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Pabouasi mporpamma yue6Hol guciuruiiabl OY 1,15 Xumusa pa3pabotaHa B
COOTBETCTBUHU CO C/IeAYIOLMMU HOPMaTUBHBIMHU JJOKYMEHTaMMU:

denepanbHblii 3akOHOM OT 29.11.2012 Ne 273-®3 «0O6 obpa3oBaHuM B
Poccurickon ®@eneparyun»;

[Mprka3oM MuHucTepcTBa oOpa3zoBaHus U Hayku P® ot 17.05.2012 Ne 413
«O06 yTBepxaeHHM (eepasbHOTO  TOCYAAPCTBEHHOrO0  0Opa30BaTebHOTO
CTaHjapTa cpejiHero (Mo/Horo) obijero obpa3oBaHus»;

[Tpukaom MunucTepcTBa 0bpaszoBanusi U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHUM W3MeHeHU B IIpuka3 MuHucrepcTBa obpa3oBaHus U Hayku PP or
17.05.2012 Ne 413 “O6 yTBepXkAeHHH (emepanbHOTO TIOCYJapCTBEHHOTO
obpa3oBaTeIbHOTO CTaHAApTa cpeAHero (MOTHOro) 0b1jero 00pa3oBaHUS»;

[Tucemom /[lerapTamMeHTa roCyJapCTBEHHOW TIOJUTHKK B cdepe TIOATOTOBKHU
pabourx kazpoB u IO MwuHobpHayku Poccuu ot 17.03.2015 Ne 06-259
«PekomeHJja1IMK 110 OpraHU3alUy TIOJyuYeHUs: cpefjHero obiiero obpa3oBaHUs B
nipe/iesiax OCBOeHHs1 00pa3oBaTe/bHbIX MPOrpaMM CpejiHero MpodecCroHaIbHOTO
obpa3oBanusi Ha 6Ga3e OCHOBHOro 00ijero obpa3oBaHUs C y4eTOM TpeOoBaHUI
denepasbHBIX TOCYAaPCTBEHHBIX 00pa30BaTe/bHBIX CTAaHZAPTOB U TOJydaeMoi
nipodeccry Wik CrieluaJbHOCTH CpefHero mpodecCroHaIbHOTO 00pa30BaHUs»;

[TpumepHoii TmporpamMmMoii o61ieobpa3oBaTesibHON  yueOHON AUCLIMTIIMHBI
«/HOCTpaHHBIN SI3BIK» [/151 TPO(eCcCHOoHaTbHBIX 00pa3oBaTe/IbHbIX OpraHu3aLui C
ytouHeHusiMu 2017 (PI'AY «DUPO» nportokos Ne3 ot 25 masa 2017) u corjiacHO
ytBepxkgeHHoro ['BIIOY HCO «HoBocubupckuii  mnpodeccHoHalbHO — —
nefaroruyeckuii  KosuieZpk»  yueOHOro  TulaHa  MpOTPaMMbl  TOATOTOBKU
CTIeIIMATUCTOB  CpeJHero 3BeHa, peajM3yeMoro TI0 CIelyaTbHOCTH U B
cootBeTcTBUM ¢ PI'OC CIIO cpegnero obiiero obpa3oBaHusl.

Opranu3anusi-pa3paboTuvk: I'ocymapcTBeHHOE OromKeTHOE
npodeccroHaibHOe  0Opa3oBaresibHOe yupexzaeHrne HoBocuOupckou obmacTtu
«HoBocubupckuii mpodeccroHaIbHO-TTeJarOTHUeCKUA KOJIIeIK»

Pa3paboTuuk:

OvutpueHko  KoHctaHTuH  EBreHneBuy, rpenojiaBate/ib __ BBICIIEH

KBaJII/IQQI/IKaQI/IOHHOﬁ KaTeropuu.

Pabouas rporpaMma paccMOTpeHa Ha 3ace/ilaHuu 1i(11)K 00611je00pa3oBaTe/IbHbIX
Y T'YMaHUTApPHBIX JUCIUIIIAH

ITpotokos Ne 1 oT «03» centsiopst 2019r.
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1. IOACHUTEJ/IBHASA 3AIINCKA

[Tporpamma  o6ijeobpa3oBaTe/ibHOM  yueOHOM — AWCLMIUVIMHBI  « XUMUSI»
SIB/ISIETCSI YaCThI0 OCHOBHOM TTpodeccroHanbHON 00pa3oBaTe/bHOM TIPOrPaMMBbI
CIIO (OIIOII CIIO) Ha 6a3e ocHoBHOro 0011jero o6pa3oBaHusl TIPH TTOATOTOBKE
CTelMajMCTOB  CpeJJHero  3BeHa s crneljuaabHOCTeH CpefiHero
nipodeccroHaTLHOTO 00pa30BaHUs:

09.02.05 TIlpuknagHasi wHbopmaTuKa (M0 OTpac/isM), BXOJsilleid B COCTaB
ykpynHeHHou rpyrmrbl npogeccuit 09.00.00 MHdopmaTrka U BbIUKCIUTENbHAS
TeXHUKa;

nipocdeccust 09.01.03 Macrtep 110 06paboTKe 1HpOBOI HHDOMALNH;

44.02.06 TIpodeccroHanbHOe 00yueHue (M0 OTpac/sAM) (Crieryaaru3aiys
08.02.01 CTpouTenbCTBO U 3KCILTyaTalysl 3JjaHU U COOPY’KEeHUM; Crieliuaan3aliys
09.02.03 TIporpamMmypoBaHMe B KOMITBIOTEPHBIX CHUCTeMax), BXOASIIEH B COCTaB
YKpyIMHeHHoU rpymnmbl npodeccuii 44.00.00 O6pa3oBaHve M Tiefaroruyeckue
HayKHU.

[Tporpamma pa3pabotraHa Ha ocHoBe TpeboBaHmii ®PI'OC cpexgHero o01ero
oOpa3oBaHUsl, TIPeIbSBISIEMbIX K CTPYKType, COJEep)KaHWUI0 U pe3yJbTaTaMm
OCBOEHHS yueOHOM AUCLUIIMHEI « AHTJIMHCKUH sI3bIK», C Y4eTOM [pnmepHon
OCHOBHOM obpa3oBaTenbHOW nMporpamMmmbl cpegHero obuero
obpasoBaHusa, onobpeHHOW pelwleHneM denepanbHoro y4ebHo-
MeToanyeckoro obbeanHeHnsas no obuwemy obpa3oBaHUIO
(npoTtokon oT 28 wrons 2016 r. Ne 2/16-3, ¥ B COOTBETCTBUU C
PekoMeH/jal[MsIMU TI0 OpPTraHU3al[iy TI0TyueHUs1 cpefiHero obiijero obpa3oBaHus B
Tripeiesiax OCBOeHUsi 00pa30BaTe/bHbIX MPOTPaMM CpeJiHero MpodecCroHaNIbHOTO
obpa3oBaHuss Ha 0a3e OCHOBHOrO oOIero obpa3oBaHUsI C yyeTOoM TpebOOBaHMIA
denepanbHBIX TOCYJApPCTBEHHBIX 00pa30oBaTe/bHBIX CTAaHZAPTOB U T0/ydyaeMoOi
npodeccuu WM CIeluabHOCTH CpefiHero TipodecCHoHaabHOTO 00pa3oBaHUs
(mucbmo [lerapTaMeHTa TOCYJapCTBEHHOW TIOJIMTUKU B cdepe MOATOTOBKU
pabourx KazpoB u IO MunHobpHayku Poccun ot 17 mapta 2015 r. Ne 06-259).

CopeprkaHre TIpOrpaMMbl « XMMHUsi» HalpaB/eHO Ha JOCTHXKeHUe Cie[lyHoIrX
meJien:

* (QopmupoBaHuHe y O0OydYarOIMXCs yMeHHWs OlleHHBaTh 3HAUMMOCTD
XUMUUECKOT0 3HaHUS [IJIs1 Ka)KJ0ro Ue/loBeKa;

* (hoopMUpoBaHUe Y 00yuaroluxcsl 11eJIOCTHOTO TIpe/iCTaBIeHUs] O MUPe U pOJv
XUMUU B CO37IJaHUM COBPEMEHHOM eCTeCTBeHHO-HayUYHOM KapTHHBI MUpa; yMeHUs
OO0BSICHSITH OOBEKTHI U TIPOLIECChl OKpY»Karolllel /1edCTBUTeIbHOCTU: TIPUPOAHOM,
COLMA/IbHOM, KYy/JbTYPHOM, TEXHUYECKOW Cpefbl, — WCHOAb3yd [/ 3TOr0
XUMUYeCKre 3HaHUS;

* pa3BUTHe y 00yuarol[uXcsd YMeHH pa3iuuath (akThl U OLIeHKH, CPaBHUBATD
OLIeHOYHbIe BbIBO/Ibl, BU/IeTh UX CBSI3b C KDUTEPHUSIMU OLIEHOK U CBSI3b KDUTEPUEB C
orpeJie/IeHHOM CHUCTeMOHR I[eHHOCTeM, (opMynmupoBaTb W  0OOCHOBBIBATH
COOCTBEHHYIO MTO3ULIUIO;

* mpuobpeTeHre OOYyUalOIUMHCS OIbITa pa3HOOOpa3HOW [esATeTbHOCTH,
MO3HAHWS W CaAMOTIO3HAaHUS; K/HOUEBbIX HAaBBIKOB, WMEIOIIUX YHHBepCaabHOe
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3HAUeHWe /IS Pa3/IMuYHBIX BHUIOB [esATeIbHOCTH (HABBIKOB pellleHus Mpobem,
TIDUHSATHS ~ pellleHWi, ToWCKa, aHanu3a W o0paboTku  uHbopMaIy,
KOMMYHHUKAaTUBHBIX ~ HAaBBIKOB,  HABBIKOB  H3MEPEHWH,  COTPYJAHWYECTBa,
Ge3omacHoro obpairieHus C BellieCTBaMH B TTOBCEHEBHOM JKM3HK);

* TOJIEPAaHTHOE CO3HAHWe U TIOBe/JIeHHe B TOJIMKY/IbTYPHOM MUPe, TOTOBHOCTb 1
CIOCOOHOCTh BeCTM JAuajor C JPYyTMMH  JIFOAbMH, [JOCTUraTh B HEM
B3aMMOIIOHMMaHUsI, HAaXOAUTh OOIIKe 1Ie/IM U COTPYJHUUATh [ UX JOCTHKEeHM,
CIOCOOHOCTh ~ TPOTUBOCTOSITH ~ MIEOJIOTMM  9KCTPeMM3Ma,  Hal[MOHa/In3Ma,
KceHohoOHY, AUCKPUMHUHAI[MM [0 COLMAJIbHBIM, PEUTHO3HBIM, PaCOBLIM,
HaI[MOHA/IbHBIM TTPU3HAKaM U JIPYTUM HEraTUBHBIM COIHA/IbHBIM SIBJIEHUSIM;

* QHTMKOPPYTLIMOHHOE MUPOBO33pEHHE.

B mporpammy BK/IHOYEHO cojiep>kKaHWe, HaripaBjieHHOe Ha (OpMUpOBaHUE Y
CTYJEHTOB KOMIIeTeHLIU, HeoOXOAUMBIX i KauecTBeHHOro ocBoeHusi OITOII
CIIO Ha 6a3e ocHOBHOTrO 0011ero ob6pa3oBaHus C TIOJyUeHHEM CpeJHero o0Iero
oOpa3oBaHMsI; TIPOrpaMMbI  TIO[ITOTOBKA  KBaTM(HUIIMPOBAaHHBIX  pabouux,
cnyxawux (ITITKPC); mporpaMmel MOJTOTOBKM CHEL[MATUMCTOB CpeJHEero 3BeHa
(TITr1ICC3).

[Mporpamma yueOGHOM [AUCHUAIUIMHBI «XWMMSI» BK/IHOUaeT CoJlep>KaHHe
yueOHOTO Marepuasna, TOC/Ae[0OBaTe/IbHOCT, €ro M3yuyeHus, pacrpejiesieHue
yueOHbIX YacoB, TeMaTUKy pedepaToB, BUbI CAMOCTOSATeTbHBIX PaboT, yUUThIBast
crequUKy TIpOrpaMMmbl  TIOATOTOBKM  CHELMAJIMCTOB  CpeJHero  3BeHa,
OCBaMBaeMOM CITel[MaTbHOCTH.

[Iporpamma MOXXeT  WCMO/Ib30BaThbCS  APYTUMU  MNpodecCrOoHaIbHBIMU
oOpa3oBaTe/bHBIMA ~ OpraHMW3AlUsIMH,  peanu3ylolUMUd  00pa3oBaTebHYHO
rporpaMmy cpefiHero obiiero obpasoBanus B nipefenax ocBoeHusi OITOIT CITO Ha
6a3e ocHOBHOTrO 0011Ier0 00pa3oBaHus



2. OBIIIAA XAPAKTEPUCTHUKA YUEBHOM JUCIHUIT/IUHbI
«XHMHUA»

XyUMUST - 3TO HayKa O BellleCTBax, MX COCTaBe W CTPOEHWH, CBOUCTBax W
TpeBpall[eHUsIX, 3HaUeHUM XUMUUECKHX BeIeCcTB, MaTepuajioB U TIPOLIeCCOB B
MpaKTUUeCKOM JiesiTe/TbHOCTH UeloBeKa.

Copepkanve oOijeobpa3oBaTe/ibHOM  yueOHOW  AMCIUIUIMHBL — « XUMUSI»
HaripaB/ieHO Ha YCBOeHHe 00yYaroIMMUCS OCHOBHBIX ITOHSATHM, 3aKOHOB 1 TEOPUM
XUMWUU; OBJIaZieHue yMeHUssMU HabarofaTh XUMUUeCKHe SIB/IeHHs], TPOBOJUTH
XUMUYEeCKUM 3KCIIepUMEeHT, TIPOU3BOAUTH pacueTbl Ha OCHOBE XUMUYECKHX
dhopmys BelllecTB ¥ ypaBHEHUM XUMUUECKUX peaKI|uil.

B mporjecce nu3ydeHuss XUMUM Y 00y4aroIMXCsl pa3BUBAIOTCS ITO3HaBaTeIbHbIe
WHTEepechl U UHTeJIeKTya/lbHble CITOCOOHOCTH, TTIOTPEOHOCTH B CaMOCTOSITe/TbHOM
TIproOpeTeHNs 3HaHUM 10 XUMUU B COOTBETCTBUH C BO3HUKAIOIIUMH KU3HEHHBIMU
npobsieMaMyi, BOCTIMTHIBAeTCSI Oepe)KHOe OTHOIIIeHWe K TPHUPOZie, MOHUMaHHe
340poBOr0  obpa3a JKU3HM, HeOOXOAWMOCTH TIPeAYTIPeXXAeHUsl  SIBJIeHUH,
HaHOCSAILMX BpeJ 3[0POBbI0 U OKpyXKaroled cpefe. OHUM OCBaWBarOT TPUEMBI
rpPaMOTHOTO, 0e30IacCHOT0 MCI0J/Ib30BaHUSI XUMUUECKUX Bell[eCTB U MaTepuasioB,
TIpUMeHsIeMbIX B OBITY, Ce/TbCKOM XO03SIMCTBe M Ha MPOM3BO/ICTBE.

Peanu3zaiiis JieAYKTUBHOTO TIOJ[X0/la K W3YUeHHI0 XWUMHMM CIT0COOCTBYeT
Pa3BUTUI0 TaKUX JIOTUYECKHX Olepalyid MbILIIeHUsl, KaK aHaiu3 M CUHTe3,
o0001ieHe ¥ KOHKpeTH3allysi, CpaBHeHHWe W aHaJIoTHs, CUCTeMaTh3alusi U
K/1accudukaus v ap.

B nmipouiecce wu3yueHusi XWMWUM TeOpeTUUYECKUe CBe/leHUs [OTMOJHSOTCS
JeMOHCTPALUSIMH, J1abOpaTOPHBIMUA OTBITAMA ¥ TIPAKTUYECKUMH  3aHSATHSMHU.
3HauuTe/lbHOE MEeCTO OTBOAUTCA XUMHYECKOMY 3KcrepuMeHTy. OH OTKpbIBaeT
BO3MO>XHOCTh (h)OPMUPOBATh Y 00YUAIOIIUXCS Criel[daibHbIe TIpeJMeTHbIe YMEeHUS:
paboTaTh C BeIeCTBAMU, BBITIOJIHATL IIPOCTbIe XUMUUECKHE€ OIBbIThI, YUHUTh
Oe3omacHOMy ¥ 3KOJIOTMUECKW TPaMOTHOMY OOpaIlleHWI0 C BeljeCTBaMH,
MaTepuaaMH U TTpoljeccamMu B OBITY ¥ Ha TTPOM3BO/ICTBE.

Ilns opraHu3allid BHeayJUTOPHON CaMOCTOSITe/IbHOM paboThl CTY/IEHTOB,
rpe/icTaB/ieH TMpUMepHbIM mMepeueHb pedepaToB (AoknazoB). C  liesblo
dopmupoBaHuss ~ MHGOPMAL[MOHHOM KOMIIETEHTHOCTH OOydaroluxcsi — TIpu
OpraHM3alliid  CaMOCTOSITeJTbHOM  paboThbI aKLIeHTUPYeTCs ~ BHUMaHUe
oOyuaroluxcss Ha TIoMcKe WHGOpPMAI[MM B CpeACTBaX MaccMmejua, VIHTepHeTe,
yueOHOM U crieliasbHON JUTepaType C COOTBETCTBYHOIIMM oOdopmieHHeM U
Tripe/iCTaB/ieHUeM pe3y/bTaToB.

W3yuyenne  obijeoOpa3oBarenbHOM — yueOHOW — AMCLMATUIMHBI  « XUMUS»
3aBepllaeTcsl To/iBefieHueM UTOroB B (dopme auddepeHIIMPOBAaHHOIO 3aueTa B
paMKax TMPOMEKYTOUHOW aTTecTaljuu CTyAeHTOB B Tiporiecce ocBoeHuss OITOIT
CIIO c nonyuenreM cpeziHero obiiero oopazosanus (I[TIICC3.)

[Ipy  ocBoenuun  cnoeruanbHocTed  CIIO  TexHuueckoro  mpodusis
ripopeccoHa/ILHOTO 0Opa3oBaHUs XUMHUs H3yuyaeTcsi Oosiee yrayO/eHHO Kak
nipouibHas yueOHasi AUCLUIIIMHA.



Crierudvika  W3yueHUsT XUMHUH TIPU  OB/QJIeHUM  CIeI[UaJIbHOCTSIMU
TeXHUUeCKoro mnpoduasi oTpaxeHa B Kaxaoh Teme pasgena «Cojep)xaHue
yueOHOW AUCIUIIUHBD B pyOpuke «IIpodusibHbie 1 ripodeccroHabHO 3HaUUMBbIe
3JIeMeHTbI COjlep>KaHUsi». JTOT KOMIIOHEHT peajii3yeTcsl TpU WHAUBUAYaTbHOU
CaMOCTOSTe/IbHOM paboTe oOyuaroiuxcs (HamvcaHuu pedepaToB, MOATOTOBKE
cooOIIleHui, 3all[uTe TIPOEKTOB), B TMpoijecce yuyeOHOU [eATeTbHOCTH TIOJ
PYKOBO/ICTBOM TIperiofiaBatesisi (BBIIOJITHEHUM XUMHUECKOTO SKCIepuMeHTa —
nabopaTOpHBIX  OIBITOB U TIPAKTUUYECKHWX paboT, pellleHWd TPaKTHKO-
OpHEHTUPOBAHHbBIX paCyeTHBIX 33/jad U T. [1.).

B nmnpoijecce u3yueHuss XWMHUW TeOpeTHUYeCKHe CBe/leHUSl [IOTIOTHSFOTCS
JeMOHCTpaLUsIMM,  JTaOOPaTOPHBIMU OMbITAMM W TIPAaKTUUECKUMHU 3aHSTUSMHU.
3HaunTelbHOE MECTO OTBOAMTCS XWMHUUEeCKOMYy 3KcrepuMeHTy. OH OTKpBIBaeT
BO3MO>XHOCTh (D)OPMUPOBATh Y 00YYarOIIUXCS CrielfdaibHbie TIpeJMeTHbIe YMEeHHUS:
paboTaTh C BeIleCcTBaMU, BBITIOJNHATH IIPOCTble  XWUMWUECKHEe OIBbIThI, YUYHUTh
Ge3omacHOMy ¥ 3KOJOTMUECKM TPaMOTHOMY oOOpallleHMI0  C Bell[eCTBaMH,
MaTepuaaMH U TIpoljeccamu B OBITY ¥ Ha TTPOM3BO/ICTBeE.

[l opraHW3al[iyd BHEAyJUTOPHOW CaMOCTOATeNbHOW pPabOThl CTY/E€HTOB,
OBJ1a/IeBaroLX CreyiaTIbHOCTAMU CIIO TeXHUUYeCKOro npodus
npoecCMOHAILHOTO ~ 00pa3oBaHus, TIpe/ICTaBleH  TIPUMEpPHbLIN  TepedeHb
pedepaToB(J0K/1a[0B), UHAUBU/IyaTbHbIX [IPOEKTOB.

B rmipouiecce wu3yueHHsi XUMHUU Ba)KHO (OPMHUPOBaTh HH(POPMAL[MOHHYIO
KOMIIeTeHTHOCTh obOydaromuxcsi. [103ToMy TIpU OpraHu3aliiid CaMOCTOSITe/IbHOM
paboTel HE0OXOAWMO aKI[eHTHPOBaTh BHHMAaHHE OOYYarol[UXCsl Ha TIOHCKe
vHbopMalii B CpeACTBaX MaccMmenua, VHTepHeTe, yueOHOW U CreI[a/bHOM
nTepaType C COOTBETCTBYIOIIUM OdopM/IeHUeM U TIpe/iCTaB/IeHeM Pe3y/IbTaToB.

W3yuyenne  obijeoOpa3oBarenbHOW — yueOHOW — AMCLMATUIMHBI — « XUMUS»
3aBepllaeTcsl To/iBefieHMeM UTOroB B dopme auddepeHIIMPOBAaHHOIO 3aueTa B
paMKax MpOMeXKyTOUHOW aTTecTal[dud CTYJleHTOB B mpoijecce ocBoeHus OITOIT
CIIO c nonyueHuem cpefiHero obiero obpasopanwus (ITIICC3.).



3. MECTO YYEBHOH JUCIHUITVINHBI B YYEBHOM IUVIAHE

YuebHasi  AuUCUUIUIMHA  «XWMUsD»  SIB/IIETCS  y4eOHBIM  MpeMeTOM
obsi3aTenbHOM TpeiMeTHOM obmactu «EcrecTtBeHHble Hayku» PI'OC cpenHero
ob11iero obpa3oBaHusl.

B mnpodeccroHanbHbIX 00pa3oBaTeNbHBIX OpraHU3alUsaX, pearTu3yroIrX
oOpa3oBaTe/ibHYI0 TIpOrpamMmy cpeAHero o6imero o6pa3oBaHusi B Ipefenax
ocBoeHusi OIIOIT CIIO Ha 6a3e ocHoBHOro oOIero obpa3oBaHus, yueOHas
JUCIIUTIIMHA «XUMUsI» H3ydyaeTcsi B 00I1jeobpa3oBaTe/lbHOM 1UMK/Ie yueOHOro
nnada OITOIT CITO Ha 6a3e ocHOBHOro o0irero ob6pa3oBaHMsS C TIOJyYeHUEM
cpeaHero obmiero oopasosanus (ITIIKPC, ITICC3).

B yuebnbix mnmaHax IIIICC3 mecto yueOHOM AUCLATUIMHBI «XUMHUS» - B
coctaBe 001X 001[e00pa30BaTe/bHBIX YUeOHBIX AUCIATIINH, (POPMHUPYEMBIX H3
00s13aTenbHBIX TIpeAMeTHBIX obacteit PI'OC cpegHero ob1ero oopa3oBaHus, Al
npodeccuii CIIO wmm cneuuansHocTert CIIO cooTBeTcTBYyHOIIEro Mpodus
npodeccroHaILHOTO 00pa30BaHUsl.



4. PE3YJIbTATHBI OCBOEHUA YYEEHOU JUCITAITI/INHBI

OcBoeHue cofiep>KaHUs y4eOHOM [UCIUIUIMHBI «XUMHsT», 00ecrieunBaeT
JNOCTW)KEHHE CTYJeHTaMU CJIeIyIOIIUX pe3y/IbTaTOB:

* IUMHOCMHBIX:

- UyBCTBO I'OP/JIOCTU U yBakeHUsI K UCTOPUU U JIOCTIDKEHUSIM OTeueCTBeHHOM
XUMUYECKOM HayK; XHMWUeCKU TI'DAMOTHOe T[OBejleHWe B TIpodeCcCMOHATbLHOMN
JesiTeTbHOCTU W B OBITY TpyU oOpallleHWd C XUMHYeCKUMHU BelljeCcTBaMH,
MaTepuajiaMU U Mpolieccamu;

- TOTOBHOCTh K TPO/I0/DKeHUI0 00pa30oBaHUs U TIOBBILIEHUS] KBa/lU(UKALIUA B
130paHHOM TpodeCcCHOHANTEHOW /eaTeTbHOCTH U O00BbeKTUBHOE OCO3HaHWe DPOJIU
XUMUYEeCKUX KOMIETEHLUM B 3TOM;

- yMeHHe WCI0/b30BaTh [AOCTMXKEHUSI COBPEMEHHOM XHWMUUeCKOW HayKu U
XUMUUECKUX TEeXHOJIOTUN [Jis TIOBBIIIEHUS COOCTBEHHOTO HWHTE/IEKTYa/IbHOTO
Pa3BUTHS B BLIOpaHHOM MpodheCcCHOHATbHON JesiTeTbHOCTH;

* MemanpeoMemHbIX:

- WCIOMb30BaHWEe pa3lMUHbIX BHUJIOB T[I03HABaTe/JbHOW [esiTelbHOCTU U
OCHOBHBIX MHTeJIJIEKTyabHbIX orepalyii (ITOCTaHOBKYU 3aj/iauu, (opMyIMpOBaHUS
TWIIOTe3, aHa/lkM3a W CHHTe3a, CpaBHeHWs, 000OIeHus, CHUCTeMaTH3al[lH,
BBISIBJIEHUS TIPUYMHHO-C/Ie/ICTBEeHHbBIX CBsI3€el, ToMCKa aHasIoroB,
dhopmMy/IMpoOBaHUSI BBIBOZIOB) [/l pellleHus] MOCTaB/A€HHOM 3a/laud, MpUMeHeHUe
OCHOBHBIX METO/IOB TI03HaHWs (HaO/IOZeHUs, HAy4YHOTO SKCIIepUMeHTa) [Jis
W3y4eHHusl pPa3/InuHbIX CTOPOH XMMHUUYEeCKHMX O00BEKTOB U TPOLIECCOB, C KOTOPBIMU
BO3HUKaeT He0OX0UMOCTh CTa/IKUBAThCS B MPodeccroHanbHOM cdepe;

- WCIO/b30BaHWE PA3/IMUHbIX WCTOYHUKOB [Jis TIOJyYeHUs] XWMUUeCKOU
vH(boOpMaluM, YMeHWe OLIeHUTh ee [IOCTOBEPHOCTb [/l JOCTW)KEeHUSI XOPOIIUX
pe3y/bTaToB B MnpodeccroHanbHOU cdepe;

* npeOMemHbIX:

- c(opMUPOBaHHOCTb TIpe/CTaBIeHUN O MeCTe XUMHUU B COBPeMeHHOU
Hay4HOU KapTHWHe MHUpa; MOHMMaHWe poJid XUMUM B (DOPMUPOBAHUK KpPyro3opa U
(byHKIIMOHATLHOM 'PAMOTHOCTH YeJiIOBeKa /I/Isl pellleHusI paKTUUeCKUX 3a/1ay;

- BAajieHWe OCHOBOIIO/IATalOIUMM XUMHUUECKUMU TIOHSTUSIMH, TeOPUSIMHU,
3aKOHAMM UM  3aKOHOMEpDHOCTSIMH; yBepeHHOe TI0/Ib30BaHHe XUMHYeCKOU
TePMUHOJIOTHEN ¥ CUMBOJTUKOM;

- BJaZilecHWe OCHOBHBIMU METO/IaMU HayuUHOIO MO3HaHMS, WCIOIb3yEMbIMU B
XUMUU: HabaroZieHreM, OIvMcaHWeM, W3MepeHHeM, SKCIIePUMEeHTOM; yMeHHe
o0OpabaThiBaTh, OOBACHATL pe3yJbTaThl MPOBEIEHHBIX OMBITOB U /ie/iaTh BBIBO/BI;
TOTOBHOCTb U CMOCOOHOCTH TIPUMEHATH MeTOAbl II03HAHWSI TIPU pelleHuHr
TIpaKTUYeCKUX 3a/]ay;

- chOpMUPOBAHHOCTL yMeHHUs [JlaBaThb KOJWUYECTBEHHble OLIEHKU U
TIPOU3BO/IUTH pacyeThl 10 XUMUUeCKUM (hOopMy/iaM U YpaBHEHUsIM;

- B/aZileHWe TIpaBU/IAMM TeXHWKH 0e3011aCHOCTU TP MCIIOh30BaHUH
XUMUYECKHX BeIleCTB;

- c(hopMHPOBAaHHOCTb COOCTBEHHOW TO3UIIUU T10 OTHOIIIEHUIO K XUMUUeCKOU
VH(pOopMal1K, NoydyaeMO U3 pa3HbIX UICTOYHUKOB;



- IJ1s1 00YYarOIUXCs C OrPAaHHUUEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbSI OBJIaJIeHHe
OCHOBHBIMH JIOCTYITHBIMA METOZIaMH HayYHOTO TTO3HAHHUS;

- [JIs1 CJIETIBIX U C/1ab0BUAIINX 00yUaroIUXCsi OB/Ia/ileHye TIpaBU/IaMU 3aITich
XUMUYECKUX (OpPMYyJT C UCIO/b30BaHUEM  DPebe(HO-TOUeUHOM  CUCTEMBI
o6o3Hauenutii JI. Bpaiissi.

JINYHOCTHBIE pe3y/IbTaThl 0CBOGHUA aJalTUPOBAHHON OCHOBHOM
o0pa3oBaTe/TbHON MPOrPamMMbl JO/DKHBI 0TPa)KaTh:

1) anst ryxux, c/1aboCBIIIAINX, TTIO3AHOOTIOXIIINX 00yUaroIUXCs:

CIIOCOOHOCTh K COLMAJLHOM afianTaldd W WHTerpanuu B oO0IlecTBe, B TOM
yuc/ie TIPU peanu3allid BO3MOKHOCTeM KOMMYHMKAI[MM Ha OCHOBe C/I0BeCHOM
peud (BKIHOUasi YCTHYHO KOMMYHHUKAIMIO), a TakKKe, TIPH JKeJaHUH,
KOMMYHHUKAILMM Ha OCHOBE >KeCTOBOU peuH C JIML[aMH, UMeIOIIMMU HapylleHUst
CIyXa;

2) Anst o0yuaroIuXcs C HapyIIeHUsIMA OTIOPHO-/ABUTaTeIbHOTO arrapara:
Bfa/ieHWe  HaBbIKAMU  TIPOCTPAHCTBEHHOM U COIL[Ma/bHO-ObITOBOM
OpPHEHTUPOBKHY;
yMeHHe CaMOCTOSITe/IbHO U 0e30racHO TiepeBUraThCsi B 3HAKOMOM U
HEe3HAKOMOM IPOCTPAHCTBE C UCTI0Ib30BaHKEM CIIel[la/bHOr0 000py/10BaHuS;
CrIoCOOHOCTh K OCMBIC/IEHHIO U AuddepeHIMaM KapTUHBI MHpa, ee
BpeMeHHO-TIPOCTPAHCTBEHHOW OpraHu3aliuy;

CIIOCOOHOCTh K OCMBIC/IEHUIO COIMATbHOTO OKDY’>KeHHsI, CBOero MecTa B HeM,
TIPUHSITHE COOTBETCTBYIOIIUX BO3PaCTy LIeHHOCTel 1 COLMa/IbHBIX POJiei;

3) Anst 06yuaromxcs C pacCCTPONCTBaMU ayTUCTUUECKOTO CTIeKTpa:
dbopMrpoBaHre yMeHUs CJ/ie[loBaTb OTPabOTaHHOM CUCTeMe MpaBuUJI MOBeeHUs
YW B3aUMOJENCTBUS B TIPUBBIUHBIX OBITOBBIX, yueOHBIX M COLMAIBHBIX
CUTYyalLUsIX, y/IeP>KUBATb I'PaHHULbI B3aUMO/IeHCTBUS;
3HaHWe CBOUX TIpeJIouTeHW (orpaHuueHuii) B ObiToBOM cdepe u cdepe
VHTEePEeCoB.

MertaripegMeTHbIe pe3yJibTaTbl 0CBOEHHS alallTUPOBAHHON OCHOBHOM
obOpa3oBaTe/bHOM MPOrPaMMBbI I0JKHBI OTPaXkaTh:

1) s TyXux, c/1aboCbIMAIIKX, TT03AHOOTIOXIINX 00yYaroIXCs:

B/IaJileHNe HaBbIKaMU OTIpefie/ieHUs U UCTpaB/eHusl crieliiruyecKux ommbok
(arpaMMaTU3MOB) B MMCbMEHHOU U YCTHOU peuy;

2) 151 06y4aroIMXCs C paCCTPOMCTBAMU ayTeHTUUYEeCKOT0 CTieKTpa:

CMOCOOHOCTh TIJIAHMPOBaTh, KOHTPOJIMPOBATh UM OLIEHHWBaTh COOCTBEHHBIE
yueOHble JeMCTBUSI B COOTBETCTBUM C TOCTaBJEHHOM 3ajjaueil U YCIOBUSIMU ee
peasM3aliiy TIPU COTIPOBOXKAAOILeH TOMOLM TeAarornyeckoro paboTHHKA U
OpraHu3yoLel TOMOLLY ThIOTOPa;

OB/laZieHWe yMeHWeM OrmpejieisTb Haubosee 3(@eKTUBHbIE CrIOCOObBI
JOCTW)KEHUs] pe3yJibTaTa IPU COMPOBOXKAAMOLIEN TIOMOLY I[1e/Jaroruyeckoro
pabOTHMKA U OpraHU3yHoIIleli TIOMOIIU ThIOTOPA;
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OBJlaZieHe YMeHHEeM BBITIO/IHATL [JeHCTBUS M0 3a/[aHHOMY a/TOPUTMY WIH
oOpa3lly TpU COMpPOBOXKJAMOLIe T[OMOIIM Tieflaroruyeckoro paboTHUKA WU
OpraHu3yolieii MOMOIIU ThIOTOPa;

OBJlaJleHWe yMeHHeM OIleHWBaThb pe3y/bTaT CBOed [IesTeIbHOCTH B
COOTBETCTBUM C 3aJJaHHBIMU TaJIOHAMU TPU OPraHU3YOLel MOMOIIY ThIOTOPA;

OBJIaJleHHe YMeHHeM aJieKBaTHO pearripoBaTh B CTaHAAPTHOM CUTyallud Ha
yCIiex U Heyjjauy, KOHCTPYKTHBHO ZIeMCTBOBATh /layke B CUTYyallUsIX Heycriexa mpu
OpraHu3yoLel TOMOLLY ThIOTOPa;

OB/laZieHe yMeHHeM aKTHMBHOTO MCIO0/b30BaHUsI 3HAKOBO-CUMBOJHMUECKUX
CpeACTB [Jis TIpe/icTaB/ieHys MHGopMal[uu 06 u3yuaeMbIX 00beKTax U Mpoljeccax,
Pa3UYHBIX CXeM pellleHHs1 yueOHBIX M TPAaKTUUeCKUX 3aZiau TPU OpraHM3yolei
TIOMOIIIH T1eJjarora-TicCuXosiora U ThI0TOPa;

CIIOCOOHOCTb CaMOCTOSITE/IbHO OOpPaTUTHCSA K IearoruueckoMy pabOTHHKY
(Teparory-TmcuxoJsiory, COLUaJbHOMY Teflarory) B Cjlyuae JIMUHBIX 3aTpyJHeHul B
pellieHHUH KaKoro-/Ii0o BOTIpOCa;

CIMIOCOOHOCTH CaMOCTOSATeIbHO [JIeMCTBOBaTh B COOTBETCTBUM C 3a/|JaHHBIMU
9TaJIOHAMU TIPH TIOMCKe WHGOpPMAI[id B Pa3/MUHbIX MCTOUYHUKAX, KPUTHUECKH
OLIEHWBaTb U HWHTEPIPEeTHUPOBAaTh II0JyuyaeMyl0 WHGOPMAIMI0 W3 Pa3IUUHBIX
WCTOYHHKOB.

B pe3ysbrare n3yueHust yueOHOTo rpeameTa "XuMusa' Ha YpOBHE CpeZHEro
o011iero obpa3oBaHus:

BbInycKHUK Ha 6a30BOM yPOBHE HayUHTCS:

- pacKpbIBaThb Ha TpUMepax pOJb XUMUM B (HOPMUPOBAHWK COBPEMEHHOU
Hay4HOM KapTHUHBI MUpa Y B NIPAKTUYECKOU JesITeIbHOCTH YesI0BeKa;

- JIEMOHCTPUPOBAaTh Ha MpUMepax B3avMMOCBSI3b MeXJy XUMHEW U JAPYTUMH
eCTeCTBeHHbIMU HayKamu;

- pacKpbIBaTh Ha MpUMepax IMOJI0KeHUsI TEOPUU XMMUUeCKOro cTpoeHust A.M.
byTtneposa;

- MOHMMaTh (pusnueckuid cMbica Ileproguyeckoro 3akona [.M. MeHngeneeBa
Y Ha ero OCHOBe OOBSICHSTH 3aBUCHMMOCTb CBOMCTB XWMHUUECKUX 3JIEMEHTOB U
00pa30BaHHbIX MU BeIIeCTB OT 3/IeKTPOHHOTO CTPOEHHUsI aTOMOB;

- OOBACHATL TPUUYMHBI MHOrOOOpa3svsi BeIecTB Ha OCHOBe OOIIuX
Tipe/icTaBeHni 06 WX COCTaBe U CTPOEHUH;

- TIDUMEHSITh TpaBWIa CUCTEMATUUYECKOW MeXXyHapOAHOW HOMEHKJIaTyphl
KaK CpeJCTBa pas3/MueHuss W UAEHTU(PUKALUMU BeleCTB TI0 HX COCTaBy W
CTPOEHMUIO;

- COCTaBJISITb MOJEKYJISIpHble U CTPYKTypHble (DOpMyJ/ibl OpraHu4ecKux
Bel[eCTB KaK HOCUTesed MH(POpMaLUh O CTPOEHHHU BellleCTBa, ero CBOMCTBax U
TIPUHA/IJIE)KHOCTH K OTpe/ie/IeHHOMY KJ1acCy COeJMHEHUM;

- XapakTepu30BaTb OpraHAYecKde BellecTBa MO COCTaBy, CTPOEHUID H
CBOMCTBaM, YCTaHaB/MBaTb TPUYMHHO-C/IEICTBEHHbIE CBSI3U MEXKJY JaHHBIMU
XapaKTepUCTUKaMU BeLleCTBa;
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- MIPUBO/IUThH MPUMEPhl XMMHUECKUX PeaKLIMH, PACKPLIBAIOIIUX XapaKTepHbIe
CBOMCTBA TUITMYHBLIX TIpPe/ICTaBUTe/el K/IaCCOB OPraHMUeCKUX BEIIeCTB C IIeJIbI0
WX UIeHTUGDUKAIMK U 00bsCHEeHUs 00/1aCTH TIPUMEeHEHUST;

- TIPOTHO3MPOBaTh BO3MOKHOCTh TMPOTEKAHUS XMMHUUYECKMX peakldid Ha
OCHOBE 3HaHWW O THWMAX XWUMHUYECKOW CBS3M B MOJIEKYy/JlaX peareHTOB U WX
PeakKIMOHHOM CITOCOOHOCTH;

- HCTOJIb30BaTh 3HAHHS O COCTaBe, CTPOEHWM W XUMHUUECKHX CBOMCTBAX
BeIIecTB [ij1s 6e30macHOro MIPUMeHeHHUs B TIPAKTUUECKOH IesITe/TbHOCTH;

-  TpPUBOAUTL TIPUMEpPLI MPAKTUUYECKOTO WCIO/b30BAaHUS  TIPOAYKTOB
repepabOTKH HehTH M TIPUPOJHOIO ra3a, BbICOKOMOJIEKY/ISPHBIX COeJUHEHUH
(TTo/IMATHIEHa, CAHTETUYECKOr0 KayuyKa, alleTaTHOr0 BOJIOKHA);

- IIPOBO/IUTH OMBITHI 0 PAaCO3HABAHUIO OPraHUUeCKUX BeIeCTB: T/INIePHHa,
YKCYCHOH KHCJIOTBI, HeIpe/ie/ibHbIX >KHUPOB, TIJIFOKO3bI, Kpaxmasja, OelKoB - B
CoCTaBe TIUIIEBbIX MPOIYKTOB U KOCMETHUUECKUX CPe/CTB;

- B/IaZieTh TpaBWaMM M TIpreMaMHu 0e30r1acHOM paboThl C XUMHUUYECKUMH
BellleCcTBaMH U 1ab0paTOpHBIM 000PY/J0BaHUEM;

- YCTaHAB/IMBATh 3aBUCUMOCTh CKOPOCTH XUMHUUECKOW Peaki[id W CMeI[eHHUs
XUMHUECKOTO pPaBHOBECHS] OT Pa3/MUHBIX (DaKTOPOB C 1Ie/IbI0 OTpe/e/IeHus
OINTHUMAJIbHBIX YC/IOBUM ITPOTEKaHMs XMMUUYECKHUX TIPOLIECCOB;

- TIPUBO/IUTH TIPYMEPbI TH/IPOJIM3a COJIEN B MIOBCEHEBHOM )KM3HH Ue/I0BEKa;

- TIPUBOJUTH TIPUMEPHI OKHMC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX peakluid B
TIpUpO/ie, MPOU3BO/ICTBEHHBIX ITPOL[eCCaX U KU3HeAeATeIbHOCTH OPraHU3MOB;

- TIPUBOJUTH TPUMEPbl XMMHUUYECKHUX peaki[ii, pacKpbIBAIOIIUX 0O0II1e
XUMHUECKHe CBOMCTBA MPOCTHIX BEIIECTB - META/IJIOB U HEMETAJI/IOB;

- MpPOBOJUTH pacCueThl HA HAXOXKJEHHe MOJIeKY/JspHOH  (PopMyJbl
yT7IeBOJIOpO/ia TI0 MPOJAYKTaM CTrOpaHUsl U TI0 er0 OTHOCUTE/bHOM TVIOTHOCTH U
MacCCOBBIM ZIOJISIM 3/IEMEHTOB, BXO/ISIINX B €T0 COCTaB;

- B/aJleTh TpaBUaMU 0Oe30racHOro obpallleHus C eAKWMH, TOPIOUMMH U
TOKCUYHBIMH Bell|eCTBaMH, CPe/ICTBaMH ObITOBOM XUMUH;

- OCYIIeCTBIATb IIOMCK XUMMUECKOW HWHGOpPMALMKd TI0 Ha3BaHUSAM,
HIeHTU(UKATOPaM, CTPYKTYPHBIM (DOpMYyJlaM Bel[eCTB;

- KPUTHUYECKU OLIEHWBATh W MHTEPIIPETHPOBaTh XMMUUECKYIO0 MH(OPMAL[HIO,
COJIEpIKAIIyIoCsI B COOOIIEHUSAX CpeNCTB MacCOBOM HH(MOpMaluu, pecypcax
HTepHeTa, HayUYHO-TIONY/IIPHBIX CTAaThSIX C TOUKW 3PEHHS eCTeCTBeHHOHAYUHOU
KOPPEKTHOCTH B IIe/IIX BBISIBJIEHUS OIIMOOUHBLIX CYXKAEeHWH W (hOpMHpOBaHUS
COOCTBEHHOM TTO3UINY;

- TIpeJCTaB/SATh IyTH pellleHusi T00anbHBIX IPOO/eM, CTOSIUX IIepe[
Ye/I0BEUECTBOM: IKOJIOTHUECKUX, SHEPreTUUYeCKHUX, ChIPbEBBIX, U PO/b XUMHHU B
pelleHr| 3THUX MpobieMm.

BbInyCKHUK Ha 6a30BOM YPOBHE TTO/yUHT BO3MO>KHOCTh HAyUUThCS:

- WJUTIOCTPUPOBATh Ha TIPUMepax CTaHOBJ/IEHHWE W SBOJIIOIMIO OpPraHUYecKou
XUMUHM KaK HayKH Ha pa3/IMUHbIX UCTOPUUECKUX 3Tarax ee Pa3BUTHS;

- MCII0/Ib30BaTh METOZbl HayYHOI'O MMO3HAHMS TPHU BHITOHEHUH IIPOEKTOB M
yueOHO-HCC/IeIoBaTeTbCKUX 3a7lau 110 U3yUeHHI0 CBOWCTB, CITIOCOO0B MOTyUYeHUs U
pacIio3HaBaHUs OpPraHUYeCKUX BEIIeCTB;
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- 00BsicHATH mTpuUpoAy U crhocobbl 00pa3oBaHUS XUMUUYECKOW CBSI3M:
KOBaJIeHTHOU (TIOJIIPHOM, HETOJ/ISIPHOM ), MIOHHOU, MeTa/VInueCKOu, BOAOPOAHOU - C
1[e/TbI0 OTpe/ie/ieHUs1 XUMUUeCKOW aKTUBHOCTU BeIlleCTB;

- yCTaHaB/IMBaTb TE€HETUUECKYI0 CBsI3b MEXKJYy KaacCcaMd OpraHUYecKux
BelllecTB  Jyid  000CHOBaHWS TIPUHLIMITHAATBHONW  BO3MOJKHOCTHA — TIOJTyUeHUS
OpraHuYecKux CcoeJMHeHUN 3a/JaHHOTO COCTaBa U CTPOEHUS;

- yCTaHaB/IMBaTh B3aUMOCBSI3U MeXAy (akTaMu U Teopuel, TPUUMHONU U
C/ie[ICTBUEM TpU aHajM3e TPO0IeMHBIX CUTyallMi U 000CHOBaHWU TIPUHUMAaeMbIX
pellIeHU Ha OCHOBE XMMUUECKUX 3HAaHUM.
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5. COJJEPKAHUE YYEBHOM JIMCIIUII/TVMHBI

Bsegenue.

HayuHble MeTOAbl TIO3HAaHWSI BeEIIECTB U XUMWYECKUX SIBJIeHUU. Posb
SKCIIepMMeHTa M TeOpuM B XUMUM. MogenvpoBaHWe XUMUYECKUX TIPOLIeCCOB.
3HaueHWe XWUMHUM NpU O0CcBoeHWM crenuanbHocTerd CIIO TexHuyeckoro mpodusis
npodecCUOHATFHOTO 00pa30BaHUs.

1. O6mas ¥ HeopraHuyecKasi XUMHUA

1.1. OcHo@Hble NOHsIMUSA U 3AKOHbI XuMuu

OcHogHble noHssmusi xumuu. BemectBo. Atom. Mosekyna. XuMUUeCKUM
sneMeHT. Ausuiotporivsi. IIpocTele W C/I0)KHBIE BeljecTBa. KadecTBeHHbIM U
KO/MYeCTBeHHbI  COCTaB  BeleCTB. XHMUUECKWe 3HaKU U (OPMYJIBI.
OTHOCHTe/IbHBIE aTOMHAs U MOJIEKYJIIpHasi Macchl. KommuecTBo BellleCcTBa.

OcHoBHBIe 3aKOHbI XMMHHM. (CTexvoOMeTpusi. 3aKOH COXPaHEeHWs MacCChbl
Bel[eCTB. 3aKOH TOCTOSIHCTBA COCTaBa BellleCTB MOJIEKY/ISIPHOW CTPYKTYPbl. 3aKOH
ABorazipo u cneJCTBUS U3 HETO.

PacueTHble 3a/jauM Ha HaxOXX[eHHWe OTHOCUTE/NILHOM MOJIEKY/ISIPHOM Macchl,
orpejiesieHre MaCCOBOM JJ0JIM XUMUYECKUX 3/IEMEHTOB B CJI0’KHOM Bell|eCTBe.

Hdemoncmpayuu

Mopenu aTOMOB XUMHUYECKUX 3/1IEMEHTOB.

Mopgenn MosieKyal TPOCTBbIX M CJAOXKHBIX BellleCTB (IlIapOCTep)KHEBbIE U
Crroapra-bpurne6a).

KoJsnekuust mpoCThIX M CII0’KHBIX BeL[eCTB.

Hekoropsle BelllecTBa KOIMYeCTBOM 1 MOJIb.

Mo/ienb MOISIpHOTO 0ObeMa Ta30B.

Annorponus ¢pocdopa, KUCIOPOAa, O0Ba.

ITpakmuuecku-1a6opamopHble 3aHsAMus

I1JI3 Nel PacuéTsi 1o dopmyam.

I1JI3 Ne2 PenieHvie pacueTHbIX 3a7ay 10 YpaBHEHUIO pPeakliUU Ha HaxOoK[eHue
Macchl (KOMYecTBa BelllecTBa, 00bEMa) M0 W3BeCTHOW Macce (KOJIMUeCTBY
BelleCTBa, 00BEMY).

ITpogunbHble u npogeccuonHanbHO 3HaAUUMBIE 3/1eMeHMbl COOEPHCAHUSI.
AnnoTporniHble MoaudUKaluy yriaepoga (anmas, rpaduTt), Kuciaopoja (KHACI0pPO[,
030H), onoBa (cepoe u 6Gesoe 0/10B0). IloHATHME O XWMHUYECKOW TEXHOJIOTHH,
OHMOTEeXHOJ/IOTHY M HAHOTEXHOJIOTUH.

1.2. IMepuoduueckuli 3akoH u Ilepuoduueckas cucmema Xumuueckux

anemenmos /[. . MeHOeneeea u cmpoeHue amoma

Ilepuoanueckuu 3akoH [I. . MenpgeneeBa. OtkpeiTue /1. V1. MenzaeneeBbiM
[Tepuoguueckoro 3akoHa. Ilepuoauueckuii 3akoH B dopmynaupoBke . W.
MengeneeBa. Ilepuoguueckass Tabmuila XUMAYECKUX 3/IeMEHTOB - rpaduueckoe
otoOpakeHHe TIepUOJUUYecKoro 3akoHa. CTpPyKTypa TMepuoAnvecKod TaOJIULbL:
repro/ibl (Masibie U 6oJIbINMe), TPYMIILI (T/IaBHas ¥ T0O0YHast).

CmpoeHue amoma u ITepuoduueckuti 3akoH JI. . MeHOeneesa. Atom —
CIoKHasg yactuua. fapo (IMpOTOHBI M HEUTPOHBI) W 3/eKTPOHHasi 000J0uKa.
N3oTorbl. CTpoeHUe 3/1eKTPOHHBIX 000/10UeK aTOMOB 3/IeMEHTOB MaJlbIX TIePUO/OB.
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OcobeHHOCTH CTPOeHUs 3JIEKTPOHHBIX 000/I0UeK aTOMOB 371€MEHTOB OOJIBIIIMX
1eprozoB (MepexoHbIX 3JIEMEHTOB).

[TonsiTe 06 opbuTansx. s-, p- U d-opourtanu. DNeKTPOHHbIE KOHGMHUTYpaLUN
aTOMOB XMMHUECKUX 3jieMeHTOB. CoBpemeHHass (hopmy/MpoBKa [leproauyeckoro
3aKOHa. 3HaueHwe [lepuoanueckoro 3akoHa U [lepUoAuyeckord CHUCTEMBI
xuMuueckux 3jeMeHToB [I. V. MeHeneeBa /sl pa3BUTHS HAayKU U TOHUMAaHUS
XMMUUECKOU KapTHUHbI MUpa.

Hdemoncmpayuu

Paznuunbie opmbl TTepruoanueckor cucTeMbl XMMUUYeCKUX 31emMeHTOB [I. U.
Menpeneesa.

NvuHamuueckyie TabIULBI AJi MOZeTMpOoBaHus [1leproAnuecKoi CUCTeMBI.

OneKTpy3aLys Tesl ¥ UX B3auMOZEeNCTBHE.

ITpakmuuecku-1a60pamopHbie 3aHAMus

I1JI3 Ne3 XapakTeprCTHKa 3JIeMeHTa 10 ero T0JI0KeHUI0 B Tabuiie.

ITIpogpunbHble u npogeccuoHanbHO 3HAUUMbBIE 3/71eMeHIMbl COOePHCAHUSI.
PagroakTuBHOCTh. VICmo/ib30BaHWe paJIMOAKTUBHBIX H30TOMOB B TEeXHUUYECKUX
Le/six. PeHTreHOBCKOe W3/lyueHre U ero UCMOJIb30BaHWe B TEXHUKE U MeJULIVHe.
MopenvpoBaHue KaK MeTO/, TPOrHO3UPOBAHUS CUTYallud Ha POX3BO/ICTBE.

1.3. CmpoeHue seujecmea

HNonHast xuMu4YecKasi CcBA3b. KaTvoHbl, uX oOpa3oBaHuWe W3 aTOMOB B
pe3ysibTaTe Tipollecca OKHUC/IeHUs. AHWOHBI, uX oOpa3oBaHMe W3 aTOMOB B
pe3yJ/bTare IMpoLecca BOCCTaHOBIeHUsA. VIOHHas CBSA3b KaK CBSI3b MeXy KaTUOHAMU
Y aHMOHaMH 3a CUeT 3/IeKTPOCTaTUUeCKOro MpUTskeHus. Kiaccudukaiysi MOHOB:
10 COCTaBY, 3HAKy 3apsijia, HAJIMUMIO THUAPAaTHOW 000/0uKu. VIOHHBIE pelleTKH.
CBoMCTBa BeIeCTB C MOHHBIM TUIIOM KPUCTA/VIMUEeCKOUN PelleTKH.

KoBajieHTHasi XHMH4YeCKasA CBs3b. MexaHn3M 00pa30oBaHUSI KOBa/IEHTHOU
cBsi3u  (OOMeHHBIW W ZIOHOPHO-AaKIENTOPHBIN).  OeKTPOOTPHUIATe/TbHOCTb.
KoBasieHTHBIe TIO/ISIpDHAasi U HeToJisipHasi CBsi3U. KpaTHOCTh KOBaJIeHTHOM CBSI3U.
MosnekynsipHble U aTOMHble KpUCTa/uinueckue perieTkd. CBOMCTBa BeIECTB C
MOJIEKY/ISIPHBIMU ¥ aTOMHBIMU KPUCTA//IMU€CKUMU pelleTKaMHU.

Meta/inueckasas CcBfA3b. MeTa/uiMueckass KpUCTa/iMyeckas pelieTka |
MeTa/l/ThyecKasi XuMmuueckasi CBsi3b. dr3nueckrie CBOMCTBA MeTalJIOB.

ArperaTHble COCTOSIHUA Bell|eCTB M BOJOPOAHAas CBA3b. TBeproe, )XUAKoe U
razoobpasHoe coOCTOsiHUSI BelllecTB. [lepexo/i BelljeCTBa M3 OJHOTO arperaTHOTO
COCTOSIHUA B Apyroe. BojopoaHas cBA3b.

Yuctele BemjectBa M cMmecu. [loHaTue o cmecu BelecTB. I'oMOreHHele u
rereporeHHbie cMecrd. CocTaB cMeceii: 00beMHass U MaccoBasi 011 KOMITOHEHTOB
CMeCH, MaccoBasi j0Jis IPUMeCeH.

JMucnepcHble cucrembl. [ToHsTHe 0 AucniepcHOl cucteMe. [ucrnepcHas dasza u
aucriepcioHHas  cpepa. Knaccudukauus aucnepcHbIX cuctem. [loHsitue o
KOJITOUIHBIX CUCTEeMaXx.

Hdemoncmpayuu

Mopenb KpUCTa/IIMYeCKOM pellieTKU X/I0py/ia HaTpusl.

OOpa3ibl MHHEPA/JoB C MOHHOW KPUCTA/I/TMUeCKOW PpeIleTKOW: KasbI[1Ta,
rajuTa.
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Mopenn KpUCTa/LTMUeCKUX PeIIeTOK «Cyxoro jabfa» (Wnu Hoja), aaMasa,
rpadura (WM KBapLa).

[Tpubophk! Ha KUAKUX KPUCTa/I/Iax.

OG6pa3siibl pa3IMUHBIX JUCTIEPCHBIX CUCTeM: 3MYJIbCUH, CyCIIeH3uH, aspo30Jiei,
resied v 3o7eit. Koarynsauus.Crunepesuc. Opdekt Tungans.

ITpakmuuecku-1a6opamopHble 3aHsAMus

I1JI3 Ne4 OrmipefesieHre CTerleHW OKUC/IEHUS U BaJIeHTHOCTHU B COeJUHEHUSIX.

IIpopunbHblie u npogeccuoHanbHO 3HaAUUMbIe 3/71€MeHIMbl COOePHCAHUSI.
[ToJIIpHOCTH CBSA3Y M MOJIIPHOCThL MOJIeKyJibl. KoHgeHcauus. Tekydyects. Bo3roska.
Kpucranmzaius. Cybaumaiius U gecyomuMaiiys. AHOManuu (pu3ndeckux CBOWCTB
BOZbl. ’Krgkue Kpuctauibl. MuHepanbl Y rOpHbIE MMOPOAbI Kak MPUPOJHbIE CMECH.
OMy/JIbCUA M CyCIieH3ud. 3omu (B TOM umcie aspo3onu) u remu. Koarynsous.
Cunepesuc.

1.4. Booa. Pacmeopbl. Daekmpoaumuyeckas ouccoyuayust

Bopa. PacTtBopsl. PacTtBopenue. Bozja kKak pactBoputesib. PacTBOpMMOCTb
BelllecTB. HachlljeHHbIe, HeHAChIIL|eHHbIe, MTepeChIleHHbIe PaCTBOPhI. 3aBUCUMOCTD
PacTBOPUMOCTH Ta30B, KUJKOCTEN U TBePAbIX BEIIEeCTB OT Pa3/IMUHbIX (DaKTOPOB.
MaccoBast Zj0/151 paCTBOPEHHOT'O Bell[eCTBa.

OJIEKTPO/IMTHYECKasA [JUCCOMALMsl. OJIeKTPOJIUTbI U HEeIJEKTPOUTHI.
DNeKTponuTHYecKast JIACCOLIALIUS. MexaHH3MBI 3/71eKTPOJIUTUUECKOM
JYCCOLMalUM /Il BellleCTB C pas3/IMUHbIMU TUIIAMU XUMUUYECKOW CBSI3M.
'mapatvpoBaHHble W HeryWJpaTUpPOBaHHble HOHBI. CTereHb 3JIeKTPOJUTAYECKOU
aucconuaiuu. CuibHble U c1a0ble 371eKTPo/MThl. OCHOBHBIE TIOJIOXKEHUS] TeOpUn
3J1IeKTPOJIMTUUECKOM Auccoruaui. KucioTel, 0CHOBaHUS U COJIA KaK 3/I€KTPOJIUTHI.

Hdemoncmpayuu

PacTBOprMOCTE BeleCTB B BOZE.

CobupaHue ra3zoB MeTOZIOM BbITECHEHHSI BOZBI.

PacTtBopeHue B BOJje CepPHOM KUCJIOTHI U COJIe aMMOHMUSL.

OG6pa3siibl KPUCTaIJIOTU/[PATOB.

N3roros/ieHre TUICOBOM MOBSI3KHU.

WcnbiTaHre pacTBOPOB 3/E€KTPOJIUTOB U HEJJIeKTPOJIUTOB Ha MpeAMeT
JIMCCOLMALMKM. 3aBUCUMOCTD CTeIeHU 3/71eKTPOIUTUYECKON AUCCOLMAI[MNA YKCYCHOM
KUCJIOTBI OT pa3baB/ieHus1 pacTBOpa.

[Br>KeHHe OKpallleHHbIX KOHOB B 3JIEKTPUYECKOM I10J1€.

[IpuroroByieHre )XeCTKOW BOJIbI M YCTPAHEHUE ee KeCTKOCTU. VIOHUTBL.

OO6pasiibl MUHepalTbHbIX BOZ, pa3/TMUHOTO Ha3HAUeHHsl.

ITpakmuuecku-1a60pamopHbie 3aHAMus

I1J13 Ne5 IlpurotoBneHre pacTBopa 3aJlaHHOM KOHLIEHTPAL[HU.

I1JI3 Ne6 PerieHue 3a1au Ha MaCCOBYIO [I0JIF0 PACTBOPEHHOIO BelllecTBa.

ITpogunbHblie u npogeccuonHanbHo 3HAUUMBIE 3/1eMeHMblL COOEPHCAHUSI.
PacTBopeHMe Kak (PU3NKO-XUMUUECKUM Tiporjecc. TerioBble 3(QeKTsl npu
pPacTBOPEHUH.

Kpucramnoruzapatel. PellleHve 3ajay Ha MacCOBYKO [JOJIF0 PaCTBOPEHHOIO
BelljecTBa. [IpMeHeHNe BO/bI B TEXHUUECKUX 1[e/siX. JKeCTKOCTh BO/IbI U CTIOCOOBI
ee ycTpaHeHus1. MrHepasibHble BOJBI.
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1.5. Knaccugukayus HeopeaHuueckux coeOuHeHull U ux cgoticmea

Kuciorbl ¥ ux cBOMCcTBA. KUCIOTHI Kak 371€KTPOJIUTHI, UX KaacCuUKalus 1o
pas/iMuHbIM TpH3HaKaM. XHWMHUUYeCKHe CBOMCTBA KHCJIOT B CBETe TeOpUM
3JIEKTPOIUTUUECKOU ZCCOLUALNN. OcobeHHOCTH B3aMMO/IeHCTBUS
KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KUC/IOT C MeTasuiaMu. OCHOBHbIE CTIOCOOBI
TOTyUeHHUsI KACJIOTHI.

OcHoBanusi uW uXx cBoucTBA. (OCHOBaHUSA KaK 3/J€KTPOJUTBL, UX
K/1accuduKalys Mo pa3/M4HbIM MpHU3HaKaM. XUMHUUYeCKHe CBOMCTBA OCHOBAaHUM B
CBeTe TeOpUH 3JIeKTPOJUTUUECKOW Auccoupalvu. PasnokeHue HepacTBOPUMBIX B
BOZie 0oCHOBaHU. OCHOBHBIE CTIOCOOBI TTOTYUeHHSI OCHOBAHHM.

Comm u ux cBovicrBa. Conu Kak 3/1eKTpoauTel. Conmu cpefjHUe, KUC/ble U
OCHOBHbIe. XMMHUECKMEe CBOWMCTBA COJIeM B CBETE TEOPUU 3JIEKTPOIUTUYECKOU
auccormanuu. CriocoObl moyueHus coneid. ['maponus cosei.

Okcuapl U ux coiicrBa. Coseobpa3yroiiye U Hecosieobpa3syrole OKCHBI.
OcHoOBHbIe, aM(pOTepHbIe U KUCTIOTHBIE OKCU/Ibl. 3aBUCMMOCTb XapakTepa OKCHZa OT
CTereHu OKUC/eHHs 00pa3yrolero ero MeTtauina. XUMUUeCKHe CBOWCTBA OKCH/IOB.
[TonyyeHre OKCUIOB.

Hdemoncmpayuu

B3aumopeiicTBue a30THOM W KOHLEHTPUPOBAaHHOM CEPHOM KHUIOT C
MeTasulaMH.

['openue gocdopa ¥ pacTBOpeHUe MPOIyKTa TOPeHUs B BOJI€.

[TonyyeHue u cBokicTBa aMm(pOTEPHOT0 TUAPOKCH/A.

Heobpatumbiii ruaiponu3 KapOuzia KaabLysl.

OO6paTuMBIi TUIPOU3 COJIeH Pa3/IMYHOTO THUIIA.

IIpogunbHblie u npogeccuoHanbHO 3HaAUUMBIE 3/1eMeHMbl COOePHCAHUSI.
[lpaBuna pa3baByieHusi CepHOM KHUCIOTHI. Vcrmonb3oBaHHe CepPHOM KHC/IOTHI B
TIPOMBILIJIEHHOCTH.

Epkvie 1miesous, WX WCMNOAb30BaHWE B TIPOMBILLUIEHHOCTUA. [amieHas wu
HeraiieHass W3BeCTb, WX TIpUMeHEHHe B CTpOWUTeNnbCTBe. [wric u amebacTp,
TUTICOBaHUE.

[Tonsitue o pH pactBopa. KwucnoTHasg, 1jesoyHasi, HeWTpaibHasi cpeja
pPacTBOPOB.

ITpakmuuecku-1abopamopHble 3aHsamus

IIJI3 Ne7 WcmbiTaHWe pacTBOPOB KHC/IOT WHAMKATOpamMu. B3anmogenicTBue
KUCJIOT C MeTa/lJlaMU; OKCHUJaM1, OCHOBAaHUSIMU U COJISIMHU.

I1J/I3 Ne8 VcnbiTaHue pacTBOPOB Lesiouer UHAWKATOpaMu. B3anmogercTBue
1ies0uenr ¢ consiMu. Pa3no>keHre HepaCTBOPUMBIX OCHOBAHUM.

I1JI3 Ne9 BzaumogelicTBue cosel C MeTa/laMd M IpyT C Apyrom. I'hnaposin3
coJjier pa3/IMYHOro THIIa.

1.6. Xumuueckue peakyuu

Knaccudukanusa XuMudecKnx peakiMi. Peakijuy coeJuHeHUs], pa3/io>KeHus,
3amelieHusi, obmeHa. Karamutuueckue peakuyd. OOpaTvMble U HeoOpaTUMbIe
PeakLyu.

['omoreHHble =~ U TeTeporeHHble  peakIuu. OK30TepMUUYecKue U
3H/I0TEPMUYECKHEe PeakLUH.
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TennoBoli 3¢ deKT XuMUUeckux peakiivii. TepMoxuMuueckKre ypaBHeHUsI.

OKHMC/IUTe/IbHO-BOCCTAHOBUTE/IbHbIEe  peaknuu. (CrTereHb  OKUC/IEHUS.
OxkuciuTennb YW BOCCTaHOBJ/eHHWe. BoccraHoBuTeslb U OKuC/IeHHWe. Mertoz
3JIEKTPOHHOTO  0aslaHca  Jjis  COCTaB/ieHWs  YPaBHEHUM  OKUCUTEeTbHO-
BOCCTaHOBUTE/IbHBIX PeakL1K.

CkopocTh XUMHUECKHX peaknuu. [IoHATHE O CKOPOCTH XUMHUUECKUX
peaklyi. 3aBUCUMOCTb CKOPOCTA XMMHUYECKUX PEeakLMd OT pa3NuHbIX (PAaKTOPOB:
TIPUPO/bI PearupyrolyX BellecTB, UX KOHL[EHTPAL[UX, TeMIepaTyphbl, TOBEPXHOCTH
CONPUKOCHOBEHMS U UCII0/Ib30BaHUS KaTaJu3aTOPOB.

OoOpaTuMoCcTh XMMHUYECKHX peakuid. OOpaTuMble 1 HeoOpaTUMbIe peaKIjvH.
XuMurJeckoe paBHOBecHe U CIOCOOBI ero CMeIeHus.

demoncmpayuu

[Tpumepsl HeOOPAaTUMBIX Peaki[ui, UAYIIMX ¢ 00pa3oBaHKEM OcCafika, ra3a Wiu
BO/IbL.

3aBUCHMMOCTb CKOPOCTU peakLjy OT IIPUPO/bI pearrpyroliyx BellecTs.

B3aumopeiicTBue pacTBOPOB CEpHOM KHC/IOTBI C pacTBOpPamMHM THUOCYJ/b(aTa
HaTpus pa3/IMuHOM KOHLIEHTPAL[UY U TeMIlepaTyphl.

Mogenb KUmsiero cJios.

3aBUCUMOCTb CKOPOCTU XMMHWYECKOW peaklMM OT MPUCYTCTBUSI KaTaau3aropa
Ha TIpuMepe pas3/oyKeHUs MepoKCH/a BOAOpo/a C MOMOLIBI0 AUOKCH/A Mapraiia u
KaTasasbl.

Mogenb 3/1eKTpo/3epa.

Mopenb 3/1eKTPOJIM3HOM BaHHBI 15 TIOJTyYeHHs aTIFOMUHUS.

Mopenb KONOHHBI CHHTe3a aMMHaKa.

ITpakmuuecku-1a60pamopHbie 3aHAMus

IIJI3 Nel0 CocraBsieHWe OKUCIUTETbHO-BOCCTAHOBUTENIBHBIX peakuhd  C
MCTI0/Ib30BaHNEM MeTo/ia 3/IeKTPOHHOTO DOasaHca.

IIVI3 Nell 3aBUMCHMMOCTB CKOPOCTHM XUMHYECKOM peakLUM OT pas/InyHbIX
(hakTOpOB.

ITpogunbhbie u npogeccuonHanbHO 3HaUUMBbLE 3/1eMeHMbl COOEPHCAHUSI.

[TonsiTe 00 3/eKTposM3e. DJEKTPOJM3 PacilylaBOB. DJIeKTPOJIM3 PACTBOPOB.
ONIeKTPONIMTUYECKOe — TOoJiyyeHHe  amtoMuHusA.  [IpakTUueckoe  NpvMeHeHHe
snekTposn3a. ['anbBaHoracTvka. ['anbBaHOcTerusi. PadwvHMpoBaHMe 1IBETHBIX
MeTa/1oB. KaTtamu3. ['oMoreHHble Y reTeporeHHble Karaju3aTopbl. [IpomMOTOpHI.
Kartanutrnueckue sifibl. IHTHOUTODBI.

[Ipon3BOACTBO aMMUaKa: ChIpbe, anrapaTypa, Hay4YHble TTPUHLUIIBI.

1.7. Memanibl u Hememanibl

Metannbl. OcoOeHHOCTM CTPOEHUsI aTOMOB M KpPHUCTa/IIoOB. Dusnueckue
cBoOiicTBa MeTas/ioB. Knaccudukalyss MeTa/uioB MO Pa3/MUHBIM  T[PU3HAKaM.
XWMUYecKre CBOMCTBA MeETa/UIOB. JJEKTPOXUMHUUECKUN PsiJi HalpsoKeHUM
MeTa/IJIOB. MeTajisioTepMus.

O6mme crnocoObl  TOyueHUss MeTa/ioB. [loHSTHE O MeTa/UTypruu.
ITupomeTasnyprus, ruipoMeTa/ulyprusi U snekrpomMeTtanyprusi. CrijiaBbl UepHble U
LIBETHBIE.

18



Hemera/uibl. OcOOEHHOCTH CTpOEHHsS aTOMOB. HemeTtasmibl — TIpPOCTBIe
BellleCcTBa. 3aBUCHMOCTb CBOMCTB Ta/IOT€HOB OT WX I0JIOXKeHUs] B MePUOANYeCKOMN
cucteme. OKUCIUTeTbHBIE YW BOCCTAaHOBUTE/IbHbIE CBOMCTBA HEMETAa/VIOB B
3aBUCUMOCTHU OT UX T0JIOXKEHUS B PAAY 3JIEKTPOOTPULIATE/IbHOCTH.

Hdemoncmpayuu

Kosnekus meTtasios.

B3aumMogelicTBe MeTa/lyIoB C HeMeTas/ljlaMy (KeJjie3a, LIMHKA W aFOMUHUS C
CepoMu, aJtOMUHUS C MO/I0M, CYPbMBI C XJIOPOM, TOPEHHE Kejie3a B XJI0pe).

['openue MeTasioB. AJTFOMUHOTEPMUS.

Konnekimsi HemeTa/ioB. ['opeHue HemeTa/ioB (cepwbl, ¢ocdopa, yris).
BeiTecHeHre MeHee aKTHMBHBIX TajloTeHOB U3 pacTBOPOB UX cosieii bGosee
AKTUBHBIMH r'a/IOT€HaMM.

Mopenb TPOMBILLIEHHOW YCTaHOBKU [Jid TIPOU3BOJCTBA CEPHOM KHUC/IOTHI.
Mogenb mieun aAsig oOXKWra W3BeCTHSKA. KOJIMeKI[UU TPOAYKI[UH CHTMKaTHOU
TIPOMBIIIIEHHOCTH (CTeKna, Gpapdopa, dasiHca, [jeMeHTa pa3/IMuHbIX MapoK U Ap.).

ITpakmuuecku-n1abopamopHble 3aHsMus

I1JI3 Ne12 Xumuueckue CBOMCTBA METaslJIOB.

I1JI3 Nel13 YcTpaHeHre BpeMeHHOM M OCTOSIHHOM »KeCTKOCTH.

T1/13 Ne14 3HakoMCTBO € 06pa3iiaMu MeTaJlJIOB U CI/IaBOB.

I1JI3 Ne15 3HakoMCTBO C 0OpasijaMy HeMeTaslJIoB U UX COe/IMHeHU.

IIVI3 Nel6  OkKuCIMTETbHO-BOCCTAHOBUTE/IbHbIE  CBOMCTBA  THUITUYHBIX
HEMeTaJlJIOB.

IIJI3 Nel7 PelieHve pacuéTHbIX 3a/auy Ha oOrpeje/ieHue TIPaKTUYeCKOro U
TeOPEeTUYeCKOro BbIX0/a MPOAYKTa peaklMy. PellleHre BapyaTUBHBIX 3a/a4.

I1JI3 Nel8 PemeHve sKcrieprMeHTa/bHBIX 3a/ia4, TeCTOB [0 HeOpPraHWYeCKOH
XUMUU.

IIpogpunbHble u npogeccuoHanbHO 3HAUUMbBIE 3/71eMeHIMbl COOePHCAHUSI.
Koppo3usi meTa/iyioB: XMMUUeCKast U 3/1IeKTPOXUMUYecKast. 3aBUCUMOCTb CKOPOCTH
KOpPpO3WH OT yCJI0BUM OKpy»Katolllel cpenbl. Kinaccudukaiys KOppo3uu MeTasyioB
T0 pa3/IMYHbIM Mpr3HakaM. CriocoObl 3all[UThl METa/IJIOB OT KOPPO3UH.

[Tpor3BOCTBO YyryHa U CTaju.

[TonyyeHne HeMeTa/uIOB (PPAKLMOHHOW TMEPEroHKOM >XUAKOrO BO3AyXa U
3JIeKTPOJIN30M PAaCTBOPOB WJ/IM PACI/IABOB 3/IEKTPOJIUTOB.

CurMKaTHas IPOMBILIIEHHOCTh. [TpOU3BOICTBO CEpHOM KUCIOTHI.

2. Oprannyeckasi XuMus

2.1. OcHo8Hble NOHSIMUS OP2AHUYECKOU XUMUU U meopusi CMmpoeHusl

Op2aHuyecKux coeouHeHull

IIpegmer opraHMyeckoM XuMHMHU. [IpupofHble, HWCKYyCCTBEHHble U
CUHTeTHUYeCKue opraHuyeckue BellecTBa. CpaBHeHHe OpraHUYeCKUX BelecTB C
HeopraHuueCKUMHU.

BaneHTHOCTb. XMMHUECKOe CTpOeHMe KaK TMOpsJA0K COeAUHEHUsI aTOMOB B
MOJIEKYJIbI [0 BaJIEHTHOCTH.

Teopus cTpoeHusi opraHuuyeckux coeguHeHuri A. M. bytaeposa.
OCHOBHBbIE TIOJIOXKEHUS] TeOPpUHA XHMMHUYECKOro CTpoeHusi. M3omepusi ¥ M30Mephl.
XvMuueckre GopMyJibl MU MOZIe/TM MOJIEKYJT B OPraHUYeCKOu XUMUU.
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Knaccudukanusi opraHuyeckux BemecTB. Kiaccudukaliiysi BelecTB 10
CTPOEHHUIO YIJIepPO/IHOTO CKeJieTa M Hamuuuio GyHKLIMOHaIBHBIX Tpyni. ['omMosioru u
romoJiorus. Hauana Homenksarypel IUPAC.

Knaccudpukanusa  peakniui B OpPraHM4YeckOod XUMHUHM.  Peakijuu
npucoefiuHeHysi  (TUPUPOBaHUs, TaJOreHUPOBAHUS, TUAPOraj0reHUpPOBaHUS,
ruzipataium). Peakijuu oTileryieHus: (JerupupoBaHus, JeruiporajioreHupoBaHus,
Jeruzparanum). Peakiyuuy 3amelieHus. Peakiinum nsoMepur3aljvu.

Hdemoncmpayuu

Mopenu MoJieKyJ1 rOMOJIOTOB M U30MepPOB OPraHUYeCKUX COeZIMHeHUN.

KauecTBeHHOe O0OHapy’)keHHe VTJiepoZia, BOJOpPOAAa W XJiopa B MoJieKyaax
OpraHhuYeCKuX COeIMHEeHUHN.

IIpogunbHble u npogpeccuoHabHO 3HAUUMBIE 3/1eMeHMbl COOePHCAHUSI.
[Tonatve o cyOcTpare ¥ peareHTe. Peakiud OKHC/I€HHS U BOCCTaHOBJIEHUS
opranudeckux  BemjecTB. CpaBHeHWe  KjacCMUKALMM  COeJWHEHUW U
K/1accruduKaluy peakijiii B HeOpraHUYeckoi U OpraHuuecko XMMUHU.

2.2. ¥Y21e8000po0bl U ux NpupoOOHble UCMOYHUKU

AnkaHbl. AJKaHbl: TOMOJIOTUUECKWW psll, U30MepuUsi U HOMEHKJaTypa
aJKaHOB. XMMHUYeCKMe CBOMCTBA aJKaHOB (MeTaHa, 3TaHa): rOpeHHe, 3aMellleHue,
pasJioKeHue, JeruipupoBaHue. [IpumeHeHNe ajikaHOB Ha OCHOBE CBOMCTB.

ANKeHbI. OTuseH, ero  TronyuyeHue  (JerupyupoBaHWEM  3TaHa,
JernosiMMepr3aler  mosvMaTuieHa).  ['omonoruyeckud — psii, — M30Mepus,
HOMEHK/IaTypa aJKeHOB. XWMHUYeCKre CBOMCTBA 3TW/IEHA: FOPeHUe, KaueCTBeHHbIe
peakiuu (obeciBeuriBaHe OpOMHOW BOABLI W pacTBOpa IlepMaHTaHaTa Kaiws),
ruzparanus, monumepusanus. [IppumeHeHne 5TuieHa Ha OCHOBE CBOMCTB.

JueHbl M Kayuyyku. [loHsTMe O [AWeHax KakK YIr/IeBOAOPOAAx C [JBYMsl
OBOWHBIMU cBsi3siMy. CollpsbKeHHbIe JueHbl. XUMUUecKre cBoiicTBa OyTagueHa-1,3
W u30mpeHa: obecriBeuriBaHWe OPOMHOM BOJAbI W TIOJIUMEpU3alvs B Kay4dyKH.
HaTypaibHbIM U CUHTETUYECKUE KayuyKd. Pe3rHa.

Ankunbl. AnetuneH. XuUMUYeCKWe CBOMCTBA alleTWIeHa: TOpeHwue,
obecrBeuriBaHre OPOMHOI BOJIbI, TIPUCOEVHEHHI XJIOPOBOIOPOZiA W TH/paTallyisl.
[IpyuMeHeHue aljeTW/ieHa Ha OCHOBe CBOMCTB. MeXXKaaccoBasi UW30Mepusi C
asKaZiueHamH.

Apenbl. ben3on. Xumuueckde cBoiicTBa OeH3o/a: TopeHue, peakiydd
3amelrieHusi (rajoreHMpoBaHUe, HUTpPOBaHWe). [IprMeHeHue OeH30j/la Ha OCHOBe
CBOMCTB.

IIpupoaHble HMCTOYHMKHM YIJIeBOAOPOAOB. [IpupogHbii ra3: coCTas,
TIpUMEHeHre B KaueCTBe TOTJIMBA.

Hedts. CocTaB u niepepabotka HedTH. [Teperonka HedTH. HedrernpoyKTsi.

Hdemoncmpayuu

['openue meTaHa, 3TW/IEHA, alleTU/IeHa.

OTHollleHWe MeTaHa, »JTWIeHa, aleTheHa U 0OeH307Ma K pacTBOpam
TepMaHraHaTa Kaivst 1 6poMHOI Boje.

[Tonyyenne >TuneHa peakLued JervjpaTaliyd STaHO/a, aleTWieHa —
TM/IPOJIU30M Kapbu/ia Kaslblivsl.
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Pa3snokeHune kayuyka Ipy HarpeBaHWM, UCIIbITaHKEe TIPOJYKTOB Pa3JiOKeHUs Ha
Herpe/e/IbHOCTb.

Konnekiyss obpasijoB HedpT u HedTenpoAykToB. Kosmekiusa «KamMeHHBIN
YrOJIb Y TIPOAYKLUS KOKCOXUMUYECKOr'0 IIPOU3BO/CTBAY.

ITpakmuuecku-1abopamopHble 3aHsAMus

I1JI3 Ne19 M3rotoByieHre Mo/iesiel MOJIeKYJI Mpeie/TbHbIX YIeBOA0POOB.

IIV/I3 Ne20 CocraBieHrde CTPYKTYPHBbIX (DOpMYJ HM30MEpPOB, T'OMOJIOTOB
ankaHoB. CocTaB/ieHUe Ha3BaHWUM MpeJie/IbHbIX YIIeBOJ0PO/OB.

IIVI3 Ne21 KauecTBeHHOe oripejesieHue yrjepoza, BOAOpPOJa U XJjopa B
OpraHhYeCKUX COeJUHEHUSIX.

I1JI3 Ne22 ITlonyuyeHve MeTaHa U U3y4YeHHe ero CBOMCTB: FTOPeHUe, OTHOIIeHUe
K OpOMHOI1 BOZie ¥ PaCTBOPY TlepMaHraHaTa KaJlusl.

I1JI3 Ne23 [losiyueHure 3TUIEHA U OIBITHI C HUM.

IIV/I3 Ne24 PerieHve 3a/au Ha HaXOXAEHUsT MOJEKYJSIPHON (opMyJibl
ra3o00pa3HoOro yriaeBo/[opo/a.

T1JI3 Ne25 3HaKOMCTBO C KOJUIEKI[Hel ¢ oOpa3liaMu Kayuyka.

IIVI3 Ne26 3HaKOMCTBO C oOpasijamul YI/ieBOJOPOJIOB M TPOJAYKTaMU UX
repepabOTKU.

ITpogunbHble u npogeccuonHanbHO 3HaAUUMBIE 3/1eMeHMbl COOEPHCAHUSI.
[TpaBuno B. B. MapkoBHukoBa. Krnaccudukaiusi ¥ Ha3HaueHHe KaydyKOB.
Knaccudukaius v Ha3HaueHve pe3vH. BynkaHu3alus Kaydyka.

[TonyueHue aijeTueHa MAPOIM30M MeTaHa M KapOuaHbIM criocobom. Peakifusi
Mo/IMMepU3alui  BUHWIXJIOpUAA. [loNIMBUHWIX/IOPK, W €ro  IIpUMEeHEeHHe.
Tpumepwu3aijus arjeTusieHa B 6eH307.

[TonsTe 06 5SKcTpakiuu. BoccraHoBieHWe HUTPoOeH30/la B aHWJIVH.
['omonoruueckuy psig apeHoB. Tosyosn. HutpoBanue Tonyosna. TpoTus.

OCHOBHbIe HarpaBJieHUs IPOMBILLITIEHHOU TlepepaboTKU MPUPOJHOTrOo ras3a.

[MomyTHBIM HedTsHO ra3, ero rnepepaboTka.

[poriecchl TPOMBIILJIEHHON TiepepaboTKu He(THU: KpPeKWUHT, pUGOPMUHT.
OxkTaHOBOE YMC/I0 O€H3WHOB U LIeTaHOBOE YMCJIO [IM3e/IbHOTO TOTIMBA.

Kokcoxummueckoe rnpou3BOACTBO U €ro NPOAYKLUSL.

2.3. KucnopodcoOepacaujue op2aHuyecKue coeOUHeHUst

Cnuprsl. [TosnyueHue 3TaHo/1a OpoyKeHHEM TJIFOKO3bI U THApaTaljiei STuieHa.
'vapokcunbHasi Tpynmna Kak —(QyHKUMOHanbHasi. [loHsiTMe O mpefebHBIX
OHOATOMHBIX CITUPTAaX.

XuMHYeCcKre CBOMCTBA 3TaHO/A: B3aUMO/IeHCTBHE C HAaTpueM, oOpa3oBaHue
TIPOCTBIX U CJIOKHBIX 3(UPOB, OKWUC/IeHWe B anbAeruj. [IpumeHeHue 3TaHO/a Ha
OCHOBe CBOMUCTB. AJIKOTO/M3M, ero IOC/Ie[CTBUS /Il OpraHvh3Ma 4YejoBeKa U
rpeAynpexieHue.

['mvuepyH Kak IIpe/CTaBUTe/Ib MHOIOaTOMHbIX CnupToB. KauecTBeHHas
peaxkiusi Ha MHOroaTOMHble CUpPThL. [IpyMeHeHuMe rinLepyHa.

®denon. dusnyeckue U XMMUYECKHWe CBOMCTBa (eHosma. B3auMHoe BivsHHUe
aTOMOB B MOJIeKyse (eHosa: B3aUMOJEWCTBUE C TMAPOKCHJOM HaTpUsi U a30THOU
kucyioTou. [IpumeHeHure eHOa HA OCHOBE CBOMCTB.
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Anbaerugpl. Ilonatve 00 anbAerwzax. AJfbAerwjiHas TpyIa Kak
GyHKIMOHabHas.

dopmasnblerys; U ero CBOMCTBA: OKUC/IEHHWE B COOTBETCTBYHOIIYH) KHUCJIOTY,
BOCCTAHOBJIEHHE B COOTBETCTBYIOIMM CUPT. [TonyueHre anbAeruioB OKUC/IeHUEM
COOTBETCTBYHOIIUX cNUPTOB. [IpriMeHeHre opMasib/iery/ja Ha OCHOBE ero CBOMCTB.

KapOoHoBbie KHCI0THI. [ToHSTHE 0 KapOOHOBBIX KHC/IOTaX. KapOoKcHIbHast
rpyIina Kak (yHKIMOHa/IbHas. ['oMo/ioruueckyid psifi mpeie/ibHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KUC/IOT. ITosiyueHre KapOOHOBBLIX KHC/IOT OKHC/IEHWEM alb/IeruzioB.
CBolicTBa YKCYCHOM KHC/IOTBI: 00II[e CBOWMCTBA C MHHEPA/IbHBIMHA KHC/IOTaMH U
peakuysi sTepudukaiuu. [IpyMeHeHHe YKCYCHOM KHUCJIOTbI Ha OCHOBE CBOWCTB.
Bhicime KUpHbIe KUCIOTHI Ha MpUMepe TalbMUTUHOBOU U CTeapUHOBOM.

Cnoxubie 3¢upbl U KUpbL [lo/syyeHWe C/IOXKHBIX 3(DUPOB peakiLuen
sTepudukanyu. CnoxHbie 3(UpHI B IPUPO/Je, UX 3HaueHUe. [IpriMeHeHre CI0XHBIX
3¢bHpOB Ha OCHOBE CBOMCTB.

JKuphl Kak cioxHbie 3¢upbl. Knaccudukaiys >kxupoB. XvMUueckue CBONCTBa
JKAPOB: TU/JPOJIU3 Y TUAPUPOBAHUE XXUJKUX )KUPOB. [IpuMeHeHMe )KUPOB Ha OCHOBE
CBOMCTB. MblLa.

YrneBoawbl. YrieBofbl, uX KiaaccuuKalus: MOHOcaxapuzbl (TJIFOKO3a,
dbpyKTO3a), Avcaxapu/bl (Caxapo3a) v rnoaucaxapyuibl (Kpaxmarsl v 1e/I/TH/103a).

['mroKo3a - BellleCTBO C JBOMCTBEHHOM (YHKI[Med - aJibJeryujoCupT.
XYWMHUUeCKWe CBOWCTBA TJIFOKO3bl: OKHUCJIEHWE B TJIFOKOHOBYK  KHUCJIOTY,
BOCCTaHOBJIeHWe B cOpOUT, criupToBOoe OpoxkeHue. I[IprMeHeHHe TJIFOKO3bl Ha
OCHOBE CBOWCTB.

3HaueHue YTJIeBOZOB B JKMBOW TMpUPOJEe W >XU3HU uesioBeKa. [loHsATHe O
peaklysX MOJIMKOH/IeHCalliy 1 TU/Ip0Jii3a Ha MpUMepe B3auMolipeBpallieHui:

[JIFOKO3a < TIO/IMCaxapup,.

Hdemoncmpayuu

Okuc/ieHUe CrivpTa B ajbJeru.

KauecTBeHHbIe peaki[uM Ha MHOTOaTOMHbIEe CIIUPTHI.

PacTBoprMOCTh (heHOa B BO/ie TTPH OOBIYHON TeMIlepaType U HarpeBaHWH.

KauecTBeHHbIe peakiuu Ha (heHO/.

Peakiiusi cepeOpsTHOTO 3epKaJjia a/lb/IeTHUI0B U ITHOKO3bI.

Oxuc/ieHre anbJeruioB U IIH0KO3bl B KACJIOTY C MOMOLIbIO TUAPOKCHJA MeaU
(IT). KauecTtBeHHasl peakijysi Ha Kpaxmar. Kosiekiys 3(pupHbIX Mace.

ITpakmuuecku-n1a6opamopHbie 3aHsAMus

T1JI3 Ne27 CBoOMCTBa CIIMPTOB.

T1JI3 Ne28 ITonyueHue 1 CBOMCTBA KADOOHOBBIX KUCJIOT.

I1J13 Ne29 B3anmozercTBHe TTIOKO3bI M Caxapo3bl ¢ rugpokcuaom meau (11), ¢
aMMHaYHbIM pacTBOpOM okcuja cepebpa (I). KauecTBeHHbIe peakiy Ha Kpaxmarl.

IIJI3 Ne30 PemieHve 5KCMepUMEHTA/NbHBIX 33/lau  Ha UAEHTU(DUKALIUIO
OpraHhuYeCcKuX COoeIMHeHUH.

IlpojpunbHble u npogeccuoHanbHO 3HAUUMbBIE 3/1€MeHMbl COOePHCAHUSIL.
MeTUMOBBIM CIIUPT W €ro MCIO/Jb30BaHUE B KaueCTBe XHWMUUECKOTO ChIPbS.
TOKCHYHOCTb MeTaHO/a ¥ TIpaBW/Ia TeXHUKW 0Oe30MacHOCTHA TIpU paboTe C HUM.
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OTUNEHTJIMKONbL W ero TpuMeHeHHe. TOKCHYHOCTb STWJIEHTJVIMKOJISI W TpaBWja
TeXHUKH 0e30T1acHOCTH TIpy paboTe C HUM.

[Tonyuenue ¢deHonma M3 MPOAYKTOB KOKCOXUMHWYECKOTO TPOU3BOJCTBA U U3
GeH3ou1a. [TonukoHeHcaLust dbopmanbaernsa C dbeHoIOM B
(dheHO0MOPMaNbAETUIHYIO CMOTY.

Aunetanbperus. [loHaTMe O KeTOHaX Ha MpuMepe aleToHa. [IpuMeHeHUe
alleTOHa B TEXHUKE Y TIPOMBIIILIEHHOCTH.

MHuoroo6pa3vie KapOOHOBBLIX KUC/IOT (11laBesieBOM KHUCIOTHI KaK /IByXOCHOBHOM,
aKpU/IOBOM  KHCJIOTHI ~ KaK  HempeJenbHOW, OeH30MHONW  KHCIOTBI  Kak
apoMaTU4ecKoi).

[Tnenkoobpa3sytoie Maciaa. 3aMeHa >KUPOB B TeXHUKe HENWILEeBLIM ChIPbEM.
CuHTeTHYeCKHe MOOLLMe CPe/iCTBa.

MoJsiouHoKHC/IOe ~ Opo)KeHHWe — TUIOKO3bl.  Kuc/loMOsouHBIe  TIPOJYKTHI.
CunocoBanue kopmoB. HutpoBaHue 1iesit0103bl. [TMpoKcuivH.

2.4. A3omcoOdepacaujue op2aHudeckue coeouHeHus. Iloaumepbl

Amunbl. [Tonsarve o6 amuHax. AyrdaTtrueckie aMUHBI, UX KaacCU(PUKaIs v
HOMEHK/IaTypa. AHW/IMH Kak OpraHuueckoe ocHoBaHue. [lonyueHwe aHWIMHA U3
HUTpoOeH30/1a. [IpMeHeHWe aHW/TMHA Ha OCHOBE CBOMCTB.

AMMHOKHUC/IOTBL. AMHHOKHUCIOTBI Kak amdoTepHble JU(PYHKI[MOHATbHbIE
opraHuvecKue COoeIMHEeHUSI. XyUMHUUecKre CBOMCTBa aMUHOKUCJIOT:
B3aMMOJIEICTBUE C I1lejlouaMW, KHCJIOTaMW U JApyr C JApyrom (peakuusi
NOJIMKOHleHcauuu). [lenTyuHas CBsA3b ¥ MOJUTIENTUBL.

[IpumeHeHVe aMUHOKHC/IOT Ha OCHOBE CBOMCTB.

Benku. [lepBuyHasi, BTOPpUUHAsl, TPETUYHAsI CTPYKTYPbI Oe/koB. XUMUUeCKHe
CBOMCTBa 0e/IKOB: TOpeHWe, [eHaTypalusi, THApPOJK3, I[BEeTHbIe peaKIUU.
Brosiornueckue GyHKIUHM O€TKOB.

ITommepsl. Benku 1 romvcaxapy/pl Kak OMOTIOIMMepHI.

IInacrmaccel. IlonyueHrve TOIMMEPOB  peaklued MOJMMepU3aldd U
TIO/TMKOH/|€HCALIUH.

TepMoniacTUuHble ¥  TepMOpeakTHMBHble TijacTMacchl. [IpenacraBuTenu
TriacTmacc.

BonokHa, wux knaccupukanusa. I[lonydyeHue Bo/IOKOH.  OTJenbHbIe
TIpe/ICTaBUTEId XUMHUYECKUX BOJIOKOH.

Hdemoncmpayuu

B3anmopelicTBe aMMUaKa M aHWIWHA C COMSTHOW KHCJIOTOM.

Peakiusi aHu/IMHA C GPOMHOI BOZIOM.

loka3aTebCTBO Ha/MuKMsl (PYHKI[MOHA/IbHBIX TPYIIN B paCTBOPaXaMUHOKUCIIOT.

PacTBopenHue u ocakzeHue 0emkoB. L|BeTHBIe peaki[iy OeIKOB.

['opeHre nTUUBETO Tepa Y EPCTSIHON HUTH.

ITpakmuuecku-/s1a6opamopHble 3aHAMus

TIJI3 Ne31 Obpatvmasi 1 HeoOpaTuMasi ileHaTyparusi 6eKoB.

T1JI3 Ne32 VcciefoBaHre KaueCTBeHHBIX peakiyii Ha OesKu.

T1/13 Ne33 3HakoMcTBO ¢ o6pa3iiamMu riacTMacc.

I1JI3 Ne34 Pacrio3HaBaHue mjiacTmacc.

T1JI3 Ne35 3HakoMCTBO € 0Opa3iiaMu BOJIOKOH.
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I1JI3 Ne36 Pacrio3HaBaHVe BOJIOKOH.

I1JI3 Ne37 PemeHue 3a/jau Ha pacrio3HaBaHHe OPraHUYeCKuX BellecTB.

I1JI3 Ne38 Pemienue 3az1au, TeCTOB 110 OPraHUUeCKOW XUMUHU.

ITpogunbhbie u npogeccuoHanbHO 3HaUUMBbLE 3/71eMeHMbl COOePHCAHUSI.

AMUHOKanpoHOBass KUCIOTa. KampoH Kak mMpeAcTaBUTeNb MOJAAMUIHBIX
BOJIOKOH.  Mcmosb30BaHWe — TUpo/id3a  OeJIKOB B MPOMBIILJIEHHOCTH.
[TommBuHWIXOpU/I, HoauTeTpadTOpITUAEH (TedsioH). deHonodopMabaeruHbIe
rtactmaccol. Hemnynoug. IIpomMbliiieHHOe NPOU3BOICTBO XMMUUYECKUX BOJIOKOH.

Tembl pedepaToB (J0K/1a/10B)

* bBUOTeXHOJIOTHS ¥ TeHHas UH)XeHepus - TexHosioruu X XI Beka.

* HaHoTexHO/IOTUSI KaK TIPUOPUTETHOE HarpaB/eHue pPa3BUTUSI HayKu W
npoursBo/cTBa B Poccurickor depeparyu.

» CoBpeMeHHbIe MeTO/[bI 00e33apa’KiBaHMs BOJbI.

* A/10TpOIUs MeTaslioB.

» ’Kusnsb u fesarenvHOCTh [I.M.MeHpeneesa.

* «[lepuoanueckoMy 3akoHy Oy/yliijee He TPO3UT Pa3pyLIeHUEM. ..»

* CuHre3 114-ro 3nemMeHTa — TPUYM({} POCCUMCKUX (PUIUKOB-51/|€PIIIUKOB.

* M30TOI1BI BOAOPOA.

* Vcniosib30BaHUe pa/IMOAaKTUBHBIX M30TOINOB B TEXHUUECKHUX 1[e/IsIX.

* PeHTreHOBCKOe U3TyueHUe U ero UCIo/b30BaHre B TeXHUKe U MeIULIUHE.

* [In1a3ma — ueTBepTOE COCTOSIHUE BeLeCTBa.

» AMop(HbIe BelllecTBa B TIPUPO/ie, TEXHUKE, OBITY.

« OxpaHa OKpyXawlled cpeapl OT XWUMHYECKOrOo  3arps3HeHUs.
KonmuecTBeHHbIE XapaKTEPUCTUKU 3arPSI3HEHUST OKPY KaroLLer CpeJibl.

» [IpumeHeHMe TBePAOTO U ra3o00pa3Horo okcuza yriepoga (IV).

* 3almTa 030HOBOI'O 3KpaHa OT XMMUYECKOr'0 3arpsi3HeHus.

» I'pyboaucriepcHbie cUCTeMBI, WX KlacCUbUKALUA W HCIOIb30BaHUE B
rpo¢eCCUOHA/ILHOU [1eTe/IbHOCTH.

* KocMeTnueckue resu.

* [IpyumeHeHue CyCIrieH3Ul U SMY/IbCUU B CTPOUTE/IbCTBE.

* MuHepasibl ¥ TOpHbIe TTIOPO/Ibl KAK OCHOBA JTUTOCHEPHI.

 PacTBOpBI BOKpYT Hac. THIIbI paCTBOPOB.

» Boza Kak peareHT U cpefia /11 XMMHAYECKOro TIpoLiecca.

* )KusHb u fesrenbHOCTE C.AppeHuyca.

* YcTpaHeHMe »KeCTKOCTU BOJbI Ha MPOMBIIIEHHBIX TTPeATIPUATHSAX.

* CepHasi KAC/IOTa - «X/1e0 XMMUUeCKO# MPOMBIIIIEHHOCTH».

* Hcnonb3oBaHve MUHepaibHBIX KUCIOT Ha TMPEANPUSTHUAX Pa3IudHOro
nipouisi.

* OKCH/IbI ¥ COJIU KaK CTPOUTE/IbHbIE MaTepUallbl.

* cropus rurica.

* [ToBapeHHast COJIb KAK XUMUYECKOe ChIpPbe.

» MHoOro/IvKuii KapOOHAT KasbIHs: B PHUPO/IE, B IIPOMBIIIIJIEHHOCTH, B OBITY.

* Peakiuy ropeHusi Ha TIPOM3BO/ICTBE U B OBITY.

* BupTyanbHOe MOJe/TMpOBaHMEe XMUMUUYECKUX TTPOL|eCCOB.

* DNIeKTPOJIU3 PaCTBOPOB 3/IEKTPOJIUTOB.
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* DNeKTPOJIU3 PaCIl/IaBOB 3JIEKTPOJIUTOB.

. [IpakTnueckoe [IpUMeHeHue 3J1eKTPOJINA3a: papuHUpOBaHMe,
rajibBaHOI/IaCTHUKA, Ta/IbBAHOCTEIUSl.

* VicTopus noJiyyeHus1 U POU3BO/ICTBA aTFOMUHUSL.

* DJIEKTPO/IMTUYECKOE TTOTyYeHre U pa)UHUPOBaHKe Me/IH.

* ’KusHb u fesarenbHOCTS ['.[19BM.

 Posp MeTas/IOB B HCTOpPUM UeOBeYeCKOW LuBWaM3aumu. Mcropus
OTeueCTBEHHOM uepHOW MeTa/uiyprud. CoBpeMeHHOe  MeTa/llTypruyeckoe
TIPOU3BO/ICTBO.

 NcTopusi oTeueCTBeHHONW LIBETHOU MeTa/ulypruu. Pojib MeTasioB U CI1aBoOB
B HAYYHO-TEXHUYECKOM Iporpecce.

 Koppos3ust MeTasioB 1 CriocoObl 3al[uThl OT KOPPO3KH.

* VlHepTHbIe Wiv 6/1arOpPO/jHbBIE Ta3bl.

* Poxxaroliiue Ccoii — rajioreHsl.

* VicTopus miBeACKOW CITUUKH.

* VicTopyist BOSHUKHOBEHUS M PAa3BUTUSI OPTaHUUeCKOU XUMUHU.

* ’KusHb u fesarenbHOCTE A.M.byTneposa.

* BuTtanusm u ero Kpax.

* Ponb oOTeueCTBEHHBIX Yy4YeHbIX B CTAaHOBJEHWHW M pa3BUTHHA MHPOBOM
OpraHhYeCcKOu XUMUH.

» CoBpeMeHHbIe Mpe/iCTaBlIeHus1 0 TEOPUU XMMUYECKOIO CTPOEHHS.

* JKOJIOTUUeCKe acreKThl UCTI0Ib30BaHUs YI/IEBOJLOPOJAHOIO ChIPbS.

* OKOHOMMYECKHe acCIeKTbl MeXKJyHapOJHOr0 COTPYJHWYeCTBa IO
VICII0/Tb30BaHUI0 YTI€BOAOPOAHOTO ChIPbSI.

* Victopusi OTKPLITUS U pa3pabOTKH Ta30BbIX U He(TSHBIX MECTOPOXKAEHUN B
Poccuiickon ®enepaiiyu.

» X1MUSsI yTTIeBOJJOPO/IHOTO ChIPhsi K MOS OyAyIriasi mpodeccus.

* YT/1eBO40pOHOE TOIUIUBO, ero BU/bl U Ha3HaUeHUe.

» CUHTeTHYeCKHe KayuyKH: UCTOPHS], MHOTOOOpa3ue U MepCreKTUBHI.

* Pe3uMHOTeXHUUYECKOe MPOU3BOJACTBO M €ro pPOJib B HAayYHO-TEXHUUECKOM
riporpecce.

« CBapOyYHOe NPOU3BO/CTBO U POJIb XMMUU YITIEBOZOPOZOB B HEM.

* HedTr ¥ ee TpaHCIOPTUPOBKA KakK OCHOBAa B3aWMOBBLITOJHOIO
MeJKyHapOJHOr0 COTPYAHUYECTBA.
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6. TEMATNYECKOE INTAHUPOBAHUE

[Tpu peanu3aiuu cofep)kaHusl 001eobpa3oBaTe/IbHON yUeOHOUM AVCLIUTITMHBI
«Xumusi» B mpegenax ocBoeHus OITOIT CIIO Ha 6a3e OCHOBHOrO OOIIjero
obOpa3oBaHus C ToydeHreM cpefHero obiero obpasosanus (IITIKPC, TITICC3)
MakcumanbHass yuebHas Haepyska obydaromuxcs 1o crenuanbHocTsM CITO
TeXHUUYECKOro Mpodusist podecCcroHaTLHOT0 00pa30BaHusl COCTaBIISeT:

- 117 4gacoB, u3 HUX ayoumopHas (ob6s3amenbHas) Hazpy3ka 00yUaroluxcs,
BK/IIOYasi JilabopaTOpHble OMbITHI M TpaKTUUeCKWe 3aHATHSA, - 78 4acoB;
gHeayoOumopHas camocmosime/ibHasi paboma cTy1eHToB - 39 yacoB.
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7. TEMATUUECKUWM IVTAH YYEFHOU JUCIIUIIVIMHBI

HaumeHoBaHue pa3/jeioB

Ko/nuecTBO uacoB

Bcero IIpakTHyecku-
/1abopaTopHbIe
3aHATHSA
BBejenue 2
1. O0mjas u HeopraHnyeckas XUMHA 36 18
1.1. OCHOBHBbIE TTIOHATUS U 3aKOHBI 4 2
1.2. Tlepuoguueckuti 3akKoH U [lepruogu- 4 1
yeckasi CUCTeMa XUMHUUECKHX 3/IeMEHTOB
. V1. MeH/iesieeBa U CTpOeHHe aTOMa
1.3. CtpoeHue BellleCcTBa 5 1
1.4. Bopa. PacTBOpBI. D/ieKTpo/iUTHUECKAast 3 2
JUCCOLIAALIUS
1.5. Knaccudukaiys HeopraHuyeckKux coefuHe- | 4 3
HUW U UX CBOMCTBA
1.6. XviMryeckue peakiuu 6 2
1.7. MeTa/sibl U HeMeTaJljIbl 10 7
2. Oprannyeckasi Xummus 40 20
2.1. OCHOBHBIE OHAITHSI OPTaHUYECKOU XUMHUU 2
Yl TeOpUsi CTPOEHUSI OPraHUUeCKUX COeIMHEHUHN
2.2. Yr1eBoA0OpO/bl U UX NIPUPOJHBIE UCTOYHUKHU | 14 8
2.3. Kucnopozcogepkaiiye opraHuyecKye 12 4
coeJivHeHUs
2.4. AzoTrcogepikallye opraHuyeckue coeguie- | 12 8
Hus. [Tonmmmepsl
Htoro 78 38

BHeayAuTOpHasi CaMOCTOsITe/TbHasA padora

[ToAroToBKa BBICTYIJIEHUH T10 3aZlaHHBIM TeMaM,
JIOK/1a/1oB, pedepaToB C UCIO0b30BaHUEM
YMH(MOPMaI[MOHHBIX TEXHOJIOTHH U JIp.
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ITpomedxicymouHas ammecmayus 6 ¢popme oudepeHyupo8aHHo20 3auema

Bcero

| 117
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8. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEEHOUN
AEATE/IBHOCTMU CTYLEHTOB

Cojep>xaHue XapaKTepucTHKa OCHOBHBIX BH/IOB AeATe/IbHOCTH
00yJeHHUs1 CTYAeHTOB (Ha ypOBHe YUeOHbIX AeiiCTBH)

Baxuenmue YMeHue [aBaThb  oOfpejieJieHWe W ONEepUpOBaTh
XUMHUYEeCKHe CAeAyHIMMA  XMMUUYECKHMMM TIOHSITUSIMM:  BeIlleCTBO,
MOHATHUSA XUMUWYECKHH 37IeMEeHT, aTOM, MOJIeKyJla, OTHOCUTE/bHbIe

aTOMHasi M MOJIEKy/sipHasi MacChl, WOH, aJUIOTPOIIHS,
W30TOIMbl, XUMUYECKasl CBSI3b, 3JIEKTPOOTPHILIATELHOCTD,
BaJ/IeHTHOCTh, CTeleHb OKUC/IEHUS], MOJIb, MOJIIPHAs Macca,
MOJIIpHBIM 00BeM Ta3000pa3HbIX BEIeCTB, BeIeCTBa
MOJIEKY/IIPHOTO ¥ HEMOJIEKY/ISIPHOTO CTPOEHUSI, PACTBOPHI,
3/IEKTPOJIMT U HEJJIEKTPOJIUT,  3JeKTPOJUTUYeCKast
JVCCOIMALIVSI, OKUC/IUTE/Ib U BOCCTAHOBUTE/Tb, OKUC/IeHHe
Y BOCCTaHOBJIeHUe, TeTIoBOU 3((deKT peakijuu, CKOPOCTh
XUMHUECKON peakI[iH, KaTajau3, XUMUUeCKoe paBHOBecCHe,
yI7IepO/IHbIN CKeJleT, (PyHKIMOHA/IbHAS TPYIIa, H30MepHs,
TOMOJIOTHSI.

OcHoOBHBIE 3aKOHBI
XUMHUH

dopMynMpoBaHKe 3aKOHOB COXPAHEHUsT MacChl BEILleCTB
Y TIOCTOSIHCTBA COCTaBa BelLleCTB.

YcTaHOBKa TPUYMHHO-C/AEACTBEHHOM CBSI3U  MEXAY
cofiep>kaHUeM 3THX 3aKOHOB U HalMCaHWeM XUMHUYEeCKHUX
(hopMy ¥ ypaBHEHUH.

YcTaHOBKa 5BOJIFOLMOHHOM CYILHOCTHA MeH/e/1eeBCKOMN
Y COBPEMEHHOW (POPMY/MPOBOK IE€PUOJAYECKOTO 3aKOHA
. Y. Menzieneesa.

OO6bsicHeHre  (U3UUECKOTO  CMbICJIAa  CUMBOJIMKH
NepuoANuecKoi Tab/vLbl XUMUUeCKHUX 3ieMeHToB [I. .
MeHzienieeBa (HOMEpOB 5J/ieMeHTa, Tepuoja, Tpynnbl) U
yCTAaHOBKA  TPUYMHHO-CJIEACTBEHHOW  CBS3M  MEXAY
CTPOEHHWeM aToMa U 3aKOHOMEDHOCTSIMM H3MeHeHUsI
CBOMCTB 3/IeMEHTOB UM 0O0Opa30BaHHbIX WMH Bell[eCTB B
Nepuozax v rpyrrax.

XapakTepyucTUKa 3/eMeHTOB Ma/lbiX ¢ OOJBIINX
MepUOJI0B M0 MX MoJIoKeHUto B [lepyuopnueckor cucreme
. 1. Menpieneesa.

OcHoBHBIe Teopuu
XUMHUH

YcTaHOBKa 3aBUCMMOCTU CBOMCTB XMMHUECKUX BellleCTB
OT CTpPOEHHsT aTOMOB OOpa3yloIMX WX XUMHUECKHAX
3/IeMeHTOB.

XapakTepucTUKa Ba)KHEUIIWX THUIIOB XWMHYECKHUX
CBsI3€l1 1 OTHOCUTE/IbHOCTH TOM TUIIOJIOTHU.

OObsicHeHHe 3aBUCMMOCTU CBOWCTB BEITIECTB OT HX
COCTaBa ¥ CTPOEHMST KPUCTA/I/TMUECKUX PelIeTOK.

®opMy/IMpOBKAa  OCHOBHBIX  TIOJIOKEHWM  TeopuH
3/7IeKTPOJIMTUYECKON THUCCOLMAIIMM U XapaKTepHUCTHKa B
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CBeTe 9STOW TeOpuM CBOMCTB OCHOBHBIX KJ/IaCCOB
HeopraHU4eCKUX CoeJMHeHUM.

@OpMy/IMPDOBKA  OCHOBHBIX  TIOJIOKEHUM  TeOpUM
XUMHUUECKOTO CTPOEHUsI OpraHUYeCKUX COeJUHEHUHW U
XapaKTepUCTUKA B CBETE 3TOM TEOPHUU CBOWMCTB OCHOBHBIX
KJIaCCOB OpraHUYeCKUX COe/IMHeHUH.

Baxueniiue
BeIllecTBa U
MaTepHa/Ibl

XapakTepucTMKa  COCTaBa,  CTPOEHMsl,  CBOMCTB,
MOoTyueHUs] U NpUMeHeHusl BaxkHelinx metamioB (1A u 11
A rpymm, anlOMUHUS, Kee3a, a B eCTeCTBeHHO-HayuHOM
ripousie ¥ HEKOTOPbIX d-3/71eMEHTOB) U UX COeZIUHEHUI.

XapakTepucTMKa  COCTaBa,  CTpOeHMsl,  CBOMCTB,
MOTyUYeHUs] U NpUMeHeHrs BakHeUmx HemeTasioB (VIII
A, VIIA, VIA rpynm, a Takke a30oTa u ¢gocdopa, yriepoja
Y KPEMHUSsI, BOJOPO/ia) Y UX COeIMHEHUHN.

XapakTepucTuka  COCTaBa,  CTPOEHUsl,  CBOMCTB,
MOJyUeHUs] W  TOPUMEHEeHUs]  Ba)KHEWIIMX  KJ1acCOB
yIJIeBOJIOPO/IOB  (a/7KaHOB,  IMKJI0AJKaHOB, aJIKEHOB,
a7lKWHOB, apeHOB) W uX Haubosiee 3HAUWMBIX B
HapO/HOXO03SIMCTBEHHOM IJIaHe TIPe/ICTaBUTEIeM.

AHanorvuyHas XapaKTepUCTHUKa Ba)KHEMUIINX
rpefcTaBuTe/ield  APYrMX  KJacCOB  OpPraHUYecKux
COelMHEHU: MeTaHOJa M 3TaHO/a, CJIOXKHBIX 3(UPOB,
JKUDOB,  MbUI,  anbjeruZoB  (popmanbaerujoB
arjeTanb/eriuza), KeToHOB (alleToHa), KapOOHOBBIX KHC/IOT
(YKCYCHOM KHC/OTBI, [/l eCTeCTBeHHO-HayYHOTro Mpoduist
rpe/iCTaBUTeJIeN IPYTUX KaCCOB KUC/IOT), MOHOCaXapUui0B
(Tr0KO03b1), AucaxapuioB (caxapo3bl), TO/IMCAaXapujioB
(Kpaxmana W 1[e/UTH0/I03bl), aHWIWHA, aMUHOKMCIIOT,
0e/KOB, WCKYCCTBEHHbIX U CHHTETUYECKUX BOJIOKOH,
KayuyKOB, IJIaCTMacc.

XUMHUeCKHUH A3BIK
M CUMBOJ/IMKA

Hcrnonb3oBanue B ydeOHOM U mpodecCrOHaTbHOU
eI TeTbHOCTU XUMHWUECKUX TEDMHUHOB U CHUMBOJIUKH.

Ha3BaHue u3yuyeHHBLIX BeIeCTB MO TPHUBUAIbHOW WU
MeKyHapOo/JHOM HOMeHK/JaType U OTpa)keHWe COCTaBa
3TUX COeAUHEHU C TIOMOIIbI0 XUMUYeCKUX (hOpMYy/I.

OTpaxeHrWe XUMHWYECKUX TPOLIECCOB C TMOMOIIBIO
ypaBHEHHUW XUMHUUYECKUX pPeaKIri.

XUMHUECKHe
peakuum

OObsiCHEHHEe  CYIHOCTA XWMHUYECKHUX  ITPOLIeCCOB.
Knaccudukaiiuss XUMAUYECKUX peaklMi 10 Ppa3IUuuHbIM
MpH3HaKaM: YUCIy M COCTaBy MPOAYKTOB U peareHTOB,
TeryioBoMy 3(dekTy, HarpapieHuto, ¢as3e, HaJIUUHIO
KaTaiv3aTopa,  M3MEHEeHWI0  CTeleHed  OKUCJ/IeHUs
3/IeMeHTOB, 06pa3yoIIUX BelllecTBa.

YcTaHOBKAa TPU3HAKOB OOIeT0 W Pa3uyHOrO B
TUTMOJIOTUW PeakLuK /11 HeOPraHW4YeCKOW U OpraHuueCcKou
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XUMUHU.

Knaccuduiykaliusi BelleCTB W TPOLECCOB C TOUKHU
3peHust OKHCJIEHUSI-BOCCTAaHOBJ/IEHUS]. CocraBneHue
yPaBHEHUM peaklUi C TIOMOIIbI0 METO/la 3/IEKTPOHHOIO
OanaHca.

OObsicHeHMe  3aBHUCHMMOCTH  CKOPOCTH  XMMHUYeCKOU
peakiuM W TI0JIO)KeHUsI XMMHWYeCKOro paBHOBeCHs OT
pa3/IMuHbIX (haKTOPOB.

XuMHYeCKHH BbITno/iHeHWe XUMUYEeCKOro SKCIepUMeHTa B TMOTHOM
JKCIepUMEeHT COOTBETCTBUH C TIPaBUIaMU O€30MacHOCTH.
Habsmogenwe, ¢ukcalys W OIdAcCaHWe pe3yJ/IbTaToB
MPOBEJIEHHOT0 SKCIIepHUMEHTa.
XuMu4yeckas [IpoBefjeHre CaMOCTOSITEJILHOTO TIOMCKA XHWMHUUYEeCKOM
uHopmManus MH(OpMAaILMM C UCTO0J/Ib30BAHUEM PAa3/TMUYHbIX MCTOYHUKOB

(Hay4HO-TIOMY/IIPHBIX ~ M3IAHWUM, KOMITBIOTEPHBIX — 0a3
JIAaHHBIX, pecypcoB VIHTepHeTa).

Mcnonmp30BaHHe  KOMIMBIOTEPHBIX — TEXHOJIOTMH  [IjIs
00paboTKM W mepejjauM XUMHUUeCKOW HMH(OpMaId U ee
TIpe/ICTaB/IeHNsI B PA3/IMYHbIX (hopMax.

Pacuetnl o

XHMHUYeCKHM
dopmyam u
yPaBHEeHHSIM

YcTaHOBKa 3aBUCUMOCTM MeXKJy KaueCTBEHHOW U
KOJTMUECTBEHHOM CTOPOHAMU XWMHUYECKHX OOBEKTOB U
TMPOLIeCCOB.

PerieHue pacueTHBIX 3a7ad M0 XUMUUECKUM (GopMyiaMm
Y YpaBHEHUSIM.

IIpopunbHoe
npogeccruoHanbHO
3Ha4YuMoe
cojep)xaHue

OObsicCHEHHE XUMHUUYECKUX SIBJIEHWM, TTPOUCXOZAININX B
nipyupo/e, ObITY ¥ Ha TIPOU3BO/ICTBE.

OmnpezenieHrie BO3MOYKHOCTEM MPOTEKAHUSI XUMUUYECKUX
TIpeBpallieHU B Pa3/IMUHBIX yCIOBUSIX.

CobstofieHre  MpaBUI  9KOJIOTUYECKHM  TPaMOTHOTO
TOBeJIeHUs B OKpY KatolLen cpefe.

OneHKa  B/IWSHUS ~ XUMHYECKOTO0  3arps3HeHUs
OKpY>)KaroIlleld Cpefbl Ha OpraHW3M 4YejioBeKa W [Jpyrue
JKUBbIe OpraHU3MBbI.

Cobsoenre TipaBWI  Ge30macHOTO  oOpartieHust ¢
TOPIOYMMHM W TOKCHUUHBIMHM BeIlleCTBaMHU, J1abOpaTOPHBIM
obopyioBaHHEM.

[ToaroToBKa pacTBOPOB 3aJjaHHOM KOHIIEHTpAalluK B
OBbITY ¥ Ha MPOU3BO/ICTBE.

Kputnueckast OIleHKa [JOCTOBEPHOCTH XHMHYECKOU
vH(bOopMalLKK, MOCTYTIalel U3 pa3HbIX UCTOUHHKOB.
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9. YYEBHO-METOANYECKOE 1 MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOT'PAMMbBI YUYEBHOM
JVCLIMIUIVHBI «XUMMUSI»

OcBoeHue TIpOrpaMMbl yueOHOW JUCIUIUIMHBI «XUMHS» TIpeAriosaraet
Hajinure B mMpodeccuoHanbHOM 00pa3oBaTe/lbHOM OpraHM3alyy, peann3yroleid
oOpa3oBaTe/ibHYI0 TIpOrpamMmy cpeAHero o6imero o6pa3oBaHusi B Ipefenax
ocBoenusi OIIOIT CITO Ha 6a3e ocHoBHOro o6ijero obpa3oBaHus, KabuHeTa
XUMUUA C JlabopaTopuield M /1a0OpaHTCKOM KOMHATOW, B KOTOPOM HMeeTCs
BO3MOJKHOCTh 00ecrieunTh CBOOOJHBIM A0CTyn B VIHTEPHET BO BpeMsi yueOHOTo
3aHSITHUS U B TIepro/] BHeyueOHOM ZiesTe/TbHOCTA 00yJaroIuxCsl.

[TomeljeHe  KabuHeTa yAoBneTBopsieT  TpeboBaHusiM  CaHHTapHO-
SMUJEeMUONIOTHYeCKuX TmpaBun M HopMatuBOoB (CanlluH 2.4.2 No 178-02) wu
OCHAII|eHO TUTIOBBIM 000pyZOBaHKEM, YKa3aHHBIM B HACTOSIIMX TpeOOBaHUsX, B
TOM UHMC/Ie CreLyaTn3upoBaHHON yueOHOUM Mebesbl0 U CpeAcTBaMU O0yueHus,
JOCTaTOUHBIMU  [I/is  BBLITIOJIHEHUSI TpebOBaHWM K YPOBHIO  TOJATOTOBKU
00yuaroIuXcsl.

B kabuHeTe wuMeeTcsi MyJ/IbTUMeUIiHOe 000py/IOBaHWe, TOCPEACTBOM
KOTOPDOTO YYacCTHUKM 00pa3oBaTe/NbHOrO TIpoIjecca MOTYT TPOCMAaTpUBATh
BH3ya/IbHYI0 WH(POPMALUIO TI0 XUMUH, CO3/laBaTh Mpe3eHTal[uH, BUeoMaTepHrasIbl
UT. T

B coctaB yue6HO-MeTO[MUeCKOT0 W MaTepHalbHO-TEXHUUYECKOTO0 OCHAIL[eHUs
KaOuHeTa XUMUU BXOJST:

* MHOTO(YHKI[MOHATbHBIA KOMIIEKC Mperio/jaBaTeis;

* HaTypalbHble OOBEKTBHI, MOJeIH, NPUOOPEI W HAOOPBI [T TTOCTAHOBKHU
JIeMOHCTPALIMOHHOTO U yUeHUYeCKOTro IKCIIePUMEHTa;

* rlevaTHbIe U SKPaHHO-3BYKOBbIe Cpe/ICTBa 00yueHus;

ITeuamnpble nocobusi:

a) Cepusi ClipaBOYHBIX TaOJIHI].

1. Ilepuogrueckasi cucremMa XuMuueckux 3yemeHToB [.M1.MeHzesneeBa.
2. PacTBOpUMOCTE COJiel, KUCI0T U OCHOBaHUM B BOJE.

3. DJIeKTPOXUMUYECKUW PsiJl HAalpsPKeHUM MeTaslioB.

6) Cepust Tab/MII 110 HEOPraHUYeCKOW XUMUMU.

1. CrenieHu OKMC/IeHUS.

2. Kpucramueckue periéTku.

3. XuMuueckasi CBsi3b.

B) Cepust Tab/u1] TI0 OpraHUYeCKON XUMUMU.

* Cpe/iCTBa HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTHM;
* PeaKTUBBI;
* [IePeYHU OCHOBHOM U JIOTIO/THUTE/ILHOMN yueOHOM JTUTepaTyphl;
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* BCIIOMoOraTe/ibHOe 000py/[JoBaHre U WHCTPYKLIWY;

* Oub/MoTeuHBIN (HOH/I.

B 6ubmuorteuHsii ¢GoOHA BXOAAT YueOHMKM U yueOHO-MeTOAUYecKHe
KomruiekThl (YMK), pekoMeHZiOBaHHbIe WX JOIYIIeHHbIe /IJisS WCII0/Ib30BaHus B
nipodecCUOHATBHBIX oOpa3oBaTesTbHbIX OpraHu3alysX, peaTu3yIoIIxX
oOpa3oBaTe/ibHYI0 TIpOrpamMmy cpeAHero o6imero o6pa3oBaHusi B Ipefenax
oceoenust OITOIT CITO Ha 6a3e ocHOBHOTO 0011jero 06pa3oBaHUsI.

bubmuoreunsli  GoHJ ~ MOXKET  ObITh  JIOTIOJHEH  SHIUKJIONeIUsSMHU,
CIpaBOYHMKAMH, HAYUHOU U HAyYHO-TIOMY/ISIPHOM JIMTEPAaTypPOU MO XUMUHU.

B mipotiecce ocBoeHust MporpaMmbl yueOHON JUCIUIUIMHBI « XUMUSD» CTYAeHThI
HMMEIOT BO3MOKHOCTb JJOCTYyTIa K 3/IeKTPOHHBIM yueOHBIM MaTepuasiaM 0 XUMUH,
VMMEFOIUMCS B CBOOOJHOM J0CTyre B ceTH VIHTepHeT (3/IeKTPOHHBIM KHHTaM,
MIPAKTUKyMaM, TecTam, U Ap.).
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Epoxun FO. M., Koganesa U. b. Xumusi ajis ripodeccuii U crieliiaabHOCTel
TeXHUUYECKOTO U eCTeCTBEHHO-HAay4YHOTro Tpoduiei: yueOHWK [ CTY/I.
yupexxaeHuit cpefi. ipod. obpasoanus. — M., 2014.

Epoxun FO. M. Xumusi: 3afjaud U ynpakKHeHHs: ydel. 1ocobue Ajsi CTy[.
yupexxaeHuii cpefi. mpod. obpaszoBanus. — M., 2014.

Epoxun FO.M. CO60pHUK TeCTOBBIX 3aJjaHUi M0 XUMUU: yuel. mocobue ajis
CTY[. yupeXxaeHui cpefi. pod. odpa3oBanus. — M., 2014.

OOINOJTHUTEJIBHASA JIMTEPATYPA
Iabpueasn O. C., Ocmpoymos H. I. Xumus [ mpodeccuii U
CTelMaIbHOCTeN TeXHAYeCKOro Mpousis: yueOHUK A/ CTY[,. YUpexXAeHun
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Xumug i OpodecCMd U CHeluasbHOCTed TeXHUYeCKOro MpoguIs.
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