1 €20¢C

ogolreldad)

uudotorey nounourexupurea yoador
MUINHX BIEQLURA
‘[HAOANDHR |\ MR HogounQey
Y01 HIHOIRA $T0C-€T0OT BH
20BN §
«BUINUY “ovH JAdMog dujy» HLOOHILILEIT noHrodAoHd vaday
rnwned odn ponoged Lxaod(]

/REOUHOEYX "IN/
OIT9uaL

1ECOT 90710 1O

S\ HHINHX I L0040 i eidodii

1 €TOT SOERE L0 aN erdndy |

¢e0t

IR RG]

\\ ¢ veoHeR [/

<O Kmsoneidadppy KON doraduyy dA ot edoryadHIr 9rdLHLOINEE OTOHYITONITT BHHBLDIE FOMOLOd] |
COIVITXKAEISLLA» “COHVHOOVILIOD” COHHdLOWOOVd”

BLOIITOR 'IN'I{/ THNHEH( “HNMILLRINOIRIN HOLdL

BHHIHHIDLOO OJOMIOL HEO LN




INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 1Mo Kypcy BHEYpOUHOW JesTelbHOCTH «PemeHne pacd€THBIX 3aaad 110
XUMHUN

Pabouas nporpamma ¢axynbTaTUBHOTO Kypca «Pelenne pacu€THbIX 3a/1a4 110 XUMUK»

npeHa3HaueHa Juis o0yyaronuxcs 8 Kjiacca, COCTaBJIeHa Ha OCHOBE:

*  ®dexepatbHOrO0 KOMIIOHEHTA TOCYJApCTBEHHOTO CTaHAAPTa CPeaHEro (IOJIHOro) 0OIIero
oOpa3oBaHus ;

* ABTOpCKOl mporpaMMmbel Kypca XuMuu minsi 8-9 kimaccoB 00meoOpa3oBaTeIbHBIX
yupexnenuii. ABtop H.H.I'apa. (I'apa H.H. IIporpammsr o00mieo0pa3oBaTebHBIX
yupexaenuil. Xumus.- M.: IIpocsemnienne, 2009. -56¢.)

* ABTOpCKOI IporpaMmsbl (paKyJIbTaTUBHOTO Kypca XUMHUH «PerieHne pacuéTHBIX 3a1a4 110
xumun» Kinmosoit M. A., IIpoxonenko B.I'., 2009

AKTYaJIbHOCTH U NEPCHEeKTUBHOCTH IaHHON NPOrpaMMbl (3HAYMMOCTh U ee
HEe00X0AUMOCTh)

Pemennie pacuéTHBIX 3a7a4 3aHMMAeT BaXXHOE MECTO B HM3YyYEHHUH OCHOB XHMHUYECKOM
Hayku. [lpu pemieHun 3agady mpoucxoauT Oosee INIyOOKOE M IOJHOE YCBOEHHE Y4eOHOro
MaTepuasa, BbBIPAOATHIBAIOTCS HABBIKU MPAKTUYECKOTO TPHUMEHEHHUS HMEIOIIUXCS 3HAHUMH,
Pa3BUBAIOTCS CIIOCOOHOCTH K CaMOCTOSITENIEHOW padoTe, MPOUCXOANUT (OPMHPOBAHHE yMEHUS
JIOTUYECKH MBICIUTH, UCIIOIb30BaTh MPUEMBI aHANTU3a U CUHTE3a, HAXOJUTh B3aUMOCBSI3b MEKIY
O00BEKTaMU W SIBICHUSMH. B 3TOM OTHOIIEHWHM pEUICHHE 3a1ad SBISIETCS HEO0OXOIMMBIM
KOMITOHEHTOM TPU U3yUYEHUU XUMUHU.

Vyammecs 8 kiacca u3ydald TMPOIENEBTHUYECKUN Kypc «BBeneHHe B XUMHUIO»
O.C.I'abpuensina. Kiacc pasHoro ypoBHS M MOTHBAallMU, U1 OpraHu3anud padoTel Ooisee
CMOCOOHBIX YYaIIMXCs, YIIyOJNeHWs 3HAHWK, TOATOTOBKM K OJUMIHMAIaM H  KOHKypca
MpesIoKeH AaHHBIM Kypc (akynbratuBa. st OONBIIMHCTBA yYallUXCS PEHICHHE pPacUETHBIX
3a]1a4 [0 XMMUU IPEJCTABIIAET HEMAJIbIE TPYIHOCTH.

I'maBHOe mpeqHa3HaueHHE AHHOTO (DaKyJIbTaTMBHOTO Kypca COCTOMT B TOM, YTOOBI
c(OpMHUPOBATh Y yHalIUXCSd YMEHUE peliaTh 3a/1a4M ONpeAeaEHHOrO MOBBIILIEHHOTO U BHICOKOTO
YPOBHS CII0)KHOCTH, TO3HAKOMUTB MX C OCHOBHBIMHU THUIIAMH 33]a4 ¥ CIOCOOAMU MX peLICHUs.

Kypc Oasupyercs Ha 3HaHUAX, MOJIy4aeMbIX MpPU M3YYEHUM YyYallUMUCA XUMHUU U
MaTeMaTHK{, U MO3BOJUT MPUOOPECTH 3HAHUS TEOPETHUECKUX BOINPOCOB BBIXOJAINIMX 32
paMKU IPOrpaMMBI.

HN3yyenue 1aHHOrO0 GaKyIbTATHBHOIO KyPCa HANIPABJIEHO HA J0CTHKEHHUE
CJCeAYIOLIUX Lesei

* OCBOCHHME Ba)KHEHIIMX 3HAHUN 00 OCHOBHBIX MOHSATHUSX M 3aKOHaX XMMHHU, XUMUYECKOU
CUMBOJIUKE;

* OBJIAJICHHE YMEHMSIMH MPOBOJIUTH PACUETHI HA OCHOBE XUMHUYECKUX (DOPMYI BELECTB U
YPaBHEHUN XUMUYECKUX PEaKIIUil;

*  Ppa3BUTHE MTO3HABATEJIbHBIX HHTEPECOB U UHTEIUIEKTYaJbHBIX CIOCOOHOCTEM.

e  @DopMHUpOBaHUE NOHATUHHOTO XMMUYECKOT0 aIrapara.

e Pa3Burne MTMYHOCTH, €€ CYyOBEKTUBHOCTH, T.€. CAMOCTOSATEIIbHOCTH U OTBETCTBEHHOCTH.

1. Pa3BuTHe yMeHUii 1 HABBIKOB, CBSI3AHHBIX C OCHOBHBIMU XUMUYECKUMU TOHATUSMHU.
2. VYrinyOnenue 3HaHUU, pelIeHHe 3a/1a4 MOBBIILIEHHOTO YPOBHS CII0KHOCTH.
3. ®opmupoBaHue 00111e-y4eOHbIX YMEHUI 1 HaBBIKOB (KOMITETEHITHI)

PaGora opranmsyercssi Kak WHIMBUAYAIbHO, TaK U B TPYIINAax MOCTOSHHOTO U TEPEMEHHOIO
COCTaB M NPEACTaBISIET MHUPOKYI0 BO3MOXKHOCTH AudepeHnnanyu u no3HaBaTeabHbIX (HopM
NEeATEIbHOCTH.



Copep:xaHue Kypca COOTBETCTBYET OCHOBHOMY KypCy U MPEICTaBICHO HECKOJIbKIUMH TEMaMHU.

MecTo Kypca B yueOHOM IJIaHE ¥ CPOKH peain3aluu NporpamMmel. J[aHHEBIN Kypc 1O BEIOOPY
ABIISICTCA YIIIYOJNEHHBIM M TpefHa3HaueH g 8 kiaccoB. Kypc chayXUT Ui HOATOTOBKU
ydamuxcst HEC TOJIbKO K OJIMMIIMAAaM PA3JIMYHOIO YPOBHA U K OFB, HO U sBJsgeTCs 0a3oi JITA
JambHEUIIEero MpoAoIDKeHUsT 00pa30BaHusl B MPOPHUILHOM OHMOJIOTO-XMMHUYECKOM WM XMMHUKO -
OMOJIOrMYeCKOM Kjlaccax B CTaplIei HIKoIe.

Kypc xumun paccuntan Ha 30 yacoB. OiuH pa3 B HEJEIIO.

Pe3ysbTaThl H3yYeHHs] Kypca
JIM4HOCTHBIE pe3y/IbTaThI

1) ¢dopmupoBaHne y 0O0y4arOIMXCs YMEHHS BUICTh M NMOHMMAaTh LIEHHOCTh 0Opa3oBaHus,
3HaYMMOCTh ~ XMMHYECKOTNO 3HAHMs s  KaXJOro YelOBEeKa HE3aBUCUMO OT  €ro
npoeCCUOHATILHOMN IEATETLHOCTH; YMEHUS pa3nudarh (GaKThl U OLCHKH, CPAaBHUBATH OLIEHOYHBIE
BBIBO/Ibl, BUJIETh UX CBA3b C KPUTEPUSAMH OLIEHOK U CBA3b KPUTEPUEB C ONPENIEIEHHON CUCTEMOM
LEHHOCTEH, POpPMYIUPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;
2 (dopmupoBaHue y o0yJaromuxcs LEeJOCTHOIO MPEICTABICHUsI O MUPE U POJIM XUMHH B
CO3JIaHMH COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MUPA; YMEHHUS OOBACHATH OOBEKTHI U
IPOLIECChl  OKpYJXKarolled  JeHCTBUTENIBHOCTU:  HPUPOJHOM, COLMAIBHOW, KYJIbTYpHOH,
TEXHUYECKOH CPEJIbl, UCTIONB3Ys ISl 3TOT0 XUMHYECKHE 3HAHUS;
)] npuoOpeTeHre OOy4YarOUIMMHUCSA OIbITa PAa3HOOOPA3HOM JEATEIbHOCTH, IO3HAHUS MU
CaMOTIO3HAHUS; KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), MMEIOIINX YHHBEPCAILHOE
3Ha4YeHHUE JUIs1 Pa3JIMUHbIX BUJOB JIEATEIBHOCTH: PELICHUs TPOOIIeM, IPUHATH PELICHUH, IOUCKa,
aHanmm3a u 00paboTkM wWH(pOpPMAIMK, KOMMYHHKATHBHBIX HaBBIKOB, HaBBIKOB H3MEPEHHUH,
COTPY/ZHUYECTBA, OE30M1aCHOI0 OOpAIlEHUs C BEIECTBAMU B IIOBCEIHEBHOM KU3HH.

LleHHOCTHBIE OPHEHTHPHI COAEPKAHHMS Kypca XHMHU B OCHOBHOHM IIKOJIE OIPENEINISIOTCS
cienn (UKol XUMUU Kak HayKu. [IoHATHE «IEHHOCTHY BKIJIIOYAET €IUHCTBO OOBEKTUBHOIO (Cam
00BEKT) U CyOBEKTUBHOTO (OTHOIIEHUE CYOBEKTa K 0OBEKTY), IOITOMY B Ka4eCTBE IIEHHOCTHBIX
OPHEHTHUPOB XUMHUYECKOT0 00pa30BaHUS BBHICTYHNAIOT OOBEKTHI, H3y4aeMble B Kypce XHMHH, K
KOTOPBIM y oOydarouuxcsi (opMupyercs EHHOCTHOEe OTHoIeHue. IIpu sToM Beayiyio posb
UTPAIOT TO3HABATEIbHBIE IIEHHOCTH, TaK KaK JAHHBIH Y4YeOHBIH NpeAMeT BXOAWUT B TPYIILY
MPeIMETOB MO3HABATENBHOT'O 1IMKIIA, TJIaBHAS 1eIb KOTOPBIX 3aKJIF0YACTCS B U3yUEHUU ITPUPOJIBL.
MeTtanpeAMeTHbIMH pe3yJbTATAMM sBIseTCd (OPMHUPOBAHHE YHHUBEPCAIBHBIX Y4EeOHBIX
neiicreuit (YY)

Pezynamuenvie YY/I:
® CaMOCTOATENbHO OOHApPYKUBATh U (POPMYIUPOBATH y4eOHYIO MpodsIeMy, ONpeaesITh
1IeTb y4eOHOM eI TeIbHOCTH;
® BBIJBUTATh BEPCUU PEIICHUS MPOOJIEMbl, 0CO3HABATh KOHEUHBIN Pe3yNbTaT, BRIOUPATh U3
MPEJIOKEHHBIX U UCKaTh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS 11ETIH;
® COCTaBJIITH (MHIWBUAYAJIHHO WM B TPYIINE) IJIaH PEIICHUS 3a1a4H;
e pabortas no IMjaHy, CBEPATh CBOU JIEUCTBHUSA C 1I€JIbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATh
OLIMOKH CaMOCTOSITENIBHO;
® B JMaJOre C YYUTEJEM COBEPIICHCTBOBATH CAaMOCTOSITEIbHO BhIpAaOOTaHHBIE KPUTEPUU
OLICHKH.
Ilo3naseamenvnwvie YY/I:
® aHANU3HUPOBATh, CPABHUBATD, KJIACCU(PUIIUPOBATH U 0000IIaTh (HDaKThI U SIBJICHUS;
® OCYILIECTBIATh CPaBHEHUE U KJIACCU(PHUKAIUIO, CAMOCTOATEIbHO BbIOMpasi OCHOBAHUS U
KPUTEPUH JUIS YKA3aHHBIX JIOTHYECKHUX OTIepaIuii;
® CTPOWUTH JIOTUYECKOE PpacCyKIEHHE, BKJIIOYAIOIIee YCTAaHOBJIEHHE IPUYUHHO-
CIICZICTBEHHBIX CBS3€H;
® COCTaBJISITHh Pa3jIMYHbIC BU/IBI IIJIAHOB IS PEIICHUS 3a7a4;
e 1peoOpa3oBBIBaTh HH(POPMAILIUIO M3 OJHOTO BHJIA B IPYTroi (TaOIUITy B TEKCT U TIp.).
® BBIYUTHIBATH BCE YPOBHH TEKCTOBOU MH(MOPMAIINH;



® yYMETh OINpPEAeATh BO3MOXHBIC MCTOYHHKU HEOOXOAMMBIX CBEICHUH, MPOU3BOIUTH
MOMCK UH(POPMAIINH, aHATU3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTD.
Kommynuxamuenwvie YY/[:
® CaMOCTOSATEIHHO OPTraHW30BHIBATH YUE€OHOE B3aMMOJICHCTBUE B TpyMIe (OMPeaeisTh
o01iue Leiu, pacnpeaensTh Pojiu, JOroBapuBaThCs APYT € IPYTroM U T.J1.).

Bosbiioe BHUMaHME B IPOTrpaMMe YAEISeTCs OCHOBHBIM 3a/1a4aM 00pa3oBaTeIbHOIO MPoLIecca.
1.O6pazosamenvuasi.

Tak kak B 8 kimacce XuUMHs SBISETCS HOBBIM HPEIMETOM HEOO0XOAMMO C(HOPMHPOBATH B
CO3HaHHUE yyallluxcs pojb XMMHUHU B JKU3HU yenoBeka. [Ipu u3ydeHue teM HEO0OXOAMMO 3HATh:
YTO TaKOE BEIIECTBO, COCTaB BemiecTBa. lleproanyeckuii 3aKOH W MEPHOAMYECKAsl CHUCTEMA,
XUMUYECKUH 3JIEMEHT, COCTaB aToMa, U30TOIbI, HOHBI, THUIIBI XMMUYECKUX CBS3€H, BAJIEHTHOCTD,
AJIEKTPOOTPHUIATEIBHOCTh. [IpUBUTH HABBIKM COCTaBJICHUS XMMUYECKUX (OPMYI, pelIeHue
3aJad 0 TeMaM: «MOJb», MOJISIpHas Macca, KOJMYECTBO BEIIECTBA, YMETh ONPEACIATbH
BAJICHTHOCTh U CTENEHb OKHCICHHS MO (OpMyiIaM U Ha0OOpPOT COCTABIATH 1O HUM (POPMYIIBL,
OIpeJIeNIATh KOOPIMHATHI, COCTaB U CBOMCTBA 3JIEMEHTOB 110 IEPUOINYECKOI cucTeMe.

2. Pazsusarowas.

Pa3BuBaTh Jormueckoe MbBIIUICHHE Y€pe3 YMEHHE peliaTh LETMOYKH MPEBPAIICHUN U 3a/1ayH,
CBSI3bIBATh HOBBIC MOJYyYEHHBIC 3HAHUS C )KU3HBIO, PA3BUBATh HABBIKU PEILICHUS TECTOB.

3. Bocnumamenvnas.

BocnuteiBaTh KynbTypy OOIIEHHSI, OTHOLICHHUS] K XUMUU KaK K OJHOMY U3 (PyHIaMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHMS M 3JIEMEHTY 00I1I€UETIOBEYECKOM KYJIbTYPHI.

Metoabl, GopMBbI M TEXHOJIOTMH OPraHU3ALMHU y4eOHOr0 mpouecca
OCHOBHBIE METO/IbI, UCIIOJIb3YEMbIE B PA3IMUHBIX COYETAHUSIX:

1.O0BACHUTENbHO — WJUIIOCTPATUBHBIA, COYETAIOUIMM CIOBECHBIE METOAbl (pacckas,
o0bsicHeHHe, paboTa C JUTepaTYpHbBIMM HCTOYHMKAMM) C WUIIOCTpAlMeil pa3iuyHbIX 10
COJIEP’KaHUIO0 UCTOYHUKOB (CIIPaBOUYHUKH, CXEMBbI, TUAarpaMMbl, HaTypaJIbHbIe OOBEKTHI, JIp.).

2.YacTMYHO — NOWCKOBBIA, OCHOBAHHBIH Ha HCHOJIb30BAHUM XUMHUYECKUX 3HaHU,
KU3HEHHOT0 M MO3HABaTEJIbHOTO OMbITa ydanuxcs. KOHKpeTHbIM MpOsIBIEHUEM 3TOT0 METOoJa
aBnsieTca Oecela, KOTOpas B 3aBUCUMOCTH OT JMJIAKTHYECKHUX LEled ypoKa MOXKET ObITh
MIPOBEPOYHOM, MOBTOPUTEIBHO — 00001IIatOIIEH.

3. HccnenoBarenbckuil METOJT Kak OAMH U3 BEIYIIMX COCOOOB OpraHU3alMy MOMCKOBOM
NESTeNbHOCTH YYalmIuXcsi B y4eOHOW paboTe, TNPUBUTHA WM YMEHHA ¥  HaBBIKOB
CaMOCTOSITENTbHON PabOTHI.

HccnenoBatenbCkuii METOT UCIIONB3YETCS:

* B omnucanuu npupoAHbIX ¥ XUMUYECKHX (PaKTOPOB U SIBJICHHMA.

*  IIpu BIOTHEHUH MPAKTUYECKUX pabOT

* Ilpu pabore ¢ pa3aIM4HBIMH HCTOUHUKAMH XMMHUYECKOTO COJEPKaHUSI.
@®opmMbl OpPraHu3anuM 00pa30BaTeJILHOIO Mpouecca: MpakThdyeckas paldoTa, MapHbIE H
rpynmnoBbie GopMbl pabOThI, 3a4YETHI.
TexHonoruu, ucrnonb3yembie B 00pa3oBaTeIbHOM IpoOIIecce:
* TexHonoruss pa3BUTHUS KPUTHUYECKOTO MBIIIJICHUSI C LENbI0 Pa3BUTHS TBOPYECKHX
CIOCOOHOCTeM  OOy4arommMxcs, WX HMHTEUIEKTYyalbHOTO TIOTEHLHUANA, I103HABaTEIbHBIX
BO3MOXXHOCTEH. OOyuyeHue OpHEHTUPOBAHO Ha CaMOCTOSTENbHBIM TOWUCK pe3yibTaTa,
CaMOCTOSITENIbHOE ~ JI0OBIBAHWE 3HAHM, TBOPYECKOE, HWHTEIUIEKTYyallbHO-II03HABATEIbHOE
YCBOCHHE YUYEHUKAMHU 33JIaHHOTO MPEJAMETHOTO MaTepHuaa.
* JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTUH OOYYEHHs, CIOCOO OpraHu3aluu OO0y4eHus, B
Mporecce KOTOPOTO OOECIEYMBAETCS BCEMEPHBIM YYET BO3MOXKHOCTEH U CIIOCOOHOCTEH
00y4aeMbIX M CO3JAI0TCSI HEOOXOIMMBIE YCIIOBHSI JJISl Pa3BUTHS MX MHIUBHYaJIbHBIX




CIIOCOOHOCTEH.
*  TexHOJOrUsS HHIUBUAYATH3AINH O0YICHHUS.
*  HHopMaMOHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTHH.

Cnoco0bI 1 popMbI OLIEHNBaHUS 00PA30BaTeIbHBIX Pe3yJbTATOB 00y4YalOIIMXCS
Dopmamu omuémuocmu 110 NU3y4EHUIO TaHHOTO (PaKyIbTaTUBHOTO Kypca MOTYT OBITh:
* KOHKYPC (KOJUYECTBEHHBII) Yyncia peméHHbIX 3a/1a4;
* COCTaBJIeHHMEe COOPHMKOB aBTOPCKMX 3ajau II0 pa3IHYHbIM TeMaM (Hanpumep, «MeauinuHay,
«IKOJIOTUSA» U T.1T.)
* 3a4€T [0 PELICHUIO 3a]1au.

Buabl nesite1bHOCTH 00y4YaIOIIMXCS

Kypc xumuu onupaercst Ha Cieayole BUAbI JeTeJJbHOCTH 110 OCBOCHHUIO COAEP)KAaHUS
XUMHYECKUX MTOHATHUM:

. Y CTHBIE COOOLICHNUS;

. OO6cyxienus;

. peleHue 3a/1ay;

. Pabota ¢ ucrounnkamu;

Ouenka yMeHHUI peliaTh pacyeTHbIe 3aJa4M

OtrMeTKka «5»: B JIOTUYECKOM DACCY)KIEHUU M PEIICHUU HET OIIMOOK, 3a/laya pelleHa
palMoOHAIBHBIM CIIOCOO0M;

OtMeTKa «4»: B JIOTHYECKOM PACCYXACHUU U PEHICHHUS HET CYIIECTBEHHBIX OLIMOOK, HO
3a/1aya pelieHa HepaluoHaIbHBIM CIIOCOOOM, WIIM JIOMYILIEHO He 0oJiee MBYX HECYIECTBEHHBIX
OIIIHOOK.

OtMeTKka «3»: B JIOTHYECKOM DPACCYKIICHUU HET CYMICCTBCHHBIX OIIMOOK, HO JIOMYIICHA
CYyLIECTBEHHas OIIMOKa B MAaTEMaTHYECKHX pacueTax.

OTMeTKa «2»: HMEETCSl CYIIECTBEHHBbIC OIIMOKM B JIOTUYECKOM PACCYKICHUU U B
pelieHnu, OTCYTCTBUE OTBETA Ha 3aJJaHuE.

IlepeyeHb yueOHO-MeTOAMUYECKUX CPEACTB 00yUeHH s

Cnucok Jureparypsl o GpakyJbTATUBHOMY KypCy
Pabouas nporpamma opueHTHPOBaHA Ha UCIIOJIb30BAaHUE YUEOHUKOB!

=

H.E. Kysneyos, A.H. JIééxun, 3anaunuk o xumuu. 8 kinacc — M: Benrana-I'pad, 2011

2. YueOHUK s yyanmxcs 8 kiacca oomeodpazoBatebHbIX yupexaeHuii/Kysuernosa H.E.

TuroBa U.M u np. — M: Benrana-I"pad, 2011.

H.E. Ky3neyos, A.H. JIéexun, 3anauynuk no xumun. 9 kinacc — :Benrana-I'pad,2011.

4. VYuebHuK 11 yyanmxcs 9 kinacca obmeoOpasoBaTenbHbIx yupexaenuil/Kysuenosa H.E.
TuroBa U.M u np. — M: Benrana-I'pad, 2011.

5. Amux6eposa JL.IO., Pykk H.C. [Tone3nas xumus: 3agaun u ucropuu. M., Ipocga, 2005, -
188c.

6. Taopuensu O.C., PemeroB II. B., OctpoymoB WN.I'. 3agaun mo XMMUU U CHOCOOBI UX
pemrenus 8-9 xiace. M., [Ipoda,2004,- 160 c.

7. Kpectunun A.H. 3agaun no xumun. Her Huuero nmpoue. M., M3parensckuiit joMm

I'emxep, 1997, - 92 c.

Jlngun P.A., Monouko B.A. Xumust ny1st abutypuentos. M.: Xumus, 1993

9. Xomuenko I'.I1., Xomuenko N.I'. COopHHK 3a/1a4 ¥ yIpaKHEHUN 110 XUMUU TSI CPETHEH
mkoisl. M., HoBas BontHa, 2002,

10. Xumus. 1C penerutop.
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Conep:xanue y4eOHOM JMCUUTITHHBI
8 kimacc (30 yacos, 1 yac B HeeTH0)
Beenenne (1 yaca)

3HAKOMCTBO C IEJISIMH M 3aJaqaMH Kypca, ero CTpyKTypoil. OCHOBHbBIE (M3HYECKUE U
XUMUYECKHUE BEJIMYUHBI.

Tema 1. MaTemaTnyeckue pacuéTnl B XumMu (3 4acoB)

Bonoponnass enununia atomHoi macchl. OTHOCHUTENbHAsE aTOMHash W MOJEKYJspHas
Macchl. HaxoxaeHrue OTHOCUTENbHOM MOJIEKYISIPHOW Macchl o (popMylie BemecTna.

MaccoBasi 105 XMMUYECKOr0 3JIEMEHTA B CJIOKHOM BeliecTBe. Pacuér MaccoBoil 1oym
XUMHUYECKOTO djeMeHTa 1o ¢opmyne BemectBa. Haxokaenue Qopmynbl BemecTBa 110
3HAQUYEHMSIM MAaCCOBBIX JI0JIel 00pa3yIOIIUX €ro AJ1€MEHTOB.

OObEMHAs 1071 KOMITIOHEHTA Ta30Boil cMecH. [ToHsTHe 00 00BEMHON J0JIe KOMITOHEHTA
ra3oBOM CMECH U PaCUYETHI C UCIIOIb30BAHUEM ITOTO OHATHS.

MaccoBas 10751 pacTBOPEHHOTO BeElIeCTBa. PacTBOpHI, paCTBOPHUTENIb M PACTBOPEHHOE
BemectBo. [loHsATHE O KOHIIGHTpallMM PacTBOPEHHOrO BemiecTBa. MaccoBas — J10Jist
PacTBOPEHHOTO BEIIECTBA M PACUETHI C UCIIOIB30BAHUEM 3TOTO MTOHATHS.

MaccoBas nons npumeceid. [IoHsTHE 0 YHCTOM BelIeCTBE W NpuMecu. MaccoBast 10is
nmpuMecu B 00pasiie ucxoaHoro BemecTtBa. OCHOBHOE BemmiecTBO. Pacdér macchl OCHOBHOTO
BEILIECTBA 10 MACCE BEUIECTBA, COJICPKAIICTO ONPEACIEHHYIO T0II0 TPUMECEH.

Tema 2. KosinuecTBeHHbIE XapaKTEePUCTHKH BemecTBa (6 4acoB)
OCHOBHBIE KOJIMYECTBCHHBIC XapaKTEPUCTHKHU BEIIECTRA.

[TocTostnaass ABorampo. KonumdectBo BemiectBa. Monb. MomsipHas macca. MoJsspHBIi
00BEM Ta3000pa3HOro BemecTBa. PacdéTbl ¢ HCIOJB30BAHHEM TOHSATHH  «KOJIUYECTBO
BEILIECTBA», «MOJIIPHAS Maccay, «KMOJIIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS ABOTaIpO».
PacuérHble 3a1a4u. 1. Beiuncnenrue KoaIu4ecTBa BEMIECTBA 110 U3BECTHOMY YUCITY YaCTHI[ 3TOTO
BemlecTBa. 2. BprumcneHume macchl BellecTBa IO H3BECTHOMY KOJIMYECTBY BeIIECTBa. 3.
Brruucienmne koaudecTBa BEIIECTBA MO M3BECTHOMY 00BEMY BemiecTBa. 4. Beruucienue uncia
YacTHI IO U3BECTHOM Macce BEUIECTBa.

5. Onpenenenre OTHOCUTEIBHOM IIIOTHOCTH Ta3a.
Tema 3. KotnuecTBeHHBbIE XapaKTEPUCTHKH XHMIYeckoro npouecca ( 15 yacos)

Pacuér xonuuectBa BelecTBa, Macchl MM 00bEMa HMCXOJHBIX BEIIECTB U MPOAYKTOB
peaKIuu.

Pacuérnble 3agauu. 1. BprunmcneHue mo XUMHYECKMM YpaBHEHHUSM MacChl, o0bEMa WIH
KOJIMYECTBA BEIIECTBA MO M3BECTHOM Macce, 00BhEMY WIIM KOJHMYECTBY BEIECTBA OJHOTO W3
BCTYMNAIOIIUX B PEAKIIMIO BEIIECTB WM MPOIYKTOB PEAKIUU.

2. Berunciienne Maccel, 00bEMa MPOAYKTa PEAKIIUU, €CITU OJHO M3 PEearupyroluX BEIIeCTB JaHO
B n30bITKE. 3. Bhluncnenue Macchl (KOJMYECTBA BEIIECTBA, 00bEMA) MPOJYKTa PEAKIUH, €CIU
M3BECTHA Macca HMCXOJHOTO BEIIEeCTBa, COJEPIKAIIETO OMPENCIEHHYIO OO TpuMecen. 4.
Brruncnenme Macchl (KOJMYeCTBa BEIIECTBA, 00bEMA) MPOJIYKTa PEAKIUH, €CIIM U3BECTHA Macca
pacTBOpa M MaccoBasi JOJII PacTBOPEHHOTO BemecTBa. 5. OmnpeneneHne MacCOBOW WU
00BEMHON ONU BHIXOJIa MPOAYKTA OT TEOPETUUYECKU BO3MOXKHOTO. 6. BhIuncieHne Macchl Uiu
0o0bEMa MpaKTUYECKH TMOJYYEHHOrO BEUIECTBa IO HM3BECTHOM MaccoBoil (0OBEMHOMN) oie
BBIXOJIa BellecTBa. /. Boruncnenne 00bEMHBIX OTHOIICHUI Ta30B M0 XUMUYECKUM YPaBHEHHUSIM.

Pacuértel, cBsi3aHHBIE C KOHIIGHTpAIMEHl PacTBOPOB, PACTBOPHUMOCTHIO BEIIECTB,
AIEKTPOJIUTUYECKON JUCCOLMAIIUEN.

Tema 4. OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIE peakuun (5 yacoB)

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu. OKHUCIUTENTh W BOCCTAHOBHTEIb,
OKHCJIEeHHE W BoccTaHoBieHUEe. CocTaBleHHWE YpaBHEHHUU OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxkuii METOIOM AJIEKTPOHHOTO OasaHca.

Knaccudukanmst OKMCIUTEThHO-BOCCTAHOBUTEIIBHBIX PEAKITHA.



«Perenue pac4éTHbIX 32124 M0 XMMHM», 8 KJ1acc
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MacCC BCHICCTBA, COACPIKAILICTO

No Tema 3ansarus OCHOBHOE COJIEpKaHUE 3aHATHUS YV Dopmbl
.10 KOHTPOJIS
Brenenne (1 yaca)
1 | 3HaKOMCTBO C LIEIIMH U 3HaKOMCTBO C OCHOBHBIMU becena
3a/1auaMu Kypca, ero (hU3UYECKUMY BEITMYUHAMH.
CTPYKTYPOIA. Jlexuns
OcHOBHBIE (PU3HUECKHUE U
XHUMUYCCKHUC BEIIMUYUHEL.
Tema 1. MaTemaTn4yeckue pacuyéTsl B XuMuu (3 4acoB)
2 | OtHOCHUTEIbHAS AaTOMHAS ITonstre 00 Ar u Mr. ®opmupoBarhb Jlexius
U MOJICKYJIIPHAst MacChl ymenue:  pemarb
OnpeneneHHe Ar XUMHYECKUX pacdCTHBIC 3a1a1 Pemenue
MaccoBas JIOJISA | DIIEMEHTOB I10 TAa0JINLIE mo  obpasy yIpPaKHEHH
aHaAJIOTUH, B o
xumudeckoro anemenra B | J[.M.Mennaeneea. Haxoxaenue Mr CXOMHOI CHTyaIH, u
CJIOKHOM BEILIECTBE o opmyre BemecTra a TaKKe B HOBOI
CUTYyaIluY;
ITonsiTHE O MaccoBoOM foJ1e ymenue Gbictpo u | JIeKuus.
XUMHUYECKOTO AJIeMeHTa () B YCTKO .
CII0’KHOM BEILECTBE U €€ pacyéT 110 g’;’g’;ymp“}igmn Omnopubrit
3 MaccoBas OJIA E)IOpMyJ'Ie BeIIeCTRA. NPUMCHSTh 3HaHI/I}; KOREHeKT:
XMMHYECKOr0 JJIEMEHTa B Hj’;gz{fee;;:Mqﬁp_ IVIH};J;I;II;GHICCTBa imyaupm, CXOMHOH | A IrOpHTMBI
CIIO)KHOM BeHIGCTBe HpI/IMeHﬂTL 3HAHUA
O0BnéMmHas IO i;:ig&;myaum’
KOMITOHEHTA ra3oBOH paccysKIaTh;
cMecu BEIOMpaTh  Ooiee
pauMOHaNbHBIN
croco0  pemeHus
3aJ1a4;
[TonsTrie 06 06BEMHOI m0TH () Jlexuus.
KOMIIOHEHTA T'a30BOM CMECH.
CocTas BO3/1yXa M IPHPOIHOTO Pewenue
rasza. Pac4ér o0béMa KOMIIOHEHTA 3ajnad.
ra3oBO# CMECH I10 ero 00bEMHOM
JI0JIe U Ha00OPOT.
4 MaccoBas nmonsa BemtectBa | [loHSTHE 0 MacCOBOH J0Jie ®opmupoBarth AJITOPUTMBI
B PacTBOpE. BEII[ECTBA B pacTBOPE. ymeHnue:
PacTBOpHTEND M PACTBOPEHHOE ﬁii‘;g;fanﬂonm Pewenne
BelecTBO. Pacuér Macchl pB. ®  maccy | ST
PaCTBOPCHHOTI'O BECIICCTBA 11O MACCE | BemiecTBa B
pacTBOpa U ® p.B pacTBope, pewiath
3a/1a4u o 00pasiy
5 MaccoBas nons npumeceit. | [TonaTre 0 4uCTOM BENIECTBE U W aHaIOrHH, B | Jlexnus.
npuMecu. MaccoBas 107151 TpUMecu zxil;i;i CgTy}?;I;IOP; A
B 00pasIie NCXOTHOTO BEIIECTRA. JE— JITOPUTMBI
OCHOBHOE BCIICCTBO. Pacuér paccuMThIBaTh Pelenme
Macchl OCHOBHOTI'O BEILIECTBA I10 MOJIIPHYIO
KOHIICHTPAIIUIO;




ONPEAECIEHHYIO JOJIKO TPUMECEN.

peiiarth 3a/1a4u Ha
pacTBOpbI
Pa3INYHbBIX THUIIOB.

3aga4.

Tema 2.

KonnyecTBeHHBIE XapaKTePUCTHKH

BemecTBa (6 yacoB)

OcHOBHBIE
KOJINYECTBEHHBIE
XapaKTePUCTUKU
BEILIECTBA.

Breraucnenue koaudecTBa
BEILIECTBA 10 HM3BECTHOMY
YUCIy ~ YaCTHUL 3TOTO
BEIIIECTBA.

ITonsTHE O KOTMUECTBE BEIICCTRA,
MOJISIPHOM Macce ¥ MOJISIPHOM
o0BEME.

DopMuUpOBATH
yMeHHe:
pemIats 3a1a9u
onepupys

[TonsiTue 0 MoCTOSTHHOM ABOTaIPO

MOHITHSIMH
KOJIHYECTBO
BeIECTBa, 00BEM
Maca.

Bruucinenne MAacChI
BEILIECTBA 10 HM3BECTHOMY
KOJINYECTBY BEIIECTBA.

[TonsiTue 0 mocTostHHON ABOraapo

Brlunciienue KoiaM4decTBa
BEIIECTBA 110 U3BECTHOMY
00BEMY BelecTBa.

Ilonstue o MOJISIPHOM 00BeMe

Briuucnenune qucia
4acTUI[ II0 W3BECTHOU
Macce BEIeCTBa.

[ToHsiTue 0 mocTosTHHOM ABOraapo

10

Onpenenenue
OTHOCHUTEIHLHOUN
IUIOTHOCTH ra3a.

Jlekuus.
OnopHbIi
KOHCTICKT.

AJITOPUTMBI

Pemenue
3a7ad4.

Tema 3. KoinuecTBeHHbIE XapAKTEePUCTHKH XUMHY

eckoro npouecca (15 yacon)

11

Brramcnenme Mmaccel
MPOJIYKTa PEAKLUU 110
M3BECTHOM Macce
HWCXOJHOT'O BEIIeCTBa.

Pacdertsl mo xumMuuecKkum
YPaBHEHUSM PEAKIIHI

®opmupoBaTh
yMeHue:

pelaTth 3a1a4u

12

Breraucnenne MAacChl
MPOAYKTAa pEaKUHUH  I10
I/ISBGCTHOMy KOJ'[I/I‘-IGCTBy
HWCXOJHOT'O BEIIECTRA.

Pacuetsl 1(0)
YpPaBHEHUSIM PEaKIU

XHUMHUYCCKUM

10 YpaBHEHHSIM
peaxkuuun

13

Brrancnaenue 00BEéMa
OJIHOTO W3 pEearupyroumx
BEIIECTB IO  3aJaHHOM
Macce IpOJyKTa peaKuu.

Pacuetn! o
YPaBHEHUSIM pEaKLUl

XUMHNYECKUM

14

Brruncienue o
YPaBHEHUIO XUMHUYECKOH
peaknuu (eciau OJHO W3
pearupyromux  BEIIeCTB
JaHO B U30BITKE).

15

Brruncienue o
YPaBHEHHIO XMMHUECKOMI
peakuuu (ecid OAHO U3
pearupyomux  BEIIECTB

Pacuetsl o
YpaBHEHUSM pEaKIU

XHUMHWYCCKUM

AJrOpuUTMBI

Pemenne
3a7ad4.




JIaHO B M30BITKE).

16 | Brruncienue maccel | [TogssTHe O MaccoBOil  JoJie
NpPOJIyKTa peakuuu 1O | IpuMeceit
W3BECTHOM Mmacce
UCXOIHOTO BEIIECTBA,
COJIEpIKaIIEro IPUMECH.
17 | Boiuucnenue MaccChl
NpPOJIyKTa pEakuuu Io
U3BECTHOMN Mmacce
UCXOHOTO BEIIECTBA,
COJIEpIKaIIEro IPUMECH.
18 | Beiuucnenue Mmacchl | [Iomatne 0  maccoBod  goie
(komMyecTBa  BEIIECTBA, | BEIIECTBA B pacTBope.
00BEMa) npoaykra | PactBoputen U pacTBOpEHHOE
peakIy, €clii M3BECTHA | BEIECTBO. Pacuér MacChl
macca pacTtBopa U | pacCTBOPEHHOTO BEIIECTBA [0 Macce
MaccoBas JIOJIsl | pacTBOpa U ® P.B
pacTBOPEHHOTO BEILIECTBA.
19 | Ompenenenne  maccoBoii | [IoHATHE O MPAKTHYECKOM BBIXOJE
Wi O0BEMHOW  JIOJIM | MPOJYKTa PEaKIHUU MO CPAaBHEHUIO
BBIXOJIa ~ TPOJAYKTAa  OT | C TEOPETUUCCKUM
TEOPETUUECKH
BO3MOKHOTO.
20 | Boruucnenune maccel unu | Pacuetst 1o XUMHYECKUM
00Béma IIPAKTUYECKH | YPABHEHUAM PEAKLUN
MOJIyYeHHOTO  BELIECTBA
10 U3BECTHOW MACCOBOM.
21 | Beiuncinenue  0OBEMHBIX
OTHOILIEHUA  Ta3oB 1O
XUMUYECKUM YPABHEHUSIM.
22 | Pacuérel, cBs3anHbie c | Pacu€r Maccel  pacTBOpEHHOTO
KOHIICHTpaIuen BElecTBa [0 Macce pacTBopa U ®
pacTBOpOB, p.B.
pacTBOPUMOCTBHIO
BEIIIECTB.
23 | Pacu€rbl, cBsA3aHHBIE C Pacyersr no- - XUMITICCKHM | @opmuposats
KOHIIEHTpAITHeli YpaBHEHUSM PEAKIIHI yMeHHe:  peuiarh
3aJa4n
pacTBOpOB, MOBBILICHHOT'O
PacTBOPUMOCTHIO BEIIECTB VPOBHA M 3a7a4u
YPOBHSA
OJIUMITINAAbI.
24- | Pemenune
25 | KOMOMHHPOBAaHHBIX 33/1ad.
Tema 4. OKHCJINTEIHHO-BOCCTAHOBUTEIbHBIE peaknun (5 4acoB)
26 | OxucnuTenbHO- [ToHsiTHE O CTENEHU OKUCIICHHUS. ®opmupoBath Pemenue
BOCCTAaHOBUTEIIbHBIE OxucauTenb 1 BOCCTAHOBUTEID, ymenue: YIpaXHEHU




v

peakmuu. OKHCJIEHHE Y BOCCTaHOBIICHHE. pemars - 3ajaHud | gy,
IIOBBIIIICHHOT'O u
27 | CocraBieHue ypaBHEHUN BBICOKOTO  YpOBHA | CocTaBieHU
CIIO’KHOCTH,
OKHUCJIUTEIBHO- e
OIPEeIEIATh .
BOCCTaHOBUTEIIbHBIX OKHCITHTEND, ypaBHEHUH.
peaKI_[I/II/I METOAOM BOCCTAaHOBHUTCIIb,
AJIEKTPOHHOTO OalaHca. COCTABJISTH
3JIEKTPOHHBII
28 | CocraBieHuEe ypaBHEHUU GanaHuc. CocraBnieHu
OKHCITUTEIBHO-BOCCT. e
peakuuin YpaBHEHUM.
29 | Knaccudukanus Jlexmmst.
OKHCIIUTEIBHO- OnopHblii
BOCCTaHOBUTEJIbHBIX KOHCIICKT.
peaKLHii.
30 | MroroBoe 3ansitue (1 | Pemenue 3a/laHui 3auét
yac) MYHULIMNIATBHBIX ~ OJUMIHUAJA IO

XUMHNHN




