacdeTsl Mo XUMU4YecKuM GopMyJiaM U YpaBHEHHSIM.

2,3
NHucTpykumon
HbIE KapTOUKH,

42
43 COOpHUK 33724
U yIPA)KHEHUN
Paborta ¢
3aJa4aMu
Tema 2.2. 44 | Ilepuoguueckuii 3akoH u [leproauueckas cuctema XuMudeckux neMenTon J[. 1.
[Tepuoanueckwnit MenneneeBa. CTpoeHne atomMma 1,2
3aKO0H U XapakTepucTUKa XUMHYECKOTO DJIEMEHTAa Ha OCHOBAHUH €r0 TOJIOKEHUS B Jlexuu ¢
[Tepuoanueckas [Tepuonnueckoii cucreme .M. Menneneera MpEe3eHTaAlUIM
cucTeEMa 5
J.N.
MeneneeBa B
45
CBETE
MpeICTaBICHUIN
0 CTPOCHUU
atroma
Tema 2.3. 46 | Buasl XUMHUYECKHUX CBS3EN 19
Xumudaeckas '
Jlexumu ¢
CBSI3b. 47 | Crpoenue BemecTBa. CTereHb OKUCICHUS
MPE3CHTALUSIM
Crpoenue "
BEIIECTBA
48 | Teopus ANEKTPOIUTHUYCCKON ArCconManuu. Jluccommanus KICIOT, Meaouei, coyien 1,2
49 OmnpeneneHue KUCIIOT, COJISH U IIEJI0YEH B CBETE TEOPUH DIEKTPOJIUTHUECKON Jlexuuu c
IUCCOLIUAIAN MPE3CHTALUSIM
50 | Peakuuu noHHOro oOMeHa u
51 | HeoGparumbie u 0OpaTuMble pEeakIuu
Tema 2.4. 2,3
DNEeKTPOIUTHYE . . . NHcTpykumon
[Ipaktuueckoe 3anstue Ne 2. CocraBiieHUE ypaBHEHUHN peakuii B MOJEKYJISIPHON U
CKast 52 HOHHOI opMax HbIE KapTOYKH,
aucconuanus P cOOpHHUK 3a7a4

U YIPAKHEHUU
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1,2,3

53 | Jlaboparopuoe 3anstue Ne 1. Peakiuu noHHOro oOMeHa Ot
54 | KontponpHas padota. OCHOBHBIE XUMUYECKUE TIOHATHS. Teopus SIEKTPOIUTHIECKON 5
JTUCCOIIMAITTU
55 OcCHOBHBIE TTOHATHS U CYITHOCTh OKHUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM. 1,2
[IpaBuna cocTaBlIeHUS] yPABHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI METOI0OM Jlekuuu ¢
Tena 2.5, 5g | 2/CKTPOHHOIO Oananca MIPe3CHTAISIM
OKHCIUTENTEHO— 1
BOCCTAHOBHTENE [TpakTaeckoe 3austue Ne 3. CocraBnenne OBP meTonoM aekTpoHHOT0 OaiaHca. 2,3
Onpenenenre OKUCIUTENEH U BOCCTAHOBUTEEH NHcTpykumon
HBIE PEAKIUU S7
58 HBIC KQpPTOYKH,
COOpHUK 3a7a4
Y YIPAKHEHUN
59 | OOmue cBeIeHNS 0 META/LIAX: TIOJIOKEHUE METAJUIOB B TICPUOIMUECKON CHCTEME,
60 | ctpoenme aroma, pu3ndeckre CBOHCTBA (0OCOOCHHOCTH METATMYCCKOHN CBS3H) 1.2
61 | Meramisl B coBpeMeHHOM TexHuKe. CIUIaBbl M MX PUMEHEHUE Jlexumu ¢
62 | XuMu4ecKue CBOMCTBA METAJUIOB U X COEIUHEHUIA. MPE3CHTALNSIM
63 | Metamibl IepBOi U BTOPOM TPYIIIBL. u
Tewma 2.6. 64 | Metamibl TpeTheH U YETBEPTON TPYIIIBI
Xumust [Ipaktuueckoe 3anstue Ne 4. CocraBieHue ypaBHeHUN XxuMuieckux peakiuii (OBP). 2
METaJJIOB 65 Pemenue pacueTHbIX 3a1a4 HNucTpykunoH
66 HbIE KapTOUKH,
CcOOpHUK 3a7a4
Y YIIPaXHECHUI
67 | JlJabopaTopHas pabora Ne 2. CBolCTBa OKCHIOB ¥ TUIPOKCHIOB METAJJIOB HATPHS, 1,23
68 | »xenesa u Mmenu. KauectBennsle peaknuu Ha HoHbI Fe+2; Fe+3; Cut2 OIIBIT
Tema 2.7. 69 | Obuue cBeieHHs 0 HEMETaJlIaX: MOJ0KEHUE HEMETAIIOB B MIEPUOIUYECKOM CUCTEME.
Xumus Crtpoenue aToMOB, (pU3NYECKIE CBONCTBA. 1,2
nemeraimuueck | 70 | Kparkas xapakTepucTHKa CBOMCTB OCHOBHBIX COSAMHEHUN HEMETAIIOB. Pss Jlexuuu ¢
UX 3JIEMEHTOB AIEKTPOOTPHUIATEIBHOCTH Mpe3eHTAIISIM
71 | OO6mas xapakTepuCTHKa 3JIEMEHTOB U uX coeaunenuit IV — VII rpynn riaBHbIX 51

MOArPYII.
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Tema 1.8.
O06o00menue
3HAHUH I10
oo u
HEOPTraHUYeCKO
1 XUMUH

72
73

IIpaxTrueckoe 3ansatue Ne 5. ['eHeTHuecKas CBA3b MEXAy KJIaCCaMHU HEOPTaHUYECKUX
coequHeHni. CocTaBiIeHUE YPaBHEHNN PEAKIMH K LIETIOUKE CXEM IPEUI0KEHHBIX
NpeBpalleHui. Perenne pacyeTHeIX 3a1a4

2,3
NHucTpykumon
HbI€ KapTOUKH,
COOpHUK 3a7a4
Y YIPAKHEHHUN

74

JlabopartopHast pabora Ne 3. Perenne skcriepuMeHTaIbHBIX 33134 110 Teme "HemeTasr"

2,3
NHcTpykumon
HbI€ KapTOUKH,
COOpHUK 3a7a4
U yIPAKHEHUN

3anauu

75
76

[ToBTOpenue — 00o0IeHNE MpoiiieHHBIX TeM. [loaroToBka K 3aueTy.

1,2,3
Jleknus ¢
Mpe3eHTalnen

77
78

JuddepeHurpoBaHHbIN 3a4eT.

3
Pemenne
TECTOBBIX

3aJaHui

Jl1st XapaKTepUCTUKN YPOBHS OCBOSHHSI yUeOHOTO MaTepralia UCIIONIb3YIOTCS CICIYOIe 0003HAYCHUS:
1. — o3HaKOMUTENBHBIN (y3HaBaHUE PaHEE U3yUYCHHBIX OOBEKTOB, CBOHCTB);
2. — PeNpOAYKTUBHBIN (BBITIOJTHEHUE JICATSILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH TT0J PYKOBOJICTBOM )

3. — HpOIIYKTI/IBHBII\/'I (HJ'IaHI/IpOBaHI/IC N CaMOCTOATEIIbHOC BBIIIOJIHCHHUE ACATCIIBHOCTH, PCUHICHUEC HpO6J’ICMHBIX 3azlaq)
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3. YCJIOBUSA PEAJIM3AIIAN YYEFHOU JAUCHUILIAHBI
3.1. Tpe6oBaHMsA K MMHUMAJILHOMY MATEPHAJILHO-TEXHMYECKOMY 00ecredyeHn 10
Peanuzanus yueOHOW AUCIUIUIMHBI TPeOyeT HaMn4us yueOHOro KaOMHeTa XUMUH.
O6opynoBanue/ocHaIIeHHE y9eOHOT0 KaOuHeTa:
-Tabmumpr:
«ITepuognueckas cucrema xumuyeckux 3iemeHToB [[.M. MeHnneneeBay,
«PacTBOpUMOCTH COJIEH, KUCIIOT U OCHOBaHUM B BOJIE», «Ps/1 aKTUBHOCTH METAJIJIOBY;
«OKpacka HHIUKATOPOB B PA3JIMYHBIX CPEAAX),
«Xumudeckre GopMyITbl HEKOTOPBIX OCHOBAHHUI»,
«DopMyIIbl HEKOTOPBIX KUCIOT U KUCIOTHBIX OCTaTKOBY,
«Homenknarypa conein»,
- HatypanbHble 00bEKThI, MOJIENHN, TPHOOPHI M HAOOPHI IS TOCTAHOBKH JIEMOHCTPAIIHOHHOTO
YYEHUYECKOT0 SKCIIEPUMEHTA;
- [leyaTHble ¥ SKpPaHHO-3BYKOBBIE CPEJICTBA OOYUEHUS;
- PeakTussr;
- BcnomorarensHoe 000pyi0BaHuEe U MHCTPYKIIMH;
3.2. UndopmanuonHoe odecrieyenne 00yuyeHus
Ilepeyennb yueOHbIX u3nanui, UHTEpHET-pecypcoB, 10MOJHUTEILHOMN JTUTEPATyPHI

JInst cTyIeHTOB:

1. Taopuensu O.C. Xumus. 10 k. / O.C. I'abpuensu, U.I'. OctpoymoB. — M.: Akanemus,
2019

2. Tabpuensa O.C. Xumus my1st mpodeccHii v criennanrbHOCTEH TEXHHYECKOTO TPOQHIIS:
yueOHuk i CIIO / O.C. IN'abpuensn, U.I'. OctpoymoB. — M.: Akagemus, 2017

3. MaprtsiHoBa, T. B. Heopranuueckas xumus : yueonuk / T.B. Maptsinosa, 1.1.
Cynonwuikas, FO.C. AreeBa. — Mocksa : UTHOPA-M, 2018.

4. boromomnora, U. B. Heoprannyeckas xumus : yaeonoe nocodoue / U1.B. Boromorsnosa. -
Mocksa : UTHOPA-M, 2020.

5. Epoxun 0. M. Xumust: 3agaun u ynpakHeHHS: y4e0. TocoOue JIst CTY. YUPEKIASHUN
cpen. mpod. odpazoBanus. — M., 2014.

6. Epoxun KO.M. CO0pHHUK TECTOBBIX 3aIaHUM 110 XUMHH: y4e0. TOCOOUE IS CTYI.
yupexaeHul cpen. mpod. oopazoanus. — M., 2014,

7. Epoxun 0. M., KoBanesa U. b. Xumust 1151 mpodeccuii v crieraibHOCTEH
TEXHUYECKOTO MPOIIsL. DIEKTPOHHBIN y4eOHO-METOIMYECKUM KoMIuIekc. — M., 2014.

8. T'abpuemnsn O.C., JIsicoa I'.I'. Xumus. TecTsl, 3a1a4u ¥ ynpaxHeHus: y4ue0. mocodue
JUI CTYJIEHTOB MpodeCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3alnuii, OCBAUBAIOIINX
npodeccuu u cnenuansHoctu CI1O. — M., 2017

9. Epoxwun FO.M., Koanera N.b. Xumust 17151 mpodeccuii v crieriuaibHOCTEH
TEXHUYECKOTO ¥ €CTeCTBEHHO-HAYUYHOTO poduiel: yaeOHUK I CTYICHTOB
npodeccnoHanbHBIX 00pa30BaTEeNbHBIX OPraHU3AIMiA, OCBAUBAIOIINX MTPOHECCHH U
cnenmanpHoctu CITIO- M., 2017

Jng mpernoiapareneit:

1. Hosomuuckuii, HoBommunckas: Xumus. 10 (11) knacc. YueOHuk. YriayOieHHbIH ypOBEHb.
dIoC, Pycckoe CJIOBO 2018 T. KomnnuectBo CTpaHMUI] 440
IMoapo6uee: https://www.labirint.ru/books/249045/

2. Tabpuensn O.C. Xumus. 10 k. / O.C. TI'abpuensn, U.I. Octpoymos. — M.: Akazemus,
2019

3. Tabpuensn O.C. Xumus g npodeccuii U crnenuanbHOCTeH TEXHUYECKOro Mpoduis:
yuebnuk st CIIO / O.C. I'abpuensn, U.I'. OctpoymoB. — M.: Akagemus, 2017

14


https://www.labirint.ru/books/249045/

1. WurepHer-pecypcbl
JIMCTaHIIMOHHBIN KypC 110 AUCLIUILUIMHE
https://c1623.c.3072.ru/course/index.php?categoryid=143 D1eKTpOHHBIH KypC TUCIUTLTHHBI
DekTpoHHO-0MOIMoTeYHas cucTeMa https://znanium.com/
www. hemi. wallst. ru (OGpa3zoBaTenbHBIN CAUT I HIKOTLHUKOB «XHUMUS).
www. alhimikov. net (O6pa3oBaTesbHbIN CAUT IS IIKOJIBHUKOB).
www. chem. msu. su (DnekTpoHHas OMOTMOTEKA [0 XUMUH ).
www. enauki. ru (MHTEpHET-U3/1aHHe ISl yunTesel « ECTeCTBeHHbIC HAYKNY).
www. lseptember. ru (meroauueckas razera «llepBoe ceHTIOP»).
www. hvsh. ru (kypHan «XuMus B mIKOIE»).
www. hij. ru OkypHan « XuMus 1 KU3ZHBY).
www. chemistry-chemists. com (3JI€KTPOHHBIN KypHAT « XUMUKH U XUMHSD).

06 obpazoBanuu B Poccuiickoit ®enepanuu: genep. 3akon ot 29.12. 2012 Ne 273-D3 (B pen.
®denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-D3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne
148-®3, ¢ u3M., BHeceHHBIME DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®D3, B pen. ot
03.07.2016, c m3m. ot 19.12.2016.)
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4. KOHTPOJIb U OIEHKA PE3YJBTATOB OCBOEHUS YYEFHOHN

JUCLUILINHDBI

KoHTpoib M oOlleHKa pe3yabTaTOB OCBOCHUS YYEOHOW TUCITUTLTAHBI

OCYHICCTBJIACTCA

MpernojaBaTesieM B TPOIECCe MPOBEACHHS MPAKTHUECKUX 3aHATUNW M JIaOOpaTOPHBIX pabdoT,
TECTHPOBAHUS, & TAKXKE BBITIOJHCHHSI OO0YYAIONIMMUCS WHIAMBUIYAIBHBIX 33/IaHUH, MPOEKTOB,

HUCCJIEJOBAHUIA.

PesysabTaThl 00y4eHust
(ocBOeHHbBIE YMeHMS],
YCBOEHHbIE 3HAHMSA)

DopMBI U METOABI KOHTPOJISI
H OI[eHKH Pe3yJbTaTOB
o0yueHust

* JIMYHOCTHBIX:

—— YyBCTBO I'OPJIOCTH M YBaYKEHHsI K HICTOPUU U JOCTH)KCHHUSIM
OTEYECTBEHHOM XUMHUECKOH HAYKH; XMMHUECKH I'PaMOTHOE ITOBEJICHUE B
podheCcCHOHATIBHON JESTEIBHOCTH U B OBITY IIPU 00paieHuH ¢
XMMHUYECKHMH BEIIECTBAMH, MaTepHalaMy UITPOLIECCAMH;

—— TOTOBHOCTb K ITPOIOJDKEHHIO 00pa30BaHKs 1 MOBBIILICHUS
KBaJM(UKAIMU B N30paHHON MPOGheCcCHOHATBHON AESTETbHOCTH U
00BEKTUBHOE OCO3HAHHE POJIM XUMHUYECKUX KOMIIETEHIINH B 3TOM;

—— yMEHHE HCIIO0JIb30BaTh IOCTHKEHUS COBPEMEHHOW XUMHYECKOU
HAYKU ¥ XUMHYECKHUX TEXHOJIOTHH JIJIsl IOBBIIIEHHUS COOCTBEHHOTO
WHTEJUIEKTYalIbHOTO Pa3BUTHSB BBIOPAHHOH MPOQeCcCHOHATBHON
JeSTENIbHOCTH;

* MeTanpeIMeTHBIX:

—— UCIIOJIb30BAHME PA3JIMYHbIX BUJIOB MMO3HABaTEIbHOU
JACATCIBbHOCTH U OCHOBHBIXUHTCIIJICKTYaJIbHBIX onepaum‘/'l (HOCTaHOBKI/I
3a1aun, (POPMYIUPOBAHMUS TUITOTE3, aHATN3a U CHHTE3a, CPABHEHU S,
O606U.ICHI/IH, CUCTEMATU3AIINN, BBIABJICHUATIPUYINHHO-CJICACTBEHHBIX CB?[3CI>i,
MOMCKA aHAJIOr0B, (POPMYJIMPOBAHUSI BHIBOJIOB) /IS PEIICHHS TOCTABICHHON
3a1a4i, IpUMCHCHNE OCHOBHBIX METO/10B l'[O3HaHI/I${(Ha6J'[}0}IeHI/I$[, Hay4YHOT'O
SKCTIIEPUMEHTA) ISl U3YUCHUS PA3IIMUHBIX CTOPOH XMMHUYECKHX OOBEKTOB U
IIPOLIECCOB, C KOTOPBHIMU BO3HUKAET HEOOXOJUMOCTh CTAJIKUBATHCS B
npodeccroHanbHOI cdepe;

—— UCIIOJIb30BaHHUE PA3JIMYHBIX UCTOUYHHUKOB IS ITOJTyYCHUS
XUMHUYECKON HH(BOPMAIIMHU, yMEHHE OLICHUTh €€ JIOCTOBEPHOCTD ISt
JOCTHYKCHHUS XOPOIIHNX PE3yJIbTATOBB MPpodeccroHalbHOI chepe;

* IpeJMeTHBIX:

—— c(hOpPMUPOBAHHOCTD IIPEJICTABICHUH O MECTE XUMHHU B
COBPEMEHHOU HayYHOMKAPTUHE MHUPA; IOHHUMaHKE POJIM XUMUHU B
(bopMupoBaHUH KPyro3opa ¥ (QyHKIHMOHATHHOW I'PAMOTHOCTH YE€JIOBEKA JUIS
pelleHus TPAKTUUECKHX 3314,

—— BJIaJICHUE OCHOBOIIOJIATAIOIIMMH XUMUYECKIMH MTOHSTHSIMU,
TEOPHsIMH, 3aKOHAMHH 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHUE
XUMHUYECKOW TEPMUHOJIOTUEN NCUMBOJIMKON;

—— BJIaJIeHUe OCHOBHBIMH METOJIAMH HAYYHOTO TIO3HAHUS,
WCIIOJIb3YEMbIMH B XUMHH :HAOIIOICHHEM, OTTIMCAHHEM, U3MEPEHHEM,
AKCIIEPUMEHTOM;, YMEHHE 00padaThIBaTh,00bACHITE PE3YIbTATHI
MIPOBEJICHHBIX OIBITOB U JICNIATh BHIBOIbI; TOTOBHOCTH UCIIOCOOHOCTh
MIPUMEHSTH METO/IbI TIO3HAHUS TIPH PEIICHUHN MTPAKTUYSCKHUX 3a]1ay;

—— c(hOpPMHUPOBAHHOCTh YMEHUS aBATh KOJIMYECTBEHHBIC OLICHKU U
MIPOU3BOAUTHPACUETHI 10 XUMUYECKUM (HDOPMYJIaM U YPaBHEHUSIM;

—— BJIaJICHUE MIPaBHJIAMU TEXHUKH 0E30MaCHOCTHU MPH
HCIOJIb30BAHUH XUMHUYECKUXBEIICCTB;

—— c(popMUpPOBAaHHOCTH COOCTBEHHOM ITO3UITUH IO OTHOIICHHUIO K
XUMHUYECKON MHPOPMAIIMH, OTY4aeMON M3 Pa3HBIX HCTOYHHKOB.

Texymas ¢popMa KOHTPOJIA:

- YcTHBI onpoc;

- IIpoBepka JoMalHero 3aJaHus;
- TepMuHOIOrNYECKUI YCTHBINA
orpoc.

TemaTuueckas ¢popma
KOHTPOJISI:

-BhInonHeHHe TPaKTHIECKUX
paboT o Temam;

- BeimosHeHHE J1a00paTOPHBIX
paboT Mo TemMam
-Brimonnenue KOHTPOJIBHBIX
pabor;

-Brimonnenue JoMariHero
3a/1aHMS;

-BrinmonHeHne TeCTOBOIO 3aJaHus

IlepconanbHas (rpynmnosas)
dopma xoHTpOIA:

- BemmonHenne qoMairHeit paboThl
10 WHAMBUIYaTbHBIM 3aJJaHUSM
(coobrienus, pedepatsl,
MIPE3CHTAITIH )

HTorosas (odo01maromast)
¢hopma koHTpOIS:
JubddepeHnrpoBaHHbIi 3a4€T -
KOHTpPOJbHAs paboTasa Kypc
HEOPTaHUYEeCKON XUMUH.

PaspabGorunk: AjicyBakosa Jlynza MugaxarosHa, npenogasarens 'AIIOY PC(51) «MPTK»
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