MynumunagsHoe 001eo0pa3oBaTeIbHOE OFOHKETHOE YUIPEKICHUE
«[Tamckas cpenHssa odeoOpa3oBareabHas mKoua"
BonxoBckuii MyHUIIMITIATIBHBIN palioH

Jlenunrpasckas 001acTh

Paccmotpena u pekomeHj0BaHa K YTBepkeHa npukasom aqupekropa MOBY

npoxoxaeHnto MO yuutesnei ecCTeCTBEHHO- «ITamckas COL» Nel147-a ot 01.09.2022 1.
HayyHbIX aucuuiuivg: 31.08.22.

Pabouast nporpamma
o xumun OI'OC COO
__10-11  xmacc(sn)

(2022-2023 yueOHbIif TON)

Yuureib:

Tynuusiza
Hwuna BacunbeBHa

__BBICIIAS KaTeropus



Pabouass mporpamma kypca xumum paszpaborana k ydeOHukam aBtopoB O. C. T'aGpuensna,
N. T. OctpoymoBa, C. A. CrnagkoBa 10—11 «xiaccoB NpopUIBHOTO  YPOBHS
o01reoOpazoBaTeNbHbIX Oopranuzanuid. CTpykTypa U cojJepkaHue paboued MporpaMmbl
COOTBETCTBYIOT TpeOoBaHUsM DenepanbHOro rocyIapcTBEHHOTO 00pa3oBaTEIbHOTO CTaHAapTa
CpeaHero ooniero 0opa3oBaHusI.

JINYHOCTHBIE, MeTANPeIMEeTHbIE H NMPeIAMETHbIE peE3viabTaTrbl 0OCBOCHUA

Kypca «K XHUMUI)

[Ipu wu3ydyenuun kKkypca «Xumus» B cpeAHeil (MOJIHOM) IIKoie OOy4yarouuecs: JOJIKHBI
JIOCTUTHYTh ONPENICIEHHBIX PE3YJIbTATOB.

JIMYHOCTHBIC PE3VILTATHI

e chopmMHpOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYKH M OOILECTBEHHOM MPAKTHKU; TOTOBHOCTh U CIHOCOOHOCTH
K CaMOCTOSIT€JIbHOM, TBOPYECKON U OTBETCTBEHHOM JEATEIBHOCTH;

® TOJIEpPAaHTHOE CO3HaHHE u MOBE/ICHUE B MOJIUKYJIBTYPHOM MUpE,
TOTOBHOCTh U CIIOCOOHOCTH BECTH JAMAJOT C JOPYTMMH JIOAbMH, JOCTUTaTh B HEM
B3aMMOITIOHUMAHWSI, HAXOIUTh OOIINE IEJIM U COTPYAHHYATH IS UX JTOCTHKCHHUS;

® HaBBIKU COTPYJHHYECTBA CO CBEPCTHHUKAMHM, AETbMHU MIIAJIIIETO BO3pAacTa, B3POCIBIMU B
00pa3oBaTeNnbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-HCCIe10BaTEIbCKON, TPOCKTHON U
JIPYTHUX BUAAX ACSITEILHOCTH;

e HPaBCTBEHHOE CO3HAHHE U TOBEJCHHE Ha OCHOBE YCBOCHHS OOIEYETOBEUYECKHIX
LICHHOCTEH;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJE CaMOOOpa30BaHMIO, Ha
MIPOTSHKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOIIEHUE K HEMpPepbhIBHOMY 00pa30BaHUIO
KaK yCJIOBUIO YCIEITHOM Mpo(ecCHOHaNbHON U O0IIECTBEHHOM JACSITEIHHOCTH;

® OSCTETHYECKOE OTHOIICHHE K MHPY, BKIIOUYAs SCTETHUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

e T[PUHATHE W peajau3anus IEHHOCTEeW 3J0poBOoro © 0Oe30macHOro ooOpasza >KH3HH,
MoTpeOHOCTh B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHHWH, 3aHATHSX  CIIOPTHBHO-
O37I0POBUTENILHON  JIEATEIbHOCTHIO, HEMPUATHE BPEAHBIX MPUBBIYCK: KypeHUS,
yIOTpeOICHUS ATKOTOJIsI, HAPKOTHKOB;

e OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3HUecKoMy U
MICUXOJOTHYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK W JAPYTUX IOJEH, yMEHHE
OKa3bIBaTh IMEPBYIO TIOMOIIIb;

e 0CO3HaHHBIN BEIOOD Oyay1eit npodeccuu;

e chopMHPOBAHHOCTH SKOJOTHYECKOTO MBINUICHHS, MOHUMAHUS BIHUSHHUS COLUAIBHO-
SKOHOMUYECKHUX TPOLECCOB HAa COCTOSIHUE TMPUPOAHOW U COLMAIBHOM CpEIbl;
MpuOOpETEHNE OTBITAa YKOJIOTO-HAMPABICHHON JESITEIHHOCTH.

MeTaHDe)IMeTHI)Ie PE3YIbLTAThI

-PerynsiTuBHBIC YHUBEpCATbHBIC YUCOHbBIE ICHCTBHS
OO0yyJaromuiicss CMOKeT:

® CaMOCTOSITEIbHO OMPENENATh LN M COCTABJIATH IUJIaHBl, OCO3HABAs MPUOPUTETHHIE U
BTOPOCTEIIECHHBIEC 33/1a4H;

® CaMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJHUPOBATb M KOPPEKTHPOBATh Y4YEOHYIO U
BHEYUEOHYIO IESATEIIbHOCTh C YUETOM MPEABAPUTEIHHOIO UIAHUPOBAHMS,

®  JCIOJIb30BaTh PA3IMYHbBIE PECYPCHI JIsl JOCTUKEHUS LIETEH;



BBIOMPATH YCHEUIHBIE CTPATEIMH B TPYIHBIX CUTYaITUSX.
-ITo3HaBarenbHbIE yUeOHO-IOITMUECKHE YHUBEPCAIbHbIE YUeOHbIe TEeHCTBUS

OOyJarommiicss CMOKeT:

KJIACCHU(UITUPOBATH OOBEKTHI B COOTBETCTBUU C BHIOPAHHBIMH MTPU3HAKAMU;
CPaBHHBATh OOBEKTHI;

CUCTEMATHU3UPOBATh M 00001aTh HH(OPMAILIUIO;,

OTIpeNeNATh Ipo0JIeMy U CIOCOOBI €€ pelIeHHs;

BJIQJICTh HABBIKAMU aHATIN3a;

BJIAJICTh HAaBBIKAMH MTO3HABATEIIBHOM, y4eOHO-HUCCIICI0BATEILCKOM 1

MPOCKTHOH JIeATEILHOCTH;

YMETh CaMOCTOSITEIFHO OCYIIECTBISTH TIOUCK METO/IOB PEIICHUS MPAKTUYECKUX 3a/1a4,
MPUMEHSTH Pa3IMYHbIC METO bl IO3HAHUS I U3YUYCHUS OKPYXKAIOIIETO MUPA.

-ITo3naBarenbHbIe yueOHO-UH(GOPMAIIMOHHBIE YHUBEPCAIbHBIE YUeOHbIE ACHCTBHS

OO0yyaromuiicss CMOXKeT:

UCKaTh He0OXOUMble UCTOYHUKU UH(POpMALUH;

CaMOCTOSITEJIbHO U OTBETCTBEHHO OCYILECTBIIATh MH(POPMALTMOHHYIO

NeSITeIbHOCTD, B TOM YHCIJIE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX

uHpOpManuy,

KPUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATH HHPOPMALIUIO, TOIy4aeMYIO U3
Pa3IUYHBIX HCTOYHUKOB;

UMETh C(HOPMHUPOBAHHBIC HABBIKH PAOOTHI C Pa3IMUYHBIMU TEKCTAMHU;

UCIOJIb30BATh PA3JIMUHbIEC BU/IbI MOJIEIMPOBAHUS, CO3aHUs COOCTBEHHOW HH(POPMALIUY.

'KOMMYHI/IKaTI/IBHHe YHUBCPCAJIBHBIC y‘{e6HLIe JIeHCTBUA

OO0y4aromHICs CMOXKET:

BBICTYIIATh MEPE] Ay TUTOPUEH;
BECTH JUCKYCCHIO, IUAJIOT, HAXOIUTh IPUEMIIEMOE PELICHUE IPU HAIMYUU PAZHBIX TOYEK
3pEHMS;

IPOSYKTHUBHO o0marbest " B3aMMOJIEIICTBOBATH C napTHEpaMu o
COBMECTHOM AEATEIbHOCTH;
YYUTHIBATh MO3UIUU JIpYyroro (coBMECTHOE LeJIeNoIaraHue u

IUTAHUPOBaHHE OOLIMX CHOCOO0B pPAabOTHI HA OCHOBE IPOTHO3MPOBAHMS, KOHTPOJb
U KOPPEKLIUS X0/1a ¥ pe3yIbTaTOB COBMECTHOM JESATEILHOCTH);
3 PEKTUBHO pazpemaTb KOH(QIUKTHIL.

IIpenMeTHBIE PE3YJIbTATHI

BoimyckHuK Ha yriiyOnéHHOM YpOBHE HayUUTCSL:

packpblBaTh Ha MpHUMeEpax pojb XUMUU B (OPMHUPOBAHUU COBPEMEHHOM HAay4YHOUH
KapTUHBI MHUpa U B npaKTqucxoﬁ ACATCIIBHOCTHU YCJIOBCKA, B3AUMOCBA3b MCKIY XUMHUEH
U IPYTUMH €CTECTBEHHBIMU HAYKaMU;

WJUTFOCTPUPOBATh HA TMPUMEpPax CTAHOBJICHUE W DBOJIONMIO OPTaHUYECKONW XUMHUHU Kak
HAYKHM Ha Pa3IMYHbIX HCTOPUYCCKUX dTallax eé Pa3BUTHA,

YCTaHaBIUBATh MPUUYUHHO-CJIEICTBEHHBIE CBA3U MEXK]y CTPOCHHEM aTOMOB XUMHUYECKUX
OJIECMCHTOB M HCPUOIUYCCKUM HN3MCHCHUCM CBOMCTB XMMHYECKHX DJJIEMEHTOB U HX
COGI[I/IHCHI/Iﬁ B COOTBETCTBUH C ITOJIOKECHUEM XUMHNYCCKHUX JJICMCHTOB B HepI/IOILPI‘{CCKOfI
CUCTEME;

aHAIU3UPOBATh COCTaB, CTpOCHHE u CBOICTBa  BEIECTB, MIPUMEHSIS
IIOJIOKCHUA OCHOBHBIX XUMHUYCCKUX TeOpHﬁZ XUMHUYECCKOT'O CTPOCHUA
opranmveckux coenuHeHuid A. M. byriepoBa, cTpoeHus aroma, XUMHYECKOM



CBS3M, DJJIEKTPOJIMTUYECKOM IUCCOLMALMU KHUCIOT U OCHOBaHWI; YyCTaHaBIMBATbh
IPUYMUHHO-CJIEICTBEHHBIE CBS3M MEXJY CBONCTBAMHM BELIECTBA U €r0 COCTaBOM H
CTPOCHUEM;

IPUMEHSTH MPaBUJIa CUCTEMATHMUECKON MEXIyHApOJIHON HOMEHKJIATYpbl KaK CpeICTBa
pasyInyeHus ¥ UICHTU(UKALIMH BEIECTB IO UX COCTaBYy U CTPOEHHUIO;

COCTABJIATH MOJICKYJISIPHBIE ¥ CTPYKTYPHBIE ()OPMYIIbI HEOPTaHMYECKUX M OPTaHUYECKUX
BEIIECTB Kak HOCHUTEeNeH HWHGPOpPMALMU O CTPOCHHUU BEIIECTBA, €r0 CBOWCTBAX H
INPUHAAJIEKHOCTH K OIPEeNEHHOMY KIIacCcy COeIMHEHUH;

OOBSICHATH TPUPOAY U CIIOCOOBI OOpa30BaHMsS XMMHUYECKOH CBS3M — KOBAJCHTHOM
(MONsIpHOM, HEMOJISIPHOM), HWOHHOM, METANIMYECKOM, BOJOPOJHON — C ILENIbIO
OIpeIeNIEHUs] XUMUYECKOM aKTHUBHOCTH BEILIECTB;

XapakTepu3oBaTh (pU3MUYECKHe CBOMCTBA HEOPraHMYECKUX M OPraHHMYECKUX BEIIECTB H
yCTaHABJIMBATh 3aBUCUMOCTH (PM3UUYECKUX CBOMCTB BEIIECTB OT THUIIA KPHUCTALTUYECKOM
PEUIETKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTHM B M3MEHEHMM XHMHUYECKUX CBOMCTB IIPOCTBIX
BELIECTB, BOAOPOIHBIX COEJUHEHHM, BHICIINX OKCUJIOB U TUAPOKCHUIOB;

IPUBOAUTH MIPUMEPHI XUMUYECKUX PEAKIMHA, pACKPHIBAIOIIUX XapAKTEPHbIE XUMHUUYECKHUE
CBOWCTBA HEOPraHMYECKUX M OPraHMYECKUX BELIECTB M3YUEHHBIX KJIACCOB, C LIETIbI MX
UACHTU(PUKAIMY U 00BACHEHUS 00JIaCTU IPUMEHEHUS;

ONpeNeNiATh MEXaHW3M pEaKLUMHd B 3aBUCUMOCTH OT YCIOBHM €€ mpoBeAeHus u
IIPOrHO3UPOBATh BO3MOXKHOCTH IPOTEKAHMSI XMMUYECKMX pEeaklUuid Ha OCHOBE THUIIA
XUMHUYECKOH CBSI3U M aKTUBHOCTHU PEareHTOB;

yCTaHABJIMBATh 3aBHCUMOCTh PEAKIIMOHHON CIOCOOHOCTH OPTaHUYECKUX COCAMHEHUH OT
XapakTepa B3aUMHOIO BIMSHHUS aTOMOB B MOJIEKYJIaX C II€JIbI0 IPOrHO3MPOBAHUS
IPOAYKTOB PEAKIINH;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKMU U CMELIEHUS! XUMUYECKOTO
paBHOBECHSI OT Pa3IMUHBIX (PAKTOPOB C LIEIBIO ONpPENEICHHS] ONTUMAJIbHBIX YCIOBUI
IIPOTEKAHUSI XMMUUYECKHX TPOLIECCOB;

YCTaHaBJIMBATh TEHETUYECKYIO CBSI3b MEXAY KJlacCaMH HEOPTaHUYECKUX U OPraHMYECKUX
BEUIECTB  JJi1  OOOCHOBaHUS  NPUHIUMNMAIBHOM  BO3MOXKHOCTH  TOJYYECHHS
HEOPraHMYECKUX U OPraHMYECKUX COCUHEHHH 3aJaHHOTO COCTaBa U CTPOCHUS;
noi0upaTh  peareHThl, yCIOBUSL U OTIpEeeIATh MNPOAYKTHl  peaKIui,
MO3BOJIAIOIIMX  peaju3oBaTh  JIaOOpaTOpHbIE U IPOMBILUIEHHbIE  CIIOCOOBI
MIOJIyYEHUS BXKHEUIINX HEOPraHMYECKUX U OPTraHNYECKUX BEIIECTB;

ONpeeNsaTh XapakTep Cpeasl B  pe3ynbTare THAPOJIU3a HEOPraHWUYECKUX |
OpraHMYECKUX  BEUIECTB M  NPUBOAUTH  MPUMEPbl  THAPOJIU3a  BELIECTB B
NOBCEHEBHOM  JKM3HM  4YeJOBeKa, OMONOrMYeckMX OOMEHHBIX mpoleccax H
MPOMBIIIIEHHOCTH;

IMPpUBOJUTH IMPpUMCPEL OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ B
npupoac, Npou3BOJACTBCHHLIX MPOLECCAX U KUBHCACATCIbHOCTU OPTaHU3MOB;
00OCHOBBIBATh IMPAKTUYCCKOC HUCITIOJIB30BaHHUEC HCOPTaHNYCCKUX n

OpPraHUYeCKUX BEILIECTB U MX PEaKIil B MPOMBIIIICHHOCTH U OBITY;

BBIMTOJIHATh ~ XUMHYECKHH  OKCIIEPUMEHT 10  PAClO3HABAHHIO M MOJYYCHHUIO
HEOPTraHMYECKUX W OPTraHWYECKHX BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlaccaM
COCJMHEHUH, B COOTBETCTBMU C MpaBUIaMH U TNpuémMamMu Oe3omacHO paboThl ¢
XUMHYECKIMH BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM,

OPOBOJIUTH  pacyéTbl HAa  OCHOBE  XUMHUYeCKUX  (GopMyn W ypaBHEHHI
peaKIMii: HaXOXKJICHHE MOJEKYISIPHOM (OPMYNbl OPraHMYECKOro BEIIECTBA IO €ro
IUIOTHOCTH M MAacCCOBBIM JOJISIM DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, WIH TIO
OpOAYKTaM  CropaHus;  pacyérbl  MaccoBOM  JoiaM  (Macchl)  XUMHUYECKOTO
COCIMHEHUSI B CMECH; pacdy€Trhl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB
peaKkIMy, €eclM OJHO W3 BEIIECTB JaHO B M30bITKE (MMEET MNPHUMECH); Ppacu&Thl
MaccoBOW WM OOBEMHOW JONHM BBIXOJA TMPOAYKTA PEAKIMH OT TEOPETUYCCKU
BO3MOXHOTO;  pacy€Tbl  TEmIoBOro A(deKxTa peakiuu; pacuéTbl O0OBEMHBIX



OTHOLICHWHA Ta30B TpPH XHMHUYECKHX peakuusx; pacuérel Macchl (00BEMa,
KOJIMYECTBA BEILECTBA) MPOJYKTAa pEaKIMU, €CIM OAHO M3 BEUIECTB JIaHO B BHUJIE
pacTBopa ¢ OnpeaeIEHHON MacCOBOM A0JIe paCTBOPEHHOTO BEIIECTBA;

®  HCIOJIb30BaTh METO/IbI HAY4YHOT'O MMO3HAHUS — aHanus, CHHTE3,
MOJICTIMPOBAHUE XHUMHUYECKHX IPOLECCOB U SBICHUH — TMpU pEHIeHHH Y4eOHO-
UCCIICIOBATEILCKAX  3a/lad [0 HW3YYCHHIO CBOMCTB, CIOCOOOB TIONy4YeHUS U
pacno3HaBaHUsl OPraHUYECKUX BEUIECTB;

e BIAJCTh MpaBUJIaMH  OE30MAaCHOTO  OOpameHuss C  CAKUMH, TOPIOYUMU U
TOKCUYHBIMU BEIIECTBAMU, CPEJCTBAMH OBITOBON XUMUU;

® OCYUIECTBIATH MIOUCK XUMUYECKOU uH(popManuu o Ha3BaHUSIM,
uAeHTU(PUKATOpPaM, CTPYKTYPHBIM (OpMYJiaM BEIIECTB;

® KPUTUYECKH  OICHWBATh M  HWHTEPIPETHPOBATH  XUMHUYECKYHD  WH(GOPMAIIHUIO,
COJIeprKalIyrocst B COOOIIEHUSAX CPeICTB MaccoBoil nHpopmanuu, pecypcax MHTEepHETa,
Hay4YHO-TIOMYJISIPHBIX CTaThsIX, C TOUYKU 3PEHHUSI €CTECTBEHHO-HAyYHON KOPPEKTHOCTU B
HEJISIX BBISIBJICHUS OIIMOOYHBIX CYXICHUN U (POPMUPOBAHUS COOCTBEHHOM MO3UIINN;

® YCTaHABIIMBATH B3aMMOCBS3H MEXAY (pakTamu U TeOpHel, MPUYNHON U CIEICTBUEM MPU
aHayM3e MPOOJIEMHBIX CUTyallud U OOOCHOBAaHWUHU MPHUHUMAEMBIX PEIICHHH Ha OCHOBE
XUMHYSCKHUX 3HAHUI,

® TMpPEACTaBNAT,  NyTH  pelieHuss  TIo0ajdbHBIX  HpoOJeM,  CTOSIIMX  Hepen
YeJIIOBEUECTBOM, M NEPCHEKTUBHBIE  HANpPABICHHUS  Pa3BUTHUS  XUMHUYECKHX
TEXHOJIOTHI, B TOM YHUCJIE TEXHOJIOTMHA COBPEMEHHBIX MATEPHUAIOB C PA3JIUYHOU
(GYHKIIMOHATBHOCTBIO,  BO30OHOBISIEMBIX  HCTOYHHKOB  CBIPbs, IEpepadOTKH U
YTHJIU3AIHANA TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BoinyckHUK Ha yriy0JaéHHOM ypOBHE OJIYYUT BO3MOKHOCTh HaYUUTHCS:

- (bOpMy.]'II/IpOBaTB Ociib HCCIICOOBaHUA, BBIABHUI'AaTh n IIPOBCPATH
OKCIICPUMCHTAJIBHO TUITIOTE3bI 0 XHUMHUYCCKHX CBOMCTBaxX B€IICCTB Ha OCHOBC nux
coCTaBa )51 CTpOCHUA, ux CITOCOOHOCTH BCTYIIAaTb B XUMHUYCCKUC pcaKkuuu, 0
XapaKTEePEC U MPOAYKTAX PA3ITUIHBIX XUMHUYCCKUX peaKuHﬁ;

CaMOCTOSITENIbHO IUIAHUPOBAaThb M IPOBOAUTH XUMHYECKHE DKCIHEPHUMEHTBHI C COOJIIOJIEHHEM
npaBui 6e30MacHON paboThI C BELIECTBAMU M Ja00OpaTOPHBIM 000pYI0BaHUEM;

HHTCPHNPETUPOBATL JAHHBIE O COCTAaB€ MW CTPOCHHUH BCIICCTB, IIOJIYYCHHBLIC C IMOMOIIBIO
COBPCMCHHBIX (I)I/ISI/IKO'XI/IMI/ILICCKI/IX MCTOIOB,

® OIIHNCBIBATH COCTOAHHUEC 9JICKTPOHA B aToME Ha OCHOBC COBPCMCHHBIX

KBaHTOBO-MEXaHUYECKUX MpeACTaBICHUI TUTST 00BACHEHHS pe3yabTaTOB
CIIEKTPAJLHOTO aHaJN3a BEIECTB;

® XapakKTepu3oBaTh poJib a30TOCOEPKAILIUX reTePOLUKINYECKIX
COCIMHEHUN M HYKJICHMHOBBIX KHCIOT KaK BaKHEHIIMX OHOJOTHYECKH aKTUBHBIX
BEIICCTB;

® [IPOrHO3UPOBATh BO3MO’KHOCTh MPOTEKAHUS OKHUCIIUTEJILHO-
BOCCTaHOBHUTEIBbHBIX peakiuid, JIEKAIIUX B OCHOBE MPUPOTHBIX H

IMPONU3BOJACTBCHHBIX IIPOLIECCCOB.



Conepxanne kypca xumun 10 kiace

Tema 1. Oprannueckre BEIECTBA U OPraHUYEeCKUE PEAKINU

IIpenmer opraHm4yeckod XMMHMH. B3aMMOCBSA3b HEOPraHMYECKMX M OPraHMYECKHX BEILECTB.
IlosiBeHue M pa3BUTHE OPraHUYECKOM XMMHUMU KaK HayKu. MecTo M 3HayeHue OpraHuyecKon
XUMHHU B CUCTEME €CTECTBEHHBIX HayK. [IpuurHbI MHOrooOpasus OpraHu4ecKuX BEIIECTB.

Teopus cTpoeHUsI OPraHUYECKUX COCTUHEHUM. XMMUYECKOE CTPOCHUE KAK NOPAIOK COSANHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH. YTJIEPOJIHBIN CKEIET OPraHM4eCKON MOJIEKYJIBI.
IlepBHUYHBII, BTOPUYHBINM, TPETUYHBIM U YETBEPTUYHBIN aTOM yriiepoaa. KpartHocTs XuMuueckon
cBa3u. CrTpykrypHble ¢opMmynbl (HonHas, cokpamiéHHas, ckenetHas). [llapoBele u
LIapOCTEPKHEBBIE MOJEIN MOJeKyn. M3oMepus u um3omepbl. B3auMHOE BiMsHHME aTOMOB B
MOJIEKYJIaX. 3HaYEHHE TEOPUU CTPOCHMS OPraHUYECKUX COCIUHEHUI.

Knaccudukanus opraHMyecKMX COEIMHEHHMH: IO CTPOCHUIO YIJIEPOAHOTO CKeJera, [0
KpaTHOCTU CBA3€H yriepoa—yrieposa, Mo (QyHKIUOHAJIbHBIM rpynnaM. @OyHKIUMOHAIbHAs
rpynna Kak HOCUTEJb ONpPEAEIEHHBIX XUMUYECKUX CBOMCTB. YTJIEBOJOPOAHBIE PAAUKANIbI U UX
BIIMSIHME HA XMMHUYECKHE CBOMCTBA COCIMHEHMI. MeXayHapoaHas HOMEHKIATypa U IPUHLAIIBI
00pa30oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUM.

OCOOCHHOCTH OpPraHMYECKHUX PpEaKIHii: Haaudhue HEOONBIINX HW3MEHSIONIMXCS (pParMeHTOB,
MaJlble CKOpOCTH, KOHKypupytouue peakuuu. CyOcTpaT, peareHT, pacTBOPUTENb, KaTaau3aTop.
VpaBHEHHMsIT M CXEMbl OpraHM4Yeckux peakuui. Peaknuonnsle neHTpbl. DopmanbHas
KJaccu(uKalus OpraHWYeCKMX peaklMid: 3aMelleHHe, NPUCOEANHEHHEe, 3IMMUHUPOBAHHE,
MU30MEpH3aLHsL.

XuMuueckas IMPOMBINIJICHHOCTD. HpOMLIIJ_IJ'IeHHaSI OopraHn4veckad XUMHHA. prrIHO' n
MAJIOTOHHAXXHBIC MPOAYKTHI XHUMHYECKOM IMPOMBIIIJICHHOCTH.

Nwxenepusie monmuMmepbl, WX mpuMeHeHne. HedTh W ra3 kKak ChIphE 1T XUMHUUYECKOU
npoMeInuieHHOCTH. [lepenenst coipbs. [Ipobrema 0TX0A0B M MOOOYHBIX TPOAYKTOB. [IpHHIHIIBI
«3eJIEHOU XUMHUNY. BUOTEXHOIOTHS.

Xumnueckoe npennpustue. CocTaBISONME XUMHUUECKOTo MPEANPUITUS: CKIaJl ChIpbs, OJOK
MOJATOTOBKU CBIPbSl, PEAKTOp, OJIOK OYUCTKM TMPONYKIUH, CKJIaJ TOTOBOW MPOAYKLHU.
OHeprocHaOXXeHMe  XMUMHUYECKHUX  MPEeNnpuUaATHil M JKOHOMHYECKHME  aCHeKThl  HX
¢yHkonrpoBanus. CriocoObl MOBBIMIEHUS MPUOBUIM XUMHYECKOro mnpennpustus. HaydHo-
UCCIIE/IOBATEIIbCKUE M ONBITHO-KOHCTPYKTOPCKHE pa3pabOTKH, HMX PUCKM U  CIOCOOBI
(buHaHCHpPOBaHUS.

Jlabopamopuvie onvimul. I3rotoBnenue mopeneir mosiekysa. CpaBHEHHE CBOWCTB H30MEpOB.
CBoiicTBa KapOOKCHIIHOW TPYIIIHL.

Ilpakmuueckasa paboma. KauecTBeHHOE ONpeJelieHne yriepojaa, BOAOpPOJa U XJopa B
OpraHWYECKUX BELIECTBAX.

Tema 2. DIICKTPOHHOE CTPOCHUC OPraHNYCCKUX COeIUHEHMUI

CocTosiHME 3JIEKTPOHOB B aTOME. DJIEKTPOHHBIE YPOBHHU, MOAYPOBHHU, OpOUTANIN. DIEKTPOHHAS
KOH(Urypauus. JnekTpoHHsle popmyisl (hopmyisl JIpronca).

ONEeKTpOHHAs MNpUpoJa XUMHYeckuxX  cBsizel. [IpaBuio  okTera. s- HW M-CBSI3H.
QnektpoorpunateabHOCTh. [lonsapHocTh cBsazei. [lonspHoCTh MoJieKyibl. JIMMOIbHBIA MOMEHT.
WuayktuBHbE  3QdekT.  DICKTPOHOAKIENTOPHBIE U DIIEKTPOHOJOHOPHBIE  TPYIIIHL
DnekTpoduIIbHBIE U HYKJICO(DUIIbHBIE IIEHTPHI.



B3aumocBs3b  CTpYKTYypbl U (U3MUYECKUX CBOWCTB OPraHUYECKUX COCNUHEHUH. BrusHue
(GYHKIIMOHATBHBIX TPYMI, [UIMHBI W Pa3BETBICHHOCTH YIJIEBOJOPOJHOTO CKeJIeTa Ha
TEMIIEpaTypbl KWIIEHHUsS W IUIABJIEHUS, PAaCTBOPUMOCTh B BOJE€ M IUIOTHOCTh OPraHMYECKHUX
COCIMHECHU.

ComnpsikEHHBIE T-CUCTEMbI M pe3oHaHCHBbIE (popMmbl. OmpeneneHne W IEKTPOHHOE CTPOCHHE
COTPSKEHHBIX JI-ccTeM. Pe3oHaHCHBIE ()OPMBI U IPUHIIMITBI KX U300paKeHHUS.

Mesomepnubiit 3ddexr. Ilepemawa mezomepHoro 3¢dexra B Tr-cucreMe M ero OIHMCaHue
pe3oHaHcHbIME (hopmamu. CTaOMIM3aIMs 3apPSHKSHHBIX YaCTHIL H PAJMKAJIOB COMPSHKEHHEM.

Kucnoret u ocHoBanusi B opranudeckoil xumuu. Teopusi bpéncrenma—Iloypu. YacTtuupbl,
cojiepXkaIire HEemoJeNEHHbIE Hapbl AJEKTPOHOB, Kak OCHOBaHUsA. COMNpsSKEHHBIE KUCIOTHI U
ocHoBaHus. [Ipuunna pasuuubl B cuiie kuciaot. Koncranrta kucnornoctu. llkana cusbl KUCIOT.
Hamnpagnenue KMCIOTHO-OCHOBHBIX PEaKIIHil.

MexaHu3M OpraHNYecKON peakluy Kak M0ClIe0BaTeIbHOCTh Pa3pbIBOB U 00PAa30BaHUs CBSA3EH.
Bimsane mexaHm3ma peakuuu Ha €€ CKOpOCTb. ['OMOJIMTHYECKMM W TIeTepOJUTUYECKHU
MEXaHU3MBbl DPa3pblBa KOBAJIEHTHOM CBs3U. CBOOOJHOPAIUKAIbHBIM W HOHHBIH MEXaHU3MbI
peakuuu. Y CI0BHUS pealn3aliyi TOr0 WK HHOTO MEXaHU3Ma.

Honnrple MexaHm3Mmbl peakiui. Hykmeopwnsl u  anekrpodwinbl.  HykimeopwibHbIE U
3NEeKTPOUIbHBIE MEXaHU3MBI.

Knaccugukanuss opraHMYecKMX peakimuil ¢ y4éTOM MeXaHU3MOB. PajuKanbHBIE pEakIuH,
peaKkuMy HyKJIEO(UIBHOTO U 3JIEKTPOPHUIBHOIO 3aMelleHHs] U npucoeauHeHus. OcobeHHoCTH
peaKIuii OTIICTUIGHWST W WM30MEpU3aludu B JTOW Kiaccupukanuu. KOHKypeHIMs MexTy
peaKusAMU OTLICIUICHUS U 3aMEIICHHUS.

Llemoncmpayuonnsiii onvim. CpaBHEHUE KUCIOTHBIX CBOMCTB YKCYCHOW KUCIIOTBI M 3TaHOJA.
Jlabopamopmuwiii onvim. CpaBHEHHE CHIIBI YKCYCHOW U IIABEIEBOM KUCIIOT.

Ilpakmuueckue  pabomwi. UccnenoBanue  NOJSPHOCTH  pacTBopuTened.  OmnpeneneHue
(bu3NYECKUX CBOWCTB OPraHMYECKUX COSAMHEHMA. Peakiiny HykJ1eo(pUIbHOTO 3aMeIeHHS.

Tema 3. YrieBog0pOabl

AJIKaHbI. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIBl MeTaHa. " -THOpUIU3aIlus
opbutaneit aromoB yrinepoga. [omomornueckuid psag u - obmas ¢opmyna  alKaHOB.
CucrtemaTndeckasi HOMEHKIIaTypa aJKaHOB U PaUKAaJIOB.

I/I30Mep1/1;1 YrJIIepoaAHOro - CKeEJIeTa. FaJ'IOFeHI/IpOBaHI/IC, ACTUAPUPOBAHUC, TCPMHUUCCKOC
Pa3I0KEHUEC, N30MEpHU3aAlUd U TOPCHUEC AJIKAaHOB. Mexaanu3m p€aKkuuu CBO60)IHOpaJII/IKaJ'IBHOFO
3aMCIICHUSA U MOOOYHbBIE pCaknunu. HOJIy‘-IeHI/IC aJIKaHOB HCK&pGOKCHHHpOBaHI/ICM.

Pacuémnvie 3a0auu Ha BBIYMCIEHUE COOTHOILIEHHS OOBEMOB Ta30B B PEaKLMH, YCTaHOBIICHHE
dbopMyIbl raza Mo €ro MOJSPHOM Macce, ycTaHOBiIeHHE (OpMyJbl raza Mo €ro IUIOTHOCTH,
ycTaHOBJIEHHE (hOPMYJIBI YIIIEBOIOPO/IA IO €r0 MOJIIPHOM Macce.

Oprannyeckoe TomiIuBo. ['opeHre ankaHoB Kak crocod momydeHusi sHepruu. ['azoobpasHoe
TOIUINBO. J[BUratenu BHyTpeHHOro cropanus: cucremMa Otro u cucrema Jlusensa. CpoiicTBa
OEH3MHOBOIO0 M JAM3ENbHOro ToruMBa. OKTaHOBOE 4YHCIIO. Mepbl MPeroCTOPOKHOCTU TMpHU
MCIIOJIb30BaHUU AJIKAHOB.

[Tpupoanbie UCTOYHHMKH yrieBoaopoaoB. CoctaB HepTH U e€ mepepaborka. HedrenpoayKkTsl.
[TonmyTHBIE HEQTAHBIE TA3bl, MX COCTaB M UCTONb30BaHue. Hedrexnmmuyeckas MpOMBIIIIICHHOCTb.
Opakuuu HepTH, HEOOXOTUMOCTh UX nepepadoTku. [lepenensr HegTu. BricokoTemnepaTypHbIi
Y KaTaJIMTUYECKUA KPEKUHT. PudopmuHr.

[Tpupoansiii Ta3, ero coctaB M wucnosib3oBaHue. KonBepcuss merana. [asudukanus yris.
COOTHOILIEHHE PEareHTOB U MPOAYKTOB B CUHTe3-Traze. [lonmyuenne meranona. [Tonyuenne



yriaeBonopoaos (npouecc @umepa—T7Tporniia). JKOHOMUYECKHE aCIEKThl IPUMEHEHUS] CUHTE3-
ras3a Kak ChIpbS JUII CHHTE30B.

Jlemoncmpayuonnsiii onvim. Peakius akaHoB ¢ OpoMoM.
JlaGopaTtopHsbiit onibiT. ['OpeHue ceun.
Ipaxmuyeckas paboma. I'opeHne cmeceit OyTaHa ¢ BO3IyXOM.

Aukenbl. OOIas XapakTepUCTHKA HEMPEIeIbHbIX COeTMHEHHH. ['oMonornyeckuii psj, oomas
dbopMyna U HOMEHKIATypa aikeHOB. M3omepus allkeHOB: YTJIEPOJHOTO CKEJIETa, MOJOXKCHHS
KpaTHOH CBSI3U, TPOCTPAHCTBEHHAS (YUC-MPAHC-MOMeWsl), MEKKIAcCOBas. JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIbl JTHIeHA. Sp2-ruOpuamsanusi opOuWTaineii aToMoB
yriepojia. S-u T-CBA3M B aJKEHAX, pazlIMyue B UX MPOYHOCTH. AJUIMIBHOE W BUHWIBHOE
MOJIOKEHUE aTOMOB BOJIOPO/IA.

[Tosyuenue ankeHOB (AeruapaTanus U JETHAPUPOBAHUE) U NTOOOUYHbBIE PEAKIIUU, TPOTEKAIOLINE
opu 3ToM. XHMMHMYECKHE CBOMCTBAa ajKeHOB. Peakuuu paguKalbHOTO M 3JEKTPO(PUIBLHOrO
IIPUCOCIMHEHMS], OKUCIIEHUS IBOMHON CBSA3M, PAJAMKAIBHOTO 3aMELICHUS AJUIMIIBHOTO BOAOPOAA.
[TpaBuino MapKOBHUKOBa, €r0 3JEKTPOHHOE 00OCHOBaHUE. KOHKYypeHIMs MEXIy peareHToOM U
pacTBOPUTENIEM IIPU IPUCOECTUHEHUH.

Peakuusa nonumepusanuu. [lonumep u MoHOMEp. DileMeHTapHOE 3BeHO. PanukanbHas 1 HOHHAs
nosuMepusanus. CTeneHp nojuMepu3aluy U e€ BIUsSHUE Ha cBoiicTBa nmonumepa. [lomuatunen
Y IIOJIIIPONWIEH KaK KPYITHOTOHHAKHBIE IIPOLYKTHl XUMHUYECKOIO IIPOU3BO/ICTBA.

Jlabopamopnuwuii oneim. IloauMepusanus cTUpoa.

Huxkaoankanpl. CTpoeHne MoJieKya HnHKIoankaHoB. OOmias QopMyna ¥ HOMEHKJIATypa
UKIOANKaHOB.  M3oMepHsi  LUKIOANKAaHOB:  YIJIEPOJHOTO  CKeJeTa,  MEXKJIaccoBasd,
MIPOCTPAHCTBEHHAS (Yuc-mpanc-uzomepuu). Crienuuka CBONWCTB IUKIOATKAHOB C MaJlbIM
pazMepoM IuKia. Peaknuum mnpucoenMHEHUS U paguKanbHOro 3amemnieHus. CXOACTBO
[IUKJIOAIKAHOB C QJIKAHAMH H aJIKEHAMHU.

Aaxaauenbl. Kinaccuukanus ankaaueHOB 10 B3aMMHOMY PAcCIIOJIOKEHUIO KPAaTHBIX CBS3EH B
MOJIEKyJIe: CONpsKEHHbIE, KyMYJIMpPOBAHHbIE M H30JMpOBaHHbIE aueHbl. OOmas ¢opmyna,
HOMEHKJIaTypa ¥ U30MepHs alkaarneHoB. Pu3nveckne CBOWCTBA aiuKkaaneHoB. CXOJICTBO CBOWCTB
QIKEHOB U ankaaueHoB. OCOOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOEHUS U
CBOMCTB comnpsik€HHbIX ankaaneHoB (1,4-npucoenunenue). Bknan C. B. JlebeneBa B nomyueHue
CHUHTETHYECKOT0 KayuyKa.

AJIKHHBIL. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl  aleTWiieHa.  Sp-
ruOpuau3anus opOutaneil aromoB yriepona. ['omonormueckuit psan, obmas dopmyna u
HOMEHKJIaTypa aJIKUHOB. l3omepusi: YIJIepoJHOrO CKeJeTa, IOJIOKEHUsI KpaTHOM CBs3H,
MexKnaccoBasi. Pusndeckue cBONCTBA AIKUHOB.

XUMHUYECKUE CBOMCTBA aJIKMHOB: PEAKIIMU MIPUCOEIUHEHUS, B TOM uncie peakius Kydeposa kak
YCTapeBIINK CIIOCO0 MOTYYEHUST albJACTHI0OB M KeTOHOB. KHCIIOTHBIE CBOMCTBA TEPMUHATLHOTO
BOZIOpOAA.

Ipakxmuueckas paboma. IlonyyeHune u peakiuu aleTusIcHa.

MeTtoabl 3IEMEHTHOTO aHajdu3a OPraHMYEeCKOro BEIIECTBA. Y CTAHOBJIECHHE MOJEKYJIIPHOU
(I)OpMy.]II:I BeIIeCcTBa:. I10 ATOMHBIM COOTHOIICHUAM JJICMCHTOB B HeM, II0 MaCCOBBIM HOOJIAM
3JIEMEHTOB; IO MPOIYKTaM €ro CropaHusl.

HenpeneasHsle yrjiesoaopoabl B NPOMbINLIEHHOCTH. [Ipumenenue ankeHoB. Ilomyuenue
IIOJIMMEPOB:  NOJIMATWICHA, NOJUIPONWICHa, noauBuHwiIxiopuna. Ilomyuenue armerona,



AKpWJIOHUTpPUJIA, MPONMICHOKCHIA, METHWI-OyTHJIOBOro 3¢upa. TexHojgornyeckue MnpooIeMbl
3TUX npoueccoB. [lonydeHnue aaKkeHoB, aATKUHOB U AJIKAJUEHOB U3 MPUPOIHOTO CHIPbs. [TpruunHbI
CHIDKCHHUS HCIIONb30BAaHMS areTwieHa. [lepcreKTMBBI HMCMONB30BAHUS  aleTHICHA IS
MOJTy4YEHHUs IOJTMMEPOB.

Tema 4. Kucnopojicoaepxkaiiyue opraHu4eckue COeIMHEHUS

Cnuptsl. Knaccudukanust u HomeHknatypa ciupToB. ['omonorudeckuii psia u obmas Gopmyna
MPEAEIbHBIX OJJHOATOMHBIX COUPTOB. IlepBHUYHbBIEC, BTOPUYHBIC, TPETUUHbIE CIUPTHL. M30Mepus
U (u3MUeCKUe CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHas cBs3b MeXAy
MOJIEKYJIaMH ¥ €€ BIHSHHE Ha (U3NYCCKUE CBOMCTBA CHUPTOB. DH3MOIOTHYECKOE JEHCTBUE
METaHoJa M 3TaHOJIa Ha OpPraHu3M uesoBeka. BpelHble MpUBBIUKN U (DAKTOPBI, pa3pylIAIONIUe
310POBBE.

XUMHYECKHE CBOWCTBA CIIMPTOB: FTOPEHUE, KUCIOTHBIE CBOMCTBA, 3aMmeleHue rpynmnsl — OH (B
TOM 4YHCI€ Kak CHOcOO IOJNydyeHMsl TaJIOr€HAJIKaHOB), BHYTPU- U  MEXMOJIEKYJIApHast
neruaparanvs (Kak Crmoco0 TMOJIy9eHHs alKeHOB H  TPOCTBIX  3(HUPOB), OKHUCIICHHE.
Konkypupyromume peakiuu npu otuieryieHuy. [IpoGieMsl nosyyeHus anbJIeruioB OKUCICHUEM
CIIUPTOB.

MHoroaToMHEIE CIINPTHI, Hux HOMCHKIJIaTypa. CXO,Z[CTBO u pasinuusd CBOMCTB
OJHOATOMHBIX u MHOTI'OAaTOMHBIX CIIUPTOB. CBolicTBa CIIMPTOB, O6yCJIOBeHHI)IC
COCCAHUMHU T'MJOKCOTPYIIIIaMH: BA3KOCTbD, KOMHHGKCOO6pa3OBaHI/Ie.

OTHICHIIIMKONL M TIIMOCPUH KaK MIPpCACTAaBUTCIN MPCACIIbHBIX MHOI'OATOMHBIX CIIMPTOB.
KauecTBennas pcaknud Ha MHOT'OATOMHBIC CIIMPTBI U eé MNPUMCHCHUC JId PACIIO3HABAHUA
TIIMOCprHa B COCTaBE KOCMECTHUYCCKHUX CPEACTB.

Jlemoncmpayuonnwiii onvim. Peakuys CIUpTOB C HATPUEM.

Jlabopamopnwvie onvimul. I'openune cnuptoB. [lonydyenne Opomankana. BzaumoneiictBue cnupra
¢ kucnotoi. Oxucnenue cnuproB. Bsskocts cnuproB. PacTBopumocTs ciupToB. OOpa3oBaHue
KOMIUIEKCHOTO COE/IMHEHUSI MHOTOATOMHOTO CIIUPTa ¢ Meabto. [leruaparainus cnupTos.

Ilpaxmuyeckue pabomuwi. llonyueHue IMHUKIOTeKCEHa W3 IMKJIorekcaHona. [lomydyeHue
AIUIIMHOBOU KHUCJIOTEI.

Pacuémmnule 3a0auu Ha HaX0XI€HNE MAacCOBOM (0OBEMHOI) 10JIM BBIX0/1a MPOJAYKTA PEAKIUH.

Aabaeruabl U KeToHbl. Knaccudukaius anpaeruioB U KeToHOB. CTpoeHHe mpeaenbHbIX
alTbACTUNIOB. DJEKTPOHHOE ¢  TMPOCTPAHCTBEHHOE CTPOCHHE KapOOHWUIBHOM  TPYIIIHL.
['omonoruyeckuit psia, obmas ¢popMyna, HOMEHKIATypa U U30MEpPHUS MPEAETbHBIX albICTHI0B.
®u3nyecKnue CBOWCTBA NPEACIbHBIX QJIBJACTHIOB M KETOHOB. DU3MOJIOTMYECKOE [IEMCTBUE
anbpIeTUI0OB. XHUMHUYECKHE CBONCTBAa  KApOOHWIBHBIX  COCOUHEHHH:  HYKJICO(DUIHHOE
MIPUCOECTUHEHHE 110 KapOOHWIBHOM TpyIINe, THAPUPOBAHKE, TPUCOCTUHEHHUE K €HOJIBHOU (popme.
Oco0OeHHOCTH CBOWCTB anbAETHAOB: OKHCIeHHE. KadecTBeHHbIE peaklud Ha KapOOHHWIBHYIO
TpyHIy: peakius cepedpsHOro 3epKaia, B3aumojeiicTaue ¢ ruapokcuaom meau(1l).

Jlemoncmpayuonnsiii onvim. Peakius 6pomMa ¢ arieTOHOM.

Jlabopamopnvie  onvimel. HykneounbHOoe  MpuUCOETUHEHHE K alpleryaaM.  Peakuus
cepebpsiHOrO 3epKaina. Bocctanosnenue rugpokcuaa meau(1l).

Kapo6onoBbie kucjaorbl. Kmaccupukamuss 1 HOMEHKIATypa KapOOHOBBIX KHCIOT. CTpoeHue
MpeeTbHBIX OJJHOOCHOBHBIX KApOOHOBBIX KUCIOT. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHUIILHOM TPYIIITHI.

['omonoruyeckuit pan, obmas Gopmyna U GU3UUECKUE CBOMCTBA MPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOICTBA MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT
(peakuu ¢ METauIaMH, OCHOBHBIMU OKCHJIAMH, OCHOBaHMSIMU U COJISIMH) KakK IOJITBEPXKIACHUE
CXOJICTBA C HEOPraHMYECKHMMH KHcIoTamMu. Peakmmsa stepuduxanuu, e€ o0paTHUMOCTb.



OCOOEHHOCTH XMMHYECKHX CBOHCTB MypaBbMHOW KHUCIIOTHL. Bpicmine mnpenenbHble U
HenpeieIbHbIe KApOOHOBBIE KHCIIOTHI.

Ipaxmuyeckas paboma. Peaxuus stepuduxarvm.

Caoxuble 3¢upbl. CTpoeHHE U HOMEHKJIATypa CIIOXHBIX (QHUPOB, MEXKKIACCOBAS U30MEPHUS C
KapOOHOBBIMU KuCIOTaMU. CrocoObl MONy4eHHs CIOXKHBIX 3PHupoB. [IprMeHeHHE CIOKHBIX
3¢ 1poB B NUILIEBON 1 ap()rOMEpHOIl MPOMBIIIIEHHOCTH.

Kupsl. Crpoenune xupoB. PacturenbHble U )KUBOTHBIE XKUPBI, UX cocTaB. Du3ndeckue cBOKWCTBA
KUpoB. buosornueckas ponb KUPOB. XUMHUYECKHE CBOMCTBA JKUPOB: THIPUPOBAHMUE,
okuciaeHue. I'maponu3 (OMbUIEHHE) JKUPOB Kak CHOCOO IPOMBIIIJIEHHOTO IOJIy4eHHs coJiei
BBICHIMX KapOOHOBBIX KUCIOT. IlpumeHenne »upoB. MpUIl Kak CONM BBICHIMX KapOOHOBBIX
KHCJIOT. Moro1ue cBOKWCTBa Mbla.

[TpakTuyeckas padora. CBOWCTBA KUPOB.

Kucaopoacoaep:xamme OpraHnyeckKue coeIMHEeH U B NPOMBIILIEHHOCTH U
obITy. [Ipou3BoacTBO U nepepaboTka MeTaHOMNA, alleTOHA, ATaHOIa, (OpMaIbAeTHIa, YKCYCHOU
kucnotel. IlpomsBoacTBo mnonmaTUIeHTEpedTanara. lcnonb30BaHue KHUCIOPOACOAEPKAILINUX
coequHEeHUH B ObITY. Ponb riuiieprHa B IpOMBIIUIEHHOCTH KaK 0TX0/1a IPOM3BOCTBA MbLIA.

Tema 5. Apomaruueckue coeIuHEHUs (apeHbl)

benzon. Ucropus otkpsitus. ®opmyna Kekyne. 'omonoru 6ensona. M3omepust 1 HoOMEHKIIaTypa
3amecTuTenell B 0EH30JbHOM KoJiblie. Opmo-, mema-u «apa-nojoxxeHus. OTauune XuMHUYeCKuX
CBOWCTB O€H30J1a OT CBOMCTB aJIKEHOB.

Peakuuu 6pOMI/Ip0BaHI/I${, THAPpUPOBAHUA U HUTPOBAHHA 6CH30J18., OKHCJIEHHST OOKOBBIX LeneH.

DJEeKTPOHHOE CTPOCHHE MOJIEKYJIbl OeH30j7a M apoMaTHyHOCTh. Comnpsbk€HHas Tr-cucremMa B
Mojekyie OeH3ona. beH3onbHOe Koablo. IIpuMepbl ApyruxX apoMaTHUECKUX COEIAMHEHHH.
ApomaTuyeckue yrieBoa0poabl (ApeHbl) KaK yriIeBOJ0PO/Ibl, CoJepKalIie OEH30IbHOE KOJIbIIO.

Peaknmu 3amemieHuss B OCH30JBHOM KOJbIE. MeXaHHM3M DIEKTPOPHIBHOTO 3aMEIIeHHs.
BnusHue 3amectuTeneif Ha CKOPOCTh M OPHEHTALMIO JIEKTPOPHUIBLHOTO 3amerieHus. Opmo-
napa-opuenmanmyl (AKTUBUPYIOIINE 3aMECTHTEIHN) W MeTa-OPHUEHTAHTHI (J1€3aKTHBUPYIOIINE
3aMECTUTEINH).

Jlabopamopnvie onvimel. CpaBHEHHE B3aHMMOJIECHCTBUS OEH30Jla W ILUKIOTEKCeHa ¢ OpoMoM.
Oxkucnenne Oenzona. Peakius Oenzona ¢ a3orHoW kucinotou. CpaBHEHHE peakiui OeH3oia,
ToIIyoJa, TuMona (uiu ¢peHosna) u 6€H30iHON KUCIOTHI ¢ OPOMOM U a30THOM KHUCIOTOM.

@eHoJIbI M apoMaTHYecKHe cnupThl. MHOroaromusle ¢enonbl. [lomyduenne deHoa.
ComnpsikeHre HEMoAeNEHHON Maphl KUCIOpoJa ¢ OEH30JIBHBIM KOJBIIOM. KUCIOTHBIE CBOMCTBA
deHonma u >meKkTpodabHOE 3aMelieHHe B OEH30JbHOM KOJblle. DEHONMAT-MOH KakK JIMTaH]I.
[Tpumenenue denona. CXoaCTBO apOMaTHYECKUX CIIUPTOB C MPECIbHBIMH.

Ilpakxmuueckasa paboma. BnusHue apoOMaTHYHOCTH Ha CBOMCTBA COEMHEHHH.
Tema 6. Opranndeckue COeTMHEHUS Pa3HbIX KJIACCOB

Ianorenankanbl. Homenkmatypa W ToilydeHwe rajoreHaikaHoB. HykneodubHOe U
pajMKalIbHOE 3aMEIIEHHE, OTLICIUIEHHE TajJoreHoBojopona. KoHKypeHLus OTLIEIUIEHHs U
3aMEILEeHMs], YCIOBHS NPOTEKaHUs PEakUWH B Ty WIM JpYyryro cropony. [IpaBmiio 3aiinesa.
Peakuus Bropua. Peaknus Pedopmatckoro. Ilomyuenune peaktuBa ['punbspa. [Ipumenenue
TQJIOTCHAJIKAHOB KAk IEHHBIX IPOMEKYTOYHBIX MPOAYKTOB [UISl TOIYYECHHsS JIPYIHX
(YHKIMOHATIBHBIX MPOM3BOAHBIX. IIpoTHBOpeUMs WX MNPUMEHEHHS NPUHIUIAM <3eIEHOH
XUMHNY». OPpeoHbl, NOTUBUHUIXIOPU, TOJUTETPAPTOPITHIICH.

MeTtaji0o0prannyecKkue COeJUHEHMsI: S-COCIMHEHUS U M-KOMIUIEKChl. MeTamtoopraHu4eckue
S-COEIUHEHUS] KakK OJleKTpopmiabl U Kak ocHoBaHus. DeppoleH. m-KOMIUIEKCHl —Kak



Katanuzaropsl. [lomyuenue OeH307a M3 aleTWIeHA Ha HHUKEIbOPTaHMYECKUX KaTalu3aTropax.
Karanuzatop Llurnepa—Harra.

Amunbl. Knaccuukanus aMMHOB TIO TUIY YIJIEBOAOPOAHOTO pajMKalla U YACITY aMHUHOTPYII B
MOJIEKYJIE. DJIEKTPOHHOE U INPOCTPAaHCTBEHHOE CTPOCHHME IPEIENbHBIX aMUHOB. Dusnyeckue
CBOICTBa aMHMHOB. AMMHBI KaK OpPraHMYECKHE OCHOBAHUS: PEAaKUMU C BOJOM, KHCIOTaMHU.
Kommekcoobpa3oBaHue ¢ yuacTueM aMHHOB.

AHUJIMH KaK NPeACTaBUTENb apOMaTUUECKUX aMUHOB. CTpOeHHE MOJIEKYJIbl aHUIMHA. [[prunHbI
ocJIa0JIeHUsI OCHOBHBIX CBOMCTB y aHWJIMHA B CPaBHCHMHM C aMHUHAMH MPEJEIBHOTO psja.
XUMHUYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OPOMHOW BOJIOW, OKUCIICHUE.
[Tonydenne amMuHOB aJKWIMPOBAaHUEM aMMHaKa M BOCCTAaHOBJIECHHUEM HHUTPOIPOU3BOIHBIX
yriaeBonopoaos. Peakuus 3ununa.

Oprannyeckne coeAMHEHUs] a30Ta B MNPOMBINLIEHHOCTH. [IpoMbllieHHOE TOTyYeHHE
aHwivHa. CHHTE3bl KpacuUTeNed M MOJUMYPETAaHOB HAa OCHOBE aHWIMHA. AKPUIOBOE BOJIOKHO.
[Tomamuasl (KarpoH, HEWJIOH, KeBJap), MyTH MX CHUHTEe3a. Peakuusi MOJIMKOHIEHCAUU U €€
TEXHOJIOTUYECKUE TPYIHOCTH. AHMOHOOOMEHHBIE CMOJIbI, yIaBJIMBAaHUE YTIICKUCIIOTO ra3a.

Jlabopamopnvie onvimel. OCHsABHbIE CBOMcTBa aMHMHOB. CpaBHEHHME OCHOBHOCTU aHWUJIMHA M
ammuaka. KommiiekcooOpa3zoBaHue ¢ yuacTUEM aMHHOB.

Ipaxmuuyeckas paboma. Ilonyuenue u ucciae10BaHUE AHUIIMHOBBIX KPACUTEIEH.
Tema 6. XuMHus XKU3HU

3epkajabHas uzomepmus. OnpeseneHue 3epKajJbHbIX HU30MEPOB (SHAHTUOMEPOB). XHUPAIbHOCTh
MOJIeKyN, €€ ycnoBHs. PasnuueHHe ONTHYECKMX W30MEPOB [0 BPAIICHHIO IUIOCKOCTH
nojsipuzanuu  ceera. PopMa KpPUCTAJUIOB 3€pPKAIBHBIX HW30MepoB. I[lposBienue pazmuuums
XMMHUYECKHX CBOMCTB 3€pKabHBIX M30MEPOB B XMPAILHOM OKPYXEHHUU. XUPATbHOCTH >KMBBIX
OpraHU3MOB.

Jlabopamopnvie onwvimul. I3roToBIIeHNE MOJeNell MOJEKYJT MOJOYHOW KHCIIOTHI. Bparenune
ONTHYECKMMH H30MEPAMH IUIOCKOCTH IOJISIpU3aluu cBeTa. PaszierieHne KpUCTaJUIOB BHHHOU
KHUCTIOTHI 110 hopMe.

Yraesoabl. Kimaccudukarmuss  yriaeBogoB: MOHOCaxapuabl, AHWCAXapuabl, MOJHCAXaPHIbI;
TPUO3bI, TETPO3bI, MEHTO3bI, T'eKCO3bl. DU3NYECKHUE CBOWCTBA M HAXOXKICHUE YIJIEBOJIOB B
npupone. [mrokoza kak ampaerunocnuptT. @opmynsl Oumepa ¥ IUKINYECKHE (HOPMYIIBI
yrieBooB. M3omepsl rimoko3bl. [lomydeHue TITIOKO3bI. XWUMHUYECKHE CBOWCTBA TIIFOKO3BIL:
alMIMPOBaHHUE, AIKWIIMPOBAHUE, CITUPTOBOE u MOJIOYHOKHCIIOE Opo’keHue.
3KCHepI/IM€HTaHBHBI€ JOKa3areiibCTBa HaJINYUsA aHBI[CFHI[HOﬁ N CIUPTOBBIX I'PyHIT B I'NIFOKO3C.
[Tpumenenue raoko3sl. Pudozannezokcuprdosa.

Onurocaxapuapl. Caxaposza. Baxueimme mgucaxapunbl (caxaposa, 1aKkmosd, Maibmo3a), X
CTpoeHHe U HU3MUYECKUE CBOWMCTBA. [ MAPONIN3 caxapo3bl, 1aKkmo3sl, MANBTO3bI. [IpoMEBIIIIIIeHHO
MOJTy9YeHHE caxapa.

Kpaxman u nemmonoza kak OMOJIOTMYECKHE MOIMMEpbl. XUMHUYECKHE CBOICTBAa Kpaxmala
(ruapoaN3, KaueCTBEHHAsl PeakiMs C MOJAOM Ha Kpaxmal U e NMpUMEHEHue A 0OHapyKeHUs
Kpaxmajia B MPOAyKTaX MUTaHUs). XMMHUYECKHUE CBOWCTBA IIEJUIIOI03bI: THAPOIN3, 00pa3oBaHue
CJIOKHBIX 3¢upoB. [IpumeHenne u 6uosoruueckast posib yrieBoaoB. OKHCICHUE YIIEBOJI0B —
VCTOYHUK SHEPTHH JUIsl )KUBBIX OpraHu3MoB. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha IpUMEpe
alETaTHOTO BOJIOKHA.

Jlabopamopuvie onvimol. BzaumonerictBue TOKo3bl ¢ ruapokcunom wmenu(Il). Peakmus
IJIIOKO3bI ¢ okcuaoMm cepebpa(l). BzammopeiicTBue caxapo3bl € THAPOKCHIOM KaJbIHSL.
[IpuroToBieHrne KpaxMajdbHOTO KJIEHCTEpa M B3aUMOJCHCTBHE Kpaxmajia ¢ MoAoM. ['maponus
KpaxmMaja.



AMHUHOKHCJI0TBI. CTpOEHHE MOJIEKYJ U HOMEHKJIATypa aMHHOKUCIOT. ['omosornueckuii psg,
u30Mepusi M (U3MYECKHE CBOWCTBA MPEAEIbHBIX AMHHOKUCIOT. AMHHOKHUCIOTHI Kak
amQoTepHble OpraHudeckue coequHeHus. L[Butrep-nonsl. Peaknyn aMuHO- 1 KapOOKCHIIBHBIX
rpynn aMUHOKHMCIOT. buonoruueckoe 3HaueHue o-aMuHOKUCIOT. CuHTe3 nentuaos. [lonyuenne
Y IIPUMEHEHUE aMUHOKHCIIOT.

Beaxn. [lentunnas cBsi3b. benku kak npupoaabie ouononumepbl. CocTaB M CTPOCHHE OCITKOB.
Crtpykrypa Monekynbl Oenka. OCHOBHBIE aMUHOKHUCIIOTBI, 0Opa3yronue Oenku. XUMUYECKUE
CBOICTBa OEJKOB: THAPOJM3, JIEHATypalys, KauyeCTBEHHBbIC (IIBETHBIC) pPEAKIUU Ha OCIKH.
JlocTrxkeHus B M3y4SHUH CTPOCHUS U CUHTE3a OEJIKOB.

Jlabopamopmuwiii onvim. 1|BeTHBIE peakIuy Ha OCIKH.

A3oTcoaepxkaliie TreTepoOUUK/IHYECKHe coeAnHeHus. [luppos ¥ nUpUIUH: DBIEKTPOHHOE
CTPOCHHE, APOMATUYECKUN XapaKTep, PasjvdMs B IPOSBICHUU OCHOBHBIX CBOWCTB. [lypuH un
NUPUMHJIUH.

HyxnenHoBble KUCIOTHL: cocTaB U cTpoeHue. CTpoeHne HyKIeoTuA0B. CocTaB HYKJIEHHOBBIX
kucnot (JHK, PHK). Ponb HyK1€MHOBBIX KUCTIOT B )KH3HEACSITEIbHOCTH OPIaHU3MOB.

Mertabonusm. ®epmeHT u cyOctpar. [IpyHIMD KOMIIJIEMEHTapHOCTH B paboTre (epMeHTa.
I'opmonsl. Helipomenuaropsl.

Tema 7. llonumepsl

Knaccugpukanus nonumepoB. OCHOBHbIE CHOCOOBI  HOJIYYEHHS  BBICOKOMOJEKYIISPHBIX
COCIMHEHUI: pEeaKkIUu MOoJUMepU3allul U MNOoJuKOoHJAeHcanuuu. CTpoeHHue U CTPyKTypa
IIOJIMMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT CTPOECHHs MOJIEKYN. TepmoIacTHYHbIE U
TepMOpeaKkTUBHbIE nonMephl. KonneHcanronHsie noanMepsl. [IeHonnacTsl.

Kayuykn. Bynkanuzauus kayuyka. Pesuna. CrepeoperyinspHble Kayuyku. Comnoiammepsl.
MHuoroo0pa3ue BUJIOB CHHTETUYECKHX KaydyyKOB, UX CBOMCTBa U mpuMeHeHue. Knaccudukanus
BOJIOKOH. CuHTeTnueckue BosiokHa. [lommddupHbie U monuaMuHbIe BOJOKHA, UX CTPOCHHE,
cBoiicTBa. [IpakTHYeCKO€ HCII0JIHb30BAHUE BOJIOKOH.

[lepcriekTHBBI pPa3BUTHS MOJIMMEPHBIX MaTepuanoB. CoNOJIMMEpHI, YCOBEPILIEHCTBOBAHUE
TexHoJoruil. Humesble NONMMEpBl: CUHTETHYECKHE IUIEHKM (M30JSA0US  UIsl IIPOBOJOB,
MeMOpaHBbI JIJIsl OIPECHEHUS BOJIbI), 3alllUTHBIE MIEHKU. [IpoBoasiine opraHuuecKue MoJIUMEpHI.
KomnosutHble MaTepuansl. [lepcreKkTUBBI MCIIONB30BaHMs KOMIIO3UTHBIX MarepuasioB. HoBbie
TEXHOJIOTMH JTaJIbHEHIIEr0 COBEPIICHCTBOBAHUS MTOJIMMEPHBIX MATEPHAJIOB.

Tema 8. [IpakTyeckue aceKTbl XUMUU

OcHoBbl nunieBoi xumun. KanopuiHocTs numu. benku, >KMpel U YII€BOAbI KaK MUTATEIbHBIE
BellecTBa. XpaHeHue nuiu. [Iporeccel, mporekaromue Mpu TEPMUYECKON 00pabOTKe MUIIH.
Buramunsl. KoncepBantsl. [Iumessie 1o6aBku. PaninonanbHoe nuTaHue.

Ilpakmuueckas paboma. Kpaxman B TUIIEBBIX MTPOTYKTaX.

Otnenbl KEeyJOYHO-KUIIEYHOIO0 TpakTa M MPOXOASIIME B HUX XUMHUYECKUE ITPOIIECCHI.
Amwuiiaza, ManbTasa, JakTas3a, MelCcHH, TPUIICUH, Juna3el. BopoTtHas cucrema. Ponb meuenu B
nuiieBapeHuu. PaimonaibHOE MUTAHKE.

SnoButele Bemiectsa. JlertanbHas no3a. MexaHusMbl JeWCTBHUA S710B. PoOJb II€eUEHH B
00e3BpeKMBaHUU TOKCHUYHBIX BelecTB. JleueHune orpasnenuil. [IpaBuna 6e3omacHoil paboThI ©
€IKUMU, TOPIOYUMHU ¥ TOKCUYHBIMU BEIIECTBAMU, CPECTBAMU OBITOBON XUMUHU.

JlexapctBa. [To60uHbIe 1EHCTBHS JIEKAPCTBEHHBIX BellecTB. Pa3paboTka v BHEIpEHUE JIEKapCTB.
[TpoOnemsl, cBA3aHHBIE C OECKOHTPOIBHBIM IPUMEHEHHEM JIEKAPCTBEHHBIX MPENapaToB.



[ToBepXHOCTHO-aKTUBHBIE BellecTBAa. MorwmMe u 4yucTAmmMe cpencrsa. [loBepXHOCTHOE
HATSDKCHHE. OMYIbrHUpoBaHUe KUpoB. Kiaccudukarmsi MOBEPXHOCTHO-AKTUBHBIX BEIIECTB.
CocTtaB MOIOIIMX CPeICTB. BiusiHuEe ®ECTKOCTU BOJIbI HA CBOKMCTBA MOIOIINX CPEJICTB.

11 xaacc

Tema 1. CTpoeHue BeniecTsa

HcTopus pa3BUTHS NPEACTABIEHUN O CTPOEHUHU aTOMa. ATOMBI KaK 4acCTHLIbI, HE U3MEHSAIOIINECS
B XUMHYeckux peakiusax. OTkpbiTHe paguoakTuBHOCTH. Monenn atoma Tomcona, Haraoxw,
Pezepdopna u bopa. dyanusm snexrpona. Ypasuenue [Ipénunrepa kak 6a3a s COBpeMEHHBIX
MoJieJIel cTpoeHus aToMa.

XUMHYECKUE DJIEMEHTHI, HYKIHIbI, W30TOMNbl. CTpOCHHE aTOMHOTO sjpa. ATOMHBIM HOMED.
MaccoBoe uucno. 30Tonsl.

HpI/IMeHeHI/Ie OTACJIBHBIX U30TOIIOB U npo6neMa HX PasgcCiICHUs. Meuenble aTOMBI.

Macca u sHeprusi B XMMUYECKHX M SIEPHBIX Ipolieccax. 3aKOH COXPaHEHUs MacChl. 3aKOH
coxpaHeHHs dSHepruu. JedekT Macchl.

[Tepuognuecknii 3akoH. DU3MYECKUI CMBICI IEPUOJUYECKOro 3akoHa. Pacmpenenenue
AJIEKTPOHOB B aTOMax 3JIEMEHTOB MalbIX HEPUOAOB. DJIEKTPOHHBIE YPOBHM U IOAYPOBHHU.
OpGutans. KBantoBble uucna. PacnpeneneHue 371€KTPOHOB 10 SHEPreTHUYECKHMM YPOBHSM U
IIOAYPOBHSIM B COOTBETCTBUM C IPUHLWIIOM HAuUMEHBIIEH JHEPruM, NPaBWIOM XyHIA U
npuHiunoM [laynu. DnexkTpoHHas KOHGUTypalus aToMa.

OcobenHocTu CTPOCHUA SHCPIrCTUYCCKUX ypOBHeﬁ aToMOB d-371€EMEHTOB.

[lonoxxenne B NEPUOTUYECKON CHUCTEME JIAHTAHOUIOB, AKTUHOMJOB M HCKYCCTBEHHO
MOJTYYEHHBIX 3JIeMeHTOB. KiaccuduKkaius XUMHUYECKHX 3JeMeHTOB (S -, p-, d-, f-ameMenTsr).
Hcnonbp3oBaHne peaKo3eMeNbHbBIX 2JIEMEHTOB. OTKPBITHE HOBBIX XMMHUYECKUX DJIEMEHTOB.

OO0pa3oBaHre XUMUYECKOH CBsA3H. BajeHTHbIE 37€KTPOHBL. DJIEKTPOHHAs NMPUPOJa XUMUUECKON
cBs3u. OOpa3zoBaHHE KOBaleHTHON CBsa3UM. OCHOBHOE W BO30OYKIEHHOE COCTOSHHUS aroma.
Nonnas cBsA3b. [[puunHbl 1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB M UX COCIMHEHUM
I10 IIEpUOJaM U IpyIam.

®opma Monekyna. Teopuss OTTalIKUBaHUS JJEKTPOHHBIX TIap BaJIEHTHBIX OpOUTANEH.
['mbpuauszanus aToMHbIX opOutanei. IlpenckasaHue QOpMBI MOJIEKYJIbl € TOMOIIbIO
IpeJICTaBICHUN 0 THOpUAN3ALUU OpOUTaIEH.

MexmornekynspHble B3auMoaencTBUs. OpHEHTAalMOHHOE U JMCIIEPCHOHHOE B3aMMOJEHCTBHE.
Bnusaue cTpyKTypbl M (OpPMBI MOJIEKYN Ha CHIIY MEXMOJEKYISIPHBIX B3aUMOACHCTBUI.
Bonoponnas cBs3b. BinsHue MexMONEKyNIsSIpHBIX B3aMMOAEHCTBHM Ha (pu3nyeckue cCBONCTBA
BEIIECTB.

Kpucrannmueckue u amop¢Hble BemiecTBa. THIBI KPUCTAIMYECKUX pPEIIETOK (aToMHas,
MOJIKYJIsIpHasi, MOHHAs, MeTajulndyeckas). Metalmuyeckas CBs3b. 3aBUCHUMOCTb (DPU3MUYECKHX
CBOICTB BellleCcTBa OT TUIAa KpUCTAUINYECKOH peméTku. [IpruunHbl MHOrooOpas3us BEIIECTB.

CoenuHenus mnepeMeHHOro cocrtaBa (Oeproyiuabl). I[IpUYMHBI  HECTEXMOMETPUYHOCTH:
BaKaHCHH, U30MOP(U3M, BHEIpeHHE aTOMOB U Moiekyil. Knarpatel. [Ipumenenne 6epToinmos.

Jlemoncmpayuonnwiii onvim. CIEKTp UCITYCKAHUS BOJIOPO/A.

Ilpakmuueckue pabomwi. I3ydeHue CHIeKTpoB Ta3oB. PacrosHaBanue coequHEHUN ¢ pa3HOM
KPUCTAJUIMYECKOU pEIETKOM.

Tema 2. PacTBOpEI ¥ AUCOEPCHBIE CUCTEMEI

Hucnepcuele cucrembl. Kosutouansle cucremsl. MctunHble pacTBOphl. PacTBopeHue kak
(UBUKO-XUMHYECKHUH TIPOIIECC.



Crioco0Obl BBIpaXEHUsI KOHILIEHTPALMM PAacTBOPOB: MAaccoBas JOJIA PACTBOPEHHOIO BEIECTBA,
MOJISIpHAs! ¥ MOJISUTbHASI KOHLICHTPAIUH.

Ipaxmuyeckue pabomei. [IpUroToBNeHNE pacTBOpa C 33aJaHHOW MOJSPHON KOHIIEHTpAaILUEH.
Omnpenenenre KOHIEHTPAIMU BEIIECTBA MO €ro OKpacke (KOJOPUMETPUUECKUM METOIOM).

Tema 3. DHepreTrka XMMUUYECKOM peakluu

Tepmoxumuueckue ypaBHeHus. TermioBod 3¢ddexr peakmuu. Ternora oOpa3oBaHus. 3aKoH
['ecca. Pacuér TemmoBoro addexra peakyuu 1Mo JaHHBIM O TEIUIOTaX 00pa30BaHUsL.

Xumu4aeckas TCPMOANHAMHKA. Hpe,[[CKEBaHI/Ie BO3MOXXHOCTH mponecca KakKk 3ajJa4da
TEPMOIUHAMUKH. TepMOI[I/IHaMI/I‘ICCKaﬂ cHuCTEMa. KOHTpOJ’II)HaH IMOBEPXHOCTh. PacmnpeHHaﬂ
cucreMma. OTKpBITBIG 1 3aKPBIThIC CUCTCMBI. TepMOI[I/IHaMI/I‘-IeCKI/IC mapaMeTpbl U IMPOUCCCHI.

OHeprus B TEpMOJMHAMUYECKUX Mpoueccax. [lepBblii 3akOH TepMOAMHAMUKH. TerioBoe
paBHOBecue. BHyTpeHHsst sHeprus. PaboTa TepMOAMHAMUYECKOH cHCTEMBbl. ODHEpreTuka
pa3pbiBa 1 00pa30BaHUs CBS3EH.

Ouranbnus. M3o0xopHble U M300apHbIe MPOIECCHl, pa3inuue B UX TerioBoM sddekre. Pacuér
M3MEHEHUS SHTAIBINH B Tiporiecce. OreHka 3Haka U3MEHEHUSI SHTAJIBITUU.

OHTpoINUs ¥ BTOPOH 3aKOH TE€PMOIAMHAMMKH. DHTPOINHUS TBEPIBIX, KUIAKUX U ra3000pa3HbIX
BellecTB. Mi3MeHeHue SHTPOIIUY B pa3HbIX IIPOLECCax U OLIEHKA €€ 3HaKa.

Hampapnenue XuWMHUYECKMX TMPOIECCOB B OTKPBITHIX CHUCTeMax. | epMOJAMHAMUYECKUE
noteHuuansl. JHepruss [m60ca. Dueprus [enpmroneua. YciaoBus MpoTeKaHUs H300apHO-
M30TEPMUYECKUX U U30XOPHO-U30TEPMHUUECKHUX MTPOIIECCOB.

OHepreTuyeckue mpoOsieMbl dYeloBedecTBa. XHUMHS W dHepretuka. Bo3oOHoBiseMble U
HEBO300HOBJIsIEMbIE MCTOUHUKU 3HEpruH. D(P(PeKTUBHOCTh NepepaboTku 3Hepruu. Ilmockl u
MUHYCHI siiepHON 3HepreTuku. [IpobiieMa HEpaBHOMEPHOCTH BBIPAOOTKU AJIEKTPOIHEPIUU U €€
xpaHeHus. TormBHbIE 251eMeHThl. CIIOPHBIE aCNIEKTHI BOJOPOJAHON SHEPTETUKH.

Ilpakmuueckue pabomul. Onpenenenue TermtoBoro ddexra peakuun HerTpanuzamuu. OneHka
sHepruu I'ub0ca pa3HbIX MIPOLECCOB.

Tema 4. CKOpOCTEL pEAKIIMU U XUMHUYECKOE DABHOBECHE

['omorennsie U reTeporeHHbie peakiuu. CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX
(bakToOpoB: TPUPOJBI PEATUPYIONIMX BEHIECTB, KOHICHTPAIMU pEarupyrolux BeIECTB,
temriepatypbl (mpaBwio Bant-T'odda), mniomanu peaknnoHHONW TOBEPXHOCTH, HATHYUS
KaTaau3aTopa. DHEPrus aKkTUBALMKU. AKTUBUPOBAHHBIN KOMILIEKC.

KaTaJ'II/IBaTOPBI U Katanau3. MexaHu3M JeiCcTBUS KaTaJi3aropa. Pomib KaTaJIn3aToOpoOB B IMPUPOIC
W MPOMBIINIJIICHHOM ITPOU3BOJACTBE. ABTOKaTaINTHICCKHE IMPOLECCHI.

OO6parumocTh peakuuii. XuMuueckoe paBHoBecHe. CMeleHne XMMHUYECKOT0 PaBHOBECHS O[T
JNENCTBUEM pa3InyHbIX (DAKTOPOB: KOHLEHTPALIMU PpEAreHToB WM MPOAYKTOB pPEaKIUH,
naBieHus, Temmneparypsl (mpuHuun Jle Illarense). Pons cMemeHus paBHOBecHs B
TEXHOJIOTHYECKHX MpOIECccaXx.

Koncranra PaBHOBECHA. BI)Ipa}KeHI/ISI OJI1  KOHCTAaHT PaBHOBECHUA B Pa3HBIX YCIOBHAX.
PaBHOBecHEIE KOHIOCHTpaluu, HnX pacqéT. Koncranrta PaBHOBCCHA KaK KOJMYCCTBCHHOC
BBIPAXKCHUEC 3aBUCUMOCTH CMCIICHHA PaBHOBECHA OT KOHIICHTPAUH.

Jlabopamopnvle onvimsi. Pa3znoxeHne mepoKcHaa BOAOPOJA B NPUCYTCTBHM IE€pPMaHTaHATa
Kanus. PaznoxeHune nepokcua BOAOpOAa B IPUCYTCTBUM KaTanas3bl. ABTOKAaTaIN3.

Ipakxmuueckas paboma. ViccnenoBanue CKOPOCTH peaklUu.

Tema 5. PaBHOBecHBIE IIPOIIECCH] B paCTBOPAX




OnexTponuTHyeckas aucconuanus. CHUIbHBIE U C1a0ble 3JIEKTPOIUTHL. Teopusi compsKEHHBIX
KHUCIOT U ocHOBaHUM. KoHcTaHThl KMCIOTHOCTH. HampaBieHue KUCIOTHO-OCHOBHBIX peakLuil
coryiacHo Teopun bpéucrena— Jloypu. ABToaMCCOIMALINAS BOABI.

Bonoponnsiii mokazarens (pH). pH-merp. pH pacTBOpoB KHCIOT M OCHOBaHHMHM pPa3HBIX
KoHLeHTpauui. MonHoe npousseneHue Boasl. Popmynsl i pacuéra pH. pH npupogneix u
O6uonornyeckux cped. ['Maponus3 HOHHBIX cOelMHEHMH. ['MApOIN3 Kak KUCIOTHO-OCHOBHBIM
npouecc. Cmelenue paBHoBecus rupoaunsa. IlomHsiil rugponms.

bydepnubie pactBoprel. CoctaB 0ydepnbix cuctem. Pacuér pH OGydepHoro pactBopa. 3HaueHue
Oy(epHBIX CHCTEM B KHUBBIX OPraHU3MaX, IPUPOJIE U OXPaHE OKPYKAIOLIECH CPEIbI.

Kucneie M ocHSIBHBIE COJIM, HMX KHCIOTHO-OCHABHBIC pPCAKIHMHU, B TOM YHCIIC THUAPOJIN3.
Konkypenuus o0pa3zoBaHus OCHOBHBIX COJIEH M T'MIPOKCUAOB MeTaylIoB. OCHOBHBIE COJIM Kak
MUHEPAIbHOE CHIPBE.

HNonooOmennble peakiuu. KpaTkue HOHHBIE, MOJHBIE MOHHBIE M MOJICKYJISIPHBIC YpaBHEHUS
peakiuii. YclioBue MpoTeKaHusi MOHOOOMEHHOW PEeaKInu.

KomruiekcHbie coeiMHEHUS, UX CTPOCHUE M HOMEHKJIATypa.
AmdotepHocTs. OOpa3oBaHKe I'MAPOKCOKOMILTIEKCOB KaK MPHUUKMHA aM(pOTEPHBIX CBOWCTB.

Jlabopamopnuvle onvimel. BausiHAue pacTBOPHUTEN Ha CTEMEHb aucconuanuu. Kuciorel kak
QJICKTPOJUTBI U HX PpCaKOWHu C MCTaJIaMH. 3aBUCUMOCTD pH OT KOHLCHTpaluWu KHUCIIOTHI.
N3smepenne pH pa3ubix pactBopoB. I'uaponus kapouna kanbims. [Ipurorosienue docharHoro
Oydepnoro pactBopa. CBoiictBa rTHApokcuaa amoMuHus. [lonmydenue amdoTepHBIX
THIPOKCHIOB. Peakiuu kucibix cosel. B3aumopeiictBue coseir Meau ¢ ammuakom. Tlomyuenue
komruiekcHoro coeaunenust Nax[CuCly] XK. IMoxyuenue komiuiekcHoro coenunenus [Fe(SCN)a].

Ilpakmuueckue pabomei. OnipefieieHHe KOHCTAHTBl JHCCOLMALMU YKCYCHOM Kuciotsl. pH-
MeTpUYECKOe TUTpOBaHKE. KOHIYKTOMETpHYECKOE TUTPOBAHUE.

Tema 6. OKHCIUTENHHO-BOCCTAHOBUTENBHBIE IIPOIIECCHI

SJICKTpOHHO'I/IOHHBIe MOJIypCaKInu. MeTtoapl SJICKTPOHHOT'O U 3JICKTPOHHO-UOHHOT'O Oananca.

HampaBnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuil. CTaHgapTHBIA  BOJOPOAHBIN
anekTposl. CTaHIapTHBIA AJIEKTPOIHBIN MOTEHIIMAT CUCTEMBI. Pl CTaHZAPTHBIX AIEKTPOIHBIX
noTeHIUanoB. OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIA MOTEHIMAI Cpelbl Kak IOoKa3aTelb €€
OKHCITUTEIHFHO-BOCCTAHOBUTENLHOM ClIOCOOHOCTH. Penokc-anekTpo.

CranmapTHBII BOJIOPOIHBIN 3JIEKTPO.
Huarpamma Ilyp6e. [Ipeackazanue peakiuuii COeAMHEHUH 31eMeHTOB 1o auarpamMmam IlypGe.

XUMHUYECKHE WCTOYHUKH TOKA. [ adbBaHMUECKHH »JJIEMEHT. AKKYMYJSITOPbl. TOIUIMBHBIC
AJIEMEHTHI.

3HCKTpOJ'IPI3 pacTBOpPOB M pPacCIIaBOB coJIeii. HpaKTI/I‘-ICCKOe MNPUMCHCHUC DBJICKTPOJIM3a JIA
MOJIYYCHH A HICJIOYHBIX, IICTOYHO3EMEIBHBIX METAJIJIIOB U AJIIOMUHUA. KomnaecTBeHHEBIE aCIEKTHI
SJICKTPOJIN3A.

Pacuémnuie 3a0auu vHa Bpems nposeaeHus nexrponusa u KI1/ sanekrponn3épos.
Hemoncmpayuonnule onvimoel. DIEKTPOIIN3 Pa3HBIX PACTBOPOB.

Jlabopamopnvie onwvimul. [lucnponopiimonupoBanne uona. Peakmus cynbdara memu(Il) c
noauaoM kanus. [loTeHnmansl OKUCIUTENEH U BOCCTAHOBUTENEH. BIIMsIHUE KUCIIOTHOCTH Cpeabl
Ha €€ peJOKC-TIOTeHIMaI. BiusHue COOTHOUIEHUSI OKUCIUTEIb—BOCCTAHOBUTENb HAa PEIOKC-
noTteHman cpeasl. ' maponus nona xene3a(lll). Koanponoprumonnposanre Mn (VII) u Mn(1I).
Hucnponopuuonuposanue Mn (VI). Peakuusi Merayuinueckoro xene3a ¢ KucioTo. OkucieHue



conu skene3a(ll) kucnoponom. Paznoxxkenue nepmanranata B pactBope. Oxucnenue sxenesa(ll)
IIEPMAHTaHATOM.

Ipakxmuueckue pabomei. Xpom u auarpamma Ilyp6e. M3roroBieHue M UCTIBITAHUS XUMUYECKHX
UCTOYHUKOB TOKa. ['ajibBaHuKaA.

Tema 7. Metaibl

CpoiicTBa COEIMHEHUI METAJLIOB. Xapakrep OKCHJIOB U THJIPOKCHUJIOB
METAJUIOB B 3aBUCHMOCTHU OT CTEIIEHH OKUCIICHHSL.

[Tonyyenue metawioB. Munepaisl u pyasl. Baxxneiiue npoieccsl nepepaboTKu py/.

0030p Metaymuvecknx 3eMeHToB A-rpymm. OOmast xapakrepuctuka snemMeHToB [A— |IA-
rpymi. OKCHIBI ¥ IEPOKCHIBI HATPUS M Kanusi. Pacnio3HaBaHue KaTHOHOB HaTpus u Kanus. Conu
HaTpuA, Kaliud, KajJblUA WU Marbuvs, UuX 3HAUCHUC B HNPUPOJAC U KHU3HU YCJIIOBCKA. KécTrocTh
BOJIBI.

Menp 1 nuHK.
TuraH, XpoM ¥ MapraHen.
Keneso, HUKeIb U MIAaTHHA.

IIpousBoacTBo uyryHa u cranu. Y€pHasa Metauryprus. XMMHUKO-TEXHOJIOTHUUECKUE MTPUHIIUIIBI
MIPOMBIIUIEHHOTO MOJy4YeHUsI MeTaJII0B. JlomeHHbIi npouecc. KonBepTopHBIi mporecc.

CruiaBbl. qYFYHBI, CTalii, HEPIKABCIOIUEC CTAJIN, JIATYHU, 6pOH3H.

®dazoBble auarpaMMbl. Da30BBIM COCTaB U €ro omnpeneiacHue no (Ga3zoBoit nuarpamme. TBEPbII
pacTBop. DBTEKTHUYECKAash TOYKA. 3aBUCHMOCTH CBOWCTB CIIaBa OT €ro (ha3oBOro cocrasa.
Nutepmeramnuasl.

Koppo3us MeTamios: BUIbl KOPPO3HH, CIIOCOOBI 3aIUThI METAJUIOB OT KOPPO3UHU.

ﬂeMOHCWlpaL;MOHHble onvlmdl. BSaHMOI[ei/JICTBHG IMICJIOYHBIX U IICIIOYHO3CMCIIBHBIX METAJIJIOB C
BOJOM. FopeHHe IIETIOYHBIX U IEIOYHO3EMENIbHBIX METAJI0B. Peakiiys altOMUHNS CO MIET0YBIO.

llpakmuueckas paboma. Pemenne sKCIepUMEHTAIBHBIX 33/1a4 10 TeMe «MeTasuibly.
Tema 8. Hemerauibl

Kpemuuii, ero ¢usnueckue u xumuueckue cBoiictBa. Cunanbl MU cuauIMAbsl. OKcHf
kpemMHusA(IV). KpemuueBbie kucinoTel U ux coiau. CHIMKaTHbIE MUHEpaJIbl — OCHOBAa 3€MHOMU
Kopbl. CunMkaTHbele MaTepuaibl. LleMeHT, 6eTOH, CTEKII0, KepaMHUKa.

@®ocdop. CpoiictBa, mnonaydeHue u mnpuMmeHeHue Gochopa. Dochun. PochopHble U
nonudocdopHeie KuciaoThl. buonornueckas ponb docdaros. IlpousBoactBo dochopHbIX
ynoOpeHuit.

A30THasi KUCJIOTa KaK OKHCIHUTENb. Peakiusi a30THOMW KHUCIOTHI C MeTaulamMu. Hutpatbl, ux
dbuznueckne W XUMHUYECKHE CBOiCTBa, mnpuMmeHenune. CepHas kucinora. KucnorHsle,
BOJIOOTHUMAIOIIME U OKUCIUTEIBHBIE CBOMCTBA CEPHOM KUCIOTHI. [lomydeHue cepHOi KMCIOTHI.

lamorenunel u raJJorcHoBOJA0POAEI. HonyquI/Ie raJIor¢cHOBOJ0POaO0B. BoccranoBurennHbIC
CBOICTBA I'aJIOr€HUIOB. KauecTBeHHEIC PCaKklu Ha raJIorCHU/1-UOHBI.

O6mass  xapakrtepuctuka aneMeHToB  VIIA-rpynmbel.  OcobenHoctd  xumuu — dropa.
Kucnoponconepxkamme coequHeHus xjopa. IlomyueHue rajsoreHoB B IPOMBIIIIEHHOCTH U
nabopatopuu. [IpumeHeHue rajioreHos.

O0630p CBOWCTB HEMETAUIOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB,
BOOOPOJHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB W T'HAPOKCHUIOB. CBolicTBa 6HaI‘OpO,Z[HI>IX Tra30B.
Wnentuduxanus HEOpraHn4ecKnx BEIIeCTB U HOHOB.



XUMHUECKOE 3arps3HEHHE OKpYKalolled cpeasl W ero mocienctBuss. OxpaHa ruIpocdepsl,
MOYBBI, aTMOC(epbl, Gopbl U (hayHbl OT XUMHUUECKOTO 3arpsiI3HEHUSI.

Hemoncmpayuonnvie onvimul. [lonyyeHne cuiauuuga Mariust U cwiaHa. [openue Qocdopa.
[Tonydyenue Genoro docdopa. Peakuus okcuna Gocdopa ¢ Bogoil. Peakiust a30THOM KUCIOTHI €
MeTajmamMu. Peakuys paciulaBieHHBIX HUTPATOB ¢ YIIIEM. Pasnokenue HutpaTtoB. PacTBOpeHue
KOHILICHTPUPOBAHHOM CEPHOM KMCIIOTHI B BOJIE. Peakius KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI €
caxapoM uiau Oymaroil. Peakuus KOHIEHTPUPOBAHHOW CEpHOW KUCIIOTHI C MEAbIO U IUHKOM.
Xnoposogoponnsiii Gpontan. [lomydenune GTopoBOIOpOAa U €ro peakius co CTeKIoM. Peakius
rajoreHu1oB ¢ uoHamu kene3a(lll) M noakucieHHBIM pPAacTBOPOM IE€pMaHraHaTa Kajusl.
[Tonyuenue xyopa. Peakiiuu rajJoreHoB ¢ MeTajljIaMH.

Jlabopamopuvie onvimol. KUCTOTHBIE CBOWCTBA CEpHOM KHUCIOTHL. PacTBopuMOCTh wHoOIA.
OkucnuTenbHbIe CBOMCTBA XJIopa. JucnponopiinoHupoBaHKe rajJoreHoB.



TemaTuueckoe miaanuponanue. 10 kiacce. 3 yaca B Heaeso. 102 yaca.

YMK O.C.I'abpuenan
HanmenoBanue Temsl Be U3 Hux
No €ro
KonTpoibHbie
o\ ' IIpakTrueckue
Tect paboTHI.
H Hac paboTHI
Temal. [Ipeamer
2 OPraHU4eCKON XUMHH. 4
Tema2 Teopus cTrpoeHUst
€MaZ [ eopii cTpoe NelTeopus
OpPraHMYECKUX BEIIECTB.
5 cmpoeHus
Op2aHu4ecKux
COeOUHeHUll.
Tema 3. Xumnueckue No2
peaKkIuy B OPraHUYECKOM Xumuueckue
3 | Xxumun 5 peaxkyuu 8
Op2aHu4ecKoll
XUMUU .
Tema 4. [IpenensHbie NelKauecTBeHHBII Nel Teopns
TIEBOIOPOBI. AJIKaHBI. aHanu3 -
4 | T AOPOA 9 Ne3Anxanwi. CTPOEHHUS OPT.
OpPTaHMYECKHUX
o BELIECTB. AJIKaHBI.
COETMHEHUH.
Tema$S. HenpenenbHusle 15
YTJIEBOJIOPOIbI. ATTKEHBI.
AJKHWHBI. AJIKaIuEeHbI.
No2 Tlonyuenue u Ne2HenpenensHbie
oIy Ned Ankenbi. P
CBOIICTBa TeHa yTIEBOIOPO/IBI.
Tema 6.
KapOomuknnueckue
p 12 Ne5 Apenvl. Ne3 VraeBomoposl.
yraeBoopoabl. Lluknoankan
bl. ApeHbl
Tema 7. ['unpoxcuibHbIe No6
coenuHeHUS.CIIUPTHI U 9 No3 CriupTsr . T'uopokcunvHvl
(bheHoIBI e coeOuHeHUs.
Tema 8. KapOonunbHble Ne7
Ne4 Anppaernnsl u
5 coenuHeHus. AJIbIETUIbI. 6 Kapo6onunvhnuvie
KETOHBI
Keronsr COeOUHeHUs.
Tema 9.KapOGoHoBbie No§
g | KHCITIOTBI, CIOXKHBIC 3¢hupHI, 10 Ne5 KapGonoBsie Kapbonosvie
AKHUPbI KHUCIIOTBHI. KUCIOMbl,

aghupwl, dncupuol.




Tema 10. YraeBo sl Ne9.Kapbornos
Ne4Kucnoponoconep
ble KUCIOmbl | KAlHe
6 Ne6 VriieBoasl ux
OpTaHHYECKUC
npouU3B00HbIE .
COENMHEHUS.
Yenesoowi.
Tema 11. A3otconepkaine
ACpratit NoT AMIHLL Nel0Awmuner.A | Ne5 benk.
COEINHEHNA. AMUHBI. 2 . AMHHOKHCIIOTEL
AMUHOKHCIOTEI 12 | AMHHOKHUCIIOTHI. MUHOKUCTIOMDbL. :
: BricokoMOEeKyIsIpH
benxu.
benku. bIC BEIIECTBA.
Tema 12. buonorudecku Ne6 Utorosoe
Ne8U nentudukanus
AKTHUBHBIE BEIIECTBA TECTUPOBAHUE 110
9 OpraHUYECKUX N
N KypCy OpraHu4ecKOi
COEIMHEHMIA.
XAMUH.
HTroro 10
8 10 6







