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Pa6oyas nporpamMma paspaboTaHa Ha OCHOBE:

defepanbHOro  rocyaapcTBEHHOr0  06pa3oBaTeNlbHOT0  CTaHAapTa CPeAHero  06LIero

00patoBaHHA»; YTBePXAEHHOro NpukasoMm MUHUCTEPCTBOM 06pa3oBaHMA M Hayku Poccum ot 17
masi 2012 1. Ne 413;

- ®efepaibHbIX rocyfapCTBEHHbIX o6pa3oBaTesibHbIX CTaH4apToB CpesHeto
npogeccroHanbHOro 06pasoBaHus:

- [MpumepHoii nporpaMmbl 06LLe06pa3oBaTeNlbHON YUEOHON ANCUMNINHBL «XUMUA» ANs
npogeccroHanbHbIX  06pa3oBaTe/lbHbIX — OpraHu3auWii,  peKkoMeHAoBaHHONM  deaepasbHbIM
/\BapCTBEHHbIM aBTOHOMHbIM YyupexaeHneM «®defepanbHblli UHCTUTYT pa3BUTUS 06pa3oBaHMA
( FAY «®UNPO») B kauecTBe nNpUMepHOM nporpaMMbl 18 peanv3auum  OCHOBHOW
npogeccMoHanbHOM 0bpasoBaTeibHoW nporpaMmbl CIMO Ha 6a3e OCHOBHOrO 06LLero o6pasoBaHms
C noflyyeHVemM cpegHero obuwiero o6pasoBaHus. Tpotokon Ne 3 ot 21 wona  2015r.
PerncTpaumoHHbIi Homep peueHsumn 378 oT 23 nons 2015r. PrAy «dUPO».
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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
rOCyIapCTBEHHBIM ABTOHOMHBIM yupekaeHueMm «DenepanbHblii HHCTHTYT Pa3BHTHSI
obpazoBanusi (PI'AY «®PHUPO») B KauecTBe NPUMEPHONW MPOrpamMMbl A PeaTH3aLHUU
OCHOBHOH mpodeccuoHanbHOll oOpasoBarenbHON nporpammel CIIO Ha 6ase OCHOBHOTO
obmero oOpa3oBaHusl ¢ TIOJNydYeHHUEM CpeaHero obmero obpasosanus. [Iporokon Ne 3 ot 21
utons 2015r. Perucrpanmonsslii HoMep penensuu 385 ot 23 urons 20151, ®I'AY «PHUPO»;

- ¢ yuderom TpeboBanuii ®I'OC cpennero mpodeccHoHATBLHOTO 0O0pa3oBaHus W TPOGUIIS
npoeCCHOHATLHOTO 00Pa30BaAHUS,

- ¢ yueroMm IlpumepHOl OCHOBHOUW OOpa30OBAaTEIBHONW MPOrPpaMMBbI CpPEOHEro oOIIero
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 oOy4arOIIUXCsl YMEHUST OLIEHHBATh 3HAYMMOCTb XUMHYECKOTO 3HAHUSI IS
KaXKJIOTO YEJIOBEKa;

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

—  pa3ButHe y OOy4aroIIUXCsi YMEHUH pas3auyartb (akThl U OLIEHKH, CPaBHUBATH OLIEHOYHBIE
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, KJIFOYEeBbIX HABBIKOB, UMEIOLIMX YHUBEPCATbHOE 3HAYCHHUE IS Pa3IHMYHBIX
BUJIOB JIEATENbHOCTH (HABBIKOB PEIleHUs MPOOJieM, MPUHSITUS PEICHUH, MOUCKA, aHAIH3a U
oOpaboTtku  uH(GOPMALMH, KOMMYHHMKATHBHBIX  HABBIKOB,  HAaBBIKOB  HM3MEPEHHIA,
COTPYIHUYECTBA, 0€30MaCHOTO OOpAIEHHs C BEIECTBAMU B TIOBCETHEBHOM JKU3HH).

B mporpammy BKIIFOUEHO cOnepiKaHHe, HAINpaBlieHHOE Ha (OPMHUPOBAHHE y OOYUAIOLIMXCS
KOMITETEHIIMH, HEOOXOMUMBIX Jisi KadecTBeHHOro ocBoeHus IIIICC3 Ha Oaze OCHOBHOro OOIIErO
o0pa3oBaHUs ¢ MOyYeHUEM CpeaHEro o0Inero odpasoBaHusl.

B nanno#i paboueli mporpamMMe NpeACTaBICHbL OOMIas XapaKTePUCTUKAa U MECTO y4eOHOI
OMCUUIUIMHBL, Pe3yJbTaThl OOyYeHHs, TEMaTHYeCKHil IUJIaH W COACpKaHHe C MepeuHeM
NPaKTHYECKUX PabOT, TEeMATUKON CAMOCTOSITENbHON padoThl, AKTUBHBIC U UHTEPAKTHUBHBIE (HOPMBI
NPOBENEHUS] 3aHATHH, Yy4eOHO-METOOMYECKOe M  MaTepUabHO-TEXHUYECKOe olecredeHne
0o0pa3oBaTeNbHON NeATEIbHOCTH.



2 OBIIIAA XAPAKTEPUCTHKA YUYEBHOU JUCITAIIJINHBI
«XHUMHUA»

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

Copnepxanne oOmieoOpa3oBaTenbHON y4eOHONW OUCLMIUIMHBI «XHWMHUS» HAIMPaBlIEHO Ha
yCBOeHME OOYHAIOIIUMUCS OCHOBHBIX MOHSATHI, 3aKOHOB M TEOPUI XUMUH, OBJAICHHUE YMEHUSIMU
HaOJMIOAaTh XMMHUYECKUE SIBICHHS, MPOBOAUTh XUMHUYECKUI 3KCIIEPUMEHT, MPOU3BOIUTH PACUEThI
Ha OCHOBE XUMHYECKHX (HYOPMYJI BEIECTB U yPABHEHU I XMMUYECKUX PEAKLIHIA.

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€30MaCHOr0 HCIOIb30BAHUS XUMUYECKUX BEIIECTB U
MaTepHaioB, IPUMEHSIEMbIX B OBITY, CEJIbCKOM XO35HCTBE M HAa MPOM3BOACTBE.

[Ipu cTpyKTYypHpOBaHHM COAepkaHUsl 00IeoOpa3oBaTeNbHON y4eOHOH AMCLUIUIMHBL IS
npo)eCCHOHANIBHBIX  00pa30BaTeNIbHBIX  OpraHu3alui, peanusyriux  00pa3oBaTEeNbHYIO
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 oOydenus. [103ToMy TeopeTHUECKHe BOMPOCH MAKCHMMAJIBHO CMEIIEHBbI K Haday
U3YYeHUs] TUCLUIUIHHBI, ¢ TeM 4TOOBI MOCIeAyIOIni (HaKTHUECKH MaTepuall pacCMaTpPHUBAJICs Ha
OCHOBE M3yUYEHHBIX TEOPHUI.

Peanuzanusi 1eAyKTHBHOIO MOAXOAA K M3YYEHHIO XHMHH CIIOCOOCTBYET Pa3BUTUIO TaKHX
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 odiero odpasosanus B npenenax ocsoenust OITOIT CITO
Ha 0aze OCHOBHOro o0mero oOpa3oBaHusl, UMEET CBOM OCOOCHHOCTU B 3aBHCHUMOCTH OT NPOQHIIs
npodeccroHa bHOr0 00pa3oBaHMs. ITO BbIPAXKAETCS B COAEPIKAaHUU OOy4YeHHs, KOJIMUECTBE YacCOB,
BBIZIESIEMbIX Ha U3y4YEHUE OTHEJbHBIX TEM MPOrPaMMbl, MIyOHHE MX OCBOEHUs] OOYYarOLIMMUCH,
o0beMe M XapakTepe MPaKTHYECKHX 3aHATHI, BUAAX BHEAYIUTOPHOH CaMOCTOSITENbHOW pPabOThI
CTyII€HTOB.

IIpu oceoenun mnpodeccuit CIIO u cneumanmpHocTeln CIIO TexHMYECKOTO MPOPUIIS
npodeccHoHaIbHOrO 00pa3oBaHUs XUMUs U3ydaeTcst Oosee yriayOneHHO Kak nmpoduibHas yueOHas
IMCLUTLTHHA.

B mpouecce u3yueHHs XUMHH TEOPETHUYECKHE CBEICHUs 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 MPOCTbIE XMMHYECKUE
OMBITHL, y4YUTb OE€30MACHOMY U SKOJIOTHYECKH TIPAMOTHOMY OOpAleHHI0 C BEIIECTBAMH,
MarepuaiaMH U MpoLeccaMu B ObITY U HA MPOU3BOJCTBE.

JUisi opraHU3alii BHEAYIUTOPHON CaMOCTOSITEIBbHONW PaOOThl CTYNEHTOB, OBJIAEBAIOIINX
npodeccusimu CIIO u cneumanpHocTsiMu CIIO TexHmyeckoro mnpoduist mpodheCCHOHATBHOTO
o0OpaszoBaHUs, MpPEICTABICH NPUMEpHBIH TepeueHb pedepaToB (IOKIAIOB), WHAMBHIYATIbHBIX
MPOEKTOB.

B mporecce usydeHuss XUMHU BaKHO (POPMHUPOBATH MH(POPMALUOHHYIO KOMIIETEHTHOCTD
oOyuatromumxcs. [loaToMy mpu  OpraHuM3alMu  CaMOCTOSITEJIbHOW  paldOThl  HEOOXOAMMO
aKLEHTUPOBATh BHUMAaHUE OOYHYAIOIIUXCS HAa MOUCKE HMH(POPMALMH B CPEACTBAX MAacCMeaua,



NHTepHeTe, Yy4yebGHO/ W cneyuanbHOM nuTepaType C  COOTBETCTBYHOLWMM  O(hOPMIEHMEM
NpeACTaBEHNEM Pe3y/bTaTos.

Pabouas nporpaMma y4e6HON AUCLUNINHBI COCTOMT U3 2 pa3fesos:

1  HeopraHunyeckas xumus.

2. OpraHuyeckas xvmMmus.

Mpn  U3yyeHUM [JUCUUNANHBI  «XUMUA  WUCMOMb3YKOTCA COBPEMEHHbIE  Nefarornyeckut
TEXHOMOMMN. Y CNOBMEM (DOPMUPOBAHWUA OOLUMX KOMMETEHUUIA W YHUBEPCASIbHbIX Y4YeOHbIX
[eicTBnin aBnseTca 00y4yeHWe Ha OCHOBE CUCTEMHO-AeATe/IbHOCTHOrO noaxofa (mpegnonaraet
aKTUBHOCTb 00yyaloLMXCcs, KOrga 3HaHuWe He nepefaeTca B roTOBOM BWAE, a CTPOMTCA CamuUMM
obyvaloWwumMnca B npouecce WX NO3HaBaTe/IbHOW [AeATe/IbHOCTW:  UrpoBas AeATeNlbHOCTb;
MPOeKTHasa [eATeNbHOCTb; NPo6/neMHOe 06y4YeHWe; ob0yuveHue B Auanore; cCUMCTemMa BOMPOCOB WU
3aflaHuin, opraHun3aums pedeKCMBHOM [AeSTeNbHOCTW; CO34aHue CUTyauuil, HanpaBieHHbIX Ha
MH(OPMALMOHHBIA NOWUCK; CO3faHue cuTyauumn Bbibopa U T.4.). Hanbonee uenecoobpasHble BUAbI
3aHATWIA: KOMOGUHMPOBAHHbIE YPOKW, MNPaKTUYECKMe 3aHATUS, CeMUHapbl, 3a4éTbl, AWUCKYCCUU,
KOHCyNbTaLuu.

CamocTonTeNbHas paboTa BbINOMAHAETCA O00y4alOLWMMUCA BO BHeayAMTOPHOE BpeMs Mo
3aflaHnIio 1 Npu MeTOLMYECKOM PYKOBOACTBE MpenofaBaTens, HO 6e3 ero HernocpefCTBEHHOrO
yyacTusi. KOHTPONb BbIMOSIHEHWUSA CaMOCTOATE/IbHOW pPaboTbl OCYLLECTBAAETCA B MNPUCYTCTBUM
obyuvarownxcs (B pamkax ayAauTOPHbIX 3aHATUIA) nnn 6e3 ydactusa obydaroulerocs. Nporpamma
YUUTbIBAET HEOOXOAUMOCTb  pasBMTUSA Yy  00ydyalowmxcsd  KOMMeTeHTHOCTM B 06nactu
MCNONb30BaHNUA  UH(OPMALMNOHHO-KOMMYHUKALMOHHBIX  TEXHOMIOTUA U WUCCNefoBaTeNbCKUX
HaBblKOB. [N 3TOr0 B KayecTBe 3afaHWil CaMOCTOATE/IbHON paboTbl NPesyCMOTPEH MOWUCK U
aHanu3 uHgpopmauun B WHTepHeTe, pa3paboTka WHAMBWUAYaNbHOrO MpPOEKTa W CO3JaHue
KOMMbIOTEPHON Mpe3eHTaLuu.

OueHKa KayecTBa OCBOEHMS Y4eOHON AMCLMNAMHBI OCYLLECTBSETCS B NpoLecce TeKyLlero
KOHTPO/IS U NPOMEXYTOUHOW aTTecTaumu.

TekyLmMin KOHTPO/b YCNeBaemMoCTW NPOBOAUTCS B (POPME: YCTHOro 0npoca, TEeCTUPOBaHWS,
KOHTPO/IbHbIX PaboT, OLEHKW BbINOMHEHUSA MpPaKTUYeCKUX paboT, 3afaHuii CaMOCTOSATE/IbHOM
paboThl.

Mo 3aBeplleHMM U3y4YeHUs YYebHOM AUCLMNANHBI  «XUMUs»  obyuvatowmecs cgatloT
AnhepeHLMPOBaHHbIN 3a4eT BO 2 CEMeCTpe.



3 MECTO JMCIINIIJIMHBI B YYHEBHOM IIJIAHE

VuebHast mucuMiiinHa «XUMUsD» SIBISIETCS  y4eOHBIM MPEAMETOM U3  00s3aTesbHOI
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 AOCTHXKEHHMSI COBPEMEHHOM XHUMHYECKOM HAyKM M XHUMHYECKUX
TEXHOJIOTUH [JIsl TOBBIIEHUS COOCTBEHHOTO HHTEJUIEKTYAJIbHOTO PAa3BUTHS B BBIOPAHHOMN
poeCCUOHATTBHOM eI TEIbHOCTH.

* MemanpeomenmHyix:

- UCIIOJB30BAHNWE  PA3JMYHBIX BUIOB  I[IO3HABATENbHONH  JIE€ATENBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Onepaunii (MOCTAaHOBKM 3afayd, (POPMYJIHPOBAHUS TUIIOTE3, aHAJIM3A 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
OLIEHUTH €€ AOCTOBEPHOCTH ISl JTOCTHUKEHHUS XOPOILINX PE3YJIbTATOB B MPO(ECCHOHAIBHON
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

IIpomeskyTouHas arTectaums B popme 1udPepeHINPOBAHHOIO 3a4UeTa




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,
XapaKTEPHU3YIOIINUX CBOHCTBA U CIIOCOOBI MOYUEHUSI OKCUIOB, OCHOBAHUH, KHCIIOT, COJICH.

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-BOCCTAHOBUTENBHBIX 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 pa3jiuyHbIM 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. XMMHYECKHE CBOHCTBA
aNKaHOB (MeTaHa, 3TaHAa). TOPEHHE, 3aMeIleHHue, pasJioKeHue, neruapuposaHue. [IpumeneHue
aJIKAHOB HA OCHOBE CBOMCTB.
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AJNKeHbl. DTHJIEH, €ro TOJy4YeHHe (IerHAPUPOBAHMEM JTaHA, JEMOJUMepHU3aLHen
noyuyTHIIeHa). ['oMosIorndeckuii psi, U30MEpHsi, HOMEHKJIATypa aJIkeHOB. XUMUYECKHE CBOWMCTBA
STHJIEHA: TOPEHME, Ka4ueCTBEHHble peakuuu (oOecuBeunBaHne OPOMHON BOXBI W pPacTBOpa
nepMaHraHata Kajws), ruaparanus, nonumepusanus. [[puMeHeHne STuieHa Ha OCHOBE CBOWCTB.

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

Ankunbl. AueruieH. XMMUYECKUE CBOMCTBA alleTUJIeHa: TOpeHue, o0eciBeYrBaHe OPOMHOMN
BOJIbI, TPHUCOEJMHEHHE XJOpPOBOJAOpONa W ruaparauus. lIpumeHeHue alleTHUIeHa Ha OCHOBE
CBOMCTB. MeXKI1acCOBasi U30MEPHUs C aJIKaJUECHAMH.

Apenbl. benszon. Xumuueckue CcBOHCTBa O€H30Ja: TOPEHHE, pEaKUUH 3aMELICHUs
(ranorenuposanue, HUTpoBaHue). [[ppuMeHeHne OeH301a Ha OCHOBE CBOCTB.

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.

IpakTuyeckas padora Ne3. CocraBieHue CTPYKTYPHBIX (POPMYJT OPraHUYECKHUX BEIIECTB U
UX U30MEPOB.

CamocrosiTesibHas padora:

1. CocraBneHne KOHCIIEKTa 110 TeMaM: «XHMHYECKHUE CBOWCTBA M CIIOCOOBI MOJTyUEHHsI aJIKAHOB,
AJIKEHOB, AJIKUHOBY.
2. Cocrasnenue GhopMyJT U30MEPOB AJTKAHOB, aJJKEHOB, AJIKWHOB U X Ha3BaHUM, YPaBHEHH.

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 ¢pyHkunoHanmbHass. [IOHSATHE O MpeneNbHBIX OJHOATOMHBIX 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.
dopManbaerua U €ro CBOMCTBA. OKUCICHUE B COOTBETCTBYIOLIYIO KUCJIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIUN crnupT. llomyueHue anbIerufioB OKHUCIEHHEM COOTBETCTBYIOIIHX CIHPTOB.
[Ipumenenmne GopManbaeruaa Ha OCHOBE €ro CBOMCTB.

Kapbonosbeie xucnorsl. IloHsiTHe O kapOOHOBBIX kucioTax. KapOokcuibHas rpymnma Kak
¢yHkunoHambHas. [ 'oMonOrMvYeckuil psig MPEAENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonyueHnne kapOOHOBBIX KHUCJIOT OKHCJIEHHEM ajbJerH0B. XHMHYECKHE CBOWCTBA YKCYCHOM
KUCJIOTBI: O0IIMe CBOWCTBA ¢ MUHEPAJIbHBIMHU KUCIOTAMU M peakuus stepudukanun. [Ipumenenne
YKCYCHOH KHMCJIOTBI HA OCHOBE CBOMCTB. BbICHINE XKUPHBIE KUCIOTHI HA TPUMEPE NAIbMUTHHOBOU U
CTE€apUHOBOM.

Cnoxnble >¢uper u xupbl. IlomyueHne CHOXKHBIX 3(QUPOB peakUuer >TepupUKaLIIH.
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. [IprMeHeHune ;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 KHCIJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOE 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 IPEACTABUTENTN (PEHOJIOKUCIOT U OKCOKAPOOHOBBIX KHCIOTY.

Tema 2.4 A3zoTcoaep:kammue opranndeckue coennHenus. [llosumepsol

Cooepoicanue yuebnozo mamepuaia no meme 2.4.

Cooeporcanue yuebnoeo mamepuana no meme: Ilonsitie 00 aMmuHax. AnnpaTHuecKue aMHUHbI,
uX Kiaccupukauus W HOMEHKJIATypa. AHWINH, KaKk OpraHHYecKoe OcHoBaHue. llomydeHue
aHWINHA U3 HUTpoOeH3oma. [IpuMeHeHne aHnIHa Ha OCHOBE CBOMCTB.

AMUHOKHCIIOTEI Kak aM(poTepHble OU(PYHKUUOHAIBHBIE OPTaHUYECKHE COEIMHEHMSL.
XUMHYECKHE CBONCTBA AMMHOKHMCIOT. B3aUMOAEHUCTBHE CO MIEJIOYaMH, KHUCJIOTaMH U Jpyr 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 faBaThb OINpeAelieHHe U ONepUpoBaTh  CIEAYIOIIHUMU
XUMUYECKUMH TOHSATUSMHU: BEIIECTBO, XUMUYECKUN DIJIEMEHT, aToM,
MOJIEKyJla, OTHOCHUTENIbHblE aTOMHas U MOJIEKYJISIpHAs Macchbl, HOH,
AJNIOTPOMNMSL, U30TOMBI, XUMHUYECKasi CBA3b, 3JIEKTPOOTPHULATEIbHOCTD,
BaJIEHTHOCTb, CTEIEHb OKHUCIEHHS, MOJIb, MOJIApHAs Macca, MOJIIPHBIN
0o0peM ra3000pa3HbIX BEINECTB, BELIECTBA MOJEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

DopMyIMpPOBaHHE 3aKOHOB COXPAHEHMsI MaCChl BEIECTB U MTOCTOSIHCTBA
COCTaBa BELIECTB.

YcTaHOBKA NMPUYMHHO-CIIEACTBEHHON CBSI3U MEXIY COEprKaHHEeM 3THX
3aKOHOB M HAITUCAHUEM XUMHUYECKUX (POPMYJ U YPaBHEHH.
Ucnonrp3zoBanne B y4eOHOH W MpOECCHOHANBHONW IesTeTbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKU.

Haspanne u3y4eHHBIX BELIECTB MO TPUBUAJIBHON WM MEXIYHAPOAHOU
HOMEHKJIaType U OTPaKEHHE COCTaBa 3TUX COEJUHEHHUI C MOMOLIbIO
XUMUYECKUX (HOPMYIL.
OTpakeHHe XUMUYECKUX
XUMHYECKUX PEaKLIHi

MPOLIECCOB  C IOMOUIBK)  ypaBHEHUH

Tema 1.2
Ilepunonnueckuii
3aKOH U
NepUOANYECcKast
cucrema

JA. U Menneneesa.
CrtpoeHue aToMa

YcTaHOBKA 3BOJIOLMOHHON CYIIIHOCTH MEHJIENEeEeBCKON U COBpEMEHHOMN
bopmMyupoBok nepuoaudeckoro 3akona JI. . Menneneena.
OOmbsicHeHHe (PU3NYECKOTO CMBICTIA CHUMBOJHUKH  MEPHOAMYECKON
Tabmuubl  xuMmudeckux 3jiemeHTtoB JI. WM. Menneneesa (HOMEpOB
3JIEMEHTa, MEepPUOJa, T'PYMIbI) U YCTAHOBKA NMPUYHMHHO-CIECICTBEHHOM
BA3H MEXJy CTpPOEHHEM aToMa M 3aKOHOMEPHOCTSIMU HU3MEHEHUs
CBOWCTB 3JIEMEHTOB M OOpPa3OBaHHBIX MMM BEINECTB B IMEPHOAAX HU
rpymnmnax.

XapakTepUCTHKA 3JIEMEHTOB MAJIbIX U OOJIBIINX MTEPHOMOB 110 X
nosnoxeHuto B [lepuoguueckon cucreme J. M. Menneneesa

Tema 1.3 Ctpoenue
BELIECTBA.
XUMHYECKas CBA3b.

YcTraHoBKa 3aBUCUMOCTH CBONCTB XUMHUYECKHX BELIECTB OT CTPOEHUSA
aTOMOB O0Pa3yIOIMUX UX XUMHUYECKUX JJIEMEHTOB.
XapakTepuCTUKAa BAXKHEHIIUX  THUIMOB  XUMHUYECKUX
OTHOCHUTEJbHOCTH 3TOW TUMOJIOTHH.

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

CBA3EU WU

Tema 1.4 Bona.

YMeHue [aBaTb ONpEAeNeHHe U ONepUPOBATh  CIEAYHOLIUMU
XUMUYECKUMHU TOHATUSIMH. PACTBOPBL, 3JEKTPOJUT U HEBJEKTPOJIUT,
3JIEKTPOJIUTHYECKAS] AUCCOLIUALIMS.

@OpMYyJIUPOBKA OCHOBHBIX MOJIOKEHHN TEOPUU 3JIEKTPOJUTUUECKON

PactsopsI. o o
OUCCOLMAIMA W XapaKTepUCTUKAa B CBETE€ HTOM TEOPUH CBOWCTB
DNEKTPOTUTHIECKAS .
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHECHUH.
JTUCCOIHALIUS .
—  ®OopMyJIHPOBKA OCHOBHBIX TMOJIOKEHUN 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 MPUMEHEHNUsT OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEAWHEHUH:
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HEOPraHUYECKUX OKCHIOB, KHCJIOT, OCHOBAaHHH M COJIEH.
COEIUHEHUH U UX
CBOICTBa
— OObscHeHHE CYIHOCTH XHMHYECKHUX mporeccoB. Knaccudukanus
XUMUYECKUX PEAKLHH 1O Pa3TUYHBIM MPU3HAKAM: YUCIY U COCTABY
— TMPOAYKTOB M PEareHTOB, TEIUIOBOMY 3¢ (eKTy, HampasieHHIo, (¢ase,
HAJUYHMI0 KaTaJu3aTopa, U3MEHEHHUIO CTETICHEH OKHMCIICHUS SJIEMEHTOB,
T 16 00pa3yromux BeIecTBa.
ema 1. .
— VYcTaHOBKAa MPHU3HAKOB OOIIEr0 W Pa3jMYHOTO B THUIIOJIOTMU PEAKIUH
Xumuueckue N N
IUJIs1 HEOPTaHUYECKON 1 OPraHNYE€CKON XUMUH.
peakuuu

Knaccuduxkarnmst BemecTs 1 MpoOLECCOB C TOUKU 3PEHUS
OKHCJIeHUsI-BOCCTaHOBIeHUs. CocTaBieHNe ypaBHEHUN peakiuii

C TMOMOIIBI0 METOAA 3JIEKTPOHHOTO OanaHca.

OOmbsicHeHHe 3aBHCHUMOCTH CKOPOCTH XHMMHUYECKOH peakUud |
MOJIOXKEHUSI XUMUYECKOTO PABHOBECHS! OT PA3JIMYHBIX (PaKTOPOB

Tema 1.7 Metajuinl
U HEMETAJIbI

XapakTepucThka COCTaBa, CTPOCHHS, CBOWCTB, TMOJYYECHUS U
npuMeHeHns1 BaxxHeHmmx metauioB (IA m Il A rpynn, amoMuHUS,
JKene3a U UX COSTMHEHUN ).

XapakTepucTuka COCTaBa, CTPOCHHS, CBOWCTB, TOJYYECHUS U
npuMeHeHus BaxkraeWmux HemetawoB (VI A, VIIA, VIA rpymm, a
Takke asora u (Qochopa, yriepoga M KpPEeMHHUS, BOAOPOAA) W WX
COeTMHEHU.

Pa3zgen 2 OPTAHUYECKASA XUMUA

Tema 2.1 OcHOBHBIE
TIOHATHUSA

VYMeHue [aBaTb ONpeneeHHe U ONEpUpOBaTb  CIEAYIOLIUMHU
XUMHYECKUMH TIOHATUSIMH. YIJIEPOAHBIA CKeJeT, (yHKIHOHAJIbHAs
rpymnmna, i30Mepusi, FOMOJIOTHSI.

OpraHu4eCcKon . .
XHMHH 1 TeopHs — HasBanue u3y4eHHBIX BEIIECTB IO TPUBHAIBHOW WIIH MeKyHapOAHOH
crpoeHs HOMEHKJIATypE W OTPAKEHUE COCTaBa 3TUX COCAMHEHUH C MOMOIIBIO
XUMUYECKUX (HOPMYIL.
OpPTaHUYECKUX .
PO P—— —  Orpaxkenue XHMUYECKHX  TPOLECCOB €  MOMOWBIO  ypaBHEHHIE
XUMHYECKUX PEaKLHH.
Tema 2.2 — XapakTepucTuka COCTaBa, CTPOCHMs, CBOWMCTB, TMOJY4YEHHUS W
YTrneBogopoas! 1 UX NPUMEHEHHUsT  BAKHEWIIMX  KJACCOB  YIJIEBOAOPONOB  (AJKaHOB,
NPUPOIHbBIE LIUKJIOAJIKAHOB, aJIKEHOB, AJIKMHOB, aPEHOB) M UX HanOOJee 3HAUNMBIX B
UCTOYHHUKH HApPOJIHOXO3SIICTBEHHOM IUIAHE MPECTABUTEICH.
— XapakTepuCTUKa COCTaBa, CTPOCHMs, CBOKCTB, TMOJyYeHHUS U
Tema 2.3 MPUMEHEHUs1 BAXXHEHIINX MNPEACTaBUTENIEH. METaHOJIa W HTaHOIa,
Kucnoponconepxa CJIOKHBIX 3(UpPOB, JKHUPOB, MBUI, anbaerunos (popmanbaerunoB u
M€ OPTaHUYECKHe areTajblIeruaa), KeTOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOH
BEIIIECTBA KHCJIOTBI), MOHOCaxapuaoB (TJIIOKO3BI), AHCAXapuAOB (caxaposbl),
MOJINCaxXapuaoB (KpaxMaJja v HEJUTIOJIO3bI).
Tema 2.4 — XapakTepuCTHKa COCTaBa, CTPOCHHUs, CBOICTB, TMOJNy4YeHUS U
AsoTconep:kainue NPUMEHEHHs] aHWJIMHA, AMHUHOKUCJIOT, O€JIKOB, WCKYCCTBEHHBIX U
OpTraHuYecKre CHHTETHUYECKHX BOJIOKOH, TUIACTMACC, Kay4yKOB.
COCAMHEHUSI.
ITonumeper.
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8 TEMbI UHANBU/JYAJIBHBIX TPOEKTOB

B xome wusydenwsi mporpammbl 00IIe00pa3oBaTeIbHON yUeOHOW AUCHUIUTUHBI « 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

Poccutickoi @enepannu.

CoBpeMeHHbIE METOIbI 00€33apasKUBAHUS BOABL.

AnnoTtponusi METaJIOB.

[Tna3sma — 4eTBepTOE COCTOSIHUE BEIECTBA.

AMopdHBIE BeIecTBa B MPUPOLE, TEXHHUKE, OBITY.

[Ipumenenue TBepaoro u razoobpasnoro okcuaa yriaepona (IV).
YcTpaHeHHe )KeCTKOCTH BOABI Ha MPOMBILLIEHHBIX MPENNPUATHSIIX.
Cepnas kuCIOTa — «XJIeO XUMHUYECKOH MPOMBIIIIIEHHOCTHY.
[IpakTHueckoe TPUMEHEHHE SJEKTposn3a.  padUHUPOBAHHE,
raJIbBAHOCTETHSI.

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

OcBoeHue mnporpamMMbl y4eOHOW IUCLMIUIMHBI «XUMHUS» Tpebyer Hamuuus y4eOHOro
KaOMHETa B COOTBETCTBHHU CO CIIELIUATbHOCTSMU:

HIndgp Ha3BaHne cnenuajJbHOCTH HaumenoBanue kabuHera

crenHaIb-

HOCTH

08.02.01 CrpoutenbcTBO M 3Kcrutyaramust 37aHuid 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
MPOMBIIIIEHHOTO 000py10BaHus (110 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 Mertannyprusi 4epHbIX METAJJIOB MareMaTuku

22.02.05 O06paboTka METaJIOB TABJICHUEM 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 (TI0 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 yueOHO-METONMYECKOrO M MaTepHaIbHO-TEXHHUECKOro O0eCHeyueHHsl MpPOrpaMMbl
y4eOHOM MUCIUTUTMHBI « XUMUS» BXOJISAT:

- KoMIUIeKT y4eOHo-HarmsaHbix mnocoduit (Ilepmomudveckass cucrema siemeHtos I U
MeHpeneeBa, OJEKTPOXMMMYECKUN psn HamnpsbkeHUl MertamnoB, «PactBopumocTh conei,
OCHOBAHUH, KUCJIOT B BOJEY);

- MOJEJNH KPUCTAJUTNIECKUX PEIIETOK;

- 00pas3ipl HEOPraHMYECKUX U OPTaHMYECKUX COSAMHEHUIA,

- macmopt KaOuHeTa,

- O6ubnmoreunsbrii poHm.

B Oubnuoreunsiit ¢oHm BXomaT yUeOHMKH, Y4eOHO-METOAMYECKAs JTOKYMEHTALIHs,
obecrnieunBarOIne OCBOCHHE YyueOHOro MaTepraia.
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B npouecce 0CcBOeHWS NporpaMmbl Y4Ye6HON ANCUMANNHBE «XUMUA» 06y4aloLLnecs UMerT

AOCTYN K 3NMEKTPOHHLIM Y4ebHbIM MaTepuanamM Ha 06pa3oBaTeslbHOM MopTane yHWBEpcUTeTa U B
CBOGOAHOM [OCTYre B VIHTEpHeTe.
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O6opygoBaHne nabopaTopum 1 paboumx MecT nabopaTopun:
LLIkathbl Ans XpaHeHWs peakTNBOB, XMMMUYECKON MOCYAbl, Harnsa4HbIX NOCO6UIA,
obopyaoBaHus

CTonbl 1 CTYNbA ANa 06yyaroLmxcs

Cton u cTyn ans npenojasarens

LLIKadh BbITSXKHOIA

Cton KatenbHbIli ANa HarpeBaTebHbIX NPUOOPOB

KnaccHasa gocka

LLikad pns Tabnuy

CTeHapb!

Ceith ans XMMMYECKMX peakTUBOB

PakoBuHa

CpeacTBa 00y4yeHus (CTeHAbI, Niakatbl, Tabnunubl)
Mepnognyeckas cuctema anemeHTos . V. MeHaeneesa (Tabnuua).
SNEeKTPOXMMUYECKINIA paf HanpsHXKeHUn meTannos (Tabnmua).
Tabnuua «PacTBOPMMOCTb COMER, OCHOBaHWIA, KUCNOT B BOAE».
JNabopaTopHas nocyga v XMMuUYeckmne NpUHaLNexXHoCTu
MpobupKn, MepHble NPOBUPKK

CTaKaHbl XMUYECKME Pa3HOW eMKOCTMW;

CTtekna npegmMeTHbIE,;

LiMnnHapsl MepHble;

bymara unbTpoBasibHas;

Bara rurpockonuyeckas;

pyLla pe3nHoBas AN MUKPOOIOPETOK M NUMETOK;

[epxartenb ana npobupok;

LLTaTne Ans npobupok;

Epwn ana moikn Konb n npobupok;

HoXHNUbI;

Tpy6KM pe3avHOBble COeAMHUTENbHbIE;

LLITaTnB nabopaTopHbIin Ans 3aKpenaeHns nocyasl 1 NpMéopos;
L nnubl TUreNbHbIE;

Tpy6KM CTEKNSAHHDbIE;

AnTeyka Ans okKasaHusi NepBoin MeANLIMHCKON MOMOLLM MPKU OXorax, nopesax.

MepeyeHb yUeOHbIX M3faHWUiA, VIHTEpPHET-pecypcoB, AONONHUTENbHON NMTepaTypsbl

OCHOBHbIe UICTOYHUKM
MBaHoB, B. I'. OpraHunyeckass xumus. KpaTkuii Kypc [DNeKTpOHHbIA pecypc]: Y4debHoe
nocobue / B. I'. BaHoB, O. H. lNeBa. - M.: KYPC, HNL, UH®PA-M, 2015. - 222 c. - Pexxum
poctyna: http://znamum.com/catalog.php?bookmfo=459210
MBaHoB, B. I'. HeopraHmyeckas xumusa [SNneKTpoHHbIA pecypc]: Kpatkuin kypc / B.T.
MBaHoB, OH. lNeBa. - M.: KYPC: HULU, NH®PA-M, 2014. - 256 c. - Pexum pocryna:
http ://znanium.com/bookread.php?book=458932

JononHnTeNbHbIE UCTOUYHNKN

1 Ky3bmeHko, H.E. Hawana xumum [SneKTpoHHbIA pecypc]: ydebHoe nocobue / H.E.

Ky3bmeHko, B.B. EpemuH, B.A. TlonkoB. — 16-e., pon. u nepepab. — Mocksa
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Na6opatopus 3HaHui, 2016. — 707 ¢. — ISBN 978-5-00101-400-3. — Pexum fgoctyna:
https://e.lanbook.com/book/84084

2.Mawesckasa, H. B. Xumus [3NeKTpoHHbIA pecypc]: YuyebHO-meToaMuyeckoe nocobue /

H.B. MNawesckasd, 3. M. AxpumeHko, B. E.AxpumeHko. - 2-e u3g., nepepab. u gon. -
KpacHopgap: KCaW, 2014. - 213 C. - Pexxum Jjoctyna:
http://znanium.com/catalog.php?bookinfo=503508

MeTpoBckasd, H. A. Xumusi [SneKTpoHHbIA  pecypc]:npakTukym / H. A. TeTpoBckas. -
Marnutoropck: MITY wm. TN, Hocosa, 2017.
http://192.168.20.34/marcweb2/MObjects.asp

MNHTepHeT-pecypchbl
www.pvg.mk.ru (onumnunaga «Mokopn BopobbeBbl ropbl).
www.hemi.walts.ru (O6pa3oBaTenbHblii CalNT ANA LWKOMbHUKOB «XUMUSI»).
www.alhimikov.net (O6pa3oBaTenbHbIli CaiT AN LWKOMbHMUKOB).
www.chem.msu.su (21eKTpoHHasa 61bANOTEKA MO XUMUN).
www.enauki.ru (MIHTepHeT-n3gaHne ans yumTenen «ECTeCTBEHHbIE HAYKM»).
www.1lseptember.ru (MeToguueckas raseta «1 ceHTAOPS»).
www.hvsh.ru (kypHan «XnMus B LLKO/E»)
WWW.hjj.ru OKypHan «XvMusa 1 XU3Hb»)
www.chemistry-chemists.com (31eKTPOHHbIN XypHan «XUMUKA 1 XUMUS»).

NinTepaTypa ansa npenogaBatenei
Mpuka3 MuHUcTepcTBa 06pasoBaHns U Haykn P® ot 17.05.2012 Ne 413 «O6 yTBepXAeHUN
(heagepanbHOro rocyapCcTBeHHOro 06pasoBaTe/ibHOro cTaHAapTa cpegHero (NosHOro) obuiero
06pa3oBaHus».
Mpuka3 MuHucTepcTBa 06pa3oBaHMA M Haykm P® oT 29.12.2014 Ne 1645 «O BHeceHUu
n3meHeHuii B Mpukas MuHucTepcTBa 06pasoBaHMsA N Hayknm P® ot 17.05.2012 Ne 413 “06
yTBEpXAeHun (efepasbHOro rocyfapCTBEHHOro 06pa3oBaTe/lbHOr0 CraHAapTa CpefHero
(nonHoro) obuiero obpazoBaHUA” ».
Mucbmo denapTamMeHTa rocyAapCTBEHHONM MOMIMTUKK B Chepe NOATOTOBKM pabounx Kajpos U
AMNO MwuHobpHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHfauuu Mo opraHusauun
nonyyveHns cpegHero obuiero obpasoBaHMA B Npefenax OCBOeHMS 06pa3oBaTe/IbHbIX
nporpaMM CcpefHero npoeccMoHanbHOro ob6pasoBaHWAa Ha 6a3e  OCHOBHOro 006Lero
obpas3oBaHMA C y4eTOM TpeboBaHWiA (hefepanbHbIX FOCYAAapPCTBEHHbIX 006pa30BaTE/bHbIX
CTaHAapToB ¥ Mosy4yaemoi npoteccum Unn cneumanbHOCTU CpefHero NpojeccMoHanbLHOro
06pa3oBaHus».
abpuensaH O. C., Jlbicoea I'. . Xumusa: KHura gna npenogasatend: yyeb.-metog. nocobue.
—M.,, 2012.
MabpuensH O. C. n gp. XvMus ona npoeccuii U cnewmanbHOCTeR TeEXHUYECKOro npoguns
(3NeKTPOHHOE MPUIOXKEHME).
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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 METObI
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.
PamnoakTUBHOCTB.

IOJDKHA PEIIUTE OAHY Mpobiiemy,
OCHOBBIBAsICh HA 3HAHUH TEOPETUYECKOTO
MaTepuana 1 NpeAnoyOKeHUH, BbIIBUTAEMH
YJIEHAMU TPYIIIbL

- 3aKOH PaAOAaKTUBHOIO pacmana.

- buonoruueckoe nelcTBUE SIAEPHBIX
W3JIy4EeHU.

- [TonsiTHe O 103€ U3JTYYEHUS B CIIOCOOBI
3QUIUTBI OT U3JTYYEHUN.

Tema Ne 1.3. AHaIIN3 KOHKPETHOM OO0cy:xkneHue BOMPOCOB:
Crpoenue BemecTsa. CUTyallur — 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 COCIMHECHHUS a. XapakTepUCTUKA OTACJIbHBIX KJIACCOB

COeqUHEHUU U
UX CBOUCTBAa

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

6. CpaBHeHHE KHCIOTHO-OCHOBHBIX CBOHCT]
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 kaxxaas rpymnmna u3ydaer y
XapaKTepH3yeT OTAEJbHbIE KIaCChl
yTJI€BOIOPOAOB, 3AIMOJHSISI CPABHUTENIBHYIO
TabNuIy.

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

Tema Ne 2.3. Juckyccus OO6cy:xneHue BOmpoca:
Kucnoponconepskamue | «Ilonb3a u Bpea sTaHoma» [Ipumenenne CIupPTOB B HAPOIHOM
OpraHuYeCKue xo3sucte. [locnencreus ankoroausma.
BEIIECTBA

Tema Ne 2.4, AHnanus KOHKpeTHBIX | OOCykIeHne B MUKPOTPyIIax:
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 MECTOHAXOXKAEHUsI B MEPUOANIECKON
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 XUMHUYECKUX peakiuil. YIpakHeHUs Ha CMeLleHHe
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 NPUPOAHBIE UCTOYHUKH | CTPYKTYPHBIX (OPMYJ OPraHMYECKHX BEIIECTB U HX
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 peaKkInu 2
AszoTconepkaiye OeNKOoB.
OpraHuvecKue
coenunenus. [lomumepsr.
HUTOI'O 12
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No
n/n

NNCTrPErMCTPALNUN NSMEHEHNW N AOMONHEH] W

Pasgen paboueli
nporpammsl

TUTYNbHBIA UCT

9. YuebHo-
MEeTOMYECKOe 1
MaTepuanbHo-
TexHu4yeckoe
obecreyeHune
nporpamm y4e6How
LMCUMNANHDI

9. YyebHo-
MeTONYECKOE K
MaTepuanbHo-
TexHu4eckoe
obecrneyeHune

KpaTkoe cofiepxxaHve nameHeH s/ AonoMHeHNs

Pabouyasi nporpaMMa Y4YeGHOW  AMCUMNANHBI  «XUMUS»
aKTyanusmpoBaHa C BHECEHMEM W3MEHEHWI B 3/1EKTPOHHBIN
BapuaHT.

Ha ocHoBaHUKM npukasa pektopa ®reOY BO “MI'TY wm. ..
HocoBa” Ne 10-30/465 ot 17.07.2018 r. TeKCT “MUHNCTEPCTBO
06pa3oBaHns U HAYKN” 3aMeHUTb Ha TEKCT “MUHUCTEPCTBO
HayKu 1 BbiCLLEro obpasosaHunsa Poccuiickoii degepaunn”

B cBA3M C 3aKNOYEHMEM KOHTPaKTOB CO CTOPOHHUMM
3M1EKTPOHHLIMW ~ OMOAMOTEYHbIMKM  cucTemamy  “KOpaiTt”
(Qoroeopbl HOpaiit 3BC www.biblio-online.ru Ne/1-1096-18,
Ne1-1097-18), “BOOK.RU” (Horoeop KHoOPyc megma 3BC
BOOK.ru  Ne18493307/0-1093-18) pasgen 9. YuebHo-
MeTOMYECKOe U MaTepuasbHO-TEXHMYeCKoe obecneyveHune
nporpamm y4ebHOW AUCLMNAWHBI NYHKT «llepeyeHb y4ebHbIX
n3gaHuii, NHTepHeT-pecypcoB, LOMOMHUTENbHON NUTEpaTypbl»
ynTaTb B HOBOW pefjakLmu:

OcHOBHaa nuTepatypa
1. Cysopos, A. B. O6was n HeopraHuyeckas Xumusa B 2 T.
ToMm 1 [OnekTpoHHbIA pecypc] : y4YeBHUK [ANS CpefHero

npogeccnoHanbHOro obpasoBaHus / A. B. CyBopoB,
A. B. HukonbCknit. — 6-e u3g., ucnp. u gon. — MOCKBa :
M3patenbcTBo KOpaliiT, 2018. — 292 c¢. — (MpodeccrnoHanbHoe
obpasoBaHue). —  ISBN 978-5-534-02180-6. —  Pexum

poctyna: httos://biblio-online.ru/bcode/421329

2. CyBopoB, A. B. O6was » HeopraHuMyeckas xumus B 2 T.
ToM 2 [OneKTpOHHbIA pecypc] : Y4Y4eOHMK AN CpefHero
npogeccnoHanbHOro o0bpasoBaHus / A. B. CyBopos,

A. b. Hukonbckuii. — 6-e u3g., wucnp. u gon. — MOCKBaA :
M3patenbcTtBo KOpaliiT, 2018. — 315 ¢. — (MpodeccrnoHanbHoe
obpasoBaHue). —  ISBN 978-5-534-02182-0. —  Pexum
poctyna: httos://biblio-online.ru/bcode/421330

3. KamuHckuii, B. A. OpraHuyeckas XuWMusi : TeCTOBble

33/laHns, 3afiayn, BOMPOCbl [DNeKTPOoHHbIN pecypc]: yuebHOe
nocobue fns cpegHero npogeccMoHanbHOro obpasoBaHus /

B. A. KaMyHCKuWiA. — 2-e u3A., ucnp. u gon. — Mockea
M3patenbcTBo KOpaliT, 2018. — 289 c¢. — (MpodeccrnoHanbHoe
obpasoBaHue). —  ISBN 978-5-534-02899-7. —  Pexum

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

JononHutensHas nutepaTtypa
1 MetpoBckasd, H. A. Xumus [SneKTPOHHbIA pecypc]
npaktmukym [gns CIMO] / H. A. MeTtposBckaa ; MITY. -
MarHuToropck : MI'TY, 2017. - 1 snekTpoH. onT. anck (CD-
ROM). - Pexum fgoctyna:
https://magtu. informsystema. ru/uoloader/fileUoload?mme=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true . -
Makpoo6beKT.
2. CaeHko, O. E. Xumus . YUyebHWK AN KONNemKeN.
O6LeobpasoBaTeNibHas NOAroTOBKa [TekcT] : y4yebHUK fns
CMNO / O. E. CaeHko. - PocToB-Ha-[loHy : deHuke, 2018. - 283
c. - ISBN 978-5-222-29752-0
B cBA3M ¢ 06HOBMEHMEM  MNaT(POPMbl  3MEKTPOHHOM
6nbANoTEYHON cucTeMbl  “3HaHMym” pasgen 9 Pa6ouei
nporpaMMbl YUTaTb B HOBOI pefakLuum:

OcHOBHaa nuTepatypa

2. CyBopoB, A. B. O6uiasn 1 HeopraHmyeckas Xumusi B 2 T.
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13.09.2017 .
MpoTokon Nel

12.09.2018 r.
lMpoTokon Ne 1

12.09.2018 r.
MpoTokon Ne 1

11.09.2019 r.
lMpoTokon Ne 1

Mognuck
npegcegarens
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nporpamm y4eGHoiA
AUCLMNIUHBI

9. YyuebHo-
METOANYECKOE U
maTepuanbHo-
TexHnyeckoe
obecnevyeHne
nporpaMm y4e6Hoit
ANCUMNANHDI

ToMm 1 [OneKTpoHHbIA pecypc] : y4yeBHUK [ANS cpefHero

npogeccnoHanbHOro obpasoBaHus / A. B. CyBopos,
A. b. Hukonbcknii. — 6-e u3g., ucnp. u gon. — MOCKBa :
M3patenbcTBo KOpaliT, 2018. — 292 c. — (MpodeccrnoHanbHoe
obpasoBaHue). —  ISBN 978-5-534-02180-6. —  Pexum

poctyna: https://biblio-online.ru/bcode/421329

3. CyBopos, A. B. O6was 1 HeopraHuyeckas Xxumma B 2 T.
ToMm 2 [OneKTpoHHbIA pecypc] : yyebHUK [ANs cpefHero
npogeccnoHanbHOro o0bpasoBaHus / A. B. CyBopos,

A. B. HukonbCknin. — 6-e u3g., mcnp. u gon. — MOCKBaA :
M3patenbcTBo KOpaliT, 2018. — 315 ¢. — (MpodeccrnoHanbHoe
obpasoBaHue). —  ISBN 978-5-534-02182-0. —  Pexum

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

4, KamuHckuii, B. A. OpraHuyeckas XuMMUS : TeCTOBble
3afjaHnsa, 3agayn, BOMPOCbl [DNEKTPOHHBLIN pecypc]: yvyebHoe
nocobue fns cpefHero npogeccuMoHanbHOro obpasoBaHus /[

B. A. KamuHckuii. — 2-e u3g., wenp. u gon. — Mockea
W3patenbcTtBo KOpaliT, 2018. — 289 c. — (MpodeccroHaibHoe
obpasoBaHue). —  ISBN 978-5-534-02899-7. —  Pexum

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

1 MNeTpoBckasd, H. A. Xwumua [OneKTpoHHbIA pecypc]

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

MarHuToropck : MI'TY, 2017. - 1 anekTpoH. ont. anck (CD-

ROM). - Pexum pjoctyna:

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

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

MaKpoOo6BbEKT.

2.CaeHko, O. E. Xumua . Y4ebHUK [ANA  KONNE4KEN.

O6uweobpasoBaTenibHast MOAroToBKa [TekcT] : y4yebHUK ans

CMNO [/ O. E. CaeHko. - PocToB-Ha-[loHy : ®eHukc, 2018. - 283

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

B cBAsuM c O0OHOBMAEHWEM  MaTepuasbHO-TEXHUYECKOrO

obecrieyeHnss n. MartepuanbHO-TeXHUYECKOe obecneyveHune

ynTaTb B HOBO pefakumu:

08.02.01 CTpouTenbCTBO UM 3KcnayaTauusa 34aHuid  u

COOpY>KeHun - KabuHeT CouuanbHO-3KOHOMUYECKUX

OUCUMNNANH

YuebHas ayauTopusi [A18 MPOBeLeHWS YUYeOHbIX 3aHATUIA,

MPaKTUYECKNX 1 N1abopaToOpHbIX 3aHATWUIA, CaMOCTOSTENbHON

paboTbl, AN8 FPYMNNOBbIX U WHAMBUAYANbHbIX KOHCYNbTaLWiA,

[N TeKYLLEero KOHTPOAS Y NPOMEXYTOYHOM aTTecTauum

Pabouyee MecTO npenojaBaTens: NepcoOHabHbI KOMMNbIOTEP,

paboune MecTa o06yuvawlMXca, [OCKa YyyebHasA, Yy4yebHas

Mebenb;

MakeT [AeMOHCTpPauMOHHbIA “LleHTpudyra”, TemaTuyeckue

nnakatbl ¥ Ta6NULLbI;

Becbl TeXHUYECKME C pa3HoBecamu;

Becbl aN1eKTPOHHbIE yUebHble [0 2 Kr.;

Becbl KBagpaTHble;

JKCUKaTopbl;

CyLUUNIKN HACTEHHbIE;

KpbiWwKa ¢ BbITSHXKKOM (ans BbITSXHOMO wWKada Ne01380750),

(200*660*3500 MMm.;

Turnun apdoposble H13KMe Ne3;

L kadhbl 4ns nocyAbl 1 060pyA0BaHUS;

LLIkah ans XpaHeHUs XMMWUYECKUX peakTusoB, (450*900*2100

MM.);

LLIKathb! CyLUWbHbIE;

LWL unubl TUTeNnbHbIe;

LLIkad) BbITSXKHOM C MOWKO;

HagcTtaska ans ctona;

BuckosnmeTpol BIMXK;
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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 pacmpocTpaHsIeMOC 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 Monmaorc, Hanaoxa u SKCnIyamayus
2NEKMPOOOOPYOOBAHUS ~ NPOMBIUIEHHbIX U SPAHCOAHCKUX
30anuti — Kabunem Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
¥ 7a00PATOPHBIX 3AHATHH, IS TPYTIIOBBIX W HHIUBHIY ATBHBIX
KOHCYJIbTAIIMH, 711 CAMOCTOSTEIbHOW padOThL, I TEKYILETO
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,

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

Turm papdopossie HI3KHE Ne3;

[Ixadsr 111 IOCY ABI U 000PY JOBAHHS,

[Ixad anst XpaHEHUSI XUMHYECKUX peakTuBoB, (450*900%2100
MM.);

[Ixa¢s! cynmursHEIC,

Iump! THTETLHBIC,

[ITka¢ BBHITSHKHOM C MOWKOI;

Hancraska ma crona;

Buckosumerpsl BITK;

Cmuaprosku CJI-2

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

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

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

MS Windows (moamucka Imagine Premium) aorosop JA-593-16
ot 20.05.2016, cpok aeiicteus: 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 codoxHO pacmpoctpansemoe (https: //’www.7-zip.org/),
CPOK JCHCTBHSA: OECCPOTHO

09.02.01 KounviomepHoie cucmemsl i Komniexcol — Kabunem
CoyuansHo-9KOHOMUHECKUX OUCYUNTUH

YucOHAad ayauTopHA [OI1 NPOBCACHHWA YUCOHBIX 3aHATHIA,
MPAKTHYCCKHUX H TabOPaTOPHBIX 3QHATHH, i |
CaMOCTOSTENIFHOM PadOTHI, IS TPYNIIOBBIX M WHIWBH/YATbHBIX
KOHCYJBTAIUH, ATA TEKYIET0 KOHTPOIA H HPOMEKYTOYHOM
aTTECTAINH
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Pabouee mMecTo mpernoaaBaTess: IEPCOHATBHBIN KOMITBIOTED;
paboume Mecra OOyJaroImmmXcs, JO0CKa YyucOHas, yucOHas
Me0eb

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

Bechl TEXHHUECKHUE C PA3HOBECAMU,

BechI 3neKTpoHHBIC YUEOHBIE 10 2 KT,

Becs! kBagpaTHbIE,

DKCHKATOPHI,

CyImnky HACTCHHBIE,

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

Turmm papdopossic Hu3KHE No3;

[Txadsr 11 IOCY ABI B 000PY JOBAHI,

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

[Ixa¢s! cynmibHEIC,

Iump! THTETLHBIC,

[IIka¢ BHITSHKHOM C MOWKOI;

Hancraska mi crona;

Bucxkosumerpsr BIDK

Cmuprosku CJI-2

MS Windows (moamucka 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 CBOOOTHO pacmpocTpaHICMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0cCCpPOUHO;

MS Office Nel135 o1 17.09.2007, cpok AeHCTBHS: OECCPOTHO
7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JCHCTBHSA: OECCPOTHO

09.02.03 IIpoepammuposanue 8 KOMNbIOMEPHBIX CUCEMAX —
Kabunem Coyuanerno-sxonomuueckux OUCyuniuH

YucOHAad ayauTopHa [OI1 NPOBCACHHA YUCOHBIX 3aHATHIA,
TIPAKTHYCCKUX u TabOPaTOPHBIX 3aHATHH, in
CaMOCTOSITENIFHOM PadOTSHI, IS TPYIIIOBBIX M HHIUBHIYAIbHBIX
KOHCYJIbTAI[MH, AN TEKYIIETO KOHTPOISI M IIPOMEKYTOUHOH
aTTeCTaluH

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

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

Bechl TEXHHMUYECKHUE C PA3HOBECAMU,

BechI 3neKTpoHHBIE YUEOHBIE 10 2 KT,

Becs! kBaapaTHbI€,

ODKCHKATOPHI,

CyImnky HACTCHHBIE,

Kpemuka ¢ BeITSDKKOH (a1 BRITSDKHOTO mKaga NeO1380750),
(200*660*3500 M

Turmm papdopossic HU3KHE No3;

xadsr xasg mocyapl 1 000PYI0BAHS,

Ixad mmsg xpaHCHUS XHMHYCCKHX PEakTHBOB, (450*900%2100
MM.);

[Ixa¢s! cynmursHEIC,

Iump! THTETLHBIC,

[ITxa¢ BHITSHKHOM C MOWKOI;

Hancraska ni crona;

Bucxkosumerpsr BIDK

Cmuaprosku CJI-2

MS Windows (nmoammcka Imagine Premium) morosop J-1227-
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18 ot 08.10.2018, cpox aekicrBm: 11.10.2021
MS Windows (moamucka Imagine Premium) morosop [-757-17
ot 27.06.2017, cpox peticremsa: 27.07.2018, Calculate Linux

Desktop CBOOOHO 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 JeHCTBHS: OECCPOTHO

13.02.11 Texnuueckas axcnayamayus U 00OCHyICUBAHUE
NEKMPUYECKO20 U NEKMPOMEXAHUYECKO20 060pYO08aAHUs (N0
ompacnam) — Kabunem CoyuansHO-9KOHOMUYECKUX OUCYUNTIUH
YucOHAad ayauTopHa [OI1 NPOBCACHHUA YUCOHBIX 3aHATHIA,
MPAKTHYECKUX W ITA00PATOPHBIX 3aHATHH, NI TPYIIOBBIX H
HHIWBUIYAIBHBIX KOHCYJIBTAUMH, I TEKYMIETO KOHTPOJS H
TIPOMEXKY TOUHOH aTTECTALUH, I CAMOCTOSATECIHHOHU pabOTHL
Pabouee mecTo mpemogaBaTensi: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecra OOyvaroImmXcs, J0CKa YyucOHas, yucOHas
MeOeb;

Maxker npemoHcTpanuoHHBIH "LleHTpH(yra», TEeMaTHYCCKHUC
TIAKATHI B TAOTHIIBT,

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,

Turm papdopossie HI3KHE Ne3;

xadsr aasg mocyapl 1 000PYI0BAHUS,

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

[Ixa¢s! cynmuIbHEIC,

Iump! THTETLHBIC,

[ITka¢ BBHITSHKHOM C MOWKOI;

Hancraska ma crona;

Buckosumerpsl BITK;

Cmuprosku CJI-2

MS Windows (moamucka Imagine Premium) gorosop A-1227
ot 08.10.2018, cpok aevicTema: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) morosop JA-593-16
ot 20.05.2016, cpok aeicteua: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
NPOMBIULTIEHHO20 000pyOoganus (no ompaciam) — Kabunem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKHX
7 1a00PATOPHBIX 3aHATHH, I CAMOCTOSTEILHON padOThI, 17
TPYIIIOBBIX M MHIHMBHAYAIbHBIX KOHCYJIBTAUWH, U1 TEKYIIETO
KOHTPOJIA M MPOMEKYTOUHOH aTTECTalUI

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecrta OOyvaroImmXcs, JO0CKa yucOHas, yucOHas
MeOeb;

Maxker npemoHcTpanuoHHbIH "LleHTpH()yra», TEMaTHUYCCKHE
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TUTAKATHI ¥ TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI aneKTpoHHBIE YUEOHBIE 10 2 KT,

Becs! xBagpaTHsIe;

OKCHKATOPHI,

CyIImnky HACTCHHBIE,

Kppomka ¢ BBITSDEKKOH (U1 BRITSDKHOTO mmkada Ne01380750),
(200%660*3500 Mm;

Turmm papdopossic Hu3KHE No3;

xadsr xasg mocy bl © 000PYI0BAHHS,

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

[Ixa¢sr cynmursHEIC,

[pnmer THrETbHEIE,

[ITka¢ BBHITSHKHOM C MOWKOI;

Hancraska ma crona;

Buckosumerpsl BITK;

Cmuaprosku 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 JI-757-17
ot 27.06.2017, cpox netictusa:27.07.2018, Calculate Linux

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

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: 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 AT MPOBSACHUSA YUCOHBIX, MPAKTHUCCKHX
H 1a00PATOPHBIX 3aHATHH, TSI CAMOCTOSTEIFHON padOThI, 1A
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», TEMaTHYECKHUC
TLTAKAThI ¥ TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI aneKTpoHHBIC YUEOHBIE 10 2 KT,

Becs! kBaapaTHbIE,

ODKCHKATOPHI,

CyImmnky HACTCHHBIE,

Kppomka ¢ BBEITSDKKOH (Il BRITSDKHOTO mkaga Ne01380750),
(200%660*3500 MmM;

Turma papdopossie HI3KHE Ne3;

xadsr aasg mocyapl 1 000PYI0BAHUS,

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

[Ixa¢s! cynmrsHEIC,

ump! THTETLHBIC,

[IIka¢ BBHITSHKHOM C MOWKOI;

Hancraska na crona;

BuckosumeTpsl BITK;

Cmuprosku CJI-2

MS Windows (moamucka Imagine Premium) gorosop -1227
ot 08.10.2018, cpok aeitcTeusa: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 PpacmpoCTpaHsICMOC §(6)

29



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

(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 ACHCTBHA: OCCCPOUHO

15.02.07 Aemomamuszayus mexHONOLUYECKUX NPOYecco8 U
npousgoocme (no ompaciim) — Kaounem Mamemamuxu
YueOHaa ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
H 1a00PATOPHBIX 3aHATHH, I CAMOCTOSTEIFHON padOThI, I
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», TEMaTHYCCKHUC
TLTAKATHI ¥ TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMY,

BechI aneKTpoHHBIC YUEOHBIE 10 2 KT,

Becs! kBampaTHbIE,

OKCHKATOPHI,

CyImnky HACTCHHBIE,

Kppnmka ¢ BBITSDEKKOH (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,

ump! THTETLHBIC,

[IIka¢ BBHITSHKHOM C MOWKOI;

Hancraska na crona;

Buckosumerpsl BITK;

Cmuaprosku 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:
0eCcCpPOUHO

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

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

22.02.01 Memannypeus uepuvix memaiios — Jlabopamopus
Quzuueckoli xumuu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
7 1a00PATOPHBIX 3AHATHIH, I CAMOCTOATECILHON PaboThI, 1T
TPYIIOBBIX M MHIMBHAYAIbHBIX KOHCYJIBTAUWH, 11 TEKYIIETO
KOHTPOJIA M MPOMEKYTOYHOH aTTECTALIY.

Pabouee mMecTo mpenoaaBaTeisl: MIEPEHOCHON MY JIbTHMETHHHBIH
KOMIUIEKC. HOYTOYK, 3KpaH, IIPOCKTOp, pabodme Mecra
oOyuarommxcs, A0CKa yucOHas, yucOHas MeOCTTb,

Mebens nabopaTtopHas;

Ph-merp  "Mymsrurect  HUIUI-101c  kommiaekroMm  must
ompeneacHus ph;

Ph-merp sxcmepr-ph*;

Becor aemnepasie AJ1P-200;

Becsl KyxOHHBIC,

Buckozmmverp B-36-246%;

Buckosnverp B3-246 11T,
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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 ot 08.10.2018, cpox aevicTeua:11.10.2021

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

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

MS Office morosop Nel35 ot 17.09.2007, cpox IOeHCTBHIL:
0eCcCpoUHO

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

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

22.02.05 Obpabomxa wmemaios Oasnenuem — Kabunem
Mamemamuxu

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

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

Maker aeMoucTpaunoHHBIH "LleHTpH@yTa", TEMATHUCCKHUC
TLTAKATHI ¥ TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI anekTpoHHBIE YUECOHBIE 10 2 KT.;

Becs! kBagpaTHbIE,

JKCHKATOPHI,

CyImnky HACTCHHBIE,

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

Turmm papdoposbic Hu3KHE No3;

[Ixadsr 1711 IOCY ABI B 000PYIOBAHMS;

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

[MIxa¢s! cynmrsHEIC,

ump! THTETLHBIC,

[ITka¢ BHITSHKHOM C MOWKOI;

Hancraska ma crona;

Buckosumerpsl BITK;

Cmuprosku CJI-2

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpok neiicreus: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 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 pacmpocrparsemoe (https://www.7-zip.org/),
CPOK JCHCTBHS: OECCPOTHO

23.02.03 Texnuueckoe obcmyicusanie U peMOHm
asmomobunvHozo mparcnopma — Kabunem Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUS YUCOHBIX, MPAKTHUCCKIX
1 1a00PATOPHBIX 3AHIATHH, IJIs1 CAMOCTOSITEIFHON padoOThI, A7

31



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

TPYIIOBBIX M MHIMBHAYAIbHBIX KOHCYJIBTAUWH, I TEKYIIETO
KOHTPOJI M MPOMEKYTOYHOM aTTECTALIUY.

Pabouee mecTo mpemogaBaTens: NMEPCOHATBHBIA KOMIIBIOTED,
paboume Mecra OOyJaroImmmXcs, JO0CKa YyucOHas, yucOHas
MeOeb;

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

Bechl TEXHHUECKHUE C PA3HOBECAMU,

BechI 3neKTpoHHBIE YUEOHBIE 10 2 KT.;

Becs! kBagpaTHbI€,

DKCHKATOPHI,

CyIImnky HACTCHHBIE,

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

Turmm papdopossic Hu3KHE No3;

xadsr xasg mocyapl 1 000PYI0BAHUS,

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

[Ixa¢s! cynurbHEIC,

Iump! THTETLHBIC,

[IIka¢ BHITSHKHOM C MOWKOI;

Hancraska ma crona;

Buckosumerpsl BITK;

Cmuaprosku CJI-2

MS Windows (noamucka ImaginePremium) morosop J-1227 ot
08.10.2018, cpoxk meiicTemsa:11.10.2021

MS Windows (moammcka ImaginePremium) morosop [I-757-17
ot 27.06.2017, cpok aeitcteus:27.07.2018,
CalculateLinuxDesktop cBoGomuo pacmpoctpansemoe [10O
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0eCcCpPOUHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip coboano pacmpocrpamsemoe (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
¥ 7a0O0PATOPHBIX 3AHATHH, IS TPYTIIOBBIX W HHIUBHIY ATBHBIX
KOHCYJBTAIHH, I CAMOCTOSTCABHON PadOTHI, WA TCKYIICTO
KOHTPOJI M MPOMEKYTOYHOH aTTECTALINH.

Pabouee mecTo mpemogaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecta OOy4aroImmmMXcs, JO0CKa yucOHas, yucOHas
MeOeb;

Maxker aemoHcTpanmoHHBIH  "LleHTpHdyra" TeMaTHUCCKHC
TLTAKATHI ¥ TAOITHIBL,

Becsl TeXHHYECKHE C PA3HOBECAMIL,

BechI anekTpoHHBIE YUEOHBIE 10 2 KT.;

Becs! kBagpaTHbIE,

DKCHKATOPHI,

CyImnky HACTCHHBIE,

Kppomka ¢ BBITSDKKOH (1 BRITSDKHOTO mkaga Ne01380750),
(200*660*3500 mMMm.;

Turmm papdopossic Hu3KHE No3;

xadsr xasg mocy bl © 000PYI0BAHUS,

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

[MIxa¢sr cynmrsHEIC,

Iump! THTETLHBIC,

[ITxa¢ BHITSHKHOM C MOWKOI;

Hancraska ni crona;

Buckosumerpsl BITK;
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9. YyebHo-
MeTOAMNYECKOE U
mMaTepuasbHO-
TeXHMYecKoe
obecrieveHune
nporpamm y4e6How
OUCLUNNHBI

Cnuptosku CJ1-2

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

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

Desktop €B060AHO pacnpocTpaHseMoe no
(https://www.calculate-linux.org/ru/), CPOK pelicTus:
6€eccpoYHO

MS Office Ne135 o1 17.09.2007, cpoK feACTBMS: 6ECCPOYHO

7 Zip cBobogHo pacnpocTpaHsemoe (https://www.7-zip.org/),

CPOK AelicTBUA: 6eCCPOYHO

B cBfi3M C 3aKNOYEHMEM KOHTPAKTOB CO CTOPOHHUMMU

3/1EKTPOHHbIMW ~ 6MGIMOTEYHbIMU  cucTemamu  “KOpait”

(KoHTpakT Ne K-55-20 ot 25.08.2020 r. OO0 «3neKTpOHHOEe

nspatenscteo FOPAWT», 01.09.2020 r. no 31.08.2021 r.)

pasgen 9 paboyeii mporpaMmbl YnTaTb B HOBOW pefaKLum:
OcHOBHaa nuTepatypa

1. CysopoB, A. B. O6uwass n HeopraHuyeckas Xummsi B 2 T.

ToMm 1 [OneKTpoHHbIA pecypc] : y4yebHUK [ANsS cpefHero

NpoheccroHanbHOro obpasoBaHus / A. B. CyBopos,
A. b. Hukonbckuii. — 6-e u3g., ucnp. u gon. — MOCKBa :
M3patenbcTBo KOpaiiT, 2018. — 292 c¢. — (MpodeccuoHanbHoe
obpasoBaHue). —  ISBN 978-5-534-02180-6. —  Pexum

poctyna: https://urait.ru/bcode/421329

2. Cysopos, A. B. Obuwas n HeopraHuyeckas Xumus B 2 T.
ToM 2 [OneKTpoHHbIA pecypc] : Yy4eBHMK [ANS cpefHero
NpotheccroHanLHOro 06pa3oBaHus / A. B. CyBopos,

A. b. Hukonbcknin. — 6-e m3g.,, ucnp. u gon. — MockBa :
M3patenbcTBo KOpaliT, 2018. — 315 ¢. — (MpodeccrnoHansHoe
obpasoBaHue). —  ISBN 978-5-534-02182-0. —  Pexum
poctyna: https://urait.ru/bcode/421330

3. KamuHckuin, B. A. OpraHuyeckas XuUmMus : TeCTOBble

3afiaHuna, 3agayu, BOMPOCbl [DNEKTPOHHbLIN pecypc]: yyebHoe
nocobue fns cpefHero npodeccMoHanbHOro obpasoBaHus /

B. A. KamuHCKWiA. — 2-e u3Ad., ucnp. u gon. — Mocksa :
WM3patenbcTBo KOpaiiT, 2018. — 289 c. — (MpodeccuoHanbHoe
obpasoBaHue). —  ISBN 978-5-534-02899-7. —  Pexum

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

JononHuTtensHasa nutepaTypa
1 MetpoBckasi, H. A, Xumua [3NeKTPoHHbI pecypc]
npakTukym [ana CrO] / H. A. MMetposckas ; MITY. -
MarHuToropck : MI'TY, 2017. - 1 snekTpoH. onT. anck (CD-
ROM). - Pexxum foctyna:
https://magtu. informsystema. ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true . -
Makpoo6beKT.
2. CaeHko, O. E. Xumua . Y4YebHWK ANA  KOMANELXKelN.
O6buieobpasoBatenibHas MoArotoBka [TekcT] : y4yebHMK Ans
CMNO / O. E. CaeHko. - PocToB-Ha-[loHy : deHunke, 2018. - 283
c. - ISBN 978-5-222-29752-0
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