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1. NOACHUTEJNIbHAA 3ANMUCKA

Mporpamma ob6uweobpasoBaTenbHON y4ebHOM ANCUMNIIUHBI «XUMUs» npegHa-
3HadeHa Ona M3ydeHnsa B obpasoBaTernbHbIX OpraHu3aumsax, peanusylolwmnx obpasosa-
TenbHYK Nporpammy cpegHero obuwero obpasoBaHus B npegenax 0CBOEHNA OCHOBHOW
npodeccnoHanbHon obpasoBaTenbHon nporpammbl CIMO (OMOIM CMO) Ha 6ase oc-
HOBHOro o6Lero obpasoBaHusi NPU NOArOTOBKE CNeLnanMcToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun ®IrOC cpegHero obuwero 06-
pas3oBaHus, NPeabsBNSAEMbIX K CTPYKType, COOEpXaHUK W pesynbTatam OCBOEHUS
y4yebHOM gMcumnnnvHbl, ¢ y4eToM doeaepanbHon obpasoBaTenbHOM NporpaMmbl cpeaHe-
ro obuwero obpasoBaHus, yTBEPXKAEHHON Npuka3doM MuHucTepcTBa npocselieHns Poc-
cunckon Pegepaumm ot 23 HoA6psa 2022 r. N 1014.

B copepxaHun nporpammbl yuTeHbl TpeboBaHus heaepanbHOro rocygapcrBeH-
HOro obpasoBaTenbHOro crtaHgapTa Mno nonyvyaeMon cneumanbHOCTU CpedHero npo-
dreccnoHanbHOro o6pasoBaHus.

CopepxaHue nporpaMmmbl «XMMUSA» HanpasneHO Ha LOCTWXKEHWE crnefyloLmx
uerneu:

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

- pas’BuUTb YMEHUs NPOBOAUTL pacyeTbl N0 XUMUYECKUM POpMynam 1 ypaBHEHUSIM
XUMUYECKNX  peakuun, nnaHupoBaTb W  WUHTepnpeTMpoBaTb pesynbTaThbl
XUMUYECKUX IKCNIEPUMEHTOB;

- chopmupoBaTb  HaBbIKM  NPOBEAEHUS  XUMUYECKUX  SKCNepUMeEHTasbHbIX
uccrnegoBaHnn ¢ cobniogeHnem  npasun  6esonacHoro  obpauieHust  C
BellecTBaMn 1 nniabopaTtopHbIM 060pyaOBaHMEM;

- pas’BuUTb YMEHUS aHanM3npoBaTtb, OLEHWBATb, MPOBEPSTb HA LOCTOBEPHOCTb U
0606wWwaTh NMHPOPMALIMIO XMMUYECKOTO XapakTepa U3 pasriMyHbIX UCTOYHUKOB;

- cdopmMupoBaTb YMEHUS MPOrHO3MpoBaTb MOCNEACTBUA CBOEN OeATeNbHOCTU U
XUMUYECKUX NPUPOAHBIX, ObITOBLIX M MPOU3BOACTBEHHbIX MPOLIECCOB;

- chopmupoBaTb MOHMMAHUE 3HAYMMOCTU AOCTMXKEHUN XUMUYECKOM Haykum WU
TEXHONOrMM gns pasBuUTmsa coumnanbHOW U NPON3BOLACTBEHHON cep.



2. OBLUAA XAPAKTEPUCTUKA YYEBHON OAUCLUMIIUHDI

Xnmusa - 9TO Hayka O BELLEeCTBax, MX COCTaBe M CTPOEHUM, O UX CBONCTBAX U
npeBpaLLeHnsX, 0 3HA4YEHUN XMMUYECKUX BELLECTB, MaTtepmnanos U NpoLEeCccoB B NMpak-
TUYECKOM OeATEeNbHOCTUN YernoBeka.

CogepxaHune obuieobpasoBaTenbHOM y4eOHON AUCUMMAMHBI «XUMUA» Hanpas-
NEHOo Ha ycBOeHMe 00y4aloLLMMUCA OCHOBHbIX MOHATUN, 3aKOHOB N TEOPUA XUMWUK; Ha
oBfageHne yMeHnsMn HabnogaTb XMMUYECKNE SIBIIEHUS, MPOBOAUTbL XMMMUYECKUIA IKC-
NEePUMEHT, NPOM3BOANTL PACYETLI HA OCHOBE XMMMUYECKMX (POPMYI BELLECTB U ypaBHe-
HUM XUMUYECKNX PeaKLUM.

B npouecce n3yvyeHnss xumumn y CTyAEHTOB pa3BMBalOTCA NO3HaBaTeNbHbIE NHTE-
pecbl U MHTENNEKTyarnbHble CNOCOBHOCTU, NOTPEBHOCTN B CaMOCTOATENBHOM nprnobpe-
TEHUNA 3HAHUI MO XMMUM B COOTBETCTBUN C BO3HUKAKLLMMUN XKNU3HEHHBIMM Npobrnemamu,
BOCNUTbIBaeTCsl BepexxHoe OTHOLLEHUS K Npupoae, NMOHMMaHue 300poBOro obpasa xus-
HW, HEeOBXoANMMOCTM NpefynpexaeHns SBNEHUNn, HaHOCALWMX Bpen 300POBbI U OKpYy-
xatowen cpege. OHM ocBavBalT NpUEMbI TPaMOTHOro, 6e3onacHOro UCnonb3oBaHNUSA
XUMUYECKNX BELLECTB U MaTepuarnos, NPMMEHSEMbIX B ObITy, B CENTbCKOM XO3ANCTBE U
Ha NPON3BOACTBE.

Peanusauusa geoykTMBHOrO noaxoda K U3YYEHWo XMMUK CnocobCTByeT pasBu-
TUIO TaKUX JTOrMYECKMX Onepaunin MblLLNIEHUS, KaK aHann3 n cMHTes, ob0o6LLEHNE 1N KOH-
KpeTusauusi, CpaBHEHWE N aHanorms, cuctemMaTmsaums n knaccudukaums v ap.

Cneundomka M3yvyeHns Xxmumumn npu osnageHnn cneuyuanoHoctn CrO [owkonb-
Hoe obpasoBaHWe peanuayeTcsa nNpu UHOMBUAYANbHOW CaMOCTOATENbHOM paboTte CcTy-
AEHTOB (HanucaHue pedepartoB, NOArOTOBKA COOOLLEHMI, 3alimMTa NpOeKToB), B Npo-
uecce y4ebHoOM OeATENbHOCTM NOA PYKOBOACTBOM npenogaBaTtensi (BbIMOSIHEHME XW-
MMUYECKOro 3KCNnepuMeHTa - nabopaTopHbIX OMNbITOB U MpPakTUYecKMx paboT, pelueHune
NPaKTUKO-OPUEHTUPOBAHHBIX PacYeTHbIX 3agad n 1.4.).

B npouecce n3ydyeHnss XMMun TeopeTUYecKne cBedeHUs] OOMNOMHATCA LEMOH-
cTpauusiMm, nadopaTopHbIMM OMbITAMU M NPAKTUYECKUMU 3aHATUAMWU. 3HaAYUTENbHOE
MECTO OTBOAUTCS XMMUYECKOMY akcnepumeHTy. OH OTKpbIBaeT BO3MOXHOCTb (hOpMU-
poBaTb y CTyOEHTOB creuuaribHble npegMeTHble yMeHus: paboTaTb C BellecTBamu,
BbIMOSHATL MNPOCTbIE XUMUYECKME OMbIThl, YYNT BE30MaCHOMY U 3KONOrMYECKM rpamoT-
HOMY oOOpalleHnto ¢ BellecTBamu, maTepnanamm u npoueccamvm B ObiTy U Ha nNpouns-
BOACTBE.

[ns opraHn3aumm BHeayguMTOPHOW CaMOCTOATENbHOM paboTbl CTY4EHTOB, Npesa-
CTaBrieH NPUMEpPHbIV NepeYveHb pedepaTtoB (4OKNaaoB), MHANBUAYAlbHbIX NPOEKTOB.

B npouecce n3yyeHuss xummm opmMupytoTcs  MHOPMaUMOHHAsE KOMMETEHT-
HOCTb CTYAEHTOB. [103TOMY NpK opraHM3aumm camoCTOATENbHON paboTbl akLEHTUpyeT-
Csl BHUMaAHWE CTyOQEeHTOB Ha Noucke MHdopmaumm B cpeactsax macc-megua, MHtepHe-
Te, B y4ebHOM M cneuunanbHOW nuTepaTtype C COOTBETCTBYHLLMM OCMOPMIIEHNEM U
npeacTaBneHnem pesynbTaToB.

N3yueHne obuieobpasoBaTenibHON y4ebHON OucuMnnHbl « XMMnsay 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 AUCLUMIIMHbLI B YYEBEHOM MNAHE

YyebHas gucumnnuHa «XuMma» aBnsieTcs y4ebHbiM npegmeTom obssaTeribHON
npeameTHon obnactn «EcTtecTtBeHHO-HayyHble npeameTtbi» PrOC cpegHero obuiero
obpasoBaHu4.

YyebHaa pgucumnnunHa «Xumusa» um3yyvaeTca B obuieobpasoBaTenbHOM LMKNe
yyebHoro nnaHa OlMOI CIO Ha 6a3e ocHOBHOro obuiero o6pasoBaHMst C NOSTyYEHNEM
cpenHero obuiero obpasosanHus MMCC3S.

4. PE3YJIbTATbl OCBOEHUA YYEBHOWU OUCLIUIMJINHBI

OcBoeHuve copgepxaHus yd4ebHon aucumnnuHbl «Xumusi» obecneumBaeT LOCTU-

XeHune obyyarommMmnca crieayowmnx pes3ynbTaToB:
JINYHOCTHBIX:

- COPMMPOBAHHOCTb MWPOBO33PEHUSA, COOTBETCTBYHOLLEN0O COBPEMEHHOMY
YPOBHIO pasBUTUA Haykn M OBOLLECTBEHHOW NPAKTMKW, OCHOBAHHOIO Ha Auarnore Kyrb-
TYp, CNOCOBCTBYIOLLEro OCO3HAHUIO CBOEro MeCTa B NOJSIMKYIIbTYPHOM MUPE;

- CcOpPMMPOBAHHOCTb 300POBOro N 6GesonacHoro obpasa XM3Hu, OTBETCTBEHHO-
ro OTHOLLEHUS K CBOEMY 300POBbI0;

- TOTOBHOCTb W CNOcOBHOCTbL K 0Bpa3oBaHMioO N camoobpal3oBaHMO Ha NPOTS-
XXEHUN BCEWN XKU3HU;

- COPMUPOBAHHOCTb 3KOSIOrMYECKON KynbTypbl, MOHUMaHWE BIUSHUS COLMU-
anbHO-3KOHOMWYECKMX MPOLIECCOB HAa COCTOSIHWE MPUPOAHOM U coumnanbHOW cpenpl,
0CO3HaHue rnobanbLHOro Xxapakrepa 3Konorn4yecknx npodnem;

- aKTUBHOE HenpuaTMe AEUCTBUIA, MPUHOCSALLNX Bpen OKpyKatoLwen cpeae.

MeTanpegMeTHbIX:

- onpenensTb Lenu OesTenbHOCTU, 3ad4aBaTb NapaMeTpbl U KpUTEPUM UX OOCTU-
XeHus;

- BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHNBATb COOTBETCTBME pPe3yrbTaToB
LensiM, oueHMBaTb PUCKM NOCNEACTBUN AEATENbHOCTY;

- BrnageTb HaBblkamMun y4ebHO-MccrneaoBaTenibCKoOM U NMPOEKTHOW AesiTeNbHOCTH,
HaBblkaMK paspeLueHns npodnem;

- CNOCOOHOCTb M FOTOBHOCTb K CaMOCTOSATENIbHOMY MOWUCKY METOAOB peLleHust
NpaKTU4YeCcKNX 3agay, NPUMEHEHMUIO Pa3NNYHbIX METOO0B NO3HAHUS;

- BNageTb HaBblkaMW MONy4eHUs UHGopMaLUN M3 UCTOYHUKOB pPasHbIX TUMOB,
CaMOCTOATENbHO OCYLLECTBNATb MOWCK, aHanus3, cucTemaTusaumio U MHTepnpeTaumto
MHopmMaLun pasnuyHbIX BUOOB U hOpM NpeacTaBreHus;

- MCNOMb30BaTh CPeACTBa UHPOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOMOIMI
B PELLUEHUN KOTHUTUBHbIX, KOMMYHUKATUBHbLIX N OpraHM3auWoHHbIX 3a4a4 ¢ cobnoaeHu-
eM TpeboBaHUN 3ProHOMUKMK, TEXHMKM GEe30MacHOCTU, TMrMeHbl, pecypcocbepexeHus,
NpaBOBbIX N 3TUYECKNX HOPM, HOPM MH(POPMaLIMOHHON 6Ee30MacHOCTH;

- CaMOCTOSITENIbHO OCYLLECTBMATbL MO3HaBaTENbHYI0 OeATEeNbHOCTb, BbISABMSATb
npobnemsl, cTaBuTb N hopMynupoBaTb COOCTBEHHbIE 3aaa4vn B 0bpa3oBaTenbHOM aes-
TENbHOCTU U XXU3HEHHbIX CUTYaUUsIX;

- BMageTb HaBblkaMW MO3HaBaTeNbHOW pedirieKkCuM Kak OCO3HaHWSA coBepluae-
MbIX LENACTBUIA U MbICIIUTENbHbLIX NPOLECCOB, X PE3YNbTaTOB M OCHOBaHWUNA.

MpeamMeTHbIX:
- C(popMMpPOBaHHOCTb MpeAcTaBfeHnn: O XUMUYECKOW COCTaBnAwLWEN ecTe-



CTBEHHOHAY4YHOW KapTUHblI MUpa, PONMU XUMUN B NO3HaHUU ABNEHUN Npupoabl, B op-
MUPOBAHUWN MbILLMEHUS U KyNbTypbl IMYHOCTU, ee (PYHKLMOHANbHON rpamMOTHOCTH, He-
obxoanmon Ans pelleHns NpakTUYecknx 3agad n aKkonormdeckn o60CHOBaAHHOrO OTHO-
LLIEHMS K CBOEMY 310POBbIO0 1 MPUPOAHONM cpeae;

- BrageHne CUCTEMON XMMMUYECKMX 3HaHWUN, KOTopas BKIIOYaeT: OCHOBOMona-
rarlowime nNoHATUSA (XMMUYECKUI 3NEeMEHT, aToM, ANeKTpoHHas obonoyka atoma, s-, p-,
d-aneKkTpoHHble opbuTanM aTtoMOB, WMOH, MOSEKyra, BareHTHOCTb, 3NeKTpooTpuua-
TEeNbHOCTb, CTEMNEHb OKUCMEHWS, XMMUYEecKas CBA3b, MOSfb, MOMsipHas macca, Monsap-
HbIi 06beM, yrnepoaHbIn ckeneT, PyHKUMOHanNbHas rpynna, pagukan, nsomepusi, n3o-
Mepbl, FOMOMOrMYeCckUn ps, roMosiorn, yrnesoaopoasbl, KUCNOPOoA- 1 asoTcoaepXxalume
coeanHeHus, Buonormyeckn akTuBHbIE BeLLECTBa (YrneBoabl, Xupbl, 6enkn), MoHomMep,
nonumep, CTPYKTYPHOE 3BEHO, BbICOKOMOMEKYNSPHbIE COEAMHEHUS, KpucTannudeckas
peLlleTka, TUMbl XMMUYECKUX Peakunn (OKUCITUTENbHO-BOCCTAHOBUTESbHbIE, 9K30- U 9H-
AOoTepMUYeckme, peakumm MOHHOro obmeHa), pacTBop, ANEKTPONUTLI, HESNEKTPOSNTLI,
anekTponuTuyeckaa Auccounaums, OKUCNUTENb, BOCCTAHOBUTESb, CKOPOCTb XMMUYe-
CKOW peakuuu, XMMuUYeckoe paBHOBeECUE), TEOPUW U 3aKOHbl (TEOPUA XMMWUYECKOro
CTPOeHunsa opraHudecknx sellects A.M. byTneposa, Teopusi SNEeKTPOSIMTUYECKON ANC-
counaumm, nepuoanydeckmin 3akoH [.. Mengeneesa, 3akOH COXpPaHEHUs1 Macchbl), 3aKo-
HOMEPHOCTU, CUMBOSIMYECKUIN A3bIK XMMUU, haKTONorMyeckme ceefeHns o CBOMCTBAX,
cocTaBe, nonyyeHun n 6e3onacHoOM UCMosb30BaHUM BaXXHENLUNX HEOPraHNYEeCKUX N op-
raHNU4YeCKnX BeLecTB B BbITY U NpaKTUYeCKon AeATeNlbHOCTU YeroBeKa;

- COPMMPOBAHHOCTb YMEHU BbISBNATL XapaKTepHble MNPU3HaKM U B3avMo-
CBA3b W3YYEHHbIX MOHATUM, NPUMEHATb COOTBETCTBYHOLLUME MOHATUS NPU ONMUCaHUK
CTPOEHUS U CBOWCTB HEOpraHMYeckUX M OpraHM4yecKkux BELLEeCTB U UX MpeBpalleHui;
BbISIBMISATb B3aMMOCBS3b XMMUYECKNX 3HAHUIA C MOHATUSIMU U NpeaCcTaBeHUs MN pyrnx
€CTeCTBEHHOHAaYYHbIX NPegMETOB;

- C(POpMMPOBAHHOCTb YMEHUI UCMOSMb30BaTb HAUMEHOBAHUS XUMWYECKUX CO-
€ANHEHNN MEeXOYHapOLHOro Co3a TEOPETUYECKOM U NPUKITaQHON XUMUN U TPUBUATb-
Hble Ha3BaHUs BaXXHENLWINX BelecTB (3TUMNeH, aueTuneH, rmuuepuH, deHon, dopmarnbs-
Aerua, yKCycHas KACIoTa, rMUUMH, YrapHblv ras, yriekucnbli ra3, ammuak, raweHas us-
BECTb, HeralweHasi U3BecTb, NUTbeBas coda W Apyrux), coctaBnaTb (OOPMYysbl Heopra-
HUYECKMUX N OPraHNYeCKMX BELLECTB, YPaBHEHUS XMMUYECKUX peakuui, OOBACHATb UX
CMbICI; NoATBepXaaTb XapakTepHble XMMUYECKMEe CBOMCTBA BELLECTB COOTBETCTBYIO-
LMW SKCMEPUMEHTaMM U 3anncsiMn ypaBHEHUI XUMUYECKUX peaKLmni;

- C(POpMMPOBAHHOCTbL YMEHUN YyCTaHaBNMBaTb MPUHAOSIEXHOCTb W3YYEHHbIX
HeopraHM4Yeckux U opraHMYeckux BELLECTB K OnpedeneHHbIM Kraccam u rpynnam co-
€ONHEHUN, XapaKkTepu3oBaTb MX COCTaB U BaXHeWlMe CBOWCTBA; onpenensitb BuAbl
XUMUYECKNX CBA3EN (KOBaNeHTHasl, MOHHas, MeTannmyeckas, BOAOpOoAHas), TUNbl Kpu-
CTanfIM4eckmx peLeToK BELLECTB; KnaccuuumpoBaTb XMMUYECKNE peakunu;

- BNageHue OCHOBHbIMWM MeTO4aMM Hay4YHOro NO3HAHWA BELLECTB Y XMMUYECKNX
aBneHun (HabnogeHne, n3aMepeHne, aKCNepUMEHT, MOLENNPOBAHNE);

- CPOPMMPOBAHHOCTb YMEHUIM MPOBOAUTL pacyeTbl N0 XMMUYECKUM bopMynam
N ypaBHEHUSM XUMNYECKUX PeakUumMii C UCMONb30BaHNEM (PU3NYECKMX BEMNUYMH, Xapak-
TEpU3YIOLLMX BellecTBa C KONMMYECTBEHHOM CTOPOHbI: Maccbl, obbema (HopManbHble
YCIOBMs1) ra3oB, KONMYeCTBa BELLECTBA; UCMONb30BaTb CUCTEMHbIE XMMUYECKNE 3HAHWS
ONA MPUHATUSA pPeLleHUA B KOHKPETHbIX >XU3HEHHbIX CUTyauusax, CBA3aHHbIX C Belle-
CTBaMM N UX NPUMEHEHMNEM,;

- COOPMMPOBAHHOCTb YMEHUM MMAHMPOBATb U BbINOMHATL XMMUYECKUIA IKCMe-
PUMEHT (NpeBpaLleHnsi OpraHNYEeCKNX BELLECTB Npu HarpeBaHnn, nosly4eHme aTuneHa u
N3y4yeHne ero CBOMCTB, KayeCTBEHHble peakuuu Ha anbaeruibl, Kpaxmarn, YKCYCHYI
KNCNOTY; AeHaTypaunsa 6enkoB Npu HarpeBaHuu, UBETHbIE peakumn 6enkoB; NPOBOAUTL
peakumm MOHHOro obmeHa, onpeaenaTb cpeny BOAHbIX pacTBOPOB, KAa4eCTBEHHbIE pe-



akuumn Ha cynbdar-, kapboHaT- U XNopua-aHNOHbI, Ha KaTUOH aMMOHUS; peLlaTb JKCne-
pUMeHTarnbHble 3agadn no temam «Metannbl» U «HemeTtannbli») B COOTBETCTBUUN C
npaBuMnamMmm TEXHUKM GesonacHoCcTM npu obpalieHun ¢ BellecTtBamm n nabopaTtopHbIM
obopyaoBaHveM; NpeacTasnaTb pesdynbTaTbl XMMUYECKOro aKcnepumMeHTa B popme 3a-
NMUCU ypaBHEHUN COOTBETCTBYIOLLIMX peakunn u opmynupoBaTb BbIBOAblI HA OCHOBE
9TUX pe3ynbTaToB.;

- C(POpPMMPOBaAHHOCTb YMEHUS aHannanpoBaTb XMMUYECKYHD WMHOpMaUuio, rno-
nyyaemyto 13 pasHblX MCTOMHUKOB (CPeacTB MaccoBon MHdopmauuun, cetTb IHTEpHET 1
Apyrue);

- CcOpPMMPOBAHHOCTbL YMeHWU cobnogaTb npasuna 3KONorm4yeckn uenecoob-
pasHoro noseAeHnsa B ObITy U TPyoOBOW OEATENbHOCTU B LENsiX COXpPaHEHWA CBOEro
300pOBbS U OKpYXaloLLlen NpupogHON cpeabl; yYUTbiBaTb ONACHOCTb BO3AEWUCTBUS Ha
XuBble OpraHn3Mbl onpegeneHHbIX BewecTB, MOHUMasi CMbICST MokasaTens npeaensHomn
[0MYCTUMOM KOHLEHTpauuu.

5. COOEP>XAHUE YYEBHON AUCLUNIUHDI
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. Pornb XumMmnm B XU3HM COBPEMEHHOrO obuiectsa. NpumMeHeHne OOCTUMXEHUI
COBPEMEHHON XNMUU B T'yMaHUTapHOM cdepe AedatenibHoCTM obulecTsa.

Mpeamet xumun. BewectBo. AToMm. Mornekyna. XuMn4eckun anemeHT. AnnoTpo-
nua. MNMpocTble U cnoxHble BewecTBa. KayeCTBEHHbLIN U KONMYECTBEHHBIM COCTaB Be-
LecTB. XnmMmyeckme 3Hakm n copmynbl. OTHOCUMTENBbHBIE aTOMHAsA U MONEeKynspHas
mMaccbl. KonnyectBo BewectBa. OCHOBHblE 3aKOHbl XuMun. CTexmomeTpusi. 3akoH Co-
XpaHEeHMs1 MaccCbl BeLllecTB. 3aKOH MOCTOSAHCTBA COCTaBa BELECTB MONEKYNsipHOM
CTPYKTYpbl. 3aKkOH ABoragpo v CrieacTBus UX Hero.

1.1.2. PacuyéTtHble 3agaun

HaxoxgeHne OTHOCUTENbHOW MOSMEKYNSIPHOM MacChl, onpeaeneHne MaccoBoOu
A0SIN XMMUYECKMNX SNIEMEHTOB B CITOXXHOM BELLECTBE.

Tema 1.2. lNepnogunyeckmn 3akoH u lNMepuognyeckaas cucrtema XMMMYECKUX
anemeHToB [1. . MeHOeneeBa

1.2.1. NMepuoaunyeckasa cuctema 1. N. MeHgeneesa n nepmoanYeCKMn 3aKOH

Mepunogmnuecknin 3akoH .. Mengeneesa. OTkpbiTne .M. MeHgeneesbiM nepu-
ognyeckoro 3akoHa. Nepuogundeckun 3akoH B opmynuposke O.U. Mengeneesa. lle-
puoanyeckass Tabnuua XMMUYECKUX INIEMEHTOB — rpadmyeckoe otobpakeHne nepuo-
andeckoro 3akoHa. CTpykTypa nepuogunyeckon Ttabnuubl: nepuogbl (Manbie n 60sb-
wune), rpynnel (rnaBHas un noboyHas)). 3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XUMUYE-
CKMX 3remMeHToB, obpasyeMbiX UMK MPOCTbIX U CNOXHbIX BELLECTB B COOTBETCTBUU C
NOMNOXEHNEM XMMNYECKOro dfieMeHTa B Nepruoamyeckon cucteme. 3HavyeHe nepuogu-
YeCcKOro 3akoHa M NepuoguMyeckon cUcTeMbl Xumudeckux anemeHTos [..MeHgeneesa
AN51 pa3BUTUS HAYKKU Y MOHUMaHUS XMMUYECKOW KapTUHbI Mupa.

1.2.2. CtpoeHune atoma u lNMepuoan4yeckuin 3akoH

CtpoeHue atoma u nepuogmyeckmi 3akoH .M. MeHgeneeBa. ATOM — Cnox-
Haa 4vactvua. Agpo (NPOTOHbI M HEWTPOHbI) W 3AnekTpoHHas obonouyka. 3oTonbl.
CTpoeHne aneKTPOHHbIX 000NOYEK aTOMOB 3MEMEHTOB Manbix nepuogoB. OcobeHHO-
CTU CTPOEHUS 3NEKTPOHHBIX 0D0ONOYEK aTOMOB 3fIEMEHTOB DOMbLUMX NepuoaoB (nepe-



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

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

Tema 1.3. CtpoeHue BelwlecTBa

OneKTpoHHas NpupoAda XMMUYECKOW CBA3W. JnekTpooTpuuatenbHocTb. Kosa-
NeHTHaa cBA3b: HenonsapHaa n nonspHas. MoHHaa cBasb. KaTtnoHbl U aHnoHbl. MeTan-
nn4yeckas cBa3b. BogopogHas cBsA3b. TuMbl KPUCTANSIMYECKMX PELLETOK (aTOMHasi, Mo-
nekynsipHasi, MOHHas, MeTannmyeckas). 3aBUCMMOCTb (PU3NYECKMX CBONCTB BeLLecTBa
OT TUNa KPUCTanSIM4eckon peLueTkn. 3aBUCUMOCTb XMMWYECKON aKTUBHOCTU BeELLECTB
OT Bnaa XMMUYECKOM CBSA3U N TUMa KPUCTaNINYECKON PeLLETKMN.

Tema 1.4. Bopa. PacTBopbl. dnekTponuTnyeckas guccoumaums

1.4.1. Bopa kak pacTtBopuTesb

Bopa kak pacteoputernb. PacTBopnMocCTb BelecTB. HacblLeHHble, HeHacbILWeH-
Hble, NepechbileHHble pacTBOpbl. 3aBUMCUMOCTb PacTBOPUMOCTU ra3oB, XUAKOCTEN W
TBEPAbIX BELLECTB OT pasfnuyHbiX haktopoB. MaccoBas [onA pacTBOPEHHOrO BeLlle-
cTBa.

1.4.2. Bopa (npoc¢eccrmoHanbHO-OpMeHTUPOBaAHHOE coaepKaHue)

Csonctea Boabl. CoCTosiHME BOAbl, €€ pacnpocTpaHeHne B npupoae, 3HayeHue
AN XKMBbIX OPraHM3MOB M XO3SNCTBEHHOWM XM3HM venoBeka. KpyroBopoT Bogbl B Npu-
poae.

1.4.3. AneKkTponuTu4eckasa guccoumauus

Teopus anekTponuTmnyeckon anccoumnaumm. VIoHbl. SNeKTponnTbl, HEINEKTPON-
Tbl. Peakuum noHHoro obmeHa. CoctaBneHne peakumin MOHHOro obMeHa nyTém cocTas-
NEeHns X NOMHbIX U COKPALLEHHbBIX MOHHBLIX YpaBHEHUA. KUCNOTHO-OCHOBHbIE peakunn.
3agaHusa Ha CoCTaBfEHNE NOHHbIX PEAKLINNA.

1.4.4. PeweHune 3apay Ha pacTBOpbI

PeweHune 3agay Ha KOHLEHTPAUUIO pacTBopa.

Tema 1.5. Xumunueckume peakuum

1.5.1. Tunbl XUMNYECKUX peakuumn

MoHATME 0 XxuMmndeckom peakumnn. Knaccudomkaumsi n Tunbl XMMUYECKNUX peaKkLUni.
CocTaBneHne ypaBHEHUI peakuun COEQVHEHMUS, Pa3fnoXeHusl, 3ameLleHusi, obmeHa, B
T.4. peakumm ropeHns, OKMCNeHNA-BOCCTAHOBIIEHUS.

OkncnuTenbHO-BOCCTaHOBUTENbHLIE peakumn. CteneHb okncneHnda. OkucnuTenb
n BoccTaHoBuTeNb. MeToq anekTpoHHOro 6anaHca Ang CocTaBfeHns ypaBHEHUN OKUC-
NNTENbHO-BOCCTAHOBUTENbHbBIX PeaKL M.

1.5.2. CKOpOCTb XMMUNYECKUX peakuun. O6paTUMOCTb XMMUYECKUX peaKLnn

[MOHATME O CKOPOCTU XUMUYECKMX peakunin. 3aBUCUMOCTb CKOPOCTU XMMUYECKNX
peakuun OT pasnnyHbIX (PaKTOPOB: MPUPOAbI pearnpyrowwmnx BewecTB, NX KOHUEeHTpa-
UuKn, TemnepaTtypbl, MOBEPXHOCTM COMPUKOCHOBEHUS N MCMNOSIb30BAHNSA KaTanmn3aTopoB.
O6paTuMoCTb xnumuyecknx peakuun. Obpatumble U HeobpaTuMble peakuun. Xumunde-
CKO€e paBHOBecue 1 cnocobbl ero cmewleHus. MpuHuun Je WaTtenwe.

Tema 1.6. Knaccudmkauma HeopraHnyecknx coeauHeHNM U UX CBOUCTBA

1.6.1. Knaccudmkauma HeopraHM4eCKux coegMHEeHUn u X CBOMCTBa

MpeameT HeopraHuyeckon xumuun. Knaccmudumkaums HeopraHMYeCcKux BeLecTB.
MpocTbie 1 crnoxHble BewecTBa. OCHOBHbIE KNACCbl CMNOXHbIX BELWECTB — OKCUAbI, OC-
HOBaHMA, KUCNOTbl, conn. Okcuabl 1 nx cBOMCTBa. XMMUYECKME CBOMCTBA OCHOBaHWUN,
KMCMNOT U COMEeN B CBETE TEOPUN INEKTponnTudeckon guccoumaunun. NoHatne o rmgpo-
nun3e conen. Cpena BOAHbLIX pacTBOPOB COMEN: K1ucnasi, HemTpanbHas, wenodHas. Bo-
A0pOAHbIN nokasaTenb pH pacTBopa. BsanmocBa3b HeOpraHN4Yeckmnx BeLLecTB.



1.6.2. PeweHune 3aga4 Ha n3bbITOK BellecTBa

CocTaBneHne ypaBHEHUN peakuun Mo CBOMCTBAM HEOPraHWYeCcKUX BeELLECTB.
PeweHune 3agay Ha n3bbITOK BeLLlecTBa.

1.6.3. BewecTBO (NnpodeccnoHanbLHO-OpUeHTMpPOBaHHOE coaepKaHue)

PasHoobpasHble BellecTBa B okpyxatowem mupe. Npumepbl BeLWeCTB: corlb, ca-
xap, Boaa, NpUpOoaHbIN ras.

Tema 1.7. MeTannbl n HemeTannbl

1.7.1. MeTannsbl

Ob6wme umsmyeckne n xummyeckne cBorcTBa metannoB. Cnocobbl NonyyYyeHus.
3HayeHne MeTannoB B NpMpoAe U XU3HEeOEeATENbHOCTM YernoBeka u opraHmamoB. Kop-
pO3us MeTansoB: BUAbl KOPPO3MK, CNOCOObI 3aLLMNTLI METANMOB OT KOPPO3UM.

1.7.2. HemeTannol

O6wwme umsnyeckne n xmmmyeckme CBOMCTBa HeMeTanmnoB. TUNWYHbIE CBONCTBA
HemeTansnos IV-VII rpynn. Knaccngpukauma n HomeHknaTtypa coeanHeHUNn HeMeTannos.
KpyroBopoT OMOreHHbIX 3neMeHTOB B npupode. 3HayeHne HemeTannoB B npupoge m
XN3HeLeAaATeNnbHOCTU YenoBeka U OpraHM3MoB.

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

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

HdemoHncmpauyuu

Habop mogenen atToMoB U MOJSiEKy-.

N3mepeHmne BewectBa. OCHOBHbIE 3aKOHbI XMMKK. Macca aToMOB 1 MOSEKYI.

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

KonuyecTBeHHblE M3BMEHEHMSA B XMMUM KaK YacTHbIA Cry4valn 3akOHOB nepexopa
KONMNYECTBEHHbIX U3MEHEHUI B KAYECTBEHHbIE.

MnnocTpaumm 3akoHa CoXpaHeHUS MacChbl BelecTsa.

PasnuyHble opmbl lNeprnogmyeckon cuctemMmbl XMmuyeckux anementoB [. W.
MeHpeneesa.

O6pasubl BeWwecTB 1 MaTepuarnoB C pa3nnyHbIMU TUNaMyU XMMUYECKON CBA3M.

dunsnyeckne cBONCTBA BOAbI: MOBEPXHOCTHOE HaTSXKEHNE, CMavnBaHue.

XnMunyeckme peakumm ¢ BblgeneHnem TennoTol.

Baaumopgencreme metannoB ¢ HemeTannamm (UMHKa ¢ cepown, antoMUHUS C NOo-
AOM), pacTBOpaMM KUCMNOT U LLENOYEN.

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

BsanmogencTane a3oTHOM M KOHLEHTPUPOBAHHOW CEPHOM KNCMOT C Meablo.

BoccTtaHoBUTENBHBbIE CBOMCTBA METAINOB.

CamocmosimenbHasi paboma

CoBpeMeHHbIE OTKPbITUA XUMUYECKOW Hayku (HanucaHue KoHcnekTa). buorpa-
1M y4YeHbIX, BHECLUMX OCOObIN BKMag B pa3BUTME XMMWYECKOMW Hayku (co3gaHue pe-
depaTta n npeseHTaumm).

AnnoTponHble Moandukauumn yrnepoga (anmas, rpaduT), Kncnopoga (kmcrnopoga,
030H), ornoea (cepoe u 6enoe o510Bo). NMOHATME O XMMUYECKON TEXHONOrMn, BUOTEXHO-
NOTMMN N HAHOTEXHONOrMM (MNOArOTOBKA YCTHbLIX COOOLLEHMIA).

MogroToBka pedepata n npeseHTaumm no teme « OTKpbITUE NEPUOOMNYECKOrO 3a-
KOHay.

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

PagnoaktmBHOCTb. Vcnonb3oBaHMe paguOakTMBHBLIX M30TOMOB B TEXHUYECKUX
uensix. PeHTreHoBCKOEe U3rny4yeHne n ero UCnosib3oBaHue B TEXHUKE U meguumHe. Mo-
AENMPOBaHME Kak MeTon MPOrHO3MpOBaHUA CUTyauuuM Ha Npou3BoacTBe (MOAroTOBKa
pedepaToB 1 Npe3eHTaumn).



MogroToBka pecdpepatoB M npeseHTaumn no Temam: «CTpykTypbl Jlbtoucay,
«[ncnepcHble cucteMbl B ObITy», «[MONAPHOCTE CBA3M M MOMASIPHOCTb MOMEKYIbIY,
«AHOManun unanyecknx CBONCTB BoAbI», «XKnakne Kpuctansbi».

CeaHTe AppeHunyc — cosgaTtenb TEOPUN ANEKTPONNTUYECKON anccoumnaumm (13y-
yeHue buorpacdum, cosgaHme npeseHTauun).

MoaroToBKa YCTHbIX coobLeHni no Temam: «[encteue npmHumna Jle LWaTtense B
XunsHuny, «Katanus. [loMoreHHble 1 reTeporeHHble KatanusaTtopbly», «[pomoTopbl. KaTa-
nntudeckne aabl. NHmMoutopbl», «OCOBEHHOCTU BUOXMMUYECKUX OKUCAUTESNbHO-
BOCCTaHOBUTESbHbIX NPOLIECCOB B OpraHM3Max».

lMpumeHeHne KUCnOoT, OCHOBaHUKW, COMen 1 OKCnaoB B ObITy. Egkve wwenoun, mx
NCNosib30BaHME B NPOMBbILLIIEHHOCTU. ["alweHas u HeraweHasa U3BEeCTb, ee NPUMeHeHne
B cTpouTenbcTBe. ['vnc n anebacTtp, rmncoBaHme (NOLrOTOBKA YCTHbIX COOBLLEHUI, CO-
3[aHue npeseHTauunn).

MpumeHeHne meTannoB 1 HemeTannoB (NOAroTOBKa YCTHbIX COOBLEHMIA, co3aa-
HWe npeseHTauun). Xapakrepuctuka afieMeHTa rno ero nonoxeHuto B [epuognyeckon
cucteme .M. MeHgeneeBa (BbINONHEHME NO anroputmy). eHeTMyeckasi CBA3b Heop-
raHU4YeCKNUX CoOeIHEHNI (COCTaBMNeHNe 1 peLleHne LenoYvek npespaLeHunii).

CoctaBneHvne pedepartoB 1 npeseHTaumm no temam: «Ponb MeTannoB B UCTO-
pun Yyenoseveckon umsmnuaauuny, «Metannbel rmaBHblx noarpynn», «MeTannbl nobou-
HbIX NOArpynm».

Koppoauss meTanmnoB: XMMmuyeckas 1 anekTpoxmmMmmdeckasa. 3aBMCUMOCTb CKOPO-
CTW KOPPO3UM OT YCNoBUK OKpyXatowen cpeabl. Knaccndpukauma kopposnm MeTtansios
Nno pasnuMyHbiM npmnsHakam. Cnocobbl 3amTbl METaNMOB OT KOppo3uun. Npon3soacTBo
4yyryHa u ctanu (nogrotToBka npeseHTauummn).

MogroToBka OTBETOB Ha BOMNPOCHI. BbINONHEHNE TECTOBLIX 3a4aHUMN.

PA3OEN 2. OPFAHUYECKAA XUMUA

Tema 2.1. OCHOBHbIE MOHATUS OPraHUYECKOU XMMUU N TEOPUA CTPOEHUA
OpraHu4YecKMx coefuHeHun

2.1.1. Teopusa cTpoOeHNSAA OpraHN4eCKUX coeanHEeHUN

lMpeomeTt opraHnyeckon xumuu. MecToO M 3Ha4YeHMe OpraHNYecKkom XMMUN B CU-
CTeMe eCTeCTBEHHbIX HayK. [MpupoaHble, UCKYCCTBEHHbIE W CUHTETUYECKME OpraHude-
Ckue BellecTBa. BaneHTHOCTb. XuMumyeckoe CTpPOeHWe Kak MOpPSAOK COoeaUHEeHUs
aTOMOB B MOJSIEKYfbl NO BaNIEHTHOCTU. Teopusa CTPOEHUS OpraHUYecKux coeauHeHun
A.M. BbytnepoBa. OCHOBHblE MOMNOXEHUS TEOPUM XUMUYECKOTO CTPOEHUS. N3omepus n
n3omepbl. XumMuyeckme opMynbl U MoOAEenu MOMEKYST B OpraHM4yeCcKom XMMUW.

2.1.2. Knaccucgpukaums opraHM4eCcKmux BewecTB

MoHaTne o yHKunoHaneHoW rpynne. Pagmnkan. Knaccudukauyus sewects Mo
CTPOEHUIO YrNepoaHoro ckeneta v Hanuumio yHKUMOHanbHbIX rpynn.  MexayHa-
pogHasi HOMEHKNaTypa M NPUHUMNbI HOMEHKNAaTypbl OpraHN4yecknx coeamHeHun. Ho-
meHknatypa IUPAC. l'omonorm un romonorus.  Knaccudumkaumsa peakumin B opraHum-
YECKON XnmMun.

Tema 2.2. CBOMCTBaA OpraHN4YeCKMX coeaguHEeHNn

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-
POOHbIX YrIeBOAOPOAO0B, HAXOXAEHWE B NpUpoae U NpUMMeHeHne ankaHoB.

2.2.2. HenpepgenbHble yrneBoaopoabl

HenpepeneHble yrneBoaoponbl (ankeHbl, ankvHbl, ankaguveHbl) U apoMartuye-
ckue yrnesogoponbl. [opeHne aueTuneHa Kak MCTOYHUK BbICOKOTEMMNEPATYPHOro nna-



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

2.2.3. Kucnopopocopaepxaume opraHun4eckue coegmHeHus

Kucnopopoconepxaliue opraHmyeckne coenHeHus (CnupTbl U dpeHonbl, kapbo-
HOBblE KWUCIOTbl U 3hupbl, anbgernabl U KeTOHbI, Xupbl, yrnesofbl). [NpakTtudeckoe
NPYMEHEeHNe MeTUNOBOIO M 3TUMOBOIO CNMPTOB, ATUNEHININKONSA, rMuuepuHa, geHona.
MpumeHeHne dopmanbaernga, auetanbaervaga, YKCyCHon kucnotbl. Mbina kak conum
BbICLUNX KapOOHOBbIX KMCNOT. Motowmne cBoncTBa Mbinia. XKupbl Kak CRoXxHble 3dupbl.
YrneBoapl: rnoKo3a, Kpaxmarn, Luennososa.

2.2.4. AsoTtcoaepxawme opraHu4yeckue coeamHeHus. NMonumepsbl

A3oTcogepalime opraHMyeckne CoeamHeHUss (aMUHbI, aMUHOKMUCIOTbI, Benkn).
MoHomep, nonumep, CTpykTypHoe 3BeHO. CTpoeHne n buonormnyeckasa yHkumsa 6en-
KOB. XMMM4yeckme cBoMCTBa GEerkoB.

MnacTtmaccbl n BonokHa. NoHATME O nnacTMaccax U XMMWYECKUX BOSIOKHaX.
HaTypanbHbI U CUHTETUYECKUA Kay4dyku. [MonydeHne n npumeHeHue Kaydykos. Harty-
panbHble, CUHTETUYECKME U MUCKYCCTBEHHblIE BOJSIOKHA. [eHeTuyeckas CBA3b Mexay
Knaccamm opraHuy4eckux coeanHeHunm

HdemoHncmpauyuu

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

KauecTBeHHas peakumsi Ha rMULEepVH.

LiBeTHble peakunmn Genkos.

Pasnu4yHble BUAbl NnacTMacc U BOMIOKOH.

CamocmosimenbHasi paboma

CoctasneHne obobwatuwen Tabnuubl «Yrnesogopoabl». «HedTb 1 NpoayKTbl
nepepaboTkm HedTK (NOArOTOBKA YCTHBIX COOBLLEHMI, CO34aHNe Npe3eHTaumnmn).

MogroToBka pecdbepaToB M NpeseHTauur nNo TemMam: «XUMmna yrineBogopoaHOro
Cbipbsi», «YrNeBOAOPOAHOE TOMNMMBO, €ro BUAbl U Ha3HadeHne», «IAKorormyeckue ac-
NeKTbl UCNOJIb30BaHUSA YrNeBOAOPOAHOMO Chipbsy.

Knaccudgumkaumnsa n HasHavyeHue kayyykoB. Knaccudukaums n HasHadyeHne pesuH.
BynkaHusauus kaydyka. OCHOBHbIE HanpaBreHnsi NPOMbILLIEHHOW nepepaboTkM Npupoa-
Horo rasa. [lonyTHbIn HedTsHOM ras, ero nepepaboTka. Npouecchbl NPOMbILINEHHON Ne-
pepaboTkn HedTU: KPEKUHr, pudopmuHr. OkTaHOBOE 4YUCO OEH3NHOB M LieTaHOBOE
4ncno AamsenbHoro tonnuea. Kokcoxmmmyeckoe npous3BOACTBO M ero npoaykumsa (nog-
roTOBKa YCTHbIX COOBLLIEHNI, Npe3eHTauuni).

Kucnopoacogepxawue coegnHeHusi B ObITy (NpoBedeHne MUCCreaoBaHUn npo-
AYKTOB NUTaHWsi, ObITOBOM XMMUM Ha COoOepXXaHue NpeacTaBuTenen CnMpToB, CNOXHbIX
a¢hmnpoB., KApOOHOBbLIX KUCINOT, XXNPOB, YrNEBOAOB).

lMogroToBKa YCTHBLIX COOOLLEHUA U MYMbTUMEOAUMHbIX Npe3eHTaunn no Temam:
«lMony4eHne ceHona 13 NPooyKTOB KOKCOXMMMYECKOTO MPOM3BOACTBA U U3 GeH3onay,
«MonukoHaeHcaums copmanbgernga ¢ eHonomMm B deHonodopmMmanbaerngHyto cmo-
ny», «pMmMeHeHe aLeToHa B TEXHMKE U NPOMbILNEHHOCTMY», «MHoroobpasune kap6o-
HOBbIX KMCMOT (LiaBeneBasd KMUCMOTa Kak ABYXOCHOBHAd, akpurioBasi KUCNOTa Kak He-
npegenbHasi, 6eH30MHasa KMcnoTa Kak apomaTtudeckas)y», «buonormyeckasa ponb yrie-
BOJOBY.

PacyeT KanopumHOCTU NPOAYKTOB NUTaAHUA. 3HayYeHue aMWHOKMCNOT, Genkos
AS1S1 NOMHOLEHHOro NUTaHnsA Yenoseka (NOAroTOBKA YCTHBIX COOBLEHMI U Npe3eHTa-
Lun).

WccnepoBaHve npegMeToB AomallHero 6biTa, SBASKOWMXCA nnactmaccamu
(nogroToBka npeseHTaumn).

[MpombIWIEHHOE NMPOM3BOACTBO XMMUYECKMX BOSFIOKOH (MOAroTOBKA YCTHOrO CO-
obLweHuns).



CocTaBsneHune kpocceopaa Ha TeMy «OpraHu4eckue BellecTBa.

MogroTtoBka pedepaToB M NpeseHTauunm no Temam: «buonorndeckue yHKLMN
benkoBy, «benkoBasi ocHoBa UMMyHUTETaY, «[dedunumnT 6enka B NMLEBLIX NPOAYKTAX U
€ro npeoonieHme B pamkax rnobanbHon NpoAoBOSILCTBEHHOM NMPOrpamMmbi».

MogroToBka OTBETOB Ha BOMNPOCHI. BbINONHEHME TECTOBbLIX 3a4aHNN.

PA3LEN 3. XUMUA B BbITY U MPON3BOACTBEHHOW OEATENBHOCTU YENO-
BEKA (npodeccuoHanbLHO-OpueHTUpOBaHHOE cofiepXKaHue)

3.1.1. TBepAable Tena, XXUAKOCTU U rasbl

HoBenwwmre OOCTMXKEHNA XMMUYECKOW HaykKu U XMMUYeckou TexHonoruu. Ponb
XUMmn B obecnevyeHnn IKONOrMYECKON, IHEepreTUyYeckonm M nuLeBon Ge3onacHOCTH,
pa3suTUN MeauumHbl. [MpaBuna nomcka n aHanmsa XMMUYeCcKoOn MHdopMaunn n3 pas-
NNYHBIX UCTOYHMKOB (HayyHasi U y4yebHO-HayyHas nuTepaTypa, CpeacTBa MacCOBOM
nHopmauun, cetb NHTEpHET).

3.1.2. MpocTenwme npakTu4yeckme padboTtbl ¢ BelwecTBaMU, XXUAKOCTAMMU, ra-
3amu. OxpaHa Bo3ayxa, BoAbl

[Monck n aHanmns KeMcoB O MPUMEHEHUN XUMWYECKUX BELLECTB U TEXHOMOMMN C
yyeToMm Oyayuien npodeccnmoHanbHon gedtensHocTu. 3awmta: [peacrasneHue 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 pestenbHocTtb . . MeHaeneesa.
«lMepuognyeckomy 3akoHy byayuiee He rpo3nT paspyLLeHUEM...»
CuHTes 114-ro anemeHTa — TpUyMd poCCUNCKMX PU3NKOB-A4EPLLNKOB.
M3oTonbl BOAOPOAA.
Mcnonb3oBaHne pagnoakTUBHbLIX U30TOMOB B TEXHUYECKNX LensX.
PeHTreHoBCKOE n3nyyeHue 1 ero NCnosib30BaHne B TEXHUKE U MeauLnHE.
AmopdHbIe BeLWeCcTBa B NpMpoae, TEXHUKE, ObITy.
OxpaHa okpyxatwuwern cpefbl OT XMMUYECKOro 3arpsisHeHusi. KonuyecteeH-
Hbl€ XapaKTEePUCTUKUN 3arpsa3HEHNS OKpY>KatoLLen cpeabl.

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

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

11. N'pyboaucnepcHble CUCTEMBI, UX Knaccuukauma n ncnonb3oBaHne B Mnpo-
doeccnoHanbHON AeAaTenbHOCTU.

12. KocmeTtnyeckue renu.

13. NpnMeHeHne cycneHsnm n amynbCuUn B CTPOUTESLCTBE.

14. PacTtBOpbl BOKpYr Hac. Tunbl pacTBOPOB.

15. Boga kak peareHT n cpefa gns XMMUYeCcKoro npotecca.

16. CoBpeMeHHble MeToabl 06e33apakmBaHus BOAbI.

17. XKusHb n gestenoHocTb C. AppeHuyca.

18. Bknag oTeyecTBEHHbIX YYEHbIX B pa3BUTUE TEOPUN INEKTPONUTUYECKON OMUC-
counaumu.

19. YcTpaHeHue XeCTKOCTU BOAbl HAa MPOMBbILLSIEHHbBIX NPeanpPUATUSIX.

20. CepHas kucnorta — «xnebd XMmMm4eckom NPOMbILLNIEHHOCTMY .

21. Vicnonb3oBaHne MUHepanbHbIX KACMOT Ha NpeanpuaTusx pasfiMyHoOro npo-
dovmns.

22. OKcuabl U COMKY Kak CTPOUTESbHbIE MaTepuansl.

23. Nctopua runca.

N~ WNE



24. [NoBapeHHas CoNb Kak XMMUYECKOEe ChIpbe.

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

31 Peakuuun ropeHns Ha Npou3BoAcCTBE U B ObITYy.

32 BwupTtyanbHoe moaenMpoBaHue XMMUYECKUX NPOLLECCOB.

33 3neKTponua pacTBOPOB 3SIEKTPOSINTOB.

34 OneKTponu3 pacnsnaBoB 3f1EKTPOSIUTOB.

35 [lpakTuyeckoe nNpUMeEHeHWe 3nekTponuaa: paduHUpoBaHue, rarbBaHoMna-
CTUKa, ranbBaHocTerus.

36 Annotponua meTannos.

36 WcTtopusa nonyyeHnsa n npomsBoLCTBa antoMUHUS.

37 JneKkTponuTtuyeckoe rnonyvyeHne n padMHMpoBaHue Meaun.

38 XusHb n gesarenbHocTtb . [13Bn.

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

40 WcTopusa oTevyeCTBEHHOWN LBETHOW MeTannyprun. Ponb meTtannos 1 cniaBoB
B Hay4YHOTEXHUYECKOM Nnporpecce.

41 Koppo3sus meTannoB 1 cnocobbl 3almnTbl OT KOPPO3UM.

42 WHepTHble unu 6naropoaHblie rasbi.

43 Poxpatowime conu — rarnoreHsbl.

44 WcTopus LLIBEOCKON CMUYKMN.

45 KcTopus BOZHUKHOBEHUSA N Pa3BUTUS OPraHNYecKon XUMUN.

46 XusHb n gearenbHocTb A. M. bytneposa.

47 BuTanusm u ero Kkpax.

48 Porb 0Te4YeCTBEHHbIX YY4eHbIX B CTaHOBMEHUN N Pa3BUTUN MUPOBOU OpraHu-
4YeCKOM XUMUN.

49 CoBpeMeHHble NpeacTaBneHnst 0 TEOPUN XMMUYECKOTO CTPOEHUS.

50 J3konornyeckune acnekTbl UCMONb30BaHUS YrNeBO4OPOSHOIO Chipbs.

51 DKOHOMWYECKMEe acneKkTbl MeXOYHapOAHOro COTpyaHMYecTBa MO MCMNOMb30-
BaHWO YrNeBOJOPOAHOrO ChipbA.

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

53 YrneBogopogHoe TonNnMBo, ero BUAbl U Ha3Ha4YeHue.

54 CuHTeTUYECKMNE KaydyKkn: ucTtopmud, MHoroobpasme n nepcrnekTmBbl.

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

56 CBapo4yHOe NpoM3BOACTBO U POSib XMMUX YINEBOAOPOAO0B B HEM.

57 HedTb 1 ee TpaHCNOPTUPOBKA Kak OCHOBA B3aWMOBBLIFOAHOIO MeXayHapoa-
HOro coTpyaHUYecTBa.

6. TEMATUYECKOE NIAHUPOBAHUE C OMNPEOEJIEHUEM OCHOBHbIX
BMAOOB YYEBHOU OEATEJNIbHOCTU OBYYAIOLLUXCA

Bug yue6HOM paboThl O6bem ya-

cos

MakcumanbHasa y4yebHas Harpy3ka (Bcero) 44

AyautopHas yyebHas paboTta (o6si3aTenbHble y4eOHble 3aHATUSA) 34

(BCcero)

B TOM YmMChne:

NpakTUYeCcKne 3aHaTus 34

BHeayauTopHasa (camocTtositenbHasl) yyebHas pabota obyvarowe- 10

rocs (Bcero)

lMpomexyToyHasa atrectaumsa: andgepeHUMpoBaHHbIN 3a4€T




TEMATUYECKOE NMNJIAHUPOBAHUE

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

PA3OEN 3. XMMWA B BbITY Y MPOM3BOACTBEHHOW OEATENIbHOCTW YENO-
BEKA (npodeccrnoHanbHO-OpUeHTUPOBAHHOE coaepXaHne)

10.TBepable Tena, XNaKoCcTu 1 rasbl 1

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

ctamu, razamun. 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

npoeegeHne nccnegoBaHnn

peweHne 3agad

CocTaBneHune 1 pelleHne LienoYyek npeepaleHuin

CoCTaBJiIeHnEe TEPMUNHOJTIOTMYECKOIo CcrioBap4

Blolo|Njo|a|swinve

noaroTtoBKa K I'IpOMG)KyTO‘-IHOVI artTectauumm

S
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XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATEJIbHOCTU OBYYAIOLLUXCA

CopepxaHue obyveHns

XapaKkTepucTuka OCHOBHbIX BUAOB AEATENbHOCTN 0by4atoLmxcs
(Ha ypoBHe y4ebBHbIX OENCTBUIA)

PASOEN 1. BBEOEHNE. OBLLAA N HEOPTAHNYECKAA XNMWA

OCHOBHbIE MOHSATUS U 3aKOHbI

YMeHue gaBaTtb onpegeneHue 1 onepupoBaTth CreayowuMmu XuMmye-
CKMMMW MOHATUAMMU: BELLIECTBO, XMMUYECKNIA SNEMEHT, aToM, MoreKyna,
OTHOCUTEnbHbIE aTOMHasi U MOMEKYNnApHas Macchl, UOH, annoTponus,
M30TOMbI, XMMWUYECKasi CBA3b, 3MEKTPOOTPULIATENbHOCTb, BareHT-
HOCTb, CTEMNEHb OKUCIEHUs!, MOflb, MOJApPHAs mMacca, MONSPHbIA 00b-
eM rasoobpasHbix BellecTB. Vcnonb3oBaHune B y4eGHOM 1 npodeccu-
OHasbHOWN AEATENbHOCTN XMMUYECKUX TEPMUHOB U CUMBOIIVKM.




dopMynMpoBaHMe 3aKOHOB COXPaHEHWsl MacChbl BELECTB W MOCTOSH-
CTBa COCTaBa BeLecTB. YCTaHOBKa MPUYUHHO-CIEACTBEHHOW CBA3M
MeXOy COAepXKaHnem 3TMX 3aKOHOB W HanmMcaHWeM XMMUYecKkux cop-
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 CYLLUHOCTU MeHOEeNeeBCKONn N COBPEMEHHOM
dopMynMpPoOBOK nepuoanyveckoro 3akoHa [. V. MeHgeneeBa. Ob6bsic
HeHne (U3NYECKOro CMbICia CUMBOSIMKM Nepuogudeckor Tabnuupl
xumuyeckmx anemeHtoB [. . MeHgeneeBa (HOMepoOB anemeHTa, ne-
puoaa, rpynnbl) KU yCTaHOBKA MPUYUHHO-CNEACTBEHHOW CBA3U MEXAy
CTPOEHMEM aTOMa N 3aKOHOMEPHOCTSAMWN 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-
CKUMM MOHATMAMMU: BELLECTBA MOJSIEKYSIPHOTO U HEMOJEKYSIPHOIO
CTPOEHUS, 3NEeKTPOOTPULATENBHOCTL, KOBaneHTHas CBs3b, WMOHHas
CBSA3b, MeTannuyeckasi CBsi3b, BOAOPOAHAs CBsA3b, KpucTaniunveckas
pelieTka (aTOMHas, MONeEKynsipHasi, MOHHas, MeTannuyeckasl). Ycra-
HOBKa 3aBMCUMOCTU CBOMCTB XMMWUYECKMX BELLECTB OT CTPOEHUSI aTo-
MOB 00pasylolmX UX XMMUYECKMX 3NIEMEHTOB. XapaKTepucTuka Bax-
HEeMLWKUX TUNOB XMMUYECKUX CBA3EN U OTHOCUTENbHOCTU 3TOW TUMOMO-
rmn. Ob6bsACHEHUe 3aBUCUMOCTU CBOWCTB BeLLEeCTB OT UX cocTaBa U
CTPOEHUSA KPUCTaNNINYECKMX PELLETOK.

Boaa. PactBopbl. 3nektponu-
TUYeckas guccoumaums

YMeHve aaBaTtb onpegernieHne U onepupoBaTth CrneaylowmnuMm XumMmye-
CKAMW MOHATMSIMW: BeLLEeCTBa MOMEKYNSAPHOrO M HEMOMEKYNSAPHOro
CTPOEHUSA, PaCTBOPbI, ANEKTPOMUT WU HESNEKTPONUT, IMEeKTPOoNUTUYe-
ckasi guccoumnaums. PopMynMpoBKa OCHOBHbLIX TMOSOXEHMWA Teopuu
3MNEKTPONUTUYECKON AMCCOLUMALUM U XapaKTepucTuka B CBeTe 3TOM
TEOPWN CBOMCTB OCHOBHbIX KITACCOB HEOPraHUYeCKUX COEANHEHWA.
PelueHne pacyeTHbIX 3aday Mo XUMUYECKUM (pOpMyriam U ypaBHEHU-
AM.

Xnmmyeckue peakuyunmn

YMeHve faBatb onpegeneHue n onepuposaTb CreayloWwnuMmn XmMmmnye-
CKUMW NOHATUSAMU: OKUCIUTENb U BOCCTAaHOBMUTENb, OKUCITEHNE N BOCA
CTaHOBneHve, TennoBon 3deKT peakumm, CKOPOCTb XMMUYECKON pe-
akumm, kaTanus, xumudeckoe pasHoBecue. OB6bACHEHME CYLUHOCTM
Xumu4eckux npoueccoB. Knaccudukaunsa XMMUYECKUX peakumin Mo
pasnu4yHbLIM NPU3HaKkam: YUCry M cocTaBy NPOOYKTOB U peareHToB,
TennosBomy addeKTy, HanpasneHuio, ase, HanU4u Kartanusartopa,
M3MEHEHNI0 CTeneHew OKWUCMNEeHMs 3NeMeHToB, obpasylolnx Belle-
ctBa. Knaccudukaumsa selecTs 1 NPoLLECCOB C TOYKN 3PEHUSA OKUCIIE-
Hus-BoccTaHoBNeHNs. CocTaBrneHne ypaBHEHUI peakunii C MOMOLLIbIO
mMeToaa anekTpoHHoro 6anaHca. O6bsACHeHNe 3aBUCMMOCTM CKOPOCTH
XUMUYECKON peakumm U NOmoXeHNss XMMUYECKOro paBHOBECUS OT pas-
nMYHBIX hakTopoB. OTpaxeHne XMMUYECKUX MPOLIECCOB C MOMOLLbIO
YPaBHEHUN XUMUYECKUX PeaKLUN.

Knaccudpukaums  HeopraHuye-
CKMX COEOMHEHUN N NX CBOW-
cTBa

XapakTepucTuka cocTtaBa, CTPOEHUs,, CBOWCTB, MONYYeHUs N npume-
HEHUS BaXXHEWLIUX KacCoB HeopraHW4eckux COeduMHEeHWn (OKCMAOB,
OCHOBaHWW, KUCIOT, conen) n nx Havbornee 3HauYMMbIX B HapoOOHOXO-
39NCTBEHHOM MraHe npeacraBuTenen.

MeTannbl n HemeTannbl

XapakTepucTuka coctaBa, CTPOEHNSA, CBOMCTB, MOMNy4YeHns U npume-
HeHuns BaxkHenwnx metannos (IA v Il A rpynn, antoMuHms, xxenesa, a B
€CTECTBEHHO-HAY4YHOM Mpodune n HEKOTOPbIX d-3fIEMEHTOB) M UX CO-
eMHeHnn. XapaKTepucTmka 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-
HEHWIA.

PASOEN 2. OPTAHNYECKAA XNMWNA

OCHOBHblE NOHATUSA opraHu4ye-
CKOM XUMUKN 1 Teopua CTpoeHud
opraHn4ecknx coefvHeHUn

YMeHne gaBaTb onpegeneHne U onepuposaTtb cneayrwmnMn XmMmmnye-
CKMMN NOHATUAMMWU: yrnepo,u,Hblﬁ CcKener, beHKU,I/IOHaﬂbHaFl rpynna,
n3omMepua, roMmosnorud. CDOpMyJ'IIApOBKa OCHOBHbIX MOSIOXKEHUN Teopumn
XUMUNYECKOIO CTPOEHNA opraHn4YeckKmnx COEANHEHNN U XapaKTepucTuka




B CBETE 3TOW TEOPUWN CBOWCTB OCHOBHbLIX KMacCCOB OPraHM4YeckuMx Co-
eanHeHnn. HassaHne n3yyYeHHbIX BELECTB MO TPUBUANbHOW NN MEX-
AyHapOOHOW HOMEHKNAType 1 OTpaXkeHWe cocTaBa 3TUX COeAMHEHUN C
MOMOLLIbI0 XMMUYECKUX (QOPMYIT.

CBoOMCTBA OpraHU4Yeckux Co-
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 ApYrux KnaccoB OpraHU4ecKmx
COeIMHEHMN: MeTaHoNna M 3TaHona, CrOXHbIX 3UPOB, XUPOB, MbIS,
anbgernaoB (copmanbaerngos M alertanbaernga), KeTOHOB (aueTo-
Ha), KapOOHOBLIX KUCMOT (YKCYCHOW KMCNOTbI), MOHOCaxapuaos (rrto-
KO3bl), AncaxapugoB (caxaposbl), nonvcaxapugos (Kpaxmana u uen-
nono3bl), aHUNMHa, aMMHOKUCHOT, OEenKOB, UCKYCCTBEHHbIX U CUHTE-
TUYECKUX BOJTOKOH, Kay4yKoB, MacTMacc.

(MPODECCH

PA3OEN 3. XUMUA B BbITY U MPON3BOLACTBEHHOW OEATENBHOCTW YENOBEKA

OHAJIbHO-OPUEHTMPOBAHHOE COOEP>XAHME)

TBepﬂ,bIe Tena, XMAKOCTU U ra-
bl

O3HakoMIieHNe C HOBEMLIVMMM OOCTVXKEHUSAMW XUMWYECKOM Hayku W
XUMUYECKON TEXHOMNOrMU. 3HaeT pofb XMMUM B 06eCcneyeHnmn 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-
HoMnormn ¢ ydetom Byayuien npodeccuoHanbHOM AeATENbHOCTH.

7. ONMUCAHUE
TEXHUYECKOIO O

YYEBHO-METOANYECKOIO U MATEPUAJIbHO-
BECMEYEHUSA OBPA3OBATENIbHON OEATENIBHOCTHU

7.1 MaTtepuanbHoO-TeXHUYeCKoe obecneyeHue

Peanusauus nporpa

MMbl OUCUUNANHBL «XUMUA» TpebyeT Hanuyuua yyebHon

ayauMTopun, OcHaLLleHHOW o0bopyaoBaHNEM, TEXHUYECKUMWU cpeacTBamMn obydeHus Ans

npoBeneHunA 3aHATUN BCEX

BMOOB, NPeayCMOTPEHHbIX 06pa3oBaTenbHOW NPorpammon,

B TOM 4YMCne rpynnoBbIX U MHAMBUAYAINbHbBIX KOHCYNbTaLMI, a Takke AN NpoBeAeHUs
TEKyLero KOHTPOss 1 NPOMEXYTOYHOM aTTecTaumm.
O6opynoBaHune kabuHeTa:
— Habop pemoHcTpauuoHHoro obopyaoBaHus (HOyToyk HP; akpaH; npoektop
Toshiba; Tenesnsop Elenberg);

— obopynosaHue aonsa B

bINOSTHEHWUS 3a4aHnN 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 Inuensuna becnnatHo (GPL) https://www.7-zip.org/license.ixt.

— Dr. Web Enterprise S

ecurity Suite.

AyouTtopus yKoOMNiiekToBaHa cneumannanpoBaHHON mebenbio.


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, UHTepHeT-pecypcoB, AONONHUTENILHON nuTepary-
pbl

B 6ubnuoTteudHbin poHa BXOAAT y4yeOHuKKM, ydebHO-meToanvecKkne KOMMNIEKTbI
(YMK), obecneumBatoLime OCBOEHNE y4EOHON OUCUUNIUHBLI « XMUMUSAY», PEKOMEHLOBAH-
Hble UNU AonyLleHHble ANS MCMNOMb30BaHUSA B NpodeccrMoHanbHbiX 06pasoBaTenbHbIX
opraHmsauusx, peanuayolmnx obpasoBaTenbHy0 nporpammy cpegHero obuiero obpa-
3oBaHusa B npegenax ocsoeHms OMNOIM ClMNO Ha 6a3e ocHoBHOro obuero obpasoBaHus.

BubnmnoteyHbin PoHL MOXET ObiTb AOMOSIHEH 3JHUMKAONEOAUSIMU, CIOBapsiMu,
CrnpaBoOYHMKaAMM MO XUMUU, HAYHYHOW N HAYYHO-MONYNSIPHOM NUTEPaTypon eCTeCTBEHHO-
Hay4HOro coepXaHus.

PekomeHayemas nuTtepaTypa:

[ns obyyarowmxca

1. lN'ycesa, E. B. Xumunsa gna Cl10O : yyebHo-meToamyeckoe nocobue : B 2 yacTsx
: [12+] / E. B. I'ycea, M. P. 3uraHwwuHa, O. W. Kynukosa ; KazaHCKuin 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 obpawieHunsa: 19.04.2024).
— Bubnmorp.: c. 150. — ISBN 978-5-7882-2792-4 (4. 1). — ISBN 978-5-7882-2791-7. —
TeKCT : 9NEeKTPOHHbIN.

2. MotoTHA, E. M. Opranundeckas xumunsa : 10—11 knacc : yyebHoe nocobue :
[12+] / E. M. MNoToTHA. — MockBa : Pycckoe cnoBo — y4yebHuk, 2012. — 273 c. : cxewm.,
Tabn., un. — Pexum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=485659 (pnaTta obpawieHus: 19.04.2024).
— ISBN 978-5-91218-485-7. — TEKCT : 9NEKTPOHHbIN.

[lnsa npenogasaTenen

1. PesankuH, B. . XuMus : NonHbIN KypC NOATOTOBKN K TECTUPOBAHUIO N 3K3aMe-
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 (nata obpaiweHus: 19.04.2024).
— Bbubnwuorp. B kH. — ISBN 978-985-7081-95-0. — TEKCT : 9NEKTPOHHBIN.

2. XuMmundeckue 3agaum gns nobosHaTenbHbIX | COOPHUK XUMUYECKUX 3a4aHUI U
3agadv : [12+] / A. . KoTos, A. H. MNpowneuos, E. B. AnekcaHgposa [u gp.]. — Mockea :
AOupexkT-Megua, 2022. — 204 c. : vn., Tabn. — Pexum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=694961 (pnaTta obpawieHusa: 19.04.2024).
— ISBN 978-5-4499-3308-9. — TEKCT : 3NIEKTPOHHbIMN.

NHopMmaLMoHHbIe 3NeKTPOHHO-06pa3oBaTesibHble pecypchbl

(MHTepHeT-pecypchbl)
1. MBnneea, H. A. MoayrnbHoe u3yyeHue opraHu4eckon xvmuun. basoBbin ypo-
BeHb : nocobue ansa yvawmxca 11(10) knacca : yuebHoe nocobue : B 2 yacTtax : [12+] /
H. A. Bnueea. — MockBa : Pycckoe cnoBo — y4ebHuk, 2014. — Yactb 2. YuyebHble ma-
Tepuansbl. K y4ebHuky U. N. HosowwmHckoro, H. C. HoeowwuHckon «OpraHudeckas xu-
mMusi». — 161 c. : Tabn. — (MHHOBaumMoHHas Wwkona). — Pexum goctyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=485643 (nata obpaweHus:
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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 : aNIEKTPOHHLIN.

2. MenveBa, H. A. MogynbHoe u3y4yeHue opraHuyeckon xvmun. basoBbin ypo-
BeHb : nocobue ansa yvawmxes 11 (10) knacca : yuebHoe nocobue : B 2 yactax : [12+] /
H. A. MBnuesa. — Mocksa : Pycckoe crnoBo — y4ebHuk, 2014. — Yactb 1. MogynbHble
nporpammbl. K yyebHuky W. U. HoBowwuHckoro, H. C. HoeowwuHckon «OpraHudeckas
xmmusay. — 121 c. : Tabn. — (MHHOBaunoHHag wkona). — Pexum goctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=485642 (nata obpaweHus:
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 ; KasaHCKM HauMOHanbHbIN nccnenoBaTenbCKUN TEXHOMNOMMYECKUIA YHUBEPCUTET. —
KasaHb : KaszaHCKMM HauuoHasrbHbIM UCCrefoBaTeNnbCkUuM TEXHOTOMMYECKUA YHUBEPCHU-
Ter (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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