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PabGouass mporpamma yueOnoi mucummummabl OY].09./y. Xumwus paspaboTraHa c ydeTom

CIIETYIOIIUX IOKYMEHTOB:

— @enepanpHoro 3akoHa Poccuiickoit @enepanuu ot 29 nexadps 2012 r. Ne273 — (¢ uzm.) @3
«0O06 o6pazoBanuu B Poccuiickoit deneparumny;

— Ilpuxa3za MunuctepcTBa o6pazoBanus u Hayku Poccuiickoit denepaunu ot 29 nexadps 2014
roga Ne 1645 «O BHeceHMu H3MEHEHHMH B mpuka3 MuHucTepcTBa 0Opa3oBaHHs U HAayKU
Poccuiickoit ®enepaunu ot 17 mag 2012 roga Ne 413 «OO0 yrBepxkaeHuu ¢eaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIPHOTO CTaHIapTa CPEaHEro oO0Iero oopasoBaHus» (B pell.
[IpukazoB MwunobOpuayku Poccum ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1548, ot
29.06.2017 Ne 613);

— @enepanbHOIO roCyAapCTBEHHOTO 00pa3oBaTEIBHOTO cTaHjapra CpPEIHETO
npodeccuoHanbHOro  obpazoBanuss 1o  mpodeccun  43.01.09 IloBap, KoHgUTED
YTBEP)KJIEHHOTO MpUKa3oM MuHHCTepcTBa 0Opa3oBanus u Hayku P® ot 09 nexabps 2016 r.
Ne 1569, zapeructpupoBannoro B Muntocte Poccun 22.12.2016 Ne 44898 (B pen. IIpukasza
Muno6pnayku Poccuu ot 17.12.2020);

— TIlucbma JlenmapTameHnTta rocy1apcTBEHHON MOJUTUKU B cepe MOArOTOBKH pabouux KaJapoB U
JITO Munobpnayku Poccum ot 17.03.2015 1. No 06-259 «PexoMeHanuu 1mo opraHu3aiuu
MOJIyueHUsl CcpeaHero oOmiero o0pa3oBaHMS B Ipelenax OCBOEHUs 00pa3oBaTeNbHBIX
MporpaMM CpefHero mnpodeccHoHaIbHOr0 o0pa3oBaHusi Ha 0a3e OCHOBHOTO 0OIIEero
oOpa3oBaHusi ¢ y4€toM TpeboBaHU (enepanibHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJIApPTOB M MOJIydaeMOU Mpodeccuu Wi CHEIHATbHOCTH CPEJHEro MpodecCuoHaTbHOTO
o0Opa3oBaHUsY;

— IlpumepHoii mporpammbl 0011€00pa30BaTENbHON yUEOHOW NUCHUIUIMHBI «XUMUS» IS
npodeccruoHalbHBIX 00pa30BaTeNbHBIX Opranu3anuii, pekomenaopanHoin GI'AY «dUPO» B
KauecTBE MPUMEPHON MpOorpaMMbl [UIsl peaau3allid OCHOBHOM MpodeccroHANbHON
nporpamMmbl CITO Ha 6aze 0CHOBHOTO 0011ero 00pa3oBaHus C OTYYCHHEM CPEAHETO OOIIEeTo
oOpazoBanus (IIporokon Ne 3 ot 21 utons 2015 r., peructpupoBaHHbI HOMEp perieH3un 385
otT 23 utonst 2015 1. OT'AY «OUPO»);

— VYyeGHoro nmiaHa o0O0pa3oBaTENbHOW MPOTPAMMEI CpelHero  npogeccuoHaIbLHOTO
o0pa3oBaHus MO MOATOTOBKE KBATU(HUIMPOBAHHBIX PA0OUYMX, CIyKAIIUX MO Hpodeccuu
43.01.09 IToBap, xonauTED

PabGowyas  mporpamma  paccMOTpeHa  Ha  3aceaHUM  METOJUYECKOM KOMHUCCHH

obmmeobpaszoBarensHoro nukia ['TIOY «CocHoropckuit TexHogoruueckuil Texuukym». [Iporokon Ne 1 ot
24 aBrycra 2022 1.
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1 MACIIOPT PABOYEI MPOTPAMMbI YUEBHOM JIMCIIATIIAHBI
OV ]1.09./y.XUMUSI

1.1 Ob6sacTb NpUMEHEHUs IPOTrPAMMbI

PaGouass mnporpamma y4eOHOW JUCIHUIUIMHBI SBISETCS YacThlO OCHOBHOM
oOpa3oBarenbHOM nporpammbl B cooTBeTcTBUU ¢ OI'OC cpegnero nmpodeccruoHaabHOro
o0Opa3oBaHus MO MPOrpaMMe MOATOTOBKM KBaIU(PUIHUPOBAHHBIX pabOUYUX, CIyXKallUX IO
npodeccun 43.01.09 IloBap, koHAUTED.

1.2 MecTo IMCHUIUIMHBI B CTPYKTYPe OCHOBHOH 00pa30BaTeIbHOM NMPOrpaMMbl

VYyeOHas auUCHMIUIMHA «XUMUS» SBISETCS y4E€OHBIM MPEAMETOM IO BBIOOPY W3
oOsi3atenbHOM mpenmeTHo obsiact «EctecTtBenHbie Hayku» DPI'OC cpemHero obiiero
oOpa3zoBaHus MU u3y4yaeTcss B obOmieoOpasoBarenbHoM 1ukie OOIL B yueOHoMm 1mutane
JTUCIIUIUIMHA BXOJIUT B COCTaBE 00Ie00pa30oBaTebHBIX YUeOHBIX JUCIUIUIUH 10 BHIOOPY U3
00s13aTeNIbHBIX MPEIMETHBIX 00JIaCTEH.

1.3 O0mas xapakTepucTUKa Y4e0HOi JUCUMIIIIMHBI

XUMHUSI — 3TO HayKa O BEILECTBaX, HUX COCTaBE U CTPOCHHH, CBOWICTBaX M
NpEBpAIICHUAX, 3HAYEHWH XUMHUYECKHX BEIIECTB, MaTEpHAJIOB W TIPOLECCOB B
PaKTUYECKOU eI TEIbHOCTH YEJIOBEKA.

Copeprxanue o011e00pa3oBaTeabHON y4eOHONU AUCIUIUIMHBI «XUMUS» HAMPABICHO
Ha YCBOEHHE OOYYaIOIIMMHUCS OCHOBHBIX MOHSITHH, 3aKOHOB M TEOPUN XHUMHUH; OBIAJCHUE
YMEHUSIMUHAOIIOAATh XUMHUYECKUE SBJICHUS, TPOBOAUTh XHMHUYECKHUU OSKCIEPUMEHT,
NPOM3BOJIUTH pacyeThl HA OCHOBE XWMHUYECKHX (OpMYJT BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEaKIH.

B mpomecce u3yueHus XUMUU y OOYyYalOIIUXCS Pa3BUBAIOTCS TO3HABATEIIbHBIC
WHTEPECHl W WHTEIUICKTyalbHbIE CIIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSITEIBHOM
MPUOOPETCHHUSI3HAHUIM TI0 XMMHUHM B COOTBETCTBHM C BO3HHUKAIOIMIMMHU IKU3HEHHBIMU
npoOemMaMu, BOCITUTHIBAETCSI OEpPEKHOE OTHOIICHUS K MPUPOJIE, TOHUMAHHE 3J0POBOTO
oOpa3a >KU3HU, HEOOXOIUMOCTH MPEAYNPEKACHUS SIBICHUN, HAHOCSIIIUX BpPE] 30POBHIO
u  okpyxatomeid cpene.OHM  OCBaMBalOT MPHUEMbl TPAMOTHOTO, 0OE€30MacCHOro
WCIIOIb30BaHUSl XMMHYECKUX BEIIECTBU MATEpPUATIOB, MPUMEHSEMBIX B OBITY, CEIbLCKOM
XO35MCTBE U Ha MMPOU3BOJICTBE.

Peanuzanus AeAyKTUBHOrO MOAXOJA K M3YUYEHHIO XMMHH CIIOCOOCTBYET Pa3BUTHIO
TAKUXJIOTUYECKUX OTEpalrii MBIIUICHUS, KaK aHalu3 MW CHHTE3, 0000meHne u
KOHKpPETHU3allUs,CPAaBHEHUE U aHAJIOTUSI, CUCTEMAaTU3alusl U Ki1accupuKanus u Jip.

B npouecce wu3ydeHHs XUMHHM TEOPETUYECKUE CBEACHUS  JOMOJIHSIOTCS
JEMOHCTPAlUsAMM,1a00PATOPHBIMU ~ ONBITAMH W NPAKTUYECKUMU  3aHSATUSMHU.
3HAYUTEIBHOE MECTO  OTBOAUTCSIXUMHUYECKOMY  OKCIepuMeHTy. OH  OTKpBIBaeT
BO3MOXKHOCTh (OPMHUPOBATH Yy OOydYarOUIUXCSl CHEIUalbHbIE MPEIMETHbIE YMEHHS:
paboTaTh C BEIIECTBAMM, BHITIOIHATH NPOCTHIEXUMUYECKHUE OMBITHI, YUUTHh OE30MIaCHOMY U



HKOJIOTMYECKH TPAMOTHOMY OOpAaIleHUIO CBEIIECTBAMH, MaTe€pUalaMH U IPOLIECCAMU B
OBITY M Ha IPOU3BOJCTBE.

Jlns opraHu3aluu  BHEAYJUTOPHOM CaMOCTOSATENBHOM paboThl 00yUaromMnXCcs
MIPEICTaBIICH IPUMEPHBIN NepeueHb pedepaToB(10KIa0B), UHAUBUIYATbHBIX IPOEKTOB.

B nmpomecce wu3ydyeHHs XUMUM BaXHO (GOpMHpPOBaTH  MH(OPMAIMOHHYIO
KOMIIETEeHTHOCThOOYyHatomuxca. [lo3ToMy mpu opraHuzanuu camMoCTOATEIbHON paldoThI
HEOOXOIMMO AaKUEHTUPOBaTh BHHUMaHWE OOy4alolUIMXCsl Ha NOHMCKE HH(QOpMaUUUd B
cpenctBax — MaccMmenua,lHtepHeTe, yuyeOHOM UM CHEIUAIbHOW  JUTEpaTrype C
COOTBETCTBYIOIIUM O(OPMIICHUEM UIIPEACTABICHUEM PE3YyJIbTATOB.

N3yuenne o6mieoOpa3oBaTeIbHON YyU4eOHOW JUCIUIUIMHBI «XUMUS» 3aBEPIIACTCS
NOJIBEICHUEM HUTOrOB B (opMe »HK3amMeHa B paMKax MPOMEKYTOYHON arTecTaluuu
oOyuaromuxcsa B mporecce ocBoenuss OOIl CIIO ¢ momydeHuEeM CpemaHero oOIIero
o0Opa3zoBaHus.

1.4 Heam wm 3aga4yud AUCHMIUVIMHBI — TPeOOBAaHUA K Ppe3yabTaTaM OCBOCHUA
AUCUMILIAHBI:

N3yuenne xumuum Ha 06a30BOM ypOBHE cpeaHero oOmero oOpa3oBaHUs
HAIIPaBJICHO Ha JOCTH>KEHUE CIEAYIOIMINX Lesei:

— (QopMupoBaHue y OOYYaIOIIUXCS YMEHHUS OILIEHMBATh 3HAYUMOCTH XHMHUYECKOIO
3HAHUS IS KQKIOTO YEJIOBEKa ;

— (QopMupoBaHue y OOy4YaIOIIUXCS LETOCTHOIO TMPEACTaBICHUS O MHUPE U POJH
XUMUU B CO3[JaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA; YMEHHUS
OOBSICHATh OOBEKTHI U TPOIECCHI OKPYKAIOIMIEH IeHCTBUTEILHOCTH: TPHUPOIHOM,
COLUMAIbHOM, KYJIbTYPHOM, TEXHUYECKOM CpEAbl, — HWCIOJb3yS S 3TOTO
XUMUYECKUE 3HAHUS;

— pa3BuTHE y OOYy4YarOIIMXCA YMEHUM pa3nuuaTh (PakThl M OICHKW, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUAMH OLIEHOK M CBSI3b KPUTEPHUEB C
OTIPENICTICHHOW CHUCTEMON  IIEHHOCTEHW, QopMynupoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;

— mnpuobpereHre 00y4aIONUMUCS ONBITa PA3HOOOPA3HOW NEATEIbHOCTH, MMO3HAHUS U
CaMOITO3HAHMS; KIIIOYEBBIX HABBIKOB, MMEIOUIMX YHUBEpPCAJIbHOE 3HAUYEHUE IS
Pa3TUYHBIX BHUJOB JEATEIHHOCTH (HABBIKOB pEIIEHUS TPOOIeM, MPUHATHSA
pelieHui, ToWcKa, aHaimm3a u o0paboTkM WH(OpPMAIUK, KOMMYHHKATHBHBIX
HaBBIKOB, HABBIKOB HM3MEPEHHUH, COTPYJHHYECTBA, O€30MacHOTO OOpamieHusi C
BEIIECTBAMU B IMOBCETHEBHOMN KU3HM).

OcBoeHHE coJiepKaHUsd YYCOHOW IHUCIMIUTMHBI «XHUMHS», O0ECIIeUNBACT JOCTHIKCHHE
00yJaromMuUMHUCS CIACAYIONIUX Pe3yJabTaTOB:
JIMYHOCTHBIX:
— YyBCTBO TOPJAOCTA W YBAXKEHUS K HWCTOPUH W JOCTHIKEHUSIM OTECUYECTBEHHOU
XUMHUYECKOW HAyKH; XHMHYECKHM TPaMOTHOE TOBEACHHE B MPOoQheCcCHOHATBHOU

JCATCIBHOCTH U B OBITY IPH OOpAIIEHUN ¢ XMMHYECKUMU BEIICCTBAMHU, MaTepHaIaMH
U TIPOIICCCAMH;



TOTOBHOCTh K TMPOJOKCHHIO O00pa3oBaHMsS U TMOBBIIICHUS KBATH(PHUKAIUU B
n30paHHOM MpPO(ECCHOHATBHON NIEATEIbHOCTH U OOBEKTHMBHOE OCO3HAHHUE pOJIU
XUMHAYECKUX KOMIIETEHINI B 3TOM;

YMEHHE MUCIOIb30BaTh JOCTHKCHHUS COBPEMEHHONW XUMUYECKONH HAYKH M XUMUYECKUX
TEXHOJIOTUHA JJIi TIOBBIIMICHHST COOCTBEHHOTO MHTEIUICKTYalbHOTO pa3BUTHS B
BbIOpaHHOI NpodecCuoHaNIbHON NeATEeIbHOCTH.

MeranpeaMeTHBIX:

UCTIONh30BaHUE PA3TMYHBIX BHUJAOB TO3HABATEIHHOW MACSITENIRHOCTH M OCHOBHBIX
MHTEIJUICKTYaIbHBIX oOmnepanuil (TOCTAaHOBKH 3adaud, (OpPMYIUPOBAaHUS THIIOTES,
aHalM3a ¥ CHHTE3a, CpaBHEHHS, OOOOIICHHS, CHCTEMATH3aI[MH, BBISBICHU S
NPUYUHHO-CIICICTBEHHBIX CBSI3€H, MOWCKA aHaJIoroB, (OPMYIUPOBAHUS BBIBOJOB)
JUI pEIICHUs] MOCTAaBICHHOW 3aqavd, MPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHHUS
(HaOJroIeHUsI, HAyYHOTO JKCIEPHMEHTA) Ui W3Y4YCHHs] CTOPOH XWMHUYECKHX
OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIWMOCTHh CTAJIKHMBATBHCS a
npodeccruoHaIbHOM cdepe;

UCTIOJIh30BAHKUE PA3IMYHBIX UCTOYHHKOB IS TIOTYYCHUST XUMHUYECKON nH(pOpManmy,
YMEHHE OIICHUTHh €€ JIOCTOBEPHOCTH ISl JOCTHKCHHS XOPOIIUX pPEe3ylIbTaTOB B
npodeccruoHaIbHOM chepe.

IIpeameTHbIX:

c(hOpMHUPOBAHHOCTh TPEJICTABICHUNH O MECTe XMMHU B COBPEMEHHOW Hay4dyHOU
KapTUHE MUpa; I[OHMMaHHE pPOJM XUMHU B (OPMUPOBAHUU Kpyrosopa u
(GYHKIIMOHAIPHOM TPaMOTHOCTH YeJIOBEKa JJIs pelIeHUs MPaKTUISCKUX 3a/1a4;
BJIaJICHE OCHOBOIIOJIATAOIIUMH XUMUUECKUMHU IMMOHITHAMHU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH, YBEPEHHOE II0JIb30BaHWE XHMHUYCCKOW TEPMHUHOJOTHECH U
CUMBOJIMKOM;

BJIaJICHHE OCHOBHBIMH METOJaMH HAYYHOTO IMO3HAHUS, MCIOJIB3YEMbIMUA B XUMHH:
HaOII0/IEHUEM, ONMCAaHHEM, U3MEPECHHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,
OOBSICHATH PE3yJbTaThl MPOBEICHHBIX OIBITOB U JejaTh BBIBOJABI, TOTOBHOCThH H
CITOCOOHOCTh MPUMEHSTh METOIbI TIO3HAHMS TIPH PEIICHUN IPAKTHYSCKUX 3a]1a4;
c(hOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJHUYSCTBCHHBIC OIEHKHM M IPOU3BOJHUTH
pacyeTsl M0 XUMHUUYSCKUM (popMyriamM U ypaBHEHHUSIM;

BJIAJICHHEC TPABWIAMH TEXHUKH OC30MAaCHOCTH IPH MCIOJB30BAHUM XUMHUYCCKHUX
BCIIIECTB;

c(hOpMHUPOBAHHOCTh COOCTBEHHOW TIO3WIMHM TIO OTHOIICHHWIO K XHMHYCCKOMN
nH(pOpMauu, MoJIydaeMOi U3 pa3HbIX HCTOYHUKOB.

VYyebnas gucrmmumaa  OVY.09./y. Xumus cnocoOCTByeT (HOpMHPOBAHUIO

CIACIYIOIMXO00IMX KOMIIETEHIUM.

Kon HaunmenoBanue pe3yabrara 00y4eHus

OK 1. | Beibupare crocoObl pemieHus 3aa4 NpoQecCHOHANbHOMN AeATeIbHOCTH, TPUMEHUTENBHO K
pa3IUYHbIM KOHTEKCTAM.

OK 2. | OcymiecTBisATh MOUCK, aHAJIM3 MW MHTEPIpEeTanuio HHPOpPMalKUU, HEOOXOIUMON s

BBITIOJIHEHUS 33/1a4 TPO(eCCHOHATILHON IS TEIbHOCTH.




OK 3. | [ImanupoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(PECCHOHATIBHOE U TMYHOCTHOE pa3BUTHE.

OK 4. | Pabotath B KOJJIGKTHBE W KOMaHAE, 3(P(PEKTHBHO B3aUMOJCHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 5. | OcymecTBidTh yCTHYI0 U NHCbMEHHYKD KOMMYHHUKALMIO Ha TOCYAApCTBEHHOM S3bIKE C
y4eTOM 0COOCHHOCTEH COMAIBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 6. | IIposBiATE TIpa’kJaHCKO-NIATPUOTUYECKYIO TMO3MUIMI0, JEMOHCTPUPOBATb OCO3HAHHOE
MOBEICHUE HA OCHOBE TPAJMIIMOHHBIX 00I1I€YeIOBEYECKUX [IEHHOCTEN.

OK 7. | ConelicTBOBAaTh COXPAaHEHUIO OKPYKAIOMIEH Cpelpbl, pecypcocOepexeHnto, 3PQPEeKTUBHO
JIEUCTBOBATh B YPE3BBIYANHBIX CUTYALUSX.

OK 8. | Ucnonb3oBath cpeacTBa (U3NUECKON KyJIbTYpbI JUIsl COXPAHEHUS U YKPEIJICHUS 3/10POBbs B
nporecce Mpo(ecCUOHATBHON NIEATETFHOCTH M TOJACPKAHUS HEOOXOIUMOTO YpPOBHSA
(hu3MYECKO MOArOTOBJIEHHOCTH.

OK 9. | Ucnonp3oBaTh HHGPOPMALIMOHHBIE TEXHOJIOTUH B TPOGECCUOHATBHON AEATEIbHOCTH.

OK 10. | Ilomp3oBaThcsi mpoheCCHOHATBHONW OKYMEHTAIlMe Ha rocyapCTBEHHOM M MHOCTPaHHOM
SI3BIKE.

OK 11. | IlnanupoBath npeanpuUHUMATEIbCKYIO IEATEIbHOCTh B MpodeccnoHaibHO chepe.

B pe3yabTate u3yueHnsi y4eOHOH TMCHUNINMHBI «XUMHS» HA YPOBHE CpeHEro o0Iero
o0pa3oBaHus:

BorinyckHUK HA 62a30BOM YPOBHE HAYYHMTCSH:

— PpacKphIBaTh Ha MPUMEpPax PoOJb XUMUU B (POPMUPOBAHUU COBPEMEHHOW HAy4YHOU
KapTHUHBI MUpPa U B MPAKTUICCKON JIEITEIIbHOCTH YeJIOBEKa;

— JEMOHCTPUPOBAaTh HaA TMPUMEpPaX B3aUMOCBSI3b MEXKIY XHUMHUEH H JAPYTUMHU
€CTEeCTBCHHBIMHU HAaYKaMH;

— packpelBaThb Ha NpHUMEpaxX TIOJOKEHUS TEOPHUH XHUMHUYECKOTO cTpoeHus A.M.
bytneposa;

— noHuMaTh pusndeckuii cMmbica [lepuoguueckoro 3akona J[.J. MenneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHUMOCTh CBOMCTB XMMHUYECKHX AJIEMEHTOB U 00pa30BaHHBIX
MMM BEILIECTB OT JIEKTPOHHOTO CTPOSCHUS ATOMOB;

— OOBSCHATH MPUYUHBI MHOTOOOPA3Ms BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUN 00
UX COCTaBE U CTPOCHUH;

— TMPUMEHATH TIpaBWJIA CUCTEMATUYECKON MEXJIYHApOJHOW HOMEHKIATyphl Kak
CpeACTBa pa3INUYCHUs U UICHTHU(UKAIIMN BEIIECTB IO UX COCTaBY M CTPOCHUIO;

— COCTaBJIATH MOJICKYJISIPHBIE U CTPYKTYpPHBIC (DOPMYJIBI OPraHMYCCKHUX BEIIECTB Kak
HOCHUTENCH HHPOPMAIMK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAJICKHOCTH
K OINPEICICHHOMY KJIACCY COCUHCHU;

— XapaKTepU30BaTh OPraHUYECKHE BEIIECTBAa MO COCTaBy, CTPOCHUIO U CBOWCTBaM,
yCTaHaBJIUBATh MPUYUHHO-CJICCTBEHHBIC CBS3H MEXTY JTAHHBIMU
XapaKTEePUCTUKAMH BEIIECTBA;

— TIPUBOJMTH MPHUMEPHl XUMHYECKHX PEAKIMi, PaCKpPHIBAIOIINX XapaKTEPHBIC
CBOMCTBA TUIHMYHBIX MPECTABUTENICH KJIACCOB OPraHUYECKHUX BEIIECTB C IEIbI0 UX
HUJICHTU(HUKAIIMN U O0BICHEHUS 00JIaCTH TPUMEHEHHUS;



MIPOTHO3UPOBATh BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX pPEaKIMii Ha OCHOBE
3HaHUM O TUNAX XUMHUYECKOM CBS3M B MOJIEKYJIAX PEAr€HTOB U UX PEAKIMOHHOU
CIIOCOOHOCTH;

UCIIOJIH30BaTh 3HAHUS O COCTaBEe, CTPOCHUU U XMMUUYECKUX CBOMCTBAX BEILECTB JJIs
0€30MacHOr0 MPUMEHEHHUS B IPAKTUYECKON IeSITEIHHOCTH;

OPUBOAUTE MPUMEPHI MPAKTHUYECKOTO HCIOJIL30BaHUS MPOIYKTOB IepepadoTKu
HeTH U TPUPOJTHOIO rasza, BBICOKOMOJEKYJSPHBIX COCIUHEHHUH (IOJUATUIICHA,
CHUHTETHUYECKOr0 Kay4yyKa, alleTaTHOrO0 BOJIOKHA);

POBOJIUTH OMBITHl IO PACIO3HABAHUIO OPraHUYECKUX BEIIECTB: TJIUIEPUHA,
YKCYCHOM KHUCJIOTBI, HEMPEACNIbHBIX >XHUPOB, TJIOKO3bI, Kpaxmala, OEJIKOB — B
COCTaBe MUILEBBIX MPOJTYKTOB U KOCMETHUUECKUX CPEJICTB;

BIQJETh TpaBWJIaMU W TpuUeMaMHu Oe30macHOM paboThl € XUMHUYECKUMU
BEI[ECTBAMU U J1a0OPaTOPHBIM 000PY/I0BAHUEM;

yCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM pEeaKIuhu U CMEIICHUs
XUMHUYECKOTO PABHOBECHS OT pPa3IU4YHBIX (aKTOPOB C IEIBI0 OINpeeeHUs
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUUECKUX MPOIIECCOB;

MPUBOAUTH IPUMEPHI THIPOJIH3a COJICH B MTOBCETHEBHOM )KM3HM UETIOBEKa;
MPUBOJAUTL TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBLHBIX pEaKIMid B TPHUPOJE,
MPOU3BOICTBEHHBIX MPOIECCAX U )KU3HEACATEIIbHOCTH OPraHU3MOB;

MPUBOJAUTE MPUMEPHl XUMUUECKUX PEaKIUi, PaCKPBHIBAIOIIUX OOIIHEe XUMHUUYECKHE
CBOICTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILIIOB;

IIPOBOJIUTH PacUeThl HAa HAXOXKJACHUE MOJIEKYISPHON (OpMYJBI YIIIEBOI0POIa IO
MPOAYKTaM CTOpPaHHUS M IO €r0 OTHOCUTEIBHOM IJIOTHOCTA U MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIIMX B €0 COCTAB;

BJIAJIETh MPAaBUJIAMHU O€3011aCHOT0 OOpalieHus ¢ €AKUMH, TOPIOYUMU  TOKCUIHBIMHU
BEIIIECTBAMHU, CPEACTBAMH OBITOBON XMMUHU;

OCYIIIECTBIISITh TIOMCK XUMHUYECKOU uHbOpMaum 1o Ha3BaHMSM,
uaeHTU(GUKaTOpaM, CTPYKTYPHBIM (pOpMYyJiaM BEIIECTB;

KPUTUYECKH OIICHUBATh M HWHTEPIPETUPOBATH XUMHUYCCKYIO HH(OOPMAIHIO,
COJICPIKAIIYIOCSI B COOOIIEHHUSX CPEACTB MAacCOBOM HMH(OpMAIUH, pecypcax
NHTepHeTa, HAy4YHO-TIOMYJSIPHBIX CTaThAX C TOYKM 3PEHHUS €CTECTBEHHO-
HAyYHOUKOPPEKTHOCTH B  MEJISIX BBIABICHUS ONIMOOYHBIX CYXJACHUH U
dbopMupoBaHUs COOCTBEHHOU ITO3UITUN;

OPEACTaBIATh TYTH  PEIICHUS  TJIOOAJIBHBIX  IPOOJEeM, CTOSIIUX  Iepes
YEJIOBEUECTBOM: IKOJOTHYECKUX, DHEPreTHUYECKUX, CHIPHEBBIX, U POJIb XUMUH B
pELIEHUHU 3TUX TTPOOIIEM.



2 CTPYKTYPA U COJIEPKAHUE YUYEBHOW JUCHUILIAHBI
OV ]1.09./y. XUMMUSI

2.1 O0bem yueOHOI IUCHUIIMHBI U BUABI Y4e0HOH padoThl

Bua yueOHo# paGoThl KoimuecTBo
4acoB

CymMmapHasi ydyeOHasi Harpy3Ka BO B3aMMO/IeiCTBHH € 171
npenojgaBarejiemM
Bcero 3ansiTuii 165
B TOM YHCIJIE:

— meopemuyeckoe ooyuenue (1ekyuu). 100

— 1abopamopHo — NpaKmuyecKue 3aHamus: 60

—  KOHCYIbMAayUU: 5
BueayauTopHasi (camocTrosiTe/IbHasi) y4eOHasi padora 0
o0yuarouerocsi (Bcero)
IIpome:xxyTouyHasi arrectanusi B gopMe 3K3aMeHa 6




2.2 TemaTu4eckuil IiIaH U cogep:xanue ydyeoOHou AucuumiinHbiOY 1.09./y. Xumus

HanmenoBaHue pa3aesioB u Conepxxanue y4eOHOro MarepuaJa, 1a00paTopHbie U NPAKTHYECKUE PAdOThI O0bem YpoBenb
TeM 4acoB OCBOCHUS
1 2 3 4
BBenenue. Coaep:kanue yueOHOro MaTepuajia 2
Metoabl no3HaHust B Hayunble MeToAbl MO3HAHUS BEIIECTB U XMMUYECKUX SIBJICHHUN. POJb SKCIIEpUMEHTa U TEOpHUU B
XUMHUH XUMUHU. BaxHellre XMMHUYECKUE MOHATUSA U 3aKOHBI. MOAEIMpOBaHNE XUMUYECKUX ITPOLIECCOB. 2 1
3HaueHue XMMUU IPU OCBOCHUU PO (HECCHH.
Pazpea 1.
Oo0mas n 80
HeopraHu4vecKas
XHUMUSA
Tema 1.1 Conep:xaHue yueOHOro Marepuaja 2
XuMust — HayKa o CocraB BemiecTBa. XuMU4eCKHe 31eMeHThl. CocoObl CyIIeCTBOBAHUS XMMHMUYECKUX 3JIEMEHTOB:
BellecTBax aTOMBI, MPOCTBIE U CIIOKHBIE BEHIECTBA. BellecTBa MOCTOSHHOTO U MEPEMEHHOTO COCTaBa. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTB. BeliecTBa MOJEKYISIPHOTO M HEMOJEKYJISPHOIO CTPOECHUS.
CriocoObl 0TOOpaKeHHsI MOJIEKYJI: MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbI; IIAPOCTEPKHEBBIE U
MacmrtabHeie TpocTpaHcTBeHHbIe (CTioapra — bpurne6a) momenm Monekyn. M3mepenue
BelecTsa. Macca atoMOB M MOJEKyl. ATOMHas eauHHIla Macchl. OTHOCHUTENBHBIE ATOMHAas U
MoJIeKyJisspHas mMacchl. KoJiMuecTBO BellecTBa M €IMHULIBI €r0 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. 2 2
Uucno  Asoragpo. Monsippas Macca. ArperatHble  COCTOSIHMSL — BeIlleCTBa.  [Bepjaoe
(kpuctamuinueckoe ¥ amMop(dHOE), KUIAKOE U Ta3000pa3HOE arperaTHble COCTOSTHUSI BEUIECTBA.
3akoH ABOraipo W €ro cieactBus. MonspHBIH 00beM BEIIeCTB B ra3000pa3HOM COCTOSIHUU.
OObenHeHHBIH Ta30BbIA 3aKOH M ypaBHeHHe MenzaeneeBa — Kiameiipona. Cmecu BelIecTs.
Paznuuns Mexay cMmecsMH U XMMUYECKUMHU COEQUHEHHsIMH. MaccoBas u oObeMHas J0JU
KOMIIOHEHTOB CMECH
IIpakTHyeckne 3aHATHS 2
PacueTHble 3amaum Ha HaXO0XICHUE OTHOCHUTEIBHON MOJEKYJISIPHONM MAacChl, OIpEIeICHUE ]
MacCOBOM JOJIM XMMUYECKUX JIEMEHTOB B CJIOKHOM BEILECTBE. 3
Pemenue 3a1ay o xumMuyeckuM (GopMynam U ypaBHEHUSIM. 1
Tema 1.2 Conepxanue yueOHOro Marepuaja 2
Crpoenne atoma ATOM — cioxXHasi 4vacTupa. JlokazarenbCTBa CIIOKHOCTH CTPOEHHS aToMa: KaTOIOHbIE U
PEHTIeHOBCKUE JIyuH, (oTod((EKT, paaMoaKTUBHOCTD, MEKTpou3. [ImaHnerapHas Mojens atoma 2 2

D.Pesepdopna. Crpoenne atoma o H.bopy. CoBpeMeHHbIE MpeNCTaBICHHS O CTPOCHUU aToMa.

10




KopryckynsipHO-BOIHOBOM IyaJIn3M 4acCTUL MUKPOMUDA.

Cocras aromHoro siapa. HykiaoHbI: IpoTOHBI M HEUTPOHBI. M30TONBI U HYKIUABL. Y CTOWYUBOCTD
snep.

DJIeKTPOHHAsST 000J104Ka aTOMOB. [loHsITHE 00 AIIEKTPOHHON OPOUTATM M AIEKTPOHHOM OOJIaKe.
KBanToBbIe yncna: riaBHoe, opOuTaibHOE (IOOOYHOE), MarHUTHOE U CIMHOBOE. Pacnpenenenue
SJIEKTPOHOB TI0 DHEPTreTHYECKUM YPOBHSM, TOAYPOBHSM M OpOUTAISIM B COOTBETCTBUH C
NPUHIMIIOM HaWMeHbLIeH »Hepruu, npuHuunoMm Ilaynu wu mnpaBuinom ['yHpna. DneKTpOHHBIE
KOH(UTypaluu aToMOB XMMHUYECKUX 3JIEMEHTOB.

BanenTHble BO3BMOKHOCTH aTOMOB XUMUYECKUX AJIEMEHTOB.

DNeKTpOoHHAas KJacCu(DUKAIMs XUMUYECKUX JIEMEHTOB: S-, p-, d-, f-371eMeHThI

HpaRanecxne 3aHATHUSA

N

CocraBinieHre CXxeM CTPOSHHS U IIEKTPOHHBIX KOH(HUTYpaIyii aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

(NS}

Tema 1.3
Ilepuoauveckuii 3aK0H 1
Ilepuoauyeckasi cucrema

XHUMHUYECKHX 3JieMeHTOoB 1.
N. MenaeneeBa

Conep:xanue yueOHOro Marepuaja

OTKpbITHE NEpPHOAUYECKOr0 3akoHa. [lpenmocbuiku: HakomieHHe (HaKTOJIOTHIECKOTO
Marepuana, pabotel mnpeamectBeHHHKOB (M. B. lebGepeitnepa, A. O. Ilanxyptya, Ix. A.
Heronennca, JI. 0. Meiiepa), cwe3n xumukoB B Kapicpys, nudyHoctHble kadectBa JI. M.
MenneneeBa. Otkpsoitue . 1. MenaeneeBbiM [leproandeckoro 3akoHa.

Ilepuoguveckuii 3ak0H u cTpoeHue aroma. M3otombl. COBPEMEHHOE MOHITHE XHUMHUYECKOTO
anemeHTa. 3akoHoMepHOCTh [.Mo3mu. CoBpemenHas dopmynupoBka lleprogudeckoro 3akoHa.
[lepuonuueckast cucreMa U cTpoeHue aroma. Du3HUECKUH CMBICT MOPAIKOBOTO HOMeEpa
JJIEMEHTOB, HOMEpOB Tpymmbl W mepuoja. llepmoanueckoe M3MEHEHUE CBOMCTB 3IIEMEHTOB:
paadyca aroma; OSHEPrud HMOHU3ALUHU; 3JICKTPOOTPULATENBHOCTH. [IpUuMHBI HU3MEHEHUS
METAJUTNYECKHX UM HEMETAJUIMYECKUX CBOWCTB AJIEMEHTOB B IPYyIMIaxX U MEpUOJax, B TOM UHUCIE
O6onpmx U cepxOonbiinx. 3HayeHue Ilepuomuueckoro 3axona u Ilepuoguueckoil cucTeMsbl
xuMHuueckux sneMeHToB J[I.M.MenneneeBa miisi pa3BUTUS HAayKH U TMOHUMAaHHS XUMHYECKOMN
KapTHUHBI MUDA.

IIpakTH4yeckne 3aHATHSA

MO,I[GJ'II/IpOBaHI/IC IIOCTPOCHUA HepHOHquCKOﬁ Ta6J'II/II_IBI XMUMHNYCCKHUX JICMCHTOB.

XapaKTepI/ICTI/IKa XUMHUYCCKHUX BJICMCHTOB IO AJITOPUTMY.

Tema 1.4
CTtpoeHue BelecTBa

Conepxxanue y4eOHOro Marepuasia

A ~|~|N

IlonsiTHe ©0 XHUMHYeCKOM CBSI3U. THUIIBI XUMHUYECKMX CBS3EH: KOBaJCHTHas, WOHHad,
MeTajindyeckass U BojopoaHas. KoBajeHTHas xuMmHueckas cBsi3b. J[Ba mexaHu3Ma oOpa3oBaHUS
9TOM CBSI3U: OOMEHHBIM M JOHOPHO-AKIENTOPHBINH. OCHOBHBIE TapaMeTpbl ITOTO THUIIA CBSI3M:
JUIMHA, IPOYHOCTH, YTOJI CBA3U WJIM BAJICHTHBIN yrOJI.

OcHOBHBIE CBOHCTBA KOBAJIEHTHOW CBSI3M: HACBIIIEHHOCTb, MOJSPU3YEMOCTh M IMPOYHOCTH.
DNEKTPOOTPULIATENHHOCTh U KIaccH(PUKAIHsI KOBATCHTHBIX CBSI3€H MO TOMY MPU3HAKY: MOJSPHAS
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W HEMNoJisipHas KOBAJIEHTHbIE CBs3U. [loJApHOCTH CBSI3U M MOJSPHOCTH MOJIEKYyJbl. Croco0
MEePEKPBIBAHUS DJICKTPOHHBIX OpOUTanel M Kiaccu(UKAMs KOBAJICHTHBIX CBS3€H MO ATOMY
MpPU3HAKY: G- M T-CBSA3W. KpaTHOCTh KOBAJICGHTHBIX CBsI3€H W KIAcCUPUKAIUA UX IO ITOMY
MPU3HAKY: OJUHAPHBIC, JBONHBIC, TPOMHBIE, MOJYTOPHBIC. THIBI KPUCTAIUIMYECKUX PEIIETOK Y
BEIIECTB C 3TUM THUIIOM CBSA3U: aTOMHBIE W MOJIEKYJsipHble. DPU3NYECKHE CBOMCTBA BEIIECTB C
3TUMH KPUCTAUINYECKUMH PEIIETKAMH.

Honnasi xuMu4eckass cBs3b. KpallHuil ciydall KOBaJ€HTHOM IIOJIIPHOM CBs3H. MexaHu3m
00pa3zoBaHusi MOHHOU CBsI3U. MIOHHBIE KPUCTAIUIMYECKUE PEIICTKH U CBOMCTBA BEIIECTB C TaKUMU
KpHUCTaJUIAMHU.

Meranauyeckass xumuuyeckasi cBsi3b. OcOObIi THI XUMUYECKOW CBSI3M, CYIIECTBYIOIIMHM B
MeTaluiax U criaBax. Ee OTIMYMS M CXOACTBO C KOBAJIEHTHOM M HOHHOH cBA3IMH. CBoOMCTBa
METAJUIMYECKON CBSI3U. MeTauimyecknue KpHUCTAUIMYECKUE PENIETKM M CBOMCTBA BEIIECTB C
TaKUMH KPUCTAIITIAMH.

Bogoponnas xumuyeckasi ¢Bsi3b. MexaHu3M 00pa3oBaHus TakoW cBs3u. Ee kimaccudukarms:
MEXMOJIEKYJISIpHAs u BHYTPUMOJICKYJIIpHAs BOJIOPOJTHBIE CBSI3H. MonekynspHbie
KPHUCTAJUIMYECKUE PEIIETKH ISl 3TOrO TUIA CBs3U. PU3NYECKHUE CBOMCTBA BEIIECTB C BOJAOPO THOM
CBs3b10. bronormveckass posib BOJOPOJHBIX CBSI3€M B OpraHM3alldd CTPYKTYpP OHOTIOJHMMEPOB.
Envnas npupona XMMUYECKMX CBSI3€i: HAJIMUME PA3IMYHBIX THUIIOB CBSI3€l B OJIHOM BEUIECTBE,
Mepexo] OJHOTO TUIIA CBSI3U B APYroM U T. 1.

KommnuiekcooOpaszoBanue. [loHATHE O KOMIUIEKCHBIX COEOUHEHMSX. KOOpAMHAIIMOHHOE YHCIIO
KOMIUIEKCOOOpa3oBaTens. BHyTpeHHsss W BHemHsAs cdepa KomriuiekcoB. HomenkmnaTypa
KOMIIJIEKCHBIX coequHeHul. X 3Hauenue.

IIpakTHYecKkue 3aHATHS 2

BI/II[LI XHUMHYCCKOHN CBSI3M M THITBI KPHUCTAJNIMYCCKUX PCIICTOK. 1

Pemenue TunoBsIx 3a1a4 no teMe «KOMIUIEKCHbIE COETMHEHUS. 1

Tema 1.5 Copepxanue yueOHOIro MaTepuaa 2
ITostumepsbI Heoprannueckue mosumepsl. [losmmepbsl — OpoCThIE BEIIECTBA C aTOMHOW KPUCTAJUIMYECKOM
pEIIeTKON: aJUIOTPONHbIE BHUJIOM3MEHEHUs yrieponaa (anmas, rpaduT, kapOuH, Qymnnepex,
B3aMMOCBS3b THOpUIN3AIMU OpOUTaNell y aTOMOB Yriepoja ¢ MPOCTPAHCTBEHHBIM CTPOEHUEM
QITTOTPOTIHBIX MOAM(HKAINI); CeJIeH U TeJUIyp HENOUYeYHOro cTpoeHus. [loammepsl — CIIOKHBIE

BEI[ECTBA C ATOMHOM KPUCTANTMYECKON PELIETKOM: KBaplil, KpeMHE3eM (IMOKCHIHBIE COETUHEHUS 5

KpeMHHUS), KOPYHJ (OKCHJ aTIOMUHMS) U aTIOMOCHJIMKATHl (IOJEBBIE INMATHI, CIOJA, KAOJHH).
Musepansl ¥ TopHble iopobl. Cepa miactuyeckas. MuHepaibHOE BOJIOKHO — acOecT. 3HaueHue
HEOPraHU4eCKUX MPUPOAHBIX MOJUMEPOB B (POPMUPOBAHUM OJHOM W3 TE€OJIOTMUECKUX 000J0YeK
3emiu — auTochepsl.

Opzanuueckue nonumepvl. Cnocodvl Ux NOAYUEHUs: peakyuu NoIUMepu3ayuu U peaxyuu
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noauxkonoencayuu. CmpyKkmypbl nOIUMepos. JTUHeliHble, PA36emeaiientblie U NPOCMpaHCEeHHbIe.
Cmpykmypuposanue noaumepos. GVIKAHU3AYUA KAY4yKos, OyOieHue 06enKkos, omeepiicoenue
NOAUKOHOEHCAYUOHHBIX noaumepos. Knaccugukayus noiumepos no paziuyHuimM npUsHAKaM.
OsnakomaeHue ¢ 00pazyamu NIACMMACC, 80J0KOH, KAYYYKO8, MUHEPAN08 U 20PHbLX NOPOO.

Tema 1.6
JucnepcHble CHCTEMBI

Conepxxanue yueOHOro Marepuasa

Ilonsitne 0o aucnepcHbIX cucremax. Kiaccupukanus AUCHEPCHBIX CUCTEM B 3aBUCHMOCTH OT
arperaTHOTO COCTOSIHUSI JAMCIEPCHOHHOM Cpeasl W AMCIEpCHOM (aspl, a Takke Mo pasMepy HX
yactull. ['pyOoaucriepcHble CUCTEMBI: SMYJIbCUM U CYCHEH3UU. TOHKOIUCHIEPCHBIE CHUCTEMBI:
KOJUIOUJHBIE (30JIM M TelIM) U UCTHUHHBIE (MOJEKYJISpHbIE, MOJEKYISIPHO-UOHHBIE U HOHHBIE).
O¢pdexr Tunnpansg. Koarynauus B koJmiouaHbIX pacTBopax. CHHEpE3HC B TelsX.

3HauyeHMe IMCIEPCHBIX CUCTEM B )KMBOM U HEKUBOM MPUPOJIE M IPAKTUUECKOH KM3HU YEJIOBEKa.
OMYIIbCUHM UM CYCIIEH3UM B CTPOUTENbCTBE, MUIIEBOM U MEIUIMHCKON MPOMBIILIEHHOCTH,
KocMeTuke. buonormyeckue, MEIUIIMHCKHE M TEXHOJIOTMUECKHE 30JIM. 3HAaYeHHE Teliell B
OpraHu3aiuy XUBol MaTepuu. buonormdeckue, nuiieBble, MEAUIIMHCKHE, KOCMETHUECKUE TEIH.
Cunepe3uc Kak (akTop, ONPEAENSIOUUMNA CPOK TOJHOCTH TMPOIYKIIMM Ha OCHOBE TeJei.
CBepThIBaHHE KPOBH KaK OMOJIOTMYECKUI CHHEPE3HC, €r0 3HaUCHHE.

Tema 1.7
PacTBOpbI

Copep:xanue y4yeOHOro MaTepHuajia

IlonsitTue o pacrBopax. @u3MKO-XMMUYECKass MPUPOJA PACTBOPEHHS M PAacCTBOPOB.
B3anMoselicTBue pacTBOpHUTEINS U PACTBOPEHHOTO BemiecTBa. PactBopumMocTs BerecTB. CriocoObl
BBIPOKECHHS KOHIIEHTPAIMU PACTBOPOB: MACCOBas IO PAaCTBOPEHHOTO BEIIECTBA (IPOLIEHTHAS),
MOJISIpHAS.

Teopusi 3J1eKTPOJUTHYECKOH THcconManuu. MexaHu3M JMCCONMAIMN BEIIECTB C Pa3InYHBIMU
THUIIAaMH XMMHYECKHX CBs3€d. BKiag pyccKMX YYeHBIX B pPa3BUTHE NPEACTAaBICHUN 00
ANMEKTPOIUTHYECKOW  ucconuanud. (OCHOBHBIC TIONIOKEHHS TEOPHUH  DIEKTPOJIMTHYECKON
mucconanuu. CTeneHb EeKTPOJIMTUIECKON Tucconuanuy U Gakropsl ee 3aBUcUMOcTH. CHIIbHBIE
U cpenHue HeKTposuThl. Jluccoumanus Bonabl. Bonoponusiii nokaszarens. Cpena BOJIHBIX
PacTBOPOB IEKTPOIUTOB. Peakiiuy oOMeHa B BOJHBIX PACTBOPAX AIIEKTPOIUTOB.

I'napoaus kak odMeHHbI mpouecc. HeoOpaTuMbIii THIPOJIN3 OPraHMYECKUX M HEOPraHMYECKUX
COEJJMHEHUN M ero 3HayeHHe B NMPAKTHUECKOW NesATeIbHOCTH uenoBeka. OOpaTUMBIA T'MIIpOIN3
coneu. Cmynenuamsiti cuoponus. Ilpakmuyeckoe npumenerue euopoIu3a.

T'uoponusz opeanuveckux gewecms (6e1K08, HCUPOS, Ye1e80008, NONUHYKIeomuoos, AT®) u e2o
buonocuueckoe u npakmuieckoe 3navenue. Omvlienue dHcupos. Peaxyus smepugurayuu.

JlabopaToOpHO — NpPaKTH4YeCKUe 3aHATHUS

HpI/IPOTOBJ'ICHI/IC pacTBOpa 3aJIaHHOM KOHIOCHTpPAIlUU.

Pemenne OKCIICPUMCHTAJILHLBIX 3a1a4 Ha paCTBOPLI U PACTBOPCHUC.
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Peakiiun noHHOTO 0OOMEHa B BOAHBIX pacTBopax. Cpena BOAHBIX PaCTBOPOB: KHCIasl, HEHTpaibHasi,
LICJIOYHAS.

Tema 1.8
XHUMHYECKHE peaKIuu

Conepxanue yueOHOro Marepuasa

Knaccupukanuss XMMHYECKHX peakuuil B OPraHUMYeCKOd M HEOPraHu4YecKOol XUMMH.
[lonsiTe 0 XxUMHUYECKOW peakuuu. Peakiuu, umymme 0e3 M3MEHEHHUS KadyeCTBEHHOTO COCTaBa
BELIECTB: AJUIOTPOINU3alKs U u3oMepu3auus. Peakiuu, uaynye ¢ N3MEHEHHEM COCTaBa BEIIECTB:
[0 YUCILy U XapaKTepy pearupyrolux U o0pa3ylouIuxcs BELIECTB (pa3joKeHHs, COeIUHEHUS,
3aMeleHus, oOMeHa); MO0 UW3MEHEHUIO CTEeNeHEW OKUCICHHUS DJIEMEHTOB (OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHbIE U HEOKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH); 10 TEIJIOBOMY 3PQEKTyY
(3K30- U dHAOTEPMHUECKUE); 1O (a3e (ToMO- U IFeTepOreHHbIe); 10 Ha- MpaBjieHuo (0OpaTuMble U
HeoOpaTHMBbIE); M0 MCIOJIb30BAHUIO KaTalnu3aropa (KaTaIUTUYECKHE U HEKAaTAIUTUYECKHUE); IO
MeXaHU3MYy (paauKaibHble, MOJEKYISPHbIE U HIOHHBIE).

BeposiTHOCTH MpOTEKAaHUSI XMMHYECKUX peakuuii. BHyTpeHHss sHeprus, sHTanbnus. TemoBoin
s dekt xumuueckux peakuuid. Tepmoxumudeckue ypaBHeHHs. CTaHIapTHAs SHTaJIbIUS peakUui
u oOpaszoBanus BemiecTB. 3akoH ['. W. ['ecca u ero cnenctBusi. DHTpOIHS.

Ckopocty xumuuyeckux peaknuii. IloHstue o ckopoctu peakuuii. CKOPOCTH TOMO- U
FeTepOreHHON peakuu. DHEprusi akTuBaluu. DakTophl, BIMSIONIME HA CKOPOCTh XMUMHUYECKOMN
peakuuu. [lpupoma pearupyromux BemecTB. Temmeparypa (3akoH Banr — Todda).
Konuenrpanus. Katanuzatopsl 1 Katajin3: rOMO- U T€TEPOTEHHBIN, MX MEXaHU3Mbl. @EPMEHTHI, UX
CPaBHEHHE C HEOPraHMYECKUMH KaTalIM3aTOpPaMH. 33aBHUCHUMOCTb CKOPOCTH pEaKIUui OT
ITOBEPXHOCTH COITPUKOCHOBEHHUSI PEArupyroIuX BEIIECTB.

Oo0paTumMocTh XMMHYECKHX peakuui. XuMmuueckoe paBHOBecue. [loHsATHE O XUMHUYECKOM
paBHOBecHH. PaBHOBECHbBIE KOHUEHTpaluu. JJMHAMHUYHOCTD XUMUYECKOTO paBHOBecUsA. DaKTOPHI,
BIUSIOIIME Ha CMEIIEHUWE PpABHOBECHS: KOHLIEHTpAlMs, JaBlieHUE, TeMmIieparypa (HIpUHLHII
JlelllaTenne).

IIpakTHYecKkne 3aHATHS

Tepmoxumudeckre ypaBHeHHs. TermmoBoi 3pGeKT XUMUIECKUX PEeaKIIHi.

3aBUCHMOCTh CKOPOCTH XUMHUYECKHUX PEAKIIUI OT pa3NHIHbIX (haKTOPOB.

d)aKTopH BJIMAIOMINEC HA CMCIICHUC PABHOBCCUSA

Tema 1.9
OKHCIAUTENbHO-
BOCCTAHOBHMTEJIbHbIE
peakuuu.
DJIEKTPOXMMHYECKHE
npouecchl

Conepxanue y4eOHOro Marepuasia

N~ (~(N N

OKHCAUTENbHO-BOCCTAHOBHUTEIbHbIE peaKknun. Crenenb okuclieHus. BoccranoBuTenn wu
okucinutenad. OKHUCIICHHME W BOCCTAaHOBIICHHE. BakHeHWIIHMe OKHCIUTEIM W BOCCTAHOBHUTEIM.
BoccranoButenbHblE CBOMCTBA METallIOB — MMPpOCTBIX  BCHICCTB. OKUCIIUTEIbHBIE H
BOCCTaHOBUTEIIBbHEIE CBOMCTBA HEMETALIIOB — IMMPOCTBIX BCIICCTB. BoccranoBuTenbHbI€ CBOMCTBA
BCIICCTB, O6paBOBaHHBIX 3JIeMeHTaMHd B HM3IIEH (OTpHL[&TCJ'ILHOfI) cTeneHH 28 OKHCIICHHS.
OKHCIUTEIbHBIE CBOMCTBA BCIICCTB, O6paBOBaHHBIX 3JIEMEHTAMU B BBHICHICH (HOJIO)i(I/ITeJIBHOﬁ)
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cTeneHu okucieHus. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOKMCTBA BEIECTB, 0Opa30BaHHBIX
3JIEMEHTaMU B MPOMEKYTOUHBIX CTETICHIX OKUCIICHUS.

Knaccudukarnuss OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX —peakuuid. Peakmuu MeXaTroMHOTO U
MEXKMOJIEKYJIIPHOTO OKHCIICHUSI-BOCCTAHOBJICHHS. Peakiinu BHYTPUMOJIEKYJISIPHOTO OKHCIICHHUS -
BOCCTaHOBJIEHUS. Peakiuu caMOOKHUCIIEHU-CaMOBOCCTAHOBIIEHUS (AUCIIPOIIOPLIUOHUPOBAHUS).
MeToabl cOCTaBJIEHUS] YPABHEHHH OKHMCJIHUTEIbHO-BOCCTAHOBUTEJIBHBIX peakunuii. Merton
NIEKTpOHHOTO OanaHca. BimsHHe cpembl Ha MPOTEKAHWE OKUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX
MIPOIIECCOB.

XuMH4YecKHe MCTOYHUKH TOKA. DIJIEKTPOJHBIC MOTEHIMANBI. Ps CTaHZApTHBIX 3JIEKTPOHHBIX
MOTEHIIMAJIOB (JEKTPOXUMHYECKUHN PsIi HANpPsDKEHUH MeTalioB). ['aibBaHUYECKUE HJIEMEHTHI U
MPUHIHUIBI UX padoThl. CoCTaBJIeHUE TATbBAHUYECKUX deMeHTOB. OOpa3oBaHue raIbBaHUUYECKUX
rap Ipu XUMHYECKHX Tporieccax. [ 'aTbBaHNYECKUE DIIEMEHTHI, TPUMEHSEMbIC B )KU3HHU: CBUHIIOBAS
aKKyMYJISITOpHAs 6aTtapesi, HUKeJIb-KaJMHUEeBbIe OaTapen, TOTUIUBHBIC SJIEMEHTHI.

DNEeKTPOIN3 PaCIUIAaBOB M BOJHBIX PACTBOPOB DSJIEKTPOJHMTOB. [Iporiecchl, mpowcxoismiue Ha
KaToJle W aHoJie. YPaBHEHHUS DJIEKTPOXUMHYECKUX TPOIECCOB. DIEKTPOIU3 BOJHBIX PACTBOPOB C
WHEPTHBIMHU DJICKTPOJIaMH. JIEKTPOJIM3 BOJTHBIX PACTBOPOB C PACTBOPHUMBIMH AJIEKTPOJIAMH.
[IpakTrueckoe MpUMEHEHHE DJICKTPOJIN3A.

IIpakTHYecKue 3aHATHS 4

Crenenb okucinenusi. OKHCIUTEIbHO — BOCCTAHOBUTENIbHBIE PEAKIIMH. 2

Penienne skcriepuMeHTAIBHBIX 337a4 10 TeMe «XHUMHYECKUe HCTOYHUKU TOKaY. 2

Tema 1.10 Copep:xanue yueOHOro MaTepuajia 4
Knaccudpukanus semecrs. | Knaccupukanusi Heopranmdeckux BemiecTB. [Ipocteie W ciokHbie BemecTBa. OKCHIBI, UX
IIpocTtbie BemecTBa knaccuukanus. [uapokcunsl (OCHOBaHHUSA, KHUCIOPOJCOJEPKALIUE KHUCIOTHL, aMdoTepHbIe
ruapokcuabl). Kucnotel, ux wiaccudukanua. OcHoBanus, ux kinaccudukanus. Coiau cpelnHue,

KHCITbIe, OCHOOBHBIE I KOMILJICKCHBIE.

Metanabl. [lonoxeHne MeTamIoB B IMEPUOJUYECKONH CHCTEME UM OCOOGHHOCTH CTPOEHUS HX
aToMoB. [IpocThie BelecTBa — METAJIbl: CTPOCHHE KPUCTAIJIOB M METa/lIn4yeckass XUMUYecKast
cBs3b. OOmmMe @Qu3nyeckre CBOWCTBA METAJIOB M HMX BOCCTAHOBUTENIbHBIE CBOMCTBA:

B3aUMO/ICHCTBUE C HEMETaUIaMu (KHCIOPOJIOM, TaIOT€HaMHU, CEpPOid, a30TOM, BOAOPOJIOM), BOJOH, 4

KHUCJIOTaMH, PAacTBOpaMH coJiel, OpraHMYecCKMMHU BeIleCTBaMH (CHMPTaMHM, TajoreHalKaHaMHu,
(beHos0M, KUcIoTaMu), meaodamMmu. OKCHIbI ¥ THIPOKCH/IbI METAIJIOB. 3aBUCUMOCTh CBOMCTB 3THX
COCIMHEHUN OT CTENEHEH OKHUCIEHUS METAIJIOB. 3HAYEHUE METAJUIOB B TNPUPOJE U KHU3HU
OpraHu3MOB.

Kopposuss meramioB. IloHsatue xoppo3un. Xumudeckas KOpPpoO3Hsl. OJIEKTPOXUMHUYECKAsS
Koppo3ust. CriocoObl 3alIUThl METAIJIOB OT KOPPO3UH.

O0mme cnoco0bl MOJy4YeHHsl MeTaLI10B. MeTtajuibl B mpupojie. MeTamyprust M €e BUJIbl: IUPO-,
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TUAPO- U AMEKTPOMETAILTYPTHsl. DIEKTPOJIU3 PACINIABOB U PACTBOPOB COCTUHEHUN METAJUIOB U €r0
MPAKTUYECKOE 3HAYCHHE.

Hemertamnsl. [lonoxenne HemetawioB B Ilepuoanyeckoil cucreme, 0COOCHHOCTH CTPOCHHS HX
aTOMOB. DJIEKTPOOTPUILIATEIILHOCTh. biaropogHbsie Ta3bl. DIJIEKTPOHHOE CTPOCHHUE AaTOMOB
OJIarOpPOJIHBIX Ta30B M OCOOCHHOCTH WX XMMHYECKUX W (U3MYECKUX CBOMCTB. Hemerammsr —
MpoCThie BemecTBa. VX aTOMHOE M MOJIEKYISIPHOE CTPOCHHE HX. AJUIOTPONHUsS. XHUMHYECKHE
cBOlicTBa HemeTauioB. OKUCIUTENbHBIE CBOMCTBA: B3aUMOJCHCTBHE C META/NIAMH, BOJOPOJIOM,
MEHEE JJIEKTPOOTPUIATEIbHBIMA  HEMETaJulaMH, HEKOTOPBIMU  CIIOKHBIMU  BEIIECTBAMM.
BoccranoBuTenbHbIE CBOMCTBA HEMETAUIOB B PEAKIUAX C (PTOPOM, KHUCIOPOAOM, CIONKHBIMHU
BEIIECTBAMU — OKHCIUTENSIMHU (a30THOM M CEpHON KHUCIOTaMU U JIp.).

IIpakTHYecKkue 3aHATHS 4
Pemienue sxcriepuMeHTaNbHbIX 3a/1a4 10 TeMe «MeTalib». 1
Pemienue 3xcriepuMeHTalbHbIX 33J1a4 10 TeMe «Hemerasuiby. 1
Pemenre npodeccrnoHaIbHO — OPHEHTHPOBAHHBIX 3a7a4. 2
Tema 1.11 Conep:xaHue y4eOHOro Marepuajia 4
OcHoBHbBIE KJIACChI Boaopoanbie coeauHenusi HeMeTa/L10B. [lomydeHne amMmmuaka ¥ XJIOPOBOJOPOJA CHHTE30M H
HEOPraHU4YecKux u kocBeHHO. du3ndeckue cBoiicTBa. OTHONIICHUE K BOJIC: KUCIIOTHO-OCHOBHEIC CBOMCTBA.
OPraHMu4YecKuX coeJuHeHHN | OKCHIbI U AHTHAPHIBI KapOOHOBBIX KUCJIOT. HecomeoOpasyromue n cojieoOpa3yromne OKCH/IbI.
Kucnotueie okcunpl, ux cBoiictBa. OCHOBHBIE OKCHJIBI, X CBOMCTBA. AM(OTEPHbIE OKCHJIbI, UX
CBOMCTBA. 3aBUCHUMOCTb CBOMCTB OKCHJIOB METAUIOB OT CTEMEHH OKHUCICHUA. AHTUIPHUIBI
KapOOHOBBIX KHCIIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.
Kuciorsl oprannyeckue M Heopranudeckue. KuciaoTel B cBETE€ TECOPHUM SICKTPOIUTUUECKOMN
muccoranui. KuciaoTel B cBeTe mpoToJuTHdeckod Teopuu. Kiraccudukanus opraHMuecKuxX M
HEOpPraHMYeCcKnX KHCJIOT. OOmme CBONCTBA KHCIOT: B3aUMOJCHCTBHE OpPraHUYECKUX U
HEOPraHMYECKHX KUCJIOT ¢ METaJlJIaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHUJIAMH, U THAPOKCHIAMH,
COJISIMHU, 00pa3oBaHUE CIOXKHBIX AUpoB. OCOOEHHOCTH CBOWCTB KOHILICHTPUPOBAHHOW CEPHOU 4

A30THOM KHUCIIOT.

OcHoBaHMs opraHnvyecKue U Heopranndeckne. OCHOBaHUS B CBETE TEOPUU DIEKTPOIUTHUECKON
mucconanuu. OCHOBaHUS B CBETE MPOTOJIUTHYECKON TeopuH. Knaccupukanus opraHu4eckux u
HEOPraHMYECKUX OCHOBaHMI. XMMHUYECKHE CBOWCTBA ILEJIOYEH M HEPACTBOPUMBIX OCHOBAHUM.
CBoiicTBa 0OECKHUCIOPOAHBIX OCHOBAaHWI: aMMHaka W aMHHOB. B3anMHOe BiMSHHE aTOMOB B
MOJIEKYJIE aHUJIMHA.

AMdoTepHble OpraHuvYeckHe U HeOpPraHuvyecKue coeluHeHUsi. AMQOTepHbIE OCHOBaHHS B
CBETE MPOTOJIUTUYECKON Teopruu. AM(POTEPHOCTh OKCHIOB M T'MIPOKCHI0OB IEPEXOIHBIX METAIJIOB:
B3aUMO/JIEMICTBUE C KMCIOTAMHU U ILEJI0YaMHU.

Cosmm. Kiaccudukanms W Xumuueckue cBoictBa cosieil. OcoOEHHOCTH CBOMCTB  coJieid
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OPraHUYECKUX U HEOPraHUYECKUX KUCIIOT.
I'eneTnuyeckasi cBf3b MEXKIY KJIaCCAaMH OPraHUYeCKMX M HEOPraHMYeCKUX COeIMHEHUH.
[ToHaTHE O TEHETUYECKOUN CBSI3M M T'€HETHYECKUX psAax B HEOPraHWYECKOW M opraHuudeckoit 30
xuMuM. ['eHeTHueckue psipl MeTaula (Ha IpUMepe Kajlbliusg M Kenesa), HemeTauia (cepbl U
KpeMHHUs1), IEPEXOJHOT0 3jeMeHTa (IMHKa). ['eHeTmueckue psabl UM TIeHETHYecKas CBA3b B
OpraHM4YecKOM XUMHUH. EMHCTBO Mupa BEUIECTB.

JlabopaTopHO — NpaKTH4YeCKUE 3aHATHUS 4
HcnbiTanue pacTBOPOB KUCIIOT MHAMKATOPAMU. XUMHUYECKUE CBOMCTBA KUCIIOT. 1
HcnobiTanue pacTBOPOB OCHOBAHUI MHIUKATOpaMHU. XMMHUYECKHE CBOMCTBA OCHOBAHUM. bi
XuMUYECKUE CBOMCTBA coneil. [ Maponu3 coneil pa3auyHoro TUma. 1
Pemenue OKCIICPUMCEHTAJIBHBIX 3aJad 1Mo TEME «["enernueckas CBS3b MCKIY KilacCaMH HCEOPraHUYCCKHX ]
COCTMHEHUIY.

Tema 1.12 Conep:xxanue yueOHOro Marepuaja 6

XuMHUA 3JIeMEHTOB S— JJieMeHThbI

Bonopoa. /[BoiiCTBEHHOE MOJIOKEHUE BOJOPOAA B MEpUOaUYECKON cucteMe. M30Tomsl Bogopoaa.
Tsxenas Boma. OKUCIHMTENBHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA BOJOPOJA, €r0 MOJYyYEHUE U
npuMmeHeHue. Posib BoJopoaa B KUBOU U HEKUBOUW IPUPOJIE.
Boga. Ponp Boapl Kak cpemooOpas3yromiero BeEmIecTBAa KIETKH. OJKOJOTUYECKHE aCIEeKThI
BOJIOTIOJIb30BaHMUSI.
OuemenThl IA-rpynnsl. Illenounsie Metaibl. O0mas XapakTepruCcTHKA MIEIOYHBIX METANIOB HA
ocHOBaHMM TMoJjoxxkeHua B Ilepumoanudeckoit cucteme snemeHtoB J.M.MenneneeBa u cTpoeHUs
atomoB. [lomyuyenue, Qu3uyeckue M XUMHUYECKHE CBOMCTBA WLIEJIOYHBIX MeETayuioB. KaTHOHBI
IIEJIOYHBIX METAJJIOB KaK BakHeilias xumuueckas ¢opMa UX CYLIECTBOBAHUS, PErylATHBHAS
pOJIb KATUOHOB KaJlMsl U HATpUsl B KUBOU KieTke. [IpupoaHble coequHeHus HaTpUsl U Kallus, UX
3HAYEHUE. 6

JuemeHThl IIA-rpynnbl. OOmiasi xapakTepucTUKa HIEIOYHO3EMENbHBIX METAJUIOB U MarHus Ha
OCHOBaHMHU TIONIOKEHUs1 B [lepuoauueckoii cucreme anemeHToB JI. M. MeHaeneeBa u CTpOCHUs
atomoB. Kanpumii, ero mnoaydyeHue, ¢GuU3NYECKME M XUMHYECKHE CBOWCTBa. BakHelmine
COEMHEHUS KalbllMs, UX 3HaueHWe W mpuMeHeHue. Kampuuit B mpupoje, ero Ouoliornyeckas
pOJIb.

p-JJieMeHThbI

AmoMmuHMii. XapakTepuCTHKa allOMUHUS HA OCHOBaHWU ToJokeHus B [lepuoanyeckoii cucrteme
anemeHToB JI. M. MenneneeBa u crpoeHuss aroma. [lomydeHue, Qu3MUecKre U XUMHUYECKHE
CBOWCTBa amiOMUHHS. BaxHeilline coeAWHEHUs allOMUHHUS, WX CBOMCTBA, 3HAYEHUE U
npuMmeHenue. [IpupoHbie coeMHEHUS ATFOMUHUSL.

Yraepoa u kpemumii. O01as XxapakTepucTHKa Ha OCHOBAaHUU MX ToJiokeHus: B [lepuoanueckoit
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cucreme JI. M. MenneneeBa u crpoeHust atoma. IIpocTeie BemecTBa, 00pa3oBaHHBIE ITHUMHU
aneMeHTaMu. OKCHABI U THIPOKCHUJBI YIJIEpOAA M KpeMHHUs. BaxHeiliume conu yrojbHOM u
KpeMHHEBOU KUCHOT. CHUIIMKATHAS! TPOMBIIIICHHOCTb.

I'anorennl. O0miast xapakTepycTUKa rajlOreHOB Ha OCHOBAaHUM MX MoJioxkeHus B llepuonnyeckoit
cucreme aniemeHToB J[. M. MenneneeBa U CTpoeHUsT aTrOMOB. ['ajJoreHbl — MPOCThIE BELIECTBA:
CTPOEHUE MOJIEKYJ, XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U NMPUMEHEHHE. BaxkHelme coeMHEHNs
rajoreHoB, UX CBOWCTBA, 3HAYCHHUE M MpUMEHEHue. ['asorensl B nmpupoae. buomorndeckas posb
raJIOr€HOB.

Xanabkorenbl. OOmas XapakTepuCTUKa XaJdbKOTEHOB Ha OCHOBAaHWUM MX TIOJIOKEHUS B
[Iepnoanueckoit cucrteme snementoB JI. M. MenneneeBa n cTpoeHUs aTOMOB. XaJlbKOI€Hbl —
npoctele BemecTBa. Asuiorpornus. CTpoeHHME MOJEKYd aUIOTPONHBIX MOAM(UKAIMN U HUX
cBoiictBa. [losyueHme u mTpHUMEHEHHE KHUCIOpPOJAa M cepbl. XalbKOT€Hbl B MPHUPOAE, HX
OunosioruuecKas poJb.

JuiemeHTbl VA-rpynnbl. O0miasi XxapakTepuCTHKa 3JIEMEHTOB STOW TpyNIbl HA OCHOBAaHUM HX
nonoxeHnns B llepuommueckoit cucreme snemeHtoB Jl. M. MenzaeneeBa M CTpOEHHS aTOMOB.
CtpoeHne MOJIEKYNIbl a30Ta M aUIOTPONMHBIX Moaudukanuii dochopa, ux GunIecKkue u
XUMHUUYECKHE CBOMCTBa. BomopoaHbie coenuHEeHHs 37eMeHTOB VA-rpynmbl. OKCuAbl a30Ta U
dbocdhopa, coorBercTByromue WM KHCIOTBL. Conn 3TUx KucIoT. CBOWCTBA KHUCIOPOIHBIX
coeHeHU a3ota U Qocdopa, Ux 3HaAUCHHE W MpUMEHEHHE. A30T U (ochop B mpuposae, ux
OuoJIoTHYecKas poJb.

OuemMeHThl IVA-rpynnbl. O0mas xapakTepUCTHKa AJIEMEHTOB 3TOW T'PYIIBI HA OCHOBAHWUU HX
nonoxenus B llepuogmueckoit cucreme snementoB [l. M. MenzaeneeBa u CTpOEHHUS aTOMOB.
VYrnepon u ero amnorponus. CBoWCTBa ajNIOTPOINHBIX MoAW(UKALMKA yriepoaa, UX 3HauCHUE U
npuMeHeHne. OKcHubl U TUAPOKCHIBI YIiepoJa U KPEMHHMs, UX XUMU4eckue cBorcta. Conu
YrOJIbHOW M KPEMHHEBBIX KHCIOT, MX 3HaueHue u npumeHeHue. [IpupomooOpasyromias poiib
yriaepo/ia Juist >)kMBOW U KPEMHHUS J1JIs1 HEKUBOW IPUPOIBL.

d-DJemMeHTBI

Oco0ennocTu crpoeHusi atomoB d-3jiemenToB (IB-VIIIB-rpynm). Menb, IMHK, XpoM, KeJle30,
Maprasell Kak IpocCTble BellecTBa, UX (U3MUYECKUE U XUMHUYECKUE CBOMcTBa. Ha xokaeHue 3Tux
METaJJIOB B TMpPHUpOJE, WX MoiydeHue u 3HadeHue. CoeauHeHHUs d-3I€eMEHTOB C Pa3IUMYHBIMU
CTENEHSIMH OKHCIICHUs. XapaKTep OKCHUIOB M THAPOKCUIOB 3TUX JIEMEHTOB B 3aBUCUMOCTH OT
CTENIEHU OKUCIIEHUS] METaJlIa.

IIpakTHYeckne 3aHATHS

Pemenne SKCIICPUMCHTAJILHBIX 3aa4 TEMC «XHUMHS JIIEMEHTOBY

Tema 1.13
XHuMHSA B KH3HH 001eCTBA

Conepxanue yueOHOro nmpouecca

XumMus IMPOU3BOJACTBO. XuMu4yeckas NMPOMBINIJICHHOCTh U XUMHWYCCKUC TCXHOJIOT'HH. CLIpLe

ANIRN[N (N
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JUIE XUMHUYECKOW IPOMBIIIJIEHHOCTH. Bola B XMMHYECKOW NPOMBIIUIEHHOCTH. ODHEPrus JUis
XMMHMUYECKOTO TIpOoU3BOACTBA. HayuHble NpPUHLUIIBI XHMHUYECKOTO IPOM3BOJCTBA. 3alluTa
OKpY)KaIoIllel cpeibl U OXpaHa TpyAa NpU XUMHUYECKOM Ipou3BojacTBe. OCHOBHBIE CTaIuH
XMMHMUYECKOT0 Mpou3BocTBa. CpaBHEHHE IPOM3BOACTBA aMMHaKa U METaHOJIA.

XuMHs B CeIbCKOM X03sificTBe. XMMU3alMs CEJIbCKOIO XO0341CTBA U €e HanpasieHus. Pactenus
Y TI0YBA, OYBCHHBIH MOTJIOMAIONINA KOMIUIEKC. Y I00peHHs U X KiaccupUKaimsa. XUMHUIeCKHe
CpeICTBa 3allUThl pacTeHUi. OTpulaTeNbHbIe OCIEICTBUS IPUMEHEHUS IECTULIUIOB U O0opbda ¢
HUMHU. XUMH3aUs )KHBOTHOBO/ICTBA.

XHMHAl M IKOJIOTUSl. XUMHUUECKOE 3arps3HeHHe OKpyxkarouleh cpeabl. OxpaHa ruapocepbl OT
XMMMUYECKOTO 3arpsizHeHus. OxpaHa MOYBblI OT XUMHUYECKOTO 3arpsi3HeHus. OxpaHa aTMoc(epsl OT
XUMHUYecKoro 3arpsizHeHus. OxpaHa ¢uopbl M ¢ayHbl OT XMMHUYECKOTO 3arpsi3HEHUS.
buoTtexHonorus u reHHas MHXeHepus. XUMHUS U TOBCEIHEBHas XU3Hb dYeloBeka. JlomariHss
anTeka. Mororue u yuctsanme cpeacrra. Cpencta 00psObI ¢ OBITOBEIMUA HacEKOMBIMH. CpeacTBa
JIUYHON TUTHEHBl 1 KOCMETUKH.

XuMusl 4 num@Aa. MapKkupoBKU YIIaKOBOK MUIIEBBIX U TMTHEHUYECKUX MPOAYKTOB U YMEHHE UX
YUTATh. DKOJIOTUS KWINIA. XUMUS U T€HETHKA YEI0BEKa.

KonTposbHas padora 2
Hrtorosas KoHTpoJbHAs paboTa 1o pazaeny «O0ras 1 HeopraHuIecKas XUMUSD) 2
Paznen 2. 84
Opranuyeckasi XuMust
Tema 2.1 Coaepikanue y4eOHOro MaTepuaJjia 10
IIpexmeToprannyeckoi IIpenmer oprannyeckoii xumun. [ToHsTHe 00 OPraHMYECKOM BEIIECTBE U OPraHUYECKOW XUMUU.
xumud. Teopusi crpoennss | KpaTkuii ouepKk HUCTOPUHM Pa3BUTHUSI OPraHWYecKod XUMHH. BUTanmusM U ero KpylieHHe.
OpraHH4YeCcKHuX coeMHeHuil | OCOOCHHOCTH CTPOCHHS OPraHMYECKUX coeiMHeHn. KpyroBopor yriepoaa B mpupoie.
Teopust cTpoeHusi opraHmyeckux coeaumHeHuit A.M.Bytaeposa. [lpeanoceuiku co3nanust
Teopun cTpoeHusa. OCHOBHbIE TMOJOXKEeHUs Teopun crtpoeHus A.M.byriepora. Xumuueckoe
CTpOEHHE M CBOMCTBa opraHuyeckux BemiecTB. [lonsTre o0 n3omepuun. Crnocodbl 0TOOpakeHUs
CTpoeHus: MoJnekynbl (dhopmynsl, monenu). 3HaueHue Teopuu A.M.byrnepoBa ans pa3BuTHS 10

OPraHMYECKOM XMMHUU M XUMHYECKUX HpOrHo3oB. CTpoeHHME aToMa yriepojaa. DIEKTPOHHOE
0011aKk0 U OpOUTAlIb, S- U P-OpOUTATIN. DIEKTPOHHbIE U IEKTPOHHO-Tpadudeckue GopMyibl aTomMa
yriiepoja B OCHOBHOM U B030yX-15 neHHOM cocrosiHusx. KoBajeHTHas XuMudeckas CBs3b U €e
KJaccu(uKays 1Mo crnoco0y nepekpbiBaHus opOurtanei (o- u n-cBa3u). [loHsTre rubpuan3anuu.
Paznuunple Tumbl ruOpuanzanuud U (GopMa aTOMHBIX OpOHTanel, B3aUMHOE OTTaJKHWBaHHUE
rUOpUIHBIX OpOMTaneld M HUX pacloyIOKEHHE B MPOCTPAHCTBE B COOTBETCTBHM C MHHHUMYMOM
sHepruu. I'eomeTpuss MOJIEKYJ BEIIECTB, OOpa30BaHHBIX AaTOMaMHU VIJIEPOJa B Pa3IHMYHBIX
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COCTOSIHUSIX THOPHIU3AIIH.

Knaccudukanusi opraHudeckux coeauHeHuii. Knaccudukanuss opraHMYecKUX BEIIECTB B
3aBHCUMOCTM OT CTpO€HHs yriepogHod 1enu. lloHstne (YHKIMOHATBHON  TPYIIIBI.
Krnaccudukaiys opraHM9ecKUX BEIIECTB M0 THITY (PYHKIIMOHAIBHOMN TPYIIIIBI.

OCHOBBI HOMEHKJIATYPbI OPraHU4YeCKHX BellecTB. TpuUBHAlbHbIE Ha3BaHUA. ParoHanbHast
HOMEHK/IaTypa Kak npeamectBeHHuna HoMmeHknatypsl IUPAC. Howmenxiatypa [UPAC:
MIPUHIIUIBEI 00pa30BaHMs HAa3BAaHUH, CTAPIIMHCTBO (PYHKIIMOHAIBHBIX TPYII, UX 0003HAYCHHE B
npedukcax u cypdukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

Tunel XUMHYECKMX CBsi3eli B OPraHMYeCKHX COEJUHEHMSIX M CHOco0bI HX pa3pbiBa.
Krnaccugukanus KOBaJeHTHBIX CBS3€H MO 3JIEKTPOOTPULIATENIHHOCTH CBSI3aHHBIX aTOMOB, CHOCO0Y
NepeKpbIBaHus opOuTael, KpaTHOCTH, MeXaHU3My oOpa3oBaHus. CBSI3b NMPUPOIBI XUMHUYECKOMN
CBSI3M C TUIOM KPHCTAJUIMYECKOM PELIETKH BEILeCTBa U ero (U3NYecCKUMU cBoilcTBamu. Pa3phiB
XUMUYECKON CBSI3U KaK mporiecc, 00paTHBIN ee 00pazoBaHMIO.
'oMonuTHYeCKUHUTeTepOIUTUUECKUN pa3pbIBbl CBA3EH, HMX COMOCTaBIEHHE C OOMEHHBIM U
JOHOPHO-aKLUENTOPHBIM MeXaHW3MaMH uX oOpazoBaHusa. IloHstue cBOOOJAHOrO paauKaia,
HYKJI€O(PUITHHOHN U 3JIEKTPOYUIHLHON YaCTHIIBI.

Knaccupukanus peakunii B oprannuyeckoid xumuu. [lonsitue o Tunax m MexaHu3Max peakiuil
B opranuveckor xummu. CyOctpatr m peareHT. Knaccupukamus peakumii mo HM3MEHECHHIO B
CTPYKType cyOcTpara (IPHCOCIMHEHHE, OTIICIUICHUE, 3aMeIleHUEe, W30MepH3alusi) U THUITY
peareHTa (paaukanbHbIe, HYKJICO(MUIbHBIE, AMeKTpodmibHbIe). Peakiuu npucoemunenus (AN,
AE), smumunupoBanus (E), 3amemenus (SR, SN, SE), m3omepusarnuu. PasHoBugHOCTH peakiuit
KKJOro THIA: THAPUPOBAHUE M JETHAPUPOBAHUE, TaJOr€HUPOBAHHE U JIETajJOreHHUpPOBAHUE,
rufpaTanyss W JAeTHApaTalus, TUIPOTaJIOTEHUPOBAHME U JETUJPOTaJOreHUpOBaHUE,
MoJIMMEpHU3alsi U TOJUKOHAEHcAnus, mneperpynnupoBka. (OCOOEHHOCTH  OKUCIHMTEIbHO-
BOCCTaHOBUTEJBHBIX PEAKIUN B OPraHUYECKON XUMUHU.

CoBpeMeHHbIE MPEACTABJCHUS 0 XMMU4Y€CKOM CTPOCHUM OPraHM4YecKuX BemecTtB. OCHOBHbIE
HaIpaBJICHUs Pa3BUTHUsI TeopuH cTpoeHuss A. M. byrneposa. M3omepusi opraHu4eckux BEIIeCTB U
ee BUIbl. CTPYKTYpHas M30MEpPHs: MEXKKIIACCOBAasi, YIJIEPOJHOTO CKEJeTa, MOJIOKEHUs KpaTHOM
CBs3M M (QYHKIHOHaNbHOW rpynmbl. [IpocTpaHCTBEHHass W30MEpHUs: TeOMeTpHuecKas H
ontuueckas. [loHsATHE acMMMETPUYECKOrOo LEHTpa. buojormyeckoe 3HaAYeHHE ONTHYECKOM
n3oMepun. B3auMHOE BIMSHME aTOMOB B MOJIEKYJIaX OPraHMYECKHX BEIIECTB. DJEKTPOHHbBIE
3¢ ¢deKThl aTOMOB M aTOMHBIX TPYII B OPraHMYECKUX MosiekynaxX. MHIYKIUOHHBIH 3(QexT,
MOJIOKUTENFHBIA M OTPUIATENBHBIN, ero ocobeHHOocTH. Me3oMepHblt dPdexT (3ddekT
COTIPSHKEHHS), €r0 0COOCHHOCTH.

IIpakTnueckune 3aHATHSA

HzroroBneHue MOJICKYJI OPraHUYCCKUX COCIUHEHMH.
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Homenkiiarypa opranm4eckux COeIMHEHU .

Pemienne skcnepuMEHTAIBHBIX 337a4 HAa HAXOXKACHUE MOJICKYISPHON (GOpPMYIBl OPraHUYEeCcKOro
BEILIECTBA 10 €ro IUIOTHOCTH M MAacCOBBIM JOJIIM JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, MIIU IO
IIPOAYKTAaM CTOPAHMSL.

Tema 2.2
IIpenenbHbie
yIJ1€BOAOPOAbI

Conepxxanue yueOHOro Marepuaja

I'omonornuecknii psix ankanoB. Ilonstue 00 yrneBojgopoaax. (OcCoOEHHOCTH CTPOCHUS
MpeeNbHBIX YIJIEBOJOPOIOB. AJIKaHbl KaK IPEJCTABUTENN IPEAETIbHBIX YIIIEBOJOPO/IOB.
DONEeKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa M JIpYTHX aJIKaHOB.
l'omonornueckuit psn u uzomepus napadpuHoB. HopmanbHOe U pa3BETBIEHHOE CTPOCHHE
yriiepoJHOM 1end. HomeHknaTypa ajlkaHOB M ajJKWIbHBIX 3amecturesed. duznueckne CBOWCTBA
AJKaHOB. AJIKaHbI B IPUPOJIE.

XuMnuyeckue cBoiicTBa ajkaHoB. Peakmum SR-tuma: ranorenupoBanue (padoter H. H.
CemenoBa), HutpoBanue 1o KonoBanoBy. MexaHu3M peakuu XJIOPUPOBaHUS ankaHOB. Peakuuu
NEeTUPUPOBAHUS, TOPEHHUSI, KaTAIUTUYECKOTO OKUCIIEHUS alKaHOB. KpeKUHT ankaHOB, pa3In4HbIe
BH/JIbl KPEKUHTa, IPUMEHEHNE B MPOMBIIIIEHHOCTHU. [Tnpoan3 u koHBepcHst MeTaHa, H30Mepu3alus
AJIKaHOB.

IlpuMeHeHnne © cmocoObl MoOJy4YyeHHusi ajakaHoB. OO01acTh TPUMEHEHHUs  AJKAHOB.
[IpompInuieHHbIE CTIOCOOBI TOTYYEHHSI AIKAHOB: MOJYyYeHHE U3 IPUPOIHBIX HCTOYHUKOB, KPEKUHT
napauHOB, MOJIyYeHHE CHUHTETUYECKOTO OeH3MHa, razudukanus yris, THAPHUPOBAHUE AJIKAHOB.
JlaGoparopHble ciocoObl MOJTYYEeHUs allkaHOB: CUHTE3 Biopiia, nexkapOoKCHUIMpOBaHUE, THIPOIIN3
KapOua altOMUHHUS.

Huxnoankanpl. ['oMonoruyeckuil psa ¥ HOMEHKJIATypa LHMKIOAJIKaHOB, UX oOmas ¢dopmyna.
[Tonarue o HanpspKEeHUM LUKIA. M30Mepus IMKIIOAIKaHOB: MEXKIIACCOBAsl, YIIIEPOJAHOTO CKEJleTa,
reoMmerpuueckas. [lomyuenue u ¢uznueckue CBONCTBA IHMKIOATKAHOB. XHMHUYECKHE CBOMCTBa
nukinoankanoB. Crnenuduka CBOICTB IUKIOATKAHOB C MallbiM pa3MepoM IMKiIa. Peakiuu
MIPUCOEANHEHUS U PAIUKAJIIBHOTO 3aMEIICHUSI.

JlabopaTopHO — NpaKkTH4YecKne 3aHATHS

OnpeneneHI/Ie KauCeCTBCHHOTI'O COCTaBa YIrj€eBOAOPOLOB.
HonyquI/Ie MCTaHa U U3YUCHHUC CTO CBOICTB.

PerieHne skcrieprMEHTANBHBIX 33JauHa HAXOXJICHUE MOJICKYISIPHON (GopMyssl Ta3000pa3HOTO
YTJIEBOJIOPO/IA.

Tema 2.3
ITHJICHOBBIE U JHEHOBbIE
yIJ1€BO0POAbI

Conepxanue yueOHOro Marepuasa

T'omonoruveckmnii pAad aJdKEHOB. 3J'IeKTpOHHOC U TPOCTPAHCTBECHHOC CTPOCHUC MOJICKYIIbL
STUJICHA U aIKEHOB. I OMOJIOrMYECKHUM paa u 061]_[3.}1 (I)OpMy.Ha AJIKCHOB. I/ISOMCpI/IH OTHUIICHOBBIX
YrJIeBOAOPOAOB: MEXKKJIaCcCoBasd, YrJepoaHoro CKCJICTA, TIOJIOKCHHUA KpaTHOﬁ CBs3H,
TCOMCTPHUUYCCKAs. OcobeHHOCTH HOMCHKJIATYpPbI  STHJICHOBBIX  YyIJICBOAOPOAOB, HA3BAHUSA
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BAKHEUIINX paguKaoB. PU3M4ECKUE CBOMCTBA aJIKEHOB.

XuMHYecKHe CBOCTBA aJIKeHOB.DJICKTPO(DUIBHBIN XapakTep peakiuii, CKIOHHOCTb K PEaKLIUsAM
MPUCOEIUHEHUS, OKHUCIEHUs, nonumepuszauuu. [IpaBuno MapKOBHUKOBAa U €ro 3JIEKTPOHHOE
obocHoBaHue. Peakuiuu rasoreHUpOBaHUs], THIPOTaIOreHUPOBAHUS, THAPATALINH, THIPUPOBAHUSL.
Mexannsm AE-peakuuii. [lonstue o peakuusax nosumepusanuu. ['opeHue ankeHoB. Peaxiuu
OKHCIICHUS B MATKHUX U JKECTKHX YcIoBUsX. Peakuus Barnepa u ee 3HaueHue jyisi oOHapyXeHUS
HEIIPEEIIbHBIX YIJIEBOJAOPOIOB, ITOJIYYECHHS TIINKOJIEH.

IIpumeHenne u cnocodbl MOJy4YeHHs] ajaKeHOB. licmosib30BaHME BBICOKOW PEAKITMOHHON
CIIOCOOHOCTH aJKEHOB B XMMHUYECKON MPOMBINIJIEHHOCTH. [IpyuMeHeHne sTuiieHa U MpomnujeHa.
[TpombInieHHBIE CTIOCOOBI MOTYYCHHS ATKEHOB. Peakiuu AeTuIpupoBaHUus U KPEKUHTA AJTKEHOB.
JlaGopaTopHbIe CITOCOOBI MOTYYEHUS aTKEHOB.

Aakanuenbl. llonstTne u kiaccuukanys JAUEHOBBIX YIJIIEBOJAOPOJOB 1O B3aUMHOMY
PaCMOJIOKEHUIO KPAaTHBIX CBsi3el B MoJieKyse. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOEHHMS COINPSKEHHBIX AUEHOB. [IoHATHE O M-31eKTPOHHOM crucTeMe. HoMeHKkaTypa AMEHOBBIX
yraeBoaopooB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB COMNPSHKEHHBIX IMEHOB KaK CIEACTBHE HX
ANEKTPOHHOTO cTpoeHus. Peakmuu 1,4-npucoenunenus. I[lonmumepusarus aueHoB. CrocoObI
MOJTy4YeHUS JUSHOBBIX yrieBOoa0poaA0B: padotsl C. B. JlebeneBa, neruapupoBaHne aaKkaHOB.
OcHogHble NOHAMUA XUMUU BbICOKOMOIEKYIAPHBIX COeOUHeHUll (Ha npumepe NpPoOOYKMo8
noauMepu3ayuU aIKeHos8, alIKAOUeH08 U UX 2alo2eHnpou38oousix). Monomep, nonumep, peaxyus
noauMepu3ayuy, CmeneHsb NOAUMEPU3AYUU, CMPYKmypHoe 36eHo. Tunvl noaumepHvix yeneu:
JUHeliHble, pazsemeieHnvle, cuiumole. [lonamue o cmepeopezynapHvlx noaumepax. llonumepul
mepmoniacmuyHvle U mepmopeakmugusle. Ilpedcmasnenue o niacmmaccax u 31Acmomepax.
THonusmunen 6v1COKO20 U HU3KO20 0a6leHuUs, e20 ceoucmea u npumeHenue. Kamanuszamopwi
Luenepa — Hamma. [lonunponunen, ezco npumenenue u ceovicmea. I anoeencodepoicawue
noaumepul. meghioH, norusununxaopuo. Kayuyku namypanvhoiii u cunmemudeckue. Cononumepul
(bymaouencmuponvuslil Kayuyk). Bynkanusayus xayuyka, pe3una u 300Hum

JlabopaTOpHO — NpPaKTH4YeCKUe 3aHATHUS

OOHapyxeHue HempeebHBIX COSIMHEHNH B KEPOCHHE, CKUITHIApeE.

[Tomy4yenue 3TuieHa AerUIpaTaeid STUIOBOTO CIIUPTA.

Bzaumooeticmeue smunena ¢ Opommnol 6000u, pacmeopom nepmaneanama kaaus. Cpaenenue
NJIaMeHU SMUNIeHA C NIaMeHeM NpeoesibHblX Y2lie000p0008 (Memana, nponan-0ymaHosol cmecu).

Tema 2.4
AlleTHJICHOBBIE
YIJIeBOAOPOAbI

Conep:xaHue y4e0HOTr0 MaTepuaja

I'omosornyecknii psig aJKHHOB. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHUE aleTHIIEHA U
Apyrux ankuHoB. ['omonormueckuit psag u  obmas Qopmyna ankuHoB. Homenkiarypa
AlETUJICHOBBIX YIIIEBOJOPOIOB. M3oMepus MeEXKIaccoBas, YIJIEPOLHOIO CKEJIEeTa, IOJIOKEHUS
KpPaTHOU CBSI3H.
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XuMH4YeCKHe CBOMCTBA W MOJy4YeHHMealKMHOB. OCOOCHHOCTH peaklMid MPUCOCAUHEHHUS IO
TPOMHOM  yriiepoa-yriepogHoin  cBsisu. Peakumss  KywepoBa. IlpaBuiio  MapkoBHUKOBa
MIPUMEHUTENBHO K aneTuieHam. [[oBMKHOCTh aToMa BOJIOPO/ia (KUCIOTHBIE CBOMCTBA AJIKUHOB).
Oxkwucnenne ankuHoB. Peakuust 3eIMHCKOTO.

IIpuMeHeHne aneTUJIEHOBBIX YrJjeBoaopoaoB. [lomuBunmnanerar. IlonydueHue ajaKWHOB.
[Tonydyenue aneTuieHa NTUPOIU30M METaHa U KapOUJIHBIM METOJIOM.

IIpakTHYecKkue 3aHATHS

N

M3roToBieHue Mojienel MOJIEKYJ aTKMHOB, UX U30MEPOB

(\S)

Tema 2.5
ApomaTHuecKue
yIJIeBOAOPOAbI

Conep:xxanue yueOHOro Marepuasa

I'omosiornyeckuii psiag apeHoB. beH30J Kak NMpPEACTaBUTENb apeHOB. PazBuTHe npeacraBieHui o
cTpoeHun Oenszona. CoBpeMEeHHbIE MpEACTaBIEHUS 00 JIEKTPOHHOM M IPOCTPAHCTBEHHOM
ctpoennn Oenzona. (OOpazoBaHWME apoOMaTHUYECKOM T-CHUCTeMBL. [omosiorm OeH30y1a, UX
HOMEHK/IaTypa, obmas ¢opmyna. HoMmeHnknaTypa A AM3aMEIIEHHBIX MPOM3BOJIHBIX O€H3o0JIa:
OpTO-, METa-, lTapa-pacIoIOKEHNE 3aMecTUTeNeH. PU3NUECKUE CBOMCTBA APEHOB.

Xumuyeckue cBoiictBa apeHoB. [Ipumepsl peakuuil 3MeKTPOQUIBHOTO  3aMELIEHUS:
raJlOreHUPOBaHMs, alKwipoBanus (karamuszaropel Dpumenss — Kpadrca), HUTpOBaHUA,
cynb(upoBaHus. Peaknuu ruspupoBaHMs U IPUCOETUHEHHs Xxjopa K OeH3zory. OcobeHHOCTH
XUMUYECKUX CBOMCTB IOMOJIOTOB O€H30ia. B3aumHOe BiIMsSHHE aTOMOB Ha MpUMEpPE FOMOJIOTOB
apeHoB. OpueHTanus B peakiusax 3MekTpodunbaoro 3amemenns. Opuentantsl [ u Il pona.
Ilpumenenne U mosrydyeHue apeHoB. [IpuponHble MCTOYHUKM apOMAaTHYECKHUX YIJIEBOJOPOJOB.
Apomaru3anus ajIkaHOB U IIMKJIOAJIKAaHOB. AJIKMUIIMPOBaHKUE OEH30J1a.

HpaKTH‘leCKI/Ie 3aHATUSA

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 II0 TEMCE «'eHeTnyeckas CBSI3b MCXKAY KilaCcCaMH
OPraHn4YCcCKux COCHHHGHHﬁ))

Tema 2.6
IIpupoaHbie HCTOYHUKH
yIJIeBOAOPOI0B

Copep:xaHue y4e0HOIro MmaTepuaja

HedT1s. Haxoxnmenue B mpupone, cocraB U ¢usndeckue cBoiictBa HedTu. TOIIMBHO-
sHeprerudeckoe 3HayeHue Hetu. Ilpomblunennas nepepabotka HedTH. PexTudurauus Hedru,
OCHOBHbIE  (pakuuM ee pa3feleHus, HUX MCIOoJIb30BaHUe. BTopuuHas mnepepaboTka
HepTEeNnpoaykToB.  PexTudukanus Ma3yra Tpud  yYMEHbIIEHHOM  JaBieHUU. KpekuHr
HedTenpoaykToB. Pasnuunble Buabl kpekuHra, padotsl B.I'.IllyxoBa. M3omepusanus ankaHoB.
ANKUIMpOBaHHE HENpeAeTbHBIX YIJIEBOJOPOJ0oB. Pudopmunr HeprenponykroB. KauecTBo
aBTOMOOMJIBHOTO TOTIMBA. OKTaHOBOE YHCIIO.

Ilpupoanbiii U momyTHbIH HedTAHON raspl. CpaBHEHHE COCTaBa IPUPOJHOTO M IOIYTHOTO
ra3oB, UX IPAKTUYECKOE UCIIOJIb30BAHMUE.

Kamennbiii yroab. OCHOBHbIE HampaBl€HUS HCIOJb30BaHUS KaMeHHOro yrisl. KokcoBaHue
KAMEHHOIO VIV, BaXHEHIIME MNPOAYKTBI HTOr0 IPOLECCa: KOKC, KaMEHHOYIOJIbHAas CMOJa,
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HaJCMOJIbHAS BOJA. CoenuHenus, BBIJICIIIEMbIC u3 KaMEHHO31eIy
«YTneBogOpOABI»YrOJIbHOUCMOMBL.  [IpomyKkThl,  1OJlydaeMble W3  HAACMOJBHOM  BOJBL.
DKOJIOTUYECKHE aCTEeKThI TOOBIUH, NEPEPa0OTKH U MCIIOJIb30BAHHSI TOPIOUMX HCKOTIAEMBIX.

IIpakTHYecKue 3aHATHS

N

CemuHap «IIpupoHble HCTOUHUKH YTIIEBOI0POAOBY

(\S)

Tema 2.7
I'uapokcuiabHbIE
COCIMHEeHUS

Conepxxanue yueOHOro Marepuaja

Ctpoenne u kiaaccupukamust cnuproB. Kinaccudukanusi criupToB MO THITY YTIIEBOIAOPOHOTO
paaukana, YMCIy THAPOKCUIBHBIX TPYII U TUITy aTOMa YriepoJia, CBSI3aHHOTO C THAPOKCUIILHON
rpynmnoi. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE THAPOKCWIBHOW Tpynmbl. BriusHue
CTPOCHHS CIHPTOB Ha UX (u3nyeckue CBOWCTBA. MEXMOJNEKYIApHAs BOJOPOIHAS CBSI3b.
l'omonoruueckuii psin TpeAenbHBIX OJHOATOMHBIX CHUPTOB. M3omepuss U HOMEHKJIATypa
aJIKaHOJIOB, UX oOmmias Gopmyra.

XuMHUYecKHe CBOMCTBA CHMPTOB. PeakimoHHas CHOCOOHOCTh MPEASTbHBIX OJHOATOMHBIX
cnuptoB. CpaBHEHHWE KHCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKUX W  HEOPraHWYECKUX
coequHeHUH, coaepxammx OH-rpymmy: KuCIoT, OCHOBaHHM, aM(OTEPHBIX COCAMHEHHUH (BOJIBI,
cnupToB). Peaknum, MmoOATBEp)KIalOMME KUCIOTHBIE CBOMCTBA CHHUPTOB. Peaknuu 3aMmerieHus
TUAPOKCHIIBHOW TpyMIbl. MeXMOJEKyIsIpHas JeTuapaTanus CIUPTOB, YCIOBUS 0OOpa30BaHUS
npocThix 3¢upoB. CroxkHbIE 3PUPHl HEOPraHUYECKUX M OPTraHUYECKUX KHUCIOT, PEeaKIuu
stepudukanur. OKUCICHUE U OKUCTUTEIIBHOE JCTUIPHUPOBAHHUE CITHPTOB.

Crnioco0bl moJryyeHHusi CHUPTOB. ['UIpoau3 rajoreHaIKaHOB. ['uaparanusi aJkeHOB, YCIOBHUS €€
npoBeaieHus. BoccTaHOBIEHNE KapOOHMIBHBIX COSMHEHUH.

OT1ae/ibHbIe NPEACTABHTENH AJKAHOJOB. MeTaHOJ, €ro MPOMBIIIJIEHHOE IMOJIYyYeHHE |
MPUMEHEHHE B TIPOMBIIUICHHOCTH. buonornyeckoe peiictBue Meranosna. Crenududeckue
CroCcOOBI MOJTYYEHHUS 3TUIIOBOTO cupTa. PU3HOJOTHYECKOE JISHCTBHE dTaHOJIA.

MHuoroaTtoMublie cnupThl. M3oMepus U HOMEHKJIATypa MpeACTaBUTENEH IBYX- U TPEXaTOMHBIX
cnupToB. OCOOEHHOCTH XHMHYECKHX CBOWCTB MHOTOAQTOMHBIX CIUPTOB, WX Ka4eCTBEHHOE
obHapyxenue. OTIeNbHbBIE MPEICTABUTENN: STUICHIJIMKOIb, TIUIEPUH, CIOCOOBI UX MOJIY4YEHHUS,
MPaKTUYECKOE MPUMCHCHHE.

@eHos1. DIEKTPOHHOE M TMPOCTPAaHCTBEHHOE cTpoeHHe (eHoma. BiaummHoe BiHsAHHE
apOMaTHUYECKOTO KOJBIA U THAPOKCUILHOM TPyNiibl. XMMHUYECKHE CBOWCTBA (PeHONIa KaK PYHKIUS
€ro XMMHUYEecKoro crtpoeHus. bpomupoBanue ¢deHona (KauecTBEHHas pEaKius), HUTPOBAHHE
(MUKpUHOBAs KUCJIOTA, €€ CBOWCTBAa U mpuMeHeHue). OOpa3zoBaHHe OKpAIIEHHBIX KOMILIEKCOB C
nonoM Fe*". Ilpumenenue denona. [lonydenue heHoNa B IPOMBIILIEHHOCTH

JlabopaTOpHO — NPAKTH4YEeCKHE 3aHATHUS

W3ydeHne cBONCTB CIIMPTOB.

~

Pemenne OKCIICPUMCHTAJILHLBIX 3a/1a4 110 TCMC «CHI/IpTBI»

24




Tema 2.8
AJIbIeruabl U
KEeTOHBI

Conepxanue yueOHOro Marepuasa

I'omosioruueckue psiibl aJbAerHI0B U KeTOHOB. [loHsATHE O KapOOHUIIBHBIX COCTUHCHHSIX.
DJNEeKTpOHHOE CTpPOCHHE KapOOHWJIBHON Tpynmbl. M3oMepus W HOMEHKJIATypa ajbJerH0B H
KeTOHOB. DU3MUECKHe CBOMCTBA KAPOOHMIIBHBIX COETUHEHU.

XuUMHYecKHe CBOHCTBA aJIbJAErnI0B M KeTOHOB. PeakunoHHas CHOCOOHOCTh KapOOHWIBHBIX
coeMHEHUN. Peakium OKUCIICHUS albJeTHI0B, KAYECTBEHHBIC PEAKIIMKU Ha aJIbJICTUAHYIO TPYIITY.
Peakiun monmkoHaeHcanuu: o0pazoBanue HeH0I0(HOpMaIbIETHAHBIX CMOJL

IIpuMeHeHne U MoydyeHHe KAPOOHUIbHBIX coeuHeHMni. [IprMeHeHe allbIeTHI0B U KETOHOB
B OBITY W MPOMBINIICHHOCTH. AJBIACTHABI U KETOHBI B TIpupoje (dupHbie Macia, GEpOMOHBI).
[lonyuenune kapOOHWIBHBIX COEJUHEHMM OKHCIIEHMEM CIHMPTOB, THJpaTalueldl ajlKUHOB,
OKHCJICHHEM YIJIEBOJIOp010B. OTAEIbHbIE TPEICTABUTENN IbAECTHI0B U KETOHOB, ClIEIM(PUUECKHE
Croco0Obl MX MOJIy4YEHHUS! U CBOMCTBA.

JlaGopaTopHo — MpaKTHYeCKHEe 3aHATHSA

M3ydeHne CBOMCTB abJIEruI0B.

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «AJ’IB)IGI‘I/I)IBI 1 KETOHBD)

Tema 2.9
KapOoHoBble KHCJI0THI U
UX POU3BOAHBbIE

Cojaep:kaHue yueOHOr0 MaTepuajia

A~ |~N

I'omosiornyecknii psix mnpeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. IloHstue o
KapOOHOBBIX KHCIIOTaX M HMX Kiaccupukamus. DJIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIILHOM Tpynibl. ['oMoIOTHUeCcKuil psijl MpeebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT,
HUX HOMEHKJIATypa U H30MepHsi. MeXMOICKYIIpHbIE BOJIOPOIHBIE CBSI3U KapOOKCHIIBHBIX TPYIIIL,
UX BIMSHUE HA (PU3UYECKUE CBOMCTBA KApOOHOBBIX KUCIIOT.

XuMHUYeCcKHe CBOMCTBA KapOOHOBBIX KHMCJIOT. Peakiuu, WUIIOCTPUPYIOUIUE KHUCIOTHbBIE
CBOWCTBA W MX CpaBHEHHWE CO CBOMCTBaMHM HeEOpraHuyeckux Kucior. OOpa3oBaHue
(DYHKIIMOHAJIBHBIX TMPOW3BOJHBIX KapOOHOBBIX KHCIOT. Peakumu stepuduranuu. AHTHIPUIIBI
KapOOHOBBIX KUCJIOT, UX NOJyYeHHE U IPUMEHEHHE.

Crnoco0bl mostyyeHusi KapOooOHOBBIX KHCIA0T. OTIeNbHbIC IPEICTABUTENN U UX 3HaYeHue. O0miue
CHOCOOBI TOJIyUYEHUS: OKHCICHHE allkaHOB, QJIKEHOB, TIEPBUYHBIX CIUPTOB, aJbJIECTHUJIOB.
Baxneiimme npenctaBuTeM KapOOHOBBIX KHCIIOT, WX OWOJOTHYEcKas poJib, crenuduiecKkue
CHOCOOBI TOYYEHHUS, CBOWCTBA U MPUMEHEHHE MYPaBbHUHOW, YKCYCHOW, MalbMUTHHOBOH H
CTE€apUHOBON; AKPUIIOBON U METAKPUIIOBOM; OJIEMHOBOM, JIMHOJIEBOM U JTMHOJIEHOBOMW; 1IJaBEJIEBOM;
OCH30MHOM KHCIIOT.

Caoxubie 3¢upbl. CTpoeHHE U HOMEHKIJIATypa CIOXKHBIX d(QHPOB, MEXKKIACCOBAS HU30MEPHS C
KapOOHOBbIMH KucTOTaMU. CrmocoObI TMOJIydeHUsl CIOXKHBIX 3PUpoB. OOpaTUMOCTh pPEaKIUU
stepudukanuu M (HaKTOpHl, BIUSIONINE Ha CMelleHHe paBHOBecus. OOpa3oBaHHE CIOKHBIX
nomd¢upoB. [omudtunenrepedranar. JlaBcaH kak mNpeacTaBUTENh CHHTETUYECKHUX BOJIOKOH.
XVMHUYECKUE CBOMCTBA U MPUMEHEHHUE CIIOKHBIX A(UPOB.
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Kupsbl. Xuper kak cinoxxasle 3¢upbl raunepura. KapOoHOBbIE KHCIOTHI, BXOJSIINE B COCTaB
KUPOB. 3aBUCHMOCTb KOHCHUCTEHIMM JKUPOB OT HX COCTaBa. XHMHUYECKHE CBOWCTBA >KHPOB:
THJIPOJINA3, OMBUICHHE, THAPUpOBaHKUE. bronornyeckas pojb KHUPOB, UX UCIOJIb30BaHUE B OBITY U
MIPOMBIIIJIEHHOCTH.

Coun xkap6oHOBbIX KHCI0T. Mbu1a. CriocoObl NOJTYy4YEeHUsI COJIEH: B3aUMOJEMCTBHE KapOOHOBBIX
KHCJIOT C METaJUIaMHM, OCHOBHBIMU OKCHUJAMH, OCHOBAHMSIMM, COJISIMM; ILEJIOYHOW TUAPOJIN3
CIIO)KHBIX 3(HpPOB. XMMHUYECKHE CBOHCTBA COJIeli KapOOHOBBIX KHCJIOT: THIPOJIU3, PEAKIHU
MOHHOTO oOMeHa. Mbu1a, CyIIHOCTh MoMomIero jaercTBusA. OTHOIIEHHWE MbUIa K KECTKOW BOJE.
Cunrernueckue Morouue cpeacrsa — CMC (nieTepreHTsl), UX MPEUMYIIECTBA M HEJOCTATKH

JlaGopaTopHo — mpaKTHYecKHEe 3aHATHSA

N3yuenne cBoiCTB KapOOHOBBIX KHCIIOT.

N3yuenne CBOMCTB CIIOKHBIX d(PUPOB.

N3yuenune CBOWCTB KHUPOB.

Pemenne OKCIIEPUMCHTAJIBHBIX 3a1a4 110 TEME «Kap6OHOBBIe KHCJIOTBI U X IPOU3BOAHBIC)).

Tema 2.10
YriaeBoanl

Copep:xanue y4yeOHOro MaTepHuajia

N~~~ |~

Ilousitue 006 yraeBogax. Kiaccudukanus yrieBomoB. MoHO-, 1TU- | MOJUCAXapHUIBI,
MPEICTaBUTENN KaXKJIOW TPYIIbl YriaeBoA0OB. buosornyeckas poyib yrieBOJOB, WX 3HAUEHUE B
KU3HU 4ejoBeka u ooOmectBa. MoHocaxapuabpl. CTpoeHHe U ONTHYECKas HU30MEpHUs
MOHOcaxapuaoB. VX kimaccudukanus Mo 4ucily aToOMOB yIyepoja U MPHUpoJAe KapOOHHIBHOM
rpynmnbl. ®opmynel Guiepa u Xeyopca Uit U300paxeHus: MOJIEKY MOHOcaxapuaoB. OTHeceHHe
MOHOcaxapuJoB kK D- u L-psny.

Baskneiiiue npeacTaBuTe I MOHO3. ['TI0K03a, CcTpOeHUE ee MOJIEKYIIbl U (pu3nueckrue cBONCTBA.
Tayromepus. Xumuueckrue CBOMCTBA TIIOKO3bI: PEAKIMH 0 albJETUAHON Trpyie («cepeOpsHOoro
3epKajay, OKUCICHHE a30THOM KUCIOTOM, rTuApupoBanue). Peakiium rioko3sl Kak MHOTOATOMHOTO
CIUpTa: B3aUMOJIEHCTBUE TIIIOKO3bI ¢ ruapokcugoM menu (II) mpu komMHaATHOW Temmeparype u
HarpeBaHud. PaznuyHble TUIBI OpoKeHUs (CIUPTOBOE, MOJOYHOKHCIOE). ['Moko3a B mpupoe.
buonoruueckass posnb U NpuMeHeHHE TIIOKO3bl. DpykTo3a Kak u3oMep TIioKo3bl. CpaBHEHHE
CTPOEHUSI MOJIEKYJIBI U XUMUYECKUX CBOMCTB TIIIOKO3BI M ()pYKTO3bl. DpyKTO3a B MPHUPOJIE U €€
ouonorndeckas poib. [leHTo3pl. Pubo3a u nme3okcupmb03a Kak MPEICTABUTENH albIOMEHTO3.
CrpoeHune MOJIeKyII.

HMucaxapuapl. Ctpoenue nucaxapunoB. Crnoco0 couneHeHHs] LUKIOB. BoccraHaBimBarommue u
HEBOCCTAHABIIMBAIOIIME CBOMCTBA JMCAaXapuJIOB KaK CIEICTBUE cousieHeHus Iukiaa. CTpoeHue u
XUMUYECKHE CBOMCTBA caxapo3bl. TeXHOIOTHYECKNEe OCHOBBI IPOU3BOACTBA caxapo3bl. JIakTo3a u
MaJlbT03a KaK U30MEephl Caxapo3bl.

Iosmcaxapuapl. O0miee crpoerne nonucaxapuaob. CTpoeHHEe MOJEKYIbl KpaxMmania, aMuio3a 1
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amuiionekTuH. du3nueckrue CBOWCTBA KpaxMmana, €ro HaXOKJIEHUE B IPUPOJIE U OMOJOrHYecKast
poab. I'mukoren. Xumudeckue cBoiicTBa kpaxmana. CTpoeHHe 3JE€MEHTapHOIO 3BE€HA LEIIII0JIO3BL.
Bnusinue cTpoeHMss MOJIMMEpHOHN Lenu Ha (U3NYECKWe M XMMHYECKHE CBOMCTBA IIEIUIIOJIO3BI.
I'uaponus nemmono3el, 00pa3oBaHUE CIOXKHBIX S(PUPOB C HEOPraHWYECKMMH W OPraHUYEeCKUMHU
kuciaotamu. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM ILIelke, BUCKo3e. HaxoxaeHue B
IpUpoJie U OMOJIOTHYECKask POJIb LEJUII0NI03bl. CpaBHEHHE CBOMCTB KpaxMalia M HEJUTIOI03bI

JlaGopaTopHO — NpaKTHYeCKHE 3aHATHS

M3ydeHune CBOMCTB yrieBoI0OB.

Pemenue skcnepuMeHTaNbHBIX 3374 10 TEME «YTIIEBObD)

Tema 2.11
AMMUHBI,
AMHHOKHCJIOThI,
Oeaxu

Conepxxanue yueOHOro Marepuasa

N~ |~IN

Knaccuduxauuss m usomepusi amusoB. [lonstue 00 ammnax. IlepBuuHble, BTOpHUYHBIE U
TpeTu4Hble amMuHbl. Kiaccudukanus aMHUHOB IO THITY YIJIEBOJAOPOJHOTO paJWKaia U YHCITY
aMUHOTPYT B MoJIeKyJie. ['oMoorudeckue psasl MpeenbHbIX aTu(paTHiaeckKux U apoMaTHIECKUX
aMHHOB, U30MEPHS U HOMEHKJIaTypa.

XuMHUYeCKHEe CBOCTBA aMHHOB. AMHHBI KAaK OPraHWYECKHE OCHOBAHHUS, UX CpPAaBHEHUE C
aMMHMAKOM U JPYIMMH HEOPraHMYECKMMHU OCHOBaHUSIMHU. CpaBHEHHE XUMHUYECKHX CBOWCTB
anudaTuyecKux MU apoMaTH4ecKux amMuHOB. OOpa3oBaHuEe aMHJIOB. AHUJIMHOBBIE KPACHUTEIH.
IlonsiTHe 0 CMHTEeTHYEeCKHUX BOJIOKHAX. [lommaMuapl U moimMaMuIHbIE CUHTETUYECKHE BOJIOKHA.
[Ipumenenne wu mosydenne amuHOB. Ilomydenme amwmuoB. Paboret H. H. 3ununa.
AMHHOKHCI0THI. [loHsATHE 00 aMUHOKHCIIOTaX, MX Kiaccudukauus U ctpoeHue. OnTuyeckas
M30MepHUsl a-aMUHOKUCIOT. HoMeHKIaTypa aMMHOKHUCIOT. /[BOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOWCTB AMMHOKHCIJIOT U €€ NpU4YMHbI. bunossipHeie noHbl. Peakuuu xonaeHcauuu. Ilentuanas
CBS3b.

CuHTeTH4YeCKHe BOJIOKHA: KarpoH, sHaHT. Knaccudukanus BonokoH. [loyyeHrne aMuHOKHUCIIOT,
UX MPUMEHEHHNE U Onojorudeckast QyHKIHUs.

Beakn. benku xak npupoaHsle noiumMepsl. [lepBuynasi, BTOpuyHas, TpETUUHAsT U YETBEPTUYHAA
CTPYKTYphl OenkoB. DuOpwIsipuble U THoOynsipHble Oenku. XUMHUYECKHE CBOMCTBa OENKOB:
ropeHue, JIeHaTypalus, THAPOJIN3, KaueCTBEHHbIe (IIBETHBIE) peakiuu. buonornyeckue GyHKIMH
0enkoB, ux 3HayeHue. benku kak kommoHeHT nuiiy. [IpoGiemMa GenTKOBOTO TONIOJAHUS U TYTH €€
peleHus

JIabopaTopHO — NpaKkTU4YecKne 3aHATHS

HccnenoBanue cBOUCTB OEIKOB.

Pemenne 3amaq Ha I/II[CHTI/I(I)I/IKaI_II/IK) OPraHNnvYCCKUX COCIUHEHMI.

Tema 2.12
A3oTconepxaniue
reTepounKJInyecKkne

Coaep:xkanue y4eGHOr0 MaTepuaia

HyxnenHoBble kucaoThl. HykiienHOBBIE KMCIOTHI KaK IPUPOAHBIE NONUMepsl. HykineoTunpl, nx
ctpoenue, npumepsl. AT® u AJID, ux B3auMONpEBpaIllEHUE U POJIb ITOr0 IMpoLecca B IPUPOJE.

N N~ ~IN
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COCIUHCHUHS.
HyKJIeI/IHOBbIe KHCJI0TbI

[Monsarue JTHK u PHK. Crpoenue IHK, ee nepBuunas u Bropuunas ctpykrypa. Paborsr @.Kpuka
n /I.Yorcona. KommuemeHtapHOCTh a30TUCTBIX ocHoBaHui. Pemnukanusa JJHK. Ocobennoctu
crpoenuss PHK. Tunst PHK u ux 6uonornueckue ¢pynkuuu. [Tonsarue o TpondHoM koze (KOJIOHE).
buocunTes 6enka B xuBoil kierke. ['eHHast nHxeHepus U 6uotexHosnorus. TpaHcreHHble (POPMBI
pacTeHUH U KHUBOTHBIX.

Tema 2.13
Buojiormyecku akTuBHBIE
COCIMHEeHUS

Conepxxanue yueOHOro Marepuaja

®epmenTnl. [lonarne o pepmeHTax Kak O OMOJOTHMYECKHX KaTaau3aTopax OEIKOBOW MPUPOMIBI.
OcoOeHHOCTH CTPOEHHMS M CBOICTB B CpaBHEHHMM C HEOPraHMYECKMMM KaTalu3aTopamH.
Knaccudukanus ¢pepmerToB. OCOOEHHOCTH CTPOEHUS U CBOWCTB (PEPMEHTOB: CEIEKTUBHOCTH U
3¢ $eKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH ()€pMEHTOB OT Temrieparypsl U pH cpensl. 3HaueHue
(hepMEeHTOB B OMOJIOTUH U IPUMEHEHHUE B IPOMBIIIUIEHHOCTH.

Buramunbl. [lonstue o Butamunax. Mx knaccuduxanus u obo3znadenne. Hopma norpebnenus
BUTaMUHOB. BonopactBopumslie (Ha npumepe ButamuHoB C, rpynmnsl B u P) u sxupopactBopumbie
(na mpumepe ButamuHoB A, D u E). ABUTaMHHO3bI, TUIIEPBUTAMHHO3bI U TUIOBUTAMMHO3bI, UX
npoQuiIaKkTHKa.

I'opmonbl. Ilonstue o ropMoHax Kak OHOJIOTUYECKHM AKTHUBHBIX BEIIECTBAaX, BBIMOIHSIOMINX
SHAOKPUHHYIO PETryJSIUI0 KU3HEAEATEeIbHOCTH opraHu3MoB. Kiaccudukamuss TOpPMOHOB:
CTEpOUbI, MPOU3BOJHBIE AMUHOKHCIOT, MOJUIENTHAHbIE U OEIKOBble TOPMOHBI. OTIeNbHbIE
MIPEICTaBUTENH: 3CTPATUOII, TECTOCTEPOH, UHCYINH, aIpeHaIIH.

JlekapcrBa. [loHaTMe O JekapcTBax Kak XHUMHUOTEpameBTHYECKHX mpenapartax. Kparkue
HUCTOPUYECKUE CBEACHHUS O BO3HMKHOBEHMHM M Pa3BUTUU XUMHUOTepamnuu. [pymmbl JeKapcTB:
cyabhamupl (CTPENTONN ), AaHTHOMOTHUKH (ICHUIMIUINH ), aHTUITUPETUKH (aCTIMPUH ), aHATBI€TUKH
(ananpruH). MexaHusM JIEHCTBUS HEKOTOPBIX JEKAPCTBEHHBIX IMPENapaToB, CTPOCHHUE MOJIEKYII,
MIPOTHO3UPOBAHUE CBONCTB Ha OCHOBE aHAlM3a XUMHYECKOrO CTPOCHHUS. AHTHOUOTHKH, HX
KJaccU(UKaus Mo CTPOCHUIO, TUIY U CIEKTPY AeicTBus. bezomacHbie crocoObl mpuMEHEHUs,
JIeKapCTBEHHbIE (HOPMBI

KonTpoJsbHas pabora

Hrorosas KOHTpPOJIbHAA pa60Ta «OCHOBEI OpFaHH‘IeCKOﬁ XHUMHI

KouncyabTanun

Conepxanue y4eOHOro Marepuasia

PaCCMOTpeHI/IC 9K3aMCHAIIHOHHBIX BOITPOCOB.

IIpomMekyTOUHAS aTTeCTALUS

DK3aMmeH

Bcero:

Sl o] @]
N

YpoBHH 0CBOEHHS yIeOHOTO MaTepHaa:

1. — 03HaKOMHTENbHBIH (y3HaBaHUE paHEee H3yUIEeHHBIX 00BEKTOB, CBOICTB);
2. — penpoayKTUBHBIH (BBIIOIHEHUE AESITEALHOCTH 110 00pasily, HHCTPYKIINHU HIIH IO PyKOBOACTBOM)
3. — IPONYKTHBHEIH (IIAHUPOBAHHUE M CAMOCTOSTENHHOE BEIIOIHEHHE AESTEILHOCTH, PEIeHIe IIPOOJIEMHEIX 3a/a)
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2.3 IIpumepHbie TeMbI pepepaToB (I0KJIAI0B), HHAUBUAYAJIbHbIX IPOCKTOB

— buorexuHonorus u reHHas uHxeHepus — texHonoruu XXI Beka.

— HaHoTexHoOJIOrMST Kak NPUOPUTETHOE HANpaBICHUE pa3BUTHA HAyKH U
npousBoacTsa B Poccuiickon denepanuu.

— CoBpeMeHHbIe METO/IbI 00€33apaKMBaHUS BOIBI.

— AJIOTpOnHUs METAJIJIOB.

— Xwusnb u gesrenbHocTh . 1. Menaeneena.

— «llepuonnueckomMy 3akoHy Oy/ylllee HE TPO3UT Pa3pPyLICHUEM. . .»

— Cunres 114-ro snementa — TpuyM@ pocCUMCKUX PU3UKOB-SIEPUIUKOB.

— MHW3oronsl Bogopoa.

— Hcnonbs30BaHUE paMOAKTUBHBIX U30TONOB B TEXHUYECKUX LEISIX.

— PeHTreHoBCKO€E U3y4eHUE U €ro0 UCIOJIb30BAHUE B TEXHUKE U MEAULIMHE.

— IInazma — 4eTBepTOE COCTOSHUE BEILLIECTBA.

— AwMopdHbIe BenecTBa B IPUPOE, TEXHUKE, OBITY.

— Oxpana okpyKaroumen cpelbl OT XUMHYECKOTO 3arpsi3HeHus. KonnuecTBeHHbIE
XapaKTEPUCTUKU 3arps3HEHUS OKPYKAIOIIEH CPEBI.

— Tlpumenenue TBep0ro U razoodpasHoro okcuaa yriaeposaa (IV).

— 3ammTa 030HOBOI'O 9KpaHa OT XUMUYECKOI'O 3arpsI3HEHUS.

— I'pyOomucnepcHble cuctembl, HX KilacCU(PHUKAIMs U HUCHOJIb30BAaHUE B
npo¢eCCUOHATBHOMN AESITETbHOCTH.

— Kocmernueckue renu.

— IlpuMeHeHue CyCieH3ui U SMYJIbCHI B CTPOUTEIBCTBE.

— MuHepainsl 1 TOpHBIE TOPObI KAK OCHOBA JIUTOCHEPHI.

— PactBOpBI BOKpYT Hac. TUMbl pacCTBOPOB.

— Bopa kak peareHT u cpena Uil XMMHUYECKOI 0O Ipolecca.

— Xusnsb u gesrenpsHocTh C. AppeHuyca.

— Bxiax OTEYEeCTBEHHBIX YYEHBIX B DPa3BUTHE TEOPUU DIIEKTPOIUTUYECKOU
JUCCOLMALIAH.

— YcTpaHEHUe KECTKOCTH BOABI HA IIPOMBIIUICHHBIX IIPEAIPUATUAX.

— CepHas KHUCIOTa — «XJIeO XUMUYECKOM MPOMBIIIIIEHHOCTH.

— Hcnonb3oBaHre MUHEPATIbHBIX KUCIOT HA MPEANPHUATHIX PA3IUYHOTO MPOduIIs.

— OkKcuapl ¥ CONMM KaK CTPOUTEIbHBIE MATEPUAJIBL.

— MHcropus runca.

— ITloBapeHHas COJIb KAK XUMHUYECKOE CBHIPHE.

— MHoronukuii KapOOHAT KajbIHs: B IPUPOE, B MPOMBIIIIEHHOCTH, B OBITY.

— Peakuuu ropeHust Ha IPOU3BOJACTBE U B OBITY.

— BupryanpsHOE MOAEIMPOBAHNE XUMUYECKHUX ITPOLIECCOB.

— DIEKTPOIU3 pacTBOPOB JJIEKTPOIUTOB.

— DIEKTpOIu3 pacIuIaBOB JJIEKTPOJIUTOB.

— IlpakTHueckoe NpUMEHEHHE JIEKTPOIN3a: pa)MHUPOBAHUE, FAIbBAHOIIIACTUKA,
raJbBaHOCTET U

- I/ICTOpI/IH IMOJYUYCHHUA U ITPON3BOACTBA aJIFOMUHUA.
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DNEKTPOIUTUYECKOE TIOJyYeHHE U paUHUPOBAHUE MEHU.

Kuzup 1 gesarenbHocTs 1. JIPBH.

Ponp MeTannoB B HCTOpUM  YEJIOBEYECKOW  IuBWiIM3anuu. lcropus
OTEUYECTBEHHOM 4epHOW MeTauryprud. COBpEMEHHOE METAJLTYPruYecKoe
IIPOU3BOJCTBO.

Hcropust oredecTBEHHON LBETHOM MeTasulypruu. Posib MeTajuioB U CILUIaBOB B
Hay4HO- TEXHUYECKOM IPOrpecCe.

Koppo3zust MmeTaioB 1 ciocoObl 3a1UThl OT KOPPO3UH.

WNuepTHbIE MK OJaropo/IHbIe rasbl.

Poxpnarorye conm — rajoreHsl.

HcTopus mBenckou Ciuyku.

Hcropust BOSHUKHOBEHUS U PAa3BUTHSI OPraHUYECKONW XUMHUH.

Kuznb u gearenbHocTh A. M. Bytneposa.

Burtanusm u ero kpax.

Ponp oTeuecTBEHHBIX YYEHBIX B CTAHOBJIEHWM W pa3BUTUH MHUPOBOU
OpraHUYECKON XUMUHU.

CoBpeMeHHBIE NPEICTABIECHUS O TEOPUH XUMUYECKOT'O CTPOEHHUS.
DKOJIOTMYECKHE ACTIEKTHI UCIIOJIb30BaHUs YIJIEBOJOPOJAHOTO ChIPHS.
DKOHOMHUYECKHE aCIIEKThI MEKIYHapOIHOIO COTPYIHUYECTBA o
UCIIOJIb30BAHUIO YIJIEBOJIOPOAHOTO ChIPHSI.

HcTtopus OTKpBITHS W pa3pabOTKU Ta30BBIX M HEPTIHBIX MECTOPOKICHHUA B
Poccuiickoit @enepannm.

XUMHUS yTIIEBOJOPOJIHOTO ChIPhsl M MOs OyayIias mpodeccus.

YTneBoI0pOoAHOE TOIUIMBO, €r0 BUJIbI U HA3HAYECHUE.

CuHTeTHYEeCKHE KayuyKu: UCTOPUSI, MHOTOOOpa3ue U MEePCIIEKTUBHI.
Pe3nnoTexHuueckoe TMpPOU3BOACTBO M €r0 poJib B HAYYHO-TEXHUUYECKOM
nporpecce.

CBapo4HO€ IPOU3BOACTBO U POJIb XMMUU YTIEBOJOPOIOB B HEM.

HedTtp 1 ee TpanciopTHpOBKa Kak OCHOBA B3aMMOBBITOTHOTO MEXAYHAPOJIHOTO
COTPYAHUYECTBA
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3 YCJIOBUSA PEAJIM3AIIUU PABOYEN TIPOT'PAMMBI YUEBHOM
JANCIUIIJIMHBI OY /1.09./y. XUMUSA

3.1 MartepuajIbHO-TEXHUYECKOE O0ecreYeHue

Jnst peanuzanuu pabodeid mporpaMmbl  y4eOHOM JUCHUIUIMHBI HMEETCs
y4eOHBI KAOMHET €CTECTBEHHO - HAyYHbIX TUCLUILIUH.

Ob6opynoBanue yueOHOro kabmHera:
— TIOCaJI0YHBbIE MECTa MO KOJIMUYECTBY 00YJarOIINXCS;
— pabodee MecTO MpernoaBaTes;
— KOMIUICKT Y4eOHO-METOANYECKOMN TOKYMEHTAIINH;
— yueOHO-HarJISIIHBIC IOCOOUS;
— HaIJIAIHbIC MaTEPHAIIBL;
— BUACO(DUIBMBI.

Texnnueckue cpeacTBa 00yYeHUsI:
— TMepCOHANbHBIA KOMITBIOTED;
— MYJIbTUMEINANPOEKTOP;
— DJKpaH.

3.2 UndopmannoHHoe obecriedeHne 00ydeHust

Ilepeuyenb y4eOHBIX wu3AaHuii, HWHTepHeT-pecypcoB, I0NMOJTHHUTEILHOH
JINTEPATYyPhI

OcCHOBHBIC HCTOYHHKHU:
1. Tabpuensu O.C. Xumus s npoeccuil W CIenuaqIbHOCTEH TEXHUYECKOTO
npoduis : yaeonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 2 — e u3f., crep. —
M. : U3narensckuii neHTp «Axagemusi», 2016. — 256 c.
2. Epoxun HOM. Xumwus: 3agaun U ynpakHeHus: ydeb. mocoOue s CTY.
yupexaenuit cpesl. mpod. oopazoBanus. — M., 2014.

JlonoTHNTEIbHbIE HCTOYHUKH:

1. T'abpuensa O.C., MackaeB ®.H. Xumus. 10 knacc: y4ueb. miasobmeoOpa3oBar.
yupexnennit/ [lom pen. B.W. Tepenmna. — 5 — e u3maHue, CTEPEOTHUIL. —
M.:Ipoda, 2010. — 304 c.

2. T'abpuensa O.C., MackaeB ®.H. Xumus. 10 xmacc: yue6. muso6meoOpa3oBar.
yupexxnenuit/ [log pen. B.M. Tepenuna. — 5 — e u3gaHue, CTEPEOTHI. —
M.:dpoda, 2010. — 340 c.

3. Epoxun IO.M., KoBanesa N.b. Xumus mis npodeccuil U crenuanibHOCTEH
TEXHHYECKOTO W E€CTECTBEHHO-HAYYHOTO Tpodmiel: ydeOHWK s CTY/I.
yupexkJIeHuil cpell. mpod. odpazoBanus. — M., 2014.

4. Epoxun IO.M. Xumwus: 3amaun U ympakHeHus: ydeO. mocoOue miis CTyI.
yupexkaeHuit cpell. mpod. odpazoanus. — M., 2014.

31



0.

. Epoxun KO.M. COOpHHMK TECTOBBIX 3aJaHMil MO XUMHH: y4yed. mocoOue s

CTYy[. YUpeKJeHuit cpen. npod. oopazoBanus. — M., 2014.

. Xumuga. 10 kmacc: yue6. nnsobmieoOpazoBar. yupexaeHuit/ Pymsutuc, C.IO.

[Tonomapes, B.W. Tepenun; noxa pen. Tepenuna.- M.: [Ipoda, 2005.
Pymsutnc. Xumusa. 11 xkmacc: ydeO. aisio01meoOpa3oBaT.  YUpeKICHHI/
Pynsutuc, I'.I'. JIeicoBa - M.: [lpoda, 2002.

. O.C. T'abpuensn, W.I'. OctpoymoBa. HactonbHast kuura yuutens xumuu 10

kinacc. - M.: «biuk u K», 2001.
Ps6os M.A. Tectsi mo xumuu. 11 wmacc: xk yue6nuky O.C. T'abpuensina
«Xumus. 11 knacc. ba3zoBblii ypoBeHb» - M.: U3narenbcTtBO «OK3amen», 2010.

10.T'apa H.H., 3yeBa M.B. KouTposibsHbie 1 mpoBepoyYHble pabOThl M0 XuMuu. 10-

11 xi.: Metoa. mocobue. - M.: [Ipoda, 1997.

11.T'aBpyceiiko H.II. TlpoBepounbie paboOThl MO OpraHUYecKoW XUMHH: J[uaakr.

marepuai: [locobue mis yaurens. - M.: [Ipocsemienue, 1998.

12. JTaitHeko B.M. Kak HayuyuTh IIKOJBHHUKOB pPEIIATh 3aJadyd MO OPraHUYECKOU

xumuu: Ku. qs yunrens. - M.: [Ipocsemenue, 1987.

HNuTepHer-pecypcebl

l.

A A ANl

www. pvg. mk. ru (omumnuazna «Ilokopu BopoObeBbI TOpB»).

www. hemi. wallst. ru (O6pa3oBaTeabHbIN CAUT JJIs1 ITKOJBHUKOB «XUMUS).
www.alhimikov.net (O6pa3oBaTenbHBINA CAUT IJIS MIKOJIBHUKOB).

www. chem. msu. su (DnekTpoHHas OMOIMOTEKa TT0 XUMUH ).

www.enauki.ru (MHTEpHET-U3aHue i yuntenell «EcTecTBeHHbIE HAYKN» ).
www. lseptember. ru (MeTonuueckas razera «llepBoe ceHTIOPS»).

www. hvsh. ru (kypHas «XuMus B IIKOJIEY ).

www.hij.ru (kypHal « XUMHS U KU3HBY).

www.chemistry-chemists.com (371€KTpOHHBIHN KypHaTl « XUMHUKH U XUMUS )
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA
JANCIUIIVIMHBIOY 4.09./y. XUMHUSA

KonTposib M omeHka pe3ylbTaTOB OCBOCHUS Y4YE€OHOW JUCIMIUIMHBI
OCYILIECTBIISIETCS MPENOAaBaTENEM B IPOLIECCE MPOBEACHUS MPAKTUUECKUX PadoOT.

TpeOGoBaHusi K mNpeIMeTHBIM Ppe3yJabTaTaM OCBOCHHUSI 0a30BOro Kypca
MH()OPMATUKHU TOJKHBI OTPAXKATh:

Pe3yabTaThl 00yueHus @opMBbI M METObI KOHTPOJISI U OLIEeHKHU
(ocBOEHHBIE YMEeHHsl, YCBOCHHbIE 3HAHUS) pe3yJabTaToOB 00y4eHHsI

— c(hopMHPOBAaHHOCTh TIPEICTABICHU O MeCTe —  BBINIOJTHEHNE TIPAKTUYECKUX U
XMMHH B COBPEMEHHOI Hay4yHOU KapTHHE MUpa; n1abopaTopHbIX paboT;
MOHWMaHUEe pOJIM XUMHHA B (HOPMUPOBAHHU —  BBINOJIHEHUE KOHTPOJIBHBIX
Kpyro3zopa ¥ (QYHKIMOHAJIBHON TI'paMOTHOCTU pabor;
YeJIoBeKa IS PEIICHNS TPAKTUICCKHUX 3a/1aY; —  YCTHBIH OMpOC;

— BJAACHUC OCHOBOIIOJAararomliiyMM XHMHWYCCKUMU — pelieHue 3a1ay;
MTOHATHSIMH, TEOPHSIMH, 3aKOHAMH u —  TOATOTOBKA U 3IUTA IPOCKTOB.

3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJIb30BAHUE
XUMHUYECKON TEPMUHOJIOTHEN U CHMBOJINKOW;

— BJIag€HHUC OCHOBHBIMH MCTOAAMHU HAYYHOI'O

MO3HAHMSA,  HWCHOJB3YeMBIMH B XHMHH:
HaOIo/IeHUE, OIHCaHHeE, n3MepeHue,
IKCIIEPUMEHT; yMeHHue 00pabaThIBaTh,

OOBSCHATH PE3yNIbTaThl MPOBEAEHHBIX OIBITOB U
JieNiaTh BBIBOJIBI; TOTOBHOCTH M CIIOCOOHOCTH
MPUMEHSITh METOJIbl TMO3HAHUSI TMPHU PEIICHUU
MPAKTUYECKUX 3a/a4;

— cpOpPMHUPOBAHHOCTD YMEHUS JlaBaTh
KOJIMYECTBEHHBIE OLICHKH M MPOBOJAUTH PACUETHI
[0 XUMUYECKUM (POpMYJIaM U YpaBHEHUSM;

— BJaJieHUE TMpaBUJIAMH TEXHUKH O€30MacHOCTH
MIPHU MCTIOJIb30BAaHUH XMMHUYECKHUX BEIIECTB;

— chOPMHUPOBAHHOCTh COOCTBEHHOW MO3UIIUU IIO
OTHONIIEHHIO K XUMHUYeckol  uHpopmanuuy,
MOJIy4aeMoil U3 pa3HbIX HCTOYHUKOB.

Ornenka WHAWBUAYATBHBIX 00pa30BaTENbHBIX JOCTWKEHUH MO pe3yibTaTaM
TEKYIIETO KOHTPOJS MPOW3BOAUTCS B COOTBETCTBUUM C YHUBEPCAIHHOW IIKAION
(Tabnuia).

IIpouent KavecTBeHHas1 OeHKAa HHAUBHAYAJIbHBIX
Pe3yJIbTATUBHOCTH 00pa3oBaTeIbHbIX JOCTHKEHHUI
(MpaBWIBHBIX OTBETOB) 0aJ11 (0TMeTKA) BepOaJILHBIN aHAJIOT
85+100 5 OTJIMYHO
75+ 84 4 XOpOIIO
60 + 74 3 YOBJIETBOPUTEIHHO
Menee 60 2 HEY/I0BJIETBOPUTEIBHO
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Ha »orame Tekymero KOHTpOds 1O MEAMAaHE KAadyeCTBEHHBIX OLIEHOK
MHIUBUAYAJIbHBIX 00pa30BaTENbHBIX JOCTHKEHUN ONpenenseTcss HWHTerpaibHas
OLICHKA OCBOEHHBIX 00yYaromMMucs Ipo(ecCUOHAIbHBIX U 00IMX KOMIETEHIUN KaK
PE3yJIbTATOB OCBOEHUS YU€OHOM TUCIUILINHBI.
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