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1. NOACHUTEJNIbHAA 3ANMUCKA

Mporpamma ob6uweobpasoBaTenbHON y4ebHOM ANCUMMAMHBLL «XUMUsi» 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-
pas3oBaHus, NPeabsBNSAEMbIX K CTPYKType, COOEPXaHUI W pe3ynbTatam OCBOEHUS
y4yebHOM gucumnnnvHbl, ¢ y4eToMm doeaepanbHon 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 heaepanbHOro 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 U SIBIEHUW B OKpYyXalllen cpefe, LENoCTHOWM Hay4yHOW KapTUHBbI
Mupa, B3aMMOCBSI3M N B3aMMO3aBUCUMOCTN €CTECTBEHHbIX HayK,;

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

- 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 XapakTepa U3 pasriMyHbiX UCTOYHUKOB;

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

- chopmupoBaTb MOHMMAHUE 3HAYMMOCTU AOCTMXKEHUN XUMUYECKOW Haykum WU
TEXHONOrMM gns pasBuUTms coumnanbHOW U NPON3BOLCTBEHHON chep.



2. OBLUAA 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 OeATEeNbHOCTU YenoBeka.

CopepxaHune 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 (DOPMYI BELLECTB U ypaBHe-
HUM XUMUYECKNX PeaKLUM.

B npouecce n3yvyeHns xumumn y CTyAeHTOB pa3BMBalOTCA No3HaBaTelNbHbIE NHTE-
pecbl U NHTENNEKTYyarnbHble CNOCOBHOCTU, NOTPEBHOCTN B CaMOCTOATENBHOM nprnobpe-
TEHNA 3HAHUI MO XUMUM B COOTBETCTBUN C BO3HUKAOLLMMUN XXU3HEHHBIMU Npobnemamu,
BOCNUTbIBaAeTCs BepexxHoe OTHOLLEHUS K Npupoae, NOHMMaHMe 340opoBoro obpasa xus-
HW, HEOOXOOMMOCTU NpeaynpexaeHns SABNEeHUN, HaHOCALLMX Bpen 300POBbH M OKpY-
xatowen cpege. OHM ocBavBalT NpUEMbl FPaMOTHOro, 6e3onacHOro Mcnonb3oBaHNUA
XUMUYECKNX BELLECTB U MaTepuarnoB, NMPUMEHSEMbIX B ObITy, B CENTbCKOM XO3ANCTBE U
Ha NPOW3BOACTBE.

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

Cneundomka M3yvyeHns Xumumn npu osnageHun cneuymanoHoctn CrO [Jowkonb-
Hoe obpasoBaHWe peanuayeTcsa Npu UHOMBUAYANbHOW CaMOCTOATENbHOM paboTte CTy-
AEHTOB (HanucaHue pedepartoB, NOAroTOBKAa COOOLLEHWI, 3almMTa NpOeKToB), B NpoO-
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 XMmMumn TEOpeTUYECKME CBELEHUS OOMNOJSTHAKTCA OEMOH-
cTpauusiMm, nadopaTopHbIMM OMbITAMU U NPAKTUYECKUMU 3aHATUSMU. 3HaYUTENbHOe
MECTO OTBOAUTCS XMMUYECKOMY akcnepumeHTy. OH OTKpbIBaeT BO3MOXHOCTb (hOpMU-
poBaTb y CTyOEHTOB creuuarnbHble npegMeTHble ymMeHus: paboTaTb C BellecTBamu,
BbIMOMHATL NPOCTbIE XUMUYECKME OMbIThbl, YYNT BGE30MaCHOMY U 3KONOMMYECKN rpamoT-
HOMY oOOpalleHunto C BellecTBamu, maTepuanaMmm u npoueccamvm B ObiTy U Ha Npous-
BOACTBE.

[na opraHn3aumm BHeayguMTOPHOW CaMOCTOATENbHOM paboTbl CTyAEHTOB, Npea-
CTaBIieH NPUMEPHbIN NepeYeHb pedepaToB (4OKNA40B), MHANBMAYASbHbBIX 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 COOTBETCTBYIOLIMM OOPMIEHUEM W
npeacTaBneHnem pesynbTaToB.

N3yyeHne obieobpasoBaTenbHON y4eOHON AUCUMMNANHBI « XUMUA» 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 AUCLUMIINHbI B YYEBEHOM MIIAHE

YyebHas gucumnnuHa «XumMma» sBnsieTcs yd4ebHbiM npegMmeTomMm obsasaTeribHon
npeameTHon obnactn «EcTtecTtBeHHO-HayyHble npeameTtbi» PrOC cpegHero obuiero
obpasoBaHu4.

YyebHaa aucumnnuHa «XmMmusay» usyyvaeTcs B oOweobpasoBaTerlbHOM LMKIe
yyebHoro nnaHa OlMOI CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHnst ¢ NOSTy4YEHNEM
cpenHero obuiero obpasosanus MMCC3S.

B yuebHbix nnaHax MMNCC3 mecTto y4ebHOn ANCUMNnHbI « XNMUS» — B COCTaBe
6a308bix 0bweobpaszosamernbHbIX y4ebHbIx Oucuurnnud aona cneuunansHoctn CrO ry-
MaHuUTapHOro nNpodunsa npogeccmoHanbHOro obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA YYEBHOWU OUCLIUIMJINHBI

OcBoeHune cogepxaHust y4ebHon aucumnnuHbl «Xmmus» obecnevmBaeT AOCTU-

XeHune obyvarwmmMmca cnegyowmx pesynbTaToB:
JINYHOCTHBIX:

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

- cthopmMMpoBaHHOCTbL 300pOBOro  6esonacHoro obpasa Xn3Hn, OTBETCTBEHHO-
ro OTHOLUEHUS K CBOEMY 3[00POBbIO;

- TOTOBHOCTb M CMOCOBHOCTb K 0BpasoBaHUIO U caMoobpa3oBaHUIO Ha MPOTS-
>KEHUU BCEN XKN3HU;

- COPMUPOBAHHOCTb 3KOSIOrMYECKON KynbTypbl, NMOHUMaHWE BIIUSIHUSA COLU-
anbHO-3KOHOMMWYECKMX MPOLECCOB Ha COCTOSIHME NPUPOAHON U coumarnbHOW cpenbl,
OCOo3HaHue rnobanbHOro Xxapakrepa 3KONnorM4yecknx npodnem;

- aKTUBHOE HeNpUATME OENCTBUN, NMPUHOCALLMX BPe OKpYXatloLlen cpeae.

MeTanpeaMeTHbIX:

- onpegensTb Uenn OesTenbHOCTU, 3agaBaTb NapaMeTpbl U KpUTepUn nx 4OCTu-
XEeHus;

- BHOCUTb KOPPEKTUBbLI B AeATENbHOCTb, OLEHNMBATb COOTBETCTBME pPe3yribTaToB
Lensim, oueHMBaTb PUCKM NOCNEACTBUIN AEATENBHOCTMU;

- BNageTb HaBblkaMn y4ebHO-nccrnegoBaTenbCKOM U NMPOEKTHON OeATENbHOCTH,
HaBblkaMK paspeLueHns npodnem;

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

- BNageTb HaBblkamMu NOSMyY4eHUs UHopMaLUN M3 UCTOYHUKOB pPasHbIX TUMOB,
CaMOCTOSITESNTIbHO OCYLLECTBMATb MOUCK, aHanu3, cMcTemMaTu3auuio U MHTeprnpeTaumio
MHOpPMaLUK pasnnYHbIX BUOAOB 1 POPM NpeacTaBreHuns:;

- ncnonb3oBaTb cpeacTBa MHPOPMALMOHHBLIX U1 KOMMYHMKALUMOHHbBIX TEXHOMOMMN
B PELUEHMMN KOTHUTUBHbIX, KOMMYHUKATUBHbBIX N OpraHN3aunoHHbIX 3af4ad ¢ cobnoaeHu-
eM TpeboBaHWIn 3ProHOMUKN, TEXHMKM BEe30nacHOCTU, MMrMeHbl, pecypcocbepexeHuns,
NpPaBoOBbIX N 3TUYECKNX HOPM, HOPM MHGOPMAaLMOHHOM BEe30NacHOCTH;

- CaMOCTOSATENbHO OCYLLECTBMIATbL MO3HaBaTElbHY OeATeNbHOCTb, BbISBAATb
npobnemsl, cTaBuTb N hopMynupoBaTb COBCTBEHHbIE 3aaa4n B obpasoBaTenbHOM aes-
TENbHOCTU U XXU3HEHHbIX CUTYaUUsIX;

- BMageTb HaBblkaMW MO3HaBaTENbHOW pedifiekcum Kak OCO3HaHWSA coBepluae-
MbIX ENCTBUM N MbICIIUTESbHbIX MPOLIECCOB, UX Pe3ynbTaToB N OCHOBaHUN.



MpeAMeTHbIX:

- COOPMMPOBAHHOCTb MNPEACTaBfeHU: O XMMUYECKOW COCTaBnsalLWeEn ecTte-
CTBEHHOHAYYHOW KapTUHbI MUPA, PONN XMMUM B NO3HAHUM ABMEHUN Npupoabl, B dop-
MUPOBaHUN MbILNEHUSA U KYNbTYpPbl JIMYHOCTU, €€ (PYHKLUMOHANbHOM rpaMOTHOCTH, He-
obxooMmon ans peleHus NpakTUYeckux 3agad M 3Konormyeckm o60CHOBaHHOIO OTHO-
LEeHNA K CBOEeMY 3[0POBbIO U NMPUPOAHON cpeae;

- BrageHne CUCTEMOMN XMMMUYECKUX 3HaHWUN, KOTopasi BKIIOYaEeT: OCHOBOMona-
ratowme NoHATUSA (XMMUYECKUI INIEMEHT, aTOM, 3NeKTpoHHast obonoyka atoma, s-, p-,
d-3neKTpOHHble OpbuTannm aToMOB, WOH, MOJSIEKyna, BaneHTHOCTb, 3feKTpooTpuua-
TENIbHOCTb, CTEMEHb OKUCIIEHUS, XMMMYECKasi CBA3b, MOJSlb, MOSIipHasa Macca, Monsp-
HbI 06BbEeM, yrnepoaHbIn ckeneT, PyHKLUMOHanbHasa rpynna, pagukan, nu3oMepus, n3o-
Mepbl, TOMONOMMYECKUN pAg, rOMOSOrn, yrnesogopoabl, KUCNopoa- U asoTcoaepxalme
coeauHeHunsi, BMoNorM4Yeckn akTBHble BelwecTBa (yrneBoapl, Xupbl, 6enku), MoHomep,
NnosiMMep, CTPYKTYpPHOE 3BEHO, BbICOKOMOSIEKYNSPHbIE COEeAMHEHUS, KpucTannndeckas
pelleTka, TUMbl XMMUYECKMUX PEAKLNN (OKUCNIUTENBbHO-BOCCTAHOBUTENbHbIE, 9K30- U 3H-
AoTepMuyeckne, peakumm MoHHoro obmMmeHa), pacTBop, 3MEKTPONUTLI, HEINEKTPONUTHI,
aneKkTponuTU4ecKas Amccounaumsi, OKUCNUTENb, BOCCTAHOBUTESb, CKOPOCTb XMMUYe-
CKOM peakuun, XMMUYEeCKoe paBHOBECUE), TeOPUM U 3aKOHbl (Teopus XMMWUYECKOrO
CTpoeHna opraHunyeckux sewlects A.M. bytnepoBa, Teopus SNeKTPONUTUYECKON AUC-
counaumum, nepuoanydeckmnin 3akoH .. Mengeneesa, 3akOH COXpaHEeHUs1 Macchbl), 3aKo-
HOMEPHOCTU, CUMBOSIMYECKUIN A3bIK XMMUN, PaKTONOrMYeckne CBeAeHNs O CBONCTBAX,
cocTaBe, nony4yeHnn n 6e3onacHOM MCMNoNb30BaHUN BaXXHENLLMX HEOPraHUYeCKUX U op-
raHN4YEeCKNX BELLECTB B ObITY U NPaKTUYECKON AEATENbHOCTM YENOBEKA;

- C(POPMMPOBAHHOCTb YMEHUN BbISBMATb XapaKTepHble NPU3Haku M B3auMoO-
CBA3b W3YYEHHbIX MOHATUMN, NPUMEHATb COOTBETCTBYHOLUME MOHATMS NPU ONUCAHUN
CTPOEHUA N CBOWCTB HEOPraHUYEeCKUX U OpraHMYeCcKux BELEeCTB M UX NpeBpaLLeHUN;
BbISIBMSATb B3aMMOCBS3b XMMUYECKNX 3HAHUIN C MOHATUSIMU N NPEeACTaBNEHUSMIN OPYIrnX
€CTeCTBEHHOHAY4YHbIX NpPeaMeTOB;

- ChOopMMPOBAHHOCTb YMEHMWI UCMONb30BaTb HAMMEHOBAHUS XMMWYECKUX CO-
eANHEHUN MeXOYyHapOo4HOro Col3a TeopeTUYecKon 1 NpUKNnagHom XMmMum U TpmBmuasb-
Hble Ha3BaHUs BaXHENLUNX BELLECTB (3TUNEH, aueTuneH, rmuuepuH, deHon, dopmanb-
aerng, yKCycHasi KUCrnoTa, MULMH, yrapHbin ras, yrinekucrnbli ras, aMmMmuak, raeHasi ns-
BECTb, HEraweHas U3BecTb, NMTbEBaAs coda U ApPYrux), coctaBnATb OOpMynbl Heopra-
HUYECKUX M OpPraHMYecKUX BELLECTB, YPaBHEHUS XMMUYECKUX peakumn, OBBbACHATbL UX
CMbICI; nNoaTBepXAaTb XapakTepHble XMMUYECKME CBOMCTBA BELLECTB COOTBETCTBYHO-
LLMMM IKCNEPUMEHTAMU N 3aNUCAMUN YPaBHEHUA XUMNYECKNX pPeaKLni;

- COOPMMPOBAHHOCTb YMEHUN YyCTaHaBnMBaTb MNPUHAOMNEXHOCTb W3YYEHHbIX
HeopraHM4YeckMx N OpraHNYeCcKMX BELLECTB K onpeferieHHbIM Krnaccam u rpynnam co-
€AVNHEHNIN, XapaKTepu3oBaTb MX COCTaB U BaXHeuWlMe CBOWCTBA; onpeaensTb BuAbl
XUMUYECKMX CBA3eN (KoBarieHTHasi, MOHHagA, MeTannuyeckasi, BO4opoaHas), TUnbl Kpu-
cTannyecknx peLLeToK BeLWecTB; KrnaccuduumnpoBatb XMMUYECKNE peaKkLnu;

- BrageHne OCHOBHbIMW METOAAMM Hay4YHOro NO3HaHUS BELLECTB U XUMNYECKNX
ABNeHun (HabnaeHne, N3MepeHne, AKCNEPUMEHT, MOLAENNPOBAHUE);

- C(hOpMMPOBaAHHOCTb YMEHUI MPOBOANTL pacyeTbl NO XMMUYECKUM dhopMynam
N YPaBHEHUSIM XUMUYECKUX PeaKUMn C NCNOSb30BaHNEM (PU3NYECKNX BENUYUH, XapaK-
TEpU3yLLMX BewecTBa C KOMMYECTBEHHOW CTOPOHLI: Macchbl, obbema (HopmanbHble
YCIOBMS1) ra3oB, KONM4ecTBa BeLLecTBa; UCMONb30BaTb CUCTEMHbIE XUMUYECKNE 3HAHUS
ANA NPUHATUSA PELLEeHUA B KOHKPETHbIX >XM3HEHHbIX CUTyaumsax, CBSA3aHHbIX C Belle-
CTBaMM N UX NMPUMEHEHNEM;

- CPOPMMPOBAHHOCTb YMEHUM MMAaHMPOBATb U BbINOMHATL XUMWUYECKUA 3KChe-
PUMEHT (npeBpaLleHnsi OpraHNYeCcKNX BeLecTB Npu HarpeBaHnn, nosly4eHre aTuneHa un



n3yyeHne ero CBOWCTB, Ka4yeCTBEHHble peakuun Ha anbherngbl, Kpaxmars, YKCYCHYHO
KUCNOTY; AeHaTypaumsa GenkoB Npu HarpeBaHuu, LBETHbIE peakumm 6enkos; NpoOBOAUTb
peakumm MoHHOro obmeHa, onpeaenaTb cpeny BOAHbIX PaCTBOPOB, KA4eCTBEHHbIE pe-
akumm Ha cynbdat-, kKapboHaT- 1 XNIOpUA-aHNOHbI, HA KATUOH aMMOHUS; peLuaTb AKcne-
pUMeHTanbHble 3agadn no temam «Metannbl» N «HemeTtannbi») B COOTBETCTBUU C
npasunaMmm TexXHWKM GesonacHoCTM nNpu obpalleHnn ¢ BellecTBaMn U nabopaTtopHbIM
obopyaoBaHMeM; NpeacTaBnaTb pedynbTaTbl XMMUYECKOro aKcnepumeHTa B popme 3a-
MUCU ypaBHEHWI COOTBETCTBYHOLUMX peakumMi u opMynmpoBaTb BbIBOAbI HA OCHOBE
9TUX pe3ynbTaToB;

- chOPMMPOBAHHOCTb YMEHUS aHanM3MpoBaTb XMMUYECKYHD MHOpMaumio, no-
ny4aemyro 13 pasHbiX MCTOYHMKOB (CPEeACTB MaccoBOW MHApOPMaLMK, CeTb VIHTEPHET 1
Apyrve);

- COPMMPOBAHHOCTb YMEHWU cobnogaTh NpaBuna 3KONOrM4eckn Lenecoob-
pa3HOro noBeAeHust B ObITy M TPyooOBOW AEATENbHOCTU B LENAX COXPAHEHMSI CBOEro
3[0POBbS N OKpYXXatoLlerhn NpUpoaHON cpeapl; Y4nTbiBaTb OMNAcHOCTb BO3AEWCTBUS Ha
XXMBbl€ OpraHn3Mbl onpeaeneHHbIX BELWECTB, MOHMMas CMbICI nNokasaTtens npeaenbHom
A0MNYCTUMOW KOHLEeHTpauuu.

5. COOEPXAHWUE YYEBHON AUCLUMIIUHDI
XNMNA

PA3OEN 1. BBEAEHUE. OBLLAA U HEOPTAHUYECKAA XUMUA

Tema 1.1. OCHOBHbIE NOHATUSA U 3aKOHbI

1.1.1. OCHOBHbI€ MOHATUSA U 3aKOHbI XUMUN

Xnmuyeckas KapTuHa Mmpa Kak CoCTaBHasi YaCTb eCTeCTBEHHO-Hay4YHOW KapTu-
Hbl Mupa. Pornb XuMun B XXU3HU COBpPEeMEHHOro obuiecTtBa. lNMpumeHeHne AO0CTMXKEHUN
COBPEMEHHON XMMUM B T'yMaHUTapHOW cdepe aedaTtenbHoCcTM obulecTsa.

MpeomeTt xumun. Bewectso. ATom. Monekyna. XuMn4eckun anemeHT. AnnoTpo-
nuns. MNpocTble N cnoxHble BewlecTBa. KayeCTBEHHbIN M KONMMYECTBEHHLIM COCTaB Be-
LecTB. XnMmyeckme 3Hakm n opmynbl. OTHOCUTENbHbIE aTOMHAsA U MOJSieKynapHas
macchl. KonnyectBo BelwlectBa. OCHOBHbIE 3aKOHbI XMMun. CTexnomeTpusi. 3akoH co-
XpaHeHus1 Maccbl BellecTB. 3aKOH MOCTOAHCTBA COCTaBa BeLWECTB MOSEKynsipHOM
CTPYKTYpbl. 3akOH ABOragpo u cneacTBus UX HEro.

1.1.2. Pac4yéTHble 3aga4un

HaxoxgeHne OTHOCUTENbHOW MONEKYNsipHOW MaccChbl, onpeaeneHne MaccoBOW
A0S XMMUYECKUX 9NIEMEHTOB B CITOXXHOM BeLLeCTBe.

Tema 1.2. MNMepunognyecknn 3akoH u lNMepuoanyeckas cucTtemMa XMMUYECKUX
anemeHToB 1. U. MeHpeneeBa

1.2.1. Nepuoanyeckasa cucrtema Al. U. MeHgeneeBa n nepnoanyeckuim 3akoH

Mepuogunyecknin 3akoH [.U. MengeneeBa. OtkpbiTve .. MengeneeBbiMm nepu-
oaundeckoro 3akoHa. Nepunognyeckun 3akoH B dpopmynuposke [.. MeHgeneesa. [le-
puoanyeckass Tabnuua XMMUYECKMX 3NIEMEHTOB — rpadmyeckoe otobpaxkeHue nepuo-
andeckoro 3akoHa. CTpykTypa nepuogudeckon Tabnuubl: nepuogbl (Manble n 60onb-
Wwue), rpynnel (rmaBHas n noboyHas). 3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB XUMUYe-
CKUX 3nemMeHToB, 0bpasyemMbIX UMW MPOCTbIX MU CIOXHbIX BELECTB B COOTBETCTBMM C
NOMNOXeHNeM XMMNYECKOro afieMeHTa B Nepruoamyeckon cucteme. 3HavyeHre nepunogu-
YeCKOro 3akoHa U nepuoauyeckon cuctembl xumudeckux anemeHTos [..MeHgeneesa
ANA pa3BUTUA HAYKU N MOHUMaHUA XMMUYECKOWN KapTUHbI Mupa.

1.2.2. CtpoeHue atoma u lNepuognyeckum 3akoH



CTtpoeHne atoma u nepuoguyeckmn 3akoH .. Mengeneesa. ATOM — CRnox-
Haa 4Yactuua. Agpo (NPOTOHbl U HEWTPOHbI) W 3nekTpoHHast obonouyka. 3oTonbi.
CTpoeHne aneKkTpOoHHbIX 0605I04EK aTOMOB 3NEMEHTOB Marbix nepuogoB. OcobeHHo-
CTU CTPOEHUS 3NEKTPOHHBIX 0D0NOYEK aTOMOB 3fIEMEHTOB OOMbLUMX NepuoaoB (nepe-
XOOHbIX 3anemMmeHToB). [oHATne 06 opbutanax. s-, p- u d-opbutann. OnNEeKTPOHHbIE
KOH(purypaumm aTtoMOB XUMMUYECKMX 3NeMeHTOB. BaneHTHOCTb. BaneHTHble anekTpo-
Hbl.

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

Tema 1.3. CtpoeHue BelwlecTBa

OneKTpoHHas Npupoaa XMMUYECKOM CBA3W. JnekTpooTpuuatenbHocTb. Kosa-
NeHTHaa cBA3b: HenonspHaa n nonspHas. MoHHaa cBaA3b. KatnoHbl U aHnoHbl. MeTan-
nn4yeckasn cBa3b. BogopoaHasi cBA3b. TuMbl KPUCTANNIMYECKMX PELUETOK (aTOMHas, Mo-
nekynsipHasi, MOHHasa, MeTannmyeckas). 3aBUCMMOCTb (PU3NYECKNX CBOMUCTB BellecTBa
OT TUMa KPUCTanNIM4Yeckon pelleTkn. 3aBUCUMOCTb XMMWYECKON aKTUBHOCTU BELLECTB
OT Bnaa XMMUYECKOW CBSA3M N TUMa KPUCTaNINYeCKomn peLlETKMN.

Tema 1.4. Boga. PacTBOpbl. AneKkTponuTuyeckasa auccoumauus

1.4.1. Bopa kak pacTtBopuTesb

Bopa kak pacteoputesnb. PacTBopMOCTb BellecTB. HachblLeHHble, HeHacbILWeH-
Hble, MepechllWeHHble pacTBOPbl. 3aBUCUMOCTb PacTBOPUMOCTU ra30B, XUAKOCTEN U
TBEpPAbIX BELLECTB OT pasnuyHbiX haktopoB. MaccoBas [onA pacTBOPEHHOrO BeLlle-
cTBa.

1.4.2. Bopa (npoceccrmoHanbLHO-OpMeHTUPOBaAHHOE coaepKaHue)

Csonctea Boabl. CoCTosiIHME BOAbl, €€ pacnpocTpaHeHne B npupoae, 3HayeHue
AN KNBbIX OPraHM3MOB M XO3SANCTBEHHOW XM3HM venoBeka. KpyroBopoT Bogbl B Npu-
poae.

1.4.3. AneKkTponuTu4eckasa guccoumauus

Teopus anekTponuTnyeckon auccoumaummn. MIoHbl. SNeKTponuTbl, HE3NEKTPOn-
Tbl. Peakuum noHHoro obmeHa. CoctaBneHne peakumin MOHHOro obMeHa nyTém cocTas-
NEeHns X NOMHbIX U COKPALLEHHbBIX MOHHBIX YpaBHEHUA. KNCNOTHO-OCHOBHbIE peaKkuni.
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

lMoHsATne 0 xummnyeckon peakumn. Knaccngumkauma n Tunbl XUMUYECKUX peakLniA.
CocTaBneHune ypaBHEHUI peakumin COeANHEHUS, Pa3foXeHWs, 3ameLleHns, obmeHa, B
T.4. peakumi ropeHns, OKUCNEHNA-BOCCTAHOBIIEHWS.

OkncnutenbHO-BOCCTaHOBUTENbHLIE peakumn. CteneHb okncnerHnda. OkucnuTenb
n BoccTaHoBuTENb. MeTo anekTpoHHOro 6anaHca aAnsg CocTaBfeHns ypaBHEHUI OKUC-
NNTENbHO-BOCCTAHOBUTESbHbLIX PeaKLni.

1.5.2. CKOpOCTb XMMUYECKUX peakuun. O6paTUMOCTb XMMUYECKUX peaKLn

[MOHATME O CKOPOCTU XUMUYECKMX peakumnin. 3aBUCUMOCTb CKOPOCTU XMMUNYECKMX
peakuun OT pasnnyHbiX (PaKTOPOB: MPUPOAbl pearnpyrowmx BewecTB, UX KOHUEeHTpa-
uuu, Temnepartypbl, MOBEPXHOCTU COMPUKOCHOBEHUS N UCMOJSTb30BaHUSA KaTann3aTopos.
O6paTtuMocTb xummyeckmnx peakuun. Obpatnmble U HeobpaTuMble peakuun. Xumudye-
ckoe paBHoOBecKe 1 cnocobbl ero cmeweHus. MpuHumn Jle WaTenoe.

Tema 1.6. Knaccudmkaumsa HeopraHmM4ecknx CoOeQUHEeHMN U UX CBOUCTBA

1.6.1. Knaccudmkauma HeopraHM4eCKux coegMHEeHUM u X CBOMCTBa

MNpeameT HeopraHuyeckon xumuun. Knaccupukaumsi HeopraHM4Yeckux BELLECTB.
MpocTble u croxHble BewecTBa. OCHOBHbIE KNACChl CMOXHbIX BELWECTB — OKCUAbI, OC-



HOBaHUSA, KNCNOTbI, conn. OKeuabl U UX CBOMCTBA. XMMUYECKME CBOWNCTBA OCHOBaHWW,
KMCMNOT M COSien B CBETE TEOPUN IneKTponuTuyeckon guccoumauunun. NoHatue o rugpo-
nun3e conen. Cpefa BOAHbLIX pacTBOPOB COJSiEN: KMUCNas, HeruTpanbHas, wenovHada. Bo-
A0pOaHbIN nokasaTenb pH pacTBopa. BsaMmocBsa3b HeopraHn4eckmux BeLLecTs.

1.6.2. PewweHue 3apay Ha 30LITOK BelecTBa

CocTaBneHne ypaBHEHWN peakuun MO CBOMCTBAM HEOPraHMYecKUX BELLECTB.
PeweHune 3agay Ha n3bbITOK BeLLECTBA.

1.6.3. BewecTBO (NnpodeccnoHanbLHO-OpMeHTMpPOBaHHOE coaepKaHue)

PasHoobpasHble BellecTBa B okpyxatowem mupe. [Npumepbl BeLwecTB: Cofb, Ca-
xap, Boaa, NpUpOoaHbIN ras.

Tema 1.7. MeTannbl n HemeTannbl

1.7.1. MeTannsbl

Ob6wme umsmyeckne n xummyeckne ceorcTea metannoB. Cnocobbl NosyYyeHus.
3HayeHne MeTannoB B NpMpoae U XU3HEeOEeATENbHOCTM YernoBeka u opraHmamoB. Kop-
pO3nsa MeTasnsoB: BUAbI KOPPO3UK, CNOCOBLI 3alnTbl METarNoB OT KOPPO3UM.

1.7.2. HemeTannol

Obuwme nsndeckne n XMuMM4eckme CBOMCTBa HeMeTannoB. TUNNUYHbIE CBOMCTBA
HemeTannos IV-VII rpynn. Knaccudpukauma n HomeHknaTtypa coeanHeHUn HemeTannos.
KpyroBopoT GMOreHHbIX aneMeHTOB B npupoge. 3HayeHne HemeTansnoB B npupoae u
XN3HeeAaATEeNbHOCTU YerioBeka U OpraHM3MoB.

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

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

HdemoHncmpauyuu

Habop mogenen atoMoB U MOSEKY-.

N3mepeHmne BewecTtBa. OCHOBHbIE 3aKOHbI XMuK. Macca aToMoB 1 MOMEKy-.

OTHocuTenbHble aTOMHasa 1 MonekynspHast maccel. Konnyectso BewecTtBa. [lo-
cTtosiHHas ABoragpo. MonspHasa macca. 3akoH ABoragpo. MonsipHbiin 06bem ras3os.

KonnyecTBeHHblE U3MEHEHNSA B XMMUM KaK YacTHbIWM Crydanl 3aKOHOB nepexoga
KONMNYECTBEHHbIX U3MEHEHUI B KAYECTBEHHbIE.

MnniocTpaumm 3akoHa CoOXpaHeHNa Macchbl BellecTBa.

PasnuyHble opmbl Nepuognyeckon cuctembl XMMuyeckux anemeHTos [1. U.
MeHpeneesa.

O6pasubl BeWEeCTB 1 MaTepuarnoB C Pa3fnMyHbIMU TUNaMU XMMUYECKON CBA3M.

dusnyeckne cBOMUCTBA BOAbI: MOBEPXHOCTHOE HATSXKEHME, CMaYMBaHue.

XMunyeckme peakumnn ¢ BbloeneHnem TennoTol.

Baaumogencrteme metansnoB ¢ HemeTannamum (UMHKa C cepown, antoMUHUS C NO-
AOM), pacTBOPaMm KUCNOT U LLENOYEN.

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

B3anmopgencTeme asoTHOM U KOHLLEHTPUPOBAHHOW CEPHOM KUCIOT C Meablo.

BoccTaHoBUTENbHLIE CBOMCTBA METAsSOB.

CamocmosimenbHasi paboma

CoBpeMeHHbIE OTKPbITUA XMMUYECKOW Hayku (HanmcaHue KoHcnekTa). buorpa-
UN y4eHbIX, BHECLUMX OCODbLIN BKMag B pasBUTUE XMMUYECKOW Hayku (cosgaHue pe-
departa n npeseHTaumm).

AnnoTponHble mogudmkaumm yrnepoga (anmas, rpaduT), kucnopoga (kmcnopog,
030H), ornoBa (cepoe 1 6enoe o5ioBo). NMOHATME O XMMUYECKON TEXHOSOrMn, BUOTEXHO-
NOrMN N HAHOTEXHOMNOMMM (MOAroTOBKA YCTHBIX COOBLLEHNN).

lMogroToBka pedepata n npeseHTaumm no teme « OTKpbITUE NEPUOLMYECKOrO 3a-
KOHa».

ApnepHble peakuumn 1 Ux 3Ha4YeHne (MoAroToBKa YCTHOMO COOBLLEHNS).



PagnoaktmBHOCTb. Vcnonb3oBaHMe paguOakTUMBHbLIX M30TOMOB B TEXHUYECKUX
uensix. PeHTreHoBCKOEe U3rny4yeHne n ero UCnosib3oBaHne B TEXHUKE U MeguumHe. Mo-
AenvpoBaHue Kak MeTon MPOrHO3MpOBaHWA CUTyauuu Ha nNpou3BoacTBe (MOAroToBKa
pedepaToB 1 Npe3eHTaumn).

MogrotoBka pecdbepatoB U npeseHTaumrm no temam: «CTpykTypbl Jlbtoucay,
«[nucnepcHble cucteMbl B ObITy», «[lMONAPHOCTE CBA3M M MNOMASIPHOCTb MOMEKYIbIY,
«AHOManun mnanyecknx CBONUCTB BoAbl», «XKnakne Kpuctansbi».

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

MoaroToBKa YCTHbIX co0bLWeHn no Temam: «[encteue npuHumna Jle LWaTtenbe B
XunsHuny, «Katanus. [loMoreHHble 1 reTeporeHHble Katanuaatopbly», «[1pomoTopbl. KaTa-
nntudeckne aabl. NHmMoutopbl», «OCOBEHHOCTU BUOXMMUYECKUX OKUCAUTESNBHO-
BOCCTAHOBUTESbHbIX NPOLIECCOB B OpraHmn3max».

MpumeHeHne KUCnOoT, OCHOBaHWUKM, COMen U OKCnaoB B ObITy. Egkme wwenoun, mx
NCMnonb30BaHMe B MPOMBbILLNIEHHOCTU. [alleHas 1 HeraweHasi U3BECTb, €€ NPUMEHEHNE
B cTpouTenbcTBe. ['vnc n anebacTtp, rmncoBaHne (NOAroToBKa YCTHbIX COOBLLEHNI, CO-
3[aHne npeseHTauumn).

MpumeHeHne meTannoB 1 HemeTannoe (NOAroTOBKa YCTHbIX COOOLWEHMIA, co3aa-
HWe npeseHTauun). XapakrepucTuka afieMeHTa no ero nonoxeHuo B [epuognyveckomn
cucteme .M. MeHgeneesa (BbINONHEHME NO anroputMmy). 'eHeTMyeckasi CBA3b HeOop-
raHN4YeCKNUX CoeMHEHN (COCTaBMNEHNE N peLleHne Lienoyek npespaLleHnin).

CocTtaBneHvne pedepartoB 1 npeseHTaumm no temam: «Ponb mMeTannos B UCTO-
pUn YernoBeyveckon umsunuaauuny, «Metannbel rmaBHblx noarpynn», «MeTannbl nobou-
HbIX NOArpynm».

Koppoausi meTanmnoB: XxMMmuyeckas n anekTpoxmmMmmyeckasi. 3aBUMCUMOCTb CKOPO-
CTW KOPPO3UM OT YCNOBUIK OKpyXatowen cpeabl. Knaccndpukauma kopposnm MeTtansios
Nno pasnuMyHbiM NpudHakam. Cnocobbl 3alnTbl METanIoB OT Koppo3uun. Npon3BoacTBo
4yyryHa u ctanu (nogrotToeka npeseHTauumn).

MoaroToBKa OTBETOB Ha BOMPOCHLI. BbiNONHEHME TECTOBLIX 3a4aHUN.

PA3OEN 2. OPFAHNYECKAA XUMUA

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

2.1.1. Teopusa cTpoeHNS OpraHN4eCKUX coeanHeHUN

MpeameTt opraHuyeckon xumuu. MecTo M 3Ha4YeHue opraHN4Yeckom XMMUnN B CU-
CTeMe eCTeCTBEHHbIX HayK. [MpnpoaHble, WCKYCCTBEHHbIE W CUHTETUYECKME OpraHu4e-
CKkuMe BewlecTBa. BaneHTHOCTb. XuMuyeckoe CTpOeHMe Kak MopsaoK CoeduHEeHUs
aTOMOB B MOJSIEKYMbl MO BaNEHTHOCTU. Teopus CTPOEHUS OpraHUYeckux coenuHeHUNn
A.M. BytnepoBa. OCHOBHbIE MOMOXEHUA TEOPUN XUMMUYECKOTO CTpoeHus. isomepus n
n3omepbl. Xumuyeckme opMynbl U MOOENM MOMEKYST B OpraHM4eCcKom XMMUW.

2.1.2. Knaccucpukaums opraHM4eCKuX BeLLecTB

lMoHATHMe o dyHKuMoHanbHoW rpynne. Pagukan. Knaccudukaumsa Bewects Mo
CTPOEHUIO YrNEepOoaHOro ckeneTa WM Hanuvuuio (OYHKUMOHanNbHbLIX rpynn.  MexagyHa-
pogHasi HOMEHKNaTypa M NPUHUMNbI HOMEHKNATypbl OpraHU4ecKknx coeamHeHun. Ho-
meHknatypa IUPAC. l'omonorm un romonorus.  Knaccudumkauma peakumii B opraHu-
YEeCKON XnmMun.

Tema 2.2. CBOMCTBaA OpraHN4YeCcKuUx coeauHeHUmn

2.2.1. NpepenbHble yrnesoaopoabl

lMpepenbHble yrneBogopoabl (ankaHbl U LMKIOankaHel). [opeHMe MeTaHa Kak
OQVH N3 OCHOBHbIX MCTOYHUKOB Tenna B MPOMbIWIIEHHOCTM 1 B ObITy. CBONCTBaA Npu-
PO4HbIX YrNeBOAOPOAOB, HAXOXAEHMNE B NPUpoae U NpUMEHeHne ankaHoB.



2.2.2. HenpegenbHble yrnesogopoabl

HenpegeneHble yrneeBoaopoabl (ankeHbl, ankuHbl, ankaguveHbl) U apomMaTtuye-
ckue yrnesogoponbl. [opeHue aueTurneHa Kak UCTOYHMK BbICOKOTEMMNEpPAaTYpHOro nna-
MEHU AONs CBapkM M pe3kn metannos. [NpupoaHbii ras, HepTb M ee nepepaboTka,
HeTenpoayKThbl.

2.2.3. Kucnopopocopaepxaiime opraHn4eckue coeamHeHus

Kucnopopocogepxalme opraHmyeckne coeanHeHnst (CnmpTbl 1 dpeHonbl, kapbo-
HOBble KWUCIOTbl U 3pupbl, anbaernabl U KETOHbI, Xupbl, yrnesoabl). [NMpakTudeckoe
NpUMEHeHNe MeTUINOBOIro 1 3TUMOBOrO CNNPTOB, 3TUMEHTNIMKONSA, rMuuepuHa, deHona.
MNpumeHeHne dopmanbaernna, auvertansgermga, YKCycHon Kucnotbl. Mbina kak conm
BbICLLUMX KapBOOHOBbLIX KMcnoT. Motowme cBonctea Mbina. XXupbl Kak CroXHble 3dupsbl.
Yrnesogbl: rNioKo3a, Kpaxmarn, Lennonosa.

2.2.4. AzoTcogepxawme opraHu4yeckme coeauHeHus. NMonnmepsol

AsoTcogepxalime opraHmyeckme coegumHeHus (aMuHbl, aMUHOKUCAOTbI, B6enkn).
MoHomep, nonumep, CTpykTypHoe 3BeHO. CTpoeHne n buonorndyeckasa oyHkuma 6en-
KOB. XMMU4yeckme cBoncTBa Gerkos.

Mnactmaccbl U BonokHa. [loHATME O nnacTmMaccax M XMMUYECKUX BOJSTOKHaX.
HaTypanbHbI U CUHTETUYECKUIW KayyyKu. [lonydyeHne n npumeHeHne KayyykoB. Haty-
paribHble, CUHTETUYECKNE W WUCKYCCTBEHHble BOJSIOKHA. [eHeTnyeckass CBA3b Mexay
Knaccamm opraHuyeckux coeanHeHumn

HdemoHcmpauyuu

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

KauecTBeHHas peakumst Ha rmyuepuH.

LiBeTHble peakuun 6enkos.

PasnuyHble Buabl NnacTMacc U BOSTOKOH.

CamocmosimesnbHasi paboma

CoctaBneHvne obobuwatowen Tabnmubl «Yrnesogopodbl». «HedTb 1 npoaykThl
nepepaboTkm HedpTH (NOArOTOBKA YCTHBIX COOBLLEHUI, cCo3aaHne npe3eHTauunn).

MogroToBka pedpepaToB M Npe3eHTauun nNo TeMam: «XUMnsa yrineBogopOaHOro
Cbipbs», «YrneBogopoAHOe TOMNSMIMBO, €ro0 BUAbI U Ha3HaAYeHuey», «IAKONormdeckme ac-
NeKTbl NCNOSIb30BaHWS YrneBo4OPOAHOIO Chipbsy».

Knaccuduvkauma n HasHayeHue kaydykoB. Knaccudukaums n HasHadeHne pesuH.
BynkaHusauus kaydyka. OCHOBHblE HanpasreHNsi NPOMbILLIEHHOW nepepaboTkn Npupoa-
Horo rasa. [lonyTHbIn HedTsHOM ras, ero nepepaboTka. Npouecchbl NPOMbILLIIEHHON ne-
pepaboTkn HedTU: KPeKUHr, pudopmuHr. OkTaHOBOE 4MCO OEH3NHOB M LIETAHOBOE
4yncno AmsenbHoro Tonnmea. Kokcoxmmmnyeckoe npousBOACTBO M ero npoaykuus (noa-
roTOBKa YCTHbIX COOBLLEHWI, Npe3eHTauunn).

Kucnopoacogepxaiwme coegumHeHus B bbITy (NpoBegeHne mnccnegoBaHuin npo-
AYKTOB NUTaHWs, BbITOBON XMMUM Ha CogepXKaHue NpeacTaBuTenen CnMpToB, CROXHbIX
ahmpoB., KApOBOHOBLIX KUCMOT, XXMPOB, YrNEeBOLOB).

[MoarotoBka YCTHbIX COOOLUEHUA U MyNbTUMELMMHbLIX Npe3eHTauun no Temam:
«lMonyyeHne heHona M3 NPOOYKTOB KOKCOXMMMYECKOrO NpOomn3BoACTBa U U3 BeH3onay,
«lMonukoHgeHcauus copmanbgervnga ¢ eHonoMm B doeHonodopmMmansaerngHyto cMo-
ny», «lpumeHeHne aueToHa B TEXHUKE U MPOMBbILWEHHOCTUY, « MHOoroobpasne kapbo-
HOBbIX KUCMOT (LlaBeneBasi KUCMOTa Kak OBYXOCHOBHAs, akpunoBasi KUCMOTa Kak He-
npegenebHasi, 6eH30MHasn KMCnoTa Kak apomaTtudeckas)», «buonornyeckas ponb yrne-
BOOOBY».

PacyeT kanopumHOCTM NpoAyKTOB NUTaHWSA. 3HadYeHWe aMUHOKUCIIOT, 6enkos
ANSA NOMIHOLEHHOrO NUTaHMs YyernoBeka (MOAroToBKa YCTHbIX COOBLEHNI nnn npeseHTa-
Lunn).



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

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

CocTaBneHune kpoccBopaa Ha TeMy «OpraHu4eckue BellecTBa.

lMogroToBka pedpepaToB U npeseHTaumn no temam: «buonornveckne yHKLUU
benkoBy, «benkoeas ocHoBa MMMyHUTETaY, «[dedunumnT 6enka B NMLWEBLIX NPOAYKTAX U
ero npeogosieHne B pamkax rnobansHoOM NpoaoBOSIbCTBEHHOW MPOrpaMMmbl».

[MogroToBKa OTBETOB Ha BOMPOCHI. BbiNosiHEHE TECTOBLIX 3a4aHUN.

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

3.1.1. TBepAable Tena, XMAKOCTU U rasbl

HoBenwmne OOCTMXKEHNA XMMUYECKOW HaykKu U XMMUYEeCKon TexHonoruu. Ponb
XUMmn B oBecnevyeHnn ISKONOrMYECKON, IHEpreTUdYeckom M nuweBon Ge3onacHoOCTH,
pa3BuTUN MeauumHbl. [MpaBuna nomcka u aHanmsa XMMUYeCcKon UHdopMauun n3 pas-
NNYHBIX UCTOYHMKOB (HayyHasi M y4yebHO-HayyYHas nuTepaTypa, CpeacTBa MacCOBOM
nHpopmMauun, cetb MHTEpHET).

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

lMonck n aHanns KEMCoB O NPUMEHEHUN XMMUYECKUX BELLECTB U TEXHOMOMn C
yyeToMm Oyayuien npogeccnoHanbHon aeatensHocTu. 3awuta: [peacraeneHve pe-
3ynbTaToOB peLleHns KencoB B hopMe MUHUAOKNAAA C Npe3eHTauneny.

CamocmosimenbHasi paboma

MogroToBKa YCTHbIX COOBLWEHU NO TemaM: «HoBenwwmMe OOCTUXKEHUS XUMUNY,
«TBUCTPOH — TKaHb reHepaTop». [loaroToBka OTBETOB Ha BOMPOCHI.

NMpumepHble TeMbl pecepaToB (AOKNAAOB), UCCrefoBaTeIbCKUX NPOEKTOB
YKusHb n pesatenbHocTtb . . MeHaeneeBa.
«lMepuognyeckomy 3akoHy byayuiee He rpo3nT paspyLLEHUEM...»
CuHTes 114-ro anemeHTa — TpuyMd poCCUNCKMX PU3NKOB-A4EPLLNKOB.
M3oTonbl BOAOPOAA.
Mcnonb3oBaHne pagnoakTUBHbIX U30TOMOB B TEXHUYECKUX LieNsx.
PeHTreHoBCKOE n3nyyeHue 1 ero NCnosib30BaHne B TEXHUKE U MeauLUHE.
AmopdHbIe BewecTBa B NpMpoae, TEXHUKE, ObITy.
OxpaHa okpyxatuwen cpefbl OT XMMUYECKOro 3arpsisHeHusi. KonuyecteeH-
Hble XapaKTEePUCTUKN 3arpA3HEHNSA OKpYXatoLLlen cpeabl.

9. TlMpumeHeHne TBepaoro u razoobpasHoro okcnaa yrrepopa (1V).

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

11. N'pyboaucnepcHble CUCTEMBI, UX Knaccuukauma n ncnonb3oBaHne B npo-
deccnoHanbHON OeAaTenbHOCTW.

12. KocmeTtnyeckune renn.

13. lNpumMeHeHne cycneHsnm n amyribCun B CTPOUTENBCTBE.

14. PacTtBOpbl BOKPYr Hac. Tunbl pacTBOPOB.

15. Bopa kak peareHT n cpefa Ans XMMmn4ecKoro npouecca.

16. CoBpeMeHHble MeToabl 06e33apaXkmBaHus BOAbI.

17. XKusHb n gestensHocTb C. AppeHuyca.

18. Bknag oTedeCcTBEHHbIX y4EHbIX B pasBuTue Teopun 3NeKTPOnnTUYEeCKon amc-
counaumm.

19. YcTpaHeHue XeCTKOCTU BOAbl HAa NPOMBbILLMIEHHbIX NPeanpUATUSAX.

20. CepHas kucnorta — «xnebd XMmMmyeckom NPOMbILLNIEHHOCTMY .
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21. Nicnonb3oBaHne MUHeparnbHbIX KACMOT Ha NpegnpuaTusX pasfuyHoro npo-
doumns.

22. OKkcuabl U COMU Kak CTPOUTESbHbIE MaTepuarnsbl.

23. Nctopua runca.

24. [NoBapeHHas Cofb Kak XMMUYECKOe ChIpbe.

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

31 Peakuuu ropeHuns Ha Npou3BoACTBE U B ObITY.

32 BwupTtyanbHoe mogenMpoBaHue XMMUYECKUX NpoLEeCCcoB.

33 3neKkTponua pacTtBOPOB 3SIEKTPOSINTOB.

34 OneKTponu3 pacnsnaBoB 3f1EKTPOSIUTOB.

35 [lpakTuyeckoe NpUMEHeHWe 3nekTponuaa: pagpuHupoBaHue, rarbBaHonna-
CTUKa, ranbBaHocTerus.

36 Annotponua meTannos.

36 WcTtopusa nonyyeHna n npomsBoLCTBa armtoMUHUS.

37 JneKTponuTuyeckoe rnonyvyeHne n pamHnpoBaHne meau.

38 XusHb n gearenbHocTtb . [13BW.

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

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

41 Koppo3sus meTannoB 1 cnocobbl 3almnTbl OT KOPPO3UM.

42 WHepTHble nnu 6naropoaHblie rasbi.

43 Poxpgatowme conu — rarnoreHsbl.

44 WcTopus LLIBEOCKON CMUYKMN.

45 KcTopus BO3HUKHOBEHUSA N Pa3BUTUS OPraHNYeCcKon XUMUN.

46 XusHb n gearenbHocTb A. M. bytneposa.

47 BuTanusm 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 UCMOMNb30BaHUS YrNeBoO4OPOSHOIO ChipbS.

51 OKOHOMWYECKMEe acneKkTbl MeXOYHapOAHOro COTpyaHMYecTBa MO UCMONb30-
BaHWO YrneBOAOPOAHOIO ChipbS.

52 WNctopusi OTKpbITUS U pa3paboTKku ra3oBbiX U HEPTAHLIX MECTOPOXOEHUN B
Poccuinckon ®egepaunn.

53 YrneBogopogHoe TonnmMBo, ero BUAbl U Ha3Ha4YeHue.

54 CuHTETMYECKMNE KaydyKn: nCTopud, MHoroobpasmne n nepcrnekTmBbl.

55 Pe3nHoTexHn4yeckoe Npon3BoaCTBO U €ro posib B HAay4YHO-TEXHUYECKOM Mpo-
rpecce.

56 CBapoO4HOEe NPOM3BOACTBO U POSib XMW YINIEBOAOPOAOB B HEM.

57 HedTb 1 ee TpaHCNOPTMPOBKA Kak OCHOBA B3aUMOBBLIFOAHOIO MeXayHapoa-
HOro COTpyaHUYecCTBa.



6. TEMATUYECKOE NINAHUPOBAHUE C ONPEAENEHUEM OCHOBHbIX
BMOOB YHEBHOU OEATENIbHOCTU OBYYAIOLLUXCA

Bug yue6HOM paboThl O6bem ya-

coe

MakcumanbHasa y4yebHasa Harpy3ka (Bcero) 44

AyautopHas y4yebHas paboTta (o6si3aTenbHble y4eOHble 3aHATUA) 34

(BCcero)

B TOM YMChe:

NpakTUYeCKNE 3aHATUSA 34

BHeayauTopHasa (camocTtosiTenbHasl) y4yebHasa paborta obGy4arowe- 10

rocs (Bcero)

MpomexyToyHaa aTtrectauma. andpdepeHUMpoBaHHbIN 3a4ET

TEMATUYECKOE NIAHUPOBAHUE

Ne KonuyecTtso
nn CopepxaHue o6y4eHuns YyacoB
AyOUTOpPHbIE 3aHATUSA
PASLEJ 1. BBEAEHUME. OBLLAA N HEOPITAHNYECKAA XUMWA
1. | OCHOBHbIE MOHATUA U 3aKOHbI 2
2. [Nepnoanyeckuit 3akoH n Nepunognyeckas cuctema XMMmMYeCKnx 2
anemenToB [1. 1. MeHaeneesa
3. [CTpoeHue BellecTBa 2
4. Bopga. PacTtBopbl. AnekTponutmyeckas guccoumnayms 2
5. Xumunyeckume peakumm 2
6. Knaccudukaumsa HeopraHM4ecknx CoeanHeHnn N X CBOMCTBA 4
7. MeTannbl 1 HemeTannbl 4
PA3OEN 2. OPTAHNWYECKAA XUMUA
8. (OCHOBHbIE MOHATUS OPraHMYEeCKOM XMMUU U TEOPUSI CTPOEHUS 2
OpraHN4YecKnx cCoeanHeHnn
9. |[ConcTBa opraHN4eCKMxX COeaUHEHNI 12

PA3OEN 3. XMMWA B BbITY M MPOM3BOACTBEHHOW OEATENIbHOCTW YENO-
BEKA (npodeccrnoHansHO-OpneHTUpoOBaHHOE coaepxaHne)

10.

TBepable Tena, XXWOKoCTU 1 rasbi

11.

MpocTenwme npaktuyeckne paboTbl C BeLLECTBAMW, XUOKO-
cTamu, razamu. OxpaHa Bo3agyxa, BOAbl

1
1

WUTtoro:

34

BHeayauTopHas (camocTtosTenbHas) paboTa

NMOArOTOBKA YCTHbIX COOOLLIEHUN

HanMcaHue KOHCNEKTOB, pedepaToB 1 npe3eHTaumnen

noaroTtoBka OTBETOB HaA BOIMPOCHI

cocTaBrieHme Tabnu,

BbIMNOJTHEHNE TECTUPOBAHHDLIX 3agaHun

npoBefeHne nccnegoBaHmm

No OB W IN e

peuweHne 3agad
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8. CocTaBneHune 1 pelleHne Lenoyek npeBpaLleHni 1
9. COCTaBrneHne TepMUHONOrMYecKkoro criosaps 1
10. noaroToBKa K NPOMEXYTOYHOM aTTecTauum 1

BCEIO: 10

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTU OBYYAIOLLMXCA

CogaepxaHne oby4yeHus

XapaKkTepucTuka OCHOBHbIX BUAOB AESATENBHOCTU 0by4atoLLmxcs
(Ha ypoBHe y4ebHbIX 4eNCTBUI)

PASOEN 1. BBEAEHNE. OBLLAA N HEOPTAHNYECKAA XMUA

OCHOBHbIE MOHATUSI U 3aKOHbI

YMmeHue gasaTb onpegeneHne u onepvmpoBaTth CreayrowumMm XuMmye-
CKMMM MOHATUSIMM: BELLIECTBO, XMMUYECKUIA SNIEeMEHT, aTOM, MOMeKyna,
OTHOCUTENbHbIE aTOMHAsA U MOMEKyNspHas Maccbl, MOH, anioTponus,
M30TOMbl, XMMWYECKas CBA3b, INEKTPOOTPULATENBbHOCTb, BareHT-
HOCTb, CTeNeHb OKNCMEHWs, MOfb, MOMSpPHas Macca, MOMNAPHbIN 00b-
em razoobpasHbix BellecTB. Micnonb3osaHne B y4ebHOM 1 npodeccu-
OoHanbHOMn 0eATeNbHOCTU XUMNYECKNX TeEPMUHOB N CUMBOJTUKI.
dopmMynupoBaHue 3aKOHOB COXPaHEHWS MacChbl BELLECTB M MOCTOSH-
CTBa COCTaBa BelleCcTB. YCTaHOBKA MPUYMHHO-CIEACTBEHHON CBS3M
Mexay coaepxxaHnem 3TuxX 3aKOHOB U HanncaHnem XmMmMumn4ecknx (bop—
Myn 1 ypaBHeHWN. PelleHne pacyeTHbiX 3aday Mo Xummyeckum cop-
Mynam.

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

YcTaHOBKa 3BOSTOLMOHHON CYLLHOCTM MEHAENEEBCKON N COBPEMEHHOM
dopMynMpPOBOK nepuoanyveckoro 3akoHa [. V. MeHgeneeBa. Ob6bsicH
HeHne U3NYECKOTO CMbICNa CUMBOJSIMKM MEPUOANYECKON Tabnuubl
XnuMmmyeckmx anemertoB . . MeHgeneesa (HOMEpPOB anemeHTa, ne-
puoaa, rpynnbl) U yCTaHOBKA MPUYUHHO-CNEACTBEHHOW CBA3U MexAay
CTPOEHNEeM aToMa 1 3aKOHOMEPHOCTAMU U3MEHEHUS CBOWCTB 3NEMEH-
TOB 1 06pa3oBaHHbIX UMK BELLECTB B nepuogax v rpynnax. Xapakre-
PUCTUKA 3NIEMEHTOB MarbiX M 60MNbLINX NEPUOOOB MO UX NOJTOXKEHUIO B
MNepunogunyeckon cucteme . N. MeHgeneesa.

CTpoeHue BelLecTBa

YMeHve faBaTtb onpeferieHne 1 onepupoBaTth CreayowmMMmn Xummde-
CKUMM MOHATMAMM: BELLECTBA MOSEKYNSAPHOTO M HEMOMEKYMSIPHOro
CTPOEHUS, BMEKTPOOTPULATENBHOCTL, KOBaNeHTHas CBA3b, WMOHHas
CBSI3b, MeTannuyeckasi CBsi3b, BOAOPOAHAs CBs3b, KpucTaniunyeckas
pelleTka (aToMHasl, MONeKynspHasl, UOHHas, MeTannudeckas). Ycra-
HOBKa 3aBMCUMOCTU CBOMCTB XMMUYECKMX BELLECTB OT CTPOEHUS aTo-
MOB 06pasyloLnX UX XUMUYECKUX INIEMEHTOB. XapakTepuUCTUKa BaX-
HEeNLWNX TUMOB XMMUYECKUX CBA3EN U OTHOCUTENIbHOCTU 3TOW TUMOMO-
rmn. O6bsACHEHWe 3aBUCUMOCTU CBOWCTB BeLLlecTB OT UX cocTaBa U
CTPOEHUS KPUCTaANSINYECKUX PELLETOK.

Bopa. PactBopbl. 3nekTponu-
TMYeckasi auccoumnauus

YMeHue gaBaTb onpefenieHne 1 onepypoBaTth CreayrowumMn XumMmuye-
CKUMM TMOHATUAMMU: BeLLEeCTBa MONEKYNSAPHOrO U HEMOMEKYNspHOro
CTPOEHUS, PacTBOPbI, SMEKTPONUT U HESNEKTPONUT, 3NEKTPonuTUYe-
ckaa auccoumaums. PopMynupoBka OCHOBHBIX MOJIOXEHWUIA Teopuu
3MNeKTPONUTUYECKON AMccouMaunM U XapakTepucTuka B cBeTe 3TOW
TEOpUN CBOMCTB OCHOBHbIX KIACCOB HEOPraHUYeCcKNUX CoeauHeHN.
PelleHne pacyeTHbIX 3a4ay Mo XMMUYECKUM bopMynam U ypaBHEHU-
AM.

Xnmmyeckue peakuyunmn

YMeHve faBaTtb OnpefeneHne 1 onepupoBaTh CreayLwnuMm XMMnye-
CKUMW MOHSATUSMMW: OKUCIUTENb M BOCCTAHOBMUTENb, OKUCIIEHNE U BOCH
CTaHOBMEHNe, TeNNOBON 3PPEKT peakumnmn, CKOPOCTb XMMUYECKON pe-
akuuu, kaTanms, xummudeckoe paBHoBecue. OOBbACHEHME CYLLHOCTM
XUMUYECKMX npoueccoB. Knaccudukauus XMMUYECKMX peakuun no
pasnMYHbIM MpPU3HAKam: YMCry M COCTaBy MPOOYKTOB WM peareHToB,
TennoBomy ahekTy, HanpaBneHuo, drase, HaNMYUIO KaTanuaaTtopa,
M3MEHEHNI0 CTEeMNeHeWn OKWUCIEHMST 3NeMEHTOB, 0bOpasylolnx Belle-
ctBa. Knaccudmkaums BewlecTs 1 NpoLEeCCOB C TOYKN 3PEHUS OKUCHe-
Huga-BoccTaHoBMneHus. CocTaBneHne ypaBHEHU peakuuin ¢ NOMOLLbIO
MeToAa anekTpoHHoro banaHca. O6bsICHEHME 3aBUCUMOCTU CKOPOCTHU




XUMUYECKON peakLmn N NOMOXEHUST XMMUYECKOro paBHOBECUS OT pas-
nnyHbIX hakTopoB. OTpakeHne XMMUYECKMX MPOLIECCOB C MOMOLLbIO
YPaBHEHUN XUMUYECKNX pPeaKLMIA.

Knaccudumkaums  HeopraHuye-
CKMX COEeOWHEeHWA N KX CBOW-
cTBa

XapaKTepVICTVIKa COoCTaBa, CTpPOEHUA, CBOWCTB, nonyyeHna mn npuMme-
HEHUS BaXXKHEWMLLIMX KraccoB HeopraHn4eckmnx COeaUHEHUN (OKCVID,OB,
OCHOBaHWN, KUCHOT, cone17|) N Ux Hanbonee 3Ha4YMMbIX B HapoOaHOXO-
35AICTBEHHOM NJiaHe HpeﬂCTaBMTeﬂeVI.

MeTannbl 1 HemeTansbl

XapaKkTepucTuka coctaBa, CTPOEHNS, CBOWCTB, MOMNy4YeHns U npuMe-
HeHusi BaxkHenwmnx metannos (IA m Il A rpynn, antomMuHus, xenesa, a B
€CTECTBEHHO-HaYy4YHOM Mpodune U HEKOTOPbIX d-31IEMEHTOB) M UX CO-
eVHeHnn. XapakTepuctmka coctaBa, CTPOEHUs!, CBOWCTB, MOMy4YeHus
n npumeHeHns BaxHenwnx Hemetannos (VI A, VIA, VA rpynn, a Tak-
Xe asoTa un ocdopa, yrnepoaa u KpemMHUs, BOAOPOAA) U UX coeu-
HEHWUN.

PASOEN 2. OPTAHNYECKAA XNMWNA

OCHOBHbIE MOHATUS OpraHu4e-
CKOW XUMMUWN U TEOpUS CTPOEHMS
OpraHNYeCcKnX COeANHEHWN

YMeHve JaBaTtb onpeferieHne 1 onepupoBathb CreayowuMm XumMmye-
CKAMU TMOHSITUSIMU:  YIMEPOAHbIN CKeneT, (PyHKUMOHanbHas rpynna,
nsomepusi, romonorusi. ®opmMynmpoBKka OCHOBHBIX MOMNOXEHWUIA TeOopUn
XMMWUYECKOTO CTPOEHWUST OPraHUYeCKUX COEAMHEHMWI U XapakTepucTmKa
B CBETE 3TOW TEOpWUM CBOWCTB OCHOBHBIX KNAcCOB OPraHMYecKkuMx Co-
eMHeHnn. Ha3BaHne n3y4yeHHbIX BELLECTB NO TPUBUATBHOW UMN MEX-
[AyHapOHOW HOMEHKNAType M OTPaXEHUE COCTaBa 3TUX COeAVMHEHUI C
MOMOLLbIO XMMUYECKUX DOPMYII.

CBoiicTBA OpraHM4Yeckux Cco-
eJVHEeHUN

XapakTepucTuka coctaBa, CTPOEHMWsl, CBOWCTB, MOMyYeHUsA U npume-
HEHNS BaXXHEWLLUX KNaccoB YrneBogopoaoB (ankaHoB, LMKNoankaHos,
ankeHoB, arnkvHOB, apeHoB) M WX Haubonee 3HAYUMbIX B HapOA-
HOXO3ANCTBEHHOM MnaHe npeactasuTenen. AHanormyHas xapakrepu-
CTMKa BaXXHeWWux npeacTaBuTenen OPYrnx KracCoB OPraHU4eckux
COeOVHEHNI: MeTaHoMa n 3TaHomna, CIOXHbIX 3UPOB, XUPOB, MbIS,
anbgerpoB (dopmanbgerngoB M auetanbaernga), KeToHOB (aueTto-
Ha), KapOOHOBLIX KUCHOT (YKCYCHOW KMCMNOTbI), MOHOCaxapugos (rmo-
KO3bl), AncaxapugoB (caxaposbl), nonvcaxapuaoB (kpaxmana u uen-
MoNo3bl), aHUNMHa, aMUHOKMCIOT, BenKoB, UCKYCCTBEHHbIX W CUHTEe-
TUYECKMX BOJNOKOH, Kay4yKOB, niiacTmacc.

PASOEN 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, CpeACcTBax ObITOBOM XMMUW, BNUSHUM Ha OpPraHusm 4e-
noseka.

7. ONMUCAHUE YYEBHO-METOAUYECKOIO U MATEPUAJIBHO-
TEXHUWYECKOIO OGECMNEYEHUSA OBPA3OBATENIbHON OEATENIBHOCTHU

7.1 MaTtepunan

bHO-TeXHU4YecKoe obecnevyeHue

Peanusauus nporpammbl AUCUMMNNMHBL «XUMUSI» TpebyeT Hanuuus y4eOHon
ayauTopun, OCHaLLEHHOW 06opyaoBaHNEM, TEXHUYECKMMWU CpeacTBaMU obydeHus Ons
NpoBeAEHNs 3aHSATUIN BCeX BUOOB, NPeAyCMOTPEHHbIX 06pa3oBaTernibHOM NporpamMmmon,
B TOM 4MCne rpynmnoBbIX U MHAMBUAYAIbHbBIX KOHCYNbTaLMI, a Takke AN NpoBeAeHus
TEKyLLEero KOHTPONsi U MPOMEXYTOYHON aTTecTaLuu.

O6opynoBaHue kabuHeTa:

Habop AemoHcTpaunoHHoro obopygoBaHua (HOyTOyk HP; 3kpaH; npoekTop

Toshiba; Tenesnsop Elenberg);

obopyaoBaHue AN BbINOMHEHUS 3a4aHUIN NPaKTUYECKUX 3aHATUI.



[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 IvnueHsunsa becninatHo (GPL) https://www.7-zip.org/license.txt.

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

7.2 MUHopmaumoHHoe obecnevyeHne obyveHus

Mepe4vyeHb y4eOHbIX M3paaHun, MHTepHeT-pecypcoB, AONONHUTENLHOW nuTeparty-
pbl

B 6ubnuoteydHbin oHa BXoaAaT y4ebHWMKKM, y4ebHO-MeToauyeckme KOMMMEKTbI
(YMK), obecneumBatoime OoCBOEHNE y4ebHON OUCUUNUHBLI « XUMWUSAY», PEKOMEHLOBaH-
Hble UM OONYLWEHHbIE AN UCNOMb30BaHUsA B NpodeccuoHanbHbiXx o6pasoBaTenbHbIX
opraHusauusx, peanuayowmx obpasoBaTenbHy0 nporpammy cpeaHero obuiero obpa-
3o0BaHus B npeaenax ocsoeHus OMNOIM CI1O Ha 6a3e ocHOBHOro obuwero obpasoBaHus.

BubnuoTteyHbln OOHO MOXET ObITb AOMOSMIHEH 3JHUMKIONEeANAMU, CroBapsiMu,
cripaBOYHMKAMM NO XUMUN, HAYHYHOW U Hay4YHO-MOMYNAPHON NUTEPaTypoOn eCTECTBEHHO-
Hay4YHOro coaepXaHus.

PekomeHaoyemas nutepaTypa:

[nsa obyyarowmxca

1. lNyceBa, E. B. Xumusa gnsa CI1O : yyebHo-meTOan4eckoe nocobue : B 2 4acTsax
: [12+] / E. B. I'ycesa, M. P. 3uraHwuHa, . V. Kynukosa ; KazaHCKMN HaLMOHasbHbIN
nccrnenoBaTesibCKUA TEXHOMNOMMYECKMN yHMBepceuTeT. — KasaHb : KasaHckuin Hauuo-
HanbHbLIN UCcreaoBaTenbCkUn TexHonorndyeckun yHnsepeutet (KHATY), 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 : aNEeKTPOHHbIN.

2. MotoTHA, E. M. Opranunyeckas xumunsa : 10—11 knacc : yyebHoe nocobwue :
[12+] / E. M. NoToTHA. — MockBa : Pycckoe cnoBo — y4ebHuk, 2012. — 273 c. : cxewm.,
Tabn., un. - Pexum pocTtyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=485659 (pnaTta obpaiieHus: 19.04.2023).
— ISBN 978-5-91218-485-7. — TeKCT : 9NeKTPOHHbIN.
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1. PesankuH, B. . XumMusa : nonHbIN Kypc NOATOTOBKU K TECTUPOBAHUIO N 3K3aMe-
Hy : yyebHoe nocobue : [12+] / B. N. Pe3ankun, C. E. Jlakoba, B. H. Bypab. — 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 onsa nobosHaTernbHbIX : COOPHUK XMMUYECKMX 3adaHuUn U
3agad : [12+] / A. . KoTos, A. H. lNpowneuos, E. B. Anekcangposa [u gp.]. — Mocksa :
Oupexkt-Megua, 2022. — 204 c. : vn., Tabn. — Pexum goctyna: no nognucke. — URL:
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1. MiBnueBa, H. A. MogynbHoe u3y4yeHue opraHuyeckon xumumn. basosbin ypo-
BeHb : nocobue ans yvawwmxca 11(10) knacca : y4ebHoe nocobue : B 2 yacTtax : [12+] /
H. A. Bnunesa. — MockBa : Pycckoe cnoBo — y4ebHuk, 2014. — Yactb 2. Y4yebHble ma-
Tepuanbl. K yuyebHuky U. W. HosowwuHckoro, H. C. HoeowwmHckon «OpraHuyeckasa xu-
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H. A. iBnnea. — Mocksa : Pycckoe cnoso — y4ebHuk, 2014. — Yactb 1. MogynbHble
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URL: https://biblioclub.ru/index.php?page=book&id=485642 (nata obpalleHus:
19.04.2023). — ISBN 978-5-00007-666-8 (4. 1). - ISBN 978-5-00007-665-1. — TekcT :
3NEKTPOHHbIN.

3. XamutoBa, A. WN. OpraHnyeckas xumusa gnsa ctyaeHtoB ClMO : yyebHoe noco-
bue : [12+] / A. . XamnToBa, T. E. bycbirnHa, J1. P. CadwmHa ; nog pea. A. M. KysHeuo-
Ba ; KaszaHCcku HaumoHarbHbI UCCreaoBaTeNbCKUA TEXHOSTONMYECKUA YHUBEPCUTET. —
KasaHb : KazaHCKMI HauMOHanbHbIN UccnegoBaTenbCKUA TEXHOMNOMMYECKUN YHUBEPCU-
Tet (KHUTY), 2016. — 172 c. : wn. — Pexum poctyna: no noagnmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=500926 (naTta obpaiieHus: 19.04.2023).
— Bbubnwmorp.: c. 170. — ISBN 978-5-7882-1938-7. — TEKCT : 9NEKTPOHHbIN.
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