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1. NOACHUTEJNIbHAA 3ANMUCKA

Mporpamma obuweobpasoBaTenibHOM y4ebHOM ANCUMMAMHBLL «XUMUsi» npegHa-
3HadeHa Ona M3ydeHnsa B obpasoBaTernbHbIX OpraHu3aumsax, peanusylolwmnx obpasosa-
TenbHYK Nporpammy cpegHero obuwero obpasoBaHus B npegenax 0CBOEHNA OCHOBHOW
npodeccunoHanbHon obpasoBaTenbHon nporpammbl CIMO (OOl CMO) Ha 6ase oc-
HOBHOro o6uero obpasoBaHusi NPU NOArOTOBKE CNeLnanMcToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun ®IrOC cpegHero obuwero 06-
pas3oBaHus, NPeabsBNSAEMbIX K CTPYKType, COOEpXaHUK W pesynbTaTtam OCBOEHUS
y4yebHOM gMcumnnnvHbl, ¢ y4eToMm doeaepanbHon obpasoBaTenbHON 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 U SIBIEHUW B OKpYyXalollen cpene, LEnoCTHOWM Hay4yHOW KapTUHBbI
Mupa, B3aMMOCBSI3M N B3aMMO3aBUCUMOCTN €CTECTBEHHbIX HaYK,;

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

- 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 MHPOPMALIMIO XMMUYECKOTO XapakTepa U3 pasriMyHbiX UCTOYHUKOB;

- cdopmMupoBaTb YMEHUS NPOrHO3MpoBaTb MOCNEACTBUSA CBOEN OeATeNbHOCTU U
XUMUYECKUX NPUPOAHBIX, ObITOBLIX M MPOU3BOACTBEHHbIX MPOLIECCOB;

- chopmupoBaTb MOHMMAHUE 3HAYMMOCTU AOCTMXKEHUN XUMUYECKOM Haykum WU
TEXHONOrMM gns pasBuUTmS coumnanbHOW 1 NPON3BOLCTBEHHON 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-
TUYECKOW OeATEeNbHOCTU YernoBeka.

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

B npouecce n3yvyeHns xumumn y CTyAeHTOB pa3BMBalOTCA No3HaBaTeNbHbIE NHTE-
pecbl U MHTENNEKTyarnbHble CNOCOBHOCTU, NOTPEBHOCTN B CaMOCTOATENBHOM nprnobpe-
TEHUNA 3HAHUI MO XMMUM B COOTBETCTBUN C BO3HUKAKOLLMMMW XXU3HEHHBIMU Npobremamu,
BOCNUTbIBaeTCsl BepexxHoe OTHOLLEHUS K Npupoae, NOHMMaHne 340opoBoro 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 NPOW3BOACTBE.

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 n3yvyeHns Xumumn npu osnageHun cneuymanoHoctn CrO [Jowkonb-
Hoe obpasoBaHWe peanuayeTcsa nNpu UHOMBUAYANbHOW CaMOCTOATENbHOM paboTte CcTy-
AEHTOB (HanucaHue pedepartoB, NOAroTOBKA COOOLLEHMN, 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 XMMumn TeopeTUYecKkne cBedeHUs] OOMNOSTHAKTCA OEMOH-
cTpauusimMm, nadopaTtopHbIMK OMbITAMU U NPAKTUYECKUMUM 3aHATUSMU. 3HaAYUTENbHOe
MECTO OTBOAUTCS XMMUYECKOMY akcnepumeHTy. OH OTKpbiBaeT BO3MOXHOCTb (POpMU-
poBaTb y CTyOEHTOB creuuarnbHble npegMeTHble ymMeHus: paboTaTb C BellecTBamu,
BbIMOMHATL NPOCTbIE XUMUYECKME OMbIThbl, YYNT BGE30MaCHOMY U 3KONOMMYECKN rpamoT-
HOMY oOOpalleHnto C BellecTBamu, maTepuanaMmm u npoueccamm B ObiTy U Ha Npouns-
BOACTBE.

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

B npouecce n3yyeHuss xummm opmMupytoTcs  MHOPMaLUMOHHAsE KOMMETEeHT-
HOCTb CTYAEHTOB. [103TOMY NpK opraHM3aumm camoCTOATENbHON paboTbl akLEHTUpyeT-
Csl BHUMaAHWE CTyOQEeHTOB Ha Noucke MHdopmaumm B cpeactsax macc-megua, MHtepHe-
Te, B y4ebHOM M cneuunanbHOW NnuTepaTtype C COOTBETCTBYHOLMM OGOPMIIEHNEM U
npeacTaBneHnem pesynbTaToB.

N3yueHne obuieobpasoBaTenbHON y4ebHOM aucumMnnnHbl « XuMmnsay 3aBepLuaeT-
cs nogBeneHnemM ntoroe B popme anddepeHuMpoBaHHOro 3ayeta B pamkax NpomMexy-
TOYHOM aTTecTaumm ctygeHTtoB B npouecce ocBoeHust OMOI CIO ¢ nonydeHnem
cpenHero obuiero obpasoBaHus.



3. OMUCAHUE MECTA YYEBHON AUCLUUMIIUHBLI B YYEBEHOM MJIAHE

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 CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHnst ¢ NOSTy4YEHNEM
cpenHero obuiero obpasosanHus MMCC3S.

B yuebHbix nnaHax MMNCC3 mecTo yyebHon ancumninHbl « Xumusi» — B COCTaBe
6a308bix 0bweobpaszosamernbHbIX y4ebHbIx OucuurnnuHd aona cneuunansHoctn CrO ry-
MaHuUTapHOro nNpodunsa npogeccmoHanbHOro obpasoBaHus.

4. PE3YJNIbTATbl OCBOEHUA YYEBHOWU OUCLIUIMJINHBI

OcBoeHune cogepxaHust y4ebHon aucumnnuHbl «Xmmus» obecnevmBaeT AOCTU-

XeHune obyvarwmmMmca cnegyowmx pesynbTaToB:
JINYHOCTHBIX:

- C(POpPMMPOBAHHOCTbL MUPOBO33PEHMUS, COOTBETCTBYHLLEIO COBPEMEHHOMY
YPOBHIO PasBUTUA HAyKn M OBOLLECTBEHHOW MPaKTUKW, OCHOBAHHOIO Ha Auanore Kynb-
TYp, CMNOCOBCTBYIOLLEro OCO3HAHUID CBOErO MecTa B MOSIUKYNbTYPHOM MUPE;

- chopmMMpoBaHHOCTb 300POBOro u 6esonacHoro obpasa Xn3Hn, OTBETCTBEHHO-
ro OTHOLUEHUS K CBOEMY 3[00POBbIO;

- TOTOBHOCTb M CMOCOBHOCTb K 0BpasoBaHUIO U caMoobpa3oBaHUIO Ha MPOTS-
YKEHUN BCEWN XKU3HWU;

- COPMUPOBAHHOCTb 3KOSIOrMYECKON KynbTypbl, MOHUMaHWE BIIUSIHUSA COLU-
anbHO-9KOHOMMWYECKMX MPOLECCOB Ha COCTOSIHME NPUPOAHON U coumarnbHOM cpenbl,
OCO3HaHue rnobanbHOro xapakrepa 3KoNnorM4yecknx npodnem;

- aKTUBHOE HeNpuaTUE OENCTBUN, NMPUHOCALLMX Bpe OKpyXatoLlen cpeae.

MeTanpeaMeTHbIX:

- onpedensaTb Uenu gesaTenbHOCTU, 3a4aBaTb NapameTpbl U KpUTepum ux 4ocTu-
XeHus;

- BHOCUTb KOPPEKTUBbI B AeATESNIbHOCTb, OLEHNBATb COOTBETCTBME Pe3yNbTaToB
Lensim, oLeHMBaTb PUCKM NOCNEACTBUIN AEATENBHOCTMU;

- BNageTb HaBblkaMyn y4ebHO-MccnenoBaTenbCKOM U MPOEKTHON OeATEeNbHOCTH,
HaBblkaMK paspeLleHns npodnem;

- CMOCOBHOCTb U FOTOBHOCTb K CaMOCTOSITENIbHOMY MOUCKY METOAOB peLleHUus
NpaKTU4YECKNX 3agay, MPUMEHEHMUIO PA3NINYHbIX METOO0B NO3HAHUS;

- BflageTb HaBblkaMW MNOSNy4YeHUs UHGOPMaUUU N3 UCTOYHMKOB pPasHbiX TUMOB,
CaMOCTOATENbHO OCYLIECTBMAATb MOUCK, aHanm3, CUCTeEMaTU3auMi U MHTEpPNpeTaLnto
MHOPMaUUKN pasnnyHbIX BUOOB 1 hOPM NpeacTaBreHuns;

- Mcnosb3oBaTb cpeacTBa MHPOPMALMOHHBLIX U1 KOMMYHUKALMOHHbBIX TEXHOMNOMN
B peLleHUN KOTHUTUBHbIX, KOMMYHUKATMBHbIX U OpraHn3aumoHHbIX 3af4ay ¢ cobnogeHu-
eM TpeboBaHUN 3ProHOMUKK, TEXHMKM GEe30nacHOCTU, MMrneHbl, pecypcocbepexeHus,
NpPaBOBbIX N 3TUYECKNX HOPM, HOPM MH(POPMaLIMOHHON Be30nacHOCTH;

- CaMOCTOSATENbHO OCYLLECTBMIATbL MO3HaBaATElbHYI OeATeNbHOCTb, BbISBMAATb
npobnemsl, CTaBUTb N hopMynupoBaTb COBCTBEHHbIE 3aaa4n B obpasoBaTenbHOM ges-
TENbHOCTU U XN3HEHHbIX CUTYaLMUSIX;

- BflageTb HaBblkaMW Mo3HaBaTesNbHOM pediriekCUN Kak OCO3HaHWA coBepluae-
MbIX ENCTBUM N MbICIIUTESbHbIX MPOLIECCOB, UX Pe3ynbTaToB N OCHOBaHUN.



MpeamMeTHbIX:

- COOPMMPOBAHHOCTb MNPEeACTaBfeHU: O XMMUYECKOW COCTaBnsalLWen ecrte-
CTBEHHOHAYYHOW KapTUHbI MUPA, PONN XMMUM B NO3HAHUM ABMNEHUN Npupoabl, B dop-
MUPOBAHUN MbILLMEHMS U KyNbTypbl IMYHOCTU, €€ (DYHKLMOHANbHON rPamMOTHOCTU, He-
obxogMmon ans peleHus NpakTUYeckMx 3agad M aKonormyeckn o60CHOBaHHOIO OTHO-
LLEHNA K CBOEMY 300POBbIO U NPUPOAHON cpeae;

- BrageHne CUCTEMOMN XMMMUYECKMX 3HaHWUN, KOTopasi BKIIOYaEeT: OCHoBoOMosna-
ratowme nNoHATUSA (XMMUYECKUI 3NIEMEHT, aTOM, ANeKTpPOHHast obonoyka atoma, s-, p-,
d-3neKTpoHHble OpbuTann aToMOB, WOH, MOJSIEKyna, BaneHTHOCTb, 3NeKTpooTpuua-
TESIbHOCTb, CTEMEHb OKUCIIEHUS, XMMMYECKasi CBA3b, MOJSIb, MOSiipHasa Macca, Monsp-
HbI 06BbEeM, YrnepoaHbIn ckeneT, PyHKLUMOHanbHasa rpynna, pagukan, nu3oMepus, n3o-
Mepbl, TOMONOMMYECKUN Psig, roMOJSIOru, yrineBogopoabl, KUCNopoa- 1 asoTcoaepXxaliune
coeauHeHunsi, BMoNorM4Yeckn akTnBHble BewecTBa (yrneBoabl, Xupbl, 6enku), MoHomep,
nonMMep, CTPYKTYpHOE 3BEHO, BbICOKOMOJSIEKYNSPHbIE COedUMHEHUd, KpucTanndeckas
peLwleTka, TUMbl XMMUYECKMUX PEAKLNN (OKUCIIUTENBHO-BOCCTAHOBUTENbHbIE, 9K30- U 3H-
AoTepMuyeckne, peakumm MoHHoro obmeHa), pacTBop, ANEKTPONNUTbI, HENEKTPONUTHI,
aneKkTponuTU4eckas Amccounaumsi, OKUCNUTENb, BOCCTAHOBUTESb, CKOPOCTb XMMUYe-
CKOM peakuun, XMMUYEeCKoe paBHOBECUE), TeOpUM U 3aKOHbl (Teopust XMMWUYECKOro
CTpoeHna opraHunyeckux sewlects A.M. bytnepoBa, Teopus aNeKTPONUTUYECKON AUC-
counaumum, nepuoagnydeckmnin 3akoH .. Mengeneesa, 3akOH COXpaHeHUs1 Macchbl), 3aKo-
HOMEPHOCTU, CUMBOSIMYECKUIN A3bIK XMMUU, PaKTONOrMyeckme cBefeHns O CBOMCTBAX,
cocTaBe, nony4yeHnn n 6e3onacHOM MCNONb30BaHUN BaXXHENLLMX HEOPraHUYeCKUX U op-
raHN4YEeCKNX BELLECTB B ObITY U NPaKTUYECKON AEATENTbHOCTM YENOBEKA;

- COPMMPOBAHHOCTb YMEHUM BbISABNATL XapakKTepHble MNPU3HaKM M B3aMMO-
CBA3b W3YYEHHbIX MOHATUMN, NPUMEHATb COOTBETCTBYHOLLUME MOHATUS NPU ONMUCAHUN
CTPOEHNA U CBOWCTB HEOPraHWYEeCKUX M OpraHMYeCcKUX BELLECTB U UX NpeBpaLLeHunn;
BbISIBMSATb B3aMMOCBS3b XMMUYECKNX 3HAHNI C MOHATUSIMU U NPeACTaBNEHUSMN PYrnx
€CTeCTBEHHOHaY4YHbIX NpeaMeTOB;

- ChopMMPOBAHHOCTb YMEHMIA UCMONb30BaTb HAMMEHOBAHUS XMMWYECKUX CO-
€ANHEHUN MeXOYyHapO4HOro Cot3a TeopeTUYecKon 1 NpUKNnagHom XMMum U TpuBmuarsb-
Hble Ha3BaHWs BaXHENLUNX BELLECTB (3TWUNEH, aueTuneH, rmuuepuH, deHon, dopmanb-
aerng, yKCycHasi KUCNnoTa, MULMH, yrapHbin ras, yrinekucrbli ra3, aMmuak, raeHasi ns-
BECTb, HeraweHas U3BecTb, NMTbEBaAs coda WU ApPYrux), coctaBnATb oOpMynbl Heopra-
HUYECKMX U OPraHNYeCKMX BELLECTB, YPaBHEHUSI XMMUYECKUX peakumi, 0OBbACHATb UX
CMbICI; NoaTBepXAaTb XapakTepHble XMMUYECKME CBOMCTBA BELLECTB COOTBETCTBYIO-
LLMMW SKCMEPMMEHTaMM U 3annCsiMN yPaBHEHUI XUMUYECKNX peaKLn;

- ChopMMPOBAHHOCTb YMEHWUN YyCTaHaBNMBaTb MPUHAANEXHOCTb W3YYEHHbIX
HeopraHMYeckMx N OpraHNYecKMxX BELLECTB K onpeferieHHbIM Krnaccam u rpynnam co-
€VNHEHNI, XapaKTepu3oBaTb MX COCTaB M BaXHeuWlMe CBOWCTBA; onpedensaTb BuAbl
XUMUYECKNX CBSA3eln (KoBarieHTHasi, MOHHad, MeTannumyeckasi, BOAOpoAHas), TUNbl Kpu-
CTanfMYeckmx peLleToK BELLECTB; KNaccuduumMpoBaTh XMMUYECKNE peakLnu;

- BrageHne OCHOBHbIMW METOAAaMM Hay4YHOro MNO3HaHUS BELLECTB U XUMNYECKNX
aBneHun (HabnogeHne, n3MepeHne, SKCNEPUMEHT, MOLENNPOBAHNE);

- C(hOpMMPOBAHHOCTb YMEHUI MPOBOANTL pacyeTbl N0 XMMUYECKUM popMynam
N YPaBHEHUSIM XUMUYECKUX PeakUMin C UCMNonNb3oBaHNeM OU3NYECKUX BENUYNH, Xapak-
TEpU3yLMX BewecTBa C KONMMYECTBEHHOW CTOPOHLI: Macchl, obbemMa (HopmarsnbHble
yCnoBwWs) ra3oB, KONMYeCTBa BELLECTBA; UCMOMb30BaTb CUCTEMHbIE XUMUYECKNE 3HAHUSA
AN NPUHATUS PELLUEHMIA B KOHKPETHbIX XXM3HEHHbIX CUTyauMsiX, CBA3aHHbIX C Belle-
CTBaMU N UX NPUMEHEHMNEM;

- C(POpMMPOBAHHOCTb YMEHUI MAAHUPOBATb U BbIMOMAHATE XMMUYECKUIN SKCMe-
PUMEHT (NpeBpaLLEHNst OpraHNYECKNX BELLECTB NpU HarpeBaHnn, NosTly4YeHMe 3TUMEHa n



n3yyeHne ero CBOWCTB, Ka4yeCTBEHHble peakuun Ha anbherngbl, Kpaxmars, YKCYCHYHO
KUCNOTY; AeHaTypaumsa 6GenkoB Npu HarpeBaHuu, LBETHblE peakumm 6enkos; NpoBOANUTb
peakumm MoHHOro obmeHa, onpeaenaTb cpedy BOAHbIX PacTBOPOB, KA4eCTBEHHbIE pe-
aKkumm Ha cynbdat-, kKapboHaT- 1 XNIOpUA-aHNOHbI, HA KATUOH aMMOHUS; peLuaTb AKcne-
pUMeHTanbHble 3agadn no temam «Metannbl» N «HemeTtannbi») B COOTBETCTBUU C
npasunaMmm TexXHMKM GesonacHoCcTM Npu obpalleHnn ¢ BellecTBaMn U nabopaTtopHbIM
obopyaoBaHMeM; NpeacTaBnaTb pedynbTaTbl XMMUYECKOro aKCnepumeHTa B popme 3a-
MUCWN ypaBHEHUI COOTBETCTBYHOLUMX peakumi u opMynmpoBaTb BbIBOAbI HA OCHOBE
9TUX pe3ynbTaToB;

- chOPMMPOBAHHOCTb YMEHUS aHanNM3MpoBaTb XMMUYECKYD MHOpMaLmIo, no-
ny4aemyro 13 pasHbIX MCTOYHMKOB (CPEACTB MaccoBOW MHAOpMaLmMK, ceTb VIHTEPHET n
Apyrve);

- COPMMPOBAHHOCTb YMEHWU cobnogaTh NpaBuna 3KONOrM4eckn Lenecoob-
pasHoOro noBeAeHust B ObITy M TPyooOBOW AEATENbHOCTU B LENSAX COXpPaHEHMs1 CBOEro
3[J0POBbS N OKpYXatoLlen NpUpoaHON cpeapl; Y4nTbiBaTb OMACHOCTb BO3AEWCTBUS Ha
XXMBbl€ OpraHn3Mbl onpeaeneHHbIX BELWEeCTB, MOHMMas CMbIC nokasaTtens npeaenbHomn
A0MYCTUMOW KOHLEeHTpauuu.

5. COOEPXAHWUE YYEBHON AUCLUMIIUHDI
XNMNA

PA3OEN 1. BBEAEHUE. OBLLAA U HEOPTAHUYECKAA XUMUA

Tema 1.1. OCHOBHbIE MOHATUA U 3aKOHbI

1.1.1. OCHOBHbI€ NOHATUSA U 3aKOHbI XMMUU

Xnmuyeckas KapTMHa Mmpa Kak CocTaBHasi YaCTb €CTECTBEHHO-Hay4YHOW KapTu-
Hbl MMpa. Ponb XMMuUn B XXU3HU COBPEMEHHOro obuiectsa. [MpMeHeHne OOCTUKEHNI
COBPEMEHHOM XMMUM B F'yMaHUTapHOW cdepe AeaTtenbHOCTM obLulecTBa.

MpeomeTt xumuun. Bewectso. ATom. Monekyna. XuMn4eckun anemeHT. AnnoTpo-
nuns. MNpocTble N cnoxHble BewecTBa. KayeCTBEHHbIN M KONMMYECTBEHHLIM COCTaB Be-
LecTB. XnmMmyeckme 3Hakm n opmynbl. OTHOCUTENbHbIE aTOMHAA U MOJSieKynsapHas
macchl. KonnyectBo BelwlectBa. OCHOBHbIE 3aKOHbI XuMun. CTexnomeTpusi. 3akoH co-
XpaHeHus1 Maccbl BellecTB. 3aKOH MOCTOAHCTBA COCTaBa BeLWEeCTB MOSEKynsipHOM
CTPYKTYpbl. 3aKkOoH ABoragpo v CrneacTBus UX HEro.

1.1.2. Pac4yéTHble 3agauu

HaxoxgeHne OTHOCUTENbHOM MOJSIEKYNIIPHON MaccChl, ornpefeneHne mMaccoBom
AONN XMMUYECKMNX 3N1EMEHTOB B CIOXHOM BELLECTBE.

Tema 1.2. MNMepuoanyeckun 3akoH u lNepuognyeckasas cucrtema XMMUYECKUX
anemeHToB [1. . MeHOeneeBa

1.2.1. NMepuoagunyeckana cucrema 1. U. MeHgeneeBa u nepmoanYeCKMnN 3aKOH

Mepuogunyecknin 3akoH .. Mengeneesa. OTkpbiTve .. MengeneeBbiM nepu-
oaun4yeckoro 3akoHa. Nepunognyeckun 3akoH B dopmynuposke [.. MeHaeneesa. [le-
puoandeckasa Tabnmua XMMMUYEeCKUX 3NeMeHTOB — rpaduyeckoe otobpaxkeHne nepuo-
andeckoro 3akoHa. CTpykTypa nepuogudeckon Tabnuubl: nepuogbl (Manbie n 60nb-
wue), rpynnel (rmaBHas n noboyHas). 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XUMUYe-
CKMX 3reMeHTOB, 0Opa3yeMbiX MMM MPOCTbIX M CINOXHbIX BELLECTB B COOTBETCTBMM C
NofIoXKEHNEM XUMWYECKOro afeMeHTa B Nepuoanyeckon cmcteme. 3HadeHne nepmoau-
YeCKOro 3aKoHa W Nepuoamnveckon cUcTeMbl Xummyecknx anemenTos [.M.MeHgeneesa
ANS1 pa3BUTUS HAYKM Y MOHUMaHUS XMMUYECKOWN KapTUHbI MUpa.

1.2.2. CtpoeHue atoma u lNepuoanyeckuin 3akoH



CTtpoeHne atoma u nepuoaudeckmin 3akoH .. MeHpeneesa. ATOM — CRoX-
Haa vactuua. Aapo (NPOTOHbI M HEWTPOHbI) W 3ANeKTpoHHast obonouyka. 3oTonbl.
CTpoeHMe aneKTPOHHbIX 000NOYeEK aTOMOB 3MeMEHTOB Manbix nepuogoB. OcobeHHo-
CTU CTPOEHUS 3NEKTPOHHBIX 000N0OYEK aTOMOB 3fIEMEHTOB OONbLUMX NepuoaoB (nepe-
XOOHbIX 3anemMmeHToB). [oHaTne o6 opbutanax. s-, p- u d-opbutann. OnNEeKTPOHHbIE
KOH(purypaumm aTtoMOB XUMMUYECKUX 3NeMeHTOB. BaneHTHOCTb. BaneHTHble anekTpo-
Hbl.

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

Tema 1.3. CtpoeHue BellecTBa

OneKTpoHHas Npupoaa XMMUYECKOM CBA3W. JnekTpooTpuuatensHocTb. Kosa-
NeHTHas CcBA3b: HenonspHasa u nonspHas. NoHHas cBasb. KaTtuoHbl 1 aHnoHbl. MeTtan-
nn4yeckas cea3b. BogopoaHasi cBA3b. TuMbl KPUCTANIMYECKUX PELUETOK (aToOMHasi, Mo-
nekynsipHasi, MOHHas, MeTannmyeckas). 3aBUCMMOCTb (PU3NYECKNX CBOMCTB BellecTBa
OT TMNa KPUCTanSIM4eckon pelueTkn. 3aBUCUMOCTb XMMWYECKON aKTUBHOCTU BeELLECTB
OT Bnaa XMMUYECKOM CBSA3U N TUMa KPUCTanNIM4Yeckomn peLleTK.

Tema 1.4. Bopga. PacTBOpbl. AneKTponuTuyeckasa auccoumauus

1.4.1. Bopa kak pacTtBopuTtesb

Bopa kak pacteoputesnb. PacTBopMOCTb BellecTB. HachblLeHHble, HeHacCbILWEeH-
Hble, NepechbileHHble pacTBOpbl. 3aBUCUMOCTb PacTBOPUMOCTU ra3oB, XUAKOCTEN U
TBEpPAbIX BELIECTB OT pasnuyHbiX haktopoB. MaccoBas [onA pacTBOPEHHOrO BeLlle-
cTBa.

1.4.2. Bopa (npoceccrmoHanbHO-OpMeHTUPOBaAHHOE coaepKaHue)

Csonctea Boabl. CoCcTosiHME BOAbl, €€ pacnpocTpaHeHne B npupoae, 3HayeHue
AN XKMBbIX OPraHM3MOB M XO3SIMCTBEHHOWM XM3HM venoBeka. KpyroBopoT Bogbl B Npwu-
poae.

1.4.3. AneKkTponuTuyeckasa guccoumauus

Teopus anekTponuTnyeckon anccoumnaumm. VIoHbl. SNeKTponnTbl, HEINEKTPOSN-
Tbl. Peakuum noHHoro obmeHa. CoctaBneHne peakumin MOHHOro obMeHa nyTém cocTas-
NEHNSI UX MOJSTHbIX U COKPALLEHHbIX MOHHBLIX YpaBHEHUN. KUCNOTHO-OCHOBHbIE peaKLumu.
3agaHusa Ha CoCTaBEHNE NOHHbIX PEAKLNNA.

1.4.3. PeweHune 3agay Ha pacTBOpPbI

PeweHne 3agay Ha KOHLEHTPALUIO pacTBopa.

Tema 1.5. Xumunueckume peakuum

1.5.1. Tunbl XUMNYECKUX peakuumn

MoHATME 0 XxuMmndeckom peakumnun. Knaccudomkauyms n Tmnbl XMMUYECKNX peaKkLUni.
CocTaBneHune ypaBHEHUI peakuun COEQVHEHUS, Pa3fnoXeHusl, 3amelleHusi, obmeHa, B
T.4. peakumm ropeHns, OKMCNeHNA-BOCCTAHOBIIEHUS.

OkncnuTenbHO-BOCCTaHOBUTENbHLIE peakumn. CteneHb okncneHnda. OkucnuTens
n BoccTaHoBuTeNb. MeToq anekTpoHHOro 6anaHca Ansg CocTaBfeHns ypaBHEHUN OKUC-
NNTENbHO-BOCCTAHOBUTENbHbBIX PeaKL .

1.5.2. CKOpOCTb XMMUYECKUX peakuun. O6paTUMOCTb XMMUYECKUX peaKLnn

[MOHATME O CKOPOCTU XUMUYECKUX peakunin. 3aBUCUMOCTb CKOPOCTU XMMUYECKNX
peakuun OT pasnnyHbiX (PakTOpPOB: NPUPOAObLI pearupyowmnx BeLecTB, NX KOHUEHTpa-
UMK, TemnepaTypbl, MOBEPXHOCTU CONPUKOCHOBEHNSA N UCMONb30BaHUS KaTann3aTopos.
O6paTuMoCTb XnmMuyecknx peakuun. Obpatnmble U HeobpaTuMble peakuun. Xummnde-
ckoe paBHoOBecKe 1 cnocobbl ero cmeweHus. MpuHumn Jle WaTense.

Tema 1.6. Knaccudmkaumsa HeopraHnyecknx coeauHeHNM U UX CBOUCTBA

1.6.1. Knaccudmkauma HeopraHM4eCKux coegMHEeHUn u NX CBOMCTBa

MpeameT HeopraHuyeckon xumuun. Knaccmudumkaumsa HeopraHMYeCKux BeLlecTB.
MpocTble n crnoxHble BewecTBa. OCHOBHbIE KNAcCCbl CNOXHbIX BELWECTB — OKCUAbI, OC-



HOBaHUSA, KMCNOTbI, conn. OKcuabl U UX CBOMCTBA. XMMMUYECKME CBOMCTBA OCHOBaHWW,
KMUCIOT N COSIEN B CBETE TEOPUN INEKTPONUTUYECKON anccoumnauun. lNoHaTtue o rmapo-
nunse conen. Cpega BOAHLIX pacTBOPOB COMENn: Knucnasi, HemTpanbHas, wenodHas. Bo-
A0pOaHbIN nokasaTenb pH pactBopa. BsaMmocBsA3b HeopraHn4eckmux BeLLecTs.

1.6.2. PeweHune 3aga4 Ha n3bbITOK BellecTBa

CocTaBneHne ypaBHEHUN peakuun MO CBOWCTBAM HEOPraHMYeCKUX BELLECTB.
PeweHune 3agay Ha n3bbITOK BELLECTBA.

1.6.3. BewecTBO (NnpodeccnoHanbLHO-OpUeHTUpPOBaHHOE coaepKaHue)

PasHoobpasHble BellecTBa B okpyatowem mupe. [pumepbl BELWeCTB: Corlb, ca-
xap, Boaa, NpUpOLHbIN ras.

Tema 1.7. MeTannbl n HemeTannbl

1.7.1. MeTannsbl

Ob6wme umsmyeckne n xmmmyeckne cBorcTBa metannoB. Cnocobbl NonyyYyeHus.
3HayeHne MeTannoB B NpMpoae U XU3HEeOEeATENbHOCTM YyernoBeka u opraHmamoB. Kop-
pO3ns MeTansoB: BMAbl KOPPO3UK, CNOCOObI 3aLLNTbl METaNNOB OT KOPPO3UM.

1.7.2. HemeTannol

Obuwume dunsndeckme n XuMM4eckme CBOMCTBa HeMeTannoB. TUNUYHbIE CBOUCTBA
HemeTannos IV-VII rpynn. Knaccngukauma n HomeHknaTtypa coeanHeHUNn HeMeTannos.
KpyroBopoT GMOreHHbIX aneMeHTOB B npupoge. 3HayeHne HeMeTanrnoB B npupoae u
XN3HeLeAaATEeNbHOCTU YeroBeka U OpraHM3MoB.

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

CeowcTBa Bo3gyxa. 3HadeHne Bo3ayxa Ansa pacTeHUn, XXUBOTHbIX, YeroBekKa.

HdemoHncmpauyuu

Habop mogernen atoMoB U MOfeKy-.

N3mepeHmne BewecTtBa. OCHOBHbIE 3aKOHbI XMMMK. Macca aToMOB 1 MOSEKY.

OTHocuTenbHble aTOMHaa 1 MonekynspHas maccel. Konnyectso BewecTtBa. [lo-
cTtosiHHass ABoragpo. MonsipHasa macca. 3akoH ABoragpo. MonsipHbI 06beM ras3os.

KonnyecTBeHHble U3MEHEHNSA B XMMUM KaK YacTHbIWM Crydal 3aKOHOB nepexoda
KONMNYECTBEHHbIX U3MEHEHUI B KAYECTBEHHbIE.

MnnocTpaumm 3akoHa COXpaHeHUS MacChbl BelecTsa.

PasnunyHble opmbl Neprnognyeckon cuctembl XMMUYeckux anemeHTos [1. U.
MeHpeneesa.

O6pasubl BeWeCTB 1 MaTepuarnoB C pasnMyHbIMU TUNaMnU XMMUYECKON CBA3M.

dunsnyeckne cBONCTBA BOAbI: MOBEPXHOCTHOE HATSXKEHNE, CMavnBaHUe.

XnMunyeckme peakumn ¢ BbloeneHnem TennoTol.

Baaumopgencrteme metansioBs ¢ HemeTannamu (LUMHKa ¢ cepown, antoMUHUS C NO-
AOM), pacTBOpaMM KUCMNOT U LLENOYEN.

"opeHne meTannos (UMHKa, Xenesa, MarHns) B KUCNopoae.

BsanmogencTane asoTHOM M KOHLEHTPUPOBAHHOW CEPHOM KNCMOT C Meablo.

BoccTtaHoBUTENBHBbIE CBOMCTBA METAINOB.

CamocmosimenbHasi paboma

CoBpeMeHHbIE OTKPbITUA XMMUYECKOW Hayku (HanucaHue KoHcnekTa). buorpa-
1M yYeHbIX, BHECLUMX OCOObIN BKMag B pa3BUTME XMMWYECKOM Hayku (co3gaHue pe-
departa n npeseHTaumm).

AnnoTponHble mogudmkaumm yrnepoga (anmas, rpaduT), kucnopoga (kucnopog,
030H), ornoBa (cepoe 1 6enoe o5oBo). NMOHATME O XMMUYECKOW TEXHOSOrMn, BUoTEXHO-
NOrMn N HaHOTEXHONOMMM (MOAroTOBKA YCTHBIX COOBLLEHNN).

MogrotoBka pedepata n npeseHTaumm no teme «OTKpbITUE NEPUOANYECKOrO 3a-
KOHay.

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



PagnoaktmBHOCTb. Vcnonb3oBaHMe paguOakTUMBHbLIX M30TOMOB B TEXHUYECKUX
uensix. PeHTreHOBCKOe n3rny4yeHne n ero UCnosib3oBaHne B TEXHUKE U MeauuuHe. Mo-
AenvpoBaHue Kak MeTon MPOrHO3MpOBaHWA CUTyauuu Ha nNpous3BoacTBe (MOAroToBKa
pedepaToB 1 Npe3eHTaumn).

MogrotoBka pecdbepatoB U npeseHTaumMm no temam: «CTpykTypbl Jlbtoucay,
«[ucnepcHble cucteMbl B ObITy», «[lMONAPHOCTE CBSA3M M MOMASIPHOCTb MOMEKYIbIY,
«AHOManun unanyecknx CBOMCTB BoAbl», «XKnakue Kpuctansbi».

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

MoaroToBKa YCTHbIX co0bLeHn no Temam: «[encteue npmHumna Jle LWaTtense B
XunsHuny, «Katanus. [loMoreHHble U reTeporeHHble KatanuaaTtopbly», «[pomoTopbl. KaTa-
nntudeckne aabl. NHmMoutopbl», «OCOBEHHOCTU BUOXMMUYECKUX OKUCAUTESNBHO-
BOCCTAHOBUTESbHbIX NPOLIECCOB B OpraHmn3max».

lMpumeHeHne KUCOoT, OCHOBaHWUKW, COMen 1 OKCnaoB B ObITy. EAkve wwenoun, mx
NCMonb30BaHME B NMPOMbILLNIEHHOCTU. [alweHasn n HeraweHasi U3BECTb, €€ NPUMEHEHNE
B cTpouTenbcTBe. ['vnc n anebacTtp, rmncoBaHne (NOLrOTOBKA YCTHbIX COOBLLEHUI, CO-
34aHune npeseHTaumn).

MpumeHeHne meTannoB 1 HemeTannoB (NOAroTOBKa YCTHbIX COOOLWEHMIA, co3aa-
HWe npeseHTauun). XapakrepucTuka afieMeHTa no ero nonoxeHuo B epuognydeckomn
cucteme .M. MeHgeneeBa (BbINONHEHME NO anroputMmy). eHeTMyeckas CBA3b HeOop-
raHN4YeCKNUX CoeMHEHNI (COCTaBMNEHNE N peLleHne Lienoyek npespaLleHnn).

CocTtaBneHune pedepartoB 1 npeseHTaumn no temam: «Ponb MeTannoB B UCTO-
pUn YyenoBeveckon umsmnuaauuny, «Metannbel rmaBHblix noarpynn», «Metannbl nobou-
HbIX NOArpynm».

Koppo3ust MeTannoB: XxuMnyeckas n anekTpoxmmmuyeckasi. 3aBMCUMOCTb CKOpPO-
CTW KOPPO3UM OT YCNOBUK OKpyXatowen cpeabl. Knaccndpukauma kopposnm MeTtansios
no pasnun4yHbiM npuaHakam. CnocoObl 3alnTbl MeTanNoB OT Koppo3un. Npon3BoacTeo
4yyryHa u ctanu (nogrotToBka npeseHTauumn).

MoaroToBKa OTBETOB Ha BOMPOCHLI. BbINONHEHME TECTOBLIX 3a4aHUN.

PA3OEN 2. OPFAHUYECKAA XUMUA

Tema 2.1. OCHOBHbIE MOHATUS OPraHUYECKOU XMMUU N TEOPUSA CTPOEHUA
OpraHu4YecKMx coeguHeHun

2.1.1. Teopusa cTpoeHNSA OpraHN4eCKUX coeanHEeHUN

lMpeomeTt opraHnyeckon xumuun. MecTO M 3Ha4YeHMe OpraHNYecKom XMMUN B CU-
CTeMe eCTeCTBEHHbIX HayK. [MpupogHble, UCKYCCTBEHHbIE W CUHTETUYECKUE OpraHu4e-
Ckue BewlecTBa. BaneHTHOCTb. XumMuyeckoe CTpOeHME Kak MOpPSAOK CoeaUHEeHUS
aTOMOB B MOJSIEKYfbl NO BaNIEHTHOCTU. Teopusa CTPOEHUS OpraHUYecKux CcoeauHeHun
A.M. BbytnepoBa. OCHOBHbIE MOMNOXEHUS TEOPUM XUMUYECKOTO CTPOEHUS. N3omepus n
n3omepbl. XumMuyeckme opMynbl U MOAENM MOMEKYST B OpraHU4yeCcKom XMMUW.

2.1.2. Knaccucdukaumsa opraHm4eCckux BeLwecTB

MoHaTne o yHKunoHaneHoW rpynne. Pagmnkan. Knaccudukauus sewects no
CTPOEHUIO YrNepoaHoOro ckerneta v Hanuumio yHKUMOHanbHbIX rpynn.  MexayHa-
pogHasi HOMEHKNaTypa M NPUHUMNbI HOMEHKNAaTypbl OpraHU4ecKknx coeamHeHun. Ho-
meHknatypa IUPAC. l'omonorn u romonorus.  Knaccudukauma peakumii B opraHu-
YEeCKON XnmMun.

Tema 2.2. CBOMCTBaA OpraHNY4eCcCKMX coefuHeHun

2.2.1. NpepenbHble yrnesoaopoabl

MpepenbHble yrnesBoaopoabl (ankaHbl U UMKoankaHbl). [opeHne meTaHa Kak
OAMH M3 OCHOBHbIX MCTOYHMKOB Tensia B NPOMbILSIEHHOCTM U B BbITy. CBOMCTBA Npu-
POAHbIX YrIeBOAOPOAO0B, HAXOXAEHE B NpUpoae U NpUMMeHeHne ankaHoB.



2.2.2. HenpegenbHble yrnesogopoabl

HenpepenbHble yrnesBogopoAbl (ankeHbl, ankuHbl, ankaguveHbl) U apomMaTtuye-
ckue yrnesogoponbl. [opeHne aueTurieHa Kak MCTOYHMK BbICOKOTEMMNEpPaTYPHOro nra-
MEHU AONs CBapkM M pe3kn metannos. [NpupoaHbii ras, HepTb M ee nepepaboTka,
HeTenpoayKThbl.

2.2.3. Kucnopopocopaepaiime opraHn4eckue coeamHeHus

Kucnopopocogepxalme opraHmyeckne coeanHeHns (CnmpTbl 1 dpeHonbl, kapbo-
HOBble KWUCIOTbl U 3apupbl, anbgernabl U KeTOHbI, Xupbl, yrnesobl). [NpakTudeckoe
NpUMeEHeHNe MeTUINOBOro N 3TUMOBOIrO CNUPTOB, ATUMEHITIMKONS, rmuuepuHa, geHona.
MNpumeHeHne dopmanbaernna, auvertanbgermga, YKCyCHon Kucnotbl. Mbina kak conm
BbICLUMX KapBOOHOBbIX KMcnoT. Motowme cBonctea Mbina. Xupbl Kak CroXHble 3¢upsbl.
Yrnesogbl: rNOKO3a, Kpaxmarn, Lennonosa.

2.2.4. AzoTcogepxawme opraHu4yeckme coeauHeHus. NMonnmepsol

AsoTcogepxalime opraHmyeckme coegumHeHust (aMuHbl, aMUHOKUCAOTbI, Benkn).
MoHomep, nonumep, CTPyKTypHoe 3BeHo. CTpoeHne n buonornveckass pyHkuma den-
KOB. XMMU4yeckme cBoncTBa Gerkos.

MnacTtmaccbl U BonokHa. [MoHATME O nnacTmMaccax M XMMUYECKUX BOJSIOKHaX.
HaTypanbHbIM U CUHTETUYECKUIW KayyyKu. [lonydyeHne n npumeHeHne KayyykoB. Haty-
paribHble, CUHTETUYECKNE W WUCKYCCTBEHHble BOJSIOKHA. [eHeTnyeckass CBA3b Mexay
Knaccamu opraHuyeckux CoeanHeHum

HdemoHcmpauyuu

lMony4yeHne aTuneHa n ero B3anmMoLencTBme C pacTBOPOM NepmMaHraHaTta Kanus,
BpomMHOWN BOOOWN.

KauecTBeHHas peakumsi Ha rmyUepuH.

LiBeTHble peakumn 6enKkoB.

PasnuyHble Buabl NnnacTMacc U BOSTOKOH.

CamocmosimesnbHasi paboma

CoctaBneHne obobuwatowen Tabnmubl «Yrnesogopoabl». «HedTb 1 npoaykThl
nepepaboTkm HedpTK (NOArOTOBKA YCTHLIX COOBLLEHUI, cCo3aaHne npe3eHTauunm).

[MogroToBka pedpepaTtoB U NpeseHTauur nNo TemMam: «XUMnsa yrneBogopOaHOro
Cbipbs», «YrneBogopoAHOe TOMNMIMBO, €0 BUAbI U Ha3HaAYeHuey», «IAKONornyeckme ac-
NeKTbl NCNOSIb30BaHUSA YrneBoLOPOAHOIO Chipbay.

Knaccudvkauma n HazHayeHue kaydykoB. Knaccudukaums n HasHadeHne pesuH.
BynkaHusauus kaydyka. OCHOBHblE HanpasreHnsi NPOMbILLIEHHOW nepepaboTkn Npupoa-
Horo rasa. [lonyTHbIn HedTsHOM ras, ero nepepaboTka. Npouecchl NPOMbILLIIEHHON Ne-
pepaboTkn HedTU: KPeKUHr, pudopmuHr. OkTaHOBOE 4MCO OEH3NHOB M LIETAHOBOE
4yncno AmsenbHoro Tonnmea. Kokcoxmmmnyeckoe npovsBOACTBO M ero npoaykuus (noa-
roTOBKa YCTHbIX COOOLLEHNI, Npe3eHTauunn).

Kucnopoacogepxawme coegumHeHus B bbITy (NpoBegeHne mnccrnegoBaHuin npo-
AYKTOB NUTaHWs, BbITOBON XUMUM Ha cogepXkaHue npeacTaBuTenen CnMpToB, CROXHbIX
a¢hmnpoB., KApOOHOBbLIX KUCMOT, XXMPOB, YrNeBoaoB).

MoaroToBKa YCTHBLIX COOOLLEHUA U MYMbTUMEOAUMHBIX NPEe3eHTaunin no Temam:
«lMonyyeHne heHona M3 NPOOYKTOB KOKCOXMMMYECKOrO NPOn3BoACTBa U U3 BeH3onay,
«lMNonunkoHaeHcauua dopmanbgernga ¢ oeHonom B dpeHonodopmManbgerngHyto CMo-
ny», «lpumMeHeHne aueToHa B TEXHUKE U MPOMBbILWEHHOCTNY, « MHOoroobpasue kapbo-
HOBbIX KUCMOT (LiaBeneBasi KUCMOTa Kak OBYXOCHOBHAs, aKpunoBasi KUCMOTa Kak He-
npegenebHasi, 6eH30MHasn KMCcnoTa Kak apomaTtudeckas)», «buonornyeckas ponb yrne-
BOOOBY».

PacuyeT kanopumHOCTM NPOAYKTOB MNUTaHus. 3HayeHue aMWMHOKUCIIOT, GenkoB
ANSA NOMHOLEHHOro NUTaHMS YyernoBeka (MOAroToBKa YCTHbIX COOOLEHMI nnn npeseHTa-
Lun).



WccneposaHue npegMeToB AomallHero 6biTa, ABASKOWMXCA nnacTMaccamu
(noaroToBka Npe3eHTauun).

[MpombIWweHHOe NPOM3BOACTBO XMMUYECKUX BOSFIOKOH (MOAroTOBKA YCTHOrO CO-
obLeHns).

CocTaBneHune kpoccBopaa Ha TeMy «OpraHu4eckue BellecTBa.

lMogroToBka pedpepaToB U npeseHTaumn no temam: «buonorndeckne dyHKLUU
benkoBy, «benkoBas ocHoBa MMMyHUTETaY, «[dedunumnT 6enka B NMLEBLIX NPOAYKTAX U
ero npeogosieHne B pamkax rnobansHoOM NpoAOBOSIbLCTBEHHOW MPOrpaMMbl».

[MogroToBKa OTBETOB Ha BOMPOCHI. BbiNosiHEHE TECTOBLIX 3a4aHUN.

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

3.1.1. TBepAable Tena, XUAKOCTU U rasbl

HoBenwwmre OOCTMXKEHNA XMMUYECKOW HaykKu U XMMUYEeCKoW TexHonoruu. Ponb
XUMmMn B obecnevyeHnn IKONOrMYECKON, IHEepreTUdYeckon M nuLeBon Ge30onacHOCTH,
pa3BuTUN MeauumHbl. [MpaBuna nomcka n aHanmsa XMMUYecKon MHdopMaunmn n3 pas-
NNYHBIX UCTOYHMKOB (HayyHasi M y4yebHO-HayyYHas nuTepaTypa, CpeacTBa MacCOBOM
nHpopmMauun, cetb MHTEpHET).

3.1.2. MpocTenwumne npakTu4yeckme paboTtbl ¢ BelwecTBaMM, XXUOAKOCTAMM, ra-
3amu. OxpaHa Bo3ayxa, BoAbl

[Monck n aHanms KeMcoB O MPUMEHEHUN XUMWYECKUX BELLECTB U TEXHOMOMMN C
yyeToMm Oyayuien npodeccnmoHanbHon gedtensHoctu. 3awwuTa: [NpeacrtaeneHve pe-
3ynbTaToOB peLleHns KencoB B hopMe MUHUAOKIa4a C npe3eHTaumeny.

CamocmosimenbHas paboma

MoaroToBKa YCTHbIX COOBLEHMM MO TemaM: «HoBenme OOCTUXKEHUS XUMUNY,
«TBUCTPOH — TKaHb reHepaTop». [loaroToBka OTBETOB Ha BOMPOCHI.

NMpumepHble TeMbl pecepaToB (AOKNAAOB), MUCCrefoBaTeIbCKUX NPOEKTOB
YKusHb n pesatenbHocTtb . . MeHpeneesa.
«lMepuognyeckomy 3akoHy byayuiee He rpo3nT paspyLLeHUEM...»
CuHTes 114-ro anemeHTa — TpUyMd poCCUNCKMX PU3NKOB-A4EPLLNKOB.
M3oTonbl BOAOPOAA.
Mcnonb3oBaHne pagnoakTUBHbIX U30TOMOB B TEXHUYECKUX LiEeNsX.
PeHTreHoBCKOE n3nyyeHne 1 ero NCnosfib30BaHUe B TEXHUKE N MeanuuHe.
AmopdHbIe BewecTBa B NpMpoae, TEXHUKE, ObITy.
OxpaHa okpyxatwuern cpefbl OT XMMUYECKOro 3arpsisHeHusi. KonuyecteeH-
Hbl€ XapaKTEPUCTUKUN 3arpsa3HEHNS OKpY>KatoLLen cpeabl.

9. T[pumeHeHue TBepAoOro n razoobpasHoro okcuga yrnepoga (1V).

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

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

12. KocmeTnyeckue renu.

13. NpumMeHeHne cycneHsnn n amynbCuUn B CTPOUTESLCTBE.

14. PacTtBOpbl BOKPYr Hac. Tunbl pacTBOPOB.

15. Bopa Kak peareHT u cpefa ons XMMU4ecKoro npotecca.

16. CoBpeMeHHble MeToabl 06e33apaXkmBaHus BOAbI.

17. XXusHb n gestenpHocTb C. AppeHuyca.

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

19. YcTpaHeHue XeCTKOCTN BOAbl HAa MPOMBbILLSIEHHbIX NPeanpPUSaTUSIX.

20. CepHas kucnorta — «xnebd XMmMmyeckom NPOMbILLNIEHHOCTUY .
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21.

duns.

22.
23.
24.

30
31
32
33
34
35

Mcnonb3oBaHue MUHepParnbHbIX KACNOT Ha NpeanpuaTndax pas3nmyHoro npo-

Okcnabl U Conu Kak CTpouTenbHble MaTepuarnbl.

WcTopus runca.

[MoBapeHHasa corb Kak XMMUYeCcKoe Cbipbe.

MHoronumkui kapboHaT Kanbums: B Npypoae, B NPOMbILLNEHHOCTH, B Bbl- TY.
Peakunn ropeHust Ha NPON3BOACTBE U B ObITY.

BupTyanbHoe moaenvpoBaHue XMMUYeCKMX NpoLLeCccoB.

ONEeKTPOnnN3 pacTBOPOB 3NEKTPOSIUTOB.

ONeKTponn3 pacnnaBoB 3MEKTPOSNTOB.

lMpakTnyeckoe npuvMeHeHue anekTposiM3a: paduHMpoBaHue, ranbBaHonna-

CTUKa, rafibBaHoOCTErnA.

36
36
37
38
39

AnnoTponuna meTansnos.

McTopus nonydeHnsa n npon3sBoacTBa antoMUHNA.

ONeKTponuTU4ecKoe nostlydyeHme n paduHMpoBaHue Meau.

YKn3Hb n pesatenbHocTtb . [13B1.

Ponb meTannoB B MUCTOpUM YernioBedeckon umBunusauun. ctopust otede-

CTBEHHOW YepHoi meTannyprin. CoBpeMeHHOe MeTanypruieckoe nNpon3Boa-cTeo.

40

MCTOpI/IFI OTEeYeCTBEHHOW LIBETHOM MeTannypriu. Ponb meTannoB n cniasos

B HAy4YHOTEXHUYECKOM nporpecce.

41
42
43
44
45
46
47
48

Koppo3aus meTtannoB 1 cnocobbl 3awmTbl OT KOPPO3UN.

MHepTHble unu 6naropoaHblie rasbi.

PoxpatoLme conn — ranoreHs.bi.

McTopusa Beckon CrnYKu.

McTopusi BOBHUKHOBEHUS 1 Ppa3BUTUSA OPraHU4eCcKon XUMUMN.

KnsHb n geatenoHocTb A. M. bytneposa.

Butanusm u ero kpax.

Ponb oTe4YecTBEHHbIX YY4EHbIX B CTAHOBNEHUN U Pa3BUTUM MUPOBOW OpraHu-

YeCKOoN XUMUMN.

49
50
51

CoBpeMeHHble NpeAcTaBnNeHNs 0 TEOPUU XMMUYECKOTO CTPOEHMSI.
JKonornyeckne acnekTbl UCNONb30BaHNS YrNeBOAOPOAHOMO ChIPbS.
OKoHOMMYeCcKne acnekTbl MeXayHapo4HOro COTPYAHMYEeCTBa MO MCMOSb30-

BaHUO yrnesogopoaHOro CbipbA.

52

McTopust oTKpbITUSA 1 pa3paboTky rasoBbiX U HEPTAHBIX MECTOPOXAEHUN B

Poccuinckon ®egepaunn.

53
54
55
rpecce.
56
57

YrneeogopoaHoe TONMMBO, ero BUAbl U Ha3Ha4YeHe.
CUYHTEeTUYECKMNE Kay4yKn: UCTOpMsl, MHOrooGpasne 1 NepcrneKkTmBbl.
Pe3nHoTexHNYeckoe Npon3BOACTBO M €ro poslb B HayYHO-TEXHUYECKOM MpO-

CeapoyHoe NpON3BOACTBO M POSlb XUMUW YrIeBOAOPOAOB B HEM.
HedTb 1 ee TpaHCNOPTMPOBKa Kak OCHOBA B3aMMOBbLIFOAHOIO MeEXAyHapoa-

HOro COTpyAHUYEeCTBa.



6. TEMATUYECKOE NINAHUPOBAHUE C OMNPEAOENEHUEM OCHOBHbIX
BMOOB YYEBHOU OEATENIbHOCTU OBYYAIOLLUXCA

Bug yue6HOM paboThl O6bem ya-

coe

MakcumanbHasa y4yebHasa Harpy3ka (Bcero) 44

AyautopHas y4yebHas paboTta (o6s3aTenbHble y4eOHble 3aHATUA) 34

(BCcero)

B TOM YMChe:

NpakTUYeCKNE 3aHATUSA 34

BHeayauTopHasa (camocTtosiTenbHasl) y4yebHas pabota oby4arowe- 10

rocs (Bcero)

MpomexyToyHaa aTtrectauma: andpdepeHUMpoBaHHbLIV 3a4ET

TEMATUYECKOE NIAHUPOBAHUE

Ne KonuyectBo
nn CopepxaHue o6y4eHuns YyacoB
AyOUTOpPHbIE 3aHATUSA
PASLEJ 1. BBEAEHUME. OBLLAA N HEOPTTAHNYECKAA XMWNA
1. | OCHOBHbIE MOHATUA N 3aKOHbI 2
2. [Nepnoanyeckui 3akoH n lNepunognyeckas cuctema XMmMm4eCcKnx 2
anemenToB [I. 1. MeHaeneeBa
3. [CTpoeHue BeLlecTBa 2
4. Bopga. PacTtBopbl. Qnekrponutmnyeckas auccoumaums 2
5. Xumunyeckume peakumm 2
6. Knaccuukaumsa HeopraHM4ecknx CoeanHEeHn N X CBOMCTBa 4
7. MeTannbl n HemeTannbl 4
PA3OEN 2. OPTAHNWYECKAA XUMUA
8. (OCHOBHbIE MOHATUS OPraHUYEeCKOM XMMUU U TEOPUSI CTPOEHUS 2
OpraHNYecKnx coeanHeHun
9. (CBoWCTBa OpPraHMYeCKUX COeANHEHUN 12

PA3OEN 3. XMMWA B BbITY 1 MPOM3BOACTBEHHOW OEATENIbHOCTW YENO-
BEKA (npodeccrnoHanbsHO-OpneHTUPOBaAHHOE CoaepXXaHne)

10.

TBepable Tena, XXWaKoCTu 1 rasbi

11.

MpocTenwme npaktudeckme paboTbl C BELECTBAMU, XUOKO-
ctsamu, razamm. OxpaHa Bo3gyxa, Bogbl

1
1

UTtoro:

34

BHeayauTopHas (camocTtosTenbHas) paboTa

NMOArOTOBKA YCTHbIX COOOLLIEHUN

HanucaHne KOHCNEKTOB, ped)epaToB U NpeseHTaLnein

noaroTtoBka OTBETOB Ha BOIMPOCHI

cocTaBneHue tTabnuu

BbIMNOJIHEHNE TECTUPOBAHHDLIX 3agaHun

npoBefeHne nccrnegoBaHum

N|O | A W e

peweHne 3agad

N e




8. CocTaBneHune 1 pelleHne Luenoyek npeBpalleHni 1
9. COCTaBlneHne TepMUHONOrMYecKkoro criosaps 1
10. noaroToBKa K NPOMEXYTOYHOM aTTecTauum 1

BCEIO: 10

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENBHOCTU OBYYAIOLLMNXCA

CogaepxaHne oby4yeHus

XapaKkTepucTuka OCHOBHbIX BUAOB AESATENBHOCTU 0by4atoLLmxcs
(Ha ypoBHe y4ebHbIX AeNCTBUI)

PASOEN 1. BBEAEHNE. OBLLAA N HEOPTAHNYECKAA XMUA

OCHOBHbIE MOHATUSI U 3aKOHbI

YMeHvne gaBaTtb onpegeneHne n onepvpoBaTh CMeayWUMN XUMUYe-
CKUMW MOHATUSIMU: BELLECTBO, XMMUYECKUIA 3NIEMEHT, aTOM, MOJeKyna,
OTHOCUTESNbHbIE aTOMHAas U MONEKYNsipHasi Macchbl, MOH, annoTponus,
N30TOMbl, XMMWYECKasl CBSA3b, 9MEeKTPOOTpMUATENbHOCTb, BareHT-
HOCTb, CTENeHb OKWUCMEHUS, MOfb, MOMIIPHasA Macca, MOMSIpHbIA 00b-
eM rasoobpasHbix BellecTB. Mcnonb3oBaHue B y4ebHoM 1 npodeccu-
OHarnbHOMN AeATeNbHOCTU XMMNYECKNX TEPMNUHOB U CUMBOJTUKN.
dopmMynupoBaHue 3aKOHOB COXPaHEHWSA MacCbl BELLECTB U MOCTOSH-
CTBa COCTaBa BeLLeCTB. YCTaHOBKA MPUYMHHO-CNEACTBEHHOM CBSA3U
Mexay coaepxxaHnem 3Tux 3aKOHOB U HanncaHnem XMMun4eckux (bop—
MyIn M ypaBHeHuN. PelleHne pacyeTHbIX 3agay No XMMUYeCKnm ¢op-
Mynam.

MNepunogmnyecknii 3akoH n lNepu-
ogudeckas cuctema  XMMu4e-
cknx anemenToB [. N. MeHae-
neesa

YcTaHOBKa 3BOSTOLMOHHON CYLLUHOCTU MEHOENEEBCKON N COBPEMEHHOM
dopMynMpPOBOK nepuoanyveckoro 3akoHa [. V. MeHgeneeBa. Ob6bsicH
HeHne U3NYECKOTO CMbICNa CUMBOJSIMKM MEPUOANYECKON Tabnuubl
XuMmmyeckmx anemertoB 1. 1. MeHgeneeBa (HOMepPOB anemMeHTa, ne-
pvoga, rpynnbl) U yCTaHOBKA MPUYMHHO-CNEACTBEHHOW CBA3U MeXay|
CTPOEHNEeM aToMa 1 3aKOHOMEPHOCTSIMU U3MEHEHUST CBOWCTB 3NEMEH-
TOB 1 06pa3oBaHHbIX UMK BELLECTB B nepuogax v rpynnax. Xapakre-
PUCTUKA 3NIEMEHTOB MarbiX 1 60MbLINX NEPUOAOB MO UX NOSTOXKEHUIO B
Mepuoanyeckon cucteme [. V. MeHgeneesa.

CTpoeHue BelLecTBa

YMeHne gaBaTtb onpefenieHne n onepupoBaTth CneayrWnMn XumMmye-
CKUMM MOHATMAMM: BELLECTBA MOMEKYNSAPHOTO U HEMOMEKYMSPHOro
CTPOEHUS, JMEKTPOOTPULATENBHOCTb, KOBAaNeHTHas CBA3b, WMOHHasd
CBSI3b, MeTannuyeckasi CBsiab, BOAOPOAHAs CBs3b, KpucTaniunyeckas
pelleTka (aToMHasl, MOMeKynspHasl, UOHHas, MeTannuyeckas). Ycra-
HOBKa 3aBMCUMOCTU CBOMCTB XMMUYECKMX BELLECTB OT CTPOEHUS aTo-
MOB 06pasyloLnX UX XUMUYECKUX INIEMEHTOB. XapakTepuUCTUKa BaX-
HEeNLWNX TUMOB XMMUYECKUX CBA3EN U OTHOCUTENbHOCTU 3TOW TUMOMO-
rmn. O6bsACHEHWe 3aBUCUMOCTU CBOWCTB BeLLlecTB OT UX cocTaBa U
CTPOEHUSA KPUCTaNSINYECKUX PELLIETOK.

Boga. PactBopbl. 3nektponu-
TMyeckas guccoumaunst

YMeHue faBaTb onpefenieHne U onepvpoBaTth CneayrLwuMm Xumuye-
CKMMM MOHATUAMU: BELLEeCTBa MOMEKYNSAPHOTO U HEMOMEKYNSAPHOro
CTPOEHMS, pPacTBOPbI, 3MEKTPONUT U HEINEKTPONUT, INEKTPONUTUYE-
ckas auccoumaumsi. PopMynupoBka OCHOBHbIX MOJIOXEHUA Teopum
3MNeKTPONUTUYECKON AMccoumMaunmM U xapakTepucTvka B CBeTe 3TOW
TEOPWU CBOWCTB OCHOBHbIX KIACCOB HEOPraHUYECKNX COEANHEHNIA.
PelueHne pacyeTHbIX 3ajay No XMMUYECKUM (DOpMYyNam U ypaBHEHU-
AM.

Xnmmyeckue peakuyunmn

YMeHuve faBaTtb onpefernieHne n onepupoBaTtb CrieayowmMn XumMmye-
CKUMMU NOHATUSIMU: OKUCIIUTENb U BOCCTAHOBUTESb, OKUCINEHNE N BOCH
CTaHOBMEHNe, TeNNOBON 3PPEKT peakunmn, CKOPOCTb XUMUYECKON pe-
akuuu, kaTanms, xummudeckoe paBHoBecue. OOBbACHEHME CYLLHOCTM
XuMu4eckux npoueccoB. Knaccudukaunsa XuUMUYECKUX peakumi rno
pasnMYHbIM MpU3HAKam: YMCry M COCTaBy MPOOYKTOB WM peareHToB,
TennoBomy apekTy, HanpaBneHuo, dase, HaNUMUUIO KaTanuaaTopa,
M3MEHEHNI0 CTeMNeHeW OKWUCMNEHMS 3NeMeHTOB, obpasylolmx Belle-
ctBa. Knaccudukaums BewwecTs U NpoLieCCoB C TOYKM 3pEHUSA OKUCTe-
Huga-BoccTaHoBMNeHus. CocTaBneHne ypaBHEHU peakuuin ¢ NOMOLLbIO
MeToda 9NekTpoHHoro 6anaHca. O6bsACHEHUE 3aBMCMMOCTU CKOPOCTH




XUMUYECKON peakLMm 1 NONOXEHUS XMMUYECKOro paBHOBECUSA OT pas-
nnMyHbIX hakTopoB. OTpakeHne XMMUYECKMX MPOLIECCOB C MOMOLLbIO
YPaBHEHUN XUMUYECKUX pPeaKL N,

Knaccudumkaums  HeopraHuye-
CKMX COEeOWHEeHWA N KX CBOW-
cTBa

XapaKTepVICTVIKa COoCTaBa, CTpPOEHUA, CBOWCTB, nonyyeHna mn npuMme-
HEeHUS BaXXKHEWMLLIMX KraccoB HeopraHn4eckmnx COeaUHEHUN (OKCVID,OB,
OCHOBaHWN, KUCHOT, COJ'IGVI) M UX Hanbonee 3Ha4YMMbIX B HapoOAHOXO-
35AICTBEHHOM NJiaHe HpeﬂCTaBMTeﬂeVI.

MeTannbl 1 HemeTansbl

XapakTepucTuka cocTtaBa, CTPOEHNS, CBOWCTB, MOMNy4YeHnss U1 npume-
HeHusi BaxkHenwmnx metannos (IA m Il A rpynn, antomMuHus, xenesa, a B
€CTECTBEHHO-HAY4YHOM Mpodune U HEKOTOPbIX d-35IEMEHTOB) M UX CO-
eVHeHnn. XapaKkTepuctuka coctaBa, CTPOEHUs!, CBOWCTB, MOMy4YeHus
n npumeHeHns BaxHenwnx Hemetannos (VI A, VIA, VA rpynn, a Tak-
Xe asoTa u ocopa, yrnepoaa u KpemHusi, BOOOPOAa) U ux coegm-
HEHWUN.

PASOEN 2. OPTAHNYECKAA XNMWNA

OCHOBHbIE MOHATUS OpraHu4e-
CKOW XMMMWU U TEOPUS CTPOEHMS
OpraHN4Yecknx coeauHeHun

YMeHve aaBaTtb onpegernieHne U onepupoBaTth CreaylowmnuMm XumMmye-
CKAMW TMOHATUAMU: YrMEepoAdHblA cKeneT, (byHKUMOHanbHasa rpynna,
nsomepusi, romonorusi. PopMynmpoBka OCHOBHBIX MOSIOKEHWUI TEOPUN
XVIMUYECKOTO CTPOEHMST OPraHUYeCcKUX COedMHEHUI U XapakTepucTuka
B CBETe 3TOW TeOpUM CBOWCTB OCHOBHbLIX KIACcCOB OPraHUYeckux Co-
eaVHeHuin. Ha3BaHne n3y4YeHHbIX BELECTB MO TPUBMATIBHON UM MEX-
AYHapOoZHOW HOMEHKNaType M OTPaXXeHNe cocTaBa 3TUX COeOUHEHUI C
MOMOLLIbIO XMMUYECKUX DOPMYII.

CBoiicTBA OpraHM4eckux Co-
eJVHEeHUN

XapakTepucTuka coctaBa, CTPOEHMWsl, CBOWCTB, MOMyYeHUsA U npume-
HEHWs1 BaXXHEWLLMX KIAacCoOB YrneBoAOpPOAOB (ankaHoB, LMKoarnkaHos,
ankeHoB, ankvHOB, apeHoB) M UX Haubornee 3HAYMMbIX B Hapond-
HOXO3ANCTBEHHOM MnaHe npeactaBuTenen. AHanormyHas xapakrepu-
CTUKa BaXHeEWLMX NpeacTaBUTENen APYrnX KnacCoB OpraHU4ecKmx
COeOVHEHNI: MeTaHoMa 1 3TaHomna, CrOXHbIX 3UPOB, XUPOB, MbII,
anbgerpoB (copmanbgerngoB M auertanbaernga), KeTOHOB (aueTo-
Ha), KapOOHOBLIX KUCHMOT (YKCYCHOW KMCNOTbI), MOHOCaxapugoB (rmto-
Ko3bl), AncaxapvaoB (caxaposbl), nonucaxapugoB (kpaxmana u uern-
MoNo3bl), aHUNMHa, aMUHOKUCIOT, BenKoB, UCKYCCTBEHHbIX W CUHTe-
TUYECKMX BONOKOH, Kay4yKOB, niiacTmacc.

PA3OEJS 3. XUMUA N XKN3Hb

Xnmms un OpraHmn3m 4eJioBeka

3HaHNE O XMMWYECKMX 3NeMeHTax MUHEpPalbHbIX U OpraHun4ye-
CKMUX B OpraHn3mMe 4erioBeka.

XrmMus B BbITY

3HaHue o cnocobax uccnegoBaHus Bodbl, TPeBOBaHUAX K KayecTBy
NMTbEBOM BOAbI, HEOOXOAMMOCTb NpPenoTBpaLLEeHUs 3arpsi3HEeHUst
BOJOEMOB, CpefcTBax ObITOBOM XUMMWM, BAUSIHAM HA OpraHmsm ye-
noseka.

7. ONMUCAHUE YYEBHO-METOANYECKOIO U MATEPUAJIbHO-
TEXHUWYECKOIO OGECMNEYEHUSA OBPA3OBATENIbHON OAEATENIBHOCTHU

7.1 MaTepuan

bHO-TeXHU4YecKoe obecnevyeHue

Peanuzauua nporpammbl ANCUMMAnNHBL «XuMus» TpebyeT Hanuuma yyebHoum
ayanTopun, OCHaLLEeHHOW obopyaoBaHMEM, TEXHUYECKMMU cpeacTBaMmn obyyeHus ans
NpoBeOeHNs 3aHATUI BCEX BUOOB, NPeayCMOTPEHHbIX 0bpa3oBaTenbHOM NporpamMmmMon,
B TOM 4ucre rpynnoBbIX U MHONBUOYANbHLIX KOHCYNbTauuK, a Takke Ons npoBedeHus
TEKYLLLEro KOHTPOSIS U MPOMEXYTOYHOW aTTecTaunn.

O6opynoBaHune kabuHeTa:

Habop AemoHcTpaunoHHoro obopygoBaHua (HOyTOyk HP; 3kpaH; npoekTop

Toshiba; Tenesnsop Elenberg);

060py}J,OBaHMe ANA BbINOMHEHUS 3a4aHN NPaKTN4YeCKnx 3aHATUN.



[MporpammHoe obecneveHme:

— Microsoft Office Professional Plus 2010 Russian Academic OPEN | License No
Level.

— Microsoft Windows 10 Professional

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

— STDU Viewer version 1.6.2.0 http://stdu-viewer.ru/.

— 7-Zip IlvueHsunsa becninatHo (GPL) https://www.7-zip.org/license.txt.

— Dr. Web Enterprise Security Suite.
Ayantopusa yKkoMnnekToBaHa crneumnanmampoBaHHoOM mebenbto.

7.2 UHdopmaumoHHoe ob6ecnevyeHne obyveHus

Mepe4vyeHb y4eOHbIX M3paaHun, MHTepHeT-pecypcoB, AOMNONHUTENILHOW nuTepary-
pbl

B 6ubnuoteydHbin poHa BXoaAaT yvyebHUKKM, y4ebHO-MeToauyeckme KOMMMEKTbl
(YMK), obecneumBatoLime oCBOEHUE Yy4eOHOM AUCUMMAMHBLI « XUMUSA», PEKOMEHAOBAH-
Hble UM OONYLEHHbIE AN UCNONb30BaHMsS B NpodeccuoHanbHbiXx o6pa3oBaTenbHbIX
opraHusauusx, peanuayowmx obpasoBaTenbHy0 nporpammy cpegHero obuiero obpa-
3o0BaHus B npeaenax ocsoeHus OMNOIM CI1O Ha 6a3e ocHOBHOro obuwero obpasoBaHus.

BubnuoTteyHbln OoHO MOXET ObiTb AOMOSMIHEH 3SHUMKIONEeANAMU, CroBapsiMu,
cripaBOYHUKAMM NO XMMUN, HAYYHOW N HAy4YHO-MOMYNAPHON NUTEPaTypoOn eCTECTBEHHO-
Hay4YHOro coaep’KaHus.

PekomeHayemas nutepaTypa:

[nsa obyyatomxcs

1. lNycesa, E. B. Xumunsa gnsa CI10O : yyebHO-meTOaMYECKOE nocobue : B 2 4acTax
: [12+] / E. B. I'ycea, M. P. 3uraHwwuHa, . U. Kynukosa ; KaszaHCknin HaumoHasbHbIN
nccrnenoBaTesibCKMA TEXHOMNOMMYECKMn yHuBepceuteT. — KasaHb @ KasaHckuin Hauumo-
HanbHbLIN UCccrefoBaTenbCckUn TexHonorndyeckun yHnsepeutet (KHAUTY), 2019. — Yactb
1. - 168 ¢ : wn. - Pexum poctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=683671 (naTta obpaieHus: 19.04.2023).
— bubnwuorp.: c. 150. — ISBN 978-5-7882-2792-4 (4. 1). — ISBN 978-5-7882-2791-7. —
TeKCT : 9NEeKTPOHHbIN.

2. MotoTHA, E. M. Opranunyeckas xumunsa : 10—11 knacc : yyebHoe nocobwue :
[12+] / E. M. MNoToTHA. — MockBa : Pycckoe crnoBo — yyebHuk, 2012. — 273 c. : cxewm.,
Taon., un. - Pexum nocTtyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=485659 (pnaTta obpaiieHus: 19.04.2023).
— ISBN 978-5-91218-485-7. — TEKCT : 3NIEKTPOHHbIN.

[nsa npenogasaTenen

1. PesankuH, B. . Xumusa : nonHbIN Kypc NOArOTOBKU K TECTUPOBAHUIO U 3K3aMe-
Hy : yyebHoe nocobue : [12+] / B. . PessankuH, C. E. Jlako6a, B. H. bBypab. — MuHcK :
Tetpanut, 2018. — 560 c¢. - Pexum pgocrtyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571758 (gaTta obpaiieHus: 19.04.2023).
— Bnbnuorp. B kH. — ISBN 978-985-7081-95-0. — TeKCT : 9NEKTPOHHbIN.

2. Xumn4yeckme 3agaum ans nobosHaTenbHbIX : COOPHUK XMMUYECKMX 3adaHun 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 (paTta obpaiweHus: 19.04.2023).
— ISBN 978-5-4499-3308-9. — TeKCT : 9fIEKTPOHHBbIW.
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MHdopMaumoHHbIe 3NeKTPOHHO-06pa3oBaTeNibHbIE PeCypChbl

(MHTepHeT-pecypchbl)

1. MiBnueBa, H. A. MoagynbHoe u3y4eHue opraHumyeckon xumuun. basosbin ypo-
BeHb : nocobue ans yvawmxca 11(10) knacca : y4ebHoe nocobue : B 2 yactax : [12+] /
H. A. Bnunesa. — MockBa : Pycckoe cnoBo — y4ebHuk, 2014. — Yactb 2. Y4ebHble ma-
Tepuanbl. K yuyebHuky U. W. HosowwuHckoro, H. C. HoBowwuHckon «OpraHnyeckasa xu-
Musi». — 161 c. : Tabn. — (MHHOBauMOHHasA Wkona). — Pexum goctyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=485643 (nata obpalueHus:
19.04.2023). — bubnuorp. B kH. — ISBN 978-5-00007-667-5 (4. 2). - ISBN 978-5-00007-
665-1. — TeKCT : 9NeKTPOHHbLIN.

2. MiBnnesa, H. A. MoaynbHoe u3ydeHue opraHuyeckon xumuun. basosbin ypo-
BeHb : nocobue anga ydawwmxcs 11 (10) knacca : y4ebHoe nocobue : B 2 yactsax : [12+] /
H. A. Bnnea. — Mocksa : Pycckoe cnoso — y4ebHuk, 2014. — Yactb 1. MogynbHble
nporpammbl. K yuyebHuky WN. N. HoowwuHckoro, H. C. HoeowwnHckon «OpraHnveckas
xumus». — 121 c. : Tabn. — (MHHoBaLMOHHas Wwkona). — Pexxum goctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=485642 (nata obpalueHus:
19.04.2023). — ISBN 978-5-00007-666-8 (4. 1). - ISBN 978-5-00007-665-1. — TekcT :
3NEKTPOHHbIN.

3. XamutoBa, A. WN. OpraHunyeckas xumus anga ctygeHTtos CI1O : yyebHoe noco-
bue : [12+] / A. . XamnToBa, T. E. bycbirnHa, J1. P. CadumHa ; nog pea. A. M. KysHeuo-
Ba ; KasaHckuMi HaumMoHarnbHbIM nccrneaoBaTeNbCkMM TEXHONOIMYECKUA YHUBEPCUTET. —
KaszaHb : KazaHCKMI HauMOHanbHbIN UccnegoBaTenbCKUA TEXHOMNOMMYECKUN YHUBEPCU-
Tetr (KHUTY), 2016. — 172 c. : uwn. — Pexum pgoctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500926 (naTta obpaiieHus: 19.04.2023).
— Bbubnwnorp.: c. 170. — ISBN 978-5-7882-1938-7. — TEKCT : 9NEKTPOHHbIN.
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