[lOKUMAHT NONAKCAH ANOCTN ANPKTNOHHNR NONAUC KK I

70
ol
[¢
[¢
YH
ffz

MMHMCTEPCTBO CEJIbCKOI'O XO3SIIICTBA POCCUICKOM ®EIEPALIMH
®EJIEPAJILHOE FOCY JIAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIbHOE YUPEXAEHHE BBICILIETO OBPA30OBAHMS!

«POCCHMCKUM I'OCYJIAPCTBEHHBIN AI'PAPHBIN YHUBEPCUTET —

MCXA nvenu K.A. TUMUPS3EBA»
(®I'bOY BO PT'AY — MCXA umenn K.A. Tamupsizesa)

+E,B. XoxJioBa

PABOYASI ITIPOTPAMMA YUEBHOM TUCHUATLIAHDBI

«OY .13 XUMMSI»

Crnennanabrocrs: 38.02.01 DxoHoMHuKA H Oyxraarepckuit yuer (1o orpaciasm)

Mocksa, 20232,


zoohp


COJEPKXAHHUE CTp.

. OBIIIASL XAPAKTEPUCTHUKA PABO‘-IEﬂ [NPOI'PAMMBI
OBIIEOBPA3OBATEJIbHON YYEBHOU JUCIAITIMHBI

. CTPYKTVYPA " COJEP)KAHUE
OBIIEOBPA30OBATEJIbHOM YUEBHOM JUCIUTIIVHBI

. YCJIOBUA PEAJIN3ALINNA EABO‘IEI?'I HIPOI'PAMMBI
OBILEOBPA3OBATEJIbHOU YYEBHOU NMCIHMITIMHBI

. KOHTPOJIb 1 OLIEHKA PE3VJIbBTATOB OCBOEHU/I
OBILEOBPA3OBATEJIbHOU YYEBHOU N CIHMITIMHBI

3

5

15

21



1. OBIIASI  XAPAKTEPUCTHKA PABOUYEM TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCIUITJINHbI

IIporpamma yue6HOoro npeamera OY /.13 «Xumus» npeaHasHaueHa AJid U3y4eHUs
CTYA€HTAMHM  CHELMAIBHOCTH  CpPEAHEro  NpodeccHoHaJpHOro  00pa3oBaHus,
peanu3yromuii  00pa3oBaTENbHYI0 NPOrpaMMy CpeaHEero oomero oOpa3oBaHMsS B
npejenax OCBOSHUSI OCHOBHOM TMpodeccroHalbHOM 0o0pa3oBarenbHOi mporpammer CI1O
Ha 0a3e OCHOBHOIO 00ILero oOpa3oBaHMs MPHU MOJATOTOBKE CHELMAIMCTOB CPEIHETO
3BEHA.

1.2 ey ¥ NUIAaHMPYeMBbIe Pe3yJIbTAThI OCBOCHUS JUCHUIIIHHBI:

B pesynbrate ocBoeHUS y4eOHOW MUCIUTUIMHBI OOYYArOIIUICS TOJDKEH TOCTHUYb
CJIEIYIOLIUE PE3YJIbTATHI:

JUYHOCMHbLE:

- YyBCTBO TOPJAOCTH U YBAXKEHUS K HCTOPUM U JIOCTHKEHUSIM OTCUECTBEHHOMU
XUMUYECKOM HayKd; XUMHUYECKM TpaMOTHOE TIOBEACHHME B MPOo(ecCHOHATBLHON
JESATEILHOCTH U B OBITY MPU OOpaIIEeHUU ¢ XUMUYECKUMH BEIIECTBAMHU, MaTepuaIaMu U
MIPOIIECCAMU;

- TOTOBHOCTh K TMPOJODKCHHIO OOpa30BaHHS W TMOBBINICHHS KBAIU(PHUKALKUUA B
n30paHHOM TpodeccHOHaTbHON ACSATENBHOCTH U OOBEKTUBHOE OCO3HAHHE POJIH
XUMHAYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHME UCIOIb30BaTh JOCTH)KEHUS COBPEMEHHOM XUMHUYECKOM HayKu U
XUMHUUYECKUX TEXHOJIOTUHN JIJIsl MOBBIMICHHUS] COOCTBEHHOTO MHTEIIIEKTYaIbHOT'O PA3BUTHS B
BBIOpaHHOM TPO(PECCHOHATIBHOM €SI TEIbHOCTH;

Memanpeomemuule:

- UCIOJIb30BAHUE PA3JIMYHBIX BUJOB MO3HABATEJIILHOM JEATEILHOCTH U OCHOBHBIX
WHTEJJIEKTYaJIbHBIX Omepaluid (MMOCTaHOBKHU 3aja4uu, GOpMyIUpOBaHUs TMIIOTE3, aHAIN3a
W CHHTE3a, CpaBHEHMS, OOOOIIEHUs, CHUCTEeMaTU3alluu, BBISBICHUS MPUYUHHO-
CJICICTBEHHBIX CBSI3€M, TMOMCKA aHAJIOroB, (OPMYJIUPOBAHMS BBIBOJIOB) MJIsi PEIICHUS
MOCTaBJICHHOW 3aJ]a4¥, IPUMEHEHUE OCHOBHBIX METOJ0B NTO3HAHUS

(Habmro/ieHHs, HAy4YHOTO OKCIIEPUMEHTA) IS W3Y4YeHUsS Pa3IU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMA BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCS B MpodecCuoHaIbHOM cdepe;

- HCHOJIb30BAaHHE PA3JIMYHBIX HMCTOYHUKOB [IJIsI TOJYYEHUS] XUMHUYECKOU
uHpopMaly, yMEHHUE OIEHUTh €€ JOCTOBEPHOCTh JJISi JOCTHKEHHUS XOPOIIUX
pe3yabTaToB B npodeccuoHaibHol chepe;

Ilpeomemmnwie:

- c(hopMHPOBAHHOCTh MPEACTABICHUNA O MECTe XMMHUU B COBPEMEHHOM HaydyHOU
KapTUHE MUpPa; TIOHUMaHUE POJIM XUMUHU B (POPMUPOBAHUU KPYro3opa U PyHKIIMOHATILHOU
IPAaMOTHOCTH Y€JIOBEKA IS PEIICHUS TPAKTUUECKUX 3a]1ay;

- BJIaJICHUE OCHOBOMOJIATAIOIIMMU XUMUYECKUMU MOHITUSMU, TEOPUSIMU, 3aKOHAMU
U 3aKOHOMEPHOCTAMH; YBEPEHHOE TMOJIb30BAHUE XHMHUYECKOW TEPMHUHOJIOTUEH H
CHUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMU METOJaMU HAy4YHOTO MO3HAHUS, UCIOJIb3YEMBIMHA B XUMUHU:
HAOIOZICHUEM, ONHUCAaHUEM, H3MEpPEHUEM, OKCIEPUMEHTOM; yMEeHHE 00pabdaThIBaTh,
OOBSCHATH PE3yJbTaThl TPOBEICHHBIX OIMBITOB W J€JaTh BBIBOJABI, TOTOBHOCTH H
CIIOCOOHOCTh MPUMEHSATHh METOIbI IO3HAHMSI IPY PEIICHUH MPAKTUUECKUX 3a/1a4;
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- c()OpMUPOBAHHOCTH YMEHHS JaBaTh KOJWYECTBEHHBIE OLICHKU W IMPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSM;

- BJIQJICHUE MPaBWJIAMU TEXHUKH O€30MACHOCTU MPHU UCIOJIb30BAHUU XUMHUYECKUX
BEIIECTB;

- c(OpMUPOBAHHOCTh COOCTBEHHOW IMO3UIIMM IO OTHOIICHUIO K XUMHUYECKON
uH(popMaIuu, MOTy4aeMOr U3 pa3HbIX HCTOYHUKOB.



2. CTPYKTYPA U  COJAEPXAHMUE OBIIEOBPA3OBATEJBHOM
JAUCHUTIJIINHBI
2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HO padoThl

Bup yueOHoi padoThI Ob6bem B
yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOMH TUCHMILTHHBI 79
B TOM YHUCIIE:
-110 BUJIaM y4EOHBIX 3aHITHI:
Jlexuuu, ypoku 38
JIabopaTopHble 3aHATHS -
[IpakTrueckue 3aHATHS 26
Koncynpranmmn )
CamocrosiTesibHasi padoTa 8
IIpome:xxyTounass arrecraums B opMe KOHTPOIbHOU padboThI (1 )
ceMectp), auddepeHImpoBaHHOrO 3a4eTa (2 ceMecTp).




2.2TeMaTH4YeCcKHUii IUIaH U coJiepKaHue YYeOHOMH TUCUMIINHBI

HanmenoBanme Conep:xanue yueOHOIro MaTepHuaJia, JJadopaTopHble U MPAKTHYECKHE 3aAHATHS, Oo0bem YpoBennb
pa3aesioB U TeM caMoCTOsITe/IbHAsl padoTa o0y4arouierocs, Kypcosasi padora (mpoekr) (eciu 4yacoB 0CBOEHMS
IPEAYCMOTPEHBI), HHbIE BUAbI Y4e0HO0I pad0Thl B COOTBETCTBUH C Y4eOHBIM IJIAHOM
1 2 3 4
1 cemecTp
Beenenune Coaepxxanue yueOHOro MaTepuaJa
Hayunble METOIbI TO3HAHUS BEIIECTB U XMMHUYECKUX ABJICHUN. POJIb SKCIIEpUMEHTa U TEOPUH B 2 1
XuMHUHM. 3HayeHHWe xumuu npu ocBoeHuun npodeccuir CIIO u cneumansHoctedt CIIO
TEXHUYECKOTO Mpoduist mpodeccuoHaAIbHOTO 00pa30BaHMUS.
Pa3nes 1. O01masi M HeopraHuvyeckass XMMHA 50
Tema 1 OcHOBHBIE NOHATHS M 3AKOHbI XUMHUM 2
1.1. OcHoBHBIE Copepxxanue yuyeOHOro MaTepuasa
TIOHSTHS XUMHUH. CocraB BemecTBa. XUMHUECKHE dTeMeHTEL. CrocoObI CYIIeCTBOBAHNS XUMHUUECKUX JJIEMEHTOB: 2 1
OcHoBHbIE 3AKOHBL | o70\11 IpoCTEIE H CITOKHBIE BEIECTBA. BelecTBa TOCTOSHHOTO 1 IIEPEMEHHOTO COCTaBa. 3aKoH
XuMun MOCTOSIHCTBA COCTaBa BEUIECTB. BelecTBa MOJNEKYISIPHOIO W HEMOJIEKYJISIPHOIO CTPOCHHS.
N3mepenne BemecTtBa. Macca aToMOB U MOJieKysl. AToMHasi equHuIa Macchl. OTHOCUTENBHBIE
aTOMHasi U MOJEKyJsipHass Macchl. KonnuecTBO BellecTBa UM €QUHULBI €r0 U3MEPEHUs: MOJb,
MMOJIb, KMOJb. Yuciao ABoraipo. MonsipHast Macca. ArperaTHble COCTOSIHHS BEIIECTBA:
TBepJoe (KpUCTAIMYecKoe W aMop(HOE), )KUJKOe M ra3000pa3Hoe. 3aKOH ABOraJpo M €ro
CIIEICTBUSL. Mounsipablii 00bEM BEIIECTB B Ta3000pa3HOM COCTOSHUH. OObeIUHEHHBIN
ra3oBblii 3aKOH M ypaBHeHUe MeHnneneeBa—Knanelipona. CMecu BemiecTB. Paznuums mexnay
CMECSMH M XUMUUYECKIMHU COCTMHEHMSIMU. MaccoBasi 1 00beMHasl I0JIM KOMIIOHEHTOB CMECH.
Tema 2. Ilepuoanuecknii 3axoH u [lepnoanyeckas cucrema xumudeckux 3jemeHToB J[.U. MenaeiieeBa u crpoenue 4
aroma
2.1. Illepuoauueckuii | Cogep:kanue yueOHOro MaTepHuaJia
3axon /[.H. [lepuonnueckuit 3akon J[.M.MenneneeBa. Otkpeitue J.M.MenneneeBsim Ilepuoanueckoro 2 1
MenaeneeBa. 3akoHa. [lepuogmveckuii 3axkoH B dopmynupoBke J.M.Menneneesa. [lepnoandeckas Tabiuia

CrtpoeHue aToma.
3HaveHHe 3aKOHA
J.A. MenneneeBa

XUMHUYECKHX JJIEMEHTOB — TIpaduuecKkoe OTOOpakeHHe MepuoJudeckoro 3akoHa. CTpykTypa
MEePUOIUYECKON TaOJNUIBI: TepUoasl (Manble W Oonblme), TPynmbl (TJIaBHAas U TOOOYHAs).
Crpoenue aroma u Ilepuonuueckuii 3akon J[.M.MenneneeBa. AToM — cioxHas yactuua. SAapo
(IpOTOHBI U HEUTPOHBI) U HAEKTPOHHAS 0000uKa. M30TOMBI. CTpOEHUE AMEKTPOHHBIX 000I0UYEK
aTOMOB JIEMEHTOB MaJIbIX MeproJ0B. OCOOEHHOCTH CTPOEHHS IEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB OOJIBIIUX TEPHOJOB (TIEPEXOAHBIX AeMeHTOB). [loHaTne 06 opOuTansx. s-, p- u d-
opOuTanu. DIEKTPOHHbIE KOH(MUTYpallMk aTOMOB XHUMHYECKHX 3JeMeHTOB. CoBpeMeHHas
dbopmynupoBka [leprnonnueckoro 3akona. 3nauenue [lepuoamdeckoro 3akona u [lepruoandeckoit




CHUCTCMBbI XHUMHUYCCKHUX 3J3JICMCHTOB I[I/I MeH):[eﬂeeBa IJId pa3sBUTUA HAYKHM W IMOHUMAaHUA
XUMHYSCKOM KapTUHBI MHpPA.

CamocrosiTejibHas padoTa 3
Tema 3. CTpoeHune BeuiecTBa
3.1. Uonnas Conep:kanue y4eOHOT0 MaTepuaJia
XHMHYecKasi CBA3b. HNonnas xumuueckas cBsi3b. KaTtnonbl, ux oOpa3oBaHHE W3 aTOMOB B pe3yjbTaTe Ipolecca 1
KoBasienTHas OKHCIIeHUs.. AHHOHBI, UX O0Opa3oBaHHE M3 aTOMOB B pPE3yJIbTaTe IpPOIEcCa BOCCTAHOBIICHUS.
XHMHYecKas CBA3b. HonHasi CBsI3b Kak CBsI3b MEXJIy KaTMOHAMM M aHMOHAMHM 3a CYET 3JIEKTPOCTaTHYECKOIO
Mertannunyeckas nputTsokeHus.  Knaccuukanuss HMOHOB: IO COCTaBY, 3HAKy 3apsja, HAJIUYUIO THAPATHOM
CBA3b o0osiouku. HMoHHble KpucTauMueckue pewmeTkd. CBONCTBA BEIIECTB C HOHHBIM TUIIOM
KpUCTaNIM4eckol pewmerku. KoBaleHTHas XuMudeckas CBsi3b. MexaHuU3M 0Opa30BaHUS
KOBAJEHTHOM CBsI3U (00-MEHHBIH M JOHOPHO-aKUENTOPHBINH). ODIEKTPOOTPULIATEIIBHOCTD.
KoBaseHTHBIE NONSIpHAs U HENOJIsApHas CBsi3U. KpaTHOCTh KOBaJIEHTHOM CBsI3U. MoneKyIsipHbIe
U aTOMHBbIE KpHcTajuinyeckue pemeTku. CBONCTBA BELIECTB C MOJEKYJISPHBIMU U ATOMHBIMHU
KPUCTAITIMYECKUMHU PEILIETKAMHU.
Merannuueckast cBs3b. Meraminyeckass KpUCTAIMYECKAss penieTka U MeTaJlIMdecKast
XUMH4YeCcKas cBs3b. DHU3nuecKkue CBOMCTBA METAJIOB.
3.2. ArperaTHble ArperaTHble COCTOSIHMS BEIECTB M BOJOPOAHAs CBs3b. TBepaoe, *KHUAKOE M Ta3000pa3HOe 1
COCTOSIHWSI BEIleCTB | COCTOsIHMA BemiecTB. [lepexon BemiecTBa W3 OJHOTO AarperarHoOro COCTOSIHMSL B JIpYroe.
¥ BOJOPOAHAas cBA3b. | BoxoponHas cBA3b.
Yucrtble BemecTtBa u | Yuctsle BeniectBa U cMecu. [lonsTre o cmecu BeniecTB. 'OMOT€HHBIE U T€TEPOrEHHBIE CMECH.
cvecu. lucnepcubie | CoctaB cMeceil: 00beMHast 1 MaccoBast 10JIM KOMIOHEHTOB CMECH, MaccoBast J10Jisl IPUMECEH.
cMecH IIpakTuyeckoe 3ansaTue Nel. Perienre pacueTHbIX 337a4 Ha HAXOXKJEHHE 00bEMHOM U 2,3
MacCOBOM J0JIM KOMIIOHEHTOB CMECH
Tema 4. Boga. PacTBopbl. DJ1eKTPOJUTHYECKAS TUCCOIHAIUS
Tema 4. Bona. Copepxxanue y4eOHOIro MaTepuaJa 2
PacrBopsbI. Bopa. Pacteopsl. PactBopenue. Bona kak pactBoputens. PacTBOpUMOCTE BEIIECTB. 1,2
JJiekTpoJMTHYecKasa | HachllieHHbIe, HEHACHIIICHHBIC, IEPECHIICHHBIE PACTBOPHL. 3aBUCUMOCTh PAcTBOPUMOCTH
AUCCOHALMS ra3oB, )KHJKOCTEH M TBEP/BIX BEIIECTB OT PA3JIUYHBIX (PAaKTOPOB.

MaccoBast 10711 paCTBOPEHHOTO BEIIECTBA. DJIEKTPOIUTHUECKAS TUCCOIHAIUS. DIEKTPOIHUTH 1
HEIJIEKTPOUTHL.  DJEKTPOJUTUYECKAsT  JUCCOIMANus.  MeXaHU3Mbl  DJIEKTPOJIUTHUIECKOM
JUCCOIMAIIMU JUIsI BEIIECTB C PA3JIMUYHBIMU TUIAMU XUMHUYECKOH CBs3U. | MapaTupoBaHHbBIE U
HETUApaTUPOBaHHbIE MOHBL. CTENEHBb AJICKTPOJUTHUYECKON auccoruanui. CHIbHBIC U Clla0ble
ANEKTPOJUTH. OCHOBHBIE TOJIOKEHUSI TEOPUHU BJICKTPOJUTUUYECKOM nucconuanuu. Kuciorsl,
OCHOBAHUS U COJIU KaK AJICKTPOJIUTHI.




IIpakTyeckoe 3ansaTue Ne 2. [IpurorosiieHne pacTBopa 3aJaHHOW KOHLEHTPALIUU.

Tema 5. Kinaccupukanusi HeOpraHu4eckux coeiMHEeHU U UX CBOIiCTBA 10
5.1. Kucaotsl 1 ux Copnepxxanue yueOHOIo MaTepuasa
CBOIICTBA. Kucnotsl m ux cBoiictBa. KHCIOTBI Kak 3JEKTPOJMTHI, UX KIACCUPHUKAIMS 10 PA3TUYHBIM 2
OcHOBaHMA M COJIM U | IPU3HAKAM. XMMHUYECKHE CBOMCTBA KUCIOT B CBETE TEOPUH IJICKTPOIUTHUSCKON JHUCCOLUAIIHH.
HX CBOJCTBA. Oco0eHHOCTH B3aMMOJICUCTBUSI KOHIICHTPUPOBAHHON CEPHOM M a30THOW KUCIOT C METajulaMH.
Oxcuabl u OcHoBHBIE CcMOCOOBI MOMy4deHHs] KUCHOTh. OcHoOBaHMS M UX cBoiicTBa. OCHOBaHHS Kak
OCHOBAHUA M HUX ANEKTPOJUTHI, HMX KiIacCH(PUKAIMSA 10 Pa3IUYHbBIM MpU3HaAKaM. XHMHYECKHE CBOWCTBA
CBOIiCTBa OCHOBAHUH B CBETE TEOPHUH SJEKTPOIUTUUECKOU JUCCOLMaluu. PaznoxkeHrne HepacTBOPUMBIX B
BOJIc OCHOBaHUH. OCHOBHBIC CIIOCOOBI TTOJTy4eHHst ocHOBaHWK. Conn 1 ux cBoiicTBa. Conm Kak
3nekTposuThl. ConM cpelHue, KHUCIble U OCHOBHBIE. XMMHYECKHME CBOWCTBA COJIEH B CBETE
TEOPUHU DIIEKTPOIUTHYECKON auccorumanuu. CrnocoObl momydenust coneil. ['muponu3 comeit.
Oxkcunel u ux cBoiictBa. ConeoOpasyrone W HecosieoOpasyronme okcuabl. OCHOBHEIE,
aM(pOTEepHBIE U KHUCIOTHBIE OKCHJbI. 3aBUCUMOCTb XapaKTepa OKCHJAA OT CTEIEHU OKHUCIICHUS
00pa3yromiero ero MeTauia. XMMUYECKHe CBOMCTBA OKCUIOB. [lomydeHne OKCHuoB.
I[IpakTuyeckoe 3ansaTue Ne 3. B3aumoseiicTBre coseit Ipyr ¢ Apyrom.
IIpakTuyeckoe 3ansaTue Ne 4 Penienne skcriepuMeHTalbHBIX 331a4 1o Teme «Knaccudukanus
HEOPraHWYECKUX COEMHEHHUI U UX CBOMCTBa)
Tema 6. XumMnueckue peakuuu 4
6.1. Copnepxanue yueOHOro Mmarepuasa
Kaaccupuxanus Knaccudukanus XuMuueckux peakiuid. Peakunu coequHeHusl, pa3ioKeH s, 3aMeleHus, 2
XUMHUYECKHUX obmena. [IpoMexyToUHasl aATTECTAIUA -KOHTPOJIbHAsI padoTa
peakuui
2 cemecTp
6.2. OxucaureabHo- | Kartanutudeckue peaknuu. OOpaTuMbie 1 HEOOpaTUMbIE peakiiuu. [ OMOreHHbIE B TeTepOTreHHbIE 2

BOCCTAHOBHTE/IbHbBIC
peakuuu. Ckopocrb
XHMHYECKHX
peaxkuuii

peakiuu. JK30TepMHUUECKUE U SHIOTepPMUIECKIe peakiuu. TernnoBon d3pHeKT XUMHUECKUX
peakuuid. TepMoxuMudeckrue ypaBHeHUA. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
Crenens okucnenus. OKUCIuTeNb U BOCCTaHOBIIEHHE. BoccTanoBUTENb U OKUCIeHUE. MeTon
3JIEKTPOHHOTO OajiaHca il COCTaBJICHUS YPAaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. CKOpoCcTh XUMHUUYECKUX peakuuid. [IoHsATHE 0 CKOPOCTH XUMHYECKUX PEaAKIIHil.
3aBUCHUMOCTbh CKOPOCTH XUMHUYECKHUX PEAKIHMA OT pa3aIndHbIX (DaKTOPOB: MPUPOIbI
pearupyromux BCIICCTB, UX KOHICHTPpAalIUU, TCMIICPATYPhbI, IOBCPXHOCTHU COITPUKOCHOBCHUS U
WCITOJIB30BaHUS KaTanu3aTopoB. OOpaTUMOCTh XUMUYECKUX peakiuidi. O0paTumbie U
HeoOpaTUMbIe peakinyi. XMMHUYECKOe pABHOBECHE M CIIOCOOBI €0 CMEIICHHSI.




Tema 7. MeTa/lIbl 1 HEeMeTAJLIBI
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7.1. MeTajisbl.

Conep:kanue y4eOHOT0 MaTepHuaJia

O0mme cnnocodb1 Mertannel. OcoOOEHHOCTH CTPOEHUS aTOMOB M KpUcTaiioB. PU3nuecKue CBOMCTBA METAILIIOB. 2 1
MOJIy4YeHUs Knaccugukaius MetanioB o pa3iIn4HbIM IIpU3HAKaM. XUMUYECKHE CBOWCTBA METAIJIOB.
MeTaJLJI0OB DIEKTPOXUMHUECKUH psiji HAapsDKeHUH MetauioB. Meramnorepmust. OOmmue criocoOst
nostydeHust metayuios. [Tonstue o meramurypruu. [Iupomeramnyprus, ruipoMeTaITyprus 1
anekTpomeTaiuryprusi. CrizaBbl YEpHBIE U [IBETHBIE.
7.2 HemeTtanbl Hemerannsl. OcobeHHOCTH cTpoeHus aToMOB. HeMeTasuibl — mpocThle BelecTBa. 3aBUCUMOCTb 2 1
CBOIMCTB raJIor€HOB OT UX MOJOXEHUS B Iepuondeckoi cucteme. OKUCIUTENbHbBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT UX ITOJIOXKEHHUS B PAAY
AIEKTPOOTPULIATEIIBHOCTH.
IIpakTuyeckoe 3anaTue Ne 5. PerieHne SKCriepuMEHTAIBHBIX 3a71a4 2 2,3
IIpakTnyeckoe 3ansiTe Ne 6. O3HaKOMJIEHHE CO CTPYKTYpaMH CEpPOro 1 0esoro yyryHa. 2
CamocrosiTesibHasi pa6oTa 6 3
Pa3nen 2 Opranuyeckasi XumMus 20
Tema 8. OcHoBHBIE Conep:xanue yueOHOTro MaTepuaJia 4
MOHATHSA ITpenmer oprannyeckoil xumuu. [IpupoaHble, HICKYCCTBEHHBIE U CUHTETUUECKNAE OPIraHUUYECKUE 2 1
OpraHnvecKoi BenlecTBa. CpaBHEHUE OPTraHUYECKUX BEILIECTB C HEOpraHM4ecKUMH. BaneHTHOCTh. XuMHuueckoe
XHMHH U Teopus CTPOEHHE KaK NOPSAJOK COEAMHEHHs aTOMOB B MOJIEKYJIBI 10 BaJIECHTHOCTH. Teopus CTpOeHUs
CTPOEHUS oprannueckux coeauHeHnii A.M.bytinepoBa. OCHOBHBIE MOJOKEHHUSI TEOPUU XUMUYECKOTO
OpPraHu4YecKuXx cTpoeHusi. M3omepus u u3oMepbl. Xumuueckue GopMyibl 1 MOAETH MOJIEKYI]T B OPraHUYECKOM
coeIMHEeHU I xumun. Knaccugukanus oprannueckux Bemiects. Kinaccudukaius BemecTB 1o CTPOSHUIO
YIJIEPOJHOrO CKelleTa U HATM4KI0 (DYHKIIMOHAJBHBIX Ipymil. 'oMosioru u romosiorusi. Hayana
HomeHknarypel [UPAC. Knaccudukanus peakuuii B oprannyeckoit xumun. Peakimu
IpUCOEANHEHN (THIPUPOBAHMSI, FAJIOT€HUPOBAHNS, THIPOraJIOT€HUPOBAHNS, THIPATALIUN ).
Peakuuu otmierienus (AeruApupoOBaHus, JeTUIpOTraJoreHupoBaHus, AeruapaTanun). Peakuun
3aMeleHus. Peakiium n3oMepu3anuy.
IIpakTuyeckoe 3ansitue Ne 7. M3roToBieHne MoJieael MOJIEKYJ OpraHUYECKNX BELIECTB. 2
Tema 9. Yruesogopoabl M X IPHUPOJAHbIE HCTOYHUKH
9.1 AnkaHbl. Conep:xanue yueOHOIro MaTepuaJia
AJikeHbl. /lneHbI U AnkaHbl. AJIKaHbl: TOMOJIOTMUECKUN psJl, U30MEPUS U HOMEHKJIATypa aJKaHOB. XHMHUYECKUE 2 1

Kay4YyKH

CBOICTBa aJKaHOB (METaHa, STaHa): TOPEHHE, 3aMeIlleHUE, pPAa3I0oKEeHHEe, NErHIpPUpOBaHUE.
[IpumMeHeHne alkaHOB HA OCHOBE CBOMCTB.AJIKEHBI. DTUJIEH, €T0 MOTy4eHue (AeTuIpupoBaHIEM
9TaHa, JETOoJIMMEPHU3alued MONMMAITUIICHA). [ OMONOTHYECKUN Psii, U30MEpHsi, HOMEHKJIAaTypa
aNKeHOB. XMMHUYECKHUE CBOWCTBA ATUJICHA: TOpEHUE, KAYSCCTBCHHBIE Peakiuu (0OeCIIBEeUNBAHKE
OpoMHOI BOJBI M pacTBOpa MepMaHTraHaTa Kajus), rufparanus, noaumepusanus. [Ipumenenue




JTUJICHA HA OCHOBE CBOMCTB.

Juensl u kaydyku. [loHsTHE O AMEHaX Kak YIIeBOJOpOJax C JABYMS JABOMHBIMHU CBSI3SIMHU.
ComnpsbkeHHbIE AMEHBl. XMMUYECKHE CBOWCTBa OyTraaueHa-1,3 u m3ompeHa: oOeciBeuMBaHHE
OpOMHOI BO/IbI M OJMMEpH3alMsl B Kayuyku. HaTypasnbHblil U cHHTETHYECKUE KaydyKu. Pe3una.

9.2. AIKHMHBI H
Apenbl. [Ipupoanbie
HCTOYHUKH
YIJ1eBOJI0OPO/I0B.

AnkuHbl. AnetuieH. XUMHUYECKHUE CBOWCTBA alleTUJICHA: TOPEHHE, OOecIBEeUHBaHHE OpPOMHOI
BOJIbI, IIPUCOEAMHEHUN XJIOPOBOAOpOJa W ruapaTtanus. lIpuMeHeHue aneTuiieHa Ha OCHOBE
CBOMCTB. MexKK1accoBast U30MEpHUsl C AJIKaIUECHAMMU.

Apenbl. benzon. Xumuueckue cBoiicTBa O€H30j7a: TOpPEHHME, pEaKIUU 3aMEelICHUs
(ramorenupoBanue, HUTpoBaHue). [Ipumenenue OeH3o0jla HAa OCHOBE CBOMCTB. I[lpupomHbie
HCTOYHUKH YriaeBo10poaoB. [Ipupoanblil ra3: cocras, IpUMEHEHHE B KadecTBe ToruBa. Hedtb.
CocraB u nepepadotka Heptu. [leperonka Hegru. Hedrenpomayks

IIpakTnyeckoe 3ansaTHe Ne 8. O3HaKOMIIEHHE C KOJUICKIIMEH KaydyKOB M 0Opa3lamMu M3IeITHid
U3 PE3UHBI

Tema 10. Kuciaopoacoaep:kamue oprannyeckKne coeTHHeHNsI

10.1. CiupThl.
Denon

Coaep:xanue yueOHOTo MaTepHaJia

Crnuprtsl. [Tonydyenue sTaHoIa OpO’KEHUEM TUIFOKO3bI U THApaTalyen sTuieHa. [ uapokcuibHas
rpynna kak ¢yHKuoHanpHas. [loHsATHE 0 IpeieNnbHbIX OAHOATOMHBIX CIIUPTax. XUMHUYECKUE
CBOMCTBA 3TaHOJA: B3aUMOJIEHCTBHE C HATPUEM, 00pa30BaHKME MPOCTHIX U CIOXKHBIX F(PHPOB,
OKHCIIeHHE B anbJerui. [lpumMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0
IIOCJIEICTBHS U1l OpraHU3Ma YeI0BEKA U MPEAYIIPEKICHUE.

10.2. ®enoua

Coaep:xxanue yueOHOro MaTepuaJia

FJ’II/HlepI/IH KaK npeACTaBUTECIIb MHOIOAaTOMHBIX CITMPTOB. KauecTBennas peaKkuusa Ha
MHOTroatoMHble ciupThl. [Ipumenenue rmunepuna. Genon. Gusndyeckrne U XUMUYECKUE
cBoiicTBa (peHoNa. BzanmHoe BIMsIHUE aTOMOB B MOJIEKYJIe (peHOJIa: B3aUMOJCHCTBIE C
TUAPOKCUIOM HATPHS U a30THOM KucioToi. [Ipumenenune ¢eHona Ha OCHOBE CBOMCTB.
Anpneruapl. [loastue 00 anpaerunax. AnpaeruaHas Tpynna Kak GyHKIIMOHATbHASI.
dopManbaerua 1 ero CBOMCTBAa: OKUCICHUE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBIIEHUE B
COOTBCTCTBYIOHII/Iﬁ CITUPT. HonyquI/Ie ATBACTUAOB OKHCIICHUEM COOTBETCTBYIOIIHUX CITMPTOB.
[Tpumenenue hopMabaeruia Ha OCHOBE €r0 CBOWCTB.

IMpakTnyeckoe 3ansaTHe Ne O OsHakomieHne PacTBopeHwe TiHIepriHa B BOAEC U
B3aUMOJICUCTBUE C THIPOKCUIOM MEIH

10.3. Kap6oHoBbIe

Coaep:xanue yueOHOT0o MaTepHuaJia




kucJoThl. Ciioxkabie | KapO6oHoBbie kucnotel. [ToHsTHE 0 KapOOHOBBIX KucioTax. KapObokcuibHas rpymmna Kak

3¢upsbI U KUPBI (byHKUMOHAIBbHAS. ["'OMONOrnYecKuii psil MpeAeIbHbIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
[Tony4yenne KapOOHOBBIX KHCIOT OKUCICHUEM aJibJICTHIOB. XMMHUECKUE CBOMCTBA YKCYCHOM
KHCJIOTBI: 00IME CBOMCTBA C MUHEPAJIbHBIMH KMCIOTAaMH U PeakLus 3TepuduKanuu.
IIpuMeHeHne yKCYCHOM KUCIOTHI HA OCHOBE CBOWCTB. BrIcIIne )KUpPHBIE KUCIOTHI Ha IpUMEpe
NaJIBMUTHHOBOM U CTCAPUHOBOM.

Crnoxuble 3¢upsl 1 xupbl. [lomydenue cioxkHbIX 3PUPOB peakiuen srepuduxanuu. CloxxHbIe
3¢upsl B IpUpoje, ux 3HaueHue. [IpuMenenme cinoxkHbIX 3(pUPOB Ha OCHOBE CBOMUCTB. JKUpbI Kak
cioxxueie 3gupsel. Kinaccupukamus >xupoB. XUMHUUECKUE CBOMCTBA KUPOB: THIPOIH3 U
TUAPUPOBAHUE )KUJKUX KUPOB. [IpuMeHeHNe )KUPOB Ha OCHOBE CBOMCTB. Mblia.

10.5. Yraesoasbl Copneprxanue yuyeOHOIro MaTepuasa 2
VYrneBoasl. YIiIeBoibl, X Kiaccu(uKalus: MOHOcaxapH bl (TIr0K03a, ppykrosa), AUcaxapHibl
(caxapo3a) u monucaxapuibl (Kpaxmall U 1eJUIi0I103a). [ ioK03a — BEIIeCTBO ¢ JBONCTBEHHON
byHKIMEH — anbIeruoCIUpT. XMMUYECKHUE CBOMCTBA TIIFOKO3bI: OKUCICHHUE B TIIIOKOHOBYIO
KHCJIOTY, BOCCTAaHOBJIEHHE B COPOUT, CIUPTOBOE OpokeHue. [[puMeHeHne riroKo3sl Ha OCHOBE
CBOWCTB. 3Hau€HHE YIJIEBOAOB B )KUBOM MPUPOJIE U )KU3HU desoBeka. [IoHsaTHe 0 peakiusx
TIOJIMKOH/ICHCAITUH 1 TUPOJTN3a Ha IPUMEPE B3aUMOIIPEBPAIICHHUI: TITFOK03a «>TTOJIMCaXapu/l.

Tema 11. Conep:xanue yueOHOro MaTepuaJia 2
A3oTcoaepikammue Awmunsbl. [Tonarue 06 amuHax. Anudaruyeckue aMHUHBI, UX KJIacCU(UKALUs ¥ HOMEHKJIATypa. 2
Opranm4eckue AHUIMH Kak opraHudeckoe ocHoBaHue. [lonyueHne anunuHa U3 HUTpoOeH3ona. [IpuMenenue
COCTUHCHUSI. aHWJIMHA HA OCHOBE CBOWCTB. AMHHOKHUCIOTHI. AMHHOKHCIOTBI Kak aMQoTepHbIe
Ioanmepsi TU()YHKIIMOHAIBHBIE OpPraHWYECKHUE COCAMHEHUS. XWMUYECKHE CBOWCTBA aMUHOKHCIIOT:

B3aMMOJICHCTBHE C IIENOYaMH, KHCIOTaMH U JIPYr C JIpyroMm (peaxiust MOJUKOHACHCAIIWH).
[lentumHas cBsi3b W monumnentuabl. [I[puMeHeHHe aMHHOKHCIOT Ha OCHOBE CBOWCTB. benkwu.
[lepBuuHas, BTOpPHYHAs, TPETUYHAs CTPYKTYphl OeNKoB. XUMHYECKHE CBOWCTBA OEIKOB:
rOpeHue, JeHaTyparusi, TUIPOJIU3, I[BETHbIE peaknuu. buomornyeckne  (QyHKIHH
oenkoB.Ilomumepsl. benku u momucaxapunsl kak Ouomonmumepsl. [lmactmaccel. [lomydenue
MOJIMMEPOB  PEAKIUed TOJMMEpU3allid ¥ TOJUKOHACHCAIIMU. | epMOIUIACTUYHBIE W
TEPMOpEaKTUBHBIC TIacTMacchl. [lpencraButenu miactMmacc. BonmokHa, ux KiaccuduKaius.
ITonydyenune BoaokoH. OTIIENbHBIE MPEICTABUTEIN XUMHUUYECKUX BOJIOKOH.

Kouncyabranuun -

IIpome:xxyTouHasi arrecranus — 1u¢depeHIUPOBAHHBIN 324eT -

Jl1sl XapakTepUCTUKU YPOBHS OCBOEHUS y4€OHOI0 MaTepuaa UCIOJIb3YITCS CIeyroIne 0003HaYeHu:

1. — o3HakoMuTENLHBIN (Y3HABAHKE M3yYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpoayKTHBHBI (BBIIOJHEHHUE AEATENHHOCTH 110 00pasily, HHCTPYKIMH, METOAMYECKUM PEKOMEHIALMAM UM HOJPYKOBOICTBOM);
3. — NpOAYKTUBHEIH (IJTAHKPOBAHUE U CAMOCTOATENBLHOE BBIIOJIHEHUE IEATENHHOCTH, PEMICHHE TIPOOIEMHBIX, CUTYalIHOHHBIX 3a[aHHUA).




2.3 XapakTepucTUKa OCHOBHBIX BH/I0OB YUeOHOIAeATEJIbHOCTH

Copaepxxanue 00y4yeHus1

XapakTepuCcTHKA OCHOBHBIX BH/IOB /1eATEJIbHOCTH
CTYIeHTOB (HA YPOBHE Y4eOHbIX /1eliCTBHI)

Baxkaeiinme xuMu4yeckKue
MOHATHSA

YMeHue f1aBath onpeeseHue U ONepUpoBaTh CIEIYIOIIUMHU
XUMHUYECKUMHU MOHATUSIMU: BEILIECTBO, XUMUUECKHUN JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE AaTOMHAsI ¥ MOJIEKYJISIpHAs
MaccChl, HOH, AJJIOTPOIHSL, U30TOIIbI, XUMUYECKAsI CBSI3b,
NEKTPOOTPHULATENBbHOCTD, BaJICHTHOCTD, CTENIEHb OKUCIIEHUS,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00beM ra3000pa3HbIX
BEIIECTB, BEILIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUSI, PACTBOPBL, JJIEKTPOJIUT U HEITEKTPOJIHT,
ANEKTPOIIUTHYECKAS TUCCOIMALINS, OKUCIUTENh U
BOCCTaHOBUTEJb, OKUCICHHE U BOCCTAHOBJICHHE, TETNIOBOM
3¢ (deKT peakiuu, CKOpOCTb XUMHUYECKON pPeaKInu, KaTaius,
XUMHUYECKOE paBHOBECHUE, YITIEPOAHBIN CKEJIET,
(yHKIMOHATBbHAS TPYIINA, H30MEPHUs, TOMOJIOTHS

OcHOBHBIE 32aKOHBI XUMHH

®opMyIMpoBaHUE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBKA IPUYMHHO-
CIIEICTBEHHOW CBSA3M MEXKIY COJIEPKaHUEM 3TUX 3aKOHOB U
HalMCcaHUEeM XMMHYECKUX (OPMYI U ypaBHEHUH. Y CTaHOBKa
9BOJIIOLIMOHHON CYIIIHOCTH MEHJEIIEEBCKON U COBPEMEHHOM
(bopMyIMpoBOK nepuoaudeckoro 3akona /. 1. Menneneesa.
OO0BpsicHeHHEe HU3NIECKOTO CMBICTA CUMBOJIUKU
NePUOINYECKOH TabIUIBl XUMUYECKUX 31eMeHToB /1. 1.
MeHieneeBa (HOMEpPOB JIEMEHTA, TIEpUo/ia, IPYIIIbI) U
YCTaHOBKa HquHHHO-CHe}ICTBeHHOﬁ CBs3H MCXKIY
CTPOEHHEM aToMa U 3aKOHOMEPHOCTSIMU U3MEHEHHS CBOMCTB
3JIEMCHTOB U 06pa30BaHHI>IX HMMHU BCIICCTB B ICPUOJaX U
rpynnax. XapakTepuCTHKa 3JIEMEHTOB MajbIX U OOJIBIINX
IIEPUOJIOB I10 UX MOJ0XKEHHUI0 B [lepronnueckoi cucreme /1.
. MenneneeBa

OcHoBHbIE TCOPUHU XUMHUHU

YcraHOBKa 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BEIIECTB OT
CTPOEHUS aTOMOB 00Pa3YIOUIMX UX XUMHUUECKUX IEMEHTOB.
XapakTepucTUKa BaXKHEHIINX TUIIOB XUMUYECKUX CBA3EH U
OTHOCHUTEJIbHOCTH 3TOH THMonoruu. O0bsCHEHUE
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHUS
KPUCTAIUIMYECKUX pemeToK. @OopMyIHpOBKA OCHOBHBIX
TTOJIOKEHUN TEOPHUH IEKTPOJIUTHYECKON JUCCOLUALINN 1
XapaKTEPUCTUKA B CBETE 3TOW TEOPUH CBONCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX coeAMHEHUN. DOpMyIIHpOBKa
OCHOBHBIX IIOJIOXKEHUN TEOPUN XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX COCIMHEHUM U XapaKTEpUCTUKA B CBETE 3TOU
TEOPUH CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHU N
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OcHoOBHBIEC TEOPUH XMMHH

VYcraHOBKa 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX IEMEHTOB.
XapakTepucTrKa BaXXHEHIINX TUIIOB XUMUYECKUX CBA3EH U
OTHOCHUTENIbHOCTH 3TOU TUnojoruu. OObsicHEHHE
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMS
KPUCTAIUIMYECKUX peleToK. POpMyIMpOBKa OCHOBHBIX
IIOJIOYKEHUN TEOPUH DJIEKTPOJUTHYECKON JUCCOLMALIUU U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHUYECKUX coeAuHEHUN. POpMyIIMpOBKA
OCHOBHBIX II0JIOXKECHUN TEOPUU XUMUYECKOTO CTPOCHHUS
OpPraHMYECKUX COCIMHEHHUMN U XapaKTepUCTUKA B CBETE 3TOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPIaHUYECKUX
COCTUHEHUN

BaxkHeiinue BelecTsa "
MaTepUaJIbl

XapakTepucTUKa CoCTaBa, CTPOCHUS, CBOMCTB, MOJIYUYCHHS U
npuMeHeHust BakHenmmx metauios (IA u I A rpynm,
AIIOMHMHMUS, JKeJle3a, a B €CTECTBEHHO-HAYYHOM IIpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U X COSIUHEHHIA.
XapakTepucTuKa cocTaBa, CTPOEHUS], CBOMCTB, MOJIYyYEHUS U
npuMeHeHust BaxxHeimmx nemeramios (VIIL A, VIIA, VIA
TPYIII, a TaKXke a30Ta u Gocdopa, yriepoaa U KpeMHHUS,
BOJZIOPOJIa) U UX COEMHEHUN. XapaKTepuCTUKa COCTaBa,
CTPOEHHUSI, CBOMCTB, MOJIYYCHHS U IPUMEHEHHSI BaXKHEHIIINX
KJIACCOB YTJIEBOJOPOIOB (AIKAaHOB, IUKIOATKAHOB, AJIKEHOB,
AJIIKUHOB, apEHOB) U UX HanboJiee 3HAYNMbBIX B
HapOJHOXO03SHCTBEHHOM IUTaHE MPEICTAaBUTENICH.
AHanornyHas XapakTepuCcTHKa BaXKHEUIITNX Mpe/ICTaBUTENeH
JPYTUX KJIACCOB OPTraHMYECKUX COSAMHEHUIA: METaHOMa U
3TaHoJIa, CJIOKHBIX 3PUPOB, )KUPOB, MBI, AJIbJIETUIOB
(bopmanbaeruoB U aneTanbaeruaa), KeTOHOB (alleToHA),
KapOOHOBBIX KUCIOT (YKCYCHOM KHUCIIOTBI, /sl €CTECTBEHHO-
Hay4yHOTO MPOQHIIS PEeACTaBUTENEH JPYTUX KIACCOB
KHCJIOT), MOHOCaXapu10B (TIFOKO3bI), TUCAXapUIOB
(caxapo3bl), monrcaxapuaoB (Kpaxmasa U IeJUTI0I036),
aHWINHA, aMUHOKHCIIOT, OEITKOB, HICKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAY4yKOB, IJIACTMACC

XUMHYECKUN A3bIK U CHMBOJIMKA

Hcnonb3oBanue B yueOHOH U MpodecCHOHaTbHON
JEeATEIbHOCTH XUMUUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3BaHune n3y4eHHBIX BEIIECTB 110 TPUBUAIBHON WIIN
MEXIyHAPOAHOW HOMEHKIIATYPE U OTPaKEHUE COCTaBa 3THX
COEIMHEHMH C MOMOIIBI0 XUMUYECKUX (popmyn. OTpakeHue
XUMHUYECKHX IIPOLIECCOB € MTOMOIIBIO YPABHEHUM XHUMHUYECKHUX
peakuuii
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XuMHYeCKHe peakunu

OObscHEeHNE CYITHOCTH XUMUYECKUX MPOLIECCOB.
Krnaccudukanns XuMHUECKUX peaklMi M0 pa3IudyHbIM
MIPU3HAKAM: YUCIIY U COCTaBYy NPOAYKTOB U PEAareHTOB,
TermoBoMy (G (eKTy, HarmpaBlIeHUIO, Ga3e, HATHIUIO
KaTaJIN3aTOpPa, U3MEHEHUIO CTEIIEHEN OKUCIICHUS JJIEMEHTOB,
00pa3yIoNIMX BEIeCTBa. Y CTAHOBKA NMPU3HAKOB OOIIETO U
Pa3JIMYHOTO B TUIIOJIOTUH PEAKLUH 11 HEOPTAaHUYECKOU U
opranndeckoit xumuu. Kiaccuunukanus BemecTs 1
IIPOLIECCOB C TOYKHU 3PEHUS OKUCIICHUSI-BOCCTAHOBIICHHUS.
CocrapnieHue ypaBHEHUHN peakiuid ¢ TOMOIIBIO METO/1a
aneKTpoHHOro 6ananca. OObsICHEHNE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKLIUU U MOJIOKEHUS XUMUYECKOT O
paBHOBECHSI OT Pa3IUYHBIX (PAKTOPOB

XUMHYECKHH IKCIIEPUMEHT

BeInonHeHne XUMHYECKOTO IKCIICPUMEHTA B IIOJIHOM
COOTBETCTBUHU C MpaBmiamMu Oe3omacHoctu. Habmoaenue,
(buKcanus U onrucaHue pe3yIbTaToB IPOBEICHHOTO
IKCIIEPUMEHTA

Xumunueckasi uHpopmanus

[IpoBeaeHne caMoCTOATENHLHOTO MTOMCKA XUMUYECKON
WH(OPMAILINY C HCTIOIH30BAHIEM PA3TMIHBIX UCTOYHUKOB
(Hay4YHO-TIONYJIAPHBIX U3aHHH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTtepHeTa). Mcnonab30BaHUE KOMITBIOTEPHBIX
TEXHOJIOTHH J1s1 00pabOTKH U Nepesaul XUMHUYeCKOH
nH(pOpMaLIUY U ee MPEACTABICHUS B pa3NuYHbIX (hopmax

Pacuyernbl mo xumuueckuM gopmy.iam
U YPABHEHUSAM

YcTaHoOBKa 3aBUCUMOCTH MEX/y KaUeCTBEHHOH U
KOJINYECTBEHHON CTOPOHAMU XMMUYECKUX OOBEKTOB U
npoueccoB. Pelienne pacueTHbIX 3a/1a4 10 XUMUYECKUM
¢dbopmynaM U ypaBHEHUSIM

IIpopuiabHoe u npodeccHoHATBLHO
3HA4YUMOE COJAepPKaHHe

OObscHeHNE XUMUYECKUX SIBJICHUHN, TIPOUCXOSIIUX B
pupoe, ObITY U Ha Mpou3BoAcTBe. Onpenenenne
BO3MOKHOCTEN IPOTEKaHUS XUMUYECKUX IIPEBPALLECHNUN B
pa3nuuHbIX yciaoBusax. CoOtoaeHne npaBuil SKOJIOTHUECKU
IpaMOTHOTO OBEJCHUS B OKpy»Katomiel cpeae. OneHka
BIIMSIHUSL XUMHUYECKOTO 3arpsI3HEHNS OKPYXKArOIIe cpelibl Ha
OpraHM3M YeJIOBEKa U JPYTHE KUBBbIE OPraHU3MBI.
Cobnronenue npasuil 6€30MacHOro 0OpaleHust ¢ TOPIOYUMHU
Y TOKCUYHBIMH BEIIECTBAMHU, J1a00paTOPHbIM
obopynoBanueM. IloaroroBka pacTBOpoB 3aJaHHOMN
KOHIIGHTPALlMU B OBITY U Ha MPpOou3BoAcTBe. KpuTHueckas
OLIEHKa JIOCTOBEPHOCTH XUMHUYECKOH HH(popmanuu,
MTOCTYTAONIEN U3 Pa3HBIX HICTOYHUKOB
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3.YCJIOBUsA PEAJIM3ALINA PABOYEN IMPOT'PAMMBI
OBHIEOBPA30BATEJIBHOU JUCHHUIIJINHBI
3.1 MaTepuajJbHO-TEXHUYECKOE o0ecneueHue

[Ipn peanuzanmu oOpa3oBaTenbHONW mporpammbl mo crnenuadbHocTH 38.02.01
OKOHOMHKA M OyXraiatepckuit ydeT (IO OTpacisiM) HCHOJB3YIOTCS CIEIYIOIINE
KOMIIOHEHTBI MaT€pPUAIIbHO-TEXHUUECKOM 0a3bl 1151 U3yUEHUs TUCLUIIINHBI.

VYuebnas aygutopus 18 wa 30 mocamodHbIX MeCT Il HPOBEACHUS YYCOHBIX
3aHATUN BCEX BUAOB (B T.4. MPAKTUYECKON MOJATOTOBKUA OOYYAIOIIMUXCS), TPYIIIOBBIX H
WHANBUAYAIbHBIX KOHCYJbTAIlMH, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOU aTTeCTalluu
no azapecy yia. IlpsaumnuukoBa n.14 ctp. 6 yueOHsiii kopmyc 21. IlepcoHanbHBIi
KOMITBIOTEP C BBIXOJOM B HMHTEpPHET, SKpaH I MPOEKTOpa, JOCKa MapKepHas,
OPOEKTOp, 2 KOJOHKH, Yy4deOHBbIE CTOJbl, YYEHHYECKHE CTyJibs, KJIaBHATypa,
KOMIIBIOTEPHAsI MbIIlIb,HATJIAIHbIE TOCOOUS, IJIAKATHI.

Jlexuuonunsie aynuropun 31 u 15 mo 120 mocamounsix mect. [lepcoHanbHBIN
KOMIIBIOTEP C BBIXOJOM B HMHTEPHET, JKpaH s MPOEKTOpa, J0CKa MapKepHas,
OPOEKTOp, 2 KOJIOHKH, YYeOHBIE CTOJBI, YYCHHUECKHE CTYJbs, KIaBUATYpa,
KOMIIBIOTEPHAs] MBI, HATJIAIHBIE IOCOOMS, TUIAKaThl, CTEHABI IO aJpecy YiI.
[TpstanmnmKoBa A.14 ctp. 6 yueOHsIil kopmyc 21.

[Tomemienne a1 CaMOCTOATENBHOW pPabOTHl OOyyaroumxcs, ayauTopus 6, ¢
BBIXOJIOM B ceThb «VIHTEpHET» U JOCTYyIOM B D3JEKTPOHHYIO HH(POPMAIMOHHO-
oOpa3oBaTeNbHyI0 Cpely yHuBepcutera no azapecy yi. [IpsuummnukoBa 1.14 crtp. 6
yueOHbIii kopmyc 21, crmenuanm3upoBaHHash MeOeNb: CTONBI y4YeHHYeckue — 6 IiT.,

cTtynba — 12. TexHudeckue cpeactBa oOydeHuss W Marepuanbl: llepcoHalibHbBIE
KOMIIBIOTEPHI C BBIXOJOM B UHTEPHET

— 6 .

[Tomemienne A camMoOCTOSTENbHOM paboTel oOywarommxcss — LleHTpanbHas

HayuHas Oubnuotrexka mmenn H.U. XeneznoBa mo anmpecy JlucrBeHHu4Has amies, 2,
KOpIl. 1, — YhTanbHBIE-KOMIIBIOTEPHBIE 3abl (Ha S0 MOCAaTOYHBIX MECT) C BBIXOJOM B
UHTEpHET.

Ilepeuens He 00XxX00UMBIX KOMNIEKMOE JUUEH3UOHHO20 NPOPAMMHO0
obecneueHus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),0Omnepainonnas cucrema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckuii.

2.1. YueOHass JuTeparypa W pecypcbl HHGOPMAIMOHHO-
oOpa3oBaresibHOW  cpeabl YHMBEPCHTETa, BKJKYasg IMepe4YeHb  Yy4eOHo-
METOAHYECKOro olecnevyeHUsl HJA CAMOCTOATEIbLHON PadoThl 00y4aroIIUXCs IO

AUCHUIIJINHE



OcHoBHas quTEpaTypa:

1. TIlpecc, . A. O6mas xumus : yaeoHoe nocodue s cro / U. A. Ilpecc. — CaHkT-
[TetepOypr : Jlans, 2021. — 496 c. — ISBN 978-5-8114-7073-0. — TexcT :

JIEKTPOHHBIH // JIaHb : 3JICKTPOHHO-OMOINOTEYHAS CHCTEMA.

2. JlutBunoBa, T. H. O0mias u Heopranudeckas XuMus : yaeOHoe mocodue Jyist cro /
T. H. JIutrBunoBa, M. I'. JIutBunoBsa ; [lox o6mieit penakiueit T. H. JIutBuHOBO#M. —CaHKT-
[TetepOypr : Jlanb, 2022. — 212 ¢. — ISBN 978-5-8114-8667-0. — TekcT : 37eKTpOHHBIH //
JlaHb : 3JEKTPOHHO-OMOIMOTEUHAS

3. TameeBa, O. C. ®dusnueckas U KOJUIOUIHAS XUMHUS : yueOHOe nmocobdue Jjist cro /
O. C. I'ameeBa. — 6-¢ usn., crep. — Canxkt-IleTepOypr : Jlans, 2021. — 328 c. —ISBN
978-5-8114-7713-5. — Tekcr : 35eKTpoHHBIH // JIaHb : 31eKTpOHHO- OMbIHMOTEYHAs
cuctema. — URL:

4. Hurmatymmun, H. T'. JJabopaTtopHbie paOoThI 0 (HpHU3MUECKOI U KOJUIOUAHOMN
xuMuu : yueoHoe nocooue 11 cno / H. I'. Hurmartynnun, E. C. I'anueBa. — CaHKT-
[TerepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-6895-9. — Tekcr :

AIIeKTPOHHBIH // JaHb : 3eKTPOHHO-OMOINOTEYHAS CHCTEMa

5. Aunexcanapona, D. A. Heoprannueckas xumusi. TeopeTuuecKkre OCHOBBI U

1a00paTOPHBIN MPAKTUKYM : Y4eOHUK Juist crio / J. A. AnekcanapoBa. — 2-€ u3/l.,

crep. — Cankr-IletepOypr : Jlanp, 2021. — 396 ¢. — ISBN 978-5-8114-8214-6. —
Texcr : anexTponHbIi // JIaHb : 3EKTPOHHO-ONOIMOTEYHAS CUCTEMA. .

6. Kanycrtuna, A. A. O6mias u Heopranudeckas xumus. [IpakTukym : yueOHOe
nocobue s cro / A. A. Kanycruna, U. I'. Xansuenko, B. B. JIubanos. — 2-¢ u3z.,crep. —
Cankr-IletepOypr : JIanp, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —Tekcr :
AIIeKTPOHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAST CUCTEMA.

7. Ilpecc, . A. Opranuueckas xumus : yueoHoe nocooue s cno / K. A. Ilpecc. —
2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 432 c. — ISBN 978-5-8114- 8976-3.
— TekcT : anexkTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAs! CUCTEMA.

JlonoiHMTE ILHAA JTUTEpPATypa:

1. TaiaykoBa, b. M. Texnuka u TeXHOJIOTHA Ja00OPATOPHBIX paboT : yueOHOe
nocob6wue st cro / b. M. T'alimykoBa. — 6-e usg., crep. — Cankrt-IlerepOypr : Jlans,

2021. — 128 c. — ISBN 978-5-8114-7448-6. — TekcT : 27eKTpOHHBIH //JIaHb :
AIIEKTPOHHO-OMOJIMOTEYHAs CUCTEMA.

2. Kanyctuna, A. A. O6mias u Heopranudeckas xumus. [Ipaktukym : yueOHoe
nocobue s cro / A. A. Kanycruna, U. I'. Xansuenko, B. B. JIubanos. — 2-¢ u3z.,crep. —
Canxrt-IletepOypr : Jlanb, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —Tekcr :
ANEKTPOHHBIN // JIaHb : 31eKTpoHHO-OMOMMoTeunas cuctema. — 3. 1lleromuxuna, H. A.
Oo6mast xumus : yaeOnuk mis cro / H. A. llleromxuna, JI. B.Munaesckasi. — CaHKT-
[MetepOypr : Jlanb, 2021. — 164 ¢. — ISBN 978-5-8114- 6897-3. — TekcT : a51eKTpoHHbIH //
JlaHb : 2NEeKTPOHHO-OMOIMOTEYHAs! CUCTEMA. .

4. Pe3nukos, B. A. COopHUK 33124 1 yNIPaXHEHUN TI0 OPTAHUYECKON XUMUH '

yaeOHoe mocodue st crio / B. A. PesnukoB. — Cankrt-IletepOypr : Jlans, 2021. —
336 c. — ISBN 978-5-8114-6514-9. — Tekct : anektpoHHbIH // JlaHb : SJEKTpPOHHO-
OubnuoTeuHas cucremMa.




Y4eOHO-MeToAUYeCKIEe MATePHAJIbI:

1. MeTtoaudeckrne yka3zaHUs K MPaKTHYECKHM/JIa0opaTOpHBIM padoTam
(Onexrponnsit pecypc)/ Koposun IO0.U., I'opoxoB JI.B., — Mocksa: PITAY- MCXA,
2021 — ObC —«PTAY-MCXA»

HuTepHeT — pecypcnl

DNEeKTPOHHO-OMOIMOTEIHAS cucreMa PIAY-MCXA wum. KA.
Tumupszesa (nanee DbC) carit www.library.timacad.ru
Hayunast SIICKTPOHHAS OoubmoTeka «KubepJlennnka -

https://cyberleninka.ru/
CereBas 2JIeKTpOHHAs OMOIMOTEKa arpapHbIX By30B -https://e.lanbook.com/books

OOpaszoBaTenpHBIC  peCypchl ~ WHTepHeTa. Xmmus :  caWr. —  URL:
http://www.alleng.ru . — Pesxxum octyna: cBOOOIHBIN. —TEKCT : 3JICKTPOHHBIH.

Enunas  xomnexkumst uudpoBbiX  oOpaszoBarenbHbIX. . caWt. — URL:
http://www.school-collection.edu.ru  — Pexum pmocryma: cBoOomHbIA. — TekcT
AIEKTPOHHBIN.

Komnekmuss «EcTecTBEeHHOHAay4YHBIE SKCHEPUMEHTBI»: xumusa : caWt. — URL:

http://experiment.edu.ru . — Pexxum noctyna: cBoOOHBIH. — TeKCT
. DJIEKTPOHHBIN.


http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books
http://www.alleng.ru/
http://www.school-collection.edu.ru/
http://experiment.edu.ru/

4 KOHTPOJIb H  OLEHKA
OBHIEOBPA3OBATEJIBHOU JTUCIUIIJINHBI
4.1,

PE3YJBTATOB

®opMbI U METOAbI KOHTPOJISI U OLIEHKH Pe3yJbTATOB 00y4eHUsl

PesyabTaTnl 00yueHus

DopMbI U METO/bI
KOHTPOJISI M OLIEeHKH
pe3yabTAaTOB 00y4YeHHs

Jluunocmmuuie pezyromamot:

- YYBCTBO TOPAOCTH U YBAKEHHS K HCTOPUU M JOCTHKEHUSAM
OTEYEeCTBEHHON XMMHMYECKOW HAyKH; XMMHUYECKHA IPaMOTHOE TOBEICHUE B
IpodeCCUOHANILHON  JIeSTEIPHOCTA W B OBITY MNpU OOpalleHUuH C
XUMHAYECKHMH BEIIECTBAMH, MaTepHaJIaMU U MPOLIECCAMU;

- TOTOBHOCTb K MpPOAODKEHHIO OOpa3oBaHUS U IOBBILICHUS
KBaTM(pHUKAIMA B W30paHHOW TPOPECCHOHATIBHON JEATEIBHOCTH H
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM;

- YMEHHUE HCIOIb30BaTh IOCTIKEHHS COBPEMEHHON XUMHUYECKOU
HAayKd M XMMHUYECKMX TEXHOJOTMH JUIsl IOBBIMIEHUS COOCTBEHHOI'O
MHTEIUICKTYaJbHOTO  Pa3BUTHs B BBIOPaHHOW  MpOQecCHOHATBHOM
NesTeNbHOCTH;

Memanpeomemmnuie pe3yibmamot.

- HCIOJIb30BAHKE PA3JIMUHBIX BUI0B I03HABATEILHON AEATEIbHOCTH
U OCHOBHBIX  WHTEJUICKTYaJbHBIX oOmepanuii (IMOCTAaHOBKM 3aJauw,
(GbopMyIMpOBaHUs TMIIOTE3, aHAJIM3a U CHHTE3a, CPaBHEHHUs, 0000IeHus,
CHCTEMaTH3alli{, BBISBICHUS TNPUYMHHO-CICACTBEHHBIX CBS3CH, IMOMCKA
aHaJoros, (OPMYJIUPOBAHMS BBIBOJIOB) Ui pPELICHHUs] I1OCTAaBICHHOM
3aJauu, MPUMEHEHNE OCHOBHBIX METO/IOB MTO3HAHUS

(HabrOIeHN S, HAYYHOTO 3KCIIEPUMEHTA) JUUIsl U3YUYEHUS Pa3InYHbIX
CTOPOH XHUMHUYECKHX OOBEKTOB W TIPOIECCOB, C KOTOPHIMH BO3HHKAET
HE00XO0AMMOCTh CTAJKUBAThCA B IPOQecCuoHaIbHOM chepe;

- WUCTOJNB30BaHUE PA3NUYHBIX HMCTOYHUKOB JUI  TIOJTYYCHUS
XUMHUYECKOH HWH(pOpMAlMK, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh JUIs
JOCTUKEHHS XOPOILIKX Pe3ysbTaToB B MpodecCHOHaIbHOU cdepe;

Ilpeomemmnwie pesyromamol:

- chOPMHUPOBAHHOCTh MPEJICTaBICHU O MeCTe XHMHUU B COBPEMEHHOMN
Hay4YHOW KapTHHE MHUpa; TMOHMMAaHUE POJM XHMUU B (POPMUPOBAHUU
Kpyro3zopa u (yHKIMOHAIBHON TI'PaMOTHOCTH 4YeNOBEKa I DPELIeHUS
MPAaKTUYECKUX 3a/1a4;

- BJAJICHHME OCHOBOIIOJIATAIOIIMMH XUMHUYECKUMU TMOHSATUSMHU, TEOPHUSIMHU,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAaHUE XUMHUUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIQJICHHE OCHOBHBIMU METOJaMH HAy4YHOTO MMO3HAHUS, UCTIOJIb3yeMbIMHU B
XUMHUH: HAOJTIOJACHHEM, ONHCAHWEM, W3MEPEHHEM, JKCIEPUMEHTOM;
yMeHue o0pabaThiBaTh, OOBSCHITH PE3YNIBTATHl MPOBEACHHBIX OMBITOB H
JIeNaTh BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH MPUMEHSITh METOABI TO3HAHUS
MIPU PEIICHUU MPAKTUUECKHUX 3a/1a4;

- chOpMHUPOBAHHOCTh YMEHHsI JaBaTh KOJMYECTBEHHBIC OIEHKU H
MPOU3BOJUTE PACUETHI M0 XUMHUYECKUM (DOpMyJiaM U YpaBHEHUSIM;

- BIaJieHUE TPaBUJIAMU TEXHUKH O€30MacHOCTH TMPH HCIOIb30BAHUH
XAMUYECKHUX BEIIECTB;

- cOpPMUPOBAHHOCTh COOCTBEHHOW TMO3WIMK TIO0 OTHOIIEGHUIO K
XUMUYECKON WH(OPMAIUH, TIOJTy9aeMON U3 Pa3HBIX UCTOUYHUKOB.

Texymui KOHTPOIIb:
- ONPOC YCTHBIN
(ppoHTaNBHBII);

- BBITIOJTHEHUE
MPAKTUYECKOU
paboThI
(MHAMBUyaNbHAS
dbopma paboThl)

[IpomexxyrouHnas
aTTecranus B hopme:

1 cemectp —
KOHTpOJIbHas paboTa

2 cemecTp —

g hepeHIMPOBAHHBIN
3a4er

Meroa npoBeneHus
IIPOMEXYTOUHOU
aTTecrauuu 2
CEMECTpA: BBIIIOJIHEHHE
KOMIUIEKCHOI'O 3aJIJaHUs

OCBOEHUA




