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1. NOACHUTEJNIbHAA 3ANMUCKA

Mporpamma obuweobpasoBaTenbHON y4ebHOM ANCUMNIIUHBI «XUMUs» npegHa-
3HadeHa Ona M3ydeHnsa B obpasoBaTernbHbIX OpraHu3aumsax, peanusylolwmx obpasosa-
TenbHYK Nporpammy cpegHero obuwero obpasoBaHusa B npegenax 0CBOEHNA OCHOBHOWN
npodeccnoHanbHon obpasoBaTenbHon nporpammbl CIMO (OMOIM CMO) Ha 6ase oc-
HOBHOro o6Lero obpasoBaHMsa NpU NOArOTOBKE CNeLNanMcToB CPeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuwero 06-
pa3oBaHus, NPeabsBNSEMbIX K CTPYKType, COOEPXaHUI W pesynbTatam OCBOEHUS
y4yebHOM gucumnnnvHbl, ¢ y4eToMm doeaeparnbHon obpasoBaTenbHOM NporpaMmbl cpeaHe-
ro obuwero obpasoBaHus, yTBEPXKAEHHON Npuka3oM MuHucTepcTBa npocselieHns Poc-
cumnckon degepaumm ot 23 HoA6psa 2022 r. N 1014.

B cogepxaHun nporpammbl yuTeHbl TpeboBaHus eaepanbHOro rocygapcrBeH-
Horo obpasoBaTenbHOro crtaHgapTa Mo Mofy4yaeMon crneumanbHOCTU CpedHero npo-
dreccrmoHansHoro obpasoBaHus.

CopepxaHue nporpaMmmbl «XMMWUSA» HanpasneHO Ha LOCTWXKEHWE crnenyloLlimx
uerneu:

- chopmupoBatb MOHMMaHME 3aKOHOMEPHOCTEW MNPOTEKaHUS  XUMUYECKUX
NPOLIECCOB W SIBIEHUW B OKpyXalllen cpene, LEenoCTHOWM Hay4yHOW KapTUHBbI
Mupa, B3aMMOCBS3M 1 B3aMMO3aBUCUMOCTN €CTECTBEHHbIX HaYK;

- pas’BuUTb YMEHUs NPOBOAUTL pacyeTbl N0 XUMUYECKUM POpMYynam 1 ypaBHEHUSM
XUMUYECKNX  peakuun, nnaHMpoBaTb W UHTepnpeTMpoBaTb pesynbTaThbl
XUMUYECKNX IKCNIEPUMEHTOB;

- chopmupoBaTb HaBblKM  MNPOBEAEHUST  XUMUYECKUX  JKCNEepPUMEHTaSIbHbIX
uccrnegoBaHnn ¢ cobniogeHnem  npasun  6e3onacHoro  obpauieHust  C
BellecTBaMn 1 nnabopatopHbIM 060pyaOBaHMEM;

- pas’BuUTb YMEHUs aHanM3npoBaTtb, OLEHWBATb, MPOBEPSATb HA LOCTOBEPHOCTb U
0606wWwaTh MHPOPMALIMIO XMMUYECKOTO XapaKkTepa U3 pasriMyHbiX UCTOYHUKOB;

- cdopmMMpoBaTb YMEHUS NPOrHO3MpOBaTb MOCNEACTBUSA CBOEN OEeATENIbHOCTU U
XUMUYECKUX NPUPOAHBIX, ObITOBBIX M MPOU3BOACTBEHHbIX MPOLIECCOB;

- chopmupoBaTb MOHMMAHUE 3HAYMMOCTU AOCTMXKEHUN XUMUYECKOW Haykum WU
TEXHOSOrMM gns pasBuUTmSa coumnanbHOW U NMPON3BOLCTBEHHON cep.



2. OBLLUAA XAPAKTEPUCTUKA YYEBHON OAUCLUMIIUHDI

Xnmusa - 9TO Hayka O BELLEeCTBax, MX COCTaBe M CTPOEHUM, O UX CBOMCTBAX U
npeBpaLLeHnsiX, 0 3HA4YEHUN XMMNYECKUX BELLECTB, Marepmnanos 1 NpoLEeccoB B NMpak-
TUYECKOW OeATeNbHOCTUN YernoBeka.

CogepxaHune obuieobpasoBaTenbHOM y4ebHON AUCUMNANHBI «XUMUS» Hanpas-
NEHO Ha ycBOeHMe 00y4aloLLMMMCA OCHOBHbIX MOHATUN, 3aKOHOB U TEOPUA XUMWUK; Ha
oBfageHne yMeHnsMn HabnogaTb XMMUYECKNE SBIIEHUS, MPOBOAUTbL XMMUYECKUI IKC-
NEPUMEHT, NPOM3BOAUTL PACYETLI HA OCHOBE XMMUYECKMX (POPMYI BELLECTB U ypaBHe-
HUM XUMUYECKNX PeaKLUM.

B npouecce n3yvyeHnss xumum y CTyAEHTOB pa3BMBalOTCA NO3HaBaTeNbHbIE NHTE-
pecbl U NHTENNEKTYyarnbHble CNOCOBHOCTU, NOTPEBHOCTN B CaMOCTOATENBHOM nprnobpe-
TEHNA 3HAHUI MO XUMUX B COOTBETCTBUN C BO3HUKAKOLLMMMW XXNU3HEHHBIMK Npobrnemamu,
BOCNUTbIBaAeTCsl BepexxHoe OTHOLLEHUS K Npupoae, NOHMMaHMe 300poBOro obpasa xus-
HW, HEOOXOOMMOCTU NpeaynpexaeHns SABNEeHUN, HaHOCALLMX Bpen 300POBbH M OKpY-
Xatowen cpege. OHM ocBavBalOT NPUEMbI TPAaMOTHOro, 6e30nacHOro Ucnonb3oBaHUSA
XUMUYECKNX BELLECTB U MaTepuarnoB, NMPUMEHSEMbIX B ObITy, B CENTbCKOM XO3ANCTBE U
Ha NPON3BOACTBE.

Peanusauusa geoykTMBHOrO noaxoga K U3yYeHU0 XMMuM CrnocobCeTByeT pasBu-
TUIO TaKUX JTOrMYECKMX Onepaunin MblLLNIEHUS, KaK aHann3 n cMHTes, o00o6LLEHNE U KOH-
KpeTusauusi, CpaBHEHNE N aHanorms, cuctemMaTmsaums n knaccudukaums v ap.

Cneuundomka n3yvyeHnsa Xxmumumn npu osnageHun cneuyuanoHoctn CroO [Jowkornb-
Hoe obpasoBaHWe peanuayeTcsa Npu UHOMBUAYANbHOW CaMOCTOATENbHOM paboTte CTy-
AEHTOB (HanucaHue pedepartoB, NOAroTOBKAa COOOLLEHWI, 3alimMTa NpOeKTOB), B Npo-
uecce y4ebHoOM OeATENbHOCTM NOA PYKOBOACTBOM npenogaBaTtensi (BbIMOSIHEHME XW-
MMUYECKOro 3KCNepuMeHTa - nabopaTopHbIX ONbITOB U MPaKTUYECKMX paboT, pelueHune
NPaKTUKO-OPUEHTUPOBAHHBIX PacYeTHbIX 3agad n 1.4.).

B npouecce n3ydyeHnss Xumumn TeOpeTUYECKME CBELEHUS OOMNOMHATCA LEMOH-
cTpauusiMm, nadbopaTtopHbIMM OMNbITaAMU M MPAKTUYECKUMU 3aHATUAMU. SHAUYUTENbHOEe
MECTO OTBOAUTCS XMMUYECKOMY akcnepumeHTy. OH OTKpbIBaeT BO3MOXHOCTb (hOpMU-
poBaTb y CTyOEHTOB creuuarnbHble npegMeTHble ymMeHus: paboTaTb C BellecTBamu,
BbIMOMHATL NPOCTbIE XUMUYECKMUE OMbIThl, Y4NT BE30MaCHOMY U 3KONOrMYECKM rpamoT-
HOMY oOOpalleHnto ¢ BellecTBamu, maTepnanamm u npoueccamvm B ObiTy U Ha npouns-
BOACTBE.

[na opraHn3aumm BHeayguMTOPHOW CaMOCTOATENbHOM paboTbl CTyAEHTOB, Npea-
CTaBIieH NPUMEPHbIN NepeYeHb pedrepaToB (JOKNAA0B), MHAMBUAYANbHbBIX MPOEKTOB.

B npouecce n3yyeHuss xvmmun opMmpyoTcs  MHPOPMAaLMOHHAs KOMMETEHT-
HOCTb CTyAeHTOB. [103TOMy Npu opraHM3aumm caMmoCTOATENbHON PaboTbl akUEHTUpPyeT-
Csl BHUMaHWe CTyQeHTOB Ha Moucke MHdopmaumm B cpeactsax macc-megua, MHtepHe-
Te, B y4ebHOM M cneumnanbHOW nuTepaType C COOTBETCTBYHOLLMM OGOPMIIEHUEM WU
npeacTaBneHnem pesynbTaToB.

N3yyeHne obieobpasoBaTenbHON y4eOHON AUCUMNANHBI « XUMUA» 3aBepLuaeT-
cs nogBeneHnemM ntoroe B popme anddepeHuMpoBaHHOro 3ayeTa B pamkax NpomMexy-
TOYHOM aTTecTaumm ctygeHtoB B npouecce ocBoeHuss OMOI CIO ¢ nonydeHnem
cpenHero obuiero obpasoBaHus.



3. OMUCAHUE MECTA YYEBHON AUCLUMIINHbLI B YYEBEHOM NMNAHE

YyebHas gucumnnuHa «XumMma» sBnsieTcs yd4ebHbiM npegMmeTomMm obsasaTeribHon
npeameTHon obnactn «EcTtecTtBeHHO-HayyHble npeameTtbi» PrOC cpegHero obuiero
obpasoBaHus.

YyebHaa aucumnnuHa «XmMmusay» usyyvaeTcs B oOweobpasoBaTerlbHOM LMKIe
yyebHoro nnaHa OlMOI CIO Ha 6a3e ocHOBHOro obuiero o6pasoBaHMst C NOSTyYEHNEM
cpenHero obuiero obpasosanus MMCC3S.

4. PE3YJNIbTATbl OCBOEHUA YYEBHOWU OUCLIUIMJINHBI

OcBoeHue cogepxaHust y4ebHon aucumnnuHbl «Xmmus» obecnevmBaeT OOCTU-

XeHune obyvarowmmmca cnegyowmx pesynbTaToB:
JINYHOCTHBIX:

- ChOpMMPOBAHHOCTb MWPOBO33PEHMS], COOTBETCTBYHLLEIO COBPEMEHHOMY
YPOBHIO PasBUTUA Haykn U OBLLECTBEHHOW MPaKTUKW, OCHOBAHHOIO Ha Awanore Kynb-
Typ, CNOCOBCTBYIOLLEr0 OCO3HAHUIO CBOErO MECTa B MOSIMKYNbTYPHOM MUPE;

- CcOpPMMPOBAHHOCTb 340pOBOro U 6esonacHoro obpasa Kn3Hu, OTBETCTBEHHO-
ro OTHOLUEHUS K CBOEMY 3[0POBbLIO;

- TOTOBHOCTb M CMOCOBHOCTb K 06pasoBaHMIO U cCaMOObpa3oBaHMIO Ha NPOTS-
YXEHUWN BCEWN XN3HMU;

- COPMMPOBAHHOCTb 3KOSIOrMYECKON KynbTypbl, MOHUMAaHWE BIUSHUS COLMU-
anbHO-3KOHOMMUYECKMX MPOLIECCOB Ha COCTOSIHME MPUPOOHOM U couuManbHOW cpeapl,
0CO3HaHue rnobanbLHOro xapakrepa 3Konorn4yecknx npodnem;

- aKTMBHOE Henpusitue AeNCTBUMK, NMPUHOCALLUNX BPe OKpYXKatoLLen cpeae.

MeTanpeaMeTHbIX:

- onpenensTb Uenu OesaTenbHOCTU, 3a4aBaTh NapamMeTpbl U KpUTEPUN UX OOCTU-
XeHus;

- BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb, OLLEHMBATb COOTBETCTBME PE3YyNbTaToB
Luensam, oueHnBaTb PUCKM NOCNEACTBUN OEATENbHOCTY;

- BNageTb HaBblkaMy y4ebHO-MccrnenoBaTenbCKOM U NMPOEKTHOW OEATENbHOCTY,
HaBblKaMW paspeLleHus npobnem;

- CMOCOBHOCTb U FOTOBHOCTb K CaMOCTOSITENIbHOMY MOWUCKY METOAOB peLueHUus
NpaKkTUYeCcKnX 3agay, NPUMEHEHUI0 pasnnyHbIX METOA0B NO3HAHUS,

- BMageTb HaBblkaMW MonyyeHnsa uHgopMauum U3 UCTOYHUKOB pPasHbIX TUMOB,
CaMOCTOSATENbHO OCYLIECTBAATb MOUCK, aHanums3, cuctemaTusauuio U MHTepnpeTauuto
MHG OPMaLUKM pasnnyHbIX BUOOB 1 hopM npeacTtaBeHns;

- Mcnosnb3oBaTb cpeacTBa MHPOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOMOMN
B PELUEHUN KOTHUTUBHbIX, KOMMYHUKATMBHbLIX U OpraHn3auuoHHbIX 3a4ay ¢ cobnogeHmn-
eM TpeboBaHW 3ProHOMUKN, TEXHUKM BEe30NacHOCTU, rMrmeHbl, pecypcocbepexeHuns,
NpaBOBbIX N 3TUYECKNX HOPM, HOPM MH(POPMaLIMOHHON 6Ee30MNacHOCTH;

- CaMOCTOSITENbHO OCYLLECTBMATbL MO3HaBATESbHYK OeATeNbHOCTb, BbISBMATb
npobnemsl, cTaBuTb N hopMynupoBaTb COOCTBEHHbIE 3aaayvn B 0bpasoBaTenbHOM aes-
TENbHOCTU U XXN3HEHHbIX CUTYyaLMSIX;

- BMageTb HaBblkaMW MO3HaBaTeNbHOW pedirieKkCuM Kak OCO3HaHWA coBepluae-
MbIX ENCTBUN U MbICIIUTENbBHbLIX MPOLECCOB, NX Pe3ynbTaToB U OCHOBaHUN.

MpeamMeTHbIX:
- C(popMMPOBaAHHOCTb MpeAcTaBfeHnn: 0 XUMUYECKOW COCTaBnAwLENn ecTe-



CTBEHHOHAY4YHOW KapTUHblI MUpa, POSIM XUMUN B NO3HaAHUU ABMEHUN Npupoabl, B op-
MUPOBAHUN MbILLMEHUS U KyIbTypbl IMMHOCTU, ee (PYHKLMOHANbHON rpamMOTHOCTH, He-
obxoanmon Ans pelleHns NpakTUYecknx 3agad n aKkonormdeckn o60CHOBaAHHOrO OTHO-
LLIEHMS K CBOEMY 3[10POBbIO N MPUPOAHON Cpeae;

- BrageHne CUCTEMON XMMMUYECKUX 3HaHWU, KOTopas BKIHOYaeT: OCHOBOMoa-
rartowme nNoHATUSA (XMMUYECKUI 3NEeMEHT, aToM, 3NeKTpOoHHas obonoyka atoma, s-, p-,
d-aneKkTpoHHble opbuTanM aTtoMOB, MOH, MOSEKyra, BareHTHOCTb, 3NeKTpooTpuua-
TEeNbHOCTb, CTEMNEeHb OKUCMEHWS, XMMUYeckas CBA3b, MOfb, MOMsipHas macca, Monsap-
HbIi 06beM, yrnepoaHbIn ckeneT, PyHKUMOHanNbHas rpynna, pagukan, nusomepusi, n3o-
Mepbl, FOMOMOrMYeCKUn psid, roMosory, yrnesoopoab!, KUCNOPOA- U asoTcoaepXxalume
coeanHeHus, Buonormyeckn akTuBHbIE BeLLeCcTBa (YrneBoabl, Xupbl, 6enkn), MoHoMep,
nonumep, CTPYKTYPHOE 3BEHO, BbICOKOMOMEKYNSpHblIE COeAMHEHUS, KpUcTannudeckas
peLlleTka, TUMbl XMMUYECKUX Peakunn (OKUCITUTENbHO-BOCCTAHOBUTESNbHbIE, 9K30- U 9H-
AOoTepMUYecKMe, peakumm MOHHOro obmeHa), pacTBop, 3NeKTPONUTLI, HESNEKTPOSUTLI,
anekTponuTuyeckaa Amccounaumsi, OKUCNUTENb, BOCCTAHOBUTESb, CKOPOCTb XMMUYe-
CKOW peakuuu, XMMUYeckoe paBHOBECUE), TEOPUN U 3aKOHbl (TEOPUS XMMWUYECKOro
CTPOeHunsa opraHudecknx sellects A.M. byTneposa, Teopusi SNEeKTPOSIUTUYECKON ANC-
counaumm, nepuoanydeckmnin 3akoH [.. Mengeneesa, 3akOH COXpPaHEHUs1 Macchbl), 3aKo-
HOMEPHOCTU, CUMBOSIMYECKUIN A3BIK XMMUN, haKTONorMyeckme ceeeHnsa o CBONCTBaX,
cocTaBe, nonyyeHun n 6e3onacHoOM UCMosb30BaHUM BaXXHENLUNX HEOPraHNYECKUX N op-
raHU4YeCKnX BeLecTB B BbITY U NpaKkTUYeCKon AeATeNlbHOCTU YEroBekKa;

- COPMUMPOBAHHOCTb YMEHUM BbISABNATL XapaKTepHble MNPU3HaKM U B3avMo-
CBA3b W3YYEHHbIX MOHATUM, NPUMEHATb COOTBETCTBYHOLLME MOHATUS NPU ONUCaHUN
CTPOEHUS U CBOWCTB HEOpPraHMYeckUX M OpraHM4yecKkux BELLeCTB U UX MpeBpaLleHui;
BbISIBMSATb B3aMMOCBSI3b XMMUYECKNX 3HAHUIW C MOHATUSIMU N NpPeacTaBeHUs MU pyrmx
€CTeCTBEHHOHAYYHbIX NPegMETOB;

- C(POpMMPOBAHHOCTb YMEHUIA UCMONb30BaTb HAUMEHOBAHUS XUMWYECKUX CO-
€ANHEHNN MEXOYHapPOLHOro Co3a TEOPETUYECKOM M MPUKITaQHON XUMUKN U TPpUBUATb-
Hble Ha3BaHUs BaXXHENLWINX BelecTB (3TUNEH, aueTuneH, rmuuepuH, doeHon, oopmans-
Aeruna, yKCycHas KUCroTa, MUUMH, YrapHblv ras, Yriekucnbl ra3, ammuak, raweHas us-
BECTb, HeraweHasi U3BecTb, NUTbeBas coda W Apyrux), cCoctaBnATb (POPMYysbl Heopra-
HUYECKMUX N OPraHNYeCKMX BELLECTB, YPaBHEHUS XMMUYECKUX peakuui, OOBACHATb UX
CMbICI; NoATBepxXaaTb XapakTepHble XMMUYECKME CBOMCTBA BELLECTB COOTBETCTBYIO-
LMW KCEPUMEHTaMM 1 3annUcsiMn ypaBHEHUI XUMUYECKUX peaKkLmni;

- C(POpMMPOBAHHOCTbL YMEHUN YyCTaHaBNMBaTb MPUHAOSIEXHOCTb W3YYEHHbIX
HeopraHM4Yeckux U opraHMYeckux BELLECTB K OnpedeneHHbIM Kraccam u rpynnam co-
€OVNHEHUN, XapaKTepu3oBaTb MX COCTaB M BaXHEWLIMEe CBOWCTBA; onpenensitb BuAbl
XUMUYECKNX CBA3EN (KOBaANeHTHasi, MOHHAas, MeTannmyeckas, BOAOPOAHas), TUNbl Kpu-
CTaNnIMYEeCKMX peLleToK BELLECTB; KNaccuuumpoBaTb XMMUYECKNE peakLnu;

- BrageHne OCHOBHbIMW MEeTO4aMM Hay4YHOro NO3HaHUS BELLECTB U XUMNYECKUX
aBneHun (HabnogeHne, namepeHne, KCNEpPUMEHT, MOLENNPOBAHNE);

- C(popMMPOBaAHHOCTb YMEHU MPOBOANTL pacyeTbl N0 XMMUYECKUM dopMynam
N ypaBHEHUSM XUMUYECKUX PeakUmMin C UCMONb30BaHNEM (PU3NYECKMX BEMNYMH, Xapak-
TEPM3YIOLLMX BeLLlecTBa C KONMMYECTBEHHOM CTOPOHbI: Macchbl, o6bema (HopManbHble
YCIOBMs1) ra3oB, KONMYeCTBa BELLECTBA; UCMONb30BaTb CUCTEMHbIE XUMUYECKNE 3HAHWS
ANA MPUHATUSA peLleHUA B KOHKPETHbIX >XMU3HEHHbIX CUTyauunsax, CBA3aHHbIX C Belle-
CTBaMW N UX NPUMEHEHNEM,;

- C(POpMMPOBAHHOCTb YMEHUM MMaHNPOBATb U BbIMOMHATE XMMUYECKUN SKCMe-
PUMEHT (MpeBpaLLeHNss OpraHNYeCcKNX BELLLECTB NPU HarpeBaHuu, noriy4eHne aTuneHa u
N3y4yeHne ero CBOMWCTB, KayeCTBEHHble peakuuu Ha anbaernibl, Kpaxman, YKCYCHYH
KUCNOTY; AeHaTypaunsa 6ernkoB Npu HarpeBaHuK, LUBETHbIE peakunn 6ernkos; NPOBOANTb
peakumm MOHHOro obmeHa, onpeaenaTb cpeny BOAHbLIX PacTBOPOB, KAYECTBEHHbIE pe-



akuumn Ha cynbar-, kapboHaT- U XNopua-aHMOHbI, Ha KaTUOH aMMOHUS; peLlaTb JKCne-
pUMeHTarnbHble 3agadn no temam «MeTtannbl» 1 «HemeTtannbl») B COOTBETCTBUUN C
npaBuMnamm TEXHUKM GesonacHocTM npu obpalieHumn ¢ BellectBamm n nabopaTtopHbIM
obopyaoBaHMeM; NpeacTaBnaTb pesdynbTaTbl XMMUYECKOro aKcnepumMeHTa B popme 3a-
NMUCU ypaBHEHUN COOTBETCTBYIOLLNX peakunn u opmynupoBaTb BbIBOAblI HA OCHOBE
9TUX pe3ynbTaToB.;

- C(POPMMPOBAHHOCTb YMEHUS aHanuanpoBaTb XMMUYECKYD MHOpMaUuio, Mno-
nyyaemyto 13 pasHbIX MCTOMHUKOB (CpeacTB MaccoBon MHGopmauuun, cetb IHTepHeT 1
Apyrue);

- CcOpPMMPOBAHHOCTbL YMeHWU cobnogaTb npasuia 3KoNorm4yeckun uenecoob-
pasHoro noseAeHnsa B ObITy U TPyoOBOW OEATENbHOCTU B LENsiX COXPaHEHWA CBOEro
300pOBbS U OKpYXaloLLlen NpupogHON cpedbl; yYUTbiBaTb ONACHOCTb BO3AEWUCTBUS Ha
XuBble OpraHM3mMbl onpegeneHHbIX BewecTB, MOHUMasi CMbICST Moka3aTtens npeaensHomn
AOMYCTUMOW KOHLUEHTpauuu.

5. COOEPXXAHUE YYEBHON AUCLUNINUHDI
XUMNA

PA3OEN 1. BBEAEHUE. OBLLUAA U HEOPITAHUYECKAA XUMUA

Tema 1.1. OCHOBHbIE MOHATUA U 3aKOHbI

1.1.1. OCHOBHbI€ NOHATUA U 3aKOHbl XUMUU

Xnmunyeckasi KapTMHa Mmpa Kak CocTaBHasi YaCTb eCTEeCTBEHHO-Hay4YHOW KapTu-
Hbl Mupa. Ponb XumMmnm B XU3HM COBPEMEHHOro obuiectea. NpuMeHeHne OOCTMXEHMI
COBPEMEHHON XMMUU B T'yMaHUTapHOM cdepe aedaTtenibHoCTM obLulecTsa.

Mpeamet xumun. BewectBo. AToM. Mornekyna. XuMn4eckum anemeHT. AnnoTpo-
nua. MNMpocTble U cnoxHble BewecTBa. KayeCTBEHHbIN U KONMYECTBEHHbIA COCTaB Be-
LEeCTB. Xnmmyeckme 3Hakm n copmynbl. OTHOCUMTENBHBIE aTOMHAsA U MONEKynspHas
maccbl. KonnyectBo BewlectBa. OCHOBHblE 3aKOHbl XuMun. CTexmomeTpusi. 3akoH Co-
XpaHEeHUs1 MaccCbl BellecTB. 3aKOH MOCTOSAHCTBA COCTaBa BELWECTB MONEKYNsipHOM
CTPYKTYpbl. 3aKkOH ABoragpo v CrieacTBus UX Hero.

1.1.2. PacuyéTtHble 3agaun

HaxoxgeHne OTHOCUTENbHOW MOMEKYNSIPHOM MacChl, onpeaeneHne MaccoBOu
A0SIN XMMUYECKMNX SNIEMEHTOB B CITOXXHOM BELLECTBE.

Tema 1.2. MNMepuoanyeckun 3akoH u lNepuoanyeckaas cuctema XMMUYECKUX
anemeHToB [1. U. MeHaeneeBa

1.2.1. NMepuoaunyeckasa cuctema 1. U. MeHgeneesa u nepmoanYeCKUn 3aKOH

Mepunogunueckmi 3akoH .. Mengeneesa. OTkpbiTne .M. MengeneesbiM nepu-
oaundeckoro 3akoHa. Nepunogunyeckun 3akoH B dopmynuposke .. MeHpeneesa. lle-
punogudeckast Tabnuua XMMMYECKUX ANEeMeHTOB — rpadmnyeckoe oTobpakeHne nepuo-
andeckoro 3akoHa. CTpykTypa nepuogumyeckon tabnuubl: nepuogbl (Manbie n 60sb-
wwe), rpynnel (rnasHas 1 noboyHasd). 3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB XUMUYe-
CKMX 3remMeHToB, obpasyeMbiX UMK MPOCTbIX U CIOXHbIX BELLECTB B COOTBETCTBMU C
NOMNOXEHNEM XMMNYECKOro afieMeHTa B Nepruoamyeckon cucteme. 3HavyeHme nepuogu-
YeCcKOro 3akoHa U Nepuogmyeckon cUcTeMbl Xumudeckux anemeHTos [..MeHgeneesa
ANS pasBUTUS HAYKM U MOHUMAHUS XMMUYECKOWN KapTUHbI MUpa.

1.2.2. CtpoeHue atoma u Nepnoanyeckmm 3akoH

CTtpoeHne atoma u nepuoguyeckmin 3akoH .. Mengeneesa. ATOM — CRnox-
Haa 4Yactuua. Agpo (NPOTOHbI M HEWUTPOHbI) W 3nNekTpoHHast obonouyka. 3oTonbi.
CTpoeHne aneKTpoHHbIX 0605I04EK aTOMOB 3NeMEHTOB Marbix nepuogoB. OcobeHHo-
CTU CTPOEHUS ANEKTPOHHBIX 0DONOYEK aTOMOB 3fIEMEHTOB DOOMbLUMX NepuoaoB (nepe-



XOOHbIX 3anemMeHToB). [oHaTne o6 opbutanax. s-, p- u d-opbutann. ONEKTPOHHbIE
KOH(purypaumm aTtoMOB XUMMUYECKUX 3NeMeHTOB. BaneHTHOCTb. BaneHTHble anekTpo-
Hbl.

CoBpemeHHass OpMynMpoBKa MEPUOANYECKOrO 3akoHa. 3HayeHue nepuogu-
YEeCKOro 3akoHa W Mepuoanvyeckon CUCTEMbI XuMuYeckux anemeHtoB [O.M. Menge-
neesa Ons pasBUTUA HaykKM U MOHMMAHUS XMMUYECKOMW KapTUHbI MUpa.

Tema 1.3. CtpoeHue BellecTBa

OneKTpoHHas NpupoAda XMMUYECKOM CBA3W. JnekTpooTpuuatenbHocTb. Koea-
NeHTHaa cBA3b: HenonspHaa n nonspHas. MoHHaa cBaA3b. KatnoHbl U aHnoHbl. MeTan-
nn4yeckas cBa3b. BogopogHas cBsA3b. TUMbl KPUCTANSIMYECKMX PELLETOK (aTOMHas, Mo-
nekynsipHasi, MOHHas, MeTannmyeckas). 3aBUCMMOCTb (PU3NYECKMX CBONCTB BeLlecTBa
OT TMNa KPUCTanSIM4eckon pelueTkn. 3aBUCUMOCTb XMMWYECKON aKTUBHOCTU BeELLECTB
OT Bnaa XMMUYECKOM CBSA3M N TUMa KPUCTaNINYECKON PeLLETKM.

Tema 1.4. Bopa. PacTBOpbl. dneKkTponuTnyeckas guccoumauus

1.4.1. Bopa kak pacTtBopuTtesb

Bopa kak pacteoputernb. PacTBopnMocCTb BelecTB. HacblLeHHble, HeHacCbILWeH-
Hble, NepechbileHHble pacTBOpbl. 3aBUCUMOCTb PacTBOPUMOCTM a30B, XUAOKOCTEN U
TBEPAbIX BELLECTB OT pasnuyHbiX haktopoB. MaccoBas [onsd pacTBOPEHHOrO BeLlle-
cTBa.

1.4.2. Bopa (npoceccrmoHanbHO-OpMeHTUPOBaHHOE coaepKaHue)

CsonctBa Boabl. CoCTosiHME BOAbI, €€ pacnpocTpaHeHne B npupoae, 3HayeHue
AN XKNBbIX OPraHM3MOB M XO3SNCTBEHHOWM XM3HM YenoBeka. KpyroBopoT Bogbl B Npwu-
poae.

1.4.3. AneKkTponuTu4eckasa guccoumauus

Teopus anekTponuTnyeckon anccoumaumm. VIoHbl. SNeKTponnTbl, HEINEKTPOSN-
Tbl. Peakuum noHHoro obmeHa. CoctaBneHne peakumin MOHHOro obMeHa nyTém cocTas-
NEeHUs UX NOMHbIX U COKPALLEHHbBIX MOHHBIX YpaBHEHUA. KNCNOTHO-OCHOBHbIE peakuni.
3agaHusa Ha CoCTaBrEHNE NOHHbIX PEAKLINNA.

1.4.4. PeweHune 3agay Ha pacTBOpPbI

PeweHne 3agay Ha KOHLEHTpPALUIO pacTBopa.

Tema 1.5. Xumunyeckume peakuum

1.5.1. Tunbl XUMNYECKUX peakuumn

MoHATME 0 XxuMmndeckom peakumnn. Knaccudomkaumsi n Tunbl XMMUYECKNX peaKkLUni.
CocTaBneHne ypaBHEHUI peakuun COEQVHEHUS, Pa3fnoXeHus, 3ameLleHusi, obmeHa, B
T.4. peakumm ropeHns, OKMCNeHNA-BOCCTAHOBIIEHUS.

OkncnuTenbHO-BOCCTaHOBUTENbHLIE peakumn. CteneHb okncneHnda. Okucnutenb
n BOoCccTaHoBuTENb. MeToq anekTpoHHOro 6anaHca aAnsg CocTaBfeHUs ypaBHEHUI OKUC-
NNTENbHO-BOCCTAHOBUTESbHbLIX PeaKLni.

1.5.2. CKOpOCTb XMMUYECKUX peakuun. O6paTUMOCTb XMMUYECKUX peaKLin

[MOHATME O CKOPOCTU XUMUYECKMX peakumnin. 3aBUCUMOCTb CKOPOCTU XMMUNYECKMX
peakuun OT pasnnyHbiX (PaKTOPOB: MPUMPOAbl pearnpyrowmx BewecTB, UX KOHUEHTpa-
LMK, TemnepaTypbl, MOBEPXHOCTU CONPUKOCHOBEHNA U UCMNOSMb30BaHUS KaTann3aTopoB.
O6paTuMocTb xummyeckmnx peakuumn. Obpatumble 1 HeobpaTuMble peakuun. Xumude-
ckoe paBHoOBecKe 1 cnocobbl ero cmeweHus. MpuHumn Jle WaTense.

Tema 1.6. Knaccudmkauma HeopraHnyecknx coeauMHeHMM U UX CBOUCTBA

1.6.1. Knaccudmkauma HeopraHM4eCKux coegMHEeHUM U X CBOMCTBa

MpeameT HeopraHumyeckon xumuun. Knaccmudumkaums HeopraHMYeCKux BeLlecTB.
MpocTble 1 crnoxHble BelecTBa. OCHOBHbIE KIacChl CNOXHbIX BELLECTB — OKCUAbIl, OC-
HoOBaHUSA, KNCNOTbI, conn. OKeuabl U UX CBOMCTBA. XMMMUYECKME CBOWNCTBA OCHOBaHUWN,
KMCMNOT M COSenN B CBETE TEOPUN INEKTponnuTuyeckon guccoumauunn. NoHatue o rmgpo-
nun3e conen. Cpena BOAHbLIX pacTBOPOB COMeEN: Kncnasi, HemTpanbHas, wenodHas. Bo-
AOpOAHbIN NokasaTenb pH pacTBopa. BsaMmocBsa3b HEOpraHN4YeCcKMx BELLECTB.



1.6.2. PeweHune 3aga4 Ha n3bbITOK BellecTBa

CocTaBneHne ypaBHEHUN peakuun MO CBOMCTBAM HEOPraHM4YecKUX BELLECTB.
PeweHune 3agay Ha n3bbITOK BeLLlecTBa.

1.6.3. BewecTBO (NnpodeccnoHanbLHO-OpUeHTMpPOBaHHOE coaepKaHue)

PasHoobpasHble BellecTBa B okpyxatowem mupe. [Npumepbl BELWeCTB: Corlb, Cca-
xap, Boaa, NpupoaHbIN ras.

Tema 1.7. MeTannbl n HemeTannbl

1.7.1. MeTannsbl

Ob6wume umsmyeckne n xummyeckne ceorcTea metannoB. Cnocobbl NonyyYyeHus.
3HayeHne MeTannoB B NpMpoAe U XU3HEeOEeATENbHOCTM YernoBeka u opraHmamoB. Kop-
pO3ns MeTanmoB: BUAblI KOPPO3UK, CNOCOBbLI 3aLLMTbl METANMOB OT KOPPO3UMW.

1.7.2. HemeTannol

O6wwme ursnyeckne n xmmmyeckme CBOMCTBa HeEMeTanmnoB. TUNUYHbIE CBONCTBA
HemeTannos IV-VII rpynn. Knaccudpukauma n HomeHknaTtypa coeanHeHUNn HemMeTannos.
KpyroBopoT GMOreHHbIX aneMeHTOB B npupoae. 3HayeHue HeMeTansnoB B npupoae u
XN3HeOeAaATEeNbHOCTU YeroBeka U OpraHM3MoB.

1.7.3. Bo3ayx — cmecb rasoB (npodeccuoHaribHO-OpUEeHTUPOBaHHOE CO-
AepxaHue)

CeowcTBa Bo3gyxa. 3HadeHne Bo3ayxa ANnd pacTeHUN, XXUBOTHbIX, YeroBekKa.

HdemoHncmpauyuu

Habop mogenen atoMoB U MOJSEKy-.

N3mepeHmne BewecTtBa. OCHOBHbIE 3aKOHbI XMMuK. Macca aToMOB 1 MOSEKy.

OTHocuTenbHble aTOMHasa 1 MonekynspHas maccel. KonnyecTtBo Bewectsa. [Mo-
cTtosiHHass ABoragpo. MonspHasa macca. 3akoH ABoragpo. MonsipHbin 06beM ra3os.

KonnyecTBeHHble U3MEHEHNSA B XMMUU KaK YaCTHbIW Criydan 3aKOHOB nepexona
KONMNYECTBEHHbIX U3MEHEHUI B KAYECTBEHHbIE.

MnniocTpaumm 3akoHa CoOXpaHeHNa Macchbl BellecTBa.

PasnuyHble opmbl Neprnognyeckon cuctemMmbl XMMUYeckux anemeHtoB [. W.
MeHpeneesa.

O6pasubl BeWEeCTB 1 MaTepuarnoB C Ppa3nMyHbIMU TUNaMMU XMMUYECKOWN CBA3M.

dusnyeckne cBOMNCTBA BOAbI: MOBEPXHOCTHOE HATSXEHWEe, CMaynBaHue.

XnMunyeckme peakumm ¢ BblgeneHnem TennoTol.

B3aumogencrteme metansnoBs ¢ HemeTannamu (UMHKa C Cepown, antoMUHUS C NO-
AOM), pacTBOpaMM KUCMNOT U LLENOYEN.

"opeHne meTannos (UWHKa, xenesa, MarHng) B KUcnopoge.

B3anmogencTane a3oTHOM M KOHLEHTPUPOBAHHOW CEPHOM KNCMOT C Meablo.

BoccTaHoBUTENbHLIE CBOMCTBA METANSOB.

CamocmosimenbHasi paboma

CoBpeMeHHbIE OTKPbITUS XMMWUYECKOM Haykum (HanmcaHue KoHcnekTta). buorpa-
PUN y4eHbIX, BHECLUMX OCODbLIN BKMag B pa3BUTUE XMMUYECKOW Hayku (co3gaHue pe-
departa n npeseHTaumm).

AnnoTponHble mogudmkaumm yrnepoga (anmas, rpaduT), kucnopoga (kucnopog,
030H), ornoBa (cepoe n 6enoe o5ioBo). NMOHATME O XMMUYECKOWN TEXHONOrMn, BUOTEXHO-
NOrMN N HaHOTEXHONOMMM (MOAroTOBKA YCTHBIX COOBLLEHNN).

MoaroToBka pedeparta n npeseHTaumm no teme «OTKpbITUE NEPUOLAMNYECKOTO 3a-
KOHay.

AnepHble peakuumn n Ux 3Ha4YeHne (MoAroToBKa YCTHOMO COOBLLEHNS).

PagunoaktnBHocTb. Mcnonb3oBaHMe pagmMoOakTUBHBIX W30TOMOB B TEXHUYECKMX
uensix. PeHTreHOBCKOEe U3rny4yeHne n ero UCnosib3oBaHne B TEXHUKE U meguumHe. Mo-
AenvpoBaHue Kak MeTon MPOrHO3MpOBaHWA CUTyauuu Ha nNpous3BoacTBe (MOAroToBKa
pedepaToB 1 Npe3eHTaumn).



lMogrotoBka pecdbepatoB U npeseHTaumMrm no temam: «CTpykTypbl Jlbtoucay,
«[ucnepcHble cucteMbl B ObiTy», «[lMONAPHOCTb CBA3M M MNOMASIPHOCTb MOMEKYIbIY,
«AHOManun unanyecknx CBONCTB BoAbl», «XKnakne Kpuctansbi».

CeaHTe AppeHunyc — cosgaTtenb TEOPUN ANEKTPONNTUYECKON anccounaumm (13y-
YyeHne Buorpacdum, cosgaHme npeseHTauun).

MoaroToBKa YCTHbIX coobLeHn no Temam: «encteue npuHumna Jle LWatenbe B
XunsHuny, «Katanus. [loMoreHHble 1 reTeporeHHble KatanusaTtopbly», «[pomoTopbl. KaTa-
nntudeckne aabl. NHmoutopbl», «OCOBEHHOCTU BUOXMMUYECKUX OKUCAUTESNbHO-
BOCCTaHOBUTESbHbIX NPOLIECCOB B OpraHM3Max».

lMpumeHeHne KUCnOoT, OCHOBaHWUKW, COMen 1 OKCnaoB B ObITy. Egkve wwenoun, mx
NCNosib30BaHME B NPOMBbILLIIEHHOCTU. ["aleHas u HeraweHasa U3BeCTb, ee NpUMeHeHNe
B cTpouTenbcTBe. ['vnc n anebacTtp, rmncoBaHne (NOLroToBKa YCTHbIX COOBLLEHNI, CO-
3[aHue npeseHTauumn).

MpumeHeHne meTannoB 1 HemeTannoB (NOAroTOBKa YCTHbIX COOOLWEHMI, co3aa-
HWe npeseHTauun). Xapakrepuctuka afieMeHTa no ero nonoxeHuto B epuognyeckon
cucteme .M. MeHgeneesa (BbINONHEHME NO anroputMmy). eHeTMyeckasi CBA3b HeEOop-
raHU4YEeCKUX CoOeHEHNI (COCTaBMNEeHNe U peLleHne LenoYvek npespaLieHuni).

CoctaBneHvne pedepartoB 1 npeseHTaumn no temam: «Ponb meTannos B UCTO-
puUn Yyenoseyveckon umsmnusauuny, «Metannbel rmaBHblx noarpynn», «MeTannbl nobou-
HbIX NOArpynm».

Koppoauss meTanmnoB: XMMmuyeckas 1 anekTpoxmmMmmdeckasa. 3aBMCUMOCTb CKOPO-
CTW KOPPO3UM OT YCNOBUK OKpyXatLen cpeabl. Knaccndpukauma kopposnm MmeTtansios
Nno pasnmMyHbiM NpuaHakam. Cnocobbl 3alnTbl MeTanoB OoT Koppo3uun. NponssoacTBo
4yyryHa u ctanu (nogrotToBka npeseHTauummn).

MogroToBka OTBETOB Ha BONPOCHI. BbINONTHEHNE TECTOBLIX 3a4aHUMN.

PA3OEN 2. OPFAHNYECKAA XUMUA

Tema 2.1. OCHOBHbIE MOHATUS OPraHUYeCKOU XMMUU U TEOPUSA CTPOEHUA
OpraHu4YecKMx coeguHeHun

2.1.1. Teopusa cTpoeHNSA OpraHN4eCKUX coeanHeHUN

MpeameTt opraHuyeckon xumuu. MecTo M 3Ha4YeHue opraHn4Yeckom XMMUN B CU-
CTeMe eCTeCTBEHHbIX HayK. [MpupoaHble, WCKYCCTBEHHbIE W CUHTETUYECKME OpraHu4e-
CKkuMe BewlecTBa. BaneHTHOCTb. XuMu4yeckoe CTpOeHMe Kak nopsnaoK COoeAuHEeHUs
aTOMOB B MOJSIEKYfbl MO BaNE€HTHOCTU. Teopus CTPOEHUS OpraHUYeckux coeuHeHUn
A.M. BbytnepoBa. OCHOBHbIE MOMNOXEHUS TEOPUM XUMUYECKOTO CTPOEHUS. N3omepus n
n3omepbl. Xumuyeckme opMynbl U MOOENM MOMEKYST B OpraHM4yeCcKom XMMUW.

2.1.2. Knaccudpukaums opraHM4eCKuUxX BelecTs

lMoHATHMe o dyHKuMoHanbHOW rpynne. Pagukan. Knaccudukaumsa Bewects Mo
CTPOEHUIO YINEepPOAHOro ckeneta WM Hanuvuuio OYHKUMOHanNbHbLIX rpynn.  MexagyHa-
pogHasi HOMEHKNaTypa M NPUHUMNbI HOMEHKNATypbl OpraHU4ecKknx coeamHeHun. Ho-
meHknatypa IUPAC. l'omonorm u romonorus.  Knaccudumkauma peakumii B opraHu-
YEeCKON XnmMun.

Tema 2.2. CBOMCTBaA OpraHM4eCcKMxX coeauHEeHUN

2.2.1. NpepenbHble yrnesoaopoabl

MpepenbHble yrneBoaopoAbl (ankaHbl U UMKNoankaHbl). [opeHne metaHa Kak
OAMH M3 OCHOBHbIX UCTOYHMKOB Tensia B NPOMbILLAEHHOCTM U B BbITy. CBOMCTBA Npu-
POAHbIX YrIeBOAOPOAO0B, HAXOXAEHNE B NPpUpoae U NpUMeHeHne ankaHoB.

2.2.2. HenpepenbHble yrinesoaopoabl

HenpepgenbHble yrneBogopoabl (ankeHbl, ankuHbl, ankaguveHbl) U apomaTude-
ckue yrnesogoponbl. [opeHne aueTurneHa Kak UCTOYHMK BbICOKOTEMMepaTypHOro nna-



MEHW Ons CBapkm WM pesknm meTtannoB. [pupogHbin ras, HeddTb M ee nepepaboTka,
HeddTenpoayKThI.

2.2.3. Kucnopopocopaepxaime opraHu4eckue coeagmHeHus

Kucnopopoconepxaliue opraHmyeckne coegnHeHus (CnupTbl U dpeHonbl, kKapbo-
HOBblE KWUCIOTbl U 3hupbl, anbaernabl U KeTOHbI, Xupbl, yrnesogbl). [NpakTtudeckoe
NPUMEHEHNEe METUNOBOIO MU 3TUMOBOIO CMPTOB, ATUIEHITIMKONSA, ruuepuHa, deHona.
MpumeHeHne dopmanbaernga, auetanbaervga, YKCyCHon kucnotbl. Mbina kak conum
BbICLUMX KapBOOHOBbIX KMCNOT. Motowmne cBoncTBa Mbinia. XKupbl Kak CRnoXxHble 3dupbl.
YrneBoapl: rnoKo3a, Kpaxmar, Luennososa.

2.2.4. AsoTtcoaepxawme opraHu4yeckue coeamHeHus. NMonumepsbl

A3oTcogepalime opraHMyeckne CoeanHeHns (aMuHbl, aMUHOKMCNOTbI, Benkn).
MoHomep, nonumep, CTpykTypHoe 3BeHO. CTpoeHne n buonornyeckasa cyHkumna 6en-
KOB. XMMM4yeckme cBonCTBa GEenkoB.

MnacTtmaccbl n BonokHa. MoHATHME O nnacTMaccax U XMMWYECKUX BOSIOKHaX.
HaTypanbHbI U CUHTETUYECKUA Kaydyku. [MonydeHne n npumeHeHue Kaydykos. Haty-
panbHble, CMHTETUYECKME U WCKYCCTBEHHbIE BOJSIOKHA. [eHeTuyeckas CBA3b Mexay
Knaccamu opraHM4eckux coemHeHnn

HdemoHncmpauyuu

[MonyyeHue aTuneHa v ero B3aMmogencTene ¢ pacTBOPOM NnepMaHraHata Kanus,
GpOMHON BOLOMN.

KauecTBeHHasn peakumsi Ha rMyUepuH.

LiBeTHble peakunn 6enkos.

PasnuyHble BUabl NnacTMacc U BOMOKOH.

CamocmosimenbHasi paboma

CoctasneHne obobuwatwen Tabnuubl «Yrnesogopoabl». «HedTb 1 NpoayKTbl
nepepaboTkm HedTK (NOArOTOBKA YCTHBIX COOBLLEHWI, CO3a4aHNe Npe3eHTauunmn).

MogroToBka pecdhepaToB M Npe3eHTauunm No TeMam: «XUMmnsa yrineBogopoaHOro
Cbipbsi», «YrNeBOAOPOAHOE TOMNMMBO, €ro BUAbl U Has3HadYeHne», «JKorormyeckue ac-
NeKTbl MCNOJIb30BaHUS YrNeBOgOPOAHOMO Chipbsiy.

Knaccudgumkaumnsa n HasHavyeHue kayyykoB. Knaccudumkaums u HasHayeHne pesuH.
BynkaHusauus kaydyka. OCHOBHbIE HanpaBfeHNsi NPOMbILLNIEHHOW nepepaboTkM Npupoa-
Horo rasa. [lonyTHbIn HedTssHOM ras, ero nepepaboTka. Npouecchbl NPOMbILLINEHHON ne-
pepaboTkn HedTU: KPEKUHr, pudopmuHr. OkTaHoBOE 4YUCO OEH3NHOB M LIeTaHOBOE
4ncno ausenbHoro tonnuea. Kokcoxmmmyeckoe npousBOACTBO U ero npoaykums (nog-
roTOBKa YCTHbIX COOBLLIEHNI, Npe3eHTauuni).

Kucnopoacogepxawue coegnHeHusi B ObITy (NpoBefeHue MccrenoBaHUn npo-
AYKTOB NUTaHWsi, ObITOBOM XMMUM Ha CoOepXKaHue NpeacTaBuTenen CnMpToB, CNOXHbIX
3hmpo., KapOOHOBLIX KUCAOT, XNPOB, YINEBOAOB).

MoarotoBKka YCTHbIX COOOBLUEHUA U MyNbTUMELMMHbLIX Npe3eHTauun no Temam:
«lMony4eHne ceHona M3 NPoayKTOB KOKCOXMMMYECKOTO MPOM3BOACTBA U U3 GeH3onay,
«lNonunkoHaeHcauua dopmansgernga ¢ eHonoMm B dpeHonogopmManbaerngHyto CMo-
ny», «pMMmeHeHe aLeToHa B TEXHMKE U NMPOMbILLNEHHOCTMY», «MHoroobpasne kap6o-
HOBbIX KMCMOT (LiaBeneBasd KACMOTa Kak ABYXOCHOBHAS, akpurioBasi KUCMOTa Kak He-
npegenbHasi, 6eH30MHasa KMCnoTa Kak apomaTtudeckas)», «buonormyeckasa ponb yrie-
BOJOBY.

PacyeT KanopumHOCTX NPOAYKTOB NUTaHUSA. 3HayYeHne aMWHOKUCAOT, Genkos
AS151 NONHOLEHHOro NUTaHnsA Yenoseka (NOAroTOBKA YCTHBIX COOBLEHMI U Npe3eHTa-
Lun).

WccneposaHue npegmeTtoB AomallHero 6biTa, ABRASKOWMXCH nnacTMaccamu
(mnogroToBka npeseHTauum).

[MpoMbIWIeHHOe NPOM3BOACTBO XMMWYECKUX BOSIOKOH (MOArOTOBKA YCTHOMO CO-
obweHuns).



CocTaBsneHue kpoccBopaa Ha TeMy «OpraHu4eckue BellecTBa.

lMogroToBka pedpepaToB U npe3eHTaumn no temam: «buonornveckne yHKLUU
benkoBy, «benkoeas ocHoBa UMMyHUTETaY, «[dedunumnT 6enka B NMLEBLIX NPOAYKTAX U
ero npeogosieHne B pamkax rnobanbHOM NpoAoBONbCTBEHHON NPOrpaMmbly.

[MogroToBKa OTBETOB Ha BOMPOCHI. BbiNosiHEHWE TECTOBLIX 3a4aHUN.

PA3LEN 3. XUMUA B BbITY U MPON3BOACTBEHHOW OEATENBLHOCTU YENO-
BEKA (npodreccuoHanbLHO-OpueHTUpOBaHHOE cofiepXKaHue)

3.1.1. TBepAable Tena, XXUAKOCTU U rasbl

HoBenwwmre OOCTMXKEHNA XMMUYECKOW HaykKu U XMMUYeckou TexHonoruu. Ponb
XUMmMn B obecnevyeHnn IKONOrMYECKON, IHepreTUdYeckonm M nuweBon Ge3onacHoOCTH,
pa3suTUN MeauumHbl. [MpaBuna nomcka n aHanmsa XMMUYeCcKoOn MHdopMaunmn n3 pas-
NNYHBIX UCTOYHMKOB (HayyHasi M y4yebHO-HayyHas nuTepaTypa, CpeacTBa MacCOBOM
nHopmauun, cetb NHTEpHET).

3.1.2. MpocTenwme npakTu4yeckme paboTtbl ¢ BewecTBaMU, XUAKOCTAMMU, ra-
3amu. OxpaHa Bo3ayxa, BoAbl

[Monck n aHanns KeMcoB O MPUMEHEHUUN XUMWYECKUX BELLECTB U TEXHOMOMMN C
yyeToMm Oyayuien npogeccuoHanbHon geatensHocTu. 3awmta: [NpeacrasneHune pe-
3ynbTaToOB PELLEHNSA KENCOB B (hOpME MUHMAOKNAAA C Npe3eHTaumemn».

CamocmosimenbHas paboma

lMoaroToBKa YCTHbIX COOBLWEHU NO TemaM: «HoBenwmne OOCTUXKEHUST XUMUNY,
«TBUCTPOH — TKaHb reHepaTop». [loaroToBka OTBETOB Ha BOMPOCHI.

NMpumepHble TeMbl pecepaToB (AOKNAAOB), UCCreaoBaTeNIbCKUX NPOEKTOB
YKusHb n pesatenbHocTtb . . MeHaeneeBa.
«lMepuogunyeckomy 3akoHy byayuiee He rpo3nT paspyLLEHUEM...»
CuHTes 114-ro anemeHTa — TpuyMd poCCUNCKMX PU3NKOB-A4EPLLNKOB.
M3oTonbl BOAOPOAA.
VMcnonb3oBaHue pagnoakTUBHbBIX N30TOMNOB B TEXHUYECKUX LEensx.
PeHTreHoBCKOE n3nyyeHue 1 ero NCnosib30BaHne B TEXHUKE U MeauLnHE.
AmopdHbIe BeLWecTBa B NpMpoae, TEXHUKE, ObITy.
OxpaHa okpyxatwuwen cpefbl OT XMMUYECKOro 3arpsisHeHusi. KonudecteeH-
Hble XapaKTEePUCTUKN 3arpA3HEHNSA OKpYXKatoLLlen cpeabl.

9. T[pumeHeHue TBepAOro n razoodbpasHoro okcuga yrnepoga (V).

10. 3awmTa 030HOBOrO 3KpaHa OT XMMUYECKOrO 3arpsi3HEHUS.

11. N'pyboaucnepcHble CUCTEMBI, UX Knaccuukaumsa n ncnonb3oBaHne B MNpo-
deccnoHanbHON OesaTenbHOCTW.

12. KocmeTtnyeckune renn.

13. lNpumMeHeHne cycneHsnm n amyribCun B CTPOUTENBCTBE.

14. PacTtBOpbl BOKpYr Hac. Tunbl pacTBOPOB.

15. Bopa kak peareHT n cpefa Ans XMMU4ecKoro npouecca.

16. CoBpeMeHHble MeToabl 06e33apaXkmBaHus BOAbI.

17. XusHb n gestenoHocTb C. AppeHuyca.

18. Bknag oTeyecTBEHHbIX YYEHbIX B pa3BuUTUe TEOPUN SNEKTPOSTIUTUYECKON aMnC-
counaumu.

19. YcTpaHeHue XeCTKOCTU BOAbl HAa MPOMBbILLMIEHHbIX NPeanpPUSATUSIX.

20. CepHas kucnorta — «xnebd XMmMm4eckom NPOMbILLNIEHHOCTMY .

21. Vicnonb3oBaHWe MUHeparnbHbIX KACMOT Ha NpeanpuaTuax pasnuyHoro npo-
doumns.

22. Okcunabl N CONKU Kak CTPOUTESNbHbIE MaTepuarnbi.

23. WNctopua runca.

N AWNE



24. [NoBapeHHas CoMb Kak XMMUYECKOE ChIpbe.

30 MHoronukmnn kapboHaT Kanbums: B npupoae, B NPOMbILLNIEHHOCTH, B Bbl- TY.

31 Peakuuun ropeHuns Ha Npon3BoACTBE U B ObITY.

32 BwupTtyanbHoe moaenMpoBaHue XMMMYECKUX NPOLLECCOB.

33 3neKTponua pacTBOPOB 3SIEKTPOSINTOB.

34 OneKTponu3 pacnsnaBoB 3f1EKTPOSIUTOB.

35 [lpakTuyeckoe NpUMEHeHWe anekTponuaa: paduHUpoBaHue, rarbBaHona-
CTUKa, ranbBaHocTerus.

36 Annotponua meTannos.

36 WcTtopusa nonyyeHnsa n npomsBoaCTBa antoMUHUS.

37 J3nekTponuTtuyeckoe nonyvyeHne n padmHMpoBaHue Meaun.

38 XusHb n gesarenbHocTtb . [1aBn.

39 Ponb meTannoB B UCTOpUKM YerioBeyeckon umsunusauuun. Actopusa otede-
CTBEHHOW YepHon MmeTannyprun. CoBpeMeHHoe MeTannyprmieckoe npomsBoa-CTBO.

40 WcTopusa oTevyeCTBEHHOW LBETHOW MeTannypriun. Ponb meTannos 1 cniasoB
B Hay4YHOTEXHUYECKOM Nnporpecce.

41 Koppo3sus meTannoB 1 cnocobbl 3almnTbl OT KOPPO3UM.

42 WHepTHble nnu 6naropoaHblie rasbi.

43 Poxpatowime conu — rarnoreHsbl.

44 WcTopus LWIBEACKON CrUYKMN.

45 KcTopus BOZHUKHOBEHUSA N Ppa3BUTUS OPraHNYecKon XMMUN.

46 XusHb n gearenbHocTb A. M. bytneposa.

47 BuTanumsm u ero Kpax.

48 Porb 0Te4YeCTBEHHbIX YY4eHbIX B CTaHOBMEHUN N Pa3BUTUN MUPOBOU OpraHu-
YeCKOM XUMUN.

49 CoBpeMeHHble NpeacTaBneHnsi 0 TEOPUN XMMUYECKOTO CTPOEHUS.

50 J3konornyeckne acnekTbl UCMOMNb30BaHWS YrNeBo4OPOSHOIO Chipbs.

51 OKOHOMWYECKMEe acneKkTbl MeXOYHapOAHOro COTpyaHMYecTBa MO MUCMNOMb30-
BaHWUIO yrneBogOPOLHOIO ChIpbA.

52 WNctopusi OTKpbITUS U pa3paboTku ra3oBbiX U HETAHLIX MECTOPOXOEHUI B
Poccuinckon ®egepaunn.

53 YrneBogopogHoe TonNnMBOo, ero BUAbl U Ha3HayYeHue.

54 CuHTeTUYECKMNE KaydyKkn: ucTtopmud, MHoroobpasme n nepcrnekTmBbl.

55 Pe3nHoTexHn4yeckoe Npon3BOACTBO U €ro posib B HAY4YHO-TEXHUYECKOM Mpo-
rpecce.

56 CBapo4yHOe NpoM3BOACTBO U POSib XMMUX YINEBOAOPOAOB B HEM.

57 HedTb 1 ee TpaHcnopTupoBKa kak OCHOBa B3avMMOBbLIFO4HOIO MeXayHapoa-
HOro COTpyaHUYecCTBa.

6. TEMATUYECKOE NIAHUPOBAHUE C OMNPEOEJIEHUEM OCHOBHbIX
BMOOB YYEBHOU OEATEJNIbHOCTU OBYYAIOLLUXCA

Bup y4ye6HoM paboThbl O6bem ya-

cos

MakcumanbHasa y4yebHas Harpy3ka (Bcero) 44

AyautopHas yyebHas paboTta (o6si3aTenbHble y4eOHble 3aHATUSA) 34

(BCcero)

B TOM YmMChne:

npakTn4yecKkne 3aHATUS 34

BHeayauTopHaa (camocTtosiTenbHasl) yyebHas pabota obyvarowe- 10

rocs (Bcero)

lMpomexyToyHasa atrectauma: andgepeHUMpoBaHHbIN 3a4€T




TEMATUYECKOE NMNJIAHUPOBAHUE

Ne KonuuectBo
nn CopepxaHue obyyeHus YyacoB
AyanToOpHbIE 3aHATUA
PASOEN 1. BBEOEHME. OBLUAA N HEOPITAHNYECKAA XUMWA
1. | OCHOBHbIE MOHATUA U 3AKOHBbI 2
2. [Nepnoanyeckum 3akoH u lNepuogndeckasa cuctema XMMmNYECKUX| 2
anemeHToB [. . MeHpeneeBa
3. |(CTpoeHue BewecTBa 2
4. Bopga. PacTtBopbl. Qnekrponutnyeckas guccoumaumsa 2
5. Xumunyeckume peakumm 2
6. Knaccugukaumsa HeopraHM4eCcKnx CoeMHEHUN N X CBOMUCTBA 4
7. MeTannbl n HemeTannbl 4
PA3OEN 2. OPTAHNYECKAA XUMUNA
8. |(OCHOBHbIE MOHATUSA OPraHMYEeCKONn XMMUKM N TEOPUSI CTPOEHUSA 2
OpraHMyecKnx coeanHeHnn
9. (CBoKCcTBa OpraHNYeCcKnx CoeanHeHumn 12

PA3OEN 3. XMMWA B BbITY M MPOM3BOACTBEHHOW OEATENIbHOCTW YENO-
BEKA (npodeccrnoHanbHO-OpUeHTUPOBAHHOE coaepKaHne)

10.TBepable Tena, XNaKoCcTu 1 rasbl 1

11.[NpocTelimne npakTuyeckme paboTbl C BELIECTBAMMU, >XUOKO- 1

cTsamu, razammn. OxpaHa

BO34yxa, BoAbl

w
s

Utoro:

BHeayguTtopHas (camocTtositenbHas) paborta

NoAroToBKa YCTHbIX COOBLLEHNN

HanucaHue KOHCMEKTOB, pedepaToB U Npe3eHTaunemn

noaroTtoBka OTBETOB HA BOIMPOCHI

cocTaBrieHme Tabnu,

BbIMNOJIHEHNE TECTUPOBAHHbBLIX 3agaHun

npoBegeHne nccnegoBaHnn

peweHne 3agad

CocTaBneHune 1 pelleHne LienoYyek npeepaLleHuin

COCTaBJiIEHNE TEPMUHOIIOTMYECKOIO CIioBapA

Blo|o~Nlo|a|swine

noaroTtoBKa K npomemyTquoﬁl artrTectauum

S

BCEIO:

[EEN
o

XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATENIbHOCTU OBYHAIOLLUXCA

CogaepxaHne oby4yeHus

XapaKkTepucTuka OCHOBHbIX BUAOB AEATENbHOCTU 00y4atoLmxcs
(Ha ypoBHe y4ebBHbIX OENCTBUIA)

PASOEN 1. BBEOEHNE. OBLLAA N HEOPTAHNYECKAA XNMUA

OCHOBHbIE MOHSATUS U 3aKOHbI

YMeHve faBaTtb onpeneneHne 1 onepupoBaTb CreaylowumMmn Xummuye-
CKMMM MOHSATUSIMM: BELLECTBO, XMMUYECKUIA SNEMEHT, aTOM, MOMeKyna,
OTHOCUTESbHbIE aTOMHAs M MOJSEKYIsIPHas Macchl, MOH, anoTponus,
M30TOMbl, XMMUYECKasi CBA3b, JNEKTPOOTPULIATENBHOCTb, BareHT-
HOCTb, CTENeHb OKWUCIEHUS!, MOfb, MOMISPHas Macca, MOMSIPHbIA 00b-
eM rasoobpasHbix BellecTB. Micnonb3oBaHue B y4yebHOM 1 npodeccu-
OHasnbHOW AeATENbHOCTU XMMUYECKUX TEPMUHOB U CUMBOJIUKW.




dopMynMpoBaHMe 3aKOHOB COXPaHEHWsl MacChbl BELECTB W MOCTOSH-
CTBa COCTaBa BeLecTB. YCTaHOBKa MPUYUHHO-CIEACTBEHHOW CBA3M
MeXOy CoaepXKaHnem 3TMX 3aKOHOB W HanmcaHWeM XMMUYEcKMX dop-
MyI 1 ypaBHEHWIA. PelueHre pacyeTHbIX 3a4ay No XMmmnyeckum dop-
Myram.

MNepunogmnyecknin 3akoH n lNepu-
ogudeckas cuctema  XMMuYe-
cknx anemenToB [0. N. MeHae-
neesa

YCcTaHOBKa 3BOSTOLMOHHON CYLLHOCTM MEHOENEeEeBCKON N COBPEMEHHOM
dopMynMpPoOBOK nepuoanyveckoro 3akoHa [. V. MeHgeneeBa. Ob6bsic
HeHne (U3NYECKOro CMbICia CUMBOSIMKM Nepuogudeckor Tabnuupl
xumuyeckmx anemeHtoB [. . MeHoeneeBa (HOMepoOB anemeHTa, ne-
puoaa, rpynnbl) K yCTaHOBKA MPUYUHHO-CNEACTBEHHOW CBA3U MeXAy
CTPOEHNEM aTOMa N 3aKOHOMEPHOCTSAMN M3MEHEHNS CBOWCTB 31IEMEH-
TOB 1 06pa3oBaHHbIX UMUK BELLECTB B nepuogax v rpynnax. Xapakre-
PUCTMKA 3NIEMEHTOB ManbIX U 60MbLINX NEPUOAOB MO UX NONOXEHUIO B
MNepunognyeckon cucteme 1. 1. MeHgeneesa.

CTpoeHue BellecTBa

YMeHve faBatb onpefeneHne n onepupoBaTtb CreayrLWnMmn XumMmye-
CKMUMM MOHATMAMMW: BELLECTBA MOJSIEKYNSIPHOTO M HEMOMEKYNSIPHOro
CTPOEHUS, 3MEeKTPOOTPULATENBHOCTL, KOBaNeHTHas CBA3b, WMOHHas
CBSI3b, MeTannuyeckasi CBsiab, BOAOPOAHAs CBs3b, KpucTaniunveckas
pelleTka (aToMHasl, MOMeKynspHasl, UOHHas, MeTannudeckas). Ycra-
HOBKa 3aBMCUMOCTU CBOMCTB XMMWUYECKMX BELLECTB OT CTPOEHUSI aTo-
MOB 00pasylolmX UX XMMUYECKMX 3NIEMEHTOB. XapaKTepucTuka Bax-
HEeNLWKUX TUNOB XMMUYECKUX CBA3EN U OTHOCUTENbHOCTU 3TOW TUMOMO-
rmn. Ob6bsACHEHUe 3aBUCUMOCTU CBOWCTB BeLLEeCTB OT UX cocTaBa U
CTPOEHUSA KPUCTaNNINYECKMX PELLETOK.

Boaa. PactBopbl. 3nektponu-
TUYeckas guccoumaums

YMeHne gaBaTb onpepgeneHne n onepupoesaTtb cneayrwmmMmmn Xmmmnye-
CKUMU TMOHATUAMU. BelleCTBa MOJEKYNAPHOro M HeMOIeKynAapHOro
CTpPOEHUA, pacTBOpPbI, 3NEKTPONTUT U HEINEKTPOJINT, 3NEeKTPONnuTun4e-|
CKaa aguccounauund. <Dopmyrw|pOBKa OCHOBHbIX MOSIOXKEHUN Teopun
SﬂeKTpOﬂMTMHeCKOVI anccounaumn 1 Xxapaktepuctmka B CBeTe aTomn
Teopumn CBOWCTB OCHOBHbIX KIlaccoB HeopraHn4ecknx coeMHEHNN.
PelweHune pacyeTHbIX 3aaa4y Nno XMMN4eCKum cbopmynaM N ypaBHEHWN-
AM.

Xnmmyeckue peakuyunmn

YMeHve faBatb onpegeneHue n onepuposaTb CreayloWwnuMmn XmMmmnye-
CKUMW NOHATUSMU: OKUCIUTENb U BOCCTAaHOBUTENb, OKUCIIEHNE N BOC-
CTaHOoBNeEeHWe, TenoBon 3MEKT peakumm, CKOPOCTb XUMUYECKOWN pe-
akumm, kaTanus, xumudeckoe pasHoBecue. OB6bACHEHME CYLUHOCTM
Xumu4eckux npoueccoB. Knaccudukaunsa XMMUYECKUX peakumin Mo
pasnu4yHbLIM NPU3HaKkam: YUCry M cocTaBy NPOOYKTOB U peareHToB,
Tennosomy addeKTy, HanpasneHuio, ase, Hanuuu Kartanusartopa,
M3MEHEHNI0 CTeneHew OKWUCMNEeHMs 3NeMeHToB, obpasylolnx Belle-
ctBa. Knaccudukaumsa seLects 1 NpPoLLECCOB C TOYKN 3PEHUSA OKUCIIE-
Hus-BoccTaHoBNeHus. CocTaBneHne ypaBHEHUIN peakuuii ¢ NOMOLLIbIO
mMeToaa anekTpoHHoro 6anaHca. O6bsCHeHNe 3aBUCMMOCTM CKOPOCTH
XUMUYECKON peakumm U NOMoXeHNss XMMUYECKOro paBHOBECUS OT pas3-
nMYHBbIX hakTopoB. OTpaxeHne XMMUYECKUX MPOLLECCOB C MOMOLLbLIO
YPaBHEHUN XUMUYECKUX pPeaKLUN.

Knaccudpuvkaums  HeopraHuye-
CKMX COEOMHEHUN N NX CBOW-
cTBa

Xapaktepuctika cocTaBa, CTPOEHUS, CBOWCTB, MOMNYYEHUS U Mpume-
HEHUS BaXXHEWLIUX KIacCOB HeOopraHW4eckux COeAMHEHWN (OKCMAOB,
OCHOBaHWW, KUCIOT, CONnen) U nx Hambonee 3HayYMMbIX B HAapOOHOXO-
39NCTBEHHOM MiaHe npeacraBuTenen.

MeTannbl n HemeTannbl

XapaKkTepucTuka cocTtaBa, CTPOEHNS, CBOMCTB, MOMydeHUss U NpUMe-
HeHus BaxkHenwnx metannos (IA v Il A rpynn, anoMuHns, xxenesa, a B
€CTECTBEHHO-HAY4YHOM Mpodue n HEKOTOPbIX d-3fIEMEHTOB) M UX CO-
eMHeHNn. XapaKkTepucTmka cocTtaBa, CTPOEHUS, CBOWCTB, MOMy4YeHus
n npumeHeHns BaxHenwnx Hemetannos (VI A, VIA, VA rpynn, a Tak-
Xe asoTa un ¢ocdopa, yrnepoaa u KpemMHusi, BOOOpoaa) U ux coegm-
HEHUN.

PASOEN 2. OPTAHNYECKAA XNMNA

OCHOBHblE NOHATUSA opraHu4ye-
CKOM XUMUKN 1 Teopua CTpoeHuda
opraHn4ecknx coevHeHUN

YMeHve gaBaTb onpedernieHne U onepupoBaTth CreaylowmnuMm XumMmde-
CKAMW TMOHATUAMU: YrMepoAdHbld cKeneT, (yHKUMOHanbHasa rpynna,
nsomepusi, romonorus. GopmMynmpoBKa OCHOBHBIX MOMNOXEHUA Teopun
XVIMUYECKOTO CTPOEHUST OPraHUYeCcKUX COEAVHEHU N XapaKTepucTHKa




B CBETE 3TOW TEOPUWN CBOWCTB OCHOBHbLIX KMacCCOB OPraHM4YeckuMx Co-
eanHeHnn. HasBaHMe n3yyYeHHbIX BELLECTB MO TPUBUAITbHON NN MEX-
AyHapOOHOW HOMEHKNAaType 1 oTpaXkeHue cocTaBa 3TUX COeAMHEHUN C
MOMOLLIbI0 XMMUYECKUX (QOPMYIT.

CBoOMCTBA OpraHU4YeckMx Cco-
eJVHEeHNN

Xapaktepuctika cocTaBa, CTPOEHUS, CBOWCTB, MOMNYYEHUS U MpuUme-
HEHUS BaXKHEWLLUX KITacCoB YrNeBO4OPOAOB (ankaHoB, LIMKNOankaHoB,
ankeHoB, arnkvHOB, apeHoB) M WX Hambonee 3HAYUMbIX B HapOA-
HOXO3ANCTBEHHOM MnaHe npeacTaBuTenen. AHanormyHasa xapakrepu-
CTUKa BaXHeWLWMX npeacTaBuTenen ApYrnx KnaccoB OpraHU4eckmx
COeIMHEHMN: MeTaHoNna M dTaHona, CIOXHbIX 3UPOB, XMUPOB, MbIS,
anbgernaoB (copmanbaerngoB M alertanbaernga), KeTOHOB (aueTo-
Ha), KapOOHOBLIX KUCIOT (YKCYCHOW KMCNOTbI), MOHOCaxapugos (rnto-
KO3bl), AncaxapugoB (caxaposbl), nonvcaxapuaos (kpaxmana u uen-
nono3bl), aHUNMHa, aMMHOKUCHOT, OEenKOB, UCKYCCTBEHHbIX U CUHTE-
TUYECKUX BOJTOKOH, Kay4yKoB, MacTMacc.

(MPO®ECCH

PA3OEN 3. XUMUA B BbITY U MPON3BOACTBEHHOW OEATENBHOCTW YENTOBEKA

OHAJIbHO-OPUEHTMPOBAHHOE COJEP>XAHME)

TBepﬂ,bIe Tena, XMAKOCTU U ra-
3Bbl

O3HakoMIieHNEe C HOBEMLIMMMW OOCTUXKEHUSMU XUMWYECKOM Hayku u
XUMUYECKON TEXHOMNOrMU. 3HAEeT porib XMMUM B 06eCcrneyeHmn 3Kooru-
YeCKOWN, aHepreTU4eckon 1 nNueBon 6e3onacHoCTU, pasBUTUM Meau-
UMHBI. 3HaeT NpaBuna noucka u aHanmaa XMMmn4eckon nHdopmaumm n3
pasnuyYHbIX WUCTOYHMKOB (HayyHad M ydebHO-HayyHas nuTepaTtypa,
CpeAcTBa MaccoBov MHdopmauuu, cetb MHTEpPHET).

[MpocTenwne npakTu4eckme
paboTbl C BellecTBaMu, XXUOKO-
cTamn, razamn. OxpaHa BO3ay-
xa, Bogpl

[Monck 1 aHanM3 KencoB O MPUMEHEHUN XMMUYECKMX BELLECTB U TEX-
HOMormn ¢ ydetTom byayuien npoheccuoHanbHOM AeATENbHOCTH.

7. ONMUCAHUE
TEXHUYECKOIO O

YYEBHO-METOANYECKOIO U MATEPUAJIBHO-
BECMEYEHUSA OBPA3OBATENIbHON OEATENIBHOCTHU

7.1 MaTtepuanbHoO-TeXHUYeCKoe obecneyeHue

Peanusauus nporpa

MMbl AUCUMNNUHBL «XUMUA» TpebyeT Hanuuua yyebHon

ayauMTopun, OcHalLleHHoW obopyaoBaHNEM, TEXHUYECKUMWU cpeacTBamMn obydeHus Ans

npoBeneHunA 3aHATUN BCEX

BMOOB, NPeayCMOTPEHHbIX 06pa3oBaTenbHOW NPorpammon,

B TOM 4YMCne rpynnoBbIX N MHAMBUAYAINbHbBIX KOHCYNbTaLMI, a Takke AN NpoBeAeHUs
TeKyLLLero KOHTPOIS 1 NPOMEXYTOYHOW aTTecTaumm.
O6opynoBaHune kabuHeTa:
— Habop AeMOHCTpauuoHHOro obopyaoBaHusa (HoyTobyk HP; akpaH; npoekTop
Toshiba; Tenesnsop Elenberg);

— obopynosaHue aonsa B

bINOSNTHEHNS 3a4aHUI NPaKTN4eCKnx 3aHATUN.

MporpammHoe obecneveHune:
— Microsoft Office Professional Plus 2010 Russian Academic OPEN | License No

Level.

— Microsoft Windows 10 Professional

— Mozilla Firefox https://www.mozilla.org/ru/about/leqgal/terms/firefox/

— STDU Viewer version 1.6.2.0 http://stdu-viewer.ru/.
— 7-Zip INnuensuna becnnatHo (GPL) https://www.7-zip.org/license.ixt.

— Dr. Web Enterprise S

ecurity Suite.

Ayantopus yKoMnnekToBaHa cneunannsmpoBaHHon mebenbto.


https://www.mozilla.org/ru/about/legal/terms/firefox/
http://stdu-viewer.ru/
https://www.7-zip.org/license.txt

7.2 MHdopmaumoHHoe obecneyeHne obyyeHus

MepeyeHb y4yeOHbIX M3aaHUK, NHTepHeT-pecypcoB, AONONTHUTENLHON nuTepary-
pbl

B 6ubnuoteydHbin poHO BXOAAT y4yeOHuKKM, ydebHO-meToanveckne KOMMIEKTbI
(YMK), obecneumBatoime OCBOEHNE y4EOHON OUCUUNIUHBLI « XUMWUSAY», PEKOMEHLOBAH-
Hble MNU AonyLlleHHble ANS MCMNOMb30BaHUS B NpodeccrMoHanbHbiX 06pa3oBaTenbHbIX
opraHuMsauusx, peanuaylolmnx obpasoBaTenbHy0 nporpammMmy cpegHero obuiero obpa-
3oBaHusa B npegenax ocsoeHms OMNOIM CMNO Ha 6a3e ocHoBHOro obuwero obpasoBaHus.

BubnmnoteyHbin poHL MOXET ObiTb AOMOSIHEH 3HUMKIONEAUSIMU, CIOBapsiMu,
crnpaBoOYHMKaAMM MO XMMUU, HAYYHOM N HAYYHO-MONYMASIPHOM NUTEpPaTypon eCTeCTBEHHO-
Hay4YHOro coaepXaHus.

PekomeHayemas nutepaTypa:

[ns obyyarowmxca

1. lN'yceBa, E. B. Xumunsa ana Cl10O : yyebHo-meToamMyeckoe nocobue : B 2 4yacTsx
: [12+] / E. B. l'ycea, M. P. 3uraHwwuHa, [. WN. KynukoBa ; KazaHCKM HaUMOHarbHbIN
nccnegoBaTenbCkUN TEXHOormyeckun yHmsepcuteT. — KasaHb : KasaHckui Haumo-
HanbHbIN UCccrneagoBaTenbCKUn TexHonornyeckmn yamsepeutet (KHATY), 2019. — Yactb
1. - 168 ¢ : wn. - Pexum pgoctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=683671 (gnaTta obpawieHuna: 19.04.2024).
— Bubnuorp.: c. 150. — ISBN 978-5-7882-2792-4 (4. 1). — ISBN 978-5-7882-2791-7. —
TeKCT : 9NEeKTPOHHbIN.

2. MotoTHA, E. M. Opranudeckas xumusa : 10—11 knacc : yyebHoe nocobue :
[12+] / E. M. MNoToTHA. — MockBa : Pycckoe crnoBo — y4ebHuk, 2012. — 273 c. : cxewm.,
Taon., nn. — Pexunm goctyna: no noanmucke. - URL:
https://biblioclub.ru/index.php?page=book&id=485659 (pnaTta obpaweHus: 19.04.2024).
— ISBN 978-5-91218-485-7. — TEKCT : 9NEKTPOHHbIN.

[lnsa npenogasaTenen

1. PesankuH, B. . XuMus : NonHbIN KypC NOATOTOBKN K TECTUPOBAHUIO N IK3aMe-
Hy : y4ebHoe nocobue : [12+] / B. . Pesankun, C. E. Jlakoba, B. H. Bypab. — MuHck :
Tetpanut, 2018. — 560 c¢. — Pexum pgoctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571758 (naTta obpaieHus: 19.04.2024).
— Bubnuorp. B kH. — ISBN 978-985-7081-95-0. — TeKCT : 9NEKTPOHHbIN.

2. XuMmundeckue 3agaym gns nobosHaTenbHbIX : COOPHUK XMMUYECKUX 3a4aHUI U
3agaud : [12+]/ A. [0. KoTtos, A. H. MNpowneuos, E. B. AnekcaHgposa [u gp.]. — Mockga :
OupexkT-Megua, 2022. — 204 c. : vn., Tabn. — Pexum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=694961 (gaTta obpaweHus: 19.04.2024).
— ISBN 978-5-4499-3308-9. — TeKCT : 9fIEKTPOHHBbIN.

NHopMaLMoHHbIe 3NeKTPOHHO-06pa3oBaTesibHble pecypchbl

(MHTepHeT-pecypchbl)
1. Bnneea, H. A. MoayrnbHoe n3yyeHue opraHu4eckon xvmuun. basoBbin ypo-
BeHb : nocobue anga ydawmxcs 11(10) knacca : ydebHoe nocobue : B 2 yacTax : [12+] /
H. A. MiBnueBa. — Mockea : Pycckoe crnoBo — y4ebHuk, 2014. — YacTb 2. YyebHble ma-
Tepmansbl. K y4ebHuky U. N. HosowwwmHckoro, H. C. HoBowwuHckon «OpraHuyeckasa xu-
musa». — 161 c. : Tabn. — (MIHHOBaumMoHHaa wkona). — Pexum gocTtyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=485643 (nata obpalleHus:
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19.04.2024). — bubnuorp. B kH. — ISBN 978-5-00007-667-5 (4. 2). - ISBN 978-5-00007-
665-1. — TeKcT : aNeKTPOHHbIN.

2. MenveBa, H. A. MogynbHoe u3yyeHue opraHuyeckon xvmun. basoBbin ypo-
BeHb : nocobue ansa yvawmxes 11 (10) knacca : yyebHoe nocobue : B 2 yactax : [12+] /
H. A. MBnunesa. — Mocksa : Pycckoe cnoBo — y4ebHuk, 2014. — Yactb 1. MogynbHble
nporpammbl. K y4ebHuky WU. W. HosowwnHckoro, H. C. HoBowwwuHckon «OpraHudeckas
xmmusay. — 121 c. : Tabn. — (MHHOBaunoHHag wkona). — Pexum goctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=485642 (nata obpalleHus:
19.04.2024). — ISBN 978-5-00007-666-8 (4. 1). - ISBN 978-5-00007-665-1. — TekcT :
3JTIEKTPOHHbIMN.

3. XamutoBa, A. . OpraHuyveckas xumna ansa crygeHtoB Cl1O : yyebHoe noco-
6ue : [12+] / A. . XamntoBa, T. E. bycbirnHa, J1. P. CadumHa ; nog pea. A. M. KysHeuo-
Ba ; KasaHCKMM HauMOHanbHbIN NccnefoBaTeNbCKUN TEXHOMNOMMYECKUIA YHUBEPCUTET. —
KasaHb : KaszaHCKMM HauuoHasrbHbIM UccreoBaTeNbCKUM TEXHOTOMMYECKUA YHUBEPCHU-
Tet (KHUTY), 2016. — 172 c. : wn. — Pexum poctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500926 (gnaTta obpawieHus: 19.04.2024).
— bubnwnorp.: c. 170. — ISBN 978-5-7882-1938-7. — TEKCT : 9NEKTPOHHbLIN.
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