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[Tosicuurenpnas 3alllMcKa

[porpasMma noAroToBki KBAIHPHIMPOBAHHBIX PaBOHHX. CIYKAIX 110 NPO(GECCIsin:
19.01.17 Hosap. xouamrep u 38.01.02 Hpouasen. xourTposep-kaceup npeiuasiaucta (s
nsydennst «Xumun» B I'BIIOY «Bosrorpaackuii kosuie ok PECTOPAHHOIO CePBHCA H TOPIOB.IH».

Corntacto «PexoMenIatsiv 110 peaisaunn oopa3oBsaTebHoi HPOIPaMMBl CPELHETO
(110;THOTO) OOLLETO 0OPA3OBALS B 00PA30BATENLHLIN YUPEHKICHHSN CPCAHCIO
PORCCCHONANLHONO 00Pa30BAHMS B COOTBETCTBHH ¢ (penepaibHBIM Ga3HCHBIM YUeSHbLIM
HATUHONM HHPHMCPHBIMH YUCOHBIMH LJIAHANH UIs 00PA30BATCIbIBIX YUpCu tetiii Pocciiic kol
Gerepannu. peasn3yIonX HPOrPAMMBI OBLICIO OOPA3OBANMSY XHMHSL B YUPCAICHHSN
CPEAHETO NPOPECCHONAILHONO 00PA30BANHS H3YHACTCS ¢ YUCTOM HPOPHIISL HHONYUACMOLO
MPOPCCCHOHAILHOTO 00Pa30BAILS,

pu ocBoeunn nporpaMmbl HOAroTOBKH KBATHOHIMPOBAHILIN palOUHX. CIAYKALLN 110
HPODECCHSIM TEXHHUECKOrO PO XHMUS H3Y 4aeTes Kak 0a30BbLi1 YUEOUBIH HpeuMeT 13
o0BeMe 228 yacos.

Padouas nporpamma opueHTHpoBaHA HA JOCTHIKEH HE CIICUYIOLIHX Heeii:

*  DopyHPOBAHHE MHPOBO33PCHUCCKHX HOHSTHH O ¢CTECTBINIO - HAYUHOH KapTHHE M .
BURHCHIIAN XHMHUCCKHX HOHSTHSIX, 3aKOHAN H TCOPHSIX

*  OBIUICHHE YMCHUSAI IPHMCHSTL HOIYUCHIBIC 3HAMS JUlst OOLsCHCH Hs
PASHOOOPASHLIX NHMHUCCKHN SIBICHHE H CBOHCTB BELLECTS (O1CHKH POIIH XHMITI B
PASBHTHH COBPEMEHHBIX TEXHOAOTHH IPHTOTOBICHHS IHUL W PA3BITHS HOBLIX
CHOCOOOB XPAHEHHs H NCPePAOOTKH 1THIICBOI HPOUYKILHH):

o PazBuTie NO3MABATCILILIN HHTEPECOB H HOBLILCHHE HUTCIICKTYAILHBIX CHOCOOHOCTCH
BIIPOLLCCe CAMOCTOATEALHOTO MPHOOPCTEHHSI XHMHUCCKHN 3HAINIT ¢ HCHTO D30 BAT H e
PASTHAHBIN HCTOMHUKOB HUQOPNALLHH. B TOM HHCIC HITEPHET Pecy peos:

o Bocumranne yOer1HHOCTH 0 BUAION POIH XHMUH B A H3I1 COBPEMCHHOIO OOIHCC T,
HCOONOAHMOCTH XHMHUCCKH IPAMOTHOIO OTHOLICHHS K COOCTBCHHOMY 3/10POBLIO H
OKpyIRatoLLeit cpee:

o [lpuyenenne noayucHHbIX 3HAHNH 1 yMCeHHE B HPODECCHOHUIBLHON ACSTCILIOCTH H B
ObITY (217151 OE3011aCHOIO HCTIONL30BAHMSL BCLICCTS H MATEPHANOB B ObITY. 11d
HPOI3BOACTBE 11 CCIALCKOM XOBHCTBC, 15l PEHICHHSE IPAKTHUCCKHN 3014 B
HOBCCCBHOM MKH3IH. U1 HPCAVHPEAICHHS SBICHHIT, HAHOCSLILIY BPCL 3/ 10POBLIO
HCAOBERA H OKPYIRAIOLILCH cpesle).

OcCoBY HPHACPHON HPOIPAMMBI COCTABISICT COCPIKAHHE, COITIACOBANIIOL ¢
TpeOoBAlIANMI (PCICPAILIONO KOMUOIECHTA POCYIAPCTBCHHOIO CTAILIAPTA CPCLHCTO (HOIHOIO )
0OLLCIO 0OPA30BaAlIS GA30BOTO VPOBILSL.

B npoduanuyio cocrasisionyio NPOrPAMMDI BRIIOUCHO TPOYeCCHOHLBITO
HANPAB-ACHIOE COACPIRANHC. HCOOXOANMOC 15t yCBORHHSE TPOYCCCHOLILHOI OOPABOBATC LN
HPOTPANMbLL (GOPMHPOBAHS Y 00y UAIONIHXCS HPO(ECCHOHATLHBIX KOMICTCHIHI,

O100p coepuRaniis NpoBOLLICS Ha OCHOBE CIHEJYIOUIHX BEVIIHX HILeil:

- MATCPHAIBHOC CIIHHCTBO BEUIECTB IIPHPOALL H HX FCHETHUECKAS CBS3L:

- HOSHABACMOCTE MHPA H 30KOHOMEPHOCTET XHMHUECKHN 1POIECCOB:

* HPHYHIHO-CIC/ICTBCHIbIC CBSI3H MEIKLY COCTABOM, CTPOCHHEM. CBOICTBANH I HPHMCHCHHCM
BCILECTR:

T NHMIHCEROC COCBCHIE NPEICTABISCT CO00I 3BCHO B HENPEPLIBHOIT e HpeBpaCHii
BEILCCTE. OHO YUACTBYCT B KPYTOBOPOTE XHMHUYCCKHX BCUICCTR H B XHMHUCCKOI JBOMOLLI:



= 3aKOHD] ITPHPObI O(’)LCI\"I‘HBHI)l W NO3HABACMBI, 3HAHKME 3AKOHOB XHMHU AACT BO3MOIKHOCTDL
MIPABRIsTL NPEBPALICHHSIMH BCLLCCTB. HAXO AHTB DKOIOTHYECKH 60301’1&&‘111)10 CHOCOOLI
HPOHU3BOIACTBA BEUISCTB M Ma TCPHAIOB H OXPUHDbI OI\P\’“I\dIOUlLI/I CPCALI OT XHMHYCCKOI'0
3dlrps3HeHHs;

- HAyKa H IIPAKTHKA B3AHMOCBSI3AlLL TPCGOBQHHH HPAKTHKH — ABHIKYILAS CHIIA PA3BHTH HAVKH,
VCICXH HPAKTHKH OGVCJIOBHCHBI JOCTHIKCHHSIMH HAYKH,

- PAZBHTHEC XHMHUYCCKOH HAYKH H XHMH3ALH HAPOJIHOTI O XO3sIHCTBA ¢J INVJRQT HHT cpecan
YCIIOBCKA H o0LLeCTBA B OCTOM, HMCIOT FYMAHHCTHYECKH NAPAKTED W HPHBA3AH DI
CHOCOOCTBOBATD PCIUCHHIO r100a1bHBbIX flp()(S.TICM Heliopeyuecrna.

HPH CTPYKTYPHPOBAHHH COACpIKaHu )’LICGIIOﬂ AHCUMIIIMHBIL YUHTBLIBANIACL OOLCKTHBILASY
PEaILHOCTL — HeOOMbILOL 00BLEM HACOB, OTHYUICHHbIX Ha H3YYCHHUC XHMHH H CTpeMJICHHE
MAKCHMLILHO COOTBCTCTBOBATD HICAM pa3sBHBAIOILCTO ()6_\"‘10]1”5{. 17103'11)‘\1’\’ TCOPCTHUCCKHC
BOHPOCH! MAKCHMAALHO CMCUICHDBI K HAYMTY H3YUCHUSL AMCILHITHHL, ¢ TCM, UTOObI

HOCHC ) TOHLHIT (])Lll\"l\lI‘lCCI\'Hﬁ MaATCepHal paceMarpHBaJIcd 1a ocHoBe H3YUCHHBLIX 'l'C()PHfi.

PC&I.'II’['%'&LLH}I ACTAYKTUBHOIO HOAX0A K H3VUCHHIO XHMHH CllOCO()C'l‘B}’CT PASBHTHIO TAKHN
JOTHYCCKHX OI'ICP‘dU.lﬂ\'Il MBINLICHH . KAK QllaJIU3 H CHHTEC3, ()606LLICIIHC H KOHKpCTH3AU M.
CPpaBHCHHEC H aHAJIOIHS, CHCTCMATH3ALIHS H I\‘IlLlCCH(])I’H\'lll_ll'{}l nap.

CI[CMH(I)HKL[ HU3VYHCHHSI NHMHH [pH OBIAACHHH I'IpO(I)CCCH}lMH TCXHHYCCKOT'O llp()(l)ll 15
OTPUAKCHA B KAKIOH Teate pasieiia «IIPHUMEpPHOE CO; [Cp/KaHHe \’LILOII()II AHCHHILIHHDLIY B ])}'()[)Hl\l‘
llp()(l)ll.'lh“blc H ll])O(l)LLLH()Hd,Ibll() BHAUHMbBIC 2eNMCHTbI COACPIKAHHS», Dror KOMHIOHCHT
PEAIH3VeTC S HpH HHIMBUAYW TLHOM CaAMOCTOMATCILHOMN deO'I ()U\"ldl()LIlH\Lfl (HATHCAHIe
P\,(l)CPdIOB HOoAIoToBKa (,OOOU[LIIHH CoO31atue llpCBUll"dU,lHi 3algMra IIPOCI\"I'OB). B IIpolecece
}HCOIIOH JCHTCIILHOCTH 110, PYKOBOJACTBOM HMpCIodaBareris (BblllOiIHCllHﬁ NHMHYCCKOI O
IRCHEepHMeHTA — ,"l&lGOl)’d'I‘OPIIbIX OILITOB H PAKTHUYCCKHX })1160'1‘. PCLICHHEC NIPAKTHKO-
OPHCHTHPOBAHILIX 34144 H T.IL.).

3 Hporpasize TCOPETHYUCCKHC CBEACHHS JAOMOHSIOTCS HEMOHCTPALLHSIMH,
ld()OpdlL)PHbl\lH OlDBITAMH H HPAKTHYCCKHUMH deOld\lH

“pll H3YUCHHH XHMHUH 3HAUHTELHOI MCECTO OTBOJHTCS XUMHYCCKROMY IKCHECPHMCHTY .
On or KPLIBACT BO3MOKIOCT l)OPMHpOBde Y ()0\ HAIOWHXCH ClICHHAILHDLIC HPCIMCTHLIC
MMEHHS de()IdT L ¢ BCUICCTBAMH, BLINTOJHSTE HPOCTHIC XHMHUCCKHC OIILITLL. NUHT (’)C'i()llLlCHU\I)
H OKOJIOIHYUCCKH I'PAMOTHOMY 06])'¢1LILCHI'IIO C BCULICCTBAMH. MATCpHAIAN } [polieccamMi B \’)l;l'l‘_\'
H HA TTPOH3BOJACTRE.

Hp()l‘p&\l\[il COACPKHT TCMATHKY ])G(])Cp’d’l‘()l} AT OPralM3aliie CAMOCTOSTCILHOTN
ACHATCIIBHOCTH 06\"11110&11’1\'(3}1

3 HPOIIECCe H3VUCHHS XHMHH BAIKHO (I)OP\IHPOBJI b HlI(])()P’\IdI[HOIIIl\ O KOMHCTCHTHOCT L
UL)\ vatoutixes. | I())l()'\l\ HPH OPIratH3aLHg CaMOCTOSTCHBLITON pd()Olbl HLO()\() [HMO
ARICHTHPOBATL BHUMAHHE 00\ HAIOUIHXCS Ha [TIOHCKe HII(I)OPMZILIHH B CPCUCTBAX MACC-NMEe [,
“HFL})IILI B )‘ILOI[OH W CrieHHanbHoOH JdUTeparype ¢ COOTBECTCTBYIOLIHM O(l)()pM.’lCllHC\l H
HPCACTABICHHEM Pe3ylILTaroB B BHIAC ])C(I)C[)LI'I‘OB, HPC'SCIITLILIHH.

3 [porpasmnie [PpUBCACH CITHCOK OCHOBHON H AONOTHHUTENLHOH AUTEPATVPLI.

Hrorosm K¥YPCA ABISICTCsl DK3aNel.



TemaTnueckuil nJjian

HaumeHoBaHue pa3aenos U Tem Becero | Jlabopatopu | CamocTtosTen
bl€ bHasi padoTa
CTYJIeHTa

Bgenenune. Mcropus xumuu 2
Paznen 1. O0mas u 84 10 40
HeopraHuvecKast XuMHsl
1.1 OCHOBHbIE MOHSTHS U 3aKOHbI 6 4
XUMHHU
1.2 TleproaruecKkuii 3aKOH U 8 6

NepruoINYeCcKasl CUCTemMa
XUMHYecKuX ayiemeHToB JI.M.

Menneneesa

1.3 CtpoeHue BeuiecTna 18 2 10
1.4 Bona. PactBOpbI. 16 2 6
DNEeKTPOJUTUUECKAS! THCCOLHALINS

1.5 Knaccudukauust Heopranmueckux | 14 4 10

COeIMHEHUN U UX CBOMCTBA

1.6 X¥MuYyecKue peakiiuu

1.7 Metasisibl U HeMeTaJlJIbl 6 4
Paznen 2. Oprannyeckast XMMHust 68 16 50
2.1 OcHOBHbIE TOHSTHS 4 2 4

OpFaHquCKOﬁ XUMHUU U TCOPUs
CTPOCHMS OPraHMYCCKHX COeIMHEHUHN

2.2 YraeBoaopobl U UX NpupojaHble | 18 4 18
UCTOYHUKH

2.3 Kucioponocoaepxaliue 32 8 18
| OpraHuvecKHe COeJHHEHHS

2.4 AzoTtocoaepxalume 14 2 10
OpraHU4YeCcKUe COeIMHEHMUS.
buonoanmepsl

Il kypc

Paszaen 1. Duzuko-xumnueckue 46 6 16
H3MeHeHHsI MUIIEBBLIX IPOAYKTOB B
npouecce NPUroTOBJIEHHUsI MHUIH.

1.1 Xumuyeckue npoueccsl npu 2

TEXHOJIOTMUYECKON 00paboTKe

1.2 OcHOBBI (hH3UYECKON XUMUU 26 4 10
1.3 KonnouaHast XUMus 12 2 4

1.4. Gu3uko-xumMmuyeckue uiMederdus | 4
0eNKOB, KUPOB, YIII€BOA0OB

1.5 IlonumepHast nocyaa B NuiLeBol | 2 2
NIPOMBILIEHHOCTH




Paszpnen 2. Dnnementapubie ocHoBbl | 30 10 4
aHAJIN3a NHIIEBbIX NPOAYKTOB

2.1 KoHTpoab KauecTBa MUIIEBbIX 4

[IPOJYKTOB

2.2 AHanu3 KaTHOHOB U AaHUOHOB 6 2 4
2.3 MoHHble ypaBHEHUS B 2

AHAJIMTHYECKOM XUMUH

2.4 KoMIuiekcHble coeiMHeH s 2

2.5 MeTo bl KOJIMYEeCTBEHHOTO 3 6

aHajauza

2.6 Otbop npod 2

2.7 AHanu3 MSICHBIX 6 2
noJy@adpukaTon

Bcero uacos: 228 42 110




COJIEPKAHUE YYEBHOU JUCUMUITJIUHBI

Beeaenue
HayuHble MeTO[bI MO3HAHMUS BELIECTB M XUMHUECKUX sBIeHUH. Poilb
YKCIMEPHUMEHTA U TEOPUH B XUMHUH. MoieIupoBaHUe XUMUUECKUX MIPOLIECCOB.

1. OBIHAA U HEOPTAHUYECKASA XUMUSA

1.1. OcHoBHBIE MOHSITHS H 3AKOHbI XHMHH

OcHoBHble NOHSATHS XMUMHH. XUMHYECKHH 371eMeHT. AtoM. M3orom.
Mouviekyna. BeuwectBo. Annorponusi. [lpoctble W CHOXHBIE BELIECTBA.
KauecTBeHHbId U KOJMYECTBEHHbI CcOCTaB BeWECTB. XUMHYECKHE 3HAKU H
Gopmysbl. OTHOCHTebHblE aTOMHasi M MoJieKyJsipHas Maccbl. KonuuecTBo
BelllecTBa. MoJsipHas macca.

OcHoBHBbIe 3aKOHbI XHMHH. CTeXHOMEeTpHUs. 3aKOH COXPaHEHUs MaccChl
BELIeCTB. 3aKOH [IOCTOSIHCTBA COCTABa BELUECTB MOJIEKYJISPHOH CTPYKTYPbI.
3aKOH ABOrajlpo W CJe/ACTBUS UX HEro.

PacyeTHble 3a7a4d Ha HAXOXK/JICHME OTHOCUTEJIBHOW MOJIEKYJSPHON U
MOJISPHOM Macchbl, OMNpeAe/IeHHe MAacCOBOW J0JM XMMHUYECKUX 3JIEMEHTOB B
CJIOKHOM BELIECTBE.

demodcerpauun.  Mogenu  aToOMOB  XMMHYECKHX  3JIEMEHTOB.
[llapocrepikHeBble MOJENM MOJEKYT TPOCTbIX M CIOXKHBIX BeLLIECTB
Konnexuus npocThiX U CIOKHBIX BelllecTB. HekoTopbie BellecTBa KOJTHYECTBOM
| Mob. Ansotponus gocdopa, on0Ba.

MMpodpunabubie u  npodeccHoHAJBLHO  3HAYUMBIE  JJ1€MEHTbI
cojep:kaHusi. AJuloTporiHble Moaudukauuu yriepoaa (ammas, rpadur),
KHCII0poja (KHCIOpOJ, O30H), onoBa (cepoe W Oenoe osoBo). [loHsitue o
XUMHUYECKOH TeXHOJIOTHH, OUOTEXHOJOIHH W HAHOTEXHOJIOTUSIX.

1.2. [lepnoanyeckuii 3axkoH u [lepuoanyeckasi cucreMa XHMHYECKHX
iemeHTOB /I.U. MenaeneeBa u cTpoeHre aroma.

IMepunoauueckuii 3akon [A.U. MenaeneeBa. HMctopus ortkpeitus .M.
MenaeneesbiM  [lepuonuueckoro  3akona. Ilepuoanueckuit  3aKoH B
dopmynuposke .M. Menneneega.

[lepuonuueckas Tabnuua XUMHYECKHX DJIEMEHTOB — rpaduyeckoe
OTOOpakeHHe nepuoanyeckoro 3akoHa. CTpyKTypa MepHOANYECKON TabJIHLIbL:
NepUobl (Masible U OOJblIKeE), FPYIIILI (INIaBHAs U MOOOYHAs).

Crtpoenue atoma u nepuoanveckuid 3akod [A.U. MenjaeseeBa. AToM —
CNIOKHas 4YacTuua. fapo (IpOTOHbI U HEUTPOHBI) U DJIEKTPOHHAas 0OOJIOUKa.



N3otonbl. CTpoeHue 3JEKTPOHHBIX O0O0JIOYEK 4ATOMOB DJIEMEHTOB MajbIX
rnepuo10B. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000J0YEK ATOMOB JJIEMEHTOB
OOJBIINX MEPHOIOB (MIepeX0aHbIX 27eMeHTOB). [loHsiTe opOuTany; s-, p- u d-
opouTany. DIEKTPOHHbIE KOH(PUIYpaUUU dATOMOB XUMHYECKHUX 3JIEMEHTOB
MepBOro U BTOPOro MEepHO10B EPUOIHHUECKON CUCTEMBI.

CoBpemeHHasi  (OPMYJIUMPOBKA TMEPUOAUYECKOr0 3aKOHA. 3HaveHHe
MepUOJINYECKOTO 3aKOHA M TMEePUOJNYECKON CHCTEMbl XUMUYECKHX 2JIEMEHTOB
JI.W. MeHnaeneeBa msl pa3BUTUS HAYKWM U TOHUMAHHUsA XUMHYECKOH KapTHHBI
MUpa.

HemoHcTtpauun. Pasznuunble  ¢opmbl  I[lepuoanueckon  CHCTEMBI
xumudeckux anemeHToB .M. Meneneena.

[IpodpuabHubie H npodgeccuoHaNbHO 3JHAYUMbIe 3J1€eMEHTbI
coaepxkanusi. PannoaktuBHoCTh. Mcrnonp3oBaHue paguoakTUBHBIX W30TOIOB B
TeXHUUYECKUX LeJsX. PeHTreHoBcKoe wu3/lydeHHe U €ero HUCIIOJb30BaHHE B
TeXHUKE U MeIUUHHE. MoaennpoBaHue KaK METOA NPOrHO3UPOBaHUS CUTYalUUU
Ha MPOM3BOJCTBE.

1.3. CTpoeHue BeuecTBa

THUNIBI XUMHYECKOH CBH3H:

Hounnas xumudeckasi ¢cBa3b. KaTtHoHbl, Ux 0o0pa3zoBaHUe W3 aTOMOB B
pe3yJbTaTe mpolecca OKUCJIeHHUS. AHMOHBI, UX 00pa3oBaHWE H3 aTOMOB B
pe3ysibTaTe Iipouecca BOcCCTaHOBIeHMs. FloHHas cBfA3b, Kak CBA3b MEKIY
KaTHOHAMU W AaHHOHAMH 34 CYEeT DJJEKTPOCTATHUYECKOTOo MPHUTHKEHHUS.
Knaccudukauus HOHOB: MO COCTaBy, 3HaKy 3apsia, HAJIMYHIO THAPAaTHOM
000104KH. MoHHbIe KpucTannndeckue pelleTKH. CBOHCTBA BEILECTB ¢ HOHHbIM
TUIIOM KPHUCTAJNIMYECKOU pELIETKH.

KoBajieHTHasi  xuMuuyeckass  cBsi3b.  MexaHu3M  0o0pa3oBaHHs
KOBaJICHTHOH CBS3H (OOMEHHBIN 5 JIOHOPHO-aKLENTOPHBIN ).
JAEKTPOOTPULIATENBHOCTb. KOBasleHTHbIE NMOJIsIpHas W HEMoJgpHas CBs3H.

MeTtanauyeckas c¢Bsi3b. MeraiMyeckas XMMUYecKas CBs3b W
MeTallsiMuecKas KpucTtaanmyeckas perierka. Pusndeckue CBOMCTBA METAIOB.

Boaopoanass  cBsi3b. O6pa3zoBaHue  BOJOPOJHOW  CBS3H, €€
Ouonoruyeckas posb.

TUnbl KPUCTAIHYECKUX PpeLIeTOK: MOJEKYJIsApHble U aTOMHbIE
KpucTanauyeckue petietkd. CBOHCTBa BeLIECTB C  MOJEKYJSPHBIMH U
ATOMHbIMU KPUCTAJUIMYECKHUMU pelIeTKaMU.

ArperaTHble COCTOSIHUsSI BelllecTBa. [Beploe, )KUAKOE U razoo0pa3zHoe
COCTOSIHUA BellecTB. [lepexon BellecTBa U3 OJHOIO arperaTHOro COCTOSIHUS B
apyroe.

YucTteie BellecTBa H cMecH. [[oHgTHE O cMecH BelecTB. | oMoreHHsle U
rereporeHHble  cmecd. CocrtaB cMecel: oObeMHass W MaccoBas [10/HM
KOMITOHEHTOB CMECH, MaccoBas J10J1d NpuMecei.



0 KOJIJIOWJHBIX cucTeMaX. Pojib 1UCIepCHbIX CUCTEM U KOJUIOMAHBIX PacTBOPOB
B TEXHOJIOTMH NTPUTOTOBJIEHUS TTULLIH.

HdemoncTpauun. Mojieib KpUCTAJIMYECKON PELUEeTKH XJIOpHaa HaTpus.
OOpa3ibl MUHEpPaTIOB € HMOHHOW KPUCTAJUIMYECKOHW PEIUETKON: KalbLHTA,
ranuta. Mojeiu KpPUCTAIIMUECKUX pPEeLIeTOK «CyXOoro bia» (HId HOJIa),
anMasa, rpadura (unu keapua). OOpa3subl pasiUHYHBIX TUCHEPCHBIX CHUCTEM:
IMYJIbCUH, CYCTIeH3UL, a3pO30IIeH, rejeil U 30/eH.

JlaGopaTopuble onbITbl. [lpUroroBieHue cycrneH3ud KapOoHata
KanpUus B Bofe. [lonmydeHue 3MyIbCHU pacTUTENIbHOTO macia. O3HaKoMIIeHHe
CO CBOWCTBAMM JIUCIIEPCHBIX CUCTEM.

IIpopunbHbie H  npodeccHOHATBLHO  3HAYMMBIE  JJIEMEHTbI
cogep:xanusi. Konpencauus. Tekyuects. Bosronka. Kpucraminsauus.
Cybnumauust v gecydoaumauusi. AHOMalMu  (PU3MUECKUX CBOMCTB  BOIbI.
IMYJIBCUU U CYCIEH3UH. 3011 (B TOM YUCJIE a3PO30JIH) U I'efu.

1.4. Boaa. PacTBopbl. JJIeKTpoHTHYECKAH THCCOUHALHS

Boaa. PacrBopbl. PacrBopenune. Boaa  Kak  pacTBOPHTENb.
PactBopumocTh BelllecTB. HachbllieHHbIE, HEHACBIILEHHbBIE, [EPEChIILCHHbIE
pacTBOPbl. MaccoBas 10J1s1 paCTBOPEHHOI'O BELIECTBA.

IIeKTPOJAUTHYECKAS AUCCOUHALNA. DIEKTPOJIUTBI U HEIIEKTPOJHUTHI.
INEKTPOJIMTHHECKAs — JUCCOLMALIMA. MexaHu3Mbl  3JIEKTPOJIUTHYECKOH
AMCCONMALIMKM IS BELIECTB C pazIM4HbIMM THIIAMM XUMHUYECKOH CBSI3H.
CreneHb J1eKTPONUTHUECKOM auccounauud. CuiibHble U caldble dJIEKTPOIUTHI.
OCHOBHbIE TOJIOKEHHS TEOPUM DIIEKTPOJIUTUYECKON auccouranud. Kuciorsl.
OCHOBAHHS U COJIM € MO3ULMH MEKTPOJUTUYECKOH AUCCOIHALIUM.

Peakunu wonnHoro oomena. Tunbl peakuuii HOHHOrO OOMEHA, YCIOBHUS
MPOTEKAaHUs] XUMHUUYECKUX peakuui 1o koHua. lIpaBuna HanucaHus peakuuy
MOHHOI0 OOMeHa.

Jdemoncrpauuu. PacTBopuMocTb BewlecTB B Bone. COOp ra3zoB METOA0M
BbITECHEHUS BOJbI. PacTBOpeHHE B BOJE CEPHOW KHMCIIOTBI M COJIEM aMMOHMA.
OOpa3ubl  KpucTamaoruapartoB. McnblTanue pacTBOPOB — DJIEKTPOJIMTOB U
HEIJICKTPONIUTOB Ha npeameT auccourauuu. Ilpurorosiienne KeCTKOH BO/IbI H
ycTpaHeHHe ee KecTKOocTH. (OO0pasubl MHHEPAIbHBIX BOJ  Pa3/IMYHOIO
Ha3HaYeHHUS.

IIpakTuueckasn  padora. [IlpurotoBneHue  pacrBopa  3aJaHHOH
KOHILICHTpaLuu. Hanucanue peakuuii MOHHOro oOMeHa.

IpoduabHbie u npogeccuoHa/IbHO-3HAYHMBbIE 3J1IeMEHThI
coaep:xaHusi. PactBopeHue kak (u3MKO-XxUMHUecKUM npouecc. Temnosrle
sGdextsl  npu  pactBopeHuu. Kpucrtamioruapartel. PeureHne 3apauy Ha
HAaXOkKJIEeHHEe MacCOBOH JIOJIM pacTBOPEHHOro BellecTBa. TpedoBanus K
KauecTBY BOJbl MCMOJb3yeMOW B MHILEBON NPOMBILIIEHHOCTH. JKeCTKOCTh
BOJIbl U CNIOCOOBI €e ycTpaHeHHUs . MUHepaibHbIE BOAbL B JIe4eOHO-AMETHYECKOM
MUTaHHUMU.



1.5. Knaccndukauus HeopraHu4ecKHX coelMHEHUH H HX CBOHCTBA

Kucaorel u  ux cBoiicrBa. KHCIOTBL  Kak  JIEKTPOJMUTHI,  HMX
knaccudukalus.  XHMHUYECKME  CBOMCTBA  KMCIOT B CBeT€  TEOPHH
EKTPOAUTUUECKON JUCCOLMALIMHU. OcoOeHHOCTH B3aUMOJICHCTBHSA
KOHLEHTPUPOBAHHOM CepHOM W a30THOW KHCJIOT ¢ MeTawtaMu. OCHOBHbIE
CNOCOObI MOYyHYEHHUsT KUCIIOT.

OcHoBaHusi M ux cBoiicTBa. (OCHOBaHUSI KaK DJIEKTPOIMTHI, HX
KjacCM(pUKaLMs M0 pa3IUUHbIM lpU3HaKaMm. XMMHYECKHE CBOMCTBA OCHOBAHMH
B CBETe  TEOPUM  IJIEKTPOJIUTHHYECKOM  muccouunanuu.  Paznoxenue
HEepacTBOPUMBIX B BoJe OCHOBaHUH. (OCHOBHblE CMOCOOBI IMOJNYYEHHUS
OCHOBAHUH.

Coau 1 ux cBoiicTBa. Conmu Kak 21eKTposiuThl. COM cpefiHUe, KUCIIbIE U
OCHOBHbIe. XMMUUECKH CBOUCTBA COJieil B CBETE TEOPUM BIEKTPOJIMTHYECKOH
auccourauuu. CriocoObl MOTYUEHUsI CONEH.

['maponus coneit. 4 Tuna rugponmsyroluxcss coneid. Ilpasuna
COCTaBJICHUs YPaBHEHUN FHUIPOJIU3a COJIEH.

Oxkcuabl ¥ ux cpoiictBa. Cosneobpasyrolve M Hecojeodpasyrolme
okcuabl. OcHoBHble, aM(pOTepHble M KHUCJIOTHblE OKCHAbl. 3aBUCUMOCTD
XapakTepa OKCHIA OT CTeleHM OKHMCIeHUs OoOpasylolero ero Merajija.
Xumudeckne cBoMcTBa OKCUAOB. [losyyeHue OKCHIOB.

JdemoncTpauud. B3aumoneilcTBue a30THOW M KOHUEHTPUPOBAHHOM
CepHON KuCIOT ¢ Merannamu. [lonyyeHue U CBoMHcTBa  amM{(OTEPHOrO
TMAPOKCH/IA.

JlaGopaTopHble onbIThI. McribiTaHie pacTBOPOB KUCIIOT MHAMKATOPaMHU.
BsaumonaelicTBue MeTaIIOB ¢ KUC/I0TaMU. B3aumoaeAcTBHE KUCIIOT ¢ OKCHIaMHU
MeTasoB. B3auMoaeHcTBUE KUCJIOT ¢ OCHOBAHUAMU. B3aumMozaencTsue KUCIoT
C COJISIMH.

McnpiTanue pacTBOpOB liejodeil MHAMKaTopamu. Bsaumonelcrsue
lIe04eH ¢ cossiMu. PaziioxkeHue HepacTBOPUMBIX OCHOBaHHUM.

BzanmopeiictBue cosedl ¢ merannaMu. B3zaumMoneicTsue cosied apyr ¢
ApYroM. [ Uaposun3 cosied pa3iuiHOrO THIIA.

[Ipopuiabubie u  npodeccHOHAIBLHO  3HAYMMbIE  JJIEeMEHTbHI
conep:xkanus. [lpaBuna paszdaBnenns xucaoT. Mcenonb3oBaHue yKCYCHOW H
APYIHX  KUCIOT B [HLIEBOH TNPOMBILUIEHHOCTH. EJKue  LIeno4yd, ux
MCMONb30BAHUE B [POMbBILLICHHOCTH. [ allleHas W HerauleHas W3BECTb.
MpUMeHeHHe 1S Ae3uH(EeKLUHH Ha [IPOU3BO/ICTBE.

[lonsitue o pH pacteopa. KucnorHas, ulesovHas, HEHTpalibHas Cpebl
pacTBOpPOB.

1.6. XumMunyeckHne peakuuH

Kaacendpukauus xumudeckux peaxkuHi. TuUnbl XUMHYECKUX peaKLUil.
Peakunn coeauHeHusl, pasfoKeHHs, 3amelleHus, oOMeHa. Karamutuueckue
peakuuu. OOpaTHMble U HeOOpaTHMble peaklUu. | oMOreHHble U reTeporeHHble
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peakuMu. DK30TepMUYECKHE U IHI0TepMUUeckre peakunu. Tenosoi 3ddekrt
XHUMHUECKUX peakuuil. TepMOXUMHUECKHe ypaBHEHHUS.

OKHCANTEILHO-BOCCTAHOBHTE/IbHBbIEe peakuuH. CTerneHb OKUCIEHHUS.
OxucauTenb M BOCCTaHOBIIeHHEe. BocctaHoBuTeNb M OKMcieHue. MeToa
37eKTpOHHOro  0OanaHca Ul COCTaBIEHUS  YPAaBHEHMH  OKHUCIHTE/IbHO-
BOCCTAHOBUTEJIbHBIX PeaKLuil.

Ckopoctb XuMuueckHx peakuuii. [[oHATHE O CKOPOCTH XUMHYECKHUX
peaklUuid. 3aBUCUMOCTb CKOPOCTH XWUMMUYECKHX peaKkUui OT pa3jiMuHbIX
(aKTOPOB: MPUPOJIbI peardpyroUinX BELIEeCTB, UX KOHLEHTPALUH, TEMIIEPATYPbl,
MOBEPXHOCTH CONPUKOCHOBEHUS W KCII0JIb30BAHUS KaTaIu3aTOPOB.

OG6paTUMOCTL XHMHYeCKHX peakuuii. OOpaTUMble U HeoOpaTHMble
peakunu. XUMHUYECKOe paBHOBECHE U CIIOCOOBI €ro CMELIEHHUS.

HemoncTpauun. [lpumepbl HeoOpaTHUMBIX — peakUMd, HIYLHMX ¢
oOpa3oBaHHWeM oOcajka, raza WM BOJAbL. 3aBUCHUMOCTb CKOPOCTH peakuuu OT
MPUPOABI PEATUPYIOLIUX BELUECTB.

JlaGopaTtopHble onbIThbl. Peakuus 3aMmelleHHs MeOu JKeJIe30oM B
pacTBope MeaHOoro kynopoca. Peakuuu, uayuive ¢ o0pa3oBaHHUEM OCa/Ka, rasa
WK BOAbl. 3aBUCUMOCTb CKOPOCTH B3aMMOIEHCTBUSA COJAHOW KHCIOTHI ¢
MeTalaMK OT HUX MPUPO/bl. 3aBUCHUMOCTb CKOPOCTU B3aUMOJEHUCTBUS LIMHKA ¢
COJITHOM KMCIIOTOM OT €€ KOHLIEHTPALUH.

ITpoduabuble H npogeccHoHANBHO 3HAYHMble 3J1€eMeHThl
conep:kaHusi. [loHstue 00  3yekTponause.  DIEKTPOJM3  PacIlLlaBOB.
[lpakThyeckoe npuMeHeHue HiiekTponusza. Kartanus. [omorensbie u
rereporeHHble KaTaJ1u3aTopbl. [IpomoTOpEBL. Katanutuueckue S/Ibl.
HMuruburopsl.

1.7. MeTan/ibl H HeMeTalJibl

Metamabl. OcoOEHHOCTH CTPOSHHS aTOMOB M KpUCTALI0B. Dusnyeckue
cBoifcTBa MetannoB. Knaccudukauus MeTajuioB MO pasjM4HbIM IIpH3HAKaM.
XUMHUUECKHe CBOMCTBA METANIOB. JIEKTPOXUMHUYECKHUH psAJl HaNpsKeHHH
MeTaslsoB. MeTannorepmus.

OOuie crnocoObl nofaydeHuss MeTaaoB. [loHATHE O MeTaulypruu.
(Cr1aBbl YEPHBIE U 1IBETHBIE.

HemeTamabl. OcoOEHHOCTH CTpoeHMsl aToMOB. Hemeranibl — MnpocTtble
BelUIeCTBA. 3aBUCUMOCTb CBOWCTB TaJlOF€HOB OT UX  [OJIOKEHUS B
[Meproauyeckoit cucreme. OKHUCAUTENbHBIE U BOCCTAHOBHUTE/bHbIE CBOMCTBA
HeMETAJIOB B 3aBUCHMOCTH oT 1X OJIOKEHHUS B psay
3IEKTPOOTPULIATEbHOCTH.

Hdemoncrpauun. Komnekuus merannos. B3aumozneicTBue MeTauioB ¢
HeMmeTalIaMu (Kenesa, LIMHKa U allOMUHUS ¢ cepol.) ['opeHune meTaios.

Konnexuuss HemerannoB. ['opeHue HemeTalnnoB (cepbl, Gochopa, yrius).
Mojenb NpOMBILIJIEHHOW YCTAaHOBKM Ul MPOU3BOACTBA CEPHOHM  KHCIIOTLI.
Koanekuuy MpoayKUMH CUTMKaTHOH MNpPOMBILIIEHHOCTH (CTeka, Qapdopa,
¢asiHca, LeMeHTa pa3Iu4HbIX MapoK U Ap.)



[IpakTHyeckue padoThl.

[TonyueHnue, coOMpaHue U pacrno3HaBaHHUe ra3oB.

PeliieHue 3kcriepyUMeHTaNBHBIX 3a/1a4.

[Ipopunbubie H npogecCHOHAJIBHO JHAYUMBbIE 3J1€MeHTbl
cogep:kaHusi. Koppo3us MeTanioB: XuMHUECKas M DJIEKTPOXUMHUUYECKas.
3aBUCUMOCTbL CKOPOCTH KOPPO3MH OT YCJOBUI OKpysKarolei cpenbl. Crocoosl
3alUTbl  METAJIOB OT KOppO3uH. BpiOOp MeTamnuuecKoW Mocyabl a1
MPUTOTOBJIEHUS MMULLH.

[TonydyeHue HeMeTaIOB ANEKTPOJIM30M PacTBOPOB WK  PacrjaBOB
I1eKTPOJIUTOB.

2. OPTAHUYECKASA XUMUA

2.1. OcHoBHBbIE MOHSITHSI OPrAaHUYECKOH XHMHH H TeOpHUS CTPOEHHs
OpraHUYecKHX COeHHeHU I

[Ipeamer opranuyeckoir xumuu. [IpuponHble, HMCKYCCTBEHHblE H
CUHTETHUYECKHE opraHuyeckue BellecTBa. CpaBHEHHUE OPraHUYECKHUX BELECTB ¢
HEOpPraHUYEeCKUMH.

BaneHTHOCTb. XUMUUECKOE CTPOSHHUE KaK MOPSA0K COeIMHEHHs aTOMOB B
MOJIEKYJTbl 110 BaJCHTHOCTH.

Teopusi cTpoeHust opraHudeckux coeauHenuit A.M. byraeposa.
OCHOBHbIE MOJNIOKEHUSI TCOPUH XMMHUUYECKOI0 cTpoeHud. [3omepus n uzomepsil.
Xumudeckue GOpMyINbl U MOJEIU MOJIEKYT B OPraHUYECKON XUMHH.

Kaaccudpukauusi opranuveckux seutecTB. Kiaccupukauuss BellecTs
[10 CTPOCHWIO YIJIEPOJHOrO cKeleTa M HaJIW4YMI0 (DYHKUHOHAJBHBLIX [PYII.
["'omosoru u romosorust. OcHoBbl HoMeHki1aTypel [UPAC.

Kiaccupukauusa peakuwii B opraHuyeckoil xumuH. Peaxkuuu
MPUCOETUHEHUS (TUAPUPOBAHUS, TAJOFeHUPOBAHHS, TMAPOraJOreHUpOBaHUS,
rUpaTaumu). Peaxkuuu OTLUETJICHUA (AeruaApupoOBaHHs.
JAerWApOraJoreHMpoBanus, JAeruaparauun). Peakuuu 3ameulenus. Peakuuu
H30MepHU3aLHH.

Hemoncerpauun. Moaend  MOJEKYJl  IOMOJIOTOB M HU30MEPOB
OpPraHuveCcKUX COEJAMHEeHNH.

JlabopaTopHbie ONBbITHI. M3rorosienue MoOJeJIeH MOJIEKY.I
OpraHU4YeCKUX BeleCTB.

IpopunbHbie u  npogeccHOHATBLHO  3HAYHUMbIE  3JIEMEHThI
cogep:kanusi. CpaBHeHUe KiaccuUKAUMM COEIMHEHWH MW KjlaccUuPHUKaLUu
peaklMi B HEOPraHWYECKON U OPraHWYeCcKOl XUMUHU.

2.2. ¥YrneBoaopoabl H UX NPHPOAHBIE HCTOYHHKH
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AJIKaHbl. AJIKaHbl: TOMOJIOTHYECKUH psAJl, U30MEpUd U HOMEHKIaTypa
ankaHoB. XHMMMYECKME CBOHCTBA ajkaHOB (MeTaHa, 73TaHa). TOpeHue,
3aMelleHue, pasjiokeHue, Aeruapuposanue. [lpyumeHenue ankaHoB Ha OCHOBE
MX CBOMCTB.

AJIKeHbI. DTHJIEH, ero mnojaydeHue. ['OMONOrHYECcKUN psll, U30MeEpUs u
HOMEHKJaTypa  ajKeHOB. XHMHUECKHE CBOWCTBA  DTHUIIEHA.  TOpEHHE,
KaueCTBeHHbie peakuuMu (obOecliBeyMBaHMe OpOMHOH BOJLI M pacTBOpa
nepMaHraHara Kajaus), ruapatauus, nonuMepusauus. Ilpumenenue sTusieHa Ha
OCHOBE €0 CBOMCTB.

JAueHbl U Kayuykd. [londarve o nuMeHax Kak YrJIeBOAOPOOAxX ¢ ABYMS
JABOMHBIMM CBSI3SIMH. XHMHWYeCcKHe cBoiicTBa OyraaueHa-1,3 u wu3ompeHa:
obecliBeurBaHUe OPOMHOM BOJbBI U MOJIMMEpU3aLMs B KaydyKU. HarypanbHbii v
CUHTeTUUYECKHE KayuykU. Pe3uHa.

AJIKMHBI. AlleTWieH. XHMHUUYECKME CBOHCTBA alleTHJIEHA: TIOpeHHe,
oOeciliBeUrMBaHUe OpOMHONW  BOJbl, TPUCOEAMHEHHE  XJIOPOBOJAOPOId H
ruapatanus. [lpuMmeHeHUe alleTHIeHa Ha OCHOBE CBOMCTB. MeKkiaccoBas
U30MEepUs C allKaJuCHAMHU.

Apenbl. benson. Xumuueckue cBoiicTBa O€H30J1a: TOpeHHE, peakiUu
3aMellleHus (ranoreHuposanue, HUTpoBanue). [Iprumenenue OeHs3oa Ha OCHOBE
CBOWUCTB.

[TpupoaHble HCTOYHUKHU YriaeBoaopoaoB. [IpupoaHelil ras: cocras,
NpUMEHEHHEe B KaUeCTBe TOIJIMBA.

Hedb. CocTas 1 nepepabotka nedru. [eperonka Hedru. Hedprenpoayxol.

Jdemoncrpauun. [opeHde meTaHa, 3TWIEHa, aueTuneHa. OTHOlLEHHe
MeTaHa, ITWJIeHA, aueTh/ieHa U OeH30Jla K pacTBOpaM MepMaHraHaTta Kajius W
OpoMHo# Boae. [lonydyeHue aueTuneHa TI'MAPOJIM30M KapOMIa KajbLHUS.
Komnexkuust odpaszuoB HepTtn u Hedrenpoaykros. Kosnexkuus «Kamennbii
VIOJ1b U MPOAYKLHMSI KOKCOXUMHUYECKOTO IIPOU3BOACTBAY.

JlaGopatopHble onbIThl, O3HaKOMIIEHHE C KOJIeKLMeH o0pa3LoB HedTu
¥ TMPOAYKTOB ee mnepepadoTkd. O3HaKOMIIEHUWE C KOJUIEKUMEH Kay4dyKoB H
o0pa3uaMy U3JEIUN U3 PE3UHBI.

Ilpopuabubie ©  npodeccHOHAJBLHO  3HAYHMbIE  JJIEMEHTBI
coaep:xkanust. Ilpasuio B.B. MapkosHukoBa. Knaccudukauns ¥ HazHadeHHe
kaydykoB. Knaccudukanuus v Ha3HaueHHe pe3uH. BynkaHn3alms Kaydyka.

[ToaydeHue aieTHIeHa NUPONHM30M MeTaHa W KapOMAHBIM CHOCOOOM.
Peakuus noaumepuzauuu  BUHWIXJopuzaa. [lomuBuHMAXIOpUO M €rO
npuMeHeHue. TpuMepusauus alueruieHa B OEH301M.

[lonsitue o0 »KcTpakuuu. BoccTaHOBIeHUE HUTPOOEH30/1a B AHMIIMH.
["omonoruyeckuit psia apeHoB. Tonyon. Hutposanue Tonyosa. TpoTua.

OCHOBHbIE HaNpaBICHHS TPOMbILIICHHON NepepaboTKU MPUPOJHOIO raza.

[TonyTHbIi HedTAHON a3, ero nepepadoTka.

2.3. Kuciiopoacoaep:kaiine opraHH4ecKHe coOeTHHeHU s

Cnuprel. [lonydeHue staHona OpoxkeHHWEM T[JIHOKO3bl W TUApaTaluein
STWieHa. [ uapokcunbHas rpynma Kak QyHkudoHasbHass. [lonsatue o



13

Mpe/e/bHbIX  OJIHOATOMHBIX CHOHUpPTax. XHMHYEeCKHe CBOWCTBA 9JTaHoOja:
B3aUMOJCHCTBHE C HATpUeM, oOpa3oBaHME MPOCTbIX U CIOKHBIX 3(OUPOB.
OKMCJIEHWE B anbaerdi. [llpumeHeHue »5STaHoja Ha OCHOBE  CBOWCTB.
AJIKOTOJIU3M, €0 MOCJAEACTBUSA U NPEAYIIPEKIEHHE.

['auuepuH kak npejacTaBuTes b MHOTOATOMHBIX cUpTOB. Kauecrsennas
peakl1si HA MHOrOaTOMHbIe crUpThl. [[puMeHeHue riinLepuHa.

®enou. Duznyeckde W XUMHUUECKHME CBoMcTBa (peHosa. B3aumuoe
BJIMSIHUE aTOMOB B MOJIEKYJIE (peHOJIa: B3aUMOAEHCTBHUE C THAPOKCHIOM HATpUs
1 a30THOH kucjaoTo. [lpuMeHeHue (peHONa HA OCHOBE CBOMCTB.

Aabaeruasl. [loHatne o0 anpjgernnax. AJjpIerujaHas rpymna Kak
¢yHKuMoHanbHass. @dopmanpaerua M €ro  CBOWCTBA:  OKMUCIIEHHE B
COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAaHOBJIIEHHWE B COOTBETCTBYIOLUMH CIUPT.
[lonyuenne  anpaeruaoB  OKHUCJIEHHEM  COOTBETCTBYIOLUMX  CIHUPTOB.
[TpumeHeHue GopMmasibiieruia Ha OCHOBE €ro CBOHCTB.

KapboHoBble  kucaorbl. [lonstue o  KapOOHOBBIX  KMCIOTax.
KapbokcunbHast rpynna kKak (QyHKUMOHalbHas. [ omojoruueckuil  psn
MpeAeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHcJOT. [losydeHue kapOOHOBBIX
KMCJOT OKHC/JEHHEM allbJIeTH/I0B. XUMHYECKHE CBOMCTBA YKCYCHOH KHUCIIOTBI:
o0lIMe CBOMCTBA C MHHEpaldbHbIMH KHUCIOTAMH W peakuus STepUPUKALNM.
[lpyMeHeHHe YKCYCHOH KWUCTOTbl Ha OCHOBE CBOMCTB. Bbicuiue KUpHble
KMCJIOTh!I Ha MPUMEpPe NaibMUTHHOBOH U CTEAPUHOBOM.

Chaoxkuble dpupbl U KUPBI. [lonydueHue CIOKHBIX 3(PUPOB peakuuel
yreprudurauny. Croxeble 3¢pupbl B Npupoae, ux 3HaueHue. Ilpumenenue
CJIOKHBIX 3()UPOB HA OCHOBE CBOWCTB.

Kupbl kax crnoxHble »upbl. Knaccuduxauus KupoB. XHMHYECKHE
CBOMCTBA KUPOB: TUAPOJIU3 U TMAPHPOBAHHUE KUAKUX KUPOB. [lpumeHenue
’KUPOB Ha OCHOBE CBONCTB. Mbla.

YraeBoabl. YTraeBo/bl, UX KlacCHUPUKALMA: MOHOCAXapuIbl (INHOKO3a,
bpykTo3a), Iucaxapu/ibl (caxapo3a) U nouucaxapuabl (KpaxMail U LEeJuIio103a).

['mroko3a — BewlecTBO ¢ JIBOWCTBEHHOW (YHKUMEN — allbAerHIOCIUPT.
XHUMUYECKHe CBOWCTBA TIJIKOKO3bl: OKHUCJIEHME B [JIIOKOHOBYIO KHUCIIOTY,
BOCCTAHOBJIEHHE B COPOMUT, cnupToBoe OpoxeHue. [IpuMeHeHHe IUHOKO3bI Ha
OCHOBE CBOUCTB.

3HayeHUE YIJIeBOAOB B KMBOH NMPUPOAE U KU3HHU yenoseka. [loHsATue o
peaKuMsX MOJUMKOHJIEHCAUMH M TUAPOJM3a Ha MPUMEPE B3aMMOIPEBPALUEHUI:
rIrK03a —> rojMcaxapml.

demoHcTpauud. OkuciaeHde cnupra B anpaeruia. KadecTBeHHble
peakuMHM Ha MHOroaroMHble COUpThl. Peakuusi cepeOpsiHOro 3epkasa
albJEruI0B U T0KO3bl. OKHUCIeHHEe albJerdoB U TJIOKO3bl B KUCIOTY C
noMoubto ruapokcuaa meau(ll). KaudectBeHHas peakumss Ha Kpaxmad.
Konnekuus »pupHbIx maces.

JlaGopaTopHble onbITbl. PacTBOpeHHWEe T[IHULEPUHA B BOJAE H
B3aumoneiicteue ¢ ruapokcuaoM Meau(ll). CpoiicTBa yKCYCHOM KHCJOTSI,
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o0LIKe CO CBOMCTBAMU MUHEpaibHbIX KUCIOT. JJOKa3aTebCTBO HENPEAETLHOrO
XapakTepa JKMAKOro Kupa. Bsaumoaeuctsue TIJIOKO3bl W Caxaposbl ¢
rugpokcuoM Menu(ll). KavectBenHast peakuus Ha Kpaxmad.

[fpopuiabuble M npodeccHOHANBHO  3HAYHMBIE  3JIEMEHTDI
conep:kaHusi. MeTHIIOBBIA CNIUPT W €ro  HUCMOJb30BaHME B KayecTBe
XUMUYECKOTO  ChIpbsi. TOKCHYHOCTb METAaHO/la U [paBuja  TEXHUKH
0e30MacHOCTU npu padoTe ¢ HUM. DTUIEHIVIMKOJb W €ro MpUMeHEeHHe.
TOKCUYHOCTD YTUJIEHIVIMKOJS M NpaBuiia TEXHUKY O€30MacHOCTH NpU padbore ¢
HUM.

[TonukonaeHcauus (popmasipaeruna C beHoNOM B
penonodopmanbaeTuaHy0 cMony. Auetanpaerua. llonstwe o KeroHax Ha
npumepe aleToHa. [ [pumeHeHue aueToHa B TEXHUKE U [IPOMbILITIEHHOCTH.

MHoroobpaszue  KapOOHOBBIX  KMCJIOT  (UlaBejeBas  KHCI0TA  Kak
JBYXOCHOBHAsl, aKpHJIOBasi KUCIIOTa Kak Helpeae/bHas, OeH30iMHas KUCI0Ta KaK
apomaruyeckas).

[TnenkoobOpasytowe macia. 3HayeHMe  KHUPOB B TEXHOJIOIWH
MPUroToBJEHHUs MUK, CHHTETHYECKHE MOIOILIME CPENICTBA.

MonouHokucioe OpokeHHe [H0Ko3bl. KHCIOMOSOYHBIE  NPOIYKThI.
(Cus1ocoBaHUE KOPMOB.

2.4. AzoTcoaep:kamne opraHudyecke coeauHeHus. [osmumepnl

Amunbl. TloHstue 00 amuHax. AnudaTdyeckue  aMHUHbI,  HMX
Kraccudukauuss U HOMEHKJIatypa. AHHJIMH, KaK OpraHM4ecKoe OCHOBaHHE.
[lonyyenue aHuaMHA U3 HUTpoOensosa. [lprumeHeHMe aHUIIMHA Ha OCHOBE
CBOWCTB.

AMHHOKHCJIOThI. AMHWHOKHCAOTBI KakK amdoTepHble,
OM(PYHKUMOHANbHBIE OpraHUYyeckue COeAUHEHUs. XHMMUUYECKHEe CBOWCTBA
AMHHOKUCJIOT, B3aMMOJEUCTBHE CO ULIENOYAMU, KUCJIOTAMM U APYTr € APYrom
(peakuus noaukoHaeHcauuu). flentuanas cBs3p ¥ noaunenTtuasl. [Ipumenenne
AMUHOKUCIOT Ha OCHOBE CBOMCTB.

Beaku. IlepBuuHas, BTOpUYHAs, TPETUUYHAS CTPYKTYpbl O€JKOB.
XUMHYeCKUe CBOHCTBA OCJIKOB: FOpeHWe, AeHaTypauus, 'MAPOIU3, LBETHbIE
peakuuu. buonoruueckue GyHKUUH OEIKOB.

[Monumepsl. benku v noaucaxapu/ibl Kak OMONOJUMEPSI.

BonokHa, wux kmaccudukauus. IlonydeHue BoNoKoH. OTaelbHbIe
MpeaCcTaBUTEIM XUMUUYECKUX BOJOKOH.

HemoHcTpauuu. B3auMmoaeucTBue aMMMaka M aHWIMHA C  COJISTHOH
KucjoTol. PeakiiMss aHuauMHa ¢ OpoMHOM BOAOH. Jloka3arenbCcTBO HaM4us
(YHKLMOHALHBIX IPYIN B pacTBOpax aMUHOKHUCIOT. PacTBopeHue u ocaxneHue
OenkoB. L{BeTHbIe peakiuu OenKoB. ['opeHue NTUYbero nepa v WePCTIHOW HUTH.

JlaGopaTopHble onbiThl. PacTBopenue OenkoB B Boje. OOHapykeHUe
Oe/IKOB B MOJIOKE KM B MSCHOM OyiboHe. JleHaTypauusi pacTBopa Oeska
KYPUHOI'O siilla CHUPTOM, pacTBOpaMH COJIeH TSKEIbIX META/NIOB U IpH
HarpeBaHHUH.
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IMpakTuyeckne padoThbl. PelieHUe SKCHEPUMEHTANbHBIX 3al1av Ha
HICHTH()UKALHIO OPraHUYECKUX COeAUHEHUH.

[IpopunbHubie M npodgecCHOHAIBHO  3HAYHMBIC  JJIEMEHTDI
coaep:kaHUsl. AMHHOKanpoHoBas kucjiota. KanpoH Kak MpeiacTaBuTeNb
MOJHUAMUAHBIX BOJIOKOH. Hcnonp3oBanue ruaposiusa  OelIKoB B
MPOMBIILJIEHHOCTH.  [TOMMBUHUAXJIOPKUA, MoauTeTpapTOpITHIeH (TedroH).
Mdenonodopmalibaeruinbie niaacTMaccesl. Llemtynoun.
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[IPUMEPHBI TEMATUYECKWM TJIAH

| KonnvecTso
| HauMeHoBaHHe pa3/ie/loB U TEM 4aCcoB
L [14
' Beenenue. Mctopust XxuMUH 2 ;
1. O0as ¥ HeOPraHU4eCKas XHMHUSA 72 j
~1.1. OCHOBHbIE MOHATUSA U 3aKOHBI 6 |
- 1.2. Tepuoaunueckuii 3akoH u [lepuoaudeckas cucrema ) |
- xuMuueckux siaementos .M. Menaeneesa u CTpPOEHUE 1
aToMa |
1.3. CtpoeHue BelecTBa 16
1.4. Bona. PacTBOpbI. DJIEKTpOIIMTUYECKAS AUCCOLUALIUS 12 i
- 1.5. Knaccudukauns HEOpraHMYECKUX COEAMHEHUN U UX 12 |
| CBOMCTBA
' 1.6. XuMuueckue peakLuu 16 |
' 1.7. MeTanisl 1 HeMeTanbl 6 |
| 2. Oprannveckasi XHMH#A 40
' 2.1. OCHOBHbIE MOHATHS OPraHHUYECKOH XUMHHU 1 TEOPUS 4
| CTPOEHHS! OPraHHUECKHX COeMHEHMUI
' 2.2, YrieBoAOpOAbl M UX MPUPOIHBIE MCTOUHHKH 14 |
2.3. Kucnopoaco/eprkauide OpraHuyecKue CoeIMHEeHus 12 |
- 2.4. AzoTcoepkauilMe opraHu4eckrue COeIMHEHHUS . 6
brononumepsl.
114

Uroro




TPEBOBAHUSA K PE3YJIBTATAM OBbYYEHUS

B pesynbraTe H3yueHUs y4eOHOH JUCUMUILIMHBI « XUMUSA» 00yYaroILHiCs
JOJKEH

3HATH/NMIOHUMATh:

¢ Ba)kKHeiflllHe XHMMHYeCKHe MOHSTHSI: BELUIECTBO, XMMMUYECKUH 3JIEMEHT,
aToM, MOJIeKyJa, OTHOCHUTE/bHbIE aTOMHas M MOJIEKYJsipHass MaccChbl, MOH,
anaoOTPOMNHUs, H30TOMbI, XWUMWUYECKas CBSI3b, 3JICKTPOOTPHULIATETLHOCTD,
BAJIEHTHOCTb, CTEleHb OKUCJICHMs, MOJIb, MOJISIPHAs Macca, MOJAPHBIN
o0beM  ra3oo0pa3HbIX  BeLIECTB,  BellecTBAa  MOJIEKYJISPHOrO W
HEMOJICKYJISIPHOTO  CTPOEHUS, PacTBOPbI, SJIEKTPOJUT M HEMIEKTPOIIUT,
WIEKTPOJIUTUYECKAsE  JIUCCOLIMALUS, OKWUCIWUTENb UM BOCCTAHOBUTEJIb.
OKHCJIEHHE ¢ BOCCTAHOBJEHME, TemI0BOH 3(QeKT peaxuuu, CKOpOCTb
XUMHUYECKOH peakUuMH, KaTajiu3, XUMHUUECKOe pPaBHOBECHE, YIJIEPO/IHbIH
ckelseT, QYHKUMOHAIbHAS TPYyTa, H30MepPHs, TOMOJIOTUS;

® OCHOBHbIE€ 3aKOHbI XHMHH: COXPAHEHUS MaccChl BEILECTB, MOCTOSHCTBA
cocTaBa BeuiecTs, Ilepuoanueckuit 3akon JI.M. Menneneesa;

® OCHOBHbIe TEOPHH XHMHH; XUMUUECKOH CBS3MU, DIIEKTPOJUTHYECKOH
JUCCOLIMALIMU, CTPOCHUSI OPraHUYECKUX U HEOPraHUYECKMX COeIMHEHUH;

e BaKHeiilllMe BelIECTBA W MATEPHAJIbI: BAKHEHIIME METAUIbl W CIUIABBI;
cepHas, CoOJIgHas, a30THas M YKCYCHAash KUCJIOTBHI; OJlaropoJHble Tra3bl,
BOJIOPO/I, KUC/IOPO/, FajOreHbl, IeJ0YHbIe METAJIJIbl; OCHOBHbIE, KUCTIOTHBIE
1 amdoTepHble OKCHUAbl U TUAPOKCHABI, LIEJI0YM, YIJIEKMCIBIA U YrapHbIi
rasbl, CEpHUCTBIN ra3, aMMHUaK, Boja, NPUPOAHbBINA a3, MeTaH, 3TaH, dTUJIEH,
alleTH/IeH, XJIOPUI HATpUsl, KapOOoHaT U TUApOoKapOoHAT HATpHUs, KapOoHaT U
docdar Kanbuusa, OCH30JI, METAHOJ M ITAHON, CIOXKHbIE 3PUPbI, KHUPbI,
MblJIa, MOHOCaxapu/bl (IJI0K03a), AMcaxapyibl (caxaposa), Moaucaxapuibl
(KpaxMas M LeJlT0J103a), aHUJIMH, aMUHOKHUCIOTBI, O€JKH, UCKYCCTBEHHbIE U
CHHTETUYECKHE BOJIOKHA, KayuyKH, [J1aCTMacChl;

YME€Tb:

® Ha3bIBATbh: W3Yy4YCHHbIC BELIECTBA MO TPUBUAIBHON WM MEKIYHapOIHOH
HOMEHKJIaType;

e onpeaesiTb: BAJECHTHOCTb U CTEMNEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB,
TUIT XMMHYECKOW CBSI3M B COEJIMHEHMAX, 3aps/] UOHA, Xapakrep Cpelbl B
BOAHBIX pacTBOpaX HEOPraHUYEeCKMX U OPraHMYecKUX COEeIHHEHUH,
OKUCJIUTENIb W BOCCTAHOBUTENb, NPUHAAIEKHOCTh BELUECTB K pPasHbIM
KJIaCCaM HEOPraHWYEeCKUX U OPraHUYeCKUX COEeAUHEeHUM;

® XapaKTepH30BaTb: 3JIEMEHTbl MajlblX MNEPUOAOB MO UX I[OJOKEHUIO B
[lepuonuueckoii cucreme /.M. MeHaeneea; oduiMe XMMHYECKHE CBOMCTBA
METAJJIOB,  HEMETAIJIOB, OCHOBHBIX  KJIACCOB  HEOPraHUYECKUX U
OpPraHUYeCKHUX COEAMHEHUH; CTPOECHUE U XUMHUUYECKUE CBOUCTBA U3YUCHHBIX
HEOpraHU4YeCKUX U OPraHU4eCcKUX COeIMHEHMH;
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00BSICHATH: 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHMUS,
MPUPOAY XUMHYECKOH CBSI3M (MOHHOM KOBAJEHTHOH, METANIMYECKOH U
BOJIOPOJIHOM ), 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peaKkLuu U M0JOKeHHe
XHUMHYECKOTO PaBHOBECHS OT Pa3/iMyHbIX (PAKTOPOB;

BBINOJIHSATh XHMHYECKUI IKCHEPHMEHT: N0 PAaClO3HABAHUIO BaXKHEHIINX
HEOPraHMYECKHUX U OPraHUYECKUX COC/IMHEHUH;

NPOBOAUTb: CAMOCTOSATEbHbIH MOHUCK XMUMHUYECKOW HH(pOpPMaLUU ¢
UCIOIb30BaHUEM Pa3JIMUHbIX UCTOUHUKOB (HAY4YHO-MOMNYISAPHBIX W3JaHHMH,
KOMITBIOTEPHBbIX  0a3 [JaHHbIX, pecypcoB MHTepHeTa); HCMonb30BaTh
KOMIIBIOTEPHbIE TEeXHOJOrMK MJisi 00pabdOTKUM U Mepefaud XHUMHYECKOH
HHpOpMaALIMK U ee MPeACTaBICHUs B pazindHbIX (hopMmax;

CBSI3bIBATBH: HW3Y4YEHHbIH MaTepuan Cco CBOel  NpogeccroHalbHOH
AeSATENBHOCTBIO;

pelaTh: pacueTHbIe 3a/1auu 10 XUMHUYeCKUM (hopMyslaM U yPaBHEHUSAM;

HCIMOJIB30BATb ﬂpl/lOﬁpeTeHHble 3HAHUA H YMCHHS B ﬂpaKTl/I‘{eCKOﬁ
1esITeJIbHOCTH H NOBCEAHEBHOH KU3H:

JUISL OOBSICHEHUST XUMHUYECKUX SIBICHUH, IPOUCXO/IALIUX B IPUPOJE, OBITY U
Ha [IPOU3BOJCTBE;

ofnpesesieHUss BO3MOKHOCTH TMPOTEKaHUS XMMHUYECKHMX [peBpalleHuid B
pa3JIMUHBIX YCIOBUSIX U OLUEHKH KX MOC/IeACTBUM;

IKOJIOFMUYECKH IPaMOTHOIO MOBEICHUS B OKPYKatoLlen cpese;

OLIEHKH BJIMSIHUS XMMMUHYECKOro 3arpsi3HEHUs] OKpY»Kalolled cpelbl Ha
OpraHu3M 4eJoBeKa W APYIrHe KUBbIC OPraHU3MbI;

Oe3oracHOro oOpalleHHs C TOPOYMMHU W TOKCHYHBIMH BELIECTBAMH H
nabopaTopHbIM 000PY0BAHHEM;

MPUTOTOBJIEHHS pACTBOPOB 3aJaHHOM KOHLEHTpaUuu B OBITY W Ha
MPOU3BOJACTBE;

KPUTHYECKOM  OLIEHKM  JOCTOBEPHOCTHM  XMMMUECKOH  HH(pOPMaLMH,
MOCTYyTaroIIeH U3 pa3HbIX HCTOYHUKOB.
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INPUMEPHBIE TEMbI PEGOEPATOB

buorexnonorus v reHHas uHxeHepust — TexHojsoruu XXI Bexa.

HaHnoTexHOJOTHS Kak NpUOPUTETHOE HaIlpaBieHHe pa3BUTHS HayKd M
rnpoussBoacTea B Poccuiickoit denepanuu.

CospeMeHHble METOAbI 00e33apaKMBaHUsl BOJIbI.

Kuszub u gesrensHocTh /.M. Menneneena.

Cunre3 114-ro anementa — TpuyM@ pocCUHCKUX (PU3UKOB-5IEPILIUKOB.

M3oTonsl Bogopoaa.

OxpaHa okpyatolleil cpelibl OT XUMUUECKOr0 3arpsi3HEHHUS.

KonnyecTBeHHbIE XapaKTEPUCTUKH 3arPsS3HEHUS OKPYKAIOLLEH cpe/ibl.

Ilpumenenue TBepmoro M razoo0OpazHoro okcuaa yriaepoaa(lV) s
MULIEBOU NMPOMBILLJIEHHOCTH.

3alMTa 030HOBOIO 3KpaHa OT XUMHUUYECKOro 3arpsa3HeHu .

Kocmeruueckue renu.

[IpuMeHeHuHe cycneH3ui U 3MyIbCUH B MULLIEBON MPOMBILLIIEHHOCTH.

Bopna kak peareHT M Kak cpeaa /uisi XMMUYECKOTO Tpoliecca.

Tunsl pacTBOpOB.

JKusHb u gesarensHocTs C. Appenuyca.

YcTpaHeHHe KeCTKOCTH BO/Ibl HA MTPOMBbILLIJEHHbBIX TPEANPUATHSIX.

Mcnonb30oBaHMe MHHEpaNbHbIX KUCJIOT Ha MPEANPUSITUSX [ULIEBOrO
npogus.

Mcropus runca.

[ToBapeHHas coJib KaK XUMUUYECKOE ChIphE.

Peakuus ropenus B ObITY.

Kparkue cBeneHus MO  UCTOPUM  BO3HUKHOBEHHUS U Pa3BUTHUSA
OpraHHYeCKON XMMHH.

JKuseb U nedrenbHocTh A.M. ByTieposa.

Ponb OTE4YeCTBEHHBIX YUYEHbIX B CTAHOBJIIEHWW U DPa3BUTUHU MUPOBOU
OpraHUYeCKONW XUMHUHU.

JKOJIOTHYECKUE aclleKThbl UCIIOIBL30BAHUS YIVIEBOJOPOJIHOIO ChIPbS.

HcTopus oTKpbITHS U pa3padoOTKU ra30BbIX U HEPTAHBIX MECTOPOXKIACHUH
B Poccuiickoit denepauuu.

ApomaTHyecKue  YIJEeBOAOPOJAbl KaK Chlpbe A MPOU3BOACTBA
necTUUMI0B. Bpen necTuUMI0B B MPOAYKTAX NUTAHUSL.

Yri1eBoabl U UX POJIb B ) KUBOU NIPUPO/IE.

Pa3BuTHe caxapHoil npomellieHHOCTH B Poccuu.

Ponb yriesonos B moeit 0yayieit npodeccuoHanbHON AeATeNbHOCTH.

Metanoun. bruosiornyeckas ponb, si.

JTaHOJ: Besiyaiilllee 0aro U cTpaiiHoe 3J10.

AJKOroJIN3M U ero npoguiaKTHKa.

MHoroaromHble  cnupThl B Moed Oyayuweil npodeccroHalbHON
JEATENLHOCTH.

MypaBbHHas KMUCNOTA B IPUPOJIE, HAYKE K NPOU3BOACTBE.



WcTopus ykeyca.

CnosxHble 3(Upbl U UX 3HAYEHHE B IIPUPOJE, OBITY U NPOU3BOJICTBE.

JKuppl KaK NpoAyKT NATAHUS U XUMHYECKOE ChIPbE.

HexBarka nponoBoJIbCTBUS Kak [J00ajibHass NpodsieMa YelnoBeuecTBa H
MYTH €€ PEIICHHUS.

Mpina: npouuioe, HacTosiulee, Oy Lyiiee.

CpeacrTea TI'MTHEHbl HAa OCHOBE KHUCJIOPOACOAEPKALLMX OPraHUYeCKUX
COE/IMHEHHH.

Cunretuueckue Motolue cpeactaa (CMC): 10CTOMHCTBA U HETOCTATKHU.

AMHHOKHCIIOTBI — KKUPIUUUKWY» OETKOBBIX MOJIEKYI.

CHHTeTHYeCKHE BOJIOKHA Ha aMUHOKHCIOTHON OCHOBE.

Jeduuut Oenka B MUILIEBBIX MPOJAYKTaX M €ro MpeojoseHHe B paMKax
r100ajabHOMN NPOJOBOIBCTBEHHON NPOrpaMMBbl.

XuUMUst 1 OUOJIOTUST HYKJIICUHOBBIX KHCJIOT.
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PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas

["a0bpuenan O.C. Xumus: yued. s ctyl. npod. y4ed. 3aBenenuii / O.C.
["abpuensn, M.I'. Octpoymos. — M., 2008.

["adpuensH O.C. XuMus B TecTax, 3aaadax, ynpaxHeHusX: yued. nocodue
AN CTyA. cped. npod. yuedHbix 3aBeaeHui / O.C. [N'abpuensn, I'.[". JlbicoBa -
M., 2006.

['adpuenst  O.C. Tlpaktukym 10 oOwWENH, HEOPraHUYecKoh U
OpraHUYeCcKON XUMUM: yued. mocodue A CTya. cped. npod. yued. 3aBeneHun /
["abpuensin O.C., Octpoymos WU.I'., Jopodpeera H.M. — M., 2007.

["abpuensn O.C. Xumus. 10 knacc. [lpodunbublii ypoBeHb: yqed. as
ooweoOpazosar. yupexaenud / O.C. TlabpuensH, O.H. Mackaes, C.1O.
[Tonomapes, B.W. Tepenun. — M., 2005.

['abpuensn O.C. Xwumusa. 10 kimacc. bazoBblii ypoBeHb: yuel. s
oOleoOpazoBar. yupexaeHui. — M., 2005.

["abpuesan O.C. Xumus. 11 knacc. [IpodunbHblil ypoBeHb: yued. Ans
oOwweodpasosar. yupexaenuii / O.C. ['adpuensiy, [.I".JIsicoBa. — M., 2006.

["abpuenssn O.C. Xumus. 11 knacc. ba3oBelil ypoBeHb: yued. s
o0LeoOpazoBar. yupexaeHui. — M., 2006.

JonojiHuTe/ibHAS

["abpuensn  O.C. Xumus: oprad. xumus:  yueb. s 10 k.
o011e00pa3zoBar. yupexaeHu ¢ yrinyomn. usyueddem xumuu / O.C. ['abpuensiH,
M.I". Octpoymos, A.A. Kapuosa — M., 2005,

["aOpuensn O.C. Obuwias xumus: yued. ang 11 k. obueoOpasopar.
VUpPeKIeHHUH ¢ yrayos. uzydenueM xumuu / O.C. ['abpuensH, U.I". Octpoymos,
C.H. Conosre, ®.H. Mackaes — M., 2005.

["'adpuensn O.C., Bonosuk B.B. EnuHbiil rocygapcTBEHHBIH 3K3aMeH:
Xumus: CO. 3aaaHuil ¥ ynpaxHeHui. — M., 2004.

["'adpuensan O.C., OctpoymoB WU.I'. Xumusi: ITocobue nas nmoctynaromux
B BY3bl. — M., 2005.

["'abpuensn O.C., OctpoymoB W.I'., Octpoymora E.E. Opranuueckas
XUMUS B T€CTax, 3a4adyax u ynpaxHeHusix. — M., 2003.

I'abpuensn O.C., OctpoymoB WM.I'., Benenckas A.I'. OOwas xumusi B
TecTax, 3ajavax u ynpaxHeHusax. — M., 2003.

bpayn T., Jleme#i I'.}O. Xumus B ieHtpe Hayk: B 2 1. — M., 1987.

Epoxun KO.M. Xumusi. — M., 2003.

Kysbmenko H.E., Epemun B.B., TTonkos B.A. Kparkuii kypc XUMHH. —
M., 2000.

[Mnuyruna [.B. XuMus 1 noBceiHeBHAs KHU3Hb YenoBeka. — M., 2004,

TuroBa U.M. Xumus u uckycctso. — M., 2007.

Turoa M.M. XuMHMs M HCKYCCTBO: OpPraHM3aToOp-MPaKTUKYM s
ydamuxces 10-11 knaccoB 0buieodbpa3zoBaTebHbIX YUpexaeHui. — M., 2007.
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Epoxun KO.M., ®posnos B.M. COopHUK 3a1a4 M yIpaXHEHUH 10 XUMUU

(C AMIAKTHYECKUM MaTephasom): yued. mocodOue Ui CTYIeHTOB CpeaH. npod.
3aBe]. — M., 2004.

["adpuensn O.C., JIpicoa I'.I'. Xumus B TecTax, 3aaadax u yIIpaKHEHUIX:
yue0. nocodue. — M., 2004.

["adpuensu O.C., OctpoymoB M.I'. Xumusi: yueOHuk. — M., 2004.

["a6puensn O.C., OctpoymoB W.I'., Jlopodeea H.M. Ilpaktukym mno
00LLeH, HeopraHUUeCcKON 1 opraHuueckoi xumuu: yaed. nocodoue. — M., 2003,

Epoxun HO.M. Xumus: yueOHuk. — M., 2003.

COJAEPKAHUE

[TOSICHUTEABHAS 3AMHCKA ... ittt e e e e, 2
HpumepHoe copepraHue Yy4eOHOH AMCUMIVIHHBI ..........oeoe.... 6

BBEACHME. .. 6
1. O011ast U HEOPTaHUUECKAS XUMUS . .eunettienteaieiiiieenieeenieeennn, 6
2. OPraHHUECKAT XUMMS «..vvttrie ittt ettt ittt et entenee et eiieesieeeenes ]
[IpuMepHBIH TeMaTHYECKHH MJIAH ... ..., 16
TpeOoBaHHA K Pe3yIbTATAM OOYHEHHUS .....oovvveininnnnnninnnn... 17
IIpumepHbie Tembl pedepaToB. ... 8

PexomMeHayeMast INTEPATYPA ...t
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HaumenoBanue pa3ac/ioB H TeM ) Koimnuecrso vacos

I
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\

I DU3UKO-XUMHYECKHE H3MEHEHUS MTHLULEBbIX 46
NPOAYKTOB B MPOLECCE [IPUTOTOBIICHUS! [THLLM. )
I, XuMH4ecKue npoueccsl npu TeXHOIOrMUYeCKOl | 2
obpadotke. )
2. OCHOBBI PU3UYECKON XUMUH. | 20
2.1, OCHOBHbIE MOHSTHS TCPMOLTHAM K |
2.2. ArperaTHble COCTOSIHUSI BELLECTBA. { S
2.3. XHUMUUYeCKasi KHHETHKA. ‘ <
2.4. CBolicTBa pacTBOPOB. | S
3. Koanouanast Xumus. 12
3.1. HucnepcHble cuCTEMBI. 6
3.2. CBOMHCTBA NOJAMMEPOB. | o
4. OU3HKO-XUMHUECKHE H3MEHCHHS GEAKOB, SKHPOB M | 4
YIJIEBOJIOB.
5. TlosumepHas nocyna B muiLeBoi | 2
MPOMBILLJIEHHOCTH. N
I1. ‘JJIeMeHTapHble OCHOBbI AHAIN3A MTHILICBbIX 30
L HPOJYKTOB.
[. KoHTpo:1b KauecTsa NHLLEBLIX HPOTYKTOR. 4
2. AHajW3 KATHOHOB U AHHOHOB. j 6
3. MoHHble ypaBHeHus. ‘ 2
4. KommnieKkcHble coeMHeHus. 2
5. MeToabl KOTMUECTBEHHOIO aHaIu3a. | 8
5.1. BecoBoll 1 00beMHbIH MeTON aHau3a. | 4
3.2 D H3UKO-XHMHUYCCKHC MCTO, bl dHd 113, o
6. Ordop 11pod. B 2
7. Anaianz MsicHbIX nonyhabpHKaTos. 06
Beero vacos; 76




I DOUBUKO-XUMUYECKUE U3MEHEH M [THMIEBLIX [IPOAYKTOB B ITPOLiecce

[PUTOTOBJICHMS TTHLLH.

. XuMuuecKkre npouecch! NpH TeXHOM0IHUCC KO 00pabotKe.
OcHoBHble noHaTus. [ naponus, aeHarypaums,

[TpodunbHble 1 MpodecCHOHATBHO 3HAUHMbIE IEMEHTDI CONCPKAHIS.
OTnnunTeNbHbIe 0COOEHHOCTH FHAPOIN3A W I€HATYPALIMM, HAITMCAHHE VDABHEHH T
peakurid ruapoIn3a OpraHuYeCcKyx BEUECTB.

2. OCHOBBI (PH3HUCCKOT XTI,
2.1. OCHOBHbIE MOHATHUS TEPMOIUHAMHKH.

OcHoBHbIe MOHATHsE TepmoanHamMury. Cucrenma, Qasa, Te10, FOMOICHILIC 1!

[€TCPOreHHbIE CUCTEMBI, [TAPAMETPBI CUCTEMBI.

3aKOHbI TEPMOJAMHAMUKH. TCILI0BOH Y Pert pearibm, i IbliHs, paou .
BHYTpeHHsIst aHeprus, 3axon ['ecca, 3akoH Jlapyasse — Jlannaca. ax30TepMitccerie i

SHAOTCPMHHYECCKHUE pCaKlIMH.
HQMOHCTpaLIHH. Ta6ﬂI/ILLbI 110 3dKOHaM TePMOIAHMHAMUKH.

[TpodunbHble H MPOdhECCHOHATBHO 3HAUHMbIE YIEeMEHTLI COAepAaIs. Pacte:
TEMI0BBIX YP(EKTOB PeaKUHil U CPABHEHME CITOCODHOCTI TIPOTCKATIS N

2.2, Arperarsble COCTOSHHS BELLECTBA.

'a3000pasHoe cocTostHue BelecTBa. XapakTepHCTHKA Ia3000PA3HOI0 COC sl
BelecTsa. ['azoBble 3aKoHbl — boiins — Mapuotta, [eit — Jlioccaka, Hlapis,
Menaeaeesa — Koaneiipona.

KHAKOE COCTOsAHME BEIIeCTBA. XaAPAKTEePHCTHKA ra3000pa3HOro CoctTosiiiis

BewecTBa. [oBepXHOCTHOS HATS/KEHHE RHIIKOCTCH. Bs3kocTn s iNocieil.

TBepnoe cocTosiHue BeulecTBa. XapakTepUCcTUKaA TBEPAOTO COCTOSIHIMSE BLeHIEC TBA.

AMOp(bHI)IG 1 KPUCTAJUITMYCCKHUEC Teia, Tunpl KPUCTATNTUICCKHUX PEUICTOK.
ﬂeMOHCTpaL[HVI. KPMCTZUIHHL{QCKHG PCHICTKH BCHICCTB.

Ha6opaT0prle OIIBITHI. OnpeﬂeﬂeHHe BA3KOCTH W ITOBCPXHOCTHOTIO HATAMNCIHIA CLIHPTU

U BOJIGI.

Ilpodpunbuble u npodeccHOHaNbLHO 3HAUMMBIC 3EMEHThI COACPIKAHMS. ArperaTHble
COCTOSIHHS MHILEBLIX MTPOAYKTOB. HX BA3ZKOCTHL H €€ 3aBHCHMOCTL O BHCHI I
(axTopos. Kpucrannnueckue u aMop(pHble COCTOSHUS MTULLEBbLIX HNPOJIVKTOB 11 1Y
CBOICTBA.



2.3, XuMmuueckas KHHETHUKA.

[ToHsATHE O CKOPOCTH XUMMUECKHX peaktinii. CROPOCTL PCURIUIL B, (it i)
3aBMCHMOCTDb CKOPOCTH OT BHELUHHUX (DPAKTOPOB, KOHCTAHTA XUMHUECKOI Peariihil,
3akoH BanT — [N'odda. [MonsiTre o karanuse u katam3atopax.

[punupn Jle —~ Ularense. OOpatunmbie i HeoOpaTUMble peakunu, HpuHim e -
[latense.

JlemoHceTpaumnn. BanvoneicTsie HaTps ¢ BOAOI, B3aUMOACHCTBHE IKeIe3 (CRPCTIKIT )
C MEAHbBIM KYTTOPOCOM, 00pa3oBaHue KPHCTALI0B.

HaGOPaTOprIG OIlbIThI. 3aBUCHUMOCTD CKOPOCTH peaKuHit O BHCHHHHX (

JAK OO

KOHUEHTpaUMHK 1 TeMIieparypsl, o npunuuny Jle—Illarense.

[podumbhble H npodeccHOHANBLHO 3HAUMMbBIE YTCMEHTLI COepAatis. Creno.
MPOTEKAHUS XUMHYCCKUX NPOLECCOB MPU NPUIOTOBACHUH MHILU U 3HAUCHHE BHCHIHHX
(aKTOPOB, BAUSIOIIMX HA CKOPOCT.

2.4, CsolicTBa pacTBOPOB.

[Honsitre o pactBopax. [oHATHE 0 pacTBOPAx W pacTBOper. Bith pact son

C110co0b! BblpaskeHHsl KOHLUEHTPAUUH PacTBOPOB.
Temrepatypbl KHITCHHS M 3aMep3aiiist pacTBOPOB.

Huddysus 1 ocmoc. Housatre o audysun 1 ocvoce. Toayipornaesis
vemodpana. OcMoTtiueckoe naBiaeHue. [T1a3Momus3 1 TYProp B AHBLIX K1eTKAN

Hevoncrpaunn. prmeps pacTBOPOB. ATTOPHTNBE PELICHIST 3T O PAC T &

sladopaTopHble OIbIThI.

IIpodunbHble U npodheccHOHATLHO 3HAYUMbIE FJICMEHThI cogepskanns. [ Ipouece
OCMOCA NPH MPUTOTOBICHUH MHILH, B KOHCEPBHPOBAIIT 1 COACTL. ()1
O0COOEHHOCTH JICKTPOIUTOB H HEMICKTPOIHTOB, CHIIA YJIEKTPOIUTOB H HPH i
HIEKTPOIUTHUECKOH JMCCOUHALMH. BiMsHHEe KOHUCHTPALIMHM PACTBOPCHHOIO BUIILCT LB
Ha H3MEHEHMe TeMIlepaTypbl KMIICHMS U 3aMepP3aHUsl PacTBOPOB.

3. Konnounanasg xumus.

3.1, JlucnepeHble CHCTCMDbI.

Iloustne o AUCIIEPCHBIX CUCTEMAX. KJIZICCI/I(l)HK’dL[M}'{ AUCIICPCHBIX CHUCTen. L oCTdb.

CTPOCHHUC H CBOMCTBA HAHUCTICPCHBIX CHCTEM: SMYJILCHH, CYCITCH3HH, TICHBL, A PO SO,

XapaKTepuCTHKA KOIJIOUIHBIX pacTBOPOB. CTPOCHHE KOO HBLIN il T,
[losydenue n 0O4HCTKA KOJJTOMIHBIX PACTBOPOB.



JleMoHcTpaLmu.
Jlaboparopueie orbITel. [Tosyuenue 1 cBoCTBA KOITOHTILIX PACTBOPOR,
[IpodunbHele 1 npodecCHOHANBHO 3HAUMMbIE IEMEHTbI COAEPKAHMS.

YCTORUMBOCTD KOJUTOWAHBIX PACTBOPOB B IIHILCBOI HPOMBIILICHTIOC T (o
NPOU3BOACTBA H YCTOHYMBOCTD MHUUIEBBIX JAHCIIEPCHBIX CHCTEM: MOIOKL. CHHBOYIOLO
Macia, Mapraprta, MaiioHesa, reH.

3.2.  CBolcTBa NONHMEPOB.

[Hpupoauwie rozmmepbr. TTOHsTHE 0 BHICOROMOICKY TIPHLIN COC UTHCH Iy -

(JKeJlaTHH, Kpaxmail, arap-arap, NekTHHoBbie BewecTsa). Cpolicroa BMC.
Jemonctpanuu. M3yueHune GU3HUCCKHX CBOHCTB MOIHMEPOB 110 OOPU3ILIN HO PO,

JlabopaTtopHbie onbITbl. MI3viueHne CBOIRCTR NONHMEPOR Ha HPHAICHe A 1011

[Tpoduiibrble W NPOPEecCHOHANLHO 3HAUMMBIE FJIEMEHTbI COACPARAHMS.

HMcnons3oBanue HOIHUMEPOB B IIPOLICCCe NMPHIOTOBICHIIS ML N Bl Lo

KayeCTBO MPOJAYKUHNH 1 310POBLE YEITOBCKA.

4. OusnKo-XxuMHUECKHe U3MEHEHHs! OC/IKOB, JKHPOB U VITICBO 0B,
Ocnosuble nonsTust. Tennopas 00padoTka HHIICBLIX HPO LY RKTOB. JICHU Iy puiiii
OPraHUYeCKHUX BELIECTB NPHU pasHbix criocodax 0dpadoTkH. Coxpanetiie i
pa3pyilIeHHE BUTAMHHOB B XOAC IIPUIOTOBICHHS UM,

JlabopaTOpHbIE OMbITHI,

5. THojsunepHas 10CY/1d B HHILECBOMH HPOMBIHILICHIOC TH,
CuHTeTHYeCKHe NnojuMepbl. BUabl MacTvace v Apyrie MaTepuasibl, sl
H3IOTOB/CHHS MOCYAbL. BilMsHHe MaTepHaloB Ha 30POBbLC HCAOBCRL. Sdl o
OKPYIKAKOLLECH Cpeibl MOIMMEPANMH.

Hentorcrpauns. Tlocy1a U3 pasinyHoro BH1A MOIHHNMEPOB.
[IpodunbHble H MpodheccCHOHANBLHO 3HAYHMbIE YEMEHThI COePKatHst. KauecTso i
COCTAB MOIMMEPA, €ro BIUSHHE HA KAUeCTBO MPOIYKIUHH H 3T0POBLC HCTOBCR:L,

I1. DaemeHTApHBIC OCHOBBI AHAJTH3A MUIIEBBLIX HPOIAYKTOB.

l. KOHTpOﬂb KavecTsa HHUIEBLIX ITPOAYKTOB.

MeToAbl KOHTPO.IsE KAUEeCTBA THILCBLIX HPOYKTOB. OCHOBHLIC HOKA LIV i
onpenensemMble Ul KQUeCTBa [HLIEBbIX NPOJAYKTOB. [IpeaMer anaiuTHyueCroin NHAIHH,

METOAbl AHATUTUYCCKOH XUMHH. ()60])}',710}3&}*1 He H HOCY .

Hemonctpanuu. Hadop nocyasl, 060opy10Banus U NpHOOPOB It KOHTPO. sl KaueC TRY
[TMLLIEBbIX NPOJYKTOB.

[TpodunbHble U MPOYheCCHONATBIO 3HAUMNBLIC D ICMCHTBI COICPARMTIS,
HeoOX0oaMMOCTb 3HAHMS MCTOA0B aHAMTHUCCKON XUMHH JUIsSE KOHTPOJIS 30 ChiPbCAL,

/¢) U rOTOBOH NMPOIYKLUNH.



2. AHaJIH3 KATHOHOB H AHHOHOB.

Kiracendukating KaTHOHOB M AHMOHOB Ha AHATHTHUCCKIC IPVITHBL 3Ha 10l
KaTMOHOB M aHMOHOB B JKU3HU W NMTaHuK yenoseka. [lonsitie o0 anmainTiuceckin
peakuusx, CreuMPpUUHOCTH M Uy BCTBHTC ILHOCTH peartiii. Tlarcanne vy o0

Ka4YeCTBEHHbIX PEaKLMi KATHOHOB H aHUOHORB.
JleMoncTpatin. XUMHUECKas HOCY d /1 dHWAM LHYCCRHN OLPCAC T,

JlabopartopHbie onbiThl. KauecTselitble peakiin katnonos [- [\ aiaec o
rpyni. KauecTBeHHbIE peakii atioHoB.

[IpoduibHble H MPOQecCHOHAIBHO 3HAUMMBIC FACMEH TbI COACPARUIHS. Y NI
OMPeaLIsiTh BaKHEHLINE KATHOHBI H @HHOHBI B PA3THUHBLIX NPOJAYKTAN 1 LOTOBOI

MPOAYKLHH. OnpeﬂcneHne OIIACHBIX M BPCAHBIX JUJISA 3AOPOBLA HOHOB.

o}

3. MoHHuble ypaBHeHus.

[onsre 00 nonubIX ypasHenusX. [psiaki HOHHLIN vpasieiiii.
DJAEKTPONHTHHECKAs Auccoldannst. [oHsSTHE 00 31eKTPOIMTAX 1 HEYICK PO 1 dXN.
Mexanusm saexrposutrieckoit nuccoumatini. Cuiaa saekrpoxntos. pasii

HaltHCaH M4 peZII\'LII/iﬁ HOHHOI0 00MeEHA.

[poduiabHble U HPOPECCHOHANBHO-3HAUHABIC YICMEH LI COICPAUITI. N Ve

nucarb YPaBHEHUS peakiiMi HOHHOIO OOMeHa.
4. KoMriiekcHble COeIMHEHUS.

[lonsiTHe 0 KOMIUIEKCHBIX cOeMHeHUsIX. Teopst BepHepa 0 KOMILICKCHBIN Cu N,

CTPYKTYpa KOMITIEKCHBIX CONEit.
AeyoncTpauuu. O0pasiibl KOMIIEKCHBIX COJIEH.

[TpodunpHblie U IPodeccHOHaNbHO-3HAUMMbBIC HIEMEH TbI COACPRAHHA. SHAUCHIC

KOMIIJIEKCHBIX COCMHCHHH B aHAITUTHUYCCKHX ONPCIACTICHHIIX.

MeTo bl KONMUUeCTBEHHOr0 anammsa.

(4]

1. BecoBoll 1 00beMHBIH MeTOT atlalinsza.

tn

CyTb KOIHUECTBEHHOrOaHAAM3a. MeTobl aHaiu3a. HoHsTus o rpaBuseipHiacckom
1 00beMHOM MeTOo/1ax aHanuza. ManmepureanHas nocviaa v npudopnl. Pacueth.
MCITOJIb3YEMble B KOTHUYECTBEHHOM aHau3e.

Hemoncrpaunn. [Hpubopsl, HCMONb3YeMbIe B KOJHUCCTBCHHON QHL TH3C. NIV R
rnocyaa.

Jladoparopublie onbIThl. OHPEAHCHHE COACPARAHIS KPHCTA LA IO bo (o o
Kpuctajuoruapatax. Onpejenenne HoOpMAIbHOCTH IS0 K 11y TEM MCTO.1d
HEHTpaIM3aLMH,



")

HMpoduubhbie 1 npodeccnoHaIBHO-3HATHMBIC DICMET LI COCPRLIIS. 3ilit
METOLOB KOJNHYECTBEHHOIO aHa/K3a il ONPeAeICHUs Ka4eCTBa 1IPOAYKILIH,
BO3MOKHOCTb OCYLIECTBIATH KOHTPOJIb 32 MPOM3BOJACTBEHHBIM H TEXHOIOIHUCCKHAT
[MPOLIECCOM.

5.2, DUHKO-XHUMHUYECKUEC METO bl aHal3a.

PaznHooOpasue 1 cyTh GUIHKO-XMMUUECKUX METOL0B aHA/II34.
Henocrarku u npenmyiiecTsa MeTo10B. PedpaktoMeTpHuCeRITT \MeTo 1 il 1t e oo
HCITONIB30BAHME MIPH aHAIH3€e MHILEBbLIX NPOAYKTOB.

ﬂGMOHCTpaHMI/I. H})H()Opbl, MCITOJIb3YCMbIC 1151 (l)ld'iHKO-XHMH‘i@CKHX METO10B.

JlabopaTopHble onbiTel. PedpaktoMerpuieckoe onpeneicine co lepiuiins o
pacTsope.

l_[pO(l)I/leHble U HpO(])eCCI/IOHaﬂbHO-3H’dLIHMble SJIEMEHTbI COJIEPIKAHMSL. Varerue
138'36I/Ip8TbCH B MHOI“OO6pa3I/II/I METOIOB aHaJTM3a. BLUICTSIThL IINEHNVEHISCTRBI
HCIOCTAaTKH KaKa0Io MeTo/14a. 3HATH [HOPAIOK ollpeaelieH sl nokasare.eil B (%)H KO-
XHMHYECKOM aHauze. McnonibizoBanie MCTO.10B (l)Il'%I'Il\'O—\II\HI‘IL‘CI\'OI‘U TR

KOHTPO.IC KAYeCTBA MULIEBLIX PO LY KTOB.
0. O100p 1POO.

[Topsnok otoopa npod Ha npeanpustuax O v oaroroska 11x 111
1a00paTOPHOro anatu3a. JlonyeTH bie OTKIOHeHHs NP anamne okvaen

HCIOAb3YeMble 115 OQOPMICHHS PE3VALTATOB 0TOOPA.

Jladoparopubie onbIThl. OTOOP 11POG MYUHOIO M3Aeiust (ITHPOKKL, COCHCRIL 5 1ov iy,
BATPYLIKH, OYJIOUKH) B CTOJOBOMH KOJIIE/1/KA.

[podunbrbie 1 npodeccHoHaIbHO-3HAUMMbIE YIEMEHTbI COACPRAHMS. Y MCT i
MPOBOAITH OTOOP HPOD FOTOBOIO H3ACHSL. OPOPALICHHC PE3N LT TOB 0100, N e

PacCcUMThIBATL A0COMOTHYIO H OTHOCHTE ILHYIO OLMOKH 1P i 11 3¢,
7. AHaIW3 MACHDBIN HOAY(PaOPHKATOB,

Opranosentudeckye n QUIMKO-XMMHUYECKHE TOKA3aTENH ONpeielseMble [Pl
aHa/lM3€ HATyPadbHLIX MACHBIX 11/(). MHKPOOHOIIOIMHUECKHE 3dIPsA3HEHHS MACHDIN

n/g.

JlabopaToptble onbITbl. OrnpeaeseHte BAKHSHWHX (PH3HKO-XHMHUCCRHN HOR i coidil
NpH aHaiin3e MACHBIX [1/() (BIAXKHOCTD, HNPUPOIA HATTOIHHUTE 51, KHCIOTHOC I ).

[lpodunbrble u npodeccoHanbHO-3HAYUMbIE FTEMEHTBI COEPKAHUS. FHATH METO IbI
OIpe/Ie/ICHUS BaKHEHLLIMX MOKa3aTeslel KauecTBa HATYPAbHBLIX MSICHBIX T1/().

HGO6XO:{HMOCTb 6I>ICTPO M TOYHO VCTaHaB IHBATL OTKITOHEHHL 1TOKasare TOETS



I'OCTy. Pa3BuBaTh yMeHHS 00palaThHCs ¢ XHMHUECKIN O0OPYTOBATHCN 11 v

AKKYPAaTHOCTbL U TOHYHOCTE IpH pa60Te.



