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Pa3paboTumk nporpamMmesi:
Hpesuunikas Hatanes JleonuaoBHa, yuutenb xumuun MBOY «['umuazus No 31»
BBICIIIEH KBaTM(DUKAIIMOHHOM KaTerOpHUH, KaHIUAT MeJaroTHIYeCKUX HayK.

Penenszent: IlandunoBa Jlrommuna liBaHOBHA, YyYHTEIh XUMUH MBOY
«I'mmHa3ust Ne 31» BeIcIIe KBaM(pUKAITMOHHON KaTeTOPHUH.

Penensusn:

[Ipennaraemplii y4eOHBI Kypc HallpaBlIeH Ha YIUIyOJIeHHE M pacIIupeHHe
XUMUYECKUX 3HAHUI y4YallMXCS 4Yepe3 pelieHUe pacdyE€THBIX 3a/ad, a TaKXKe Ha
NOATOTOBKY K YCHEIIHOW cJlaye €AMHOr0 TOCYIapCTBEHHOI'O »SK3aMEHa [0
IPEAMETY U O0YUYEHHUIO B BBICHINX YUEOHBIX 3aBEICHUIX HHKEHEPHO-TEXHUYECKOU
HaIPaBJIEHHOCTH.

B cymectByomux HbIHE 00pa30BATENbHBIX MpOrpaMMax pEHICHUIO 3a1ad
OTBOJUTCS HEONPABAAHHO MAJI0 BHUMaHHA. A Belb HMMEHHO pEUICHHE 3a7ad
CIIy>KUT CPEJICTBOM JUIsl OCMBICIICHUS, YTITyOJI€HUS U 3aKPETIIEHUS] TEOPETUYECKOTO
Marepuania.

[Ipu pemenun 3amgay y YYEHHKOB BbIpa0aTHIBAETCS CaMOCTOSITEIBHOCTD
CY)KICHUH, yMEHUE IPUMEHSATh CBOM 3HAHUA B KOHKPETHBIX CHTyalUsX,
Pa3BUBAETCS JOTUYECKOE MBIIIJIEHUE, MOSABIISAETCS YBEPEHHOCTh B CBOMX CHJIAX.

VYyebnsiii kypc «lIpuMeHeHre MaTeMaTHYECKUX METOJIOB MPHU PELICHUH 3a]1a4
N0 XMMHM» TMpeAHa3HayeH i ydamuxcs 11 Ki1accoB M HOCUT MpPEAMETHO-
OPUMEHTHUPOBAHHBIM  XapakTep W  NPAKTUYECKYID  HANpaBICHHOCTb,  T.K.
IpeIHa3HAYeH HE CTOJNBbKO JUIsi (DOPMHUPOBAHMSI HOBBIX XMMHUYECKHX 3HAHUM,
CKOJIBKO JJIS pa3BUTHUSl YMEHUM U HABBIKOB PELLIEHUSI PACUETHBIX 3a]1a4 PA3TMYHbIX
THUIIOB.

Boienensl OCHOBHBIE HAINIPaBIEHUS COJIEPIKaHUSI.

B mporpamme yutena cnemuduka mnpodunas oO0ydeHHs U OTpaKeHa
IIPaKTUYECKas HAIPABIEHHOCTh Kypca.

Takum 006pazom, naHHas pabouas MporpaMmMa MOXKET ObITh PEKOMEHI0BaHa JIJIst
rIaHupoBaHus padboTsl B 11 kiacce.

JL.A.ITandunosa




HOACHUTEJBHASA 3AIINCKA

[Ipennaraemerii y4eOHBIH Kypc HANpaBJIICH Ha YIIyOJIGHWE W PaCIIMpPEHUC
XUMHUYECKUX 3HAHUI y4YallMXCS 4Yepe3 pelieHue pacdyE€THBIX 3a/ad, a TAKXKe Ha
IIOATOTOBKY K YCIIEIIHOW CJa4e €AUHOTO TOCYyJApCTBEHHOIO J3K3aMeHa 10
npeaIMeTy U OOYYSHHIO B BBICIIMX yUEOHBIX 3aBEICHUSX MHKEHEPHO-TEXHUIECKON
HaIIPaBJICHHOCTH.

B cymectByromux HbIHE 00pa3oBaTeNbHBIX MpOrpaMmax pelIeHHI0 3aaady
OTBOJUTCS HEONPABAAHHO MAJI0 BHUMaHHA. A Belb HMMEHHO pEUICHHE 3a1ad
CIIy’KUT CPEJICTBOM JUIsl OCMBICIIEHUS, YTITyOJIEHUS U 3aKPETIIEHUS] TEOPETUYECKOTO
Marepuana.

[Ipu pemenun 3amgay y YYEHHKOB BbIpa0aTHIBAETCS CaMOCTOSITEIBHOCTD
CY)KIEHUN, yMEHUE IPUMEHATh CBOM 3HAHUSA B KOHKPETHBIX CHUTyalUsX,
Pa3BUBAETCS JJOTUYECKOE MBIIIJIEHUE, OSABIIETCS YBEPEHHOCTh B CBOMX CHJIAX.

VYueOnbiii kypc «IIpruMeHeHre MaTeMaTHUYeCKUX METOJOB MPU PEIICHUH 3a]a4
N0 XMMHHW» TMpeAHa3HayeH i ydamuxcs 11 Ki1accoB M HOCUT MpPEAMETHO-
OPUEHTHUPOBAHHBIA  XapakTep W  NPAKTUYECKYID  HANpaBICHHOCTb,  T.K.
IpEeIHA3HAYEH HE CTOJBKO JUIsi (DOPMHUPOBAHMSI HOBBIX XMMHUYECKHX 3HAHUMH,
CKOJIBKO JJIS pa3BUTHUSl YMEHUIN 1 HaBBIKOB PEIICHUS PACUETHBIX 3a/1a4 Pa3IudyHbIX
THUIIOB.

JlaHHBIN Kypc CBs3aH ¢ 0a30BbIM KypCOM XMMHHM OCHOBHOM IIKOJIbI, @ TAKXKE C
KypcaMHd MaTeMaTUKU (COCTaBJICHHE MPOMOPLMNA, anreOpanyecKux ypaBHEHUHN) U
¢bu3uKY (Ta30BbIC 3aKOHBI).

XHWMHMUYECKOE COJEP)KaHWE YaCTH 3a7ad, MPEUIOKEHHBIX MPOrpaMMoOi Kypca,
BBIXOJIMT 3a paMKU 6a30BOr0 YpPOBHs, T. K. IPEIOJIAraeT, 4YTo Kypc OyaeT nojae3eH
JUISL IIKOJIBHUKOB COLIMAJIbHO-3KOHOMMYECKOTO Mpoduiis oOydeHus, B KOTOPOM
MaTeMaTHKa U3y4aeTcsl Ha MpO(UILHOM ypOBHE.

Kypc paccuntan Ha 34 yaca M pPEKOMEHIYETCSA Uil U3Y4YEHUS B TECUCHHE
y4e0HOTr0 roja.

Hcxond #3 KOHKPETHBIX YCIOBUM, YYHMTENb MOXET HW3MEHUTh MOPSIOK
U3y4aeMbIX TEM, a TaK K€ MPOLEHT YCIOKHEHHBIX U HECTAHIAPTHBIX 3a]1a4.

Hean ganHoro yuebHOro Kypca:

% (opMupoBaHUE y ydaluxcsi yMEHUH U HABBIKOB PEIICHUS 337a4 Pa3HbIX
TUIIOB, B TOM YHMCJIE U YCIOKHEHHBIX

% yCTpaHEHHE MPOOEIIOB B 3HAHUAX

3agauu qaHHOTO y4yeOHOro Kypca:

% 03HAKOMJICHHE YYaIIUXCS C Pa3jIMYHBIMU THIIAMU PACUYETHBIX 33734, a
TaKK€ C BHUJIAMHU JACSATENbHOCTH, HEOOXOJUMBIMU JUISl YCIIEUIHOTO
YCBOEHUS IPOrPAMMBI.

% pasBUTHEC yMCHHMH  aHaJM3UpoBaTh,  CpaBHHWBAaTh,  0000MIATH,
yCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIEC CBSI3U IIPU PEILICHUN 33/1a4

¢ pa3BHTHE YMEHUI MPUMEHSAThH 3HAHUS B KOHKPETHBIX CHUTYalUsIX



TPEBOBAHUSA K YPOBHIO YCBOEHUSA YYEBHOI'O MATEPHUAJIA

anumecn JOJIZKHbBI 3HATb:

* OCHOBHBIE TMOHSTUSI XUMHH «KOJIMYECTBO BEILECTBAY», «MOJISIpHAS
Macca, «MOJISIPHBIM 00BEM», «4UCIIO ABOTaJpo», a TAKKE ra30BbI€ 3aKOHBIL;

* 3aKOHbl XHMHH: 3aKOH COXPAaHEHHS MacChl BEIECTBA, 3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTBA, 3aKOH ABOTIaJipo;

* OyKBEHHbIE O0OO3HAUYCHMS 33JaHHBIX BEIMYUH W CIUHUIBI WX
U3MEPEHUS;

* pacueTHbIe (POPMYIIBI JIs JTFOOBIX TUIIOB 33]1a4;

* CTpoeHHE, (U3NYECKUE U XUMHUYECKHE CBOICTBA HEOPraHMYECKUX
BEILECTB.

Yuyammecs 101KHbI yMeTh:

* OIpEIENATh TOT UM MHOM THUII pacueTHOM 3a/1a4H;

* aHAJM3UPOBAThH YCIOBUS 33/1a4U;

* BBISIBJISITh XUMHUYECKYIO CYIIIHOCTD 3a/1a4u;

* COCTaBIIATh YpPaBHEHHUS BCEX XHWMHUYECKHUX IMPOIECCOB, 3aJaHHBIX B
YCIIOBUSIX 33/1a4H;

* YCTaHABJIHMBATh CBS3M MEXIy NPUBOAMMBIMU B 3aJady€ BEIMYMHAMH C
MOMOILBIO MPONOPUUI WU AJIreOpanyecKuX ypaBHEHUI;

* YYUTHIBATH COOTHOLICHUS MEXIY €IUHUIIAMH MEXTyHAPOIHON CHCTEMOM
¢busznyeckux BennunH (CHU) 1 BHECUCTEMHBIMU €IMHUIIAMU;

* IPOU3BOJIUTH MATEMATUYECKUE PACUETHI;

* HCII0JIb30BAaTh HECKOJIBKO CIIOCOOOB MPU PELICHUH 3a/1a4H.

Metoabl npenoxaBaHusi Kypea:

* IOMCKOBBIH;

* y4eOHBIN JUAJIOT;

* peleHue MpoOJIEMHBIX 3a/1ay;

* caMocCTosiITeJIbHasg paboTa y4Yalluxcsi C Pa3InYHbIMU HCTOYHHUKAMHU
uH(popManuu.

@opMbI OPraHU3aIiu MO3HABATEIbHOM /1eSITeJIbHOCTH YYAIMXCSI:

* HHIUBHUTyaJIbHBIC;

* TPYITIOBBIE.

DopMbI Y4eOHbIX 3AHATHA:

* YPOKHU peIIeHus KIIOYEBBIX 3a7a4;

* caMOCTOATEIbHAs paboTa yJaluxcs;

* 3a4€THI;

* KOHTPOJIbHBIC PAOOTHI.

3aHATHA B COOTBETCTBMU € IPOrpaMMOoii Kypca npeanosaramr:

* IOBTOPEHHUE TEOPETUYECKUX BOIIPOCOB, U3YUEHHBIX B OCHOBHOM IIKOJIE, UX
yriayOJieHne U pacuIupeHue;

* IPUMEHEHHE TEOPETUUECKUX 3HAaHUHN Ha MPAKTUKE;

* 3HAaKOMCTBO C OCHOBHBIMH THUIAaMHU pPACUETHBIX 3a/ay, BKJOYas
YCIIOKHEHHBIE;



* pelmieHue 3aJad TOBBIMICHHOTO YPOBHS CJIOKHOCTH, TTOMOTAFOIINX
COOTHECTH UMEIOIIHUECS 3HAHUS C UX MPAKTHYECKUM IIPUMCHCHHEM;

* 00yYeHHE CaMOCTOSITEILBHOMY PEIICHHUIO 3a/1a4.

[Ipoiins maHHBIA Kypc, ydamiuecs MPUOOPETYT CIEIYIONMEe YMEHHSl H
HABBIKM: CMOTYT pCIIaTh 3aJa4dl IIOBBIIICHHOTO YPOBHS CJIOKHOCTH U3
COOpHMKOB 3a/1a4 Ha 0a3e 3HaHU# 00111e00pPa30BaTEIBLHOM IIKOJIBI.

COIAEPKAHUE YYEBHOI'O KYPCA

BBenenue

OCHOBHBIE THIIBI PACYETHBIX 3a7ad 1O XWUMHUHA. OCHOBHBIE (PU3HYECKHE H
XUMHUUYecKkue BeMUuuHbl. OcCHOBHbIE (OPMYJBI JJIsI PEIICHHUS YKa3aHHBIX 3aj1ad.
KonnuectBo BemiectBa YUHUCIIO CTPYKTYPHBIX €AUMHUIL (ATOMOB, MOJIEKYJI WJIM MOHOB)
BemectBa X. IlnotHocts raza X mo razy Y, WM OTHOCUTENbHAs IIOTHOCTH rasa.
MaccoBas gonsi BemecTtBa. MaccoBasi J0Jis djieMeHTa B coequHeHusx. OO0bemHas
nost BenlectBa. MonbHas 1o BemiectBa. CpeaHsas MOJIsIpHas Macca CMECH Ta30B.
MaccoBas 101 ra3a B Ta30BOM CMECH H T.]I.

3amayu HA ra3oBble 3aKOHBI H Ta30Bble¢ CMECH

3akoH ABoraapo. MonsipHblii 00beM Ta3oB. 3akoH boitnss — MapuoTTa. 3akoH
['eit-JItoccaka. YpaBHEHHE WHAcanbHOrO Tra3a. YpaBHeHue Kiaitnepona —
MenpeneeBa. 3agaun, periaeMble Ha OCHOBE MCIOJIb30BAHMS Ia30BbIX 3aKOHOB.

[TnoTHOCTH Ta30B. OTHOCUTEIIbHAS TIJIOTHOCTH T'a30B.

3agaun, CBSI3aHHbIE C OOBEMHBIMH OTHOIICHUSIMH Ta30B MPU XUMHUYECKHUX
peaKIusX.

['azoBbie cMecu. OObeMHas, MOJbHAs, MaccoBas JOJU KOMIIOHEHTOB Ta30BOM
cMmecu. CpenHsisg MOJIsIpHas Macca ra3oBOM CMECH, €€ pacueT.

3aga4u Ha CMECH Ta30B, HE pearupyromux MexIy coOoH.

3aga4n Ha CMECH Ta30B, PEarupyroIIuX MEXIy COOO0M.

BriBoa gopmy 1 XUMHYECKHX COCUHEHUI Pa3JIMYHBIMU CIIOCO0aAMU

Onpenenenue MOJEKYJISPHOH (QOpPMYINIBI  BEIIECTBA IO MAacCOBBIM JIOJSM
00pa3yIoNuXCcs JIEMEHTOB.

Omnpenenenne MOJICKYJISIPHON (POPMYJIBI BEIIECTBA C UCTIOJIb30BAaHUEM TUIOTHOCTH
WJIM OTHOCHUTENIBHOM MIIOTHOCTHU Ta30B.

OmnpeneneHue MOJIEKyIIpHOM (hOPMYJIBI BEIIECTBA MO MPOIYKTaM €ro CrOpaHMs.

OmnpeneneHue MOJICKYJISIPHOW (POpMyIIbl BEIIECTBA 1O OTHOIIEHUIO aTOMHBIX Macc
AJIEMEHTOB, BXOSIIMX B COCTaB JIAHHOTO BEIIECTBA.

OmnpeneneHue MOJICKYISIPHBIX (POPMYIT KPUCTAILIIOTUIPATOB.

OmnpeneneHue MOJCKYJSIPHBIX (POPMyNT MPOCTBIX WM CIOXKHBIX BEIIECTB IIO
YPaBHEHUSM XUMUUYECKUX PEAKIIUM.

3amayu, cCBA3aHHbIE ¢ PACTBOPAMH BellleCTB

CriocoObl  BBIpaKEHHSI COCTaBa pPAacTBOPOB, MaccoBasi [OJii PaCTBOPEHHOTO
BEILIECTBA, MOJISIPHAsI KOHIIEHTpalus. 3aJa4yu, CBA3aHHbIE C PACTBOPEHUEM BEIIECTBA
B pacTBOpe ¢ 00pa30BaHHMEM pacTBOpa C HOBOM MacCOBOHM [0yl PacTBOPEHHOTO
BEILECTBA.

3agauu, CBI3aHHBIE C TIOHSTUEM «MOJISIPHASE KOHIIEHTPAIUsD).



3amaun, CBsI3aHHbIE C BBIMAPUMBAHMEM BOJBI M3 pacTBoOpa C 00pa3oBaHUEM
pacTBoOpa ¢ HOBOM MacCcOBOM J10JIei pacTBOPEHHOTO BEIIECTBA.

3amauM, CBsI3aHHBIE CO CMeELIMBaHUEM pacTBOpoB. «llpaBmwiio kpecta», wuam
«kBanpar [Tupconay.

3anmaum, CBsA3aHHbIE C pas30aBieHUEM pacTBopoB. Kpucrtammormapatsl. 3anauu,
CBSI3aHHBIE C PACTBOPEHHMEM KpUCTAUIOTUAPATOB B BOJE. 3aJaud, CBA3aHHBIE C
pPacTBOpPEHUEM KPUCTAJUIOTHIPATOB B PACTBOPE.

3ajayu Ha OJIeyM.

Pemenue 3a1a4 Ha CKOPOCTH XMMUYECKUX PeaKIMl

CkopocTh xumuyeckoil peakuuu. CpemHsisi CKOPOCTbh XMUMHUYECKON peakuuu V.
EnuHnna n3MepeHnst BpEMEHH 3aBUCUT OT CKOPOCTHU MTPOTEKAHUS PEAKIIMHI

3aKOH JEHCTBYIOIIUX MacC U CKOPOCTh TOMOT€HHOW U T€TEPOTEHHOM PEAKIINAMN.

K — KOHCTaHTa CKOpOCTM XHMHUYECKOW pPEaKIUH. 3aBHCUMOCTh CKOPOCTH OT
IPUPOJIbI pEarupyroIrx BelecTs, TemnepaTypsl. Ilpasuno Bant-I'odda.

Pemenune 3agay anredpandecKuM crocooom

Pemenne 3amay ¢ UCHOIB30BAaHUEM CTEXMOMETPUUYECKUX CXeM. Bbluncienue
Macchl WK 00beMa MPOAYKTa PeaKuu M0 U3BECTHOM Macce WIh 00BbEMY UCXOAHOTO
BELICCTBA, CONEPKALLETO ONPENEICHHYIO MaCCOBYIO IOMIIO puMecei (B %) U T.1.



YueOHO-TeMaTHYeCKO€e MJIAHUPOBAHUE

HaunmeHoBaHue Bcero DopmbI OO0pa3zoBaTebHbIN
Ne B ToMm umciie
TeM Kypca 4acoB KOHTPOJIA NPOAYKT
JIBI:IIII/I NMPaKTHUuKa | CCMMH.
1 |[Bsenenue 3 -
1-1 [OcHOBHBIE THIIBI PACYETHBIX 1 0,5 0,5 Jlekmust  [YMeTh: onpenensrTh
3a7a4 I10 XUMHUHU BxonHoil |t pacyeTHOU
KOHTpOJIb  [33/1a4u
1-2 |OcHoBHBIE PU3NYECKUE U 2 0,5 15 Jlexuuss  |3HATH: OyKBEHHBIC
XUMHYECKHE BETUYUHbI Pemenne |o6o3HaueHUs
3a1a4 3aJJaHHBIX BEJIMYUH H
€IMHHULIBI UX
N3MEpECHHUS;
2 [3amaum ¢ UcmoOBL30BAHUEM 4 3HATH: 3aKOHBI
ra3oBbIX 32aKOHOB XUMHH: 3aKOH
COXpaHEHHUS MacChl
BEILIECTBA, 3aKOH
MOCTOSIHCTBA COCTaBa
BEII[ECTBA, 3aKOH
ABOTraJipo, 3aKOHBI
['eii-JIrocaka u bonbsi-
Mapuora.
2-1 [3akon ABoraspo, 3aKOHBI 2 3 Pemenue
['eii-JItocaka u bonbs- 3a71a4
Mapuora.
2-2 [3aKoH KpaTHBIX OTHOIICHUN 2 3 Pemenue
3a1aq
3 |BbiBoa hopmy 8 8 Pemenne | Ymers:
XUMHUYECKUX COeTMHEeHH 3a1a4 aHATM3UPOBATh
Pa3JIMYHBIMU CIIOCO0AMHU YCIIOBUS 33]1a4H;
BEISIBIISTH
XUMHUYECKYIO
CYIITHOCTh 33J1a4H;
BriBog xumudeckux ¢popmyn | 2
[0 DJIEMEHTHOMY aHAIHU3Y
BriBoa xumudeckux popmyn | 2
10 TIPOyKTaM CTOpaHus
BriBog xumudeckux popmyn | 1
KOMIUIEKCHBIX COSIMHEHHIA
MaTtemaThuuecKkue pacyeTsl 1
Mo ¢hopMysIaM KOMITJIEKCHBIX
COEAMHEHHI
BriBox xumuaeckux popmyn | 2
[10 YPABHEHHSIM pPEaKIui
4 |Cnoco0bl BbIpaKeHUsI 6 YMETh: COCTaBIIATh
KOHIIEHTPALlNU PaCTBOPOB YpaBHEHHSI BCEX
XUMHUECKHUX




IIPOLCCCOB, 3aJaHHBIX
B YCJIOBUAX 3a4a4U

4-1 [[IpoueHTHAas KOHUEHTpALKS. 0,5 1,5 Jlexuus  |[3HaTh: pacueTHbIE
MoutsipHast 1 HopMajibHas Pemenue |bopmynbl mist TFOOBIX
KOHIICHTPAIIUS 3a1a4 THIIOB 33124

BreiBog  [YMeTh: nConn30BaTh
QITOPUTMOB [HECKOJILKO CTIIOCOO0B
[PU PEIICHUH 3a/1a41

4-2 [3amaun HA cMEINIMBaHUE Jlexuus
pacTBOpoB .MaccoBas u 0,5 3,5 Pemenwne
00BEMHAS TOJIH 3a1a4
PACTBOPEHHOTO BEIIECTBA. BriBoa

QITOPUTMOB
5 [Pemenue 3aaqa4 Ha 2 Pemenue |3HaTh: pacdeTHbBIC
CKOPOCTh XUMHYECKUX 3a7a4 (hOpMYITBI TSI TFOOBIX
peakuuii TUIIOB 3a/1a4
YMETh:
YCTaHABIIMBATh CBS3H
MEXTy TIPUBOIMMBIMU
B 3aJa4c BeJIMUYMHAMU
C IIOMOIIIBIO
MIPONOPLUI NN
anredpanvdecKux
YpaBHEHUI
6 |Pemenue 3a1a4 1 7 Jlexmus
ajrebpanvecKuM cnocooom Pemenue
3aJa4
7 |AtoroBsoe 3aHsATHE 3auér O06nagaTh MOJHBEIM

Ha0OpOM 3HAHUH 1
YMEHUH,
OIPENIEIIEHHBIX
JTaHHBIM KYpPCOM




HNupopmanuonHoe odecneyeHue

Ciucox JMTepaTypbl VI yYUTes:
OCHOBHAA:

1. Xomuenko I'. I1., Xomuenko WM. I'. 3agaun no xumuu. M: Bricias mikona,
1986, 1990, 1997.

2. Ky3bpmenko, H. E. COopHuUK 3a71a4 IO XUMHUH IS TOCTYTMAOIINX B BY3bl. —
M.: Onukc 21 Bek, 2003.

3. Xomuenko I'. II., Xomuenko M. I'. COopHMK 3ama4d MO XUMHH IS
noctynaronux B By3sl. M.: HoBast BonHa, 2002.

4. Ceuranbko U. B. Hectanmapthasie 3anaun no xumun. M.: MUPOC, 1994.

5. Peltienue 3a/1a4 1o XuMUH are0panyeckum crnocooom. M., 1992,

6. I'yoanosa FO.K. CoopHuK 33124 110 OpraHM4YecKor XuMun ¢ pettieHus M. Caparos,
«JInmeiy, 1999

OONOJIHUMENIbHAA:
6. BpyOnesckuii, A. H. 1000 3a1a4 1o XMMuUM C LIEIOYKaMH MTPEBPAIICHUN 1
KOHTPOJIbHBIMU TE€CTaMU JJii a0UTYpPHUEHTOB M IIKOJbHUKOB. — MMUHCK:

FOnumpecc, 2003.

7. Bcepocculickass XuMHYECKasi OJUMITHAJA IIKOJbHUKOB: KH. 11 yduTess.
— M.: IIpocBemienue, 1996.

8. 3amaum Bcepoccuiickux oymmnuan mo xumum / Ilox obmeit pen. B. B.
Jlynnna. — M.: Dx3amen, 2003.

9. Xumus: 3amauu ¢ OTBETaMU W perieHusiMu: Yueb. meton. nocodue / [lox
pex. npod. T. B. Jlucuukuna. — M.: U3n-so ACT, 2004.

10. Kpectunun, A. H. 3agaun no xumun: Het Huuero npoie: Yued. nocodue
s 8-11 kmaccoB. — M.: T'enxep, 1997.

11. [lTamoBa, M. 0. Yuumcs permarh pacueTHbIC 33J1a4l 10 XUMHH: TEXHOJIOTHUS
u anroputMbl pemennsi. — M.: [lIkona-IIpecc, 1999.

Crnucox JuTepaTyphbl IJisl y4eHUKA:
OCHOGHAA:



1. Xowmuenko, I'. II., Xomuenko, 1. I'. COopHuK 3amad Mo XUMUU IS
nocTymnaromux B By3sl. — M.: HoB. BosiHa, 1996.
2. Heopranuueckas xumus. PerieOHuK.
3. Xomuenko I'. I1., Xomuenko U. I'. COopHUK 33724 U YIIPaKHEHUH 110 XUMUH
JU1s cpennent mkonbl. M: HoBas Bomna, 2002.
4. Kyssmenko, H. E., Epemun, B. B. 2000 3aga4 u ynpaXHEHUI 110 XUMHUH.
— M..: Dx3amen, 1998.

O0NOJIHUMEIbHAA:
5. bynpymxkaxk I1. 3agaun no xumuu. M.: Mup, 1989.
6. IlyzakoB, C. A., Tlonkos, B. A. Ilocobue mo Xxumuu AJjis MOCTYNAIOIMINX B
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