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Pa6ouas mporpaMma 001e06pa3oBaTeibHON y4eOHOH TUCIMILUTHHEL OV 16.06 Xumus
npejHa3HAYCHAUMMsA U peau3aluy OCHOBHO# mpodeccHOoHaTBHOM 00pa3oBaTelib-
uoii nporpammer CI1O Ha Gase OCHOBHOrO OOIIEro o6pa3oBaHys C OJAHOBPEMEHHBIM
nonyuenreM cpeaHero obutero obpasosanus. I[Iporpamma paspaboTaHa Ha OCHOBE
TIPHMEPHOH TPOTrPaMMBI «XHMHA» 471 NPOPECCHOHATBHBIX o6pa3oBaTebHBIX Opra-
uuzaumii, asTopel: [abpuensn O.C., kaHAMAAT MEJArorHyeCKUX Hayk, npodeccop
OctpoymoB W.I'.,HOKTOp XHMHYECKHX HaykK, npodeccop  (pexomennosana GI'AY-
«®UPO», 2015) ¢ yaetom ®I'OC cpemnero obuero 00pasoBaHus (mpukaz MunoOp-
maykn Poccuu ot 17.05.2012 1. Ne 413) tpedosanuii ®I'OC cpeanero npodeccrHo-
HanpHOTO 06pasoBanma no npodeccun 23.01.08 Caecapp no PEMOHTY CTPOMTE/ILHBIX
mamun (yTB. TpukazoM MmunHCTepcTBa 00pasoBaHMA W HayKH PO Ne699 ot
02.08.2013r., 3aperncTpup.MUHHCTEPCTBOM IOCTHIMH POCCHACKOH denepanmu Ne
29590 ot 20.08.2013r.), ykpynrennas rpynna npodeccuii 23.00.00. TexHuka 1 TeXHO-
JIOTHsi HA3€MHOI0 TPaHCIIOpTa.

Opranu3aius-pa3paboTyHK: roCy1apCTBEHHOE OI0/DKETHOS npodeccHoHanbHoe 00pa-
30BaTesIbHOE yupekaeHue KpacHoaapekoro Kpas «AMIEPOHCKMH TEXHHKYM aBTOMO-
OUJIBHOrO TPAHCIIOPTA U CEPBUCA» :
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Paboyas nporpamma 06Lieobpa3oBaTenibHOM yuebHOW aucumnanHel OYA6.06 Xumus
npefHasHauyeHaMMnsa AN peanunsaumm OCHOBHOW MpoeccroHanbHOn o6bpasoBaTesib-
HoW nporpammbl CIMO Ha 6a3e OCHOBHOro o6ulero o6pasoBaHUsA ¢ OJHOBPEMEHHbLIM
nonyyvyeHvem cpegHero obuiero obpasosaHua. [lporpamma paspaboTaHa Ha OCHOBe
NMPUMeEpPHOW nporpammMbl «XuMus» Ans NpoteccuoHanbHbiX 06pa3oBaTe/lbHbIX Opra-
Hu3aumin, astopbl: [abpuensH O.C., KaHAMAaT nefarornyeckmx Hayk, npodeccop
OctpoymoB W.I".,0J0KTOp XMMUYECKUX HayK, npodeccop (pekomeHfgoBaHa PIrAY~-
«®UNPO», 2015) ¢ yuetom PIrOC cpegHero obuiero obpasoBaHus (npukas MuHoo6p-
Haykn Poccum ot 17.05.2012 r. Ne 413) n Tpe6oBaHuii ®IrOC cpeaHero npogeccuo-
HanbHOro obpasoBaHua no npoeccum 23.01.08 Crecapb N0 PEMOHTY CTPOUTENbHBIX
MawnH (yTB. MpuKasoMm MuHUCTepcTBa o06pasoBaHMs U Haykm P® Ne699 ot
02.08.2013r., 3apeructpup.MuHUCTEPCTBOM tOCTULUMK Poccuinickoin Pepepauymm No
29590 ot 20.08.2013r.), yKpynHeHHasa rpynna npodeccuin 23.00.00.TeXHUKa N TEXHO-
NOrns Ha3eMHOro TpaHcnopTa.

OpraHusaumsa-pa3paboTyumK: rocysapcTBeHHoe GHIKeTHOe npogeccnoHanbHoe obpa-
30BaTe/IbHOE yupexaeHne KpacHofapcKoro kKpas «ArMWepoHCKNIA TEXHUKYM aBTOMO-
O6UIbHOTO TpPaHCMopTa u cepBumcar»

Pa3paboTunk: 'ykacsaH AcCMUK PahukoBHa
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1.NMOACHUTEJIbHAA 3AMNMNCKA

Pabouasa nporpamma paspaboTtaHa Ha ocHoBe Tpeb6oBaHuin P OC cpefHero
obuwiero obpasoBaHus, MNPeAbABNAEMbIX K CTPYKTYpe, COAEPXaHUK0 W pe3yfbTatam
OCBOEHMSA Y4YeOHOW ANCUMNANHBI «XUMUS», B COOTBETCTBUN C PeKoMeHAauusmMu mno
opraHusauuy nonyyveHuns cpegHero obuiero obpasosaHuns B npejenax ocBoeHus obpa-
30BaTe/IbHbIX MporpamMm cpegHero npodeccmoHanbHOro obpasoBaHns Ha 6ase OCHOB-
HOro ob6uiero o6bpasoBaHus ¢ yyetom pMMepHO OCHOBHOW 06pa3oBaTe/IbHON Mpo-
rpammbl cpefHero o6uero o6pasoBaHus, OAOOPEHHOW pelleHUEM (efepasbHOro
yyebHO-MeTOANYeCKOT0 06befuMHeHMa no obuwemy ob6bpas3oBaHMO (MPOTOKON OT 28
noHa 2016 r. Ne 2/16-3) n nonyvyaemoin npogeccum 23.01.08 Cnecapb N0 PEMOHTY
CTPOUTENbHbLIX MalKWH CpefHero npogeccnoHanbHoro obpasosaHus (nucoeMo Adenap-
TaMeHTa rocyapCTBEHHOW MOMUTUKK B chepe NOAroToBkM paboumx kagpos m A0
MuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259) Ha oCHOBe NpUMEpPHOKM NporpaMmol
«XUMUA» ANd NpogecCUoHanbHbIX 06pasoBaTe/ibHbIX opraHusaunii, asTopbl: Mabpue-
naH O.C., KaHamAaT negarornyeckmx Hayk, npogeccop Octpoymos W.IM., JOKTOP XM-
MUYeCKNX Hayk, npodgeccop (pekomeHgoBaHa PIrAY «dUPO», 2015).

CogepxaHue nporpaMmbl «XUMKUSA» HanpaBfieHO Ha LOCTVXKEHMWE CefyoLmnX
Liesen:

* hopMupoBaHMe y 06yYatoLLNXC YMEHNA OLEHNBATb 3HAYMMOCTb XMMUYECKO-
ro 3HaHUA 418 KaXA0ro 4YesnoBeka,;

* (hopmmpoBaHmne y obyyaroLLnMxcs LefoCTHOro NpeacTaBAeHns 0 MAPEe U POn
XUMUMN B CO34aHUN COBPEMEHHON eCTECTBEHHO - HAyYHOW KapTUHbI MUPa; YMeHUS
0OBACHATb 06BLEKTLI 1 NMPOLECCHI OKPYXatoLen AeUCTBUTENbHOCTW: NPUPOLHONR, CO-
LNanbHON, KyNbTYPHOW, TEXHUYECKOI cpefbl, UCMONb3Yya AN 3TON0 XMMUYECKNE 3Ha-
HUS;

* pa3BuTMe y 00yYatoLMXCA YMEHUI pa3nnyatb PakTbl U OLEHKN, CPaBHUBATb
OLLeHOYHble BbIBOAbI, BUAETb UX CBA3b C KPUTEPUAMMW OLEHOK U CBA3b KPUTEPUEB C
onpeaenieHHON CMCTEMOM LIeHHOCTeRn, hopMynnpoBaTb U 060CHOBbLIBATbL COOCTBEHHYHO
no3numio;

* NpnobpeTeHne 0byyarLWMMmMCA onbiTa pa3HOO6pa3HOW AeATeNbHOCTU, NO3Ha-
HUA 1 CaMOMO3HaHWUSA; KNHOYEBbIX HABbIKOB, NMEIOLWUX YHUBEPCAIbHOE 3HaYeHe ans
pasIMyHbIX BUAOB AeATeNIbHOCTM (HaBbIKOB pelleHns nNpob6sem, NPUHATUSA peLLeHWni,
Moucka, aHannsa n 06paboTkM MHPOpPMaLMM, KOMMYHUKATUBHbIX HaBblKOB, HaBbIKOB
N3MepeHnin, coTpyaHnyecTBa, 6e3onacHoro obpalieHuns ¢ BelecTsamMmn B NOBCeAHEB-
HOI YXXWU3HMW).

B nporpammy BK/KOYEHO COfep)KaHune, HanpaB/ieHHOe Ha (hOpMUpPOBaHueE y CTy-
[NEHTOB KOMMNETEHUNN, HEOOX04MMbIX ANA KayecTBeHHOro ocsoeHna OMOI CIO Ha
6a3e OCHOBHOro 06ulero obpasoBaHunsa C NOMyYeHNEM CpefHEro obuero o6pasoBaHus;
nporpamMmmbl NOArOTOBKN KBaN(UUMPOBaAHHbLIX paboumnx.

2.06LLAA XAPAKTEPUCTUKA YUYEEHOW ANCLUMANH



XUMMUA - 3TO HayKa O BellecTBax, MX COCTaBe U CTPOEHUUN, N NpeBpaLLeHmnsaX,
3HaYEeHUN XMMUYECKUX BeLLeCcTB, MaTeEPUaNoB 1 NPOLLECCOB B NPaKTUYECKOW AeATeb-
HOCTM 4enoBeka.

CopaepxaHue o6LLeobpa3oBaTe/lbHOM YYeOHON AUCUUNNINHBI « XUMUSA» Hanpas-
NNEHO Ha YCBOEHMe 00y4atoLMMNCA OCHOBHbIX MOHATUIA, 3aKOHOB U TEOPUIA XUMUMN;
OBNaZieHne YMeHUAMN HabaaTb XMMUYECKUE ABNEHNSA, MPOBOAUTL XUMUYECKNIA
9KCMepUMEHT, NPOU3BOAUTL pacyeTbl Ha OCHOBE XMMWUYECKUX (hOPMY/ BELLECTB U
YPaBHEHNN XUMUNUYECKNX peaKL .

B npouecce n3yyeHMs XUMuKM y 06y4arolwMxca pasBMBalOTCA Mo3HaBaTe/bHble
NHTEepPecbl U WHTeNNeKTyalbHble CMOCO6HOCTU, MOTPE6HOCTM B CamMOCTOATE/IbHOM
NpMo6peTeHNs 3HaHMI MO XMMWN B COOTBETCTBMM C BO3HUKAIOLLMMU >KNU3HEHHbIMM
npo6nemamu, BOCMUTLIBAETCA GepeXXHOe OTHOLIEHMA K Npupoge, NMOHWMaHue 340p0-
BOro o6pasa >XW3HW, HEOOXOAMMOCTU MpefynpexaeHnsa ABNEHUA, HaHOCALWMX Bpeg,
3L0pOBbI0 1 OKpYyXKatollein cpege. OHM OCBaMBaKOT MPUEMbI FPAaMOTHOr0, 6e30MacHoOro
MCNOMb30BaHUSA XMMMYECKMUX BELLECTB W MaTepuasnoB, MPUMeHSEMbIX B ObITy, Ceflb-
CKOM XO03511CTBe 1 Ha NPOU3BOACTBE.

Mpn CTPYKTypupoBaHUN cofep>kaHns obuieobpa3oBaTenbHONW yYebHON Aucun-
NAWHbI ANS NPogecCUOoHanbHbIX 06pasoBaTe/ibHbIX OpraHu3auuii, peanunsytoumx oo6-
pa3oBaTe/ibHYHO MporpaMMmy cpegHero obuiero obpasoBaHWs B Mpegesniax OCBOEHUS
OroOrn CIO Ha 6a3e O0CHOBHOro 06uwero obpasoBaHWA, yuuTbliBasiaCb 0ObEKTUBHASA
peasibHOCTb - HebOoNbLON 06BLEM YacoB, OTMNYLLEHHbLIX Ha U3YyYEHWE XUMUU U CTPEM-
NeHne MaKcuUMasibHO COOTBETCTBOBaTb MAeAM pas3BMBatollero obydveHus. loaTomy
TeopeTUYeCcKne BOMPOCbl MaKCMMasibHO CMeLLeHbl K Havany U3y4YeHus OUCLUUNANHGI, C
TeM 4TO6bI nocneayoWmMin akTUYECKNiA maTepuan paccmaTpmBascs Ha OCHOBE M3Y-
YeHHbIX TEOPUIA.

Peanunsaums gefyKTMBHOIO Noaxofa K M3yYeHUo XUMWUKU Croco6CTBYeT pasBu-
TUIO TaKMX NOTMYECKUX Onepauuini MbllNEHNSA, KaK aHanm3 U CUHTe3, 0606LieHe U
KOHKpeTu3aLusa, CpaBHeHME 1 aHa/lorns, cucteMaTunsauns n Kknaccugukayma n ap.

N3yyeHne Xxumumm MMeeT CBOM OCOOGEHHOCTM B 3aBUCMMOCTW OT npoduns npo-
(heccMoHanbHOro 06pasoBaHUA. ITO BblpaXaeTCs B COLEPXAHUM 00yYeHUd, Konnue-
CTBE 4acoB, BblfeNIAeMbIX Ha M3y4yeHWe OTAe/NbHbIX TEM Mporpammbl, rnyouHe ux
0CBOeHUsI obydarowmMmncs, o6beMe 1 xapakTepe NpPakTUYeCKMX 3aHATUIA, BUAax BHea-
YOANTOPHOW CaMOCTOATE/IbHON paboTbl CTYAEHTOB.

Mpwn ocBoeHUn npodeccuii CMO TexHU4YecKoro Npouas NpogeccuoHanbLHOro
o6pas3oBaHMa XMMUA n3y4vaeTcs 6onee yrnybneHHo Kak npouibHas yyebHas gmcum-
NAnHa.

Creuunnka n3yyeHns XMmmm nNpu oBnageHnn npogeccusiMmn n cneymanbHo-
CTAMU TEXHUYECKOro Npoduna oTpaXkeHa B KaXKoi Teme pasgena «CofepxaHue
YyUYeOHON AMCUMNINHBI» B py6puke «MpotnsibHble 1 NpoeccMoHanbHO 3Ha4YMMble
3N1eMEHTbI COAepXKaHUsA». DTOT KOMMOHEHT peannsyeTca npu MHANBUAYaNbHOW camo-
CTOATENIbHOM paboTe o6yyarolLmMxca (HanmcaHuy pedepaTos, NOArOTOBKE COOOLLEHNUA,
3almTe NPOeKTOB), B Npouecce y4ebHOW AeATe/IbHOCTM NOL PYKOBOACTBOM Mpenoja-
BaTens (BbIMOSIHEHNUMN XMMNYECKOT0 3KCMepMMeEHTa - N1abopaTOPHbLIX OMbITOB U Mpak-
TUYECKUX paboT, pelleHnn NPaKTUKOOPMEHTUPOBAHHbLIX PaCYeTHbIX 3a4a4 U T. 4.).



B copepxxaHuUM yyebHON AUCLUUNANHBLI AN eCTECTBEHHO - Hay4yHOro npouns
npogeccroHasbHO 3Ha4YMMbIA KOMMOHEHT He BblAeneH, TaK Kak BCe ero cofepXxaHue
ABNAETCA NPOPUILHOOPUEHTUPOBAHHBIM W HOCUT MPOMeccMoHabHO 3HaYMMbIA Xa-
pakTep.

B npouecce M3y4yeHUss XMMUN TEOPETUYECKNE CBEIEHNA AONONHAKTCA AEMOH-
cTpaymsamMmn, nabopaTtopHbIMM OMbITAMW U MPaKTUYECKUMWN 3aHATUAMKN. 3HAYNTENbHOE
MECTO OTBOAMTCA XMMUYECKOMY 3KCnepuMeHTY. OH OTKpbIBAeT BO3MOXHOCTb (hop-
MUpPOBaTb Y 06yvaroWwmMxcs cneunanbHble NpeaMeTHblIe YMEHMA: paboTaTb C Belle-
CTBaMW, BbIMOHATb MPOCTble XMMUYECKME OMbIThbI, Y4UTb 6€30MacHOMY U 3KON0rnye-
CKM rpaMOTHOMY 06palleHunto C BellecTBaMn, matepuanaMm 1 npoLeccaMmn B 6bITy U
Ha NPoM3BOACTBe.

[Ons opraHunsaunm BHeayAUTOPHOM CaMOCTOSITeNIbHOW paboThl CTYAEHTOB, OBNa-
pesatownx npodeccmamm CroO TexHMYeCcKoro npoguns npoeccmoHanbHOro obpa-
30BaHMA, NpefcTaBneH MPUMepHbIA nepedeHb pedepatoB (4OKNAA0B), MHAMBUAYaASb-
HbIX MPOEKTOB.

B npouecce n3yyeHUs XUMUN BaXKHO (hOPMUPOBaTh MHDOPMALMOHHYO KOoMne-
TEHTHOCTb Ob6y4yarowmxca. [Mo3ToMy npuv opraHu3auuMm camoCTOATeNIbHOW paboThl
Heob6X0AMMO aKLEeHTMpOBaTb BHMMaHWe O06y4valoWMXCcs Ha MOWUCKe MH{opmauuu B
cpeacTBax maccmegma, MHTEpHeTe, y4ebHOW M cneyuansHOW nuTepaTtype C COOTBET-
CTBYIOLMM OPOPMIEHNEM W MPeACcTaB/IEHUEM pPe3y/bTaToB.

M3yueHne obuieobpasoBaTenibHOM y4ebHOW AMCUMNNNHBI «XUMUS» 3aBeplua-
eTcq noAsefieHMEM UTOroB B (hopMe AN epeHUNPOBAHHOIO 3a4eTa B pamKax rnpome-
XXYTOUYHOI aTTecTauun CTyleHTOB B npouecce ocBoeHus ONMOIM CMO ¢ nonyyvyeHnem
cpeaHero o6uiero obpasoaHus (MIMKPC).

3.MECTO YYEEHOW ANCLIMANHbI B YYEEHOM MJIAHE.

Y4yebHas gucumnanHa «XumMnsa» SBAseTca yyebHbIM NpeaMeToM Mo BblGOpy U3
0653aTeNbHON NpeaMeTHON ob6nacTn «EcTecTBeHHble Haykn» ®IOC cpeagHero obule-
ro obpasoBaHus.

YyebHaa aucumnnamHa «XuMus» u3ydvaetca B 06Lle06pa3oBaTe/lbHOM LMKNe
yyebHoro ONMOIM CIMO Ha 6a3e OCHOBHOro 06Lero o6pa3oBaHUS C MONYYEHUEM
cpeaHero o6uiero o6pasoaHusa (MIMKPC.).

B yue6HbIx nnaHax MIMKPC, mecTo y4yebHOMW AUCUMNANHBI «XUMUA» - B CO-
cTaBe 06L1e06pa3oBaTefibHbIX Y4YeOHbIX AUCUMAANH MO BbIGOPY, (hOPMUPYEMbIX W3
06513aTeNlbHbIX MpeAMeTHbIX obnacten ®rOC cpegHero obuiero obpasoBaHus, ANS
npotheccuin CMO cooTBETCTBYOLWEr0 NPOopuas NnpodeccnoHanbHOro obpasoBaHums.

4.PE3YNIBETATbI OCBOEHNA YUYEBHOW ANCLUNMJINHBI

OcBOeHMe cofepXXaHUsA YYeOHON AMCUMNAMHBI «XUMUSA», obecrneymBaeT A0-
CTUXKEHWe CTYAEeHTaMU CreyoWmnx pesybTaToB:

<JINYHOCT HbIX:



- YYBCTBO FOPAOCTN W YBaXXEHUS K UCTOPUN U AOCTUXKEHNSM OTEYeCTBEHHOM
XVMUYECKOI HayKW; XUMUYECKU TPpaMOTHOe NoBefeHne B NpoeccuoHanbHol aes -
TeNbHOCTU U B 6GbITY NPU 06PALLEHUN C XUMUUYECKMMN BELLLECTBAMM, MaTepuanam u
npoLeccamu;

- TOTOBHOCTb K MPOAO/MKEHWIO 06pa3oBaHNS U MOBbIWeHUS KBanuduKkauum B
n36paHHO NpPOdecCMoHaNbHOW AeaTeNbHOCTM U 06BLEKTUBHOE OCO3HAHWE PONU XU-
MWUYECKNX KOMMETEHLNI B 3TOM;

-- YMEHMWEe UCMNOoMb30BaTh JOCTUXKEHUS COBPEMEHHOI XMMMNYECKOWN HAyKN U XU-
MUYECKUX TEXHONOT WA AN NOBbILEHNS COGCTBEHHOTO MHTENNEKTYanbHOro pa3Bu-
TUS B BbIGpPaHHO NpodeccroHabHOW AesTeNbHOCTY;

sMeTanpeaMeTHbIX:

- MCNOJSIb30BaHMe pas3/InYHbIX BUAOB NO3HaBaTe/bHOW AeATeNbHOCTU U OCHOB-
HbIX MHTENNEKTYaNbHbIX onepayuii (NOCTaHOBKKN 3a4ayuun, popmMynnpoBaHus runoTes,
aHanmsa n CUHTe3a, cpaBHeHUA, 06006l eHMA, cucTemMaTum3aLln, BbiBIEHNUSA MPUYNHHO-
CNeACTBEHHbIX CBA3EM, NOMCKA aHaNoros, (HOPMy/IMpoOBaHNS BbIBOAOB) A/1A peLleHuns
NMOCTaB/EHHOMN 3a4a4n, NPUMEHEHNE OCHOBHbIX METOL0B NO3HaHUA (HabnaeHUsA,
Hay4HOr0 3KCMepMMeHTa) A8 U3YYEHUA Pa3INYHbIX CTOPOH XMMUYECKNX 0OBEKTOB U
MPOL,ECCOB, C KOTOPbIMU BO3HUKaeT HEOOXOAMMOCTb CTa/IKUBATLCA B MPOJPECCUOHANb-
HOW cdepe;

- MCNoJSIb30BaHMe pasfiNnyHbIX WUCTOYHWKOB AN1S MONYYEHUS XMMWUYECKOW WH-
(hopMaumn, ymeHne OUEHUTb ee AOCTOBEPHOCTb AN LOCTUXEHUSA XOPOLMX pesynbTa-
TOB B NpodeccuoHanbHOM chepe;

*npeaMeTHbIX:

- C(hOpMMPOBAHHOCTb MpeACcTaBNeHNIA 0 MeCTe XMMUN B COBPEMEHHOWN Hay4YHOW
KapTUHe Mupa; NOHUMaHWe pPonn XUMUKM B (JOPMMPOBaAHUKN KPyrosopa U (yHKLMO-
Ha/IbHOW rPamMOTHOCTW YenioBeKa 415 PelleHns NpakTUYecKmx 3ajay;

- BMajeHne OCHOBOMONAralWMMN XMMUYECKMMU NOHATUAMMU, TEOPUSMU, 3aKO-
HamMn N 3aKOHOMEPHOCTSAMMW; YBEPEHHOE MOJIb30BaHNE XMMUYECKOW TEPMUHONOTMEN W
CUMBO/INKOWN;

- BNajeHnWe OCHOBHbIMW METOAAMW Hay4YHOro MO3HaHWUSA, WCMONb3YyeMbIMU B _
XUMUKN: HabNoLeHneM, OnucaHUeM, U3MepeHMeM, 3KCNepuMeHTOM; YMeHWe obpaba-
TbiBaTb, 00BACHATL pPe3ynbTaTbl MPOBEAEHHbIX OMbITOB W [eNaTb BbIBOAbI; FOTOBHOCTb
M CNOCOBHOCTb NPUMEHSTbL METOAbI MO3HAHMSA NPU peLleHnn NPaKTUYeCKnX 3aaauv;

- C(hOpMUPOBAHHOCTb YMEHUA AaBaTb KONMYECTBEHHbIE OLEHKN U NPOU3BOAUTD
pacyeTbl N0 XUMMUYECKUM (hOpPMYNaM U ypaBHEHUSM;

- BfafieHne npasunaMu TeXHUKM 6€30MacHOCTU NPU UCMONb30BaAHUU XUMUYe-
CKWX BELLECTB;

- chopMMPOBAHHOCTb COOCTBEHHON MO3MLUMN MO OTHOLIEHNOD K XUMUYECKOW
WH(opMaL M, nonyvyaemMon U3 pasHbliX UCTOYHMKOB.



5.COJEP)XAHUE YUYEBHOW ANCUUMNANHBI

BBepgeHmne
Haquble MeToAbl NMO3HaHNA BELWECTB U XUMUNYECKNX SIBNEeHN. Ponb JKCrepun-
MeHTa N TEOPUN B XUMUMN. |\/|O,£l,eﬂI/IpOBaHI/Ie XUMNYECKUX Mpoueccos. 3HavyeHune Xxmmumn

npn ocBoeHMM npodeccuii CMO TeXHUYECKOro NPodus NpoteccroHanbHoro o6pa-
30BaHus.

1.06uan v HeopraHMyeckass Xumu4
1.1. OCHOBHbIE MOHATUA N 3aKOHbI XUMUU

OCHOBHble MOHATUA XUMUN. BelwlecTBo. AToM. Monekyna. XMMUYECKUIA ane-
MeHT. AnnoTponus. MpocTblie U CIOXHbIe BewecTBa. KauyeCTBEHHbIA U KOJIMYECTBEH-
Hbl COCTaB BeLLeCTB. XUMMUYECKME 3HaKN 1 hopMybl. OTHOCUTENbHbIE aTOMHasA U
MOJieKynapHas Maccbl. KonmyecTs BellecTBa.

OCHOBHbIe 3aKOHbl XMMUN. CTexnomeTpus. 3aKOH COXpaHeHUss Macchbl Be-
LecTB. 3aKOH MOCTOAHCTBA COCTaBa BeLLEeCTB MOIEKYNAPHON CTPYKTYpbl. 3aKOH ABO-
ragpo n cnefcTeus U3 Hero.

PacueTHble 33241 Ha HaXx0XAeHe OTHOCMTENIbHOW MONEKYIAPHOW Maccehl,
onpegeneHne MaccoBOr A0/ XUMUYECKUX 3/IEMEHTOB B C/IOXKHOM BELLECTBE.

JemoHCcTpaynn

Mogenn aToMoB XMMUYECKUX 3/IEMEHTOB

Mogenn mosieKyn NPocTbIX U CNOXHbIX BeWecTB (LapocTep>KHesble U CTroap-
Ta— bpurne6a).

Konnekuma npocTbiX N CNOXHbIX BELLECTB.

HekoTopble BellecTsa KoM4eCcTBOM 1 MOJib.

Mogenb MonspHOro o6bema rasos.

AnnoTtponus gochopa, Kucnopoga, onosa.

MpounbHbIe N NpoheccuoHaNbHO3HAUYMMbIe 3/IeMeH T bl cofep>KaHusa. An-
NOTPOMHbIE MoauduMKaumm yrnepoga (anmas, rpaguT), kucnopoga (KMcnopos, 030H),
onoBa (cepoe 1 6enoe 010B0). MOHATNE O XUMUYECKOWN TEXHONMOTUN, BUOTEXHOOM NN
N HAHOTEXHOJIOr UM,

1.2. Tlepmoanyeckunii 3aKoH 1 Mepnogmyeckas cucTema XMMNUYECKNX
anemeHTOB /. V. MeHaeneesa 1 CTPOEHMNE aToMa

Mepuognuecknin 3akoH O.. MeHgeneeBa. OTkpbiTve . V. MeHfeneesbiM
Mepnoanyeckoro 3akoHa. NMeprnoanyecknin 3akoH B popmynuposke O. . MeHgenee-
Ba.

Mepuoanyeckas Tabnnua XMMmMYecKNX aneMeHToB — rpagmyeckoe otobpaxe-
HVWe NepuoamMyeckoro 3akoHa. CTpyKTypa nepuoanyeckoin Tabnuubl: nepmogbl (Masnble
n 6onblimne), rpynnol (rnaBHas u noboyHas).
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CTpoeHue aToma 1 Mepuognyeckunin 3akoH A.1. MeHgeneesa. AToM --
CNoXHas yactmua. Aapo (MPOTOHbI M HEMTPOHbLI) U 3NEKTPOHHAaA 060/104Ka. M30TOMbI.
CTpoeHMne 3NeKTPOHHbIX 060/104eK aTOMOB 3/IEMEHTOB Ma/biX rnepnogoB. OcobeHHOoC-
TV CTPOEHMA 3/IEKTPOHHbIX 060/104eK aTOMOB 3/IEMEHTOB 60/bLLINX Nepuoaos (nepe-
XO[HbIX 31eMeHTOB). NoHATUE 06 opbuTanax. Ji-, p- 1 n?-opoutann. ANEKTPOHHbIE
KOH(Urypaunum aToMOB XUMUYECKNX 3/IEMEHTOB.

CoBpemMeHHas opmynmposka Nepnoanyeckoro 3akoHa. 3HayeHue Nepuogmnye-
CKOro 3akoHa ¥ Nepnoanyeckoin cucteMbl XMmmyecknx anemeHToB A. . MeHaeneesa
ANS Pa3BUTMA HayKM U MOHUMaHUS XUMUYECKOWN KapTUHbI MUpa.

deMoHCcT paynn

Pa3ninyHble opMbl Neprnognyeckort CUCTEMbI XUMUYECKUX 31leMeHTOoB [. U.
MeHpeneesa.

AnHamunyeckne Tabnuubl And MoaenupoBaHmsa Mepruoanyeckom CUCTEMBI.

AnekTpusaumsa Ten n Ux B3anMoaeincTeme.

JNlabopaTOopHbI OMnbIT

MogennpoBaHue NOCTpoeHUs MNeprnogmMyecKoin Tabnmnubl XMMUYECKMNX 3/1IEMEH-
TOB.

MpodunbHbIE M NpOoecCcMOHaNbHO3HAYNMbIE 3/IEMEeH T bl COAep>KaHus. Pa-
AMOaKTUBHOCTbL. Icnonb30BaHne pagMoaKTUBHbLIX U30TOMOB B TEXHUYECKUX LeNsax.
PEeHTreHOBCKOE M3/TlyYeHne 1 ero UCnosb30BaHne B TeEXHUKe N MeanymHe. Mogenupo-
BaHWe Kak MeToj NPOrHO3MpoBaHUA CcUTyallUn Ha NPOU3BOACTBE.

1.3. CTpoeHue BeLLlecTBa

MoHHas xuMnyeckasi cBssb. KaTMOHbI, X 06pa3oBaHue 13 aTOMOB B pe3y/ib-
TaTe NpoLiecca OKUCNEHNs. AHNOHbI, UX 06pa3oBaHNe U3 aTOMOB B pe3ynbTaTe npo-
Llecca BOCCTAHOB/IEHUS. VIOHHas CBSA3b Kak CBSI3b MeX Ay KaTOHaMW WU aHWOHaMK 3a
CUET 3NeKTPOCTATUUYECKOro NPUTSHKeHMS. Knaccugukaums NOHOB: NO COCTaBy, 3HaKY
3apsifa, HanMuuio rMapaTHol 06010YKK. VIOHHbIe KpuUcTananyeckne pewetkn. CBoii-
CTBa BELLECTB C MOHHbIM TUMOM KPUCTANNNYECKON PELLIETKM.

KoBaneHTHas xMMunyeckas cBsisb. MexaHn3M 06pa3oBaHus KOBasIEHTHO CBSI-
31 (06MEeHHbIV 1 JOHOPHO-AKLIENTOPHbIA). DNEKTPOOTPMLATENLHOCTL. KOBaneHTHbIe
nonsipHas 1 HenonsipHas cBA3N. KpaTHOCTb KOBaNeHTHOW cBA3n. MoneKynsipHble 1
aTOMHble KpucTanauyeckue peluetkn. CBOCTBA BELECTB C MONEKYNSPHLIMU U aTOM-
HbIMW KPUCTaNIIMYECKMMU PELLIETKAMMU.

MeTannunueckas cBsi3b. MeTanimyeckas KpucTanamyeckas pewietka u metan-
nYeckas XMMuuyeckas cesisb. dU3nNUeCKMe CBOWCTBA MeTas/OB.

ArperaTHble COCTOSHUS BELLECTB U BOAOPOAHAs CBSA3b. TBepaoe, XUakoe u
rasoo6pasHoe CoCTOSHNS BellecTB. epexos BewecTBa U3 0HOro arperaTHOro cocTo-
SHUA B pyroe. BogopoaHas cBs3b.

UuncTble BellecTBa M cMeck. MoHATE 0 CMecu BellecTB. [OMOreHHbIe U
reTeporeHHble cMecu. CocTaB cMeceit: 06beMHasi 1 MaccoBast O KOMMNOHEHTOB
CMecu, MaccoBast AoNs NPUMECEN.



[uncnepcHble cucTembl. NoHATUE O AUCMEPCHON cucTeme. [ucnepcHas gasa u
AncnepcuoHHas cpega. Knaccugpumkaumns gnucnepcHolX cuctem. MNoHATUE 0 KONTOUA-
HbIX CUCTEMaX.

JemoHcTpaunm

Mogenb KpucTan/iMyeckon peleTkn xnopumaa HaTpus.

O6pa3ubl MUHEPANIOB C NOHHON KPUCTaNIMYEeCKOW PELLETKON: KanbLUuTa, ranuTta.

Mogenn KpucTaninyeckmx peleTok «Cyxoro nbfa» (unu opa), anmasa rpa-
(unta (nn KeBapua).

Mprbopbl Ha XUAKUX KpucTannax.

O6paslbl pasNMUHbIX AUCMEPCHbIX CUCTEM: 3MY/NbCUIA, CYCMEH3NIA, asapo30e,
renein wn 3onen.

Koarynayus.

CuHepesuc.

ekt TuHgans.

JlabopaTOopHbIe OMNbIThI

MpuroToBnieHNe cycrneH3nn KapboHaTa KanibLus B BOAe.

[MonyyeHne aMynbCUN MOTOPHOIO Macna.

O3HaKoMm/ieHMe CO CBOMCTBaAMU AUCMEPCHbLIX CUCTEM.

MpodnnbHbIe U NpogeccnoHaibHO3HaUYMMble 3/IEMEH T bl cofep>kaHua. lo-
NAPHOCTb CBA3N U MONAPHOCTL MOnekynbl. KoHaeHcauma. TekydecTb. Bo3roHka. Kpu-
ctannunsayma. Cybnmmauus n gecyonumayns. AHoManum PU3nNYecknx CBOMUCTB BOAbI.
XXnpgkue kpuctannbl. MuHepasbl ¥ TOpHble NOPOAbI KakK MPUPOLHbIE CMecn. IMYNbCUN
n cycneHsun. 3onum (B TOM 4ymncne asposonu) u renn. Koarynaumsa. CuHepesuc.

1.4. Bopa. PacTBoOpbl. IneKTpoNnTMYecKasa guccoumalms

Bopa. PacTBopbl. PacTBopeHune. Bopga Kak pacTBopuTtesib. PacTBOPMMOCTb
BellecTB. HachbIlWeHHble, HeHacbIWeHHbIe, NepechblleHHble pacTBOPbl. 3aBUCUMOCTb
PacTBOPMMOCTW ra3oB, XUAKOCTEN N TBEP/bIX BELLECTB OT pa3MUHbIX ()aKTOPOB.
MaccoBasa 0N pacTBOPEHHOr0 BellecTBa.

DNeKTpoONUTUYECKana auccoumanmnsa. INeKTPONUTblI U HESNTEKTPOUTLI. I/eK-
TpONUTUYECKas anccoumaums. MexaHusMbl 3NEKTPONUTUYECKON AMccoumaumnm ans
BELLECTB C Pa3/IMYHbIMU TUMaMMU XMMUYECKOWN CBA3W. MapaTUpOBaHHbIE N Herngpa-
TUPOBaHHbIE MOHbI. CTeNeHb 3MEKTPONUTUYECKON anccoumnaumm. CunbHble U cnabble
3NeKTPONNTbI. OCHOBHbIE MOJIOXEHUA TEOPUMN INEKTPOIUTUYECKOW AMCCoLnaLmu.
Kncnotbl, OCHOBaHMA U CONU KaK 3NEKTPOSINTHI.

JemoHcTpaunm

PacTBOpMMOCTb BeLLECTB B BOAE.

CobupaHmne rasoB MeETOA0M BbITECHEHUS BOAPbI.

PacTBOpeHVe B BOAe CEPHOIN KUCMOTbI U COME aMMOHMUS.

O6pasybl KpucTannorngpartos.

M3rotoBsfieHMe rMrncoBoil NOBA3KN.

VicnbiTaHMe pacTBOPOB 3N1EKTPONIUTOB U HEINIEKTPO/IUTOB Ha NpeaMeT AUccoLn-
aunm.
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3aBMCUMOCTb CTENEHU 3/IEKTPONUTUYECKON Auccoumanm YKCYCHOM KNCNOTbI
oT pasbaBneHuns pacTBopa.

[BVXeHNe OKpaLlleHHbIX NOHOB B 3/1EKTPUYECKOM MoOJe.

MpUroToBNEHNE XKECTKON BOAbl U YCTPAHEHMNE €€ XXECTKOCTH.

NOHWUTBI.

O6pasLbl MUHEPa/IbHbIX BOJ Pa3IMYHOr0 Ha3HauYeHus.

lNMpakTnyeckoe 3aHATNE

MpuroToBneHne pacTeopa 3aflaHHOW KOHUEHTpaunu.

MponnbHblie U NpoeccnoHaibHO3HaUYMMble 3/IEMEH T bl COAEP>KaHUS.

PacTBopeHMe KaK QU3NKO-XMMUYECKMA npouecc. Tennosble ahdeKTbl Npu pac-
TBOpeHUN. Kpuctannorngpatbl. PelleHne 3a4ay Ha MacCoOBYH [0/1K0 paCTBOPEHHOr 0o
BewecTBa. NpuMMeHeHNe BOAbl B TEXHUYECKUX LeNaX. XXeCTKOCTb BOAbl 1 CNOCOOLI ee
yCcTpaHeHna. MuHepanbHble BOAbI.

1.5. Knaccutukauma HeopraHNYeCKUX CoeaMHEHNIA N NX CBOMCTBa

KuncnoTbl 1 ux cBoincTBa. KMCNOTbI KaK 3M1EKTPONUTLI, UX Knaccugukaums no
pasINYHbLIM MpU3HaKam. XMMnYeckne CBOMCTBA KUC/OT B CBETE TEOPUU 3NEKTPONNTA-
yeckoi gmccoymaunn. Oco6eHHOCTN B3aUMOLENCTBUA KOHLEHTPUPOBAHHOW CEPHO U
a30THOW KMCNOT ¢ MeTaniamn. OCHOBHbIE CMOCO6bI NOMYYEHUSA KUCNOTHI.

OcHoBaHuMA 1 ux cBoicTBa. OCHOBAHMA KakK 3NeKTPOIUTbI, UX Knaccugukaums
Nno pas3/InyHbIM Mpu3HaKam. XMMU4eckne cBOMCTBA OCHOBaHWN B CBeTe TEOPUN 3/eK-
TPONIUTUYECKOW auccoumaunn. PasnoXKeHne HepacTBOPUMbIX B BOAe OCHOBaHUiA. Oc-
HOBHbIe CNOCO6bI NOMyYEHUA OCHOBaHWIN.

Conu n nx ceorictea. Conn Kak anekTponutol. Conn cpefHue, KMCble 1 oc-
HOBHble. XMMWNYeCKMe CBOMCTBA COJEN B CBETE TEOPUMN 3NIEKTPONIMTUYECKON AMUCCOLN-
aummn. Cnocobbl NOMYYEHUS CONEN.

Fmaponn3 cone.

Okcnabl 1 nx ceoiictBa. Coneobpasytoume 1 Heconeobpasytoline oKCUbl.
OCHOBHbIe, aM()OTEPHbIE U KUCNOTHbIE OKCUAbI. 3aBUCUMOCTb XapaKTepa okKcuia oT
CTeNneHn OKMCNEHNA 06pasytoLLLero ero metania.

XnMunyeckme cBoicTBa OKCMA0B. MonyvyeHne OKCUOB.

JeMoHCcT paumnm

B3anmogeincteme a3oTHOM M KOHLUEHTPUPOBAHHOW CEPHOM KUCNOT C MeTannamMu.

[CopeHne docdopa 1 pacTBopeHNe NPOAYKTa rOpeHns B BOJE.

MonyyeHne 1 cBOMCTBA amM(hOTEPHOro rmapokcuaa.

Heobpatumblii rmaponmns Kapouga Kanbums.

O6paTuMmblil TMAPONN3 COMER Pa3NMUHOro Tumna.

JlabopaTOpHbIe ONbITHI

cnbiTaHMe pacTBOPOB KMUCNOT MHAMKATOpaMu.

B3anmopencteme MeTanioB ¢ KUCNOTaMMU.

B3anmogeincTeme KMCNOT C OKCUAAMN MeTas/OoB.

B3aumopeincTeme KUCNoT ¢ OCHOBaHUAMM.

B3anmopeinctemne KUCIoT ¢ CONAMMN.

McnbiTaHne pacTBOPOB LEN0Yein nHAMKaTopaMu.,
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B3anmopeincTeme Wenoyen ¢ Consgmu.

Pa3no)xeHne HepaCTBOPUMbIX OCHOBaHMUIA.

B3avmopelicTBue coneii ¢ MeTannamu.

B3avmopelicTBue conein apyr ¢ Apyrom.

CMaponun3 conei pasnnmyHoro Tmna.

MpodunnbHbIE U NPOdhecCUOoHaNbHO3HAUYNMbIE 3/IEMEHT bl codep>kaHus. [Mpa-
BMNa pa3baBneHns CepHOI KUCNOTbl. Micnonb3oBaHmMe CepHOI KUCAOTbI B MPOMbILL-
NeHHOCTW. EfKue wenoumn, nx ncnonb3oBaHne B MPOMbILWLNEHHOCTN. [alleHas n Hera-
LLUeHass U3BECTb, X NPUMEHEHME B CTPOUTENLCTBE. MNC 1 anebacTp, rmMncoBaHue.

MoHATKe o pH pacTBopa. KucnotHas, wenoyHas, HeliTpanbHas cpefa pacTBo-
POB.

1.6. XuMnyeckue peakumnm

Knaccnumnkayns XMuMnYecKnx peakunii. Peakuun coegnHeHuns, paso-
XeHuna, 3amelleHns, obMmeHa. Katanutnyeckne peakunmn. Obpatmmble n HeobpaTtumble
peakumn. FOMOreHHble 1 reTeporeHHble peakumm. K30TeEPMUYECKME U IHA0TEPMUMYe-
CKue peakumn. TennoBon aPeKT XMMUYECKUX peakunii. TepMOXUMUYecKne ypaBHe-
HKA.

OKNCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakunn. CteneHb okucneHnsa. OKuc-
NNTeNb U BOCCTaHOB/eHWe. BoccTaHOBMTENb U OKUCNeHWe. MeTof 3NeKTPOHHOro ba-
naHca Ans cocTtaBNeHUs YpaBHEHUIN OKUC/TUTENIbHO-BOCCTAHOBUTE/bHbIX PeakLuii.

CKOpPOCTb XMMNYECKUX peaKunii. NoHATUE O CKOPOCTU XMMUYECKUX PeakLnia.
3aBMCUMOCTb CKOPOCTM XUMUYECKUX peakuuii OT pasfinyHbiX (PaKTOpoB: MPUPOAbI
pearnpyrowmnx BewecTB, UX KOHLEeHTpauuu, Temneparypbl, MOBEPXHOCTU COMPUKOC-
HOBEHWSA M MCMONb30BaHMA KaTann3aTopos.

Ob6paTnMOoCTb XMUYECKUX peakumin. Obpatmble 1 HeobpaTMble peakunn.
XMMMUYecKoe paBHOBeCKE M CMOCOOLI €ro CMeLLeHUs.

JemoHcTpaunmn

MpymMepbl HeobpaTMMbIX peakuuid, Naywmx ¢ ob6pasoBaHMeM ocafka, rasa uam
BO/bI.

3aBMUCMMOCTb CKOPOCTW peakLunmn oT NPUpPOAbl pearnpyroLLnx BeLecTs.

B3avmopelricTBue pacTBOPOB CEPHOI KUC/OTLI C pacTBOpPaMu TUOCY/b(aTta
HaTpWA PasIMYHON KOHLEHTpaLUM 1 TeMnepaTypsl.

Mogenb KUMALLEro cnos.

3aBMCUMOCTb CKOPOCTU XMMWYECKOW peakumu OT NPUCYTCTBUA KaTanmsaTopa Ha
NpUMepe pasnoXeHusa nepokcnaa Bogopoaa C NOMOLbLIO ANOKCKMAa MapraHLua 1 Karta-
nasbl.

Mogenb anekTponunsepa.

Mogenb 3NeKTPOIN3HON BaHHbI 4151 MONYYEHUS alOMUHUS.

Mogenb KOMIOHHbI CUHTe3a aMMunaKa.

NabopaTopHble ONbIThl

Peakuusa 3ameLleHNa Mefu XenesoM B pacTBOpe MeLHOro Kyrnopoca.

Peakuuu, ngyuime ¢ obpas3oBaHMemM 0cajka, rasa uan Bofbl.
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3aBMCMMOCTb CKOPOCTU B3aMMOLENCTBMA CONSAHON KUCNOTbI C MeTaniamun oT Ux
npupoabl.

3aBMCUMOCTb CKOPOCTY B3aMMOENCTBUA LMHKA C CONSAHON KMUC/IOTOWN OT €€ KOH-
LleHTpayumu.

3aBMCMMOCTb CKOPOCTY B3aumogencTema okcuga meau (I1) ¢ cepHOM KUCnoTom
0T TemnepaTypbl.

MpounbHbIe N NPOgecCUOHaIbHO3HAUYMMbIE 3/IEMeH T bl COAep>KaHus.
MoHATKe 06 3nekTponm3e. DNEKTPOAN3 pacnnaBoB. J/IEKTPOIN3 PaCTBOPOB. INeKTPo-
NNTUYECKOE NOJTyYeHne atoMUHUA. TTpaKkTUYeckKoe NpuMeHeHne anekTponmsa. anb-
BaHoMNMacTuka. ManbBaHocTernsa. PadhmHmMpoBaHue LBETHbIX MeTannos. Karanus. INo-
MOTeHHbIE U reTeporeHHble Katanusatopsl. MpomoTopbl. Katanutnyeckune agbl. VH-
rmMémTopsl.

Mpon3BOACTBO aMMMaKa: Cbipbe, annaparypa, Hay4Hble MPUHLUMbI.

1.7 MeTannsl N HeMeTannsl

MeTannbl. Oco6eHHOCTU CTPOEHMS aTOMOB U KPpUCTannoB. dusmnyeckme
CBOMCTBa MeTannoB. Knaccugumkayms MetannioB no pasinyHbiM NpusHakam. Xumude- "J1
CKMe CBOMCTBA METaN/I0B. DNIEKTPOXUMUYECKUIA psij Hanps>keHUA meTannos. MeTan-
noTepmus.

O6uwwume cnocobbl nonyvyeHns meTannos. MoHATHE O MeTannypruun. Nupomertan-
Nyprug, rugpometaniyprua n anektpometannyprus. Cnnasbl YepHble U LBETHbIe.

HemeTtannbl. OCO6EHHOCTM CTPOEHUSA aTOMOB U KpUCTanioB. HemeTtanibl—
NpocTble BellecTBa. 3aBUCUMOCTb CBOWCTB rasioreHoB OT UX NOMOXKEHUS B NepUoOam-
yeckoi cucteme. OKMCNUTENbHbIE U BOCCTAaHOBMTE/IbHbIE CBONCTBA HEMETA/NOB B 3a-
BMCUMOCTU OT UX MOJIOXKEHUSA B PALY 3N1eKTPOOTPMLATENBHOCTH.

JeMoHCT pauun

Konnekuyusa metansios.

B3anmopeiicTBme MeTanoB ¢ HemeTannamy (kenesa, LMHKa U atoMUHKA C ce-
pOi, atOMUHWNA C NOLOM, CYpbMbl C XJIOPOM, TOPEHUE XKefle3a B X/10pe).

COpeHne mMeTassos.

AnOMUHOTEPMUS.

Konnekuns HemeTannos. ["opeHne HemeTan1oB (cepbl, hocopa, yrnsa). Beitec-
HEeHWe MeHee aKTMBHbIX rajioreHoB U3 pacTBOPOB MX COMeil 60nee aKTUBHLIMW ranore-
Hamu.

Mogenb NPOMbILWNEHHOW YCTAHOBKN AN NPOU3BOACTBA CEPHOM KMUCNOTbl. Mo-
[enb neyn Ang o6xura n3BecTHsAka. Konnekyum npogyKuuin CUINKaATHON NPOMBbILL-
neHHocTK (cTekna, apdopa, hasHca, LeMeHTa pasMYHbIX MapokK u ap.).

abopaTopHbIe OMNbITHI

3aKanka n 0TNyCcK CTanun.

O3HaKoM/IeHNe CO CTPYKTypaMu Ceporo 1 6es10ro yyryHa.

PacnosHaBaHue pya Xenesa.

MpakTnyeckune saHATUA

MonyyeHne, cobnpaHne 1 pacno3HaBaHue rasos.

PelleHne aKcnepMmMeHTasibHbIX 3a4au.
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MpodunbHblE U NPOdecCMoHanbHO3HAYMMbIe 31IEMeHT bl coflep>KaHus. Kop-
pO3US METaN/IOB: XMMUYECKas U 3NeKTPOXMMmyeckas. 3aBUCUMOCTb CKOPOCTU KOPPO-
31K OT YCNOBUIA OKPYXKatoLLein cpefibl. Knaccudukaums Kopposuv MeTannos fo pas-
NNYHBIM Npu3HakaM. Cnocobbl 3alinTbl METasNNo0B OT KOPPO3UMK.

Mpoun3BOACTBO YyryHa 1 CTau.

MonyyeHne HEMeTaNN0B PPaKLMOHHON NeperoHKo XUAKOro Bo3ayxa 1 anekK-
TPONU30M PacTBOPOB WM PACnIaBoOB 31EKTPONTOB.

CunnKatHas NpoOMbILLNeHHOCTb. MPOM3BOACTBO CEPHOI KUCMOTHI.

2. OpraHmnyeckasa xmmmns

2.1. OCHOBHbI€e MOHATUA OPraHMYeCcKo XMMUN U TEeopUsi CTPOEHUS
OpraHNYecKnX CoeaNHeHNN

MpeamMeT opraHNYecKom XMmMun. NMpupogHble, NCKYCCTBEHHbIE N CUHTETMYE-
CKue opraHuyeckue seulectsa. CpaBHeEHNE OPraHNYeCKNX BELLECTB C HEOpPraHUYecKu-
MW.

BaneHTHOCTb. XMMUYECKOe CTPOeHMe KaK NopAanoK COeiMHEeHNS aTOMOB B MO-
NeKynbl MO BaJIeHTHOCTM.

Teopus CTPoOeHUsS opraHnyeckunx coeguHeHnii A. M. bytnepoBa. OCHOBHble
NMONOXKEHNSA TEOPUN XMMUYECKOTO CTPOeHUs. 3omepnusa n nsomepbl. XUMUYECKNE
(hopmysibl U MOAENN MOJIEKY/T B OPraHMYeCcKon XuMUN.

Knaccupmnkauma opraHnyeckumx Bewects. Knaccupukaumns Bewects no
CTPOEHUIO YT/IepOAHOr0 CKesieTa U HaNnumi PyHKUNOHaNbHbLIX Tpynn. Fomonorn v
romonorusa. Havyana HomeHknatypbl IUPAC.

Knaccugpunkayma peakuynii B opraHN4eckom xmummn. Peakumm npucoeinHe-
HUA (TMAPUPOBaHUA, TafioreHNPOBaHNSA, TMAPOranoreHupoBaHns, rmgparaunmn). Peak-
Unn oTwensneHnsa (LerngpuposaHuns, AernaporasoreHMpoBaHus, gerngpartauumn). Pe-
akuun 3amelleHunsa. Peakumn nsomMmepusalun.

deMoHCcTpaumnmn

Mogenn mosieKys romosioroB U U30MePOB OPraHUYeCcKUX COeUHEHUNA.

KauecTBeHHOe 06OHapy)XeHue yriepoga, BOLOPOAa U X/opa B MONeKynax opra-
HUYECKNX COeUHEHNA.

NabopaTopHbIiA ONbIT
N3roToBneHve Mogenen MosieKy/n OpraHMyYecKnx BeLLEeCTB.

MpogunbHbIE N NPOgecCUOHaNbHO3HAYNMblEe 31IeMeH T bl cofep>KaHu 4. Mo-
HATUE 0 cy6CcTpaTte u peareHTe. Peakunm OKUCIEHUSA U BOCCTAHOB/IEHNS OpraHnYyecKmnx
BewlecTB. CpaBHEHME Knaccuukauum coegUHEHNn 1N Knaccugpukaumm peakymin B He-
OpraHn4yeckom 1 opraHNYecKon XUMuw.

2.2. YTNneBofopoabl N NX NPUPOLHbIE UICTOYHNKN

ANKaHbl. AfKaHbl: TOMO/IOrMYECKNIA paa, nsomepna n HOMEHK/aTypa aJikaHOB.
XMUMNYecKmne CBOMCTBA a/lkaHOB (MeTaHa, 3TaHa); ropeHune, 3aMeweHne, pas3noxeHne,



aernapvposaHue. NpuMeHeHKe ankaHoB Ha OCHOBE CBOWCTB.

ANKeHbI. 3TWUNEH, ero nony4veHune (gernapupoBaHemM aTaHa, AenonmMepusa-
LMen nonnatuneHa). Fomonornyeckuii pag, N3oMepus, HOMeHKNaTypa ankeHoB. Xu-
MUYeCcKne CBOMCTBA 3TU/IEHA: TOPeHNe, Ka4eCTBEHHbIE peakuun (obecuBevnBaHme
OpOMHOI BOAbI 1 pacTBOpa NepMaHraHata Kanvs), rugparayms, nonmmepusaLms.
MpuMeHeHVe 3TUeHa Ha OCHOBE CBOWCTB.

[vieHbl 1 KayuyKn. MNMoHATME 0 AMeHax KaK yrnesogopogax ¢ ABYMS ABONHbIMM
cBA3siMU. ConpsdxXeHHble AneHbl. XMUYEeCcKne cBOMCTBa byTaaneHa-1,3 1 n3onpeHa:
obecuBeynBaHne 6POMHOI BOAbI U MONMMepU3aLns B Kayuyykn. HatypanbHbI U CUH-
TEeTUYEeCKMe Kaydyykun. PesmHa.

ANKuHbI. AuetuneH. XMMMYecKne CBONCTBA aleTusieHa: ropeHme, obecuseyn-
BaHMe 6POMHOI BOAbI, NPUCOEANHEHUIA XI0POBOAOPOAa U ruapatauns. NpmuMmeHeHne
aueTuieHa Ha OCHOBe ero CBOMCTB. MeXK/iaccoBas U30Mepus C ankagmeHamu.

ApeHbl. beH3o/1. XuMnyeckue cBoicTea 6eH30/a: ropeHne, peakunmn 3amele-
HUA (ranoreHMpoBaHne, HUTpPoBaHUe). NMpuMeHeHne 6eH30/1a Ha OCHOBE CBOWACTB.

MpupogHble NCTOYHUKW YINeBOLOPOA0B. IpUpoaHbIA ra3: coctas, NpUMeHe-
HWe B KayecTBe TOM/NBA.

Hegtb. CocTaB 1 nepepaboTka HedhTW. MeperoHka HedTU. HedhTenpoayKThl.

deMoHCT pauun

[COopeHne MeTaHa, 3TUNEHA, aLeTUNEeHa.

OTHOLLeHNe MeTaHa, 3Tu/eHa, aleTuneHa 1 6eH3ona K pactsopam nepmaHraHara Ka-
nms 1 6pOMHOIA BOje.

MMonyyeHne aTuNeHa peakunen gernaparanmy ataHosna, aueTuieHa —rmaposnu-
30M Kapbupga Kanbums.

Pa3fnoXkeHue Kaydyka npu HarpesaHuun, UcnbiTaHWe MPOAYKTOB PasnoXeHns Ha
HernpeaenbHOCTb.

Konnekuuns obpasyoB HedhTv 1 HepTenpofykToB. Konnekynsa «KameHHbIN
Yyrofib 1 NPoAyKLMUSA KOKCOXMMUYECKOro NMPOU3BOACTBa».

TabopaTopHbIe ONbITbI

O3HakKoM/IeHWe C Ko/eKumen 06pasLoB HeTK M NPOLYKTOB ee nepepaboTku.

O3HaKoMJIeH/e C KO//IeKLMen KayuyykoB 1 obpasuamun U3gennii u3 pesuHel.

MpounbHbIe N NpodeccMoHanbHO3HaYMMbIe 3/IEMEeH T bl COAep>KaHus.
Mpasuno B. B. MapkoBHMKOBa. Knaccugukauma n HasHayeHme Kaydyykos. Knaccugum-
Kauma 1 HasHayeHune pe3nH. BynkaHu3auma Kayudyka.

MMonyyeHune aueTuneHa NMPoOIN3OM MeTaHa U KapbuaHbiM crocobomM. Peakuus
nonvmepusauun suHunxnopuga. NMoAnBUHMAXNOPUA N ero NpuMeHeHue. Tpumepusa-
umMa aueTtusieHa B 6eH30/.

MoHATME 06 3KCcTpakuuu. BoccTaHOBNeHNE HUTPOGeH301a B aHWANH. [Tomorio-
rMYeckuin psg apeHos. Tonyosn. HUTpoBaHWe Tonyona. TpoTu.

OCHOBHble HanpaBneHWs NPOMbILLIEHHOW nepepaboTKM NPUPOAHOrOo rasa.

MonyTHbIA He(TAHOWM ras, ero nepepaboTka.

Mpoueccbl NPOMbILLNEHHOW NepepaboTKM HeTU: KPEKUHT, pudopMmuHr. OKTa-
HOBOE YMCo 6eH3MHOB Y LLeTaHOBOE YMCN0 AN3eNbHOr0 TONIMBA.

Kokcoxnmmnyeckoe npousBOACTBO W ero npoaykKums.
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2.3. Knnopogocoaep>katlme opraH1U4eckme coelMHeHNS

CnupTbl. MonyyeHne aTaHoa GPOXKEHMEM T/IHOKO3bl M rupaTaunein atTuneHa.
MMApOKCKIbHAA rpynna Kak gyHKUnoHanbHasa. MoHATNe 0 npefenbHbIX 04HOATOMHbIX
cnmpTax. XMMMU4YecKne CBOMCTBA 3TaHO/a: B3aMMOAENCTBME C HaTpueM, 06pa3oBaHmne
MPOCTbIX U CNOXHbIX 3()MPOB, OKUC/IEHNE B anbaerng. NprmeHeHne ataHona Ha OCHO-
Be CBOMCTB. A/IKOr0/In3M, ero nocnefAcTsusa 4ns opraHnsma yYenoBeka v npegynpe-
XAeHwne.

NnuepunH Kak npeactaBuTe/lb MHOTOATOMHbIX CNMPTOB. KayecTBeHHas peak-
LUMA Ha MHOTOaToOMHbIe CNUPThl. [TpUMeHeHne ravuepuHa.

deHoN. Pusnyeckne U XMMMYecKne CBOMCTBa PeHona. BaanmHoe BAusiHue
aTOMOB B MOJIEKY/ie (peHO/a: B3aMMOLeNCTBMNE C TMAPOKCUAOM HATPUSA N a30THOW KWUC-
notou. NMpumeHeHne PeHoNa Ha OCHOBE CBOWCTB.

Anbpge rugbl. MNMoHaTHe 06 anbderngax. AnbfervHas rpynna Kak QyHKUmo-
HasnbHasd. Popmanbaerng 1 ero CBOMCTBa: OKUCNEHWE B COOTBETCTBYIOLLYK KUCNOTY,
BOCCTaHOB/IEHNE B COOTBETCTBYHOLWMNIA cnupT. MonyyeHne anbaermaoB OKUCIEHNEM
COOTBETCTBYHOLWMX CNUPTOB. MNMprMeHeHe popmanbiermia Ha OCHOBE ero CBOMCTB.

KapboHoBble KMUCNOTbI. [oHATUE 0 KapOOHOBbLIX KuncnoTax. KapbokcunbHas
rpynna Kak oyHKuMoHanbHas. FoMonornyeckunin pag npegenbHbiX 04HOOCHOBHbIX
KapboHOBbIX KNCNOT. MonyyeHne KapbOHOBLIX KUC/IOT OKUC/IEHNEM anbAerngos. Xu-
MMWYECKNEe CBONCTBA YKCYCHOWN KMCNOTbI: 06LMe CBONCTBA C MUHEPANbHLIMW KNUCIOTa-
MU 1 peakuns atepugmkaymn. NMpumMeHeHne YKCYCHOM KUCIOTbl Ha OCHOBE CBOMCTB.
BbiCLWne XMpPHbIE KAC/IOTbI Ha NpUMepe NaibMUTUHOBOW U CTeapUHOBOWA.

CnoXKHble 3Mpbl N XXUPbI. MofyyeHne CNoXHbIX 3hMPOB peakunen atepugm-
Kaumu. CnoxkHble aupbl B Npupoae, ux 3HavyeHue. NMpuMeHeHNe CNOXHbIX 3hMPOB Ha
OCHOBE CBOWCTB.

XKupbl Kak CnoxxHble aupbl. Knaccugpukayma xXmpos. XMMnMyeckme cBOMNCTBa
XXVPOB: TUAPOAN3 U TULPUPOBAHUE XUAKUX XKUPOB. NMpUMeHEHNE XXNPOB Ha OCHOBE
CBOMNCTB. Mblina.

YrneBsogbl. Yrneesofbl, UX Knaccugukaumna: MoHocaxapuabl (riokosa, ppyKTo-
3a), Aucaxapmabl (caxaposa) 1 noamcaxapuabl (Kpaxman v Lenntiosa).

["NI0KO03a - BELLECTBO C ABOMCTBEHHOW (PYHKUMERN - anbferngocnmpt. Xnumumye-
CKMe CBOWMCTBA I/II0KO3bl: OKUCNEHWE B FNTIOKOHOBYO KMUC/IOTY, BOCCTAHOB/IEHNE B
copbuT, cnuptoBoe 6poxkeHue. MNMpUMeHeHWe T0KO3bl HA OCHOBE CBOMCTB.

3HauyeHune yrnesoAoB B XXMBOW MPUPOAE M XKU3HU YenioBeKa. NoHATUE O peakuu-
AX MONMKOHAEHCALMN N TMAPOM3a Ha NpUMepe B3aMMOMpeBpaLLeHNin: rnoKo3a
«- P> romcaxapug.

JeMoHcTpayun

OKucneHwe cnupTa B anbaerng,.

KayecTBeHHble peakumMy Ha MHOroaTOMHbIe CIUPTHI.

PacTBOpMMOCTb (heHOsa B BOAE NPW 0ObIYHON TEMMNEPAType U HarpeBaHuUW.

KayecTBeHHbIe peakumnm Ha eHon.

Peakumsa cepebpsHOro 3epkana anbernioB 1 raKosbl.

OKucneHne anbAerngoB 1 rnoKo3bl B KACAOTY C MOMOLLbIO TUAPOKCUAA Mean
(I1). KauecTBeHHan peakuuns Ha Kpaxmasn. Konnekuymsa ampHbIX Macern.
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JlabopaToOpHbIe OMNbIThI

PacTBOpeHWe rNnuepuHa B Bofe 1 B3anmoaencTeme ¢ rugpokcugom meam (I1).

CBOWCTBA YKCYCHOW KMCNOTbI, 06LLME CO CBOMCTBAMM MUHePanbHbIX KACMOT.

[loKa3aTenbCTBO Henpene/lbHOro xapakrepa XXMAKoro Xwmpa.

B3anmogencteme rnoKo3sbl U caxaposbl ¢ rugpokcuaom meam (I1).

KauyecTBeHHas peakumsa Ha Kpaxmar.

MpodunbHble U NpogecCoHanbHO3HaAYNMBble 316 MEHT bl COAeP>KaHUS.

MeTWNoBbIA CANPT U €ro UCMO/b30BaHME B KAYECTBE XUMUYECKOTO Cbipbsi. TOK-
CUYHOCTb MeTaHOMa ¥ nNpaBnna TEXHUKN 6e30NacHOCTK Npu paboTe ¢ HUM. ITn-
NEHITNKO/b W ero NpUMeHeHne. TOKCUYHOCTb 3TUMEHTNIUKONSA W NpaBuia TEXHUKK
6e30nacHOCTM Npu paboTe C HUM.

MonyyeHune eHoNa U3 NPOAYKTOB KOKCOXUMWYECKOTO NPOM3BOACTBa U U3 OeH-
30na.

MonukoHaeHcauma opmanbaermnaa ¢ peHonom B heHonohopmManbaernaHyto
cmony. AueTanbgerni. NMoHATUE 0 KETOHAaX Ha npuMepe aueToHa. MNpumeHeHne aue-
TOHa B TEXHUKE W NPOMbILLIEHHOCTHN.

MHoroobpa3sne Kap60oHOBbIX KUCNOT (LLaBeNieBOM KUCNOTbl Kak ABYXOCHOBHOM,
aKpWMNIOBOW KUCNOTbI KaK HenpeaenbHOM, 6EH30MHOM KUCNOTbl KaK apoMaTUYeCcKOin).

MneHKoob6pasytoLne Macna. 3aMeHa XXMPOB B TEXHWUKE HEMULLEBLIM CbiPbEM.
CUHTeTUYECKMe MotoLLmMe cpeacTsa.

MONOYHOKMCI0E BPOXKEeHME FNKO3bl. KNCNOMOMoYHble NpoayKTel. Cunocosa-
HMe KOpMOB. HUTpoBaHMe Lenntono3bl. NMUpoKcunmH

2.4. A30TCcofep>Kallme opraHM4YecKmne coeguHeHnsa. Ionvmepsi.

AMUHBI. oHATUE 06 aMMHaX. AnngaTuyecKne aMyHbl, UX Knaccupukauma u
HOMeHKnaTypa. AHUINH Kak opraHn4yeckoe oCHoBaHue. IonyyvyeHne aHUINHA U3 HUT-
pob6eH3ona. NpumMeHeHne aHUIMHA HA OCHOBE CBOWCTB.

AMUHOKNCNOTbl. AMUHOKUCNOTHI KaK aM(oTepHble ANKYHKLMOHabHbIE opra-
HU4YecKne coefMHeHUs. XMMMUYECKMEe CBONCTBA aMUHOKMNCNOT: B3aMMOeNCTBIUE C L e-
noyamu, KAcnoTamu u gpyr ¢ Apyrom (peakums nonvkoHgeHcaumn). MentugHas cBssb
M nonunentugbl. NMpuMeHeHe aMUHOKKC/IOT HAa OCHOBE CBOWCTB CBOWMCTB.

Benku. MepBruyHas, BTOpUYHas, TPeTUUYHAA CTPYKTYpbl 6eN1KOB. XMMUYecKkume
cBOMCTBa OENKOB: ropeHune, geHatypayus, rugponns, UBeTHbIE peakuuu.
Buonornyeckme pyHKUNN GeNKOB.

Monnmepsbl. benkn n nonncaxapuibl Kak 6Mononnmepsi.

MnacTmaccobl. MonyyeHne NoAMMepPOB peakunein nonmmepusanm U NOANKOH-
AeHcauumn. TepMonnacTUUHbIe U TepMOpeaKTUBHbIE NiacTMacchl. MpegctaBuTenm
nnacTmacc.

BonokHa, ux knaccupukayms. ronyyvyeHne BosiokoH. OTaeNbHblE NpeacTaBu-
TeNN XMMUYECKNX BONOKOH.

JemMoHCcTpauun

B3anmogeinctene ammmaka m aHuIMHa C CONAHON KUCMOTON.

Peakuns aHWIMHA ¢ GPOMHOI BOAONA.
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[loKa3aTeNbCTBO HAaNMUNSA PYHKLUMOHANbHbLIX FPYNn B pacTBOpax aMUHOKMUCOT.

PacTBOpeHMe 1 ocaxaeHme 6enKoB.

LiBeTHbIe peakLumn 6enKoB.

COpeHMe NTUYbEro nepa v WEePCTAHON HUTW.

JlabopaTOpHbIE ONbITb

PacTBOpeHne 6enKoB B BOJE.

O6Hapy>XeHune 6eNIKOB B MOJIOKE U MACHOM OY/NbOHeE.

[eHaTypauua pacTsopa 6enka KypuHOro siiita CnMpToMm, pacTBopamMu conei Ta-
XKeNblX MeTan0B 1 NPy HarpeBaHUM.

MpaKTunyeckme 3aHATUS

PelleHre aKCnepuMMeHTaNbHbIX 3a4a4 Ha MAEHTU(MKaALMI0O OpraHU4ecknx co-
eAUHEHNIA.

Pacno3HaBaHWe naacTMacc v BO/IOKOH.

MpocunbHbIE N NPOdECCUOHANbHO3HAYNMbIE 3/IEMEH T bl COAEP>KaHUS.
AMWHOKanpoHoBas Kucnota. KanpoH Kak npeactaBuTenb nonnamMuaHbiX BOMOKOH.
cnonb3oBaHue ruaponnsa 6en1KoB B MPOMbILLIIEHHOCTU. TTOAMBUHUAXNOPUA, NONN-
TeTpadTopaTuneH (TetnioH). deHonodopmanbaeruaHble naactMmaccol. Llennynoung.
MpOoMbILLEHHOE MPOM3BOACTBO XUMUYECKMX BOMOKOH.

MpumepHble TeMbl pedepaToB (40KIa[o0B),
NHANBUAYa/IbHbIX MPOEKTOB

*b1OTEXHONOIMA N TEHHAA UHXXeHepusa - TexHonornm XXI Beka.

*HaHOTeXHON0rMA KakK NpUMopuUTeTHOE Hanpas/ieHe pa3BUTUA HaAYKU U NPON3BOACTBA
B Poccuiickon degepauum.

*CoBpeMeHHble MeTOAbl 06e33apaXKBaHNA BOAbI.

*ANnnoTponua mMeTansos.

*>Ku3Hb n gearensHoctb A.1.MeHaeneesa.

*«[Nepnogmyeckomy 3aKoHy Oyfayliiee He rpo3nT paspyLleHUeM...»

*CuHTe3 114-ro anemeHTa -TPUyMd POCCUNCKMX PU3NKOB-AEPLLNKOB.

*/130TONbLI BOAOPOAA.

*/Icnonb3oBaHMe pafgnoakKTUBHbLIX U30TOMOB B TEXHUYECKUX LieNax.
*PEeHTreHOBCKOE U3/TyYeHNe 1 ero UCnosb3oBaHne B TEXHUKE U MeuLnHe.
*[1na3ma - YeTBEPTOe COCTOAHME BELLECTBA.

*AMOpP(HbIE BelLecTsa B NPUPOAE, TEXHUKE, ObITY.

*OXxpaHa oKpy»atoLlen cpedbl 0T XMMUYECKOr0 3arpA3HeHns. KonmyecTBeHHble Xa-
PaKTEPUCTUKMN 3arpsA3HEHNS OKPY>XXaroLen cpespl.

*[1puMeHeHne TBEPAOro 1 razoobpasHoro okcuga yrnepoga (1V).

*3alMTa 030HOBOr0 3KpaHa OT XMMWNYECKOr0 3arpA3HeHus

*['py6oamncrepcHble CUCTEMbI, UX KnacCcuMukauma 1 ncnonb3oBaHue B npogeccuno-
Ha/lbHON AeATeNbHOCTH.

*KocMeTnyeckume renmw.

*[1puMeHeHne CYyCneH3nin n aMynbCUii B CTPOUTENLCTBE.

*MwuHepanbl 1 ropHble NOPOAblI KaK OCHOBA INTOCHEPDI.
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*PacTBOpblI BOKPYT Hac. Tunbl pacTBOPOB.

*Boja Kak peareHT v cpefia 4ns XMMUYECKOro npoLecca.

*>Kun3Hb 1 geatensHocTb C.AppeHnyca.

*BKnaf, 0TeYECTBEHHbIX YYEHbIX B pa3BUTME TEOPUW 3NEKTPONUTUYECKON Anccolma-
unn.

*YCTpaHeHue XXeCcTKOCTN BOAbl Ha NMPOMbILUINEHHbIX NPeanpUATUAX.

*CepHas KucnoTa - «x/ieb XMM14eCKoin NPOMbILLEHHOCTU».

*/Icnofib30BaHNe MUHepanbHbIX KUCAOT Ha NPeAnpuUATUAX Pa3IMYHOro npoguns.
*OKCUabI N CONN KaK CTPOUTE/NbHbIE MaTepuabl.

*/AcTopusa runca.

*[loBapeHHaa co/b Kak XMMNYECKOE Cblpbe.

*MHOronmMkKunin kKapboHat Kanbuus: B NpUpoae, B NMPOMbILINIEHHOCTU, B ObITY.
*Peakunn ropeHns Ha Npou3BOACTBE U B ObITY.

*BupTyanbHoe MoAeNMpoBaHne XMMUYECKUX MpoLLeccos.

*D/1eKTPON3 PACTBOPOB 3N1EKTPO/IUTOB.

*D/1eKTPONN3 pacniaBoB 3/1EKTPOINTOB.

*[1pakTMyecKoe NpMMeHeHNe 31eKTponmn3a: papuHnpoBaHne, raibBaHONNacTNKa,
rasibBaHOCTErus.

e/IcTOpNA NonyyeHUsa N NPpou3BOACTBa a/TIOMUHUA.

*DNIeKTPOIUTUYECKOE MOSTyYEHNE N padHMPOBaHKE Meaw.

*)Ku3Hb 1 geatensHocTb [.[3BN.

*P0o/Ib MeTasiNoB B UCTOPUMN YEOBEYECKON LMBUIM3aLMK. ICTopra 0Te4eCTBEHHONA-
yepHoi meTannyprun. CoBpemMeHHOe MeTasiypruyeckoe npon3BoACTBO.

*/IcTOpMA OTEYECTBEHHOM LBETHOW MeTannyprun. Ponb MeTanoB 1 CMiaBoB B Hayu
HO-TEXHWYECKOM Mnporpecce.

*Koppo3unsa MeTanioB 1 CNocobbl 3aLnTbl OT KOPPO3UW.

*/IHepTHbIE UM 61aropofHble rasbi.

*PoXkaarLLime conn - rasioreHsi.

s/icTopus LWBELCKOW CMNYKN.

*/IcTOpYA BO3HUKHOBEHUS W Pa3BUTUS OPraHUYecKoin XUMnw.

*>Kun3Hb n geatensHocts A.M.byTneposa.

*BuTtannsm un ero Kpax.

*P0/1b 0OTEYeCTBEHHbIX YUYEHbIX B CTAHOB/IEHUN W Pa3BUTUN MUPOBO OpraHn4eckKom
XUMUWN.

*CoBpeMeHHbIe NMpeACcTaB/IeHNA O TEOPUN XMMUYECKOTO CTPOeHMS.
*DKO/IOTMYeckKme acnekTbl UCMO/b30BaHNA YTrNeBOA0POAHOIO ChIPbS.
*OKOHOMWYECKNE aCMeKTbl MEXAYHapOAHOro COTPYAHUYECTBA MO UCMNO/1b30BaHUIO
YyrnesoLopoAHOI0 CbipbA.

*/IcTOPYA OTKPBLITUA 1 pa3paboTKM razoBbiX U HEPTAHBIX MECTOPOXAEHUI B Poccuii
cKkor degepaunn.

*XVMWNS YrNeBOAOPOAHOIO CbipbA U MOA Byayulas npodeccus.

*YTNeBof0poHOe TONINBO, ero BUAbl N Ha3Ha4YeHue.

*CUHTETUYECKNE KayUyKWU: UCTOPUA, MHOToo6pasne 1 nepcreKkTuBbI.
*Pe3nHOTeXHNYEeCKoe NPOM3BOACTBO M €ro posib B HAYyYHO-TEXHUYECKOM Mporpecce.
*CBapo4HOe Npou3BOACTBO N POSib XUMUW YTN1EBOLOPOLOB B HEM.



1.1.

1.2.

1.3.

1.4.

15.

1.6.

1.7.

2.1.

2.2.

eHe(hTb 1 ee TPaHCNOPTUPOBKA Kak OCHOBA B3aUMOBbLITOAHOI0 MeX/AyHapoAHOro Co-
TPYHWYeCTBa.

6.TemaTnyeckoe NaaHMpPoBaHME yHeO6HON ANCLMNNNHBI
oy [6.06 Xnmus

Mpu peannsaunmn cogepxaHuns ob6uleobpaszoBaTe/lbHON YYeOHON ANCUUNANHBI «XW-
Mus» B npegenax ocsoeHms OMOIM CIMO Ha 6a3e 0CHOBHOro o6uwero o6pasoBaHus ¢
nofyvyeHmem cpefnHero ob6uiero oo6pasosaHus (MMKPC) makcumanbHasa yyebHas
Harpyska o0yu4arLinXcs coCcTaBseT:

* 1o npogeccuam CIO TexHNUYecKoro npoduna npogeccmoHanbHOro obpasoBaHums -
180 yacoB, 13 HUX ayauTopHas (06s3aTenibHasA) Harpyska o6yuvarowmxcs, BKAYaa na-
6opaTopHble OMbITbl 1 NPaKTUYecKne 3aHATUS, -120 YacoB; BHeayAUTOpHas CaMoCToS-

KonnyectBo yacos ayau- CamocTos-
TOPHOW Harpysku Te/ibHas
HanmeHoBaHWe pa3fenoB U TeM Bcero MpaKTMuecKme u pa6oTa
nabopartopHble
paboThl
BBegeHue 2 1
Obwas n HeopraHn4yeckas XMmus 70
OCHOBHbIE MOHATUA U 3aKOHbI 7 3
Mepunognyecknii 3akoH n Mepuogn- 9 6
yeckas cMCTeMa XUMNYECKKX ane-
meHTOB [./.MeHaeneesa n cTpoe-
HWe atoma
CTpoeHue BellecTBa 10 5
Boga. PacTBopbl. SNeKTponmuTnye- 8 1 3
Ckas guccoumayma
Knaccngpmnkauma HeopraHMu4eckunx 12 8
COeiIMHEHNIA N UX CBOINCTBA
Xnmunyeckme peakumm 15 7
MeTannbl U HeEMeTan bl 9 2 8
OpraHnyeckasa xmmums 48
OCHOBHble MOHATUSA OpraHUYecKom 8 3

XUMUWN U TEOpUs CTPOEHNA OpraHun-

YeCKMX COefJMHEeHN

YrnesogopoAbl N UX NPUPOAHbIE 17 7
NCTOYHUKN
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1.1.

1.2.

1.3.

1.4.

X.5.

1.6.

1.7.

2.1

2.2.

eHethTb 1 ee TPAaHCNOPTUPOBKA KaK OCHOBA B3aMMOBbLITOAHOT0 MeXAyHapOoAHOro Co-
TPYAHWYeCTBa.

6.TemaTnyeckoe naaHMpoBaHMe y4eObHOW AUCLUMNIVHBI
oy [6.06 Xnmus

Mpwn peanusaunm cogepxxaHnsa ob6uLeobpasoBaTe/IbHON YYeOHON ANCUUNNINHBI «X K-
Mua» B npegenax ocsoeHns OMOT CMO Ha 6a3e 0OCHOBHOro 06Lero o6pasoBaHus c
nonyyeHmem cpefgHero obuiero o6pasoBaHua (MMKPC) makcumanbHas yyebHas
Harpyska o6yyaroLIMxca COCTaBNAET:

* 1o npoeccuam CIO TexXHUYEeCcKoro npodunsa npodeccnoHanbHOro o6pasoBaHma -
180 yacoB, 13 HUX ayguTOpHas (06s3aTeNlbHasA) Harpyska obyuvarowmxcs, BKAoYaa na-
6opaTopHble ONbITbl U NpaKTUYecKne 3aHATUS, -120 YacoB; BHeayANTOpPHas caMoCTos-
TenbHasa paboTa CTyAeHTOB - 60 4acoB;

KonnyectBo yacoB ayau- CamocTosn-
TOPHOI Harpysku TenbHas
nabopaTtopHble
paboTbl
BBefeHue 2 1
O6was n HeopraHn4yeckast XuMus 70
OCHOBHbIE MOHATUA U 3aKOHbI 7 3
Mepuogunyecknii 3aKoH v Mepuogm- 9 6
yeckasd CMCTeMa XMMUYECKUX ane-
MeHTOB [..MeHaeneeBa n cTpoe-
Hne aToMa
CTpoeHue BelLecTBa 10 5
Boga. PacTBopbl. 91eKTponnTumye- 8 1 3
cKad guccounauns
Knaccugumkayms HeopraHnyYeckmnx 12 8
COEQIMHEHNI N NX CBONCTBA
XnMunyeckume peakuunm 15 7
MeTannbl N HemeTan bl 9 2 8
OpraHunyeckasa xmmums 48
OCHOBHbI€ MOHATUS OpraHMYecKomn 8 3
XUMWUKN N TEOPUSA CTPOEHUS OpraHu-
YeCKMX COefJMHEeHWN
Yrnesogopoabl N UX NpUpoaHbIe 17 7

NCTOYHUKN
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rpamMmmy cpefHero obuiero o6pasoBaHus B npegenax ocsoeHns OMOIM CMO Ha 6ase
OCHOBHOr0 06LLero obpasoBaHus.

BnbnnoTeYHbIn POHA MOXKET ObITb 4ONOMHEH XMMUYECKON IHUMKNONEANEN,
CNpaBOYHUKAMU, KHUFAMU AN1F YTEHUS MO0 XUMUMN.

B npouecce ocBOEHMA NporpaMmbl y4e6HON AUCUUNANHBI CTYAEHTbI JO/DKHbI
MMeTb BO3MOXXHOCTb A0CTYNa K 31eKTPOHHbIM Y4YeOHbIM MaTepuanam no Xumuu,
MMerLwmnmca B CBO604AHOM gocTyne B ceT VIHTepHeT (3/IEKTPOHHbLIM KHUram, npak-
TUKyMam, TecTaMm, matepunanam EF3 n gp.).

PEKOMEHAYEMAA NTNTEPATYPA
Ana cTypeHToB

OcCHOBHas:

abpuensH O. C., OctpoymoB . I'. Xumusa: yyebHUK ANna CTyeHTOB npogec-
CUMOHaNbHbIX 06pa3oBaTe/lbHbIX OpraHu3aLnii, oceamBaroLWwmMx NPoPeccun n cneanbH-
ctn CIO TexHuyeckoro npogunsa -- M., 2017.

JononHuTenbHasn:

Oposnos A.A., Apo3goBa M.B. Xumus.Yue6Hoe nocobue ans Cro - M, 2019.

FabpuensH O. C., OcTtpoymoB V. I'. Xumusa gns npoeccunin n cneumnanbHoOCTen
eCTeCTBEHHO-Hay4YHOro nNpoguns: y4ebHUK ANA CTYAEeHTOB NpodeccuoHanbHbIX 06pa-
30BaTe/lbHbIX OpraHn3aumii, ocBamsatoLLMx npodeccun u cneunansHoct Cro. - M.,
2017

FabpuensH O. C. U ap. Xumus. MpakTukym: yyebHoe nocobue gns CTyLeHTOB
npoeccroHanbHbIX 06pa3oBaTe/lbHbIX OpraHu3aumnii, ocBanBalLWLmnX npodeccum un
cneynansHoctn CIr10O. - M., 2017

Fa6bpuensH O. C. 1 ap. Xummusa: nocobue ansa noarotoBkn K EF3: yuebHoe no-
cobue ana CTyAeHTOB NMpogeccMoHanbHbIX 06pasoBaTe/ibHbIX OpraHunsaunii, ocsau-
BatoLWMxX npodgeccun n cneunansHoctn Cro. - M., 2017

Fa6bpuensH O. C., SlbicoBa I'. I'. Xumusa. TecTsbl, 3ajavyn 1 yrnpaxxHeHus: y4eo.
nocobue Ans CTyfeHTOB NpodeccnoHanbHbiX 06pa3oBaTebHbIX OpraHu3alnin, ocsau-
BaloLMx npodeccum n cneymanbHoctn Cro. - M., 2017

EpoxvH HO. M., KoBanesa V. b. Xumus ana npogeccnin n cneymanbHOCTen
TEXHUYECKOI0 M eCTECTBEHHO - HAyYHOro Npogunei: yuyebHMK ans CTyLeHTOB Mpo-
(becc MOHanbHbIX 06pa3oBaTeNbHbIX OpraHM3aLluii, ocBanBarLWwmx npopeccum n cne-
umansHoctn Cro. - M., 2017

abpuensH O. C., OctpoymoB W. I'., Cnagkos C. A. Xumusa: nocobue ans nog-
rotToBku K El3: yyeb. nocobue gns cTyn. yupexgeHuin cpeg. npog. obpasoBaHus. —
M., 2014.

abpuensH O. C., Nlbicosa I'. I'. Xumus. TecTobl, 3afa4n U yNpaxxHeHUN: y4yeo.
nocobue gns cTyq. yupexaeHuii cped. npod. O6paszosaHus. — M., 2014.

EpoxvH KO. M., KoBanesa . b. Xumus ans npodgeccunin n cneymanbHoOCTen

TEXHUYECKOI0 M eCTECTBEHHO - Hay4YHOro NpoQuiein: yuebHUK ana CTya. YUYperxaeHni
cped. npod. obpasoBaHus. — M., 2014,
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rpamMmmy cpefiHero o6Llero o6pasoBaHusa B npeaenax ocsoeHns OMOTM CMO Ha 6a3e
OCHOBHOrO0 06LLero obpasoBaHus.

BubnnoTeuHblii hoHA MOXET ObiThb AONONHEH XUMUYECKOI 3HUMKNOMNeANeN,
CNPaBOYHUKAMU, KHUTAMU NS UYTEHUS MO XUMUN.

B npouecce ocBOEHMS NPOrpamMmmbl YY4eOHO ANCUUNANHBI CTYAEHTbI A40MKHbI
MMeTb BO3MOXXHOCTb A0CTYNa K 3N1eKTPOHHbIM Y4YeOHbIM MaTepuanam no Xumuu,
NMELLIMMCS B CBOGOAHOM A0CTYyne B CeT VIHTepHeT (3N1eKTPOHHbIM KHUTaM, npak-
TMKyMmaM, TecTam, MaTepuanam EFd n ap.).

PEKOMEHAYEMAA NNTEPATYPA
Ona ctypeHTOB

OcHoBHasA:

FabpuensH O. C., OctpoymoB W. I'. Xumusi: y4ebHUK ans CTyaeHTOB npodgec-
CMOHaNbHbIX 06pa3oBaTe/ibHbIX OpraHu3aLnin, oceamBaroLWmMx NPoPeccnmn n cneanbH-
ctn CIO TexHuyeckoro npogpuna —M., 2017.

JononHuTenbHasa:

Oposnos A.A., Apo3goBa M.B. Xumus.Yue6Hoe nocobue ana Cro - M, 2019.

FabpuensH O. C., OcTtpoymoB V. I'. Xumusa gns npodeccunin n cneumnanbHOCTEN
eCTeCTBEHHO-Hay4YHOro nNpoguns: y4ebHUK And CTYAeHTOB NpodeccuoHanbHbiX 06pa-
30BaTe/lbHbIX OpraHM3auuii, ocBansaroLLMx npogeccun u cneynansHoctn Cro. - M.,
2017

FabpuensH O. C. U ap. Xumus. MpakTnukym: yyebHoe nocobme ans CTyLeHTOB
npoeccroHanbHbIX 06pa3oBaTe/ibHbIX OpraHM3aumii, ocBanBatLWLmnX npodeccum un
cneynansHoctn CrioO. - M., 2017

abpuensH O. C. U gp. Xumusa: nocobue ana nogrotoeku K EMF3d: yyebHoe no-
cobue gns CTyLeHTOB NpogecCcMoHanbHbIX 06pasoBaTe/ibHbIX OpraHunsauunii, ocsau-
BaroLWMX npogeccnm u cneunansHoctm Cro. - M., 2017

FabpuensH O. C., Jlbicoa I'. I'. Xumusa. TecTbl, 3a4avm U yNpaxKHeHUs: y4yeo.
nocobue Ansd CTyeHTOB NpodeccroHanbHbiX 06pa3oBaTe/ibHbIX OpraHu3aLluii, ocBam-
BaroLWMx npodgeccun n cneunansHoctn Cro. - M., 2017

EpoxvH KO. M., KoBanesa W. b. Xumusa ansa npodgeccunin n cneymanbHoOCTen
TEXHUYECKOr0 U eCTECTBEHHO - HAYYHOro Npogunein: y4ebHMK ans CTyLeHTOB Npo-
(becc MoHanbHbIX 06pa3oBaTebHbIX OpraHM3aLluii, ocBanBarLWwmx npogeccumn u cne-
umanbHoctn CIO. - M., 2017

abpuensan O. C., OctpoymoB W. I'., Cnagkos C. A. Xumusi: nocobue ansa nop-
rotToBku K EI3: yyeb. nocobue ans cTyf. yupexxaeHuia cpeg. npodg). obpasoBaHus. —
M., 2014.

abpuensH O. C., /lbicoBa . I'. Xumus. TecTbl, 3afayun 1N ynpaxHeHuUs: yyeob.
nocobue ans cTyf. yupexaeHuii cped. npod. O6paszosaHus. — M., 2014.

EpoxvH KO. M., Kosanesa . b. Xumus ang npodgeccuin n cneymanbHoOCTen
TEXHUYECKOTO M eCTECTBEHHO - HAYYHOr0 NpoQuein: y4ebHUK N8 CTYA. YUPeXLeHUI
cped. npod. obpasoBaHus. — M., 2014,
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FabpuensH O. C. n gp. Xvmus ans npogeccuii n crneumnanbHOCTen TEXHUYECKO-
ro NpounnA(3NeKTPOHHOE NPUIOXKEHMeE).

CnagkoB u gp. Xvmus gnst npogeccuii n crneunanbHOCTen TEXHUYECKOTo Npo-
(una (3NeKTpoHHOE NpunoxXeHue). - M.,2017.

AOpo3noBA.A., Apo3goBa M.B. Xumus. Yue6Hoe nocobue ana Cro - M, 2019 .

NHTepHeT-pecypchl

www. pvg. mk. ru (onmmnuaga «Nokopn BopobbeBbl ropbl»),

www. hemi. wallst. ru (O6pa3soBaTte/ibHblil CalT A/1A LWKOJIbHUKOB «XUMUA»),
www. alhimikov. net (O6pa3oBaTe/fibHbliA CalT AN WKONbHUKOB).

www. chem. msu. su (9neKTpoHHas 6ubnmMoTeKa No XMMmK).

www. enauki. ru (MHTepHeT-u3gaHve ana yuntenein «ECTeCTBEHHbIe HAYyKU»).
www. 1September, ru (MeToguyeckas raseta «llepBoe CEHTAOPA»).

www. hvsh. ru (OkypHan «XumMusa B LUKOME»).

www. hij. ru OKypHan «XuMus v XnU3Hb»),

www. chemistry-chemists. com (371€KTPOHHbIN XXYpHan « XUMUKN U XUMUA»).

,D,OK\/MeHT noanucaH SJ'IEKTPOHHOVI noaonnucbro

Bnapeneu: Wynsra Bnagumup AHatonbesuy

DomkHOCTb: AMpekTop

Opranusauus: FOCYJAPCTBEHHOE BIO[PKETHOE MPO®ECCUOHAINIBHOE
OBPA3OBATE/ILHOE YYPEXAEHWE KPACHOLOAPCKOIO KPAS "AMLLEPOHCKNA
TEXHWKYM ABTOMOBWIIbHOIO TPAHCIOPTA U CEPBUCA"

WHH: 232500656409

CepuiiHbiii Homep: 009C6E84FA49651A1EBD2BE30D125170D4

24



	e3438c99a9bc30811d802ee2c4a148ec7255ad353dcabf8020b6966021e47006.pdf
	e3438c99a9bc30811d802ee2c4a148ec7255ad353dcabf8020b6966021e47006.pdf
	e3438c99a9bc30811d802ee2c4a148ec7255ad353dcabf8020b6966021e47006.pdf

		atatc@mail.ru
	2023-09-21T12:09:18+0500




