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MosscCHUMMbHAH MMWMHCKa
Mporpamma no .xumuu B 10-! 1 Knaccax:

= OdepepanbHbiii 3akoH 0i 24.12.2012 Ji* 273-®3 «06 ob6pasoBaHun B Poccuiickoii
depepauymmn»

e depepanbHblii  FocyfapcTBEeHHbIVi  0O6pa3oBaTesbHbIM  eTaH4ap3  cpegHero  obuiero
ob6pasoBaHusA, YTBEPXAEHHOro npukasoMm MwuHuCTepcTBa 06pa3oBaHUAa U Hayku
Poccuiickoii ®depepauyun ot 17 mas 2012 i. N (manee ®roC cpegHero ob6uiero
o6pa3oBaHNA) C N3MEHEHUAMU U AONOSHEHUAMWN, BHECEHHbLIMWU MNPUKazoM MUHWUCTEpPCTB;!
ob6pa3oBaHNsA N Haykn PO:

e OCHOBHOIW 06pa3oBaTesfibHOW MporpamMmmMmsel cpegHero ob6uwiero o6bpasoBaHusas Mwn\
COW N> 13 vm. P.1. HaymoBa r. bys

e ABTOpckaa nporpamma O.C. TlabpuensHa (Paboume nporpammbel K YMK OC
labpHensHa. Xumuda. 8-11 knaccbl aBT.-coer. 1.11. Macnakosa. 11B CadpoHoB
Bonrorpag: «Y4YW 1ENb». 2016. 203 c. |l

e Yye6HOro nnaHa MOY COLW .M 13 H\.. P.[. HaymoBa r. 1>\

TAL KA Na 1
MnaHupyemble pe3ynblaTbl OCBOEHUSA 06Yy4YalO W MMMNCSH OCHOBHOIA

ob6patoBa resibHO NporpamMmMbl cpeaHern obuero obpasoBaHUs

NTnyHoe'!vble pe3ynbraibl:

1) B LEHHOCTHO-OPUEHTaUMOHHON cdepe YyBCTBO FOPAOCTM 3a POCCUNCKYID XUMUYECKYO
HayKy, rymaHu3Mm, OTHOLLEeHune K rpyay, ueneycTpeMneHHOCTb:

2) B rpygoBoi ctepe rOoTOBHOCTb K OCO3HAaHHOMY Bbl6OpPY AanbHeliwen obpasoBaTenibHON u
npodgeccruoHasibHON FPaeKropnH:

3) B no3HaBaTesibHOW (KO131ATHBHOW, WHTENNEeKTyanbHO) cdepe yMeHue ynpaenATb CBOei
rnosHaBaTe/IbHOW AeATeNbHOCTbIO.

M elanpea.Mel Hele pe3ynbiaibl:

1) ucnonb3oBaHME YMEHWUI A W HaBblKOB pPa3IMYHbIX BWAOB MOLIaBaTeAbllOH feaTenbHoe: W.
NnpUMeHeHUNn OCHOBHBbIX Me3040B Howanumsa (CHCTCMUO-NNPOPMANMOHHbIN aHanms,
MoaenuposaHue! Ana n3yvyeHus pasnmMyHbiX CTOPOH OKpYXallLlen aelieyBwlenbiTeT:
2) ncrnonb3oBaHME OCHOBHBLIX WLLENEeK3 yanbublX ornepauunii: opmMynmMpoBaHMe MNWOTe3. aHaIu3
H CUHTe3, cpaBHeHue, 06006LleHne, cucTemarmsaymsa. BbIIBNeHUEe MPUYHHHO-CAEAC3 BEHHbIX
CBsi3eil, MONCK aHa/oroB:
3) ymeHVe reHepmpoBaTb Uaen v onpenensTb cpeacTBa, HeO6XONUMbIe AN UX pPeasH3aHUM:
4) ymeHvne onpenenaTtb LENM W 3a4ayn AeATeNbHOCTW. BbiGMpaTb CpeacTBa peanu3auunm Lenv u
NPUMEHATb UX Ha NpakTuKe:
5) wucnonb3oBaHWEe pPas3IMYHbIX WCTOYHMKOB WS MNONYYEHUS XUMUYECKOW WHpopmaumu,
NMoHUMaHMe 3aBUCUMOCTU codepXaHus u (opmbl NpeacTaBieHUs UHGoOpMaLMnm 03  Lenei
KOMMYHUKaLUM 1 agpecaTa.
MpeameT Hble pe3ynbiaibl
B pennbiare msyyeHus yyebHot npegmMeT «XMMUU» Ha YPOBHE CpPeaHEro o6uKIo
obpatoHawLWw:
BbiNyCKHMK Ha 6a30BOM YpPOBHE Hayuuicu:

packpbiBaTb Ha nNpumMepax posb XUMUN B (hOPMMPOBAHNN COBPEMEHHOW Hay4yHOW Kap:wua mupa
nas I'IpaKTI/Il-IeCKOI7I AeATeNbHOCTUN 4esioBekKa:

OEeMOHCTpUpoBaTh Ha MpuvmMepax B3auMMOCBS3b MeXAy XUMWERn W APM UMW  cctcci BEHHbIMMU
HayKamu:

packpbiBaTb Ha NpYMepax MOJIOXEHUS TEOPUN XMMUYECKOro cTtpoeHus [.M. by raeposa:



noHMMaTb (m3ndeckuii cmbicn Mepuogmueckoro «akova [A.M1. MeHgeneeBa W Ha et OCHOBe
06BACHATL 3aBMCMMOCTb CBOWCTB XMMMWYECKWUX 3/IEMEHTOB M 00pa30BaHHbIX UMW bcuiccih 0O:
3/1eKTPOHHOr 0 CTPOEHUSI aTOMOB:

OObAICHATb NPWYUHBI MTOK00PAa3NsA BELLECTB HA OCHOBE 06LMX npeacTaBneHnn o6 u\ cocnaHo
M CTPOEHWK:

MPYMEHATbL MpaBWna CUCTEMALIYECKON MeXAyHapoAHol Homeuknalypbl Kkak Ccpenctsa
pasnuyeHns H naeHTngukanmn beihccib no n\ COCTaB> U CTPOEHMIO.

COCTaB/A Tb MONEKYNAPHbIE U CTPYKTYPHblE (DOPMY/bl OPi aHHUEEKMNX BELLECT B KaK HOCLUC.TCI
MH(OpMaLuM O CTPOEHUM BELLECTBa, €ro CBOWCTBaX W MPUHAAMEXHOCTM K ONpefaefeHHOMY
Knaccy coefMHeHun:

XapakTepusoBaTb Opiannyeckue BellecTBa Mo cOCTaBy, CTPOEHWIO U CBOMCTBaM. yCTaHaBIMBan»
HPWUYMHHO-CNOACTBEHHBIE CBATU MEXAY AaHHbIMWA XapakTepucTMKamu BelleesBa:

NpYBOANTL MPUMEPbLI XUMUYECKUX PEAKUMIA. PACKPbIBAOLWMNX XapaKTepHble CBOWCTBA MW MYHbIX
npeacTaBuTeNel KNaccoB OPraHUYecKUX BELUECTB C LeNblo WX WAEHTU(MKALMM N 0OBbACHEHWS
061acTn NpUMeHeHus:

MPOrHO3MPOBaTb BO3MOXHOCTb MPOTEKaHWA XUMMYECKUX Peakuuili na OCHOBE 3HaHWI O Tunax
XUMWYECKOW CBATU B MOJIEKY/lax PeareHToB 1 WX PeakuMoHHOM Cnoco6HoeLw:

MCMOMb30BaTh LWanWMA O €eOCKWC. CTPOEHUW W XUMWUYECKMX CBOMCTBaX Bewects A
6e30MacHOro NpPYMeHeHNs U NPakTUYecKol AesTeNbHOCTY;

NPYBOAMTL MPUMEPbLI NPAKTUYECKOK WUCNOMb30BaHUS MPOLAYKTOB NepepaboTkn HC<|TH W©
MPUPOSHOTO jasa. BbICOKOMOMEKYNSAPHbIX coe HtHeiniii (nonmMatuneHa. CMHTETUYECKOrO Kayu\Ks.
ancT arHol o BOMOKHA):

NMPOBOAWTbL ONbITHI MO Pacno3HaBaHWIO Opi aHHYEEKNX BELECTB, i/NLOPMIHA, YKCYCHON
KMCNOTbI, HeNnpeaenbHbIX XUPOB, MIOKOTLI. KpaxMana, 6enkoB B COCTaBe MULLEBbLIX NPO.:;,K:OH
M KOCMETUYECKMX Cpefeis:

BMaAeTb npaBuiamn ¥ npuemamu 6e3onacHoii paboTbl C XMMWYECKMMMW BellenBamn W
nabopatop ublM 060pYyA0 HAHMEM

yCTaHaBNMBaTb 3aBUCUMOCTb CKOPOCTW XMMUWYECKOW peakuum W CMeleHns XMMUYecKoro
paBHOBECKS oT Pa3/INYHbIX (haKTOPOB C LieNbi0 ONpeAenieHnst ONTUMasbHbIX YCM0BUIA NpOTeKaHUs
XMMUYECKMX NPOLLECCOB:

npVMBOAWTL NPUMEPLI WAPO.MHA COMeli B NOBCEAHEBHON XMN3HW Ye/IOBEKA:

NpYBOAMTL  MPUMEPbl  OKWUCAUTENIbHO-BOCCTAHOBUTENbHbLIX  peakumin 1?7 npupoge,
NPOM3BOACTBEHHbIX MPOLECCaX W XU3HeAesTeNIbHOCTU OpraHW3MOB;

NPYBOANTL MPUMEPbI XMMUYECKUX pPeakumu, pacKpbiBaloWmMX ob6Lue XMMUYecKne CBOMNCLBN
MPOCTbIX BELECTB METAII0B U HEMETA/I/OB:

NPOBOAWTL pacyeTbl Ha HaxoX (cune MONEKYNAPHON (HOpMynbl YrNeBOAOPOAA no npoayknam
CropaHusi 1 Mo Ct0 OTHOCUTE/IbHOM HJIOWOCTM W MAcCOBbIM HO.TMM 3/IEMEHTOB. BXOTALWMUX B €10
COCTaB:

BMlafenb npasuiaMu  6e30MacHOro  0obOpalleHnss € edKMMK, TOPHYMMU U TOKCUMYHBIMU
BellecTBamMu.cpeacTBamy GbITOBON XMMUMK;

OCYLLEeCTBNATb  MOUCK XUMWUYECKOW MHopMmauum N0  Ha3BaHusaM, UTenTudukaTopa.m.
CTPYKTYPHbIM (pOpMyniam BelLee Wy,

KPUTUYECKN OLEHMBAT b 1 HW icpnpei MpoBaT b XMMUYECKYIO WMH(OpPMaLuio, coaepXxallytoca j
CO00LLeHMsAX CPeACTB MacCOBO WHGopmauum  pecypcax MHTepHeTa, Hayumo-umouny. 1spHbIX
CTaTbsX C TOYKM 3PEHWUA eCTECTBEHHO-Hay4YHON KOPPEKTHOCTW B LENAX BbISB/IEHWUSA OLIMOOYHbBIX
CYXOeHW 1 POPMMPOBaHMS COGCTBEHHONM NO3ULMUN:

NpeAcTaBnsATb NyAM  peweHus MOOWbHbIX NpobaeM, CTOAWMX Mepes 4Yes0BevyecTBOM:
3KOJIOTNYECKUX. IHEPTreTUYECKNX, CbIPbeBbIX, U PO/b XMMUW B PELLEHUM MUX NPOGAEM.

BbiNyCKHUK Ha 6a30BOM ypOBHe MOAYy4YM i B(HMOXMNOC1b HAYYNTHLCSH:
WNNICTPUPOBATbL Ha MpUMepax <TaHOHMann W 3BOJIOLMI0 OpraHn4yeckoil \U.iuu Kak Hayku Ha
pasfnyHbiX NUCTOPUYECKUX Mnanax ee pTHUMLWH



MCNoMb30BaTb METOAbl Hay4HOWM) MNO3HaHWS NpPU  HaMOSHEHWW TMPOEKTOB U  y4yeBGHO-
nccnenoBaTeNlbCKMX  WAA4Y MO WM3yYeHWH CBOWCTB, CMNOCOGOB MOMy4YeHUss U /HW MOHMMaHUA
op,ywnyecK\(X BCHLE< T B .

06bACHATL NpMpoA) W i-NOco6bl 06pasoBaHUA XMMUYECKOW cns:N. Kowuane{HnHowh (T :5pb <
HEMNONAPHOW/, WOHHOW, MeTannnyeckor. BOOOPOOHON < Wbk owy'ocneHns Xmmuya ==un
aKTUBTH TN BeTeCTK.

ycTaHaBnuBaTb TreHeTUYecKy cBA3b MeXxOy knaccamMum opraHuya-kux neuiecme Ong
060CHOBaHUA MPUHLMNMaILHOW BOiIMo.vchocmu MOAyYeHUs OPraHUYeCKUX COe<)HMEHH Hwia/u u
cocTaBa U CTPOEHMUS:

ycTaHaB/AMBaTb B3aMMOCHAT mMeM'nd) dakTamm n weo/>neii. n/THwioin n inakKuk.mcu wu -n

anasnTc NpoonexTtbiX tiHnyanHn mn ooocHoBanum npuHu.ittu \lbi+pe\iienuu Ha ocHcn;c W -
NMUTUIA.

PA3OEN /& 2

( opgepxaHue kypca xmmmn 10-11

OCHOBbI OpPraHMYeckom XMmumn

MosBneHne v pas3BUTUE OPraHMYEeCKON XUMUKN KUK Hayku. | (pegMeT opi aHN4YeeKom XUMUW.

MecT 1 -3HaYyeHNe OpPraHM4Yeckom XMMUWN B EHCFeMC eCTEeCTBEHHbIX Hayk.

XnMmmnyeckoe CTpoeHme Kak nopsgok coeiMHEHUs aTOMOB B MOJieKysie coi1/1acHO uxX BugeHihocih
OCHOBHblE TOJIOXEHUSA icopim XWMMUYECKOK CTPOEHUS OpPraHnyeckux coeguHeHun [ M.
ByTnepoBa. YrnepoAHbli CKeneT opraHuyeckoir monekysnbl KpaTHOCTb XWMMMUYECKOW CBATN
3aBUCUMOCTb CBOICTB BELLECTB OT XMMWYECKOrO CTPOeHUA Mosekyn. M3omepus u mnsomepsbl
MoHAaTMe O (PyHKUMOHAaNbHOW FpyHUC. TPUHUMNBLI KlaccuurKaLmMm OpraHMYecKMX COCAUHCHHIA
Cuctemal nueckas MexayHapoaHaa nmnomMenka.Mmypa I AOpuHUMNL 06pas3oBaHUA  Ha3BaHUM
Opi aHNYeEeKNX coeguHeHU.

Ankanbl. CTpoeHue MOJNEKYy/bI yeTaHa. lomo.toi MYCCKHIA  ps : ankaw B ioM* mi i
HomeHknatypa. HTomepus yT/icpogHOro ckeneta, 3akoHoMepHoe!ln r. 3meHenns dnunye;.' k!l.\
CBOMCTB. XMMMU4YecKue cBolicTBa (Ha MpuMepe MeTaHa W MaHaT peakuum 3aMelleHus
(ranoreHupoBaHue). ;iei HOPUPOBaHMS KakK CNoco6bl MOAYYEHUA BaXXHEWWnMX coeguHeHUn B
OPKWMNYECKOM CUHTe3e. [OopeHMe MeTaHa KakK OfMH in  OCHOBHbIX MWCTOYHWKOB 1ersa B
MPOMbIWMIEHHOCTN U 6bMy. HaxoxgeHve B nNpupoae W MpPUMEHeHue a.TKanoB [loHATUe o
nnKnoankaHax.

Ankenbl. CTpoeHWe MOMeKy/lbl MHWIeHa. | OMOMIOFNYEecKH psn  ankeHoB. HomeHknatypa
HTomepus yrnepogHow ckeneta N MNOJIOXEHUA KpaTHOW CBATM B Monekyne Xumumyeckume
cBoiicTBa (Ha Npuvmepe nMuaeHa): peakuuuM MPUCOC LWEHHS (rasoreHnpoBaHne. rm<)pMpoBaHuC.
rmgparayms, ruaporanoreHMpoBaHmne) Kak crnoco6 nosiyd4eHus (YyHKLMOHaNbHbIX MPON3BOAHBIX
yrnesofoponoB, ropeHusa. [lonuMepusaumsa  nuaeHa KakKk OCHOBHOe  Hanpas/fieHue  €elo
MUCcrnosb3oBaHUsA. [onn NMAeH Kak KPYMNHOTOHHaXHbI Hpoayk! XMMUYecKOK npou3Bosiensa.
11pUMEHEHNC N NeHa.

AnkagmeHbl N Kayuyyku. TloHATME 06 ankagveHax KaK yrncsogopogax € LWYMS TBOWMbIMM
cBazaMu. Monumepusaumns auveuHuna (byuyagHema-U) KaK CMOCOO nosydeHus EMLET HYCC-' YO
Kayyyka. llaTypajbHblii 1 cnwcTnuecknii  Kaydykn. Hy.TKaHuMTannm Kaydyka. Pcnn:,!
MpumMeHeHNe KayyykKa W pe3uHbl

A.TKMHbl. CTpOeHue MOMeKy/bl auetuneHa. |omo.toi HUECKHI pan ankuHos. | (OMenk.uny pa.
Vi3omepus yrnepogHolo ckeneta W MOMOXEHUA KpaTHOW CBA3M B MONeKyne. XuUMuyeckue
CBOMCTBa (Ha nMpuMepe aueTuneHa): peakuun Npucoe.TMHeHWs (rasoreHMpoBaHue. TMApPUPOoBLUTE.
rugpataumsa, rmaporanoreHMpoBaHMe) Kak Cnoco6 MonyyeHUs MOANMEPOB W APYIUX MOMe3HbIX
NnpoAyKToB. lopenuc aueTuieHa Kak UCTOYHUK BbICOKOTEMMeEpPaTypHOro miameHn A8 CBapku, U
pe3kn meTanioB. lNpumeHeHne aueTuieHa.

ApeHbl. BeH30/n1 KakK npeacTtaBuTeslb apoMaTUYeckuX yrnesogoponos. CTpoeHWe MoJice'Nbl
6eH30na. XMMUYecKMe CBOICTBa: peakuum 3amelieHns (rano! eHMpoBaHWUC) KakK Ccnoco6



nosiydYeHNss XMUMUYECKUX CPeACTB LWWUUTbl pacTeHUn, npucoeguHeHus (rMapuposBaHme) Kak
[0Ka3aTenbCTBO HenpeaenbsHOro xapakrepa 6eu tona. Peakuusa iopcHus. MNMpumeHeHWe ocn ;0.u.
CHuprel.  Knaccundumkauyma. HOMCUK.Wypa. WNIOM<pliA i=iMi. Meiano.i 9 m : Kub
npeacrasuTeny npefefibHbIX OAHOTOMHbLIX CNUPTOB Xumuvyeckue CBoiie:sa mwm npuvepc
MeTaHoNna H 3TaHOMa): B3aMMOAENCTBMEe C HaTpuMeM KakK ChoCcO6 YCKLWOBACANSA — HauH!-:
i HOPOKCOrpynubl. peakuus ¢ ianoreHoBoAoOpoAaMH Kak crnocob6 nonyyeHus pacTBopuTenei,
jerngpartauma Kak crnoco6 nonyyeHusa nuaeHa. PeaKuus TroOpeHus: CnupTbl Kak TM.WBO.
MpumeHeHne MeTaHoNa W Tranona. ®usnmonorvyeckoe pAenlcTeBMe MeTaHona U 3TaHONa Ha
opraHusMm  uesioBeKa. CTuneT NINKOMb W  TNIMUEPUH  KaK MNpeacTaBuTenn  nNpefesibHbIX
MHOroaToMHbIX CMUPTOB. KayecTBeHHas peakuuss Ha MHOroaTOMHble CNMPL W ee NPUMEeHeHue
[NA pacno3HaBaHWs ruLepuHa B COC/laBC KOCMETUYECKUX CpeacTB. llpakinyeekoe npuMeHeHue
3THAEHIINKONSA W FNMLUepuHa.

®eHon. C TpoeHne MONekysnbl heHona. M3ammuoe BAMsHME aTOMOB B Mo/em ie peHona Xumu-
yeckme cBOlicTBa: B3aMMoAelicTBMEe C HaTpuem, FMAPOKC MAOM HaTpwus, UPOMOM. [puMeHeHue
eHona. Anbgerngsl. Victanans (popmansgerug) n naHanb (auct anbaerng) Kak npencraButenmn
npegenbHbiX anbaernaoB. KauyecTBeHHble peakumy Ha kKapboHubHY !pynu\ (peakuus «cepeo6-
PSHOK lopKana», B3aumogeiricTteme ¢ rugpokcngom megn (Il v ux npuMeHeHwe ansa y=>6rnap\ -
XeHUA npefesnbHbIX anbAervos B MPOMbIWIEHHbIX CTOYHbIX BOgaxX. [OKenyHoCn» afib:CiM.lo»
MpumeHeHne opmanbaa nna v avetansac! nga. Kap6oHoBble
KMUCNOTbl. YKCyCHas KucnoTa Kak npeactaBTC/Ab  NpefesbHbIX OAHOOCHOBHbIX KapbOHOBbIX
KNCNOT XMUMMYecKme CBOICTBa (Ha npuvmepe YKCYCHOW KWUCNOThI): peakuun Cc MeTannamu,
OCHOBHbIMW  OKCMAAaMW, OCHOBaHMAMW U  COMAMW  Kak  MNOATBEPXAEHWe  CXOACTB.»
HeopraHM4yeckKUMu Kucnotamu. Peakuma astepudukaumm Kak cnocob MnoNyyeHUs CrO0XHBbIX
*)dmpoB. MprMeHeHne YKCYCHOW KMCAoTbl. MNpeacTtaBneHne o BbiCWMX KapbOHOBbLIX KMe.HYax
CnoxHble 3upbl 1 Xupbl. CNOXHble 3hUpbl Kak MNPOAYKTbl B3auMoAelcTBUA KapbOHOBbIX
KUCNOT cO cnuptamu. [puMeHeHMe CAOoXHbIX 3UPOB B MUWEBOH U nNapgomepHoi
MPOMBbIWNEHHOCTUN. XUPbl KakK C/I0XHble 3upbl MHMEpPnHa W BbICWIMX KapOOHOBbIX kik ioi
PacTuTenbHble 1 >XMUBOTHbIE XUPbl, WX COCTaB. PacuolaBanmnc pPacTV KMbHbIX >XWPOM HA
OCHOBaHWUKM KX HenpeaesibHOro xapakrepa. NpUMeEHEeHWe XWUPOoB, | HOPOAH3 UM OMbIJIEHNE XUPOB
KaK Crnoco6 MPOMbIWAEHHOK MONYYEHUA COMEeN BbICWMX KapbOHOBbIX KUCAOT. Mbina Kak conuv
BbICLUMX Kap6OHOBLIX KUCAOT. Motuime cBOWCTBa Mbla.

Yrnesogbl. Knaccumpmkauma yrnesoaos. HaxoxpaeHwe yrnesoaos B npupoge. 1nwKo3a Kak
anbae! ngocnupT. bpoxeHne TNKO3bl. Caxaposa. MHAoponn caxapoihi. Kpaxman v nc.nHnosa
KaKk 6uosiornyeckme nosmMepbl. XMMUYeECKUe eBonenBa Kpaxmana wu vennononsl li v ipo.ni
KayeCcTBEHHasa peakuus C MOAOM Ha Kpaxmaa n ee NpuMeHeHue unua OO6HapyXeHus Kpaxmana B
npoayktax nutaHus). [puMeHeHMe U1 6uosiormyeckas posb  yNTCBOAOB MoHA:He ini
MCKYCCTBEHHbIX BOJIOKHaX Ha NpuMepe aucTt ar Mok BOJIOKHA.

MaeHTnpurkaums opraHmyeckux  coc/nnieniiii | enetTnyeckas cetm mMexa\  kiuh .imu
opraHn4yecknx coeanHeHnn. Cunbl XMMUYECKNX peakuunii B opi aHMUYCCKOM XUMUN

AMUHOKMCAOTBI N 6enkn. CocTaB M HOMeHKIaTtypa. AMMWHOKWUCNOTbI Kak amgoTepHble
opraHuyeckue coegunHeHuns [NenTugHas CBA3b  [AManorMyeckoe LWayeHue nmn-amnnokneno!.
O6nacTu NpvMeHeHMa amunokneno!. bcakn kak npupogHblie 6uononumepbl CocTaB U C: POeH Y
6enkoB. Xmmmyeckue cBoiicTBa 6enKOB: NUPoAM3, pgeHatypaums OO6GHapyXeHne O0enkos :;pH
MOMOLLM KauyeCTBEHHbIX (UBETHbIX) peakuwuii. [MpeBpalieHMs 6GenKOB HUWW B oOprawnve
Bnonoruyeckne yHkunun 6enkKoB

Teopel nyeekne OCHOBbI XNUMUN

CtpoeHune BewectBa. CoBpeMeHHas Mofesb CTPOEHMs artoma. 'X3CKrpoHnas KoHdwypanus
atoma. OCHOBHOe U BO30OYX/JEHHble COCTOAHMA artoMoB. Knaccudmkaymsa XUMUYECKUX
anemeHToB (s-. p-. d-ancmentbl). OCO6EHHOCTU crpoenns aHepretTnyeckux xpDiiiceii atomos d-
anemcuToB. llepHoaunyeckaa cuctema XMMmMyeckux utemeHToB JTIW  MeHpgeneesa <=sjhueckiTii
cmbicn lMepuognyeckoro 3akoHa JI-Tl. MeHpeneesa. [pWYMHBI M WUKOMOMEPHOC i U IMeneHns
CBOIACTB )AEMEHTOB W UX COeAWHEHWI HO nepumogam U rpynnam  ).TeKiponnas npnpo m
XUMWNYECKOW CBAHT XTEKTPOOTPMNUATO/bHOCTb. BuUAabl XMMMUECKON CBA W (KOBa.lOHTHasA. WOHHas.



MeTannmyeckas, BoAOpoOAHas) M MexaHU3Mbl ce obpasMHamus. Kpuctanaumveckue u a.na/k/'vibic
BewecTsa. . Tunbl KpUCTanInyeckux pakeTok (aTomHas, MONeKyspHas. VMOHHas,
MeTanaumyeckas). 3aBUCUMMOCTb (OH TYeckun rkaHrll'; HewecTBa OT WMNA KPUCHWUN.TYCCKOWM
peweTKn. MPMYMHBLI MHOroo6pasusa BeLLecTs.

Xnmnyeckne peakuymn. [OMOreHHble W TCTePOKHHble peakww. CKOpPOCTb peakuuun, Cc,
3aBMCMMOCTb Oi pas/InyHbiX ((ak4yopoB: MNPMNPOYbl pearnpyrowmx newee:s. Kongew p..<r.
pearvpyloLlwmnx Beuiee;», Temnepatypbl. MaowWaan peakLuWOHHOW MNOBEPXHOEe.M.  H.—ANYH-
Karanusaropa. Posib kKajauunsa! opos B npupoge ii HpPOMbHUIEHNOM Mpowu ;BodeiBe Ob6pawmMo”b
peakumn. Xmmmuyeckoe paBHoOBecue I ero cmeuwieHue nog AeicTeMem pan.imyurgx gakopos
(KOHUEeHTpaumsa pcarcmyoB uUAM NPOAYKTOB peakuun, naeneHue. iCMiiepaiypai nna cosgaHus
ONTUMasbHbIX YCNOBUIM NMPOTEKAHUA XMMUYECKUX MPOLECcCoB. .(MCNCPCHbIC cm Mc\W: [MOHATT O
konnongax (onn. renn). WCTUHHbIe pacTBOpbl. Peakuunm B pacTtBopax 3nekdonutos pH
pacTtBopa KakK rokasaTe/flb KWUC/IOTHOCTU cpedbl. 1m.4po.un3 coJsien, “‘MaycHWUC rwuaposnn :a B
6rnonormyecknx o6MeHHbIX npoueccax. OKNCANYO/bII0-BOCCKLWOBH YebMNblo peakumMn B NpUMpoae,
NPOn3BOACTBEHHbIX npoueccax M XWU3HCOCAYENbITCTH OPKLWN3MOB. OKmnenwensHo-
BOCCYAHOBUTE/NIbUbIE CBOWCTBA MPOCTbIX BELWECTB  MeTa/l/IoB rNaBHbIX U MOBGOYHbLIX MNO/HPYNU
(menb, >eneso) W HeMeTa//IOB: BOAOPOAa, Kucnopopga, iano! cHoB. cepbl, asow. ocdopa,
yrnepoga, kKpemHus. Koppo3na MeTanioB: BWUAbl KOPPOMW. CNOCO6bI WAUWUTbI MeTansnoB Oi
KOPpPO3un. 3/1eKTPOJIH: pacTBOpOB it pacnnasos [lMpumeHeHne '‘mekTponn'll B HPOMBIMCU-LUUH 1CK
XNMusa N XXH nib

HayyHble MeTOoAbl HOWamna B XUMUU. HeIiOYHMKM XUMWUYECKO UHMOPMArHH. 1buT:
MHopMauMm HO HaTaHNAaAM. WACHTH(HKa:opam. CTPYKYypHbIM ¢dopmynam. MopaenuposaHue
XUMUYECKMX MPOLECCOB U SBAEHUU. XUMUYECKUI aHa.u<s M CULWIMNC: Kak Menodbl HayyHo! o
nosHaHusa. Xmmuma un 3p0poBbe. [ckapcyBa. (epMeHTbl, BU(AMWHbI. KOP.MOHbl, MWHepasbHble
BOoAbl. Mpo6sembl, CBA3aHHbIE C MPUMEHEHUEM NleKapeiBeHHbIX npenapavyoB. HpenHbIC NPUBbLIYKU
H dakTopbl, paspywawmwue noposBbe (KypeHue, ynoTpebneHne ankowns. HapkomaHus!.
PaunoHanbHoe nutaHue. MNMuuiesble (MK'WBKN. OMUTbl HULWELWT XUMUN

XMMns B NOBCEAHEBHOIW XMU3HU. Mowwune wn uyuctawme cpegedysa. (oaH/HBa "o/N-'/bl
6bITOBbIMW HACEKOMbIMWU: penefnsieHTbl. nHcekTuyuabl. Cpegeysa NMYHOM i ArMmenbl N KOCMETUKN
MpaBuna 6e3onacHo paboTbl C eAKMMW, FOPHYUMM N TOKCUYHBLIMMK BelleeiBamMu. C;K :cib;t.:ii
6bl TOBOV XUMUMN.

XNMUS N cenbckoe XO03AMCTBO. MuHepasbHble U OopraHmyeckue yaobpeHus. Cpefe 1Ba WMHULWbI
pacTeHuii.

Xnmna wn aHepretumka. [pupogHble WCTOYHUKW yrnesogoponoB [MpUpPOAHbIA M MONYTHLIN
HeTAHOM rasbl, UX COCTaB M UCMonb3oBaHue. CocyaB HePTU © ee nepepaboTka. Heduenpo imcii.i
OkTaHOBOe u4ucno 6eH3nmHa. OxpaHa oOKpyXxawuwen cpedbl nNpu  Hedyenepepnboxe wu
TPaHCMopTUPOBKE HENTENPONYKYOH. ANbTEPHATUBHbIE HETMOUYTMHKMN 3HEPrun

Xumus B cTtpouTensctBe. LiemeHT beton. MoT60p ONTUMabHbIX CrPOHYCAbHbLIX M;4Yepu;: i=B B
npakynyeckom aeaTesibHOE in YenoBeka.

Xnmus un xonorusa. XMMMyeckoe 3arpsisHeHMe OKpyxawleln cpefbl U el nocnepelsHs.
OxpaHa rngpocdepbl, HOUYBbl. aTMOChepsbl. POPbl 1 hayHbl Oi XMMMYECKOtO 3al pA3HEeHUs.

10 Knacc
KoHTponbHasa pa6oTa MpakTunyeckaa paboTa .labopaTtapHble OMblThl
K.p. .\bl no Teme «\ rncaooo- M.p..V?/ «tlaHT1 i)ei;huc V? /. (Inpifie.ienui =u \K'unl'
poAab! » OpraHN4YecKnx BeLEeCcTB» A 71/t/0.i1 Ups'iUi At N
K.p. M2 no teme «Kucnopoga- t DCAUHCHIiit
cofgepxawume opraHuyeckue 2. I jsomoe ienue mogae ieu
BeLlee LWBa ». MOICKLT Vi Utitith=>p(})<{

\b 3. O3HakoMneHue c Kos-
nekymen «HedTb K NPOOYKThI
ce nepepaboTKu»

<4 C'.olicTBa HMHNX”\cO



KoH/npo:lbHasa paHonia

K.p. /117 no teme "C TpoeHue
atoma". "XMmunyeckasi CesiH-.
( TpOeHune BewecTBa»

K.p. /Ib2 no Teme
«XNMUYECKME peakLinm».

K.p. 11'? no Teme «Bellee LiBa
" UX CBOCTBa».

| 1Ittf/1tui
\'Y ( BOW( WwBa r.iuuepuna

\j 6. ('rwiienTa dop.\rH>ae-\
TUtkt

nb " (Boitam (( ikc\inoW

( HOH1bI

WS Ci,i))cmHa , // < ;AL

N\i'vV C /mt/ kpaxmana

b 10. c\K&EM//MW uc.ikoB

b !l. O3HakomfieHue c of-

pa wa.n1 nnactmacc. etaHKoH
Il KL YyKos

K.T'KC

MpakTnyeckasa paboTta
N.p. bl «C'Kopocmii
XNMUN4yecKnx peaKLl,VIVI

luoopumapuhic onbITbl
IPacTBopeHue oKpiiuieitiii'i\
Benn'c/HB B lujde /c).;<paThn
MeOwu ilh. nepmaHraHaTa
Kanus, xnopuga )«enc:a (LW>
| 2 MpoBeneHne peakuLl)
w4yToOEeo ooMena (>ZS:I

XNUMUYEeCcKoe paenocei T =
/Tp. M-
«/ eneTnyc=>. kaa csa >

MemAa] knaccamu

opnutivtei knx xa/KiKmepUimnkun i%<r<nn:
i Ha>mw (lyeckiix )JNeKTpO/INTOB.
coeiHEHN» 3. Konnekuunsa ogpan(os
MNp. Nb3 MeTa. HOB.

«PeweHwne <O Takomnen uc c

JKCMCPUMEHTA.'M>HbIX MpAau
no onpejgeneHuio naacTMaa
1 BOJTOKOH»

KONMEKLUMSA MA MeTa i toB
\ Konnekuuna oopTtnos
HCcMeTasn 1B
f). imiKoMi TBo c odpii
HeMeTasl/IOB H X HPUPOALL»MUN
coeaUHEHNSMN.
.NcnHunaHne pactBopo<.
kuc 1o T uiiouKiimona un.
S ()HpeOeneHwne \CH>BHM
i"pe<u. ( BA\unuuut
\Hi: ;€Pi\J/1‘-HO.'0 NHOHKaHWN > :m
V. NMCHHNHaHWC pacTBOpPOB
OCHOBaHW MHAMKaTOpamm
10.1{onyuyenusa n ceoicTBa
HCpacTBOPU Wu//1 OCHOBaHWIA.
| /BHan.nooeeTsne YnHka un
Xenaa c m<meopiimm
| KncnoT mn wenoyen
| 12.7’7acHO NUuTaHue XIopw=>»« i
| cynbpatoB

PAYAK. 1/w 3

YuyebHblii nnaH



K) knacc

11|HH pAimMMHnan |cma

Teopusi TPOEHUA OpraHMYecKUxX BeLLecTs
Yrneeoaopoabl U UX NpUpoAHbie UCT OUHUKN
K ncnopoacofepxallH e eoefL ieHUs

A3soTcogepialime coeanHeHUs
bronorvyeckn akTUBHbIE BellecTBa. XMMUA U TAOPOBbe. PepMeHibl.
NekapcTtBa. BuTamMuHbl. 1OPMOHBI

MICKyCCTBEHHbIE U CnuTei nyeckHe opraHunyeckme coeanHeHUA

1Moo

11 knacc

llpoi pammunm k*ma

CTpoeHue atoma

CTpoeHune Bellee iBa

Xnmunyeckue peakumun

BewiecTBa n ux ceoiicTBa

XMnsa B XUTUn obLliectBa. XMMNUA 1 NOBCeAHEBHAA XMNTUb YyenoBeka

1TOro

Kon nyec 180

yacos

Kon nyec 18O

yaco B



