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Padouyas nporpamma yueonou aucuuminnasl OY/1.09./y. Xumus

o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero npogeccuoHaIbHOr0 06pa3oBaHus 10 NPOrpaMMaM
NMOATOTOBKH KBATH(GUIMPOBAHHBIX padounx, cayxammx no npogeccun 43.01.09 Ilosap,

KOHINTEP

Opranusanus-pa3padoTymnK:
l'ocynapctBenHoe mnpodeccruoHanpHoe oOpaszoBarenbHOe yupexacHue «COCHOTOPCKUN

TEXHOJIOTHYSCKHI TEXHUKYM)).

Pa3zpadoruuk:
YurncanoBa Exarepuna HukomnaeBHa, mpemnogaBatellb XHUMHA W OHOJIOTMUBBICIICH

KBAJTM(PHKAIIMOHHON KaTerOpHH.

AHHOTANUA

Pabouass mporpamma yueOHOUW muctmmuiiabl OY]1.09./y. Xumus pa3paboTaHa ¢ ydeTom
CJICAYIONINX JIOKYMEHTOB:

@enepanbHoro 3akoHa Poccuiickoit ®enepannu ot 29 nexadbps 2012 r. Ne273 — (c
nu3Mm.) @3 «O6 obpazoBanmnu B Poccutickoit Deaepanmmy;

[Ipuxaza MunucrepcTa obpa3oBanus u Hayku Poccuiickoit @enepannu ot 29 nexalps
2014 roma Ne 1645 «O BHeceHMU M3MEHEHHI B NMpuka3 MUHUCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoii @enepanuu ot 17 mas 2012 roma Ne 413 «OO0 yTBepkaeHUU
benepabHOTO0 TOCYAapCTBEHHOTO 00pPa30BaTEIBLHOTO CTaHIApPTa CPEAHETOo OOIIero
oOpazoBanus» (B pexa. [Ipuxazos MunoOpnHayku Poccum ot 29.12.2014 Ne 1645, ot
31.12.2015 Ne 1548, o1 29.06.2017 Ne 613);

@enepanbHOTO  TOCYAApCTBEHHOTO  OOpa3oBaTEeIbHOTO  CTaHIApTa  CPEIHEro
npodeccuoHaibHOr0 oOpazoBanus 1o mnpodeccun 43.01.09 TloBap, koHAMTEP
YTBEP)KIECHHOTO MpuKazoM MuHucTtepcTBa o0pazoBanust u Hayku PO ot 09 nexabps
2016 r. Ne 1569, 3apeructpupoBanHoro B Muntocte Poccum 22.12.2016 Ne 44898 (B
pen. Ilpukaza Muno6pnayku Poccun ot 17.12.2020);

[Tucema JlemaprameHTa TOCYAapCTBEHHOW TMOJUTHUKH B cdepe MOATOTOBKH pabodmMx
kagpoB u 11O MunoGpuayku Poccun ot 17.03.2015 1. Ne 06-259 «Pexomenaanuu 1mo
OpraHM3alMy TOJy4YeHHUs CpeaHero oodmero oOpa3oBaHUS B IpeAesaX OCBOCHHS
00pa3oBaTeNbHBIX MPOrpaMM CpeaHEero NpodecCHOHATBLHOTO 00pa3oBaHUs Ha 0aze
OCHOBHOro  oOmiero oOpa3oBaHuss ¢  ydéroM TpeOoBaHuil  (enepanbHBIX
rOCYJapCTBEHHBIX O00pa30BaTEIbHBIX CTAaHAAPTOB M IOJIy4aeMOH NpoQeccuu WU
CHEIHNAIbHOCTH CPeIHEro MpodeccnoHanIbHOTO 00pa30BaHU;

[IpumepHoit mporpammsbl 00111€00pa30BaTEIBHON yUeOHON TUCIMITIIMHBI « XUMHSD JUIS
po)eCCHOHANIBHBIX ~ 00pa30BaTENbHBIX OpraHU3alui, pekoMeHaoBaHHOU OI'AY
«®HUPO» B KauecTBE MPUMEPHOM NPOrpaMMbl Uil peaju3allid  OCHOBHOM
npodeccuonanbHor mporpammbl CIIO Ha 6a3e ocHOBHOTO 001mero oOpa3oBaHHs C
nojy4deHueM cpeanero odmiero obpazosanus (IIporoxonm Ne 3 or 21 wmrons 2015 r.,
peructpupoBaHHbIi HOMeED perieH3uu 385 ot 23 utonsa 2015 r. ®DI'AY «DUPOy);
YyebHOro miuaHa oOpa3oBaTENbHONW MPOrpaMMbl  CPEJHEro MNpoQecCHOHATBHOTO
o0pazoBaHHs TIO TOJATOTOBKE KBaTU(DHUIIMPOBAHHBIX pabOYMX, CIyKaIlUX 10
npodeccuu 43.01.09 IToBap, KoHIUTEP

PaGouas nmnporpamma paccMOTpeHa Ha  3aceJaHUU  METOJUYECKOM KOMUCCUHU
obmmeobpaszoBarensHoro mukna ['TIOY «CocHoropckuii TeXHOIOTHYECKUN TeXHUKYM». IIpoTokoin
No 1 or 31 aBrycra 2021 r.

OTI'TIOY «CocHOropckHil TEXHOJIOTMYECKUM TEXHUKYM», 2021
© Yuncanosa E.H., 2021
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1 IACHOPT PABOYEN MMTPOI'PAMMbBI YYEBHOU JUCIUILIUHBI
OY1.09./y. XUMMU

1.1 O61acTh NPUMEHEHUS] IPOTPAMMBbI

PabGouass mporpamma y4yeOHOW AUCHMILTUHBI SBISETCS YacTblO OCHOBHOMU
obpaszoBarenpHON  mporpamMmbl B cootBeTrcTBUM ¢ ®I'OC  cpemuero
npodeccuoHaTEHOTO 00pa30BaHMS IO MPOTPAMME ITOATOTOBKH KB (DUITMPOBAHHBIX
pabouunx, cinyxamux mo npodeccun 43.01.09 IloBap, KoHIUTED.

1.2 MecTo TUCUMILIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTeIbHOM NMPOrpaMMbl

VYyeOHas nucuMIUIMHA «XUMUSD) SBISAETCA YUEOHBIM MPEAMETOM IO BHIOOPY U3
o0s13arenbHOM npenameTHoM obnactu «EcrectBennbie Haykny OI'OC cpegnero ooiiero
oOpa3oBaHus U u3ydaeTcs B oOuieoopazoBarenbHoM Iukie OOIL. B ydyeObHOM maHe
JUCUUILIMHA BXOJMUT B COCTaBe 00I€00pa30BaTENbHBIX YUYEOHBIX AUCLUMIUIMH 10
BBIOOPY M3 00s3aTEIbHBIX MPEIMETHBIX 00IaCTEH.

1.3 O0mas xapakTepucTHKa y4eOHOH AUCHUTIIMHBI

XHUMHST — 3TO HayKa O BELIECTBAX, UX COCTABE M CTPOCHHH, CBOMCTBax U
IPEBPAILICHUX, 3HAYEHHMM XWMHYECKHX BEILECTB, MaTepuajoB U IPOLECCOB B
IPaKTUYECKOH JESITEIIbHOCTH YEJIOBEKA.

Conepxanne 001e00pa3oBaTeIbHON  Y4EOHOW — TUCHUTUIMHBI  « XUMUSD»
HAIpaBJIEHO HA YCBOCHHE OOYYaIOIIMMHUCA OCHOBHBIX MOHSATUH, 3aKOHOB U TEOPUI
XUMHUH; OBJAJCHUE YMEHUSMHUHAOIIONATh XWUMUYECKHE SIBJICHUS, MPOBOAUTH
XUMUYECKUN SKCIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XMMHYECKUX (HOpMYII
BEIIECTB U YPAaBHEHUN XUMHUECKUX PEAKIIHIA.

B mpouiecce nzydeHus XuMuu y 00y4arouuxcsi pa3BUBalOTCs M03HABATEIIbHbBIE
MHTEPEChl U HHTEIJUIEKTYaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIILHOM
NPUOOPETEHUSI3HAHUM IO XUMHUU B COOTBETCTBUU C BO3HHUKAIOIIMMHU >KU3HEHHBIMU
npoOsiemMaMu, BOCHUTHIBAETCS O€peXHOE€ OTHOIIEHUS K NpUpOAE, MOHMMAaHHE
3I0pOBOr0 00pasa XKM3HU, HEOOXOAMMOCTH MPEIyNPEKICHUS SIBICHUN, HAHOCAIIUX
Bpel 3J0pOBBIO M OKpyXkaromed cpene.OHM OCBaMBarOT IPUEMBI T'PaMOTHOTIO,
0€30I1acHOr0 UCHOJIb30BaHUSI XMMHUECKHX BEIIECTBU MAaTEpUajOB, MPUMEHSIEMBIX B
OBITY, CEJIbCKOM XO3sIIICTBE U Ha IPOU3BOJICTBE.

Peanuzamusi NeQyKTMBHOIO TMOJIXOJa K H3YYCHHIO XUMHHU CIIOCOOCTBYET
Pa3BUTHIO TAKUXJIOTMUYECKMX OIEpaluid MbIIUIEHUS, KaK aHaJIW3 W CHHTES,
00001IeHEe ¢ KOHKPETU3allMs,CPAaBHEHHE M aHAJIOTHs, CHUCTEeMaTU3alus W
KJaccudukanus u ap.

B mporecce u3yueHHUs XUMHUM TEOPETHUUYECKUE CBEACHUS JIOMOJIHAIOTCS
JEMOHCTPALUSIMU,JIA00PATOPHBIMA ~ ONBITAMM W TPAKTUYECKUMU  3aHSITHSIMHU.
3HAUUTEILHOE MECTO OTBOJUTCAXMMUYECKOMY dKcnepuMeHTy. OH OTKpbIBaeT
BO3MOXHOCTh (DOPMHUPOBATH Y OOYYAIOIIUXCS CIEIMAIbHBIE MPEAMETHBIE YMEHUS:
paboTath € BELIECTBAMM, BBINOJHATh MPOCTHIEXUMUYECKUE OMBITHI, YYHUTh
0e30MmacHOMY Y O9KOJOTHYECKH TPaMOTHOMY  OOpalIeHHIO  CBEHIECTBAMH,
MaTepuajgaMH U IpoLeccaMu B ObITY U Ha IPOU3BOJICTBE.

Jlis opraHu3anuu BHEAYJUTOPHONW CaMOCTOSITENBHON paboThl 00y4aroumxcs
IpEJCTaBICH MPUMEPHBIN mepedeHb pedepaToB(IOKIAI0B), WHAMBHAYAIbHBIX
IIPOEKTOB.

B mpouecce usydeHus XUMHUH BaXHO (HOPMHUPOBATH HH(GOPMALKUOHHYIO
KOMIIETEeHTHOCThOOYYatouuxcs. [loaTromy mnpu opraHuzanuu CcamMoCTOSTEIbHOM
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paboThl HEOOXOAWMO AaKIICHTUPOBaTh BHUMaHUE OOy4YaloOlIUXCSd Ha TOHCKE
uHpopmaluu B cpeacTBax MaccMmeaua,llHTepHere, y4eOHOW U CHEIUAIbLHOMN
JUTEpaType ¢ COOTBETCTBYIONTUM O(DOPMIICHUEM UIIPEJACTaBICHUEM PE3yJIbTaTOB.
N3yuenne  ob6mieoOpazoBaTeIbHONM  y4eOHOM  AUCHUIUIMHBI  «XHUMUSD»
3aBepIIaeTCs MOJIBEJCHUEM UTOrOB B (pOpME dK3aMeHa B paMKax IMPOMEKYTOUHOU
arrectanuu oOywaromuxcst B mporecce ocBoeHus OOIl CIIO ¢ momyueHuem
CcpemHero o0Iero oopa3oBaHuUs.
1.4 Ieau m 3agauM JUCHUIVIMHBI — TPeOOBaHHMS K Pe3yJIbTATAM OCBOCHUS

AUCHUIIJINHBI

N3yyenne xumum Ha 0a30BOM YpOBHE cpeaHero ooOmero obpa3oBaHUS

HanpaBJICHO Ha NOCTUKCHHUC CICAYIOININX ueﬂeﬁ:

dopMupoBanre y  OOydYalOIIMXCS  yMEHHUS  OLIEHHWBAaTh  3HAYUMOCTD
XMMHUYECKOTO 3HAHUS JJIsl KaXK10TI0 YEJIOBEKA;

(opMupoBaHue y 00OydarolUXCcsl LEJOCTHOTO MPENCTABICHUS O MUPE U POJIU
XUMHH B CO3JaHHUM COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTUHBI MHpA;
YMEHHS OOBSCHATH OOBEKTHI U MPOLIECCHl OKPY>KAIOLIEH AEHCTBUTEIHHOCTH:
IIPUPOIHOM, COLMAJIBHOM, KyJIbTYPHOW, TEXHUYECKOW Cpelbl, — HCIONb3YS
JUISL 5TOTO XUMHUYECKHE 3HAHMUS,

pa3BuTHE y OOydalOIUXCsl YMEHUN pa3ianydarh (PakThl U OLEHKU, CPAaBHUBATH
OLICHOYHBIE BBIBOJbI, BUAETh HX CBSI3b C KPUTEPUSIMHU OLEHOK M CBS3b
KPUTEPUEB C OIPEACICHHOW CUCTEMOH LEHHOCTEH, (QOpMYyIupoBaTh U
000CHOBBIBAaTh COOCTBEHHYIO ITO3UIINIO;

npuoOpeTeHue 00ydYarolIMMUCA OIbITA  Pa3HOOOpPAa3HOW  JIEATEIbHOCTH,
MO3HAHUS U CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, UMEIOUINX YHHUBEPCAIbHOE
3HAa4YeHHE IS Pa3IMYHbIX BUAOB ACSATEILHOCTH (HABBIKOB PEIICHUsS MpooiieM,
OPUHATHUA pELICHWM, TOoHMCKa, aHaim3a U 00paboTku uH(pOpMaIuHy,
KOMMYHHMKATHUBHBIX  HABBIKOB, HABBIKOB HW3MEPEHHM, COTPYAHHYECTBA,
0e30macHOro OOpaIIeHus ¢ BEMeCTBAaMH B TIOBCETHEBHOM JKU3HM).

OcBoeHue comepkaHusi  y4yeOHOW  MUCHUIUIMHBI  «XuUMHs», 00OecreurnBaeT
JOCTHXKEHHE 00YYaIOIMMHUCS CIEAYIOINX Pe3yabTATOB:
JINYHOCTHBIX:

YyBCTBO TOPIOCTH M YBaXEHHS K HUCTOPHUHM U JOCTIKEHHSIM OTEUECTBEHHOM
XUMUYECKON HayKH; XMMUYECKH I'PaMOTHOE IOBEIEHUE B NMPOo(hecCHOHANTbHOM
JESTEIbBHOCTH M B OBITY MpU OOpallleHUHM C XUMHUYECKUMHU BELIECTBaMH,
MaTepuagaMH U MPoLeCcCaMu;

TOTOBHOCTb K MPOJOJKEHHIO OOpa30BaHUS W TOBBIIICHUS KBAaTH(PHUKAIUU B
n30paHHOM MPOQPECCHOHATBHON AEATEILHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIIETCHIIUN B 3TOM;

YMEHUE UCMOJb30BaTh JOCTH)KEHUS COBPEMEHHOM XUMHUYECKOM HayKu W
XUMUYECKUX TEXHOJOTHMH Ui MOBBIIMICHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOH NpodeccHoHanbHOM NesTeTbHOCTH.

MeranpeaMeTHbIX:

WCITOJIP30BAHUE PA3JMYHBIX BUJIOB ITO3HABATEIBHON JEATEIHHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX OIepaluii (IIOCTAaHOBKH 337a4uH, (DOPMYIUPOBAHUS TUIIOTES,
aHanW3a W CUHTE3a, CPAaBHEHUS, OOOOIIEHUS, CHCTEeMAaTH3alli{, BBISIBICHUS
MPUYUHHO-CJICICTBCHHBIX ~ CBSI3CH, IIOMCKAa aHaIoroB, (HOPMYJIUPOBaHUS



BBIBOJIOB) JUISI PEIICHWS TIOCTAaBJICHHOW 3aJaud, NPUMEHEHHE OCHOBHBIX
METOJIOB TO3HAHUS (HAOMIOJCHMS, HAYYHOTO JKCIEPUMEHTA)  JUIsl U3YyYCHUs
CTOPOH XHUMHYECKUX OOBEKTOB U IMPOILECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXOJIMMOCTh CTAIKUBAThCSA a MPodeCCUOHAIBHOM cdepe;

UCTIONIb30BaHUE  PA3JIMYHBIX HCTOYHMKOB JUIS TIOMYYEHUS XUMHUYECKOU
uH(pOpMaIuU, YMEHUE OICHUTh €€ JOCTOBEPHOCTH IS JOCTHKEHUS XOPOIIHNX
pe3yNbTaToOB B MpodhecCHoHAIBHOM cepe.

IIpeamMeTHbIX:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O MECTE XUMUU B COBPEMEHHOU HAYYHOM
KapTUHE MHpa; MOHMMAHUE POJIM XUMHUHU B (HOPMHUPOBAHMM KPYroszopa H
(GyHKIHMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHUs] MPAKTHUYECKUX 3a/1a4;
BJIAJICHUE OCHOBOIOJIATAIOUIUMUA XUMUYECKUMHU TOHATUSAMH, TEOPHUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSAMH; YBEPEHHOE IIOJIb30BAHUE XMMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIAJICHUE OCHOBHBIMH METOJaMH HAYYHOTO ITO3HAHHUS, HWCIIOJb3YEMBIMHU B
XUMHUH: HAOJIOJCHUEM, OMHCAHUEM, U3MEPEHHEM, IKCIEPUMEHTOM; YMEHUE
o0pabaTbiBaTh, OOBSCHATH pE3YyJbTaThl MPOBEACHHBIX OIBITOB M Je1aTh
BBIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSATh METOJbl TMO3HAHUS TPH
pELIEHNH NPAKTUYECKUX 3a/aY;

c(hOpMUPOBAHHOCTh YMEHHUS 1aBaTh KOJIMYECTBEHHBIE OIIEHKU U IPOU3BOIUTD
pacyeTsl 0 XUMUYECKUM (POPMYJIaM B YPaBHEHUSIM;

BJAQJICHWE TPaBWJIAMU TEXHUKM O€30MacHOCTH TPU  HUCIOJIB30BAaHUU
XAMHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh COOCTBEHHOM TMO3UIMU IO OTHOIICHUIO K XHUMHYECKOU
uH(pOopMaIuK, MOJy4aeMOM U3 pa3HbIX HCTOYHUKOB.

VYuebnas aucuurummHa OVY].09./y. Xumus crnoco6cTByeT (HOpMHUPOBAHUIO

CICAYIONIUX OOIIUX KOMIETEeHIUI.

Kon HaumeHoBaHue pe3yJibTaTa 00y4yeHUust

OK 1. | BeiOupare  cmocoObl  pemieHuss  3amad  NpodeCCHOHATBHOW  JICSITEIBHOCTH,
MMPUMCHHUTCIILHO K Pa3JIMYHbIM KOHTCKCTAM.

OK 2. | OcymiecTBisaTh MOUCK, aHAIW3 M HHTEPIpeTanuio WHGOpMAIuu, HEoOXOAUMON s
BBINOJIHEHUS 3a/1a4 TPO(PECCHOHATLHON IEATEIbHOCTH.

OK 3. | [InanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MPOGECCHOHATHPHOE M JIMYHOCTHOE
pa3BuTHe.

OK 4. | PabortaTe B KOJUIEKTHBE W KoMaHje, dY(PGEeKTUBHO B3aMMOJIEHCTBOBATh C KOJUICTaMH,
PYKOBOICTBOM, KIUEHTAMU.

OK 5. | OcylecTBisTh YCTHYIO M TUCbMEHHYI0O KOMMYHUKAIIMIO HA TOCYAAPCTBEHHOM SI3BIKE C
Y4€TOM 0COOEHHOCTEH CONMAILHOTO U KYJIHTYPHOTO KOHTEKCTA.

OK 6. | [IposiBISITE TPakIaHCKO-NIATPUOTUUYECKYIO TO3MIUIO0, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBCACHHUC HA OCHOBC TPAAUIIMOHHBIX O6H_[€‘-I€HOBG‘IGCKI/IX HGHHOCT@I\/'I.

OK 7. | ConelicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepexeHunto, 3¢ HEeKTHBHO
JIEWCTBOBATH B YPE3BbIYANHBIX CUTYALIHSX.

OK 8. | Ucnonws3oBath cpenacTtBa (pU3WUECKOW KYyJAbTYPHl IS COXPAHEHUS W YKPETUICHHS

3I0pOBbSI B  Tpolrecce Npo(ecCHOHANBHON  JEATENbHOCTH W MOJJICPIKAHUS
HEO0OXOAMMOT0 YPOBHS (DU3NYECKOM MOTOTOBICHHOCTH.




OK 9. | Ucnons3oBath HHGOPMAIIMOHHBIE TEXHOJIOTUN B TPOPECCUOHATHHON IEATEILHOCTH.

OK 10. | [Tomp3oBaTbcst  mpodecCHOHATBLHOM — JOKYMEHTAIlMel Ha TOCYAapCTBEHHOM |
HHOCTPAaHHOM A3bIKC.

OK 11. | [InanupoBaTh NpeaNPUHUMATEILCKYIO IEATEILHOCTD B TpodecCuoHaNbHOU chepe.

B pe3yabTaTe M3ydeHHs y4eOHOH NMCHUIIMHBI «XHMHS» Ha YPOBHE CpeIHEro
0011ero oopa3oBaHus:
BbinyckHUK Ha 6230BOM YPOBHE HAYUHMTCS:

— packpblBaTh Ha MpPUMEPAX poOJib XUMHH B (HOPMHpPOBAHMH COBPEMEHHOMN
HAYYHOW KapTUHBI MUPA U B IPAKTUYECKON ACSITEIbHOCTU YEJIOBEKA;

— JIEMOHCTPHpPOBATh Ha MpUMEpax B3aWMOCBS3b MEXKAY XUMHUEH U JAPYyTUMU
€CTECTBEHHBIMH HAayKaMH;

— pacKphIBaTh Ha MpUMeEpax MOJO0KEHUS TEOPUH XMUMHUYECKOro cTpoeHus A.M.
bytneposa;

— mnoHuMarth ¢uszndyeckuit cmpicn [lepuognmueckoro 3axona J[.M. MenneneeBa u
Ha €r0 OCHOBE OOBSCHATH 3aBUCUMOCTb CBOWCTB XMMHYECKHX 3JIEMEHTOB U
00pa30BaHHBIX UMU BEILIECTB OT 3JIEKTPOHHOTO CTPOCHHS aTOMOB;

— OOBSCHATH NPUYMHBI MHOTroOOpas3usi BELIECTB Ha OCHOBE  OOIIUX
IpeCTaBICHU 00 UX COCTaBe U CTPOCHUHU;

— TPUMEHSTH MpaBHJIa CHCTEMAaTHYECKOW MEXIyHApOAHONH HOMEHKIJIATYphl Kak
CpEeICTBa pa3InYCHUS U UACHTHU(PUKAIIMHU BEIIECTB MO0 UX COCTaBY U CTPOCHUIO;

— COCTaBJIATb MOJICKYJISIPHBIE U CTPYKTYpHBIE ()OPMYJIbI OPTaHMYECKHUX BEILIECTB
KaKk HocuTeded HH(OpMalMM O CTPOCHMU BEUIECTBA, €ro CBOWCTBaX H
NPUHAAICKHOCTHU K OIPeIeJIeHHOMY KJIACCY COCTMHEHUN;

— XapakTepu3oBaThb OpPraHMYECKHE BEIIECTBA [0 COCTaBY, CTPOCHHIO U
CBOICTBAM, YCTaHABIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBS3U MEXKIY JaHHBIMU
XapaKTepUCTUKAMU BEIIECTBA;

— TMPHUBOJIUTH MPUMEPhl XUMUYECKUX PEAKIH, PAaCKPBIBAIOIINX XapaKTEPHbIC
CBOICTBA TUNUYHBIX MPEICTABUTENCH KIACCOB OPraHMYECKUX BEIIECTB C
IEJIbI0 UX UACHTU(PUKAINYA U OOBSICHEHUS 00JIaCTH IPUMCHCHUS;

— TPOTHO3UPOBATh BO3MOXKHOCTH NMPOTEKAHUS XMUMUYECKHX PEaKLUi Ha OCHOBE
3HaHUH O THUMAaX XUMHYECKOW CBSI3M B MOJIEKyJaX pEareHToB U UX
PEaKIMOHHON CIIOCOOHOCTH;

— UCMOJb30BATh 3HAHUSI O COCTAaBE, CTPOCHUU M XMMHUYECKUX CBOWCTBAX BELIECTB
U1t 6€30MacHOT0 MPUMEHEHHUS B TPAKTUUECKON AESITEIbHOCTH;

— MPHUBOJIUTH  MPUMEPbl  MPAKTHYECKOTO  MCIOJB30BAHHUS  MPOAYKTOB
nepepaboTku HEPTH U MPUPOIHOTO Ta3a, BEICOKOMOJIEKYISAPHBIX COSINHEHHUN
(MmonMATUIICHA, CAHTETHYECKOTO Kay4yKa, alleTaTHOI'O BOJIOKHA);

— TPOBOJUTH OIBITHI M0 PACHO3HABAHUIO OPTaHUYECKHX BELIECTB: TIIMIEPUHA,
YKCYCHOW KHCIIOTBI, HEIIPEEJIbHBIX KUPOB, IIIOKO3bI, Kpaxmaia, OeJIKOB — B
COCTaB€ MUIIEBBIX MPOJYKTOB U KOCMETUYECKUX CPEJICTB;

— BIAJACTh MpaBUJIaAMH M TpUeMaMu O€30MacHONl paboThl C XHWMHUYECKUMU
BEIIECTBaMH U J1a00paTOPHBIM 000PYIOBaHHUEM;



yCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM pEeakIMu W CMELICHHS
XUMHUYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX (DAKTOPOB € ILENBIO OMpPEeIICHUS
ONITUMAJIBHBIX YCIIOBUI MPOTEKAHUSI XUMHUYECKUX MTPOIIECCOB;

IPUBOAUTH MPUMEPHI THIIPOJIN3a COJICH B MOBCEIHEBHOW KU3HU YETIOBEKA,
IPUBOJIUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUil B IPUPO/IE,
IPOM3BOJCTBEHHBIX MPOLIECCAX U KUZHEACATEIbHOCTH OPTaHIU3MOB;
OPUBOAUTH TPUMEPHl XUMHUYECKHUX pEaKIHi, pacKphIBalOIUX o0OuIHe
XMUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB 1 HEMETAJUIOB,;
IPOBOJIUTH PacyeThl HA HAXOXKJICHHE MOJIEKYJISIPHON (hopMyIIbl yrieBoaopoaa
[0 MPOJYKTaM CTOPAaHUSA U MO €r0 OTHOCUTEIbHOW MJIOTHOCTH M MAacCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTAB;

BJaJETh TMpaBUiIaMU 0€30MacHOr0 OOpallleHUs C €AKUMH, TOPIOYHMH U
TOKCHUYHBIMH BEILIECTBAMHU, CPEACTBaMU ObITOBOW XMMUHU;

OCYIIECTBJIATh ~ TOUCK  XMMHUYECKOH  HMHPOpPMAaLUMU 1O  Ha3BaHUSIM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

KPUTHYECKH OLEHUBAaTh M HMHTEPIPETUPOBATh XUMHUYECKYIO HH(POpPMAIHIO,
CoJIepKalllylocsl B COOOLIEHHUAX CPEJICTB MAacCOBOM HMH(OpMaluu, pecypcax
WuTepHeTa, Hay4HO-TIOMYJSPHBIX CTAaThAX C TOYKUA 3PEHHS] €CTECTBEHHO-
HAYYHOUKOPPEKTHOCTH B II€JIAX BBIABICHUS OIIMOOYHBIX CYXICHUH U
¢dopmupoBaHUs COOCTBEHHOM MO3UIINY;

OpPEACTaBIATh IMYTH peUIeHUs [IOOAIbHBIX MpOoOJieM, CTOSIIMX Tepesn
YeJIOBEYECTBOM: IKOJIOTHUECKUX, SHEPreTUYECKHX, CHIPbEBBIX, U POJIb XUMHU
B PELICHUH 3TUX MPOOIIEM.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

OY.09./y. XUMMUAA

2.1 O0beM y4yeOHOM TUCHMILIMHBI U BUAbI Y4€0HOI padoThI

— KOHCYl1bmayuu.

Bup yueOHoii padoTbl KonunyectBo
4acoB

CymMmapHasi yyeOHasi HArpy3Ka BO B3aMMO/ACCTBHH € 171
npenojaaparejieM
Bcero 3anaTuii 171
B TOM UHUCJIE!

— meopemuueckoe obyuenue (leKyuit): 106

— 1a60pamopHo — NpaKkmuiecKue 3aHamusl. 60
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2.2 TemaTuueckui I1aH u cogepxxanue ydeOHoi 1ucuumianabIOY 1.09./y. Xumus

HaumeHnoBanue Copep:xanue y4yeOHOro MaTepHaJa, JjadopaTopHble H PaKTHYeCKUe padoThI O0bem YpoBenn
pa3esnoB U TeM 4acoB OCBOCHUS
2 3 4
BBenenue. Conep:xanue yueOHOro MaTepuaia 2
Metoabl mo3HaHUs B Hayunble MeTObI MO3HAHNUS BEIIECTB U XUMUYECKUX ABJICHHI. POJIb SKCIEpMeHTa U TEOpUH B
XUMHH xuMuu. BaxhHenmme XUMHUYECKHME IIOHATHS W 3aKOHbl. MonenupoBaHue XUMUYECKHUX 2 1
IpoIeccoB. 3HAYCHUE XMMUU NPU OCBOEHUH NPO(ECCHH.
Pa3nes 1. O0masi M HeopraHumveckass XHMHUsI 80
Tema 1.1 Copep:xanue y4eOHOro MaTepuajia 2
XuMus — HayKa o Cocras BemiecTBa. XUMUYECKUE 37IeMeHThI. CIIOCOOBI CYIIECTBOBAHUS XUMUYECKUX 3JIEMEHTOB:
BelecTBax aTOMBI, IIPOCTBIE M CJIOJKHBIE BEIIECTBA. BeliecTBa NOCTOSHHOIO M IIEPEMEHHOrO COCTaBa.

3aKkOH TMOCTOSIHCTBA COCTaBa BeEHIECTB. BelecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
ctpoeHnus. CrocoObl OTOOPaKEHHsI MOJICKYJI: MOJICKYJISIPHBIE W CTPYKTYpPHBIE (OPMYJIBI;
[IapOCTepKHEBbIE M MaciTaOHble mpocTpaHcTBeHHble (CtTioapra — bpurneba) monenu
MoJekys. M3mepenue BemectBa. Macca aTOMOB M MOJIEKYJl. ATOMHasi €IMHHUIIA MAacCChl.
OTHOCHUTENbHBIE aTOMHAasi U MOJIeKyJsipHass Macchl. KoiMuecTBO BemiecTBa M €AMHUIBI €ro 2 2
W3MEpPEHHUS: MOJIb, MMOJIb, KMOJIb. Yncino ABoraapo. MoisipHast Mmacca. ArperaTHble COCTOSHUS
BelecTBa. TBepaoe (Kpucramimdeckoe W amopdHOE), )KHIKOE M ra3000pa3HOE arperaTHbie
COCTOSIHHMSI BEIIeCTBA. 3aKOH ABOraJipo M €ro cieactBus. MoJspHBI 00BEM BEIIECTB B
ra3oo0pasHoM coctosHuU. OOBEAMHEHHBIM Ta30BbI 3aKOH M ypaBHeHHe MeHjaeneeBa —
Knaneiipona. Cmecu BemiectB. Paznuuus Mexmy cMecIMU M XUMUYECKUMHU COEIUHECHHUSIMU.
MaccoBast 1 00beMHas! JOJIM KOMIIOHEHTOB CMECH

IIpakTu4yeckue 3aHATHS 2
PacueTrHpie 3agauM Ha HAXOXIEHHWE OTHOCUTEIBLHOW MOJICKYJISIPHOM MAacChl, OMpPEAcIICHUE ]
MacCcoOBOU JO0JIU XUMHWUYCCKUX DJIEMCHTOB B CJIOJKHOM BCUICCTBE. 3
Pemenue 3a1a4 no xumMuyeckuM (HopMysiaM U ypaBHEHUSIM. 1
Tema 1.2 Coaep:xkaHue yueOHOr0 MaTepuaja 2
Ctpoenne atoma ATOoM — cjoxHas vacrtuna. J[okazaTenabCTBa CIIOKHOCTH CTPOCHHS aToMa: KaTOAHBIE U
peHTreHoBcKue Jyud, (GoTodDPeKT, paguoaKTUBHOCTh, 3JeKTposin3. llmanerapHas Mmojeib
atoMa D.Pesepdopma. Ctpoenue aroma o H.bopy. CoBpeMeHHbIE TIPECTaBICHUS O CTPOCHHUH P 5

aToMa. KopIyCKkyJIsipHO-BOJIHOBOM yallu3M 4aCTHUL MUKPOMUDA.
CocraB aromHoro siapa. HykioHBI: NpPOTOHBI W HEUTPOHBI. M30TONBI W HYKIUABL.
Y CTOMYUBOCTH SATIED.
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DJIeKTPOHHAsI 000/104Ka aToMOB. [loHsTHE 00 AIEKTPOHHOW OPOWUTATU W BJICKTPOHHOM
obmake. KBaHTOBBIE umcla: TiaBHOE, opOuTanbHOE (MOOOYHOE), MAarHUTHOE U CIIMHOBOE.
Pacrnipenienienrie 37M€KTPOHOB IO HSHEPreTHUYECKUM YPOBHSIM, MOJIYPOBHSM U OpOUTAISIM B
COOTBETCTBUM C MPHUHIIUIIOM HAaWMEHBIIEH sHepruu, npuHiunoM Ilaymu u mpasuiom ['yHpa.
DNeKTpOHHBIE KOH(UTYpAIIMIN ATOMOB XUMHUYECKUX JIEMEHTOB.

BasneHTHBIE BO3MOKHOCTH aTOMOB XMMHUYECKHX AJIEMEHTOB.

DneKkTpoHHas KiIacCu(PUKanus XUMUIECKUX AJIEMEHTOB: S-, p-, d-, f-371eMeHThI

IIpakTu4yeckue 3aHATHS

N

CocraBlicHHE CXEM CTPOCHHA U SJICKTPOHHBIX KOH(l)I/IpraLII/If/’I aTOMOB XUMHYCCKHX 3JICMCHTOB.

)

Tema 1.3
Iepuoguyeckuii 3aK0H
u Ilepuoanueckas
cucTeMa XUMHYeCKHX
yemenToB /1. U.
MenneiaeeBa

Conep:xanue yueOHOro MaTepuaa

OTkpbiTHEe mNepuoaMYecKOro 3akoHa. I[lpennocbulku: HaKoIUIeHHE (PaKTOJIOTUYECKOTO
Mmatepuana, paborsl mpeamectseHHUKOB (M. B. [leGepeiinepa, A. D. lllankyprya, Jx. A.
Hrronenaca, JI. FO. Meiiepa), cve3n xumukoB B Kapicpys, nmumunoctHelie kadectBa JI. .
Menpeneesa. Otkportue /. 1. MenaeneeBbiM [lepuonnyeckoro 3akoHa.

Iepuoauyeckuii 3ak0H U cTpoenne aroma. M3zoromnsl. COBpeMEHHOE MOHATHE XUMHUUYECKOTO
anemeHTa. 3akoHoMepHOCTh [.Mo3znu. CoBpemennas ¢popmynupoBka [lepruogudeckoro 3akoHa.
[lepuonuueckas cucrema u CcTpoeHue aroma. DOU3MYECKUI CMBICH TMOPAIKOBOIO HOMEpa
3JIEMEHTOB, HOMEPOB rpymnmnbl U nepuona. Ilepuoanyeckoe MU3MEHEHHE CBOMCTB AJIEMEHTOB:
paguyca aToma; SHEpPrud HMOHHU3ALUH; DJIEKTPOOTPULATENbHOCTH. [IpuunHBI W3MEHEHUs
METAJUIMYECKUX U HEMETaUIMUYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX U MEPUOJAX, B TOM YUCIIE
OonpuX W cBepxOonbuX. 3HaueHue Ilepuomnueckoro 3akoHa u Ileprognyeckoi cucTEMbI
XUMH4YeCKUX 3eMeHTOB J[.M.Menzaeneesa s pa3BUTHUS HAyKW W MOHUMaHUS XUMHUYECKOU
KapTHUHBI MUpA.

l'[paKanecmle 3aAHATHA

MonenupoBanue nocrpoerus Ilepuonndyeckoit TabIuIbl XUMUYECKUX 3JIEMEHTOB.

XapaKTepUCTUKA XUMHUECKHUX 3JIEMEHTOB 10 AJITOPUTMY.

Tema 1.4
Crpoenue BemecTBa

Conep:xanue yueOHOro MaTtepuaa

Q| ~(~IN

IlonsiTHe 0 XUMHUYECKOH CBsI3M. TUIIBI XUMHYECKHMX CBS3€H: KOBaJICHTHAs, HWOHHA,
MeTaJTu4eckasi U BojgopoaHas. KoBaneHTHas xumudeckas cBs3b. J[Ba MexaHu3mMa oOpa3oBaHUs
ATOM CBSI3M: OOMEHHBIN M JIOHOPHO-aKIENTOPHBIA. OCHOBHBIC MapaMeTPhbl STOTO THUIIA CBS3H:
JUTMHA, IPOYHOCTb, YTOJI CBSI3U WM BaJICHTHBIN YToJl.

OcHOBHbIE CBOICTBA KOBAJEHTHOW CBSI3M: HACBHIIIEHHOCTb, MOJISPU3YEMOCTh U TMPOYHOCTb.
DNEKTPOOTPUIIATEILHOCTh M KJIACCU(UKAIMS KOBAJCHTHBIX CBS3€H MO OSTOMY MPU3HAKY:
MOJIApHAsl U HEMOJspHas KoBaJieHTHbIE CBsA3H. [lONSIpHOCTH CBSI3W W MOJSPHOCTH MOJIEKYIIBI.
Crioco® mepekpbIBaHMsI AJIEKTPOHHBIX OpOUTaNiel MW KJIacCH(PHUKAIMA KOBAJCHTHBIX CBS3€H 1O
TOMY MPHU3HAKY: G- M T-CBA3U. KpaTHOCTh KOBaJIGHTHBIX CBSi3ed M KiIacCHPHUKalUsi HX IO
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ATOMY NPHU3HAKY: OJWHAPHBIC, JTBOWHBIC, TPOHHBIC, MOIYTOPHbIE. THUIBI KPHUCTAUIMYECKUX
PEIIETOK y BEHIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE U MOJIEKYJIsApHble. DU3nuecKkue CBOIMCTBA
BEIIIECTB C ATUMH KPUCTAUTTNYECKUMH PEIIETKAMH.

HNonnasa xumuueckasi cBsa3b. KpaliHuii cilydail KOBaJE€HTHOH IOJISIPHOM CBA3M. MexaHu3M
o0pa3oBaHHsl MOHHOW CBsI3M. VMOHHBIE KPHUCTAIUIMYECKHE PEIIETKH W CBOMCTBA BEIIECTB C
TaKUMHU KpUCTaJUIaMHU.

Meta/uinyeckass XumMudeckasi cBsizb. OCOOBINi TUIT XMMHUYECKOH CBSI3U, CYIICCTBYIOIIUN B
MeTajulaXx M cIulaBax. Ee OTIMYMsA M CXOACTBO C KOBAJICHTHOM M MOHHOM CBA3siMu. CBoiicTBa
METAUTUYECKON CBsI3U. MeTalIMuecKue KPUCTAUIMYECKHE PEIIETKH W CBOWMCTBA BEIIECTB C
TaKUMU KpUCTaJUIaMHU.

Bonoponnas xumMmnuyeckas cBsizb. Mexannu3m oOpa3zoBaHus Takoil cBsi3u. Ee kimaccudukamms:
MEXMOJICKYJISIpHass W BHYTPUMOJIEKYJISIpHasE  BOJAOPOJHBIE  CBSI3U.  MOJEKyJspHbIE
KPUCTAJUIMYECKUE PEMIETKH JJIsI 3TOro Tumna CBsA3UM. DU3MYECKHE CBOMCTBA BEIIECTB C
BOJIOPOAHOM CBsA3BI0. buonormyeckas poiab BOJOPOAHBIX CBSI3€M B OpraHU3alMHU CTPYKTYP
ouomonumepoB. EquHas mpuposa XMMHUYECKHX CBS3€H: HAJIMYHME PA3IUYHBIX THIIOB CBS3CH B
OJIHOM BEILIECTBE, IEPEXO/] OJTHOTO TUIIA CBSI3U B APYrOW U T. 1I.

KommnuiekcooOpasoBanue. [IoHsITHE 0 KOMIUIEKCHBIX cOoeIMHEHUsIX. KoopauHalmoHHOEe YHCIio
KOMIUIEKCOOOpazoBarens. BHyTpeHHsis W BHEWmHsss cdepa KOMIUIEKCOB. HomeHnknaTypa
KOMIIJICKCHEIX coenuHennii. FIx 3Hadenue.

IIpakTu4yeckue 3aHATHSA

BI/II[BI XUMHYECKOH CBSI3U U THIIBI KPUCTAJUIMYCCKUX PCHICTOK.

Pemenne THmoBeIX 3a/1a49 o TeMe «KoMIITIeKCHBIE COCTMHCHUS.

Tema 1.5
IMoammepsI

Conep:xaHue yueOHOro MaTepuaa

N~ ~|N

Heopranuueckue nojumepsl. [lonmepsl — mpocThie BENIECTBA C aTOMHON KPUCTATUTMYECKOM
PELIETKON: aJUIOTPOIIHBIE BUIOWM3MEHEHHs yrieponaa (anmma3s, rpadur, kapOuH, (QyiepeH,
B3aMMOCBS3b THOpHUAM3AUU OpOUTANIel y aTOMOB YIjiepoJia ¢ MPOCTPAHCTBEHHBIM CTPOECHUEM
AIJIOTPOIHBIX MOAM(UKAIMI); CeleH W TeIUyp IeNoYedyHoro crtpoeHus. llomumepbr —
CJIO)KHBIC BEIIECTBA C AaTOMHOM KPHUCTAJUTMYECKOM PEIIETKOM: KBapll, KpeMHEe3eM (JTMOKCHTHBIE
COCTMHEHUSI KPEeMHHUs), KOPYHA (OKCHI aTOMHUHHS) W QIIOMOCHIMKATHI (IIOJIEBBIE IIMATHI,
cirofia, KaonuH). MuHepaiibl U ropHble opoasl. Cepa macTudeckas. MUHEpaaIbHOE BOJIOKHO
— acbecT. 3HaueHUE HEOPTaHMYECKUX MPHUPOIHBIX MMOIHMEPOB B (POPMHPOBAHUU OJHOU U3
TEOJIOTUUECKUX 000JI09eK 3eMIId — JTUTOCHEPHI.

Oprannyeckue nojaumepbl. CriocoObl UX TMONYYCHUS: PEAKIMU TOJUMEPU3AINH U PEAKIIUN
noyinkoHAeHcauuu. CTpyKTyphl IOJTUMEPOB: JINHEHHBIE, Pa3BETBICHHbBIE U MPOCTPAHCTBEHHBIE.
CTpyKkTypHpOBaHHE MOJIMMEPOB: BYJIKAHU3AIMS KAydyyKOB, MyOJeHHE OCIKOB, OTBEPKICHHE
MOJINKOHICHCAIMOHHBIX nouMepoB. Kiaccuukanus monuMepos 1o pa3InyHbIM TpU3HAKaM.
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O3HakoMJIeHHe ¢ 00pa3laMy IJIACTMAcC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB ¥ TOPHBIX MOPO/I.

Tema 1.6
JAucnepcHble cUCTEMBI

Conep:xanue yueOHOro MaTepuaa

IlonsiTue o qucnepcHbIX cucTteMax. Kiaccudukaius AUCIEPCHBIX CUCTEM B 3aBUCHUMOCTH OT
arperaTHoOro COCTOSIHHSI TUCIIEPCHOHHOM CpPeIbl M IUCIIEPCHON (a3bl, a TakKe MO pa3Mepy Ux
yactull. ['pyboaucrnepcHble CUCTEMBI: 3MYIbCUM M CYCHEH3UU. TOHKOJIUCIEPCHBIE CHCTEMBI:
KOJUIOM/IHBIE (30JI1 M Telli) U MCTUHHBIC (MOJCKYISpHBIC, MOJICKYISIPHO-UOHHBIE U HOHHBIC).
Oddexr Tunnans. Koarynsius B KOJUTOMIHBIX pacTBopax. CHHEPE3UC B TEIIAX.

3HayeHHe JUCHEPCHBIX CHCTEM B JKMBOM M HEXHBOW NPHUPOAE M IMPAKTUUECKOW >KU3HU
YyeloBeKa. OMYJIbCMU W CYCHEH3MHM B CTPOUTENIBCTBE, TNHUIIEBOM W  MEIULMHCKOU
MIPOMBILIJIEHHOCTH, KOCMETUKe. buosornueckue, MEIULIHUHCKUE M TEXHOJIOIMYECKUE 30JIH.
3HaueHue rejaer B OpraHU3alllM KMBOM Marepud. buonornueckue, NUILEBbIE, MEAUIIUHCKHE,
kocMeTndeckne renu. CuHepe3uc Kak (GpaxTop, Onpenessionfii CpOK TOAHOCTH MPOAYKIIUU Ha
ocHoBe reseil. CBepThIBaHUE KPOBH KaK OMOJIOTHYECKUI CHHEPE3HUC, €ro 3HaUCHHE.

Tema 1.7
PacTBOpbI

Conep:xanue yueOHOro MaTepuaa

IlonsaiTue o pacrBopax. ®Pu3MKO-XMMHMYECKas TMPUPOAA PACTBOPEHHUS U  PaCTBOPOB.
B3auMozeincTtBue pacTBOpUTENss M PACTBOPEHHOIO BewlecTBa. PacTBOPUMOCTH BELIECTB.
CriocoObl BBIpaXEHHUSI KOHIIEHTpAI[MM PAcTBOPOB: MaccoBasi JI0JIsI PAaCTBOPEHHOI'O BELIECTBA
(mporeHTHAas), MOJISIPHASL.

Teopusi JIeKTPOIUTHYECKOH aUccOnMAnMM. MexaHu3M JHCCOIMAllUM  BEIIECTB  C
pPa3IMYHBIMU TUIIAMU XUMUYECKUX CBsi3ed. BKiag pycCKUX YyUEHBIX B pa3BUTHUE MPEICTABICHUN
00 B3JeKTPOIUTHYECKON auccouranuu. OCHOBHBIE IOJOXKEHHUS TEOPUU BJIEKTPOIUTHUYECKOM
mucconuanui. CTEmeHb AJIEKTPOIUTUYECKOW AUcCOIUaui U (HaKTOpbl €€ 3aBHUCHMOCTH.
CunbHBIE W CpelHHE ANEKTpoiauThl. Jlucconmanus Boabl. Bomopomuswlii mokazarenb. Cpena
BOJHBIX PACTBOPOB 3JEKTPOIUTOB. Peakinu oOMeHa B BOJHBIX PacTBOPax AJIEKTPOIIUTOB.
I'maponu3 kak oOMeHHBbIH mnpouecc. HeoOpatumeiii  THApPOIWM3  OpPraHUYECKUX U
HEOPraHUYECKHX COEJUHEHUW M €ro 3HauY€HHE B MPAKTUUYECKOW NEATEeIbHOCTU 4YelIOBEeKa.
O6parumpiii  Tuaponu3 coieil. CryneHuarbii  ruaposm3. [IpakTudeckoe TpUMEHEHHE
TUAPOIU3A.

IM'uaponu3 opraHnyeckux BemiecTB (OEIKOB, KUPOB, YIVIEBOJIOB, MOMMHYKICOTHIOB, ATD) u
ero OMOJIOTMYECKOE M MPaKTUIecKoe 3HaueHne. OMbLUICHUE KUPOB. Peakiust srepudukanum.

JlaGopaTopHo — npakTHYecKHe 3aHATHS

IIpurorosineHue pacTBopa 3alaHHON KOHLICHTPALUU.

Penienne skcriepuMEHTAIBHBIX 337]a4 HA pacTBOPHI U PaCTBOPEHHUE.

Peaknium wmoHHoro oOMeHa B BOAHBIX pacTBopax. Cpema BOTHBIX pPAaCTBOPOB: KHCHAS,
HEUTpaJIbHAas, EJTOYHAs.
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Tema 1.8
XuMHYeCKHEe peakuuu

Copep:xanue yueOHOro MaTepuajia

Knaccupukanmsa XMMHYeCKMX peaKlUil B OPraHMYeCcKOM M HEOPraHW4YeCKOH XHMHUM.
[TonsiTe 0 xuMuueckoi peakiuu. Peaknuu, uaymue 6€3 M3MEHEHHs] KaueCTBEHHOTO COCTaBa
BEUIECTB: AJUIOTPONM3aLUg W H30oMepu3auus. Peakuuu, uaymue ¢ H3MEHEHHUEM COCTaBa
BELIECTB: MO YHCIY M XapakTepy pearupyrommx U o0pa3yroIMXcs BeLIECTB (pa3ioKeHus,
COCJMHEHUS, 3aMelleHHs, OoOMeHa); IO M3MEHEHHUIO CTENEHEH OKUCICHUS »HIIEMEHTOB
(OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE W HEOKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH); IO
TerioBoMy 3G (deKTy (9K30- U dHIOTepMHUUYEcKHe); 1o (a3e (roMO- U TeTEepOTreHHEIE); M0 Ha-
MpaBJeHUIo (00paTMbIe B HEOOpATUMBIE); TIO UCIIOJIb30BAHUIO KaTaIu3aTopa (KaTaTUTHIECKUE
1 HEKAaTAIUTUYECKUE); 10 MEXAHU3MY (paAUKaJIbHbBIE, MOJIEKYJISIPHBIE U HOHHBIE).
BeposiTHOCTL TNPOTEKAHWSI XUMHYECKHX Ppeakuuil. BHyTpeHHsS »Heprus, >HTaIbIUS.
TennoBoit 3¢ddekr xumuyeckux peakiuil. Tepmoxumuueckue ypaBHeHus. CraHmapTHas
SHTAJIBIUS peakuii U 0OpazoBaHus BemiecTB. 3akoH ['. W. ['ecca u ero ciaeacTBus. DHTPONUSI.
Ckopoctb xumuyeckux peaxuuii. [lonsatue o ckopoctu peakuuil. CKOpOCTb TOMO- H
TFEeTEPOTeHHOMN peakiu. JHEeprus akTuBanuu. OakTopbl, BIUAIONIME HA CKOPOCTh XUMUYECKOU
peakimu. Ilpupona pearupyromux BemiectB. Temmeparypa (3akoH Bantr — Toddga).
Konnentpauus. Katanuzatopsl U KaTaau3: TOMO- U TETEPOTCHHBIN, UX MeXaHU3Mbl. DEPMEHTHI,
UX CpaBHEHHME C HEOPraHMYECKHMMM KaTajlu3aTopaMHu. 3aBUCHUMOCTb CKOPOCTH pEakUUil OT
MTOBEPXHOCTH CONPUKOCHOBEHUS PEArNPYIOLINX BEIIECTB.

O0paTuMOCTh XMMHYECKHX peaknmii. XuMuueckoe paBHoBecue. IIoHATHE O XMMHUYECKOM
paBHOBecHHM. PaBHOBECHbIE KOHIIEHTpAUMH. JIMHAMHUYHOCTD XHWMHUYECKOIO PABHOBECHSI.
@axTophl, BIMAIOLIME HA CMELIEHUE PABHOBECHS: KOHIIEHTpalMs, IaBJI€HHUE, TeMIlepaTypa
(mpunanun Jlelllarense).

JlabopaTopHO — NpaKkTHYeCcKNe 3aHATHS

Tepmoxumuveckue ypaBHeHUs. TemioBoil 3 (eKT XUMUIECKUX PEaKIni.

3aBHCUMOCTh CKOPOCTH XHMMHUYECKUX PEaKIUi OT Pa3INIHBIX (DaKTOPOB.

CDaI(TOpI:I BJIMAOINNE HA CMCIICHUC PABHOBECHUS

Tema 1.9
OkucanTeaILHO-
BOCCTAHOBHTEJIbHBIE
peakuuu.
DIEeKTPOXUMHUYECKHE
npouecchl

Conep:xanue yueOHOro MaTepuajia

RN~ (~(N N

OxHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEe peaknuu. CrteneHb oOkucieHus. BoccraHoBuTenn u
okucnurenu. OKHUCIEHHE U BOCCTaHOBIEHHE. BaxHeilline OKHUCIUTENM U BOCCTAHOBHUTEIU.
BoccranoButenbHble  CBOWCTBAa METANIOB — MPOCTBIX BemlecTB. OKUCIUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBONCTBA HEMETAIZIOB — MPOCTHIX BEHIECTB. BoCCTaHOBUTENbHbBIE
CBOMCTBA BEIIECTB, OOpa30BaHHBIX JJIEMEHTAMH B HU3IMIEH (OTpHIIATETHHOW) CTemeHu 28
okucieHusa. OKHUCIUTENbHBIE CBOMCTBA BEIIECTB, OOpa30BaHHBIX DJJIEMEHTAMH B BBICIICH
(MONOXKUTENIbHON) CTEeNeHH OKHUCcIeHUs. OKHUCIUTENbHbIE M BOCCTAaHOBUTEIBHBIE CBOWMCTBA
BEIECTB, 00Pa30BaHHBIX AJIEMEHTAMH B POMEKYTOUHBIX CTETIEHAX OKHCICHUS.
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Knaccudukanuss OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peaknuid. Peaknuu MeXaToMHOTO |
MEXMOJIEKYJIIPHOTO OKHUCJICHHS-BOCCTAHOBJICHUS. Peakiiun BHYTPHUMOJIEKYJISIPHOTO
OKMCJICHUA-BOCCTAHOBJICHHS. Peakiun CaMOOKHCJICHHS-CAMOBOCCTAaHOBIIEHUS
(ZUCIIPONIOPLIOHUPOBAHUS ).

MeToabl COCTABJIEHUS] YPABHEHMH OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX peakuuii. Meton
ANEKTpOHHOro OamaHca. BrnusiHue cpenpl Ha MPOTEKAHHE OKHUCIUTEIHhHO-BOCCTAHOBUTEIHHBIX
MTPOIIECCOB.

XuMu4ecKkHe MCTOYHUKH TOKA. DJIEKTPOHbIE MOTEHIUANBL. P/l cTaHIapTHBIX 3JEKTPOHHBIX
MMOTEHITUAIOB (AJIEKTPOXUMHYCCKUH DSl HAMPSDKEHUH METAIIOB). [ anbBaHUYECKHE SJIEMEHTHI U
npuHOHIBl  uX paborel. CocraBleHWE TallbBaHWYECKUX  dieMeHToB. OOpa3zoBaHue
raJIbBAHUYECKUX Tap MPH XUMHUYECKHUX Tporieccax. ['anpBaHUUYECKHE JIEMEHTHI, TPUMEHSIEMbIE
B JKU3HU: CBUHIIOBAas aKKyMYJIsTOpHas Oarapes, HUKeIb-KaJMHEBbIE Oarapew, TOTUINBHBIE
DJIEMEHTEL.

DNEeKTpoIN3 pacIjlaBOB U BOJHBIX PAacTBOPOB 3JEKTPONMTOB. lIporecchl, mpoucxoasiye Ha
KaToJle M aHOJIe. Y PaBHEHHS JIEKTPOXUMHYECKUX MPOIECCOB. DIIEKTPOIN3 BOAHBIX PaCTBOPOB
C MHEPTHBIMH 3JIEKTPOJAMU. DJIEKTPOJIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU SJIEKTPOJAMH.
[TpakTrueckoe MPUMEHEHHE DJIEKTPOJIN3A.

IIpakTu4yeckue 3aHATHS 4
Crenenb okucnenus. OKUCIUTENBHO — BOCCTAHOBUTEIIbHBIE PEAKIIUH. 2 3
Penienne skcriepuMEHTAIBHBIX 337a4 10 TeMe «XHUMHUUYECKNE UCTOYHUKHU TOKAY. 2
Tema 1.10 Copep:xanue yueOHOro MaTepuajia 4
Kaaccuduxanus Knaccndukanusa Heopranmyeckux BemecTs. IIpocTeie u cnoxHble BemecTBa. OKCUABI, UX
BewecTB. IIpocteie kinaccupukanus. ['uapokcuabl (OCHOBaHUS, KHUCIOPOACOAEpXkAllue KHUCIOThL, aM(oTepHbIe
BeLecTBa runpokcuabl). Kucnotsl, ux knaccudukanus. OcHoBanus, ux kinaccudukanus. Coiau cpeaHue,
KHCJIBIE, OCHOOBHBIE 1 KOMIUIEKCHBIE.
Mertanabl. [lonoxeHne MeTasioB B NMEPUOIUYECKON cHcTeMe M OCOOEHHOCTH CTPOEHUS HMX
aTtoMmoB. [IpocTeie BemecTBa — MeTaJlIbl: CTPOCHHUE KPUCTAIIIOB M METAJUIMYECKash XUMUYECKAs
cBsa3b. OOmme ¢u3nveckue CBOWCTBA METAUIOB W UX BOCCTAHOBUTEIbHBIC CBOWCTBA!
B3aUMOJICHCTBHE C HeMeTaulaMH (KHCJIOPOJIOM, TajoreHaMHu, CEpoH, a30TOM, BOJOPOJIOM), 4 2

BOJIOM, KHUCJIOTaMH, PAcCTBOpaMU COJIEM, OpPraHMYEeCKMMHU BEUIECTBaMU (CHUpTamy,
rajJioreHaJIkaHaMu, (HEHOJIOM, KuciaoTamu), menodamMu. OKCHIBI ¥ THAPOKCHUIBI METAILIOB.
3aBUCUMOCTh CBOMCTB JTHX COCAMHEHHM OT CTEIEHEH OKMCJICHHS METaUIOB. 3HadycHHE
METAJUIOB B IPUPO/JIE U )KU3HU OPraHU3MOB.

Koppo3uss merasnoB. [lonsarue koppo3uu. XuMHUYecKas KOPPO3Us. IJIEKTPOXHUMHUUECKas
koppo3ust. CrocoObl 3alUThl METAIJIOB OT KOPPO3UH.

OO0mue cnoco0bl MOJyYeHUs] MeTAIOB. Metayiel B mpupozae. Meramiyprus U e€e BUJBIL:
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MAPO-, THAPO- U DIIEKTPOMETAJUTYPIHs. ODJEKTPOJU3 pacIulaBOB M PAaCTBOPOB COEAUHEHUH
METAJUIOB U €r0 MPAKTUYECKOE 3HAYCHUE.

HemeTtasubl. [Tonoxxenne HemeramwioB B [leproanyeckoit cucreme, 0COOEHHOCTH CTPOCHHS UX
aTOMOB. OJEKTPOOTPULATEIBHOCTh. biaropoanbie ra3pl. DJIEKTPOHHOE CTPOCHHE aTOMOB
OJIarOpOJHBIX ra30B U OCOOEHHOCTH MX XUMHUYECKHX M (pu3nyecKux cBoiictB. Hemeramnbr —
MpocThie BelecTBa. VX aTOMHOE U MOJNEKYISIPHOE CTPOEHHUE UX. AJUIOTpornus. XUMHUYECKUE
CBOMCTBA HEMETAIIIOB. OKUCIUTEIBHBIE CBOMCTBA: B3aMMOJICHCTBHE C METalJIaMU, BOAOPOIOM,
MEHEE JJIEKTPOOTPULATEIbHBIMU HEMETANIaMH, HEKOTOPBIMH CJIOKHBIMH ~ BEIIECTBAMHU.
BoccranoButenbHble CBOWCTBA HEMETAIIOB B peakUusix ¢ (TOpoM, KHCIOPOJIOM, CIIOKHBIMHU
BEIIECTBAMH — OKUCIUTENSIMU (a30THOM M CEpHON KUCIOTaMH U JIp.).

l'[paKanecmle 3aAHATHA

Penienue skciepruMeEHTaIbHBIX 33J1a4 110 TeMe «MeTalibly.

Pemenne OKCTICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «HemeTamabn.

Pemenne HpO(l)eCCI/IOHa.HBHO — OPUCHTUPOBAHHBIX 3aJa4.

Tema 1.11
OcHoOBHBIE KJIACChI
HEOPraHN4eCKHUX H

OpPraHMYecKux
coeTUHEHNH

Conep:xaHue yueOHOro MaTepuaa

NN ~~N

Boxopoanbie coequHeHus: HemeTasI0B. [lonyueHrne aMmmuaka U XJOpOBOJIOPOJA CUHTE30M U
KoCcBeHHO. Pu3nueckue cBoiicTBa. OTHOIICHHE K BOJE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
Oxcuabl M aHTHAPHUABI KapOOHOBBIX KHCJIOT. HecomeoOpasyroomue u coiieodpasyromue
okcuabl. KucrnoTtHele okcunbl, ux cBoricTBa. OCHOBHBIE OKCHIIBI, UX CBOHCTBa. AMQoTepHbBIE
OKCHJIbl, UX CBOMCTBA. 3aBUCUMOCTb CBOWCTB OKCHJIOB METAJUIOB OT CTEHNEHU OKHUCIICHHUS.
AHTUAPUIBI KAPOOHOBBIX KUCIOT KAaK aHAIOTH KHCIOTHBIX OKCHIOB.

Kuciorsl opranuvyeckue u Heopranudeckue. KucioTel B CBET€ TEOPUM DIICKTPOJIUTHUECKON
nucconuanui. KucioTsl B cBeTe mpoToauTHUecKoi Teopun. Kinaccudukanus opraHU4ecKux 1
HEOpraHuyecknx KuciaoT. OOIMe CBOWCTBA KHUCIOT: B3aMMOJICUCTBHE OPraHUYECKUX U
HEOPTaHMYECKUX KHCIOT C METa/UlaMU, OCHOBHBIMH U aM(OTEpPHBIMH OKCHUIAMH, U
THAPOKCHIAMH, COJIAMH, 0Opa3oBaHHE CIOXHBIX d(pupoB. OCOOEHHOCTH  CBOWMCTB
KOHLICHTPUPOBAHHOM CEPHOU U a30THOM KUCIIOT.

OcHoBaHMsl oOpraHm4eckue M  Heopranumuyeckue. OCHOBaHHMA B CBET€ TEOPUH
ANEKTPOJUTHYECKONM  Auccounanu. OCHOBaHMS B CBET€ MPOTOJUTUYECKOW TEOPHHU.
Knaccudukanuss opraHnyecknx W HEOPraHMYECKHMX OCHOBaHWUN. XHMHYECKHE CBOMCTBA
miesioueid 1 HepacTBOPUMBIX OCHOBaHMM. CBOICTBA OECKUCIOPOAHBIX OCHOBAaHWM: aMMHaKa U
aMUHOB. B3auMHoOe BIMsIHUE aTOMOB B MOJIEKYJIE€ aHUJIMHA.

AM@oTepHbIe OpraHuYecKHe U HeOpraHu4veckue coequHeHHsi. AMGPOTEpHbIE OCHOBaHUS B
CBETE MPOTOJIUTHYECKONH TEOpUU. AMQPOTEPHOCTh OKCHUAOB U THUAPOKCUIOB TEPEXOIHBIX
METaJUIOB: B3aUMOJIEHCTBUE C KIUCIOTAaMU U IIEJI0YaMHu.

Coau. Kiaccudukammss m Xumudeckue CBOMCTBa cosieil. OCOOEHHOCTH CBOWMCTB COJICH
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OpPraHUYECKHUX U HEOPraHUYECKUX KUCIIOT.

I'eneTnyeckasi CBsI3b MeKAY KJIACCAMH OPraHMYECKMX M HEOPraHUYeCKHX COeJUHEHHI.
[ToHsITHE O TEHETUYECKOW CBSI3U U T€HETHYECKUX PsIaX B HEOPraHUYECKOM U opranudeckou 30
xumuu. ['eHeTnyeckue psaapl MeTaia (Ha MpUMEpe KalbLiUg U JKele3a), HeMeTaa (Cepbl U
KpeMHUs1), MEepexoqHoro sjaeMeHTa (uuHKa). ['eHeTHueckue psAabl U TEeHETHYecKas CBS3b B
OPraHN4eCKOM XMMHH. ENMHCTBO MHpPA BEUIECTB.

JlabopaTopHO — MpaKkTHYeCKHEe 3aHATHS 4
HcnbiTanue pacTBOPOB KUCIOT UHAUKATOpaMU. XMMHUYECKUE CBOMCTBA KUCIOT. ]
UcnbrTanue pacTBOPOB OCHOBaHUM MHAUKATOpaMU. XMMHUYECKUE CBOMCTBA OCHOBAaHUM. ]
Xumunueckue cBoiicTBa cosieil. ['uaponus coneit pa3nuyHOro TUMA. 1 3
Perienre skcriepuMeHTaIBHBIX 3a/1a4 10 TeMe «[ eHeTHUecKas CBSI3b MEXY KJacCaMU HEOPraHMYECKUX
COCTMHCHMIN.

Tema 1.12 Copep:xanue yueOHOro MaTepuajia 6

XuMHUS 3JIEMEHTOB S— DJ1eMeHTbI

Bonopoa. JIBoiicTBeHHOE TMOJOKEHHUE BOAOpPOJAa B MEPHOAMYECKOM cucTeMe. M3oTombl
Bojopoaa. Tsoxenass Bojga. OKUCITUTENbHBIE U BOCCTAHOBHUTEIIbHBIE CBOMCTBA BOJOPOJA, €TO
MOJy4YeHHUE U TpuMeHeHre. Poib Boiopoa B )KUBOW U HEXXKUBOMW MPUPOJE.
Boaa. Pomb Boabl Kak cpenooOpa3yromiero BeHIecTBa KIETKH. DKOJOTHYECKHE aCIEKThI
BOJIONOJIb30BaHUS.
JaemeHnThbl IA-rpynnel. Illenounsie Metaibl. O0mas XxapakTEpPUCTHKA MIETOYHBIX METAJIOB
Ha OCHOBaHMHM TonokeHusi B Ilepmommueckoit cucreme nsnementoB J[.M.MenneneeBa u
cTpoeHust atoMoB. [lomyuenue, (pu3MYecKHe W XMMUYECKHUE CBOMCTBA MICTOYHBIX METAJIOB.
KaTroHbl MIENOYHBIX METAUIOB KaK Ba)KHEWIAs XUMHYecKas (GopMa HX CYIIECTBOBAHMS,
peryJiiTUBHass POJib KaTHOHOB Kallusl M HATpUs B KUBOM KieTke. [lpupoaHbie coenrHEHUs 6 P

HaTpus U Kallus, UX 3HaYCHUE.

JaemenThl IIA-rpynnsl. O01ias xapakTepuCTHKA IIEII0YHO3EMEIbHBIX METAJIJIOB U MarHusi Ha
ocHOBaHMM noJioxkeHus B [lepunonnueckoit cucreme snemenToB Jl. . MenneneeBa u cTpoeHus
aromoB. Kanpumii, ero mosyueHue, (u3MYecKHe W XHMMUYECKHE CBOWCTBA. Bakueiimmue
COEIMHEHMS KaJbIUs, UX 3HaueHue U npuMmeHeHue. Kanpuuii B mpupojae, ero 6uoiaoruueckast
pOJIb.

p-JJ1eMeHTbI

AmoMuHui. XapakTepUCTHKA AalIOMUHHS Ha OCHOBaHMM IosiokeHHs B Ilepuoanueckoit
cucteme anemeHtoB JI. M. MenneneeBa u crpoeHuss aroma. Ilomyuenue, Qusnueckue u
XUMHUYECKHE CBOMCTBa aalOMHUHHSA. BaxnHeWinine coeauHEHHsS alIOMUHHUS, HMX CBOMCTBA,
3Ha4YeHHE U NpUMeHeHue. [IpupoIHbIe COeTMHEHNS] ATFOMUHUSL.
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VYraepon u kpemumii. OOmas XapakTepucTHKa Ha OCHOBAaHMM WX TIOJIOXKEHUS B
Ilepuonnueckoin cucreme JI. WM. Menneneesa u crpoeHus aroma. IIpoctsie BemiecTsa,
oOpa3oBaHHbIE STUMH AneMeHTaMu. OKCHUIbI U TUIPOKCUIBI YIIIepoJa U KpeMHus. Baxkueiue
COJIM YIOJIbHOM U KpEMHHUEBOU KUCIOT. CUIIMKAaTHAs IPOMBIILIEHHOCTD.

I'anorenbl. OOmas xapakTepuCTUKa TaJlOTEHOB Ha OCHOBAaHMM HX TOJOXKEHUS B
Ilepuonnueckoit cucreme 3ieMeHToB J[. M. MenneneeBa u crpoeHus aroMoB. ['ajorensl —
IIPOCTHIE BEIIECTBA: CTPOCHUE MOJEKYJ, XMMUYECKHE CBOMCTBA, MOJYYEHUE M IPUMEHEHUE.
Baxwnelie coenvMHEHHs] TaJOreHOB, MX CBOWCTBA, 3HAYEHHWE M IpPUMEHEHUE. ['anoreHsl B
npupoje. buonoruyeckas poJib raJoreHoB.

Xanbkorenbl. OOm@as XapakTepUCTUKAa XaJbKOI'€HOB Ha OCHOBAHWU WX IIOJIOKEHHUS B
[Tepuonuueckoit cucreme anemeHToB . . MenaeneeBa u CTpoeHUSI aTOMOB. XaJIbKOT€HbI —
npoctele BemecTBa. Asutorpornus. CTpoeHHE MOJEKYN aUIOTPOIHBIX MOAM(UKALMN U HX
cBorictBa. [losyuyeHne M TNpUMEHEHHE KHUCIOpOJa M cepbl. XaJbKOT€HBbl B MPUPOAE, HX
OuosIornvecKas poib.

uemMeHThl VA-rpynnbl. O0mias XxapakTepUCTHKa 3JIEMEHTOB TOM TPYIIBl HA OCHOBAaHUHU UX
nonoxkenusa B llepuonuyeckon cucreme snementoB . 1. MenneneeBa u CTpoeHUs aTOMOB.
CtpoeHue MOJEKYJbl a30Ta W AJUIOTPONMHBIX Moaudukarmii dochopa, uX QGU3NUECKHE U
XUMHUYECKUe cBoicTBa. BomopoaHsie coenuneHust 3neMeHTOB VA-rpynnbl. OKCUIBI a30Ta U
dbocdopa, coorBercTByrOmMe UM KHUCIOTBL. Comm 3THX KHUCIOT. CBOWMCTBA KHCIOPOIHBIX
coeMHeHUI a3ora U Qocdopa, UX 3HaYCHUE U MpHUMEHeHHe. A30T U (ocdop B mpuposae, ux
OuoJsornuecKas pob.

JaemenThbl IVA-rpynnsl. O0mias XxapakTepucTUKa 3JIEMEHTOB 3TOW TPYMIBI HA OCHOBAHUU UX
nonoxxenusa B Ilepuoanueckoit cucreme snementoB JI. M. MeHneneeBa U CTpOECHHS aTOMOB.
VYraepon u ero amuotponus. CBOWCTBA aNTIOTPOITHBIX MOJU(BHUKAIMNA Yriepoia, UX 3HaYeHUe U
npuMeHeHne. OKCHUIbI U TUAPOKCHUIBI YIIIEpOa U KPEMHHMS, UX XUMUYecKue cBoiicTBa. Conu
YroJbHOW W KPEeMHHUEBBIX KHCIIOT, UX 3Ha4YeHHWE U NpuMeHeHue. [Ipupomoobpasyromas poiib
yriiepoJa Juisl ;KMBOM U KPEMHUS ISl HE)KUBOU IIPUPOJIBIL.

d-DeMeHTHI

Ocobennoctu crpoenust atomoB d-dnemenToB (IB-VIIIB-rpymm). Menp, LMHK, Xpowm,
JKelle30, MapraHel] Kak IMpOCThle BellecTBa, WX (uU3Mueckue W XUMUYeckue cBoiictBa. Ha
XO0XKJIEHHE 3TUX METAJUIOB B MPUPOJE, UX MoydyeHne U 3HaueHue. CoennHeHns d-37IEMEHTOB C
pPa3IMYHBIMU CTEMEHAMM OKHCJIEHUs. XapaKTep OKCHIOB M THMAPOKCHIIOB 3THUX IJIEMEHTOB B
3aBHCHMOCTH OT CTETIEHH OKUCJIEHHsI METaJLIA.

IIpakTu4yeckue 3aHATHS

Pemenne SKCIICPUMCHTAJIBHBIX 3a/1a4 TEMC «XHUMHS DJIEMECHTOB)
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Tema 1.13
XHUMHA B JKU3HHA
od1ecTBa

Conep:xanue y4eOHOr0 npoiuecca

XuMus 4 MPOM3BOACTBO. XUMUYECKAS TPOMBIIUIEHHOCTh U XUMHUYECKUE TEXHOIOTHHU. ChIpbe
JUISl XUMUYECKOW MPOMBIIUIEHHOCTH. Bojga B XMMHYECKOW MPOMBIILICHHOCTH. DHEPrusl s
XUMHUYECKOTO MPOU3BOJICTBA. HayuHble NPUHIMUIIBI XUMHUYECKOTO TPOU3BOJICTBA. 3alluTa
OKpY>XKalolllel cpelbl U OXpaHa Tpyda MPH XUMHUYECKOM Mpou3BojcTBE. OCHOBHBIE CTaguu
XUMHUYECKOTo Mpoun3BoicTBa. CpaBHEHHE MPOU3BOJICTBA aMMHaKa U METaHOIa.

XuMHSI B CeJIbCKOM XO03siiicTBe. XHMH3alMsl CEJIbCKOTO XO35MCTBA M €€ HaNpaBJICHUA.
PacTeHus n mouBa, MOYBEHHBIN MOTJIOMIAIONINA KOMIUIEKC. Y 100peHHS U UX KJIACCHU(pHUKAIIHSL.
XWUMUYECKUE CpEACTBA 3aIIMThl pacTeHud. OTpulaTenbHble TOCIEACTBUS NPUMEHEHUS
MECTUINIOB ¥ 60pb0a ¢ HUMU. XUMHU3aIUs )KUBOTHOBOICTBA.

Xumus v 3KoJ0orusi. XUMHYECKOE 3arpsi3HEHHE OKpyxKatomen cpeasl. OxpaHa ruipocdepsl OT
XUMHYECKOTO0 3arpsizHeHus. OxXpaHa MoYBbl OT XMMHYECKOTO 3arps3HeHus. OxpaHa atMocgepbl
OT XHMHYECKOTo 3arpsi3HeHus. OxpaHa (iuopbl W ¢ayHbl OT XHMHYECKOTO 3arpsi3HCHHS.
buorexHonorus v reHHas MH)XXEHepusl. XMMHUs U TOBCEJIHEBHAs >KM3Hb 4eslioBeka. JlomarHss
anteka. Mormue u uuctsamue cpenactsa. CpencrtBa OOphObI ¢ OBITOBBIMH HACEKOMBIMH.
CpencrtBa TMYHOM TUTHEHBI U KOCMETUKH.

XuMus ¥ nuIa. MapkupoBKH yaKOBOK MUIIEBBIX U THTHEHUYECKUX MPOJYKTOB U YMEHHUE UX
YUTaTh. DKOJIOTHS KUININA. XUMUS ¥ TCHETHKA YeJIOBEKa.

KourtpoJbHasi pagora

HToroBasi KOHTpOJIbHAs paboTa 1o pazaeny «OO0mas 1 HeopraHuyeckast XUMHsD)

NN

Pa3nen 2. Oprannyeckasi XuMusi

84

Tema 2.1
IIpenmeropranuveckou
xumuu. Teopus
CTPOCHHUA
OPraHMYecKux
coeuHeHu

Coaep:xaHue yueOHOro Marepuasa

10

IIpeamer opranuyeckoii xumuu. IloHsATHE 00 OpPraHMYECKOM BELIECTBE U OPraHMYECKON
xuMuM. KpaTkuil ouepk UCTOpUHU pa3BUTHSL OPTaHUYECKON XUMUU. BUTAIU3M U €ro KpylieHue.
OcoOeHHOCTH CTPOEHUS OpraHMYECKUX coequHeHuil. KpyroBopot yriepoaa B npupoze.

Teopusi crpoeHusi oprannyeckux coennHennit A.M.byrtiaepoBa. [Ipeanoceuiku co3nanus
Teopun cTpoeHusi. OCHOBHBIE MOJIOXKEHUS Teopuu crtpoeHuss A.M.bytnepoBa. Xumuueckoe
CTPOEHHUE U CBOWCTBA OpraHnveckux BeecTB. [lonsaTue 06 nzomepun. CriocoOsl 0TOOpaskeHUs
CTpOCHHUSI MOJIEKYJbI ((hopMysbl, Moaenu). 3HadueHue Teopun A.M.bytnepoBa mys pa3BuTHs
OpPraHMYECKON XMMHMHM M XHMHUYECKMX NPOTrHO30B. CTpoeHHe aroma yriepoja. DJIEKTPOHHOE
00Jako U opOUTalb, S- U P-OPOUTAIHN. DJIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue hopMyJIbl
aTomMa yriiepoja B OCHOBHOM M B030yk-15 neHHoM coctosHUsX. KoBalleHTHas XUMHUYECKas
CBs3b M €€ Kiaccuukanms 1mo crnocoOy nepekpbhiBaHus opOutaneii (o- u m-cBa3u). [lonsarue
ruOpuau3anyy. Pa3nuynble TUOBI ruOpuaM3anuu U (opmMa aTOMHBIX OpOHUTalel, B3auMHOE
OTTaJKMBaHUE TUOPUIHBIX OpOUTANE U UX PACHOJIOKEHHE B IPOCTPAHCTBE B COOTBETCTBUU C
MUHHUMYMOM 5Hepruu. ['eoMeTpusi MOJIEKyNl BEIIEeCTB, 0Opa30BaHHBIX aTOMaMHU YIIIEpoaa B
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Pa3IMYHBIX COCTOSHUSAX THOPUIN3AIIUY.

Knaccudukanus opranmvyeckux coeauHeHuii. Knaccuukanusi opraHMuecKuX BEIIECTB B
3aBUCUMOCTH OT CTpPOCHHS yriaepomHod menu. [loHsTHe (YHKIMOHAIBHONW TPYIIIHL.
Knaccugukanus opraHMuecKuX BEIIECTB 110 TUIY (PYHKIIMOHAIBHOM TPYIIIIHL.

OCHOBBI HOMEHKJIATYPHI OPraHMYeCKUX BellecTB. TpuBHaIbHblEe Ha3BaHUsA. PanuoHaibHas
HOMEHKIaTypa Kak npenmecrseHHuna HomeHkinarypsl [UPAC. Howmenxnarypa IUPAC:
MPUHLMITBI 00pa30BaHUs HAa3BaHUM, CTAPIIMHCTBO (DYHKLIMOHAIBHBIX TPYII, UX 0003HAaYeHHE B
npedukcax u cyppukcax Ha3BaHUN OPraHMUECKUX BEILECTB.

Tunbl XUMHYECKHX CBfi3eii B OPraHMYeCKMX COeJIMHEHUAX H CHOCO0bI MX pa3pbiBa.
Knaccuukanuss KOBaJEHTHBIX CBS3€H IO AIIEKTPOOTPHLATEIBHOCTH CBS3aHHBIX aTOMOB,
croco0y TMepeKphIBaHMs OpOUTANeH, KPaTHOCTH, MeXaHu3My oOpaszoBaHus. CBs3b MPUPOJIBI
XUMHAYECKOH CBSI3W C THIIOM KPUCTAJUTMUECKOW PELIETKH BEIIECTBA U €ro (U3NYECKUMU
cBoiicTBaMH. Pa3pplB XUMHUYECKON CBS3M Kak TMPOIECC, OOpaTHBIM €€ 0o0pa3oBaHUIO.
["'OMOIUTUYECKMINUTETEPOIUTUIECKUN PAa3pPhIBBl CBS3EH, MX COMOCTaBICHHE C OOMEHHBIM WU
JOHOPHO-aKIENTOPHBIM MeXaHu3MaMu ux oOpazoBanus. [loHsiTHE CBOOOJHOTO pajavKana,
HYKJICO(DUITBHOM U 3MEKTPO(UIBHOMN YaCTUIIBI.

Knaccupukauusa peakuuii B opraHmuyeckod xumMum. [loHATHE O THHAX M MEXaHH3MaX
peakimii B opranuueckoil xummum. CyOctpar u peareHT. Kimaccudukamus peakuuii mo
U3MEHEHHI0O B  CTPYKType cyOcTpara (IpHCOEIMHEHHE, OTIICMJICHHe, 3aMelleHue,
M30MepHU3allysl) U TUITY peareHTa (paaukaibHble, HYyKJIeO(PHIbHBIE, JIeKTpopmIbHbIe). Peakunn
npucoenuaeHus (AN, AE), smumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepusanuu.
Pa3HoBHIHOCTH peakIMii Ka)KIOro TUIA: THAPUPOBAHUE U JETUIPUPOBAHKE, TaJOT€HUPOBAHUE
W JIeTaJOT€HUpOBaHWE, TUApATallMs W JETUAparanus, TUAPOraIorTeHUPOBAHUE U
JNETUAPOraJloOrEHUPOBAHNE, TOJUMEpU3alMsl M MOJMKOHJEHCAlMs, IeperpyniupoBKa.
Oco0eHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI B OPTaHUYECKON XUMUH.
CoBpemMeHHBbIE TNIpeICTaBJCHUS] 0 XMMHYECKOM CTPOCHHH OPraHUYeCKHX BellecTB.
OcHOBHbBIE HallpaBJIEHUs pa3BUTHS Teopuu cTpoeHus A. M. Dbyrnepoa. Mzomepus
OpraHWYECKUX BELIECTB U €€ BUAbL. CTpYyKTypHass M30MEpUs: MEKKIACCOBas, YIJIEPOJHOIO
CKeJIeTa, TIOJIOKEHUS] KpaTHOW CBA3M H (yHKIHOHAIBbHOW rpymmbl. [IpocTpaHcTBeHHAs
M30MepHus: TeoMeTpudeckas M onrthdeckas. lloHsaTme acuMMETpUYECKOro  LEeHTpa.
buosornueckoe 3HaueHUE ONTHUYECKOM H30MEpUU. B3auMHOE BIMSHHE aTOMOB B MOJIEKYJIax
OpPraHMYECKUX BEIECTB. DIEKTPOHHbIE 3((EKTHl aTOMOB M aTOMHBIX T'PYII B OPTaHUYECKUX
MoJieKynax. MHAYKIMOHHBIA 3P QeKT, MOT0KHUTENbHBIM U OTPUIATENbHBIH, €r0 0COOEHHOCTH.
Me3zomepnbiit 23dhexT (3 dexT conpskeHus), ero 0COOCHHOCTH.

[MpakTuyeckue 3aHATHSA

M3roroBieHne MOJIEKYJ OPraHUYECKUX COCIUHEHUMN.

~
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Homenkiiatypa opraHM4ecKuX COCTMHEHUH.

Pemienue skcriepuMeHTATBHBIX 3a/1a4 Ha HaX0XIEHHE MOJIEKYISPHOM (pOpMyITBI OPraHNYEeCcKOTro
BEILECTBA I10 €r0 IUIOTHOCTH ¥ MAaCCOBBIM JOJISM 3JIEMEHTOB, BXOIAIIUX B €r0 COCTaB, WIH I10
IIPOJYKTAaM CTOPAHUSL.

Tema 2.2
IIpeneabHble
YIJ1€BOAOPOAbI

Copep:xanue yueOHOro MaTepuajia

T'omousiornueckuii psig ankanoB. [lonstne 00 yriaeBogopomax. OCOOCHHOCTH CTpPOCHUS
MPEACNIbHBIX YIIEBOAOPOAOB. AJIKaHbl KaK MPEACTABUTENIN MNPEIEIbHBIX YIVIEBOJIOPOIOB.
ONEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa M JPYIHX aJKaHOB.
I'omonornuecknii psn u uzomepusi mnapaguHoB. HopmanbHOe W Pa3BETBICHHOE CTPOCHHUE
yriepogHord nenu. HomeHknaTypa alkaHOB M alIKWIBHBIX 3aMmecturened. Ddusznueckue
CBOWMCTBA aJIKaHOB. AJIKaHBI B IPUPOJIE.

Xumuuyeckue cBoiicTBa ajkaHoB. Peakuum SR-tuma: ramorenupoBanue (pabotst H. H.
CemenoBa), HuTpoBanwe 10 KoHoBamoBy. MexaHuU3M peaklud XJOPUPOBAHUS AJIKAHOB.
Peakuuu neruapupoBaHusi, TOPEHUs], KATATUTHYECKOTO OKUCIICHUS aJIKaHOB. KpeKUHT aJikaHoB,
pa3inyHbIe BUJIbI KPEKUHIA, IPUMEHEHUE B MPOMBINUIEHHOCTH. [Iuponu3 u KoHBepcHsl MeTaHa,
M30MepU3aIHs aJIKaHOB.

IlpuMeHeHnne u cmocoObl MoOJyYyeHUsi ajgkaHoB. OOJacTh NPUMEHEHHS aAJIKaHOB.
[TpoMbIIeHHBIE CITOCOOBI TOTYYCHHsI QJKAHOB: TOTYyYEHHE W3 TMPUPOIHBIX HCTOYHUKOB,
KpPEKUHT MapapuHOB, MOJyYeHHE CUHTETHUECKOTO OeH3MHa, ra3uduKamus yrisl, THIPUpOBaHUE
AJIKaHOB. JlaGopaTopHsble CHOCOOBI NOJIyYEHUs AJIKaHOB: CUHTE3 Bropua,
NEeKapOOKCHUITUPOBAHKE, TUAPOIN3 KapOu1a aTFOMUHUS.

Huxnoankanel. ['oMonornyeckuii psa ¥ HOMEHKIIATypa IUKIOATKAHOB, UX 00mIas Gopmya.
[lonsiTne o HampspkeHuM HMKIa. V30oMeprs LUKIOATKaHOB: MEXKIIACCOBas, YIJIEPOAHOTO
ckenera, reomerpuueckas. [lomydenue u ¢uznyeckre CBOWCTBA HUKIOAIKAHOB. XUMHYECKUE
cBoiicTBa mUKIOAIKaHOB. Crnernuduka CBOWCTB NUKJIOATKAHOB C MaJbIM pPa3MepoM IIHMKJIA.
Peakiuu npucoe1MHEeHNs M paJuKaJIbHOTO 3aMEIICHHUS.

JlaGopaTopHo — npakTHYecKHe 3aHATHS

Omnpenenenre Ka4eCTBEHHOI'O COCTaBa YII€BOI0POIOB.
[Tonydyenue MeTaHa M U3y4E€HHUE €ro CBOWCTB.

Pemenne skcriepiMEeHTATBHBIX 33/1a4Ha HAXO0XKICHHE MOJICKYISIpHON (popMyIbl ra3000pa3HOTO
YIJIEBOAOPOJA.

Tema 2.3
9THJIEHOBBIE B
I EeHOBBIE
YIJIEBOAOPOABI

Conep:xanue yueOHOro MaTepuajia

I'omontornuecknii psii aJKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIIbI
STHJIEHA U aJKeHOB. ['oMonoruyeckuil psin u obmas Gopmysa ankeHoB. M3oMepHs ATHIEHOBBIX
YIJIEBOMOPOAOB: MEXKKJIACCOBas, YIVIEPOAHOIO CKEJeTa, IIOJIOKEHUS KpaTHOM CBS3H,
reoMmerpuyeckas. (OCOOCHHOCTH HOMEHKJIATyphl STHJICHOBBIX YIJIEBOJOPOIOB, Ha3BaHUS
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BOXHEHIINX paaukaioB. DU3nyuecKkre CBOMCTBA aIKEHOB.

XuMHYecKHe CBOMCTBa AJKeHOB.DJCKTPOPHUIBHBIA XapaKTep peakiuil, CKIOHHOCTh K
peakuusaM MPUCOEAVNHEHUS, OKUCIEHUsA, noaumepusauuu. lIpaBuno MapkKoBHHUKOBA M €ro
ANIEKTPOHHOE 00O0CHOBaHUE. Peakiuy raioreHnpoBaHus, THIPOTAIOTeHUPOBAHUS, THPATAINH,
rugpupoBanusi. Mexanusm AE-peaknuii. [lonstue o peaknuax mnoauMepuszanuu. ['opeHue
AJKEHOB. Peakiny OKHCIIEHHS B MATKHX M )KECTKUX YCIOBUsX. Peakuus Barnepa u ee 3HaueHue
U1 OOHApYKEHUS HeMPEeNIbHBIX YIIeBOJ0POI0B, TOTYyYEHHS TIUKOJIEH.

IlpumeHeHne M cmoco0bI MOJIyYeHHMsl aJKeHOB. lcronb3oBaHME BBICOKOW PEAKIIMOHHOMN
CIOCOOHOCTH aJIKEHOB B XMMHYECKOW MPOMBINUIEHHOCTH. [IprMeHenne 3TusaeHa u npomnuieHa.
[TpoMbIieHHBIE  CITOCOOBI TOTYYCHHS ANKEHOB. Peakiuu neruapupoBaHus W KpPEKHHTa
ankeHoB. JlabopaTopHbIe CITOCOOBI TOTYIEHUS ATKEHOB.

Aakanuenbl. [loHsaTne W KimaccudUKalvs JTUEHOBBIX YIJIEBOJAOPOJIOB TIO B3aUMHOMY
pacroJOKEHUI0  KpaTHBIX  cBsized B MoJekyne. OcoOeHHOCTH  AJIEKTPOHHOIO U
MIPOCTPAHCTBEHHOTO CTPOCHUSI COMPSKEHHBIX JUEHOB. [lOHATHE O T-3JIEKTPOHHON CHCTEME.
Homenknarypa AHEHOBBIX yrieBogopo10B. OCOOEHHOCTH XUMUYECKUX CBOMCTB COMPSKEHHBIX
JTMEHOB KaK CIJIEJCTBUE UX DIEKTPOHHOTO cTpoeHus. Peaknuu 1,4-npucoegnHeHus.
[Tomumepwusanus aueHoB. CrocoObl MOMyYeHUsS TUEHOBBIX yrieBoAopoaoB: padotel C. B.
Jlebenena, neruipupoBaHue alIKaHOB.

OcHogHble NOHAMUA XUMUU BbICOKOMOIEKYIAPHBIX COeOuHeHUll (Ha npumepe npooyKmos
nOAUMEPUAYUU ATIKEHOB, AIKAOUEHO8 U UX 2ATI02eHNPOU3800HbIX). Monomep, nonumep, peakyus
noauMepusayul, CmeneHb NOAUMEPU3ayuU, CMpYKmypHoe 36eHo. Tunvl noauMepHbiX yeneu:
JuHelinble, pazeemenenuvle, cuiumole. llonamue o cmepeopezynsapuvix noaumepax. llonumepovi
mepmoniacmuynvle U mepmopeaxkmushule. I[Ipeocmagnenue o niacmmaccax u 31acmomepax.
Tonusmunen 6biCOKO20 U HU3KO20 0ABleHUs, e20 ceolicmeéa u npumeneHue. Kamanuzamopwi
Luenepa — Hamma. Ilonunponunen, e2o npumenenue u ceoticmea. I anoeencooepocauyue
noaumepuvl.  me@uon, noausunHuaxaopuo. Kayuyku HamypanvHeli U cunmemuuecKue.
Conoaumepwvi (6ymaoueHcmuponvhbvlll Kayyyk). Byakanusayusa kayuyka, pesuna u 500Hum

JlabopaTopHO — NpaKkTHYeCcKNe 3aHATHS

OOHapyxeHue HEeNpeaeNIbHBIX COEIMHEHUH B KEPOCUHE, CKUIUIape.
ITonyyenue sTHIIeHA NEerUApaTalue dTUIIOBOIO CIIUPTA.

Bszaumooeticmeue smunena ¢ 6pomuoil 8o0ou, pacmeopom nepmaneanama xaius. Cpaeuerue 3
NAGMeHU 3MUieHa ¢ NiaMeHeM NpPeoelbHbIX Yene8o00po0os (Memanda, nponaH-Oymanosou
cmecu).
Tema 2.4 Conep:xaHnue yueOHOro MaTepuaa
AleTH/ICHOBBIE I'omosiornyeckunii psii AJIKMHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE alleTHIICHA U P
YIJIEBOXOPOJBI Apyrux ajakuHoB. ['omonoruyeckwii psg u obmias ¢opmyna ankuHoB. Homenknarypa
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AlETUJIEHOBBIX YIJIEBOAOPOAOB. M30Mepuss MeKKiaccoBasi, yriaepogHOrO CKeJIeTa, MOJIO0KEHUs
KpaTHOU CBSI3U.

XuMHYeCKHe CBOMCTBA U MOJyYeHHeadKHHOB. OCOOCHHOCTH peaKIuil MPHUCOSTUHEHHUS T10
TpoOitHOM  yriepon-yriaeponHoi cBs3u. Peakumss KydepoBa. IlpaBuno MapkoBHHKOBa
NPUMEHUTEIbHO K aleTuieHaMm. [loABMXXHOCTH aroma BoJoponAa (KUCIOTHBIE CBOMCTBA
ankuHoB). OKHCIIeHHE aTKUHOB. Peakius 3eIMHCKOro.

IIlpuMeHeHne aleTHIEHOBBIX YyrijeBoaopoaoB. llomuBuHwmianerar. IlomydyeHue ankuHOB.
[TonydeHue aneTuiieHa MUPOJIM30M METaHA U KapOUTHBIM METOJIOM.

l'[paKanecmle 3aAHATHA

W3roroBnenue Moenen MOJIEKYJT aJJKMHOB, UX U30MEPOB

NN

Tema 2.5
ApoMaTnueckue
yIJIeBOOPOABI

Copep:xanue y4eOHOro MaTepuajia

I'omosiornyeckuii psajx apeHoB. beH3on kak peacTaBuTeNb apeHoB. Pa3sBuTue npeacraBieHui
o crtpoeHun Oenzona. CoBpeMEHHbIE NPEACTaBICHHUSI 00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM
crpoeHuu OeHzona. OOpa3oBaHuE apoOMaTHUYECKOH m-cucTeMbl. ['omosoru OeH3oma, WX
HOMEHKJIaTypa, oOuas ¢popmyna. HomeHnknarypa uisi 1u3aMeleHHbIX POU3BOJHBIX O€H307a!
OpTO-, M€Ta-, Iapa-pacroiokeHue 3amectureneii. Guznueckre CBOMCTBA APEHOB.
XuMHnuyecKkue cBoiicTBa apeHoB. IIpumepbl peakumii 3IeKTPOUILHOTO 3aMEIICHHUS:
raJloTeHUPOBaHUS, alKuiaupoBaHus (karamuzaropel @Dpunens — Kpadrea), HUTpOBaHUS,
cyiabbupoBaHus. Peakiuu rufpupoBaHus U MpHUCOEAUHEHMs XJiopa K OeHzoimy. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB roMOJIOrOB OeH30ua. B3anMHoe BIUsSHIE aTOMOB Ha MPUMEpE TOMOJIOTOB
aperoB. OpueHTanusl B peakiusix ekTpodunbaoro 3amemenns. Opuentantsl | u 11 pona.
IIpumenenne u nosy4veHue apeHoB. [IpupoHble HCTOUHUKHM apOMAaTUYECKUX YIJIEBOJOPOJIOB.
ApoMaTuzalys ajJKaHOB U HUKIOAJIKAHOB. AJIKIJIMpOBaHHEe OeH3071a.

IIpakTu4yeckue 3aHATHSA

Pemenue SKCHCPUMCHTAJILHBIX 3aJa4 IO TCMC «l'eHeTnyeckas CBS3b MCXKAY KiIacCaMu
OPraHu4€CKUX COCHHHCHHﬁ))

Tema 2.6
IIpupoaHble HCTOYHUKH
YIJIEBOAOPO/0B

Conep:xanue yueOHOro MaTtepuaa

Hed1nh. Haxoxnenwme B mnpupoae, coctaB W (usuyeckue cpoiicTBa HepTH. TommIMBHO-
sHepreruueckoe 3HaueHue Hedtu. [IpombinuieHHass mnepepaboTka HedTH. Pextuduxanms
HeTH, OCHOBHBIC (pakIuu ee paslueieHus, UX HCIOIb30BaHME. Bropuunas mepepaboTka
HepTenpoaykToB. PekTudukanus Mazyra TpH  YMEHBIICHHOM JaBieHHU. KpekuHr
HerenpoaykToB. Paznuunbie Buabl kpekuHra, padotsl B.I.1llyxoBa. M3oMmepu3amus aakaHOB.
AJKWIMpOBaHUE HENpeNeNbHbIX YIIeBoAopoaoB. Pudopmunr nedrempomykroB. KauectBo
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO.

IIpuponnbiii 1 nonyTHbIN HedTsAHOM raspl. CpaBHEHHE cOCTaBa MPUPOJHOTO U IOMYTHOTO
ra3oB, UX MPAKTUYECKOE UCIIOJIb30BAHME.
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KamenHnblii yroab. OCHOBHbIE HalpaBJICHUS HMCIOJIb30BaHUsS KaMeHHOro yrisi. KokcoBanue
KaMEHHOT'O YIUIsl, Ba)KHEHIIME MPOAYKTHI 3TOT0 Ipolecca: KOKC, KaMEHHOYrojbHas CMOJja,
HaJICMOJIbHAs BOJA. CoenuHenwns, BBIJIEIISIEMBIE u3 KAMEHHO3/EIy
«YTIeBOAOPOABI»YIOJBHOUCMOBL.  [IpoAyKTBI, MOJIydaeMble U3  HAIACMOJIBHOW  BOJBIL.
DKOJIOTHYECKHE aCMeKThl T0ObIYM, NepepaboTKU U HCIOIb30BaHUS TOPIOUHX HCKOMAEMBIX.

IIpakTuyeckue 3aHATHS

N

CemuHap «lIpupoaHbie HCTOUHUKH YTJIEBOAOPOIOB)

[\

Tema 2.7
I'mapokcuibHbIE
coeINHEeHNs

Conep:xanue yueOHOro MaTepuaa

Ctpoenue u kjaaccupukanus cnuproB. Kinaccudukaius ciupToB MO TUITY YTIEBOAOPOJTHOTO
pagukana, 4YHCIY THAPOKCWIBHBIX TPyHNIn W THUIy aToMa yriepoja, CBA3aHHOTO C
TUJAPOKCUIIBHOW TPYIIOW. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE THUAPOKCUIILHOU
rpymnmnsl. BrnusHue cTpoeHuss cnupTroB Ha UX (PHU3MUECKUE CBOWCTBA. MeEXMOJIEKysipHas
BOJOPOAHAs CBA3b. | 'OMOJIOTMYECKUI PsiJl NPENEIbHBIX OJHOATOMHBIX CIHUPTOB. M3oMepus u
HOMEHKJIATypa aJIKaHOJIOB, UX 001as Gopmyna.

XHUMHYeCKHe CBOMCTBAa cNMPTOB. PeakinoHHas CIOCOOHOCTh MPENENbHBIX OJIHOATOMHBIX
cnupToB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBONCTB OpPraHMYECKUX U HEOPraHMYECKUX
coenuHeHMH, conepxammx OH-rpynmy: KHCIIOT, OCHOBaHUH, aM(POTEPHBIX COCTUHEHHM (BOJIBI,
cnupToB). Peakuuu, moAaTBEpKAalOIIMEe KUCIOTHBIE CBOMCTBA CHUPTOB. Peakiuu 3amenieHus
TUIPOKCWIIBHOM TPyIIbl. MexMomneKymsipHas Jeruaparanus CIUPTOB, YCIOBUS 00pa3oBaHUs
npocTeix 3¢upoB. CloXHBIE Y(PUPHl HEOPTAaHUYECKUX M OPraHMYECKUX KHUCIIOT, PEaKIUU
stepudukanyu. OKUcIeHNE U OKUCIUTEIbHOE AETUIPUPOBAHHE CITUPTOB.

Cnoco0bl mostyyeHust CIMpPToB. [ Mapoau3 ranoreHankaHoB. ['uapaTaius aJkeHoB, YCIOBUS €€
npoBeneHus. BoccraHoBieHre KapOOHUIBHBIX COEIUHEHUH.

OTaesbHbIe NPEACTABUTENH AJKAHOJI0B. METaHOJN, €ro NpPOMBIIUIEHHOE MOJIYyYeHUE |
NpPUMEHEHHE B MPOMBIIUIEHHOCTH. buonornueckoe neiictBue meranona. Crnenududeckue
CIOCOOBI OJTYYEHHUS AITUIOBOTO criupTa. PU3NOIOrHYecKoe JecTBUE 3TaHOIA.
MHoroaromubie ciMpThl. M30Mepust 1 HOMEHKIaTypa NpeACTaBUTENEN ABYX- U TPEXaTOMHBIX
cupToB. OCOOEHHOCTH XUMHUYECKHMX CBOWCTB MHOTOATOMHBIX CHHPTOB, MX KaueCTBEHHOE
oOHapyxeHnue. OrtnenbHble MNPEACTABUTENN: OSTUICHIVIMKONb, TJIMLEPUH, CIOCOOBI UX
MOJTyYEHUs1, TPAKTUUECKOE TPUMEHEHUE.

®eHos1. DIJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTpoeHue ¢eHona. B3anMmHoe BiMsiHUE
apOMAaTHYECKOTO KOJbIla M THIPOKCWIBHOM Trpynmbl. XHMHYECKHE CBOMCTBAa (EeHONAa Kak
GyHKIHS €ro XMMHYECKOTO CTpoeHusa. bpomupoBanue ¢eHona (kKauecTBEHHAs peaKIus),
HUTpOBaHUE (TMMKPUHOBAsA KHUCIIOTA, €€ CBOMCTBAa M mpuMeHeHue). OOpa3oBaHUE OKPAIICHHBIX
xomriekcoB ¢ nonom Fe*”. ITpumenenne denona. [Tonydenne GeHona B MPOMBINIIEHHOCTH

JlabopaTopHO — NpaKkTHYeCKNe 3aHATHS
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W3ydenue CBOWCTB CIIUPTOB.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCMC ((CHI/IpTBI»

Tema 2.8
AlIbaeruabl H
KETOHDI

Conep:xanue y4eOHOro MaTepHuajia

AN~

I'omouiornyeckue psiibl aabJeruaoB U KeTOHOB. [loHATHE O KAapOOHUIBHBIX COCTUHEHUSX.
DNEeKTPOHHOE CTPOCHHE KApOOHWJIBHOW Tpynmbl. M3oMepuss ' HOMEHKIATypa albJCTHIOB U
KeTOHOB. Pu3nyeckue CBONCTBA KAPOOHMWIBHBIX COSTMHEHHH.

XuMHnYecKue CBOHCTBAa aJIbJern/I0B U KeTOHOB. PeakiinoHHas crocOOHOCTh KapOOHMIIBHBIX
COEeUHEHNI. Peaknuu OKUCIIEHHS anbJeTrHJ0B, KaueCTBEHHBIE PEAKIMM HA aIbIETUIHYIO
rpyniy. Peakuun monukoHaeHcauu: oopazoBanue GeHoI0(hOpMaIbACTHIHBIX CMOJT.
IlpumeHeHne W mosydYeHHe KApOOHWJIBHBIX coelMHeHWi. [IpuMeHeHME anbAeruioB U
KETOHOB B OBITY M NPOMBIIUIEHHOCTU. AJIBJIETUABI U KETOHBI B Ipupozae (3pHUpHbIE Macia,
¢depomonsl). [lomyueHne KapOOHHIBHBIX COCIMHEHMH OKHCICHMEM CIHMPTOB, TUApaTanueit
QJIKMHOB, OKHCIIEHHUEM YTIiIeBOROpoAoB. OTnenbHbIE NPEACTABUTEIN alIbACTUAOB U KETOHOB,
cienn(ruyeckre crnocoObl X NOJTYYCHHUS U CBOMCTBA.

JlaGopaTopHo — npakTHYecKHe 3aHATHS

M3yueHue CBOMCTB allbJETUI0B.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/a4 110 TCMC ((AJIBI[CFI/II[BI 1 KCTOHBI»

Tema 2.9
KapGoHoBbIe KHCTI0THI
UX NPOU3BO/HbIE

Copep:xanue yueOHOro MaTepuajia

Q| ~[(~IN

I'omontornuecknii psix NpefeJbHBIX OJXHOOCHOBHBIX KapOOHOBBIX KHCJIOT. IloHsaTne o
KapOOHOBBIX KHCJIOTaX W HUX Kiaccupukauusg. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCWIbHOW rpymnmbl. ['OMOJOTHYECKU pAa TpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, WX HOMEHKJaTypa W u3oMepus. MexXMOJIeKyIsapHble BOAOPOIHBIE  CBSA3HU
KapOOKCHIJIBHBIX TPYIIL, UX BIMSHUE Ha (PU3NYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.
XuMHUYeCKHe CBOHCTBA KapOOHOBBIX KHMCJIOT. Peakuuu, WUTIOCTPUPYIOMIME KHCIOTHBIE
CBOHCTBA W MX CpaBHEHHWE CO CBOWCTBAMH HEOpPraHMYecKux KucioT. OOpa3oBaHue
(GYHKIIMOHATBHBIX MPOM3BOAHBIX KapOOHOBBIX KHUCIOT. Peakuuu stepudukanuu. AHTHIPHUIBI
KapOOHOBBIX KUCIIOT, MX TIOJTY4YEHUE U TPUMEHEHHE.

Cnoco0bl mosiyyeHusi KapOOHOBBIX KHCJIOT. OTIENbHBIC MPEICTABUTEIN W WX 3HAYCHUE.
OOu1re crocoObl MOTYYEHHUs: OKUCICHHE aTKaHOB, AJIKCHOB, IIEPBUYHBIX CIIMPTOB, AJIbJCTHIOB.
Baxneiiimume npencraBuTeny KapOOHOBBIX KHCIOT, UX OMOJIOTHYECKasi pOJib, CrenupuyecKkue
CIOCOOBI TIOJYYEHHUsI, CBOMCTBA M NPUMEHEHHWE MYpPAaBbUHOW, YKCYCHOH, MaJIbMUTHHOBOW M
CT€apUHOBOM; aKpPWJIOBOM M METAKPUIOBOH; OJIEMHOBOW, JIMHOJEBOW W JIMHOJICHOBOM;
[[aBEIEBOIT; OEH30MHOM KHUCIIOT.

Caoxnblie 3¢upbl. CTpoeHHe U HOMEHKJIATypa CIOXKHBIX 3(DUPOB, MEKKIACCOBASI H30OMEPHS C
KapOOHOBBIMU KHUCJIOTaMHU. CrocoOBbI MOJyYeHHs CIOXHBIX 3(upoB. OOpaTUMOCTh peaKIUu
srepuduKai ¥ (PaKTOphl, BIMAIONIMEC Ha CMENIeHHEe paBHOBecHs. OOpa3oBaHHE CIIOKHBIX
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nonudupos. [omurtunentepedranar. JlaBcan kak MpeACTaBUTENb CUHTETUYECKUX BOJIOKOH.
XUMHUYECKHE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX d(DUPOB.

Kupsl. XKupsl kak cinoxxHble 3Qupbl raunepuHa. KapOoHOBbIE KUCIOTHI, BXOASIINE B COCTaB
XKUPOB. 3aBUCUMOCTh KOHCHCTEHIIMU >KUPOB OT UX COCTaBa. XMMHYECKHUE CBOMCTBA YKUPOB:
TUIPOJIN3, OMBUIEHUE, TUApUpPOBaHUe. bruonorunyeckas poib KUPOB, UX HCIOIb30BAHUE B OBITY
Y IPOMBIIIUIEHHOCTH.

Cou  kapOoOHOBBIX KHCJIOT. Mblia. CrnocoObl TONYYEHHUs COJIEH: B3aMMOJICHCTBHUE
KapOOHOBBIX KHCJIOT C METAJUIAMU, OCHOBHBIMH OKCHJIAMHU, OCHOBAHHSIMH, COJISIMU; IICIIOYHOMN
TUIPONIU3 CIOXKHBIX 3(upoB. XUMHUECKHE CBOWCTBA coyield KapOOHOBBIX KHUCIJIOT: THJIPOJIH3,
peakiuu HWOHHOrOo oOMeHa. Mblia, CYIIHOCTh MOtomero aeictsus. OTHOIICHHE MbLIA K
xecTkor Boje. CunTerndyeckue Moromue cpeactBa — CMC (merepreHTsl), X MPEUMYIINecTBa
Y HEJJOCTATKU

JlaGopaTopHo — npakTHYecKHe 3aHATHS

M3yuenne cBOMCTB KapOOHOBBIX KHCIIOT.

N3yuenne CBONCTB CI0KHBIX d(PUPOB.

N3yueHue CBOMCTB KUPOB.

Pemenne OKCIICPUMCHTAJIBHBIX 3a/4a4 IO TEMC ((Kap6OHOBI)Ie KHCJIOTBI U UX IIPOU3BOJHBIC)).

Tema 2.10
YriaeBoanl

Copep:xanue yueOHOro MaTepuajia

A~~~ ~ N

Ilonsitne 06 yraeBomax. Knaccupukanus yrieBonoB. MoOHO-, AM- U TOJHCAXapHIIBL,
MPEACTABUTENMN KaKJIOM I'PyNIbl yriIeBOAOB. bruonornyeckas poib yrieBoJOB, UX 3HAYECHHE B
KM3HM 4elloBeka u oOmectBa. MoHocaxapuabl. CTpoeHHE M ONTHYECKass M30Mepus
MoHOcaxapuaoB. Mx kiaccudukanus Mo 4uciy aToMOB yIiepoAa W Hpupojie KapOOHUIbHOM
rpynmnel. @opmynel @umepa u Xeyopca s H300paXKeHHs MOJEKYJT MOHOCAXapuIOB.
OtHecenne MoHOcaxapusioB Kk D- u L-psny.

BaxHeiilnue npeacraBuTes M MOHO3. [1I0KO3a, CTpOCHHE €€ MOJEKYJIbl M (U3NYECKHE
cBorictBa. Tayromepusa. XUMHUYECKHE CBOMCTBA TIJIFOKO3bI: PEAKIMU IO aJbIAECTUIHOW TpyIIe
(«cepeOpsiHOTO 3epKajiay, OKHUCICHUE a30THOM KHCIOTOM, TMAPUpPOBaHME). Peakiuu TriroKo3bI
KaKk MHOTOAaTOMHOTO CIHPTAa: B3aMMOJEWUCTBHE TJIIOKO3bI ¢ ruapokcuaom menu (II) mpum
KOMHATHOM TeMmepaType U HarpeBaHuu. Pasnuuxble TuObl OpodkeHUs (CIHUPTOBOE,
MoJIoOUHOKHcTo0e). [moko3a B mpuponae. buonornueckas poiab M NpPUMEHEHHUE TIIOKO3bI.
@pykTo3a Kak M30Mep IUIIOKO3bl. CpaBHEHUE CTPOEHHUS MOJIEKYJBl M XMMHUYECKHX CBOMCTB
TIFOKO3BI B PpyKTO3bl. DpyKTO3a B MIPUPOJIE U ee Onosorudeckas poib. [leHtossl. Pubdosa u
ne30Kcupr003a Kak MpeICTaBUTENH albIoneHTo3. CTpoeHHe MOJIEKYI.

Jucaxapuabl. Ctpoenue nucaxapugoB. Croco0 couneHeHus MHUKIOB. BoccranapnuBaromue u
HEBOCCTAHABIIMBAIOIIME CBOMCTBA JUCAXapHUI0B KaK CIEACTBHE coueHeHHs ukia. CTpoeHue u
XUMHUYECKHE CBOMCTBA caxapo3bl. T€XHOJIOTHYECKHE OCHOBBI IPOM3BOJICTBA caxapo3bl. JIakTo3a
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Y MaJIbTO3a KaK H30MEPHI CaxapO3bl.

Hoaucaxapuabl. O6mee cTpoeHne noiucaxapuaoB. CTpoeHHe MOJIEKYJIbl Kpaxmana, aMuiio3a
U aMuwiIoneKTHH. Dusnyeckue CBOMCTBA Kpaxmajga, €ro HaxO0XIEHUE B TIIPpUPOAEC U
Ouosiornyeckas posb. I'ukoren. XuMudeckue cBoicTBa kpaxmaina. CTpoeHHE 3JIeMEHTapHOTO
3BEHA LEJII0NIO3bl. BiusHME CTpOeHMs MONMMEPHOM Lenu Ha (U3NYEeCKue U XUMHUYECKHE
CBOWCTBA LEJUIIONO3bI. [ 'MAaponu3 1eIrono3sl, O00pa3oBaHHE CIOXHBIX 3(QUPOB €
HEOPraHWYeCKUMHU U OpraHMYeCKMMM KucioTaMmu. IToHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX:
alleTaTHOM IIeNKe, BUCKo3e. HaxoknaeHue B mpupoae U OMOJIOTHYECKas pPOJb IIEJUTIONO3HI.
CpaBHEHME CBOMCTB KpaxMalia U HEJIJTI0JIO3bI

JlabopaTopHO — NpakTHYeCcKNe 3aHATHS

N3ydeHue CBOWMCTB yIiI€BOAOB.

Pemenne OKCIICPUMCHTAJIBHBIX 3a/a4 IO TEMC ((YFJ'IGBOI[BI»

Tema 2.11
AMMUHBI,
aAaMHHOKHCJIOTHI,
Oenku

Conep:xaHue yueOHOro MaTepuaa

Ni~I~N

Knaccupurxanmus m usomepusi amunoB. [lonsarue o6 amuuax. [lepBuduHble, BTOPUYHBIE U
TpeTuuHble aMuHbl. Kiaccugukaiuss aMMHOB 1O THILY YIJIEBOJOPOJHOTO paauKaia U YHUCITY
aMpHOrpynn B Mouiekyie. [oMmonoruueckue psabl MpeneiabHbIX —anu(aTuyeckux |
ApOMAaTUYCCKUX aMHUHOB, U30MCPUA 1 HOMCHKJIATYpPA.

XMMHYeCKHe CBOMCTBA aMHMHOB. AMUHBI KaK OPraHMYECKHE OCHOBAaHMS, UX CPABHEHUE C
AMMHAKOM W APYTHUMU HCOPraHUYCCKHUMU OCHOBAHUSIMHU. CpaBHeHI/Ie XUMHYECKUX CBOMCTB
anudaruyeckux U apoMarudyeckux amMuHOB. OOpa3zoBaHHE aMHJIOB. AHWJIMHOBBIE KPACHUTEIH.
IlonsiTHe 0 CHHTeTHYeCKMX BOJOKHAX. [lonmMamuabl W TOJMAMUIIHBIE CHHTETHYECKHUE
BojiokHa. [IpuMenenne u mosydenue amMuHOB. [lomydenme amuuoB. PaGoter H. H. 3unuHa.
AMUHOKUCIOTHI. [loHATHE 00 aMUHOKHKCIOTAX, UX Kilaccudukamus u crpoerne. Onrtudeckas
W30MEpUs  O-aMUHOKHMCIOT. HomeHknaTypa aMHUHOKUCIOT. JIBOWCTBEHHOCTh KHCJIOTHO-
OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ MMPpUYUHBI. BI/IHOJ'DIpHBIG HWOHBI. PeaKI_[I/II/I KOHICHCAIlUH.
IlenTnaHas cBSI3b.

CunTeTrnyecKkne BOJOKHA: KampoH, OdHaHT. Kiaccudukanus BonokoH. [lomydyenwue
aMUHOKHCIIOT, UX IPUMEHEHHE U OMoJorudeckas QyHKIIHS.

Bbenku. benku kak npupoaHsie noauMepsl. [lepBuunas, BTopuyHasi, TpeTUYHAs U YeTBEPTUYHAS
CTPYKTYpHI OenkoB. OUOPHILIApHBIE U TIOOYISpHBIC OCIKU. XUMHYECKHE CBONCTBA OEJIKOB:
rOpeHHe, JeHaTypalus, TUApPOJIN3, KayeCTBEHHbIE (LBETHbIE) peakuMU. buonornyeckue
byHKIMM OeIKOB, WX 3HaAUYeHHME. benkw kak KoMroHeHT mnumm. IIpobGrema OemkoBoro
roJIOJJAHUS U MYTHU €C pCIICHUS

JlaGopaTopHo — npakTHYecKHe 3aHATHS

UccnenoBanue cBOMCTB OEIKOB.

\A

Pemienue 3a1a4 Ha HIEHTU(PUKALINIO OPTAHUYECKUX COCTMHEHUH.
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Tema 2.12
A3oTconepaxaime
rerepouMKJINYecKne
CcOeIMHEeHUsI.
HyxkyienHOBbIE KHCJIOTHI

Copep:xanue yueOHOro MaTepuajia

HyxkJienHOBbIe KHUCA0THI. HyKI€MHOBBIE KUCIOTHI KaK NMPUPOAHbIE monmuMmepsl. Hykneorunsl,
ux crtpoenue, npumepbl. ATO nu A/ D, ux B3aumonpeBpalieHue U pojb 3TOro Mpolecca B
npupoae. Ilonstue JIHK u PHK. Crpoenune /IHK, ee mepBuuHas M BTOpUYHAsS CTPYKTypa.
Pa6oter ®.Kpuka u J[.Yorcona. KommiemeHTapHOCTh a30THCTBIX OCHOBaHUWU. Perummkarius
JHK. Oco6ennoctu ctpoenuss PHK. Tunet PHK u ux 6uonornueckue ¢ynkuuu. [Tonstue o
TpoM4HOM Kozae (komoHe). bumocuHTes Oenka B KUBOW KieTke. ['eHHas WHXXEHEpUs U
o6uotexHoznorus. Tpancrenusle GOpMbI pacTEHUH U )KUBOTHBIX.

Tema 2.13
Bbuojgornyecku
AKTHBHBIE COeUHEHU A

Conep:xanue yueOHOro MaTepHuajia

®epMmenThl. [ToHsTHE O PepMEeHTaX KaK O OMOJIOTHYECKUX KaTaTu3aToOpax OEIKOBON MPUPOIHL.
OcoOeHHOCTH CTPOCHHSI U CBOICTB B CpaBHEHHUU C HEOPraHHMYECKUMHU KaTaJlu3aTopaMHu.
Knaccudukanus pepmenToB. OCOOEHHOCTH CTPOCHHS 1 CBOMCTB ()epMEHTOB: CEIEKTUBHOCTD U
3¢ PeKTUBHOCTD. 3aBUCUMOCTh AaKTUBHOCTH (EPMEHTOB OT Temmeparypsl U pH cpensbl.
3nayeHue GepMEHTOB B OMOJIOTUN U IPUMEHEHHE B IIPOMBIIUIEHHOCTH.

Buramunsl. [Tonsarue o Butamunax. Ux kimaccudukanus u o6o3nadenue. Hopma norpebneHus
BUTAaMHMHOB. BogopactBopumbie (Ha mnpumepe ButamuHoB C, rpymmsl B u P) wu
KUpopacTBOpuMbIe (Ha mpuMmepe BuTaMuHOB A, D u E). ABUTaMHUHO3bI, TUTIEPBUTAMHUHO3BI U
THUTIOBUTAMUHO3bI, UX MPO(HUIAKTHKA.

I'opMonbl. [loHsTHE 0 ropMoHax Kak OMOJIOTMYECKH AKTHUBHBIX BEIIECTBAX, BBIMOIHSIOMIMX
SHJIOKPUHHYIO PETYISLUIO0 >KU3HEAEATEIIbHOCTH OpraHn3MoB. Kiaccugukamuss TOpMOHOB:
CTEpOUIbI, TPOU3BOIHbIE AMUHOKHUCIIOT, MOJUIENTUIHbIE U OeIKOBble TOPMOHBI. OTIeNbHbIE
IIPEICTaBUTENN: 3CTPAINOI, TECTOCTEPOH, UHCYJINH, aIpEHATINH.

JlekapcrBa. [loHATHE O JekapcTBax Kak XUMHUOTEpANeBTHUYECKUX Tmpenapartax. KpaTkue
HCTOPUYECKHE CBEICHHUS O BO3HMKHOBEHMM M pa3BUTUU XHUMHUOTepanuu. ['pymnmbl jgekapcTs:
cynbpamuasl  (CTpENTOIn), aHTUOMOTHKM (MEHUIWUIMH), aHTHIUPETUKU (ACIHPHUH),
aHANbreTHKH (aHaNbruH). MexaHu3M JeHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB,
CTpOCHHE MOJEKYJ, IPOrHO3MPOBaHHE CBOWCTB HAa OCHOBE aHalIM3a XUMHUYECKOTO CTPOCHHUS.
AHTHOMOTHKH, MX KIacCU(UKAIM [0 CTPOCHHIO, THUILY M CHEKTpy neiicTBusa. be3zomacHbie
CrocoObl MPUMEHEHMUSI, JISKapCTBEHHBIE (POPMBI

KonTtpoJuabsHas padora

Wrtoroast koHTpospHas paboTa «OCHOBBI OPraHUYECKONW XUMHUH)

KoncyabTauuu

Conep:xanue yueOHOro MaTepuaa

PaCCMOTpeHI/Ie 9K3aMCHAIITMOHHBIX BOIIPOCOB.

| NN

IIpomexyTouHnasi
aTTecTanmsi

OK3aMeH

Bcero:

171

28




2.3 IlpumepHbIe TeMbl pedepaToB (10KJIAA0B), HHAUBUIYAJIbHBIX IPOEKTOB

— buorexHonorusa u reHHas uHxeHepus — rexHosoruu X XI Beka.

— HaHoTexHONOrMs Kak MPUOPUTETHOE HAIpPABICHUE Pa3BUTUSI HAYKU U
npou3BoAcTBa B Poccurickonn denepanuu.

— CoBpeMeHHbIE METOIbI 00€33apaXKuBaHUSI BOJIbI.

— AIoTponus METaJUIOB.

— Xwusnb u gesarenvHOCTh . 1. MeHaeneena.

— «llepuoanueckoMy 3akoHy Oyylllee HE TPO3UT PA3PYILICHUEM. .. »

— Cunres 114-ro anemenTa — TpuyM@d poCCUUCKUX (HU3UKOB-SACPIIUKOB.

— MH3oTonel Bogopoaa.

— Hcnons3oBaHue pagMoaKTUBHBIX U30TOMOB B TEXHUYECKUX ILIEJISX.

— PeHTreHoBCKOE U3IIyYEHUE U €T0 UCII0JIb30BAHUE B TEXHUKE U MEIULIUHE.

— IInazma — 4eTBEpPTOE COCTOSIHUE BEILIECTBA.

— AMop@dHbIe BelIecTBa B IPUPOJIE, TEXHUKE, OBITY.

— OxpaHa OKpy’Karollel cpeibl OT XMMUYECKOT0 3arpsizHeHHs. KoinuecTBeHHbIE
XapaKTEPUCTUKHU 3arPSA3HEHUS OKPYKAKOLIEH CPEbI.

— Ilpumenenue TBepaOro U razoo0pa3zHoro okcuaa yriepoaa (IV).

— 3ammTa 030HOBOT'O SKPaHa OT XMMUYECKOTO 3arpsi3HEHUS.

— I'pybommcnepcHble CHUCTEMBI, WX KiIaccupuKkanus W HWCIOIb30BaHUE B
po(ecCUOHANbHOM ESITEIbHOCTH.

— Kocmernueckue renu.

— IlpumeHeHue CyClieH3uM U 3MYJIIbCUN B CTPOUTEIBCTBE.

— MuHepainsl 1 TOpHBIE TOPOJIBI KaK OCHOBA JTUTOC(EPHI.

— PactBops!l Bokpyr Hac. Tunsl pacTBOpOB.

— BoJa kak peareHT u cpea i XMMHYECKOTO MPOIIECCa.

— JXussb u gearensHocTh C. AppeHuyca.

— Bkiag OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPHUHU AIEKTPOIUTHUYECKON
JVCCOLAALINY.

— YcTpaHEHHE )KECTKOCTU BOAbI HAa IPOMBIIIJIEHHBIX PEANPUSITHSX.

— CepHas KUCIOTa — «XJIE0 XMMUYECKOM MPOMBIILIIEHHOCTH.

— Hcnonp3oBaHue MHUHEpPAIbHBIX KHCJIOT Ha MNPEANPUATUSIX Pa3TUYHOTO
npodus.

— OKkcuabl ¥ CONU KaK CTPOUTEIbHBIE MATEPUATIBI.

— Hcropus rurca.

— IloBapeHHas CoJIb KAK XUMHYECKOE ChIPhE.

— MHorommkuii kKapOoHAT KaJIbIUs: B IPUPOJIC, B TPOMBIIIIICHHOCTH, B OBITY.

— Peakuuu ropeHus Ha TPOU3BOACTBE U B OBITY.

— BupryansHO€ MOAENMPOBAHNE XUMUYECKUX ITPOLIECCOB.

— DJEKTpOJu3 pacTBOPOB JIEKTPOJIUTOB.

— DJEKTPOJIU3 pacIyIaBOB JIEKTPOIUTOB.

— IIpaktnueckoe IPUMEHEHUE AIEKTPOJIN3A: paduHUpOBaHUE,
raJibBaHOIJIACTUKA, TAIIbBAHOCTETUSI.

— Hcropus nonyyeHus ¥ NpOrU3BOACTBA ATTFOMUHUS.
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DIIEKTPOJUTUUECKOE TTOJTydeHHE U parUHUPOBAHNE MEJIH.

KusHpb u gestenbHocTh I, J[9BU.

Posp MetajuioB B HCTOpUM  YENIOBEUECKOW UuBUIM3auuu. Mcropus
OTEYECTBEHHOW uepHOM MeTtauryprui. COBPEMEHHOE METaJUTypru4eckoe
ITPOU3BOJICTBO.

Hcropust 0T€4eCTBEHHONW LIBETHOM MeTauIypruu. Posib METaioB U CIuiaBoB B
HAay4YHO- TEXHHUYECKOM ITPOrpecce.

Koppo3ust MmeTamioB u ciocoObl 3alIUThl OT KOPPO3HH.

WuepTHBIC 1y 6J1arOPOTHBIC Ta3bl.

Poxxparormye coiam — rajioreHabl.

HcTopus mBeaCKON CIIMYKH.

HcTopusi BOSHUKHOBEHUS M Pa3BUTUSI OPTaHUYECKON XUMHUH.

Kuznb u nesrenbHocTh A. M. ByTieposa.

Burammsm u ero kpax.

Posib OTE€UECTBEHHBIX YYEHBIX B CTAHOBJICHUM U PA3BUTUU MHUPOBOU
OPTaHUYECKON XUMHH.

CoBpeMeHHbIE IPEICTABICHUS O TEOPUN XUMUYECKOTO CTPOCHHUSI.
DKOJIOTUYECKHUE aCIEKThl UCTIOJb30BAHUS YTIIEBOJOPOIHOTO CHIPHSI.
OKOHOMHYECKHE aCIICKTHI MEXKIYHAPOIHOT O COTpPYJAHUYECTBA 10
HCIOJIb30BaHUIO YTJIEBOAOPOIHOIO ChHIPhSI.

Hctopust OTKpBITUS ¥ Pa3paOOTKH Ta30BbIX U HEPTSHBIX MECTOPOXKICHHUH B
Poccuiickon ®eneparnun.

XUMHSl YTIIEBOIOPOTHOTO CHIPhS U MOS Oyayias mpodeccusi.
YTrineBoopoHOE TOIIMBO, €T0 BUbI MU Ha3HAYCHHUE.

CHUHTEeTHYECKHE KaydyKH: UCTOPHS, MHOTOOOpa3ue U NepCreKTUBHI.
Pe3nHoTEeXHHUECKOE TMPOU3BOJACTBO U €r0 POJb B HAYYHO-TEXHUYECKOM
Iporpecce.

CBapouHOE MTPOU3BOJICTBO U POJIb XUMUU YTIIEBOJIOPOJIOB B HEM.

Hepts ®w ee  TpaHCIIOPTUpPOBKA KaK OCHOBAa  B3aMMOBBITOJIHOTO
MEXJIYHApOIHOTO COTPYAHUYECTBA
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3 YCJIOBUSI PEAJIU3ALIMM PABOYEI TPOTPAMMBI YYEBHOM
JUCHMUILIAHBI OV/1.09./yXUMUS

3.1 MartepuaJIbHO-TeXHHYECKOe o0ecneyeHue
Jis peanuzauuu pabouedt mporpamMmbl  y4eOHOM JUCUUIUIMHBI HMEETCS
y4eOHBI KAOMHET €CTECTBEHHO - HAYYHBIX JUCIUIIIMH.

OobopynoBanne y4eOHOro KaOuHeTa:
— II0CaJI0YHBIC MECTA TI0 KOJUYCCTBY 00YUarOIIUXCS,
— pabouee MeCTO MperoaaBaTes;
— KOMIUICKT Y4eOHO-METOAMYECKON TOKYMEHTAINN;
— y4eOHO-HaIJISITHBIE TIOCOOUS;
— HArJIsaHbIC MaTepPUAIIbL;
— BUJEODUIbMBI.

Texnnuyeckue cpeacTBa 00y4eHus :
— TEPCOHAIBHBIN KOMIIBIOTED;
—  MYJIBTUMEIUAIIPOEKTOP;
— DJKpaH.

3.2 UudopmannoHHoe o0ecnieueHue 00yueHUus

Ilepeyenb yuyeOHbIX wu3gaHui, HHTepHeT-pecypcoB, I0NOJHUTEIbHOM
JUTEPATYpPbI
OCHOBHBIE HCTOYHUKH:

1. Tabpuensu O.C. Xumusa s npodeccuil U CHenuagsbHOCTEH TEXHUYECKOTO
npoduis : yaeonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 2 — € usa., cTep. —
M. : U3narensckuii ueHTp «Akagemusi», 2016. — 256 c.

2. Epoxun FO.M. Xumus: 3amauu W ynopakHeHus:: ydeO. mocoOue sl CTY/.
yUpexJIeHuH cpe. nmpod. oopazoBanus. — M., 2014,

JonojiHUTeIbHbIE HCTOYHUKU:

1. T'abpuensu O.C., MackaeB ®@.H. Xumus. 10 knacc: yue0. ansoo6iieoOpa3oBar.
yupexnenuit/ Ilog pen. B.W. Tepenuna. — 5 — e u3naHue, CTepeoTHN. —
M.:Ipoda, 2010. — 304 c.

2. Tabpuensu O.C., MackaeB @.H. Xumus. 10 kmacc: yue6. qisio0mieodpasosar.
yupexnenuit/ Ilog pen. B.W. Tepenuna. — 5 — e u3naHue, CTepeoTHN. —
M.:Ipoda, 2010. — 340 c.

3. Epoxun KO.M., KoBanera N.b. Xumus s npodeccuit u crienuanTbHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAy4YHOro Mpoduieil: y4eOHMK i CTY/I.
yUpeKJIeHUH cpe. mpod. oopazoBanus. — M., 2014,

4. Epoxun FO.M. Xumus: 3amaun U ynpakHeHus: ydeO. mocoOue IJjisi CTY/.
yUpexJIeHUH cpe. mpod. oopazoBanus. — M., 2014.

5. Epoxun FO.M. COOpHUK TECTOBBIX 3aJlaHMI MO XUMHUHU: y4ueO. rmocooue s
CTy. yUpexjaeHuu cpea. npod. oopazoBanus. — M., 2014.

6. Xumus. 10 xmacc: y4e6. misobmieo0paszopat. yupexaeHuit/ Pymnsutuc, C.I1O.
[Tonomapes, B.U. Tepenun; nmox pea. Tepenuna.- M.: [Ipoda, 2005.
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7. Pym3utuc. Xummsa. 11 kmacc: ydeO. misio0imieo0pa3oBar. y4peKICHHI/
Pynsutuc, I'.I'. JIsicoBa - M.: [Ipoda, 2002.

8. O.C. TI'abpuensn, N.I'. OctpoymoBa. HactonpHass kuura yuutens xumuud 10
kiaacc. - M.: «bmuk u K», 2001.

9. Ps6oB M.A. Tectel mo xumuu. 11 kmacc: xk yueOnuky O.C. I'aGpuensna
«Xumus. 11 kiacc. ba3zoBbliil ypoBeHb» - M.: M3narenscTtBO «Ok3amen», 2010.

10.I'apa H.H., 3yeBa M.B. KontposbHbie 1 mpoBepoUYHbIe padOThl IO XUMHUU. 10-
11 xi.: Meton. mocobue. - M.: llpoda, 1997.

11.I'aBpyceiiko H.II. TIpoBepounbsie pabOThl O OpraHUYECKON XuMuu: JUaakT.
matepuai: [locoOue ans yuurens. - M.: [Ipocsemienue, 1998.

12. Jaiineko B.M. Kak Hay4yuTh IIKOJIBHUKOB PEIATh 3a/a4d MO OPraHUYECKON
xumuu: Ku. q1s yuurens. - M.: IIpocsewenune, 1987.

HNuTepHeT-pecypcebl

www. pvg. mk. ru (onmumnuana «I[lokopu BopoOseBbI ropbI»).

www. hemi. wallst. ru (O6pa3oBaTebHBIN CANT AJISI MKOJIBHUKOB « XUMUSD).
www.alhimikov.net (OGpa3oBaTebHbIN CAUT JJIsI IIKOJIHHUKOB).

www. chem. msu. su (DyekTpoHHas OMOIMOTEKA 10 XUMUH).

www.enauki.ru (MHTEpHET-U3IaHuEe 1JI yuuTesaeh « ECTeCTBEHHbIE HAYKN» ).
www. lseptember. ru (MeTonnyeckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (xypHan «XuMus B IIKOJIE).

www.hij.ru (kypHan «XUMHS U )KU3HBY).

www.chemistry-chemists.com (371eKTpOHHBI XypHan « XUMUKH U XUMHUSD?)

RN kW=
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
JUCHUILIAHBIOY 1.09./y XUMUS

Koutpoair M omeHka pe3yiabTaTOB OCBOCHHUS Yy4e€OHOM JAMCLMILIMHBI
OCYUIECTBIISIETCS MPENo/iaBaTelieM B MPoIlecce MPOBECHUS MTPAKTUYECKUX PadoT.

TpeGoBanuss K mnpeAMeTHBIM Ppe3yJbTaTaM OCBOCHHS 0a30BOro Kypca
WH()OPMATUKU JOJDKHBI OTPAXKATh:

Pe3yabTaThl 00yueHHs @®opMBbI M METOAbI KOHTPOJISI U OLIEHKHU
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) pe3yJbTaToB 00yYeHHs

— c(opMUPOBAaHHOCTh MPEJICTABICHUH O MecTe —  BBINOJHEHUE IPAKTUYECKUX U
XMMHU B COBPEMEHHON HayyHOW KapTUHE MUDA; 1a00paTOpHBIX PadoT;
MOHMMAaHUE POJIH XUMHH B (OPMHUPOBAHUU —  BBINIOJIHEHUE KOHTPOIbHBIX
Kpyrozopa ¥ (QYHKIHOHAJIBLHON TpPaMOTHOCTH pabor;
YeJIOBEKa ISl PEIICHUs IPAaKTUUECKUX 3a/1a4; —  YCTHBIIf O1poc;

— BJIQJICHUE OCHOBOIOJIAralOIUMU XUMHUYECKUMHU —  pelleHHe 3a/1a4;
HOHATUSMH, TEOPHSIMH, 3aKOHaMH u —  [OATOTOBKA U 3aILUTA IPOCKTOB.

3aKOHOMEPHOCTSIMHM; YBEPEHHOE IOJIb30BAaHUE
XUMHYECKON TEPMHUHOJIOTUEN U CUMBOJIUKO;
— BJIaJCHHUC OCHOBHBIMH MCTOJaMHU HAYYHOTO

MO3HAHUS,  HWCIOJNB3YeMBIMH B  XUMUHU:
HaOroIeHue, OITMCaHME, U3MEpeHue,
AKCIIEPUMEHT; yMEHUE o0OpabaTkiBaTh,

OOBSICHATH PE3yJIbTAThl MMPOBEIAEHHBIX OIMBITOB U
ACJIaTh BbIBOJbI; TI'OTOBHOCTH H CHOCO6HOCTB
NPUMEHSITh METOABI TMO3HAHWS TPH PEIICHUU
MPAKTUYECKHX 3a]1a4;

—  c(hopMUPOBAaHHOCTH YMEHUS JlaBaTh
KOJIMYCCTBCHHBIC OLICHKU W NPOBOAUTH paC‘IéTBI
M0 XUMHUYECKHM (HOpMyJIaM U ypaBHEHUSIM;

— BIIQJICHUE TPaBHJIAMH TEXHHKH O€30MaCHOCTH
IIpU UCIIOJIb30BAHNU XUMUYCCKUX BCIICCTB,

— c(hopMUPOBAaHHOCTh COOCTBEHHOM MO3WIIUU TIO
OTHOIICHHIO K XMMHUYECKOH  WH(popMaImy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

OrneHka WHIAMBUIYATBHBIX 00pa30BaTENbHBIX JOCTHXKEHUN IO pe3yibTaTam
TEKYIIETO KOHTPOJISI TPOU3BOJMUTCS B COOTBETCTBUU C YHUBEPCATHLHON MIKAJION
(Tabnuma).

IIpouent KauecTBeHHas1 OleHKA MHAUBHUYATbHbBIX
pe3y1bTaTUBHOCTH 00pa3oBaTeIbHBIX J0CTHKEHHI
(mpaBUWJIBHBIX OTBETOB) 0aJs1 (0TMETKA) BepOaJIbLHBII aHAJIOT
85 +100 5 OTJINYHO
75+ 84 4 XOpOIIO
60 ~ 74 3 YAOBJIETBOPUTEIHLHO
MeHee 60 2 HEY/I0BJIETBOPUTEIHHO

Ha »tane TCKYIICTO KOHTPOJA IO MCEAMAHC KAUCCTBCHHBIX OICHOK
HHANBUIYAJIBbHBIX 06paBOBaTCJ'IBHLIX I[OCTI/I)KCHI/Iﬁ OIIpCACIIACTCSA MHTCTpaJIbHAA
OLI€CHKa OCBOCHHBIX 06y‘laIOIHI/IMI/ICH HpO(bCCCI/IOHaJ'IBHLIX )41 O6H_II/IX KOMHCTCHHI/Iﬁ
KaK pE3yJIbTaTOB OCBOCHUSA y‘lC6H0ﬁ AN CHUITIINHEBI.
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