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Pa6ouasi mporpavMma paspa6oTaHa Ha OCHOBE;

- ®eflepa/ibHOr0  rocyAapCcrBeHHOro 00pa3oBaTeNlbHOK  CTaHAapTa CpefHero O06Lero
"N ««CTEPCTBOM 006pa3oBaHUA U Hayku Poccun ot 17

- ®epepasbHbIX rocyapCTBeHHbIX [>6paszoBaTenbHbIX  CTaH4APTOB  CpefHero
npogeccuoHanbHOT 06pa3oBaHMS:
A-MlpMepHO npodamMMbl 06LLEOGPA3OBATENILHON YUeBHOM ANCLUMNANHBI «XuMus» X\A
npoeccnoHalbHbix  06pa3oBaTeNbHbIX  OpraHusauui.  pekomelMosaHHO  deaepanibHbIM
I"(KyZapCTBEHHbIM aBTOHOMHbLIM Y/\pe-aeHneM «®defepanbHblii MHCNTT PasBUTUA 06pa3oBaHus
«®VPO.>) B KayecTBe MNpuMMeEpPHOM nporpammbl  1na' peanvsaumm  CKHOBHOIA
npodyeccroHaTbHOM 06pa3oBaTe/ibHOM NpolpaMmbl CIMO Ha 6a3e OCHOBHOMO 06LLEro 06pasc)BaHus
C nonyyeHnem cpegHero obuwlero o6pasosaHus. [Mpotokon Ne 3 ot 21 wona 2015r
PernctpaunoHHbIn HoMep peLieH3un 378 oT 23 uons 2015r. PrAY «DNDO ».
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1 HOACHUTEJIBHASA 3AIITMCKA

Pabouas  mporpamma  obmeoOpa3oBaTenbHON ~ y4eOHOH — AHCUMIUIUHBI  « XUMUS»
npenHasHadeHa st u3ydeHus xumuu B ®IBOY BO «Maruutoropckuil rocynapCTBeHHbIN
TexHuueckuii yHuBepcuter um. [ VM. HocoBa» MHOronpouabHbIA KOJJIEIK, pPeaTu3yroIIeM
00pa3oBaTeNbHYI0 TporpaMmy cpemaHero odiero odpa3oBaHusl B Mpenesiax OCBOSHUS MPOTPaMMBbl
MOJTOTOBKU CIEIUAUCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOTO 001ero oOpa3oBaHUsl.

IIporpamma paspaborana:

- Ha ocHoBe Tpebosanuii PI'OC cpegHero obOmero oOpa3oOBaHUs, MNPENBIBIIEMbIX K
CTPYKTYp€, COEPIKaHUIO M PE3YJIbTaTaM OCBOSHHUS YUeOHOM MUCLHUIIHMHBL « X UMHUS»,

— B COOTBETCTBMHM C PeKOMEHAauusMH MO OpraHU3alUH TOJYYEHHUS CpegHero oOIiero
oOpa3oBaHusi B  TIpenejax  OCBOEHHs  OOpa3OBaTENbHBIX  IMPOTPaMM  CPEIHEro
npodecCHOHATLHOTO O0pa3oBaHMsi Ha 0a3e OCHOBHOrO oOIIero oOpa3oBaHHS C Y4ETOM
TpeOoBaHUl (hemepanbHBIX TOCYOAPCTBEHHBIX CTAaHIAPTOB U IMOJydaeMOH Mpodeccuu WiH
CHEeLHATBHOCTH cpenHero mnpodeccruoHanpHoro obpaszosanust (Ilucemo Jlemapramenra
rOCyJapCTBEHHON TOJUTHKHU B cdepe MOoAroToBku padouux kanpos u 1O MunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259);,

- Ha OCHOBE MPHUMEPHOH MporpaMmMbl 001eodpa3oBaTeIbHON yUeOHOW AUCHHUIUTUHBL « X UMD
111 IpoheCCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3aLni, peKOMEHIOBaHHOH PenepanbHbIM
rOCyJapCTBEHHBIM ABTOHOMHBIM yupekaeHuem «®DenepaibHblii HMHCTHTYT Pa3BUTHSI
obpazoBanusi (PI'AY «®PHUPO») B KauecTBe NPUMEPHONW MPOrpamMMbl A PeaTH3aLHUU
OCHOBHOH mpodeccuonanbHOil oOpasoBarenbHOi nporpammbl CIIO Ha 0aze OCHOBHOTO
obmero o0pa3oBaHust ¢ TOJNyuYeHUEM cpeaHero obinero obpaszosanus. [IpoTokon Ne 3 ot 21
utons 2015r. Perucrpanmonsslii HoMep penensuu 385 ot 23 urons 20151, ®I'AY «PHUPO»;

- ¢ yuerom TpeboBanuit ®I'OC cpennero mpodeccuoHambHOro oOpasoBaHus U TPOGUIIS
npoeCCHOHATLHOTO 00Pa30BaAHUS,

- ¢ yueroMm IlpumepHOl OCHOBHOH 0OOpa3oOBAaTENBbHOW MPOrpaMMBbI  CpPeaHEro oOImero
oOpa3oBaHusi, OHOOpPEHHOH pemeHneM (penepantbHOro yueOHO-METOIUIECKOTO O0bEeIMHEHUS
no odmemy obpazoBanuto (mpoTokod ot 28 uroHs 2016 r. Ne 2/16-3).

Copneprxanue mporpaMmbl « XMMHEsD» HAIIPABJIEHO HAa JOCTH)KEHUE CIEIYIOINX LeJIeH:

—  (dopmupoBaHue y 00y4HarOIIUXCsl YMEHUSI OLEHHBATh 3HAYMMOCTb XUMHYECKOTO 3HAHUSI IS
KaXKJIOTO YEJIOBEKa;

—  ¢opmupoBaHHe y OOYYarOIIUXCS LEJIOCTHOTO MPEACTABICHUS O MHPE M POJIM XUMHH B
CO3JJAaHUU COBPEMEHHOH e€CTeCTBEHHO-HAYYHOW KAPTHHBI MHUPA; YMEHHs OOBSCHITH OOBEKTHI
U TPOLECChl OKPYXKAOLIEH NEHCTBUTEIbHOCTH. MPUPOAHOM, COLMAIBHOH, KYJbTYpPHOH,
TEXHUYECKOH Cpe/ibl, — HCIOJB3YS Il 3TOr0 XMMHUUECKHE 3HAHMS,

—  pa3BuTHe y OOy4aroIUXCsl YMEHUH paszauyarth (PaKkThl U OLIEHKH, CPABHUBATh OLICHOUYHbBIC
BBIBOJIbI, BHIETb UX CBSI3b C KPUTEPHSIMU OLIEHOK M CBS3b KPUTEPHEB C OMNpeNeeHHOH
CUCTeMOH 1leHHOCTeH, popMyrpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

—  npuoOpereHne OOyHAIOUIMMHCS ONbITA Pa3HOOOPAa3HOH MEATENbHOCTH, TO3HAHHUS M
CaMOIIO3HAHUS, KJIFOYEBbIX HABBIKOB, MMEIOLIMX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IHMYHBIX
BUJIOB JI€ATENIbHOCTH (HABBIKOB pelleHHs MPOoOJieM, NPUHSTUS PelleHHH, MOUCKa, aHaAIH3a U
oOpaboTtku  uH(GOPMALMH, KOMMYHHMKATHBHBIX  HABBIKOB,  HAaBBIKOB  HM3MEPEHHIA,
COTPYIHUYECTBA, 0€30MaCHOTO OOpAIEHHs C BEIECTBAMU B TIOBCETHEBHOM JKU3HH).

B mporpammy BKIIFOUEHO COnEpKaHHEe, HANpaBJIEHHOE HAa (OPMHUPOBAHHME Y OOYUAFOIIHUXCS
KOMITETEHIIMH, HEOOXOMUMBIX Jisi KadecTBeHHOro ocBoeHus IIIICC3 Ha Oaze OCHOBHOro OOIIErO
o0pa3oBaHUs ¢ MOyYeHUEM CpeaHEro o0Inero odpasoBaHusl.

B nansO#l pabouell mporpamMMe NpeACTaBICHbI: O0INas XapaKTepPUCTUKAa U MECTO y4eOHOI
OMCLUIUIMHBL, Pe3yJbTaThl OOy4YeHMs, TEeMaTHYeCKMi I[UIaH U COJAEp)KaHHE C TMepedyHeM
NPaKTHYECKUX PabOT, TEeMATUKON CAMOCTOSITENbHON padoThl, AKTUBHBIC U UHTEPAKTHUBHBIE (HOPMBI
NPOBENEHUS] 3aHATHH, Yy4eOHO-METOOMYECKOe M  MaTepUabHO-TEXHUYECKOe olecredeHne
0o0pa3oBaTeNbHON NeATEIbHOCTH.



2 OBIIIAA XAPAKTEPUCTHUKA YUYEBHOU JUCHUTILIUHBI
«XHUMHUA»

XuMHST — 3TO HayKa O BELIECTBAaX, UX COCTABE M CTPOEHHH, CBOIMCTBAX M MpPEBPAILEHHSIX,
3HAYEHUH XHUMHYECKHX BEIIECTB, MATepPHaJOB U MPOLECCOB B MPAKTUYECKOH [IESTEIbHOCTH
YeJIoBeKa.

Conepxanne o0Omieobpa3oBaTenbHON y4eOHONW AMCHMIUIMHBI «XHUMHUS» HAIMpPaBIEHO Ha
yCBOeHME OOYHAIOIIUMUCS OCHOBHBIX MOHSATHI, 3aKOHOB M TEOPUI XUMUH, OBJAICHHUE YMEHUSIMU
HaOJIOAaTh XMMHUYECKUE SIBICHHS, MPOBOAUTh XUMHUYECKUI 3KCIIEPUMEHT, MPOU3BOIUTH PACUEThI
Ha OCHOBE XUMHYECKHX (POPMYJI BEIIECTB U YPABHEHU I XMMUYECKUX PEaKLIUM.

B mporecce u3ydeHust Xxumun y 00y4arOLIUXCsl pa3BUBAIOTCS MO3HABATEIbHbIE HHTEPECHI U
UHTEJJIEKTyajIbHbIe CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATENIbHOM MPUOOPETeHHWH 3HAHHM IO
XHUMHHU B COOTBETCTBHU C BO3HUKAIOIIUMH KH3HEHHBIMU MPOOIEeMaMu, BOCIIUTBHIBACTCS OeperKHOe
OTHOLIEHHsI K MPUPO/E, MOHUMaHUE 3[0POBOrO 00pa3a KH3HH, HEOOXOIUMOCTU MPEnYTPeKISHHs
SIBJICHU, HAHOCSLIMX BPe[ 3[I0POBbI0 U OKpYIKaro1ei cpene.

OHM OCBaUBAIOT MPUEMbI IPAMOTHOTO, 0€30MaCHOrO HUCIOIB30BAHUS XUMUYECKUX BEIIECTB U
MaTepHaioB, MPUMEHSIEMbIX B OBITY, CEIbCKOM XO35IHCTBE M Ha MTPOM3BOICTBE.

[Ipu cTpyKTYypHpOBaHHM COAepkaHUsl 00IeoOpa3oBaTeNbHON y4eOHOH AMCLUIUIMHBL IS
npodeCCHOHANIBHBIX ~ 00pa30BaTeNIbHBIX  OpraHu3alui,  peaju3yrilux  o0pa30oBaTEIbHYIO
nporpaMmy cpenHero oomero obpaszosanus B npenenax ocsoeHust OIIOIT CITO Ha 6a3ze 0OCHOBHOTO
obmero o0pa3oBaHUs, YYUTHIBAJIACh OOBEKTHBHAS PEANTBHOCTh — HEOOJNBIIONW OOBEM YacoB,
OTHYINEHHBIX HA W3yYeHHE XUMHU M CTPEMJIEHHE MAaKCHMAaJbHO COOTBETCTBOBATH HIESIM
pasBuBatoiiero o0y4denus. [1o3ToMy TeopeTHueCKHe BOMPOCHl MAKCHMMAJIBbHO CMELIEHbI K HAdary
U3YYeHUs] JUCLUIUTHHBI, C TeM 4TOObI MOCAeAyIOIIni (HaKTHUECKH MaTepuall pacCMaTpPHUBAJICs Ha
OCHOBE M3yUYEHHBIX TEOPHUI.

Peanuzanusi 1eAyKTHBHOIO MOAXOAA K HM3YYEHHIO XHMHH CIIOCOOCTBYET Pa3BUTUIO TaKUX
JIOTMUYECKUX ONepalrii MbILUICHHs, KaK aHaJu3 M CHHTe3, O0O0OIleHHe W KOHKPETHU3aLHs,
CpaBHEHHUE U aHAJIOTHS], CUCTEMATH3ALMS 1 KJIaCCUPUKALIUS | JIP.

UzyueHue xuMuu B MpOQecCHOHATbHBIX 00pa30BaTEIbHBIX OPTaHU3ALMSIX, PEaTU3YIOLIIX
o0pa3oBaTeNbHYI0 MporpaMMy cpenHero obiero odpasosanus B npenenax ocsoenus OITOIT CITO
Ha 0aze OCHOBHOro 00mero odpa3oBaHusl, UMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT MpPOQuIIs
npodeccroHa bHOr0 00pa3oBaHMs. ITO BbIPAXKAETCS B COAEPIKAaHUU OOy4YeHHs, KOJIMUECTBE YacCOB,
BBIZICSIEMbIX Ha U3y4YEHUE OTHEJbHBIX TEM MPOrPaMMbl, MIyOHHE MX OCBOCHHs] OOYYarOLIMMUCH,
o0beMe M XapakTepe MPaKTHYECKHX 3aHATHH, BUAAX BHEAYIUTOPHOH CaMOCTOSITENbHOW pabOThI
CTyII€HTOB.

IIpu oceoenun mnpodeccuit CIIO u cneumanmpHocTeln CIIO TexHMYECKOTO MPOPUIIS
npodeccHoHaIbHOrO 00pa3oBaHUs XUMHUS U3ydaeTcs: Oosee yriayOsieHHO Kak nmpodibHas yueOHas
IMCLUTLTHHA.

B mpouecce u3yueHHs XUMHH TEOPETHYECKHE CBEACHUS AOMOJHSIOTCS IEMOHCTPALIUSIMH,
Ja0OpaTOPHBIMU  OMbITAMH M TMPAKTUYECKUMH 3aHATHSIMH. 3HAUYUTEIbHOE MECTO OTBOIUTCS
XUMHUYECKOMY JKcrmepuMeHTy. OH OTKpbIBAET BO3MOXKHOCTb (DOPMHPOBATH y OOYYArOLIMXCSI
CreLuaibHble TPEIMEeTHbIe YMEHHUs:: paboTaTh C BELIECTBAMH, BBIMOJHSITH MPOCThIE XMMHUYECKUE
OMBITHL, y4YUTb OE€30MACHOMY U SKOJIOTHYECKH TIPAMOTHOMY OOpAleHHI0 C BEIIECTBAMH,
MarepuaiaMH U MpoLeccaMu B ObITY U HA MPOU3BOJCTBE.

JUisi opraHu3alii BHEAYIUTOPHON CaMOCTOSATEIBHONW PadOThl CTYNEHTOB, OBJIAEBAIOIINX
npodeccusimu CIIO u cneumanpHocTsiMu CIIO texHuveckoro mnpoduist mpodheCCHOHATHBHOTO
o0OpaszoBaHUs, MpPEICTABICH NPUMEpHBIH TepeueHb pedepaToB (IOKIAIOB), WHAMBHIYATIbHBIX
MPOEKTOB.

B mporecce usydeHuss XUMHU BaKHO (POPMHUPOBATH HH(OOPMALMOHHYK) KOMIIETEHTHOCTH
oOyuatromumxcs. [loaToMy mpu  OpraHuM3alMu  CaMOCTOSTENbHOW  paboThl  HEOOXOAMMO
aKLEHTUPOBATh BHUMAaHUE OOYHYAIOIIUXCS HAa MOUCKE HMH(POPMALMH B CPEACTBAX MAacCMeaua,



MHTepHeTe, YyuyebHOW W cheumanbHOM nuTepaType C COOTBETCTBYHLWWM O(OPMIEHUEM
npeacTaBneHNem pesynbTaTos.

Pabouas nporpaMmma yuye6HOW ANCLUUNANHBI COCTOUT 13 2 pa3aenos:

1 HeopraHuyeckas xmmus.

2. OpraHnyeckas xmmus.

Mpn  wn3yyeHUn AUCUMNAMHBI  ~“XUMUS  WUCNOMb3YIOTCA COBPEMEHHbIE MeAarornyecku
TEXHO/IOTUN. Y CNOBUEM (OPMUPOBAHUSA OO6LUMX KOMMETeHUMIA W YHUBepPCasibHbIX YYeOHbIX
fencTBuii aBnsieTca 06yyeHMe Ha OCHOBE CUCTEMHO-AeATeNbHOCTHOrO nogxoga (npegnonaraet
aKTUMBHOCTb 00y4aloLiMXCcs, KOrga 3HaHwe He nepefaeTtca B roTOBOM BMAe, a CTPOUTCH CaMUMMU
obyvarwmuMmucs B npouecce WX MNO3HABaTe/NbHOW AeATeNIbHOCTU: UrpoBas AesATeNbHOCTb;
NPOEKTHas [eATe/IbHOCTb; npobneMHoe 06y4yeHue; obydyeHwe B Jumanore; cucTema BOMPOCOB U
3aflaHnin, opraHusaums pepneKCUBHON AeATENbHOCTM; CO3faHuWe CUTyauwid, HanpaBfieHHbIX Ha
NHMHOPMALMOHHbIA NOWCK; co3faHue cuTyauun Bbibopa u T.4.). Hanbonee uenecoobpasHblie BUAbI
3aHATUIA: KOMOWHMPOBAHHbLIE YPOKM, MNPaKTUYECKME 3aHATUA, CeMUHapbl, 3a4€Tbl, AUCKYCCUMW,
KOHCYNbTaLuu.

CamocTtoaTenbHas paboTa BbIMNOAHAETCA 00yYalWMMUCA BO BHeayLMTOPHOe BpeMs Mo
3aflaHNI0 1M NpuM MeTOAMYECKOM PYKOBOACTBE npenofjasaTens, HO 6e3 ero HenocpeAcTBEHHOIO
yyacTns. KOHTpPO/Nb BbINOMIHEHUS CaMOCTOATE/IbHON paboTbl OCYLLECTBASETCA B MNPUCYTCTBUM
obyvarowmxcs (B pamKax ayaUTOPH"XX 3aHATWMIA) unm 6e3 ydacTtus obydarouierocs. lNMporpamma
yuuTbiBaeT HeoOXOAUMMOCTb  pasBUTUA Yy  0Oyvalowmxcad  KOMMETEHTHOCTM B obnactu
MCNOJIb30BaHNS  UH(POPMaLMOHHO-KOMMYHUKALUNOHHATX — TEXHONIOTUIA U UcCnefoBaTe/IbCKUX
HaBbIKOB. [1/1A 3TOro B KayecTBe 3aflaHUil CcaMOCTOATe/NIbHOW paboTbl NPeayCMOTPEH MOUCK W
aHanu3 uHhopmaumm B WHTepHeTe, pa3paboTka WHAMBMAYaANbHOTO MpPOeKTa W Cco3faHue
KOMMbIOTEPHOI Npe3eHTaLuun.

OueHKa KayecTBa OCBOEHMA y4YeOHON AWCUMNMHBI OCYLLECTB/IAETCA B NpoLecce TeKyLlero
KOHTPO/IA N NMPOMEXYTOYHOM aTTecTauuu.

TeKywWuiA KOHTPO/Ib yCNeBaeMoCTU NPOBOAMTCA B (DOpPMe: YCTHOro onpoca, TeCTMPOBaHMA,
KOHTPO/IbHbIX pPaboT, OLEHKW BbIMOMHEHUA MpPaKTUYecKUxX paboT, 3afaHuii caMOCTOATE/IbHOW
paboThbl.

Mo 3aBeplweHUM U3yyYeHUs Y4yeBHON AUCLUUNAUHBI  «XuUMUA» obyyarolmeca cpawT
AN epeHUNPOBaHHbIN 3a4eT BO 2 CEMECTpE.



3 MECTO JMCIINIIJIMHBI B YYHEBHOM IIJIAHE

VuebHast muciumiinHa «XWMHs» SBIAETCS ydueOHbIM MpeaMeToM U3  00s3aTebHOM
npeameTHoit obnactu «EctecTBeHHble Haykn» PI'OC cpemnero obmero odpasoBaHus.

IIpu peanmmzanuu oOpazoBaTENBHON MPOTPAMMBbI CpeaHEro odiiero odpa3oBaHus B Mpeaenax
ocsoerusi IIIICC3 Ha 06a3e ocHOBHOro oOmero oOpazoBaHUs y4eOHasl MUCLMILIMHA «XHMHSD»
u3ydaeTcsi B 0OIIeo0pa3oBaTelbHOM LUKJIE YYeOHOro IUlaHa C MOJy4YeHHeM CpenHero oOmiero
oOpazoBaHwUsI.

IIpu ocBOeHHMM CHENUANbHOCTENH TEXHUYECKOrO Mpoduist ydeOHas MUCHUITIMHA «XHUMHUSD)
u3yvaercss Kak 0asoBas yueOHast qucuuiimHa B oObeme 117 4acoB, B TOM uucie 00si3aTeNbHON
yueOHoI Harpy3ku 78 dacos (66 4acOB — TEOPETUIECKOro o0yueHust v 12 4acoB — MPaKTUYECKOTO
oOyueHwus).

OcBoOeHIE HOBOTO COAEPIKaHUsI OCYLIECTBJISIETCS] C OMOPO Ha MEKIPEIMETHbIe CBSI3U C
nucuunanHamu «Dusnkay, «MaremaTtnka», «buomorusy, « JKOJIOTHSY.

3HaHUs, YMEHUS] U HABBIKH, MMOJIy4E€HHbIE CTYIEHTAMH TIPU OCBOEHHH 0011e00pa3oBaTeIbHOMN
yueOHON MUCIMITINHBI « XUMHUST» YTAYONSIOTCS U PACIIUPSIFOTCS B MPOLECCE M3YYEHUST YIeOHBIX
AMCLUIUIMH MPOTrpaMMbl MOATOTOBKH CHELMAJMCTOB CPEJHEro 3BeHAa LMKJIA MaTepUaOBEICHUE,
0€30MacHOCTb JKU3HENEATEIIbHOCTH.



4 PE3YJIbTATBI OCBOEHUA YYEFHOUN TUCIUIIINHBI

OcBoenne cojaepskaHusi y4eOHON muCHUIUIMHBL «XUMEs» OOeCrednBaeT IOCTHIKEHUE
CTYICHTaMH CJIEAYIOLINX Pe3yJabTATOB:

® JIUYHOCHIHBIX:

- YyBCTBO I'OPAOCTU U YBAKEHMsI K UCTOPUH, U JOCTHXKEHHUSIM OTEUECTBEHHON XUMHUYECKOMN
HAYKH, XUMHYECKH IPAMOTHOE MOBENEHUE B MPOGECCHOHAIBHON ASITEIbHOCTH U B OBITY IIPU
oOpaleHny ¢ XAMHYECKUMH BEILIECTBAMH, MaTepHallaMH U MPOLIECCaMU,

- TOTOBHOCTb K MNPOAO/DKEHUIO 00pa3OBaHUS W TOBBbIIEHHWS KBaTH(UKanuu B W30paHHON
npoeCCUOHATBPHON AEATENBHOCTH W OOBEKTHBHOE OCO3HAHME pPOJNH  XHUMHUYECKHX
KOMITETEHIIUH B 3TOM;

= yMEHHE HCMOJIb30BaTh AOCTHXKEHHUS] COBPEMEHHOM XHUMHYECKOM HAykKM M XHMHUYECKUX
TEXHOJIOTUH [JIsl TOBBIIEHUS COOCTBEHHOTO HHTEJUIEKTYAJIbHOTO PAa3BUTHS B BBIOPAHHOMN
poeCCUOHATTBHOM eI TEIbHOCTH.

* MemanpeomenmHyix:

- UCIIOJB30BAHNWE  PA3JMYHBIX BUIOB  I[IO3HABATENbHONH  JIE€ATENBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJbHBIX Onepaunii (MOCTAaHOBKM 3afayu, (GOPMYJIHPOBAHUS THUIIOTE3, aHAIM3A U
CHHTE3a, CPaBHEHMs, OOOOINEHUs, CUCTEMATH3alNH, BBIABICHHS NPHYUHHO-CIEICTBEHHBIX
CBsI3el, TOUCKA aHAJIOTOB, (POPMYJIHUPOBAHUS BBIBOJIOB) AJISl PEIIEHHs TOCTABICHHON 3a/1a4H,
NPUMEHEHHE OCHOBHBIX METONOB IMO3HaHMs (HAONIONEHHWS, HAYYHOrO 3KCHEPUMEHTA) AJIs
U3yUYEHHsI PA3JIMUHBIX CTOPOH XUMHYECKHX OOBEKTOB M MPOLIECCOB, ¢ KOTOPBIMU BO3HHKAET
HEOOXOUMOCTD CTANIKUBATHCS B MPOQeCcCHOHANTBHON cdepe;

- HCTIOJIB30BAHUE PA3JIMYHBIX UCTOYHHUKOB JUISI TIOJTYUEHUS] XUMHUYECKOH MH(POPMAIINH, YMEHNE
OLICHUTh €€ AOCTOBEPHOCTH ISl JTOCTHKEHUS XOPOIIUX PE3YJIbTATOB B MPO(EeCCHOHAIBHOM
cepe.
®  npeOMemmbIX:

- c(pOpPMHUPOBAHHOCTD MPEACTABICHUN O MECTE XUMHH B COBPEMEHHOIH Hay4YHOW KapTUHE MUPA;
NOHMMAHHE POJIM XUMHUH B (HOPMHUPOBAHUU KpPyrozopa M (yHKUHOHAIBHOHW TPaMOTHOCTH
YeJioBeKa Ui PelleHUs MPaKTUUECKHX 3aad;

- BJIaJICHHE OCHOBOIOJATAIOIMMU XUMHUYECKUMM TOHATHUSMH, TEOPUSMH, 3aKOHaMH U
3aKOHOMEPHOCTSIMU;, YBEPEHHOE MOJb30BaHNE XUMHYECKONH TEPMUHOJIOTUEN U CUMBOJIUKOWM,

- BJIa/ICHHE OCHOBHBIMH METOAAMM HAy4YHOIO IIO3HAHMS, MCIOJAB3yEMbIMU B XUMHH:
HaOJIOIGHUEM, ONHCAHUEM, HW3MEPEHHEM, SKCIIEPHUMEHTOM, YyMeHue o0pabaTbiBath,
OOBSICHATD PE3YJIBTATHI MPOBEACHHBIX OIMBITOB U JI€aTh BBIBOJBI;, TOTOBHOCTb U CIIOCOOHOCTH
MPUMEHATb METO/IbI IO3HAHUS MTPU PEIEHNH NPAKTUYECKUX 3a/a4;

- c(pOPMHUPOBAHHOCTh YMEHHsI [1aBaTh KOJIWYECTBEHHBbIE OLEHKH M MPOU3BOAUTH PACUETHI IO
XUMHYECKUM (popMysiamM 1 ypaBHEHHSM,

= BJIAJICHHE NIPABUIIAMU TEXHUKH O€30MMaCHOCTH MPH UCTIOJB30BAHUN XUMHUYECKUX BEIECTB;

- cpOpMHPOBAHHOCTb COOCTBEHHON IMO3WLMHM MO OTHOLICHUI0 K XUMHYECKOW HH(OpMAarIuH,
MOJIy4aeMON U3 pa3HbIX HCTOUHUKOB,;



5 TEMATHYECKHUM ILIAH

Bun yueOHo# padoThl: KOJIHYECTBO YACOB
Oosi3aTenbHan
Makcumaib- ayAuTOpHAasi yyeOHasi
HOE HarpyskKa BueayauropHas
Coaepxanue o0yuyeHus Kon4ecTso | Bceero B T.4. CaMOCTOSITeIbHAS
4acoB MPAKTHYECKUX padorta
3AHATHH U
J1a00paTOpPHBIX
3aHSITHI
Beenenue 2 2
Pa3zgen 1 O6mas n 57 40 6 17
HEOPraHN4ecKasi XuMusi
Tema 1.1 OcHOBHBIE OHATHS U 6 4 5
3aKOHBI XUMHH
Tema 1.2 Ilepnonuueckuil 3akoH
U MIepuoinvecKas cucrema
6 4 2 2
O Menneneera. Ctpoenue
aToMa
Tema 1.3 CtpoeHue BeliecTsa.
4 2 2
XUMUYECKas CBSI3b.
Tema 1.4 Bona. PacTBOpbL
DNEKTPOTUTHIECKAS 16 12 2 4
JUCCOLals
Tema 1.5 Knaccupuxauus
HEOPraHUYECKUX COCTUHEHUN U 9 6 3
HX CBOWCTBA
Tema 1.6 Xumnuueckue peakuuu 8 6 2 2
Tema 1.7 MeTtasuiel 1 HEMETAJUIBI 8 6 2
Pa3zgen 2 Oprannyeckasi XuMust 58 36 6 22
Tema 2.1 OcHOBHBIE OHATHS
OpPraHUYECKON XUMUH U TEOPUs 6 5 4
CTPOCHHUSI OPTAHUUECKUX
COeTMHEHUN
Tema 2.2 YrneBogopoasl U UX 16 12 ) 4
MPUPOIHBIC HCTOYHUKH
Tema 2.3 Kucnopoacoaepxaiue 20 12 ) 3
OpraHUYeCcKHe BElIeCTBa
Tema 2.4 Azorconepxamiue
OPTaHUYECKUE COCAUHEHHUS. 14 8 2 6
ITonumeper.
Hrorosoe 3ansaTue 2 2
Bcero 117 78 12 39

IIpomexxyTouHasi arTecTanusi B popme n1uddpepeHIHPOBAHHOIO 3a4€TA




6 COAEPXKAHUE YUYEFHOU JUCITUILINHBI
BBEJIEHUE

BxonHoit koHTposb. MHCTPYKTHUBHBIA 0030p conepkaHus Yy4eOHOW HUCHUIUIMHBI U
3HAKOMCTBO OOYYarOIIMXCsl ¢ OCHOBHBIMHU YCJIOBUSIMH U TPeOOBAHUAMHU K OCBOSHHUIO MPOTPAMMEI,
pa3paboTKe HHAUBUAYAIBHOTO POEKTA.

Hayunble MeTOABI MO3HAHUS BELIECTB U XUMUYECKUX sIBJIeHUi. PoJb skcriepuMeHTa U TeOpUH
B XMMHH. MOAETHPOBAHNE XMMHYECKHX MPOLECCOB. 3HAUEHUE XUMHUH MPH OCBOCHUU TMpodeccuii
CIIO u cnermanbhoctei CITO TexHmueckoro npoduist mpodeccCHoHATBHOrO 00pa3oBaHUs.

Pazgen 1
OBIIIAA U HEOPTAHUYECKAA XUMHUA

Tema 1.1 OcHOBHEBIE MOHATHSA U 3AKOHBbI XUMHH

Cooeporcanue yuebnozo mamepuaia no meme 1.1.

OcHoBHble noHATHA XUMUU. BewectBo. AToM. Monekyna. XUMUUECKHUH 3JI€MEHT.

Annorponusi. [Ipocteie u crnoxHbie BemnecTBa. KaueCTBEHHBIM M KOJIMYECTBEHHBIA COCTaB
BEIIECTB. XUMHUECKUE 3HAKH U (opMyabl. OTHOCHUTENbHBIE aTOMHAs M MOJEKYJSIpHAsh MacChl.
KonuuecTso BemecTna.

OcHoBHble 3akOHBI xuMuH. CTtexuomeTpus. 3aKOH COXPaHEHHUS MacChl BELIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTB MOJIEKYJSIPHOM CTPYKTYphL. 3aKOH ABOTafpo U CIEACTBUS U3 HEro.

PacueTHple 3a7aud Ha HaxXOXIEHHE OTHOCHUTENbHONW MOJIEKYJISIPHOM MAacChl, ONpeaelieHue
MACco80ti 00U XUMUYECKUX 2TeMEHMO8 6 CIONICHOM Gelecmee.

JAemMoHcTpaUMH:

Mopenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

Konnexuus npocThIX U CIOXHBIX BELLECTB.

Hexotopsle BemecTsa KOJIU4ECTBOM 1 MOJIb.

Monenb MOJISIPHOTO 00BEMa ra30B.

Annorpornust pocdopa, onosa.

CamocrosiTesibHast paloTa: pelleHue, COCTaBJI€HME THUIOBBIX 3a7ad: pacyeTbl I10
XUMHYECKUM (popMysiaM B ypaBHEHHUSAM PEaKLIUH.

Tema 1.2 Ilepuoanueckuii 3axoH u nepuoauyeckasn cucrema /J[.M.Menaeneesa. CtpoeHue aroma

Cooeporcanue yuebnozo mamepuaia no meme 1.2.

Otkperrue JIU. Menneneesoim Ilepuoguueckoro 3akoHa. Ilepuoamueckuii 3akOH B
dopmynuposke J[ V1. Menneneesa.

IMepuonuueckass Tabauna XUMHUYECKHUX  JJIEMEHTOB —  rpadudeckoe  oTtoOpaxkeHHe
nepuoauIeckoro 3akoHa. CTpykTypa nepuoandeckod Tadmumbel: mepuonsl (Manbie u OonbIIne),
rpymmsl (TaaBHas U MOOOYHAs).

AToM— cnokHast yactuia. Anpo (MpoTOHBI M HEHTPOHBI) U 3JEKTPOHHAsA 00omouKa. M30TOMmBbL
CtpoeHne 3eKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB MaJbIX NepuonoB. OCOOEHHOCTH CTPOEHUS
3JIEKTPOHHBIX O0OJIOYEK AaTOMOB 3JIEMEHTOB OOJBLUIMX MNEPUONOB (MEPEXOAHBIX 3JIEMEHTOB).
[Tonsitue 06 opbutansx. s-, p- u d-opoutanyu. IJIEKTPOHHbIE KOHPUTYPALIH aTOMOB XUMHUYECKUX
3JIEMEHTOB.

CoBpemenHast GopMyIMPOBKA MEPUOTNIECKOTO 3aKOHA. 3HAYCHHE NMEPUOTUIECKOTO 3aKOHA U
MEePUOJUYECKON CUCTeMbl XxuMudeckux syeMeHToB .M. MeHneneesa nns pa3sBUTUS HAayKu U
NOHUMAaHHS X UMHYECKOH KapTUHBI MHUPA.
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IpakTuueckass padora Ne 1. CocraBieHHE SJEKTPOHHBIX U 3JEKTPOHHO-TPAPUUECKHX
(bopMyJT XUMUYECKUX DJIEMEHTOB. XapaKTePUCTHKA 3JIEMEHTOB C Y4YETOM MECTOHAXOXKICHHS B
MEePUOUYECKON CUCTEME.

CamocTosiTesibHAsE PadoTa: BBINMOJHEHUE YNPAKHEHUN, COCTABJIEHHUE TECTOBBIX BOIPOCOB
no Teme: «IJEKTpOHHBbIe U rpaduueckue GOPMyJIbI CTPOSHHS 3JIEKTPOHHBIX O0OJIOUEK aTOMOB
3JIEMEHTOB B HEBO30YKIEHHOM M BO30YKAEHHOM COCTOSSHHH. [IpOTHO3MPOBAHHE XUMHUYECKUX
CBOIMCTB 3JIEMEHTOBY.

CocrapieHre KOHCIIEKTA IO TeMe: BinsiHHe XUMHYECKOH CBSA3U HA CBOMCTBA COEMUHEHMUIA.

Tema 1.3 CTpoeHue BemecTBa. XuMHYECKasi CBA3b

Cooeporcanue yuebnozo mamepuaia no meme 1.3.

Honnas xumuueckas cBs3b. KaTHOHBI, X 00pa3oBaHHE M3 aTOMOB B pe3yJbTaTe MpoLecca
OKHCIIeHHs. AHHOHBI, MX OOpa3OBaHHE K3 aTOMOB B peE3yJIbTATE IMPOLECcCa BOCCTAHOBJIICHMUS.
HoHHast CBA3b, Kak CBsI3b MEXAYy KaTHOHAMM W aHMOHAMM 33 CYET 3JIEKTPOCTATUYECKOrO
nputspkeHus. Kiaccuukanus HOHOB: IO COCTaBY, 3HAKY 3apsiia, HAJHMYUIO THIPATHON OOOJIOUKH.
Honnele kpucramnnyeckue peuerkud. CBONCTBA BELIECTB C HMOHHBIM THUIIOM KPHCTaJUIMYECKOU
pELIeTKH.

KoBaneHTHas xuMuieckas CBsi3b. MexaHn3M 00pa30BaHUsl KOBAJIEHTHOH CBsI3U (OOMEHHBIHN U
TOHOPHO-aKLENTOPHBIH). DIEKTPOOTPHLIATENbHOCTh. KOBaJIEeHTHBIE NOJSIPHAST M HETIOJISIPHASI CBS3H.
KpaTHoCTb KOBalleHTHOM CBsA3U. MoOseKyJIsIpHbIE U aTOMHbBIE KpUcTajuindeckue peuierku. CBoiicTBa
BELIECTB C MOJIEKYJIAPHBIMU U aTOMHBIMU KPUCTAIJINYECKUMH PELIETKAMH.

Merannuyeckass cBsi3b. MeTtamndeckass KpHUCTAJUIMYECKas pelleTka W MeTauIMdecKas
XHUMHYECKasi CBsI3b. PU3ndecKknue CBONCTBA METAIIIIOB.

ArperaTHble COCTOSIHUSI BEIECTB M BOAOPOAHAS CBS3b. 1Bepoe, JKUAKOE M razoodpasHoe
COCTOsIHMS BelleCcTB. llepexon BemecTsa U3 OHOrO arperaTHOro COCTOsAHUs B Apyroe. BonoponHas
CBSI3b.

Huctele BemectBa U cMmecu. lIonstue o cMecu BemiecTs. 1'OMOreHHBIE M T'€TEPOTr€HHbIE
cmecu. CocraB cmeceil: oObeMHass W MaccoBasi JOJUM KOMIIOHEHTOB CMECH, MaccoBas [OJIs
puMecei.

IMoustue o gucnepcHoit cucreme. JlucmepcHass ¢asa u  OUCHIEPCHUOHHAs — Cpena.
Knaccupukauus aucnepcHeix cucreM. [IoHATHE O KOJUTOMIHBIX CUCTEMAX.

CamocrosiTesibHAsE padoTa: BBHINOJHEHUE YIPAXHEHUI IO COCTABIEHUIO XHUMHUYECKHUX
(bopMyT COENMHEHHI B COOTBETCTBHH CO CTETIEHBIO OKHCICHHSI XHMUYECKHIX 3JIEMEHTOB.

OmnpeneneHue CTENEHN OKUCIICHUS TI0 XUMUYECKOH popmyiie.

Tema 1.4 Boaa. PacTtBopbl. DiieKTpoIuTHYECKAS] JUCCOLMALIHS

Cooeporcanue yuebnozo mamepuaia no meme 1.4.

Boma xak pactBoputenb. PactBOopmMOCTh BemiecTB. HachIleHHbIE, HEHACHIIEHHBIE,
NIEPECHIIIEHHBIE PACTBOPHI. 3aBUCHMOCTb PACTBOPHUMOCTH Ta30B, JKUIAKOCTEH M TBEPIBIX BEINECTB
OT Pa3JIUYHBIX (PaKTOPOB.

MaccoBasi 105151 PaCTBOPEHHOTO BEIECTBA.

DONEeKTPONUTBl W HEIJIEKTPOJHTHL  DJEKTPOJIUTHYECKAass AUCCOLManus. MexXaHU3MBbI
3NEKTPOSUTUYECKON AUCCOLMALMK Ui BEINEeCTB C PA3JIMYHBIMH THUIIAMH XHMHUYECKOH CBSI3H.
I'mnpatupoBaHHBIE W HErHMAPATHPOBAaHHbIE HOHBL CTENEHb 3JIEKTPOJIUTUYECKON IHCCOLMALIUM.
Cunpable u cnabble  37eKTPONUTH. (OCHOBHBIE IIOJIOKEHHSI TEOPHH  3JIEKTPOJIUTUYECKON
arcconranui. KHciaoTel, OCHOBAHUS M COJTU KaK 3JIEKTPOJIUTHI.

JleMOHCTpALUsI PACTBOPUMOCTH Caxapa B BOJE MPHU PA3TMUHON TEMITEpaType.

JladopaTopuass paGora Ne 1. Peakumu monHOro odOmena. UcmbiTanwe pacTBOPOB coeid
UH/IUKATOPaMH.
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CamocTrosiTesibHAsE pa0oTa: BBIIIOJIHEHUE YIIPAXKHEHUH, pelieHne 3a1a4 1o reMe «Pacuersl
U1l IPUTOTOBJIEHHUSI PACTBOPOB 33JaHHON KOHLIEHTPALIMH WIIA Pa30aBIeHHEM KOHLIEHTPHPOBAHHBIX
pacTBOpOB BoA0i». CocTaBeHUe ypaBHEHUN AUCCOLMALINHN KUCIOT, OCHOBAHUH U COJIEH B BOIHBIX
pactBopax. CocTaBiieHue yPaBHEHUH TUIOBBIX 33JaHUM, TECTOBBIX 3aJaHUM JJIs1 HAITMCAHUS
peakuuii HOHHOro 0OMeHa B MOJIEKYJISIPHOHW U MOHHOH (popmax.

Tema 1.5 Knaccudpukanuss HeOpraHu4ecKUX COeIMHEHUI U HX CBOHCTBA

Cooeporcanue yuebnozo mamepuaia no meme 1.5.

KucnoTel kak 3J€KTPONUTHI, MX KIACCU(UKALUS 1O PA3IUYHbIM MPHU3HAKAM. XHUMHUYECKHE
CBOWCTBA KHCIIOT B CBeT€ TEOPHH OJJEKTPOJIUTHYeCKOH nuccormanmu. OcobeHHocTH
B3aMMOJENCTBUSI KOHLIEHTPUPOBAHHON CEpHOM M a30THON KHUCJIOT ¢ MeTauiamu. OCHOBHbIE
CrocOOBI TIOJTYYEHUS] KUCTOTBL

OCHOBaHUsI KaK 3JEKTPOJUTHI, UX KJIACCH(PUKALUSA IO PA3TUYHBIM MPU3HAKAM. XUMHUYECKHE
CBOIICTBA OCHOBAaHHUH B CBe€T€ TEOPUU DBJIEKTPOJIUTUYUECKON auccouuauuu. PasnoskeHue
HEPaCTBOPHUMBIX B BOJe OCHOBaHHUI. OCHOBHBIE CIIOCOOBI OJTYYEHUSI OCHOBAHUH.

Comu kaxk snexktponutsl. Cosiu CpeaHne, KUCIbIE U OCHOBHbIE. XUMUYECKH CBOMCTBA COJIEH B
CBETE TEOPHH JIEKTPOIUTHIECKOH nuccoranny. CriocoObl OMy4YeHUs COJIEH.

I'moponus coneii.

Coneobpasyromue u HeconeoOpasyrommue okcuabl. OCHOBHbIE, aM(DOTEpPHBIE U KUCIOTHBIE
OKCHIBL. 3aBUCHUMOCTh XapakTepa OKCHIAA OT CTENEHH OKHUCIEHHsI O00pas3yIoLIero ero Merajia.
XUMHUYECKUe CBOMCTBA OKCUAOB. IlonyueHnne okcuaos.

Hdemoncrpanus pactsopos coneii - CuSQ,4, NaCl. Oxcunos - CuQO, CaO. Kucnor — HCI,
H>SO4. Ocnoanuii — NaOH, Cu(OH);.

CamocTosniTeibHAst pa0ora: cocrasineHne (GOpPMyJ, Ha3BaHMI, YPAaBHEHUH peaKIHi,
XapaKTEPU3YIOIINUX CBOHCTBA U CIIOCOOBI MOYUYEHUSI OKCUIOB, OCHOBAHMH, KHCIIOT, COJIEH.

Pemenne TectoBpIXx 3amaHuii nmo TeMme: «Kmaccel HEOpraHUYECKHUX  COEIUHEHMH.
I'enernueckas cBA3b MEXAY KJIacCaMH HEOPTaHUYECKUX COEIUHEHUI.

Tema 1.6 Xumnueckune peakuuu

Cooepoicanue yuebnozo mamepuaia no meme 1.6.

Knaccupukaumus XuMHUECKUX peakiuid. Peakiun COenMHEHUs, pa3joKEHUs, 3aMeIleHHs],
oomena. Karamurmueckue peakumu. OOpatumble u HeoOpaTuMble peakuu. [ OMOreHHbIE U
TeTEPOreHHbIE PEAKLUU. DK30TEPMHUYECKHE W 3HAOTEPMHUYECKHE peakuuu. TersoBoil >¢dext
XUMHYECKUX peakuuil. TepMOXUMHUYECKHE YPABHEHUS.

OxucnuTenbHO-BOCCTaHOBUTENbHBIE peakuuu. CreneHb okucineHus. OkxuciuTenb U
BOCCTaHOBJIeHHE. BoccTanosurens u okucnenne. Meron 31eKTpoHHOro OanaHca AJsl COCTAaBIICHUS
ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKLIUM.

CxopocTb XUMHUECKUX peakluil. IToHsITHE 0 CKOPOCTH XMMHYECKUX peakIUid. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKHX PEAKIMH OT Pa3NUYHbIX (PAaKTOPOB: MPUPOABI PEArHPYIOIINX BELIECTB, UX
KOHLIEHTPALIUH, TEMIIepPaTypbl, IOBEPXHOCTH CONPUKOCHOBEHHS M UCIIOJIb30BAHUS KaTalIu3aTOPOB.

ObparumocTh xuMHuUecKHx peakuuid. OOparuMble W HEOOpaTUMbIE PEAKIMU. XUMHUYECKOE
PaBHOBECHE U CIIOCOOBI €T0 CMEIIEHUS.

JemoHcTpanust pactBopuMoctd Zn u Mq B comstHOH kmciote. PactBopsl FeCls, KNCS —
ponanun kanusi, KCl— kpucranimy., kpaxMaibHbIA KieicTep.

IIpakTnueckas padora Ne 2. Pacuer ckopocTell XMMMUYECKHUX peakiuil. YnpakHeHUs Ha
cMmemeHne xummuueckoro pasHoBecus. Cocrasnenne OBP meromom snexTponHOro OamaHca.
Ornpenenenne OKUCIUTENEH U BOCCTAHOBUTENECH.

CamocrosiTesibHAsE padoTa: COCTaBJI€HHE OKHCINUTENIbHO-BOCCTAHOBUTENBHBIX pPEaKLUM.
Pemenne ynpaxHeHUH HA CKOPOCTb XUMUYECKUX PEAKLIUN, XUMUYECKOE PABHOBECHE.
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Tema 1.7 MeTa/1JI1bI H HEMETALIBI

Cooeporcanue yuebnozo mamepuaia no meme 1.7.

Merasuibl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KPUCTAUIOB. DPU3NYeCcKue CBONCTBA METAJLIOB.
Knaccupukanus MeTaqioB MO pa3jiuMyHbIM MpPHU3HAKAM. XHUMHUYECKHE CBOWCTBA METAJUIOB.
DNEKTPOXUMUYECKUN Psifl HANPSDKEHUN MeTaIIOB. MeTaioTepMus.

O6mme cnocoOer momydeHuss merawioB. [lonstre o wmeramnypruu. Ilupomeramnyprus,
TUAPOMETATYpPIysl U 3JekTpoMeTanayprus. CriiaBbl YepHbIE U LIBETHBIE.

Hemerammbl.  OcobeHHOCTHM  CcTpoeHHMsT aToMOB. HemeTamibl — MpPOCTbIE  BEIIECTBA.
3aBUCUMOCTb CBOMCTB rajloreHoB OT UX MoJioskeHus B Ilepuoanueckoii cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTENIbHBIE CBOICTBA HEMETAJUIOB B 3aBUCHUMOCTH OT MX IIOJIOXKEHHUsI B psay
3JIEKTPOOTPULIATENBHOCTH.

JdemMoHcTpanusi: Kojuekunui «MeTabl U CIIJIaBbl», MOAEIN KPUCTAUIMUECKHUX PELIETOK.

CamocrosiTesibHAsE padoTa: MOArOTOBKA JOKJana Ha Temy: «l'eHeTudeckas CBs3b MEXAY
KJIJacCaMM HEOpPraHWYeCKUX COeqUHEeHMiI». PelneHue, coCTaBjleHHE TUIIOBBIX 3aad. pacyeThl IO
XUMHYECKUM (popMyJiaM 1 ypaBHEHHUSM PEaKIIHA.

Konrpoabnas padora Nel.

Paszgen 2
OPTAHUYECKAS XUMUA

Tema 2.1 OcHOBHBIE OHSITUSI OPrAHUYECKOIl XUMHH U TeOpHsi
CTPOCHHS OPraHUYEeCKHX COeIHHEeHHH

Cooeporcanue yuebnozo mamepuaia no meme 2.1.

Ilpenmer opranuueckoir xumuu. IIpupoaHele, HCKYCCTBEHHbIE U  CHHTETHYECKHE
opranuueckue Beuiectsa. CpaBHEHHE OPraHUYECKUX BELECTB C HEOPTaHUYECKUMH.

Banentnocts. XUMHUECKOE CTPOCHHE KaK MOPANOK COCIMHEHMsI aTOMOB B MOJIEKYJIbI IO
BAJICHTHOCTH.

Teopust crpoeHusi opraHudeckux coenuneHnii A M. byrtneposa. OCHOBHBIC MONOKEHUS
TEOPUH XUMHUYECKOro cTpoeHus. M3omepus u n3omepbl. XuMudeckue GopMyJIbl 1 MOAEITH MOJIEKYJT
B OPraHUYECKON XUMUHU.

Knaccupukaums opranmuecknx BemecTB. Kiaccuukauus BemECTB 1O CTPOSHHIO
yIIEPOJHOrO CKeleTa M HAIWYMI0 (PYHKIMOHANBHBIX Tpynm. I'omonorm u romonorus. Hauana
HoMmeHknatypsl IUPAC.

Knaccuukarms peakuuii B OpraHMYecKod XUMHH. Peakiyy nprcoeanHEeHus (THIPUPOBAHHS,
raJIOTEHUPOBAHMS, TUAPOTAIOTEHUPOBAHMS, TUApaTauuy). Peakiym ormieruieHus (IeruipupoBaHus],
IEeTUAPOTATIOreHNPOBAHMS, AeTUApaTanyy). Peakunn 3amernenns. Peakunn n3oMepus3aiim.
CamocrosiTesibHAs padoTa:

Cocrasnenue popmy 1 Ha3BaHHUI OPTAHIMYECKUX COSMHEHHH B COOTBETCTBUH C HOMEHKJIATYPOIA.

CocraBieHne TECTOBbIX 3a[JaHUI TI0 TEMAM:

— OCHOBHBI€E [TOJIOXKEHUsI TEOPUU CTPOEHUs OpraHndeckux coequHeHnii A. M.bytneposa.

— IlpoctpaHcTBeHHOE CTpoeHHe OpraHudeckux Mosekysd. CoBpeMeHHble NPECTaBICHUs O
CTPOCHHH OPTaHUYECKUX COCTHHEHUM.

o =

Tema 2.2 Yriiesoaopoabl H HX NPHPOAHBIE HCTOYHUKH

Cooepoicanue yuebnozo mamepuaia no meme 2.2.

AJIKaHBI: TOMOJIOTHUECKUH Psl, M30MEPHs 1 HOMEHKJIATYpa aJIkaHOB. X MMHUYECKHE CBOHCTBA
aNKaHOB (MeTaHa, 3TaHAa). TOPEHHE, 3aMeIleHHue, pasJioKeHue, neruapuposaHue. [IpumeneHue
aJIKAHOB HA OCHOBE CBOMCTB.
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AJNKeHbl. DTHJIEH, €ro TOJy4YeHHe (IerHAPUPOBAHMEM JTaHA, JEMOJUMepHU3aLHen
noyuayTHIIeHa). ['oMoJIorndeckuii psi, U30MEpHsi, HOMEHKJIATypa aJIkeHOB. XUMUYECKUE CBOWCTBA
STHJIEHA: TOPEHME, Ka4ueCTBEHHble peakuuu (oOecuBeunBaHne OPOMHON BOXBI W pPacTBOpa
nepMaHraHata Kajws), ruaparanus, nonumepusanusi. [[puMeHeHne STuieHa Ha OCHOBE CBOWCTB.

Jduensl u kayuyku. [loHAaTne o nueHax kak yrJeBOAOPOAAX C ABYMsI IBOMHBIMHU CBSI3SMHU.
ComnpsikeHHbIe NHEHBl. XUMHUUYECKHE CBOWCTBAa OyTraameHa-1,3 u wu3ompeHa: oOecuBeYHBAHHE
OpOMHOI1 BOAIBI M MOJMMEpH3aLHs B Kayuyku. HaTypaiapHBIN 1 CHHTETHYECKHE Kay4dyKu. Pe3nHa.

Ankunbl, AueruiieH. XMMHYECKUE CBOMCTBA alleTUIEHA: TOpeHne, o0eclBeYnBaHUE OPOMHOM
BOABI, TNPHUCOEJUMHEHHE XJOpPOBOJAOpOna W ruaparauus. lIpuMmeHeHue alleTHUIeHa Ha OCHOBE
CBOMCTB. MeXKI1acCOBasi U30MEPHUs C aJIKaJUECHAMH.

Apenbl. benszon. Xumuueckue cBoOHCTBa O€H30Ja: TOPEHHE, pEaKUUH 3aMELICHUs
(ranorenuposanue, HUTpoBaHue). [I[puMeHeHne OeH301a Ha OCHOBE CBOICTB.

IIpupoansie ncTouHukU yriesopoponos. IlpupoaHelii ra3: coctas, IpUMEHEHHE B KauecTBe
TOILIMBA.

Hedtb. Cocras u nepepabotka HedTr. [leperonka nedru. Hedrenpomyke

JleMOHCTpALIMH [IaPO-CTEPIKHEBBIX MOZENEH MOJIEKYJl MeTaHa, 3TaHa, OyTaHa, M300yTaHa,
MIEHTaHa.

IpakTuuyeckas padora Ne3. CocraBieHue CTPYKTYPHBIX (POPMYJT OPraHUYECKHX BEIIECTB U
UX U30MEPOB.

CamocrosiTesibHas padora:

1. CocraBneHne KOHCIIEKTa 110 TeMaM: «XHMHYECKHUE CBOWCTBA M CIIOCOOBI MOJTyUEHHsI aJIKAHOB,
AJIKEHOB, AJIKUHOBY.
2. Cocrasnenue GhopMyJT H30MEPOB AJTKAHOB, aJJKEHOB, AIKMHOB U X Ha3BaHUM, YPABHEHHUIA.

Tema 2.3 Kucaopoacoaep:kamjue opraHuecKue BelecTBa

Cooepoicanue yuebnozo mamepuaia no meme 2.3.

Crupter.  Ilonydyernne staHona OpoKeHMEM TJIOKO3bI M THApATalMed  JTHIICHA.
I'mnpokcuibHas rpynna kak ¢pyHKunoHanmbHas. IIoHsATHE O MpenenbHBIX OMHOATOMHBIX CIUPTaX.
XUMHUYECKHE CBOWCTBA 3TaHOJA: B3aUMOAEHCTBUE C HATPHUEM, OOpa30BaHME MPOCTBIX U CIOXKHBIX
3¢upoB, OkucieHHe B ampaerun. [IpuMeHeHHe 3TaHola HAa OCHOBE CBOHCTB. AJIKOTOJIU3M, €ro
MOCJIEAACTBYSI U MpeNyNpexKIeHHe.

I'muuepuH kak mpencTaBUTENb MHOTOAaTOMHBIX CHUPTOB. KauecTBeHHas peakuus Ha
MHOT0OaTOMHbIe cupThl. [IpuMeHeHne ruuepuHa.

Qenon. Ou3nueckue W XHMUYECKHE CBOicTBa (heHona. B3auMHOE BIUSHHE aTOMOB B
MoJieKysie (heHOJA. B3aMMOAEHCTBHE C THAPOKCHAOM HATPHUS M a30THOW Kucjoroil. [IpumeHeHue
(beHoNIa HAa OCHOBE CBOWCTB.

Anpnerunsl. Ilonatue o0 anpaerugax. AJspAerupHas rpynna  Kak  (PYHKIHOHAJIbHASL.
dopManbaerun U €ro CBOWCTBA. OKHUCIEHHE B COOTBETCTBYIOUIYIO KHCJIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIUN crnupT. llonmyueHue anbIerufoB OKHUCIEHHEM COOTBETCTBYIOIIHUX CIMPTOB.
[Ipumenenmne GopManbaeruaa Ha OCHOBE €ro CBOMCTB.

Kapbonosbeie xucnorsl. IloHsiTHe O kapOOHOBBIX kucioTax. KapOokcuibHas rpymnma Kak
¢yHkunoHambHas. [ 'oMonOrMvYeckuil psig MPEAENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonyuenne kapOOHOBBIX KHUCJIOT OKHCJIEHHEM ajbJeTHI0B. XHUMHYECKHE CBOWCTBA YKCYCHOM
KUCJIOTBI: O0IIMe CBOWCTBA ¢ MUHEPAJIbHBIMHU KUCIOTAMU M peakuus stepudukanun. [Ipumenenne
YKCYCHOH KHMCJIOTBI HA OCHOBE CBOMCTB. BbICHINE XKUPHBIE KUCIOTHI HA TPUMEPE NAIbMUTUHOBOU U
CTE€apUHOBOM.

Cnoxnble >¢puper u xupbl. IlomyueHne CHOXHBIX 3(QHPOB peakuyeld STepUPUKALIIH.
Crnoxable 3¢pupbl B IpUpPOJE, UX 3HaUeHHE. [I[puMeHeHne CI0XKHBIX 3(UPOB HA OCHOBE CBOWCTB.

Kupsr kak crnoxHbele 3¢upsl. Kiaccudukammst >kupoB. XHUMHYECKHE CBOWCTBA JKHPOB:
TUAPOJU3 U THAPUPOBAHME KUAKUX KUPOB. [IprMeHeHue ;kxupoB Ha OCHOBE CBOMCTB. Mblia.

VYrneeoabl. Yrieoael, uxX kiaccuukamus: MoHocaxapunbl (TNIHOKO3a, (PYKTO3a),
arcaxapuabl (caxapo3a) U MoJrcaxapuabl (KpaxMall U HeJUTH0JI03a).
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I'moko3a — BEIecTBO ¢ IBOMCTBEHHON (DYHKIMEH — albACTHAOCTIUPT. X UMHUECKHE CBOWCTBA
TJIFOKO3bI: OKHCJIEHHE B TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CITUPTOBOE OpPOXKEHHE.
IIpumeHenue rmroKO3bl HA OCHOBE CBOMCTB.

3HaueHue YIJEeBOJOB B JKUBOW NpHUPOJAE U JKU3HM denoBeka. lloHarue o peakumsx
MOJIMKOHAEHCALUY U THAPOIN3a Ha IPUMepe B3aUMOMPEBPAIleHU: [NII0K03a —> MOJUcaxapul.

JleMOHCTpAaLUK CIIMPTOB: IJIUIEpHUHA U STUJIOBOIO CIUPTA

JlaGopaTtopuas paGora Ne2. lccnemoBaHune CBONCTB OJHOATOMHBIX M MHOT'OATOMHBIX
crupToB (dTaHOJNa, riuiepuHa). HcciaemoBaHue CBOHCTB YKCYCHOWM KHUCHIOTHL KadecTBeHHBIE
peaxkLuy Ha ajJbAeruabl U YIJIE€BOMbL.

CamocrosiTesibHAR padoTa:

1. CocraBieHHne KOHCIIEKTOB TI0 TeMaM: « XMMHUYECKHe CBOHCTBA U CIIOCOOBI TIOYYEHUsI CITUPTOB U

AITBIIETUIOBY, « XMMUUYECKHE CBOHCTBA U CIIOCOOBI TOTyUYEeHUsI KAPOOHOBBIX KHCIIOT.

2. IloaroroBka AOKJAnOB MO TeMaM: «JlelicTBHe cupTOB M ()EHOJOB HA OPTaHHM3M YEJIOBEKAY;

«OTaenpHbIE TPEACTABUTENN (PEHOIOKUCIOT U OKCOKAPOOHOBBIX KUCIIOTY.

Tema 2.4 A3zoTcoaep:kammue opranndeckue coennHenus. [llosumepsol

Cooepoicanue yuebnozo mamepuaia no meme 2.4.

Cooeporcanue yuebnoeo mamepuana no meme: Ilonsitue 00 amuHax. Anudarnieckue aMuHBl,
uX Kiaccupukauus W HOMEHKJIATypa. AHWINH, KaKk OpraHHYecKoe OcHoBaHue. llomydeHue
aHWINHA U3 HUTpoOeH3oma. [IpuMeHeHne aHnIMHa Ha OCHOBE CBOMCTB.

AMUHOKHCIIOTEI Kak aM(poTepHble OU(PYHKUUOHAIBHBIE OPTaHUYECKHE COEIMHEHMSL.
XUMHYECKHE CBONCTBA AMMHOKHMCIOT. B3aUMOAEHUCTBHE CO LIEJIOYaMH, KHUCJIOTaMH U JpYyr C
apyrom (peakums MoOJUMKOHAeHcauuun). llentupHas cBsA3p W mojmmentuael.  [IpuMeHeHme
AMHUHOKMCJIOT HA OCHOBE CBOMCTB.

benku. IlepBuvnasi, BTOPUYHAS, TPETHYHAs CTPYKTYpPhl OenkoB. XUMHYECKHE CBOHCTBA
OenKOB: rOpeHne, NeHaTy paLus, THAPOJIH3, LIBETHBIE peakiy. buonorndeckue GyHKIUN OENIKOB.

[Monumeps!. benku u nonucaxapuabl Kak OUOIOIUMEDHI.

IInactmaccsl. IlonydyeHue mnonuMepoB peakiyedl MONMMepU3aluyd M IOJUKOHIEHCALUU.
TepMonacTuuHble U TEpMOpPEaKTUBHBIE M1acTMacchl. [IpencraBureny niacrmacc.

Bonokna, wux xmaccudukammsa. Ilomyuenume BosokoH. OTnenbHbIE MPEACTABUTEIH
XUMHUYECKUX BOJIOKOH.

JleMOHCTPALIMH: KOJUICKLHS [UTACTMACC, BOJIOKOH M TaOJTULIBI.

JladopaTopuas padora Ne3. KauecTBeHHbBIC peaKIIHH OSJIKOB.

CamocrosiTesibHAR padoTa:

Iloaroroska npeseHTauui IO TEMaM:

— «3HaueHue OENKOB /IS JKUBBIX OPTaHU3MOBY»

— «3HaueHHe aMUHOKHCIIOT»

— «3Ha4YeHHUE YrIeBOIOB»

— «buonoruueckas pojib KUPOB»

— Tlomumeps! — macTMacca M Kay4yk, IPUMEHEHUE B TEXHUKE U B OBITY»

CocraBneHue ypaBHEHHMIl peakuuil [0 Te€HETHYECKOH CBSI3U MEXAy YIJIEBOAOPOJAMH,
KHUCJIOPOJCONEP KALMMH U a30TCOMEPKALIMMHU OPTaHUYECKUMU COEAMHEHUSMH.

Konrpoabnas padora Ne2.
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7 XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEHOU AESTEJIBHOCTH

OBYYAIOIIIUXCA
Conep:xkanue XapakTepucTHKA OCHOBHBIX BU0B Y4€HOH eATeJIbHOCTH
o0ydeHHUs o0yyaromuxcst (Ha YpOBHe YueOHbIX AeiicTBHIH)

Pa3zgen 1 OBIIIAA U HEOPTAHUYECKAA XUMUA

Tema 1.1 OcHoBHBIE
TIOHATUS 1 3aKOHBI
XUMUHU

YMeHue [raBaTh OIpeAelieHHe U ONepUpoBaTh  CIEAYIOIIHUMU
XUMHUYECKUMH TOHSATUSMHU: BEIIECTBO, XUMUYECKUN DSIJIEMEHT, aToM,
MOJIEKYJ1a, OTHOCHTENIbHbIE aTOMHas U MOJIEKYJISIpHAs Macchbl, HOH,
AJNIOTPOMNMSI, U30TOIBI, XUMHUYECKasi CBA3b, 3JIEKTPOOTPHULATEIbHOCTD,
BaJIEHTHOCTD, CTEIEHb OKHCIIEHUS, MOJIb, MOJIApHAs Macca, MOJIIPHBIN
0o0BeM ra3000pa3HbIX BEINECTB, BELIECTBA MOJEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

DopMyIHUpOBaHHE 3aKOHOB COXPAHEHMsI MaCChl BEIECTB U MTOCTOSIHCTBA
COCTaBa BELIECTB.

VY cTaHOBKa NPUYMHHO-CIIEACTBEHHON CBSI3U MEXIY COEp KaHHEeM 3THX
3aKOHOB M HAITUCAHUEM XUMHUYECKUX (POPMYJ U YPaBHEHHH.
Ucnonp3zoBanne B y4eOHOH W MpOECCHOHANBHONW IesTeTbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKU.

Haspanue u3y4eHHBIX BELIECTB [0 TPUBUAJIBHON WM MEXKIYHAPOAHOU
HOMEHKJIaType U OTPAKEHHE COCTaBa ATUX COEJUHEHHUI C MOMOLIbIO
XUMHUYECKUX (HOPMYIL.
OTpakeHHe XUMUYECKUX
XUMUYECKUX PEaKLIHi

MPOLIECCOB  C IOMOUIBK)  ypaBHEHUH

Tema 1.2
Ilepunonnueckuii
3aKOH U
NepUOANYECcKast
cucrema

JA. U Menneneesa.
CrtpoeHue aToMa

VY cTaHOBKA 3BOJIOLMOHHON CYIIIHOCTH MEHJIENEeEeBCKON U COBpEMEHHOMN
bopmynupoBok nepuoaudeckoro 3akona JI. . Menneneena.
OObsicHeHHe (PU3NUECKOTO CMBICTIA CHUMBOJHUKH  MEPHOAMYECKON
Tabnunbl  xuMmudeckux sjiemeHtoB JI. M. Menneneesa (HOMEpOB
3JIEMEHTa, MEepUOoJa, T'PYMIbI) U YCTAHOBKA NMPUYHMHHO-CIECICTBEHHOM
BA3H MeEXJy CTPOEHHEM aToMa M 3aKOHOMEPHOCTSIMHM H3MEHEHUs
CBOWCTB 3JIEMEHTOB M OOpPa30BaHHBIX MMM BEINECTB B IMEPHOAAX HU
rpynmnax.

XapakTepuCTHKA 3JIEMEHTOB MaJIbIX U OOJIbIINX MEPHOAOB MO UX
nonoxeHuro B [lepnoguaeckon cucreme J. M. Menneneesa

Tema 1.3 Ctpoenue
BELIECTBA.
XUMHYECKas CBA3b.

YcraHoBKa 3aBUCUMOCTH CBONCTB XMMHUYECKHX BELIECTB OT CTPOEHUSA
aTOMOB O0Pa3yIOIMKUX UX XUMHUYECKUX 3JIEMEHTOB.
XapakTepUCTUKAa  BAKHEHIIUX  TUIIOB  XUMHUYECKUX
OTHOCHUTEJIbHOCTH 3TOU TUIOJIOTHU.

OOBsICHEHHE 3aBUCUMOCTH CBOHCTB BEIIECTB OT UX COCTABA U CTPOSHUS
KPUCTAJUIMYECKUX PELIETOK

CBA3EeH U

Tema 1.4 Bona.

YMeHue [naBaTb ONpEeAeNeHHe U ONepUpOBaTh  CIEAYHOLIUMU
XUMUYECKUMHU TOHATUSIMU. PACTBOPBI, BJEKTPOJUT U HEBJEKTPOJIUT,
3JIEKTPOJIUTUYECKAS] AUCCOLIUALIMS.

@OpMYyJNIHPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU 3JIEKTPOJUTUYECKOMN

PactsopsI. o o
OUCCOLMALMA W XapaKTePUCTUKA B CBETE€ HTOM TEOPHUU CBOMCTB
DNEKTPOTUTHIECKAS .
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIMHECHHUI.
JTUCCOIHALIUS N
—  ®OopMyTUPOBKA OCHOBHBIX TMOJIOXKEHUN TEOPUH XUMUYECKOTO CTPOSHUS
OPraHUYECKUX COCIMHECHHN M XapaKTEPUCTHKA B CBETE 3TOH TEOPUH
CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COSAMHEHUI
Tema 1.5 — XapakTepuCTUKa COCTaBa, CTPOEHHMs,, CBOWCTB, TNOJY4YE€HHUS U
Knaccuduxanmst MPUMEHEHUST OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COENUMHEHUH:
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HEOPraHUYECKUX OKCHAOB, KHCJIOT, OCHOBAaHHH M COJIEH.
COEIUHEHUH U UX
CBOICTBa
— OObsiCHeHHMe CYIIHOCTH XHMHYECKUX mporeccoB. Knaccudukanus
XUMHYECKUX PEAKLHH 10 Pa3TUYHBIM MTPU3HAKAM. YUCIY U COCTaBY
— TMPOAYKTOB M PEareHTOB, TEIIOBOMY 3(eKTy, HampasieHuro, ¢ase,
HAJUYHMIO KaTaJlu3aTopa, U3MEHEHHUIO CTETICHEH OKHCIICHUS 3JIEMEHTOB,
T 16 o0pa3yromux BeIecTsa.
ema 1. .
— VYcTaHOBKAa MPU3HAKOB OOIIET0 M PAa3JIMYHOTO B THUIOJIOTUU PEeaKIui
Xumuueckue N N
IUJIs1 HEOPTaHUYIECKON 1 OPTaHUYE€CKOM XUMUH.
peakuuu

Knaccudukarmst BemmecTs 1 MpOLECCOB C TOUKU 3PEHUS
OKHCJIeHUsI-BOCCTaHOBNeHMs. CocTaBiieHNe ypaBHEHUH peakuil

C TMOMOIIBIO METOAA 3JIEKTPOHHOTO OanaHca.

OObsicHEHHE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOH peakuud u
NOJIOXKEHHSI XHMUYECKOT'O PABHOBECHS! OT PA3JIMUYHBIX (PaKTOPOB

Tema 1.7 Metajuinl
U HEMETAJIbI

XapakTepucTUKa COCTaBa, CTPOEHHUs, CBOWCTB, TMOJy4YeHHs U
npuMeHeHns1 BaxHeHmmx metauioB (IA u I A rpynn, amoMuHUS,
JKene3a U UX COSTMHEHUN ).

XapakTepucTUKa COCTaBa, CTPOEHHUs, CBOWCTB, MOJy4YeHHs U
npuMeHennst BakHeWmux HemertawoB (VI A, VIIA, VIA rpymnm, a
Takke asora u (Qochopa, yriepoga M KpPEeMHHUS, BOAOPOAA) W WX
COeTMHEHU .

Pa3zgen 2 OPTAHUYECKASA XUMUA

Tema 2.1 OcHOBHBIE
TIOHATHUSA

VYMeHue faBaTb ONpeneNeHue U ONEepUpoBaTh  CIEAYIOLIMMU
XUMHUYECKUMH TOHATUSIMH. YTJIEPOOHBIA CKeNeT, (yHKIHOHAJIbHAS
rpymnmna, i30Mepusi, FOMOJIOTHSI.

OpraHu4eCcKon . .
XHMHH 1 TeopHs — HasBanne u3yueHHBIX BEIIECTB MO TPUBUAIBHON WM MeKyHapOAHOH
crpoeHs HOMEHKJIATYpE M OTPAKEHUE COCTaBa 3TUX COCAMHEHUH C MOMOILIBIO
XUMHUYECKUX (HOPMYIL.
OpPTaHUYECKUX .
PO P—— —  Orpaxenue XHMUYECKHX  TPOLECCOB €  NOMOWBIO  ypaBHEHHIE
XUMHUYECKUX PEaAKLIUH.
Tema 2.2 — XapakTepucTHka COCTaBa, CTPOCHMs, CBOWMCTB, IOJY4YEHHUS W
YTrneBogopoas! 1 UX NPUMEHEHHsT  BaXHEWIIMX  KJIACCOB  YIJIEBOAOPOAOB  (AJIKaHOB,
NPUPOIHbBIE LIUKJIOAJIKAHOB, aJIKEHOB, AJIKMHOB, aPEHOB) U NX HauboJee 3HAUNMBbIX B
UCTOYHUKHU HApPOJIHOX O35IICTBEHHOM IUIAHE MPECTABUTEIICH.
— XapakTepuCTHKa COCTaBa, CTPOCHHs, CBOHCTB, TMOJyYeHHUS U
Tema 2.3 MPUMEHEHNs1 BaXXHEHIIMX MNPEACTaBUTENEH: METaHOJIa W HTaHOIa,
Kucnoponconepxka CJIOKHBIX 3(UpPOB, JKHUPOB, MBUI, anbaerunos (popmanbaerunoB u
1€ OpraHuyvecKue areTajbIeruaa), KeTOHOB (aleToHa), KapOOHOBBIX KHUCIOT (yKCYCHOMH
BEIIIECTBA KHCJIOTBI), MOHOCaxapuaoB (TJIIOKO3BI), AMCAXapuAOB (caxaposbl),
noJincaxapuaoB (Kpaxmaja v HEJUTIOJIO3bI).
Tema 2.4 — XapakTepucTHKa COCTaBa, CTPOCHHUS, CBOMCTB, TMOJNy4YeHUS U
AsoTconep:kainue NPUMEHEHHs] aHWJIMHA, AMHUHOKUCIIOT, OEJIKOB, WCKYCCTBEHHBIX U
OpTraHuYecKre CHHTETHUYECKUX BOJIOKOH, TIACTMACC, KaydyKOB.
COCAMHEHUSI.
ITonumeper.
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8 TEMbI UHANBU/JYAJIBHBIX TPOEKTOB

B xome wusydenwmsi mporpammbl 00IIeoOpa3oBaTeNbHON yueOHONW AMCLUILIUHBI « XUMUS
ofyHaromuecs: MOTYT BbIOpaTh OAHY W3 MPEIJIOKEHHBIX TeM ISl pa3paboTKU WHAWBHUIYAJIBHOTO
MPOEKTA WJIH MPENJIOKUTh COOCTBEHHYIO TEMY.
HanoTexHonoruss Kak MPHOPUTETHOE HAMPAaBICHHE PAa3BUTUS HAYKU U TPOU3BOJACTBA B

1)

2)
3)
4)
5)
6)
7)
8)
9

Poccutickont @enepannu.

CoBpeMeHHbIe METOIbI 00€e33apaKUBAHUS BOMBI.

AnnoTtponusi METaJIOB.

[Tna3sma — 4eTBepTOE COCTOSIHUE BEIECTBA.

AMopdHBIE BeIecTBa B MPUPOLE, TEXHHUKE, OBITY.

[Ipumenenue TBepaoro u razoobpasnoro okcuaa yriaepona (IV).
YcTpaHeHHe )KeCTKOCTH BOABI Ha MPOMBIILIEHHBIX MPEAIPUITHSX.
Cepnas kuCIOTa — «XJIeO XUMHUYECKON TMPOMBIIIJICHHOCTIY.
[IpakTHueckoe TPUMEHEHHE SJEKTposn3a.  padUHUPOBAHHE,
raJIbBAHOCTETHSI.

10) Kopposust MeTanioB U criocoObl 3aIUThl OT KOPPO3UH.
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9 YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOI'PAMMBbI YYEBHOU AN CHUIINHBI

OcBoeHue mnporpamMmbl y4eOHOW IUCLMIUIHHBI «XUMHUS» Tpebyer Hamuuus y4eOHOro
KaOMHETa B COOTBETCTBHHU CO CIIELIUATbHOCTSMU:

HIndgp Ha3BaHne cnenuajJbHOCTH HaumenoBanue kabuHera

crenHaIb-

HOCTH

08.02.01 CrpoutenbcTBO M 3Kcrutyaranust 3gaHuil U | ConuanbHO-3KOHOMUYECKUX
COOPYKEHHI JUCLUIINH

08.02.09 MoHnTax, Hajlagxa 51 skcrutyatauus | Marematuku

3JeKTPO0oOOpy IOBAHUS IPOMBIIIIEHHBIX u
IPKIaHCKUX 3AaHUN

09.02.01 KoMmnbroTepHbIE CUCTEMBI B KOMILIEKCHI CounanbHO-3KOHOMHYECKHX
JUCLUTIINH

09.02.03 IIporpaMmmupoBanne B KOMIBIOTEPHBIX CUCTEMax | MareMaTH4eCcKux AUCLUILINH

13.02.11 TexHuueckas sKcruTyarauus U 00CIy KUBaHNE Maremaruku

HNEKTPHIECKOrO H 3JIEKTPOMEXaHUIECKOTO
00opynoBaHus (10 OTPACIIsIM)

15.02.01 MoHTaX U TEXHUYECKast OKCILTyaTalus Marematuku
IPOMBIIIJIEHHOTO 000py1oBaHMs (TI0 OTPACIISIM)
15.02.03 TexHUueckas 3KCIuTyaTalus T’UaAPaBInIeCKUX Marematuku

MallluH, TUAPOIPUBOIOB U
THAPOMHCBMOABTOMATHUKN

15.02.07 ABTOMaTH3aLMs TEXHOJIOTHYECKUX MpolieccoB U | MaTtemaTtuku
MPOU3BOJACTB (110 OTPACIISIM)

22.02.01 Metannyprusi Y4epHBIX METAJJIOB MareMaTuku

22.02.05 O06paboTKa METaJIOB TABJIICHUEM MareMaTuku

23.02.03 TexHnueckoe 00CTy)KUBaHUE U PEMOHT Marematuku
ABTOMOOMJIBHOTO TPAHCTIOPTA

23.02.04 TexHUueckas 3kCIuTyaranus NOAbEMHO- Marematuku

TPaHCIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX
MaIuH 1 000pyaoBaHus (110 OTPACIISIM)

[Tomemenne kabunera yposierBopsieT TpedoBaHMsIM CaHUTAPHO-3MTUAEMHUOIOTHUECKUX
npasui 1 HopMmatueos (CanlluH 2.4.2 Ne 178-02) 1 ocHameHO 000pyIOBaHHEM:

- MOCaJOYHBIE MECTA MO KOJMUYECTBY OOYHarOIUXCS;

- pabouee MeCTO IpenoaaBaTeds,

- MyJbTUMEANIHOE 000pyIOBAHUE.

B cocraB y4eOHO-METONMYECKOrO M MaTepPHAIbHO-TEXHHUECKOro O0eCHeueHHsl MpPOrpaMMbl
y4eOHOM MUCIUTUTMHBI « XUMUS» BXOJISAT:

- KoMIUIeKT y4eOHo-HarmsaHbix mnocoduit (Ilepmomudveckass cucrema siemeHtos I U
MeHpeneeBa, OJEKTPOXMUMMYECKUN psn HampsbkeHMM Metamnos, «PactBopumocTs coreil,
OCHOBAHUH, KUCJIOT B BOJEY);

- MOJEJNH KPUCTAJUTNIECKUX PEIIETOK;

- 00pas3ipl HEOPraHMYECKUX U OPTaHMYECKUX COSAMHEHUIA,

- macmopt KaOuHeTa,

- O6ubnmoreunsbrii poHm.

B Oubnuoreunniit ¢oHn BXomiaT y4ueOHHMKHM, Y4eOHO-METOAMYECKAass JTOKYMEHTAIMs,
obecrnieunBarOIne OCBOCHHE YUeOHOTO MaTepuaa.
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B npouecce ocBoeHWs Mporpammbl y4e6HON ANCLUNAUHBI « XUMUSA» 06yvatoLmecs UMerT

[OCTYN K 31eKTPOHHbIM Y4Y4eOHbIM MaTepuanam Ha o6pa3oBaTeNbHOM MopTane yHMBEpPCUTETa U B
cBo60gHOM gocTyne B IHTepHeTe.
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O6opynoBaHne nabopaTopum 1 pabounmx MecT nabopaTtopun:

L Kkathbl ans XxpaHeHUs peakTUBOB, XMMUYECKOWN MOCYAbl, HArNAAHNXX NOCOBWUIA,
obopynoBaHus

CTonbl 1 CTYNbA AN 06y4varoLwmxcs

CTton n cTyn gns npenojasartens

LLIKag BbITSXHOM

CT1on KaenbHbI ANS HarpeBaTenbH XX Npnbopos

KnaccHas gocka

Wkad gna tabnuy,

CteHgabl

Celith 4ng XMMUYECKUX peakTUBOB

PakoBuHa

CpepcTBa 06yueHUs (CTeHAbl, NiakaTbl, Tabnuubl)
Mepnogunueckas cuctema anemeHTos . . MeHgeneesa (tabnuua).
DNEKTPOXUMUYECKNIA P HanpsHKeHUn meTannos (Tabnuua).
Tabnuua «PacTBOPMMOCTb COMEld, OCHOBAHWIA, KUCNOT B BOAEY.
NabopaTopHaa nocyfa v XMMn4yeckue nNpuHagIexXHocTun
MpobupKn, MepHble NPOGMPKK

CTakaHbl XMMUYECKMNE pasHO eMKOCTH;

CTekna npegmeTHble;

LnnmHgpbl MepHbIe;

Bymara unbTpoBanbHas;

Bata rurpockonunyeckas;

pyLwa pe3nHOBas 419 MUKPOOHOPETOK U MUMETOK;

[epxatens ana npobupok;

LLTaTtne ana npobupok;

Epwin ans Moinkn Koné n npobmpok;

HOoXHUUbI;

Tpy6KN pe3anHOBbIEe COeAUHUTESbHBIE;

LLiTaTvB nabopaTtopHbIi A4N18 3aKpeneHns nocyabl 1 nprubopos;
L vnubl TUrenbHbIE;

TpyOKU CTEKNSAHHbIE;

AnTeuyka gns oOKasaHWA NepBOin MeAWLMHCKOM NOMOLM NpK 0XKorax, nopesax.

MepeyeHb yyebHbIX U3gaHnii, MHTepPHET-PecypcoB, A0MONHUTENbHOW NUTEpPaTYpbI

OCHOBHbIE NCTOYHUKN
MBaHoB, B. . OpraHudeckas xumus. KpaTkuii Kypc [DNeKTpOHHbIA pecypc]: YuebHoe
nocobue / B. I'. MBaHoB, O. H. lea. - M.: KYPC, HUL, UH®PA-M, 2015. - 222 c. - Pexxum
poctyna: http://znanium.com/catalog.php?bookinfo=459210
MBaHoB, B. . HeopraHuueckas xumuss [IneKTpoHHbIA pecypc]: Kpatkuii kypc / B.T.
MBaHoB, OH. leBa. - M.: KYPC: HNL, NMH®PA-M, 2014. - 256 c. - Pexum pgocrtyna:
http ://znanium.com/bookread.php?book=458932

JononHnTenbHble UCTOYHUKN

1 Ky3bmeHko, H.E. Hauvana xumuu [SneKTpoOHHbIA pecypc]: ydvyebHoe nocobue / H.E.

KysbmeHko, B.B. EpemuH, B.A. Tllonkos. — 16-e., pgon. u nepepab. — Mocksa
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Na6opatopusa 3HaHuin, 2016. — 707 ¢. — ISBN 978-5-00101-400-3. — Pexum jgocTyna:
https://e.lanbook.com/book/84084

2.MaweBckass, H. B. Xumuns [3neKTpPoHHbIA pecypc]: Y4uebHO-MeTOAM4YEeCKOoe nocobue /

H.B. Mawesckas, 3. M. AxpumeHko, B. E. AXpumeHko. - 2-e u3g., nepepab. u gon. -
KpacHogap: KCaWH, 2014. - 213 C. - Pexum fjoctyna:
http://znanium.com/catalog.php?bookinfo=503508

MeTtpoBckasd, H. A. Xumusa [InekTpoHHbIi  pecypc]:npaktukym / H. A. leTpoBckas. -
MarHuToropck: MI'TY nMm, .. HocoB.a, 2017.
http://192.168.20.34/marcweb2/MObjects.asp

MNHTepHeT-pecypcCbl
www.pvg.mKk.ru (onumnuaga «lMokopn Bopo6beBbI Fopbl).
www.hemi.walts.ru (O6pa3oBaTenbHblil CAT A9 LWUKObHUKOB «XUMUS»).
www.alhimikov.net (O6pa3oBaTenbHbI CaliT AN LWKONbHUKOB).
www.chem.msu.su (31eKTpoHHas 6ubnoTeKa no XMMun).
www.enauki.ru (MHTepHeT-n3gaHne ansa yunteneil «kECTeCTBEHHbIE HayKu»).
www.1lseptember.ru (MeTognyeckas raseta «1 ceHTAOPA»).
www.hvsh.ru ()kypHan «XnMusa B LLKONE»)
www.hjj.ru OKypHan «XvMus n XXn3Hb»)
www.chemistry-chemists.com (3N1eKTPOHHbIN XypHan « XUMUKUA U XUMUSI»).

NuTtepaTtypa gna npenojasaTenen
Mpuka3 MuHUcTepcTBa 06pa3oBaHMa U Hayku P® ot 17.05.2012 Ne 413 «O6 yTBEpPXAEHUN
(hefepanbHOro rocyapcTBeHHOro obpasoBaresibHOro ctaHgapTa cpefHero (NosHOro) obuero
06pas3oBaHuA».
Mpuka3 MuHncTepcTBa o6bpasoBaHuss M Haykm P® oT 29.12.2014 Ne 1645 «O BHeceHuwu
n3meHeHuin B NMpunkaz MuHnctepcTBa 06pasoBaHnst U Hayku P® ot 17.05.2012 Ne 413 “0O6
YyTBEPXAeHUN (efepanbHOro rocyfapCcTBeHHOro 06pa3oBaTeNbHOro CraHjapTa CpeAHero
(nonHoro) ob6uiero o6pasoBaHmns”».
Mucbmo [enapTameHTa rocyfapCTBEHHOW NMOAMTUKKN B chepe NOATOTOBKM paboumx Kagpos u
AMNO MwuHobpHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHgauum no opraHusauuu
nosiyyeHns cpegHero obuwero o6pa3oBaHWA B Mpefefiax OCBOeHMA 06pa3oBaTefibHbIX
nporpamm CcpefHero nmnpogeccnoHanbHOro o6pasoBaHns Ha 6ase OCHOBHOro 06Lero
obpas3oBaHusA € y4yeTom TpeboBaHWn (efepanbHbIX FOCYAApCTBEHHbIX 06pa3oBaTe/ibHbIX
CTaHAapTOB M MOAy4YaemMOn npoeccum WAn cneumanbHOCTU CPeaHero npogeccroHanbHOro
06pas3oBaHuA.
Ma6puensH O. C., Nlbicoa I'. . XumMuna: KHUra gns npenojasatens: y4yeb.-meTof. nocobue.
—M., 2012.
MabpuensH O. C. un ap. Xumus ansa npodeccuii U CrneumnanbHOCTell TEXHUUYECKOro npoduns
(3NEKTPOHHOE MPUIOXKEHNE).
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ITpunoxenue 1

AKTUBHBIE U THTEPAKTUBHBIE METO/1bl OBYUEHMUA

1. AKTHBHBIE U HUHTCPAKTUBHBIC METOABI UCTIOJB3YKOTCS IPHU IMPOBECACHUN TCOPETUYCCKUX U

MPAKTUYECKUX 3aHATUN!

HpI/IMeHﬂeMbIe AKTUBHBIC U

Paznen/rema Kpatkas xapakrepuctuka
UHTEPAKTHBHBIE METOIbI
Pa3zgen 1 O0mas n Heopranuyeckasi XuMHsl

Tema 1.2 PaGora B Mukporpymmnax: Kaxnas rpynma oOy4aromuxcs

Ilepuonnueckunii 3aK0H
U TIEPUOIUYECKAs
cucrema

JA. U Menneneesa.
Ctpoenue aToma

Ctpoenue aToma.
PannoakTUBHOCTB.

IOJDKHA PEIIUTE OAHY Mpobiiemy,
OCHOBBIBAsICh HA 3HAHUH TEOPETUYECKOTO
MaTepuana 1 NpeAnoNoKeHUH, BbIIBUTa€Mb
YJIEHAMU TPYIIIbL

- 3aKOH PaAOAaKTUBHOIO pacmana.

- buonoruueckoe nelcTBUE SIAEPHBIX
W3JIy4EeHU.

- [TonsiTHe O 103€ U3ITyUeHUS] U CIOCOOBI
3QUIUTBI OT U3JTYYEHUN.

Tema Ne 1.3. AHaIIN3 KOHKPETHOM OO0cy:xkneHue BOMPOCOB:
Crpoenue BemecTsa. CUTyalnun — 3aBUCHMOCTb CBOWCTB BELIECTB OT THUIA
XUMUYECKasi CBS3b. XUMHUYECKOU CBS3U
— AnnorponHble MOAU(DUKALINN YIIIePOaa
— Annorponssie Mogudukauuu docdopa.
Tema Ne 1.5. Cemunap: 1. IlonroroBka k ceMuHapy
Knaccuduxkammst «Heopranuueckue 2. OOcyKaeHre BOMPOCOB CEMHIHAPA:
HEOPTaHUYECKHUX COEIMHEHUSD) a. XapakTepUCTUKA OTACJIbHBIX KJIACCOB

COeqUHEHUU U
UX CBOUCTBAa

HEOPraHUYECKHUX BELIeCTB (ONpeaeaeH!
KJIaccu(puKaIus, CBONCTBA).

6. CpaBHeHHE KHCIOTHO-OCHOBHBIX CBOHC]
OKCH/IOB M THPOKCHUIOB.

B. ['eHeTHdeckasi B3aUMOCBSI3b KJIaCCOB
HEOPraHUYECKUX COSUHEHHIA.

Pa3zpen 2 Opranuyeckasi Xumus

Tema 2.2.
YrneBoaopoasl U UX
MPUPOJIHbIE HCTOUHUKH

KonnexkTuBHas MbICIUTEIbHA
JCATCIIBHOCTD

Ha nepBom 3Tamne kaxjaas rpymnmna u3y4daer u
XapaKTepH3yeT OTAEJbHbIE KIaCChl
yTJI€BOIOPOAOB, 3AIMOJHSISI CPABHUTENIBHYIO
TabNuIy.

Ha BTOpoM sTane - ananu3 obmux npodiaem
NpUMEHEHHE YIJIeBOAOPOIOB B
POMBILILJICHHOCTH.

Tema Ne 2.3. Juckyccus OO6cy:xneHue BOmpoca:
Kucnoponconepsxamue | «Ilonp3a u Bpea sTaHoma» [Ipumenenne CIupPTOB B HAPOIHOM
OpraHuYeCKUe xo3sucte. [locnencreus ankoronausma.
BEIIECTBA

Tema Ne 2.4, AHnanus KOHKpeTHbIX | OOCykIeHne B MUKPOTPYyIIax:
AzoTconepkatiue cuTyauui - Uro Takoe BA/Ip1?

OpraHUYeCKUe - 3a uin npotus npumeHnenust bA Jlos?

coenuHenus. [lonmumepnl
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NEPEYEHD IPAKTUUECKUX HWJIABOPATOPHBIX 3AHSTHI

IIpunoxenue 2

Coaepxanue o0yueHust Tembl npakTHYecKHX U JIa0opaTopHbIX 3aHsATHIT | KotnuecTBo
4acoB
Pa3zgen 1 OBIINAA U HEOPTAHUYECKASA XUMUSA
Tema 1.2 [lepuonnuecknii | Ilpakmuueckan paboma Ne 1. CocraBneHue 2
3aKOH U NeproaudecKast 3JIEKTPOHHBIX U 3JIEKTPOHHO-TpagruecKux hopMyI
cucremMa JI. 1. Menneneesa. | XUMHYECKHX 3JIEMEHTOB. XapaKTEPUCTHUKA SJIEMEHTOB
Ctpoenue aToma C Y4ETOM MECTOHAXOKACHUsI B IEPUOANIECKON
CUCTEME.
Tema 1.4 Bona. Pactopsl. | JIabopamopuas paboma Ne 1. Peakuny HOHHOTO 2
DNeKTPOJUTHYECKAs] oOmeHa. McnibITanne pacTBOPOB COJIEH HHAMKATOPAMHL.
JUcCcOLHalns
Tema 1.6 Xumuueckue Ilpaxmuueckas paboma Ne 2. Pacuer ckopocTeit 2
peaxkuuu XHUMHUYECKUX peakiuil. YIpakHeHUs Ha CMeLleHue
xumudeckoro pasHosecust. Cocrasienue OBP
METOJIOM 3JIeKTpOHHOro Oananca. OnpenenexHue
OKHUCJIMTEIEH U BOCCTAHOBUTETICH.
Paszgen 2 OPTAHUYECKASA XUMUA
Tema 2.2 Yrnesonoponsl u | Ilpakmuueckaa  paboma  No3. Cocrasnenue 2
UX IPUPOAHBIE UCTOYHUKH | CTPYKTYPHBIX (POPMYJ OPraHMYECKUX BEINECTB U X
HU30MEPOB.
Tema 2.3 Jlabopamopuas paboma Ne2. ViccnenoBanve CBOHCTB 2
Kucnopoaconepxaiuue OJJHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB (3TAHOJA,
OpraHUYe€CKHE BELIECTBA rimuepuna). MccnenoBanue CBOMCTB YKCYyCHON
KHCIO0ThL. KauecTBeHHBIE peakiiy Ha ajlbJeruabl U
YTJIEBOBL.
Tema 2.4 Jlabopamopuas paboma Ne3. KauecTBeHHbIE peaknu 2
AszoTconepkaiye OeNKOoB.
OpraHuvecKue
coenunenus. [lomumepsr.
HUTOI'O 12
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No
n/n

nnc

Pasgen pabouei
nporpammbl

TUTYNbHbIA NUCT

9. YyebHo-
MeTOoaMn4YecKoe n
MaTepuanbHo-
TexXHUYeckoe
obecrneyeHune
nporpamm yye6Hoi
ANCUUNANHDBI

9. YuebHo-
MeTOoAMNYeCcKOoe 1
mMaTepuanbHo-
TexHUYecKoe
obecrneyeHune

PEFMCTPALUUN UBMEHEHWUI N AOMNOMHEH LU

KpaTKoe cofep>kxaHne n3MeHeHUSA/A0N0THEHNSA [ara,
Ne npoTokona
3acegaHusa NK
Pa6ouyass nporpamMma Y4e6HOW  AMCUUNAUHBI  «XUMUS» 13.09.2017 r.
aKTyanmsmpoBaHa C BHECEHWEM W3MeHeHWW B 3/1eKTPOHHbIV  MpoTokon Nel
BapuaHT.

Ha ocHoBaHuu npukasa pektopa ®reO0y BO “MI'TY um. I".N. 12.09.2018 r.
Hocosa” Ne 10-30/465 ot 17.07.2018 r. TeKCT “MuUHNCTEPCTBO MpoTokon Ne 1
06pa3oBaHNsA N HayKN” 3aMeHUTb Ha TeKCT “MUHUCTEPCTBO

HayKu v BbicLLero o6pasoBaHua Poccuiickoin depepaymn”

B cBA3M C 3aK/IlOYEHWEM KOHTPAKTOB CO CTOPOHHUMMU 12.09.2018 r.
3/1EKTPOHHbIMU 6M6INOTEYHbIMMK cuctemamm “lOpant” MpoTokon Ne 1
(OQoroBopbl KOpalit 9BC www.biblio-online.ru Ne/-1096-18,

Ne -1097-18), “BOOK.RU” (LoroBop KHOPyc megna 39BC
BOOK.ru Ne18493307/4-1093-18) pasgen 9. YuebHo-
MeTOAMYECKOE W MaTepuasbHO-TEXHUYECKOe obecneyeHue
nporpaMm y4ye6HoOW AUCLUMMNNUHBLI NYHKT «[llepeyeHb y4YebHbIX
n3gaHuii, VIHTepHeT-pecypcoB, AOMOMHUTENLHON NUTepaTypbi»
ynTaTb B HOBOI pefaKumnu:

OcHOBHasa nuTepaTypa

1. CysopoB, A. B. O6uias n HeopraHu4yeckas Xummmsa B 2 T.
Tom 1 [3NeKTpPOHHbLIA pecypc] : Yy4eOHWK AnNs CpefHero

npogeccnoHanbHOro obpasoBaHusa / A. B. CyBopos,
A. b. HukonbCcknii. — 6-e u3g., ucnp. m gon. — Mocksa :
MN3paTtenbcTBo KOpalit, 2018. — 292 ¢. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02180-6. —  Pexum

poctyna: https://biblio-online.ru/bcode/421329
2. CyBopoB, A. B. O6uwas n HeopraHu4yeckasas xumus B 2 T.
Tom 2 [3NeKTPOHHbIA pecypc] : Y4Y4eOHMK ANa CcpefHero

npojeccnoHasnbHOro o6pasoBaHuA / A. B. CyBopos,
A. B. Hukonbcknin. — 6-e u13g., ucnp. 1M gon. — MocKBa :
MN3paTtenbctBOo KOpalit, 2018. — 315 c. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02182-0. — Pexum
poctyna: https://biblio-online.ru/bcode/421330

3. KamuHckuin, B. A. OpraHuyeckass XuMuUsi : TecTOBble

3afaHuns, 3afjayuv, BOMPOCbl [INEKTPOHHLIA pecypc]: yyebHoe
nocobmne pana cpefgHero npodeccnoHanbHOro obpasoBaHus /

B. A. KamuHckuin. — 2-e wu3g., mcnp. n gon. — Mocksa
MN3paTtenbcTBO KOpalit, 2018. — 289 c. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02899-7. — Pexum

poctyna: https://biblio-online.ru/bcode/415251

[JononHuTenbHasa nuTepaTtypa
1. Metposckas, H. A. Xwumua [ONeKTPOHHbIN pecypc]
npaktnkym [ans CMO] / H. A. MeTtpoBckaa ; MITY. -
MarHutoropck : MIFTY, 2017. - 1 aneKTpoH. onT. guck (CD-
ROM). - Pexxum gocrtyna:
https://magtu.informsystema. ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123 .pdf&view=true .-
MaKpoo6bEKT.
2. CaeHko, O. E. Xumuss . Y4YebHUK ANa  KOJJEeQKeN.
ObuieobpasoBaTenbHas noarotoBka [TekcT] : y4yebHWK Aans
CMO / O. E. CaeHkKo. - PocTtoB-Ha-[loHy : deHuKc, 2018. - 283
c. - ISBN 978-5-222-29752-0
B cBAsM ¢ o6HOBNeHMeM nnaT@opmbl  3N1eKTpoHHon  11.09.2019 r.
6M6NMoTeuHol cuctembl “3HaHuMym” pasgen 9 Pa6ouyeli MpoTokon Ne 1
nporpamMbl YNTaTb B HOBOW pejaKuunu:

OcHOBHasa nuTepaTypa

2. CysopoB, A. B. O6bw,as n HeopraHu4yeckass xumusi B 2 T.
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nporpamMmm y4ye6Hom
OUCLUNNHBI

9. YyebHo-
MeTOINUYECKOE U
MaTepuanbHo-
TexXHU4eckoe
obecrneyeHune
nporpaMm y4ye6Hoi
ANCUUNNUHBI

Tom 1 [3NeKTPOHHbIA pecypc] : Y4Y4eOHMK ANa CcpefHero

npodgeccuoHanbHOro obpasoBaHusa / A. B. CyBopos,
A. B. Hukonbckuit. — 6-e un3g., ucnp. u gon. — MOCKBa :
MN3paTtenbcTBO KOpalit, 2018. — 292 c. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02180-6. — Pexum

poctyna: https://biblio-online.ru/bcode/421329
3. CysopoB, A. B. O6uwasa n HeopraHm4yeckass xmmusi B 2 T.
Tom 2 [3NeKTPOHHbIA pecypc] : Y4Y4eOHMK ANa CpefHero

npodgeccnoHanbHOro obpasoBaHuns / A. B. CyBopos,
A. B. HuKonbcknin. — 6-e n3g., ucnp. n gon. — MoOCKBa :
MN3paTtenbcTBO KOpalit, 2018. — 315 c¢. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02182-0. — Pexum

poctyna: https://biblio-online.ru/bcode/421330

4. KaMuHckuii, B. A. OpraHuyeckas XWMUSI : TeCTOBble
3afaHuns, 3agayn, BOMPOCbl [DNEeKTPOHHbLIA pecypc]: y4yebHoe
nocobue pana cpegHero npogeccuoHanbHOro obpasoBaHus /

B. A. KamunHCcknin. — 2-e un3pg., ucnp. u gon. — MockBa
M3pgaTenbcTBO tOpaiT, 2018. — 289 ¢. — (MpodeccnoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02899-7. — Pexum

poctyna: https://biblio-online.ru/bcode/415251
JononHuTenbHasa nuTepaTtypa

1.MeTtpoBckasa, H. A. Xumusa [OneKTPOHHbIA pecypc]

npaktnkym [ana CMO] / H. A. [MetpoBckas ; MITY. -

MarHuToropck : MI'TY, 2017. - 1 3nekTpoH. onT. guck (CD-

ROM). - Pexnm gocrtyna:

https://magtu.informsystema. ru/uploader/fileUpload?name=S12

3.pdf&show=dcatalo gues/5/8806/S123.pdf&view=true . -

MaKpoo6bEKT.

2. CaeHko, O. E. Xwumuma . Y4ebHUK ANa  KONIefxken.

ObuweobpasoBaTenbHass noarotoBka [TekcT] : yyebHMK Ans

CMO / O. E. CaeHko. - PocToB-Ha-[loHy : deHunke, 2018. - 283

c. - ISBN 978-5-222-29752-0

B cBAasu ¢ o6HOBNeHWEM  MaTepuanbHO-TEXHUYECKOro

obecneyveHMs n. . Y4yebHO-mMeTOLMYECKOe W MaTepuasbHO-

TexHu4Yeckoe obecneyveHwe nporpamMm y4yeb6HON AUCLUNAUHBI

ynTaTb B HOBOI pefaKumnu:

08.02.01 CTponTenbCTBO M 3KcnayaTauua 34aHuii K

COOPY>KEHNUi - KabuHeT CounanbHO-3KOHOMUYECKUX

ancumnavH

YuebHas ayguTopua LN NPOBefeHUS Y4ebHbIX 3aHATURA,

NpakTUYeCKNX W nabopaTopHbIX 3aHATUINA, CaMOCTOATENbHOM

pa6oTbl, ANs rPynnoBbIX U WMHAMBUAYANbHbIX KOHCYNbTauuii,

0NA TeKyLero KOHTPOAS U NPOMeXYTOUYHOM aTTecTaumnm

Pabouee MecTo npenofaBaTens: MNepcoHabHbI KOMMbIOTEP,

paboume MecTa oby4arowmxcs, pfocka ydebHas, ydebHas

Mebenb;

MakeT AeMOHCTpPauuoHHbIA  “LieHTpudyra", TemaTuyeckue

nnakatbl 1 Tabnuubl;

Becbl TexXHUYeCKune ¢ pasHoBecamu;

Becbl 31eKTPOHHbIE Y4ebHble [0 2 Kr.;

Becbl KBafgpaTHble;

JKcuKaTopsbl;

CyLUNIKWN HACTEHHBbIE;

KpMwKa ¢ BbITAXKOWA (415 BbITSHXKHOro Lwwkaga Ne01380750),

(200*660*3500 MMm.;

Turnn hapgopoBble HU3KNE Ne3;

LW kadbl gna nocyabl 1 060pyA0BaHNS;

Lkath gns xpaHeHUs XMMMUYecKux peakTtmsos, (450*900*2100

MM.);

L Kadbl CyLUNbHbIE;

LLnnubl TUreNnbHbIE;

LLIKadh BbITSAXHOW C MOWKOW;

HapgcTtaBka gns crona;
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Buckosumerpsr BITK;

Cmuaprosku CJI-2

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpoxk aeiicTeua:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOJHO pacmpocTpaHACMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0eCcCpoUHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

08.02.09 Monmaonc, Hanaoxa u SKCnIyamayus
2NEKMPOOOOPYOOBAHUS ~ NPOMBIUIEHHbIX U SPAHCOAHCKUX
30anuti — Kabunem Mamemamuxu

YucOHaa ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
1 7a00PATOPHBIX 3AHATHH, IS TPYTIOBBIX W HHIUBHIY ATBHBIX
KOHCYJBTAIHH, I CAMOCTOSTCABHOHN PadOTHI, M TCKYIICTO
KOHTPOJIA M MPOMEKYTOUHOH aTTECTAlUI

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecta OOyJaroImmXxcs, J0CKa yucOHas, yucOHas
MeOeb;

Maker aemoucTpaumoHHBIH "LleHTpH(pyTa", TEMATHUCCKUC
TLTAKATHI ¥ TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI aneKTpoHHBIE YUECOHBIE 10 2 KT.;

Becs! kBagpaTHbIE,

DKCHKATOPHI,

CyImnky HACTCHHBIE,

Kppnoka ¢ BBITSDEKKOH (U1 BRITSDKHOTO mkada Ne01380750),
(200*660*3500 MMm.;

Turm papdopossie HI3KHE Ne3;

xadsr xasg mocyabl 1 000PYI0BAHUS,

[Ika¢ a1 XpaHEHUST XUMHYECKUX PEakTuBoB, (450*900%2100
MM.);

[Ixa¢s! cynmursHEIC,

Iump! THTETLHBIC,

[ITka¢ BBHITSHKHOM C MOWKOI;

Hancraska ma crona;

Buckosumerpsl BITXK;

Cmuaprosku CJI-2

MS Windows (moamucka Imagine Premium) gorosop A-1227
ot 08.10.2018, cpok aevicteusa: 11.10.2021

MS Windows (moamucka Imagine Premium) aorosop /I-757-17
ot 27.06.2017, cpox neticrems: 27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHIeMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0eCcCpPOUHO

MS Windows (moamucka Imagine Premium) aorosop /1-593-16
ot 20.05.2016, cpok aeiicteusa: 20.05.2017

MS Windows (moamucka Imagine Premium) aorosop J-1421-
15 ot 13.07.2015, cpoxk aeiicteusa: 13.07.2016

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip coboxHO pacmpoctpansemoe (https: //www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

09.02.01 KounviomepHhoie cucmemsl i Komniexcol — Kabunem
CoyuansHoO-9KOHOMUHECKUX OUCYUNTUH

YucOHAad ayauTopHA [OI1 NPOBCACHHWA YUCOHBIX 3aHATHIA,
TIPAKTHYCCKUX u TabOPaTOPHBIX 3aHATHH, in
CaMOCTOSITENIFHOM PadOTSHI, IS TPYIIIOBBIX M WHIUBHIYAIbHBIX
KOHCYJIbTAIIMH, AJS TEKYIIETO0 KOHTPOIS M TPOMEKYTOUHOH
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aTTeCTalUH
Pabouee mMecTo mpernoaaBaTes: IEPCOHATBHBIN KOMITBIOTED;
paboume Mecra OOyJaroImmmXcs, JO0CKa YyucOHas, yucOHas
Me0eb

Maker aemoucTpaumoHHBIH "LleHTpH(pyTa", TEMATHUCCKUC
TUTAKATHI M TAOITHIBI

Bechl TEXHHUYECKHUE C PA3HOBECAMU,

BechI 3neKTpoHHBIC YUEOHBIE 10 2 KT,

Becs! kBagpaTHbIE,

DKCHKATOPHI,

CyIImnky HACTCHHBIE,

Kppemrka ¢ BRITSDKKOH (ms BRITSDKHOTO mKaga NeO1380750),
(200%660*3500 MmM;

Turmm papdopossic Hu3KHE No3;

[Ixadsr 111 IOCY ABI U 000PY JOBAHHS,

Ixad amg xpaHCHHS XHMHYCCKHX PEakTHBOB, (450*900%2100
MM.);

[Ixa¢s! cynurbHEIC,

Iump! THTETLHBIC,

[ITka¢ BBHITSHKHOM C MOWKOI;

Hancraska ni crona;

Bucxkosumerpsr BIDK

Cmuprosku CJI-2

MS Windows (nmoamucka Imagine Premium) morosop [-1227-
18 o1 08.10.2018, cpox aeticrems: 11.10.2021

MS Windows (moamucka Imagine Premium) aorosop /I-757-17
ot 27.06.2017, cpox npeticrems: 27.07.2018, Calculate Linux

Desktop CBOOOIHO pacmpocTpaHICMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0cCCpPOUHO;

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip coboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JCHCTBHSA: OECCPOTHO

09.02.03 Ilpoepammuposanue 8 KOMNbIOMEPHLIX CUCHEMAX —
Kabunem Coyuanerno-sxonomuueckux OUCyuniuH

YucOHAad ayauTopHa [OI1 NPOBCACHHA YUCOHBIX 3aHATHIA,
TIPAKTHYCCKUX u TabOPaTOPHBIX 3aHATHH, in
CaMOCTOSITENIFHOM PadOTSHI, IS TPYIIIOBBIX M HHIUBHIYAIbHBIX
KOHCYJBTAIMH, A1 TEKYHIETO KOHTPONA H IPOMEKYTOYHOM
aTTeCTaluH

Pabouee MecTo mpemnoaaBaTest: IEPCOHATBHBIN KOMITBIOTED;
paboume Mecrta OOyJaroImmmXcs, J0CKa yucOHas, yucOHas
Me0eb

Maker aemoucTpaumoHHBIH "LleHTpH(pyTa", TEMATHUCCKHUC
TITAKATHI M TAOITHIBI

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI anekTpoHHBIE YUICOHbIE 10 2 KT,

Becs! kBagpaTHbIE,

ODKCHKATOPHI,

CyImmnky HACTCHHBIE,

Kppomka ¢ BBITSDEKKOH (U1 BRITSDKHOTO mmkada Ne01380750),
(200*660*3500 M

Turmm papdopossic HU3KHE No3;

[Txadsr 111 IOCy ABI U 000PY JOBAHHS,

[Ixa¢ st XpaHSHUS] XUMHYECKUX PeakTuBoB, (450%900%2100
MM.);

[MIxadsr cymmibHEIC,

Iump! THTETLHBIC,

[ITxa¢ BHITSHKHOM C MOWKOI;

Hancraska mi crona;

Bucxkosumerpsr BIDK

Crmprosku CJI-2
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MS Windows (moamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpox aekicrBm: 11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox peticremsa: 27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHsIeMOC o
(https://www.calculate-linux.org/rv/), CpPOK JICHCTBHSA:
0cCCpOUHO;

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip csoboano pacmpocrparsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

13.02.11  Texnuueckas sxcniyamayus U 06CICUBAHUE
NEKMPUYECKO20 U NEKMPOMEXAHUYECKO20 060pYO08aAHUs (N0
ompacnam) — Kaburnem CoyuansHo-9KOHOMUYECKUX OUCYUNTIUH
YucOHAad ayauTOpHA I NPOBCACHHA VYUCOHBIX 3aHATHI,
MPAKTHYECKUX W ITA00PATOPHBIX 3aHATHH, NI TPYIIOBBIX H
HHIUBUAYAIBHBIX KOHCYJNBTAUWH, M1 TEKYIIECTO KOHTPOJ H
TIPOMEXKY TOUHOH aTTECTALUH, I CAMOCTOSITECIHHOHW pabOTHL
Pabouee mecTo mpemogaBaTensi: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecta OOy4aroImmmXxcs, JO0CKa yucOHas, y4ueOHas
MeOeb;

Maxker npemoHcTpanuoHHBIH "LleHTpH(yra», TEeMaTHYCCKHUC
TUTAKATHI M TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI 3neKTpoHHBIC YUEOHBIE 10 2 KT,

Becs! kBagpaTHbIE,

DKCHKATOPHI,

CyImnky HACTCHHBIE,

Kppnmka ¢ BeITSDEKKOH (U1 BRITSDKHOTO mmkada Ne01380750),
(200*660*3500 M,

Turma papdopossie HI3KHE Ne3;

[Ixadsr 111 IOCY ABI U 000PY JOBAHHS,

[MIxa¢ anst XpaHSHUS] XUMHYECKUX PeakTuBoB, (450%900%2100
MM.);

[Ixa¢s! cynmursHEIC,

Iump! THTETLHBIC,

[ITka¢ BBHITSHKHOM C MOWKOI;

Hancraska ma crona;

Buckosumerpsl BITK;

Cmuprosku CJI-2

MS Windows (mommucka Imagine Premium) gorosop A-1227
ot 08.10.2018, cpok aeitcTeusa:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop /1-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHIeMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0ecCpoUHO

MS Windows (moamucka Imagine Premium) aorosop /1-593-16
ot 20.05.2016, cpok aeiicteua:20.05.2017

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip coboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

15.02.01  Moumadic v mexHuyeckas — IKCHIYaAmMayus
npoMbLULTIeHHO20 0bopyOoganusa (no ompaciam) — Kabunem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKHX
7 1a00PATOPHBIX 3aHATHH, 1 CAMOCTOSTEILHON padOThI, 17
TPYIIOBBIX W HHIWBHIYAJIBHBIX KOHCYJIBTALMH, A1 TSKYIICTO
KOHTPOJIA M MPOMEKYTOUHOH aTTECTalUI

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecrta OOyJaroImmXxcs, J0CKa yucOHas, yucOHas
MeOeb;
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Maxker npemoHcTpanuoHHBIH "LleHTpH(yra», TEMaTHYCCKHUC
TUTAKATHI ¥ TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI aneKTpoHHBIE YUEOHBIE 10 2 KT,

Becs! kBagpaTHbIE,

OKCHKATOPHI,

CyIImnku HACTCHHBIE,

Kppooka ¢ BeITSDEKKOH (U1 BRITSDKHOTO mmkada Ne01380750),
(200%660*3500 Mm;

Turmm papdopossic Hu3KHE No3;

[Ixadsr 111 IOCY ABI U 000PY JOBAHHS,

Ixa¢ anst XpaHSHUS] XUMHYECKUX PeakTuBoB, (450*900%2100
MM.);

[Ixa¢s! cynmrsHEIC,

ump! THTETLHBIC,

[ITka¢ BBHITSHKHOM C MOWKOI;

Hancraska ni crona;

Bucxkosumerpsl BITK;

Cmuaprosku CJI-2

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 o1 08.10.2018, cpox aeticremsa:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOIHO pacmpocTpaHsIeMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0eCcCpPOUHO

MS Office Nel135 ot 17.09.2007, cpok AcHCTBHS: OECCPOTHO
7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

15.02.03 Texnuuecxaa sxenmyamayusa eUOpasIUIeckKux MauiiiH,
2UOponpusooos 1 2uoponHesmoagmomamuxy — Kabunem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUS YUCOHBIX, MPAKTHUCCKIX
7 1a00PATOPHBIX 3AHATHH, TSI CAMOCTOSTEIFHON padOThI, 17
TPYIIOBBIX M MHIMBHAYAIbHBIX KOHCYJIBTAUWH, 11 TEKYIIETO
KOHTPOJI M MPOMEKYTOYHOH aTTECTALIHN.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecrta OOyvaroImmmxcs, J0CKa yucOHas, yucOHas
MeOeb;

Maxker npemoHcTpanuoHHBIH "LleHTpH(yra», TEMaTHYCCKHUC
TUTAKATHI ¥ TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI aneKTpoHHBIC YUEOHBIE 10 2 KT,

Becs! kBagpaTHbIE,

ODKCHKATOPHI,

CyImmnky HACTCHHBIE,

Kppnoka ¢ BBEITSDKKOH (1 BRITSDKHOTO mmkaga Ne01380750),
(200*660*3500 M

Turma papdopossie HI3KHE Ne3;

Ixadsr xasg mocyapl 1 000PYI0BAHHS,

[Ixa¢ st XpaHSHUS] XUMHYECKUX PeakTuBoB, (450%900%2100
MM.);

[Ixa¢s! cynmrsHEIC,

ump! THTETLHBIC,

[ITka¢ BBHITSHKHOM C MOWKOIM;

Hancraska na crona;

Buckosumerpsl BITK;

Cmuaprosku CJI-2

MS Windows (moamucka Imagine Premium) gorosop -1227
ot 08.10.2018, cpok aeitcTeusa:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox pericteus:27.07.2018, Calculate Linux
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Desktop CBOOOTHO pacmpocTpaHsIeMOe o
(https://www.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/), cpok nAeHCTBU: OECCPOTHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip csoboano pacmpocrpanmsemoe (https://www.7-zip.org/),
CPOK JCHCTBHSA: OECCPOTHO

15.02.07 Aemomamuszayus mexHONOLUYECKUX NPOYecco8 U
npousgoocme (no ompaciim) — Kaounem Mamemamuxu
YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
7 1a00PATOPHBIX 3AHATHH, I CAMOCTOSTEILHON padOThI, 17
TPYIIOBBIX M MHIWBHAYAILHBIX KOHCYJIbTAUNH, 111 TEKYIUETO
KOHTPOJIA M MPOMEKYTOUHOH aTTECTalUI

Pabouee mecTo mpemogaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecrta OOy4aroIMXcs, JO0CKa YyucOHas, yucOHas
MeOeb;

Maxker npemoHcTpanuoHHBIH "LleHTpH(yra», TEMaTHYCCKHUE
TUTAKATHI M TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMY,

BechI aneKTpoHHBIE YUEOHBIE 10 2 KT,

Becs! kBagpaTHbI€,

OKCHKATOPHI,

CyImnky HACTCHHBIE,

Kppomka ¢ BBITSDEKKOHN (U1 BRITSDKHOTO mmkada Ne01380750),
(200%660*3500 MmM;

Turmm papdopossic Hu3KHE No3;

xadsr xasg mocyapl 1 000PYI0BAHHS,

Ixad mmasg XpaHCHHS XAMHYUCCKHUX PEakTHBOB, (450*900%2100
MM.);

[Ixa¢s! cynmrsHEIC,

umb! THTETbHBIC,

[IIka¢ BHITSHKHOM C MOWKOIH;

Hancraska na crona;

Buckosumerpsl BITK;

Cmuprosku CJI-2

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 o1 08.10.2018, cpox aeitcTemsa:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop A-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux
Desktop CBOOOIHO pacmpocTpaHICMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0ecCpoUHO

MS Office morosop Nel35 ot 17.09.2007, cpox IOeHCTBHL:
0ecCpoUHO

7 Zip csobogHo pacmpoctpansemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

22.02.0] Memannypeus uepuvix memaiios — Jlabopamopus
Quzuueckoli xumuu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
7 1a0OPATOPHBIX 3AHATHIH, I CAMOCTOATECILHON PabOThI, I
TPYIIOBBIX M MHIMBHAYAIbHBIX KOHCYJIBTAUWH, U1 TEKYIIETO
KOHTPOJIA M MPOMEKYTOYHOH aTTECTALIY.

Pabouee mMecTo mpenoaaBaTeisl: MIEPEHOCHON MY JIbTHMETHHHBIH
KOMIUIEKC. HOYTOYK, O3KpaH, IIPOCKTOp, pabodme Mecra
oOyuarommxcs, A0CKa yucOHas, yucOHas MeOCTb,

Mebens nabopaTtopHas;

Ph-merp  "Mymerurect  UIUI-101c  kommmekroMm At
ompeneacHus ph;

Ph-meTp sxcnepr-ph*;

Becor aemnepasie AJ1P-200;

Becsl KyxOHHBIC,

Buckosnverp B-36-246%;

30



https://www.calculate-linux.org/ru/
https://www.calculate-
https://www.7-zip.org/
https://www.calculate-linux.org/ru/
https://www.7-zip.org/

Buckosnverp B3-246 111,

Hacoc KomoBckoro;

Tepmomerpsl TJI pTyTHBIE,

Tepmomerp TC-7-m1;

CTOMBI THTPOBAIIBHBIC C HAICTABKAMU,

[ITxa(sI BHITSLKHBIE C MOWKOH

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 o1 08.10.2018, cpox aeitcTemsa:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop /1-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOHO pacmpocTpaHsIeMOC o
(https://www.calculate-linux.org/rv/), CpPOK JICHCTBHSA:
0eCcCpPOUHO

MS Office morosop Nel35 ot 17.09.2007, cpok IOeHCTBHL:
0eCcCpoUHO

7 Zip csoboano pacmpocrparsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

OJCKTPOHHBIC TIAKATHI MO mucrummmHaM:. OOmas XuMus
nporosop K-278-11 ot 15.07.2011, cpok meficTBus: OeCCPOTHO

22.02.05 Obpabomxa memaios Oasnenuem — Kabunem
Mamemamuxu

YueOHaa ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKHX
H 1a00PaTOPHBIX 3AHATHH, IS TPYIIOBBIX H HHAHBUIY ATBHBIX
KOHCYJBTAIHH, I CAMOCTOSTCABHOHN PadOTHI, M TCKYIICTO
KOHTPOJIA M MPOMEKYTOYHOH aTTECTALIHY.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecta OOyJaroImmXcs, J0CKa yucOHas, yucOHas
MeOeb;

Maker aeMoucTpaunoHHBIH "LleHTpH@yTa", TEMATHUCCKHUC
TUTAKATHI M TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI anekTpoHHBIE YUECOHBIE 10 2 KT.;

Becs! kBaapaTHbIE,

ODKCHKATOPHI,

CyImnky HACTCHHBIE,

Kppomka ¢ BeITSDEKKOH (U1 BRITSDKHOTO mmkada Ne01380750),
(200%660*3500 MMm.;

Turmm papdoposbic Hu3KHE No3;

[Ixadsr 1711 IOCY ABI B 000PYIOBAHMS;

[Ixa¢ anst XpaHEHUS] XUMHYECKUX PeakTuBoB, (450%900%2100
MM.);

[MIxa¢s! cynmrsHEIC,

ump! THTETLHBIC,

[IIka¢ BHITSHKHOM C MOWKOI;

Hancraska ma crona;

Buckosumerpsl BITK;

Cmuaprosku CJI-2

MS Windows (nmoamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpok neiicreus:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop /I-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux
Desktop CBOOOTHO pacmpocTpaHsIeMOC o
(https://www.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/) (https://www calculate-linux.org/ru/), CpOK
JeHCTBHS: OECCPOTHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

23.02.03 Texnuueckoe obcmyicusanie U peMOHm
asmomobunvHozo mpancnopma — Kabunem Mamemamuxu
YucOHad ayauTopus A1 MPOBSACHUS YUCOHBIX, MPAKTHUCCKHX
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H 1a00PATOPHBIX 3AHATHH, I CAMOCTOSTEIFHON padOThI, I
TPYIIOBBIX M MHIMBHAYAIbHBIX KOHCYJIBTAUWH, I TEKYIIETO
KOHTPOJI M MPOMEKYTOYHOM aTTECTALIUY.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecra OOyJaroImmmXcs, JO0CKa YyucOHas, yucOHas
MeOeb;

Maker aemoHcTpaumoHHBIH "LleHTpH(pyTa", TEMATHUCCKHUC
TUTAKATHI M TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BecsI amekTpoHHbIE Y4eOHBIE 10 2 KT

Becs! kBagpaTHbIE,

DKCHKATOPHI,

CyIImnky HACTCHHBIE,

Kppnmka ¢ BeITSDEKKOH (U1 BRITSDKHOTO mmkada Ne01380750),
(200%660*3500 MMm.;

Turm papdopossie HI3KHE Ne3;

xader aasg mocyapl 1 000PYI0BAHUS,

[Ika¢ a1 XpaHEHUSI XUMHYECKUX PEakTHBOB, (450*900%2100
MM.);

[Ixa¢s! cynmurbHEIC,

Iump! THTETLHBIC,

[IIka¢ BHITSHKHOM C MOWKOI;

Hancraska ma crona;

Buckosumerpsl BITK;

Cmuaprosku CJI-2

MS Windows (moamucka Imagine Premium) gorosop A-1227
ot 08.10.2018, cpok aeitcTeusa:11.10.2021

MS Windows (moamucka Imagine Premium) morosop J-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHICMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0eCcCpPOUHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip csoboano pacmpocrpansemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

23.02.04 Texnuuecxas SKCHIYamayus HOObEeMHO-
MPAHCHOPMHBIX,  CINPOUMETBHBIX,  OOPOJICHLIX — MAWUH U
obopyoosanus (no ompaciam) — Kabunem Mamemamuxu
YueOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKHX
¥ 7a00PATOPHBIX 3AHATHH, IS TPYTIIOBBIX W HHIUBHIY ATBHBIX
KOHCYJBTAIHH, I CAMOCTOSTCABHON PadOThHI, WA TCKYIICTO
KOHTPOJI M MPOMEKYTOYHOH aTTECTALINH.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecta OOyJaroImmmXcs, J0CKa yucOHas, yucOHas
MeOeb;

Maxker aemoHcTpanmoHHBIH  "LleHTpHdyra" TeMaTHUCCKHC
TUTAKaThI M TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI anekTpoHHBIE YUEOHBIE 10 2 KT.;

Becs! kBagpaTHbIE,

IJKCHKATOPHI,

CyImnky HACTCHHBIE,

Kppomka ¢ BBITSDEKKOH (U1 BRITSDKHOTO mmkada Ne01380750),
(200*660*3500 mMm.;

Turmm papdopossic Hu3KHE No3;

[Ixadsr 111 IoCy ABI B 000PY JOBAHHS,

[Ixa¢ anst XpaHEHUSI XUMHYECKUX PeakTuBoB, (450%900%2100
MM.);

[MIxa¢sr cynmrsHEIC,

Iump! THTETLHBIC,

[ITka¢ BHITSHKHOM C MOWKOIM;

Hancraska mi crona;
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9. YyebHo-
MeTOANYECKOE 1
mMaTepuanbHo-
TexXHUYecKoe
obecrneyeHune
nporpaMmm y4e6Ho
ANCUUNANHDBI

BuckosumeTpbl BIMXK;

CnupTtoBku CJ1-2

MS Windows (nognucka Imagine Premium) gorosop [-1227
oT 08.10.2018, cpok geiictBnsa:11.10.2021

MS Windows (nognucka Imagine Premium) gorosop 4-757-17
oT 27.06.2017, cpok pgenctBmnA:27.07.2018, Calculate Linux

Desktop cB06OAHO pacnpocTpaHsaemMoe no
(https://www .calculate-linux.org/ru/), CpoK fencTemna:
6eccpoyvHo

MS Office Ne135 o1 17.09.2007, CpOK feiicTBMA: 6ecCPOYHO

7 Zip cBobogHo pacnpocTpaHsemoe (https://www.7-zip.org/),
CPOK felicTBus: 6eccpoyvHo
B cBA3M C 3aK/IlOYEHWEM KOHTPAKTOB CO CTOPOHHUMM
3NeKTPOHHbIMW  6UOBANOTEYHBIMM  cucTemamu  “lHOpaiit”
(KoHTpakT Ne K-55-20 oT 25.08.2020 r. OOO «32neKTpOHHOE
nsgatenscteo KOPAMT», 01.09.2020 r. no 31.08.2021 r.)
pasgen 9 pabouyeil nporpammMbl YnTaTb B HOBOI pefaKLnm:

OcCHOBHasa nuTepaTypa

1. CysopoB, A.B. O6waa n HeopraHum4yeckas xumumsa B 2 T.
Tom 1 [3neKTPOHHbIN pecypc] : y4ebHUK ANs CpefHero
npogeccuoHanbHOro obpasoBaHusa / A. B. CyBopos,

A. B. HuKonbcknin. — 6-e un3g., ucnp. n gon. — MoOCKBaA :

MN3paTtenbcTBO KOpalit, 2018. — 292 c. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02180-6. — Pexum
poctyna: https://urait.ru/bcode/421329

2. CysopoB, A. B. O6waa u HeopraHu4yeckass xmmumsa B 2 T.
ToMm 2 [DneKTPOHHbIA pecypc] : y4yeGHMK Ana CcpeaHero
npoeccuoHanbHOro obpasoBaHusA / A. B. CyBopoB,

A. B. HukonbCcknii. — 6-e u3g., ucnp. M gon. — Mocksa :
M3paTtenbcTBo FOpaiiT, 2018. — 315 ¢. — (MpodeccnoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02182-0. — Pexum
poctyna: https://urait.ru/bcode/421330

3. KamuHckuii, B. A. OpraHumyeckas XuMuUa : TeCTOBble

3afjaHns, 3afjayvu, BONpocbl [DNeKTPOHHLIA pecypc]: yyebHoe
nocobue ana cpegHero npogeccuoHanbHoOro obpasoBaHus /

B. A. KaMmunHCcKknin. — 2-e un3fg., ucnp. u pgon. — MockBa
M3paTtenbcTBo FOpaiiT, 2018. — 289 ¢. — (MpodeccnoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02899-7. — Pexum

poctyna: https://urait.ru/bcode/415251

JononHuTenbHasa nuTepaTtypa
1. MetpoBckasi, H. A. Xumusa [INeKTPOHHbIA pecypc]
npaktukym [gna CMO] / H. A. TMetpoBckas ; MITY. -
MarHuTtoropck : MI'TY, 2017. - 1 aneKTpoH. onT. auck (CD-
ROM). - Pexxum pocrtyna:
https://magtu.informsystema. ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true .-
Makpoo6beKT.
2. CaeHko, O. E. Xumuma . Y4yebHUK [N  KONJeLXKEN.
ObuweobpasoBaTenbHasa noarotoBka [TekcT] : y4yebHWK Ans
CMO / O. E. CaeHko. - PocTtoB-Ha-[loHy : deHuKc, 2018. - 283
c. - ISBN 978-5-222-29752-0
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