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IMacmopT nporpaMmsbIi

Ipeamer XMUA
Kaace 10-11
YpoBenb YrinyOneHHbIN
NPOrpaMMmblI
KoanyectBo 10 11
4acoB KonnuecTBo yacoB B HEJEIIO 5 5
I'on 170 170
IIporpamma Pabouas mnporpamma kx  guHun  YMK  B.B. Jlynuna. Xumwus.
Yrnybnennsiii ypoBenb. 10-11 kmacc. M., Ipoda, 2018 r.
Y4yeOuunk 1. Xwummsa. 10 xmacc (yrmybnenssiii  yposens) B.B. Epemun, H.E.
Kysbpmenko, B.W. Tepenun, A.A. Jlpo3nos, B.B. Jlynun M., wu3n.
Hpoda, 2019 1.
2. Xumus. 11 xmacc (yrimyOnennsii  ypoBenb) B.B. Epemun, H.E.
Kysbpmenko, B.W. Tepenun, A.A. lpoznos, B.B. Jlynun M., wu3n.
Hpoda, 2019 .

Metomnueckoe | 1. Meroauueckoe nocobue k yueOnuky B.B. Epemuna, H.E. Ky3pmenko,
ol0ecreveHue B.U. Tepennna, A.A. Jlpo3nosa, B.B. Jlyauna M. Xumusda. 10 xnacc
NporpamMmsbl (yrmybnennsiii ypoBenb) usg. Jpoda, 2018 r.

2. Meromuueckoe nocobue k yueonuky B.B. Epemuna, H.E. Ky3emenko,
B.U. Tepenuna, A.A. JIpo3noBa, B.B. Jlynuna M. Xumus. 11 xmacc
(yrnyGuenHslii ypoBeHb) usza. Apoda, 2018 r.

CoorBercTBue | Pacnpenenenne dvacoB mno TemaMm, (OpPMYIMpOBKA Ha3BaHUN M TeM

aBTOPCKOI COOTBETCTBYET aBTOpPCKoi nporpamme B.B. Epemuna.

nporpamme




IINTAHUPYEMBIE PE3YJIBTATBI

1.1. [InanupyeMble JUYHOCTHBIE Pe3yJIbTATHI OCBOEHUSI Y4eOHOro npeamera «XuMus» Ha
yriiy0JIeCHHOM YpOBHeE

[InanupyeMbIMH JTHYHOCTHBIMH pe3yJbTaTaMHd B paMKaxX OCBOCHHSA Yy4eOHOro mpeamera
«XUMUS» Ha YTIYOJIIEHHOM YPOBHE SIBJISIOTCS:

1) B cdepe oTHOIICHMTT 00yUaroIMXCsl K cede, K CBOeMY 3/10POBbI0, K MIO3HAHUIO celsi:

— MPUHATHE U peau3alfio [EHHOCTEeH 310pOBOr0 U 0€30macHOro odpasa KU3HHU, OepekHOe,
OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOUIEHHME K COOCTBEHHOMY (pU3MYeCKOMYy U
MICUXOJIOTHYECKOMY 3/I0POBbIO;

— HEMpPUATHE BPEAHBIX MPUBBIUEK: KYPEHHUs, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTHKOB;

2) B cdepe OTHOMIEHHH OOYYAIOIIMXCS K OKpY:KamoumeMy MHPY, K KUBOW mnpupoae,
XYA0KeCTBEHHOM KYJbType:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKH, 3HAUMMOCTh
HayKH, TOTOBHOCTb K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIAJEHHE JIOCTOBEPHOM
uHpOpManrell O MepeaoBhIX JOCTHKEHHUSIX W OTKPBITHSIX MHPOBOH M OTCUYECTBEHHOH HAyKH,
3aMHTEPECOBAHHOCTb B HAYUHBIX 3HAHUSIX 00 yCTpOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE€ caMOooOpa3oBaHHIO, Ha
MPOTSKEHUH BCEW >KM3HM;, CO3HATEIbHOE OTHOIIEHHE K HENpepbhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YyCIENTHON Mpo(hecCHOHANBHON U 00IIIECTBEHHON AESITEbHOCTH;

— JKOJIOTHYECKasi KyJabTypa, OepeskHOe OTHOIIEHUE K POJHON 3emiie, MPUPOIHBIM OoraTcTBam
Poccun u Mupa, moHMMaHue BIUSHUS COLMAIbHO-IKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE
IPUPOJHON M COIMAIbHOM cpefbl, OTBETCTBEHHOCTH 3a COCTOSIHME MPHUPOJHBIX PECYPCOB,
YMEHHMM U HAaBBIKOB Pa3yMHOTO MPHUPOJOINOJIb30BAHNS, HETEPIIUMOTO OTHOILEHUS K AEHCTBUSAM,
MPUHOCSIIMM Bpe KOJIOTUH; MPUOOPETEHNE ONbITA 3KOJIOTOHANIPABICHHOM 1€ATEIbHOCTH;

3) B cdepe oTHOLIEHHI 00y4arMXCA K TPyAy, B cdepe CONHAIbHO-IKOHOMHYECKHX
OTHOLLICHHWH:

— OCO3HaHHBIM BBIOOp Oymymied mpodeccun Kak MyTh M CHOCOO peanu3anuu COOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

— TOTOBHOCTh OOy4aroluxcsi K TpYAOBOM MpodeccnoHalbHON JAEATEeIbHOCTH KaK K
BO3MOXKHOCTH  y4acTUs B  pEUICHUH JUYHBIX, OOIIECTBEHHBIX, TI'OCYJIapCTBEHHBIX,
oOLIeHalIMOHATBHBIX MPOOJIEM;

— MOTpPeOHOCTh TPYIUTHCS, YBAXKEHUE K TPYAY U JIOASIM TpyAd, TPYAOBBIM JOCTHUKEHHSIM,
T00OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHWE K pa3HbIM BHJAaM TPYIOBOMH
JESATEIBHOCTH.

1.2. Ilnmanupyemble MeTamnpeaMeTHbIe PpPe3yJabTAaThl  OCBOCHHMS Y4eOHOro mnpeaMera
«XuMus» Ha yriay0JeHHOM ypOBHe

[Inanupyemble MeTanmpeaMeTHbIE pe3yabTaThl B paMKaX  OCBOEHHMs Y4eOHOro MpeaMmera
«XUMHUS» Ha YIIIyOJIEHHOM YPOBHE IPEACTaBIEHbI TPEMsl TPYIIaMi YHUBEPCAIbHBIX yUEOHBIX
nevcreuii (YVY /).

1. PeryiiTHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

BbInycKHUK Hay4YHUTCS:

— CaMOCTOSITEJIbHO OINpPENeNiATh LENIH, CTaBUTh U (POPMYIUPOBaTH COOCTBEHHBIE 33Jaud B
00pa30BaTeNbHON ACATEIBHOCTH M KH3HEHHBIX CUTYaLUsX;

— OILICHUBATh PECYpPChl, B TOM YHCIIE BpEeMs U JIpyrue HeMaTepuaibHbIe pECYpChl, HEOOXOANMBbIE
JUISL TOCTUKEHUS TIOCTAaBICHHON paHee LENH;



— COMNOCTABJIATh UMEIOIIHNECS BOZMOKHOCTH M HEOOXOIUMBIE JIIsl IOCTHKEHUS 1IeJIU PECYPCHI;
— OpraHu3oBbBaTh A((EKTHBHBIA MMOUCK PECYpPCOB, HEOOXOMMMBIX ISl JOCTHIKCHHUS
IMOCTaBJICHHOM 1ICIIH;

— ONPEAEIISTh HECKOJIBKO ITyTEN JOCTUKEHHS ITOCTABICHHOM LIENH;

— BBIOMPATh ONTHUMANBHBIA MyTh JOCTHXKEHUS IETH C y4eTOM 3((EKTUBHOCTH PACXOIOBAHUS
PECYPCOB U OCHOBBIBASICh HA COOOPa)KEHUSX 3TUKU U MOPAIIH;

— 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO OMNPEIEIUTD, YTO 1€ JOCTUTHYTA;
— CONOCTAaBJIATh MOJYYCHHBINH Pe3yIbTaT JEATEILHOCTH C MTOCTABICHHOM 3apaHee LEeJbIo;

— OILICHMBATh MOCJEACTBUS AOCTHKEHMSI NIOCTABICHHOW LEJIH B JIEATEIbHOCTH, COOCTBEHHOM
YKU3HU U )KU3HU OKPYXKAIOUIUX JTIOACH.

2. Ilo3naBaTe/bHbIC YHHBeEPCAJIbHbIC YUeOHbIe el CTBUS

BoinyckHUK HayuuTCS:

— KPUTUYECKHU OLIEHUBATh U UHTEPIPETUPOBATh NH(OPMALIMIO C Pa3HBIX MO3ULIUN;

— pacno3HaBaTh U (PUKCUPOBATh MPOTUBOPEUHS B UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

— HCIONb30BaTh Pa3UYHbIE MOJIEIbHO-CXEMAaTUYECKUE  CPEIACTBA JMJIs MPEACTaBICHUS
BBISIBJICHHBIX B HH()OPMALIMOHHBIX HCTOYHHUKAX POTHUBOPEUHIA;

— OCYILIECTBIISITh Pa3BepHYTHII MH(GOPMAIMOHHBI MOUCK M CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHBIC ¥ TIO3HABATEIIBHBIC) 3aJ1a4H;

— UCKaTh U HAXOJUTh 0000IICHHBIE CIOCOOBI PEIICHHS 3a/1a4;

— NPUBOAUTH KPUTUYECKUE apTyMEHThl KaK B OTHOIIEHUH COOCTBEHHOI'O CY)KIEHUS, TaK U B
OTHOUIEHUHU JICUCTBUN U CYXIECHUI APYroro;

— aHaJM3UPOBAThH U MPeoOPa30BBIBATH MPOOIEMHO-TIPOTUBOPEUUBBIC CUTYALINN;

— BBIXOIUTh 3a paMKH Yy4eOHOro MpeaMeTa M OCYLIECTBIATh  LEJIEHANPABICHHBIH IMOMCK
BO3MOXKHOCTH LIIMPOKOTO MIEpeHOca CPECTB U CIIOCOOO0B JAeHCTBUS;

— BBICTPanWBaTh MHIUBUIYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO, YUUTHIBAs OrPAaHUUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNS;

— MEHSITb U YAepKUBATh pa3Hble MO3UIMH B TIO3HABATEIbHON J1€ATENbHOCTH (OBITh YUEHUKOM U
yuuteneMm; (OopMyJIupoBaTh 00pa30BaTENbHBIA 3allpOC U BHINOJHATH KOHCYJIbTaTHUBHBIE
(GYHKIIMM CaMOCTOATEIbHO; CTaBUTh MpoOieMy M paboTaTh HaJ €€ pElIeHUEM; YIPaBIATh
COBMECTHOM MO3HABATEIbHOM NEATEIbHOCTHIO U MOAUNHATHCS).

3. KomMyHHKaTHBHbBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS

BhInycKHHMK Hay4uuTCSA:

— OCYILECTBIISATH JIEIOBYI0O KOMMYHHMKAIMIO, KaK CO CBEPCTHUKAMM, TaK M CO B3pPOCIBIMU (Kak
BHYTpH 00pa30BaTEeIbHOM OpraHU3aIliM, TaK U 3a ee MpeJieslaMu);

— TMpU OCYIIECTBICHUHM TPYNIOBOH paOOThl OBITh KaK PYKOBOJUTENEM, TaK M UJICHOM
MPOEKTHON KOMaHIbl B pa3HbIX pOJSX  (T€HEpaTopoM HuIeH, KPUTHUKOM, HCIOJIHUTEIEM,
MPE3EHTYIOUIUM U T. 1.);

— Pa3BEepHYTO, JIOTHYHO U TOYHO H3J1araTh CBOI TOUKY 3pEHUS C UCIOJIb30BaHUEM aJIeKBAaTHBIX
(YCTHBIX U MUCBMEHHBIX) SI3BIKOBBIX CPEJICTB; — PACIO3HABATh KOH(IUKTONCHHbIE CUTYallud U
IpeoTBpalaTh KOHGIUKTHI 1O UX aKTUBHOM (a3bl;

— KOOPJHMHUPOBATh U BBIMOIHATH PabOTy B YCIOBHUSX BUPTYAJbHOTO B3aHMMOACUCTBUS (MIIH
COUETaHMs PealbHOIO U BUPTYAJIbLHOIO);

— COTJIacOBBIBATh TMO3MIIMM WIEHOB KOMaHAbI B Ipoliecce paboTel HaA OOIUM
MIPOTYKTOM/PEIICHUEM;

— MPEACTaBIATh MyOIMYHO pe3yNbTaThl UHIWBUIYAIbHOW U TPYNIOBON AESITENBHOCTH, KaK
nepes 3HaKOMOM, TaK U MepeJ] HE3HAKOMOW ayJIuTOpHUE;



noaduparh

MapTHEPOB ISl JIEJIOBOM  KOMMYHHKAIUH,

UCXONI M3 COOOpaKCHHM

PE3YJIbTAaTUBHOCTHU B3aI/IMOIleI\/JICTBI/I$I, a HC JIMYHBbIX CI/IMHaTI/If/’I;

— BOCIIPUHUMATh KPUTHYECKUE 3aMEYaHHS KaK PeCypc COOCTBEHHOI'O PAa3BHUTHS;

— TOYHO U €MKO ()OPMYJIHPOBATH KAK KPUTUYECKUE, TAK M OJOOpUTEIILHBIC 3aMEUaHUs B aIpec

Jpyrux JIIOJAeH B paMKax JIeJIOBOW M 00pa3oBaTeIbHONM KOMMYHHKAIMM, W30eras MpH 3TOM

JMYHOCTHBIX OLEHOYHBIX CYXKICHUM.
[InanupyemMble mpeaMeTHbIe Pe3yJbTAThl
yriry0JIECHHOM YpOBHeE

OCBOEHHSI y4eOHOro mnpeaMera «XuMHs»

Ha

Xumus (yriry0JieHHbIH YpPOBeHb)

Yuyenuk HAYIUTCHA

Yuenuk MOJIYYUT BO3MOKHOCTH
HAYYIUTbHCH

— packpblBaThb Ha MpUMEpax pOJb XUMUU B
dbopMUPOBAaHUM COBPEMEHHON Hay4YHOU
MUpa ¥ B MPAKTUYECKON JeSATENbHOCTH

B3aUMOCBA3b MCKOAY

KapTUHBI
YJeJIOBEKa,
XUMHEN " JIpYyTUMHU
€CTECTBEHHBIMH HAYKaMHU;

—  WUIIOCTPUPOBATH HA IPUMEPAX CTAHOBJIEHUE U
ABOJIIOIMI0 OPraHMYEeCKOM XHMMUM KaK HAayKu Ha
Pa3IMYHBIX HCTOPUYECKUX ATAIlAX €€ Pa3BUTHUS;

—  YCTaHaBJIMBATH
CBS3U MEXJYy CTPOCHHEM
SJIEMEHTOB U TEPUOJUYECKUM H3MEHEHHEM CBOMCTB
XUMHUUYECKHX DJIEMEHTOB COCJIMHEHUII B

COOTBCTCTBHH C INOJOKCHUECM XUMHNUYCCKHUX JJICMCHTOB

IIPpUYIUHHO-CIICACTBCHHLIC
aTOMOB XHMHUYCCKHUX
n Hx

B [IEPUOIMYECKON CHCTEME;
—  aHAJIM3UpPOBATh COCTaB, CTPOEHHE U CBONCTBA
BCIICCTB, IIPHUMCHAA

TTIOJIOXKCHHUA OCHOBHBIX

XUMHWYCCKUX TeOpI/II\/JII XUMHWYCCKOT'O CTPOCHUA
OpPraHUYeCKUX
CTPOCHUS

BHCKTPOJ'II/ITI/I‘-ICCKOI\/'I

COCIMHEHU A.M. Byrneposa,
XUMUYECKON
JUCCOLaluU

aToMma, CBsI3H,
KHUCJIOT u
OCHOB&HHI’I; YCTaHaBJIMBAThL NPUYHUHHO-CJICACTBCHHBIC

CBA3U MCXKIY CBOMCTBAMH BE€IICCTBA U €0 COCTaBOM U

CTPOCHHEM;
—  INPUMEHATh IpaBuia CHUCTEMAaTUYECKON
MEXIYHAPOJAHOW  HOMEHKJIATypbl Kak  CpeACTBa

pa3iauueHuss W HISHTU(PUKALMK BEIIECTB MO UX
COCTaBYy U CTPOECHHUIO;

—  COCTaBISITh MOJEKYISPHBIE U CTPYKTYPHBIE
(dbopMyIbIl HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB
KaK HOCHUTENeW WHPOPMAIMK O CTPOCHUHU BEIIECTBA,
€ro CBOMCTBAX W MPHUHAIJICKHOCTH K OMPEICTICHHOMY
KJIACCY COCIMHEHU;

—  OOBSCHATH MPUPOAY M CHOCOOBI 00pa3oBaHUS
XUMHUYECKOU KOBJICHTHOM

CBSI3U: (monsipHO,

- gopmynruposamo yenb

uccneoo8anusl, 8b108U2AMD u
nposepsimo 9KCNEePUMEHMANLHO
2unomesbl 0 XUMUYECKUX CEOUCmEax
geujecme HA OCHOBe UX COCMABA U
CMPOeHUsi, UX CNOCOOHOCMU 8CMYNAMb
8 XumuyecKue peakyuu, o xapakmepe u
NpOOYKmMax  paziudHblX  XUMUYECKUX
peaxyuti,

—  camocmosimenbHo NIAHUPOBAMb
u npoeooumv XUmMuyeckue
9KCNEepUMeHmul ¢ COON00eHUEeM NPAUL
bezonacnoli pabomsl ¢ eujecmeamu u
1a60pamopHuiM 000PY008aAHUEM;

—  uHmepnpemuposams OAHHbIE O
cocmage U CMPOEHUU  euecms,
NOJIYYEHHblEe C NOMOUWBIO COBPEMEHHBIX
PUBUKO-XUMUYECKUX MeMOO08;

—  onucweléamo cocmosHue

dNEeKmpoHa 6 amome Hd  OCHOoee

COBPEMEHHBIX KE8AHMOBO-MEXAHUYECKUX
npeocmaesieHuil. 0 CMpoeHuu amoma
oA

00vACHeHUs. pe3yibmamos

CneKkmpalbHO20 AHAIU3A 6eulecms;

—  Xapakxmepuzo8amb poTb
asomocooeprcaunjux
2emepoOYUKIULeCKUX — COeOUHEeHUU U

HYK/I@UHOBBIX KUCIOM KAK BANCHEUUUX
OuoI02UYeCKU AKMUBHBIX 8EUECE;

—  NPOCHO3UpPOBaAMb
B03MONCHOCHb NpoOmeKanusl
OKUCIUMENIbHO-80CCMAHOBUMENbHBIX
peaxyuil,

Jaexcauiux 6 OCHO6Be

NPUPOOHLIX U NPOU3BOOCNBEHHBIX




HETOJISIPHOM ), HIOHHOM, METAJNTMYECKON, BOJOPOIHON
— C LEJIbI0 OMNPENETEHUs XHUMUYECKOW aKTUBHOCTH
BECILIECTB;

—  XapakTepu30BaTh buznueckue CBOMCTBaA
HEOPraHWYECKUX M  OpPraHUYeCKHUX BEIIECTB U
yCTaHABIWBAaTh 3aBUCUMOCTh (PU3MUECKHX CBOMHCTB
BEIIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH;

—  XapakTepu3oBaTh 3aKOHOMEPHOCTH B
W3MEHEHUU XUMUYECKUX CBOMCTB MPOCTHIX BEILIECTB,
BOJIOPOJIHBIX COCAMHEHHH, BBICIIMX OKCHAOB U
TUJPOKCHJIOB;

—  TIPUBOJUTH MPUMEPHl XUMHUYECKUX PEAKIUH,
PACKpBIBAIOIINX XapaKTEPHbIE XUMHUYECKHE CBOMCTBA
HEOPraHUYECKUX n OpraHUYeCKHUX BEIIECCTB
M3YYEHHBIX KJIAcCOB C LIENBI0 X HACHTU(DUKALUU U
00BsICHEHHS 00J1aCTH IPUMCHCHHUS;

—  OIpeAesTh MEXaHU3M peakiuu B
3aBUCUMOCTH OT YCJIOBUU IPOBEICHUS pEAKUUU U
MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS
XAMHYECKUX PEaKUUi HAa OCHOBE THUIIA XUMHYECKOMU
CBSI3M M aKTHBHOCTU PEAreHTOB;

—  YCTaHaBJIMBaThb 3aBHCHUMOCTb PEAKIIMOHHOU
CIIOCOOHOCTHU OPraHUYeCKHUX COCMUHEHHUN  OT
XapakTepa B3aUMHOTO BJIUSHHUS aTOMOB B MOJIEKYJIax
C LIEJIbIO ITPOTHO3UPOBAHUS IPOLYKTOB PEAKILINH;

—  yCTaHaBJIMBAaTh 3aBUCUMOCTD CKOpPOCTH
XAMHYECKOW pEaKUUh M CMEHIEHHUS XUMHUYECKOTO
paBHOBECHs OT pa3aUYHBIX (PAKTOPOB C MEJBIO
ONpEAECHUs ONTUMAIBHBIX YCIOBUM NPOTEKAHUS
XUMHUYECKHX IPOLIECCOB;

—  YCTaHaBJIMBaTh TI'E€HETUYECKYIO CBS3b MEXAY
KJIacCaMU HEOPraHWYECKUX U OPraHUYECKUX BEILECTB
JUisi 00OCHOBaHUWS TMPUHIUMHAIEHON BO3MOXKHOCTH
MOJYyYECHUS]  HEOPraHMYEeCKUX W OpPraHUYeCKUX
COEIMHEHUH 3aIAHHOTO COCTaBa U CTPOCHMUS;

—  MOoa0upaTh peareHThI, YCIOBHUS W OMPEACIsAThH
MPOAYKTHl PEAaKLHi, TMO3BOJAIOIIMX PEATN30BaATh
nabopaTtopHbIe u MIPOMBIIUICHHBIE CITIOCOOBI
MOJTYyYECHUS BaXKHEHIITUX HEOPraHUYECKUX u
OPraHUYECKHUX BEIIECTB;

—  ONpPEACNSTh XapakTep Cpeldbl B pe3yibTare
TUIPOJIN3a  HEOPraHMYECKUX U OPraHUYEeCKUX
BEILIECTB W MPUBOJUTH MPUMEPHI THIPOJIN3A BEIECTB
B IIOBCCIHEBHOM >KM3HHM 4YEJIOBEKa, OHOIOTMYECKUX
0OMEHHBIX TTPOIIECCaX U MPOMBIIIUICHHOCTH;

npoyeccos.




—  TIPUBOJUTH IPUMEPbI OKHCIIUTEIHHO-
BOCCTaHOBUTEIIbHBIX peaxuuii B npupoe,
IPOM3BOJICTBEHHBIX IMPOIECCaX M JKU3HEACATEIbHOCTH
OpraHU3MOB;

— 00OCHOBBIBATH NPAKTHYECKOE HCIIOIH30BAHUE
HEOPraHWYECKNX W OPraHWYeCKUX BEHIECTB M HX
pEaKIii B IPOMBIIIIICHHOCTH U OBITY;

—  BBINOJHATh XUMHYECKUH OKCIIEPUMEHT 10
pacliO3HABAaHUIO W TIOJYYEHHIO HEOPTaHWYECKHX H
OpPraHUYECKHUX BEUIECTB, OTHOCSIIUXCA K Pa3IHMYHBIM
KJlaccaM COEAMHEHUH, B COOTBETCTBUHU C IPAaBUIAMU U
npueMamMu 0e30MmacHOW paboOThl € XUMHUYECKUMHU
BEILIECTBAMH U JIAOOPATOPHBIM 000pyI0BaHHEM;

— TPOBOJHTH PAcUeThl HA OCHOBE XMUMHYECKUX
GopMyn u ypaBHEHWI peakuuil: HaxOoXXICHUE
MOJIEKYJISIPHOW (OPMYJIBI OPraHUYECKOro BeEIecTBa
[0 €ero IUIOTHOCTH M MAacCOBBIM JOJSIM DJIEMEHTOB,
BXOJSIIUX B €ro COCTaB, WJIM IO MPOAYKTaM
CrOpaHMsI; pacyeTbl MacCoOBOM  J0oiM  (Macchl)
XUMHYECKOTO COCIMHEHHUS B CMECH; PAacyeThl MacChl
(0ObemMa, KOJIMYECTBA BEIIECTBA) IPOJYKTOB PEaKIIUH,
€CIIM OJHO W3 BEIIECTB JaHO B H30BITKE (MMEeT
NPUMECH); pacdyeTbl MacCOBOW WJIM OOBEMHOW a0in
BBIXOJIa MPOAYKTa pPEaKUUH OT TEOPETHUYECKH
BO3MOYKHOI'O; pacyeThl TeIIoBOro 3¢ ¢eKra peakuuu;
pacueTbl  OOBEMHBIX  OTHONICHWHA  Ta30B  IpH
XUMHYECKHX peaklusax; pacueTsl Macchl (0o0bema,
KOJIMYECTBA BEIIECTBA) MPOYKTA PEAKIINU, €CITH OJTHO
U3 BEIIECTB JIaHO B BHUJIE PAacTBOpa C OIpEeeHHON
MaccOBOM J0J1el paCTBOPEHHOTO BEILIECTBA;

—  HCIIOJIb30BaTh METOAbl HAyYHOTO IO3HAHMS:
aHalu3, CHUHTE3, MOJEIMPOBAHHE  XMUMHYECKHX
IpPOIECCOB M SBICHUH — TMpH peHIeHUuH y4deOHO-
UCCIIEIOBATEIIbCKUX 3a7ad 110 HW3YYSHHIO CBOMCTB,
CIoco60B MOJTyYCHUS " pacrio3HaBaHUs
OpPraHUYECKHX BEIECTB;

—  BIJETh MpaBWJIaMU O€30MacCHOTO OOpaleHUs
C €IKHMH, TOPIOYMMH M TOKCHYHBIMU BEIECTBAMH,
cpeAcTBaMu ObITOBOW XMMUH;

—  OCYLIECTBIATH TIOUCK XMUMUYECKOH
uHpOpPMALlMM TIO0 Ha3BaHUAM, WIACHTU(DHUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

—  KPUTHYECKH OIICHMBATh M HHTEPIIPETHPOBATH
XMMHYECKYI0 HMH(OpMAIMIO, COAEpKamlylocs B
COOOIIEHUSAX CPEICTB  MaccoBOW  MHQOpMAaIuu,




pecypcax MHTEepHETa, HAYYHO-TIONYJISPHBIX CTATHIX C
TOYKU 3PEHHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
HEeNsAX  BBIABICHHS  OMMOOYHBIX  CYXJACHUH U
¢dbopmupoBaHUs COOCTBEHHOW NO3UIINY;

—  YCTaHaBIMBAaTh B3aWMOCBSI3U MEXIy (aKkTaMu
U Teopued, NPUYMHOM M CIEACTBUEM IpU aHAIU3e
poOJIEeMHBIX CUTYyalui u 000CHOBaHUU
IPUHUMAEMbIX pPELIEHUH Ha OCHOBE XMMHUYECKHX
3HAHUM;
NPECTaBIATh MYTH PELIeHHs TNI00ANbHBIX HpoOiIeM,
CTOSIIIMX TIEPEe]] YeIOBEYECTBOM, M IEPCIIEKTUBHBIX
HANpaBJICHUH Pa3BUTHS XUMHUYECKUX TEXHOJIOTHH, B
TOM 4YHCJIE€ TEXHOJOIMH COBPEMEHHBIX MaTEpUalIOB C
pasInYHON (PYHKIMOHAIBHOCTBIO, BO300HOBIISEMbIX
UCTOYHUKOB CBIpbs, MEpepabOoTKM M  yTHWIM3ALUU
IPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

Conep:xxanue yueOHOro npeamera « XuMus» Ha yrjiy0OJIeHHOM YPOBHe CpelHero oomero
o0pa3zoBaHusi
10 kaacc
1. IloBTopenue u yriyosaenue 3HaHUI «OCHOBBI XUMHUID)
1.1 AToMBI, M0OJI€KYJIbl, ATOMHO-MOJIEKYJISIPHOE YUYEeHUE
ATOMHO-MOJIEKYJIIDHOE Yy4YeHHE. BemiecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.
KauecTBeHHBII M KOJIMYECTBEHHBIM cocTaB BeniecTBa. MomspHass M OTHOCHUTEIbHAs
MOJIEKYJISIpHAsl Macchl BeniecTBa. MoJipHas A0S U MaccoBasi 10JIs SJIEMEHTA B BELIECTBE.
Hemoncmpayuu. OOpa3ipl BEIIECTB MOJEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHus. Bo3ronka
nozaa
1.2. Ctpoenue aroma. [leproauueckuii 3axon [1.J1. Menneneena
Crpoenne aroma. MWM3orombl. AToMHas opb6utanb. PacmpeneneHue  3J€KTPOHOB IO
HHEPreTUUECKUM YPOBHSIM B COOTBETCTBMM C NPUHIMIIOM HAaWMEHBIIEH SHEPrUH, MPaBUIOM
Xynna wu npuHiunoMm [laymu. OnexTpoHHas KoHurypamuss aroMa. Krnaccudukanus
XMMHYECKUX DIEMEHTOB (s-, p-, d-, f-onmementsr). BanentHbie anektponsl. Ilepuogmueckuii
3aKk0oH. DOpPMYJIMpPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IIPEJCTABIECHUN O CTPOCHHM aTOMa.
MupoBo33peHueckoe 1 HaydyHoe 3HadeHue Ilepuonnueckoro 3akona Jl. . Menaeneesa. Paguyc
aToMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTBHIX BEILECTB, BOAOPOJHBIX COEIMHEHUH,
BBICILIMX OKCHUJIOB M THAPOKCHIOB B IEPUOAX U IPyIax.
1.3. Xumnueckast CBsI3b
OJIEKTPOOTPHULIATEIBHOCTh. XUMHUYECKasd CBSA3b. OJIEKTPOHHAS MPUPOJA XUMHUYECKOM CBA3H.
Bunbr xnmuueckoin cBa3u. MonHas cBA3p. KoBaneHTHas HemoisipHas W NOJISIPHAs CBA3b.
OOMeHHBIN U JOHOPHO-AKIIETITOPHBIA MEXaHW3MbI 00pPa30BaHUS KOBAJIEHTHON IMOJIAPHOMN CBSA3H.
['eomeTpus Mosiekynbsl. Meramunueckas cBsa3b. BogopoaHas cBs3b
1.4. Crpoenue BeniecTBa. ['a30Bbie 3aKOHBI
ArperaTHble COCTOSIHUS BEILECTBA. THUMBI KPUCTAININYECKUX PELIETOK: aTOMHAs!, MOJIEKYJIsSIpHAa,
UOHHAsi, MeTaJulnyeckas. 3aBUCHUMOCTb (DU3MYECKMX CBOICTB  BelleCTBA OT THIA
KpUcTamnieckoil pemerku. [Ipuunnsl MHOrooopasus BemecTB. COBpeMEHHBIE IPEACTaBICHUS
O CTPOCHMM TBEPIbIX, KHUJIKHX M ra3000pa3HbIX BellecTB ['a30Bble 3aKOHBL. YpaBHEHHE




Knaneiipona—MeHnneneeBa. 3akoH ABoraapo. 3akoH 00beMHBIX OTHOIIEHUH. OTHOCUTETbHAS
IUIOTHOCTB ra30B. CpeHss MOJIsIpHAs Macca CMECH

Pemenue 3amau: Pacdersl o ¢popmyniaMm U ypaBHEHHSIM PEAKIIMI C UCTIOIB30BAHUEM OCHOBHOTO
3aKOHA XMMHUYECKON CTEXHOMETPUHU

1.5. Xumnueckue peakiuu

Knaccudukanus XuMu4ecKiX peakuuid 1Mo pa3iudHbIM IpHU3HaKaM cpaBHEHHs. ['oMoreHHbIEe U
rereporeHHple peakuuu. Kiaccubukauusa no 3Haky TtermioBoro 3ddexra. OOpaTumbie u
HeoOparumble peakuuu. Karanuruueckue W HeEKaTAIUTUYECKHE peakuud. Peakuuu c
U3MEHEHHEM M 0e3 M3MEHEHHUs CTENeHM OKHUCIICHUS JJIEMEHTOB B coeAuHeHusix V3meHenue
CTENIEHU OKMCIIEHHS DJIEMEHTOB B CO€OUHEHUSIX. OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.
Tumnel  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  peakuuil. OKuCIEHHEe U BOCCTAHOBJICHUE.
OxucuTeNIM ¥ BOCCTAaHOBUTENH. MeTo ekTpoHHoro Oananca. [loBeneHne BemecTs B cpeaax
¢ pa3ubiM 3HadeHueM pH. [lepmanranaTt kaausi Kak OKUCIHUTENb. [ allbBAaHMYECKUH 3JIEMEHT (Ha
npuMmepe aneMeHTa JlaHuois). DIEeKTPONU3 pacIulaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIHUTOB
(xucnot, menouyeil u coineit). OKUCIUTENHFHO-BOCCTAHOBUTEIbHBIE pEAKUUU B MPUPOJIE,
MPOU3BOJCTBEHHBIX MPOIECCAX U KU3HEACITEIIBHOCTH OPTraHU3MOB.

CunpHble U cialOble 3IEKTPOIUTHL. Peakiiuy MOHHOTO OOMEHa W YCIOBHUS UX MPOTEKAHHS /10
KoHI11a. [TonHbIe U COKpallleHHbIC HOHHBIC YPAaBHEHUS

JemoHcTpanuu. B3anmoeiicTBre mepMaHranaTa Kaims ¢ Cyab(OUTOM HATPHS B Pa3HBIX Cpeliax
JlaboparopHslii onbiT: Peaknuu noHHOTO 0OMeHa

1.6. Kitaccugukanyst HeopraHM4eCKUX BELIECTB

BaxHeiilne knacchl HEOPTaHMYECKUX BELIECTB. DJIEMEHTbl METAJUIbl M HEMETalbl U HX
nonoxkenne B [lepuoamueckoit cucreme. Kraccudukamus ©M HOMEHKIATypa CIOXKHBIX
HEOPraHWYECKUX COEAMHEHUI: OKCUIOB, TUJIPOKCUAOB, KUCIOT U conel. ['eHeTnueckas cBs3b
MEXIY KJIaCCAMH HEOPTAHMYECKUX COEUHEHUN

1.7. PactBOpBI

PactBopsl. CniocoObl BbIpaKeHMsI KOJIMUYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas J0Js
(mporieHTHAsT KOHIIEHTpAIIMsI ), MOJISipHAsi KOHIIEHTpaIlusa. PacTBopeHne kak GU3NKO-XUMHUYECKUN
npouecc ucnepcusle cuctemsl. Komtonaneie pactBopel. McTtuHHBIE pacTBOpBI. JlucniepcHas
¢daza u qucniepcuonHas cpena. CycneH3uu u SMyJbCuu. 3ou u renu. Onanectenuus. IhdexT
Tunpans. Koarymsaus. Cenumentanus. Cunepesuc ['unponus coneil. ['maponns no kaTuoHy, mo
AQHUOHY, 10 KaTUOHY U MO0 aHWOHY. Peakius cpenbl pacTBOPOB COJIEH: KUCIOTHAs, LIEIOYHas U
HelTpanbHas. [TonHbI HEOOPATUMBIN THIPONIH3.

Pemienne pacueTHbIX 3a7ady C NPUMEHEHHEM TMOHATHUM «PAaCTBOPUMOCTBY», «KOHUEHTpAaIus
pacTBOPOB»

Hemonctpammu:  Dddexkr Tungams. OnpeneneHre KHUCIOTHOCTH CpeAbl TPH  TTOMOIIH
WHIUKATOPOB.

JlaboparopHslii onbIT: CBONCTBA KOJJIOUIHBIX PacTBOPOB. I 'naponus comeit

1.8. KoMmIiekcHbIE COETUHEHMUS.

KommekcHsie coeaunenusi. CoCcTaB KOMITJIEKCHOTO MOHA: KOMILIEKCOOOPa30BaTesb, JTUTaH/IbI.
Koopaunanronnoe uucino. HomMeHknarypa KOMIJIEKCHBIX COETMHEHHUM. 3HaY€HNE KOMIIEKCHBIX
coequHeHui. [IoHsATHE O KOOPAUHALIMOHHON XUMUMU.

Hemonctpanmu. OOpa3oBaHNe KOMIUIEKCHBIX COSTMHEHHH MEPEXOHBIX METAIIJIOB.
JlaGopaTtopHsbiii onibIT. [TosrydeHre 1 CBOMCTBA KOMIUICKCHBIX COSMHEHUIN



2. OCHOBBI OPraHUYeCcKO XUMUM

2.1. OcHOBHBIC IOHATHS OPrAaHNMYECKONH XUMHUH

IlosiBneHue U pa3BUTHE OPraHMYECKOM XUMHUU Kak Hayku. [IpenMer u 3amaum opraHuyeckon
XUMHH. MecTO 1 3HaUeHHE OPraHUYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HayK. B3aumocBs3b
HEOPraHUYECKUX U OpraHuyeckux BeuiecTB. OCOOEHHOCTH OpraHMYeCKUX BellecTB. [IpnuuHbI
MHOT000pa3usi OpraHMYecKUx BelecTB. OpraHuyeckue BeUIECTBa B MPUPOJE. YTIEPOIHBIN
CKEeJIET OpPraHMYeCKON MOJIEKYJIbl, €r0 TUIIBL: HUKINYecKue, arukindeckue. KapOouuknnueckue
U TeTepo-IUKINYecKue ckeneTbl. KpaTHOCTh XMMHUYECKOM CBsi3U (BUABI CBSA3€H B MOJIEKyIax
OpPraHMYECKUX BEIIECTB: OJMHApHbBIC, IBOWHBIEC, TPOHHBIC). MI3MEeHEeHNEe SHEPrun CBSA3EH MEexay
aTOMaM{  yIJepojAa INpU YBEJIWYEHMM KPATHOCTH CBsi3U. HachllleHHBbIE 1 HEHACBILICHHbBIE
COCIMHEHUS. DIEKTPOHHOE CTPOCHHE W XMMHUYECKHE CBSI3M aroma yriepona. ['mOpuamzamnms
aTOMHBIX OpOMTasIeH, ee TUIBI [ OPraHMYecKUX coeauHenuii: Sp°, sp?, sp. O6pasopanue G- u
p-cs3en B MOJIEKYJIaX OpraHMYEeCKHX coeauHeHud. IIpocTtpancTBEeHHOE CTpPOCHUE
OPraHWYECKUX COEIMHEHHH. XHMHYECKOE CTPOCHHE KakK IMOPSAOK COEOUHEHHS aTOMOB B
MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTU. OCHOBHBIE IMOJIOKEHUS TEOPUHU XUMHUUYECKOrO0 CTPOEHUs
opraHnyeckux coeauHeHu A. M. BytiepoBa. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMUYECKOIO
ctpoenust monekyn. CrtpykrypHas ¢opmyna. M3omepus u uzomepbl. CTpyKTypHas u
IIPOCTPAHCTBEHHAss H3oMmepus. M3omepus yriepogHoro ckenera. M3omepus mnonoxeHwus.
MexxknaccoBass u3zomepus. Bunel mnpoctpaHcTBeHHONW wu3zomepuu. OnTuueckas H30MeEpHs.
Acummerpuueckuid atom yriiepoja. OnNTHYeCKHE AHTUIOABI. XHUPaIbHOCTh. XUPAJIbHBIE U
axupaibHble MOJEKYJbl. ['eomeTpruueckas uzomepus (yuc-, mpanc-u3oMepus).
Qusuko-xumuyeckue memoosbl UCCIe008AHUSI CMPOeHUs U PeaKyuoHHOU CHOCOOHOCMU
opeanuueckux coeounenuu. Cnexmpockonus AMP, macc-cnexmpomempus, un@paxpacHas
CNEeKMpPOCKONUS.

DNEKTPOHHOE CTPOEHUE OPraHMYECKHUX BEIECTB. B3auMHOE BIMSHME aTOMOB M I'PYIII aTOMOB.
OnexTpoHHbIe 3¢ dexThl. MHIYKTUBHBIN U Me30MepHbIi 3¢ ¢dekThl. [IpeacraBnenue o pezoHaHce.
Knaccudukanust opranmdeckux BemecTB. OCHOBHBIE KJIAcChl OPraHUYECKUX COCIMHECHHM.
[TpuHIMIBI KTaccuPUKaMK OpraHUYecKUX coequHeHul. [loHsaTre o pyHKIIMOHATBHON TPyII-
ne. Knaccuukanust opraHu4eckux COEIUHEHUH M0 (YHKIMOHAJIBHBIM IpynmnaM. ['omosorus.
I'omonoru. I'omonorudeckast pa3HOCTb. [ 'OMonorudeckue psjasl.

HomeHnknarypa opraHuueckux BemiecTB. MexayHapoaHas (cHCTeMaTHdeckas) HOMEHKIIATypa
OpPraHMYECKUX BEILECTB U NMPHUHLUIBI 00pa30BaHUs Ha3BaHUN OPraHUUECKUX COEIMHEHUI.
PanmonanbHas HomeHknaTypa. Kiaccudukanuss ¥ OCOOEHHOCTH OPraHMYECKHX peakIii.
CriocobOb1  3amucell peakiuii B opraHumdeckoil xumuu. CxemMa W ypaBHEHHE. YCIOBHUSA
npoBeneHus peakiuil. Knaccudukanuss peakiuuili OpraHMYecKuX BEIIECTB MO CTPYKTYPHOMY
MIPU3HAKY: 3aMeIlleHNe, NPHUCOCIWHEHHE,  OTLICIUIeHHEe.  PeakiMoHHBIE  IIEHTPBI.
ITepBoHauabHBIE TOHATHS O TUMAX U MEXaHU3MaX OPraHMYECKUX pEeaKIuidl. ['OMOTUTHYECKUIA 1
TETEPOTUTUYCCKAN  pa3pblB KOBAJIEHTHOW XHUMHYECKOW CBs3U. CBOOOMHOpaAMKAIBHBIN |
MOHHBIA MeXaHM3MbI peakiuu. [IoHsATHE 0 CBOOOAHOM panukaie, Hykieoduie, nekTpoduie,
KapOokaTHoHe U KapOaHnoHe. O003HaYeHNE HOHHBIX PEaKIUii B OpPraHMYeCKOW XUMUH.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE pPEAKLUUU B OpraHudeckoil  xumuu. HaeHTuduxanus
OpraHMYECKUX COCAUHEHMN. ['eHeTndeckas CBs3b MEXy KIacCaMy OPraHUYECKUX COCIUHEHHM.
JemoncTpaunu. Moieny opraHu4ecKux MOJIEKYII.

2.2. YriaeBoaopojabl

AJIKaHBbI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIBI MeTaHa. SP3-I ubpuauzanus
opOuTtaneii atomoB yriepoaa. [omonoruueckwit psm u  o0mas QopMylna agKaHOB.



Cucrematnueckass HOMEHKJIAaTypa ajlKaHOB M paaukaioB. M3oMepuss yriaepoaHoro ckenera
ankaHoB. [lowsamue o KoHgopmayusax. Dusuueckue c80UCMEA AIKAHO8. 3AKOHOMEPHOCMU
usmeHenuss (PU3NIECKUX CBOUCTB. XWMHYECKHE CBONCTBA AQlKaHOB: TaJIOTCHUPOBAHHE,
HUTPOBAHUE, JIECTUIAPUPOBAHUE, TEPMHUECKOE pasyiokeHue (MUPOIU3), TOPEHUE KaK OJUH U3
OCHOBHBIX HMCTOYHHUKOB TE€IUIa B IPOMBIIUIEHHOCTH M OBITY, KaTaJUTUYECKOE OKHCIICHHE,
KPEKUHI KaK CHOCOObI TMOJY4YEeHHUS BaXKHEHIIUX COEIMHEHMM B OPraHMYECKOM CHHTE3€,
u3oMepu3alus Kak crnoco0  IMOMy4eHHUsS BBICOKOCOPTHOrO OeH3uHa. MexaHu3Mm peakuuu
CBOOOHOPAIMKAILHOTO 3aMellleHus (Ha mpuMepe XJopupoBaHus MeTaHa). CHHTETHYECKUE
CrocoObl MONyYeHHUs aJIKaHOB. METO/bl MONy4YeHUs ajJKaHOB M3 AJKWITAIOT€HUIOB (peaxius
Bropiia), rekapOoKkcmiimpoBaHHEM CoJiei KapOOHOBBIX KUCIOT U JIEKTPOIM30M PACTBOPOB COJICH
KapOOHOBBIX KUCIIOT. Haxoxk/IeHNe akaHoOB B IPUPOJIE U MPUMEHEHHE aJTKaHOB.
Hukiaoankansl. CrpoeHHe MoONeKyn IHKiIoankaHoB. OOmas  QopMmyna IHMKIOATKaHOB.
Homenknarypa  nukinoankaHoB.  M3omepuss = IUKIOAJIKaHOB:  YIJIEPOJHOTO  CKeJleTa,
ME)XKJIacCoBasi, MPOCTPAHCTBEHHAas (yuc-mpanc-uzomepusi). HampsokeHHble W HEHANpsHKEHHbIC
ukiel. Crenuduka CBOMCTB IUKIOATKAHOB C MaJIbIM pa3MepoM IMKJIa. XUMHUYECKUE CBONCTBA
[UKJIONIPOTIaHa: TOPEHHE, PEaKIIUU TPUCOSANHEHUS (THIPUPOBAHUE, IPUCOCTIUHEHUE TaJOTeHOB,
raJIOTeHOBOJIOPOIOB, BOJbI) M LMKIOTEKCaHa: TOPEHHUE, PEAKIMH PaTUKaIbHOTO 3aMEIICHUS
(xmopupoBanue, HuUTpoBanue). [lonyyeHue MUKI0ANKaHOB U3 AIKAHOB M JIUTAJIOTCHAIKAHOB.
AJIKeHbI. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI ATHIICHA. SP2-1 nopuan3amnus
opbOuTaneir aroMoB yriepoja. 6- U T-Csi3u. ["'omMonorndyeckuii psg U o0mas Gopmyria aaKeHOB.
Homenkiarypa ankeHoB. M3omepusi aJIKEHOB: YIJIEPOAHOTO  CKEJIETa, MOJIOKEHHS KpaTHOU
CBS3M, NPOCTPAHCTBEHHAash (TEOMETpUYECKas H30MEpHs, WM  YUC-MPAHC-U30MEPHs),
MexKnaccoBas. duznueckre CBOMCTBA AJNIKEHOB. XMMUYECKHE CBOWCTBA aJKEeHOB. Peakunu
ANEKTPOPUIBHOTO MPUCOEAUHEHUS KaK CHOcOo0 MonydeHus (PYHKIIMOHAIBHBIX MPOU3BOIHBIX
YIJI€BOJOPOAOB: TUAPUPOBAHME, TaJOT€HUPOBAHUE, TUIPOTaIOr€HUPOBAHUE, TUAPATALIMS
anKeHoB. Mexanuszm snekmpoghuivHozo npucoeounenus K arkenam. [IpaBuiao MapkoBHUKOBA U
€ro OOBSCHEHHWE C TOYKM 3PEHHS OJJIEKTPOHHOW Teopuu. PagukambHOE MPUCOCTUHEHUE
OpOMOBOZIOPO/IAa K AJIKEHAM B MPUCYTCTBUU TEPEKUCEH. Bzaumooelicmsue aikeHos ¢ OpomMom u
X7I0poM 8 2a3z060li  paze npu 6vicokou memnepamype uau Ha ceemy. OKUcieHue aiKeHos:
20peHue, OKUCIeHUe KUCI0pooom 8 npucymcmesuu xaopuoos naiiaous (1) u meou (Il) (Baxep-
npoyecc), OKucieHue KUCI0po0oM 8 NPUCYMCIMEUU cepedpa, OKUCIeHUe 20PAYUM NOOKUCTEHHbIM
PAcmeopom nepmMaHeaHama Kaius, OKUCIeHUue nepmaneanamom xaaus (peaxkyusi Baewepa),
030HUposanue. KauecTBeHHbIE peaklluy Ha JBOWHYIO CBs3b. [[poMbINIeHHBIC U J1abopaTOpHBIE
CrocoObl TONMy4YeHHs alkeHoB. llomyueHue anKkeHOB AECTHUAPUPOBAHUEM AalIKaHOB; peaxyuell
INUMUHUPOBAHUS ~ W3 CHUPTOB, TAJOT€HAJIKAHOB, IUrajgoreHaikaHoB. IlpaBuno 3aifueBa.
[Tonmumepuzanus ankeHoB. [Tonumepusanus Ha katanuzatopax L{urnepa—Harra. Ilonmustrnen
KaK KPYMHOTOHHAKHBIN MPOIYKT XHMHUYECKOTO TTPOU3BOACTBA. [IpuMeHeHNEe anKkeHOB (I3THIICH
U TIPOIHJIEH).

Aakanuenbl. Knaccudukaiys ankaJueHoOB N0 B3aMHOMY PAacCIOJIOKEHUIO KPAaTHBIX CBSI3EH B
Moinekyine. OcoOEHHOCTH  BJEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHHS COMPSIKEHHBIX
ankagueHoB. OOmas ¢opmyna ankaaueHoB. HomeHknatypa W W30MepHsl alKaIUeHOB.
®u3nyueckue CBOICTBA aAJIKaIUEHOB. XUMHUYECKUE CBOMCTBAa aJKaJUEHOB: pEaKIHNU
MpUCOeNUHECHHS (THAPUPOBAHUE, TAJIOTCHUPOBAHUE), TOPEHU U mojuMepusanuu. 1,2- u 1,4-
[Ipucoenunenne. Ilomyuenue ankamuenoB. CuHTe3 OyragueHa w3 OyTraHa W dTaHOJA.
[MTomumepuzanusa. Kayuyku. Bxmag C. B. JleGeaeBa B mosiydeHHE CHHTETHYECKOTO KaydyKa.



Bynkanmzanus kaydykoB. PeswmHa. MHorooOpa3ue BHJIOB  CHHTETHYECKHUX Kay4yKOB, HX
CBOMCTBA U IPUMEHEHHE.

AJIKMHBI. DJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJbl aleTuiieHa. Sp-
['ubpunusanust opburtaneir atroMoB yriaepoda. lomojorudeckwii psu u obmas ¢opmyna
ankuHoB. Homenknatypa ankuHoB. M3oMepusi ajqKUHOB: YIIEPOJHOTO CKEJIETa, IMOJIOXKEHUs
KpaTHOM CBsI3U, MEXKiaccoBass. PU3MUECKHME CBOMCTBA AJKWMHOB. XMMHUYECKHE CBOMCTBA
aNKUHOB. Peakiuu mnpucoeauHeHHs Kak croco0 MOTy4YeHUs MOJUMEPOB U IPYIHX MOJE3HBIX
NpOAYKTOB. I'mapupoBanue. Peakunu npucoequHEHUs: rajoreHoB, rajJoreHOBOJOPOAOB, BOJBI.
Tpumepuszauus m auMepusanus auetwieHa. Peaknuum 3amemenus. KucioTHele — cBOKCTBa
QJIKUHOB C KOHIIEBOM TPOMHOM CBSA3BI0. ALETUIEHUABl. B3aumoodeiicmsue ayemunenuoos c
eanocenankanamu. I'openue anetwieHa. OKHUCIEHUE AIKMHOB PACTBOPOM II€pMaHIraHaTa Kajusl.
[TomrydeHue amneTWiIeHa MHPOJIM30M MeTaHa W KapOumaHbIM MeronoM. CHHTE3 alIKHHOB
AIKUATUpPOBaHUEM aneTuiauaoB. I[lpumenenue anerusneHa. ['opeHue aneruieHa KaKk HCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJIL CBAPKHU U PE3KU METAJUIOB.

Apenbl. Uctopust oTkpeiTUs OcH30sa. [lowsmue 06 apomamuunocmu. Ilpasuno Xwokkens.
Hebensouonvie apomamuyeckue cucmemol. COBpeMEHHBIE MPEACTABICHUS 00 3JIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHuu OeHzona. O6mas ¢opmyna apeHoB. M3omepus U HOMEHKIIATypa
roMoJioroB Oensona. M3omepusi qu3aMenieHHbIX OCH30JI0B Ha TpUMepe KCitosoB. dusndeckne
CBOIicTBa OCH30J1a. XUMHUYECKHE CBOWMCTBAa OeH30ia. Peakinu 3amenieHuss B OCH30JIHOM sIIpe
(anexkTpodunabHOE  3aMenieHue): raJIOTeHUPOBaHUE, HUTPOBAHHUE,  AJIKUIMPOBAHHE,
ayunuposauue, cyib@uposanue. Mexanusm peakyuu 21eKmpo@uibHo20 3ameujenus. Peakum
npUCcOeANHEeHNUs K OeH30i1y (TUIpUpOBaHUE, TaJIOTCHHPOBAHHE (XJIOPUPOBAHHE HA CBETY)).
Peakuus ropenus. OcoOEHHOCTH XUMUYECKMX CBOMCTB alIKWJIOEH30J0B Ha TMpUMEpe TOIYoJIa.
B3auMHOe BiusiHME aTOMOB B MoJiekysie Toiyona. [lpaBunma opueHTalMM 3aMecTUTENed B
peakUMsaX 3aMEILIEHUS], CO2NACOBAHHASL U HECO2NACOB8AHHAS Opuenmayus. XJIOPUPOBAHUE
tonyona. OKHCIEHUE aTKUIOEH30JI0B PAacTBOPOM IepMaHTraHata Kanus. [amoreHupoBaHue
aIKUIO0eH3010B B O0KOByI0 1ienb. HutpoBanue nutpoOenzosa. Ilomydenune OeH3ona U ero
romonoroB. IlpumeHnenue romonoroB OeH3ona. [lonamue o0 RNOAUAOEPHBIX — APEHAX, UX
@usuonocuueckoe oeticmaue Ha OP2aHU3M 4en08eKd.

I'eneTnueckasi cBsI3b MeKAY Pa3iUYHBIMU KJIaccaMu YrieBoaopoaoB. KadecTBeHHBIE
peaklMK Ha HETIPEJEIbHbIE YTIIEBOJOPOIBI.

I'anoreHonpoun3Bo/iHbIe YIJIEBOJOPOIAOB. JNeKMPOHHOE  CMPOEHUe 2al02eHONPOU3B0OHBIX
Vene6o0opooos. Peakiyu 3amellieHus TajJoreHa Ha THIPOKCHI, HUTPOTPYIIY, ITUAHOTPYIIY,
amunozpynny. JleicTBHe Ha rajJoreHIpOU3BOJHBIE BOAHOTO U CIHUPTOBOIO PacTBOPA IIEJIOYH.
CpaBHEHHE pEAaKIIMOHHOW CHOCOOHOCTH AQJIKWI-, BUHWI-, (DEHWI- W OEH3WJITaJIOTeHUOB.
B3auMogeiicTBrue nurajgoreHaJkaHOB ¢ MarHueM W IMUHKOM. [IoHSATHE O MeTayuI00praHuYeCKUX
coemMHEeHUSX. Maenutiopeanuueckue  coeounenus. Peaxmue [punvapa. Vcnonb3oBaHue
raJIOT€HONPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

JMemoncTpanun. 1. CoctaBieHue mojieneil MoJeKyn ankaHoB. 2. bpomupoBaHue rekcaHa Ha
ceery. 3. 'opeHue Merana, sTUieHa, auetuieHa. 4. OTHOILLIEHHE METaHa, 3TUIICHA, alleTUIeHa U
OeH30I1a K pacTBOpaM MepMaHraHaTta Kanus u OpoMHoit Boge. 5. [lonydeHue sTuineHa peakuuen
JIeruaparanuu dTanona. 6. [lonydenne aneTunena ruipoln3oM kapouaa kambius. 7. OkuciaeHue
TOJyOJla pAacTBOPOM IMepMaHraHata kanusa. 8. I[lomydeHwe  cTuUpona JenojJuMepu3anueit
MOJINCTHPOJIA U UCTIBITAHUE €r0 OTHOIIECHHUSI K PACTBOPY ITEPMAaHIaHaTa Kalus.

2.3. Kucaopoaconep:kamue OpraHuvyeckKue CcoOeIUHEHUs Crmuptel. Knaccudukanms,
HOMEHKJIaTypa W WU30MepHus ChupToB. ['omMosornueckuii psam u oOmas dopMysa mpeaeabHbIX



OJIHOATOMHBIX CHUPTOB. DU3WYECKUE CBOMCTBA TNPENETBHBIX OJHOATOMHBIX CITUPTOB.
BomopoaHas cBsi3b MEXKIy MOJEKYJIaMd W €€ BIUSHUE Ha (PU3WYECKUE CBOICTBA CIUPTOB.
XVMMHUYECKHE CBOMCTBA CIIMPTOB: KHUCIIOTHBIE CBOWCTBA (B3aMMOJEHCTBHE C HATPUEM Kak
Croco0 YCTAaHOBJICHUS HAJMYUsl THUIPOKCOTPYIIBI);  PEaKIUU 3aMEIICHUS TUAPOKCHIbHON
Tpynmbl Ha TaJoreH Kak Croco0 TMONY4YCHHsS] PACTBOPUTENCH; MEXKMOJEKYIsIpHAs U
BHYTPUMOJIEKYJISIpHAsL JIerHapaTanus; o0pa3oBaHUE CIOXKHBIX 3(PUPOB C HEOPTaHUYECKUMU U
OpraHMYECKUMHU KHUCJIOTaMH; ropeHue; okucieHue oxcugoMm wmenu (II), mogkuciaeHHBIM
pacTBOpOM IepMaHraHaTa Kajusi, XpOMOBOH CMEChbIO; PEaKIMH YIIIEBOJOPOJHOTO paauKana.
CpasHenue peakyuoOHHOU CNOCOOHOCMU NEPBUUHBIX, BMOPUUHBIX U MPEMUUHBIX 0OHOAMOMHBIX
cnupmos 8 peakyuu 3amewjenus. Ankorosarsl. ['Maponus, alkuaupoBaHue (CHMHTE3 MPOCTHIX
a¢upoB no Bumbsamcony). Dgupsr  pocghoprvix kuciom. Ponv mono-, ou- u mpugocghamos 6
ouoxumuyeckux npoyeccax. [IpoMbllIIeHHbIH cUHTE3 MeTaHoa. [lomyueHue sTaHoNa: peakuus
OpOoKeHUsI  TJIFOKO3bI, THUJIpaTalus stuiieHa. [IpumeHeHwe MeTaHOJIa MW ATaHOJjA.
OU3MONIOTUYECKOE JICHCTBHME METaHOJa M ITaHOJA Ha OpraHU3M uenoBeka. MHOroaromMHbIe
CHOUPTHI. DTUIEHTIUKONb W TIUIEPUH KaK TMPEACTaBUTENTH TMPEIeNbHBIX MHOTOaTOMHBIX
CIUPTOB, UX (U3MYECKHE U XUMHUYECKue cBoicTBa. KauecTBeHHas peakiys HA MHOTOATOMHBIE
CIUPTHI U €€ MPUMEHEHHE JI PACIIO3HABAHUSA TIIUIEPUHA B COCTaBE KOCMETUYECKUX CPEJICTB.
CuHTe3 JAMOKCaHa M3 OTWICHIVIMKONA. TOKCHYHOCTh ATWieHrMKoas. [Ipaktuueckoe
MIPUMEHEHUE STUJICHTIIUKOJIS U TIUIEepUHA.

IIpocTbie 3¢pupbI Kak H30MEpPHI MPEACIBbHBIX OJHOATOMHBIX  crUpTOoB. CpaBHEHHE HX
(GU3HYECKUX U XUMHUYECKHX CBOWMCTB CO CHUpTaMu. Peakius paciieruieHusl MPOCThIX 3()UpoB
HMOJ0BOJIOPOAOM. [lepokcudvt npocmvix 3¢pupos, mepvl npedoCcmopoAtCHOCMU npu pabome ¢
HUMU.

®enoubl. CTpoeHue, M30Mepusi U HOMEHKIaTypa ¢eHoloB. BzanMHOe BIMSHHE aTOMOB B
Monekyne ¢eHona. Ou3nyeckue U XUMHUYECKHUE CBOMCTBa (peHona M KpesonoB. KucnoTHbie
CBOICTBa ()E€HOJIOB B CPABHEHHMM CO CIUPTAMHU: PEAKIMU C HATpUEM, THAPOKCUAOM HATpPHUS.
Peaxiiuu 3amenienust B OEH30JIbHOM KOJIbIIE (TajoreHupoBaHue (OpoMHUpOBaHKE), HUTPOBAHUE).
Ilpocmovie  s¢hupvr  ¢penonos. Oxucnenue ¢(enono. KauecTBeHHbIe peaknuu Ha (HEHOI.
[Tonyuenue ¢penona. Ilpumenenue penona.

KapOonunbHble coeauHeHusi. AJBACTUIIBI M KETOHBI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpoeHHEe KapOOHWIBHON TpPYIIbI, €€ TMOJSIPHOCTh U MOoJspu3yeMocTh. Knaccudukanus
anbACTUIOB M KeToHOB. CTpoeHHME MpenenbHBIX albAeTu0B. l'OoMolormdyeckuii  ps,
HOMEHKJIaTypa, HW30MEpHUsl MpeaeiabHbIX anpaerufioB. CTpoeHHE MOJEKYIbl alleTOHa.
l'oMonoruueckuit  psii, HOMEHKJIATypa U u3zoMmepus keroHoB. OOrmias ¢opMyla mpeaenbHbIX
anbIeruioB U KetoHoB. du3nueckue cBONCTBA (opMmanbpAeruia, aleranblIeruaa, aneToHa.
Tousmue o Kemo-eHoONbHOU Maymomepuu KapOOHUIbHBIX COeOUHeHUll. XUMUYECKUE CBOWCTBA
NpelebHBIX allbJIETUIOB U KETOHOB. Mexanusm peakyuu HYK1e0@hUIbHO20 NPUCOeOUHEHUS NO
Kapbouunvrou epynne.  Peakuuum TNpUCOEIUHEHHS BOIbI, CIHUPTOB, IMAHOBOAOpPOJAA U
runpocyibpura Hatpus. Illonyuenue ayemanei u kemaneu.  CpaBHEHHE pPEaKLMOHHOM
CIIOCOOHOCTH alIbJIETU/IOB M KETOHOB B PEAKIUAX MpUCOeANHEeHHs. Peakiiy 3amerieHus aToMOB
BOJIOpPOJa TMpH YIJIepOJAHOM aromMe Ha rajoreH. [lomumepmsamus — dopmanpaeruga u
aneranbaeruga. Cunmes cnupmos gzaumooeiucmeuem KapOOHUIbHbIX COeOUHEHUN ¢ PeaKmUgom
Ipunvapa.  OxucneHue KapOOHWIBHBIX coeAuHeHUNH. OCOOCHHOCTH PEaKIUH OKHUCICHUS
anetoHa. CpaBHEHUE OKHUCJIEHUS alIbJCTHIOB U KeTOHOB. ['mapupoBanue. BoccraHoBieHne
KapOOHWJIbHBIX COEAMHEHHH B cnHpThl. KauecTBEeHHBbIE peaklUu Ha albJETUIHYIO TpYIMIY
(peakmusi «cepeOpsHOTO 3epKayay, B3aumonelcTeue ¢ ruapokcunom meau (I1)). Arvooawvho-



KPOMOHOBAsL KOHOeHcayusi anvboecudos u kemonog. OcodbernHoctu popmanpaeruaa. [lomydenue
IpEleNbHBIX AJIbJETHJIOB: OKUCIEHHME CIIMPTOB, rujparanus aunetwieHa (peakuus Kyudeposa),
OKHMCJIEHHEM ATHIIEHA KUCJIOPOJOM B npucyrctBuu xnopuna namiaaus (II). [Tomyuenue anerona
OKHCJIEHHEM IIPOIIAaHOJIa-2 U Pa3yIoKEHNUEM KaJIbLMEBOU UM 0apHeBON COJIM YKCYCHOM KUCIIOTBI.
TokCcHYHOCTB anbAeTUI0B. BakHeWlne NPEeACTaBUTENIH  QIBJAECTUIOB U KETOHOB:
(bopmanbaerus, yKCyCHbIH aiabIeru, aleToH U X MPAKTUYECKOE UCII0JIb30BaHHE.

KapOonoBble kuciaotrbl. CTpoeHHE MNpeNeibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Knaccugpukanus, wuszoMmepus M HOMEHKJIATypa KapOOHOBBIX KHCJIOT. OJEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIBHOM TIpynmbsl. l'omosiorndyeckuid  psa u  oOuias
dopMmyna mpenerabHBIX  OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. @DH3MYECKHe CBOMCTBa
IpEIEIbHBIX OAHOOCHOBHBIX KAapOOHOBBIX KHUCJIOT Ha IPUMEPE MYpPaBbUHOH, YKCYCHOM,
IIPONMOHOBOM, ITAJIBMUTHHOBOW M CTEAPMHOBOM KHUCIOT. BomopoaHsle CBs3M, accouuanus
KapOOHOBBIX KUCIIOT. XMMUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KUCIIOT.
Kucnorusle cBoiCTBa (M3MEHEHUE OKPACKU MHAMKATOPOB, PEAKIMH C aKTMBHBIMHM METaJlJIaMH,
OCHOBHBIMHM OKCHJIaMH, OCHOBaHUSIMH, COJSIMU). V3MeHeHue cuibl KapOOHOBBIX KHUCIOT HpU
BBEJICHUU JIOHOPHBIX M aKIENTOPHBIX 3aMecTuTenei. B3aumoneiictBue kapOOHOBBIX KHCIOT CO
cnupramu  (peaknus — dTepuduUKanuu), OoOpaTUMOCTh  pPEAKIUH, MeXaHUuM  peakyuu
omepughuxayuu. ['anoreHnpoBaHue KapOOHOBBIX KHUCIOT B OOKOBYI Ienb. (OcoOEHHOCTH
XUMHYECKMX CBOWCTB MYypaBbUHOM KHCHOTHL. [lomyueHue mpenenpbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCICHHE allbJCTHIO0B, OKHCICHHE MEPBUYHBIX CIUPTOB, OKHCIICHHE
QJIKAaHOB U aJIKEHOB, TMIPOJIM30M F'€MUHAJIBHBIX TPUTAIIOT€HUIOB. B3aumooeticmeuem peakmusa
I'punvapa c yenexucivim easom. llomydyeHne MypaBbMHOM M YKCYCHOM KHCIOT B
IPOMBINIIEHHOCTH. [IpuMeHeHne MypaBbMHOW U YKCYCHOM KHCIOT. JIByXOCHOBHBIE
KapOOHOBBIE KHUCIJIOTBI: 0OIIMe CHocoObl MOJY4YeHHs, OCOOCHHOCTH XMMHYECKHX CBOMCTB.
[IlaBeneBass U MalOHOBAs KHMCJIOTA KaK MPEJCTaBUTENN TUKApOOHOBBIX KUCIOT. Cunmeswvl Ha
0CHOBE MANO0H06020 2¢hupa. Aneuopuodsl u umuodsbl OukapboHosvix Kuciom. HernpenenbHble U
apoMaTHYECKHE KHCIOTBI: OCOOEHHOCTH UX CTpOeHUs M CBOMCTB. IIpumeHeHue OeH30iHOMN
KHCJIOTBI. ApoMaThyeckue JUKapOOHOBBIE KHUCIOTHI ((prasieBas, nuzodraneBas u TepedTaneBas
KHUCJIOTBI):  NPOMblIUIEHHbIE — MemoObl  NOJYYEHUs. u npumenenue. llonsatue o
TUIPOKCUKAPOOHOBBIX KHUCJIOTaX MU HX MPEICTaBUTENSAX MOJOYHOM, JTUMOHHOH, sI0J0YHOW U
BUHHOHM KHCJIOTaX. BbIciine npenenbHble U HEMpeaelbHble KapOOHOBBIE KUCIOTHI. 3HaYEHUE U
pUMeHeHHEe KapOOHOBBIX KHCIIOT.

DYHKIMOHAJIbHbIC NMPOM3BOAHbIC KAPOOHOBBIX KHCJIOT. XJIOPAHTUAPUABI U AHTUAPUIBI
KapOOHOBBIX  KHCIOT: TOJY4YEeHUE, THIPOIM3. B3aumooleicmsue  X10panzuopuodos ¢
HYKN€0UIbHbIMU peacenmamu. IlomyueHue CIOXHBIX 3(GUPOB C HCHOIb30BAaHUEM
XJIOPAHTUAPUIOB U aHTUIPHUAOB KuciaoT. Croxuble 3¢upsl. CTpoeHue, HOMEHKJIATypa u
uzoMepust  CIOXHBIX 3¢hupoB. CroxHble 3(QUpPbl KaKk H30MEpbl KapOOHOBBIX  KHUCIOT
(MexknaccoBast uzomepus). CpaBHeHuEe (DU3MUECKUX CBOWCTB U PEAKLIMOHHOM CIIOCOOHOCTH
CIIO)KHBIX 3(UPOB M HM30MEPHBIX MM KapOOHOBBIX KHUCIOT. ['MAPONU3 CIOXKHBIX 3PHUPOB.
CriocoObl MoNy4eHUsl CIOXKHBIX APHUPOB: dTepHpPUKaLUs KapOOHOBBIX KHCJIOT, allJIMPOBaHHE
CIHMPTOB U aJIKOTOJIATOB TaJOr€HAaHTHPHIAMH W aHTHAPHIAMU, AIKHJIUPOBaHHE KapOOKCHIIAT-
uoHOB. Cumnmes cnodxcuvix 2¢pupos enonos. Cnodcnvle  2¢hupvbl Heopeanuueckux Kuciom.
Humpozcnuyepun.  TlpumeHeHne  CIOKHBIX J(QUPOB B  THUIIEBOH u  mapproMepHOI
IIPOMBIIITICHHOCTH.

Amuzpl KapOOHOBBIX KHCIIOT: MOJIy4Y€HHE M CBOWCTBA Ha IpuMmepe aueramupa. Illouamue o
Humpunax xapoonosgvix kuciom. L{uaneuopunvl. Conu KapOOHOBBIX KHCIIOT, UX TEPMHUUYECKOE



pa3joxeHue B HpUCYTCTBUM MIeno4yu. CHHTE3 KapOOHWIBHBIX COCIMHEHUN pa3iokKeHHEM
KaJIbIIMEBBIX COJIel KapOOHOBBIX KHCIIOT.

JemoncTrpanuu. 1. B3aumopeiictBue Hatpus ¢ 3TaHonoM. 2. OKHUCIEHUE 3TAHOJIA OKCHUIOM
veau (II). 3. Topenme sranona. 4. B3ammojneilcTBUE TpeT-OyTHIIOBOTO CHIHPTA C COJSHOU
kucnoroii. 5. Homodopmuas peaknusa. 6. OmnpenerneHue aiabAeTHAOB npu  [OMOIIH
KaueCTBEHHBIX peakuuid. 7. OKucaeHue aabAeruoB IepMaHraHaTOM KaJusl.

JlaGoparopuble ombiThbl. 1. CBoiicTBa »THUiOBOro cnuprta. 2. CBOHCTBa riulepUHa. 3.
CgoiictBa (enona. 4. CpoiictBa ¢opmanuna. 5. CpoiicTBa yKCycHOW KucioTel. 6. Couu
KapOOHOBBIX KHUCIOT.

2.4. A30T- 1 cepocojep:Kalue coeInHeHus

Hwutpocoenunennsi. dnexmponnoe cmpoenue numpocpynnul. llonyuenue HumpocoeouHenu.
Boccmanosnenue numpoapenos 6 amunvl. Apomamuueckue Humpocoeounenus. Akyenmopmoie
ceolicmea  HUmMpozpynnel.  AnbOOILHO-KPOMOHO8As KOHOeHCaAyust  HUMpOCoeOUuHeHUl.
B3pviguamule gewgecmaa.

Amunsbl. Knaccudukanus mo Tumy yrieBOJOPOAHOrO paJuvKala M YUCIY aMUHOTPYMI B
MOJIEKYyJie, HOMEHKIJIaTypa, H30Mepusi aMUHOB. [lepBUUHbIE, BTOPUYHBIEC U TPETUYHBIC AMUHBI.
DNEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHHUE IMpeAeibHbIX aMUHOB. DU3NYECKUE CBOMCTBA
aMUHOB. AMUHBI KaKk OpraHWYECKHE OCHOBAHMS: peakuuu ¢ BoJoH, kucioramu. Counm
IKWIaMMOHUS. Peakiius ropeHusi aMMHOB. AJIKWIMPOBAHUE U allJIMPOBAHKME aMUHOB. Peakiumn
AMUHOB C a30TUCTOM KHUCHOTOW. [lomamue 0 uemeepmuuHbIX AMMOHUEBLIX OCHOBAHUSX.
Humposzamunvl. Memoosl uoenmugurayuy nepeuyHvix, 6MOPUUHBIX U MPEMUYHLIX AMUHOS.
[TonmyueHne aMUHOB AQJIKHIMPOBAHHEM aMMHaKa M BOCCTAHOBJIICHHEM HHUTPOIPOU3BOTHBIX
yIIeBOIOPOAOB, U3 cnupToB. [IpuMeHeHre aMHHOB B (hapMalleBTHUECKON MPOMBIIIIEHHOCTH.
ApomaTuieckue amMHuHbl. AHWIMH KakK MpEACTaBUTEIb apoOMaTH4YECKUX aMuUHOB. CTpoeHue
aHuIuHA. B3auMHoOe BiIUsIHUME TPYII aTOMOB B MOJIEKYJIe€ aHWJIMHA. BiusiHue 3amecturteneid B
apoOMaTHYECKOM SIIpE Ha KUCIOTHBIE U OCHOBHBIE CBOMCTBA apuiaMUHOB. [IpuunHbl ocnabneHus
OCHOBHBIX CBOWCTB aHWJIMHA B CPAaBHEHMHM C aMHHAMU TPEAEIBHOrO psjia. XUMHUYECKHE
CBOICTBa aHWUJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOEICTBHE C KUCIOTaMH); peaKIIMM 3aMELLEeHUS B
apoMaTthueckoe sapo (TaJIorTeHUpOBaHME (B3aUMOJCHCTBHE C OpOMHOI BOJOM), HHUTpPOBaHUE
(B3aMMOJIEHCTBHE C A30THOM KHUCJIOTOH), cyabguposanue); OKUCICHUE, AIKUIUPOBAHUE U
AUUIUPOBaHUe No amomy azoma). 3auuma amMuHoOSPYnnbl NPU PeaKyul HUMPOBAHUS. AHUTUHA.
Ayemanunuo. [Juazocoedunenus. Juazomuposanue nepeuuHbIX  apunamunos. Peakyuu
0Ua30coeOuHeHUll ¢ 8bl0esieHuemM aszoma. Ycioeus azocouemanus, a3o- u Oua3ococmasisaoujue.
Aszokpacumenu, 3asucumocms ux cmpoenuss om pH cpeovl. Hnouxamopui. Ilonydenne aHuInMHa
(peakuus 3uHMHA). AHWINH KaK ChIpb€ JUIsl MPOM3BOACTBA aHWJIMHOBBIX KpacuTened. CHHTE3bI
Ha OCHOBE aHUJIMHA.

Cepoopranuyeckue coeauMHeHusl. [Ipeocmasgnenue o0 CepoOOP2AHUYECKUX COEOUHEHUSX.
Ocobennocmu ux cmpoeHusi u c8oticme. 3HayeHue cepoopeanuyecKux cOeOUHeHUl.
I'eTepouukiibl. A30T-, KHCIIOPOJI- U CEpOCOepKallue TeTepolukibl. PypaH, Uppoi, muogen
U umMuOazon Kak TPEACTABUTENH IATUWIECHHBIX TeTepolukioB. [Ipupona apomaTHdHOCTH
MATUYICHHBIX TE€TEPOIMKIOB. DJIEKTPOHHOE CTPOEHHUE MOJIEKYJbl MUPpPOJa, apoOMaTHUYECKUN
xapakrtep MoJiekynbl. KucinoTHbele cBoiicTBa nuppona. Peakyuu cuopupoanusi 2emepoyurios.
TIousmue o npupoouwvix noppupunax — xaopoguire u ceme. Obwue npedcmasienus 06 ux
ponu 8 okcueoi npupoode. IlupunmH  Kak TpPeACTaBUTENb IIECTUUWICHHBIX T'€TEPOLMKIIOB.
DONEKTPOHHOE  CTPOEHUE MOJEKYJIbl MUPHAWHA, ApOMATUYECKUH XapakTep  MOJIEKYIbI.
OCHOBHBIE CBOWCTBAa NMUpUIWHA. Pa3znuuue B MNpPOSBICHMH OCHOBHBIX CBOMCTB MHppoOia U



nupuauHa. Peakuuu nupuauHa:  3JeKTpo(UIbHOE 3aMelleHue, TUAPUPOBAHUE, 3aMellleHue
aTOMOB BOJIOPO/a B [-TIOJIOKEHUU HA THApPOKcOrpymnmy. [IMKomuHBI U uX OkucieHue. Kemo-
eHonvbHas maymomepus P-euopoxkcunupuouna. Taymomepus B-euopoxcunupuouna u ypayuid.
Ilpeocmaenenue 06 umuoasone, nunepuouHe, NUPUMUOUHe, UHOOJIE, HUKOMUHE, AMPONUHE,
ckamone, @ypgypore, eucmuoune, eucmamuHe, ITypPUHE, IMYPUHOBBIX W HHPUMHUINHOBBIX
ocHoBaHusX. JlemoHcTpauuu. 1. OCHOBHbIE CBOMCTBAa aMUHOB. 2. KauecTBEHHbIE pEaklUM Ha
aHuauH. 3. AHUITUHOBBIE KpacuTend. 4. OOpasibl TeTePOIMKINYECKUX COCTMHCHHH.

2.5. Bro/10orn4ecK aKTUBHbIE BelIeCTBA

Kupsbl Kak cioxHble >QUpPHI [NIHIEPHUHA W BBICHIMX KapOOHOBBIX KHCIOT. PacTuTenbHble U
JKUBOTHBIE XUPBI, UX cocTaB. DHU3NYECKHUE CBOMCTBA KUPOB. XMMHUYECKHE CBOMCTBA JKHPOB:
TUAPUPOBaHUE, OKUCIEHUE. [lepokcuonoe oxkucaenue xcupos. Ilpocopkanue dcupos. 'unponus
WM OMBUICHUE )KHPOB KaK CIIOCO0 MPOMBIIIJICHHOTO MOJTYYCHHS COJICH BBICIIMX KapOOHOBBIX
KUCIIOT. ['maporenusanus xupoB. [Ipumenenue xupoB. Mpia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT. Mortiue cBoicTBa MblIa. [lpedcmasnenue o aunudax. Obwue npedcmaegienus o
buono2uteckux QyHKYUax iunuoos.

YraeBoabsl. O6mas ¢dopmyna yriaeBonoB. Kmaccudukanuss  yriaeBogoB. MoHO-, OIUTO- H
nonucaxapuapl. OU3NYECKHEe CBOWCTBA M HAXOXJACHHUE YIJIEBOJIOB B MpHUpPOAE (HA IpUMEpe
TIIFOKO3bI ¥ (PpyKTO3BI). JIMHEHHAS ¥ TUKINYeCKast (POPMBI TIFOKO3BI U PPYKTO3BL. [lupanosvl u
¢ypanosvr. Dopmynel Gumepa u Xeyopca. [lonsTre o TayroMepuu Kak BUIE H30MEPUU MEKTY
UKIMYECKON 1 TuHEeHHOU popmamu. Onmuyeckasn uzomepus 2noKo3vl. XUMUYECKHE CBOMCTBA
[JIFOKO3BI: OKHMCJICHHE XJIODHOW WM OpOMHOM BOJIOM, OKHCIIEHHE a30THOM KHCIIOTOM,
BOCCTAHOBJIEHHME B IIECTUATOMHBIN CIUPT, ayuiuposanue, aiKuiuposavue, WN30OMEpHU3aLus,
KaueCTBEHHBIE pEaKIMH Ha TIIIOKO3y (PKCIEpUMEHTalbHbIE JO0Ka3aTeNbCTBA HAIUYHUS
aNbACTUIHON U COUPTOBBIX TPYyNNl B TJIOKO3€), CIUPTOBOE, MOJOYHOKHCIIOE,
NPONUOHOBOKUCTIOE W MAclAHOKUcioe OpokeHue. [ THMKO3UIHBIN TUAPOKCUII,  €Tr0
cnernuduyeckue cBoiicta. [lonstue o rmukosugax. [loHarue o rroKo3uaax, UX HAXOXKICHUH B
npupone. Ilonyyenue rinroko3sl. @pyKTo3a Kak M3oMep TIOKO3bl. Pubo3za u ne3okcupubdosa.
[Ipumenenue u OuosorMyeckasi posib yrieBoaoB. OKUCICHHE YTIIEBOJIOB — HUCTOYHUK YHEPTUU
JKUBBIX OPTaHU3MOB.

JMucaxapuabl. Caxapo3a Kak MpeJcTaBUTeIh HEBOCCTAaHABIMBAIOIIMX aucaxapusioB. CTpoeHue,
dbusznueckue M XUMHYECKHE CBOMCTBa caxapo3bl. Manvmo3sa, nakmosa u yeiiobuosa. ux
cmpoeHue, uzudeckue u xumudeckue ceovcmea. I'naponus aucaxapunaos. [lomydyenue caxapa
13 caxapHou cBekJbl. [I[puMeHeHne caxapossl.

Moancaxapuapl. Kpaxman, riavkoreH M 1EJUTIOI03a Kak Ouolornyeckue monumMepsl. Kpaxman
KaK CMECh aMWJIO3bl W aMUWJIONEKTHHA, €ro (PU3MuecKue CBOWCTBA. XHMMHYECKHE CBOWMCTBA
KpaxMaya: THAPOJN3, Ka4eCTBEHHAs PEaKIUs C MOJOM M €€ NMPUMEHEHHE I OOHapyKEHUs
Kpaxmaja B IpOAYKTax MUTaHUA. [ukoceH:. ocobennocmu cmpoenus u ceoticma. llemnonosa:
CTpoeHHE U pU3nYecKre CBOWCTBA. XMMUUECKHE CBOMCTBA LEJUTION03bI: THAPOIIN3, 00pa3oBaHue
CNOXHBIX d¢upoB. [IpuMeHeHHe Kpaxmala U [eJUTIONO3bl. [IpakTHdeckoe 3HAYEHHE
noJaucaxapuaoB. [lonamue o npouzeodcmee bymazu.

HyxkaennoBbie kucsiotrbl. Hykneosuasl. Hykneotuasl. HykinenHoBble KUCIOTHI KaK MPUPOIHbBIE
nonumepbl. CoctaB U crpoeHue HykinenHoBbix kucnot (JAHK u PHK). I'maponu3 HykinemHOBBIX
KUCJOT. POJIb HyKJI€MHOBBIX KUCJIOT B KM3HeAesATeIbHOCTH oprann3MoB. Oynkiuu JJHK u PHK.
Kommementapuocts. ['enernueckuit kon. Hccrnedosanue cocmasa JHK — uenosexa u e2o
npakmuieckoe 3Hauenue.



AmMuHOKHMCJI0TBI. COCTaB, CTPOCHHE W HOMEHKJIATYpa aMUHOKHCIOT. ['OMOJIOTHYecKUid psif
IpeleNbHBIX AMUHOKUCIOT. M30mepusi npedenvHuix amurokuciom. Onmuueckas uzomepusl.
Du3nUecKue CBOIMCTBAa MPEICNbHBIX aMUHOKHUCIOT. OCHOBHblE AMUHOKUCIOMbL, 00pasyrouue
oenku. CriocoObl MONyYeHHs] aMUHOKHCIOT. AMHHOKHUCIOTH Kak aM(OTEepHBIE OpraHUYecKue
COCJIMHEHUS, PaBHOBECHSI B PAacTBOPaX aMUHOKHUCIOT. CBOWCTBA aMUHOKHUCIIOT: KUCIIOTHBIE U
OCHOBHBIC CBOICTBa; u3091€KMpuyecKas MouKa; aIKunuposanue W  alWIUPOBaHUE
aMHHOTPYIIBI; 3TepuUKaLUs; PeaKLUu ¢ a30TUCTON KHciaoToW. KauecTBeHHBIE peakuuu Ha
aMUHOKHCIIOTHI ¢ Tuapokcugom wmemu (),  nuneuopunom, 2,4-ounumpogpmopbernzonom.
Crenuduueckue KAayeCTBEHHbIE pEaKIUM Ha apOMaTHYECKUE U TIeTepOLMKINYECKHE
AMUHOKHCJIOTHI C KOHLIEHTPUPOBAaHHOW a30THOM KHCJIOTOM, Ha IUCTEUH ¢ aneratoMm cBuHua (1I).
Ilonamue o yukiuueckux amuoax — Jaakmamax u oukemonunepazuxax. buonoruueckoe
3HaYCHHE 0.-aMUHOKUCIOT. O0IacTH MPUMEHEHNUS aMHUHOKHUCIIOT.

IenTuaswl, ux crpoenue. llentunnas cBsi3b. AMHUIHBIM XapakTep HenTUIHOW cBsizU. CUHTE3
HenTUa0B. 'uaApoan3 nenTuaoB.

Bejkn kak npupoansie 0uonoanmepsl. CocraB u crpoeHue OenkoB. [lepBuuHas cTpykTypa
OenKoB.  Xumuueckue — mMemoowvl VCMAHOBNEeHUs — AMUHOKUCIIOMHO20 — cOoCcmasa U
nocnedo8amenbHOCHu.

DepMeHTaTUBHBIA TUAPOIH3 OeKOB. BropuuHas cTpykTypa OEIKOB: O-CIUpPab, B-CTPYKTYypA.
Tpernunas u yeTBepTHUHAs CTPYKTypa OenkoB. [lucynbduaHpie MOCTHKH U HOHHBIE W BaH-AEp-
BaalbCOBHI (TUAPOPOOHBIC) B3aUMOACHCTBHS. XWMHUYCCKHUE CBOWCTBA OCIKOB: THAPOIU3,
JIeHaTypalus, KaueCTBeHHbIC (IIBETHBIC) peakuuu Ha Oenku. [Ipespawjenus Oenkos nuwu 8
opzanuzme. buonornueckue QyHKUUU O€NKOB. JJocmudicenus 8 uzyueHuu CmpoeHus u cunmesa
benkos.

JemoHncTpanuu. 1. PacTBoprMOCTh yIiIeBOIOB B BOJIE U 3TaHoJ€. 2. OOpa3ibl aMUHOKHUCIIOT.
JlabopaTopusbie onbiThl. 1. CBolicTBa rmtoko3bl. 2. OmnpeneneHue Kpaxmanga B IMPOTYKTax
nutanus. 3. )Kupsl v ux cBoiictBa. 4. LIBeTHbIe peakuu OEIKOB.

2.6. BricokoMoJIeKyJIsIpHbIE COeIMHEHH S

OcCHOBHbBIE TOHSITUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, CTEeNeHb MonuMepu3anuid. OCHOBHBIE CIOCOOBI TMOJIYYEHHS] BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peaKkuu MojJuMepu3auu U noaukonaeHcanuu. CononuMepuszanus. CTpoeHue u

CTPYKTypa IOJINMEPOB. 3aBHCHUMOCTb CBOMCTB TOJIMMEPOB OT CTPOEHHS MOJIEKYJL.
Knaccugukanus mnoauMepoB: IacTMacchl (IJIAaCTUKM), 3JacTOMepbl  (KaydyyKH), BOJIOKHA,
KOoMIO3uThl. COBpEMEHHBIE IIACTMACCh (mmactuku)  (MONMATHICH, TOJUIIPONHIIEH,

HOJUCTUPOJ, TOJUBUHUIXJIOPHI, (TOPOIUIACT, MOJUAITUICHTepedTanaT, akpuiI-OyTaaueH-
CTUPOJIbHBIN IUIACTUK, MOJIMKApOOHAThI). TepMOIUIaCTUYHBIE U TEPMOPEAKTHUBHBIE IMOJIUMEPHI.
®enondopmanbae- TuaHbIe cMoiibl. KoMmno3utHeie Matepuansl. [lepcnekmuebl UCnONb308aHUS
KOMNO3UMHbBIX MAMEPUANos. Y2neniacmuxu.

Bonokna, ux xinaccudukanus. Ilpuponneie M Xumuuyeckne BOJIOKHA. VcKyccTBeHHblE U
CHUHTETHYECKHEe BOJIOKHA. I[loHATME O BHCKO3€ M ameTaTHOM BoJOKHE. [lonmuddupHeie u
NOJIMaMUJHBIE BOJIOKHA, MX CTPOEHHE, CBoOicTBa. [IpakTmyeckoe MCIIONB30BAaHUE BOJIOKOH.
Onacromepsl. [lpuponnslii W cuHTeTHUecKHil kaydyk. Pesuna u 900onuT. IlpumMenenue
nonumepoB. Cunmemuueckue — naenku. Membpanvi. Hoevie mexnonozuu OanvHeuuleco
CO6epULeHCNE0BAHUS NOTUMEPHBIX MAMEPUATIOB.

JMemoncTpanuu. 1. OOpasupsl miactukoB. 2. Komnekumst BosokoH. 3. ITlomukonmeHcammst
STUJICHTIIUKOJIS C TEPePTAICBOM KHUCIOTOM.



JlaGopaTtopHble onbIThbl. OTHOIIEHUWE CUHTETHYECKUX BOJOKOH K pacTBOpaM KHCIOT U
LIeJI0Y€eH.

11 kaacce
1. TeopeTuvyeckne OCHOBbI XUMHMH
1.1. CTpoenue BemecTBa
ATOMHO-MOJIeKYJIsIpHOe y4eHHe. BeliecTBa MOJIEKYISPHOTO UM HEMOJEKYJISIPHOTO CTPOCHUS.
KauecTBeHHBIE ¥ KOJIMYECTBEHHBIM COCTaB BemiecTBa. MoJspHas W OTHOCHTENbHas
MOJIEKYJIsSIpHAsi Macchl BeecTBa. MoJibHas A0S U MaccoBasi 10JIs 3JIEMEHTa B BEIIECTBE.
Crpoenne aroma. Hykmunbl. M3ortomsl. /eghexm maccwi. Tunbl pagroakTHBHOTO pacmajia.
TepmosiaepHblil cuHTE3. OmKpbimue HO8bIX XUMUYECKUX 2eMenmos. SInepHble peakiuuu. Tunsi
A0epHblx peakyuul: Oenenue u cunmes. CKopocmb peakyuu paouoakmueHo20 pacnaod.
[Ipumenenue pagMOHYKIUMIOB B MeAUIMHE. MeTon MeYeHbIX aToOMOB. [lpumeneHue
PAOUOAKMUBHBIX HYKIUOO8 8 2e0XPOHOIO2UU.
CoBpemMeHHasi MOJENb CTpoeHHs aroma. KopmycKyaspHOBOJHOBBIE CBOMCTBA 3JIEKTPOHA.
Ilpeocmasnenue o  keammosoiu  mexauuxe. Coomuowenue Oe bpoiina. Ilpunyun
Heonpeodenennocmu I etizenbepea. Ilonamue o 6onnogou ¢ynkyuu. KBantoBble unciaa. ATOMHas
opOutane. Pacnpenenenue 3JIEKTPOHOB MO  DHEPIETHYECKUM YPOBHSIM B COOTBETCTBHHU C
IIPUHIMIIOM HauMEHbIIEH YHEPTUH, IpaBuiIoM XyHaa U npuHounoM [laymnu.
OCOOEHHOCTH CTPOCHHSI OJHEPreTHUECKHX YpPOBHEH aroMOB O-3JIeMEHTOB. OJIEKTPOHHAs
KoHpurypamnus aroma. Kiaccudukanuss XUMHYECKHX 3JIeMEHTOB (S-, p-, d-, f-amemenTsi).
DONEKTPOHHBbIE  KOH(PUTypaluu TMOJOXKUTEIbHBIX U OTPHUIATENBHBIX HOHOB. (OCHOBHOE U
BO30YKICHHBIE COCTOSIHHS aTOMOB. BalleHTHBIE AJIEKTPOHBI.
[lepnonnueckuii 3akoH. POpMyIUPOBKAa 3aKOHA B CBETE COBPEMEHHBIX MPEICTABICHUNA O
CcTpoeHHH aTtoma. MupoBo33peHueckoe M HayuyHoe 3HadueHue l[lepuoamueckoro 3akona /[l. H.
MenneneeBa. Pagnyc atoma. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB IPOCTHIX BEIECTB,
BOJIOPOJHBIX COCIMHEHHM, BBICIIUX OKCHUJOB W THUAPOKCHIOB B TMEpHUOJAX M Tpymmax.
DIIEKTPOOTPULIATETHHOCTb.
XumMuYecKkasi CBSI3b. DJIEKTPOHHASI MPUPOAA XMMHYECKON CBSI3U. BUIBI XMMHUECKOH CBS3U.
KoBasieHTHast CBsi3b M €€ XapaKTEPUCTUKHU (PHEPTUs CBSI3M, JUIMHA CBSI3HM, BAJICHTHBIH YroOJI,
KpPaTHOCTh CBSI3U, MOJSIPHOCTb, NOJIAPU3YEeMOCTh). KoBalleHTHast HenoJisipHas U MOJISIPHAS CBA3b.
OOMeHHBIN 1 JJOHOPHO-AKIENTOPHBI MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM MOJISPHON CBSI3U.
['eomeTpust MONEKYIbL. J[unonbHulii MOMEHM CBA3U, OUNONbHLIL MOMeHm Moaekyavl. VIoHHas
CBsI3b. Omauuue medxcoy UOHHOU U KOBANEHMHOU c8A3bl0. MeTtannuueckas cBsi3b. BogopoaHas
CBS3b U €€ BIIMSHME Ha CBOWCTBA BellecTBAa. MeXMONEKYIsipHbIe B3auMoaencTBus. [lonamue o
CYNPAMONEKYIAPHOU XUMUU.
ArperaTtHble COCTOSIHUSI BemecTrBa. ['a3pl. ['a3oBbie 3akoHBI. YpaBHeHue KralinepoHa—
MenneneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIICHHH. OTHOCHUTEIbHAs TIJIOTHOCTH
ra3oB. CpenHsis MOJISIpHAsI Macca CMECH.
CtpoeHue TBepABIX Tell: KpPUCTANIMYECKUe W aMop(HbIE BellecTBa. THIBI KPUCTAITMYECKUX
pEIIeTOK: aTOMHas, MOJEKyNspHas, WOHHas, MeTamnudeckas. [loHsTue 00 snemMeHTapHOU
syeiike. Pacuem yucia uoHos, cooepicauwjuxcs 6 siemeHmapHoll adetike. MouHvle paouychi.
Onpeoenenue memaniuyecko2o paouyca. 3aBUCUMOCTb (PU3UUECKHUX CBOICTB BEIlIECTBA OT THIA
KpUCTAIIMYECKON pemeTku. [Ipuunabl MHOrooOpasus BeuiectB. CoBpeMEeHHbIE MPEACTaBICHUS
0 CTPOEHUU TBEPJIBIX, )KUJKUX M ra3000pa3HbIX BEIECTB.
JdemMoHcTpaumu.



1. O6pa3ipl BelecTB MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHUSI.

2. Bozronka nopa.

3. Mopaenu MOJIEKyII.

4. Kpucraminyeckue peuieTku.

1.2 OcHOBHBbIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX peaknuii

Kinaccnpukanusi XuMHYeCKMX peakuMid 110 pa3jIMdyHbIM [IPU3HAKaM CpaBHEHUs. | OMOTreHHbIE
u rereporeHHble peakuuu. Kmaccudukanus mo 3Haky TeruioBoro 3ddexra. O6patumeie u
HeoOpatumble peakuuu. Karanutuueckue W HeEKaTalUTU4YecKue peakiuu. Peaknum ¢
M3MEHEHHEM U 0e3 U3MEHEHHUS CTEIICHH OKUCIICHUS 3JIEMEHTOB B COCIMHEHUSIX.

JHepreruka XuMu4eckKux peaknmii. TernoBoil  3d¢dexkT XUMHUYECKOH  peakIuH.
OHJOTEpPMUUECKHE U SK30TEPMHUUYECKHE pEakIuH. TepMoXuMuyeckue ypaBHeHus. Teruiora
oOpa3zoBaHHsl BellecTBa. 3akoH l'ecca W clencTBUs U3 HEro. DHeprusi CBs3U. [lowamue o
eéHympennel snepeuu M dHTanbnuU. Ilonstue o6 sHTponuu. BTOpoi 3aKOH TepMOIMHAMHUKU.
®opmyna bonbimana. Oueprusi [mO0ca u KpuTepuu CaMONpPOU3BOIBLHOCTH XUMHYECKON
peaKLuu.

OoOpatumble peaknuu. Xumudeckoe paBHoBecue. Koncranta paBHoBecus. [lpunuun Jle
[[laTenbe. PaBHOBECHBIE COCTOSIHUS: YCTOMUMBOE, HEYCTOWYNBOE, Oe3paznuyHoe. CMeleHne Xu-
MHUYECKOTO PaBHOBECHUS IO JEHCTBHEM Pa3IMYHBIX (PAKTOPOB: KOHIECHTPALUU PEarceHTOB WIIH
IPOJYKTOB PEAKIUH, TAaBICHUS, TeMIepaTrypbl. Poib cMelieHns: paBHOBECHUS B TEXHOJIOTHUYECKUX
IIpoLeCcCcax.

CkopocTh XMMHMYECKUX peakIuii, ee 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPHPOJIBI
pearupyromux BEeUeCTB, KOHUEHTPAMU PEarupyronuX BeIIeCTB, TEMIIEPATypbl, HAIUYUS KaTa-
JIM3aTopa, IUIOMIAJM IOBEPXHOCTH pEarupymollinx BemecTB. Peaknuu TOMOTEHHBIE H
reTeporeHHble. Jnemenmaphuvie peakyuu. Mexanusm peaxyuu. AKMUBUPOBAHHbIL KOMNIEKC
(nepexoonoe cocmosnue). 3akoH neiicTByonmx macc. Kowcmawma cxopocmu peakyuu, ee
pazmeprocms. Ckopocms peakyuu paouoakmugnozo pacnada. Ilepuoo nonypacnaoa. llpaBumno
Bant-Todda. [lonstne o0 sHEepruM akTHBAIMM U OO0 HIHEPreTUYECKOM MPOQuUiIe peaKiuH.
Ypasuenue Appenuyca. Katanuszatopsl U KaTanus. DHepeus akmueayuu Kamanusupyemou u
HeKamanuzupyemou peaxkyuu. AKTUBHOCTb M CEJIEKTUBHOCTb Karanuszaropa. [ omoceHuwii u
eemepocennbvlli kamaaus. I'omocennviti kamanus 6 2azoeou gaze. Kamanumuueckoe oxucnenue
VeapHo2o 2a3za 6 KOHBepmepax GulXJIONHuIX 2a308 6 aemomoounsx. Ponb karaanm3aTopoB B
IPUPOJIE U MPOMBIIIIEHHOM POon3BoicTBE. DEPMEHTHI KaKk OMOJIOTHUECKUE KaTaau3aTophl.
JlemMoHCcTpanmu.

1. DK30TEpMUYECKUE U SHAOTEPMUUECKNE XUMUUECKHE PEAKIUH.

2. TennoBele SIBIEHUS IPU PAaCTBOPEHUMN CEPHOU KMCIIOTHI 1 AMMHUA4YHON CEITUTPBI.

3. 3aBHUCHUMOCTb CKOPOCTH pEaKIHH OT MPUPOJbl BEIIECTB Ha MNpHUMEpPE B3aUMOJCHCTBUS
pacTBOPOB PAa3IMUHBIX KHUCJIOT OJMHAKOBOW KOHIIEHTPAMM C OJUWHAKOBBIMH KYyCOUKAMHU
(rpaHynaMM) LMHKA M OJUHAKOBBIX KYCOUKOB pa3HbIX METa/UIOB (MarHus, LIMHKa, Keie3a) C
pacTBOPOM COJISTHOM KUCJIOTHI.

4. B3anmoieficTBIE pacTBOPOB CEPHON KUCIOTHI C paCTBOPAMHU THOCYJIb(aTa HaTpUs pa3TUIHOM
KOHLEHTPALlUU U TEMIIEPATYPHI.

5. 3aBucuMoCTb nosioskeHus paBHoBecus B cucteme 2NO2 = N204 oT Temmnepatypsl.
JlaGopaTopHbIe ONbITHI.

1. Karanutrdeckoe pa3yiokeHue MepoKCcria BOJIOPOaa.

1.3. PacTBOpBI



Cnoco0bl BbIpaskeHHsl KOJINYECTBEHHOI0 COCTaBAa PacTBOPA: MAaccoBasi J10Ji PACTBOPEHHOTO
BellecTBa (MIPOLIEHTHAs KOHLEHTPALU), MOIApHAA Konyenmpayus. Tumpoeanue. PacTBopeHne
KaK U3UKO-XUMUYECKUH mporecc. Kpucmaniocuopamei.

JMucnepcHbie cucrembl. Komnouaasie pactBopbl. VictuHHBIe pacTBOphl. JucnepcHas daza u
mucniepcuonHast cpena. CycneH3wm W SMmynbceud. 30iu W rend. OnanectieHius. Dddekt
Tunnans. Koarymsauus. Cenumentanusi. Cuaepesuc.

Peakumu B pacrBopax 3J1eKTpPoIMTOB. KauecTBeHHbIE pEakLMM HAa HOHBI B PacTBOpE.
KucnotHo-ocHOBHBIE B3aMMOJEUCTBUSA B pacTBopax. AmdorepHocTh. MOHHOE Mpou3BeneHue
Bozbl. Bomopoausenii mokazarens (pH) pactBopa. CuinbHble U citaObie dyekTpoauThl. Pacuer pH
pPacTBOPOB CUJIbHBIX KUCIIOT U IIEI0YEH.

KoHcTanTsl nucconnanuu ciadbix 31€KTPOoNIUTOB. C6a3b6 KOHCMAaHmul U cmeneHu OUCCOYUaAyuu.
3axon pazeedenusi Ocmeanvoa. Peakiiun noHHoro oomeHa. IloiHble U COKpalleHHbIE HOHHBIE
ypaBHeHus. ['maponus coseld. ['maposins3 no KaTHMOHY, IO aHHOHY, 10 KaTHOHY U IO AHHMOHY.
Peaknusi cpeabl pacTBOpPOB COJIEM: KHUCIOTHas, IIeJIOYHAas W HeWtpanbHasa. [lonHblid
HeoOpaTuMblil Tunponus. [lonyuenue peaxyueil eudponu3a OCHOBHbIX — coneu. I[lonamue o
npomoaumudeckot meopuu bpencmeoa—/loypu. [lonamue o meopuu Kuciom u OCHOBAHUL
Jlviouca.

3HadyeHHEe THAPOJHM3a B OHMOJOTHYECKMX OOMEHHBIX mporeccax. llpuMeHeHne ruaposimsa B
IPOMBILUIEHHOCTH. Pasnogecue medcoy HAcblueHHbIM pacmeopom u ocaokom. Ilpouzsedenue
pacmeopumocmu.

JdemMoHCcTpaumu.

1. Onpenenenyie KUCIOTHOCTU CPebl IPU MOMOILIU UHANKATOPOB.

2. O dext Tunnans.

3. O0Opa3oBaHUE KOMIUIEKCHBIX CO€AMHEHHUH MepeX0HbIX METALIOB.

JlabopaTopHbIie ONBITHI.

1. Peakiiuu HOHHOTO 0OMeHa.

2. CBoiicTBa KOJUIOUIHBIX PACTBOPOB.

3. M'uaponus coneit.

4. IlomydyeHne U CBOWCTBA KOMIUIEKCHBIX COSIMHEHUH.

1.4. OkucIANTENHHO-BOCCTAHOBUTEIbHBIE MPOIECCHI

OKHCIHUTEJBbHO-BOCCTAHOBUTE/IbHBbIE PeaKIuHu. TUIBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. OxuciaeHue u BOCCTaHOBJeHUE. OKHCIUTENMM W BOCCTAaHOBUTENU. Meton
AJIEKTPOHHOT'O M 3JIEKTPOHHO-MOHHOTrO OanaHca. IloBeneHue BemiecTB B CpeAax € pasHbIM
3Hauennem pH. Ilepmanranat kamus Kak OKHCIUTENb. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaxkiuu B MpUpPOJe, MPOU3BOJICTBEHHBIX MPOIEcCcax U KU3HEAEATEIIbHOCTH OPraHU3MOB.
lanbBannyecknii 3eMeHT (Ha npumepe snaemeHTa lanus-is). XumMudeckue UCTOYHUKU TOKa:
raJlbBAHUYECKHUE JJIEMEHTBhI,  aKKyMYJSTOpbl M TOIUIMBHBIE 3JeMeHThl. Popma 3anucu
Xumuyeckoeo  ucmoyHuxka moxa. Cmaumoapmuwsiii 6000p0oOHbIL 21ekmpood.  Cmanoapmubiii
9NEeKMpOOHbIL  nomeHyuan cucmemvl. Ilonamue 06 2nekmpoogudcywel cuie peaxkyuu.
ONEKTPOXUMUYECKUNA  PsAJ  HaNpsOKEHUM  (AaKTUBHOCTH) MeETaIOB  (psii  CTaHAApPTHBIX
AJIEKTPOJIHBIX TOTEHLNANIOB). Hanpaesnenue okucaiumenbHo-60CCMaH08UMeNbHbIX PeaKyull.
DJIEKTPOJIM3 PACIUIABOB U BOJHBIX PACTBOPOB JJIEKTPOJIUTOB (KHUCIOT, LIENOoYe M coei).
3axonvl snekmpoausza. IIpakTnueckoe NPUMEHEHHUE 3JIEKTPOJIN3a JUIsl MOJYYEHUsS IIEJTOYHBIX,
HIEJIOYHO3EMENbHBIX METAIJIOB U aloMUHUA. Koppo3us MeTaioB: crocoObl 3allUThl METAJIOB
OT KOPpO3UHU.

JemoHcTpanuu. BzauMoelicTBue nepMaHranara Kajaus ¢ cylb(QUTOM HaTpuUs B pa3HbIX cpefax.



3. OCHOBBI HEOPraHUYECKO XUMHH

3.1. Knaccudukauusi 1 HOMEHKJIATYPa HEOPraHNYecKUX coeTHHeH Ui

Baxneiiimne kiacchl HEOPraHMYECKMX BEIIECTB. JJIEMEHTHl METaJllIbl U HEMETallbl M HX
nonoxenue B Ilepumoamueckoir cucteme. Kiaccupukanuss ¥ HOMEHKIATypa CIIOKHBIX
HEOPraHUYECKUX COEAMHEHUN: OKCUIOB, T'MJIPOKCHJIOB, KUCIOT M coyiel. I'eHeTnueckast cBs3b
MEXy KjaccaMHM HEOpraHu4eckux coeAuHeHui. Mnentudukanus HeopraHndeckux BEIIEeCTB U
nonoB. KommekcHble coenuHeHusi. CocTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa30BaTellb,
muranasl. KoopaunanmonHoe uucino. HomeHkiaTypa KOMIUIEKCHBIX COEIMHEHHUN. 3HA4YE€HHE
KOMIUIEKCHBIX coelMHEeHU. [IoHsATHE 0 KOOpAMHAIIMOHHOW XUMUHU.

3.2. HemeTtauibl

Bonopoa. Ilomydenue, ¢usnueckne W XUMHYECKHE CBOWCTBA (pEakiMud C METAUIAMH U
HeMeTaJlllaMH, BOCCTAaHOBJIEHUE OKCUJIOB U couielt). ['uapusl. ToriMBHBIE 371€MEHTHI.
Iasorennbl. O0mas xapakTepUCTHKA 3JIEMEHTOB TiaBHOW noarpymnmbl VII rpymnmel. dusndeckue
CBOMCTBAa IMPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH M3MEHEHMSI OKHUCIUTEIbHOH aKTUBHOCTH
raJIOTeHOB B COOTBETCTBUU C MX MOJIOKEHHEM B niepuoanueckoi tabmuie. [Topsiiok BEITeCHEHUS
rajoreHoB M3 pPacTBOPOB TaJOr€HUAOB. XJIOp — TMOJyYE€HHE B MPOMBIIUIEHHOCTH H
naboparopuu, peakiuu ¢ MeTalylaMd W HeMeTaliamu. BzaumopeiicTBue Xxiopa ¢ BOJOW U
pacTtBopamu Ienouei. [lennoii mexanuzm peaxkyuu 63auMoOeucmeuss Xaopa ¢ 8000POOOM.
Obe3zapasxcusanue numvegol 600bl XA0poM. Xpawenue U MPAHCNOPMUPOBKA X10pA.
Kucnoponnble coennHeHus xjopa. [Mmoxyoputhl, XJopaThl KW HEpPXJIOpaThl Kak TUIIUYHBIE
okucnutenu. OcoOeHHOCTH XMMUU (GTOpa, OpomMa M moma. KadecTBeHHas peakmus Ha HOJ.
['anoreHoBOOpOABI —  MOJYYEHUE, KUCIOTHBIE W  BOCCTAHOBHUTEJIbHBIE  CBOMCTBA.
XnopoBogopoa. I'amoreHoBomopoaHbIE KHCAOTBI M MX cond. CoJisiHas KHCIOTa U €€ COJIH.
KauecTBeHHBIE peakuMM Ha TaJOreHUA-HOHBI. [IpUMEHEHHE TaJoreHOB M MX BaKHEHIIMX
COCIMHEHU.

DJieMeHThI NOArPYyNNbI KUcJaopoaa. O0mas XapakTepruCcTUKa 3JI€MEHTOB IJIaBHOM MOATPYIIIbI
VI rpynnel. ®@usnueckue cBoWCTBa MPOCTHIX BemlecTB. O30H Kak ayIoTpOIHas MOAU(pUKALUs
kucioposa. [lonyuenue o3ona. O3onamopwl. O30H Kak okucauTenb. [l03uTHUBHAS U HEraTUBHAs
poJIb 030HA B OKpYKaroIIe cpexne. Bzaumooeticmsue ozona ¢ arxenamu. CpaBHEHUE CBOMCTB
030Ha M Kuciopoja. Boga m nepokcua BOJOpoAa Kak BOJOPOJIHBIE COETMHEHMS KHCIOPOJAa —
cpaBHEHHME CBOWCTB. Ilepokcua BomopoAa Kak OKHCINTENb M BOCCTAaHOBUTENb. llepoxcuisl
MeTaIsoB. [lonamue 06 opeanuyeckux nepoKcuoax.

Cepa. Amnotponust cepbl. @uU3nUECKHe UM XMMHUYECKHE CBOWCTBAa CEpbl (B3aUMOJEHCTBUE C
MeTaJlJIaMHi, KHUCJIOPOAOM, BOJOPOJOM, pacTBOpAaMHU UIEIOYEH, KHCIOTaMU-OKUCIHUTEISAMU).
BsaumoneiictBue cepel ¢ cyabhuUTOM HaTpus C o0Opa3oBaHHMEM THOCYyJIb(dara HaATpuUs.
CepoBofopoi — TOJNy4YE€HHE, KHUCJIOTHBIE W BOCCTAaHOBUTEIbHBIE CBOWCTBA. CynbGhub.
Jucynvgpan.  Tlowsmue o noaucynrvghuoax. CepHUCTBIH Ta3 KaK KHUCJIOTHBIA  OKCH]L.
OxucnuTeNnbHblE U BOCCTAHOBUTENBbHBIE CBOWCTBAa CEpHUCTOro rasa. llomyueHue cepHUCTOro
rasa B IPOMBIIIJIEHHOCTU U jaboparopuu. CepHucras kuciora u ee conu. CepHbli aHTHIpU]L.
Cepnas kucnora. CBOHCTBa KOHLIEHTPUPOBAHHOM U pa30aBIeHHON cepHON KHUCIOTHI. JleficTBue
KOHIICHTPUPOBAHHOW CEpHOM KHUCIOTHI Ha  caxap, METajUlbl, HEMETaJUIbl, CYJIb(pUIbIL.
Tepmuueckass yCcTOMUMBOCTH  CcynabdaToB. Kpucmaniocuopamvl  cyavghamos memaiios.
KauecTBeHHas peakuus Ha CEPHYIO KUCIOTY U €€ COJIN.

DyieMeHTBhI MOArpynmnbl azora. OO0mas XapakTepUCTHUKA AJIEMEHTOB TJIaBHOW MOATpynmbsl V
rpynnbl. PuU3NYecKHe CBOMCTBA MPOCTHIX BEIIECTB. A30T W ero coeauHeHus. CTpoeHue
MOJIEKYJbl a3oTa. @Du3MyeckMe W XHUMHUYECKHEe CBoiicTBa a3ora. [lomydyenue azora B



MPOMBINUIEHHOCTH U Jaboparopuu. Hurtpunmpl. AMMuak — ero mnoiydyeHue, (u3nyYecKue u
XUMHYecKkne CcBOHCTBAa. OCHOBHBIC CBOWCTBAa BOJHBIX PAcTBOPOB aMMHakKa. AMMHAK Kak
BOCCTaHOBUTEIb. B3aumoolelicmeue amMmuaka ¢ akmu@HbIMU Memaniamu. Amuo nampus, e2o
ceoticmea. Comu avmmonus. [loBeneHuwe coneld aMMoHHMs TNpH HarpeBaHuu. KadecTBeHHas
peakiusi Ha MOH aMMOHUS. [Ipumenenue ammuaka. OKCUIBI a30Ta, X MOJYYCHUE U CBOMCTBA.
Oxkcua azora (I). Oxucnenue oxcuaa azota (II) kucimopomom. Jumepusamust okcuaa azora (IV).
A3oTucTas KUCIoTa U ee coyid. HUTPUTBHI KaK OKUCIIUTENN U BOCCTAHOBUTENH. A30THAsl KUCIIOTa
— (Qu3uyeckue M XUMHYECKHE CBONCTBA, MOJy4YeHHE. A30THAs KHUCIOTa KaK OKHUCIIUTENb
(OTHOILIEHUE Aa30THOM KHUCIOTHI K MeTajylaM M HeMeTajulaM). 3aBUCHMOCTb IPOJAYKTa
BOCCTAHOBJICHHSI Q30THOH KHCIOTHI OT AKTHMBHOCTH METallla W KOHIICHTPAIIUM KHCIOTHI.
Ilonamue o xamuone HumpoHusi. OcobOeHHOCMb 63aUMOOCUCEUs MAcHUL U MApeaHya ¢
pasbasnennon azomuou kuciomou. HuUTparbl, MX Q(U3NYECKUE W XUMUYECKHE CBOMCTBA
(OKHCITUTEIIEHBIC CBOMCTBA M TEPMHUYECKAsl YCTOWYUBOCTH), IPUMEHEHHE.

®dochop um ero coemuHenus. Asmorporms (dochopa. Puszmueckue cBoiicTBa docdopa.
XuMuyeckue cBoiicTBa ocdopa (peakiuu ¢ KUCIOPOJOM, TaloreéHaMU, MEeTaJlllaMH, CII0KHBIMU
BEIIECTBAMH - OKHUCIUTENsMHU, mienodamu). llomyuenue u mpumenenue docdopa. Xiopuosi
gocgopa. @ochun. Dochunsl. Docdopubiii anrunpua. OprodocdopHas u meradochopHas
KHCIIOTHI U uX conu. KadectBeHHas peakmus Ha optodocdatel. Pasnoxenune oprodochoproit
kucinoTel. Ilpumenenne ¢ocdoproit KucinoTel U ee coneld. buomormdeckas ponb ¢ocaTos.
Tupogocpopnas kucroma u nupogpocghamor. Oxcuo gpocghopa (1), pocghopucmas kucroma u
ee conu. Docghoprosamucmas KUCI0mMa u ee cou.

IMoarpynmna yruepoaa. O01mas xapakTepUCTHKA 3JIEMEHTOB TJIaBHOM moArpymisl [V rpymnmsr.
VYrnepon. Amnnmotponus yriepona. CpaBHEHHE CTPOCHHS M CBOWCTB rpaduta M anmasa.
OymiepeH Kak HOBas MOJEKynsipHas Qopma yriaepoga. YTrojb: XHMHUYECKHE CBOWCTBA,
nonyueHue u npumeHeHue yris. Kapouael. ['uaponn3 kapbuaa kaiaplus 1 KapOuaa amOMUHUA.
KapOunpl mepexomgHblXx MeTamioB (kene3a, XpoMma U JAp.) KaK CBEPXIPOYHBIE MaTEpHUAIbI.
CuHTe3-Ta3 Kak OCHOBA COBPEMEHHOH MPOMBIIUIEHHOCTH. OKCHUABI yriepoaa. JOneKmpoHHoe
cmpoenue MONeKyIbl YeapHo2o 2aza. YTOJIb W yrapHBIA Ta3 KaKk BOCCTAaHOBUTENHW. Peakums
yrapHOTO rasa ¢ pacmuiaBamu mienodeit. Cuare3 popmuaroB. OGpa3zoBaHue yrapHOTro rasza mpHu
HETIOJTHOM CropaHuH yriisi. bruonornyeckoe aerictBue yrapHoro rasa. [lomydeHue u npuMeHeHHe
yrapHoro rasa. YTJIGKHCIIBIM Ta3: TONyuyeHUe, XHMHUYECKHe CBOWCTBA (B3aUMOJEHCTBHE
VIJEKUCIIOro Ta3a ¢ BOJOM, IeloYaMH, MarHueM, MEePOKCHAAMU METAIOB). JDleKkmpoHHOe
cmpoenue yeneKucio2o 2aza. YroiabHasi KUcioTa u ee coiu. KapOooHatsl 1 rupokapOOHAThI: UX
noBeJieHWe Tpu HarpeBaHuu. KadecTBeHHas peakiuss Ha KapOOHAT-WOH. HaxoowoeHue
KapOOHAMO8 MAcHUS U KAbYUsl 8 NPUPOOe:. KOPAaLvl, dcemyye, ussecmusiku (uzeecmrogvie 20pbl,
Kapcmogvle newepol, Cmaiakmumol U CMaiazmumal).

Kpemunii. ®usnyeckue u XMMUYECKUE CBOMCTBAa KpeMHUA. Peakuuu c yriem, KHCIOPOIOM,
XJIOPOM, MarHueM, pacTBOpaMH HIeNI0Ye, cepoBoopooM. CHilaH — BOJOPOJIHOE COCTMHEHNE
kpemuusi. Cumununabl. [lomydenwe u npumeneHue kpemHus. Oxcun kpemuus (IV), ero
cTpoeHHe, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, 3HAUYEHUE B TMPUPOJE U TNPUMEHEHHE.
KpemHueBsie KUCIOTHI M UX coiu. ['maponus cunukaToB. CHIMKaTHBIE MUHEPAIbl — OCHOBA
3eMHOM KOpPBI. ATFOMOCHIIUKATEHI.

Bop. Oxcuo 6opa. bopuas kucnoma u ee conu. bBypa. Booopoonvie coeounenus bopa — dopanbi.
Ilpumenenue coeounenuii 6opa.

Baaropoanbie (MHepTHBIE) ra3pl. OOmIas XapakTEPUCTHKA AJIEMEHTOB TJIABHOW IMOATPYTIIIBI
VIII rpynmbl. Oco6eHHOCTH XUMUYECKUX CBOMCTB. [IprmMeHeHne 61aropoHbIX ra3oB.



JMemoncTpanuu. 1. Topenue Bomopoma. 2. Ilomydenme xmopa (omeiT B TpoOupke). 3.
OxucnuTenbHbIe CBOIMCTBAa pacTBOpa rumnoxyoputa Hatpus. 4. OmbITel ¢ OpOMHOI BOIOM. 5.
[InaBnenue cepol. 6. ['openue cepbl B kuciopozae. 7. BzaumonelicTBue >xeneza ¢ cepoi. 8.
['openue cepoBomopona. 9. Ocaxnenue cynbpugos. 10. CpoiictBa cepuucroro rasza. 11.
JelicTBUEe KOHILEHTPUPOBAHHOM CEpHOM KHUCIOTHI HAa MeAb U caxapo3y. 12. PactBopenue
amMMuaka B Boze. 13. OcHOBHBIE CBOICTBaA pacTBopa amMmuaka. 14. Katanurndeckoe OKHCIIEHHE
ammuaka. 15. [Tomydenne okcuaa azora (II) u ero okucienune Ha Bo3ayxe. 16. [leficTBue a30THOM
KHCJIOTHI Ha Meb. 17. T'openue pochopa B kucnmopoze. 18. IIpepamenue kpacHoro dhocdopa B
Oenplii 1 ero cBedeHue B TemMHoTe. 19. B3aumoneiictBue pochoproro anruapuaa ¢ Bogoi. 20.
OO6pa3upl rpadura, anmaza, kpemuus. 21. I'openme yrapnoro raza. 22. TymieHue miamMeHd
YTJIEKHUCIIBIM Ta3oM. 23. Paznoxkenue Mmpamopa.

Jladoparopubie onbIThl. 1. [lomydyenue xmopa um wu3yueHue ero cBouctB. 2. CBolicTBa
xjopcoaepxamux oroenuBareneit. 3. CpoiictBa Opoma, noja u ux cosei. 4. Mzydyenne cBoiCTB
CEpHOI KHUCTIOTHI U ee coleil. 5. M3yuenune cBOWCTB BOJHOrO pacTBopa amMmmuaka. 6. CBoiicTBa
conmeii ammonus. 7. KadecTBeHHas peakuus Ha kapOoHar-uoH. 8. VcmbiTaHue pacTBOpa
CUJIMKaTa HaTpHs UHAUKATOpoM. 9. O3HaKOMIIeHHE C 00pa3iaMu MPUPOAHBIX CUITMKATOB.

3.3. MeTasibl

O0mmii  0030p 23jeMeHTOB — MeTa/ioB. (CBoOICTBa IPOCTHIX BEUIECTB-METAJIOB.
DIIEKTPOXUMUYECKUN Psil HAPSHDKCHUN METAIIIOB. MeTaINTnYecKrue KPUCTAIUTMYECKUE PEIIETKH.
CnnaBel. XapakTepucTUKa Haubosee U3BECTHBIX cIllaBoB. [lonydyeHne u npruMeHeHne MeTalIoB.
Ilesounble MeTa/uibl. OOIIas XapaKTEPUCTUKA SJIEMEHTOB TJIABHOW MOArpynmsl [ rpymmsl.
CBolicTBa IIETOYHBIX METAJIOB. Pacnio3HaBaHWe KaTHOHOB JIMTHUS, HATPUS U Kanusa. Hatpuii u
KU — TPEACTABUTENN IIEJTOYHBIX METANIOB. XapaKTepHbIE pEaKIMU HATpHUs U Kallus.
[Tonyyenue mienoyHbix MetamuioB. OKCHUIIBI M IEPOKCUABI HATpUA U Kanus. CoeAMHEHUsI HaTpus
u

kanus. Conu HaTpHs, Kadus, UX 3HaUeHHE B IPUPOAE U )KU3HU denoBeka. Cosla U eKUil HaTp —
BOKHEUIIINE COCTMHCHUST HATpPHUsL.

Bepunamii, maruuii, meno4yHo3eMeabHble MeTa/Libl. OOImas XapakTepUCTHUKA DJIEMEHTOB
rnaBHol moxarpynnel I rpynmel.  bepuinui, MarHui, NIeJIOYHO3EMENbHbBIE METAJUIBI.
AmMdoTepHOCTH okcyaa W ruapokcuaa  Oepwuiua.  Okpacka IUIaMEHU — COJISIMU
[IEIOYHO3EMENbHBIX METAJUIOB. MarHuii M KaiblHii, UX oOIIas XapaKTepUCTHKa HAa OCHOBE
nonoxxeHus B llepuoanueckoin cucreme snemeHTtoB JI. M. MenneneeBa U CTpoeHUs aTOMOB.
[Tonyuenue, (¢u3MUeCKHUe U XUMUYECKHE CBOWMCTBA, MPUMEHEHHE MAarHus, KaJlblUi U HX
coenuHeHni. Cony MarHus U KaublUs, UX 3HAUYEHHE B PUPOJIE U JKU3HU YelloBeKa. JKecTKocTh
BOJIBI U CIIOCOOBI ee ycTpaHeHus. AMoMUHUN. PacipocTpaneHHOCTh B pupoje, pu3nyeckue u
XUMHUYECKHE CBOMCTBA (OTHOILEHHE K KHCIOPOAY, rajoreHaM, pacTBOpaM KHUCIIOT M IeloYei,
amomorepmusi). [IpousBoactso amomunus. [Ipumenenue amoMunus. AMPOTEpHOCTb OKCUAA U
ruapokcuaa amoMmuausa. Conn amoMuHus. [lonHOE pa3nokeHHe BOJOM COJNEN aFOMUHUS CO
Ca0bIMM JIBYXOCHOBHBIMH KHCJIOTaMHU.  AIIIOMHHATHI B TBEPJOM BHUIE U B PacTBOpE.
KomruiekcHble COeTMHEHUS aTFOMUHUA.

Og0B0 1 cBUHeN. DusuyecKkue u xumuieckue ceolcmea (peaxyuu ¢ KUCIOPOOOM, KUCIOMAMLL),
npumenenue. Conu onosa (1) u ceunya (). Ceunyoswiii akkymynsmop.

MeTtajuibl mo6oyHbIX moarpynm. OOmas xapakTepucThuka nepexoaHbix metawioB —VIII
rpymni. OCoOCHHOCTH CTPOSHHS  aTOMOB NEPEXOAHBIX MeTauioB. OOmme ¢u3ndeckue u
XUMHYECKHE cBOMCTBA. [I[puMeHeHne MeTaoB.



Xpom. dusnyeckue cBOKWCTBa XpoMa. XUMHYECKHE CBOMCTBA XpoMa (OTHOIICHUE K BOASTHOMY
napy, Kuciopoay, Xjaopy, pactBopam kuciort). [lonyuenue u npumenenue xpoma. CoeuHeHUs
xpoma. V3MeHeHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX M KHCJIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB ¥l THJIPOKCH/IOB XpOMa C POCTOM CTETIeHU OKUCIIeHUs. AM(OTepHbIE CBOMCTBA OKCH/IA
u ruapokcuna xpoma (III). Oxucnenue coneit xpoma (III) B xpomarsl. B3aumHble nepexomsl
XpOMaTOB U JUXPOMATOB. XpOMAaTbl M JUXPOMATHI KaK OKUCIHUTENH. [lonHoe pasnodiceHue
soooti coneit xpoma (1) co crabvimu 08yxocnosnvimu kuciomamu. Komniexcuvie coeounenus
xpoma.

Mapranen. ®usndeckue cBOWCTBa Maprania. XMMUYeCKUE CBOWCTBA Maprasia (OTHOUICHHE K
KHCIIOpOy, XJI0pY, pacTBopam kucioT). [lonyuenue u npumenenue maprasmna. OKCua Maprasua
(IV) kak oxucnurens u Karanuzatop. [lepmanranar kamust Kak OKUCIuTedb. Okcuo u euopoxcuo
mapeanya (1) nonyuenue u ceovicmea. Coeounenus mapeanya (). Maneanam (V1) kanus u
maneanam (V) kanus, ux nonyuenue.

Kene3zo. Haxoxaenue B npupoze. 3HadeHHe kelie3a JUIsl OpraHu3Ma denoBeka. Dusznueckue
CBOIiCTBa kene3a. XUMHUYECKHE CBOWCTBA >Kene3a (B3aMMOACHCTBHE C KUCIOPOJOM, XJIOPOM,
Cepoll, yriem, BOJOH, KHCIOTaMH, pacTBopaMu cojeif). CmnaBel kene3a C YIriaepoaOM.
[Tonyuenue u nmpumenenue xeneza. CoeauHenus sxene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB Tujpokcuna xene3a (II) m rugpokcupa sxenesa
(IIT). Comu xenesa (I1) u xxene3a (III). Meroas! nepeBoaa cosneit xxenesa (II) B conm xxenesa (11I)
u obpatHo. [lomHOe pasznoxenue Bomou coieit kene3a (II) co cimaGbiMu JTBYXOCHOBHBIMU
kuciaoraMu. OkucinuTelbHblE CBOW- cTBa coeauHeHuid kenesa (III) B peakumsx c
BOCCTAHOBUTEISIMH (MOAMIOM, CEPOBOJIOPOAOM U MeJbio). [lnaHuaHble KOMIIEKCH JKenesa.
KauectBennsle peakiuu Ha HoHbI kene3a (1) u (III). Deppumul, ux nonyyenue u npumenenue.
Menb. Haxoxnenue B npupoze. buonornueckas posnb. PU3NUECKHE U XUMUYECKHE CBOMCTBA
(B3aMMOIEHCTBHE C KUCIOPOI0M, XJIOPOM, CEPO, KUCIOTAMU-OKUCIUTEISIMU, XJIOPHIOM Kelle3a
(1)), Bzaumooeiicmeue meou ¢ KOHYEHMPUPOBAHHLIMU — CONAHOU, OPOMOBOOOPOOHOU U
U0008000POOHOU Kuciomamu b6e3 odocmyna 6ozoyxa. Ilonyuenue u npuMmenenne meau. Okcun
u ruapoxcun menu (II). Conmu meau (II). Mennsbiit kynopoc. Ammuakarsl meau (I) u menu (I).
[Tonmyuyenue okcuma meau (I) BoccranoBnenueM ruapokcuna meau (II) rimroxoszoit. [Momyuenue
xjaopuaa u noauaa meau (1).

Cepedpo. ®Dusnueckne U XUMHUYECKHE CBOICTBa (B3aMMOJEWCTBHE C CEPOBOJIOPOJOM B
MPUCYTCTBUHM KUCIOPOJa, KHUCIOTaMU-OKuciuTensiMu). OcaxaeHue okcuaa cepedpa mpu
NEHCTBUM TIeNoYd Ha conu cepebpa. AMMHakaThl cepebpa kak okuciutenu. KadecTBeHHas
peakuus Ha MOHBI cepeOpa. [Ipumenenue cepedpa.

3os0T0. Du3NUecKHe U XHUMHYECKHE CBOICTBa (B3aMMOAEHMCTBHE C XJIOPOM, «IIapCKOM
BOJIKOI»). 3omotoxiyiopoBogopoaHas kucinota. ['mapoxcuna 3omota (III). Kommuekcwr 3omorta.
CniocoObI BBIZICNICHHSI 30JI0TA U3 30JI0TOHOCHOM mopobl. [IpuMmenenue 3010Ta.

Hunk. Ousnyeckne M XUMUYECKHAE CBOWCTBA (B3aMMOJCHCTBHE C TaJOT€HAMH, KHUCIOPOIOM,
cepoil, BOJOH, pacTBOpaMH  KUCIOT U mienoueil). I[lomyueHne W TNpUMEHEHHE IMHKA.
AMdoTepHOCTh OKCHIAa ¥ THAPOKCUIA IMHKA. BaxkHeime conu 1uHKa.

Pryrs. Q@usuueckue u xumuueckue (63aumooeiicmeue ¢ KUCIOPOOOM, CepPOU, XIOPOM,
Kuciomamu-okucaumensimu) ceovcmea. Ilonyuenue u npumenenue pmymu. Amanveamvr —
cnaaevl pmymu ¢ memannamu. Oxcud pmymu (11), eco nonyuenue. Xnopuo u uoouo pmymu (I1).
Hemoncrpauuu. 1. Komnekuuss meramioB. 2. Komnekius mMuHepasioB u pya. 3. Komnekuus
«Kene3o u ero crutaBbl». 4. OkpaliuBaHue TJIAMEHHU COJISIMU ILIEJI0OYHBIX U IEJIOYHO3EMETbHBIX



MeTaiyioB. 5. B3aumoneiicTBue Hatpusg ¢ Bojoil. 6. BzauMopeilcTBue KaiablMs C BOJIOH. 7.
Komnexnus «Amromunuiiy. 8. IlmaBnenue amoMubHus. 9. B3aumonelicTBHE alIOMUHHUS CO
mienousto.  10. Amromorepmust. 11. BaumoseiicTBue xpoMa ¢ CONSTHOM KUCJIOTOW 0e3 A0CTyIa
Bo3nyxa. 12. Ocaxnenne ruapokcuaa xpoma (I1II) u okucnenue ero nepokcugom Bogopoaa. 13.
Paznoxenune auxpomara ammoHus. 14. Pasnoxenue nepokcujga BoAOpoAa IOJ JAEHCTBUEM
nuokcuna mapranna. 15. Ocaxaenue ruapokcuaa kenesa (1) m okucinenue ero Ha Bozmyxe. 16.
Brinenenne cepedpa U3 ero coyiei 1eHCTBUEM MEIH.

JlaboparopHsble onbIThl. 1. OKpalmMBaHKe MJIAMEHU COCIMHEHUSIMU IIEJOYHBIX METAJJIOB. 2.
O3HakoMJIEeHHME € MUHEpajaMd M BaXKHEHIIMMU COCIUHEHUSMHU IEJIOYHBIX METauloB. 3.
CBoiicTBa COEIMHEHUH 1IETOUYHBIX MeTaIOB. 4. OKpacka IJIaMEeHU COJISIMU HIEI0YHO3EMETbHBIX
metaimioB. 14. CpoiicTBa MarHus u ero coeauHenwid. 15. CBoiicTBa coenuHeHUi Kambims. 16.
Kectkocts Bompl. 17. CporictBa amomunus. 18. CBoiicTBa coeauHEHUN amoMuHHS. 19.
Ceoticmea onosa, ceunya u ux coeounenuti. 20. CpoiictBa coenuHenuil xpoma. 21. CpoiicTBa
Maprasia 1 ero coenuHeHuil. 22. M3yuenne muHepasnoB xene3a. 23. CpoiicTBa xenesa. 24.
CaoiicTBa MeaH, €€ CIIaBOB U coeAHEeHUM. 25. CBOMCTBA LIMHKA U €r0 COEIMHEHUI.

4. XuMus ¥ )KN3Hb

4.1. Xumuyeckasi TexHoJorusi (XvMusi B NPOMBIILIEHHOCTH)

OcHOBHbIE IPUHIMIIBI XUMHYECKOH TexHoJorun. O01I1e npeicTaBIeHUus O MPOMBIIIICHHBIX
croco0ax MoJIy4eHHs] XUMHUYECKHX BEIIECTB.

IIpou3BoaCTBO CepHON KHMCJAOTHI KOHTAaKTHBIM CIOCOOOM. XuMusM mnporecca. Coipbe aiis
MIPOU3BOJICTBA CEPHOM KUCIOTHL. TEXHOJOTHYecKas cXema IpoIecca, MPOIECChl U anmaparsl.
Mexanusm kamanumuueckoz2o oeticmeust okcuoa sanaous (V).

IIpousBoacrtBo ammmaka. XumusMm mporecca. OmnpeneneHre  ONTUMAIbHBIX YCIOBUUI
MpOBEACHUS peakuuu. [IpuHIUI UPKYIALNN U €r0 peaau3alus B TEXHOJIOTUYECKON CXEME.
Metanayprus. Yepnas meramnyprus. [IpousBoactBo uyryHa. JlomeHHBIH mporecc (ChIpbe,
YCTPOMCTBO JOMEHHOH Me4H, XMMU3M Tpoliecca). /Ipouzsoocmeo cmanu 6 MapmeHo8CcKol neu.
[Ipon3BOACTBO  CTaJii B KUCIOPOJHOM KOHBEpTEpE WM B IJeKkTporieuax. Ilpsamot memoo
nonyuenus xceneza u3 pyovl. LIBeTHas MeTamutyprus.

Opranunyeckuii cuure3. [IpompiniuieHHass opranudeckas  xuMus. OCHOBHOW M TOHKUU
opranuyeckuii cuHTe3. Haubomee KPYMHOTOHHQ)XKHBIE TPOU3BOJICTBA OPTaHUYECKUX
coeauHenuil. IlpousBonacTBo meraHona. [loaydeHne ykcycHOM KMCHIOTHI M ghopmanvoezuda u3z
memanona. Ilonyuenue ayemama yennonozvi. Cplpbe sl OPraHUYECKON MPOMBIIUIEHHOCTH.
[TpoGiemMa OTXOM0B M MOOOYHBIX MIPOIYKTOB. Curmesbl Ha OCHOBe CuHmMe3-2a3d.

4.2. XumMus ¥ IKOJIOTUS

XUMHYECKOE 3arps3HEHHE OKPYXKAIOIIEH CPeabl M €ro  IMOCJEACTBHSA. JKOJOTHUS U MpodiiemMa
OXPaHbI OKPYXKAIOIIEH Cpebl. «3eIeHas XUMUSL.

JdemoncTpanuu. 1. Ceipbe U1 NPOU3BOJACTBA CEPHOM KUCIOTHI. 2. MoJenb KUIAIEro ciod. 3.
Kenesnas pyna. 4. O6pasibl CIIaBOB XKele3a.

4.3. XuMus ¥ JHepreTuka

[TpupoaHbIe UCTOYHUKHU YTIIEBOAOPO0B. [IpupoaHbIit U MOMYTHBIN He(TSAHON ra3bl, UX COCTaB
u ucnonb3oBanue. Hedptp kak cmech yrieBomoponoB. CoctaB HedhTH u ee mepepaboTka.
[lepBuunas u BTopmuHas mnepepabotka Hedtu. I[leperonka uedTu. Kpekunr. Pudopmumr.
Hedrenpoaykrel. OkTaHOBOE YHCIIO OcnsuHa. OxpaHa OKpYXKAWOIICH cpeasl Mpu
He(drenepepabOTKe | TpaHCIOPTUPOBKE HeTenpoaykToB. KamenHsii yroias. KokcoBanue yris.
[Nasudukanus yrias. DKoJoru4yeckre mpoOjaeMbl, BO3HHMKAIOUIME MPU MCIOJIB30BAaHUU YIS B
KAaueCTBE TOIUIMBA. AJIbTEPHATUBHBIE HCTOYHUKH YHEPTUH.



4.4. Xumus 4 310pOBbe

Xumust muan|. JKupel, Oenkd, yriaeBoJbl, BUTAMHUHBL, (epMeHThl. ParpoHaisHOE MUTAaHUE.
[Tumessie noGaBku. [luimeBbie 100aBKH, WX KiIacCUPUKANMS. 3ampeliCHHbIE U pa3pelicHHbIC
nuieBsle  g00aBku. OCHOBBI IHIEBOM XUMUHU. Xumuss B MemunuHe. Ilomstue o
dapmaneBTruyeckoid XumMuu ¥ papmaxonorun. Pazpabotka nexapcts. JIekapcTBEeHHBIE CPEICTBA,
ux kinaccupukanus. I[IporuBomukpoOHBIE cpencTBa (cyibhaHUIAMHIHBIE Tpenaparsl U
AHTUOUOTHKHU). AHAJIBIeTUKU (aciupuH, aHalbIUH, @apaleTraMoll, HapKOTHYECKUE
AQHAIBIETUKU). AumueucmamunHvle npenapamoel. Bsokynue cpeacrTsa. Topmonvr  u
eopmonanvuvie npenapamol. [lpoOnembl, CBsI3aHHBIE  C NPUMEHEHHEM JIEKapCTBEHHBIX
npenapatoB. BpenHple TpUBBIUKM W (AKTOPbHI, pa3pylIaoNne 370pOBbe (M30BITOUHOE
notpeOieHne JKUPHOU MUILH, KypeHue, YIoTpeOIeHHe alKoroisi, HapKOMaHHUs).

4.5. Xumusi B NOBCETHEBHOM KU3HU

Kocmernueckue u mnapdromepnbie cpencrBa. boitoBas xumus. IloHATHEe 0 NMOBEpPXHOCTHO-
AaKTHUBHBIX BemlecTBax. Moromue U yucTsmue cpeacrtsa. OrbenuBatonue cpeacTtsa. [Ipasuiia
0e3omacHoi paboOThI C €IKUMH, TOPIOYUMU K TOKCUYHBIMHU BEIIECTBAMU, CPEICTBAMU OBITOBOM
xuMuH. [luemenmul u Kpacku. Ilpunyunst okpawueanus mKaHeu.

4.6. XuMusl B CTPOUTEIbCTBE

['umc. UsBecth. Llement, 6eton. Kien. IlonOop oNTHMAanbHBIX CTPOUTEIBHBIX MAaTEPHAIOB B
IIPAKTUYECKOHN JESITEIbHOCTH YEJI0BEKA.

4.7. Xumus B ceJIbCKOM X035 CTBe

MunepaneHble W opranuyeckue ynoopenus. CpeactBa  3amuThl pacteHui. Ilectunumpasr:
WHCEKTUIUABI, TepOULUIbl U (QYHTHIHIBI. PernemieHTsl.

4.8. Heoprannieckne MaTepuaJibl

Crexno, ero Buapl. CuiInMKaTHas MPOMBIIUIEHHOCTb.  TpaguIlMOHHBIE M COBpPEMEHHBIE
Kepamuueckue marepuansl. CBepxipoBosiias kepamuka. [lonsarue o kepMerax, marepuanax ¢
BBICOKOM TBEPJIOCTHIO.

4.9. Xumusi B COBpeMEeHHOI HayKe

Ocobennocmu  cospemennou Hayku. Ilpogheccusa xumuxa. Merononorust  Hay4HOTO
uccienoBanus. Metospl HaydHOro Mo3HaHUs B XUMUU. CyObeKT U OObEKT HAyYHOT'O MTO3HAHUS.
[TocranoBka mpoGnembl. COop uHbopmanuu U HakomaeHue (aktoB. I'umoreza u ee
JKCIEpUMEHTalbHas TpoBepka. TeopeTHueckoe  OOBSICHEHHE IOJyUYEHHBIX pPe3yIbTaToB.
Nuaykuus v genykius. ODKCIEpUMEHTaIbHAs POBEPKA MOJIYyYEHHBIX TEOPETUUECKUX BBIBOJOB
C ILIETbI0 PAcHpOCTPAHEHUs MX Ha Oosee MHUPOKUHA KPYr OOBEKTOB. XUMHMUYECKHI aHau3,
CHUHTE3, MOJIETMPOBAHUE XMMHUYECKHUX IIPOLIECCOB U SIBJICHUM KaK METOJAa HAYYHOI'O IO3HAHMSL.
HaHocTpyKTypHl.

BBenenue B MpoeKkTHYIO OesTeNbHOCTh. [IpoekT. TuUmbl 1 BUIBI POEKTOB, ATAMbl peaTu3aluu
npoekTa. OcobeHHOCTH pa3pabOTKH MPOEKTOB (TIOCTaHOBKA I1eJiel, moa00p METOIUK, paboTa ¢
JUTEepaTypHBIMUA HCTOYHUKAMHU, OPOPMIICHHE U 3aIIUTa IPOEKTA).

Hcrounnku xumuueckoi wuHpopmarmu. ITouck xumuueckol HHGOpMAIMKM IO Ha3BaHUAM,
UCHTUPHUKATOPAaM, CTPYKTYpHbIM ¢opmynaMm. PabGora ¢ 0Gazamu gaHHbiX. Coepemenmbie
@uzuKo-xumMuyecKue Memoovl yCMmaHoGIeHUusi COCMasa u CmpyKmypbl 6eWecms.
HNemoncrpauuu. 1. ITumessie kpacutenu. 2. Kpamenue tkaneil. 3. OtOenuBanue TkaHeu. 4.
Konneknus cpenacts 3amutbl pactenuil. 5. Kepamuueckue marepuansl. 6. [[BeTHbIE cTekma. 7.
[Tpumeps! pabOTHI ¢ XUMUUECKUMU 0a3aMu JaHHBIX.

JladopaTropubie onbIThl. 1. 3HaKOMCTBO ¢ MoromuMu cpencrBamu. 2. Kneun. 3. 3HakoMCTBO C
MUHEPATBHBIMU YIOOPEHUSIMU U U3yYEHHE UX CBOWCTB.



5. Tunbl pacyeTHBIX 32124
1. HaxoxxaeHne MOJeKyIsipHOU (OpMyYJIBI YIIIEBOIOPOa IO €ro MJIOTHOCTH U MacCOBOH J0Jie
AJIEMEHTOB, BXOJSIIMX B €[0 COCTaB WM I10 MPOAYKTaM CrOPaHUs.
2. PacueTbl MaccoBO# J10J11 (MacChl) XUMHUECKOTO COCIMHEHHUSI B CMECH.
3. Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) POAYKTOB PEAKIMH, €CJIM OJJHO U3 BEIIECTB
JIaHO B U30BITKE (MMEET TPHUMECH).
4. PacueTbl MaccoBOM WM OOBEMHOW JOJM BBIXOJA MPOAYKTA PEAKIMH OT TEOPETUYECKH
BO3MO’KHOTO.
5. Pacuets! TemnoBoro 3¢ ¢gexra peaku.
6. PacueTbl 00bEMHBIX OTHOLIEHUH ra30B P XMMUUYECKUX PEAKLHUAX.
7. Pacuersl Macchl (00beMa, KOIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIMH, €CIIA OHO U3 BEIIECTB
JIaHO B BUJIE PACTBOpA C ONPEIEICHHON MaCCOBOU J10JIEW PaCTBOPEHHOIO BEIIECTBA.
8. Pacuembl snepeuu akmueayuy u KOHCMAHMbl CKOPOCMU  PeaKyuy N0 IKCHePUMEHMATbHbIM
OaHHbBIM.
9. Pacuer KOHCTaHTBI paBHOBECUS 110 PABHOBECHBIM KOHILICHTPALUAM BEILECTB.
10. Pacuer paBHOBECHBIX KOHILICHTpALMi BEILECTB, €CJIM HU3BECTHBI MCXOJHBIE KOHLEHTPALUU
BELIECTB U KOHCTAaHTAa PaBHOBECHSI.
11. Pacuer pH pacrtBopa CHIBHONH KHCIOTBI M CHUJIBHOIO OCHOBAHMS, €CIM H3BECTHA MX
KOHLIEHTpaLUs.
12. Pacuem pH pacmeopa cnaboii xuciomvl u ciabo20 OCHOBAHUA,  €CU U3BECMHA UX
KOHYeHmpayus u KOHCIMauma OUccoyuayuu.
13. Pacuem pacmseopumocmu conu, eciu uzgecmuna geruuuna ee I1P.
14. Pacuemul ¢ ucnonvzosanuem 3aK0HO08 31eKMpoOIU3a.
6. Tembl nmpakTH4ecKuX padoT (MpakTHYecKHe PpadoThI NPOBOAATCH B COOTBETCTBHHU €
MAaTepHATbHO-TEXHUYECKOM 0azoi Ka0MHeTa XHMHH, JONYCKAETCS IPOBEICHHe
NMPAKTUYECKHUX PadoT ¢ MCIOJIb30BAHHEM YJIEKTPOHHBIX 00pa30BaTeIbHbIX PeCypPCOB)

. CKOpOCTh XUMHUYECKHUX pPEaKInii. XMMHUUECKOE PAaBHOBECHE.

. DKCIIEpUMEHTAIbHOE pElIeHHE 3a/1a4 110 TeMe «l aJoreHbD».

. DKCIIepUMEHTAIbHOE PELIeHHE 3a/1a4 110 TeMe «XaJIbKOTEHBD».

. [lonyuyenne ammmnaka u U3y4yeHue €ro CBONCTB.

1
2
3
4
5. DKCIIepUMEHTAIIBHOE PELICHUE 3a]a4 10 TeME «DJIEMEHTBI TOATPYIIIBI a30Ta.
6. DKCIIepUMEHTAIIBHOE PELICHUE 3a4a4 110 TeMe «MeTallbl INIaBHBIX MOATPYIID.
7. Ilony4yeHnue MeQHOro Kyrnopoca.

8. DKcriepuMeHTaIbHOE peleHne 3a1a4 1o TeMe «MeTauibl TOOOYHBIX MOATPYIIID.
9. Ilonyuyenue conmn Mopa.

10. M3roToBieHne Moienei MOJIEKYJT OPraHMYECKUX BEIIECTB.

11. ITonmy4yeHune 3THIIEHA U U3yYEHUE €TI0 CBOMCTB.

12. Tlonyuyenue GpoMaTaHa.

13. Ilony4yeHune yKCyCHON KHCIIOTHI.

14. Cunre3 sTHnainerara.

15. I'maponus kpaxmaiia.

16. Unentugukaus opraHuyeckix BeIiecTs.

17. Pacno3HaBaHue miacTMace.

18. Pacio3HaBaHuEe BOJIOKOH.

19. Kpamenue Tkaneu



TeMaTnuyeckoe MJIAHMPOBAHUE

10 kaace
KosinuyecTBO KOHTPOJIBHBIX
padoT/TecToBbIX padoT/32a4€TOB,
NPAKTHYeCKUX/1a00paTOPHBIX padoT
Kouunuecr-
Ne Ha3Banue Tembl/pa3nena (mpu HAJIMYMH)
BO 4acOB
KoHTpoJbHbIe IIpakTnyeckue/
padoThl/3a4eThl JlaGopaTropHbie
padoThI
1 IloBTOpeHne u yruayo6Jenue 26 1
3HaHMi «OCHOBBI XMMHUI))
2 OcHoOBHBIE MOHSITUA 18
OPraHMYecKOM XHMMHU
3 YraeBoaopoabl 41 1 2
4 Kucaopoaconep:kammue 31 1 3
OpraHuvecKue coeMHeHUus
5 A30T- M cepocoaepxamme 15
coeUHEeHHs
5 Buosornyecku akTHBHBIE 30 1 2
BelllecTBA
7 BricokomosiekyJIsipHbIE 7 2
coeUHEeHHs
8 HTorosoe moBropenue 2 1
Kypca 10 knacca
HToro 170 5 9
11 kaacce
KosmnuecTBO KOHTPOJIBHBIX
padoT/TecTOBBIX padoT/3a4€TOB,
NPaKTHYECKUX/JIa00pPaTOPHBIX PadoT
Kouaunuecr-
Ne Ha3Banune Tembl/pa3aena (Ipu HAJIMYHH)
BO 4aCOB
IIpakTnyeckue/
KoHTpoJbHbIE
JlabopaTopHble
padoTbl/3a4eThbl
padoThl
1 HemeTtaansl 50 1 4
2 O01mue cBOWCTBA METAJLJIOB 4
MeTaJsibl IJIaBHBIX 17 1
NoArpynim
MeTaibl MOOOYHBIX 3
4 28 1
NoArpynim
5 CrtpoeHue BemecTBa 14
Teopernyeckoe onmucanue
6 P . 27 1 1
XHMHYECKHX Pearkuuid
7 XuMu4ecKasi TeXHOJIOTHsA 9
8 XuMuS B NIOBCEIHEBHOM 8 1
JKM3HHU
9 XHMHUs Ha CJIY:KOe 001IecTBa 4
XuMHus B COBpEeMEHHOM
10 P 9 1
HayKe
Hroro 170 4 10










