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HOHCHHTEJIBHASI 3AIINCKA

[Tporpamma 06m606paSOBaTeanoﬁ yueOHOH JUCLIATUIAHEI «XUMUAD?
npejiHa3Ha4YeHa JUIsL M3yUeHUs XAMUH B npodeccroHATBHBIX 06pa3oBaTeIbHbIX
opranu3aisix CIIO, peanu3yrolux o6pazoBaTeNbHyIo nporpammy CpelHero
obmero oOpazoBaHusd B mpezeiax OCBOCHHA OCHOBHOM npoqaeccuorianbﬂoﬁ
o6pazoBaTesbHON POrpaMMBbI CTIO (OTIOIL CIIO) Ha Gase OCHOBHOrO OOIIETrO
o6pasoBaHus Py [10JIrOTOBKE CIIeLHAIUCTOB CpezHero 3BeHa.

[Tporpamma paspaboTaHa Ha OCHOBE TpeGoBaHMi ®I'OC cpensero oomero
o6pa3oBaHus IO crieLHaIbHOCTH 79.02.04 «KoHCTpyHpOBaHHUE, MOJIeJIMpOBaHKE 1
TexXHOJIOrHsl IBEHHBIX W3aeuiy, mpebaBIseMbIX K CTPYKTYPE, cojiep)KaHuio 1
pe3yJbTaTaM OCBOCHMA y4eGHOM JMCIMIIIHHEL «XuMus», B COOTBETCTBHH C
PeKxoMEHIALIAME 110 OpraHu3ati OJTy4eHHsl CPEHEero o6uiero oopa3oBaHusi B
npejienTax OCBOCHMUA 06pazoBaTebHbIX MPOrpamMm CpeIHero npodeccroHaIbHOro
oOpazoBaHus Ha Gaze OCHOBHOrO OOLIETO o6pazoBaHus C y4eTOM TpeGoBaHUH
denepanbHbIX rocyAapCTBeHHBIX o6pa3oBaTeIbHBIX CTAHZAPTOB U CEUanbHOCTH
CpefiHero npoGeccHoHaNIbHOTr0 o6pa30BaHUA (mucpMO JlerapTamMeHTa
rocynapCTBeHHoﬁ [HOMUTAKA B cdepe MOArOTOBKH pabounx KajapoB H JT1O
Muno6pnaykun Poccun 0T 17.03.2015 Ne 06-259), ¢ yHeTOM [IpuMepHOi
OCHOBHOM 06pa3oBaTeIbHOH IpOrpaMMbl  CpeIHEro obuiero o0OpazoBaHUs,
07100peHHOM pelICHUEM denepaibHOTO yueGHO-METOAUYECKOTO 0OpeIMHEHHs 110
o0O1eMy 00pa30BaHUIO (mpoToKoI OT 28 MIOHA 2016 r. Ne 2/16-3)

ConepxaHue TMpOrpaMMbl «XuMus» ~ HampaplIeHo  Ha NOCTHKEHNE
clleAyIoIHnX Lenen:
dopmupoBanue y 06yJarOLIMXCS yMEHHU olleHUBaTh 3HAYUMOCTD XUMHYECKOT0
JHAHUS LIS KQXKI0r0 YeJIOBEKa,

(opMuUpOBaHUE Y 0GyJatoIuxcsl IeNOCTHOTO npejcTaBeHns 0 MHUpe H ponu
XAMHUH B CO3[aHUHU COBpEMEHHOH ecTECTBEHHO-HAyYHOH KapTHHBI MUpd; yMeHHs
06BICHAT 00BEKTHI U MPOLECChl OKpYIKaIoIeH JeCTBUTEIBHOCTH: TIPUpPOHOH,
COLIMAJILHOM, KyJIbTYPHOH, TeXHUUECKON Cpeflbl, — HCIONb3YA Ui 9TOTO

XUMHUYECKHE 3H aHWs,



PasBUTHE y oOy4aiomuxcst ymenuii Pasnyath (akTel U oueHKwy, CpaBHHUBATH
OLICHOYHBIE BBIBOMIBI, BUETH UX CBA3L C KPHTEPUSIMH OLIEHOK M CBS3E KPHTEpHEB C
OTIpENeIeHHOH  cucTeMoii H€HHOCTEeH,  (opmyauposars u 000CHOBBIBATE

COOCTBeHHYO MO3HUIHIO;

PCIICHHH, mNOHUCKa, aHanuza u 06paboTku HH(OpManuy, KOMMYHHUKaTHBHBIX
HaBBIKOB, HaBBLIKOB U3MEpEeHHH, COTpynHH4ecTBa, Ge3omacHoro oOpaienus c
BCLIECTBAMHU B ITOBCEIHEBHOMH KHU3HH).

B nmporpammy sxmoueno COAep)KaHue, HanpaBiIeHHOe Ha bopmupoanue y
CTYACHTOB KOMIETEHIHH, HeoGXOMUMEIX AT Ka4eCTBEHHOro ocBoenus OITOI]
CIIO Ha 6a3e ocHoBHOTO obwero o6pazoBanus ¢ HOJIy4eHHEeM cpenHero o6miero
o0pazoBanus; [IPOTPaMMBbI ITOATOTOBKH CMIELHAIUCTOB CpPeHEero 3BeHa (III1CC3)
[0 cnenuansHoCTH 29.02.04 «KOHCprHpOBaHHe, MOJCIUPOBaHHE M TEeXHOIOIHs
IIBEHHBIX U3MIEI Uiy

OK 1. IMorumars CYIIHOCTL M COUMANBHYIO 3HAYUMOCTE CBOeH Oynyieit
npodeccuu, npospsTe k HeH yCTONYUBEIf HHTEpec.

OK 2. Oprauuzosbisary cobcTBeHHYIO ACATEIIHOCTD, BBIGHPATh THIIOBBIE
METOABI M CrOCOGHI BBHIMONHEHHs npopeccrHonanbHbIX 3a/1a4, OLEHHBATH MX
d¢dexTuBHOCTS KavecTso.

OK 3. Pemars npobyieMsl, oreHuBaTy PHUCKH W NpUHUMaTH peureHus g

HECTaHAPTHBIX CUTYaMsIX

pasBuTHS.
OK 5. Ucnonszosars HHq)opMauHOHHO—KOMMyHHKauHOHHLIe TE€XHOJIOTHH B
npodeccHoHaNbHOM AESATEIIbHOCTH.
OK 6. PaGorarte B KOJUICKTHBEe 1 Komamge, 2¢dexTHBHO 06mAaTbCs
KoJlieramu,  pykosomcrsowM, noTpeburensamy, TIPUMCHATL  cTaHapThI

aHTHKOPPYNIHOHHOIO IIOBeNeHuUS.



OK 7. CraButs €I, MOTHUBHUPOBATH JESTEIbHOCTE NMOAYMHEHHBIX,
OPraHM30BBIBATE W  KOHTPOJHPOBATH WX paboTy ¢ mnpuHATHEM Ha cebs
OTBETCTBEHHOCTH 32 Pe3yJIbTaT BBIIOJTHEHHBIX 3a1aHHU,

OK 8. Camocrosrensho ONpPENeNATh 3a1a4¥ Npo(ecCHOHANBHOIO M
JIMYHOCTHOT'O Pa3BUTHSI, 3aHUMAThCS CaMo00pa3oBaHKeM, 0CO3HAHHO IIJIaHUPOBATh
MOBBIIICHUE KBATH(DUKALHH,

OK 9. BbiTb TroToBBIM Kk Cmene TeXHOJIOTHH B TpodeccHOHANTbHOM
JAESATEILHOCTH.

Ilporpamma  yueGHoit AUCUUIUIAHEL  «XHUMUSA» SBISETCS OCHOBOM JUIS
paszpaboTku paboumx TIPOTPaMM, B KOTOPBIX NMpodecCHoHaTbHOE obpasoBarensHoe
OPraHM3alus, peausyroas oOpasoBarenbHyio porpamMmy cpensero o6iiero
o0pa3oBanus B lipeneynax ocsoenus OITOIT CITO ua 0asze ocHOBHOIO ob1ero
00pa3oBaHus, yTOUHSIOT COAepkaHne yyebHOro Marepuana, I10CJIE/I0BATELHOCTD
Cro M3y4eHus, pacnpeneneHue yqeGHbIX 4acoB, BHABI CaMOCTOSATEIBHEIX paGor,
TEMaTHKy pecdepaToB (moxnamnos), MHIMBULYalbHEIX IPOEKTOB, YYHTHIBas
CIIELU(HUKY TIPOrpamMM MOArOTOBKH CIEUATUCTOB CPENHEro 3BEHA, OCBAHBAEMO
CHELUATBHOCTH.,

Ilporpamma  moxer HCII0NBb30BATECA  IPYrUMHM PO eCCHOHATBHBIMH
o0pasoBarenbHBIMU OPraHM3alLUAMH,  pealM3yIOLHMH obpasonarenbHyro
HPOrpaMMy cpezHero o6iero 06pazopanus s npezenax ocsoenust OITOIT CITO Ha
6ase 0CHOBHOTrO 0611Er0 oOpa3oBaHus (ITTICC3).

IIporpamma HIpefinonaraer ody4yeHne WHBAIHIOB W mn ¢ OB3: s nurg ¢
HapylWICHUAMH  3pEHMS; ISl Jun HApYIICHUAMH  OIOPHO-ABUIATENbHOLO
dllliapara; Ui JIML ¢ HEepBHO-NICHXHYECKUMM HapymeHussMH. B Tematuueckom
TlIaHEe TeMa a30TCOoAEepIKALLUE OPraHHIYECKHe coenunenus. Ilonumeps! cokpamena

Ha 11Ba qaca Ha 1udepeHurpoBaHHEIH 3ayer.



OBII A XAPAKTEPUCTHUKA YYEBHOH AUCHOUTIIIIMHBI «XUMMW STy

XuMus — sto HayKa O BELIeCTBaX, UX COCTaBe W CTPOCHHH, CBOKMCTBAX U
TIPCBPALICHHUSAX, 3HAYCHUH XHMUYECKUX BELIECTB, MaTepualoB M IIPOLECCOB B
HPaKTH4ECKOU NEATENbHOCTH YejI0BeKa.

Conepkanue 001eobpa3oBare bHOIN Y4eOHOH auCUMIIHHBl  «XuMUsIy
HallpaB/ICHO Ha yCBOEHHeE 00yYaromuMucs OCHOBHBIX ITOHSATHI, 3aKOHOB U TEOPH i
XUMHUH;  OBNaJieHHEe YMEHHSIMU HabIionaTh XAMHYCCKUE SBIICHHS, NPOBOIUTE
XHMHYECKHH 9KCIIEpUMEHT, [IPOM3BOMMTE pacyeThl Ha OCHOBE XHMHUYECKHUX
bopmyn BemecTs u YPaBHEHHHU XUMHUYECKUX peakuuii.

B mponecce U3ydeHHA  XuMuM y  o6yyarommuxcs Pa3BUBAIOTCS
[T03HABATEJIbHBIE MHTEPECH U HHTEJIIEKTyaJlbHbIE CIIOCOGHOCTH, OTpeOHOCTH B
CaMOCTOSITE/IbHOM — NIPHOGPETEeHHs 3HAHuI] [0 XHMHM B COOTBETCTBHHU ¢
BOSHUKAIOINUMU  )KHU3HEHHBIMHU NpodieMaMu,  BOCHMTHIBaeTCs OepexxHoe
OTHOLICHHUS K TPHUpOJIE, MOHUMAaHHE 3/10POBOTO 00pasa H3HU, HEOGXOXHMOCTH
MIpEAYTIPEXKACHUS ABIICHHUM, HaHOCAMHMX Bpel 30pOBBIO U OKpy>Karolwei cpene.
Onu ocsausaror [IPHEMBI rpaMOTHOTO, 6e30macHoro HCIIOIb30BaHUsl XUMUYECKIX
BCIIECTB ¥ MaTepHAJOB, NMpPUMEHSEMbIX B ObITy, cebckOM Xo3siicTBe K Ha
IIPOHM3BO/ICTBE.

lpu  crpykrypuposanun CoZlepxanus o61meobpa3oBarenbHoif y4eOHOM
AUCHMIUTMHBL 1S IpOecCHOHAIBHEIX o6pazoBaTenbHbIX OpraHu3aIui,
peallusyromux obpasoBarenbHyro [IpOrpaMMy cpenHero o6Giiero o6pazoBanus B
liperenax ocoenuss OITOIT CIIO Ha 0a3e OCHOBHOro obmiero o0pa3oBanus,
YHIHUTBIBAIack  OOBEKTHBHAY PCATBHOCTE  —  HeGONBIIOH  0GBeM 4acoB,
OTIYIICHHBIX HA M3YYEHHE XMMHU U CTPEMIICHHE MAaKCHUMAIIbHO COOTBETCTBOBATE
WACAM  pasBHBAIOIIEr0  0o6y4eHmus. [Tostomy TEOPETHYECKHE  BOIMPOCHI
MaKCHUMaJgbHO CMEIIEeHBl Kk Hadally HW3y4eHHs NUCLUMIITHHEI, TEM, YTOOEI
Mocnenyomui haktuyeckuii MaTepHall pacCMaTPUBAJICS HAa OCHOBE U3YYEHHBIX
TEOPHIA.

Peanusauns nenyxrusnoro [IOIX0a K M3YYEHHI0 XUMHH criocobcTByer

Pa3BUTHIO TakKux JIOTHYECKHX onepauum MBILIJICHUS, Kak aHaIu3 H CHHTE3,
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00obmenne u KOHKPETH3allUs, CpaBHEHHe U AaHaJIOrHs, CHUCTEMaTU3alHs U
KIacCupuKaums u p.

Wsydyenne xumuu B Kpacnonapckom monurexunyeckonm TEXHUKYME,
pealusyromero obpasoBaTenbHyI0 NporpaMMy cpenHero o6uiero o6pa3zoBaHus B
fipenenax ocsoenust OITOIT CITO Ha Gase ocHOBHOrO obmiero oGpa3soBanus, uMmeer
CBOH  OCOOCHHOCTM B  3aBHCHMOCTH OT npopuis  npodeccHoHaNBHOro
obpasoBanus. DTo BhIpaxkaeTcs B CONCPKAHMHM OOY4YEHHMS, KOJMYECTBE 4Yacos,
BBIZICJSIEMBIX HAa HM3Y4YEHHE OTHEIBHBIX TeM [IpOTpaMMBbl, IiiyOMHE MX OCBOEHHS
obyyaromumucs, obveme u XapaKTepe MNpaKTHYECKMX 3aHATHH, BHIax
BHCAYTUTOPHOM  CcaMOCTOSTE IbHOM paboTel  cTynmeHTOB. Ilpu  ocBoenun
crennaneHocreit CITIO texHuueckoro NpoQuIs poeccHoHaTbHOro o6pa3oBaHus
XAMHUA u3ydaercs Gonee yriyGineHHO Kak NpoduIbHAs y4eGHAS AUCIHIIIHHA,
Creuudrka usyuenus xumuu TIPH OBJIIAZICHUH CHELHAIBHOCTBIO TEXHHYECKOIo
NpoQuIs OTpaxeHa B KaXnoii TemMe pasgnena «Conepxanue  yueGHOI
AMCLHMIUIUHBED) B  pyOpHKe «ITpodunpusie wu NPOpECCHOHANBHO 3HAYMMBIE
JJICMCHTBI CONEPXKAHUS». DTOT KOMIOHEHT PCAIU3YETCS NP MHAWBUIYAIbHOMN
CaMOCTOsITENLHON paboTe o6yuarommxcs (Hanucanus pedepatos, moxrotoske
COOOIeHUH, 3amuTe POEKTOB), B Mpouecce Y4eOHOU JHesTénbHOCTH mox
PYKOBOJCTBOM mperniosaBaress (BBINOIHEHUH XHMHYECKOI0 3KCIEpUMEHTa —
1a00paTOPHBIX  OMBITOB © MPaKTU4eCKUX paboT, pemeHun NPaKTUKO —
OPHCHTHPOBOYHBIX PACYETHBIX 3a/1a4 U TS )

B npouecce wusydenus xumum TCOPETUYECKHE CBENEHHUS IOMOIHSIIOTCS
ACMOHCTPaUMAMY, 1a6OPATOPHBIMU ONBITAMH K [IPaKTUYECKUMU 3aHATUSIMH.
3HauuTeNBLHOE MecTo OTBOAHUTCS XUMHYECKOMY SKcIiepuMeHTy. OH OTKpbIBaeT
BO3MOXHOCTb (pOPMHPOBATH y 06yUaromuxcs ClICLHaIbHBIe TIPEIMETHBIE YMEHHUS:
paborats ¢ BemecrBamu, BBRINIOTTHATE MPOCTBIE XUMHYECKHe OTIBITEL, YYHUTh
OesonacHoMy u  skonornyecku I'PaMOTHOMY oOpalneHuro ¢ BEIIECTBAMH,
MAaTEpHaaMK U IpoLeccaMu B GbITY U Ha IIPOM3BOJICTBE.

Hns opranuzamun BHCAYTUTOPHOH CaMOCTOSATENbHOM paGoThl CTYJ€HTOB,

OBJIAICBAOIINX  CHELUATBHOCTBIO CIIO  29.02.04 «KOHCprHpOBaHHe,



MOJICIIHPOBAaHHE WM TEXHOJIOrHs WIBEHHBIX H31ENHity, IIPEJICTaBIICH IIPUMEpHBIi

NepeyeHs pedeparon (noxnaznos), HHIMBUIYaJIbHBIX IPOEKTOB.

KOMIICTEHTHOCTE O0yyYaromuxcs. ITosromy npwu OPraHM3alMH CaMOCTOSATENbHOM
paboTel  Heo6xomMMO AKLIEHTUPOBAaTh BHUMAHHUE oOyyarommxcs Ha mowucke
HHpOpManuu B CpeACTBax MaccMmenua, Hurepuere, yue6uoii u CleUHaIbHOU
JIUTEpaType ¢ COOTBETCTBYIOLIUM O(OPMIICHHEM U NIpesCcTaB e HIeM pe3ybTaToB.

Hsyuenne obmeobpaszoBarenbHO y4eOHOH  mucuMmIUHLL «XuUMUsD»
3aBEpLIACTCS MOABEJEHHEM HTOTOB B thopme AH(depeHInpoBaHHOrO 3avera B
PaMKaX TpOMexXyTOYHOM aTTectaruu CTYACHTOB B Ipouecce ocoenuss OITOI]

CIIO ¢ nonyuennem Cpeanero obuero o6pazoBanus (ITT1CC3.).

MECTO YYEBHOI AUCHUIIINHBI B YYEBHOM ILJIAHE

YuebHas aucuunmuna «XUMHUD» ABISETCS Y4eOHBIM npeaMeTom o BBIGOpPY
U3 00sI3aTeNIbHOMN NpeMeTHOl obnact «EcTecTBenHbIE Hayku» OI'OC cpennero
oburero o6pazoBanus. ‘

B npodeccnonanpupix o0pasoBarenbubIx OPraHU3alMsX, pealnu3yIomux
o0pasoBarensHyio [IpOrpamMMmy cpenHero o6mero oOpaszoBaHus B npenenax
ocBoenuss OIIOIT CITO na 6aze OCHOBHOrO obwero o6pasoBauus, y4eOHas
AUCHUIIIMHA «XHMHS» U3ydaeTcs B obmeo6pasoBarenbHoM 1uKIe y4ebHoro
OIIOIT CITO Ha 6aze OCHOBHOTO 00uiero o6pazoBanus ¢ [I0JTy4eHHeM cpemHero
o0uero o6pazosanms (IIIICC3).

B y4e6HbIX mnanax IITICC3 wmecto Y4e€OHOH MUCIUITIHHE] «XuMusy - B
CocTaBe 00Ie06pazoBaTeNbHEIX YYEOHBIX TUCHHIUINH 110 BBIOOpY, (opMupyembIx
U3 00s3aTeNbHbIX [IPEIMETHBIX obnacreit ®IOC CpeaHero oduero oﬁpa301§aHHﬂ,
AL cnenuansHoctn  CITO  29.02.04 «KoHctpynpopanue, MOJICJIMPOBAHHE U
TEXHOJIOTHS IUBEHHBIX W3/IeUily TEXHHYECKOro mpoduist npodeccrHonanbLHoro

o0pa3oBaHus.



PE3YJIbTATBI OCBOEHMUSI YYEBHOU TUCLMUILINHBI

OcBoenne conepxanus Y4eOHOH AMCHUMIHHBI «Xumusy, obecreunpaer
AOCTHXXCHUE CTYACHTAMHU CIIEIYIOIHX pPe3yJIbTaToB:
JIHYHOCTHBIX:
— JYBCTBO TOPAOCTH U yBa)K€HHS K HCTOPHH M NOCTHXKEHHUSM OTeYeCTBEHHO
XUMHYECKON HAyKH; XUMHYECKH TPAMOTHOE TOBEAEHHE B MNPO(ecCHOHATBHON
ACATENLHOCTH M B OBITY Npu obpameHnn c XHUMHYECKHMH  BEIECTBaMH,
MaTepuallaMH U NPOLECCaMu;
~ I'OTOBHOCTE K NPOAOJIKEHUIO 06pa3oBaHust 1 TIOBBIICHUST KBaTU(DHUKALIUY B U3-
OpanHoi mpodeccronanbHON ACATCIIBHOCTH U OOBEKTHBHOE OCO3HAHME posu
XUMHYECKHX KOMITETEHIH B 3TOM;
~ YMCHHE HCIIOJIb30BaTh JOCTHIKEHHS COBPEMEHHOH XHMHYECKOW Hayku w
XUMHYICCKUX TEXHOJIOTMH IS IOBBIMIEHUS COBCTBEHHOTO HHTEJUIEKTYaJIbHOTIO
PasBUTHA B BEIOpaHHOMN NpodecCHoHaTbHO] ACATENbHOCTH;
MeTanpeaMeTHbIX:
— MCINOJIb30BAaHHE Pa3IMYHBIX BHAOB [O3HABATENBHOI ACATEIBHOCTH U OCHOBHBIX
MHTEJIICKTyalbHBIX ONepanuii (OCTaHOBKY 3anayu, (GpopMyIHpoBaHuUs TUIIOTE3,
aHajiMsa ¥ CHHTE3a, CpaBHEHus, 00001menus, CHCTEMAaTHU3alluM, BBISBIICHUS
IPUYMHHO-CIIEACTBEHHBIX CBS3€i, MOHCKa aHaJIOroB, (hOPMyIMpOBaHHs BBIBOJIOB)
AT PeIICHHUs IIOCTABJICHHOM 3anaym, TIPUMEHEHHUE OCHOBHBIX METOOB MO3HAHMS
(Habmonenus, Hayumoro OKCIICpUMEHTA) I M3y4yeHHs Pa3IMYHBIX CTOPOH
XHMHECKHX OOBEKTOB M IpOLEccoB, ¢ KOTOPbIMH BO3HHMKaeT HeoOGXOIUMOCTE
CTaJIKHUBAThCSI B NPO(eCCUOHATBHO] chepe;
~ HCIOIb30BaHME pa3NUYHBIX HCTOYHHMKOR AL TIONIyYeHUs. XMMHYeCKOif
MH(OPMAIMK, yMEHHEe OLEHHTs ee AOCTOBEPHOCTh JUIS [OCTHIKEHUS XOpOLIAX
PE3YyJILTaTOB B NpodeccHOHATLHOI] coepe;
NpeIAMeTHBIX:
— COPMHUPOBAHHOCTD [IPE/ICTaBIIEHUH O MeCTe XUMUH B COBPEMEHHON Hay4yHOI
KapTHHE MHpa; NOHMMAaHHE pPONM XUMHUHM B (hopMupoBanmu Kpyrosopa wu

d)YHKHHOHﬁJ'[bHOf:I I'DAMOTHOCTH YeJloBeKa AJIA pelIeHus NpaKTUYEeCKUX 3axaaq;

10



~  BIaleHHe  ocHOBomOMaraomuMy XHUMHYECKUMY  TIOHATHSIMH, TEOPUSIMH,
3aKOHAMH y 3aKOHOMEPHOCTAMY;  yBepeHHOe [I0JIb30BaHHE  XHMUYECKOI]
TePMHHOJIOTUEH U CHMBOJIMKOI;

~ BJIAJICHHC OCHOBHBIMH MeTomamu Hay4HOro nosnanms, HCIIOMB3yeMBIMU B
XUMHH:  HaOmogeHuem, OIIMCAHHEM, u3MepeHHeM, 9KCIIEPUMEHTOM; yMeHMe
00pabaTbiBaTh, 00BSACHATE PE3YIIbTaThl IPOBeeHHEIX OMBITOR K JenaTh BBIBOJBI,
FOTOBHOCTE M Ccnoco6GHOCTE [IPUMEHATh METOLBI IMO3HAHMS TIPU  pelIeHuu
NPaKTHYECKHX 3aay;

— chopmupoBaHHOCTE YMCHHS NaBaTh KOJIMYECTBEHHbIe OLICHKH W NPOU3BOIUTH

PacyeTsl o XxumMuyeckum bopmynam u YPaBHEHUsM;

BEIIECTB;
chopMHpOBaHHOCTE COOCTBEHHOIH TIOSHLIMK 10 OTHOMIEHHIO K XUMHUYECKOH

HHpOpMarmy, M0y aeMO¥i U3 Pa3HBIX HCTOUHUKOR.

COIEP)XKAHME YYEEHOI] AU CUHUTLINHBI

BBenenne
IKCIICPHMEHTa M TE€OPHH B Xumup. Monenuposanue XHUMHYECKHX MIPOIecCoB,
3Ha4YeHHe Xumuy TIPH OCBOCHHHM ClIELHABHOCTH CIIO Texuuueckoro npogus
npodeccuoHansHoro o6paszoBanusy,
1. O6mas u HeOpraHnyeckasi xumusg

(¥

KOJIMYECTBEHHBIH  COCcTaB  Bemects. XuMuueckue smaku g bopmy bl

OTHOCHTCJILHI:IC ATOMHas U MO.HeKy.TIHpHaH MacCcCEI. KOJII/IIICCTBO BeLlecTRa.
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OcHoBHbIe 3aK0HL Xumun. Crexuomerpus, 3aKoH coxpanenmus MacChbl
BEINeCTB. 3aKOH MocTosHeTRa CoCTaBa BelecTs MOJICKYIAPHOM CTPYKTYpEI. 3akoy

ABorazpo u CIICACTBUS U3 Hero.

GuoTexHoMOrHY 1 HaHOTeXHOIoruy,
L.2. Ilepuoanyeckuii 3aKon u lepuoanueckas CHCTeMa XHMHYecKkux
daemenTos /1. U. Menpeneesa u CTpoenue aroma
Ilepuoanyeckuii 3akon JI. WH. Menpeneena. OtkpbiTHe . N
Menneneesniv [leproanueckoro 3aKoHa. Ilepuoguueckuis 3aKOH B (bopmynupomce
. 1. Menneneena. [eprogmyeckas Tabsmna XHUMHAYECKUX 3]IEMEHTOR —_

(v}

rpapuveckoe 0ToOpakeHue [I€pHOMYECKOro 3aK0Hg. Crpyxkrypa Nepuoguveckoi



HAemoncrpanun

HU. Menneneepa. JrHamuyeckye TaOIHMLBI 15 MOJZieIupoBanus [Tepuonnyeckoii
CHCTEMBL. DJIeKTpu3anus Tey H UX B3auMoJelicTBye,

JIaGoparopuas pabora Nel «Monenuposanye IIOCTPOEHUsI

1.3. Crpoenne BelllecTBa
Honnasn XHMHYecKasi cBu3p, KaTnonsr, ux oOpa3oBanue us3 aTOMOB B
Pe€3ynbTare mpornecca OKHCIICHHS. AHHOHEI, px oOpasoBanme i3 aTOMOB B
Pe3ynbrate mponecca BOCCTanoBeHus. Honnag CBSA3b KaK CBs3p MeXIy
KaTHOHAMH W auponawmy 32 cyer JJICKTPOCTaTHYeCKOro TPUTSKEHUS.
Knaccupuxaruy HOHOB: 110 cocrapy, SHaKy 3apsna, Hammyupio THIPaTHOH
060s0ukH. HonHpe KpuCTamyeckue pemreriy. CBolictea Bemects o HOHHBIM

THIIOM KpucTammnyeckoji pelerky.

13



Yucrole Bemecrpa u emecH. IloHsiTue 0 cmecy BelecTs. ["'oMorennpie i
reTeporennsle cmecu. Cocran cMeceii: 06beMHas i Maccopas AOJIH KOMIIOHEHTOR
CMECH, MaccoBas 1oJs IIpUMecert.

Aucnepcusie cucremur, [Tonstne o AHUCTIEPCHOH CHCTeMme, Hucrniepcuas

KOJLIONTHBIX CHCTemax.

AemoncTpanun

Mogens xpucranmmyeckoii PCIICTKH X10pua HaTpus. O6pasiib MUHEPAJIOB
€ HOHHOH  KpHCTamIMYeckoi PCIICTKON:  KambumTa, rajgmra, Mopnenu
KpuCTayinveckux pemrerok «CyXoro nbaa» (mim Hona), anmasa, rpadura (umm
kBapua). IIpu6opsr Ha KHIKUX Kpuctawiax. O6pasisr Pa3IHIHBIX JUCIIEPCHEBIX
CHCTEM: 3Mynbcuii, CYCNIeH3MH, asposoned, rejei U 30med. Koarynsus.
Cunepesuc. Oddexr Tunnans.

JlaGopaTopuas pabora Nu2 «IIpurorosnenue Cycuensun xapGonara
KanbLus B Boze. [Tonyyenye SMYJIECHH MOTOPHOT'O Maciay, -

JlaGopaTopuas pabora Ne3 «OsHakomnenwue co CBOHCTBaMH JHCrIepCHbIX

CHUCTEM).

Honsprocts  cpsay H  NOJISIPHOCTH MoJiekynbl.  Konnencanus, Tekyuecrs.
Bosrouka. Kpucranmsanus. Cybnumanus g aecyOnumanus. AHOManuu
(u3MYecKuX cBoiicTs Bozbl. JKunkue xpucramis., Munepansr u TOPHbIE MOPOBI
KaK NPUPOHbIE CMecH. DMymbcHy 1 cycnensun. 3omu (B Tom qmee a’po30JIH) u
reiu. Koarynsius. Cunepesuc.
1.4. Bopa. PactBopwl. dIeKTpoIHTHYeCKas] AHCCOUHAL NS

Bopa. PacTBopnl. Pactreopenue. Bona kax pacTsopurens. PactBopumocts
BeWeCTs.  HacklmenHsre, HCHACBIIEHHBIE,  Hepechlmennpe PacTBoOpEI.
3aBHUCHMOCTE PaCTBOPUMOCTH  Tra30B, xwumkocrei M TBEpABIX Bemiects or
PA3JHYHBIX (hakTOpoB. Maccopas AOJI paCTBOPEHHOr0 BelecTra.

JJeKTpouTHYecKas AMCCOLHALMS. DieKTponuTs g Heaﬂek’rpomm.

OneKkTponuTHyeckas AUCcoLHanus. Mexannzmer SJIEKTPOJIUTHYECK O

14



r HpaTUpOBaHHEIe HeruapaTupoBanypre HOHEIL. Crernenp SJICKTPONIUTHYECKO I
Auccourauuu. CunpHpre y cl1alple STEKTPOIHTEL. OCHOBHEE [10J10KeHus Teopun
JICKTPOIUTHYeCKOI] AUCCOLHanmy, Kucnorsr, OCHOBAHUS M  comm  gax
SJICKTPOJIUTEL.

,Z[eMOHCTpauHH

Ipakrnyeckas pabora Noi «IIpurorosnenye pacteBopa 3ananpoj;

KOHLeH Tpanumy),

Pacteopenye Kak qu:BHKO-XHMH‘IeCKI/If/i iponecc. Temnnoppre 3 dexTsr pu
pPacTBopeHuy, KpHCTaJIJIOFH,HpaTbI. Pemenpe 3aay  Ha MaccoByro oo
PacTBopeHHOro BemecTys. Ilpumenenne BOZBI B TeXHMyYeckpx nemsx. JXXecrkocts
BOZBI U ciocoGp; ee YCTpaueHns. Munepanpype BOJIBI.

1.8, Knacendpukayus Heéopranuyeckux COCAMHEeHHIi n uxX cBojicTra

Kucnorer u yy CBOMcTBA. Kuciors; kax SJICKTPOJIUTEI, Hx Kiaccupukamus

SNIEKTPOTUTHYeCKO}f AHCCoUMaluy, Ocobennocty B3auMonencTBiig
KOHUEHTpUpoBanHoj; CePHOM U  a30THO KHCIOT ¢ metammamy, OcHoBHrIe
CIIOCOBBI Moy yenys KHCJIOTEI,

OcnoBanns y HX cBojicTBa. OcHoBanus  kax SJICKTPOJIUTEI, pyx

Kaccupukanus o PA3INYHBIM npusHakay,. Xumuyeckye CBOHCTBA OCHOBaHuif B
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Ja6oparopnag pabora Ne

5 «XHMqucme CBONCTBa OCHOBaHHUIY.
Hcnbrranye

PacTBOpoB  mejoyej; HHIMKaTOpamuy, Bsaumoneiictiue

JIaﬁopaTopHaﬂ pPadora Ne7 «° HAPOIH3 conelt Pa3IM4YHOrO THIaY.
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anebacrp, THIICOBaHKe. [Tonsitye o pH pacTBopa. Kucnoryas, ILIeJI0YHas,
HeWTpansHag Cpena pacTBopos.
1.6. Xumuveckue Peakiuu
K.rlaccmbmcauuﬂ XUMHYeCKHX Peakumi.  Peakiuy COCIMHEeHHs,
pasioxenus, 3aMeIleHHs, o6MeHa. Karanurnueckye peakuun. OO6paTtumple g

HeoGpaTuMble PeaKkuud.  Tomorenmsre g ICTeporenHble  peakimy,

peakuuii. TepMOXHMquCKHe YPaBHEHHs.
OKHCJ'IHTeJIbHO-BOCCT&HOBHTeﬂbele Peakuun. Creneyg OKHCJIEHUS,

Oxucnureny y BOCCTaHOBJIeHNye, Bocceranosureny, H OKHCJIeHHe, Meron

SJICKTPOHHOrO  Ganamca AL cocTaBneHus YPaBHEHHIT OKHCIIUTENBHO-

BOCCTaHOBUTENBHEIX peakuuii,

WK BOZBL 3aBucumocTy CKOpPOCTH peakiup oT IIPHPOABI pearupyrommx BEI[ECTB.
Bsaumoneiicraye PAaCTBOPOB cepHOIt KucoTK] C pacTBopamu THOCYJIb(ara HaTpus
PasiinyHOf KOHOeHTpauum y TeMneparypel.  Monens KUIALIEro oy,

3aBucuMOCTE CKOPOCTH XUMuUYeckoif PeaKkuu oT npucyrcrpg Karanusatopa ua

KaTtanasel. Mogenp SJIEKTpoIIH3epa. Monens SJICKTPONHU3HON  BapHy] JIS

HOTy49eHus amoMunysy. Monens konoumy; CHHTe3a aMMuaka., .
JdaGopaTopuas pabora No§ «Peaknus SAMCIUCHUST Menu skefeson B

PacTBope memnoro Kymnopoca. Peakiuy, HAyle ¢ o6pazosanuen ocazika, rasza

UJTH BOJEI,
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Jabopatopuag paGora  Ne9 «MU3yyenne 3aBHCHMOCTH  cKopocTy
XUMHYECKOMH peakimy o PasTM4HEIX akTopopy,
3aBucumocTh CKOPOCTH B3aumoxeitcTus COJIHON KUCIOTEI ¢ MeTamiamy or

UX  TPHPOABL 3aBHcumocTy CKOpOCTH  B3ammopneitcTuy UUHKa ¢ comsgoil;

[lonsarue op SJIeKTposu3e, OnekTpoms pacmiasos, OJeKTpous pacTBopos.

9ﬂeKTp0JIHTHt{eCK0e NoTyieHne  amomumusy, IIpaktHyeckoe IpUMeHeHne

KaTa.nHTqucxne SUTBI. HHFH6HTOpLI. I'IpomBo,u(:TBo aMMHaka: ChIpbe,
allllapartypa, Hayyypre NIPHHIUIIE],

1.7. MeTanng; H HeMeTa/p;

CnnaBger I€pHEBIE U UBeTHpIe,

Hemerangr, Ocob6ennocry CTpOeHHus1 aTtomos, Hemeramms — IIPOCTEIe



(cTekna, dbapdopa, astHCa, nemenry PAa3MUIHBIX Mapok y ap.).
JIaﬁopaTopHaﬂ padora Neol( «3akainka y OTIIyCK cTany, OsHakomnenue co

CTPYKTypamu ceporo y Oesoro yryna. PacnosnaBapye Pya xenesay.

O PasimuyHBIM  npusmakay, Croco6er  3amury METAIOB  OT  Koppo3my,

IIpoussoncrao 9Yryna wu crajy. [Monyuenue HEMETannos  ¢pakunonnoj

SJIEKTPOJIUTOB, Cunukatnag [IPOMBINIIEHHOCTE, Iponssoncrro CEPHOM KHCITOTEY,
2. Oprauuyeckag XHMHUS
2.1. OcHoBHBIe TOHSATHS Oprannyeckojj XHMHH M Teopus CTpOeHus
OpraHuyeckux COeAHHEeHH T
peamer OPraHHvYeckoii xumpyy, HpHpouHBIe, HCKYCCTBEHHBIe g
CHHTeTUYECKKe OPraHuveckue Bemecrpa, CpaBHrenue OPraHHYecKHX Beliecrs ¢
Heopranuyeckumy. Banentnocrp, XuMuueckoe CTpOCHHe Kkak HOPSAIOK

COenHuHEeHuUs dTOMOB B MOIIeK}’J'IbI no BaJIeHTHOCTH.

H romounorus. Hayayna HOMEHK1aTyper [UPAC.
Kﬂaccuq)mcauﬂﬂ Peakumuii g OPraHmveckoii  xpmuyy. Peakiuu
IIpUCoenHHeHps (m,upHpOBaHHﬂ, FajloreHupoBanmus, THIporanoreHupoBanus,

TUIparaiuy). Peakunu OTIIEIIeHus (JIeFH,HpHpOBaHHSI,
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,HCFH,HpOFaJ'IOFeHHpOBaHHH, ACTHApaTauuu). Peakruy 3aMelmenus.  Peakiyy
H30Mepusanuy,

,lIeMOHCTpamm

Monenu MOJI€Kys1 romosnoros y H30MEPOB opranmyeckux COCIHHEHUIA,
Kavectpennoe OOHapykeHue YIiepona, Bomopoma u XJlopa B Mouekyax
OpraHuYecKkux COEIMHEHHIL.

JIaGopatopuasn paGora Nell «Hsroropnenne MoOZzenelt  monexysn

Opranuyeckux BeILIeCcTBy,

AllKkensl. Otuien, ero I0JIyYyeHue (merunpuposanmeym 9TaHa,
AenonuMepusanyeii [OIH3THIeHA). T OMOJOTHYEeCKHT  peyy, H30Mepus,
HOMEHKIIaTypa ankenog, XuMuyeckue CBOHCTBa 3THIIeHa: T'OpeHue, kavecTBenHEe
beaknnu (obecuBequpanye OpomHoIt BonEr y PaCTBOpa nepmanranara Kajusi),

THJIpaTanus, [IOTUMepu3aruy., IIpumenenmye STHJICHA Ha OCHOBe CBOjicTR,
ABONHBIMY CBS3SIMH, Conpsxennpre AHCHBL. XUMHuYeckpe CBOICTBa Oyranuena-
1,3 u H30npeHa: obecuBeunpanye OpoMHOIT Bonpr i [I0JIMMepu3anus g Kayqyku.

Harypanpugrii » CHHTEeTHYEeCKHe Kayuyyku. Pesuna.

ANKHHBI, Anerunen, XuMuyeckpe CBOHCTBA  amertuyena: TOpeHHe,

AJIKaITHeHaM Y.

20



Apenpr, Benzon. XuMuyeckye CBOKCTBA Gen3oa: FOpeHue, peakiuy

3aMene s (I‘&J‘IOFeHHpOBaHHe, HHTpoBauue). [pumenenye OeHsona Ha ocope

ITeperonka He(TH, Hedrenponyiry:.

,Z[eMOHchauuu

KapOuna kajpips, Paznoxenue Kayyyka npy Harpesanuu, ucnprragye IIPOZYKTOB
Pasnoxenus gy HenpenensHoCTR, Konnexnug 00pasios HepTH
Hedrenponykros. Konnekug «Kamenngri Yromue U NIPOIyKIHs

KO KCOXHMH‘ICCKO ro IIpOH?:BO,D;CTBa» .

[MonyTHeri HeQTAHOH ras, erg niepepaborka, Iponeccrr [IPOMEBIIIIEHHO %
fepepaborku  Hedy: KPEKHUHT, pudopmunmr, OkTanoBoe yyeo OeH3uHOB
LU€TaHOBOe ypco AHU3CIIBHOIO TOmmHR,, Koxcoxumuueckoe IIPOU3BOACTBO M ero

IIpoayKI s,
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2.3. Kncnoponconepmamﬂe OpPraHuYeckue coeanmnenus

Cnuprs.. Honyuenne sranona OposkeHnem [UIIOKO3el W ruzparanue

OpraHusMa 4ejioBeka g lpenynpexnenue. I JMUCPHH  KaK IIpecTaBHTeNs
MHOTOAaTOMHBIX CIMpTOB, Kavectsennay PCaKLUsA Ha MHOroatoMmmpe CIIHPTEI.
ITpumenenue TIIHLEepHHa.

Denon. Ousuyeckye H XUMHUYeCKHe CBOMHCTRa deHosa. Baummuoe BIIUSIHUE
4TOMOB B MoJiekyite (eHoa: B3aUMoJielicTBHE ¢ THIPOKCHZIOM HaTpust u a3oTHO;
Kuciorown. Ilpumenenye deHONa Ha ocHOBe CBOMCTB.

Anbaeruap. IToustue o6 allbJleruax. Anbiernanas rpynna kak
QYHKIHOHATBHAY. Qopmansneruy  u €0 CBOHCTBa:  okmcienye B

COOTBETCTBYOIYFO KHCTIOTY, BoOCcTaHOBiIeHHE g COOTBETCTBYOMIHMI CITHUPT.

dopmansaeruna na OCHOBE €ro CBOJfCTB,

KapGonoseie KHCIOTEL.  Jlonste o KapOOHOBEIX  KucioTax.

Caoxnbie IPHPLI u KHpBI. [lonyyenye CTIOXHBIX 3(HUPOB peakiuei
dTepudukanuu. Croxupre 5dupsr B IIpUpone, uX 3Hayenye, [pumenenue
CJIOXHBIX  3(GHUpoB Ha OCHOBE  CBOJCTB. Kuper  kax CJIOXKHBIE  3(hHpEI.

Knaccupukarms KHpPOB.  XHUMHYeckpe CBOHCTBA  HpoB: TUIPOJIN3 u
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Xumuyeckye CBOHCTBA  Imokozpy: OKHClIeHHe g TTIIOKOHOBY 10 KHCIoTy,

[onstne peakumsx NOJHKOHAeHCaMY FHIposnza ya npuMepe
B3anMonpeBpareqpis: IIFOK03a <> NoHcaxapyyy,

Memoncrpayun

Oxucnenye CIIMpTa B anbaerupy, KayectBennsie PCaKUuH Ha MHOroaToMyke

CIHPTEL  PactBopmmocty ¢beHona p BOA€ npu  06bHOj TeMneparype y

TEXHUKH Ge3omacHocTy IIpH pabore ¢ gy, [Monyyenue (benona uz IIPOJIYKTOB

KOKCOXHMH‘-ICCKOFO Hp0H3B0,£[CTBa H H3 66H30JI&. HOHHKOH,EICHCEIHHﬂ



ABYXOCHOBHOH, AKPHIIOBOH KHCJI0TE] Kak HelpenenbHo}j, OeH30itHO}H KHCIIOTEI kak
apomarHnyeckoi), HJIeHKooﬁpasyfomHe Macia. 3ameng KUPOB B  TexHuke
HCTIMINEBBIM  ChIppen, CuHTetnyeckye Moromue cpencrga. Monoynokucioe
OpoxkeHue [JIFOKO3BI, Kucnomonoygge TPORYKTEL.  Cunocopanue KOPMOB.

Hurposanue He1mron0361. IMupokcumuy.

OpraHuyeckue CoenuHeHus, XuMuyeckpye CBOMCTBa AMUHOKHCIIOT:
B3anMonelicteue ¢ IMeI04amMy,  kucnoramy g APYr ¢ napyrom (peakmus
TIOMKOHencaLuy). Hentuanas  cpgsy H  nmomunentuygr, IIpumenenne
AMHHOKHCIIOT Ha OCHOBe CBONCTB.

benkn. ITepBuunas, BTOpHYHas, Tperyymayg CTPYKTYpel  Genkos,
XuMuyeckue CBOMCTBa Gejkog: ropeHue, ACHaTyparus, THIpON3, 1BeTHEIe

Pe€aKuuu. buonoruyeckye DyHKIHE Genkop,

[I0JIMKOHteHcaluy. Tepmonnactuypnge H  TepMopeakTusHpie I1acTMaccel,
Hpencrasureny nacTMace,

Bosokna, ux KiIaccupukanus. IMonyyenne BOJIOKOH.  Otaespupre
TPEACTaBUTEN XUMHIYecKkyx BOJIOKOH,

,Z[eMonchauHH

PacTBopax amuHOKHCIOT. PactBopenue y Ocaxnenne Genkos. I[BeTyyre peakuuu



Pacteopenne Oenkos B Bone. O6Hapyxenue OenkoB B Mosoke H MSCHOM

Oynbowe, Henaryparus PacTBopa 6ejnka KYPHHOro gija CIIUPTOM, pacTBopamy

fomrerpadropsruney (Tedon). (DeHo.rqu::opManb,uemﬂHMe II1acT™acchpr.
Hemnynouny, Hpombrmnennoe [Ipou3BocTBO XUMHYECKUX BOJOKOH.
)IHquJepeHunpOBaHHbu‘i 3ayer.
Ipumepurre TeMbI pedpepaTop (I[OKJIEII[OB),

HH,EIHBHJ]yaJlb HBIX npoekToB

* Hanorexnonoryy KaK  npuopurerhoe HalpasleHne pazpyryg Hayku gy
IIpou3BoaCTBR] B Poccuiickoii Denepanuy,
* CoBpemenngre METO/bI 00es3apaxxnpanyy BOJIEI.

* Alnorponus MeTasos,



* 3amura O30HOBOIO 3kpana o XHMHIECKOTO0 3arpsi3penys.
« I Pybonucnepcupe CHCTEMBI, px Knaccupukanug g HCIIO/Ib30BaHHe g
npodeccHonanpHoj; ACATEIIBHOCTH.

* KocMertnyeckye rejy.

* [Ipumenenye CYCNICH3UI u smynkcpif g CTpouTenscTae,

* Munepang y FOPHBIE OpoaEr Kak OCHOBa JtuTOChepHL,

* PacTops: BOKPYT Hac. Tumnp; pacTBopos.

* Boza kak pearenr H Cpena muis xumuyeckoro npouecca.

* Xusnp y AEATENbHOCTE C.Appennyca.

* Bkiag OTCHCCTBEHHBIX yyemprx g PasButHe Teopuy JJICKTPOIUTHYeCKO

Aucconuanyy,

* Mcropus rurca,

* IoBapennag copy, KaK Xumuyeckoe ChIpbe,

* Muoromukui KapOoHar kansiusg: g Ipupone, B MPOMBIIIIEeHHOCTH, B ObITY.

* Peakiuy FOPEHUs Ha NMpou3BoCTEe I B OBITY.

* Bupryansnoe MOZCIINPOBaHHe XuMuyeckyx nponeccos,

* DnekTponus PacTBopoB snexrponurop.

* DnekTposnusz Pacnnagos snexrpomurop,

* Ilpaktuyeckoe TIPUMEHEHHeE 3n1eKkTpoy3a: Padunuposanmye, FalbBaHOmTacTHKA,

I‘aJ'II:BaHOCTeFHH.

* DnekTponutHyeckoe TOIydenue u papuumnpoanye Meny.

* Xusup y ACATeNbHOCTE I, [lopy.

* Pomb  meramgop g HCTOpHH  yenopeyeckoi UUBUIH3anHY, Hcropus
OTCUCCTBEHHOH  yepHoiji MEeTallTypruy. CoBpemennoe METalllypruyeckoe

[IPOU3BO/ICTRO.
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Hay49HO-TexHUYeckoN Iporpecce,

* Kopposus METaII0B U criocoGy; 3alUTEI OT KOppo3uy.

* Uneprusie wy Garopoaupe raspl,

* Poxxnaronue COTH — rajioreqp;.

* Ucropug WIBEACKOI cripyky.

* Ucropus BO3HUKHOBEHU 1 Pa3BHTHS opranmyeckoj XHMUH,
* Kusnp u ACSATeNbHOCTE A. M. Byrneposa,

* Buramusm y erg Kpax.

* Pongp OTe‘IeCTBeHHI)IX YYCHBIX B CTaHOBIEeHUY " pa3BuTtuu MHPOBOI1

XHUMHH,

. BKOHOMHHGCKHC AClEeKTh] Me}I{,E[)/HaleIHOFO COpr,I{HH‘-IeCTBa I1o

COTpyiHHYecCTR],
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TEMATH‘{ECKOE HJIAHHPOBAHHE

Ipu peanuzanuy Colepxxkanus 06m606pa3OBaTenLH0f& y4eOHoit

AUCHUILINHE] «XuMusy s fipenenax ocpoenpg OIIOIT Cr10 Ha Oaze OCHOBHOTro

Camocrog-
TBJ'leaﬂ

Bty
OpaKTHy, y
71a0. pabore;

[epromuyeckpis 38KOH H
Hepronmnyeckay CHCTeMa XuMuYeckyx

dlIeMeHToB ], Y, Menpeneess U
CTpoeHue aroma

Bona. Pactgopy, QHeKTponqueCKaﬂ

ﬂHccouHauHH

Knaccmpnxaum{ Heopranuyeckyx
COCIMHEHMIT ¥ yx CBOMCTBa
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Pazpen 2, Oprannyeckag XHMHus

OcHoBHEIe HOHATHS Opranmyeckoj
XUMHH U Teopus CTpOeHus
Opranuyeckpux COeTUHEHU

YrneBonopons: u UX IPUPOIHEIe
HCTOYHHKH

KchopozxcoHep:«KamHe OpraHuyeckye
COeIMHEHHs

A30Tco,11ep>f<amne Opranuyeckpe
COeIMHEeHNy, omumepy:

, 3cce,
MIPOeKTa ¢ HCII0JIb30BaHKe N
TEXHOJIOTHif 1 ap.

HH)O PMallHOHHBIX

29



XAPAKTEPHCTHKA OCHOBHBIX BH/JIOB YYEBHOI]
AEATEJIBHOCTH CTYIAEHTOB

Conepxanne 00y4eHus

Xapakrepucruia OCHOBHBIX BHI0B
ACATENBLHOCTH CTyaeHTOR (12 ypoBHe yueumx

AeHCTBHI)
YMenue naparp onpenenenue y ONepHpoBaTk
Clenyrommumy XUMHYECKUMY TTIOHATHUSMMU:
BEILECTBO, XuMHyecknuif 3JIEMEHT, aToM, MoJIeKya,
OTHOCHTENbHEIE aToMHay MOJIeKyIIpHas Macckr,
HOH, amnorponus, H30TONBI, XuMHueckag CBS3b,
BHEKTpOOTpHHaTeJTBHOCTb, BAJICHTHOCTB, cTenens

(¥}

Bamﬂeﬁmne

XHMHYeCKHe INOHATHS

00BeM razoo6pasuerx BElIeCTB, BelllecTBa
MOJIeKyIsipHOrO HeMonekysiproro CTPOEHHs,
pacTBoper, SJICKTPOJIUT %} He3JIeKTpoyT,
SJIEKTPONUTHYeCcKas AUCCOUnanys, oxucmureny u
BOcCTaHOBHTe 1B, OKHCJIeHHe Yy BoccTaHOBNeHpe,
TCILI0BO# 3hhexT P€aKuuu, cxopocrp XUMHYECKOH
beakimu,  karamus, XHMHYecKkoe PaBHOBecHe,
YTIICPOAHBIN  ckerer, QyHKUHOHATEHAY rpynma,
H30MepHsl, romosoryy
Dopmynupopanme 3aKOHOB  cOXpaHeHHs Maccel
BEIICCTB U nocrosmereg CoCTaBa  Bemecrs.
Yeranoska NPHYHHHO-CleACTBeHKOj CBA3Y Mex 1y
COACpXaHueM Hrpx 38KOHOB M Hammcanpey
XUMHYECKHX bopmyn y YPaBHEHHUH. VcTanopka
SBOJIIOLIMOHHO] CYWIHOCTH  MeHneneeRckoii U
COBpPEMeHHOI} dopmymposok [epuoauyeckoro
3aK0Ha .. Menneneepa. Ob6sscHenue
$usmyeckoro CMBICIIa CUMBOIHKY Nlepuognyeckois
TaOIUI b XUMHYECKHX  3eMenTOR PINE 7§
Menneneera (Homepos SJIeMeHTa, nepuosa,
TPYONBI) M ycramopka MPMYHHHO-CIencTBe HHO}
CBSI3U Mexny CTpoeHHem :

OcHoBHEpIe 3aKOHBbI

XUMUH




Hepronmueckoi cucreme /JI. U. Menzeneega
Ycranoska 3aBHCUMOCTH  cRoji

OcHoBHEle Teopun
XHMHH

XUMUYECKuX 3JIEMEHTOB. XapaKTepHcmfca
BOKHEHIINX  Tymop XHMHYECKUX  CBg3eijf U
OTHOCUTENbHOCTY 9TOH THIIONOrKY. O6bscuenye
3aBHCHMOCTH CBojicTR BEIIECTB oT ux COCTaBa y
CTpoeHus KpucTammmyeckyx peuwerox,
(I)OpMyJIHpOBKa OCHOBHBIX MOJIOKEHH i T€OpHUH
SICKTPONIUTHYeCK O} AUCCOLMaIy

OCHOBHEIX Kitaccop Opranu
Xapakrepucruxa CocTaBa,

Bamneiiume BellecTBa y
MaTepuaJipr

a30Ta u ocopa, yYriepona u KpeMHus1, BOZopoxa)
H uX  coenunenuii. Xapakrepucrika CoCTaBa,
CTPOCHHS, cBojicTs, nonmyyenus y [IpUMeHeHusy

AHanoruynag
XapaxkTepucTuka Ba)KHeHpx IpencraBure e
APYTHX  Kiaccop OpraHuyeckux COeIMHEeHuI:
METaHoNa y STaHOMA, CIOMkKHEIX 3(hupos, XHUPOB,
MBL, aNnbaAErunoB (d)OpM&JIb,[[EFHJIOB 51
aueTanblernna), keronop (auerona), KapGOHOBBIX
KHCIOT  (ykeychoit KHCIIOTEI), MOHOCcaxapu 108
(MoK 03BY), AUCaxapunop (caxapossr),
[I0JIncaxapunop (kpaxmana g LeJUIF0103b1),
AHUJINHa, AMHHOKHCIIOT, Oenkos, HCKYy

CCTBE€HHLIX Yy
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CHMBOJ/IHKg

CoCTaBa sryx COCNUHEeHul
oMouIkk0 XHMHYeCKux bopmyn, Orpaxenuye
XHUMHYECKHX Iponeccos ¢ TIOMOWIBIO  ypaBHenyj;
XHUMHUYeckux peakuuii
O6bsicHenye CYIIHOCTH XHUMHYeCKux Ipoueccos,
K.IIaCCPIquKaHHﬂ XUMHYeCKKx pPeakuuit o
PasIuyHpM IIPU3HaKaMm: YHCIy gy CocTaBy
Opoaykros gy peareHToB, TEIIOBOMY 3P dekry,
Hanpagnenuio, tase, Halnyuro Karanusaropa,
H3MeHeHu1o CTerneneit OKHCJIeHH g 3JIEMEHTOB,
06pa3ylomux BEIleCTRa, Yeranogka NpPU3HAKORB
o0miero PasinyHOrO B TATIONOruM peaxiyiy JUIS
HeOpranmueckoit OpraHuyeckoij

Xumuveckye Peakuuu

Pa3nuynprx daxropos
Bemonuenpe XHMHYecKoro SKCIiepuMenTa g
TI0JIHOM cooTBeTCTRYY ¢ TpaButamu Gesonackocry.
Ha6mo,ueHHe, $ukcanug y ONHCanKe pesynprarop
IIpOBeIeHHOMO SKCIiepuMenTa
[Iposenenye CaMocTosTenEHOMg TIOHCKa
XHUMHYECKOI] MHpOpManmy ¢ HCIIONIb30BaHMe M
Pa3IHYHBIX  HeToynpKop (HaquO—HOHyJ'I}IprIX
U3/1aHuij, KOMIbIoTepHEIX Ga3 AGHHBIX, pecypcon
I/IHTepHeTa). Hcnonszopanpe KOMIIBIOTEpHBIX
TEXHOmOrMl  pyg 00paGotku g nepenayu
XUMHYECKO] HHOOPManmy 1 ee OpencTaBineHus g
PasIuyHpIX hopmax
no | YcraHoBka 3aBHCHMOCTH Mex 1y KayecTBeHHO
XUMHYEeCKHM dopmyaam KoJInYecTBeHHO} CTOpOHaMy XUMHYECKux

Xumuqecmn‘i
IKCNepUMenT

Xumu Jyeckan
HHpopmManuy
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H YpaBHeHusm 00bekTOB 1 fiponeccos. Penrenye PacYeTHsIX 333y

10 XUMuyeckum (bopmynam u YPaBHeHusM
Obbsicuenye XUMHYECKHX SIBJIEHU],
Npoucxomsmux g fpupone, Gerry g Ha
[Ipou3BoicTRE, Onpenenenye BO3MOXHOCTE}]
[IpoTeKkaHus XUMHYECKHX NpeBpamenuit g
Pa3IHYHBIX  yenopygy. Cobmonenne NpaBu
9KOJIoruyecky rpaMoTHOro IIOBeleHUs B
OKpykaroneii cpene.

popuinbnoe H
npogeccHonanp o
3HaIUMOe cogepikanme

roproYnMy U TOKCHYHBIMKY BeIlecTBamy,
nabopaTopupy 000pynoBanuey. IMoxrorogka
PacTBOpPOB 3anangoj; KOHLeHTpaiuy g ObITY U Ha
NpousBocTRe. Kpuruyeckag OLI€HK4
AOCTOBEpHOCTYH XUMHYECKOI] HH(OpMaryy,
oCTynarome;s y3 Pa3sHEIX HCTOYHKKE

B.
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AOCTaTOYHBIMY g BLITONHEHUS  TpeGopampyis K YPOBHIO  noxrorosky

o0yyvarommxcy.

B cocrag yqeGHo—MeTo,quecrcom )71 MaTepnanLHO-TeXHquCKoro

OCHalleHus KEI6HHeTa XHMHUH BXogsT:

* HaTypaibHple 00BbeKTI, MOZeny, npu6oprr y Habopel fyg [IOCTaHOBKYH

* PeaKTUBEI;
* TICPEYHH OCHOBHO}} AOTONTHUTE TR HO y4ebHoix JIuTepaTyppr;
* BCIloMorarenpgoe 00opynoBanme i HHCTpyKIup;
* 6ubHOTEe YR Gon.

B 66O Te YK ¢boupy BXOIAT  yueGuuky y yqeﬁHo—MeToHquCKHe
KOMIuiektsr (YMK), PCKOMeHn0BaHHEE 11y AOIYIeHH e )15 HCTIONIb30BanHuy g
podeccronamp upx 00pasoBarenpyyx OpraHusanmsx, Peamusyronx

oﬁpasoaaTeanyfo fporpammy  cpennero oburero 00pa3zoBanug g npenemnax

[¥)

Marepuanam o XHMHH, UMeoIuMey g CBOOOAHOM A0CTyne B cery Hureprer

(371€KTpoHHEINM KHHUraM, [IpaKTHKyMaMm, TeCTaMm, Matepuanam E[ U 1Ip.).
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PEKOMEH,IIYEMAH JUTEPATYpPA

s CTyJ1eHTOB

1 O.C.I'a6punsy Xumus g npodeccuii y CllenHanbHOCTE i
CCTeCTBEHHOHAY YE o Ipocus, y4eOHuk Il Axanemus
2014r

2 ONeKTponHEe y4eOHuKy

A1st npenona BaTe/s

06 00pa3zoBauny B Poccuiickoii

Deneparyn: benep. 3aKOHOT29.12. 2012 No 273-®3
(B pep. Denepanbuprx 3aKOHOB 0T 07.05.2013 Ne 99-@3, o1 07.06.2013 No 120-@3,
0T 02.07.2013 No 170-®3, o 23.07.2013 No 203-@3, 0125, 1.2013 No 317-®3, or
03.02.2014 No | 1-®3, or 03.02.2014 No 15-®3, or 05.05.2014 No 84-@3,
0T 27.05.2014 No 135-®3, or 04.06.2014 No 148-03, ¢ H3M.,BHEeCEHHBIMY

(De,HEpEUIbeIM 3aKOHOM OT 04.06.2014 No 145-03, g Pen. or 03.07.201 0, ¢ u3M. o7
19.12.2016.)

IIpukas MHHHCTepCTBa 00pa3oBanuy y Hayku PO® ot 17.05.2012 No 413
«O6 YTBepXneHuy benepansroro rocynapcreennoro 0bpazoBarensHorg

I[Tpukas MHHHCTepCTBa 00pa3zoBanmy y Hayku P® or 31 Aekabps 2015 r. N
1578 "o BHECCHUN  m3menenyy; B denepansupij rocynapcreennpri

00bennHenuy 110 00memy o6pa3zoBanuo (mpotokon or 28 urons 2016 r. Ne 2/16-

17.05.2012 No 413 “Op YTBEPXIeHUH enepanproro rOCYapCTBEHHOTO
oOpa3oBaTensHOro CTaHJapra cpesHero (mosHOrO0) 06MmEro 00pazoBanus’y,
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9. www. chemistry-chemists. com (aeKkTponng;i KYPHaN «Xumuky y XUMH5)
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