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1.NMMOACHUTEJIBHA 3AIIMCKA

[Iporpamma  001eo0OpazoBaTeIbHON — y4EOHOM — JUCHUIUTMHBI — «XHUMHS)

npenHa3HaueHa A u3ydeHus  xumuu B [ocygapcTBeHHOM — OHOKETHOM
npodeccroHanbHOM oOpa3zoBarenbHOM yupexjaeHun PO «MusiepoBckuil  kazauui
KaJeTCKUl  Mpo(decCUOHATBHBIM  TEXHUKYM»,  peaU3ylIIMM  00pa3oBaTEIbHYIO
nporpaMmy cpeaHero oOmiero oOpa3oBaHUs B TMpeJeinax OCBOCHHS OCHOBHOM
npodeccronanbHoil  oOpaszoBatenbHoi mporpammbl  CIIO (OIIOIT CIIO) nHa 6a3e
OCHOBHOTO 001Iero o0pa3oBaHHUs TpPH MOATOTOBKE KBAIU(PUIMPOBAHHBIX pPabOUHUX,
cyxamux 1o npodeccun 43.01.09 «IloBap, koHAUTEPY.
[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii @I'OC cpeanero oOwmiero
oOpa3oBaHMs, TPEABIBIAEMbIX K CTPYKType, COAEpPKaHHIO M  pe3yJabTaTam
OCBOCHHS yYEeOHON ITUCIUIUIMHBI «XHWMHS», M B COOTBETCTBHH C PexomeHmanmumsmMu
M0 OpTaHW3allMK TOJYYECHHs CPEAHEro OO0Iero oOpa3oBaHUS B MPEIEIax OCBOCHUS
o0Opa30BaTeNbHBIX MPOTPaMM CpEAHEro MNpo(ecCHOHANBHOIO o0pa3oBaHMUs Ha 0ase
OCHOBHOro  obOmero  oOpa3oBaHMsi C  ydeToM  TpeboBaHUM  (eaepanbHbIX
roCyJapCTBEHHBIX  O0Opa3oBaTENbHBIX  CTAHIAPTOB W TMoJydaeMod  mpodeccuu
cpenHero mpodeccronansHoro obpazoBanusi 43.01.09 Ilomap, xonmutep (ytB. I[Ipumkas
Muno6puayku P® ot 09.12.2016 Ne 1569) ecrecTBeHHOHAyYHOTO MPOdHIIS, ¢ y4ETOM
[IpumepHOil OCHOBHOM 00pa3oBaTeNbHOM MMPOTPaMMbl  CPEHEro OOIIEro 00pa3oBaHUS,
0JIOOpEHHOM perieHrueM (erepabHOr0  y4eOHO-METOMUYECKOr0 OOBEAUHEHHUS I10 OOIIEMY
o0pazoBaHuto (poTokos oT 28 uroHs 2016 1. Ne2/16-3).

Pabouass mporpamma pa3zpaboTaHa B COOTBETCTBUU C NPUMEPHON MPOrpamMMoil
o01eo0pa3oBaTebHONM  y4eOHOM JUCHUUILIMHBL  «XUMHSD» [  OpodhecCHOHATBHBIX
opranuzanuii, pexkomenaoBanHod DPIAY «DUPO» (mportokonm Ne3 ot 21.07.2015r.)
Perucrpannonnsiii Homep peuensuu 385 ot 23.07.2015r. ®I'AY «DHUPO».

Copepxanre TporpaMMbl «XHMHS» HAIlPaBICHO Ha JOCTIDKEHUE CIIEAYIOMINX
neJiei:

. dbopMmupoBaHre 'y OOydYalOIIMXCSA YMEHHS  OIEHWBATh 3HAYUMOCTH
XMMHUYECKOT0 3HAHUS JJIsI KAXKI0T0 YETIOBEKA;

. dbopmupoBaHre y 00y4YarOIIMXCS 1ET0CTHOTO MPECTABICHUS O MUPE U POJIH
XMMHU B CO3JaHHM COBPEMEHHOW €CTECTBEHHOHAYYHOW KAapTUHBI MHUPA; YMEHUS
OOBSACHATh OOBEKTHI M TMPOIECCHl OKPYKAIOMIEH NEWCTBUTEIBHOCTH — MPHUPOIHOM,
COLUAIBHOM, KYJBTYPHOM, TEXHUYECKOM CpElbl, — HCHOJBb3Ys ISl 3TOr0 XUMHYECKHE
3HAHUS;

. pa3BUTHE y O0YYAIOUIUXCS YMEHUN pa3nnyaTh (aKThl U OIEHKH, CPAaBHUBATH

OILICHOYHBIE BBIBOJBI, BHUJETh WX CBS3b C KPUTEPHUSIMH OIEHOK U CBS3b KPUTEPUEB C
OTPEICIEHHON CHCTEMOM IIEHHOCTEHW, (POopMyJIUpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

. npuoOpeTeHrne O0yJarouUMHUCS OTbITa Pa3HOOOPA3HOU AESITEIHLHOCTH, OIThITA
MO3HaHUA U CaMOIIO3HAHUS; KIIIOYEBBIX  HABBIKOB,  HMMEIOIINUX
YHUBEPCAJIbHOE 3HAUEHHUE MJI1 Pa3IMYHbIX BHUJIOB JACSITEIbHOCTH (HABBIKOB PEIICHUS
npoOsieM, TPUHATUS pELICHUM, T[OUCKa, aHauu3a U o0paboTKu HH(pOpMaLuH,
KOMMYHHMKATHUBHBIX HaBBIKOB, HABHIKOB M3MEpPEHUI, HABBIKOB COTPYAHUYECTBA, HABHIKOB
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0e30macHOro OOpaIIeHUs ¢ BEIMIeCTBAMH B TIOBCETHEBHOM JKU3HM).

B mnporpammy BKIIOYEHO COJEp)KaHWE, HamNpaBlieHHOe Ha (OPMHUPOBAHHE

y CTYIACHTOB KOMIICTCHIIUH, HEOOXOAMMBIX Il KauecTBeHHOro ocBoeHus OITOIT
CIIO na 06aze OCHOBHOTO 00Imero oOpa3oBaHMs C TOJYyYEHHEM CPEIHEro OOIIEeTro
00pa30BaHUSA—TIPOTPAMMBI  TTOATOTOBKU KBATM(DUIIMPOBAHHBIX ~ PabOUMX, CIyKAaIHX,
(TITIKPC).
[Mlporpamma y4eOHOW JMCHMIUIMHBI «XHMHS» OTpPaXKaeT COACPKAHUSA yUeOHOTO
Marepualia, IOCICIOBATeIbHOCTh €r0 H3YYCHHUs, paclpeleicHue YYeOHBIX YacoB,
TEMaTUKy pedepaToB, BHIBI CAMOCTOSTCIILHBIX pa0dOT, YUHTHIBas CIICHU(HUKY MporpamMm
MOJITOTOBKHA KBaJM(UITMPOBAHHBIX pPa0OYUX, CIY)KAINUX W OCBaWBaeMoi mpodeccuu
cpenuero npodeccuonanpHoro oopazoBanus 43.01.09 «IloBap, kKoHAUTEDPY.



2. OBIIASI XAPAKTEPUCTHUKA
YYEBHOU JUCIUIIJIMHbI «XUMMUA»

XuMHsA — 3TO HayKa O BEIECTBaX, MX COCTaBE W CTPOCHUHU, O UX CBOMCTBaxX H
NpEeBpAIllCHUsX, O 3HAYEHWHM XUMHUYECKHUX BEIECTB, MaTepuUajoB U IMPOIECCOB B
IPAKTUYECKOM ESITeIbHOCTH YeJIOBEKa.

Conepxanne o0mieoOpa3oBaTeibHOM — y4eOHOM AMCHMIUIMHBL — «XHUMUSD)
HAIpaBJICHO HA  YCBOEHHUE 0OYYaIOLTUMHUCS OCHOBHBIX TIOHSITH, 3aKOHOB U
TEOpUM XMMHUM,  HAa OBJAJCHUE YMEHUSMH HAOIIONaTh XUMHUYECKUE SIBICHMUS,
NPOBOIUTh XUMHYECKUN OKCIIEPUMEHT, NPOU3BOJIUTH  Pacy€Thl Ha OCHOBE
XUMHUYECKUX (POPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUH.

B  mpomecce m3ydeHumst xumum y OOydJarommxcst  pPa3BUBAIOTCS
MO3HABATENbHBIE HHTEPECHl M HWHTEIUICKTyaldbHbIE CIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEIbHOM ~ MPHOOPETEHWH  3HAHUM 1O XMMHM B COOTBETCTBHH  C
BO3HUKAIOUIMMH  JKM3HEHHBIMH  TIpOoOJieMaMH,  BOCIHTaHUE OEPEKHOTO
OTHOIIEHUS K MpHUpPOJE, IIOHMMaHue 370poBOro o0pa3a >KHU3HH, HEOOXOJUMOCTU
MPEAYNPEKICHNUS SBICHUM, HAHOCAIIMX BpPEJ 3J0POBBIO M OKpyXkaromeu cpeae. OHu
OCBAaMBAIOT MPHEMBI TPAMOTHOTO, OE30MAaCHOTO HCIIOJIb30BAHUSA XMUMHUUYECKUX BEIECTB U
MaTEepUajoB, MPUMEHIEMBIX B OBITY, B CEJILCKOM XO35HCTBE M Ha MTPOU3BOICTBE.

[Ippu  CTpyKTypupOBaHMM  cOAEpKaHHUA  O0IIe00pa3oBaTENbHOW  y4eOHOMN
OUCUMIUIMHBI 711 TPO(ECCHOHANBHBIX ~ 00pa3oBaTelbHBIX  OpPTaHU3alNH,
peanu3yrnmx o0pa3oBaTeIbLHYIO0 IPOrpaMMy CpeIHero 0011Iero 00pa3oBaHus B IIpeaeiax
ocoerusi OIIOIl CIIO nHa ©6a3e OCHOBHOro o00mIero oOpa3oBaHUs, YYHUTHIBAJIACH
OOBEKTUBHAS PEATHHOCTh — HEOOJBIIONH 00BEM YacoB, OTHYIIEHHBIX HA U3YYCHHE XUMUH,
U CTpEeMJICHHE MaKCUMaJIbHO COOTBETCTBOBATH UACSIM pa3BUBatoiiero ooyuenus. [loatomy
TEOPETUYECKHE BOMPOCHl MAKCHMAJIbHO CMEIICHbl K Hadaly W3Y4YCHHs AUCHIUILIINHBI, C
TeM, 4YTOOBI TMOCHEAyIOUMA (pakTUUeCKUd MaTepuall paccMaTpuUBajiCs Ha OCHOBE
M3YYCHHBIX Teopuid. Peanm3amusi JeAyKTUBHOTO TMOAXO0Ja K M3YUYEHHUIO XHUMHUHU
CHOCOOCTBYET Pa3BUTHIO TAKUX JIOTHUECKUX OTEpalliii MBIIIUICHUS, KaK aHaJIW3 U CHHTE3,
0000IIeHe W  KOHKPETH3alusi, CpaBHEHWE U  aHAJOTHsl, CHUCTEMaTH3aluus W
KJ1IaccuuKanus.

W3ydyenne xumMuu B NPOoQPECcCCHOHAIBHBIX O0pa30BAaTENbHBIX OpraHU3aIUAX,
peanu3yrmx o0pa3oBaTeIbLHYIO IPOrpaMMy CpeIHero 00111ero 00pa3oBaHus B Ipeaeiax
ocoenus OIIOII CIIO nHa 06a3e OCHOBHOTO 0OIIEro oOpa3oBaHUs, HMEET CBOU
O0COOEHHOCTH.

I[Ipu  ocBoenun mnpodeccuii CIIO €CTECTBEHHOHAYYHOTO npodus
podeccuoHaIbHOTO 00pa30BaHMs XUMHUS U3ydaeTcs Oosee yriyOJieHHO, Kak npoduibHas
y4yeOHasi TUCUUIUIMHA, YIUTHIBAIOIIAs CIIeU(PUKY OCBaMBaEMbIX MTPOdeCcCHil.

Crnemupuka  W3ydeHUs  XUMUU  TIpH OBIAZIcHUH  TpodeccusiMu |
CHEIMATILHOCTAMHA €CTECTBEHHOHAYYHOTO MPOQUIIA OTpaKeHa B KaXKIOW TeMe pasziena.

DTOT KOMIIOHEHT pealiu3yercs MpU WHIUBUIYAIbHOW CaMOCTOSITENIbHOM pabdoTe
oOyuaromuxcsi (HanucaHue pedepaToB, MOATOTOBKA COOOIIEHUM, 3alllTa MPOCKTOB), B
npouecce ydeOHOM MeSTeNIbHOCTH TO0JI PYKOBOJCTBOM IIpernojaBarelisi (BBIMNOJHEHUE
XUMHUYECKOTO 3KCIEPUMEHTa—I1a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT, pellieHue
PaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 U T.J.).



B nmpouecce u3ydeHMsT XMMUU ~TEOPETHUYECKUE CBEACHUS  JOMOJHSIOTCS
JAEMOHCTpALUAMU, JAOOPATOPHBIMU  OMNBITAMH W MPAKTUUYECKUMH  3aHATUSMHU.
3HAUUTEIbHOE MECTO OTBOAMUTCS XHMHYECKOMY OJKcHepuMeHTy. OH  OTKpbIBaeT
BO3MOXKHOCTH  ()OPMHPOBaTh y OOYyYarOmMXCsS  CIEHUaTbHbIE  MPEIMETHBIC
yMeHHs: paboTaTh C BEIIECTBAMHU, BBIMOJHATH MPOCTHIE XWMHUYECKHE OMBITHL, YUHT
0€30MacHOMY U 3KOJIOTUYECKH TPAaMOTHOMY OOpAIllEHHUIO C BEIIECTBAMH, MaTepuaIaMu U
IpolieccamMu B OBITY U Ha TPOU3BOJICTBE.

JInst  opraHu3alil  BHEAyJIUTOPHOH CaMOCTOSTENBHOH pPabOThI  CTYJCHTOB,
osnazgesatonux npodeccusmu CIIO ectecTBeHHOHAYYHOTO MPOQPHIIS MPO(HECCHOHATBHOTO
oOpa3oBaHWsI TPENCTaBICH TiepeueHb pedepatoB (AOKIAIOB), WHIWBHIYATBHBIX
MIPOCKTOB.

B nmpomecce wu3ydeHUS XWMHHM BaXHO (OPMHPOBATH HH(DOPMAIMOHHYIO

KOMIIETEHTHOCTh OOydarommxcs. [lo3ToMy mpu opraHu3amnuy caMOCTOSITEIbHON paboThI
HEOOXOJMMO aKIICHTHPOBaTh BHUMAaHHE OOYydYaIOIMUXCS Ha TIOMCKE HWHQOpPMAIMH B
cpeAcTBax Macc-menua, MHTepHeTe, B y4eOHOM M CHEIMaNbHOW JHUTEpaType C
COOTBETCTBYIOIIMM O(hOPMIICHHEM U TIPEICTABICHUEM PE3YIbTATOB.
N3yuenue o0OmeoOpa3oBaTeNbHOW y4eOHOM MUCHMIUIMHBI «XUMHSD 3aBEpIIacTCs
MOJBEJICHHEM HUTOTOB B (opMe »HK3aMeHa B paMKax MPOMEXKYTOYHOW AaTTecTalluu
cryaeHToB B mporecce ocBoeHus ocHoBHOM  OIIOII CIIO ¢ momyueHweM cpemHero
obmrero oopazosanus (IITTKPC).



3. MECTO YYEBFHOM JUCIUILINHBI B YYUEEHOM ILJTAHE

VYyeOHasg nucuuIUiMHa «XUMHUsD SBISETCS Y4eOHBIM TPEIMETOM IO BBIOOPY U3
obsi3atennbHOM mpenMeTHo obnactu «EctectBeHHble Hayku» DPI'OC cpennero ooIero
o0Opa3oBaHus.

B I'BIIOY PO «MKKIIT», peanusyromum 00pa3oBaTeNbHYIO MPOTPaMMy CPEIHETO
oOmero obpazoBanus B npezaenax ocBoeHus: OIIOIT CIIO nHa 6a3e OCHOBHOrO 0OIIETO
oOpa3oBaHusl, ydeOHasi IUCIMIUIMHA « XUMHUSD» U3YYaeTCsl B 00111€00pa30BaTEIbHOM IIUKIIE
yuebHoro tutana OITOIT CITIO Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHusl C MOTYyYCHHEM
cpeanero oomiero oopazosanus (IITIKPC).

Y4eOHOU aucHUmnHa «XHUMHA» BXOIUT B COCTaB OOMMX 00pa3oBaTeNbHBIX
y4e€OHBIX JUCUUIUIMH, (OpMHUpPYEMBIX M3 00s3aTeNbHBIX HpeaMeTHbIx obmacteir @I'OC
cpenHero ooiero oopazoBaHus | u3ydaercs Ha npoduibHoM ypoBHe npodeccun CIIO
43.01.09 «IToBap, KOHTUTEP.

Nzyuenue obmieodpazoBarenbHoi yueoHoM nuctuiummabl OYJ[.09 « Xumus» TecHO
CBS3aHO C TaKMMH JUCIUIUIMHAMHM KaK MaTreMaruka, (pu3uka, OWOJIOTHs, OHA SIBIISETCS
IOPONENIEBTUKOM K  HM3YYEHUI0O  00me  NpoPecCHOHAIBHBIX  JUCHMIUIMH U
MEXIMCIUIUIMHAPHBIX KypcoB 1o npodeccun «lloBap, KoHaUTEPY.

OcBoenue JTUCLUIUIAHBI IIPEAIIOIaraet BBITIOJIHEHUE BHEAYIUTOPHOMN
CaMOCTOATEIbHON padOThl, JOMAIIHUX 33JJaHUN 110 TEMaM, BBIIIOJIHEHUE UHINBUTYaTbHBIX
IIPOEKTOB IO/ PYKOBOJICTBOM IIPENOAaBaTENs.

B Xozme mNpoXoIeHUs MporpamMmbl CTYJEHTHl IOCELIAIOT Yy4deOHbIE 3aHATHS,
3aHMMAIOTCS MHAMBUAYAIBHO O MPOTrpamMMe.



4. PE3YJIBTATBI OCBOEHUSI YUYEBHOM JUCITATLIMHBI

OcBoeHue conepkanus yueOHOU JUCIMILIMHBI « XUMUs», 00€CIIEUNBAET JOCTUKEHHE
CTYIECHTaMHU CIEAYIOIIUX Pe3yabmamos: TUYHOCHHbIX:

. YyBCTBO T'OPJOCTHA U YBaKEHUs K UCTOPUU U JTOCTHKEHUSAM OTE€YECTBEHHOMN
XUMHUYECKON HAyKH; XHMHYECKM TPaMOTHOE TIOBEACHHE B MNPOQPECCHOHATBHON
AESITeIbHOCTH U B OBITY MpU OOpaIIeHUH ¢ XMMHUYECKUMHU BEUIECTBAMH, MaTepHallaMu U
IIpoLIECCaMY;

TOTOBHOCTbH K MTPOJIOJDKEHUIO 00pa30BaHus U TOBBIIMICHUS KBATU(UKAIINN B N30paHHON
poeCCUOHATTEHOM IESITEIIBHOCTH U OOBEKTUBHOE OCO3HAHKE POJI XUMIUYECKIX
KOMIIETEHLIUI B 3TOM;

. YMEHUE HCII0JIb30BaTh JIOCTHKCHHUS COBPEMEHHOM XUMHYECKOU
HayKH u XAMHAYECKHX TEXHOJIOTHI JUTSE MTOBBIIIICHUS COOCTBEHHOTO
MHTEJUIEKTYaIbHOTO Pa3BUTHSI B BRIOPAHHOM NPO(ECCHOHAITBHOM IESTETbHOCTH;

Memanpeomemmblx:

. WCMOJIb30BAaHUE PA3JIMYHBIX BUIOB MO3HABATEIBHOM JIEATEIHBHOCTH M OCHOBHBIX

MHTEJUIEKTYaIbHBIX Onepatiii (MOCTaHOBKA 3aa4u, POpMYIMPOBAHNE TUTIOTE3, AHATIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3alMs, BbISIBJICHUE ITPUYMHHO-CIICICTBEHHBIX CBSA3EH, TIOMCK
aHaAJIOroB, (POPMYJIMPOBAHUE BBIBOAOB) Ul PEILLIECHMs IMOCTABICHHOM 3a/1aud, MPUMEHEHHE
OCHOBHBIX METO/IOB TO3HaHUs (HAOJMIOACHWE, HAYYHBIM 5SKCHEPUMEHT) I HW3Yy4EHUs
pPa3UYHBIX CTOPOH XHMHYECKHX OOBEKTOB U TMPOLECCOB, C KOTOPHIMUA BO3HHKACT
HEOOXOMMOCTh CTAJTKUBATHCS B TTpodeccuoHanbHOU chepe;

. MCIIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JIIs MOTyYEHUs] XUMUYECKON H(OpMAaLIuH,
YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh ISl JOCTIDKEHHMS XOPOIIMX PE3yJIbTaTOB B
npodeccuoHanbHOM cdepe;

NpPeOMEemHbIX:

. c(OpPMUPOBAHHOCTH TPEICTABICHUNA O MECT€ XUMHUHM B COBPEMEHHOW HAy4YHOU
KapTUHE MHpa; MOHMMAaHUE POJIM XUMHUM B (DOPMUPOBAHMHM Kpyro3opa U (yHKUHOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JJIsl pELICHHs [PAKTUUECKHX 3314,

. c(hOpMUPOBAHHOCTh COOCTBEHHOW TMO3UIIMU IO OTHOIICHUIO K XUMHYECKON
uH(pOpMaITIH, TIOTy4aeMOU 13 pa3HbIX HCTOYHUKOB.
. BJIAJICHUE OCHOBOMOJIATAIONIMMUA XUMHWYECKUMHU TOHSITUAMH, TEOPHSIMHU,

3aKOHAMHM ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAaHUE XUMHYECKOH TEPMHHOJOTHEH U
CHUMBOJIUKOM;

. BJIQJICHUE OCHOBHBIMH METOJAMH HAY4YHOTO TIO3HAHHS, WCIONB3yEMbIMU B
XUMUH: HAOMIOJICHUE, OMMCAaHUe, U3MEPEHHe, SKCIIEPUMEHT; yMEHHE 00padaThIiBaTh,00bICHATh
PE3yJIbTaThl TIPOBEACHHBIX OMBITOB M JICNIAaTh BHIBOJIBI, TOTOBHOCTh M CITOCOOHOCTBH TPUMEHSTH
METO/IbI TIO3HAHMS TP PEIICHUH TIPAKTHICCKUX 3a71a4;

. c(OPMUPOBAHHOCTh YMEHHUS J1aBaTh KOJMYECTBEHHBIE OICHKH U TPOBOJUTH
Pacu€Thl 10 XUMHIECKUM (hOPMYJIaM 1 YPaBHEHHSIM;

. BJIaJICHUE TIPABUJIAMU TEXHUKU OE30MACHOCTH TPU HCHOJIE30BAHUN XUMHUYECKUX
BEIIICCTB;

. CdopMupoBaHHOCTh COOCTBEHHOW IMO3HIIMH IO OTHOIICHUIO K XUMHUYECKOU

uH(popMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.



5. COJIEPKAHUE YUYEBHOM TUCHUATIIAHBI

Beenenue

HayuHbie MeToapl MO3HAHUS BEILIECTB M XUMUYECKUX SBJICHUU. PoJb 3kcriepumeHTa u
TEOpUH B XMMHUH. 3HaYeHUE XuMHUM Tipu ocBoeHun mpodeccuit CIIO ecTecTBEHHOHAYYHOTO
npoduis mpodecCHOHATBHOTO 00pa30BaHUsI.

1. Opranuveckass XuMus

1.1. Ilpeamet opranuyeckoii xumuu. Teopusi cTpoeHHs1 OPraHNYeCKUX COeIMHEHNH

Ilpeomem opeanuueckoit xumuu. Ilonstie 06 OpraHMYECKOM BEILIECTBE U OPTaHUYECKOM
xumud. Kpatkuii ouepk UCTOpUM pa3BUTHUSI OPraHUYECKON XUMUM. BUTansM u ero KpyIieHue.
Oco0eHHOCTH CTPOEHMSI OpraHUUYecKUX coerHeHni. KpyroBopoT yriepoaa B mpupoJe.

Teopua cmpoenusa opzanuueckux coeounenuit A.M. Bymnepoea. 1lpennocbuiku
CO3MaHus TeopuH CTpoeHnsA. OCHOBHBIE MOJIOKEHUS Teopuu crpoeHus A.M.bytneposa.
XUMHUYECKOE CTPOEHHUE M CBOMCTBA OpraHMYecKux BemlecTB. [lonsTue 06 n3omepun. CriocoObl
OTOOpaKEHUS CTPOEHHS MOJIEKYJIbI ((popMyiibl, Mosienun). 3HaueHue Teopuu A.M. byTtieposa
JUTSL PA3BUTHS OPTAHUYECKOW XMMHUHU M XUMHYECKHUX ITPOTHO30B.

Crpoenue aroma yriaepoja. DJIEKTPOHHOE OOJaKo M OpOuTallb, S- U p-OpOUTAIIH.
ONEKTpOHHBIE U 3JEKTPOHHO-Tpaduyeckue (GOopMyibl aroMa yrjiepoia B OCHOBHOM U
BO30YKIEHHOM COCTOSIHMSIX. KOBasleHTHast XMMUUECKasi CBSA3b M €€ KIacCU(UKAIMs MO CrIoco0y
nepekpbiBaHusl  opOuTanied (cr- u J--cBsa3u). l[lonstue tubOpuamzaimu. Pasnmuuxble THTIBI
ruopum3aimd 1 (opMa arOMHBIX OpOMTalel, B3aWMMHOE OTTAJIKHWBAHUE THOPHIHBIX
opOuTaiel U MX PACIOJIOKEHUE B TMPOCTPAHCTBE B COOTBETCTBUM C MHUHUMYMOM SHEPIHUU.
['eomeTpusi MOJIEKYJ BEIIECTB, OOpPa30BAaHHBIX AaTOMAaMH yIJEepoJa B Pa3IMYHbIX
COCTOSIHUSIX TUOPHIN3AIINH.

Knaccugpurayusn opzanuueckux coeounenuii. Knaccuduxanusi opraHu4ecKux BEIIECTB B
3aBUCUMOCTH OT CTpOeHUsl yriiepogHoil uenu. [loHsitTue QYHKIMOHAIBHOW TPYIIIBI.
Knaccudukanus opraHnyeckux BEMECTB MO TUITY ()YHKIIMOHATIBHOM TPYIIIHI.

OcHogébl  HOMeHKIamypovl  Opeanu4eckux  eewjecme.  TpuBHATbHBIC
Ha3BaHus. PanuoHanbHasi HOMEHKJIATypa Kak [MPEAIIeCTBEHHHUIIA HOMEHKIATYpPbI
IUPAC. Howmenknatypa IUPAC: npunmumbl  o0pa3oBaHusi  Ha3BaHUM,
CTapIIMHCTBO (DYHKIIMOHANBHBIX TPYII, WX O0OO3HaueHue B mpedukcax u cyddurcax
Ha3BaHUI OPraHUYECKUX BEIIECTB.

Tunwvl xumuueckux césazeil 6 OPp2AHUYECKUX COCOUHEHUAX U CROCOObL UX pa3pbléa.
Knaccugukanus KOBaJ€HTHBIX CBSI3€H MO AJIEKTPOOTPHULIATEILHOCTH CBS3aHHBIX aTOMOB,
crnoco0y TmepekpbhIBaHUsl oOpOuTanei, KpaTHOCTH, MeXaHu3My oOpaszoBaHus. CBA3b
NPUPOALl XUMUYECKOM CBA3M C THUIOM KPHUCTAJUIMYECKOW PEHIETKH BEIIEeCTBA U €ro
¢u3nueckuMu CBOMCTBaMHU. Pa3pblB XMMHYECKOW CBSI3M, KaK MpoOLEcC, OOpaTHBIA ee
oOpa3zoBaHui0. ['OMONMTHYECKMII U  TETEPOIMTHYECKUI  pa3pbiBbl  CBSI3EH, HX
COMOCTAaBJIEHWE C OOMEHHBIM U JOHOPHO-AaKIENTOPHBIM MEXaHW3MaMU MX 0Opa30BaHMSL.
[TonsiTue cBOOOHOTO pauKaiia, HyKI1eo(PUIbHON U 3JIEKTPODUIBLHON YaCTULIBI.

Knaccugpukayus peaxyuiit 6 opzanuueckonu xumuu. lloHATne o0 THHAX W
MexaHu3Max  peakuuii B opranuuyeckoil  xumuu. CyOcTtpar U peareHr.
Knaccudukanmsa  peakumiéi 1Mo  M3MEHEHMIO B CTPYKType  cyOctparta
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(mpucoenuHeHUe, OTIICIUICHWE, 3aMEIIeHUE, W30Mepu3alus) W THIy peareHTa
(pamukanbHBle, HyKJI€ODWIbHBIE, d3JeKTpoduiIbHBIC). Peaknmum  mpucoeaMHEHUS
(AN, Ag), omuvubupoBanus (E), 3amemenus (Sg, Sy, Sg), H30Mepuzanuu.
PasHOBHIHOCTH  peakuuid KaXIOro THMA: TUAPUPOBAHWE ©  JACTUAPUPOBAHUE,

raJIOrCHUpPOBAHNUC )41 ACTAJIOTCHUPOBAHHC, ruaparanusa 151 Acruaparanys,
I'naporaJorcHupOBaHUC )51 ACTUAPOTAIIOTCHHUPOBAHUC, IMoJIMMCepUu3alud )41
ITOJIMKOHACHCAIIHA, ICPLTPYIIIIUPOBKA. Ocobennoctn OKHUCINTCIIBHO-

BOCCTAHOBHUTEIIBHBIX PEAKITUN B OPraHUYECKONW XUMHUH.

Cospemennvie npeocmasneHus o0 XUMUUECKOM CHIPDOCHUU OP2AHUYECKUX
eéeutecme. OCHOBHBIC HaIpaBJIeHUS pa3BUTHUA Teopun cTpoeHus A.M. byrtneposa.
N3omMepus opraHMYecKuX BEmIECTB M e¢ BUAbL. CTPYKTypHash H30MEpPHs: MEKKIIACCOBas,
YIJACPOAHOTO CKEJeTa, TOJOXKEHUS KPaTHOW CBS3M M (PYHKIHMOHAJIBHON TPYIIIBL
[IpocTpancTBeHHass ~ W30MEpHs:  TeOMETpUYecKkas u  onTudeckas.  [loHsarue
ACHMMETPHUYECKOTO IIEHTpa. bHoornyeckoe 3Ha4eHnue ONTUYECKON n3oMepuu. Bzaumuoe
BIIMSTHUE aTOMOB B MOJICKYJIaX OpraHUYeCKUX BEIIECTB. DJIEKTPOHHBIC 3P (HEKTh aTOMOB U
aATOMHBIX TPYMI B OPraHUYECKUX MoOJeKynaxX. MHAYKIMOHHBIN 2 (PEeKT, MOT0KUTEIbHBIN
1 OTPHUIATENIbHBIA, €ro ocoOeHHOCTH. Me3oMepHbIi 3¢ dekT (3hdekT conpsHKeHuUs), ero
OCOOEHHOCTH.

Jemoncmpayuu.  Kosjmexkuuu — opranuueckux — BemiectB (B T.4.
JIEKApCTBEHHBIX TpeIapaToB, KpacuTesei), MaTepuanoB (IPUPOIHBIX U CHHTETHYECKHUX
KaydyKoB, IIJIJaCTMACC M BOJIOKOH) W WU3JENMA W3 HUX (HUTH, TKAHHW, OTIACIOYHBIC
MaTrepuabl).

Monemu monekyn CH,, C,Hy, CoH,, CsHg, CH;OH — mapoctepxHeBbie 1 0OBEMHBIE.
Mogenu OTTadKWBaHUS THOPUAHBIX OpOUTAJIEH C TOMOIIBIO BO3AYIIHBIX IIAPOB.
B3aumoneiicTBue HaATpUsi ¢ ATAHOJOM M OTCYTCTBHE B3aUMOJICUCTBUS C JUITUIIOBBIM
aupom.

OnbIThl, TOATBEPXKAAIONIUME HAMWUWE (PYHKIIMOHAIBHBIX TPYII Y COEIWHEHUMN
Pa3JIMYHBIX KJIACCOB.

Jlabopamopuvie  onvimol.  V3roToBiieHME  MOJEJIeM  MOJEKYydl  —
MPEACTABUTENEH PAa3IMYHBIX KJIACCOB OPraHUYECKUX COCIMHEHUIA.

Ilpakmuueckue 3anamus:

OOGHapy>keHue yriepoja U BoJI0pOoJia B OPraHMYECKOM COCTMHEHUH.

O6Hapy:xeHue rajioreHoB (rpoda belnpinTeiina).

1.2. llpeaesibHbIE YIJIEBOAOPOAbI

I'omonozuueckuii pao ankanoe. llonarue o0 yrieBogoponax. OcoOEHHOCTH
CTPOCHHSI TMPEJCTbHBIX YTJEBOJOPOJOB. AJIKaHBl KakK NPEACTaBUTENIN MPEIeIbHBIX
YIJICBOJIOPOIOB. DJIGKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl METaHa U
IpYTUX ajkaHoB. [omoyiormueckuii psg u wu3omepus mnapaduHoB. HopmansHoe u
Pa3BETBIICHHOE CTpPOCHHUE YyriiepoaHol 1nenu. HomeHkinaTtypa alkaHOB M aJIKUJIbHBIX
3amecturenieid. PUu3ndyeckre CBONCTBA AIKAHOB. AJIKaHbI B IPUPO/IE.

Xumuueckue ceolicmea ankamoe. Peaxuun Sg-TUTA: TamoreHUpoBaHuE (padOThHI
H.H. CemenoBa), nutpoBanue mno KonoBanoBy. MexaHM3M peaklMU XJOPUPOBAHUS
anKaHoB. Peakuuu AErHApUpPOBaHMS, TOPEHUS, KATATUTUUYECKOTO OKHCIICHHUS AJIKAaHOB.
KpekuHr ankaHoB, pa3MyHbIe BHUIbI KPEKWMHTA, MPUMEHEHHE B IPOMBIIIJIEHHOCTH.
[Inponu3 u KOHBEpPCUs METaHa, N30MEpPU3ALKs AIKAHOB.
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Ilpumenenue u cnocobwvt nonyuenus ankanog. OOIACTH NPUMEHEHUS AJKAHOB.
[IpomblIlIeHHBIE CTOCOOBI MOTYYEHHS AJKAHOB: MMOJIYYEHUE U3 MPUPOIHBIX UCTOUYHUKOB,
KPEKUHI MapaUMHOB, IIOJIyUYEHHE CHUHTETUYECKOro O€H3MHa, Ta3upuKauus yris,
THJIPUPOBAaHUE aJIKEHOB. JlabopaTopHble COCOOBI MOJYYEHHUsS allkaHOB: CUHTE3 Bropia,
neKapOOKCHUIMPOBAHKE, THIPOIU3 KapOu1a alFOMUHMSL.

Iuknoanxkanwi. I'oMONOTMYECKHA PAJ W HOMEHKIATYpA LHKJIOAJIKAHOB, UX
obmass ¢opmyna. Ilonstue o HanpskeHMM ULUKIA. M30Mepus LHKIOAJIKAHOB:
MEXKJIACCOBasl,  YIJIEPOJAHOIO  CKenera, reoMmerpudeckas.  I[lomydenume  m
dbusznueckue CBOMCTBA  IHMKJIOATKAHOB. XHWMHUYECKHE CBOICTBAa  IUKJIOAIKAHOB.
Crenn¢rka CBOMCTB MKIOATKAHOB C MaJbIM pa3MepoM IuKia. Peakiuu nprucoeAMHeHUs
Y PaIUKaJIbHOTO 3aMEIICHUS.

emoncmpayuu. Mopenn MOJEKyJl MeETaHa, JPYTHX aJIKaHOB, PA3JIMYHBIX
KoH(popManmii 1uKIorekcaHa. PacTBopenue mnapaduHa B O€H3MHE M HCIapeHHE
pacTtBopuTels u3 cMecu. IlnaBnenue napaguHa v €ero OTHOLIEHHE K BOJE (PaCTBOPUMOCTS,
IUIOTHOCTh, cMauMBaHMe). PazneneHue cMecu OEH3MH-BOJA C IOMOUIbIO JCIUTEIbHON
BOpOHKHU. ['opeHune meraHa, nponaH-0yTaHOBOW cMecH, apaduHa B yCIOBHUIX U30BITKA U
HEJ0CTaTKa KUCIopoaa. B3pblB cMecH MeTaHa C BO3IYyXOM M XJopoM. BoccraHoBiieHne
OKCHJIOB TSDKEJIBIX METaJUI0B napaduaoM. OTHOIIEHHE UKIOTeKcaHa K OpOMHOM BoOJiE U
pacTBOpY NEPMaHIAHATA KaJIHSL.

Jlabopamopnuie onvimepl. VI3roToBICHNE MOJETEH MOJIEKYI AIKAaHOB U TaJOr€HAIKAHOB.
Nsrorosnenne napadhHUPOBAHHON OyMaru, UCIIBITAHUE €€ CBOMCTB: OTHOIIICHHUE K BOJIE U
xupam. OOHapyKEHUE BOJBI, CA)KH, YIIIEKUCIIOTO ra3a B  TMPOAYKTaX TOPEHHS — CBEYM.
O3HaKkOMJICHHE CO  CBOWCTBaMH  TBEpIbIX Mapa(UHOB: IIABJICHUE, PACTBOPUMOCTH B
BOJIE U OPraHMYECKUX pacTBOPUTEISX, XUMHUUYECKas WHEPTHOCTb (OTCYTCTBHUE
B3aUMOJICHCTBUA ¢ OpOMHOW BOJOHM, pacTBOpaMM NE€pMaHTaHaTa Kajius, THIPOKCHZA
HATPUsSI U CEPHOM KUCTIOTHI).

Ilpakmuueckoe 3anamue. 11onyyeHre MeTaHa U U3yYEHUE €r0 CBOMCTB: TOPEHHUE,
OTHOIIIEHHE K OPOMHO# BOJIE M PACTBOPY MEpMaHTaHATa KaJIHs.

1.3. TWIeHOBBIE U IMEHOBbIE YIJIEBOAOPO/IbI

I'omonozuueckuil psao ankenog. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE
MOJICKYJIbI JTHJICHA M alkeHOB. [ omMosormdeckuii psg u oOmiast (opmysa aiKeHOB.
N3oMeprst  3TUIEHOBBIX  YIVIEBOJOPOJOB: MEXKJIACCOBAs, YIVIEPOJHOIO CKEJIETA,
MOJIOKEHUSI KpPAaTHOM CBsI3U, reoMerpuueckas. (OCOOEHHOCTH HOMEHKJIATYpPhl
ATUJICHOBBIX YIJIEBOAOPOAOB, HA3BaHUS BAXKHEUILIMX PaIUKAIOB. DU3MYECKHUE CBOMCTBA
AJKEHOB.

Xumuueckue ceoiicmea ankenos. ONEKTPOMWIHLHBIN  XapakTep peakiu,
CKJIOHHOCTh K PpEaKUUsIM TPUCOCIUHEHMS, OKHUCIICHUS, noiuMepusaimd. [IpaBuso
MapkoBHMKOBA W €ro 3JEKTpOHHOE OOOCHOBaHWE. Peakiuu rajioreHMpoBaHUs,
TUJIPOTaJIOTeHUPOBAHUS, THIpaTaliu, TupupoBanusi. Mexanusm Ag-peakimil. [lonsitue o
PEAKIMSIX MOMMMEpHU3aluu. ['opeHre alkeHoB. Peakiinm OKUCIEHNS B MATKUX U KECTKHAX
ycnoBusix. Peakuumsi BarHepa u ee 3HaueHus Uil OOHapy»KEHUsI HENpENesIbHBIX
YIJIEBOJIOPOAOB, MOTYUEHUS TIIMKOJICH.

Ilpumenenue u cnocoobr nonyuenus aikeHog. VIcronb30BaHUE BBICOKOU
PEaKIIMOHHON CIIOCOOHOCTH AJTKEHOB B XMMUYECKOW MPOMBINIIIEHHOCTH. [I[pruMeneHue
TWIIEHa W TpornuwieHa. [IpoMbllluieHHbIe CIOCOOBI MOJMY4YEeHHUs allkeHOB. Peakiuun
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JNETUAPUPOBAHUST M KpEKWMHra ainkaHoB. JlabopaTopHble CIOCOOBI MOTYyYECHUS
AJKEHOB.

Ankaduenwt. Ilonsrre v kiaccuuKalys TUEHOBBIX YIIIEBOJOPO/IOB M0 B3aUMHOMY
PacroOJIOKEHUIO KpaTHBIX CBsi3ell B Mosekysie. OCOOEHHOCTH 3JIEKTPOHHOTO |
NPOCTPAHCTBEHHOIO CTPOEHUSI COIMPSDKEHHBIX JUEHOB. l[loHsSTHME O "-3IIEKTPOHHOMN
cuctemMe. HomeHkiatypa AMEHOBBIX YriaeBOAOpoAOB. OCOOEHHOCTH XUMHYECKUX
CBOWCTB COIPSKEHHBIX JJUEHOB, KaK CIIEACTBUE UX JIEKTPOHHOrO cTpoeHust. Peakim 1,4-
npucoequueHus.  [lommmvepuszanmst  gueHoB.  CrocoObl  MOMYy4YeHHS — JAMEHOBBIX
yrieBo10po10B: padotel CB. Jlebenena, neruipupoBaHue aKaHOB.

Ochnosnble nOHAMUA XUMUU 6bICOKOMONEKYIAPHBIX COCOUHEHUT HA TIPUMEPE
MPOAYKTOB MOJMMEPU3ALINN AJIKEHOB, AJIKAJUEHOB W WX TaJONCHIPOU3BOIHBIX.
MonomMep, nmonmMep, peakus MOJIMMEPHU3ALNN, CTENEHb MOIUMEPU3aliK, CTPYKTYPHOE
3BEHO. THIIbI MOJMMEPHBIX LENEU: JMHEWHBbIC, Pa3BETBICHHbIC, CIUUTHIC. [loHATHE O
CTEpPEOPETYJSIPHBIX TNoauMepax. [loavmepsl TEPMOILIaCTUYHBIE W TEPMOPEAKTUBHBIC.
IIpencraBnenue o 1uiactMaccax M anmacromepax. [IommdTuiIeH BBICOKOTO W HHU3KOTO
JTABJIEHUS, €r0 CBOMCTBA U npuMeHenue. Karamzarope! Lurnepa-Harra. [lomwmmpornmnes,
ero TMpUMEHEeHHe U CBoiicTBa. [‘amoreHcomepkamuye mOIUMEpHI:  TeDIIOH,
nojauBUHUIXIOopuA. Kayuyku HaTypaibHbld UM cuHTeTHYeckue.  Corommepbl
(OyTamreHCTUpOIIbHBIN KayuyK). Byikanuzanusa kaydyka, pe3uHa u 500HUT.

Jlemoncmpayuu. Monenu MOJEKyJl CTPYKTYPHBIX M IIPOCTPAHCTBEHHBIX M30MEPOB
ankeHoB M ankaaueHoB. Komtekims "Kayuyk u pesuHa’. [lenonumepu3anus Kaydyka.
CryliieHne MIIEYHOTO COKa KaydyKOHOCOB (MOJI04asi, 0OJlyBaHYMKOB, (pUKyca).

Jlabopamopnvie onvimor. OOHapYXEHUE HENPENEIbHBIX COCIUHEHUN B KEPOCHHE,
ckunuaape. O3HakoMJieHME C  o0pa3uaMd TOJMATUJIIEHA U MOJUIPOIUJICHA.
PacniozHaBanne 00pa3loB ajJKaHOB U AJIKEHOB.

Ilpakmuueckue 3anamus:

[TomydyeHue 3TunEHa aeruaparanuen 3STUIOBOTO CIUPTA.
B3aumozpeiicTBue aTriieHa ¢ GpOMHOM BOJON, paCTBOPOM TNIEpMaHTaHATa KaJus.

CpaBHeHHME TUIAMEHHU 3TWJIEHA C IUIAMEHEM MpeAeNIbHBIX YIIIEBOJOPOAOB (METaHa,
MPOTaH-0yTaHOBOW CMECH).

14. AueTuneHoBse YTJIEBOJOPOSH!

I'omonozuueckuit psao ankunog. DIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHUE
aleTWJIeHa M JApPYTUX ajakuHOB. ['oMonoruueckuil psim v obuias (opmyia amKHHOB.
HomeHkiatypa aneTuieHOoBbIX YIiIeBOJOpoAoB. M3oMepusi MexKIaccoBasi, yriaepoaHOro
CKEJIeTa, MOJIOKEHUS! KPATHOU CBSA3U.

Xumuueckue ceonicmea u npumenenue aikunog. OCOOCHHOCTH peaKIui
MIPUCOEAUHEHHUS 110 TPOMHOM yriepoa-yriiepoaHoit cBsszu. Peakuns Kyueposa. IIpaBuio
MapKkoBHHKOBa TPUMEHHUTEIBHO K aneTwieHaM. [loABM>KHOCTH aToma BOJIOpoOAA
(kucnoTHble cBoMcTBa ankWHOB). OKuHcCIeHHE aIKWHOB. Peakuusi  3eIMHCKOrO.
[IpuMeHeHre aleTUIIEHOBBIX YIJIeBO10poa0B. [lommBrHMITaLIETAT.

Ilonyuenue anxkunoe. Ilonyuenue ameTusieHa MUPOJM30M METaHAa M KapOWIHBIM
METO/IOM.

Hemoncmpayuu. Monenu MOJEKyJbl alleTWIEHA U APYrux ainkuHoB. llomyuyenue
aneTwieHa M3 KapOuaa KaiblUsl, O3HAKOMJIEHHE C (U3MUECKUMU U XHUMHYECKUMU
CBOMCTBAMM alLETHJIEHA: PACTBOPUMOCTb B BOJI€, TOPEHUE, B3aUMOAECUCTBUE C OPOMHOM
BOJIOM, paCTBOPOM TepMaHTaHara kanusi, consimu menu (1) u cepedpa.
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Jlabopamopnuie onvimai. VI3roTOBICHHE MOJEIIEH MOJIEKYJI aJJKUHOB, UX U30MEPOB.

1.5. ApomaTnueckue yrieBoa0poabl

I'omonocuueckuii psao apenoe. beH301 Kak NpPEACTABUTENb apeHOB. Pa3putue
npescTaBieHuil 0 crpoeHrun Oenzoiia. CoBpeMEHHbIE MPEACTaBIeHUsI 00 JIEKTPOHHOM U
IPOCTPAaHCTBEHHOM CTpoeHUH OeH3ona. OOpa3oBaHHE apOMAaTUYECKOW ;T-CHCTEMBI.
['omonoru OeH3osla, HMX HOMEHKJIaTypa, oOmas ¢opmyna. Homenknatypa s
IU3aMEIIIEHHbIX  MPOU3BOJHBIX  O€H305a: opmo-, Mema-, NApa-pacrloioKeHUe
3amecturesner. GU3n4ecKkue CBOMCTBA ApEHOB.

Xumuueckue ceoiicmea apenog. Ilpumepsl peakuuil  ANEKTPOPUIHHOTO
3aMEIICHMs: TaJOreHWpOBaHUE, aJKWInpoBaHue (katanu3atopbl Dpunens-
Kpadrca), wnutpoBanme, cynbupoBanue. Peakuuum  ruapupoBaHus |
MIpUCOEIUHEHUS XJIopa K OeH301y. OCOOEHHOCTH XMMUYECKUX CBOMCTB TOMOJIOIOB
6enzona. BzaumHoe BiIMsHUE aTOMOB Ha MPUMEPE TOMOJIOroB apeHoB. OpueHTanus

B peakuusax 3JekTpodmibHoro 3amenienus. Opuenrtantsl | u |l pona. Ilpumenenue

u  nonyuenue  apenog. IlpuponHblE  MCTOYHHMKH
apOMaTHYECKUX  YIVIEBOJOPOAOB.  ApoMaru3anusi  alKaHOB M LUKIIOAJIKAaHOB.
AnxunupoBaHue OeH307a.

Hemoncmpayuu. lapoctepkHeBbIe 1 0ObEMHBIE MOJIENIN MOJIEKYJI O€H30J1a U €ro
roMosioroB. Paznenenue cmecu O€H30/1-BOJa C IOMOILIBIO JEIUTEIBHOW BOPOHKH.
PactBopsitomias cnocoOHOCTh O€H3051a (SKCTPAKIMS OPraHUYECKUX W HEOPTaHMYECKHX
BEILIECTB OEH30JI0M M3 BOJHOIO pacTBOpa HMOJa, KpAacHTENed; pacTBOpEHHE B OEH30IIe
BEILIECTB, TPYAHOPACTBOPUMBIX B BoJ€ (cepbl, O€H30MHON KHCHOThl). ['opeHne OeH3oa.
OtHomieHne OeH30Ja K OpOMHOM BOJAE, pacTBOpy NepmaHranara kanus. llomyudenue
HUTPOOEH3071a.

O3HakomieHHE c duznyeckuMu CBOMCTBaMH apOMaTHYECKUX
YIJIEBOJOPOAOB € wucnoib3oBaHueM pactBoputensi "ConbBeHT". W3roroBineHue u
MCIIOJIb30BaHUE TIPOCTEIIero mpubdopa ajst Xxpomatorpadpuu.

[Tomyyenue OeHzomna nekapOOKCUIUPOBaHHEM OEH30MHON KucCHOoTHl. [lomyuenue u
paccioeHrue SMyiIbcuu OeH3oma ¢ Bojoi. OTHomeHuss OeH3o0jla K OpOMHOM BoAe M
pacTBOpY NEPMAHIaHATA KaJIHSL.

1.6. IlpupoaHble HCTOYHUKH YIJI€BOIOPO/I0B

Hegpmsb. HaxoxneHue B MpuUpojae, COCTaB U (U3WUYECKUE CBONCTBA HE(PTH.
TomnuBHO-?HEpreTHUecKkoe 3HaueHue HedTu. IlpomblnieHHas mnepepaboTka HEPTH.
Pextudukanus HedTH, OCHOBHBIE (pakUMU €€ pa3leleHusi, UX HCIOJb30BaHHE.
Bropuunas nepepabotka HedTenpoaykToB. Pektudukanus mazyTa nNpu yMEHBIIEHHOM
naBneHuu. Kpexkunr nedrenponykros. Paznuunbie Buabl kpekunra, padotsl B.I'. [llyxoBa.
N3omMepuzanus alkaHOB. AJKWJIMPOBAHUE HEMPENEIbHBIX YIJIeBOAOPOJAOB. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO TOIUIMBA. OKTaHOBOE YHUCIIO.

Ilpupoonwiit u nonymmustii negpmanoii 2azpl. CpaBHEHHUE COCTaBa MPUPOTHOTO U
MOMYTHOI'O ra30B, UX NMPAKTHYECKOE UCII0Ib30BaHHUE.

Kamennwiit y2ons. OCHOBHBIE HANpPAaBICHHUS HCIIOJNb30BAaHUS KaMEHHOIO YIJISA.
KokcoBaHne KaMEHHOro yris, Ba)KHEWIIME NPOLYKTBI JTOr0 IIpolecca: KOKC,
KAMEHHOYTOJIbHAsl CMOJIa, HajacMosibHas Boga. CoeauHeHus, BbIACISEMBIE U3
KaMEHHOYTOJIbHOM CMOJIBL. [IpoayKThI, TOTy4yaemble U3 HAACMOJIbHOW BOJBI.

DKOJIOTUYECKUE aCMEKThl JOObIUM, MEepepadOTKU W HCIOJIb30BAHUS TOPHOYHX
UCKOIAEMBbIX.
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Hemoncmpayuu. Komnexkuus  "IlpuponHble  MCTOYHMKHA — YIJIEBOJOPOJOB'.
CpaBHeHue mporieccoB ropeHusi Heptu W mpupoaHoro raza. ObpazoBaHue HeTAHOM
TUICHKH Ha TIOBEPXHOCTH BOABI. KaTanmuTudeckuii kKpekuHT napaduHa (HiId KepoCHHa).

Jlabopamopuvie  onvimel.  OmpeneieHWe  HAIMYHMS — HEMPEIETbHBIX
YIJICBOIOPOZIOB B OCH3WMHE M KEpoCHHE. PacTBOpMMOCTh  pa3inudHbBIX
HeTenpoaykToB (OC€H3MH, KEPOCHH, AU3EIbHOE TOIUIMBO, Ba3elUH, mapaduH) ApPyr B

JpyTe.
1.7. 'uapokcujbHbIe COeTUHEHUsI

Cmpoenue u Knaccugukayua cnupmoe. Kiaccupukanuss CHOUPTOB MO THUILY
YIJIEBOAOPOAHOIO  pajuKaiga, 4YUCIY THAPOKCUJIBHBIX Tpynn M THUIy aroMa
YIJIEpOJa, CBSI3aHHOIO C THIPOKCWIBHOM — TpYyNIoOH.  DJIEKTPOHHOE 151
MIPOCTPAHCTBEHHOE CTPOCHUE TMAPOKCHIIBHOM Ipynibl. BiHsiHUE CTpOEHUsI CIUPTOB HAa MX
¢bu3ndeckue CBOMCTBA. MEXMOJICKYIApHAs BOJAOPOIHAS CBS3b. [ OMOJIOTHUECKHH pPsif
MpPEACNbHBIX OJJHOATOMHBIX CHHUPTOB. M30Mepus U HOMEHKJIATypa aJIkaHOJIOB, UX OO0IIas
dbopmyna.

Xumuueckue  ceolicmea  a1Kawmonoe.  PeaklunoHHas  CIOCOOHOCTH
IIPEACIBHBIX  OJAHOATOMHBIX CcOuUpTOB. (CpaBHEHHME KHUCIOTHO-OCHOBHBIX  CBOWCTB
OpraHMYEeCKMX W HEOPraHUYECKUX COENMHEHMH, conepxkamux OH-rpynmy: Kucior,
OCHOBaHUM, aM(pOTEpPHBIX COECTUHEHHH (BOIBI, CIUPTOB). Peakuuu, NMOATBEp)KIArOLINeE
KUCJIOTHBIE CBOMCTBA CHUPTOB. Peakuum 3aMelmIeHHs THAPOKCUIBHOM  TPYIIIHL.
MexMoueKkysipHas JEeTuApaTalus CIUPTOB, YCIOBUS OOpa30BaHUsI MPOCTBIX I(PUPOB.
CrnoxxHble 3(pUpbl HEOPraHUYECKUX M OPTraHUYECKUX KHUCJIOT, PEaKUUU ITepUPHUKALUU.
OxucIIeHHE U OKUCTUTENBHOE JErHIPUPOBAHUE CIIUPTOB.

Cnocoowvl noayuenus cnupmog. I'uiponuns ragoreHaakaHoB. [ uaparanus aakeHoB,
yCJIOBHS €€ MpoBeieHus. BoccTaHOBIEHNE KapOOHUIIBHBIX COCTMHEHUIA.

Omoenvuvle npedcmagumenu aikanono6. MeTaHON, €ro MNPOMBIIUIEHHOE
[IOJIydeHUE M  INPUMEHEHHE B  IPOMBINUICHHOCTU. buosormdeckoe  JIeHCTBHE
MertaHona.  Crenuguyeckue  crmocoObl  MOJMYYEHHsS  STHIOBOIO  CIUpTA.
PU3MOIOTHYECKOE IEUCTBUE ITAHOJIA.

Muozoamomnste cnupmoi. UV30oMepuss U HOMEHKIATypa IIPEACTABUTEIICH
IBYX- M TPEXaTOMHBIX  cnupToB.  OcCOOEHHOCTM ~ XMMHUYECKHX  CBOMCTB
MHOTO2TOMHBIX CIIUPTOB, ux KaueCTBEHHOE oOHapy>KeHHe. OtnenbHbIC
MPEACTABUTENN:  JTUJCHIJUKONb,  [JMIEPUH, CHOCOOBl  HUX  IMOJYYEHHS,
MPaKTUYECKOE TPUMEHEHHE.

@Denon. DNEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue (eHosa. BzauMHoe BIUsSHME
apOMAaTUYECKOIr0 KOJIbIA U THUIPOKCUIBLHOU TPYIIIIHI.

XvUMHUYECKHe CBOMCTBAa (eHosla Kak (QYHKIUS €ro XUMHUYECKOrO CTPOCHHS.
bpomupoBanue ¢enona (kauecTBEeHHAs! peakiusi), HUTpOBaHUEe (MMKPUHOBAS KUCIIOTA, €€
cBoiicTBA M mpuMeHeHne). OGpa3OBaHME OKPALICHHBIX KOMIUIGKCOB C HOHOM Fe’,
[Tpumenenne denona. [lomyuenue GpeHona B MpOMBIITUICHHOCTH.

Jlemoncmpayuu. Monenu monexyn cnupToB U ¢GeHoyioB. PacTBopumMocTh B BOJIE
aJIKaHOJIOB, ATWJICHTJIMKOJS, MHLeprHa, peHona. CpaBHEHHE CKOPOCTH B3aMMOICHCTBUS
HATpUs C ATAHOJOM, IMPOIMAHOJIOM-2, 2-METHIIPONaHoJoM-2, riuiepuHoM. [lomydenune
OpoMaTaHa U3 3TaHoja. BeiTecHeHue geHosa u3 (GeHossiTa HaTpUsl YTOJbHOM KHUCIIOTOM.
Peakust genona ¢ popmanbaerugom. KauectBeHHble peakiiuy Ha (eHoJ. 3aBUCUMOCTHU
pacTBOpUMOCTH (heHOJIa B BOJIE OT TeMIeparypsl. BzaumoneiictBue geHosa ¢ pacTBOpOM
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menouyn. Pacno3sHaBanue pacTBOpoB (heHOmsITa HaTpus U KapOoHaTa HaTpus (6apOoTaxk
BBIJILIXa€MOTO BO3/yXa WU JEHUCTBUE CHUJIBHOM KHCJIOTHI). Pacrio3HaBaHue BOJHBIX
pacTBOpPOB (peHosa U rIUIEpPHUHA.

JlabopaTopHbie onbIThl.  Pextudukamuss  cMecu  3TaHOJ-BOJA.
OO6HapykeHue BO/bl B a3€0TPOIMHON CMECH BOJBI U ATHIIOBOTO CITUPTA.

Ilpakmuueckue 3anamusn:

N3yuenue pacTBOpUMOCTH CIIMPTOB B BOJIE.

OxucIieHrEe CIIUPTOB Pa3IMYHOTO CTPOEHUSI XPOMOBOM CMECHIO.

[Toyuenune muatunoBoro 3¢upa. [lonyduenue riuepara Meam.

1.8. Anbaeruabl 1 KETOHBI

TI'omonozuueckue paowl anvoecudos u kemonog. I1oustre 0 KapOOHUIIBHBIX
COCIUHEHUSX. OIJIEKTPOHHOE CTpPOEHUE KapOOHWIbHOW rpymmbl. M3omepus wu
HOMEHKJIaTypa aJbJErMJ0B M KETOHOB. (DHU3HYECKHME CBOMCTBA KapOOHMIIBHBIX
COCTMHEHU.

Xumuueckue ceolicmeéa  anv0ecu0oe u  Kemonog. PeakunoHHas
CIIOCOOHOCTh ~ KapOOHMJIBHBIX ~ COEQUHEHUH. Peakiuu  OKUCIEHUS  aJbJCTUJIOB,
KAQUeCTBEHHbIC pEAKIMA Ha albJECTUAHYI0 Trpynmny. Peakuuu NONMKOHIAEHCALINH:
oOpazoBanue PpeHoI0POopMaTbIETHIHBIX CMOJ.

Ilpumenenue u nonyuyenue KapoOOHUIbHBIX cOeOuHeHuil. IIpuMeHeHne ajbIerui0B
U KETOHOB B OBITY M MPOMBIIUICHHOCTH. AJBJCTHIIBI U KETOHBI B Tpupoje (dbupHbIe
Macna, (epomonsbl). IlomydyeHue KapOOHUJIBHBIX COEAUHEHUNW OKHCJICHHUEM CIHUPTOB,
rujpatanyMeld ajikWHOB, OKHUCJIEHHEM YIJIEBOAOPOJAOB. OTAeNbHbIE NPEICTaBUTENN
aNbJIETUIOB U KETOHOB, ClIeU(PUUECKUE CTIOCOOBI X MOJYYEHHS U CBOWCTBA.

Jemoncmpayuu. lapoctepkHeBble 1 00bEMHBIE MOJEIIA MOJIEKYJ aJIbJIETUAOB U
KeTOHOB. [loiydeHne yKCyCHOro anpJerujia OKHUCIEHHUE HTaHOJia XPOMOBOM CMECHIO.
KauecTBeHHBIEC peakIuy Ha albJCTUIHYIO TPYIIITY.

Jlabopamopnsie onvimel. OKUCIICHUE ATaHOJIA B dTaHAIb PacKajJ€HHOW MeTHOMU
npoBosiokoit. Ilomydenme (Penomodopmanmpaerugnoro mnoauMepa. Pacmo3HaBaHue
pacTBopa aieToHa u GhopmalivHa.

Ilpakmuueckue 3anamus:

N3yueHne  BOCCTAHOBHUTENIBHBIX  CBOWMCTB  albJETHUIOB:  PEAKIUS
"cepeOpsiHoro 3epkana’, BocctaHoBiIeHue ruapokcuaa meau (II).

B3aumoneiictBue popManbaeruaa ¢ THAPOCYIbGUTOM HATPUS.

1.9. Kap6oHoBble KHCJIOTHI U UX NPOU3BOAHbIE

T'omonozuueckuit pso npeoenvHbvIX 00HOOCHOBHBIX KAPOOHOBHIX KUCTOM.
[lonsiTue o0 KapOOHOBBIX KHUCJIOTaX M WX KiIacCUpUKALMS. DIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE  CTPOEHUE KapOOKCWJIBHOW  TPyNmbl. [ OMOJOTHYECKUW  psin
MPEACIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT, WX HOMEHKJIATypa W HW30MEpHs.
MexMOJIeKYyIIpHbIE  BOJOPOAHBIC CBSI3M KAapOOKCWJIBHBIX TPYII, WX BIHUSHHE Ha
(du3nYecKre CBONCTBA KApOOHOBBIX KUCIIOT.

Xumuueckue ceolicmea KapooHoebix Kucaom. Peakuuu,
WUTIOCTPUPYIOLIME  KUCIIOTHBIE CBOWCTBA W HMX CpPaBHEHHE CO  CBOMCTBaMH
HEOpraHn4yeckux KucioT. OOpa3zoBaHue (PYHKUIHMOHAIBHBIX MPOU3BOIHBIX KapOOHOBBIX
kucior. Peakumu sTepudukanuu. AHTUIPUILI KAPOOHOBBIX KHUCJIOT, UX IOJIYYEHHUE U
pUMEHEHUE.
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Cnocoowvt nonyuenus kapoonosvix Kuciom. OmoenvHble npeocmasumenu u ux
3Hauenue. OOUME CrMOCOObI TONYYCHHS: OKUCIECHUE alKaHOB, alIKCHOB, MEPBUYHBIX
CIOUPTOB, albJETUAOB. BaxHelinue mNpeacTaBUTENNM KapOOHOBBIX  KHUCIOT, HUX
Ouosoruyeckasl poJib, creuuuueckue CrnocoObl MOMYYEHHUs, CBOMCTBA W MPUMEHEHUE
MYpPaBbUHOW, YKCYCHOM, NMAJIbMUTHHOBOM Y CTEAPUHOBOMW; aKPUJIOBOW U METAKPUIOBOM;
OJICMHOBOM, JINHOJIEBOU U JINHOJIEHOBOM; IIIaBEJIEBOI; OCH30MHOM KHUCJIIOT.

Cnoocnvte  3¢puper.  CTpoeHME U HOMEHKJIATypa  CJIOXHBIX  3(HUPOB,
MEXKJIaccoBasi M30Mepusi ¢  KapOOHOBbIMU  kuciotamu. CrocoObl  MOTy4YeHUs
CIOXHBIX 2QUpoB. OOpaTUMOCTh peakUuu STePUPUKAIUU U (DAKTOPHI, BIUSIOLINE
Ha  cMmemieHHe  paBHoBecusi.  OOpazoBaHHE  CIIOKHBIX  MOJUI(PHUPOB.
[Tommatunentepedranar. JlaBcaH Kak TPENCTABUTENb CHHTETHYECKUX  BOJIOKOH.
XHUMHUYECKUE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX I(PUPOB.

Kupwvr. XKupbl kak cnoxueie 3¢upbl runepuHa. KapOoHOBBIE KHCIOTHI,
BXOJSIIME B COCTaB JKUPOB. 3aBUCUMOCTb KOHCHCTEHIIMM >XUPOB OT HUX COCTaBa.
XVUMUYECKME  CBOWCTBA  JKMpPOB: TUAPOJIA3, OMBUICHHE, THUIPUPOBAHUE.
buonoruueckas posb )KUPOB, X UCIIOIB30BAHHUE B OBITY U IPOMBIIIJIEHHOCTH.

Conu kapoonosvix kuciaom. Moia. CriocoObl MOTYyUYEHUS COJICH: B3aUMOJICHCTBUE
KapOOHOBBIX KHUCJIOT C MeETaJlJlaMd, OCHOBHBIMH OKCHJIaMH, OCHOBAHMSIMH, COJISIMU;
IIEJIOYHON THUIPOIU3 CIOXKHBIX 3(QUpOB. XHMMHUYECKUE CBOMCTBA CoOJieH KapOOHOBBIX
KHUCJIOT: TUAPOJIN3, PEAKIUH MOHHOTO OoOMeHa. Mbuia, CYHIIHOCTh MOIOLIEro JEHCTBUS.
OtHoleHMe MbUIa K JKecTkon Boae. CuHTeTMueckne Morwmme cpeacrea — CMC
(merepreHTsl), UX MPEUMYILECTBA U HEJOCTATKHU.

Jemoncmpayuu. 3HAKOMCTBO C  (U3MYECKUMHM CBOMCTBAMHM  BaKHEHIIUX
KapOOHOBBIX KHUCJIOT. Bo3ronka OeH30iHOW KUCHAOTBL. OTHOIIEHHE pa3IMYHBIX
KapOOHOBBIX KHUCIOT K Bojie. CpaBHeHHe pH BOAHBIX pAacTBOPOB YKCYCHOM M COJITHOM
KHCJIOTBl OJIMHAKOBOW MOJSpHOCTU. [lomyueHrne mpuUsTHO MaxHYLIEro CIOXHOTO 3(dupa.
OTHOLIEHHE CIMBOYHOIO, MOACOIHEYHOT0, MAIIMHHOTO Macejl W MaprapuHa K OpoMHOU
BOJIE M paCTBOPY IIEpMaHraHaTa Kajausl.

Jlabopamopnvie onvimel. B3auMonelCTBHE pacTBOpa YKCYCHOW KHUCIOTBI C
MarHueM, OKCHUJOM ITMHKa, ruapokcuaoM kenesa (III), pactBopom kapOoHaTa Kamus u
creapata Kanus. O3HaKOMJIEHHE ¢ 00pasliaMU CIIOKHBIX 3(pupoB. OTHOLIEHUE CIOXKHBIX
7(UpOB K BOJE M OPraHMYECKUM BeliecTBaM. "BriBefieHue" JKUPHOTO MATHA C TTOMOIIBIO
CIOXHOTO 3(upa. PacTBOpUMOCTh XKUPOB B BOJE€ U OPraHUYECKUX PACTBOPUTEISAX.
CpaBHEeHHE MOIOIIMX CBOMCTB X0351MCTBEHHOTO MblJIa U CMC B 5)K€CTKOM BOJIE.

Ilpakmuueckue 3anamus:

PacTBOpUMOCTh pa3iaM4HBIX KapOOHOBBIX KHCJIOT B Bojie. B3aumojelicTBue
YKCYCHOM KUCIOTHI ¢ MeTaymaMu. [lonydenre n3oammioBoro 3¢rpa yKCyCHOU KHCIIOTHI.

CpaBHEHHE CTENEHU HEHACBINIEHHOCTH TBEPAOrO M MKHUAKOTO XKUPOB. OMBLICHHUE
xupa. [lomyuyenue mMbla U U3ydyeHUE €ro CBOWMCTB: MEHOOOPAa30BaHHUE, PEAKIIU HOHHOTO
oOMeHa, TUAPOIIN3, BbIIEJIEHUE CBOOOIHBIX )KUPHBIX KUCIIOT.

1.10. YriaeBoanl

Ilonamue 06 yenesooax. Knaccudukamuss yrieBogoB. MoHo-, au- U
MOJINCAXapUIbl, MNPEICTABUTENN Ka)XXIAOW TIpPYIIbl YIVIEBOAOB. buonorudeckas pojb
YIJIEBOJIOB, MX 3HAYEHHE B KU3HU YEJIOBEKa U OOILECTB.

Monocaxapuost. CTpoeHHME W  ONTHYECKas M30MEpUs  MOHOcaxapuaoB. Hx
Kjnaccudukanus 1O YUCIY aTOMOB VIiepojla M Mpupojie KapOOHWIbHOW TpPYIIIBI.
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®opmynbl Puniepa u Xeyopca g U300paeHUs: MOJIEKYJl MOHOcaxapuaoB. OTHeceHue
MoOHOcaxapuaoB K D- u L-psaay. Baxkneliue npeicraBuTesn MOHO3.

['moko3a, cTpoeHHe ee MOJIeKyJdbl M (Qu3nueckue cBoiicTBa. Tayromepusi.
XUMHUYECKHe CBOICTBA TJIFOKO3BL:  PEaKIUU T10 AITBACTUIHON TpyIiie
("cepeOpsiHoro 3epkaina’, OKHMCIEHHUE a30THOM KHUCJIOTOM, ruapupoBanue). Peaxiuu
[JIFOKO3bl KAK MHOTOATOMHOT'O CHUPTA: B3aWMOJICUCTBUE TIIIOKO3bI C TUIPOKCHUIOM MEIH
(I) mpu xomHaTHOW TemrepaType W HarpeBaHUU. PasznuyHble TUNBI OpOXKEHUS
(cnupToBoe, MOJIOYHOKHUCIO0E). [ I0K03a B pupoze. buonornyeckas poiab U mpuMeHEHUE
roko3bl.  DpykTo3a Kak u30Mep TUIIOKO3bl. CpaBHEHHE CTPOEHUS MOJEKYJIbl U
XUMUYECKUX CBOMCTB TUIFOKO3bI U (PpyKTO3bl. DPyKTO3a B MPUPOJIE U €€ OMoIoTHIecKas
pOJIb.

[Tento3bl. Pubo3a u me3okcupnbdo3a Kak MpeAcTaBUTENN aibaoneHTo3. CTpoeHne
MOJIEKYJL.

Jucaxapuowvt. Ctpoenue  aucaxapuaoB. Crnoco0  COUIEHEHUsS]  IIUKIIOB.
BoccranaBnuBaroiye 1 HEBOCCTAHABIMBAIOIIME CBOKWCTBA JUCAXapUIOB KaK CIIEJCTBUE
cowieHeHUs1 LMKiIa. CTpO€HHE M XMMHYECKHE CBOMCTBA caxapo3bl. TE€XHOJIOTMYECKHUE
OCHOBBI IPOU3BOJCTBA caxapo3bl. JIakTo3a 1 MabTO3a, KAK U30MEPHI CaXxapo3bl.

Honucaxapuowi. OOmee crpoeHre mnoiucaxapugoB. CTpoeHHE MOJIEKYJIbI
KpaxMalia, aMuio3a U aMiIoNneKTuH. OU3nYecKre CBOKMCTBA KpaxMalia, €ro0 HaX0XKICHUE B
npupoje u ouosorudeckas poib. [nukoreH. Xumuueckue cBoicTBa kpaxmana. CTpoeHue
AJIEMEHTAPHOI0 3B€HA IIEJUII0JI03bI. BiusiHMe CTpOoeHUs TOJIMMEPHOM 1enu Ha (pu3nyecKkue
U XUMHYECKHE CBOMCTBA LEJUIIONO3bl. ['MIPOSN3 LEIITI0N03bl, 00pa30BaHUE CIIOXKHBIX
3(UpOB ¢ HEOPraHUUECKUMH U OPTaHUYECKUMHU KuciaoTaMu. [ToHsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHBIA IIENK, BUCKO3a. HaxoxaeHnue B mpupoje U OMOJOruyeckas pojb
1eJuTr0s103bl. CpaBHEHUE CBOMCTB KpaxMalia v IEJUTHOIO3bI.

Jemoncmpayuu. OOpa3ipl yriaeBogoB U uzaeauil u3 Hux. IlomydeHue caxapata
KaJIbI[Msl W BBIJEIEHUE C€axapo3bl M3 pacTBOpa caxapara Kaiblus. BzanmoneiicTBue
TJIFOKO3bI ¢ (DYKCUHCEPHUCTOMN KUCIOTOW. OTHOIIIEHHE pacTBOPOB CaXxapo3bl U MaJIbTO3bI K
Cu(OH), npu nHarpeBanuu. O3HaKOMJICHHE C (U3NYECKMMHU CBOMCTBAMH KpaxMmana U
nesuono3sl.  HaOyxaHue memnrono3sl W Kpaxmania B Boje. llomydenuwe TpuHUTpaTa
1EeJUTH0103b1. KOJUIeKIHs BOJIOKOH.

Jlabopamopnuie onvtmol. O3HaKOMIICHHE C (DU3NYECKUMHU CBONCTBAMU TJIFOKO3bI
(anTeyHass ymakoBKa, TaOseTku). KucnoTHeld ruaposin3 caxapo3bl. 3HAKOMCTBO C
oOpaznamu monucaxapuaoB. OOHapyXeHHE Kpaxmajia ¢ IIOMOIIbI0 Ka4eCTBEHHOU
peakiuu B Mejie, xjaebe, HorypTe, MaprapruHe, MaKapoOHHBIX U3CIUSIX, Kpynax.

Ilpakmuueckue 3anamus:

Peakis  "cepeOpstHoro  3epkana’  IIIOKO3bl.  B3auMoneicTBHE — TJIFOKO3BI €
ruapokcuom meau (I1) mpu paznuyHbIX TeMneparypax.

JleiicTBME aMMHAYHOTO PacTBOpa OKCHJIA cepedpa Ha caxaposy.

OO6Hapy:kXeHHe JJaKTO3bI B MOJIOKE. J{elicTBHE no/Ia Ha KpaxMall.

1.11. AMHHBI, AMHHOKHCJIOTHI, 0€JIKHU

Knaccugpukayus u uzomepus amunos. llonstue 06 amunax. [lepBudnbie, BTOpUYHbIE U
TpeTUYHbIC aMHHBI. Kiaccudwukaius aMHHOB IO THITY YTIJICBOJAOPOJHOTO pajvKaia U
YHCITy aMUHOTPYII B MOJIeKyse. ['oMonorndeckue Psiibl MPeAeIbHbIX aTU(paTnIecKux 1
apOMaTUYECKUX aMUHOB, U30MEPHS U HOMEHKJIATypa.
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Xumuueckue ceoiicmea amuHo6. AMWHBI KaKk OPraHAYECKAE OCHOBAHUS, WX
CpPaBHEHME C aMMHAKOM W JPYTMMHA HEOPraHMYECKUMU OCHOBaHUSMH. (CpaBHEHHE
XUMHUUYECKUX CBOMCTB aM(aTUIeCcKUX U apoMaTHYeCKuX aMMHOB. OOpa3oBaHUe aMHIOB.
AnnnuHoBble KpacuTend. [loHsiTme O cuHTeTMYeCKHMX BOJOKHaX. [lommamuael u
NOJINAMUJIHBIE CHHTETUYECKHE BOJIOKHA.

Ilpumenenue u nonyuenue amunos. Ilonyuenrie amuaoB. Padotst H.H. 3ununa.

Amunoxucnomel. IlonsiTue 00 aMUHOKHUCIIOTaX, UX KiIacCU(UKAIMS U CTPOSHHUE.
Ontryeckast n3oMepHs a-aMUHOKHUCIOT. HomeHkarypa aMMHOKHUCIIOT. /[BOMCTBEHHOCTh
KHUCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U €€ IPUYMHbL. bunossipabie noHbL. Peakimmn
KoHAcHcaumu. llentunHas cBsi3b. CHUHTETMUECKHE BOJIOKHA: KAlPOH, OHAHT.
Knaccudpukaimms  BosmokoH.  [loydyeHue  aMMHOKHMCIOT, WX MOpPUMEHEHHE U
ouosiornyeckasi QyHKIUS.

benxu. benku kak npupoaHbie nojumepsl. [lepBuyHas, BTOpUu4Has, TPETUYHASA
M 4YETBEpTUYHAsl CTPYKTypbl OenkoB. DuOpwUBIpHBIE U TJIOOYJSIpHBIE  OEJKH.
XuMHYECKUE CBOWCTBA OEJKOB: TOpPEHME, JACHATypalus, TUAPOIN3, KaYECTBEHHBIC
(uBeTHBIE) peakuuu. buonmornueckue ¢GyHKIMKM OENTKOB, MX 3HaueHue. benku Kak
KOMITOHEHT muIy. [TpoGiema OeKoBOro roJogaHust ¥ Iy TH €€ PeIeHUS.

Hemoncmpayuu. Guznyeckue CBOMCTBA METHIAMHUHA: arperaTHOE COCTOSTHUE,
LIBET, 3aIlax, OTHOIIEHHUE K BoJAe. | opeHrne meTnwiamuHa. B3auMozaencTBre aHWIMHa U
METWIAMHUHA ¢ BOJOW U KuciaoTaMu. OKpalllMBaHUE TKAHEW aHWJIMHOBBIMHU KPACUTEIISIMH.
OOHapy>xeHue (QyHKIIMOHATIBHBIX TPYMI B MOJIEKYJIaX aMUHOKUCIOT. HelTpanuzanusi
LIEJIOYA AMUHOKMUCIOTOW. Heurpanmusaiuss KUCiIoTbl aMUHOKHUCIIOTOM. PacTBopeHue u
ocakaeHue OEJIKOB.

Jlabopamopnusie onvimal. VI3roToBICHNE MIAPOCTEPKHEBLIX U OOBEMHBIX MOJIENIEH
W30MEpHBIX aMHHOB. PacTBopeHue O€IkoB B BOjEe M UX Koaryssiiws. OOHapykeHue
Oelika B KypyUHOM SIHIIE U MOJIOKE.

Ilpaxkmuueckue 3auamu:

O6pazoBanue coneit annnHa. bpomuposanue anmminaa. OOpaszoBaHue

coseit rvuHa. [omydenne MemHoM comm riviHa. JleHaryparums Oenka.

[{BeTHBIC peakiy OSTKOB.

112. A3zoTcoaep:Kaiue reTePOLMKIMYECKHEe  COCIMHEHUS.
HyxkienHoBbI€ KMCJIOTHI

Hyxkneunoewie kucnomot. HyknenHOBBIE KUCIOTBI KAK MPUPOIHBIE TOJIUMEPHI.
Hykneotunsl, ux crpoenue, npumepbl. AT® u AJID, ux B3aMMOIIPEBPAICHUE U POJTh
atoro mnporecca B npupoae. [lonstue JIHK n PHK. Crpoenne JIHK, ee nmepBuuHas u
BTOpUYHAas cTpykTypa. Padotel ®. Kpuka u JI. Yorcona. KomruieMeHTapHOCTh a30TUCTBIX
ocHoBanuii. Permmkarus JIHK. Ocobennoctu crpoenus PHK. Tunmer PHK un mx
ouonornueckue (yHkiuu. [lonsarue o Tpouynom koze (komone). buocunres Oenka B
KUBOM KJleTke. [ eHHast umxeHepust U OuorexHosorus. TpaHcreHHbIe (POpPMBI pacTeHU 1
YKUBOTHBIX.

Jemoncmpayuu. Monenu MOJEKYJl BaXHEHIIMX TeTepouukioB. Koimeknusa
FETEPOLIUKIIMYECKUX COeAUHEHUM. JleiicTBUEe pacTBOpa MNUPUAMHA HAa WHIUKATOP.
B3aumogeiictBue npuanHa € CONsiHOM  Kuciotod. Mopens  mosekynsl  JIHK,
JEMOHCTpAlUs TPUHIUANA KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBaHWU. (OOpasiisl
MPOIYKTOB THUTAHUS W3 TPAHCTEHHBIX (OpPM pacTeHWid W >KUBOTHBIX. JlekapcTBa u
Mpenaparthl, H3rOTOBJICHHBIE METOJaMU T€HHOW WHKEHEPUH U OMOTEXHOIOTHH.
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Jlabopamopnuie onvimol. V3roToBNEHNE 00BEMHBIX U HIAPOCTEPKHEBBIX MOJENIEH
A30TUCTBIX T€TEPOLUKIIOB.

1.13. buosornyeckn akTUBHbIE COeIMHEHUS

Depmenm wv1. IloHsiTue 0 (QepMEeHTaX Kak O OMOJIOTMYECKUX KaTalu3aTopax
0esikoBoi Mpupoibl. OCOOEHHOCTH CTPOEHUS U CBOMCTB B CPABHEHHUH C HEOPTAHUYECKUMU
karanuzaropamu. Kiaccudpukamuss ¢epmeHToB. OCOOCHHOCTH CTPOEHUS W CBOMCTB
(hepMEHTOB: CEIEKTUBHOCTh U 3P (HEKTUBHOCT. 3aBUCUMOCTh aKTUBHOCTH ()EPMEHTOB OT
temrniepatypsl U pH cpenbl. 3HaueHue GepMeHTOB B OWOJOTMU W TPUMEHEHUE B
MPOMBIIUIEHHOCTH.

Bumamunw. Tlonstue o Butamunax. Mx xinaccudukamus u o6o3nauenue. Hopma
noTpediaeHus: BUTAMUHOB. BogopacTtBopumble (Ha npuMepe ButamMmuHoB C, rpynnsl B u P)
U KApopacTBopuMble (Ha npumepe ButamuHOB A, D wu E). ABurtammno3ssi,
TUIIEPBUTAMUHO3BI U TUTIOBUTAMHUHO3bI, UX MPOQUITAKTHKA.

Topmonwr. 1TloHsiTHE O TOPMOHAX KakK OWMOJOTMYECKHM AaKTHUBHBIX BEIIECTBAX,
BBIIOJIHSFOUIMX ~ DHAOKPMHHYIO  PEryJsLUI0  JKU3HEACIATEIBHOCTH  OPraHU3MOB.
Knaccudukanys  TOpMOHOB:  CTEpPOMABI,  NPOU3BOJHBIE  AMHUHOKHUCIIOT,
NOJIMNENTUIHbIE U OeNKoBble TOPMOHBL. OTHENbHbIE NPEACTABUTEIN: HCTPAAMON,
TECTOCTEPOH, UHCYJIVH, aJIpECHAJINH.

Jlekapcmea. IloHsTHE O JIeKapcTBaxX KaK XUMHOTEPAIIEBTUYECKHUX IIperaparax.
Kpartkue ucropnueckne cBeACHUS O BOSHUKHOBEHUH U Pa3BUTHHM XUMHOTEpanuu. I'pynmsl
JeKapCTB: CcylbpaMuabl (CTPENTOLMA), AHTUOMOTUKHU (NMEHUIMIUIMH), AHTUIHPETUKU
(acniupuH), aHAJIBreTUKU (AHAIBIUH). MexaHu3M JEHCTBUSI HEKOTOPBIX JIEKApPCTBEHHBIX
MpEenaparoB, CTPOEHUE MOJIEKYJ, IPOTHO3UPOBAHUE CBOIMCTB Ha OCHOBE aHAM3a
XUMHUYECKOTO CTpOEHUS. AHTHOMOTHKH, UX KIacCU(PHUKalUusg 1O CTPOCHUIO, TUIY U
cnekTpy nerctBus. bezonacHeie cnocoObl TPUMEHEHUS, JIEKAPCTBEHHBIE (POPMBI.

Jemoncmpayuu. CpaBHeHne ckopoctu pasnoxenus H,O, mnox npeictBuem
depMenTa KaTanmasel W Heopramumdeckux katamusatopoB: Kl,  FeCl;, MnO,.
OOpasiel  BUTaMUHHBIX —mpernapaToB. llomuBuramunsl. Wmmoctpamuu  doTtorpaduit
KUBOTHBIX C pa3IU4YHBIMU (QopMamMH aBUTaMHUHO30B. [lmakar ¢ wu300pakeHUEM
CTPYKTYpPHBIX (OpMYJ 3CTpajauoia, TECTOCTEPOHAa, aJpeHanuHa. BsaumopaeiicTBue
anpeHasimHa ¢ pactBopom FeCls. benkoBas mpupoma WHCyIMHA (LBETHAs pPeEaKIHs
Ha Oenku). Ilmakatel wim KomorpamMmbl C (opmylramMu amuga CyJib(paHUIOBOU
KHCIIOTBI,  JUTUAPOQOIUEBBIA M JOXHOW  JUTUAPO(ONIHMEBOM  KHUCIOT,
OCH3WINEHUIWIIIMHA, TETPALMKINHA, IePOTaKCuMa, aCIUPUHA.

Jlabopamopusie onvimui. VictibiTaHne pacTBOPUMOCTH aJ[peHAIMHA B BOJAE U COJISTHOU
kucyote. OOHapyKeHHe acCIMprHA B TOTOBOM JIEKaPCTBEHHOU (opMe.

Ilpakmuueckue 3auamus:

Oo6nHapyxeHue BUTaMiuHa A B mojicoiHeyHoM Macie. OOHapyxenue Butamuna C B
s0m0uHOM coke. OnpeneneHue BuTaMruaa D B ppiObeM >Kupe Wi KypUHOM JKEIITKE.

JleicTBue aMuiao3bl CIOHBI Ha Kpaxmal. JledcTBUE JeruaporeHasbl Ha
METWJICHOBBIM CUHUU. [[eMCTBHE KaTaa3bl Ha IEPOKCH]T BOAOPOIA.

AHanu3 JEKapCTBEHHBIX IMpernapaToB, MNPOU3BOAHBIX CAJUIMIOBON KHCIOTHI.
AHanm3 JeKapCTBEHHBIX MPENnapaToB, MPOU3BOAHBIX 7-aMUHO(EHOIIA.
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2. O01mast ¥ HeOpraHuveckasi XUuMHs

2.1. Xumus — HayKa 0 BellecTBax

Cocmae eewjecmea. Xumuueckue diaeMeHTH. CrmocoObl  CYIIECTBOBAHHS
XUMHUYECKUX DJJIEMEHTOB: aTOMBbI, IMPOCThIE U CIIOXKHBIE BellecTBa. BelecTa
IIOCTOSIHHOTO ¥ TEPEMEHHOT0 COCTaBa. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTB.
BemiectBa  MONEKYJISIpHOTO WM HEMOJIEKYJsipHOro  crpoeHusi.  CrocoObl
OTOOpaXEHUS  MOJICKYJI:  MOJICKYJSIDHBIE W CTPYKTYpHBIE  (DOPMYIIBL;
IapOCTPEP)KHEBbIE U MaciuTtabHble mpocTpaHcTBeHHble (CTroapTa-bpurneda)
MOJIENTA MOJIEKYJI.

Hzmepenue eeuwjecmea. Macca aTOMOB M MOJIEKYJ. ATOMHasi €JUHUIIA MacChI.
OTHOCHUTENIbHBIE aTOMHAsI U MOJIEKYJIsipHasi Macchl. KonnuecTBo BellecTBa U €IMHULIBI €TI0
U3MEpPEHHUs: MOJIb, MMOJIb, KMOJIb. Hucio ABoraapo. MosipHas macca.

Aepezamnvle cocmoanua eewjecmea’ TBepAoe (KpUCTANIMYECKOE U aMOp(dHOE),
AKHUJKOE U ra3000pa3Hoe. 3aKOH ABOTajipo U €ro cliecTBUsl. MosipHbIi 00bEeM BEIIECTB B
razoo0pa3HoM cocTosiHUU. OOBEAMHEHHBIM Ta30BbI 3aKOH W ypaBHEHHE MeHneneeBa-
Knaneiipona.

Cmecu eewecme. Paznuuusi MEXIYy CMECAMHM U XUMHUYECKUMU COCIUHEHUSMHU.
MaccoBast 1 00beMHast 1011 KOMIIOHEHTOB CMECH.

Jemoncmpayuu. OnbIThl, WIUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MAacChl BEILIECTB.
Habop mopeneit atoMoB u Moiiekyid. HekoTopele BelecTBa KOJUYECTBOM B 1 MOIIb.
Mogenb MOISIpHOTO 00beMa ra3oB.

Ilpakmuueckue 3amamun: VI3roToBileHHE MOJENEH MOJIEKYJ] HEKOTOPBIX
OpraHUYECKUX U HEOPTaHUYECKUX BEUIECTB

Ounctka BemiecTB GUIbTPOBaHMEM U AWCTHWLIAIMEH. OuucTKa BEIIECTB
MIEPEKPUCTAIUIA3ALACH.

2.2. CTpoeHue aToma.

Amom - cnoxcnaa uwacmuya. J{oKazaTenbCTBa CIOXHOCTA CTPOEHHUS aToMa:
KAaTOJHBIE U PEHTI€HOBCKUE JIy4UH, PoTOr(DEKT, paIuOaKTUBHOCTD, DIEKTPOIH3.

[Inanerapuas monens atoma . Pesepdopma. Crtpoenme aroma no H. bopy.
CoBpeMeHHbIE TPENCTaBICHUS O CTPOEHHHM aToma. KoprycCKynsipHO-BOJHOBOW ayanu3m
YaCTHUI] MUKPOMHUPA.

Cocmae amomno2o0 sA0pa - HYKIOHBI: MPOTOHBI U HEUTPOHBI. M30TONBI M HYKIUIBI.
Y CTONYHUBOCTH STIED.

Inekmponnaa obonouka amomoe. lloHsTe 00 DIEKTPOHHOW OpOUTAIM U
ANEKTPOHHOM oOake. KBaHTOBBIE YHMCIia: TJIaBHOE, OpOUTAIbHOE (TOOOYHOE), MATHUTHOE
U cnuHOBOE. Pacrpesienenre 3JIeKTPOHOB MO HEPTETUYECKUM YPOBHSM, MOTYPOBHSIM U
OpOHUTAISIM B COOTBETCTBHH C MPUHIIMIIOM HAWMMEHBIIICH dHEpruu, npuHimnoMm [laymm u
npaBuiioM ['yHIa. DeKTpOHHBIC KOHPUTYpAITMH aTOMOB XUMHUYECKHX 3JIEMCHTOB.

BasieHTHBIE BO3MOXHOCTH aTOMOB XHMHYECKUX 3JIEMCHTOB.

DJeKTpOHHAs KIacCH(PUKAIUA XUMUYSCKUX dJIEMEHTOB: S-, pP-, d-, f-a1eMeHThLI.

JHemoncmpayuu. ®orodrpdext. Monenu opburtaneit paznuanoit popmesl. JlabopamopHuie
onvimpl.  HaOmonenne  CHEKTpOB — WCIyCKAaHWS W MOTJIOMICHUS COSAMHECHUMA
XUMHUYECKUX 3JIEMEHTOB C TOMOIIBIO CIIEKTPOCKOIIA.

2.3. llepuoguyeckuii 3aKOH M TEPUOIMYECKAST CHCTEMAa XUMHUYECKHX
jemMeHTOB /I.A. MenaeneeBa
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Omkpvimue nepuoouyecKozo 3aKoHa. [Ipennoceuiku: HAKOIJIEHHE
dakTonornueckoro marepuana, pabotsl npeamectBeHHUKOB (M.B. [lebepeitnepa, A.D.
[lankyptya, [x.A. Hpronennca, JL.KO. Meiiepa), cbe3n xumukoB B Kapicpyn,
nuuHocTHRIe  kadectBa .M.  MenaeneeBa. Ortkpeitue .M. MeHaeneeBbiM
NEPUOANYECKOTO 3aKOHA.

Ilepuoouueckuit 3akon u cmpoenue amoma. W3otonsl. CoBpEMEHHOE
NOHATHE XMMHUYECKOrO0 7dJeMeHTa. 3akoHoMmepHocTh [. Mozmu. CoBpeMeHHas
dbopMyIMpOBKa MepUOAMYEcKOro 3akoHa. I[lepuonuueckass cucteMa H  CTPOCHHUE
aroMa. DU3NMYECKUH CMBICI MOPSAKOBOTO HOMEpPA HJIEMEHTOB, HOMEPOB TPYIIbl U
nepuona. llepuoamdyeckoe HW3MEHEHHE CBOWMCTB  JJIEMEHTOB: paaudyca  aTroMma,
SHEPrUM  MOHU3AIMU;  DJIEKTPOOTpUUATENbHOCTH.  [IpuunMHBl  W3MEHEHUS
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB JJIEMEHTOB B IPyNNax W MEPHOJAX, B TOM
qucie OOJBIINX M CBEPXOOJBIINX. 3HAYECHUE TIEPHOJUICCKOTO 3aKOHA W MEPUOTUISCKON
CHUCTEMBI XUMHUYECKUX 31eMeHTOB .M. MenaeneeBa s pa3BUTHS HAYKA U MIOHUMAHUS
XUMHYECKON KapTUHBI MUPA.

Jlemoncmpayuu. PaznuyHble BapuaHThl TaOMUIBI TMEPUOAUYECKON CHUCTEMBI
xumudeckux sneMeHToB .M. MenneneeBa. OOpasibl MPOCTHIX BEIIECTB OKCHJIOB U
rugpokcuaoB 3neMeHToB III nepuona.

Jlabopamopnvie onvimol. CpaBHEHHE CBOWCTB MPOCTHIX BEMIECTB, OKCHUIOB M
rugpokcuaoB 3neMeHToB Il nepuona.

2.4. CTpoeHue BelecTBa

Hlonamue o xumuueckoii ceazu. TUNbI XUMUYECKUX CBS3EH: KOBAJICHTHAS, MOHHAS,
METaJUIMYECKasi U BOAOPOIHAS.

Koeanenmnaa xumuueckasn ce6a3v. JIBa MexaHusma oOpa3oBaHusi dTOU
CBA3U: OOMEHHBIM M JIOHOPHO-akUENTOpHbIA. OCHOBHBIE TapamMeTpbl 3TOrO THUIMA
CBSI3U: JUIMHA, MPOYHOCTh, YrOJI CBSI3W WJIM BaJEHTHBIM yros. OCHOBHBIE CBOWMCTBA
KOBAJIEHTHOM  CBSI3U:  HACBILIEHHOCTb,  IOJSPU3YEMOCTb U MPOYHOCTb.

DNEKTPOOTPUIIATEIHPHOCTh M KJIaCCU(PHUKAIIMA KOBAJCHTHBIX CBSI3€U MO 3TOMY MpPHU3HAKY:
IHoJsipHasa W HCIIOJKIPHAd KOBAJICHTHBIC CBA3MH. HOJ’IﬂpHOCTB CBA3M KU TIOJEIPHOCTH
MoeKyabl.  Croco® — TepeKphIBaHHsS — JJICKTPOHHBIX — opOwTanedl W KilacCH(pUKaIus
KOBAJICHTHBIX CBA3€H MO 3TOMY IPU3HAKY: a- U JI-CBA3U. KpaTHOCTh KOBaJCHTHBIX
CBs3e M KiacCHUKAIMA MX IO ITOMY MPHU3HAKY: ONWHAPHBIE, JBOMHBIC, TPOMHBIE,
MOJIyTOpPHBIC. THUIMBI KPUCTAIMYECKUX PEIIETOK y BEIIECTB C 3TUM THUIIOM CBSI3U:
aTOMHBIE W  MOJEKyJisipHble. DuU3NUeCcKHe CBOWCTBA BEIIECTB C ATUMU
KPUCTAJUIMYECKUMU PELICTKAMM.

Hounaa xumuueckasa c6a3b, Kak KpaliHUK CITy4all KOBAJICHTHOM TOJIIPHOM CBSI3U
Mexanu3m oOpa3oBaHUs MOHHOUW CBsi3M. VOHHBIE KPUCTAUIMYECKHE PEIIETKH U
CBOIMCTBA BEILIECTB C TAKUMU KPUCTALIAMH.

Memannuueckaa Xxumuueckas c6a3b, KaK OCOObIA THUI XUMHUYECKOM CBS3H,
CYLLIECTBYIOIIMI B META/UIaX W CIUIaBax. Ee OTMYus U CXOJCTBO C KOBAJICHTHOW H
MOHHOM  cBs3siMuA.  CBOMCTBA ~ METAUIMYECKOW  CBSI3W.  MeTammnyecKkue
KPUCTAJUIMYECKHE PEIIETKHA U CBOMCTBA BEILIECTB C TAKUMH KPUCTAILIAMH.

Booopoonaa xumuueckan ceazp. Mexanusm o00pa3zoBaHusi Takoll cBszu. Ee
KIacCU(pUKaLMS: MEKMOJICKYJSIpHAsE W BHYTPUMOJIEKYJISIPHAs BOJOPOJIHBIC  CBSI3H.
MoneKymsipHbIE KPUCTALTMYECKHE PEIETKH JUIS 3TOTO THIA CBs3U. DU3NUECKUE CBOMCTBA
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BEIIIECTB C BOJOPOJHOM CBsI3bl0. bHoOJornueckass poyib BOJAOPOAHBIX CBSA3€M B
OpTraHu3aIiUi CTPYKTYP OHMOIOJUMEPOB.

Enunas npupoja XUMHUYECKUX CBSI3CH: HAIMYME Pa3IMYHBIX THUIIOB CBS3EH B OJTHOM
BEIECTBE, IIEPEXO0/1 OJTHOIO THUIIA CBS3HU B IPYroM U T.I1.

Komnnekcooopazosanue. IHousarue 0 KOMIDIEKCHBIX COCIMHEHISAX.
KoopauHaimonHoe 4uciio KOMILIEKcooOpazoBaTens. BHyTpeHHsss u BHemHss cdepa
KOMITIEKCOB. HOMEHKIIaTypa KOMIUIEKCHBIX COeTMHEHMI. VX 3HaUeHuE.

Jlemoncmpayuu. Monenun MOJNEKyln pa3IMYHOM apXUTEKTypbl. Moaem u3
BO3IYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIIONOKEHUS SP-, SP™-, SP -THOPHIHBIX
opOuTaneil. Mojenu KpUCTaNIMYECKUX PEIIeTOK Pa3IMyHOro Tumna. Mojenn MoieKyJ
JIHK u Genka.

Jlabopamopnuie onvimoi. B3aumoelicTBIie MHOTOAaTOMHBIX CIIUPTOB € (DETMHIOBOM
JKHIKOCTBEO. KadecTBeHHBIe peakim Ha noHs Fe** n Fe™".

2.5. Ilosiumepsbl

Heopzeanuueckue nonumepwi. llomamepbl - MpOCTbIE BELIECTBA C ATOMHOM

KPUCTALTMUECKON PEIIETKON: a/IOTPOIHbIE BUAOM3MEHEHHs yriepoja (aimas, rpadur,
KapOWH, (yJUlepeH - B3aUMOCBSI3b TMOpHUIM3AlMU OpOUTalell y aTOMOB YIJIEpoJa C
MIPOCTPAHCTBEHHBIM CTPOCHHEM AUIOTPOIHBIX MOAU(UKAIIMIA); CEJIeH U TEIUIyp
LIEMOYEYHOro CTpoeHus. [lommepsl - CII0XKHBIE BEIIeCTBA ¢ aTOMHOM KPUCTAJUTMUYECKOM
pEIIEeTKOM: KBapll, KpeMHe3eM (JIMOKCUHBbIC COCAMHEHHUS KPEMHHUsI), KOPYH[ (OKCHUJ
ATIOMUHUS) U QTFOMOCHUJIMKATHI (IMIOJIEBBIE IITATHI, CJIOJA, KAOJWH). MUHEpallbl U
ropHble nopoabl. Cepa miactuueckas. MuHepanbHOE BOJIOKHO - acOecT. 3HaueHue
HEOPTraHWYECKUX MPUPOIAHBIX MOJUMEPOB B (POPMUPOBAHUM OJTHOM U3 I€OJIOTUYECKUX
000J104€eK 3eMJIH -TUTOC(EPHI.
Opzanuueckue noaumepsvt. CriocoObl UX MOJYUYEHUS: PEAKLHMHU MOJIUMEPHU3ALIUU U
peakiuu noJimkoHaeHcauu. CTpyKTypbl NOJUMEPOB: JIMHEMHBIE, PA3BETBICHHbBIE U
npocTpaHcTBeHHbIE. CTPYKTYpUPOBAHUE TMOJMMEPOB: BYJIKAHU3AIUS KaydyKOB,
nyOsieHre OeJIKOB, OTBEPIKICHHUE MOJIMKOHACHCAIIMOHHBIX MTOJIUMEPOB.

Knaccudukanys nommmMepoB Mo pa3auuHbIM PU3HAKAM.

Jemoncmpayuu. Komiekuu miacTMacc, KaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX
nopoj. MuHepaibHOEe BOJIOKHO - acOecT W u3zenus u3 Hero. Monenn MoJieKyn OelKoB,
JIHK, PHK.

Jlabopamopnsie  onvimwul.  O3HakoMJIeHWE ¢ oOpasmamMu  IIacTMace,
BOJIOKOH, Kay4yKOoB, MHHEpaJioB U TOpHbIX mopona. IIpoBepka miacTmMacc Ha
ANEKTPUUECKYI0 TMPOBOJUMOCTb, TOPIOYECTb, OTHOILIEHHWE K pacTBOpaMm KHUCIOT,
menoyed u - okucaurened.  CpaBHEHME  CBOMCTB — TEPMOPEAKTUBHBIX U
TEPMOIUIACTUYHBIX IIacTMacc. IlomydyeHne HUTEH W3 KanpOHOBOM WIIM JIABCAHOBOW
cMmoutbl. OOHapyKeHHe XJI0pa B MOJIMBUHUIXIJIOPHU/IE.

2.6. JlucnepcHbie CUCTEMBI

Honamue o oucnepcuvix cucmemax. Knaccudukainuys TuCEepcHBIX CHUCTEM B
3aBHCHUMOCTH OT arperaTHOrO COCTOSIHUSI JUCIEPCHOHHOW cpenbl U AucnepcHor (asbl, a
TaKke MO0 pasMmepy ux yactull. ['pyboaucrnepcHble CHUCTEMbI: 3MYJIbCHH U CYCIIEH3HU.
ToHkoaucnepcHble CUCTEMBI: KOJUIOMAHBIE (30JIM W TelIM) U UCTUHHBIE (MOJIEKYJISIPHBIE,
MOJIEKYJISIPHO-MOHHBIE U HOHHBIE). Oddext Tunnans. Koarynsuus B KOJJIOUTHBIX
pactBopax. CuHepe3uc B refsx.
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3nauenue OoucnepcHvlX cucmem B KUBOW M HEKMBOW MPUPOAE M MPAKTHYECKOU
KU3HU YEJIOBEKA. DMYJbCUM U CYCIIEH3UU B CTPOUTEILCTBE, MUILEBON U MEAUIMHCKOM
POMBIIIEHHOCTH, B KOCMETHUKE. buosornueckue, MEIUIIMHCKUE W TEXHOJIOTHYECKUE
30714. 3HayeHue Telied B OpraHu3alMi >KUBOM Marepuu. buonorudeckue, MHUIIEBBIE,
MEIUIMHCKHE, KocMmeThdeckue renu. CuHepe3uc Kak (akTop, ONPEAesIIONIil CpoK
TOJTHOCTH TPOAYKIIMM Ha OCHOBE Tened. CBepThIBaHHME KPOBU KaK OHOJOTHYECKUMN
CUHEPE3UC, €r0 3HaYCHUE.

Jlemoncmpayuu. Bunpl OUCNEPCHBIX CHCTEM W HMX XapaKTEepHblE MPU3HAKH.
[IpoxokneHne myda cBeTa 4epe3 KOJUTOMIHBIC U UCTUHHBIC pacTBOPHI (3ddexT Tunmamns).

Jlabopamopnvie onvimeal. Ilonydenue cycrnensuu cepbl U kanudoau. [lomydenne
AMYJIBCUH PACTUTENBHOTO Macia u 6en3ona. [lomyuenue 30 kpaxmana. [lomyuenue 30515
cepbl U3 THOCYb(aTa HATPUS.

2.7. XuMu4ecKue peakuuu

Knaccugpukayusa  xumuueckux  peakuyuii 6  OP2AHUYECKOU U
Heopzanuueckou xumuu. IloHATHE O XUMHYECKOW peakiuu. Peaknum, wuaymmue 0e3
M3MEHEHHSI KAueCTBEHHOIO COCTaBa BEUIECTB: aJUIOTPONM3ALMS U H30MEpHU3AIUSL.
Peakuuu, naymuye ¢ ”3MEHEHUEM COCTAaBA BEILIECTB: 110 YUCIY U XapaKTepy pearupyromux
U 00pa3yloImxcs BEHIECTB (Pa3joKEHUs, COCIUHEHUs, 3aMelleHusi, oOMeHa); IO
M3MEHEHUIO CTETCHEW OKMCIICHUS 3JIEMEHTOB (OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIE U HE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIC pEakluu); Mo TemioBoMy dddexty (3k30- u
SHJ0TEpMUYECKHE); 1O (a3e (roMO- U TETEPOTrCeHHbIC); MO HANpaBJICHUIO (0OpaTUMBbIC U
HEeoOpaTUMBbIE); 1o HCIIOJIb30BaHUIO KaTajau3aropa (KaTanmuTHUIeCKue u
HEKATaJTUTUYECKUE); IO MEXaHU3MY (pauKaJIbHbIC, MOJIEKYJISIPHBIE U HOHHBIC).

Beposamnocms npomekanus xumuueckux peaxyuii. BHyTpeHHSST dSHEPTHs], SHTATBIIMSL
TerutoBoi addekt XUMHUUYECKUX PEaKITHIA. Tepmoxumuueckue ypaBHEHUS.
CrannmapTHasi SHTaIBIMS peakiuii U oopa3oBanus BemecTB. 3akoH [.M. T'ecca u ero
CJHEACTBUA. DHTPOIHUSI.

Crkopocmb xumuueckux peakyuii. [louarue o ckopoctu peakuuii. CKOpocTh
rOMO- Y TETEPOr€HHOM PEeaKIIMK. DHEPrusi aKTUBALIWH.

@dakToppl, BIMAIOIIME HA CKOPOCTh XUMHYECKOM peakuud. [Ipupona
pearupyrommx BemiecTB. lTemmeparypa (3akoH Bant-I'odda). Konmenrtparms.
Karamuzaropbl M Kartaius: TOMO- W TETEPOreHHbIN, MX MexaHu3Mbl. DepMeHThI, uX
CpPaBHEHHE C HEOPTaHMYECKUMH KaTaju3aTopaMH. 3aBUCUMOCTh CKOPOCTH pEeaKIUid
OT MOBEPXHOCTH COITPUKOCHOBEHUS PEArpyIOIINX BEIIECTB.

Oopamumocmsb xumuueckux peakyuil. Xumuueckoe pasnogecue. llonarue
O XHMHYECKOM paBHOBECHMU. PaBHOBECHBbIC KOHIIEHTpaluu. JIMHAMUYHOCTH
XUMHAYECKOTO  paBHOBecHs. (DakTopbl, BIMSIONIME HA CMEIICHWE PABHOBECHS:
KOHIICHTpalIYs, JaBieHue, TeMrieparypa (npuniwn Jle [larense).

Jlemoncmpauuu. IlpeBpamienue kpacHoro dhocdopa B Oenblit; KHCIOpOaa -B 030H.
Monemu Oytana u n3o0ytana. [lomydeHue Kucimopoia u3 IepoKCHIa BOIOPOIA M BOJIBL,
neruaparanys sraHona. Lenouka npespamenuii P -> P,Os -» H3PO,; cBolicTBa ykcycHOM
KUCIIOTBI; PEaKIMU, UIyIHE ¢ 00pa30BaHMEM OCajKa, Ta3a U BOJIbI; CBOMCTBA METAJLIOB,
OKHCIICHHE aJIbJICTHIa B KUCIOTY U CIUPTAa B albJerui. Peakuuu ropeHus:; peakiuu
SHJIOTEPMUYECKUE Ha MPUMEPE PEAKIIMU Pa3JIOKEHUs (3TaHOJIA, KAJTUIHON CEIUTPHI,
OumxpoMara aMMOHMSI) W DK30TEPMHUUECKHE Ha TMPHUMEPE PEaKIUi COCIUHEHUS
(oOeciBeuriBaHue OPOMHOM BOJIbI M pacCTBOpA TMEpMaHraHaTa Kauus STUICHOM, TallleHHUe
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W3BECTU U Jp.). B3auMosieiicTBrue IMHKA ¢ pacTBOpaMH COJISIHOM M CEPHOM KUCIOT MpHU
pa3HbIX TeMIIEpaTypax, MPU Pa3HbIX KOHIEHTPAIUSIX COJITHOM KHCIOTHI; Pa3ioKeHUE
HEPOKCHIa KUCIIopoaa ¢ moMolpio okcuaa mapradia (IV), karanasel ChIpOro msca u
ceiporo kaprtodeins. B3aumoneiicTBue IMHKA Pa3IndHONM ITOBEPXHOCTH (IIOPOIIKA,
NbUTM, TpaHyid) ¢ kuciaotod. Mogems "kursiero cios'. CMelnieHue paBHOBECHS B
CHUCTEME:

Fe** + 3 CNS-- -> Fe(CNS)3; OMBUICHFE XUPOB, PEAKIIH STePHMDHUKALIH. 3aBICHMOCTD
CTETICHU DJICKTPOJIMTUYCCKONW JIMCCOIMAIIMM YKCYCHOM KHCIIOTBI OT pa30aBJICHUSI.
CpaBnenne cpoiictB 0,1 H pacTBOpOB CEpHOM W CEPHUCTOM KHCJIOT; MYPaBbUHOM M
YKCYCHOU KHCJIOT; TUAPOKUCIOB JIUTHSL, HATPUS U KaJIUSL.

Jlabopamopuwvle onvimpl. 1loydeHre KUCIOpOJa PA3IOKEHUEM TEPOKCHIIA
BOZIOpPOJia M (WJIK) MepMaHTraHara kKainusi. Peakuuu, uaynme ¢ 00pa3oBaHUEM OCaIIKOa,
rasa WM BOJIbI JJIsl OPTraHUYECKUX U HEOPTAHUYECKUX KUCIIOT.

2.8. PacTBOpsbI

Honamue o pacmeopax. PU3UKO-XUMHUYECKas IIPUPOJIa PACTBOPEHHUS U PACTBOPOB.
B3anmoiericTBue pacTBOPUTENS U pACTBOPEHHOT'O BEIIECTBA. PACTBOPUMOCTD BEILIECTB.
CriocoObl  BBIp@XCHHSI KOHIICHTPAIIMKM PacTBOPOB: MaccoBas JIOJII PACTBOPEHHOIO
BeIeCTBA (IIPOIICHTHAS ), MOJIIpHAsL.

Teopua nekmpoaumuueckou oOuccoyuayuu. MexXaHU3M TUCCOLMALIMM BEIIECTB C
pPa3IMYHBIMM TUIIAMM XAMHWYECKMX CBs3ed. BKiam pycCKMX YYEHBIX B Pa3BUTHE
MIPE/ICTABICHU 00 DJIEKTPOJUTHYECKON auccoruaii. (OCHOBHBIE — IOJIOXKEHUS
TEOPUH AIIEKTPOIUTHYECKOU JIACCOLMALTUY. CTerneHpb AIIeKTPOIUTHICCKON
nucconyanuu U GakTopbl €€ 3aBUCUMOCTH. CUIIBHBIE U CPEAHUE JICKTPOJIUTHI.

Hucconmanuss Boawsl. Bomoponsslii mokaszarenb. (Cpega BOJHBIX PacTBOPOB
AIEKTPOJUTOB. Peakiuu oOMeHa B BOJIHBIX pacTBOPAX AJIEKTPOIUTOB.

T'uoponus, xak  oOmeHHbldi  mponecc. HeoOpatumelii  rugponus
OPraHUYEeCKUX U HEOPTaHWYECKUX COCTUHEHUH UM €ro 3Ha4YeHHe B MPAKTHUYECKOU
TeSITETbHOCTH YEJIOBEKa.

O6parumbiii  tuaponus3  cojedl.  CrynmeHuarsli  rupposms.  [IpakTtuueckoe
MIpUMEHEHUE THIPOJIN3a.

I'uaponu3  opranmyeckux  BemiecTB  (O€NKOB,  JKUPOB,  YIJICBOJIOB,
NMoJIMHYKIIe0THA0B, AT®) u ero Ouosiornueckoe U npakTuueckoe 3HaueHue. OMblIeHUE
®upoB. Peakius stepudukanuu.

Jlemoncmpayuu. CpaBHeHue AJIEKTPONPOBOAHOCTHU pacTBOpPOB
ANEKTPOJUTOB.  CMeElIeHne paBHOBECHSI  JUCCOIMAIMU  CJIA0bIX  KHUCJIOT.
Nugukatopel W W3MEHEHHWE WX OKpacKH B pas3HbIX cpenax. CepHOKHCHTBIA U
(hepMEeHTaTUBHBINA TUAPOJIU3 YIIIEBOAOB. [ Maposn3 KapOOHATOB, CYJIb(PaTOB U CUIUKATOB
IICIOYHBIX METaUIOB; HUTpaToB cBUHIA (1) mm nmuHKa, XJI0pyaa aMMOHHUS.

Jlabopamopusie  onbimel.  Xapaktep — TUCCOLMAIMU  PA3IUYHBIX
TUIPOKCHUIOB.

Ilpakmuueckoe 3anamue. IIpuUTOTOBICHHUE PACTBOPOB PA3JIUYHBIX BHJIOB
KOHIICHTpAITUH.

2.9. OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIE peaxkumu.
DJIeKTPOXUMHUYECKHE MPOLECCHI

OKucaumenbHo-60CCMAHOBUMENIbHbIE — DEaKUUU. Cremnenb OKHCJICHHUS.

BoccranoButenu u  okuciauTenn. OKHUCIEHHME M BOCCTaHOBIICHHME. BakHeliiue
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OKHCJIUTEIM M BOCCTAHOBUTENIM. BOCCTaHOBUTEIBHBIE CBONCTBA METAJIOB -IIPOCTBIX
BCIICCTB. OxuciuTeIbHBIE M BOCCTAHOBHUTEILHBIC CBOMCTBAa HEMETAJIJIOB — IMPOCTBIX
BCIIIECTB. BoccraHoBuTEIbHBIE CBOMCTBA BCIICCTB, O6paSOBaHHBIX AJIEMEHTAMHU B HU3IIEH
(OTpHHaTCHBHOﬁ) CTCIICHHU OKHUCJICHUA. OxucauTenbHbIC CBOMCTBA BCIICCTB,
O6p8,30BaHHI>IX DJIEMECHTAMU B  BBICIICH (HOHOX(HTGHLHOﬁ) CTCIICHHN  OKMCJICHMI.
OxucnuTeNnbHbIE U BOCCTAHOBUTEIIbHBIC CBOMCTBA BCIICCTB, 06pa30BaHHI>IX 9JICMCHTaMH B
IMPOMCIKYTOYHBIX CTCIICHAX OKHCJICHHUA.

Knaccugpukayusn OKUCIIUMEJIbHO-60CCIAHOBUM EIbHBIX peakuyui.
Peakium  MEXaTOMHOTO ¥ MEXMOJICKYJISIPHOTO  OKHCJIEHUS-BOCCTAHOBJICHMUSI.
Peakuyu ~ BHYTPHMOJIEKYJISIPHOTO OKHCJICHUSI-BOCCTAHOBJICHHS. Peakuun

CaMOOKHCJIEHHSI-CAMOBOCCTAHOBJIEHUS (AUCIPONOPLUUOHUPOBAHMS).

Metonbl cOCTaBIE€HHS YPAaBHEHHI OKHCIHUTEIbHO-BOCCTAHOBHUTENIBHBIX pPEAKIU.
Meton onexTtpoHHOro OanaHca. BimsHume cpenasl Ha IPOTEKAHUE OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX ITPOLIECCOB.

Xumuueckue uUCmMOYHUKU MOKa. DIIEKTPOIAHBIE NOTEHIMANIBI. Psn cTaHgapTHBIX
AJIEKTPOJHBIX TOTEHIMAIOB  (JIEKTPOXUMHUYECKUM psAd  HANpsDKEHUH  METalioB).
["anpBaHMYeCKUE BJEMEHTHl U NPUHLUIB UX padoTbl. CocTaBiIeHHE TallbBAHUYECKUX
aneMeHToB. (OOpa3oBaHME TalbBaHMYECKUX NAp NPU XUMHUYECKHUX IIpOLeccax.
['asibBaHMYECKHE DIIEMEHTHI, NPHUMEHSEMBbIE B JKM3HU: CBHHIIOBAs AKKyMYJISITOpHas
Oarapesi, HUKeJlb-KaJMUEBbIE OaTapeu, TOIUIMBHBIC JIEMEHTHI.

dnekmpoau3 PACIUIaBOB M BOAHBIX PACTBOPOB  AIeKTpoauToB. IIponeccsl,
MPOUCXOMSIINE Ha KaToJle W aHoJA€. YPaBHEHUS OJIEKTPOXUMHUYECKHX IPOLIECCOB.
DNeKTpoJin3 BOAHBIX PACTBOPOB C HWHEPTHBIMU BJIEKTPOJAMH. JIEKTPOIU3 BOJHBIX
PacTBOPOB C PACTBOPUMBIMHU 3IEKTpoaMu. [IpakTnueckoe npuMeHEHUE HIIEKTPOIIH3A.

Jlemoncmpayuu. BoccraHoBnienne  guxpomMarta  Kalus  IUHKOM.
BoccranoBnenue okcuna meau (II) yrmem um Bomopomom. BoccranoBneHnue auxpomara
KaIUsl  ATWIOBBIM  cnupToM.  OKHUCIUTENbHBIE  CBOMCTBA  a30THOM  KHUCJOTBHI.
OxucnuTensHble CBOMCTBA AMXpoMaTa Kalvs. [ ambBaHMUYECKHE SJIEMEHTHI U OaTapeilku.
Onexktposu3 pactBopa xjopuaa meau (II).

Jlabopamopnsie onvimol. B3auMoieiicTBUE METAVIOB C HEMETAJJIAMH, a TakXKe C
pacTBOpaMHU COJIEW U pacTBOPaMH KHUCJIOT. B3auMOIE€NCTBUE CEPHOU U a30THOW KHUCIIOT C
Menibto. OKMCIUTENBHBIE CBOMCTBA IEpMaHTaHaTa KaJIUs B Pa3JIMYHBIX Cpelax.

2.10. Knaccupuxanus BemectB. [IpocTbie BenecTBa

Knaccugurxauyua  neopzanuveckux  eewgecme. llpoctele W CHOXKHBIE
BemecTBa.  Okcuapl, WX  kiaccupukamms.  [wapokcuasl  (OCHOBaHUS,
KHUCIIOPOJCOAEPKAIIME  KHUCIOThl, amdoTepHble  THAPOKCUAbI).  Kucimorel, ux
kinaccuukanua. OcHoBaHus, ux kinaccudukamus. Colu cpegHue, KUCIble, OCHOBHbIE U
KOMILJIEKCHBIE.

Memannot. TlonoxxeHne METaUIOB B TMEPUOAMYECKOM CHCTEME M OCOOCHHOCTH
CTpoeHus uX aromoB. IIpocTele BemiecTBa - METAUIBL: CTPOCHHE KPUCTAUIOB U
MeTajuinueckas XuMu4eckass cBs3b. OOmue (u3MYecKue CBOWCTBA METAUIOB U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HX: B3aHUMOJECHCTBHE C HEMETAUIaMH (KHCIOPOAOM,
rajoreHamu, Cepomu, a30TOM, BOJOPOJOM), C BOJOW, KHUCJIOTAMH, PACTBOPAMH COJICH,
OpraHUYECKMMHU BEIECTBAMH (CIHPTaMH, TaJIOTeHAJIKaHAMH, (EHOJIOM, KHCIOTaMH), CO
menoyaMu. OKCUAbl M TUAPOKCUBI METAIJIOB. 3aBUCUMOCTb CBOMCTB ATHUX COEOUHEHHI
OT CTENEHEN OKHMCIICHUSI METAJJIOB. 3HAUEHUE METAJUIOB B IPUPOJIE U JKU3HU OPTaHU3MOB.
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Koppo3usa  memannoe. llonstne  koppo3uu.  XHMHUYECKass  KOPPO3US.
DnexTpoxuMuueckas Kopposus. CriocoObl 3alUThl METAIJIOB OT KOPPO3HH.

Oougue cnocoowt nonyuenus memannoe. Metainel B npuposae. Merauryprus u ee
BUJBl: IUPO-, THAPO- M DJIEKTPOMETALIYprus. OJIEKTPOJIU3 pPacIUlaBOB M PacTBOPOB
COCIMHEHHUI METAIIJIOB M €T0 IPAKTUYECKOE 3HAaUCHHUE.

Hememannwt. 1lonoxeHne HEMETAIOB B MEPUOJUYECKONH CHUCTEME, OCOOCHHOCTH
CTPOEHHUS UX aTOMOB. DJIEKTPOOTPULIATEIBHOCT.

bnaropogHbie Ta3bl. DJIEKTPOHHOE CTPOCHHE AaTOMOB OJAarOpOJHBIX Ta30B U
O0COOCHHOCTH MX XUMUYECKUX U (PU3HMUECKUX CBOWCTB.

Hemeramnsl — mpoctele BemecTBa. ATOMHOE M MOJEKYJISIPHOE CTPOCHHUE MX.
Amnorponus. XHMHYECKHME CBOMCTBA HeMmeTamioB. OKHCIWUTEIbHBIE  CBOWCTBA:
B3aUMOJCUCTBUE C  METalZlaMH, BOJOPOJAOM, MEHEE  DICKTPOOTPULATEIbHBIMU
HEMETA/UIAaMU,  HEKOTOPBIMM  CJIOKHBIMM  BEILECTBAMHM.  BOCCTaHOBUTEIIBHBIE

CBOMCTBAa HEMETAJJIOB B PEAKUUSIX C (PTOPOM, KUCIOPOIOM, CIOKHBIMU BEIIECTBAMU-
OKHCIIUTENIAMU (a30THOM M CEPHOU KUCIOTaMHU U JIp.).

Jemoncmpayuu. Komnexkuus "Knaccudukanuss HeopraHMYECKUX BeHIECTB" U
oOpasubl  mpencraButenet  kiaccoB.  Komneknus "Knaccudukamuss opraHMuecKux
BelecTB" M o0Opaslbl MpeAcTaBUTENeH KiaccoB. Mojenu KpUCTAJUIMUECKUX PEIIEeTOK
MetauioB.  Koiekimusi  MeTaluioB € pa3HbIMH  (DPU3MYECKHUMH  CBOWMCTBAMH.
B3aumoneiicTBre TUTHA, HATPUS, MarHUS U KeJie3a C KUCTIOPOJOM; IIEIOYHBIX METAJJIOB
C BOJIOM, ciupTaMu, (PEHOJIOM; LIMHKA C pAaCTBOPAaMH COJISTHOM M CEPHOM KUCIIOT; HATPHS C
CEpOi; aJIOMUHHUS C HMOJOM; JKejie3a C PAacTBOPOM MEIHOIO KyHopoca; aJlOMHHHS C
pacTBOopoM efkoro Harpa. OKcuApl U THUAPOKCHIBI Xpoma. Koppo3us MeTamioB B
3aBUCHUMOCTH OT YCJIOBHH. 3aluTa METAUIOB OT KOPpO3uu: oOpasibl "HeprkaBeek',
3aIIMTHBIX MOKpbITMW. Kosmekuus pyn. OnekTposin3 pacTBOpoB coisied. Mogenu
KPUCTAJUIMUECKUX PENIeTOK HojAa, anmasza, rpaduta. Ammorpornus ¢ocdopa, cepsl,
Kuciopoaa. BzaumopelicTBue BoAopoAa C KHUCIOPOJIOM; CYPbMBI C XJIOPOM; HATpHsl C
MOJIOM; XJIOpa C pPacTBOPOM OpoMuIa Kajus; XJOPHOM M CEPOBOJOPOHON BOJBI;
oOeciiBeunBaHre OPOMHOM BOJIbI STUIICHOM HJIN allETUIICHOM.

Jlabopamopnuie onvtmobi. O3HaKOMIIEHHWE C 00pas3laMu TMPEACTABUTENECH KJIacCOB
HEOpraHnyeckux BemecTB. (O3HakoMJeHHE C oOpaslaMu TMpPECTaBUTENEH KIIAaCCOB
OpraHUYeCKuX BemecTB. O3HAKOMIIEHUE C KOJUIEKIIUEN PY.

[Tomyuyenue u cBoiicTBa kucinopoaa. [lonyuenne u cBoiictBa Bogoposa. [lomyduenue
MJIACTUYECKOM cepbl, XMMHUYECKHE CBOMCTBa cepbl. B3aumopeiicTBue MeETaIOB C
pacTBOpaMHu KHUCIOT U cosieid. CBoMcTBa yruisi: ajcoOpOIMOHHBIE, BOCCTAHOBUTEIBHBIE.
B3auMopelicTBUe IMHKA WA ATIOMUHUS C paCTBOPAMU KUCJIOT U 1ienodei. OkpalivBaHue
MJIAMEHHM KaTHOHAMM IEJIOYHBIX U IIEJI0YHO3EMETbHBIX METAJIOB.

2.11. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX U OPraHMYeCKUX COeTUHEeHUit

Booopoonwvie coeounenuna nememannog. llonydenue aMMuaka U XJ0pOBOJOPOJIA
CUHTE30M U KocBeHHO. dusnueckue cBoiicTBa. OTHOUIEHHE K BOJAE: KHUCIOTHO-OCHOBHBIE
CBOWCTBA.

Okcuovt u ancudpuodvl  Kapoonoevlx kucaom. HeconeoOpasywomue u
cosieoOpasyromue OKcuabl. KucioTHeie OKCHIBI, MX CBOMCTBA. OCHOBHBIE OKCHJBI, MX
cBolCTBa. AM(OTEpPHBIE OKCHJIbI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHJ/IOB METAJJIOB
OT CTENEHU OKHUCIEHUS. AHTUAPUILI KapOOHOBBIX KHUCJIOT KaK aHaJIOrM KHUCIOTHBIX
OKCH/JIOB.

27



Kuchomwer opcanuueckue u Heopeanuyeckue. KHCIOTBI B CBETE€ TEOPHUHU
BJIEKTPOJIUTUYECKON Jucconuanuu. KuHCIOTBI B CBET€ MNPOTOIUTHYECKOW TEOPHHU.
Knaccudukanus opraHM4ecKUX M HEOPraHUYeCKHX KUciIoT. OOuiue CBOMCTBA KHUCIOT:
B3aUMOJECHCTBUE OPTaHUYECKUX U HEOPraHMYECKUX KHUCJIOT C METAJIAaMH, OCHOBHBIMHU U
aM(pOTEpHBIMU OKCUAAMH M TUIPOKCHIIAMHU, C COJIAIMU, OOpa30BaHUE CIIOXKHBIX I(PUPOB.
Oco0eHHOCTH CBOMCTB KOHLIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT.

Ocnoeanusa opzanuveckue u Heopeanuueckue. OCHOBaHMSI B CBETE€ TEOPUH
ANEKTPONUTUYECKON Jucconnanuu. (OCHOBaHUST B CBETE€ MNPOTOJIUTHYECKOW TEOPHH.
Krnaccudukarmst  opraHMuecknx W HEOPTaHMYECKMX  OCHOBAHHIA.

XHWMHYECKHE  CBOMCTBA IIEJIOYEd W  HEPACTBOPUMBIX  OCHOBaHMil. (CBoiiCTBa
OCCKUCIOPOTHBIX OCHOBaHWH: aMMHaKka W aMWHOB. B3anmMHOe BIMSHHUE aTOMOB B
MOJIEKYJIE aHWJIWHA.

Am@pomepuvie opzanuueckue u Heopzanuueckue coeounenus. AmQpoTepHBIC
OCHOBAHMS B CBETE MPOTOJUTUYECKON Teopuu. AM(POTEPHOCTh OKCHUIOB U THUAPOKCUJIOB
MEPEXOJIHBIX METAJUIOB: B3aUMOJEHCTBHUE C KUCIOTAMHU U IIEJI0YaMHU.

Conu. Knaccudukanys 1 XUMUYECKHE CBOMCTBa coyiel. OCOOEHHOCTH CBOMCTB
COJIEM OPTAHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'enemuueckasa c6a3b MmedxHcoy Kiaccamu Op2AHUYECKUX U HEeOPZAHUYECKUX
coedunenuii. [IoHATHE O TEHETUYECKOW CBS3M M T'€HETHYECKUX PsAaX B HEOPTraHUYECKOU
U OpraHnyveckod xumuu. ['eHeTnyeckue psiipl MeTajia (Ha mpuMepe KaJIbIUs U Kelesa),
HeMeTauia (Cepbl U KpEeMHUs), TIEPEXOIHOT0 dIeMeHTa (LMHKa). ['eHeTnyeckue psiabl U
TEHETUYECKAs CBS3b B OPraHNYE€CKOW XUMUU. ETMHCTBO MUpa BEIIECTB.

Jlemoncmpayuu. Konnekiuu KHUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB,
JEMOHCTpalrsl UX CBOMCTB. B3amMojelcTBHE KOHLEHTPUPOBAHHBIX a30THOM M CEPHOM
KHCJIOT, a Takke pa30aBJICHHOM a30THOM KHCIOTHI ¢ Meabpto. Peakius '"cepeOpsHOTro
3epkana’ i1 MypaBbMHOM KHCIOTHI. B3auMopeicTBue pacTBOpa THIIPOKCHIIA HATPHUS C
KACIOTHBIMU okcugamu (okcuaoMm (docdopa (V)), aMpoTepHBIMH THAPOKCHIAMH
(rumpokcuaoM 1MHKA). B3aumMmopeiicTBue ammmaka ¢ XJopodoJOpOIOM U BOJIOM.
AHAJIIOTMYHO JUIsi METWJIaMuHA. B3auMoJelcTBUE aMUHOKHUCIOT C KHUCJIOTaMH U
menoyaMu. OCylecTBICHUE NTEPEXO0/IOB:

Ca->CaO -> Cag(PO4)2 -> C&(OH)Q

P -> P,05 -> H3PO,

Cu -> CuO -> CuSQ, -> Cu(OH), -> CuO -> Cu

C,HsOH -> C,H4 -> C,H4Br,

Jlabopamopnsie onvimwl. 1lonydyeHue u CBOWMCTBa yriiekuciioro rasza. CBolcTBa
COJISTHOM, cepHOM (pa30aBieHHOW) U YKCYCHOM KHCJIOT. B3aumoneicTBUe TuIpoKcHIIa
HaTpus ¢ consamu (cyiabpaToM Meau (I1) u xmopumom aMmmonus). PasznoskeHune rupokcuia
Menu. [Tonyuenue u amdoTepHbie CBOMCTBa THAPOKCcHAa amtoMuHus. [lomydeHue »ecTko
BOJIbI U U3YYECHHUE €€ CBOUCTB. Y CTPAaHEHUE BPEMEHHOM U ITIOCTOSIHHOM KECTKOCTH.

Ilpakmuueckoe 3amamue. llomyyeHUE XJIOPOBOIOPOJAA U COJISTHOU
KHUCJIOTHI, X cBOMCTBA. [lonydyenne aMmmuaka, ero CBOMCTBA.
2.12. XuMusi 3J1eMEHTOB
S-DJIEMEHTHI.
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Booopoo. ]IBOWICTBEHHOE TMOJOKEHHE BOJAOpOAAa B NEPUOJNYECKOM CHUCTEME.
N3otonbl Bogopona. Tsokenast Bojga. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA
BOJOPOJA, €r0 MOJIYYEHHE U IpUMeHEHHE. Poib BOIOpO1a B )KMBOM M HEXKUBOUW MTPUPOJIE.

Boga. Ponb Boabpl kak cpemnooOpasyrollero BellecTBa KIETKH. DKOJOTHYECKHE
aCIIEKThI BOJOIOIb30BAHUA.

Inemenmut 1A-epynnwi. 1llenounsie Metamibl. O0mIas XapakTEPUCTHKA IIETOUHBIX
METAJJIOB HAa OCHOBAaHHMM TMOJIOKEHUS B NEPUOAMYECKON cucrteme jsnemeHToB 1.
MenneneeBa u ctpoeHus aroMoB. [lomydyenue, ¢uznueckue U XUMHUYECKHE CBOMCTBA
IIEJIOYHBIX METAIOB. KaTHOHBI IIENIOYHBIX METAIOB KaK Ba)KHEUIIash XUMHYECKas
dbopMa WX CyIIEeCTBOBAHMS, PETYJSTHBHAS POJIb KATHOHOB KaldWsd M HATPUS B JKUBOU
kietke. [IpupoaHbie coeIMHEHNs] HATPUS U KaJIMsl, UX 3HAYCHUE.

Inemenmot I1A-2pynnepr. OO11as1 XapaKTEPUCTUKA IIETOYHO3EMETBHBIX METAJUIOB U
MarHdsi Ha OCHOBAaHHWM IIOJIOKEHHSI B IIEPUOAMYECKOM cucrteme snemeHtos /JI..
MenpneneeBa u ctpoeHus: aromoB. Kanbiuii, ero noisyuenue, GU3snyeckue 1 XUMUYECKUE
CBONCTBa. BakHeillne coeNMHEHUsl KalblUs, UX 3HAYCHUE W NpuMeHeHue. Kanpuuii B
MIPUPOJIE, €r0 OUOJIOTHYECKas POJIb.

pP-DIEMEHTHI.

Anwomunuii. XapakTepucTUKa aJIOMUHUS HA OCHOBAaHMM TIOJIOKEHHS a
nepuoandeckon cucreme snemeHToB J.JM.Menneneesa u ctpoenus aroma. [lomyuenue,
dbu3nYecKue U XMMUYECKUE CBOMCTBA alIOMUHUA. BakHeliue coeuHEHUs aTiOMUHUA,
MX CBOWCTBAa, 3HAYCHUE U puMeHeHue. [[pupoiHbIe COeTMHEHNS aTIOMUHUS.

Yenepoo u kpemnuii. O6mas xapakTepucThKa Ha OCHOBAaHUU HX TIOJIOKEHUS B
nepuoandeckon cucreme [[.M. MenneneeBa m ctpoeHus aroma. lIpocTeie BemiecTsa,
oOpa3oBaHHbIE ATUMHU 3jeMeHTamMu. OKCHAbl W THAPOKCUABI yriiepoia M KPEMHHS.
Baxxnenmue conu yroJibHOM U KpEMHAEBOM KUCIIOT. CHIIMKATHAs POMBIIUIEHHOCTD.

I'anozenvr. OO1IAs XapaKTEPUCTUKA TAJIONEHOB HAa OCHOBAaHWU WX TOJIOKEHUS B
nepuoandeckon cucreme snemeHToB [[.M.MenneneeBa u crpoeHust atomoB. ['amoreHsr —
IIPOCTBIE BEIIECTBA: CTPOCHUE MOJEKYJ, XUMHYECKHE CBOMCTBA, IIOJIYYCHHE U
NnpuMeHeHne. BaxHeWlme COeOUHEHUsS TaJOr€HOB, WX CBOWCTBA, 3HAYCHUE U
npuMeHeHue. ['anorensl B mpupojie. bruosornueckas posib raJloreHoOB.

Xanvkozenot. O0OAsE XapaKTEPUCTUKA XAJILKOTEHOB HA OCHOBAHHMM MX TOJIOKEHUS
B rnepuoauueckor cucreme osnemeHtoB J[.M. MenaeneeBa W CTpOEHHST aTOMOB.
XanbKOreHsl — MpOCThie BemecTBa. Asutorponusi. CTpOEHHE MOJIEKYJ aUIOTPOITHBIX
Momudukamuii W ux cBodcTBa. [lodydeHwe W TpPUMEHEHHE KHUCJIOpOAa U CEphI.
XalbKOTE€HBI B IPUPOJIE, UX OUOJOTUYECKAS POJIb.

Inemenmot VA-epynnwi. OOIIas XapakTepUCTHKA OSJIEMEHTOB J3TOW TPYIIIbI
Ha OCHOBaHMHM UX T[OJIOKEHUS B IIEpUOJUYECKON cucreMe aneMeHToB JI.M.
MengeneeBa U CcTpoeHUs aToMoB. CTpOe€HME MOJIEKYJIbl a30Ta W AJUIOTPOITHBIX
Moaudukanuii dochopa, ux Qumyeckne M XUMHUUYECKHE CBOMCTBA. Bomopoansbie
coenmuHeHus:  dnemeHToB  VA-rpynmbel. Oxcuasl  a3ora u  docdopa,
COOTBETCTBYIOIIME UM KHUCHOTBL. Conu 3TuX KUciaoT. CBOWCTBA KUCIOPOIHBIX
coenuHeHnit azota u pocdopa, ux 3HaueHue u npumeHenue. A3ot u dochop B npupose,
UX OMOJIOrMYecKas pOJib.

Inemenmuvt IVA-zpynner. OOmas xXapakTEepPUCTHKA SJIEMEHTOB 3TOW TPYIIBI Ha
OCHOBAHUU UX IOJIOKEHUS B MEPUOAUYECKOUN cucteMe diiemeHToB JI.M. MenneneeBa u
CTPOEHHUS aTOMOB. Yrepon wm €ro AJUTOTPOIIHSL. CBolicTBa a/IOTPONHBIX
MoAU(pUKALUNA yriaepoaa, UX 3HaueHue U npumeHeHue. OKCUIbl U TUIPOKCUABI yriiepoaa
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U KpEeMHUS, UX XUMHUYecKHhe cBoicTBa. Conu YroiapbHOM M KPEMHUEBBIX KHUCIOT, UX
3HaueHue u npumeHenue. [Ipuponoodpaszyroiasi posib yriepoaa AJis )KUBOW U KPEMHUS -
IUTSl HEXKUBOW MIPUPOJIBI.

d-DaeMeHTHI.

Ocobennoctu crpoenuss aromoB d-snementoB (IB-VIIIB-rpynm). Meap, IUHK,
XpoOM, JKelle30, MapraHell Kak TNpPOCThle BeIlIecTBa, WX (U3MYECKHE U XUMHUYECKUE
cBoricTBa. HaxoxIeHne STHX METAJUIOB B NPUPOJE, HUX MOJYyYEHWE U 3HAYCHHE.
CoenuHeHus d-3JIEMEHTOB C Pa3IUYHBIMU CTEICHSIMH OKHCICHHS. XapakTep OKCHIOB U
TUAPOKCUIOB ATUX JIEMEHTOB B 3aBUCUMOCTH OT CTETIEHU OKUCIICHUS METaslia.

Jlemoncmpayuu.  KOMIEKIIMM  MOPOCTHIX  BEIIECTB,  0Opa30BaHHBIX
AJEMEHTAMHU PA3IUYHBIX SJEKTPOHHBIX ceMeWcTB. KoJnekuuu MUuHEpaaoB U TOPHBIX
mopon. Ilomydenwe amroTponmHbix MomuduKanuid Kuciaopoma, cepol, docdopa.
XUMHYECKHE CBOMCTBA BOJAOPOIa, KUCIOpoaa, cephl, (pochopa, rajoreHos, yriepoaa.

Okcunpl cepwl, as3oTa, yrjepojaa, >elie3a, MapraHia, MEIW C Pa3IM4HbIMU
CTEIECHSIMU OKUCIICHHUS], UX CBOMCTBA.

I'mapokcuasl ceppl, XpoMa, Maprasiia, *ejae3a, MeOu, AJIOMUHUS U IIUHKA, UX
MOJIYyYE€HHE U XUMUYECKHUE CBOICTBA.

Jlabopamopnsie onvimot. VI3ydeHne CBOMCTB MPOCTHIX BEHIECTB M COCIMHEHUM S-
AJIEMEHTOB.

N3ydeHune CBOMCTB MPOCTHIX BEUIECTB U COEIUHEHUI P-3JIEMEHTOB.

W3yuenue cBOMCTB MPOCTHIX BEUIECTB U COSAMHEHUI (-3JIEMEHTOB.

Ilpakmuueckue 3anamus:

[TonyueHue ruPOKCUAOB ATFOMUHHUS U [IUHKA U UCCIIEIOBAHUE UX CBOMCTB.

[Tonyuenue u ucciaeaoBaHUE CBOMCTB OKCUJIOB CEPHI, yriieposa, hocdopa.

2.13. Xumus B :KU3HHU 001IECTBA

Xumua u npouzeo0cmeo. XUMUYECKas NPOMBIIUIEHHOCTh W XHWMHUYECKHUE
texHoiorud. CpIppe IS XMMHYECKOM NPOMBIIIJIEHHOCTH. Boma B XuMH4ecKoOu
MPOMBIIUICHHOCTH. JHEPrusl [Jsi XMUMHUYECKOro MPOU3BOACTBA. HayudHble NPUHUHUIBI
XUMHYECKOTO TMPOU3BOJICTBA. 3allUTa OKPYXAIOWIEH Cpeabl U OXpaHa Tpyla IpHU
XUMHAYECKOM MpOou3BOACTBE. OCHOBHBIE CTAIMU XUMHUYECKOTO MPOU3BOACTBA. CpaBHEHNE
MIPOM3BOJICTBA aMMHAKa U METAHOJIA.

Xumusa 6 cenbckom Xxo3aiicmee. XUMHU3ALUsS CEIBCKOTO XO34KCTBA W €€
HamnpayieHUsl. PacTeHusl U moYBa, MOYBEHHBIM MOTJIOMIAOIINN KOMILIEKC. Y TOOpEeHUs U
UX Kiaccupukanus. XUMHUYECKHE CpeACcTBa 3allUThl pacTeHuil. OTpuuaTenbHbIe
MOCJIEACTBUS MPUMEHEHUS MECTUIIUI0B U 00pbh0a ¢ HUMHU. XUMH3AIIUsI )KUBOTHOBOICTBA.

Xumua u 3Konozusa. XAMHUECKOE 3arpsA3HEHHE OKpyxkarouien cpeasl. OxpaHa
rugpocepsl OT XUMHUYECKOro 3arpsi3HeHus. OxpaHa TIOYBBI OT XUMHYECKOTO
sarpsisHeHns. Oxpana atMocdepbl OT XMMHYECKOro 3arpsiHeHus. OxpaHa ¢uopsl U
(bayHbI OT XUMHYECKOTO 3arps3HEHUs. BUOTEXHOIOTHS U TeHHAs! MHKEHEPHUSL.

Xumusa u noeceonesnas ncuznv uenogexka. Jlomamuss anteka. Moromue u
guctsmue cpeactsa. CpeacrtBa 00pbOBI ¢ OBITOBBIMH HaceKOMBbIMH. CpelicTBa JIMYHOMN
TUTUEHBl W KOCMETUKM. XHUMHUS M Tnuila. MapkupoBKka yHakoBKa MNHUIIEBBIX U
TUTUEHUYECKUX MPOAYKTOB U YMEHUE UX YUTATh. DKOJOTHUS KUIUIIA. XUMHUS U T€HETHUKA
YEJI0BEKA.
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Jlemoncmpayuu. Mojenu nporu3BOJCTBA CEPHOM KUCIOTHI U amMuaka. Komnekuus
ynoOperuii u mecturuaoB. OOpasiel cpencTB OBITOBOM XWMHHM W JICKAPCTBEHHBIX
penaparos.

Ilpakmuueckue 3anamua: O3HaKOMJIIEHHME C KOJUIGKIMEW yIOOpeHUU W
HNECTUIUIOB.

OzHakomiieHHE C OO0pa3naMu CpeACTB OBITOBOM XUMHM M JIEKAPCTBEHHBIX
penapaTos.

IIpumepHbIie TeMbI pedepaToB (10KJIAT0B), MHAUBUAYAJBHBIX IPOEKTOB

* buoTexHos0TMs U TeHHast HHXeHepusd - TexHosorun XXI| Beka.

* HaHoTexHOoNOrUsl Kak MPUOPUTETHOE HAIMPABIECHUE PA3BUTHA HAYKU U
npou3sBocTBa B Poccniickon Penepanumn.

* CoBpeMeHHbIE METO/IbI 00€33apaKUBaHUs BOJBI.

*  AIOTpOnMs METAJUIOB.

* Xwuznb u gearenpHocts .M. Menaeneena.

* «llepuonnueckomy 3aKoHy Oynyliee HE TPO3UT PA3PYLIEHUEM. .. ).

* Cunre3 114-ro anemenTa - TpuyM$p pOCCUNCKUX (PUIUKOB-SIEPIIUKOB.

* H3oTonsl Bogopoa.

* lcnonp3oBaHue paiOaKTUBHBIX H30TOMOB B TEXHUYECKUX LIEIISX.

* PEHTreHOBCKOE M3JIyYEHUE U €r0 UCIIOJIb30BaHUE B TEXHUKE U MEAULMHE.

* Ilra3ma - yeTBEpTOE COCTOSIHUE BELIECTBA.

* AwmopdHbIe BemecTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyXawllell  cpeapl OT XUMHUYECKOIO  3arpsA3HECHMUS.
KonnyecTBeHHBIE XapaKTEPUCTUKHU 3arpsA3HEHUS OKPYKarOLEH CpeIbl.

» [Ipumenenue TBepaAOro M razoodpasznoro okcuaa yriepoaa (1V).

* 3ammTa 030HOBOI'0 3KpaHa OT XUMUYECKOTO 3arpsA3HEHUSI.

* I'pyOomucriepcHble CHCTEMbI, MX KJIACCU(HUKAUS U HCIOJb30BaHUE B
npoeccCuoHaNbHOM NESITEIbHOCTH.

* KocMmernueckue renu.

* IlpumeHeHHe CyCnIeH3UN U SMYJIbCUI B CTPOUTEIIbCTBE.

* MuHepaJibl ¥ TOpHBIE MOPOJIbI KAK OCHOBA JTUTOC(EPHI.

» PacTtBOps!I BOKpyr Hac. Tumsl pacTBOPOB.

* Boga kak peareHT 1 Kak cpea Uil XMMUYECKOro Mpouecca.

» JKusnb u gesrensHocTh C. Appenuyca.

* Bkiaa 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUU IEKTPOIUTHUECKOM

JUCCOLIMALNH.

* VYcTpaHeHHE )KECTKOCTH BOJbI HAa MPOMBILUIEHHBIX IPEIPUATHSAX.

+ CepHast KUCTIOTA - «XJIeO XUMUIESCKOHN MTPOMBIIUICHHOCTI.

* Hcmonp3oBaHMe MHHEPATHHBIX KUCIOT HAa TPEANPUSTUSX PA3TIMIHOTO MPOGUIIs.
*  OKcu/IbI ¥ CONM KaK CTPOUTEIIbHbIE MaTepHUaIbI.

* Hcropus rumnca.

» [loBapeHHast COb KaK XUMUYECKOE ChIPHE.

*  MHoromkuii KapOOHAT KATIBIHSL: B TIPUPOJIE, B IPOMBIIITICHHOCTH, B OBITY.

* Peakuuu ropeHus Ha POU3BOJICTBE U B OBITY
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BuptyanbHoe MOIEMpoBaHNE XUMHYECKHX MPOLIECCOB.

DJEKTPOJIU3 PACTBOPOB AEKTPOJIUTOB.

DJEKTPOJIU3 PACILIABOB JIEKTPOJIUTOB.

IIpakTraeckoe NPUMEHEHNE ANIEKTPONM3a: papUHUPOBAHKE,
rajbBaHOIUIACTHUKA, TAJIbBAHOCTET UL

Hcropus momydeHus 1 pOU3BOJICTBA AJTFOMHUHUSL.

DNEeKTPOITUTUICCKOE TIONTydIeHHE U papuHUPOBAHIE METH.

JKuznb 1 nesrenbHocTh 1. J19B1.

Posts MeTaioB B UICTOPHUHU YEJIOBEUECKOM HTUBIITU3ALINH.

Hctopust  oreduecTBeHHOM  yepHOW  meTaiurypruud. CoBpeMEHHOE
METAJTyPru4eCcKoe MPOU3BOACTBO.

Hcropust oTedecTBEHHOM LIBETHOM METAILTYpruu. Posib METayIoB U CIUIaBOB B HAYYHO-
TEXHUYECKOM IIpOorpecce.

Koppo3ust MeTaiioB 1 criocoObl 3aIlUThI OT KOPPO3HUHL.

WuepTHbIE MM OJ1aropo/HbIE Ta3bl.

Poxnarorime conu - raJioreHsl.

Hcropust HBeIcKon CIIYKH.

HcTopust BO3HUKHOBEHUS U pa3BUTHSI OPIraHUYECKOW XUMUU.

JKuznb u ngesrensHOCTH A.M. ByTiiepoBa.

Buramsm u ero kpax.

Porb  OTE€UECTBEHHBIX YYEHBIX B CTAHOBJICHWM W Pa3BUTUM MHUPOBOW OPraHUYECKOU
XUMHUHU.

CoBpeMeHHBIE TIPEICTABIECHUS O TEOPHUHA XUMHUYECKOTO CTPOCHHUSL.

DKOJIOTHYECKUE aCTIEKThI UCTIOIb30BaHUSI YTIICBOAOPOTHOTO ChIPhSI.

OKOHOMUYECKHE aCHEKThl MEXKIYHApOJHOTO  COTPYJHUYECTBA IO UCIOJIB30BAHUIO
YTJIEBOJIOPOTHOTO ChIPBSL.

Hcropust OTKpBITHS ¥ pa3pabOTKU ra30BbIX M HE(DTSIHBIX MECTOPOXKICHHI B Poccuiickoi
denepanum.

XUMHS YTIICBOIOPOIHOTO CHIPhsS K MOsI Oy my1iasi mpodeccusl.

YT1eBoI0pOAHOE TOIIMBO, €T0 BUIBI U HA3HAYCHHUE.

CuHTEeTHYECKUE KaydyKU: UCTOPHSL, MHOTOOOPa3Ue U TIEPCTICKTUBHI.
Pe3nHoTexHM4YeCcKOe MPOU3BOACTBO U €TI0 POJIb B HAYYHO-TEXHUUECKOM MpOrpecce.
CBapoyHO€E IPOU3BOJCTBO U POJTb XMMUH YTJIEBOAOPOIOB B HEM.
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6. TeMaTH4yecKNil IVIaH Y4e€OHOM TUCHUILTHHBI « XMMHUA».
[Ipu peanuzanuu coaepkanusi 00IIe00pa30BaATENHHON YIEOHON AUCIIUTUTMHBI « XUMUS) B
npenenax ocsoenust OIIOII CITO Ha 6a3e 0CHOBHOTO 00I1IeT0 00pa30BaHus C MOTYYCHHEM

cpennero obmiero oopazoBanus (ITITKPC) mo npodeccun 43.01.09 «IloBap, kKoHAUTEPY»

€CTECTBEHHOHAYYHOT O TPOPHIIs

o0s13aTeNibHas ayIUTOpHAs Harpy3ka odyyaromuxcs- 171 gac.

Bu yueOHol paboThI

KomngecTtBo yacos

Coneprxkanue oOyueHus

AynuTOpHBIE 3aHATUS

O0s3aTens
Hast
yaeOHas
Harpyska

Kontpon
bHBIC
paboThl

[TpakTu
ecKue
3aHSTUS

BBenenue

2

1. Opranundeckasi XuMus

78

1.1 IlpeameT oprann4ecKo XuMHH.
Teopusi cTpoOeHHUsI OPraHUYECKUX COETUHEHMIA.
Ilpakmuueckoe 3anamue Nel.
OOGHapyxeHue yriaepoja, BOAOPO/Ia U XJIopa B OPTaHUIECKUX
COCTUHEHUSIX.
Koumponvnaa paboma Nel no teme 1.1 «IIpenmer
OpPraHUYECKON XUMUHU.
Teopust CTpOEHU OPraHUYECKUX COCTMHEHUI.

10

1.2 IlpeneabHble yriaepoabl.
Ilpakmuueckoe 3anamue Ne2,
ITosryyeHue 3TWIIEHA M ONIBITHI PA0OTHI ¢ HUM.

1.3 3TueHOBBIE U THEHOBBIE YIJI€BOI0PO/bI.
Ilpakmuueckoe 3anamue Ne3
ITosryyeHue 3THIIEHA M ONIBITHI C HUM.

1.4 AueTruwjieHOBBbIE YIJIEBOOPO/bI.

1.5 ApomaTnueckue yriieBo10poabl.
Konumponsnas paboma No2 1o reme «YTI€BOIOPOIBI.

1.6 IlpupoaHbie HCTOYHHMKH YIJIEBOJOPO/OB.

1.7 I'mapokcuIbHbIE COEIMHEHMS.
Ilpakmuueckoe 3anamue Ned.
HN3y4yenue CBOMCTB CIUPTOB.

1.8 Anbaernabl 1 KeTOHBI.
Ilpakmuueckoe 3anamue No5.
M3y4yenue CBOMCTB aJIbEeIH/10B.

1.9 Kap0oHoBble KHCJOTHI H HX TPOM3BOHBIE.
Ilpakmuueckoe 3anamue Ne6.

HN3y4yeHue cBOCTB KAPOOHOBBIX KHCJIOT.
Ilpakmuueckoe 3anamue Ne7.

ITosryyenue Mmbliia U3 KUPOB.

1.10 ¥YraeBoasl.

Ilpakmuueckoe 3anamue Ne§.

HccaenoBanue CBOMCTB YIJIEBOJO0B.

Konmponvnaa pavoma Ne3 1o teme «Kucnopoacoaepxamue
OpPraHUYECKUE BEIIECTBAY.
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1.11 AMUHA, aMMHOKHCJIOTBI, 0€JIKH.
Ilpakmuueckoe 3anamue No9. I3yueHue cBOHCTB 0€JIKOB.

1.12 A3oTtcoaep:kainiue rerepouuKIndecKue coeTMHeHUs . 6

Hyk/1enHoOBbI€ KHCJIOTBI.

1.13 buoJjioru4yeckn aKTUBHBIE COCAUHECHUS. 6

Ilpakmuueckas 3anamue Ne 10 1
oOHapyXeHHe BUTAMUHOB B MPOAYKTaX MUTAHUS

Koumponvnas paboma Ne 4

0 TeMe «A30TOCOepIKaIINe OPraHNUYEeCKUE BELIECTBAY.

2. O0mas ¥ HeopraHuveckasi XUMHUS 91

2.1 Xumusi-HayKa o BellleCTBax.

Ilpakmuueckoe 3anamue No 11 3 1
W3roroBnenne Mozeneil MOJIEKyJ BEIIECTB.

2.2 CtpoeHue aToma 4

2.3 Ilepuoanyeckuii 3aK0OH U NMepPUOAUYECKAs CHCTEMA 8

xuMuiecknx djieMenToB J[.M. Menaeseena.

2.4.CTpoeHne BeliecTBa 8

Konmponsnas pabomaNes no memam 2.1,2.2,2.3, 2.4.

2.5.ITotumepnl 4

2.6./IlucnepcTHbIe CHCTEMBI. 2

2.7.XuMHYECKHE PeaKIHH. 10

2.8.PacTBOpBI 8

Ilpakmuueckoe 3anamue Ne 12 1
[TpurotroBneHne pacCTBOPOB PA3TUYHON KOHIICHTPALIUH

2.9 OkucauTe/IbHO-BOCCTAHOBHUTE/IbHbIC PEAKLMH. 10
DJIEKTPO-XMMHYeCKHe MPOIeCcChl.

KonTposbHasi padora Ne 6 mo temam 2.5, 2.6, 2.7, 2.8, 2.9.

2.10 Knaccudpuxanus Bemects. [IpocTeie BemecTna. 8

2.11.0cHOBHBIE KJIACCHI OPTAHUYECKUX U HEOPTAHHYECKHUX 8

BellecTB.

Ilpakmuueckoe 3anamue Nel3

[Tomryuenue XJ10poBOIOPO/Ia U AMMHAKA. 1
2.12.XuMuA 3J1eMEHTOB 10

Ilpakmuueckoe 3anamue No 14 1
[TosrydeHre THIPOKCHIOB METAJUIOB U OKCHJIOB HEMETAJLIOB.

Konmponvnaa paboma Ne 7 no memam 2.10,2.11,2.12.

2.13.XumMus B :KM3HH 001IeCTBA. 8

Ilpakmuueckoe 3anamue Nel5

O3HakoMJIEHHE ¢ MUHEPATILHBIMU YI0OPEHUSIMU U CPEACTBAMHU

OBITOBOM yIOOpPEHUSIMU U CPEJICTBAMU OBITOBOIM XUMHH. 1
Hroro: 171 5
IIpome:xxyTouyHasi aTTecTanusi NPpoBOAMTCH B (popme IK3aMeHA 6
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7. XAPAKTEPUCTUKA OCHOBHbIX BU/IOB
YYEBHOU JEATEJIBHOCTHU CTYJAEHTOB

Cooepoicanue
00yuenusn

Xapakmepucmuxka 0CHOBHBIX 8U008 0eAMETbLHOCMU 00YUaAIOULe20CA
(na ypoene yueonuix oeiicmaeuii)

Ba:xkueiimmue

XUMHYICCKHUEC
NMOHATUSA

] YMeHue naBaThb ONpENEICHHE U ONEepUPOBATH CIEAYIOLUTUMHU
XUMUYECKUMH TIOHATUSMU: BEILIECTBO, XWMHUYECKUU HIIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTENIbHBIE aTOMHAsi U MOJIEKYJISIpHAasi MacChl, HOH,
AJUIOTPOIIHUS, H30TOIIBI, XUMUYECKas CBSI3b,
3JEKTPOOTPULIATEIHLHOCTD, BAJICHTHOCTb, CTENEHb
OKHUCJICHUS,  MOIlb,  MOJSIpHAas ~ Macca, MOJIIPHBIA  00BeM
ra3000pa3HbIX BEIIIECTB, BEI[ECTBA MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTpOEHUS, pacTBOpHI, AIEKTPOJIUT U
HEDJIEKTPOJIIUT, ANEKTPOJIUTUYECKAS JCCOIUAITHS,
OKHUCIIUTEIh u BOCCTaHOBUTEb, OKHUCJICHHE u
BOCCTaHOBJICHHE, TETIOBOM a¢dexr peaKiuy, CKOPOCTb
XUMHYECKOI peaKIuu, KaTanms, XUMHYECKOE paBHOBecHE,
YIJIEPOIHBI  CKellerT, (yHKIMOHANBHAS  TpYyIIA, u30Mepus,
TOMOJIOTHS.

OcHoBHBIE

3aKOHbI XMUMHUH

[ ] DopMyIMPOBAHUE 3aKOHOB COXPAHEHHS MacChl BEIIECTB
M IIOCTOSIHCTBA COCTaBa BEIIICCTB.
[ | YcranaBieHre IPUYUHHO-CIIEICTBEHHOM CBA3U
MEXKY COAEP)KAaHUEM 3THX 3aKOHOB M HAITMCAHUEM
XUMHUYECKUX GOpPMYI U YPaBHEHHIH.
] YcTaHaBIMBIIEHUE DBOTIOLMOHHON CYIIIHOCTH
MEH/IeNIeeBCKON U COBPEMEHHON (OPMYITHUPOBOK
nepuoanueckoro 3akona /.M. Menneneesa.
] OO0bscHeHne GU3MYECKOTO CMBICIA CHMBOJIMKHT
MEePUOANYECKON TaOIUIBI XUMUYECKUX deMeHToB J[.1.
MenpeneeBa (HOMEPOB JIEMEHTA, IEPUOJIA, TPYIIIIbBI) U
YCTaHABJIUBATh NPUUYUHHO-CJIEACTBEHHYIO CBSI3b MEXKIY
CTPOECHHUEM aTOMa Y 3aKOHOMEPHOCTSIMA U3MEHEHHUSI CBOWCTB
AJIEMEHTOB M O0OPa30BaHHBIX MU BEIIECTB B IEPHOIAX U
rpymnmax.
[ ] XapakTepru3oBaTh 9JIEMCHTEI MaJIbIX u OO0NIBIIINX
MIEpUOJIOB MO HX TMOJIOKEHUK B IEPUOAUYECKOW  CUCTEME
J.1. MeHnneneena.

OcHOBHBIE

TCOPUM XUMHUHU

B YCTaHOBKa 3aBUCUMOCTHU CBOWCTB XMMHUUYECKUX
BEIIECTB OT CTPOCHUS AaTOMOB 00Pa3YIOIINX UX XUMUYECKUX
3JIEMEHTOB.

] XapakTepru30BaTh BaKHEUIIINE Tl XUMUYECKHUX
CBSI3€M 1 OTHOCUTEIBHOCTD 3TOM TUITOJIOTHH.

] OO0bsicHEeHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUS KPUCTALTNYECKUX PEIIETOK.

] @opMynHpOBATH OCHOBHBIE MOJ0KEHUS TEOPUU
AIEKTPOJUTUYECKON AUCCOLMALIMY U XapaKTePU30BaTh B
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CBETE ATOM TEOPUU CBOICTBA OCHOBHBIX KJIACCOB

HEOPraHMYECKUX COCAMHEHUN.

] dopmyIUpOBKa OCHOBHBIX MOJIOKEHU N TEOpUHU
XUMHYECKOT0 CTpOCHUS OpPraHUYECKUX COETMHEHUI u
XapakTepu3oBaTb B CBETE ATOM TEOPUM CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COEeTMHEHUM.

Baskneiimue

BeIIECTBA "

[ XapakTepucTUKa COCTaBa, CTpOEHUS, CBOIICTB,
MOJyYeHUsT U TNpUMEHEeHHs BaxHedmux wMetawioB ( IA u |l
A rpynm, allOMUHUA, KeJIe3a, a B eCTECTBEHHO-HAyYHOM

MaTepHuabl
npoduiie 1 HeKOTOPBIX 0- 3JIEMEHTOB) M MX COCIMHCHUH.
] XapakTepucTUKa COCTaBa, CTpOEHUH, CBOJCTB,
MoJydeHue W  NpuMeHeHwe Baxueumux  HemeramwioB (VI
A, VIIA, VIA rpynn, a Takke azora u ¢ochopa, yriepoma u
KpEMHUS1, BOJIOPO/Ia) M UX COCTUHEHHIA.
B XapakTepucTuka cocTaBa, CTpOCHHUS, CBOIICTB,
MOJIy4YeHUe u MIpUMEHEHUE BaKHEHIINX KJIACCOB
yTIIEBOIOPOIOB (aynikaHOB, LUKIIOATIKAHOB, AJIKCHOB,
QJIIKUHOB, apeHOB) u ux Hauboee 3HAYUMBIX B
HapOJAHOXO3MCTBEHHOM IIJIaHE IIPECTaBUTEIEH.
] AHanornysas XapaKTepUCTUKA BaXHEHUIINX
IpesicTaBuTeNen JIpYTrux KJIACCOB OpPraHUYECKUX
COCAMHEHUI: METaHOJ H JTaHOJ, CIOXHbIE OJ(HUPBL, KUPHI,
MBLJIa, aJbJIETU/1bI (popmanbrerns u aleTalbJEeT ),
KETOHBI  (aleToH), KapOOHOBBIE KHUCIOTHI (YKCyCHass KHCIIOTa,
JUTSt €CTECTBEHHO-HAY4YHOT' O npoduis IpecTaBUTENEN
IPYTUX KJIACCOB KHCIIOT), MOHOCaXapubl (rimroko3a),
Jycaxapubl (caxapoza), MOJIMCaXapU bl (kpaxman u
LIEJUTI0JI03a), aHWINH, AMUHOKHUCIIOTHI, Oenku,
HCKYCCTBEHHBIE u CUHTETUYECKUE BOJIOKHA, Kay4yKH,
MJIACTMACCHI.
XHMHYECKHii m  lcnonp3oBanne B y4yeOHOM M IpodecCHOHANbHON
S3BIK W NEeSTeIbHOCTU XUMUYECKHX TEPMUHOB U CUMBOJIHUK.
m  Ha3pBarh wu3ydYeHHBbIE BElIECTBA MO TPUBUAIBHOM WK
CHMBO.THKA MEXIYHapOAHOM  HOMEHKJIAType M  OTpaxaTb COCTaB  ITHX
COEIMHEHUH C MOMOILBI0 XUMHUECKUX (POPMYIL.
] Otpaxarb XUMHUYECKHE IIPOLIECCHI c MIOMOUIBIO
YPaBHEHUN XUMUYECKUX PEAKIU.
XuMHYeCKHe m  OObsicHeHue CYILIIHOCTHU XUMHUYECKHUX ITPOLIECCOB.
peakiuu Knaccudukanus XUMHYECKHX peaxkuuu o Pa3sTUIHBIM

MpU3HAKaM: 4YHUCIy M  COCTaBy TMPOAYKTOB U  PEareHTOB,
TEIJIOBOMY sddexry, HaIpaBJIEHUIO, daze, SERIZE1)
Karajn3aropa, HW3MEHEHUIO0  CTENeHeW  OKHUCIEHHs  AJIEMEHTOB,
00pa3yromux BeecTBa.

m  VYcraHoBKa MPHU3HAKOB  OOLIEro M pa3iMYHOIO B
TUINOJIOTUM  PEAKUMKM  JUIi  HEOPraHMYeCKOM U OpraHU4YecKou
XHMUH.

[] Knaccudukanus  BemecTs u MPOLECCOB C  TOYKH
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3pCHUA OKHUCJICHUA-BOCCTAHOBIICHUS. CocraBieHue ypaBHeHI/Iﬁ
peaxiuii ¢ MOMOIIbIO METO/1a JIEKTPOHHOTrO OaiaHca.

m  OObscHeHue 3aBUCUMOCTH CKOPOCTH XHUMHWYECKOU peakInu
U TIOJOXKEHUS  XHMHUYECKOTO  PaBHOBECHS  OT Pa3IUYHBIX

(hakTOpOB.
XuMHYecKHii m  BrimogHeHne XHMHYECKOrO JKCIIEPUMEHTAa B ITOJHOM
IKCIIEPUMEHT COOTBCTCTBHHU C IIPpaBUIaMU 0e30I1acHOCTH.
[ HaGnronenue, ¢ukcamus wu OIMCAaHHE PE3YJIbTATOB
IPOBCACHHOT'O SKCIICPUMCHTA.
XuMnueckast | HpOBOI[eHI/IC CaMOCTOSTEIIPHOIO IIOMCKA XHUMHYECKOM
I/IH(])OpMaIII/Iﬂ HH(bOpMaHPII/I C UCIIOJIb30BAHUECM PA3JINYHBbIX HCTOUYHHUKOB

(HayYyHO-TIONYJISIPHBIX ~ M3JaHUH, KOMIIBIOTEPHBIX  0a3
JaHHBIX, pecypcoB MHTepHEeTA);

[ UCTIOJIb30BaHUE KOMITBFOTEPHBIX TEXHOJIOTHH JUTst
00paboTKM W Tepelayd  XUMUYECKOH uHbopMamuu U ee
MPEJICTABICHHS B PA3JINYHBIX (OpMax.

Pacuernl o
XHMHAYECKUM
¢popmyaMm u

YPAaBHEHUAM

m  YCTaHOBKa 3aBUCUMOCTH MEX/1Yy KaUeCTBEHHOH U
KOJINYECTBEHHONH CTOPOHAMHM XHUMHYECKUX OOBEKTOB U
IIPOLIECCOB.

[ Pemenune pacyeTHbIX 3a1a4 o XMUMUYECKUM
(dbopMynaM U ypaBHEHUSIM.

IIpoduiabsHoe u
npo(phecCHOHAIBLHO
3Ha4YUMOe

coacpkaHue

m  OObsICHEeHHE XUMHUYECKUX SBJICHUH, MPOUCXOISAIINX B
pUpoje, ObITY U Ha IIPOU3BO/ICTBE.

m  Omnpenenenue BO3MOXXHOCTEN MPOTEKAHUS XUMUYECKUX
MIPEBpAILEHHH B Pa3INYHBIX YCIOBUSAX.

m  CoOmojeHue MNpaBWJl 3KOJIOTMYECKH TI'PaMOTHOTO
MOBEJICHHSI B OKPY’KaloLIel cpere.

m  OueHka BIMSHHA XMMHUYECKOTO 3arpsi3HEHUs
OKpY’Karomiel cpenbl Ha OPTaHW3M YeJOBEKa U Jpyrue
KHUBBIC OPTAaHU3MBI.

m  CoOmonenue mnpaBui Oe3omacHoro oOpalleHus ¢
TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, Ta00PaTOPHBIM
000pyI0BaHUEM.

m  [loaroroBka pacTBOPOB 3a/laHHOM KOHILIEHTPALIUU B OBITY
U Ha IPOU3BOJICTBE.

n Kputnueckas OIIEHKa JIOCTOBEPHOCTH XUMHUYECKOH
nHGOPMaLUK, TOCTYNAIOIIEH U3 pa3HbIX HICTOUHHKOB.

37



8. YYEBHO-METOJIUMYECKOE U MATEPHUAJIBHO-TEXHUYECKOE
OBECHEYEHUWE ITPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI «XUMUS».

Jnist peanu3anuy ya4eOHOM JUCIUTUTMHBI UMEETCsl yUeOHbIN KaOWHET 1 TabOpaHTCKasl.
O6opynoBanue yue0HOro KabnHera:
-[10CaI0YHBIE MECTa MO0 KOJUYECTBY 00yUaIOLIIXCS;
-paboyee MeCTO Mpeno1aBaTes;

-KOMIUIEKT y4eOHO-HArJISAHBIX MOCOOMH MO AMCUMIUIMHE (TJIakaThl, (GoTorpaduu y4eHBIX,
KOJUIEKIIUM, MOJIENH, NpuUOOpsl M HAOOpBl Ui IHOCTAaHOBKM  JIEMOHCTPAllMOHHOTO U
YUYEHHUYECKOT'0 DKCIIEPUMEHTA ;

-TIeYaTHBIC ¥ SKPAHHO-3BYKOBBIC CPEICTBA OOyUCHUS;
-pEaKTUBHI,

-BCIIOMOTaTEIbHOE 000PY/I0BaHNE M HHCTPYKIIHH,
-OUOIMOTEeYHBIN (HOH]I.

B OubOmuoteunblii QoHA BXOAAT Y4YEOHUKH, Y4EOHO-METOJAMYECKHE KOMIUIEKTHI,
o0ecrieunBaroie OCBOCHHE YYeOHOM AMCUUIUIMHBI «XHUMHS» , PEKOMEHJIOBaHHBIE WU
JOIYILEHHbIE JUIsI UCHOJIb30BaHUS B NMPO(ECCHOHANBHBIX 00pa30BaTENIbHBIX OpraHU3alMsX,
peanu3yronmx 00pa3oBaTelbHYI0 MPOrpaMMy CpEIHEro oO0Iero oopa3oBaHHS B mMpejesax
ocsoenusi OIIOIT CIIO na 6a3e ocHOBHOTO 00OIIEero oo6paszoBanus. bubmuoreuHsiii QoHT
JOTIOJTHEH SHUMKJIONEANSIMU, CIPAaBOYHUKAMH, 3aJJauHUKaMH, KHUTaMU JJIsl YTEHUs 110 XUMUH,
HAay4YHOU Y HAyYHO-TIOMYJISIPHOM JIMTEPATYPOM O XUMUHU.

B mpotiecce ocBoeHust mporpaMMbl Y4€OHOM TUCITUTUIMHBI « XUMUSD» 00YYaroIIrecs: UMEIOT
BO3MOKHOCTh JIOCTyIa K JJICKTPOHHBIM Y4€OHBIM MarepuajgaM IO XUMHUHU, UMEIOIIUecs B
CBOOOAHOM AOCTyTIE B cucteme MHTepHET.
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9 PEKOMEHJAYEMAS JINTEPATYPA
0 CMy0eHmogs
IMabpuensu O.C., OctpoymoB N.I'. Xumusi: yaeOHUK 1)1 CTYJEHTOB ITPOQeCcCHOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHu3allnii, ocBanBaromumx npodeccuu u cneruanbHoctu CIIO. — M.,
2020;
[Mabpuensn O.C., OctpoymoB W.I'. Xumus ans npodeccuii u cnenuanbHOCTER
€CTECTBEHHO-HAYYHOTO TPOPHIISL: YUeOHUK JIJISl CTYJEHTOB MPO(PECCUOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHu3allii, ocBanBaromumx npodeccuu u cneruanbHoctu CIIO. — M.,
2020;
INa6puensa O.C. u ap. Xumus. [Ipaktukym: yue6. [Tocobue asst cTyaeHTOB
npogeccCHOHaTbHBIX 00pa30BaTEeNbHBIX OPraHU3aIfil, 0CBAaUBAIOIIUX MPOPECCUn U
crnenmaabpHoctu CIIO.-M., 2017;
["a6puensa O.C. u ap. Xumus: nocodue as noarotoku k EI'D: yue6. [TocoOue amns
CTYJIEHTOB MPO(ECCUOHAIBHBIX 00pa30BaATEIbHBIX OpraHU3alnii, OCBAMBAIOLINX
npodeccun u cnermanbHoctu CIIO. — M., 2017;
[Ma6puensn O.C., JIbicoa I'.I'. Xumus. TecTsl, 3a1aun u ynpaxuenusi: yue6. [locodue mst
CTYJIEHTOB MPo(eCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIluii, OCBAMBAIOITNX
npodeccun u cnermanbHoctu CIIO. — M., 2017;
Epoxun KO.M., KoBanieBa U.b. Xumus st mpodeccuii v crienuaabHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAay4YHOT0 Mpoduieil: yaeOHUK AJis CTYJEHTOB MPOPECCUOHAIBHBIX
o0Opa3oBaTeIbHBIX OPraHU3alnii, ocBanBaOMMX npodeccuu u cneruanbHocty CI1O. — M.,
2017
014 npenooasamens

«O0 obpazoBanuu B Poccuiickoit denepanuny». Deaepanbublii 3aKkoH Poccuiickoit
Oenepanuu ot 29 nexadpst 2012 1. No 273-®3 (B pen. denepalibHBIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013
No 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-03,
05.05.2014 Ne 84-®3, or 27.05.2014 Ne 135-®3, or 04.06.2014 Neo 148-®3, c
M3MEHEHHUSIMU BHECEHHbIMU DenepasibHbiM 3aKOHOM OT 04.06.2014 Ne 145-@3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

[Tpuka3z MunuctepctBa oOpa3zoBanus u Hayku PD ot 31 gexabpst 2015 r. No 1578
«O BHECEHMH U3MEHEHHI B (pefiepalibHbII TOCyJapCTBEHHBINM 00pa30BaTeNbHbIN CTaHIapT
cpenHero oOmiero o0pa3oBaHusi, YTBEPKICHHBIN MPUKa3oM MUHHCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickoit @exneparuu ot 17 mas 2012r. Ned13»

[IpumepHass ocHoBHasi oOpa3zoBarelbHas MpPOrpaMMa  CPETHEro  OOIIEro
oOpa3zoBanusi, onoOpeHHass  pemieHueM  (eneparbHOTO  y4eOHO-METOIUYECKOTO
oObeuHEeHus 110 001IeMy 006pazoBaHuio (poToko oT 28 utons 2016r. Ne 2/16-3).
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10. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
T CTUTLIAHBI

Koutpoir u omeHka pe3yjibTaToB

OCBOCHHA JHUCHHIIIMHBI

OCYHICCTBIIACTCA

IMPpCIoAaBaTCiIcM B IPOLCCCC IPOBCACHUA IMPAKTHYCCKUX 3aHATUM M J'Ia60paTOpHI>IX
pa60T, TCCTUPOBAHHA, a4 TAKIKXC BBIIIOJHCHUA O6yanOHIHMHCH HHAWBUIYAJIBbHBIX

3aJlaHuM, IIPOEKTOB, UCCIICIOBAHUM.

Pe3yabTarhl 00y4eHust
(ocBOCHHBIE YMEHMS, YCBOCHHbIE
3HAHUA)

@®opMBbI U METOIbI KOHTPOJIA U
OLICHKH
pe3yJIbTaTOB 00yUYeHMsI

B pe3ynbmame oceoenus

OUCUUNIUHDL

00yuarowuUIica 00J1)CeH yMemb:

* COCTABJIATH JICKTPOHHBIC U

rpadguueckue
dbopmybl
AJIEKTPOHHBIX
000JI0YEK aTOMOB;

CTPOCHHS

* IPOTHO3UPOBATh XUMHUYECKHE
CBOKCTBA
AJIEMEHTOB, UCXOJS U3 UX MOJOKEHHUS
B
MEPUOJIMYECKON CUCTEME U
AIEKTPOHHOTO
CTPOEHHUS;

* COCTaBJIATH
bopmyIbl
COCIUHEHUIN B COOTBETCTBUHU CO
CTCIICHBIO
OKHCJICHHUSI XUMHUYECKUX AJICMEHTOB;

XUMHUYCCKHC

* COCTABJISAITh YPABHECHUS PEAKIIAMN
MOHHOT'O
oOMeHa B MOJIEKYJISIPHOM U HOHHOM
BUJIE;
* peuaTh 3a]a4M Ha PaCTBOPBHI;

* YpaBHHUBATh
BOCCTaHOBH-
TEJIbHBIC PEAKIIUU METO0M
AIEKTPOHHOTO
OajtaHca;

OKHCIIUTCIIBHO-

¢ COCTABJIATH YPABHCHUA THIPOJIN3a

NuauBunyansHas Gopma. TecToBbIi
KOHTpPOJIb.

NunuBunyanbhuas gopma. TecToBbIN
KOHTpPOJIb.

HabGmonenue u  oleHka
MPAKTUYECKUX JECHCTBUM.

HaGmronenne © = OlleHKa
MIPAKTUYECKUX JEHCTBUM.

NunuBuayanbHas dbopma.
OneHka MpakTUYECKUX YMEHUM
pelieHus 3aaad.

WuauBunyansbHas ¢opma. OrneHka
MPaKTH-

YECKUX YMEHUHN PACCTAaHOBKU

K03 puieHToB

I'pynnoBast  popma.

OueHka NOPaKTUYECKUX YMEHHI
3alUChIBATh ypPAaBHEHUsI THIPOJIM3a

coneﬁ, OoNpCACIATb KUCJIOTHOCTDb CPEAbI.

NunuBuayanbpHas dhopma.
OueHka NpakTUYECKUX  YMEHHM
JaBaTh  HAa3BaHMs OPraHUYECKHUX
COEIMHEHUN o
CUCTEMaTUYEKON HOMEHKJIAType.

NunuBumyanbHast dbopma.
O11eHKa MPAKTUYECKUX YMEHUI
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coJjiei,
ONPENETATh KUCIOTHOCTh CPEIBI;

* COCTaBJIATH  Ha3BaHUS
COEIMHEHUN II0
CHUCTEMAaTUYECKON HOMEHKJIATYPE;

* COCTaBJISITh CXEMBI
peaxkuuu,
XapaKTEepU3YIOIIne
CBOMCTBaA
OPraHUYECKUX COCANHECHUN;

B pe3yrvmame oceoenus
OUCUUNIUHBL
o0yuarowuiica 00Jice 3HAMb:

* nepuoanueckui 3akon /.M.
Menneneesa B
CBETE€ YYEHHS O CTPOEHUH
aToma,
NPUHIUIBL TTOCTPOEHUS
MIEPUOANIECKON
CUCTEMBI 3JIEMEHTOB;

¢ KBAHTOBO-MCXaHHYCCKUC
MIpcaACTaBJICHUA O

CTPOCHHUH aTOMOB;,

* O0IIYI0 XapaKTepUcTuK S-, p-,
d- 5JJeMeHTOB, WX OHOJOTHYECKYIO
poJb U

NpUMEHEHUE B METUIINHE;

* BAYKHCHIIINME BHUJIbI MMHUUYECKOMN CBSI3U
¥ MEXaHU3M WX 00pa30BaHUS;

* OCHOBHBIE MOJIOKEHUSI TEOPUH
PacTBOPOB U 3JEKTPOJIUTUYECKOUN
JIACCOLMALINM;

3aIMChIBATh YPABHEHUS PEAKIIUM.

WuauBunyansHas  dopma.
@poHTanbHbIN orpoc. [InceMennas
pabora.

NunuBuayansHas Gopma.
TectupoBanue.

NunuBunyansHas GopMma.
OrneHka MPakTUYECKUX YMEHHIM
pemarh 3aJauu.

NunuBuayaneHas ¢opma.
OneHka MpakTUYECKUX YMEHHAN
3aMKMCBIBATH H30MEPHI, ONPEAETATh
KJIACChl BEUIECTB.

NuauBuyanbHblid U GPOHTANIBHBIN

OIPOC B XOJ€ ayAUTOPHBIX 3aHITUU.

KoHTpoJb BeITIOIHEHUS
VHAWBUYAJIbHBIX Y TPYIIIIOBBIX
3aJaHuN.

NunuBuayanbHas dbopma.
OneHka MpakTUYECKUX YMEHUM
pelieHus 3a1a4.

NunuBuayanbHas dbopma.
OneHka MpakTUYECKUX YMEHUM
pelieHus 3a1a4.

NunuBunyanbHas — ¢gopmMma.
@®ponTanbHbii onpoc. [Iucemennas
pabora.

NuauBunyanbHas dopma.
OneHKa NpakKTHYECKUX YMEHUN
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* IPOTOJIMTUYECKYIO” TEOPUI0 KHUCIIOT
1 OCHOBAHMU;

* KOJUUIMTaTUBHBIC CBOMCTBA PaCTBOPOB;

*CrOCOOBI  BBIPAKEHUS
KOHIICHTPAIIUU PAaCTBOPOB;

* UITOPUTMBI PEIICHUS 3a/1a4u Ha
PacTBOPHI;
* CYIIIHOCTh TUAPOJIA3a COJIEH;

* OCHOBHEIC KJ1aCChI
OpPraHMYEeCKUX  Ha COCAMHEHMUH,
WX CTpPOEHHE, CBOICTBA,
OJIy4YCHHE U TIPUMEHECHHUE;

¢ BCC BUAbI U30OMCPHHU.

peUICHUS 3aaa4.

WunuBuayanbHas — gopmMa.
®poHTanbHbI onpoc. [TucbMenHas
paborTa.
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