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1. HACHOPT PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIUITJIMHbBI «XUMMUS»

1.1. O6sn1acTh NPpUMeHEHHUs] IPOTPaAMMBbI

[Tporpamma  yueGHOMU JUCLUTIINHBI SABIIAETCS 4acTbIO OCHOBHOU
npodeccruonanbHol 0Opa3zoBareabHOM nmporpaMmsl B cootBeTcTBUU ¢ DI'OC CITO
o npodeccun: «09.01.03 Mactep 1o o6padoTke 1rbpoBoil HHGHOPMALTUN.

1.2. MecTo y4eOHOIl UCHUILIMHBI «XHMMHSI» B CTPYKType OCHOBHOM
npodgeccHOHAJILHOH  00pa3oBaTe/ibHOM  mporpamMmbl.  0a3oBasg  y4yeOHas
JTUCIUILTMHA 00111€00pa30BaTEIbHOTO IIUKJIA.

1.3. Hean um 3amaum y4eOHOH AUCHMIUVIMHBI «XMMHS» — TpPeOOBaHUA K
pe3yibTaTaM OCBOCHHS Y4eOHOM TUCHHUIIMHBL:

B pe3yabrare oCcBOCHUSI Y4eOHON IMCUMINVIMHBI «XUMHD» 00yUyarouuiics
JOJI7KEH YMeETh:

* Ha3bIBATh: W3YYCHHBIC BEUIECTBA 10 TPUBHAIBHOM WM MEXKIyHApOJHOU
HOMEHKJIATYpE;

* OIPEACIATH: BAJIEHTHOCTb U CTEIIEHb OKHUCIICHUS XUMHUYECKUX JJIEMEHTOB,
TUIl XUMHYECKOW CBSI3M B COCIUHEHUSX, 3aps] MOHA, XapaKTep Cpeapl B BOJHBIX
pacTBOpax HEOPraHWYECKUX M OPraHMYECKUX COCAUHEHMM, OKHUCIUTEIb W
BOCCTAHOBUTENb, IIPUHAJICKHOCTD BEIIECTB K PAa3HBIM KJIACCaM HEOPraHUYECKUX
Y OPTaHUYECKUX COCTMHEHUN;

* XapaKTEepU30BaTh: JJIEMEHTHl MaJblX NEPUOJOB IO HUX IOJOKECHUIO B
[lepuonuueckoii cucreme J[.M. MenneneeBa; oO0IIMe XUMHUYECKHE CBOMCTBa
METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX
COCIMHEHNI; CTPOCHHE M XMMHMYECKHAE CBOWCTBA M3YYEHHBIX HEOPTaHMYECKUX U
OPraHUYECKUX COCANHEHUN;

* OOBSCHATH: 3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS,
NpUPOly XUMHUYECKON CBSI3M (MOHHOW KOBAJICHTHOW, METAUIMYECKOW U
BOJIOPOJHOM), 3aBUCUMOCTb CKOPOCTH XHMHMUECKOH pEaKIUH U MOJIOKEHUE
XMMHYECKOTO PaBHOBECHS OT PA3IMYHBIX (PaKTOPOB;

* BBINOJIHATh XUMUYECKUU HKCIIEPUMEHT: II0 PACIO3HABAHUIO BaXKHEHIIMX
HEOPTaHUYECKUX U OPTaHUYECKUX COCIUHEHUN;

* MPOBOJUTBH: CAMOCTOSITENIbHBIM MOMCK XUMHUYECKOW HWHGPOpMaluu C
WCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX — W3JaHUM,
KOMIIBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  HWHTepHeTa);  MCHOJIb30BATh
KOMITBIOTEPHBIE ~ TEXHOJOTMU 111  O0paOOTKM W MepeJayd  XUMUYECKOH
uH(pOpMaIUK U €€ MPEJCTABICHUS B Pa3IUYHbIX (hopmax;

* CBA3BIBaTh: M3YUYEHHBIH Marepual €O CBoed mpodecCrOHaIbHOM
JEATEBHOCTBIO;

* peuiaTh: pacUeTHBIC 3a/1a4M 10 XUMUYECKUM (HOpMYJiaM U YpaBHEHUSIM;

UCIIONIb30BaTh MPUOOPETEHHbIE 3HAHMA W YMEHUS B  IPAKTUYECKOU
JEATEIIBHOCTH U MIOBCEAHEBHON KU3HU:

* sl OOBSICHEHUSI XUMUYECKUX SIBJICHUM, MPOUCXOIALINX B MPUPOAE, ObITY U
Ha IIPOU3BOJICTBE;



* ONpEeNEeNeHUs] BO3MOYKHOCTH IPOTEKAaHUS XUMUYECKHX IMPEBpAIICHU B
PaA3IMYHBIX YCIOBUAX U OLIEHKU MX MOCJEICTBH;

* HKOJIOTHYECKH I'PaMOTHOTO MOBEICHUS B OKPYKAIOIIEH Cpelie;

* OIICHKM BJIMSHUS XHMHYECKOTO 3arps3HEHUs OKpYXKalollel cpeabl Ha
OpraHu3M YeJIOBEKa U IPYTUe KUBbIE OPraHU3MBbI;

e 0e3omacHOro oOpallleHHus C TOPIOYMMH M TOKCHUYHBIMHU BEIIECTBAMHU H
Ja00paTOPHBIM 000PYI0BaHUEM;

* MPUTOTOBJICHHUA PACTBOPOB 33JaHHON KOHIIGHTpalMu B OBITY U Ha
IIPOU3BOJICTBE;

* KPUTHYECKOM OLIEHKH JIOCTOBEPHOCTHM  XMMHUYECKON  HH(pOpMaIum,
MOCTYIAOIIEH U3 pa3HbIX UCTOYHUKOB.

B pe3yabTare 0cBOeHUsI Y4eOHOH IUCHUILIUHBI « XHMHS» 00yYarOIIMiics
J0JI7KEH 3HATh:

* BaXHEUIINE XMMUYECKHUE MOHATHUS: BEUIECTBO, XUMUUYECKUI AJIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIbHBIE aTOMHAasl M MOJIEKYJSIPHAsI MAacChl, MOH, aJUIOTPOINS,
U30TOIBI, XUMUYECKasd CBA3b, JIEKTPOOTPULATEIBHOCTb, BAJIEHTHOCTb, CTEIICHb
OKHCJIEHUS, MOJIb, MOJIIpHasi Macca, MOJSIPHBIM 00BbEM Ta3000pa3HbIX BEILECTB,
BEILECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHSI, PACTBOPBI, dJIEKTPOJIAT
U HEdJEKTPOJIUT,  DJIEKTPOJIMTHYECKAs]  JUCCOLMALMs,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHUCJICHHE M BOCCTAHOBJICHME, TEIUIOBOM 3((eKT peakuuu,
CKOPOCTh XMMHUYECKON pEaKluH, KaTajlu3, XUMUYECKOE PAaBHOBECUE, YTIEPOIHBIN
CKeJeT, PyHKIMOHAIbHAS IPYIINA, U30MEPHs, TOMOJIOTHUS;

* OCHOBHBIE 3aKOHbl XWMHHU: COXPAHEHHsS] MAacChl BEIIECTB, MOCTOSHCTBA
cocTaBa BellecTs, [lepnoanueckuii 3akon J[.1. Menneneena;

* OCHOBHBIE TEOPHUM XHMHH; XHUMHYECKOW CBS3H, DJIECKTPOJIUTHUYECKOU
JUCCOLIMAIINH, CTPOCHUS] OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN;

* BaXHEWIIME BEIIECTBA W MaTEpHANIbl: BaKHEUIUE METAUIbI M CIUIABBI;
CepHasi, COJIsIHAsl, a30THAsE U YKCYCHasl KHUCJIOTbI; OJaropojiHble Tas3bl, BOJOPOLL,
KHCJIOPO/I, TAJIOTEHBI, 11€JI0YHbIE METAJIbl; OCHOBHBIE, KUCIOTHbIE U aM(OTEpHbIE
OKCHUJIbI U TUAPOKCHUIBI, IIEIOYH, YIIIEKUCIBIA U yTapHbIA T'a3bl, CEPHUCTBIN ras,
aMMUaK, BOJla, IPUPOHBINA Ta3, METaH, dTaH, ITHIICH, alleTUJICH, XJIOPHJl HATPHS,
KapOOHAT W TUAPOKApOOHAT HATpHsi, KapOoHat W (Qocdar kampiusa, OeH301,
METaHOJ U ATaHOJ, CJIOXKHBbIE 3(PUPHI, KUPBI, MbLJIa, MOHOCAXapuabl (TIIOK03a),
aucaxapuibel  (caxaposa), mojucaxapuibl (Kpaxmaa | I1EUI0JI03a), aHWINH,
AMUHOKHUCIIOTHI, OEJIKM, MCKYCCTBEHHbIE M CHHTETHYECKHE BOJIOKHA, Kay4dyKH,
MJ1aCTMAcCCHl;

1.4. PekomMeHyeMo€e KOJUYECTBO YAaCOB HA OCBOEHHE TNPOrpamMMbl y4eOHOM

TUCHUATITHHBI « XUMUSD»

MaKCUMaJIbHOW y4eOHOM Harpy3ku odyuvatomierocsi 98 4yacoB, B TOM UHUCIIE:
00s13aTEIBPHON ayAUTOPHOM YUeOHON HArpy3Ku oOydaromnierocs (8 4acos;
caMoCTOSITeNbHOUN paboThl oOyuatomerocsi 20 4acos.



2. CTPYKTYPA U COAEPKAHUE
YYEBHOU JUCIUITJIMHbBI «XUMMUS»

2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bux yueOHoi1 padoThl Oobvem uacos

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 98
Oobs3aTe1bHAs ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) /8
B TOM YHCJIE:

JabopaTopHbie pabOThHI 12

MPAKTUYECKUE 3aHATHUS 12

KOHTPOJIbHBIE paOOTHI 4
CamocrosiTenbHasi padoTa 00y4aromerocst 20
B TOM YHCJIE:
BHEAYJIUTOPHAsl CAMOCTOsITeNIbHAs paboTa
VH/IMBHU1yaJIbHbIE TBOPUECKHE 3a/1aHUS

Ilpomescymounas ammecmayus 8 popme oughghepenyuposanno2o 3avema




2.2. TemaTu4yeckuii IVIaH U coepKaHue Y4eOHOH TMCUMILUIMHBI « XHMUSD)

HaumenoBanue Copep:xanue yueOHOro MaTepuana, 1aboparopHble padOThl U MPAKTUUYECKHUE 3aHATHS, O6beM yacoB YpoBeHb
pa3JesoB U TEM CaMOCTOsITeNIbHASL pPa00Ta 00YJAIOIIUXCS OCBOCHMUS
1 2 3 4
Pa3nen 1. OBIIIAS U HEOPITAHUYECKASA XUMUS 37
Tema 1.1. Coaeprxanue yueOHOIr0 MaTepuaJa 4
OcCHOBHBIC IOHATHUS U OcHoBHbIE mNOHATHS XxuMUU. BemectBo. Atom. Mounekyna. XUMHUYECKUA 3JIEMEHT. 1
3aKOHBI XUMUH Amnorponusi. Ilpocteie U cnokHble BemiecTBa. KadecTBEHHBIM W KOJIMYECTBEHHBIM COCTaB 2
4 BelIeCTB. XUMUYECKUE 3HAKU U (opMyiibl. OTHOCHUTEIbHBIE aTOMHASI M MOJIEKYJISIPHASE MACCHI.
KonunuecTBo BemecTsa.
OcHoOBHbIE 3aKOHBI XUMUH. 3aKOH COXPAHEHUS MACChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa 2
BEILIECTB MOJICKYJISIPHON CTPYKTYPHI. 3aKOH ABOTaJpO U CIEICTBUS UX HETO.
IlpakTHyeckne 3ansaTus Nel 2
Pemenuie 3a1a4 Ha HaXOXI€HUE OTHOCUTENILHOM MOJIEKYJISIPHON Macchl, OMpeieJIeHHE
MacCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEIIIECTBE, KOJMYECTBA BEIIECTBA U T.]I.
Camocmoamenvnan paboma 00y4arowuxcsa. 1
ITpopaboTka KOHCIIEKTA.
Tema 1.2. Coaep:xanue y4eOHOro MaTepHuaJia 4
IHepuoauveckuii [Mepuoanueckuii 3akon [I.1. MenneneeBa. Otkpsitue .M. MenneneeBbim 1
3aKOH H [Tepuoanueckoro 3akoHa. [lepuoanyeckas TabauIa XuMUYECKUX AJIEMEHTOB — rpaduueckoe 2
Ilepuoauyeckas 0TOOpakeHHEe MePUOJNIECKOro 3akoHa. CTpyKTypa NepUOANYECKON TaOIHIIbl: IEPUO/IbI
CHCTeMAa XUMHYEeCKHX | (Malible ¥ OOJbIINE), TPYIIIHI (TJIaBHAS U TOOOYHAs).
ajemenToB JI.H. Crpoenue atoMa u nepuoanyeckuit 3akoH J[.M. MenneneeBa. AToM — ClI0KHAsl YaCTHILIA. 2
MenpnesieeBa u SAnpo (mpOTOHBI M HEUTPOHBI) U ANEKTPOHHAsA 000s0uKa. M30T0ombl. CTpOEHUE SIMEKTPOHHBIX
CTpOeHHe aToMa 000J109€K aTOMOB JIEMEHTOB MaJIbIX MepUo0B. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX
4 000JI04€K aTOMOB 3JIEMEHTOB OOJBIINX MEPUOI0B (TIEPEeXOJHBIX dNieMeHTOB). [loHsATHE 00
opbuTansx. s-, p- 1 d-opouranu. DIeKTPOHHbIE KOHPUTYpALlUU aTOMOB XUMHUYECKUX
3JIEMEHTOB. 1
3HavYeHNE MEPUOTUICCKOTO 3aKOHA B MIEPUOANIECKON CHCTEMbI XUMUYECKUX JJIEMEHTOB
JI.1. MenneneeBa amsi pa3BUTHS HAYKHA U TOHUMaHUsI XMMUYECKON KapTHHBI MHpa.
IpakTuyeckue 3anaTus Ne2 2

Pemienne kaueCTBEHHBIX 3a7ad IO TEME: ((CTpOCHI/Ie aToMa»

Pacuer xonmuecTBa IIPOTOHOB, HGfITpOHOB, OJICKTPOHOB B aTOMax pa3jiMuYHbIX XUMHUYCCKUX
sneMeHTOB. CocTaBIIEHUE CXEM CTPOCHUSA U IJICKTPOHHBIX KOH(I)I/IpraL[I/Iﬁ aTOMOB XMMHYCCKHUX
OJICMCHTOB.




Camocmoamenvnas paboma odyuarouwuxca:
[MoxroroButk coobmieHue Ha TeMy «OTKpPBITHE TIEPUOTUIECKOTO 3aKOHAY

Tema 1.3.
CTtpoeHue BelecTBa
6

Conep:kaHue y4eOHOIro MaTepuaa

KoBanenTHas xumMuyeckas cBs3b. MexaHn3M 00pa3oBaHUsl KOBAJIEHTHOM CBsI3U (0OMEHHBII
U JIOHOPHO-aKLIENTOPHbIH ). DIEeKTpoOoTpULaTeNbHOCTh. KOoBaleHTHBIE MOJISIPHAs U HENOJIsIpHas
cBA3U. KpaTHOCTh KOBaJICHTHOU CBSA3U. MOJIEKYJIAPHBIE U ATOMHBIE KPUCTAJUIMYECKUE PELICTKH.
CBolicTBa BEIIECTB ¢ MOJIEKYJIAPHBIMUA U aTOMHBIMHM KPUCTAUINYECKUMU PEIIETKAMMU.

Nonnast xumuueckas cBsi3b. Katnonsl, ux oOpa3oBaHMe U3 aTOMOB B Pe3yJIbTaTe Mpoliecca
OKHCIIEHUs. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJibTaTe Ipoliecca BOCCTAHOBICHUS.
NonHas cBs3b, KaK CBA3b MEXAY KATUOHAMM M aHHOHAMH 3a CUET MIEKTPOCTATUYECKOTO
nputskeHus. Kiaccudukanus noHOB: 110 COCTaBY, 3HAKY 3aps/a, HAIMYMIO THIPATHON
o6omnouku. MoHHbIE KpucTaUIMYecKne penieTku. CBOMCTBA BEIIECTB ¢ HOHHBIM THIIOM
KPUCTAJLINYECKON PELLETKH.

Merammueckas cBA3b. MeTaiummyeckas KpUCTALINYECKAs PEIIETKA U METaJUINYeCcKast
XUMHYECKas CBA3b.

ArperaTHble COCTOSIHMSI BELLIECTB M BOJOPOJIHAS CBA3b. TBEpAOE, )KUIKOE U ra3000pa3Hoe
cocTosiHUA BelecTs. [lepexon BemecTa U3 OHOIO arperaTHOro COCTOSIHUSA B JPYTO€.
Bonoponnas cBs3s.

Yucrele BemecTBa U cMecu. [lonaTre o cMecu BemecTs. 'oMOreHHble U reTeporeHHbIe
cmecu. CocTaB cMeceil: 00beMHas U MaccoBas J0JM KOMIIOHEHTOB CMECH, MaccoBasi 01
IIPUMECEHN.

Hucnepcusie cucteMsl. [lonstTue o qucnepcHoit cucreme. JlucnepcHas dasa u
aucriepcuoHHas cpeaa. Kinaccudukamus nucnepcHbix cucteM. [ToHsTHE 0 KOJIITOMAHBIX
CUCTEMAX.

IIpakTnyeckne 3anaTus Ne3

Pemenue 3a1a4y Ha HaxOXAeHHE 0OBEMHOM U MACCOBOM JI0IM KOMIIOHEHTOB CMECH, MaCCOBOM
JIOJIH TIPUMECEH.

Camocmoamenvnas paboma odyuaromuxca:

Pa6ora ¢ yueOHoi1 nuTeparypoit u UHTepHeT - pecypcamu.

Cocrasinenue Tabnuisl «Kiaccuduxanus JUCIEpCHBIX CUCTEM»; CPAaBHUTEIbHOM
XapPaKTCPUCTHUKHU THIIOB XUMHYECKOU CBS3H.

Tema 1.4.
Bopa. PacTBopsl.
JIEKTPOJIMTHYECKAS

AUCCOnMALMSA
6

Coaep:xaHue yueOHOro MaTepuaJia

Bopna. PactBopsl. PactBopenue. Bona kak pactBopurelb. PacTBOpUMOCTH BELIECTB.
HacebiienHbie, HeHAChIIEHHBIE, TEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, KUAKOCTEH M TBEPJIBIX BEIIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBas J10Ji1 paCTBOPEHHOT'0 BEIIECTBA.




DNEKTPONUTHYECKAs JUCCOLUALIMS. DIEKTPOIUTHI U HEIJEKTPOIUTHI. DIEKTPOIUTUUECKAS
nuccoruausi. CTEeTeHb dJIEKTPOIUTHYECKON auccorraniui. CUIbHBIE B CITa0bIe AJIEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUU IEKTPOTUTUUECKON TUCCOLIUALIAH.

Kucinorel, o0cCHOBaHUS U COJIM KaK AJICKTPOJIUTHI.

JlabopaTopHblie padorsl Nel 2
«Peakin mOHHOrO 0OMEHa, YCIOBHS MPOTEKAHUS HX A0 KOHIa»
Camocmoamenvnas paboma odyuarowuxca: 1
IToaroroBuTh coob1IeHNE HA TeMy «PacTBOpBI BOKPYT HAc»

Tema 1.5. Coaeprxanue yueOHOIro MaTepuaJa 7

Kaaccndpuxanus Kucnots! u ux cBoiictBa. KHUCIOTBI Kak 3JEKTPOIUTHI, UX KJIacCU(UKALUSA [0 Pa3TUYHBIM

HEOpraHu4ecKux IIpU3HaKaM. XMMHUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUU IEKTPOIUTHUECKON AUCCOLUALINH. 4

COCJUHEHHUI M UX Oco0eHHOCTH B3aMMOJCHCTBHSI KOHLIEHTPUPOBAHHON CEPHOM U a30THOW KUCJIOT C METaUIaMHu.

CBONCTBA OcHoBHbIE CTIOCOOBI MOTY4YEHUSI KUCIIOT.

8 OcHoBanust ¥ ux cBoicTBa. OCHOBaHHMS Kak »3JEKTPOJMTHI, HMX KIaCCH(PHUKAIUSA IO

pa3iUYHBIM  NpU3HAKaM. XUMHYECKHE  CBOWCTBA OCHOBaHWA B  CBET€  TEOPUU
ANEKTPOJIUTUYECKON Jucconuanuu. Pa3noxeHne HepacTBOPUMBIX B BOJE OCHOBaHHIL.
OcHoBHbIE CTIOCOOBI MOTY4EHUS] OCHOBAHUM.

Comun m ux cpoiictBa. Conu Kak 31eKTposnuTbl. COnau CpeaHHE, KUCIbIE U OCHOBHBIE.
XUMHUECKUE CBOWCTBA COJIEH B CBETE TEOPUHU AIIEKTPOIMTUYECKOH auccormanuu. CrocoOb!
MOJIy4YEHUS COJIEN.

Oxkcuapl u ux cpoiictBa. Coneobpasyromye U HecoseoOpasyromue okCuabl. OCHOBHEIE,
amM(OTepHble M KUCIOTHbIE OKCHJbl. 3aBUCUMOCTb XapaKTepa OKCHJa OT CTENEHH OKHCIICHHUS
o0Opa3yroiiero ero Metajia. XuMUYECKHE CBOMCTBA OKCHAOB. [loyueHrne oKCuoB.

JlabopaTopHbie padoThl Ne2 2
«O3HakoMIIeHHE ¢ 00pa3llaMy MpeICTaBUTENeH KIIACCOB HEOPTraHMYECKHUX BEIIECTBY.
KoHnTpoJsibHbIe padoThl 1
Camocmoamenvnas paboma odyyarouwuxcsa 2
Cocrapnenne o0001aroniei TabInIbl 10 HOMEHKIJIAType U XUMUYECKHM CBOMCTBAM OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX COCTUHEHHM.
Tema 1.6. Copep:kanue y4eOHOTro MaTepuaa 5
XuMHYeCKHE peaKkIuu Knaccudukanus xumudeckux peakiuil. Peakuuu coenuHeHus, pas3iioKeHUs, 3aMelIeHHs, 2

6

oOMmena. Karamutuueckue peakuuu. OOpaTumble U HeoOpaTHMble peakiuu. ['oMoreHHsle u
TETEPOTeHHBIE PEAKIINHU. DK30TEPMUUYECKHE U DHIOTEPMHUYECKUE peakiuu. TermtoBoit 3¢ dekt
XUMHUYECKHUX peakuuid. TepMOXUMHUYECKUE YPaBHEHHUS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  peakiuu. CreneHb okucieHus. OKUCTUTeNb U
BOCCTaHOBJIeHHE. BoccraHoBuTenb U OKuciaeHHe. MeToJ JJIEeKTpOHHOro OamaHca Juis
COCTABJICHMS] YPABHEHHI OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIU.




CKOpOCTh XUMUYECKUX peakiuid. [IoHATHE 0 CKOPOCTH XMMUYECKUX peaKkuid. 3aBUCUMOCTh

CKOPOCTH XMMUYECKHMX PEaKLUH OT pa3iMyHbIX (aKTOPOB: NMPHUPOJIbl pearupyrolinux BEIIECTB, 2
UX KOHIIEHTPALMHU, TEeMIIepaTypbl, IOBEPXHOCTH CONPUKOCHOBEHHS U HCIIOJIb30BaHUS
KaTaJan3aTopoB.
OOpatuMocTh XMMUYECKUX peakiuii. OOpaTuMble U HEOOpaTHMbIe peakIUU. XUMHUYECKOE 2
pPaBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.
IpakTuyeckne 3ansaTus Ned 3
CocraBiieHHEe  ypaBHEHUH  OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUil, paccTaHOBKa
KO3 PHUIIMEHTOB METOAOM 3JICKTPOHHOTO OanaHca.
JlaGopaTopubie pa6oTnl Ne3
«THIBI XUMUYECKUX PEAKLUN B HEOPTaHUYECKOU XUMUN».
Camocmoamenvnan paboma ooyuarwwuxcsa 2
Pabora ¢ yueOHoii tuTeparypoi
CocraBienue cxembl: «Kiaccudukanus XuMHYECKUX PEAKIHI».
Tema 1.7. Conep:xanue y4eOHOro MaTepuaa 6
Metayibl 1 Mertasmiel. OCOOEHHOCTH CTPOEHUS AaTOMOB M KpUCTAIUIOB. PU3NYECKHEe CBOHCTBA 3 2
HEMeTaJLJIbl MeTauioB. Kiaccudukanus MeTamioB 1o pa3iMyHbIM IpU3HaKaM. XUMUYECKUE CBOICTBA
8 METAJIJIOB. DJIEKTPOXUMUYECKHUH psiJl HANPSHKEHUHM MeTaioB. MeramioTepMusi.
Koppo3ust MeTaiioB: XuMu4ecKas 1 3JIeKTpOXUMHUYecKast. 3aBUCUMOCTh CKOPOCTH 2
KOPpO3HH OT yCIOBHUI OKpyxkaromieil cpensl. Kimaccupukarys Koppo3uu METaJIOB 110
pa3nuyHbIM npu3Hakam. CriocoObl 3alUThl METAIIOB OT KOPPO3HH.
O6mue cnocoObl nonydeHus: MmetamioB. [lousarue o metanmypruu. CrijiaBel YepHbIE U 2
I[BETHBIE.
Hemerannbl. OcoGeHHOCTH cTpoeHUs aToMOB. HeMeTaisl — mpocThie BellecTBa. 2
3aBUCUMOCTB CBOMCTB raJIOT€HOB OT UX N0JI0XeHUs B [lepuonndeckoii cucreme.
OxucauTenbHbIE U BOCCTAHOBUTEIIBHBIE CBOWCTBAa HEMETAJUIOB B 3aBUCUMOCTH OT UX
TIOJIOKEHHMS B PSLIY AJIEKTPOOTPUIATEIHHOCTH.
JlaGopaTopubie pa6oTnl Ned 1
«M3yyeHne XUMHUYECKUX CBOWCTB METAJIJIOBY.
IpakTuyeckue 3ausaTust Ne5 2
Pemenne pacu€THbIX 3a7a4 Ha OIIPEIETICHUE TPAKTUYECKOIO U TEOPETUUECKOTO BBIX0/1a
MIPOJYKTa peakiuu. Pemenne BapuaTuBHBIX 3a]1a4.
Camocmoamenvhuas paboma odyuarouwjuxcs 2
[ToaroroButk pedpepar Ha Temy «Pojb METAIIOB B HCTOPUU YEJIOBEYECKOM LIMBUIIN3ALIUNY,
«XUMHSI METAJJIOB B MO€H PO(eCcCHOHANBHOM eI TeTbHOCTHY.
Paznen 2. OPTAHUYECKASA XUMUSA 41
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Tema 2.1.

OcHOBHBIE IOHATHS
OpPraHuvecKoi XuMUM
U TeOPHUsl CTPOEHUS
OpPraHuYecKux
coeTUHEeHHNH

6

Conep:kanue y4eOHOTro MaTepuaa

o

IIpeamer opranndeckoit xumuu. [IpupoaHbIE, HCKYCCTBEHHBIE U CHHTETUYECKUE
opraHuyeckue Beuiectsa. CpaBHEHUE OPraHUYECKUX C HEOPraHMYECKMMHU BEIIECTBAMMU.

XHUMHUYECKOE CTPOEHUE KaK MOPSII0K COETMHEHUSI aTOMOB B MOJIEKYJIBI 110 BAJIEGHTHOCTH.

Teopust ctpoeHus opranndeckux coenuHeHuid A.M. bytiepoBa. OCHOBHbIE MOJOKEHUS
TEOPHH XMMUYECKOTO cTpoeHus. Mi3omMepus u u3omMepsl. XuMu4eckue GopMyIibl H MOJICIN
MOJIEKYJI B OPTraHMYECKON XUMHUH.

Knaccudukanus oprannueckux Bemiects. Kiaccudukaiys BemecTB Mo CTPOSHUIO
YTIEPOAHOIO CKEJIeTa U HAMMUKIO (PYHKIMOHANBHBIX TpyIil. ['omonoru u romosorusi. Hauamna
HomeHknarypsl [IUPAC.

I

Camocmoamenvnan paboma ooyuarwwuxcsa
[MonroroButs pedepar Ha TeMy: «Poib OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUU U PAa3BUTUHU
MHUPOBOW OPraHUYECKON XUMUN»

Tema 2.2.

YriieBogopoan! U UX
NMPUPOIHbIE
HCTOYHHKH

10

Coaep:xaHue yueOHOro MaTepuaJia

12

AJKaHBI: TOMOJIOTMYECKHUH PsiJl, U30MEPHS 1 HOMEHKJIaTypa aJIkaHOB. XMMHUYECKHE
CBOICTBa aJKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEILIEHUE, Pa3JI0KEHUE, IETHIPUPOBAHUE.
IIpuMeHeHNEe anKaHOB Ha OCHOBE CBOMCTB.

Huknoankansl. 'oMonoruueckuii psii 1 HOMEHKIIATypa LIMKJIOAIKAaHOB, UX 0011as
¢dopmyna. M3oMepust LUKIOAIKaHOB: MEKKIIacCOBast, yriiepoHoro ckenera. [lonyuenue u
(hu3MYecKre CBOMCTBA IUKJIOATKAHOB. XUMHUECKHE CBOMCTBA ITUKII0AIKAaHOB. [IpuMmenenHue.

AnKeHbl. DTUJIEH, €ro MoJy4YeHue (JeruapupoBaHUeM 3TaHa, JenoIuMepu3anne
noyinaTHIIeHa). ['oMonornueckuii psiji, n3oMepus, HOMEHKIIaTypa aIkeHOB. XMMHYECKHE
CBOMWCTBA 3THJIEHA: TOPEHHE, KaUeCTBEHHbIE peakiuu (obeclBeurBanne OpOMHON BOJBI U
pacTBopa epMaHraHara Kajus), TuapaTanus, noaumepusanus. [lpumeHenue sTuneHa Ha
OCHOBE CBOWCTB.

Muensl. [IonaTHe 0 AMEeHAaX Kak yriaeBOAOPOAAX C ABYMsI IBOMHBIMH CBS3SMM.
ConpsixeHHbIe AMeHBl. XMMUYeCKHe cBolicTBa OyTaauena-1,3 u u3onpena: odeclBeYMBaHNue
OpOMHOI BO/IBI M TTOJIMMEPHU3aLUs B KayUyKH.

AnKuHBL. AneTuiieH. XMMHUECKUE CBOICTBA alleTUJIeHA: TOpeHue, 00ecIiBeUnBaHe
OpOMHOI BO/IbI, MPUCOETUHEHHE XJIOPOBOAOPOaa U ruapaTanus. [I[pumenenue aneTuieHa Ha
OCHOBE CBOMCTB. MeXKiIaccoBast U30Mepus ¢ alikaaveHamu. [lomydeHnue aneTuiieHa nupom3om
MeTaHa U KapOUIHBIM CIIOCOOOM.

Apensl. benzon. XuMmudeckue cBoiicTBa O€H30J1a: TOPEHHE, PEaKIIUU 3aMEICHUs
(ramorenupoBanue, HUTpoBanue). [I[puMeHenne 6eH3071a Ha OCHOBE CBOMCTB. ['oMoornueckuit
psn apeHoB. Tosyous. HurpoBanue Tosryona. Tporui.
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IIpupoaHBIE HICTOYHUKH YIIIEBOAOPOAOB. [Ipupoanslii ra3: coctaB, IPUMEHEHUE B KAUECTBE
torutuBa. [lonmyTHbIN HeDTAHOM Ta3, ero nepepadoTKa.

Hedts. CoctaB u nepepabotka nedru. [leperonka negru. Hedrenpoaykrsl. OkTanoBoe
41CJI0 OCH3MHOB.

IIpakTnyeckue 3anaTusa Ne6

CrtpykrypHble GOpMYIIbI YTIIEBOAOPOIOB, H30MEPHl M TOMOJIOTH;
HasBanwme yrieBo1opoaoB mo MexayHapoaHoi Homenknarype IUPAC.

JlaGopaTopHble padoTsl Ne5,6,7

«KagecTBeHHOE OOHApYKEHHE YIIIEPO/ia U BOJOPOa B OPraHUUYECKUX BEIIECTBAX .
«[Toyuenue 3TrIIeHA AETUAPATALIMEN STUIIOBOTO CIIMPTA U U3YYEHUE €r0 CBOMCTBY.
«O3HaKOMIIEHUE C KOJUIEKIMEeH HeTH U IPOAYKTOB €€ MmepepabOTKI.

Camocmoamenshnas paboma odyuaroumuxcs

[ToxroroBuTh pedepar Ha TeMy 1O BBIOOPY: «XHUMHUS YIIIEBOAOPOIHOTO CHIPhS U MOsI OymyInas
npodeccus», «YTIeBOIOPOAHOE TOILTUBO, €T0 BUILI U HA3HAYCHHUEY, « DKOJIOTUICCKUE ACTICKTHI
WCIIOJIb30BAHUS YTIICBOJIOPOTHOTO CBHIPHSI» U JIP.

Tema 2.3.

Kucnopoaconepxauue
OpraHuvecKmne
coeIMHEeHHs

10

Coaep:xanue y4eOHOro MaTepHuaJia

15

Crnuptsl. [lonyyenue sTaHosa OpOKEHUEM TIIIOKO3bI M TUApPATAlUel dTUIIeHA.
I'mapokcuibHas rpynna kak GyHkiuoHansHas. [IoHsTHE 0 IpeaeabHBIX 0JIHOATOMHBIX
cnuprax. XMMUYECKUE CBOWCTBA ATAHOJA: B3aUMOJICHCTBUE C HATPUEM, 00pa30BaHUE MPOCTHIX
U CIIOKHBIX 3()MPOB, OKUCIIEHHUE B anbjeru. [IpuMeHeHne 3TaHoIa HA OCHOBE CBOMCTB.
MeTHoBbIi CIUPT U €ro UCHOIb30BaHUE B KAUECTBE XMMUUECKOTO ChIpbs. TOKCHUYHOCTH
METaHOJIa ¥ MTpaBHUJIa TEXHUKH O€30MaCHOCTH MTPU paboTe ¢ HUM.

MHoroaromHsble ciupThl. MI30MepHs 1 HOMEHKJIATypa NPeICTaBUTENIEH IBYX- U
TpPEeXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, X
KauecTBEHHOe oOHapyxeHue. OTaeNbHble PEACTaBUTENN: STUICHIJIMKOIb, [TUIIEPUH,
CIOCOOBI UX MOJTYYEHUs, IPAKTHUECKOE TPUMEHEHHUE.

®enon. Puznyeckue 1 XuMUYECKHe cBOMCTBa (eHoa. B3anMHoe BiMsHUE aTOMOB B
MoJieKyJie (peHosa: B3auMoIecTBHE C THIPOKCUIOM HATPUSI U a30THOU KUCIIOTOH.
[Ipumenenue eHosia Ha OCHOBE CBOWCTB.

Anbnerunsl. [lonstue o0 anpaeruaax. AnbaeruaHas rpymnmna kak GyHKIHOHAIbHAS.
dopmanibJIeru]l ¥ ero CBOMCTBA: OKUCIIEHNE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIMH cupT. [loayyeHue anpaernioB OKUCIEHUEM COOTBETCTBYIOIINX CIIUPTOB.
[MonukonaeHcaus hopmanbaeruaa ¢ GeHosoM B HeHOT0POPMATTBIETHIHYIO CMOTY.
[Tpumenenue popmaibaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [Tonsitue o kapboHoBBIX kucioTax. KapOokcuiabpHas rpynna Kak
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¢byHkuroHanbHast. ['oMonorndeckuii psit NpeaeabHBIX 0JJHOOCHOBHBIX Kap-OOHOBBIX KUCIIOT.
[Tonyyenne kapOOHOBBIX KUCIOT OKHCIICHHEM alTbJIETHI0B. XUMHYE-CKUE CBOMCTBA YKCYCHOM
KHUCJIOTBI: O0IIKE CBOMCTBA C MHHEPAJTbHBIMU KUCIIOTAMH M PEAKIHS STEPUPHUKAIINH.
[IpuMeHeHne yKCYCHOM KHUCIOTBI HA OCHOBE CBOMCTB. BrIcIINe )KUpHBIE KUCIOTHI HA IPUMEpE
NAJIBMUTHHOBOM U cTeapuHOBON. MHOro0o0Opa3ue kapOOHOBBIX KUCIIOT (IaBeIeBast KUCIOTa KaK
JIByXOCHOBHAas1, aKpHJIOBasi KUCJIOTa Kak HelpeaeabHas, OeH30iHas KUCIOTa KakK
apoMaTHU4ecKas).

Crnoxubie 3¢upsl U xupbl. [lomyuenue cnoxxubix 3puUpoB peakueil arepuuKaim.
Croxuble 3(¢upbl B IPUPOJE, UX 3HaYeHUE. [IpuMeHeHne CII0KHbBIX 23()UPOB HA OCHOBE CBOMCTB.

XKupsl kak cnoxkubie 3¢upsl. Knaccuduxanms ;xupoB. XuMu4eckre CBONCTBA KHUPOB:
TUAPOJIN3 U TUIAPUPOBAHUE )KUIKUX )KUPOB. [IpuMeHeHe )KUPOB HA OCHOBE CBOMCTB. Mblia.

VYrneBoabl. YieBobl, X KiaccupuKalua: MOHOcaxapuasl (TIr0Ko3a, GpyKkTosa),
Jucaxapuibl (caxaposa) U Mmojucaxapuiasl (Kpaxmai v HelTi0103a).

I'mroko3a — BemiecTBO ¢ IBOMCTBEHHOM (PyHKIIMEH — abAeTUAOCIUPT. XUMUYECKHE
CBOWCTBA TIIIOKO3BI: OKHCJICHUE B TIIFOKOHOBYIO KHUCIIOTY, BOCCTAHOBJIIEHUE B COPOHT, CIIMPTOBOE
Oposxenue. [IpuMeHeHue riaoKo3bl Ha OCHOBE CBOMCTB.

CrpoeHune U XUMHUYECKUE CBOMCTBA caxapo3bl. TeXHOIOTHYECKHE OCHOBBI ITPOU3BOJICTBA
caxapo3bl.

Kpaxmain. Ctpoenue mosexyibl. Pu3ndeckue 1 XUMUUYECKHE CBOMCTBA, HAXO0KICHHUE B
npupoe u buonoruueckas poib. [Ipumenenue.

Henmonosa. Ctpoenue, pusnueckue u XuMuyeckue cBoiictsa. Haxoxenue B mpupojie u
6uonornyeckas posb. [Ipumenenne. CpaBHEeHHE CBOMCTB Kpaxmala U HEJUTHOJIO3BI.

3HaueHue YIriIeBOJOB B KUBOM NPUPOJAE U KU3IHU YEITOBEKA.

JlabopaTopusbie padornl Ne8,9,10,11,12,13

«3yueHne oqHOATOMHBIX U MHOTOAaTOMHBIX CIIUPTOB U (DEHOJIOBY.

«M3ydyeHne CBOMCTB alIbIETUI0BY.

«3yueHne XuMH4eCKIX CBOMCTB KapOOHOBBIX KUCIIOT.

«PenieHne 3KcriepMMEHTANBHBIX 3a/1a4 Ha UJICHTU()UKALIMIO OPTaHUYECKUX COSTUHEHUI
«M3y4eHne CBOMCTB MOHOCAXapUA0B.

«M3ydyeHre CBOMCTB MOJIUCAXapUI0B)»

KoHTpoJbHBbIE padoThI

Camocmoamenvnas paboma odyyarouwuxcs
Pa6ora c yueOHoI1, cipaBouHOi TuTepatypoit u HTepHeT - pecypcamu.
ITonroToBka Kk KOHTPOJIBHOU paboTe 1o Temam 2.1-2.3

[ToaroroBuTh pedepar Ha TeMy MO BBIOOPY: «ITaHOJ: Beauyaiiliee OJaro U CTpaIIHOE 3710%,
«3amMmeHa JKHUPOB B TCXHHUKEC HCIHUIICBBIM CBIPBEM)), <<Cpe210TBa TUTUECHBI Ha OCHOBE
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KHCIIOPOJICOICPIKAIUX OPTaHUYECKHX COCTUHEHHI», «CHHTETUYECKHUE MOIOIIUE CPEACTBa
(CMC): nocToMHCTBA U HEAOCTATKU» U .

Tema 2.4. Coaeprxanue yueOHOro MaTepuaJa 10
A3oTconepaxamme Awmunbl. [TorsiTne 06 aMuHax. AHUJIMH, KaKk OpraHndeckoe ocHoBanue. [lomydyenue 5 2
OpraHnvecKue aHWJIMHA U3 HUTpoOeH3oma. [IpuMeHeHrne aHuIMHa Ha OCHOBE CBOMCTB.
COCJUHEeHHH. AMUHOKHUCIOTEL. AMUHOKHCIIOTHI Kak aM(oTepHble MU yHKIIMOHATEHBIE OpTraHUYECKHe
HHonumepsbi COCIMHEHMSA. XMMUUCCKHIE CBOMCTBA aMHUHOKHCIIOT: B3aMMO/ICHCTBHE CO MIeJI0oYaMi, KMCIIOTaMH 2
10(5) U JPYT C IPYyroMm (peakius MoJIMKOHAeH caun ). [lenTtuinas cBsi3b U MOJTUICTITHIBL.
[IpumeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.
benku. [lepBuunasi, BTOpu4Hast, TpeTUYHAs CTPYKTYPbI O€TKOB. XMMHUECKHE CBONCTBA
OEIKOB: TOPEHHE, JCHATYPALIHS, THIPOIN3, IIBETHBIE peakinu. buonornueckue GyHKIIUN 2
OENKOoB.
OcHOBHbIE OHATUS XMMHUH BHICOKOMOJIEKYJISIPHBIX COeIMHEHUH. MoHOMeEp, onumep, 2
MOJIy4eHHE TTOTUMEPOB PEaAKIMeH MOoIMMEpHU3alui U MOJIUKOHICHCAIINH, CTETICHb
MOJINMEPU3ALUH, CTPYKTYPHOE 3B€HO. THUIIbI TOJIMMEPHBIX LIENIEH: JIMHENWHBIE, Pa3BETBIICHHBIE,
CILIUTBHIE.
[Tnactmaccel. TepMmoruiacTUYHbIE U TEPMOPEAKTUBHBIE IIIacTMacchl. [IpeacraBurenu 2
IacTMacc.
Bouokna, nx knaccudukanus. [Tomyuenne BonokoH. OTaenbHbIe TPEACTaBUTENN 2
XUMHUYECKHUX BOJIOKOH.
Kayuykn HaTypanbHBIN U CUHTETHYECKHE. BynkaHn3anus kaydyka, pe3uHa. 2
JlaGopatopHusbie padoTsl Nel4,15 3
«3yueHune cBONCTB OEIKOBY.
«Pacnio3HaBaHMe MJIACTMACC U BOJIOKOHY.
JAudppepeHunnpoBaHHbIN 3a4ET 2
Camocmoamenshnas paboma odyuaromuxcs 2
Pabora ¢ yueOHoI1, cipaBouHOi uTeparypoit u HTepHeT - pecypcamu.
[ToarotoBuTh AOKIaA Ha TeMy Mo BeIOOpY: «buonmornyeckue ¢yHkuu OenkoB», «benkopas
OCHOBa UMMYHUTETa», «Jlepuuur O6enka B MUILEBBIX MPOAYKTaX U €ro MPEOJ0JIEHUE B paMKax
rI100ambHON MPOIOBOIBCTBEHHON MTPOTPAMMBIY.
IToaroroBka k nuddepeHpoBaHHOMY 3a4ETY
Pasznen 1. OBIIIAA N HEOPTAHUYECKASA XUMUS
Tema 1.1. Conep:kanue y4eOHOTo MaTepuaa
OcHOBHBbIC NOHATHA U OcHoBHbIE mOHATHS XuMUU. BemectBo. Atom. Monekyna. XUMHUYECKUH 3JIEMEHT. 4 1

3aKOHbI XUMHUHU

4

Asnnorponusi. [Ipocteie M ciokHble BemiecTBa. KauecTBEHHBIM W KOJMYECTBEHHBIM COCTaB
BEIIECTB. XUMUYECKUE 3HAKU U (opMynbl. OTHOCUTEIHHBIE ATOMHAS U MOJEKYISIpHAs MacChI.
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KomnuectBo BemecTna.
OcHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPaHEHHsI MacChl BEIIECTB. 3aKOH MTOCTOSTHCTBA COCTaBa
BEILIECTB MOJIEKYJISIPHON CTPYKTYpPHI. 3aKOH ABOTaApo U CIEICTBUS UX HETO.

Jlis XapakTepUCTUKH YPOBHS OCBOCHMsI yUeOHOI0 MaTepuaia UCIOIb3yIOTCsS CIEAYIOIINE 0003HAYCHUS:

1. — o3HaKOMHTENBHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE JIEATEIBHOCTH 110 00pa3ily, HHCTPYKLUH WIH O] PyKOBOACTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHKUE U CAMOCTOSITEIHLHOE BBIITOJHEHHUE ACATEIbHOCTH, pellIeHHe MPOOIEeMHBIX 3a71a4)
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3. YCJIOBUSA PEAJIN3AIIMY YYEBHOM JUCITUTLIINHBI

3.1. TpeGoBanuss K MHHMMAJBHOMY  MAaTepPHAJIbHO-TEXHUYECKOMY
o0ecne4eHn 1o

Peanmuzanust y4eOHOM AMCHUIIIMHBI TpeOyeT Haluuus Y4eOHOro KaOuHeTa
«XUMU»;

O6opynoBanue yueOHOro KabMHeTa:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIINXCS;

- pabodee MecTO MpenoaaBaTelis;

- Ha0Op XUMUYECKOHN TIOCYIbI ¥ IPUHAIIICKHOCTEH JIJ1s1 1a00paTOPHBIX U
PaKTUYECKUX padoT;

- Ha0OPBI PEAKTUBOB OPTaHUYECKUX U HEOPTAHNYCCKUX BEIIECTB;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMH « X UMM,

TexHuueckue cpeacTra 00ydeHUsI:

- KOMIIBIOTEP C JIMLIEH3UOHHBIM MTPOTPAMMHBIM 00€CIICYEHUEM;
- MYJIbTUMEIUATIPOCKTOP

- 3KpaH

Jannast mporpamMma Juisi oOydyeHuss uHBanuaoB u Jun ¢ OB3 peanusyercs ¢
COOJIIOJIEHUEM CIEAYIOIINX YCIOBUM:

- JUIsl I C HApyUICHUSMHU OIOPHO-JIBUTATENIBLHOTO ammapara (CBOOOIHOE
NepeABIHKEHUE 110 ayAUTOPUU BO BPEMS 3aHATHSA, MEHBIINI 00bEM MPAKTUYECKHUX
paboT U UX KOJIMYECTBO, YBEITUUEHUE CPOKOB MOATOTOBKU K 3a4ETHBIM paboTaM);

- JUIS JIAIl C HapymeHWsSMH Cciayxa (Mmocagka Ha TEpBOM — BTOPOM IMapTe;
oOecrieueHre TUAAKTUYECKUMH MaTepHalaMd B II€YaTHOM M B DJICKTPOHHOM
BUJIC);

- JUIS JUIl C HapyIICHUsSMH 3peHHs (Iocajgka Ha TIEPBOM — BTOPOM mapTe;
obecricueHUEe IUIAKTUISCCKUMHU MaTepHallaMd B II€YaTHOM M B DJIICKTPOHHOM
BUJIC).

3.2. UudopmanmnonHoe odecnevyeHne o0yueHmst
Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTypbl

OcHoBHAaA:
DIEKTPOHHBIE VUEOHBIE TOCOOMS:

AIEKTPOHHO-OMOIMOoTeuHas cucTema «Lectay:

1. Kysunenona H.E., I'apa H.H. Xumus: YueOuuk mist yuamuxest 10 kiacca
oOmreoOpazoBaTenbHbIX yupexaeHuii..- M.:Benrtana-I"pad, 2015.

2. Kysnenona H.E., Jleskun A.H., [llatanoB M.A. Xumusi: Y4ueOHUK 115
yaamuxcs 1 1kimacca 061meodpa3oBaTeNbHBIX YUpexkaeHui. - M.:Benrtana-
['pad, 2014.
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JlonostHuTE ILHAS !

Kysnenosa H.E., TuroBa .M., 'opa H H. Xumus yueOHux mis 10 kmacca.
M.: U1l «Benrtana-I"pad», 2007

["a6puensn O.C., JIpicoBa I'.I'.. Xumus 11 xnacc. M.: [Ipoda 2004
["abpuensn O.C., MackaeB ®@.H., [Tonomapes C.1O., Tepenun B.1. Xumus 10
kiacce. Yueonuk . M.: JIpoda 2005.

[IBetkoB JI.LA. Opranumveckas xumms. yueOHuk i1 10 — 11 xmaccos.
M.: Bnanoc, 2002

[IBerkoB JI.LA. Opraaudeckas xumusi. YueOnuk a1 10 kmacca
M.: IIpocBewenue, 1985

['yzeit JI.C., Cyposuesa P.I1., JIsicoBa I'.I'. Xumusa 11 kinacc M.: Ipoda 2002
(3 yueOHuKa.)
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4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI

JTACHUTLIAHBI

Kontpoais ® omeHka pe3ylbTaTOB OCBOCHUA  Y4YEOHOM  JUCHUIUIMHBI
OCYUIECTBJISIETCS TpenojaBarejeM B MPOIECCe MPOBEICHUS MPAKTUYECKUX

3aHATHH M Ja0OpaTOPHBIX paboOT, TECTUPOBAHMS,

00y4JaromMUMHCS UHIUBUAYAJBHBIX 3aJIaHUH, IPOCKTOB, UCCIIETOBAHUM,

a TaKiKC BBIIIOJIHCHUS

PesyabTaThl 00yyeHus
(ocBOEHHBIE YMEeHMsI, YCBOCHHbIE 3HAHMS)

®opMbI 1 MeTOAbI KOHTPOJISI U
OlIeHKH pPe3yJIbTATOB 00y4eHus!

B pezynbmame ocgoenuss yueOHOU OUCYUNTIUHDL
«Xumusny obyuarowuiics 0014CeH yMems.

*  HA3bI8AMb. U3VYEHHbIE GeUecmBa N0 MPUSUATbHOU
UL MeAHCOYHAPOOHOU HOMEHKAamype,

* onpeodenamyv: 8ANEHMHOCMb U CMENneHb OKUCIeHUs
XUMUYECKUX DS1eMeHMO8, MUn XUMUYECKol C6s3U 6
COeOUHEHUsX, 3aps0 UOHA, Xapakmep cpeodbl 8 80OHLIX
pacmeopax — Heop2aHuyeckux U Op2AHUYecKUx
coeOuHeHull, — OKUCIuUmenlb U  80CCMAHOBUMEID,
NPUHAONIEHCHOCb  8elecCm8 K PA3HbIM — KIACCam
HEOP2AHUYECKUX U OPSAHUYECKUX COCOUHEHUTL,

*  Xapakmepuzoeamv: NeMeHMbl MAIbLX NEPUOO08 NO
ux nonodcenuro 8 Ilepuoouueckou cucmeme JI.H.
Menoeneesa,  obwue  Xxumuyeckue  C8OUCMEA
Memannios,  HeMemannios,  OCHOGHBIX  KIACCO8
HeOp2aHuyecKux U  OpeaHUu4eckux  CoeOUHeHUll,
cmpoeHue U XUMUYeCcKue COUCmea  U3VUEHHbIX
HeOp2aHUYecKux U Op2aHuyecKux coeOUuHeHull,

*  00BACHAMb. 3A8UCUMOCMb CEOUCME 8eujecms om
ux cocmasa u cmpoeHus, NPUpooy XUMU4eCKol Ccesa3u
(uonnoi KO8aneHmHou, Memaniudeckou u
8000pPOOHOIL), 3ABUCUMOCMb CKOPOCMU XUMUYECKOU
peaxkyuu u nonodceHue XUMU4ecko20 pasHo8ecusi om
PA3IUYHBIX haKkmopos;

* GLINONHAMb  XUMUYECKUN  IKCNEpUMeHm.  No
PACNO3HABAHUIO — BANCHEULUUX — HEOPSAHUYECKUX U
Op2aHU4eCcKux coeOUuHeHul;

* Nposooums. CamMocmosimenbHulil nouck
Xumuyeckou  uHgopmayuu ¢ UCHONIL30BAHUEM
PA3NUYHBIX UCTNOYHUKO8 (HayuHo-nonynspHbIX
u30aHuil, KOMNbLIOMEPHLIX 0a3 OAHHBIX, pecypcos
Humepuema); UCNONIb308aAMb KOMNblOmepHbvle
mexHo02uU 0151 00pabomKu u nepedayl XUMU4ecKou
ungopmayuu u ee npeocmasienus 6 pPazIUdHbIX
Gopmax;

*  C6A3bIBAMDb.  UBVUEHHbIU MaAmepuanr co Cceoell
npogheccuoHanbHOU 0esimelbHOCMbIO,

* pewams: pacuemuvie 3a0a¥U NO XUMUYECKUM
dopmynam u ypagueHuaMm;

UCNONb308amMb NpUOOpemeHHble 3HAHUSA U YMEHUs 8
NPAKMUYECKol  0essmelbHOCmuU U NOB8CEOHEBHOl

Texywuii koHmponws 6 popme:
v camocmosmenvhulx pabom,

v 1abopamopHelx U NPAKMUHECKUX

pabom;
v’ memamuueckux mecmos;

v\ Kommponvbhuix pabom no memam

VueOHOU OUCYUNTUHDL.
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JHCUHU
s oA 00bACHEHUS. XUMUYECKUX A61eHUl,
nPoOUCX00AWUX 8 NpUpooe, ObIMY U HA NPOU3BOOCEE;
* onpeoenenus 803MOACHOCMU NPOMeKaHusl
XUMUYECKUX NPeBPAWEHUll 8 PA3TUYHBIX YCI0GUSIX U
OYEeHKU UX NOCIeOCMBULL;

* 9KONO2UYECKU  ZPAMOMHO20 nogedeHusi 6
OKpyoscarouell cpeoe;

* OYeHKU  GIUAHUA  XUMUYECKO2O  3AepS3HeHUs
OKpYdfcaroujeli cpeobl Ha OP2aHUu3M 4elloseKka u opyaue
JHCUBLLE OP2AHUBMDBL,

* 0Oe3onacHozo  obpawjenus ¢ 20pOYUMU U
MOKCUYHbIMU — BeujeCmeamu U 1aO60pamopHviM
o0bopyoosanuem;

*  NpPUCOMOGIEeHUs pacmeopos 3a0anHOU
KOHYeHmpayuu 6 Oblmy u Ha npou3eoocmee;

*  KPUMuYeckou OYyeHKU 00CMOBEPHOCTU XUMUYECKOU
ungopmayuu, nocmynarowel U3 pazHvlx UCMOYHUKOS.

B pesynbmame oceoenusi yueOHOU  OUCYUNIUHBL
«Xumusy o0yuarowuiics 00aNCeH 3HaAMby !

* gavicHelwue XUMUYeCKUue MNOHAMUSA: 6eujecmeo,
XUMUYECKULL onemenm, amom, MoJleKya,
OMHOCUMENbHbIE AMOMHASL U MOAEKYJAPHAS MACCHI,
UOH, QIIOMPONUs, U30MONbl, XUMUUECKAsl C653b,
INEKMPOOMPUYAMETbHOCb, BANCHMHOCTb, CHENeHb
OKUCTIeHUS, MOJb, MOJAPHAS MACCA, MOJISIPHBII 00beM
2a3000pA3HBIX eWecms, Geujecmaea MOAEKYISIPHO2O U
HEMOLEKYIAPHO20 CIMPOEHUSL, PACHBOPbL, IJLeKMPOIUN
U HeINLeKMPOaUN, INEeKMPOTUMUIECKAsT OUCCOYUAYUSL,
OKUCAUMENb U  B0CCMAHOBUMENb,  OKUCIEHUEe U
60CCMAHOBNIeHUe,  MENIosol  pgekm  pearxyuu,
CKOpOCMb XUMUYECKOU peaxyuu, Kamanus,
XuMUweckoe — pasHosecue,  YerepooOHbvlll  CKeaem,
DYHKYUOHATbHASL 2PYNNA, U30MEPUSL, 2OMONO2USL,

* OCHOGHLIEC 3AKOHbI XUMUU: COXPAHEHUs MACChl
seulecms, NOCMOSIHCMBA ~ COCMAsA  Beuecms,
Ilepuoouuecxuii saxon /[. M. Menoeneesa;

* OCHOBHble Meopuu XUMUU, XUMUYECKOU C853U,

3ﬂ€Kmp0ﬂMmuH€CK012 duccouuauuu, CMpOEeHUs
OP2AHUYECKUX U HEOP2ARUYECKUX coeduHeHuﬁ;
*  gadcHeluue esewecmea u mamepuaibl.

sadxcHeluue Memaiivl U CHIABbl, CepHas, CONAHASA,
A30MHAsA U YKCYCHASL KUCIOMbl, O1A20pOOHblEe 2d3bl,
8000p00, KUCNOPOO, 2Al02EHbl, Ue0UHble MEMAlbl;
OCHOBHble, KUCIOMHble U amgomepuvie OKCUObl U
2UOPOKCUODL, WeN0YU, VeLeKUCbIL U YeapHblll 2a3bl,
cepHucmulll 2a3, AMMUAK, 600d, NPUPOOHBIN 243,
MemaH, 3MmaH, SMuieH, ayemuiiel, Xiopuo HAmpus,
KapboHam u 2uopoxapooHam Hampus, KapOoHam u
gdocpam kanoyus, OeH301, MemMAHON U IMAHOI,
CNIOJICHbIE  IUPDL,  HCUPBL,  MbLIA, MOHOCAXAPUODL

Texywuii konmpons 6 gpopme:

v\ camocmosmenvhuix pabom,

V' 1abopamopnelx U NPAKMUHECKUX
pabom;

v\ memamuueckux mecmos;

v\ Kommponvbhuix pabom no memam
VueOHOU OUCYUNTUHDL.

Umocosvii  konmponv 6 gopme

oughghepenyuposannoeo 3auema.
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(enoxos3a), oucaxapuovl (caxaposa), NOIUCAXAPUObL
(Kpaxman u yennon03a), AHUIUH, AMUHOKUCIOMUL,
OenKu, UCKYCCMBEHHble U CUHMemu4ecKue B0JIOKHA,
KayuyKu, niacmmaccsi,
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