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NMOSICHUTEJIbHAS 3AINMCKA

PaGouas nporpamMa y4eOHOH AMCUMIIIMHBL « XHMHsD) HPELHa3HAICHL L b
wzydenust xumud B TOY CITO «Bonrorpaiackiit KOLIC IR Peeiopaitiie s s
M TOPrOBIW» MPH MOJAMOTOBKE [0 CHEUHANbHOCTAM « leXHOIOIMsE PO KILHH
O0lIeCTBEHHOrO0 nuranus» W «ToBapoBedeHHE M AKCMCPTH3a  KAUCCTBI
OTPeOUTENBLCKUX — TOBApPOB»  corflacHo  «PexkoMeHnanman  1no  peamnnary
00Pa30BaATENLHON  TIPOrPaMMbl  CPEAHEIO  (HOMHOIO)  OOLHLIO OOy
00pa30BaTeNbHBIX YUPEKACHUIX HAUATbHOIO 1POPCCCHOMLILHOIO i Py i
po)ecCHOHANLHOrO 00pa30BaHust B COOTBETCTBMM ¢ (PEACPAIbHBIN  OusHICHbIM
yUeOHBIM TUIAHOM M MPUMEPHBIMKM YHeOHBIMH TIaHaMi U1t 00Pa3ORATC IHILIN
yupeskeHnii - Poccuifckoil - Degepattinit,  PeasiByloLUIN  HPOIPUMMLE  OOLITY

oOpaszoBanus»  (nucbMmo  Jlenapramenta — rocy1apCeTBCHHON ORI 1
HOPMaTHUBHO-TIPABOBOIO PEryNupoBanus B cdepe odpasoBatiiis AT URANE
Poccun ot 29.05.2007 Ne 03-1180) Xunust B VUPCHICHHAN Tl ii
npo}eCcCUOHANBHOIO 0o0pazoBaHHs (nazee HITO) 1" AAUHITEES

npodeccHoHanbHOro odpazosanus (anee — CIIO) w3vuaeTes ¢ vueToN tnodi i
10J1y4aeMoro npodecCHOHaIbHOIr0 00Pa3OBAHHSI.

[lpn  ocBoeHun npodeccuit eCTeCTBEHHOHAYYHOTO  MPOQHIIs  XHMHsI
W3yuaeTcs Kaxk 0as3oBblil yueOHblii npeimer B oObenme 228 wac (132 uvacy
ayJHTOPHOM Harpy3ku v 114 4acoB camMOCTOATEALHOW PAOOThI) H 1P 13NV HCHH
CTelIMalbHOCTER €CTECTBEHHOHAYUHOTIO NPOMIIS  NHMHSL  H3VUUC 1O Kl
0a3oBblil npeaMeT B o6beMe 234 waca (1506 vacos 4y, LHTOPHOIL Hiaipy et :
4acoB CaMOCTOSTEILHON HArpy3KH).

Pabouast mporpaMMa OpHEeHTHPOBAHA Hd AOCTHACHHC CACANIOLLIN L IC.

o MopMHPOBAHHE MHPOBO33PEHUCCKIN TOHATHIT 0 CCTCCTBHIO Iy o
KapTHHE MHPA, BUKHEHIMX XHMUUYECKUX HTOHATHAX, 3AROHAN 1 LCOPIBIN.

e GopmupoBaHHe 3HAHIIH O XHMUUCCKOH  KOMIOHCHIC oy ipiio:
HAay4YHOH KapTHHbI MHPA, BaAKHEHLIMN XHUMHUCCKUN [TOHATHAN. 3UROHUN 1
TeOpHsX;

o OBiageHHe YMEHHSIMH HPHMCHSITH HOAY HCHHDIC ST L 0t oy
pa3HOOOPA3HbIX XUMHUECKMX SBJICHHH W CBOHCTB BCLICCTB,(OUCHKIL PO 1]
XHMMH B Pa3BUTHH COBPEMEHHBIX TEXHOMOTHH TIPHIOTOBICHIS T

pa3sBUTHK HOBBIX HOBBIX CHOCOOOB Npatletinis il Hepepado iRl o
MPOAYKLIMH: )
e PaszBurne no3HaBaTe/JbHbIX HHTCPCCOB i ORI

HHTELIEKTYAJbLHBIX  CHOCOOHOCTEH B [Ipolecce  CaMOCTOMTCILHOTO
NpUOOpeTeH st  XHUMHUECKUX  3HAIHE ¢ HCHOILSOBULIICM s i
MUCTOUHHUKOB MH(POPMALIMH, B TOM YHUCJIE HHTEPHET - PECYPCOB!

e Bocnuranue yOEKIACHHOCTH O BOKHON PO NENHHL 1
COBPEMEHHOrO  OOLIECTBA,  HEOOXOAMMOCTH  NHNMIMCCRTTd i b
OTHOLICHUS K COOCTBEHHOMY 3/I0POBbBIO H OKPY/KAIONICTT cpeie:

e [lpumeHeHHe MOJYHEHHBLIX 3HAHMI M YMeHul B Hpogreceioiaw ol
AeSTeNbHOCTU M B ObITY. (Ui O€30MacHOIr0 MCITOIL30BAII Beliiec i 1
MaTepualoB B ObITY, HA [POM3BOACTBC M B CCALCKOM NOSsIICIBC. s
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pelleHrs  MPaKTHYECKMX  3a74ay B [OBCEAHEBHOM  AKM3HH. LI
NPEAYNPEKACHHS  ABJACHUH, HAHOCALIMX BPCA  310POBLIO  HC.IOBChL il
OKpyKaroLleH cpese.)

OCHOBY NPUMEPHOU NPOrpaMMbl COCTABIIAET COACPARAHMC, COLIUCuBUve
TpeboBaHMAMK  (eaepalbHOro  KOMIOHCHTA  FOCY,IAPCTBCHIIOIO  wlai i 1
CpeJIHETo (MOTHOT0) 00LLero o0OpasoBanms 0a30BOr0 YPOBHSL.

B npohunbHyto cOCTaBASIOUYIO TPOrPAMMbI BRIIOUCHO HPO(eCCHOH LI
HaMpaBJIEHHOE COAEpKaHHe, HeoOXOMHMOoe LIS YeBOCHHA Hpodeceian o
o0pa3oBaTebHON nporpammal, (popMHpOBaHHS \ OO\ O
npohecCUOHATBHBIX KOMIIETEH UMM,

OTOop copepKaHUs MPOBOMIICSH HAa OCHOBE CIIEUY HOLLHMN BCY LN HLACH:

— MartepuabHOe eIMHCTBO BEILECTB MPHPO.Ibl H X TCHETHUCCRAS Cisl 2l

— M03HABAEMOCTb MUPA U 3aKOHOMEPHOCTENH XUMHUCCKUN 1IPOIICCCOR!

— NPUUYMHHO-CJEACTBEHHbIE  CBA3M  MEKIAY  COCTABOM.  CIPOCIHIIC.
CBOWCTBaMM U [IPUMEHEHUEM BELLECTB;

— OOBACHSIOWIAS M TPOTHORUPYIOWLAS POJIb TEOPETHUECKHX 3HAHMIT 113
(haKTOJIOrMYeCcKOro Matepualna;

— XMMHYECKOE COeIMHEHME MPEeACTaB/IsAeT COO0M 3BEHO B HEHPLPLIBHOM
Henyu MpeBpallieHUi BeleCTB, OHO YuacTBYeT B KDYLOBOPOLC  NiALCCiin
BEUICCTB M B XMMHYECKOH DBOTIOLMH;

— 3aKOHbI TPUPOJIbI O0BEKTUBHBI M MO3HABACMbL, 3HAHIC 3AKOHOE NIV
JaeT  BO3MOJKHOCTH  VIIPABASTb  HPCBPALICHIANTT  BCHICC I
3KOJIOrHUEeCKH Oe30MacHble CIOCOObl MPOM3BOACTBA BCILCCIB M MAICPHUL 10
OXPaHbl OKPY:KaIOLIeH cpeibl OT XUMHYECKOr0 3arpsi3HCHU S,

— HayKa W TMpaKTHUKa B3aUMOCBS3aHbl: TPEOOBAHHS MPAKTHKH — TBHARN I
CHITA Pa3BUTHS HAYKH, YCTIEXH NPAKTUKM 00y CAOBICHBI LOCTHRCHIINIT 1 wit.

~ Pa3BUTHE XMMHUYECKOH HAYKH M XHMH3ALUSA HAPOTHOTO NO3STIC B i i
MHTEpeCcaM uesioBeKa M 00IIECTBA B L1eJ0M, HMCIOT IYMAHUCTHUCCKHIT Napariep i
[IPU3BAHBI CIIOCOOCTBOBATH PELICHUIO M100AIBHBIX PODIEM YeTOBEUECTRA.

[lpu CTPYKTYPHUPOBAHUM COUACPIRAHMA YHCOHOM JHCUHILIHHBL MBI B
00bEeKTUBHAS PEanbHOCTh — HEOOJbLION 00bEM HACOB, OTHYLICHIBLIN i il5) iy
XHMUHK, U CTPEMJICHHE MAaKCHMMalIbHO COOTBETCTBOBATH HACIHM  PAsBHBUOMICTO
00yueHust. T109TOMY TEOPETUHECKHE BOHPOCHl MAKCHMAILHO CMCHLICHLE & b
H3VUEHHS THCUMIUTHHbBL, € TeM HTOObI HOCHC IVIOMUHT (DA THUCCRIT Maiepiie
paccMaTpHBamiCs Ha OCHOBE H3VUCHILIX TCOPHIT,

Peanuszauust IeAyKTHBHOIO TMOAXO LA K H3NUCHIIO HNIHGE o
Pa3sBUTUIO TAKUX JOMMYECKUX ONepPaluil  MBILLICHHS, KAk Qi 1 Ciiiics,
000011eHHe M KOHKpETHU3allMsl, CPaBHEHME W aHAJOrHs, CHCTeMaTH3als i
K1accHpuKauus u ap.

CrieLupuKa H3ydeHHs! XUMHH IPH OBJIQASHHH HPOCCCISNIT TN o b
npoduis oTpaxkena B Kaxaod Teme paszaena  «Conepxanue VUEOHOH
AMCLMIUIMHEBDY B pyOpuke «lIpoduiibHble K [POPCCCHOHWIBHO  sHUHMbIv
3AEMEHTbl COAEPKAHUS». DTOT KOMIIOHEHT PEaM3YETCA LPH MHAHBHAYAILIOM
CaMOCTOSITEIbHONH  padoTe OOYUAIOUMXCs  (HALMCAHIC  PeQepaloB, 1O L ulushd
COOBIIECHHU T, CO3IaHMe Mpe3eHTalunil, 3alHTa MPOCKTOR), B [POICCCe VHentnd
AEATENILHOCTH 110/ PYKOBOACTBOM IPCHOLABATC A (BLITOHCHHC Niahiiccnoio
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3KCIIEPUMEHTa — Jad0paToOpHBIX OIBITOB M MPAKTHUECKUX  PadOt.  peticiie
[IPAKTHKO-OPUEHTHPOBAHHBIX PACUETHDLIX 3a.1a4 11 T..1.).

B nporpamme TeOpeTHHECKME CBEJACHMUS JMOMOIHAIOTCH ICMOHC TPl
nabopaTOPHLIMH OILITAMU U MIPAKTUUECKUMH PadOTaMH.

[IpM H3y4eHUM XUMHMH 3HAYUTEILHOC MECTO OTBOAMTCH NHMHUYCCROMY
KcnepuMeHTy. OH OTKpbIBa€T BO3MOKHOCTH (POPMHUPOBATL Y OOVHAIOLLMNCS
CrieLMadbHble IPEAMETHbBIE YMEHUsl PAOOTATh ¢ BELLERC I BUMML BLITO I L 1ij0e b
XUMHYECKHE  OIbIThl, Y4YUT O€30laCHOMY M  DKOJOUHYCCRIL | .
oOpalleHuo ¢ BeILISCTBAMM, MaTepuasaMu H  1POHECCaMit B ObIIN 11 il
[MPOU3BO/ICTBE.

[lporpamma  coaepkKUT — TeMaTHKy  pedepaTor 17158 onramparo
CaMOCTOSITeJILHON JIeSITIIbHOCTH 00YHarOLLIMXCS.

B npouecce u3yueHHs XUMUHM BakKHO (HOPMHPOBATH HHMOPMAHOHHNIO
KOMITETEHTHOCTh 00y4aroluxcst. [1o3ToMy npu OpraHu3auHi CadMOCTOS eI
pabOTBl  HEOOXOAMMO aAKUEHTHPOBATL BHHMAHWE OOVUMONIINCS [ (e s
UHpOpMallMK B CpeACTBaX Macc-Menna, MHrepHeTe, B YUCOHOH M ClHCILAILHOM
JUTEPaType C COOTBETCTBYIOLMM O(OPMICHUEM H HPEACTABAICHHCN PCsyiniaion
B BUJIe pedepaToB, Npe3eHTalil.

B nporpaMme npuBe/eH CIIMCOK OCHOBHOMH H AOHO I TCbIUIT e s o

HMrtorom Kypca siBiisieTcs YK3aMeH.

Y NIy N
]\t\‘\ HENEIN

COJEP/KAHUE YYEBHOUW JIMCUNITIJIMHbI

BBenenue
HayuHbple MeTOABI MO3HAHWS BEUIECTB M XUMMUCCKMX sBlieHii. Poi
IKCIEPUMEHTA U TEOPUH B XUMHH. MOJICIHPOBAHME NHMITHCCRIEN PO e,

1. OBIUAS U HEOPTAHUYECKASA XUMMU S
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1.1. OcHOBHbIe MOHATHS U 3aKOHbI XUMHH

OcHOBHBbIEe NOHATHS XHMHH. XuMuueckuid urement. Aronv. oo
Monekyna. Bemecro. Annorponus. llpocthie M CIIOKHbIC  BeHICCTBL
KayecTBEHHBIH M KOJMYECTBEHHBIM COCTaB BELUECTB. XHMHUYCCKHC 3HURH il
GopMysbl.  OTHOCHTENbHbIE aTOMHas M MOICKYJISPHAs MACCh Ko
BeuiecTBa. MosisgpHas Macca.

OcHOBHbIC 3aKOHbI XHMHH. CTeXHOMCTPHA. 3dROI CONPUBICHIn  vidovin.
BEIIECTB. 3aKOH [OCTOSHCTBA COCTAaBa BELIECTB MOICKYJISPHOM CTPYKTYPbL. 3uKOH
ABOTaJipo 1 CJeACTBUS UX HEIO.

PacyerHble 3ajayd Ha HAXOXKIACHHME OTHOCHTCILHONI NMOJICKY PHO
MOJIIPHON MacChl, OMpeAeJIeHre MAaCCOBOH J10/IM  XHMHUCCKHUN  DICNCHTIOB
CTOKHOM BELILECTBE.

JeMOHCTpauHH. Mojtelin ATOMOB NHMITUCCRIIN IOV
LlapocTepsKHeBbIE MO MOJIEKYJ NPOCTBIX M CHOKHbIX BELICCIB . NosiieNims
MPOCTBLIX W CIOKHBIX BellecTB. HekoTopble BewecTBa KOTIMUCCTBOM 1 Mol

Annotponust Gocdopa, 0J10Ba.

IpoduabHble H NPOPECCHOHANILHO 3HAYHUMbIC YNICMCHTLL COACPANANHS.
AA0TPONHbIe MOAMMUKALIMK YIACPOAa (M3, IPARIHL), KHCIOPO L (i oy
030H), onoBa (cepoe u Oesoe 0;10B0). lloHATHE O XHMHHCCKOH [CNHO Vi,
OMOTEXHOJIOMMH U HAHOTEXHOJIOT HSIX.

1.2. Mepuoanuecknii 3axon u Iepuonreenas cieren wn
sa1emenToB JI.LU. MenaesieeBa u crpoenue aroma.

Mepuoanueckuii 3axon LU, Menaeneesa. Mcropus orxporoise L1

Metteneesbin TTeprormiueckoro 3arkona. Tlepro et sares s porss
J.M. Menneneesa.

[Tleprioaunueckass  TadjuMLA  XHMHYCCKHX  DieMCHIOB PP TR
OTOOpaKEHHe TMEPHOAMUEcKOro 3aKoHa. CTPYKTYpa 1epHOIHHCCROI RUSHITHINY

MeproIbl (Masible 1 OONbLIME), TPYITb (I1aBHast 1 000 HAs).

Crpoenne aroma H nepuoandeckuii sawon LH. Menteacesa. Voo
CIOKHAS YacTHLA. SIApo (NMPOTOHLI M HEHTPOHBI) H ICKIPOHILA Ovo s
Msotonpl. CTpoeHHe 3MEKTPOHHBIX  000J0YEK  aTOMOB  DAENMCHTOR  ALLIBIN
neprno0B. OCOGEHHOCTH CTPOEHHUS ACKTPOHHLIX 000 10UCK ATOMOB DAy
GOMBLINX MEPHUOIOB (MEPEXOAHBIX YIMEHTOB). [lonaTne opOnTai: - p- i o
opOuTany. INEKTPOHHBIE KOH(PUIYPALMH  ATOMOB  XHMHYECKIIX  AIeMeHTOR
[epBOro ¥ BTOPOTO [1EPHOI0B NEPHOIAUUECKON CHCTEMDL.

CoBpeMeHHass  (OPMYJIMPOBKA — [EPHOJMUECKOTO  3aKOHA.  SHaucHne
IEePUOJMYECKOr0 3aKOHa M MEPUOAMYCCKON CHCTEMBL NHMHUCCRIN DN ion
JLW. Menaeiaeesa s pa3BUTHs HAVKK H HOHHMAHHS XHMIUCCRON ROP LI AL

JlemoncTpauuu.  Pazauunble  Qopmbl  Hephostaeckon e e
xumpudeckux ementos .M. Menaenecna.
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IIpodunbHble U MpodecCHOHATHLHO SHAMHMBIE Y TCMCHTHI COTCDAIIES
PannoakTHBHOCTL. MCMOnb30BAHHC PATHOAKTIBILIN T120TOIAR 1 wovi
uessix. PEHTreHOBCKOE HM3IYUEHUE U €0 UCIONb30BAHHE B TCXHHUKC H M LHILITHC,
MonenupoBaHye Kak METO/L POrHO3UPOBAHHS CUTYALIMKH HA 1IPOH3BO, 1L TBL,

1.3. CTpoenne BeuwecTBa

THnbl XUMHYECKOH CBA3H:

Hounasi xumuueckass cBsi3b. KaTuoHbl, X 00paszoBaHue U3 aTOMOB B
pesyJjibTaTe Mpollecca OKMCICHMS. AHHOHBL, HX 00pPA3OBANIIC 113 Glonon
pesylibTaTe IMpolecca BOCCTAHOBIEHMs. VMoHHasg ¢BA3L, KAk CBsizh O
KaTHOHaMHU W @aHWOHAaMHM 3@ CYET  DJIEeKTPOCTATHHUCCKOIO  HPHTANCHI.
Knaccudukanns HOHOB: 110 COCTaBy, 3HAKY 3apsala, HATUUYUIO  THIPATHON
oOosouku. Mounble KpucTasimyeckue perneTkd. CBOHCTBA BelleC!s ¢ HOHbIM
THUIIOM KPUCTAJIMYECKON PEeLIEeTKH.

KoBanenTHast xumuueckast ¢Bsi3h. MENQHIBM OOPUSOBEITID KOG e

CBS3M  (OOMEHHBIH M JAOHOPHO-AKUCITTOPHbBIH).  JACK IPOOTPHILLC b o b,
KoBaneHTHble nossipHast W HeNoJsipHas CBA3H.
Mertaiimueckast  ¢BsI3b.  MCIWLHINCCRU  Nihcdndn Cos

MeTaliMyeckast Kpuctainyeckas petieTra. PH3HYCCRITC CBOHC Tid Mo ian o

Bonopoanas ¢Bsizb. O0pazoBaHue BOJOPOAHOH CBS3H, ¢ OHOIOIHHCCRUS
POJIb.

Tunbl KpHCTAJAMYECKHX pelIeTOK:  MOJIEKYJIAPHbIE W ATOMHBbIC
KpucTajjanyeckue petieTki. CBOHCTBA BCLICCTB ¢ MOJICKY AP i1 wivaio .
KPUCTANTHYECKUMH PELLIETKAMM.

ArperaTtHble COCTOSIHHMSI BelrecTBa. IBep/oe, ANIHAKOC H [a3000Dd o0
cocTosiHus BeuwlecTB. Ilepexoa Bewiecrsa U3 OAHOIO AIPCIATHOIO COUTOsI L
Apyroe.

Yucteie BewecTBa U ceMech. Tlonsrie o cxech seniects oo
reteporeHHbic cxMecH. CocTaB cMeCelis OULL A 1 Macoy
CMECH, MaccoBas /107151 IpUMeCei.

HucnepcHble cuerembl. [ToHsiTue 0 ucnepcHoil cHerenie | licienciin
Gaza M AHCHCPCHOHHAS CpeLid. KIACCHQIRALI [ UICHCPCHLINY Giidids 1
KOJLIOMIHBIX CHCTeMax. Poflb JHCHEPCHBIX CHCTEM H KO LIOFLLHBIN UL BUpOY
TEXHOJIOMHH PUTOTOBIIEHHS MTHLLH.

JdeMoHcTpanuu. Mojeib KpUCTAUIMHECKON PEeUIETKH XJIOPHIQ HATpIHs.
OOpa3iibl MUHEPATOB ¢ MOHHON KPUCTALTHUYCCKOH PCHICTRON KU ihini: .
Mojenu KpUCTaIIMYECKUX PEIETOK «CYXOr0 MbAa» (M 1HO1d). INA3A. [ Pagil s
(unu xBapua). O6pasibl pa3sIUUYHbIX AMCIEPCHBIX CHUCTEM: DMYILCHIT, CNCHCH3ITIL
a3po30JIeH, resICh U 30JeH.

JlaGopaToptblie onbIThl. [IpUroTOBIEHHE CYCIICH3HH KAPOOHATA K 1L B
oge. IlonydeHue SMYJIBCHM  pacTUTEILHOMO  Macha.  (O3HAKOMICHHC O
CBOMCTBAMM [IHCIEPCHBIX CHCTEM.

[MpopuibHbie 1 NMPOPECcCHOHAIBHO 3HAUMHMbIC ) ACMCH bl COLCPAD TN,
Kounmencanus. Texyuects. Bosronka. Kpuctammsaimd.  Cyoneaus
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necyonumanus. AHOMaIUK PUIHUECKUX CBOMCTB BOABL. IMVILCHH M CVCIICH3IH,
30714 (B TOM YHKCJIE a3PO30JIH) W I'elH.

4. . Ps . JHTHYECKAS AHCCOUHALS
1.4. Boaa. PacrBopbl. JJ1eKTpO ecKa 1

Bojaa. PacTtBopsl. PactBopenne. Boja kaxk pacrsopirrein. Pacisopinviodin
BellecTB. HachblllleHHble, HEHACKILIEHHbIE, MEPECHILICHHbIC PACTBOPbI. Maccosast
J0JI1 paCTBOPEHHOIO BELLEeCTBA.

DJIEKTPOIUTHYECKAS AMCCOUMAUMS.  DICKIPOILE 11 1Cy o w
INeKTpOIUTHHECKAS JIUCCOLMALIUSL. MexaHH3Mbl VACKTPO L THUCU R
JAUCCOLMALIMY TUTS BEIIECTB ¢ PATUUHBIMH THITAMH XHMHUCCKOIN sy (rone
EKTPOJUTUUECKON nrccouralini. CHIbHbIC W C1adbIC Y ICKIPO L Gl
NOJOKEHUST TEOPUU 3JIEKTPOJIMTHUECKON JIHCCOUMAlMH. KHCIO LI, OChiostiiig i
COJIU C NO3ULIUH DJIEKTPOJUTUHECKON AUCCOLHALIMH.

Peakuun uoHHOro odomena. Tunbl peakudil HOHHOIO OOMEHA, YC.IOBMs
NPOTEKAHMUS XMMHUECKUX peakuui /10 KoHla. [lpasii nanncains o o
MOHHOI'0 oOMeHa.

JdevonceTpanuu. PactBopumMocTh BeuecTB B BoJde. COOP 10305 MCiv i
BBITECHEHUS] BOJbI. PacTBOpeHHe B BOJC CEPHOI KHCIOTLE 1 COCIl avivoins
Obpasubl  KpucTanaoruaparos. McenbltaHue  pactBOpoB — DICKIPULHIOL i
HERNEeKTPONMTOB Ha IpeaMeT auccoumauni. purorosicie mecrne o

VCTpaHeHHe €€ KeCTKOCTH. O0pasiibl MHHEPAILHBLIN BO, L P IO O v o
[IpakTHueckas padora. [puroros:renie PUCTBOP RIERUTINIY

KOHLEeHTpaluu. Hanucanue peaknuilt Honnoro oomMeHa.

[MpoduibHbie U NPOPECCHOHAIBHO-HATHMBLIC L ICMCH L CO I ain.
PacTtBopenue kak (QU3MKO-XHMHUYECKHIT 11pouece.  Leriosbic (s i
pactBopenuu. Kpuctannoruaparsl. PetleHue 3al1ad Ha HANOK ICHHC MUCCOBOI
J0JM PAacTBOPEHHOIO BellecTBa. [pedoBaHMA K KayecTBY BObl HCIIOIB3YCMOH B
[UILEBOH MPOMBILLIIEHHOCTH. JKeCTKOCTb BOAbI H  CHOCOOLE U NCljiviing
MuHepanbHbie BO/ibl B IEHEOHO-AMETUUESCKOM 1IHTAH I,

1.5. Khaccudukanus HeOpraHmyecKHuxX coeTHHEHIH 11 HX ¢BOHCTBA

KHc10Thl M uX cBoiicTBa. KHCI0Thl Kak 2JeKTPOINThLL HNX KIacchhuraris
XHUMHUECKHE CBOMCTBA KMCJIOT B CBETE TEOPHH YIEKTPOIHTHUSCKON "THCCOIUIAL
OcoBGeHHOCTH B3aUMOEHCTBIST KOHIIEHTPHPOBANHON CCPHOil 11 a3011oft 1y o
MeTtaiaMi. OCHOBHBIE CIIOCOObI MOAYUEHHS KHCTOT.

OcHoBanusi H HX cBoiicTBa.  OCHOBAHHS  KAK  DICKIPO TS
knaccuQUKALM 110 pa3IvyHbIM NpU3HAKaM. XHMUUECRKHC CBOICTBUL OCHUBWIL b
CBETE TEOPUM BICKTPOTIUTUYECKON JIHCCOLMAILITH. Pas iomenie Hepaetrenn
BOAC OCHOBAHMH. OCHOBHBIC CHOCOOLE HO.LY MCHIBE OCHO b0

Coan u ux cpoiicTBa. Colu Kak ICeKTPOAHTLEL. CO CPC/THe. RIS LIS o
OCHOBHble. XHMMHUYECKM CBOHCTBA COJIell B CBETE€ TECOPUM IICKIPOIIH IHUCCROM
auccounatnu. CriocoObl MOay4eHus Coei.

[Muaponus coneli. 4 TUMA THIPOIM3VIONIHXCS coneit TIpasima cocrpions
YPaBHEHHUU TMAPOJIM3a COJIEH.
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Oxkeuapl M ux cpoiieTBa. (ConeoOpa3violiMe W HECcOneoOnazvionine
OKCUAbl. OCHOBHbIE, aM(POTEPHBIC U KMCIOTHBLIC OKCH b Suisiiciinior ‘
OKCHJIa OT CTENEHH OKMUCICHHUS OOpPa3VIOUICIO  ¢lo Merwia, Nire i
cBOMCTBA OKCHIOB. [Tonyuenue oxkcHIoB.

HemoHcTpauun. B3auMoelcTBHE a30THON M KOHUCH IPHPOBAIV w0} i,
KHUCJIOT ¢ MeTaslllaMu. [losnyduenue u cBOMCTBA aMPOTCPHOIO THIPOKRCIL L.

JlabopaTopHble onbIThbl. VcnbiTaHUe pPacTBOPOB KHCIOT HILTIKATOPINI!
B3aumozeiicTBUE METANIOB ¢ KUCIOTAaMH. B3aumoJielicTBUEe KUCHOT ¢ OKCH TN
MeTaJJIOB. B3auMoJelcTBHE KUCIOT € OCHOBAHHAMH. Biaumoseicrsie Kueion ¢
COJSIMH.

McnbiTaHde  pacTBOpPOB  WIeNOYEH  MHIMKATOPaMH.  B3ainvo iciicisiie
iesioueit ¢ cosiMU. PaziioKeHUe HepacTBOPUMBIX OCHOBAIIHI.

BsaumoneiictBue cosell ¢ mMetaiiamu. Bauvoseiicrsie coaeit i o
apyrom. I'maponus coneil pasaMyHoro Tuma.

ITpoduabubie U TPoPeccHOHAINBIO ZHAUHMBIC VICMCH LI CO LU i,
[Tpasiaa pasdasieHus Kuca1o1. Henonmsosatie vReycoit i e
IUIIEBOM  NPOMBILIICHHOCTH.  Eakue  1Mefoud, WX HCHOIL3OLWIHIC o
[IPOMBILUIEHHOCTH. [allleHas M HeraweHass HW3BeCThb, TNPUMEHEHHE 171
Ae3uMH(EeKUUH Ha MPOH3BO/ICTRE.

[lonsatue o pH pacrBopa. KucioTHas, wieodHas, HCHTPAIbHAS PO il
pacTBOPOB.

1.6. Xumunyeckue peakuuu

Kaaccudpurauuss XMMHUYECKHX pearumii. [Hibl NHNIHCORS | ool
Peakuun coenMHeHUs, pazfloKEHHs, 3aMelleHHs. OOMeHd.  Kuarwari
peakunu. OOpaTtuMbie U HeoOpaTUMble PeakUMi. [ OMOFCHHBIC 11 ICICPOlCHILIC
peaKUnH. DKZOTePMHUYECKHE M IHI0TEPMHUUECKHC peartiiil. Teriopoil s
XUMHYECKUX peaklni. TepMOXHMHYCCKHE VPABHEHI.

OKHCAUTEIBLHO-BOCCTAHOBHTEABHBIC  PEARIMN.  CTCHCHEL ORI T i
OKMUCIIUTENb M BOCCTAHOBJEHHe. BoccranoBuiedb 1 OKHCICHC.  NMeto
3JIeKTPOHHOIO  QajlaHca Ul COCTaBJEHHsl  ypaBHCHUH — OKMCIMTEiIbHO-
BOCCTAHOBHUTEI/bHBIX PEaKIMH.

CropocTb XHMHYECKHX peakuHil. [TIOHSTHC O CROPOCTI NiNbicd i
peaklyi. 3aBUCHMOCTE CKOPOCTH XUMHUECKHX PEAKIHI 0T PasIHHHLIN (hakropo
[IPUPOAbl PEArUPYIOLIUX BELIECTB, UX KOHUEHTPALMH, TEMICPATYPLL. ITOBCPNHOC T
CONPUKOCHOBEHHS U UCIOJIb30BAHNUA KaTAIM3aTOPOB.

Oo6paTuMOCThL  XHMHUYECKHX pearuuii. OOparHMbie 11 HeoopLing
peakMi. XHUMUYECKOE PABHOBECHE U CIIOCOOBI €10 CMEICH S,

Hemoncrpauun. [lpumepnl  HeoOpaTHMbIX — peakiil, 1L HIIN o
o0pa3oBaHMEeM 0cCajika, rasza WIM BO/bl. 3aBHCHMOCTL CKOPOCTIL PCURINI 0
HPUPO/bL pearupyroLinX BEeWECTB.

JlabopaTtopHble onbIThbl, Peakumst 3aMCLUCHHS MC LH ACIC30NM 5 i o
MEJIHOIO Kyropoca. Peakumu, MAyLHe ¢ 00Pa30BAHHCM OCA NG, TU3L T B0 (bl
3aBUCUMOCTb CKOPOCTH B3aUMOJICHCTBHS COMSHON KHCIOTBLI ¢ MCTALIANMIL O FIN
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IPUPOABI. 3aBUCUMOCTb CKOPOCTH B3aWMOJACHCTBHS IIHIIKD € COISHON NI 10807
OT €€ KOHILIEHTPAall1H.

IIpoduinbHbie U NpodecCHOHATBLHO 3HAYHMbIE YICMCHTHIL COLCPRANIS,
[Tonsitie 00 aseKTponuse. IAEKTPoau3 pacri1aBoB. llpaxriiecroe npinicicie
aeKkTpoausa. Kartanuz. oMOreHHbIe U FeTePOreHHble KaTai i3 topbl. I Ipotorop:
Karanurudeckue sibl. UHrudUTOpbI.

1.7. MeraJliibl H HEMETALI1bI

Metamibl. OCOOEHHOCTH CTPOCHHMS AaTOMOB W KpUCTAIIOB. PU3HUCCKHEC
cBolicTBa MeTaioB. Kiaccudukauus MeTanyioB MO pasTHUYHBIM  TIPH3HAKAN.
XHUMUUECKME CBOMCTBA METALIOB.  DICKTPOXHMHUCCKIIL P L B
MeTauloB. MeTtajuioTepmus.

Ob6uwue cnocodbl nonydeHus MeTauoB. HoHsTHe o Meta iy pri. Cliiasi
YyepHble U LBETHBIE.

Hemerauibl. OcoOeHHOCTH cTpoeHus artomon. Tleveraiine  fpocing
BEILECTBA. 3aBUCHMOCTb CBOMCTB rajloreHoOB OT HX notowenis B Hepro e
cucteMe. OKMUCIUTEIbHbIE M BOCCTAHOBMTCIALHDBIC CBUIC B HOMU Lo o

3aBUCUMOCTH OT UX TMOJIOKCHHUSA B PAIY AICKTPOOTPUITATC THHOCTH.

Hemoncrpauun. Konnekuuss Metaiios. Bianmoiciersie e o
HeMeTalIamMH (;Kese3a, LMHKA M alIFOMHHUS ¢ cepoi.) | operie vetanions,

Konnekuuss HemetanaoB. lopeHue HeMeETa/IOB (cepbl. (hochopa. Vi)
Moaesb HPOMbBILLIEHHON YCTAHOBKH IJIA  NPOU3BOACTBA  CCPHOH  KHUCIOTbL
KosieKuuy npoayKini CUAUMKATHON NMPOMBILLUIEHHOCTH (CTEKIIA, (paphopa. (pasiHd.
LeMEHTa Pa3IM4HbIX MAPOK U AP.)

I[TpakTHueckne padoThl.

[TosyueHnue, coOUpaHue U pacrno3HaBaHKe rasos.

Pewenune sxkenepuMeHTalbHbBIX 3a1a4.

IMpoduiabublie 1 npodeccHONATLHO JHAYHMDBIC JICMCH LI COLC P
Koppo3us MeTa 108 XUMHUECKass M ATEKTPOXHMHYCCRAN. SABHCHNOU L Ciro
KOpPO3UM OT YCIOBUHM OKpykatowled cpeibl. CHOCOOLE SUtlillbi Mivia .
KOppo3uu. BblOOp METAIMUECKON NOCY bl ISt IPUIOTOBICHHS TTHIILH,

[TonyueHue HEMETANSIOB  SIEKTPOIM3OM  PACTBOPOR L pavianns
3 TeKTPOHTOB.

2. OPTAHUYECKAS XUMUKA

2.1. OcHOBHbIe MOHSITHSI OPraHHYECKON XHMHH H TCOPHSL CIPOCHIN
OpPraHUYecKHX COeJIHHEeHHH

Mpeaver opranunyeckoii XumHH. [lpupoianpic,  HERNCCTBCHELIC
CHHTETHUYECKHE OpraHuyveckue BelecTBa. (paBHEHHE OPIAHMYCCRNIN BUIINCTE |
HEeOpraHH4YeCKUMH.
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BasleHTHOCTL. XUMHUECKOE CTPOEHHE KAK MOPS 10K COCUHHCHI dloMOE s
MOJIEKYJIbI 10 BATEHTHOCTH.

Teopust crpoeHusi opraHudeckHx coeaunenuii  A.M. byrieposa.
OCHOBHBIE IOJIOKEHMS TEOPHH XUMMUUECKOro crpoetis. Mzoniepis iioveps!
Xumndeckue GOpMYJIBI 1 MOAEIH MOTEKY.T B OPraHWICCKOH XHMHIL.

Knaceupukauus opraHnyecKux BellecTB. KiaccHpuratmt seaiccin i
CTPOEHHUIO YIIEPOAHOro CKejleTa U HaMHYMIO PYHKLUHOHAIBHLIN [PYItiE. Loz or
u romosiorus. Ocrosel HoMeHKnaTypbl [UPAC.

Knraccnpukauuss  peakuuii B OPraHHYecKOH  NXHMHH.  Peanii
[PUCOC/JAMHEHNS  (FMAPUPOBAHUS,  T@10ICHHUPOBAHILL  LILIPOLLIOLCHT ol
ryjlpaTamuun). Peakunn OTLICIEICHA CLCT AP P O b

JIETU/POralOTeHMPOBaHuUsl,  Jeruaparatun). Peakiun  samelicHms.  Peaniti
M30MEpU3ALMH.

JdemoncTpanuu. Mojeld MOJICKY.l FOMOJIOTOB H H30MCPOB 0P bt
CO@JIMHEHUN.

JlaGopaTopHble ONbITHI. M3roToOBICHHC MOACICH MOICKN OPIatiilied iy
BEILIECTB.

IIpodpuibHble U NPOGECCHOHAIBHO 3HAMHMbBIC ) ICMCH bl CUAC paatian.
CpaBHeHue KJIaCCM(PUKALUMKM  COCAMHEHHH 1 KIACCH(HRUAILT - pPuUanii
HEOPraHM4eCKOH U OPraHu4eCcKOH XUMHH.

2.2. Yri1eBoa0po/bl H HX NPHPOAHLIE HCTOYHHKH

AJKanbl. AZKaHbl: TOMOMOIHUCCKHIT Pstile HB3ONMCPIE 3 Tieneine o
ATRAHOB. XHMHUCCKHE CBOMCTBA QJIKAHOB (MCTAHA, JIW)T TOPCHIC. Haivin o
paziokeHue, Jeruapuposanue. [pumMeHeHne alIKaHOB Ha OCHOBC HX CBOHCTE

AJKeHbl. DTUEH, ero mnojaydeHue. ['oMOToriiceriit psat movepre v
HOMEHKJIATypa alKeHOB. XUMHUECKHE CBOHCTBA YTH.ICHA! TOPCHHC, KaieL byl
peakiiny (oOecLBeUHBAHHE OPOMHON BOAbL M PACTBOPU HEPMUAHIUHLTL hetiiin.
ruaparauus, noaumepusauns. [IpuMeHenne sTuIeHa Ha OCHOBE CIO CBOHCTE

Juenbl W Kaydyku. [loHATHE O AMeHAX Kak VITIEBOIOPOIAN ¢ I\
JBOMHBIMM  CBSI3IMM.  XHMMUeckue cBoifctsa Ovratena-1.3 1 msonpens
oOeclBeYMBAHNE OPOMHOI BObl M MOAMMEPH3ALMA B KayuYKH. Harypuibini i
CUHTETHYECKHE KaydyKu. Pe3una.

AJKUHBL.  AuetuwieH. XHUMHUYECKHE CBOHCTBA - QllCHHACHWL i upiniie.
obeclBeUnBaHHe OPOMHON BOJbI, MPUCOEIUHEHNE XTOPOBOIOPOIA I PPt
[IpuMeHeHue aleTHICHA Ha OCHOBE CBOMCTB. MeWwKuccoBad iisosicpion «
ATRATHCHAMH.

Apenbl. ber3oi. XHMHIUCCKIC  CBOICIBA OCH 30 Tupviivhes o
3aMeLleHust (rajJoreHupoBadye, HUTpoBanue). llpunmetetine OCH301a 1A OCHiuBe
CBOMCTB.

IIpupoaHble HCTOYHHKH YIJ1€B010poA0B. pnpo bl s vovan.
[IPUMEHEHUE B KayeCcTBE TOIIMBA.

Hedtb. Coctas 1 nepepadorka nedrit. eperonra nedi Hedrenpo o,

Jdemouncrpauuu. [openue wmerana, oSrTwiena, aderitictu. Orioietii
MeTaHa, JTWJIEHa, aleTiieHa M OCH30.1a K PAcTBOPUND HCPMaiiaie
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Opomuoii  Boge. [lonydeHue aueTHIACHA  IHAPOIH3OM  KAPOILLL  nibioin.
Komnekuust 00pa3uoB He@TH U HePTenpoAyKToB. Koitekuus «Kamenbii yio.in i
NPOAYKIMST KOKCOXUMHUUECKOI0 POH3BOICTBAY.

JladopaTophbie onbITbl. O3HAKOMIICHUE C KOLICKIMCH OOPA3ILOEs HUti
NpOAYKTOB ee nepepaboTku. O3HAKOMJIEHHE € KOIEKUMEH KayHYKOB H OO !
U3J1eJIUH U3 PE3UHBL.

Ilpodunbibie 1 NPO(ECCHOHAIBLHO 3HAMHMDBIC Y ICMCHILI COLCPARG I,

[lpasuno B.B. Mapkosuukosa. Knaccuduraiins nvasmagere i e s
Knaccudukauns v HazHaueHUe pe3nH. Bynkanmsaims Kayvuyvra.
[TonyueHue aueTUACHA [HPOIU3OM  NMCTAHA 11 KUPOILILI

Peaxkuust nonuMepuzauuu BUHUIAXA0pUAA. [ TOTMBUHUIIXTOPIL H €10 HPHMCHCHIIC.
Tpumepuzauust aleruieHa B 0OeH3011.

[Tousitrie 00 »9Kkcrpakinu. BocctaHopieHne HuTpodensoin v am e
['omonoruueckuit psan apernoB. Tonvon. Hurposanite roonvoa. [poiin

OcCHOBHbIE HaIpaBACHUS TPOMBILLIIEHHOH NEePepadO TRt HPHPO. Lo o

[TonyTHBIN HedTAHOM a3, ero nepepadoTKa.

2.3. Kucjopoacoaepxamme opraHHucCKHe COCTHHCHIS

Cnuprel. [lonyueHue 5TaHo1a OPOKCHHEM  1LHOKOSLL 11 TP
ytuneHa. ['uapokcunpHas rpynna kak GyHkuuonansHas. Homsirpe o npeie imnniy

OJIHOATOMHBIX CIHUPTAX. XHUMHUECKHE CBOMCTBA DTANOIA: B3AINMOITCTHIS
HaTpUeM, 00pa3oBaHUE MPOCTbIX W CAOKHBIX DPHPOB. OKICICHIC B 2t s
[IpumMeHeHue 3TaHONA HAa OCHOBE CBOWUCTB. AJIKOTOJM3M, €10 HOCICIACIBIA H
npeaynpexjeHue.

['muuepuH Kak npejcTaBUTe/lb MHOIOATOMHbBIX CHHPTOB. Kuatcciseriii
peaxuus Ha MHOroaToOMHbIe CUpThl. [Ipuvenenne ranuepna.

®enon. duznyeckue M XUMHYECKUE CBONHCTBA (peHO1d. B3annnoe s
AaTOMOB B MOJIeKY/le (PEHO:Id: B3AHMMOACHCTBHC ¢ THAPORCIHL LON HATPIBE i oo,
kucaoToi. [lpuMeHenne (heHoa Ha OCHOBE CBOHCTB.

Aabaeruabl. [loHstue 00 anpieruiax.  AJdbAClHAHAS  IPMIHILE Run
¢byHkuMoHanpHas.  Popmanbierui M elo  CBOHCIBY. ORI ICHHIC o
COOTBETCTBYIOUIYIO KHCJOTY, BOCCTAHOBICHHE B COOIBCICIBY IO
[Tonydenue aabAerujoB OKHCICHHEM COOTBETCTBYIOLLIN Clipron. pmiencsin
dbopMaiipjleruaa Ha OCHOBE ero CBOHCTB.

KapGonoBble  kuceaoTbl.  [loHsrtHe 0 KapOOHOBLIN  KiC e,
KapOoxcunbHas rpynna Kak GyHKUHOHQILHAA. [ OMOIONICORInD Do
OJHOOCHOBHBIX  KapOOHOBbIX  KucHoT.,  [Tloayuehie  RupOoHOBbLIN - hi
OKMCIIEHHEM allbAerua0B. XUMHUYECKHE CBOHCTBA VKRCMCHON R o, '
CBOMCTBA ¢ MHHEPAIBLHLIMU KHCJIOTAaMK M peakuus >Tepudurauny. Lipusenciie
VKCYCHON KHCITOThI Ha OCHOBE CBOHMCTB. BbICHIME KIPHLIC KHCITOTHL H e
NaTbMHTHHOBOM 11 cTeapHHOBOIN.

Chokubte Hhupbl 0 RHPBL. TTo v yeHe CIORILIN ipos pue
srepuduranny. CrokHble SPUPbl B IPHPOIC. HX  sHaucHie.  Hlpiici
CITOKHBIX Y(DUPOB HA OCHOBE CBOHCTB.
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Kupbl kak cinoxkhble dQupbl.  Knaccuuraums KHPoOB.  NHAMHHCCRIIL
CBOMCTBA JKUPOB: THAPOJIU3 U M'HAPUPOBAHME KUAKHX KHPOB. TIprinichcnie o .
Ha OCHOBe CBOHCTB. Mbla.

Yraesoabl. YrieBojbl, HX KIaCCHOUKALMS MOHOCUNAPILILL (1 Ok o
GpyKTO3a), Mcaxapuibl (caxapos3a) M MoJaucaxaphIbl (KPaNVs i (e o 10 )

['moko3a — BellecTBO ¢ ABOHCTBEHHOM (PYHKUHEH ~  a/1bLACHILIOCHH] ],
XUMHMUECKHe CBOMCTBA  IJIIOKO3bl:  OKMCJACHME B ITHOKOHOBVIO kil 00y
BOCCTAHOBNEHUE B COPOMT, crnupToBoc Opowetiie. piiciiciine
OCHOBE CBOUCTB.

3HauyeHHe YIJIEBOJIOB B JKMBOU MpUPOJE W KU3HM ueioBeka. lloHsTue o
peakUMAX MNOJIMKOHACHCAUMH H THAPOIM3L Hd HPHMCPS B3 IMOUPCH i,
NJIH0KO3a —> [10JMcaxapu/l.

HemoncTpauun. OkuUclIeHHe ClHpTa B a1b1erinl. Kavueoisoniine Soa
Ha MHOIOAaTOMHBIC CIUPTBL. Peakuusi cepeOPsHOIO  3epPRATL Wb e s i
[I0KO3bl. OKHUCIEHHE AIBACTHIOB H ITHOKO3bI B KHCIOTY ¢ HOMOHILIG iy e
menu(ll). KayectBennas peakuus Ha kpaxmai. Komaekumst yGpHpHbIX Mace!1,

JlabopaTopHble  onbITbl.  PacrBopenie  1LBUepHia B Boc
B3aMMOJIEMCTBHE ¢ I'MAPORCHAOM Medn(I]). CBOHCTBA VKCYCHON KIC 1011 oo e
CO  CBOMCTBAMM  MHUHEPANbHBIX  KHCJI0T. JlOKaszaleibeTBO  HElPC I Ibilolo
XapaKTepa JKHJIKOro Kupa. B3auMoAeHCTBUE 1THOKO3bL H CUNAPOShI C 1HIPDORCH 10N
meau(Il). KayecTBennas peakuust Ha kpaxmall,

IpoguiabHbie H NPOGECcCHOHATBHO 3HAYHMBIC JICMCH I'bl COICPARL T,
MeTu10BBI CIHPT M €ro MCIHOJIb30BAHUME B KayeCTBE XHMHUYUECKOI'O Chipbsi.
TokcuyHOCTb MeTaHOMa M MpaBHIa TEXHUKH OC30MACHOCTI HPH Paoole ¢ il

DTUJICHIMKOAbL U €ro MPUMEHEHHE. TOKCHUHOCTH D IHLICHT RO H ] ani
TEXHHUKH 0€3011acHOCTU IPU padoTe ¢ HHUM.
[TonukoHeHcanust dbopmanbaeruaa C dheHosIoM B

denosodopmanbaeruanyo  cMmoay.  Auetaibierud.  llowsrie o Kertonun i
npuMepe auetoHa. [ I[ppuMeHeHHe aleToHa B TEXHUKE H POMbBILLITCHHOC (1.

MuorooOpa3ue  kapOOHOBBLIX — KHCHOT  (HHABCICBASE  KHC KO
JABYXOCHOBHasl, aKpHJIOBasi KUCIIOTa KaK HerpedelbHas, OeH30HHas KHCI10Td KUk
apomMatuyeckas).

[Inenkoobpa3zyromme  macna.  3HaueHUE  KHPOB B ToNio jor

NpUroTOBJEHUS NMUUIM. CUHTETUHECKHUE MOIOLLME CPeICTBA.

MosnouHokHcesioe  OpoOKeHHE  IUIIOKO3bl.  NHCIOMOI0MIbIC L
CunocoBaHHe KOPMOB.

2.4. AzoTcoaep:kauiie opranndeckie coeantenns. [Moamvepui

Amunbl [lodsitie 00 avuHax. ATHOATHUCCRIC ONTIHLL 1IN K fe e
M HOMeHKJ1aTypa. AHWIMH, KAK OpraHndeckoe octoBsattie. FIOay SeHine wiia v
HUTpoOeH30a. [IpuMenenne aHUIMHA Ha OCHOBe CBOHC IB.

AMHHOKHCIO0TBI. AMHHOKHCIIOTBI Kak aM(pOTCPHbIC, OH(MN IR i
OpraHu4yecKue COEAMHEHUSL. XHUMHUECKHE CBOHC I B CAHTTHOR TG 0
B3aMMOJEHUCTBHE CO  LUEJIOYaMH, KHUCJAOTaMKU M APVE ¢ JIPYIOAN (Peantits
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nonukonjeHcauuu).  Ilenrtuanas  cBa3b W nmosmnenil. Hposicnes
AMHUHOKHCJIOT Ha OCHOBE CBOMCTB.

beaxn. IlepBuuHas, BTOpUUHAS,  TpPEeTHUHAS  CIPVKINPLL G0 bt
XHMHUYECKHEe CBOMCTBA OCIKOB! IOPSHHC, ACHATY P, 1 il APU s, i oo
peakuuu. buonornyeckue GyHkuun OENKOB.

Ilostumepsl. benku W nosrcaxapuiibl Kak OHOHOIHME DI,

Bonokna, wux knaccuduxauus. [onyuenue  poitoxon. O
NpeACTaBUTENU XUMUYECKUX BOJIOKOH.

HeMoHcTpauuu. B3aumojeificTBHe  aMMMaKa 1 Qg ¢ co i
KUCIO0TOW. Peakuus aHuwinHa ¢ OpoMHOH BOAOI. Jlokasareineiso it
QYHKUMOHAIBHBIX TPYIIT B PACTBOPAN aMHIOKHCIO L. PaciBopeiine i voan oo
OenkoB. L{BeTHble peakunn 0enKoB. [ OpeHre MTHUYBLEIO Hepa H LCPC Ol il

JlabopatopHbie oubiTbl. Pacisoperiie OcikOB B Bodc. UOilapy mciiiiv
0€e;IKOB B MOJIOKE M B MSICHOM OY:1bOHe. JleHarvpalis pactBopa OC Ikd Ky ifito! o
AHLA CIIMPTOM, PACTBOPAMH COICH TSIKCILIN MCTALI0B 1P L e,

IIpakTHyeckne paGoTel. PelieHHe  IKCTEPUNMCHTAUILHBIN - 30 6vd o
MICHTHU(UKALMIO OPraHUUYEeCKHX COCIMHCHMIL

Ipoduiabubie u npodeccHOHATLHO 3HAYNMBIE YIEMEHTHI COTEPIRAHN.
AMMHOKAINpOHOBas KUCJA0Ta. KalpoH Kak NPCACTABH IC b HO AN LILIN 5O ORI
Mcnonb3oBanue rujiponnsa 0enkos B npombiiiieHHOCTH.  Hlosmsimmcion
noauTeTparopatTuiieH  (Te(PaoH).  MeHOTOPOPMAILICTH LIS TLIUC INICC LI,
Hennynoun.
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TPEBOBAHUS K PE3YJIBTATAM OGEVUEHIHS!

B pesynabrare usyueHust ydeOHON MUCUMIUTHHLI « XHMUS» OONUAIOHTITHCY
JOTKEH

3HATL/MIOHUMATD:

* BakHeHlINe XUMHYECKHe MOHSITHS: BEIIECTBO. NIHNMIUCCKIIT Do e 2
MOJIEKVIA.  OTHOCHTENLHBIC  aTOMHAS 11 MOTCRN s s
alloTponusi,  M30TOMbI, XUMHYECKdss CBSA3b,  ICKTPOOTPHUALCILHOC L b,
BAJICHTHOCTh, CTEMNEHb OKHUCIIEHUS, MOIIb. MOJISIPHAS Macca. MOJISAPHbBIT 00heM
ra3oo0pasHblX BELIECTB, BELUECTBA MOJCKYJIAPHOIO M HEMOACKY . APLHUI U
CTPOCHHMS, PACTBOPbLI, BJIEKTPOJIUT W HEWICKTPOUMT. YAICKIPO I TICCRWI
JUCCOLUMALUS, OKUCIUTENb U BOCCTAHOBUTEJIL, OKUCJIEHHE W BOCCTAHOBJIEHHE,
TEMIOBOH 3(P(PeKT peakuuM, CKOPOCTb XHMHUCCKOH PCAKLM,  Katliils,
XUMHYECKOE paBHOBECHE, YIVICPOIHBIH CcKeTeT. (DVHKIUIONA LI v
M30MEPUSL, FTOMOJIOIHUS;

® OCHOBHbI€ 3aKOHbI XHMHH: COXPAHCHMSI MACChl BCLICCTB,  HOC iU b
cocTtasa BellecTs, [lepuoauyeckuii 3akon J.M. Menjlescesa;

® OCHOBHbIE TEOPHH XMMHH; XUMHUECKOM  CBA3IL,  OICKIPO 1l
AACCOLMALMH, CTPOECHUS OPIraHUYECKUX U HEOPIraHWYeCKUX COeJIMHEHHA;

® BajkHeHlIHe BelecTBA M MaTepHANbl: BaKHEHIIHe MCTATIL 11 crannr
CepHas. CONsHAast. a30THAsA W VKCVCHAST KHCTOTHI: O/ Tarapo tinie i o
KHCJIOPO/, Tal0reHbl, WEHOYHbIe MeTd Ulbl; OCHOBHBIC, KHCAOIDLIC 1
aM(OTEPHbIE OKCUIbI U THAPOKCH/IbI, LIENOUH, YITIEKUCbI U VIapHbIi rasbl.
CCPHUCTHIA a3, aMMHAK, BO/d, HPUPOJAHLIA a3, MCIdli, Jldli, Jiinicii,
AUeTHJICH, XJOPHUI HATPUS, KAPOOHAT M IHAPOKAPOOLAT HUAlPHN. napiOuii o
pocdaT xanbLus, OSH30/, METAHON U ITAHOJ, CIOKHbIE YPUPbI, KHPbI, MblIIA,
MOHOCAXapuAbl (IJH0K03a), AMcaxapilbl (Caxapos3a), HOJMHCANUPILIbL | n s v
M UEeJUTII0N03a),  aHWIWH, aMHHOKHCIOTBHI,  OeMKH.  HCKVCCTBCILIS
CHHTETHYECKHE BOJOKHA, KAYUYKH, ITJIACTMACChI;

YMETh:

® Ha3bIBaTh: M3YUYEHHbIE BELIECTBA MO TPUBHATLHOIT 1 TH MK TVHADO THOM
HOMEHKJIaType;

® OIlpeAeJIATh: BaJEHTHOCTb WU CTEMEHb OKUCICHHUS XUMMHHYECKHUX IIeMeHTOB.
THI XUMHYECKOH CBSA3M B COCAMHEHHSX., 3apsi/l MOHA. XapakTep Cpe'ibl B
BOIHBbIX  paCTBOPaxX  HEOPraHWYECKUX U OPIaHMUCCKHUN  COC LHHCIHHIL
OKHUCJIUTEJIb M BOCCTAHOBUTE/b, IIPUHA/LICIKHOCTD BELUEC LB K PUsHLIM Koideanl
HCOPIraHHUYE€CKUX U OPraHUYECKUX COCIHHEHUH;

® XapaKTepPH30BATbH: DJIEMECHTbI MAJIbIN [ICPHOIOB O HN OO
[lepuoaunueckoir cucreme J[.M. MenueiceBa; o0LMe XUMHUCCRHY CBUHC 1 isa
METAJI/IOB, HEMETAIIJIOB, OCHOBHBIX KJIACCOB HEOPTaHHUCCKHN H OPIaies i
COCIMHEHUH, CTPOEHME U XUMHYECKHe CBOHCTBA M3VUEHHBIX HEOPraHHHYeCKUX
U OpraHU4eCKUX COCJIMHEH W,
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O0BSACHATB: 3aBUCUMOCTb CBOMCTB BELICCTB OT 1N COCTABL 11 Cipo. i
Opupoay XHMHUYECKOH CBSA3M (MOHHOM KOBQJICHTHOM, MCT@LIHYCCROH M
BOJOPOJIHON ), 3aBUCUMOCTbL CKOPOCTH XHMHUYECKOH PCARIIHI 11 1HOUAC
XUMHUYECKOrO PaBHOBECHS OT Pa3IUYHbIX (PAKTOPOR;

BBINOJIHATL XHMHYECKHH JKCHEPUMEHT: [0 PACIIO3HABAHMIO BUNHCHTiN

HEOPraHM4YeCKUX U OPraHUYeCKHX COCAMHEHHIL;

NPOBOAHTB:  CaMOCTOSATENBLHBIA  [OUCK  XMMHYECKOH  MHPOPMallHH ¢
UCIIOJIb30BAHHEM  PA3JIMYHBIX MCTOUHMKOB (HAY UHO-THOHN IAPHLIN i
KOMIIBIOTEPHBIX ~ 0a3  AaHHbIX, pecypcoB MHrTepHera); HCHO/Ib30BATH
KOMITBIOTEPHBIE  TEXHOIOIHH 1715 o0padoTky 1 nepe i i o o7
MHOOPMALKMK H e NPEICTABICHISE B PAS HIUHLIN (POPIIN:

CBAI3BIBATL:  HM3YYEHHBIA  Marepuan co  cBoeil  npodeccronniniof
JAEATE/IBHOCTbIO;

pemiaTh: pacyeTHbIE 3a/1a4H 110 XUMHUYECKUM (POPMVIAM H VPABHEHH SN

HCITI0JBb30BAaTH ﬂpﬂOﬁpeTCHHble JHAHHSI U YMCHHHA B PARKTHYCCKOH
AeATEeJIbHOCTH U NMOBCCAHEBHOH KH3H:

A8 OOBACHEHUS XUMHUCCKHX SBICHUIL, MPOHCNOISLIIN B HPHPO,IC. Obiih 1 i
[IPOU3BOJCTBE;

ONPEACNICHUS  BO3MOMKHOCTH  MPOTCKANMS  NHAMIUCCKIIN  HPUBd
Pa3JIMYHBIX YCIIOBUAX H OLICHKU MX MOCTEeACTBUII;

IKOJIOTHYECKH IPAMOTHOIO [OBEACHUS B OKPYIKAOLIEH CpPeIe;

OUEHKM BJIMAHMS XHUMMHYECKOTO 3arpsi3HeHHsl OKpVKatollehd cpeibl  Ha
OPTaHU3M YeNOBEKa U IPYTHE KUBbIE OPTAHUZMBI:

Oe3onacHoro oOpallleHHss ¢ TOPHOYUMM M TOKCHYHBLIMH  BELleCTBAMH U
71a00paTOPHLIM 000PYI0BAHUEM;

NPUIOTOBJIEHUST  pacTBOPOB  3aJaHHOH  KOHUCHTPAUHI B Obiry i i
IIPOU3BO/ICTRE;

KPUTHYECKOH  OLIEHKH  JOCTOBEPHOCTH  XUMHUYECKOH  HMH{(OPMAIIHH.
[IOCTYNALIEN U3 pa3HbIX HCTOUHUKOB.
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ITPUMEPHBIE TEMbI PEGEPATOB

bUOTEXHOMOIMS U I'eHHAsl MHKEHEPHs — [eXHO 0L HH NNT Uk

HanotexHosiorust kak NpUOPUTETHOE HAMpaBleHUE Pa3BUTHUS HAVKU |
npousBojicTBa B Poccuiickoi Meepauui.

CoBpeMeHHbIe METO/Ibl 00€33aparKHBAHMS BOIDI.

Kusnp u gestensHocts .M. Menneneena.

Cuntes 114-ro aneMenTa — TpUYM( POCCUHCKUX (PUIHRKOB-51 ICPLTH KO b,

M3oTomnkl Bojopoaa.

OxpaHa oKpysKalolleh cpe/ibl OT XHMHURCKOI0 3arpsi3HeH s,

KonuuecTBeHHBIE XaPAKTEPUCTHKI 3aIPA3HCH IS OKPVRAONICT CPe 1

IlpuMeHenune TBEPAOro M razoo0pasHOro OKCHAd yIAcpota(lN ) b itihicsui
npOMblmneH'Hocm.

3alMTa 030HOBOI0 YKPaHa OT XUMHUECKOrO 3arpsi3HeHUsI,

KocMmeruueckue renu.

[IpumeHenue cycneH3uil 1 AMYJIbCUIN B IULLEBOH IPOMBIIILICHHOCTH

Boja kak peareHT M Kak cpeia Juisi XHMHMUYECROIO HPOLLCLd.

Tunel pacTBOpOB.

Kuszue n pesttenbHocts C. Appennyca.

Y CTpaHeHUe KECTKOCTH BO/Ibl HA MPOMbBILLLICHHBIN HPC, LIPS,

HMcnonp3oBaHMe MHHEpPANbHbIX KHCIAOT Ha MNPEANPUATHAX  [HILCBOIO
npodus. |

Hctopus runca.

[Tosapentas coTh KaK XUMHUECKOC CHLIPLC.

Peakumst ropetust B ObITY.

KpaTkue cBegeHUs 110 UCTOPHU BOZHUKHOBEHUS M PA3BUTHS OPraHiyecKon
XHMHUH. '

Kusznb v nesitenbHocTh A.M. ByTiiepoBa.

Ponp oOTeuecTBEHHBIX YYEHbBIX B CTAHOBICHIIL 11 PUSBHIIHL Mipco.
opraHquckoﬁ XHMHH.

JKOJIOFMYECKUE ACMIEKThl UCIOIB30BAHMS YIIIEBOLOPOTHOIO ChIPbSI.

Hctopust OTKpBITHS M pazpaboTKH 1'a30BbIN H HC( TSHBIN MCCTOPOA (CTHT B
Poccuiickon @enepanuu.

ApPOMATHUECKHE YIVIEBOIOPO/Ibl KAK ChIPbe /sl TIPOHZBOLC IBA HCC T L0
Bpea necTulna0B B IPOAYKTaX [TUTAHMS.

YTrneBoabl XU UX POJb B )KUBOH NIPUPO/IE.

Pa3Butre caxapHoi npomplluneHHOCTH B Poccuu.

Poub yriieBonoB B MoeH OVAVIIEeH NPOYPECCHOHL ILHOMI TCs TC IhITow

MeTtaHon. buonoruueckas po.ib, sii.

JTaHOJI: BelMuaiiee OJaro v CTpatHoe 3.10.

AJIKOTOJIM3M U €ro NpoguiIaKkTHKA.

MHoroatoMHele  ClUpTbl B Moel  Oviavieli  npodeccronahiori
NesSTeNbHOCTH.

MypaBbHUHas KUCIOTa B IPUPOJIE, HAYKE W IPOU3BOICTBE.

Hcropus ykeyca.
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Ci1oKHbBIE SPUPDBI K UX 3HAUCHUE B IIPHPOLC, ObI TN 11 PO 50 0 e

Kupbl Kak HPOLYKT HHTAHMUS 1 XHMHUCCROU ChipLU.

HexBaTka npomoBONBCTBUS Kak riodanbHas npodiaenMa e oBeuee Ty 1
MyTH €€ peLUeHMs.

Mea: npouuioe, HacTosiee, Oyayliee.

CpeactBa I'MIHMEHbl HA OCHOBC KHCJIOPOACOUCPALLLIN  OPLAiiiace niin
COEAMHEHHHN.

Cuntetnyeckue motowue cpeactsa (CMC): 10CTOHHCTBA 1 HETOCTATRL.

AMMHOKMCIIOTbI — «KHUPITHYUKU» OCITKOBBIX MOIEKY.I,

CuHTeTHUeCKHe BOJOKHA Ha AMHHOKHCIIOTHON OCHOBC.

Jeduunt Genka B NUWEBLIX NPOAYKTAX M IO HPCOLOJACHIC 15 UMY
rno0aibHON MPOAOBOIBLCTBEHHOM NPOIrPAMMbI.

XUMHUSI 1 OHOTOIUsI HYKIIEMHOBBIX KHUCJIOT.



21

PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHasi
["abpuenan O.C. Xumus: yueb. ans crya. npod. yued. zaseaetnii / O.C,
["abpuensn, M.I". Octpoymos. — M., 2010.
[abpueasn O.C. Xumust B TeCTaN, 3010405, VIPLAHCIsG: Vel 0 7
!

AN ety . cped. npod. yuebHbx 3aBenetuit / O.C. [aGpreasi. 117 'nicona N
20009.

['abpuensn O.C. IlpakTukym no obuieil, HEOPraHMHYecKoi M OpratiyCecKoil
XUMHM: yueb. mocodue jutsd CTy. cpest. 1pod. yued. sapeaeiinit | aopne i, o«
Octpoymos M.I"., JTopodeesa H.M. — M.. 2000.

labpuensn O.C. Xumus. 10 knace. TIpopunbueiii vpoBeHb: vued. 171

obweobpasosar.  yupexuenuit / O.C. [adpuessin, O Mackacs, ..
[Tonomapes, B.M. Tepeunn. — M., 20010.

. Hounoiinureabhast

I'abpuensn O.C. Xumust: opran. xumus: yued. aisa 10 k1. 001eodpasosar.
ydapexIeHui ¢ yriay6m. uzydenvem xumuu / O.C. [abpuensu, W[ OCTPOVMOB.
A.A. Kapiiosa — M., 2009.

[Fadpuensn O.C. OO0wast xumist: yued. w1 ki oonlcor o
YUPeKACHUH ¢ yrayom. msydeHuem xumun / O.C. Tadbpue . 11T Ore s
C.H. Conosbes, ®.H. Mackaes — M., 2009.

I'abpuenan O.C., Octpoymos U.I".. Octpovaiona P F. Oprapiecine s
B TeCTax, 3aja4ax 1 ynpaxHeHusix. — M., 20013.

Fabpuensn O.C., Octpoymos M.I., Bscacnesas A0 . OO siviin b
TecTax, 3ajadyax u ynpaxHeHusx. — M., 2011.

[Tuayruna I'.B. Xumus v noscennesnas xu3Hp yenoneka. — M.. 2010,

Turosa .M. Xumus u uckycetso. — M., 2008.

Turoa L.M. XUMHs 1 MCKYCCTBO: OPraHu3aToP-NPAKTHRVN L5 A il
10-11 knaccoB o01eo0pa3oBaTenbHbIX YupeKaeHHit. — M., 2009.
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