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MNOACHUTEJBbHAA 3AINNUCKA

[Iporpamma yueOHON JUCUMIUIMHBI «XUMMsI» [PE/IHA3HAUCHA JIJISl U3YUCHUSI XUMUK B YUPEHKICHUAX
HAYaJILHOTO M CPETHEr0 MPO(eCCHOHATBHOTO 00pa30BaHUs, PEATU3YIOMINX 00Pa30BaTEIbHYIO NMPOrPaMMy
cpejiHero  (MoJjiHOro) oOiero oOpa3oBaHus, [PU  TOANOTOBKE KBAIU(DUIMPOBAHHBIX pabOuYMX U
CTIEIUATTIICTOB CPETHETO 3BEHA.

CormacHo «PexoMeHIAIMsIM O peanu3aluy  00pa3oBaTeNbHON MPOrpaMMbI CpeTHETro (IIOTHOTO)
o0mero o0pa3oBaHWs B 00pa30BaTENbHBIX YYPEKISHUAX HAYATLHOTO NPO(ECCHOHATBHOTO W CPEIHETO
npo(eCCHOHATTEHOTO  00pa30BaHUsI B COOTBETCTBUM C (pefepanbHBIM Oa3MCHBIM yUICOHBIM TUIAHOM H
NPUMEPHBIME ~ Y4eOHBIMH IUTAaHAMHM [UIA  00pa3oBaTeNbHBIX yupexxneHudd Poccuiickoit  Dexepanmuy,
PCATM3YIOIIMX MPOTPaMMBI OOIIIEro 00pa3oBaHus» (MICEMO JlemapTaMeHTa roCcy/TapCTBECHHON TOJMTHKA U
HOPMAaTHBHO-ITPABOBOTO PETyaHpoBaHus B chepe oOpazoBanuss MuHoOpHayku Poccun ot 29.05.2007 Ne 03-
1180) xuMusi B yupexkJIeHUSIX HadaTbHOTO MpodeccronansHoro odpazoBanus (nanee — HIIO) u cpemnero
npodeccnonanpHOro oOpasoBanusi (manee — CIIO) wm3ywaercs ¢ yd4eToM nOpOQHIs MOIY4aeMOro
TpoeCCHOHATEHOTO 00Pa30BaAHMS.

[MpumepHas nporpaMmma OpHEHTHPOBaHA Ha JOCTHKEHUE CICAYIOIINX TIeIIeH:

® OCBOCHHE 3HAHMH O XMMHUYECKOM COCTaBISIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MMpa,
BKHCHIITMX XUMHYCCKUX MOHATHAX, 3aKOHAX U TCOPHSX;

e oOBJajJeHHe YMEHMSIMM TIPUMEHATH IIONYyYCHHBbIE 3HAHWSA 1 OOBSCHEHUS Pa3HOOOPA3HBIX
XMMUYECKUX SIBJIEHHA M CBOWCTB BEIIECTB, OLEHKH POJM XUMHU B DPA3BUTUM COBPEMEHHBIX
TEXHOJIOTUH W TIOJTYyUYEeHUN HOBBIX MaTCpUAJIOB;

® pa3BHTHe NO3HABATEJILHBLIX HHTEPEecOB M HHTEUIEKTYAJbHBIX CINOCOOHOCTEH B Iporecce
CaMOCTOATCIIFHOTO TIPUOOPCTCHHS XUMHYCCKUX 3HAHUH C UCIIOJIB30BaHUCM PA3IMYHBIX UCTOYHHKOB
WHQPOPMAITIH, B TOM YHCIIC KOMITBIOTCPHBIX;

e BOCHUTAHUE YOEKIEHHOCTH IO3UTUBHOM pOJIM XHMHUH B JKA3HU COBPEMCHHOTO OOIIECTBA,
HEOOXOJMMOCTH XUMHUCCKH IPAMOTHOTO OTHOLICHUS K COOCTBEHHOMY 3JIOPOBBIO W OKPYIKarOILCH
cpene;

e QpUMeHEHHE MOJYYeHHBIX 3HAHUA W YMeHUH Uit 0e30I1aCHOIO WCIOJIB30BAHUSI BEIICCTB W
MaTepuasoB B OBITY, Ha MPOM3BOJICTBE M B CEITLCKOM XO3SIHCTBE, JUIS PENICHUS MPAKTHUSCKHUX 3a/1a9
B TOBCEHEBHOMN XWU3HU, JUIS TIPEITYNPEXkKIICHUs SBJICHUHN, HAHOCSIIUX BPE] 30OPOBBIO YeTOBEKa U
OKpYKarolllen cpese.

OCHOBY MpUMEpPHOW TPOTPAMMBI COCTABJISAET COJIEPXAHUE, COTJIACOBAHHOE C TpeOOBAaHUAMHU
(enepalbHOTO KOMIIOHEHTA TOCYAAPCTBCHHOIO CTAaHIAPTa CPEAHEro (IOJIHOro) obero obpa3oBaHUs
0a30BOT0 YpOBHS.

B mpoduipHYIO COCTABIAIONIYI0 MPOTPaMMbl  BKIFOUEHO NPOQeCCHOHATBHO HAaIpaBIeHHOE
colepKaHue, HeoOXOAMMOe JUISI YCBOCHHUS NPO(EeCCHOHAIBHON  00pa30BaTEIBHON  IPOrpaMMBbl,
(dopMUpPOBaHUSA Y 00YUAIONIUXCS TPO(PECCHOHATBHBIX KOMITETEHITUH.

OT160p comepKaHus IPOBOAMIICS HA OCHOBE CIICIYIONIUX BEIYIINX UICH:

— MaTepHaIbHOE €JIMHCTBO BEIIECTB MPUPOJIBI U HX TCHETHUECKAS CBSI3b;

— TIPUYUHHO-CITE/ICTBEHHBIE CBSI3U MEXIAY COCTABOM, CTPOCHUEM, CBOHMCTBAMH U TPUMEHEHHEM
BEIIECTB;

— TI03HaBa€MOCTh MHUPa U 3aKOHOMEPHOCTEH XUMHYECKHX MPOIECCOB;

— OOBACHAIOINAS M TIPOTHO3ZUPYIOLIAS POJb TEOPETHUECKHX 3HAHHHA IS  (haKTOIOTHUECKOTO
Marepuana;

— KOHKPETHOE XHUMHYECKOe COEIUHEHHE TPEICTAaBIsIeT COOOW 3BEHO B HENPEPHIBHOH IIeTTH
MIPEBPAIICHUI BEIICCTB, OHO Y4aCTBYET B KPYTOBOPOTE XMMHUYCCKHIX BEIIECTB H B XUMHYCCKOH YBOJIIOIINN;

— 3aKOHBI MPHPOABl OOBEKTUBHBI M IIO3HABACMBI; 3HAHHE 3aKOHOB XHMHUU JAaCT BO3MOKHOCThH
YIIPaBISITh IPCBPAIICHUSAMHU BEIICCTB, HAXOIUTh DKOJIOTMYCCKH O€30IacHBIC CIIOCOOBI IIPOM3BOICTBA
BEILIECTB U MAaTEPHATIOB M OXPAHBI OKPYKAIOIIEH CPeIbl OT XUMUYECKOTO 3arPsI3HEHUS,

— HayKa ¥ TPaKTHKAa B3aUMOCBS3AaHBL TPEOOBAHUS NMPAKTUKU — IBIDKYIIAS CHJIa PA3BUTHUS HAYKH,
yCIIEXU MPAKTHKHU 00YCITOBIICHBI JOCTHXEHUSIMH HAYKH;

— pa3BUTHE XUMHUYECKOH HAYKU U XUMH3ALUsA HAPOAHOTO XO3SHCTBA CITy)KAT WHTEPECaM 4elloBeKa U
oOliecTBa B 1I€JIOM, WMCIOT TyMAaHHCTHYCCKHH XapakTep W IPHU3BaHBI CIIOCOOCTBOBATH PCIICHUIO
1JI00AJIBHBIX TIPO0JIeM YeJI0BEeYeCTBA.
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[lpy CTpYKTYpUpOBaHUM COJIEpXKAHUA Y4YCOHOM JIMCUMIUIMHBL  YYUTHIBAIACH OOBEKTUBHAS
peaTbHOCTh — HEOOBIIOW 00hEM YaCOB, OTIMYIICHHBIX HA W3YYEHUE XUMHH, U CTPEMIICHUE MaKCUMAJIbHO
COOTBCTCTBOBATL H/ACAM PA3BUBAIOLICTO O6y'—ICHI/I}I. HOBTOMy TCOPECTHUYCCKUC BOIIPOCHI MAKCHUMAJILHO
CMEIIEHbl K Hayady W3YyYeHHs TUCLHUIUIMHBIL, C TEM 4YTOOBl MOCIEAYIOIMH (aKTHYECKUH Marepua
paccMarpuBaics Ha OCHOBE U3YYEHHBIX TEOPHUH.

Peanuszanusi JIGlyKTUBHOIO [OJIXO/Ida K M3YyYCHUI0O XUMHUU CIHOCOOCTBYCT Pa3BUTHUIO TaKUX
JOTMYECKUX ONepalrii MBIIUICHUS, KaK aHaJM3 M CHHTE3, 0000ILICHWEe M KOHKPETH3allMs, CpaBHEHHE U
aHAJIOTHUs, CUCTEMATU3aIUA U KJTaCCU(DHUKAIUA U JIP.

Crnenuduka W3ydeHUs] XUMUAU TIPU OBJIAJICHAU TPO(ECCUAMHM U CHCIUAIEHOCTSIMU TEXHUYCCKOTO
npoduis oTpaxkeHa B Kaxaon Teme paszaena «[IpumvepHoe coaepikanne y4eOHOH AUCHHUIUIUHBI» B PyOpHKe
«[IpodumpHbIe ¥ TMPOPECCHOHATHHO 3HAYMMBIC AJIEMEHTBI COJICPIKaHMS». DTOT KOMIIOHEHT pealu3yeTcs
NpY WHAWBUIYATBHOW CaMOCTOSTENBHOW paboTe oOydwarommuxcsi (HamucaHue pedepaToB, MOATOTOBKA
COOOIEHHH, 3alIUTa MPOEKTOB), B MpoOIecce y4eOHON MEATENBHOCTH TOJ PYKOBOACTBOM IPETIONABATEIS
(BBITOJTHCHUE XMUMHUYECKOTO 3KCICPUMEHTA — JTA00PATOPHBIX OMBITOBR M TPAKTHYCCKUX PabOT, peIieHHe
MPaKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 33124 U T.1.).

B conmepxkaHuu TPUMEPHON MPOTPaMMBI Ui €CTECTBCHHOHAYIHOTO TPOoQuis mpodeccHoHaIbHO
3HAYMMBIN KOMIOHEHT B pasjiene «[IpumepHoe coaepskanue y4eOHOM JUCHUITIIMHBD» He BBIJIENEH, TaK Kak
BCE €ro COIepKaHUe SBIACTCA NMPO(PHIBHO OPHUEHTHPOBAHHBIM W HOCHUT MNPO(ECCHOHATEHO-3HAYMMBIN
Xapakrep.

B nporpamme TeopeTuueckre CBeISHHS JOMOTHAOTCS NEMOHCTPALMSMH, J1A00PaTOPHBIMHU OIIBITAMU
Y MIPAaKTUICCKUMH PabOTaMH.

[lpu w3ydyeHWM XUMUM B3HAYATCIHLHOE MECTO OTBOJUTCS XHMUYECKOMY OJKcmepuMeHTy. OH
OTKPBIBACT BO3MOKHOCTH (DOPMHUPOBaTh y OOYUYaAIOIIMXCsl CICHUAIBHBIC TPSAMCTHBIC YMCHUS PadoTaTh ¢
BCIIICCTBAMH, BBIMOIHATE MPOCTHIC XUMHUCCKHUE OIMBITHI, YUUT OC30MACHOMY M OKOJOTHYCCKUA TPAMOTHOMY
OOpAILCHHIO C BEIIECTBAMHU, MAaTEPHAIAMH U IIPOLIECCaMH B OBITY U Ha IPOU3BOICTEC.

[IporpamMmma COACPKUT TEMATHKY pedepaTroB Ui OpPraHM3alldM CaMOCTOSTCIBHOW JCSATEIBHOCTH
OOYHJaIOIUXCS, OBJIAICBAIOIIUX TPOPSCCUAMM TEXHUYECKOTO M E€CTECTBCHHOHAYYHOTO TpoduieH B
yupexaenusax HITO u CIIO.

B nmporecce u3ydeHUS XMMUM BaKHO (popMHpOBaTh WH(POPMAIMOHHYIO KOMIETEHTHOCTh
oOyuatoruxcs. [loaTroMy TpuM OpraHM3aliel CaMOCTOSITEBHOW pabOThl HEOOXOTUMO aKIIEHTUPOBATh
BHUMaHUE OOYYaroIIMXCsi Ha IMOMCKe MH(pOpMammMu B CpeACTBaX Macc-menua, MHrepHere, B y4eOHOU H
CTIEITUATTFHOM JIUTEpaType C COOTBETCTBYIONTMM O(pOpMIIEHHEM U MIPEICTABIICHUEM PE3YITbTaTOR.

[IpumepHast mporpamMma ydcOHOM JUCHMIUIMHBI «XHMHs» CIYKHT OCHOBOM I Pa3pabOTKU
padounx mporpamMMm, B  KOTOPBIX OOpa3oBaTelbHBIC  YUYPCHKICHUS  HAYAIBHOTO M CPCIHErO
npo¢ecCHOHATBPHOTO  00pa30BaHUsl YTOUHSIOT IIOCIENI0BATENBHOCTh H3Yy4YEHHs Y4eOHOro Mmarepuana,
JCMOHCTpAIMi, Ja0OpaTOPHBIX OIBITOB M IPAKTHYCCKUX PAOOT, NPUMEPHYIO TEMAaTHKy pedepaTos,
pacnpezeneHue yueOHBIX YacoB ¢ Y4€TOM NMpOouIi NOIy4aeMoro npodeccHoHaIbHOro 00pa3oBaHusl.

[IporpamMma MOKET UCIIONIB30BATHCS APYTUMH 00Pa30BATENEHBIME YIPEKICHUIMHE, PEaTH3yOITHMH
00pazoBaTeIbHYIO IIPOrpaMMy CPEIHETO (TI0JIHOTO) OOIIEro 0Opa30BaAHHMSL.

Konmu1ecTBo yacoB Ha ayIMTOpHBIE 3aHATUS — 116 yacoB
JIeKInoHHbIE — 60 yaca

NpakTU4yeckue — 56 yacoB

caMocTosATeIIbHAs paboTa — 37 yacoB

MaKCUMaJIbHas Harpyska Ha cTyaeHTta — 153 gacoB
(hopma KOHTPOJIST — KOHTPOJIbHAs padoTa



TPEBOBAHMUA K PE3YJIBTATAM OBYYEHUSA

B pe3yiibrare u3yueHusi yaeOHOM JIMCHMILIMHBI «XUMHUSI» 00yUaOLUICS JIOJDKEH
3HATHL/MOHUMATD:

BAXKHEHLLIME XMMHYECKME [OHSITMS: BEIIECTBO, XHMHUYECKUN OIIEMEHT, aTroM, MOJIEKyJa,
OTHOCHUTEJTBHBIC aTOMHAsA W MOJICKYJIIpHAS MAacChl, UOH, QJUIOTPOIMS, W30TOIMbI, XHMUYCCKasl CBSI3b,
AIICKTPOOTPUIIATEIFHOCTh, BaJCHTHOCTh, CTCTMICHL OKHUCICHMSA, MOJb, MOJSpHAs Macca, MOJSPHBIHI
00beM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJIIPHOTO U HEMOJICKYJSIPHOTO CTPOEHHSI, PACTBOPEI,
DIICKTPOJTUT U HEIICKTPOIUT, HICKTPOJIUTHYUCCKAS JUCCOIUAINS, OKUCIUTEIb W BOCCTAHOBUTECIH,
OKHCJICHHE U BOCCTAHOBJICHHE, TEIUIOBOH Y(QPEKT peakiu, CKOPOCTh XUMHUYECKOH PEeaKIuy, KaTaius,
XMUMHYICCKOE PaBHOBECHE, YIIIEPOAHBIN CKEJICT, PYHKIIMOHATBHAS TPYIINA, U30MEPHS, TOMOJIOTHS;
OCHOBHbIE€ 3aKOHbI XHMMM: COXPaHEHHS MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa BEIIECTB,
[Tepuoanueckuii 3akon [[.M1. Menneneena;

OCHOBHBbIE€ TEOPUM XHUMHM; XUMHUYCCKOW CBS3H, O3JICKTPOJIUTHYCCKON JIMCCOIUAIINH, CTPOCHHUS
OPTaHWYECCKUX U HEOPTaHUICCKUX COCAMHCHUN;

BaJKHel1IIe BeIeCTBA H MATEPHAJIbI: BAKHCUIIIME METAUTBI M CIUIABBI, CepHAs, COJITHAsA, a30THAS U
YKCYCHAsT KHCJIOTBHI, OJaropoaHble Tasbl, BOAOPOI, KHCIOPOA, TaJOreHBI, INEIOYHbIE METaJUIbI;
OCHOBHBIE, KUCIIOTHBIE ¥ aM(DOTEPHBIE OKCHIBI U THUAPOKCUIBI, ILEIOYH, YIIEKUCIIBIA U YTapHBIN Ta3bl,
CCPHMCTHIN Ta3, aMMHaK, BOJA, MPHUPOIHBIA Ta3, MCTaH, 3TaH, 3TWICH, AlCTHICH, XJIOPHJ HATPHS,
KapOOHAT M THAPOKAapOOHAT HATpus, KapOoHaT M (ocdar Kamplus, OCH30J, METAaHOI M ITaHOI,
CITOJKHBIC A(HPHI, KHUPBI, MBITa, MOHOCAXapHJIBI (TJIIOKO3a), TUCcCaXapHJIbl (caxapo3a), MOUCaXapyIbl
(kpaxmail ¥ TeJUTI0I03a), aHMIIMH, aMUHOKHUCIIOTEI, OCITKH, UCKYCCTBEHHBIC U CHHTCTHUCCKHUE BOJIOKHA,
Kay4dyKH, [JIaCTMACCHI;

yMeTh:

Ha3bIBaTh: U3yUCHHBIC BEIIECTBA 10 TPUBUATILHON WM MEXAYHAPOAHONW HOMEHKIIATYpE;

onpeeaaTh: BAJICHTHOCTh U CTEIICHb OKUCIIEHUS XUMUYECKHUX DJIEMEHTOB, THUIl XUMUYECKON CBS3U B
COEJIMHEHUSIX, 3apsj MOHA, XapaKTep Cpedbl B BOJHBIX PACTBOPAX HEOPTraHMYECKHX M OPTraHUYEeCKUX
COCIMHEHUMN, OKHUCIUTEIb M BOCCTAHOBUTEIb, IPUHAUICKHOCTh BELIECTB K pa3HbIM KilaccaM
HEOPTaHUYECKHUX U OPTaHUIECKUX COETUHEHHI;

XapaKTepU30BaTh: JIEMEHTHl MAJIBIX IIEPUOIOB 110 UX N0JiokeHuto B [lepuogmueckoit cucreme .M.
MenpaeneeBa; oOmue XUMUYECKHE CBOMCTBA METAUIOB, HEMETAIJIOB, OCHOBHBIX KJIACCOB
HCOPraHMYECKUX M OPraHMYECKHX COCIMHEHHH; CTPOCHHME M XHMHUYECKHE CBOMCTBA H3YUCHHbBIX
HEOPraHMYECKUX U OPraHMUECKUX COCIUHEHU;

00BSICHATH: 3aBUCUMOCTh CBOMCTB BEIIIECTB OT MX COCTAaBa U CTPOEHUS, MPUPOTY XUMHUECKON CBSA3U
(MOHHOM KOBAJIEHTHOM, METAJUTMYECKON U BOJOPOJIHOM), 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKINU
U [IOJIOKCHUE XUMUYECKOTO PABHOBECHS OT PA3IMYHbBIX (haKTOPOB;

BBIIOJIHATh XMMMUYECKMI JKCIEPMMEHT: II0 pACIO3HABAHUIO BAKHEUIIINX HEOPTaHUYECKUX U
OpPTaHUYECKUX COEAUHEHU;

NMPOBOAUTHL: CAMOCTOSITCIIBHBIA ITOMCK XMMHYCCKOM HMH(POPMALMHM C WCIIOJIB30BAHUCM PA3JIMYHBIX
WCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX HW3IaHWH, KOMIIBEOTCPHBIX 0a3 [aHHBIX, pecypcoB MHTepHeTa);
HCNOJIb30BATh KOMITBIOTEPHBIE TEXHOJIOTUH 7151 00pabOTKU U Mepeaul XUMUUeCKOH nH(OpMAaIIHU U ee
MIPEACTABIICHUS B Pa3JIMYHBIX (popMax;

CBII3bIBATH: U3YUYEHHBIH MaTepHas co CBOeH Npo(hecCHOHATBHOM AeSITeTbHOCTbIO;

pelaTh: pacyeTHbIE 3371aUd 110 XUMUYEeCKUM (OPMYJIaM U YpaBHEHUSIM;

HCNMOJIL30BAThL NpPUOOpeTeHHble 3HAHMS W YMEHHUsI B MNPAKTHYECKOH [JesiTeIbHOCTH M
IMOBCE/ITHeBHOM JKM3H:

VI OOBSICHCHUS! XUMHYCCKUX SIBJICHUM, IIPOUCXOISLINX B IIPUPO/IC, OBITY U Ha IPOU3BOJICTBE;
oIIpe/IeJICHUSI BOBMOKHOCTH IIPOTEKAaHNs XUMUYECKHX [IPEBPALLCHUI B PA3JIMYHbIX YCIIOBUSX U OILICHKU
HX IOCJICICTBUI;

SKOJOTUUYECKHU TPAMOTHOIO MOBEJIEHUS B OKPYKAIOLIEH Cpee;
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®  OUECHKU BIUSAHUS XUMMYCCKOIO 3arps3HEHUs OKPYIKAIOLIEH Cpe/bl HA OPraHU3M YEiIOBEKa U JIpyrue
KHUBbIC OpIraHU3MbI;

e  (e30MacHOro 00paIIeHus ¢ TOPIOYMMH ¥ TOKCHYHBIMU BEILIECTBAMHE U J1TA00PaTOpHBIM 000pYyI0BaHHEM;

®  TIPUTOTOBJICHUSA PACTBOPOB 33JaHHOW KOHICHTPAIMH B OBITY M HA POU3BO/ICTBE;

® KPUTHYECKOH OIEHKH JOCTOBEPHOCTH XHMHYECKOW WH(OpMAIMK, [IOCTYMAOIEH H3 pasHbIX
HMCTOYHUKOB.

IPUMEPHBIM TEMATHUYECKUM ILIAH

KoanuectBo

HaunmenoBanue pa3neninoB u TeMm
JacoB

BBeagenue 1

wn
wn

1. Opranunyeckasi XuMms

1.1. IIpenMeT oprannueckoit xumuu. Teoprsa CTPOCHUS OPTaHUYECKUX COCTUHEHUIN

1.2. [IpenenbHbIe YTI€BOAOPOIBI

1.3. DTHIIEHOBBIC Y AUEHOBBIC YTIICBOIOPOIbI

1.4. AueTnneHoBbIE YIIIEBOJOPOIbI

1.5. Apomatuyeckue yrieBoJJ0pO/Ibl

1.6. IIpupoabie UCTOYHUKY YIIIEBOJOPOI0B

1.7. I'uIpOKCUITLHBIC COCTUHCHUS

W R W RA|RA(O

1.8. AJpierunpl 1 KETOHBI

1.9. KapGoHOBBIE KUCHAOTHI M UX TIPOU3BOIHBIC

1.10. YrieBoasl

1.11. AMUHBI, aAMUHOKHCIIOTBI, OEIIKH

Wl N

1.12. A3oTcouepxaliye rerepolrKInYecKkue coeinHeHus. HyKileMHOBBIE KMCIIOThI

o)1

1.13. buosiornuecku aKkTUBHBIC COEANHCHUA

2. O0masi M HeOPraHMYeCKass XuMHSs 55

2.1. Xumust — HayKa O BEIIEeCTBaX

W[

2.2. CtpoeHue aroma

98]

2.3. Ilepuoauueckuii 3akoH u [lepuoanueckasi cuicremMa XUMHYECKUX ieMeHToB 1. 1.
MeHneneeBa

2.4. CtpoeHue BellecTBa

2.5. Iosmmepspl

2.6. JluciepcHble CUCTEMBI

2.7. XuMHYECKHE PEAKIIUU

2.8. PactBOpSBI

NN

2.9. OKUCTUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUU. DJIEKTPOXUMUYECKHE TPOLIECCHI

2.10. Kitaccuduxanms Berects. [IpocTeie BemecTBa

~N| W

2.11. OcHOBHBIC KJIacChl HEOPIAaHWYECKUX U OPTraHUYCCKUX COCAMHEHUIA

2.12. XuMus 2JIEMEHTOB

2.13. Xumus B KU3HA 0011eCTBA
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Pe3epr yuedoHOIr0 BpeMeHH

Hroro 116




Copaepikanue y4eOHO# AMCUMILIMHBI
BBenenne
Hayunbie MeTOABI MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN. PONb dKCIIEpUMEHTa U TEOpUH B
XumMuu. MoJIe/IMpOBAHUE XUMUYCCKUX [TPOIIECCOB.
1. O0was HeOpraHMYecKas XuMms
1.1. OcHOBHbBIE OHATHSA ¥ 3AKOHbLI XUMHH

OcHoBHble OHATHS XuMuH. Bemectro. AtoMm. Mosekyna. XUMHUECKUN AJIEMEHT. AJIIOTPOTIHS.
[IpocTteie u cnoxxHbie BemecTBa. KaueCTBEHHBI U KOJIMYECTBEHHBIA COCTAB BELIECTB. XMMUUYECKHUE 3HAKU U
(dopmynbl. OTHOCUTEITLHBIC AaTOMHAS U MOJIEKYIsipHas Macchl. KonmuuecTro BelecTra.

OcHoBHBbIe 3aKOHBI XuUMMH. CTexuomeTpus. 3aKOH COXpPaHEHHsS MacChl BEIECTB. 3aKOH
TIOCTOSTHCTBA COCTAaBa BEIIECTB MOJNICKYJISIPHOM CTPYKTYpPHI. 3aKOH ABOTaIPO U CIICICTBUS UX HETO.

PacueTHble 331241 HA HAXOXKACHUE OTHOCUTENBHON MOJIEKYJIIPHOM MACChl, OMPEACICHNE MAacCOBOM
JIOJTA XUMUUECKHX 3JIEMECHTOB B CJIOJKHOM BEIICCTRBE.

JdeMoHcTpanuu. Moaeny aTOMOB XUMUYECKUX DJIEMEHTOB. MOAENN MONEKYJ MPOCTBIX U CIOKHBIX
BerecTs (mapocrepkHeBrie U CTrioapTa—bpurieda). Komtekims npocThIx U cOXKHBIX BelecTB. HekoTophie
BeIIeCTBa KoMUUecTBOM 1 Mojb. Mojens MonsipHoro o0beMa razoB. Asmtorpornus ¢ocdopa, KUCIoposa,
0JIOBA.

IIpopunbabie M NpodecCHOHATBHO 3HAYUMBbIE 3JJIeMEHTbI CO/Aep:KaHus. AJUIOTPOIHBIC
MojuKauKy yriepoja (anmas, rpadur), Kuciioposia (KHCIOPOI, 030H), oJioBa (cepoe W Oeoe OJI0BO).
[lonsTre 0 XUMUYECKOHN TEXHOIOTHH, OMOTEXHOJOTHH U HAHOTEXHOJIOTHH.

1.2. Ilepuoamueckuii 3akon u Ilepumoguyveckasi cucreMa XuMHYecKHX 3ementoB JI.H.
MenesieeBa U CTPOEHNE aTOMA

MMepunoanuecknii 3axkon .M. Menpneneea. Otkpreitue .M. Menaeneersiv Ilepuoamdeckoro
3akoHa. [Teproauyeckuii 3akoH B popmysimpoBke .M. Menyeseepa.

[Tepuoaudeckast TabaMIIa XUMHUICCKUX 3JIEMEHTOR — Tpaduueckoe oToOpakeHUE TIePUOTUISCKOTO
3akoHa. CTpyKTypa ICpPUOANYCCKON TaOJMIBl: IEPHOABI (MaJible W OOJIBIIME), TPYIIIbl (TJIaBHAS U
nmoOoyHas).

Crpoenne atoma u nepuogudeckuii 3axon /.. MenneseeBa. AtoMm — ciiokHast yactuua. Spo
(MMPOTOHBI U HEUTPOHBI) M ANIEKTpoHHAsA obonouka. M3oTomsl. CTpoeHHe dNIEKTPOHHBIX 000JIOUEeK aTOMOB
DJIECMCHTOB MalIbIX I1epuoioB. OCOOECHHOCTH CTPOCHHS OSJICKTPOHHBIX O0OJIOUCK aTOMOB 9SJICMCHTOB
OOJBIIUX TEPUOJIOB (MIEPEXOAHBIX dIeMeHTOB). [lonsTue 06 opoutansx. s-, p- u d-OpOuTanu. DIeKTPOHHbIE
KOH(PHUTypaIH AaTOMOB XUMHUCCKUX DJICMCHTOB.

CoBpemeHHas (POpPMYITHPOBKA TEPHOJTUUECKOTO 3aKOHA. 3HAUYCHHE TEPUOJMUECKOTO 3aKoHa H
IIEPUOJANYECKON crcTeMbl XUMHUYeCcKUX wieMeHTOB [I.JMI. MeHuerneeBa i pa3BUTUS HAYKM M TIOHUMAaHUS
XUMHYECKON KapTUHBI MUpA.

JdemoncTpauuu. Pasznmmunbie gopmbl Tlepuoguueckoid CUCTEMbl XHMHUYECKHUX dJieMeHTOB JI..
MenieneeBa. JlnHaMudeckue TaOIuUIB! s MoJienipoBaHus [lepronundeckoil cucteMsl. DieKkTpu3anus Tel
U UX B3aMOCHUCTBUE.

JlaGoparopuble onbiThl. MonenupoBanue mnoctpoenus llepuoauueckoil TaOMUIBI XUMHYECKUX
9JIEMEHTOB.

IIpopmwibHbie 1 1POPecCHOHAIBHO 3HAYMMBIE JJIEMEHTbI COJep:KaHusl. PaauoakTUBHOCTS.
Hcrnosib30BaHnE PaJMOAKTUBHBIX H30TOIIOB B TEXHUYECKHX ICISIX. PEHTICHOBCKOE H3JIy4eHHE M €ro
HCIIOJIb30BAHUE B TEXHUKE U MemuuuHe. MopenupoBaHHE KaK METOJ IPOrHO3HPOBAHMS CUTyallud Ha
IIPOU3BOJICTBE.

1.3. CrpoeHue BelecTBa

HNonnasi xummnueckasi cBsi3b. KaTHOHBI, UX 0Opa3oBaHUE U3 aTOMOB B pPe3yibTaTe Ipolecca
OKHCJICHUS. AHUOHBI, UX 00pa30BaHKUE U3 aTOMOB B Pe3yJbTaTe Ipoliecca BOCCTAHOBICHMS. VIOHHAs CBA3b,
KaK CBS3b MEXJy KaTHOHAMH M aHHOHAMM 3a CYET 3JIEKTPOCTATHYECKOro MpuTskeHus. Kimaccugukarms
MOHOB: TI0 COCTaBY, 3HAKy 3apsiia, HAIMYUIO THAPATHON 000J109KU. MOHHBIC KPHCTAILIMYCCKUC PCHICTKU.
CBoiicTBa BEIIECTB C HIOHHBIM TUIIOM KPUCTALTHYECKOM PELIETKH.



KoBanenTHasi xumMuueckasi cBsi3b. MexaHu3M 00pa3oBaHMsi KOBAJICHTHOM CBs3U (OOMEHHbIM W
JOHOPHO-aKUENTOPHBIN). ONEKTPOOTPULIATENbHOCT. KOBalleHTHBIE TNONSApHAash M HEMOJspHAs CBA3H.
Kparnocts koBajeHTHOH CBs3U. MoekylisipHble M arOMHbIE KpucTajuiMueckue peierkd. CBoiicTBa
BELIECTB C MOJICKYISIPHBIMU ¥ ATOMHBIMH KPUCTATTHYECKUMH PELIETKAMH.

Metananueckas cBsi3b. Merauivyeckas KpUCTAJUIMUECKAs PEIICTKA U METAJIIMUECKas XUMUUecKast
CBA3b. PU3HUECKUE CBOMCTBA METAILIOB.

ArperaTHble COCTOSIHUSI BellleCTB U BOJIOPOAHAsA CBfA3b. TBepjoe, XHUJKOE W razooOpasHoe
cocrosiHus BemecTs. Ilepexon BeniecTBa U3 OQHOrO arperaTHOro COCTOSIHMS B Apyroe. BonoponHas CBs3b.

Yucrteie BemecTBa U cMecH. [lonsatue o cMecu BemiecTB. ['oMoreHHsie ¥ reTeporeHHbLIE CMECH.
CocraB cMmeceil: 00beMHasi © MacCOBast OJM KOMIIOHEHTOB CMECH, MacCOBast 0JISL IPUMECEH.

Jucnepcubie cucremsl. [lonatue o nucnepcHoi cucreme. JlucnepcHas ¢asza U JucrepcHoOHHAs
cpena. Knaccudukanus nucrnepcHbix cucteM. [IoHsSTHE 0 KOJUTOUAHBIX CUCTEMaXx.

JemMoHcTpanuu. Mojienh KpUCTAJUIMYECKON pelIeTKH XJopuja HaTpus. OOpasilbl MHHEPAJOB ¢
MOHHOW KPUCTAUIMYECKOM PEIIETKOW: KaabLUTa, rajguTa. Monenu KpUCTAUIMYECKUX PELIETOK «CyXOro
Tha» (WM MoJa), anMasa, rpaduTa (win kBapia). [Ipubops! Ha Kuakux kpuctamiax. O0pasibl pa3TuIHbIX
IOUCTIEPCHBIX CUCTEM: IMYJBCHM, CYCIICH3HH, adpo3oiielt, reneit u 3omeii. Koarymsauus. Cunepesuc. Dddext
Tugnmans.

JlaGopaTopubie ombiThl. [Ipurotornenue cycreHsuu kapOoHara Kaibllus B Boje. [lomyueHue
OMYJIbCUN MOTOPHOTO Macia. O3HaKOMJIEHHE CO CBOMCTBAMU IMCIIEPCHBIX CUCTEM.

IIpopunbubie U npodeccnoOHATBHO 3HAYMMbIE JJIeMEHThI cojep:xkanus. [loasgpHocTs cBA3M U
noJsipHOCTh  MoJIeKy bl  KonaeHcamms. Tekydects. Bosronka. Kpucrammmsamusa. Cyonmumanus u
necyomumanua. AHOMaTMU (GU3UUECKUX CBOMCTB BOABI. JKUIKHE KpUCTAIUTBL. MUHEpabl U TOPHBIC TTOPOIBI
KaK IPUPOIHBIE CMECHU. DMYJIBCUU U CYCIIEH3UU. 30JH (B TOM 4YHCIE a’po30iid) U reiu. Koaryssmus.
Cunepesuc.

1.4. Boga. PacTBOpbL. JDIeKTPOJIUTHYCCKAS TUCCOLM AN

Boaa. PacTBopsbl. PacTBopenne. Boaa kak pacrBopuress. PactBopumocTts BeniecTB. HachieHHEbIE,
HEHACBIIIEHHBIC, MEPECHIICHHBIE PACTBOPEL. 3aBUCUMOCTL PACTBOPUMOCTH Ta30B, KUJIKOCTEH U TBEPABIX
BCILICCTB OT Pa3IMYHBIX (PAKTOPOB.

MaccoBas 10111 paCTBOPEHHOTO BEUECTBA.

DJIEKTPOJUTHYECKAA AUCCOUMALIMA. OJIEKTPOJIUTBI M HEAICKTPOJIUTBL  DIEKTPOJIMTHUECKAS
aucconuanua. MexaHusmbl 3JIEKTPOIUTHUECKON JUCCOIMAIIMU ISl BEHIECTB C Pa3IMYHBIMH TUIIAMU
XUMHAYECKOM CBSI3U. ['maparupoBaHHbIE M HErWApaTupoBaHHbIC HOHbL CTEIEHb WIEKTPOIUTUUECKOM
muccorranuy. CuiibHble U ciaalOble 37eKTPOSUTHl. OCHOBHBIE MOJOKEHUS TEOPUU AJIEKTPOIUTHYECKON
aucconurann. KuceiaoTel, OCHOBaHUS M COJIM KaK HJICKTPOJIUTHL

Jemoncrpanuu. PactBopumocTs BeliecTB B Bojie. CoOMpaHue ra3oB METO/I0M BBITECHEHUS BOJIBI.
PacTBOpeHME B BOJIE CEPHOM KHUCIOTHI M coiield aMMoHHs. OOpasibl KpUCTALUIOTHAPaTOB. M3roToBieHne
TUIICOBOM MOBSA3KU. VcTIbITaHHE pacTBOPOB AJIEKTPOJIUTOB M HEAIEKTPOIUTOB Ha MPEAMET JUCCOIUAIINY.
3aBUCHMOCTB CTCIICHU NICKTPOJIUTUYCCKON JUCCOIMALMHA YKCYCHOM KHCJIOTBI OT pa30aBiieHUsI pacTBOpA.
JIBHKEeHME OKpAIllEHHBIX MOHOB B 3EKTpUUYECKOM nosne. [IpuroTopneHue xecTkoM BOJBI U YCTPAHEHUE €€
xecTkocTH. MoHuThL. OOpa3iibl MUHEPAIBHBIX BOJI PA3IMYHOTO HA3HAYCHUSL.

IIpakTnueckas padora. [Ipuroroenenue pactBopa 3aJaHHON KOHLIEHTPAIUY.

IIpodpunabubie W npoeccHoOHAIBLHO-3HAYUMBIE JJeMEHTBhl coJepkaHus. PacrBopeHue Kak
¢usuko-xumuueckuit nporecc. TeroBeie 3¢dexTsl npu pactBopeHuu. Kpucramtoruaparsl. Perienune
3aJa4 Ha MAcCOBYIO JIOJIK0 paCTBOPEHHOI'O BelecTBa. [IpruMeHeHne Boibl B TEXHUUYECKUX LesiX. KecTKocTh
BOJIbI U CIIOCOOBI €€ yCTpaHeHUs. MUuHepaIbHbIe BOIbI.

1.5. Knaccudgukanmsi HeoOpraHmyeckux coeMHeHHi U X CBOMCTBA

Kucaorel m ux cBoiictBa. KuciioTbl Kak 9J€KTPOJIMTHI, MX KIACCH(UKAIMS 110 PA3IMYHBIM
Npu3HaKaM. XHUMUYECKUE CBOMCTBA KHUCJIOT B CBETE TEOPUU DIIEKTPOJIUTHYECKON IUCCOLHALUU.
OCOOCHHOCTH B3aMMOJICHCTBHSI KOHIICHTPUPOBAHHON CEpHOM M a30THOM KHCJIOT ¢ MeTtauiamMu. OCHOBHbBIC
CHOCOOBI OTYYEHUS KUCIIOTHI.

OcHoBanus ¥ UX cBoiicTBa. OCHOBaHMS KaK NICKTPOJMUTHI, WX KIACCU(HKALMS 110 PA3IMIHBIM
NpU3HAKaM. XUMUYECKHE CBOMCTBA OCHOBAaHUI B CBETE TEOPHUHU AJIEKTPOJIUTUYECKOM IUCCOLUALMU.
PassioskeHre HepaCTBOPUMBIX B BOJIe OCHOBaHMI. OCHOBHBIC CIIOCOOBI TIOJTY4CHUSI OCHOBAHUM.



9

Coau u nx cpoiicrBa. Cosit Kak 3eKTposiuTbl. COM CPEJIHUE, KUCIBIC U OCHOBHbIC. XUMUUYCCKU
CBOWCTBA COJIEH B CBETE TEOPUH IIEKTPOJUTHUSCKON Arcconraui. CrrocoObl MOTyUeHHs COJEH.

['upponus conei.

Oxcuabl M ux cBoiicrBa. CoieoOpaszyronue ©u HecosieoOpasyiomue OKcuapl. (OCHOBHBIE,
aM(pOTEPHbIC M KHUCIOTHBIC OKCH/IbI. 3aBUCMMOCTb XapakTepa OKCH/Ia OT CTCIICHU OKMCIICHUSI 00pa3yroliero
ero Metaymuia. XUMHUYECKUE CBOMCTBA OKCUIOB. [lomydeHrne okCuaoB.

JdemoncTpanuu. B3aumoeiicTBue a30THOM U KOHIICHTPUPOBAHHON CEPHOM KHUCJIOT C METAJIJIaMHU.
lopenne ¢ochopa u pacTBOpeHHe NPOAYKTa ropeHus B Bozae. IlomyueHwe u cBoiicTBa amdoTepHOro
ruJipokcua. HeoOpaTumeblit runipoinms kapousia kambius. OOpaTUMBIN THAPOIU3 COJICH pa3IMYHOrO THIIA.

JlaGopaTtopHble onbIThl. lcnbITaHWe PacTBOPOB KUCIOT HHAMKaropamu. BsaumoneicTBue
METAJUVIOB € KHUCIOTaMU. B3auMojeiicTBHE KHCIOT € OKCHJaMM METaJlIoB. B3auMonelcTBHe KHUCIOT C
OCHOBaHUAMU. B3anMozaencTBre KUCIO0T ¢ COSAMMU.

HcnpiTanue pactBopoB miesnouel nuankaTopamu. Bzaumoeicteure menouel ¢ constmu. Pasnoxenue
HEPaCTBOPUMBIX OCHOBaHHM.

BzaumopeiictBue coneit ¢ metatamMu. B3anmojeicTBue coneit apyr ¢ apyrom. ['maponus coneit
Pa3IMYHOIO THIIA.

Ipopuiabubie 1 NPogeccHOHATBHO 3HAYUMbIE JIEMEHTHI coAep:kanus. [IpaBnna pasOarieHus
cepHOM KHCIOTHL. Mcrmonmp3oBaHMe CEpHOM KHUCIOTHI B MPOMBIIUICHHOCTH. Ekue mienouw, ux
WCNOJIb30BAHKE B MPOMBIINUIEHHOCTH. ['allieHass W HeraieHas U3BeCTb, €€ NPUMEHEHHE B CTPOHUTEIhCTBE.
['umc u anebacTp, TUIICOBAHUE.

[Tonsitue o pH pacrBopa. Kuciornas, menounas, HeMTpaibHast Cpejibl PACTBOPOB.

1.6. Xumu4veckue peaknuu

Kinaccnpuxkanusa xumudeckux peaknuii. Peakiuy coeuHeHus, pas3lIoKEHUs, 3aMCIICHUS,
oomeHna. Karasmrrueckue peakiuu. OOpaTuMble U HeoOpaTuMble peakuni. [ OMOreHHbIC W I'eTepOrcHHBIC
peakIyu. DK30TCPMUUECKUE U JHJOTCPMUYECKHE peakiuu. TermmoBol 3(QPeKT XUMHYECKUX PEeaKITHid.
TepmoxumHuyecKre ypaBHCHHUSL.

OKHCINTEIbHO-BOCCTAHOBHUTENIbHbIE  peakuuu. Crenenp  okucnenus. OKucauTens U
BOCCTaHOBJICHHE. BoccraHoBuTellb W OKHCIECHHE. MeToJl AJICKTPOHHOTO OajaHca Uil COCTaBJICHHS
YPaBHEHHUM OKHUCIUTETHLHO-BOCCTAHOBUTENBHBIX PEAKIIUM.

CxopocTh XuMHYecKHX peakuui. [ToHsTHE O CKOPOCTHM XMMHUYECKHMX pPEaKLMH. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKUX peaKIuil OT pa3duuHbIX (PAKTOPOB: TPHUPOJBI pEarupyroliux BeEHIeCTB, HX
KOHICHTPALIUHU, TEMIIEPATYPbI, IOBEPXHOCTHU COLPUKOCHOBEHUS M UCII0JIb30BAHMUS KaTaJIn3aTOPOB.

OobparuMocTh XHUMHYeCKHX peaknuil. OOpaTuMble W HeOOpaTHMble peakIMU. XHUMUYECKOE
paBHOBECHE U CIIOCOOBI €TI0 CMCLICHUSL.

Jemoncrpanun. [TpuMepsl HEOOPATUMBIX peakluid, UAYNMX ¢ 00pa3oBaHHEM OCajKa, ra3a WU
BOJIbl. 3aBUCUMOCTb CKOPOCTH PEaKIMU OT IPUPOIbI pearupyrolux BeliecTB. B3aumoeiicTBie pacTBOpoB
CEpHOI KUCJIOTHI ¢ PACTBOPAMH THOCYJIb(aTa HATPUS Pa3IUIHON KOHIIEHTPAIIUU B TeMIlepaTypbl. Mojienb
KUIBILIETO CJIOSL. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peaklMy OT IPUCYTCTBHS KaTajJu3aTopa Ha Ipumepe
Pa3IOKEHUST TIEPOKCH/IA BOJIOPO/Ia C MOMOIIBIO JTMOKCHJIA MapraHiia U Karaigasbl. MoJienb 3eKTPOIH3eEpa.
Mopenb 37IeKTPOIM3HON BaHHBI IS [IOJTYYEHUST AJIFOMUHUS. MO KOJIOHHBI CUHTE3a aMMHUAKa.

JlabopaTopHble onbIThL. Peakiius 3amelneHus MeOW >KeJIe30M B pacTBOPE MEITHOTO KyIopoca.
Peakimu, umoynme ¢ oOpa3oBaHHEM OCajKa, ra3a WM BOJBL 3aBUCUMOCTh CKOPOCTH B3aHMMOICHCTBUS
COJITHOM KUCJIOTBI C METAJUTAMU OT UX TMPUPOIBI. 3aBUCHMOCTh CKOPOCTH B3aUMOJICHCTBHUS IIUHKA C COJITHOM
KHCJIOTOM OT €€ KOHLEHTPAlMU. 3aBUCUMOCTb CKOpPOCTH B3aumopeuctBusi okcupa meau(ll) c cepnoit
KHUCJIOTOH OT TeMITEpaTypHI.

Ipopunabuble W mnpodeccHOHANBLHO 3HAYHMbIE JJIeMeHTBbI coaep:kaHusi. [lonsTHe 00
DIEKTPONIM3E. DJIEKTPOJIU3  PACIIABOB.  JIEKTPOJIU3  PACTBOPOB.  DJIEKTPOJUTHUECKOE TOTydeHHE
amoMuHus.  IIpaktuyeckoe — mpuMEHeHHME — dJeKkTpoiim3a. | 'anpBaHoImuiacTuka.  ['ajgbBaHOCTErus.
PaduHupoBaHME 1IBETHBIX METAIIOB.

Karanus. T['omoreHHole u rereporeHHble Katayimsaropbl. I[Ipomoropnr. Kartanuruyeckue  siyibl.
HNHruduropsl.

[Tpou3BojicTBO aMMHaKa: ChIpbE, allapaTypa, Hay4Hble IPUHIUIIBL.

1.7. MeTa)lIbI H HEMETALIBI
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Metanabl. OcoOCHHOCTH CTPOCHUS ATOMOB M KpucTaiioB. (Du3nueckue CBOMCTBA METAILIOB.
Knaccudukanms MeTaisioB 1O  pa3iM4HbIM  NpPU3HAKaAM. XUMHYECKHE CBOWCTBA  METaJUIOB.
DEKTPOXUMUUECKUI PsiJi HALIPSDKEHUH MeTaiuioB. Meraiuiorepmus.

OOmme cmocoObl momyueHus MetawioB. [loHatue o Merawnyprud. [lupomeramtyprus,
FUJIPOMETAUIYPrus U 3jieKTpoMeTatyprusi. CruiaBbl UEpHbIC U LIBETHbIC.

Hemeramibl. OcoOeHHOCTH CTpOeHMsT aTOMOB. HemeTayutel — mpoCThIe BEIECTBA. 3aBUCHMOCTH
CBOMCTB TaJIOreHOB OT UX nojoxenus B llepnonnueckont cucreme. OKUCTUTENBHBIE U BOCCTAHOBUTEIHHBIC
CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT MX TOJIOKEHUS B ALY DIEKTPOOTPULATEIBHOCTH.

Jemonctpanun. Komiexims metamio. BzanMmoeiicTBre METaIJIOB ¢ HEMETaJIaMH (Kenesa, [IMHKA
U IIOMHUHHUSA C CEpOM, aMOMUHHUA C HOIOM, CYpbMBI C XJIOPOM, TOpeHHE ene3a B xiuope). ['opeHue
METaJIOB. ATIOMUHOTEPMHUS.

Komnekuust HemeramnoB. ['opeHne HemerammoB (cepbl, ¢ocdopa, yris). BwiTecHeHHe MeHee
AKTUBHBIX TAJIOTEHOB U3 PACTBOPOB UX COJICH 00Jiee aKTUBHBIMU TaJIOTCHAMH.

Mopenns MpOMBIIIIEHHON YCTaHOBKH ISl IIPOM3BOACTBA CEPHOM KUCIOTHL. Mozenb meuu ajist 00Kura
u3BecTHsKA. Kouiekiny TpoayKIuil CUITMKAaTHON TPOMBIIJICHHOCTH (CTekia, ¢apdopa, ¢asHca, 1eMeHTa
Pa3IMYHBIX MapoOK U Op.)

JlaGopaTtopHble OnbITHI. 3akaika U OTIMYCK cTand. O3HAKOMJIEHHE CO CTPYKTYpaMu CEporo u
Oenoro uyryna. PacniosnaBanue py/ xenesa.

IIpakTnyeckue padoTHI.

[omyuenue, coOupanue U pacro3HaBaHue ra3os.

Penienue skcriepuMeHTaIbHBIX 3a/1a4.

IIpopuiababie U NPOPeccHOHATBHO 3HAYUMbIE JJIeMeHThl cojep:xkanHusi. Koppo3usa meramios:
XUMHAYECKasi U JICKTPOXUMHUYECKAsA. 3aBUCUMOCTh CKOPOCTH KOPPO3UM OT YCIOBHH OKPYXKarolled Cpeibl.
Knaccudukanmsa koppo3uu MeETUIOB TO pa3iMyHBIM  TpusHakaM. CrocoObl 3al[UTHl METauIoB OT
KOPPO3HH.

[IpousBo/icTBO UyryHa U CTaAIIH.

[Tosyuenne HemMeTaLIOB (PPAKIIMOHHON IIEPErOHKOM KHJIKOTO BO3lyXa M AICKTPOIM30M PAaCTBOPOB
WM pacIUIaBOB AJIEKTPOJIUTOB.

CunukarHast IPOMBIIICHHOCTb. [Ipon3BOICTBO CEpHON KUCIIOTHI.

2. Opranuyeckasi XuMusi

2.1. OcHoBHbIC TOHSITUSl OPraHHYeCKOd XUMHH M TEOPHSA CTPOCHHS OPraHUYeCKHX

COe/IMHEeHMIT

IIpeamer opranmueckoii xumuu. [IpyupoHbie, UCKYCCTBEHHBIE U CUHTETHYECKHUE OPTraHUYECKUE
BeriecTBa. CpaBHEHHE OPIraHUYECKUX BEILECTB ¢ HEOPraHUYECKUMH.

BanentHOCTh. XUMHYECKOE CTpPOEHHE KakK MOPSJOK COEAHHEHHS AaTOMOB B MOJEKYJbl IO
BaJICHTHOCTH.

Teopusi crpoenusi opranuyeckux coequHenuii A.M. ByriepoBa. OCHOBHbIE TTOJIOKEHHUS TEOPUU
XMMHUYCCKOTO CTpocHHA. M3omepuss u wm3omepbl. XuMHUUecKHe (OpMyIBI M MOICIM MOJICKY] B
OpPraHMYECKON XUMUH.

Kaacenpukanusi opranmdyeckux BemecTB. Kiaccudukanys BEmeCTB 110 CTPOCHUIO YIIIEPOIHOTO
CKeJleTa M HAUIMYHMIO (PYHKIIMOHAIBHBIX rpyiir. ['omosoru u romosorus. Havana Homenxiiatypst IUPAC.

Kaaccuduxkanusi peakunii B oprannyeckod xummuu. Peakuuu nipucoeHeHus (TUIPUPOBAHMS,
TJIOT€HUPOBAHUS, TUAPOTaIOr€HUPOBAHUA, THUIpaTauuu). Peakuuu OTIIEIJIEHHUS (IErHAPUPOBAHUA,
JETUapOraIoreHUPOBaHUs, Aeruaparanun). Peakiun 3amenenus. Peakiuy n3omMepu3anuu.

JdemoncTpauuu. Mogenn MOJEKYJI TOMOJOIOB M HM30MEPOB OPIaHMYECKUX COEJUHEHUMN.
KauecTBeHHOE OOHapy:KeHHE yIiiepo/ia, BOJOPO/IA H XJIOpa B MOJICKYJIAX OPraHUYECKUX COCIMHCHUI.

JlaGopatopHble onbIThl. V3roroBiieHre Moielel MOJIEKYJI OPIraHUYECKUX BEILIECTB.

Ipoduiabubie n npodeccuoHAIBLHO 3HAYUMBIE JJ1eMEHTHI cojiep:xxanus. [lousarue o cydcTpare u
peareHTe. Peakiiuu OKHCIEHUS U BOCCTAHOBJIEHHMS] OpraHWYECKuX BewlecTB. CpaBHEHHE KilacCH(PUKaLMU
COEAMHEHU U KNaccu(UKaluy peakiyii B HEOPraHMUECKOW U OPraHMYECKO XUMUH.

2.2. Yri1eBogopoabl M X NPUPOAHLIE HCTOYHNKH
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AJKaHbl. AJIKaHbl: FOMOJIOTMYECKMH psifl, M30MEpUsT U HOMCHKJATypa ajKaHOB. XUMMUUYECKUE
CBOWCTBa @JIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEILEHUE, pa3loxkeHue, aeruapupoBanue. [Ipumenenue
QJIKaHOB HAa OCHOBE CBOWCTB.

AJIKeHbl. DTUJICH, €ro NOoJIy4YeHUe (JETUAPUPOBAHUEM 3TaHA, IEMOJIMMEpHU3alMel MOJUITUIICHA).
['omonoruueckuit psji, U30Mepusi, HOMEHK/IATYpa aJIKCHOB. XMMHUUYECKME CBOMCTBA ATUJICHA: IOPEHUE,
KaueCTBEHHbIC peakiuu (oOeciBeunBaHue OPOMHOM BO/Ibl M PAaCTBOpA NEpMaHraHaTa Kajus), rujpaTalius,
nonuMepusauus. IlpruMeHnenune sTuaeHa Ha OCHOBE CBOMCTB.

JAuenbl M Kaydyku. [loHaTMe O nueHax Kak yYIJeBOZOPOAax C JBYMs JBOMHBIMU CBA3SIMU.
CormpskeHHbIEe TUeHbl. XMMUYECKUE CBOMCTBA OyTanueHa- 1,3 u n3onpena: o0eciiBeurBaHue OPOMHOM BOJIbI
Y oJiuMepu3aIus B kaydyku. Harypanbuelil 1 cuHTeTUYECKHE KayuyKku. Pe3nna.

AJKHHBL. ATleTHICH. XUMHYCCKHC CBOMCTBA alleTHUIICHA: TOpeHHE, OOCCIBCUHMBAaHUC OpOMHOM
BOJBI, TIPUCOEIMHEHUE XJIOpoBOmOpoAa M ruapaTanus. [Ipumenenuwe aiervneHa Ha OCHOBE CBOMCTB.
MexxknaccoBas U30MEpHUsl C ANKaAUECHAMHU.

Apenbl. benzon. Xumudeckwe  CBOWMCTBA  OCH30Ja: TOpPEHHME, PEAKIMHA  3aMEIICHUs
(rajoreHupoBaHue, HUTpoBaHue). [IprmeHeHne OeH301a Ha OCHOBE CBOMCTB.

IIpupoanble MCTOUYHMKH YIJAeBOA0POAOB. [IpupoaHbIil ra3: cocraB, NPUMEHEHHE B KadeCTBE
TOIUIMBA.

Hedts. CoctaB u mepepadotka Hedrr. [leperonka Hedprr. Hedrenpomyksl.

JemoncTpanuu. ['opeHue metana, aTuseHa, aetuieHa. OTHOILLIEHNE METaHa, D TUJICHA, alleTUIIeHa U
OeH30J1a K pacTBOpaM NepMaHraHara Kajuus u OpoMHo# Boze. [lonydeHne sTrieHa peakuueil neruaparanuu
STAHOJIA, alleTUIIeHa — TUJPOIM30M KapOuia Kanbliusa. Pasnokenue kaydyka MpU HarpeBaHWUM, HCTILITAHUE
MIPOAYKTOB Pasiio’KeHU Ha HenpeneabHocTh. Kostekius obpasios Hedty u HedrenpoaykTos. Komnekius
«KaMeHHBIN yroias 1 IpoIyKIHs KOKCOXUMHIECKOTO MPOU3BOICTBA.

JlaGopaTopubie onbIThbl. O3HAKOMICHHE C KOJUICKIMEH OOpa3noB HEPpTH M IMPOLAYKTOB cc
nepepaboTku. O3HAKOMIICHHUE C KOJUIEKIIMEH KayqyKOB U 00pas3iiaMy U3/IeNuil U3 pe3uHbI.

IIpopuwiabubie U NpodeccHOHATBLHO 3HAYHMbIC 3JJeMEHTbI cogep:xkanusi. I[IpaBuno B.B.
MapkosuukoBa. Knaccudukanuss u HasHadeHue KaydykoB. Krnaccudukanys ¥ HazHaueHHE pPE3MH.
Bynkanuzauus kaydyka.

[Tonydenue areTwieHa MUPOIM30M MeTaHa W KapOWIHBIM criocoOoM. Peakius momumepusarym
BUHWIXJIOpUAA. [TOJMBUHIIIXIIOPHU ¥ €r0 IpuMeHeHue. TpuMepur3ais areTuiicHa B OSH30I1.

[lonstue 00 sxcTpakiuu. Boccranopinenue HuTpoOeH301a B aHWIUH. ['oMonoruyeckuii psij; apeHoB.
Toutyosr. HutpoBanue tosyona. TpoTut.

OcHOBHBIE HANpaBIeHUS TPOMBIIUTCHHON MepepaloTKU MPUPOJTHOTO Ta3a.

[MomyrHbIi HeTAHOM Ta3, ero mepepadoTKa.

[Iporecchl mpoMbIuIeHHOW MepepaloTkH HedTH: KpeKUHT, pudopMHHT. OKTaHOBOE YHCIIO
OCH3MHOB M LICTAHOBOE YHCJIO JU3CIFHOTO TOIUIHBA.

Kokcoxumuueckoe mpon3BOJICTBO U €T0 MPOAYKITHSL.

2.3. Kuciiopoacoaep:xanue opraHudeckie coequHeHust

Cnuprbl. [TonydyeHue sraHosa OpoKEHHMEM IIFOKO3bI M THApaTamueid dTwieHa. [mIpokcribHAs
rpymnmna kak ¢yHKiuoHadbHas. [loHSATHE O TpeerbHBIX OJHOATOMHBIX CIHUpPTaX. XUMHUUECKHE CBOWCTBA
ITAaHOJA: B3aMMOJICHCTBUE C HATPHUEM, 0Opa30BaHUE IPOCTHIX M CIOKHBIX Y(PHUPOB, OKUCICHUC B aJIbJICTHI.
[IpumMeHeHHE ATaHOJIA HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U MPEeIyTPEeXICHUE.

I'munepuH Kak npeacTaBUTENlb MHOTOATOMHBIX clIMpToB. KauecTBEeHHAsl peakiusi HA MHOTOATOMHBIE
cnupthl. [Ipumenenne rmnepuHa.

®enon. Ouznueckue ¥ XMMHYCCKHE CBOiicTBa (peHosa. B3ammHOEe BiMsSHHE aTOMOB B MOJICKYIIC
(deHONa: B3aUMOJIEHCTBUE C TUAPOKCUAOM HaTpHus U a30THOM kuciotoil. IIpuMmeHeHne ¢eHona Ha OCHOBE
CBOWCTB.

Adbiernjibl. [lonstue o0 anpaerumax. AnbaeruaHas rpynmna kak ¢yHKIHoHaIbHas. GopMaibaerun
1 €ro CBOWCTBA: OKHCJICHHE B COOTBETCTBYIOLIYIO KHMCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMI CIIUPT.
[lonmyuenue anbaeruaoB OKUCIEHUEM COOTBETCTBYOIIMX cUpTOB. [IpuMenenue opmanbaeruia Ha OCHOBE
€ro CBOICTB.

KapoOonoBbie kuciaorbl. I[loHATHEe 0 KapOOHOBBIX KucnoTax. KapOokcunbHas Tpymma Kak
¢dyHKIIMOHATIbHAS. ["OoMOJTIOrnyecKkul psij IpeAeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [loiryucHue
KapOOHOBBIX KHUCIOT OKHUCICHHEM aIbJETUAOB. XHUMHYECKHE CBOICTBA YKCYCHOM KHCIOTBI: OOIIue
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CBOWCTBA C MUHEPAJIbHBIMU KUCJAOTAMM M peakuusi srepudukanuu. llpumenenue yKCycHOW KHUCIOTbI Ha
OCHOBE CBOMCTB. BbICIIME dKUPHBIE KUCIOTHI HA NPUMEPE MaJTbMUTUHOBOM U CTEAPUHOBOM.

Chaoxnblie 3¢upbl u xkupbl. [lonydyenue ciioxnbix 3¢pupoB peakuuei srepudukanmu. CiioxHbIC
3upHI B IPUPOAE, UX 3HAUeHUE. [[pMEeHeHre CII0KHBIX 3()UPOB HA OCHOBE CBOMCTB.

XKups! kak cnoxubie 3hupbl. Knaccudukaius sxupoB. XMMHYECKUE CBOMCTBA UPOB: TMAPOJIU3 U
TUAPUPOBAHUE KUIKUX KUPOB. [[puMeHeHNe )KUpOB Ha OCHOBE CBOWCTB. MbLia.

YraeBoabl. YrieBojbl, UX KIacCHPUKAIML: MOHOCAXapubl (TIIIOK03a, (PYKTO3a), JTUcCAXapUJIbl
(caxapo3a) ¥ monurcaxapuasl (Kpaxman v LEJUT0I03a).

I'moko3a — BEIMIECTBO C JIBOMCTBEHHOM (PYHKITUEH — aNbJICTHIOCTUPT. XHUMHUCCKHAE CBOMCTBA
TJIFOKO3BI: OKUCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTaHOBIICHHE B COpPOHT, CIIUPTOBOE OpOXKEHUE.
[Ipumenenue rimrOKO3bI Ha OCHOBE CBOMCTB.

3HayeHue yIJIeBOJIOB B JKUBOU MPUPOE U )KU3HU ueroBeka. [ToHsaTHe 0 peakiMsX MOMUKOHAEHCAluU
Y TUJIPONIN3a Ha MPUMEPE B3aUMOITPEBPAILICHHI: TIIIOK03a —> MOJIMUCaXapyul.

JdemoncTpanun. Okucienve cnupra B anpjaeruja. KauvecTBeHHbIE peakiuu HA MHOTOATOMHBIE
ciupthl. PacTBOpuMOCTh (heHONA B BOAE MPH OOBIYHOW TeMIIepaType W Npu HarpeBaHuu. KadecTBeHHbIE
peakiuu Ha (penos. Peakius cepeOpsiHOTO 3epKajia allbJICTHAOB W TIIIOKO3bL. OKHCICHUE albJIeTUIOB U
[JIFOKO3bI B KUCIIOTY ¢ moMomupio ruapokcuaa menu(ll). KauecrBennas peaxkuus Ha kpaxman. Komnekius
5(UPHBIX Mace.

JlaGopaTtopHble onmbIThl. PacTBOpeHHEe IiMIepMHAa B BOAE U B3aUMOJACWCTBHE C THUAPOKCHIIOM
meu(Il). CroiicTBa YKCYCHOM KHMCIIOTBHI, OOIHME CO CBOMCTBAMH MHHEPATLHBIX KUCIOT. JloKa3aTeIhCTBO
HEIIPEeICIIbHOI0 XapaKkTepa JKUIKOIro Jkupa. B3ammojelcTBHe INFOKO3bI M €axapo3bl € THAPOKCHIOM
menu(Il). KauecTBenHnast peakius Ha Kpaxma.

IIpopmwiabubie U MPOGecCHOHAIBHO 3HAYUMbIC JIEMEHTBI colep:kaHus. MeTWIOBbIA CIIUPT U
€r0 MHCIONBb30BAHME B KAYeCTBE XHMMUYECKOTO CBHIphi. TOKCHMYHOCTH MeTaHONa W TPaBWIA TEXHUKU
OC30IIaCHOCTH IPH PaboOTe ¢ HUM. DTHICHIJIMKOIb M €r0 IMPUMCHCHHE. TOKCHYHOCTh STHIICHIJIMKOISA
TIpaBUJIa TEXHUKUA OE30MACHOCTH TIPU padoTe C HUM.

[Mosyuenue dpeHoIa U3 TIPOILYKTOB KOKCOXUMHUCCKOTO IIPOU3BOJICTBA U U3 OCH30IIA.

[Momukounencarms  popmanmpaeruga ¢ geHormoM B (peHOMOGOPMATBAECTUAHYIO  CMOJTY.
Aneranpaeruia. Ilonarne o keroHax Ha mpumepe areroHa. [IpuMeHeHue aieroHa B TEXHUKE U
TIPOMBIIIIEHHOCTH.

MHoroo0pa3zue KapOOHOBBIX KUCIIOT (II[aBejieBas KUCJIOTa KaK JBYXOCHOBHAs, aKpUJIOBasi KUCIIOTA
KaK HempeJiebHast, OeH30MHas KHCI0Ta KaK apOMaTHIECKast).

[TnenkooOpasyromme Macia. 3aMeHa JKUPOB B TCXHHKC HCIMILCBBIM ChIpbeM. CHHTCTHYCCKHC
MOIOIIHE CPE/ICTBA.

MonouHokucioe OpoxeHue TJr0Ko3bl.  Kuciiomonounsie mpoaykThl. CHIIOCOBaHHE KOPMOB.
Hutposanue nemmonossl. [TupokcunyH.

2.4. AzoTcoaep:kaiuue oprannveckue coequnenus. [lloatumepnbl

Amunbl. [Tonsrue o6 amunHax. AJmdpaTHUecKUe aMUHBI, MX KJIACCU(PHKAIMSI M HOMCHKIIATYpA.
AHUIHH, KaK opraHuueckoe ocHoBaHue. [lomydueHue aHunmHa U3 HUTpoOeH3oma. [IlpuMeHeHne aHUIMHA Ha
OCHOBC CBOMCTB.

AMHHOKHCJIOTBI. AMUHOKUCIIOTBI Kak amQoTepHble NUPYHKIUOHAIBHBIE  OpraHUYeCKHe
COCIMHCHUS. XMMUYECKHE CBOMCTBA aMMHOKHCIIOT. B3aMMOJICHCTBUE CO ILEIOYaMH, KUCIOTaMU U JIPYT C
Ipyrom (peakuus NoJUKoHIeHcauuu). [lentunHas cBa3b U nosunentuabl. [IpuMeHeHre aMUHOKUCIOT Ha
OCHOBC CBOMCTB.

Beaxn. IlepBuuHas, BTOpUYHas, TPeTUYHAS CTPYKTYpbl O€NKOB. XHUMHUYECKHE CBOMCTBA OEIKOB:
TOPCHUE, JICHATYPAIK, THIPOJIN3, IIBETHBIC peakiuu. buosornueckue GpyHKIM OCIIKOB.

Hosmmepsl. benku u noaucaxapuabl Kak OHOTIOINMEPBI.

[Imactmaccel.  [loitydeHue 1IOJIMMEpOB  peakiUed IOJIMMEpHU3alUMd M [IOJIMKOHICHCALUU.
TepmormacTuyHble U TEPMOPEAKTUBHBIE TUTacTMAcChl. [IpencraButenu miactmace.

Bosiokna, ux xiaccudukarms. I[losydeHne BoJIOKOH. OTHENBHBIC IPEICTABUTEIM XUMHYECKUX
BOJIOKOH.
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JemoncTpanun. B3aumopeiicTBue aMmuaka M aHWJIMHA C COJIAHOM KucnoTod. Peakuus anununa c
OpomHOl Bomoi. [lokazarensCTBO HamM4Ms (YHKIMOHATIBHBIX TPYNNI B PacTBOpPaX aMUHOKHCIIOT.
PacrBopenue u ocaxienue 0esikoB. I[BerHbie peakiuu OeskoB. ['opeHre nTuubero rnepa u epeTsiHOM HUTH.

JlaGoparopusbie onbIThl. PacTBOpenue 0emkoB B Bone. OOHapykeHHE OCIKOB B MOJIOKE M B MSICHOM
OysboHe. JleHarypaiius pactBopa Oelika KypUHOIrO sidlia CHMPTOM, paCTBOPAMM COJICH TSDKEJIBIX METAJIOB U
NP HATPEBAHUU.

Ipaxkruueckne padorsl. Pernenne skcriepuMeHTAIBHBIX 337a4 Ha UJCHTU(UKAITUIO OPTaHMYECKUX
coeauHeHui. Pacrio3HaBaHne miacTMace v BOJOKOH.

[MpodpuabHbie U NPodecCHOHAIBHO 3HAYHUMbIE 3JIEMEHThI COepKaHusl. AMUHOKAIPOHOBAS
kucnota. KanpoH kak mpeAcTaBUTENb MOJMAMHUIHBIX BOJIOKOH. Mcmonmp3oBaHue ruaposim3a OSNKOB B
npomeiuieHHOCTH.  [lonmuBunmwixmopua, monuterpadropstuiieH (tedmon). denomodopmansaeruHbe
nactmacesl. Hennynounn. IIpoMeiineHHOe TPOU3BOACTBO XMMUYECKHUX BOJTOKOH.
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