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IlosicHuTEALHAA 3alIHCKA

Pabouast nporpamMma Kypca BHEYpOUHOH JeaTenbHOCTH «BommebcTBo B mpobupke» (nanee —
IporpaMma) pa3padoTaHa B COOTBETCTBHH CO CIEAYIOUIMIMU HOPMATUBHO-IIPABOBBIMU aKTaMU:

v' ®enepalbHbIM TOCYIAPCTBEHHBIM CTaHAAPTOM OCHOBHOIO OOLIEro 0Opa3oBaHus,
YTBEP)KJIEHHOTO IprKa3oM MuHHCTepcTBa 00pa3oBaHus 1 HaykH oT 17 gexabps 2010
roma Ne 1897;

[Iporpamma mnpenHazHadyeHa Uisi OPraHU3AMU 3aHATHA BHEYPOUYHOM AEATEIBHOCTH IJIs
oOyuarommxcs 8-9-ro kacca.

AKTYaJlbHOCTH NPOrPaMMBbI

Pentenne pacu€THbIX 3a/1a4 3aHUMAET BaKHOE MECTO B M3YYEHUH OCHOB XMMHUYECKOW HayKH.
Ilpu pemeHun 3anad MpoucxoauT Oojiee INyOOKOe M TOJHOE YCBOEHHME y4yeOHOro marepuana,
BBIPA0ATHIBAIOTCS HABBIKA NPAKTUYECKOTO TPUMEHEHUS WMEIOIINXCS 3HAHWW, pPa3BHBAIOTCS
CIOCOOHOCTH K CaMOCTOATENBHOW paboTe, MPOUCXOAUT (HOPMUPOBAHUE YMEHHS JIOTUYECKH
MBICJIMTb, UCTIOJB30BATh MPUEMBI aHAJIM3a U CUHTE3a, HAXOAUTh B3aMMOCBS3b MEXy 00BbEKTaMu U
SABJICHUSIMU. B 3TOM OTHOILIEHMH peLIeHHe 3ajad SBISETCS HEOOXOAMMBIM KOMIIOHEHTOM IIpHU
U3Yy4EHUH XUMUHU.

Jliist OOJIBIIMHCTBA y4allluXcs pelIeHrne pacu€THBIX 3a7ay 110 XMMHHU NPECTaBIsIeT HEMaJbIe
TPYAHOCTU. A, HE OCBOMB IEPBBIM 3Tall pELICHUS 3a7ay, CBA3AHHBIX C KIIOYEBBIM IOHATHEM
«MOJIbY», IIKOJBHUK B JallbHEHMIIEM HE CMOXET OCO3HAaHHO pemarbh M 0ojee CIOXKHbIC 3ajayu.
[TosTOoMy yuuTento TpeGyeTcsl MPUIIOKUTh MAKCUMaJbHbIE YCUJIMS Ha HauyaJlbHOM JTale peleHus
3a/1a4, TaK KaK OT 3TOTO OYJET 3aBUCETh NabHEUIITUHN yCIIeX.

['maBHOE mpenHa3HaYeHHEe TaHHOTO Kypca COCTOUT B TOM, YTOObI CPOPMUPOBATH Y YUAILIUXCS
YMEHHE pelaTh 3aJauyd OIpeNeIEHHOIO IOBBIILIEHHOTO M BBICOKOIO YPOBHSI CIIOKHOCTH,
MO3HAKOMUTH UX C OCHOBHBIMH THUIIAMHU 33]1a4 U CIIOCOOAMHU UX PELICHHUS.

Kypc ©0a3upyercst Ha 3HaHMSX, [OJyY4aeMbIX IPU H3YYEHUM YYAIIUMUCSH XUMHUH U
MaTeMAaTUKU, M TO3BOJIUT NPUOOPECTH 3HAHMS TEOPETHUECKUX BOIPOCOB BBIXOIAIIMX 32 PaMKHU
IPOTPaMMBI.

OT1anunrenbHbie ocodeHHocTH IIporpammbl

JlanHast mporpaMma UMeeT psiJi 0COOCHHOCTE:

- B CpaBHHUTEIBHO KOPOTKOE BpeMS KaXKIOTO 3aHATHSA Yydalllhecs JOJDKHBI OBJAAETh
onpeeNEHHBIMU MPAKTUYECKUMU HABBIKAMU;

- YCIIENTHOE YCBOCHHE MPOTPaMMBI 3aBHCHT OT OOECTEeUYeHHs] HATJISIHBIMH IMOCOOUSMU H
000pyIOBaHUEM /IJIsl OCYIIECTBICHUS TA0OPATOPHBIX U MPAKTUYECKUX PadoT;

- OBJIQJICHHE TPAKTUYECKUMHU HaBBIKAMH M TPEIINOJaraeT akTHBHYIO CaMOCTOSATEIbHYIO
paboTy yyalmxcs, 4To MO3BOJISET MOBBICUTH YU€OHYIO MOTHBALUIO;

- TEOPETUUYECKUI MaTepHall HEPA3PBIBHO CBS3aH C MPAKTUKOW, U KaXJI0€ 3aHATHUE SIBISETCS
JIOTUYECKUM TIPOJOJKEHUEM MPEABITYILETO.

Kypc cnyXut ajig noArOTOBKM y4YalIuXcsl HE TOJIBKO K OJMMIIMAJaM Pa3IMuHOTIO YPOBHS U K
OI'D, HO m sBhsercs 0a30il I JAJTBHEWIIEr0 MPOJIOJDKEHHS 00pa3oBaHUS B NPO(HILHOM
OMOJIOTO-XUMHYECKOM HJIM XUMHUKO - OMOJIOTUYECKOM KJIacCcax B CTapIIeH MIKOJIE.

Heap kypca: yriy0OneHWe W pacIIUpEHHE YPOBHS PACUYETHBIX HABBIKOB IO XHMHUHU Yy
yJaluxcs Mo BOIpocaM Kypca oOuied M HeOpraHMYeCKOW XUMHUH, C APYrod CTOPOHBI, OKa3aHHE
ITOMOUIY B ITOATOTOBKE Y4aIUXCs K OJMMIIMAAE U 3K3aMEHY 110 XUMHUH 3a KypC OCHOBHOM IIKOJIBI.



Kypc BHeypouHOU NIesATeNIbHOCTH HalleJIeH Ha OpeanpoHIbHYIO MOATOTOBKY yJamuxcs 8-9-

X KJIaCCOB.

3anayu Kypca:

1. CoBepiieHCTBOBaHHE U Pa3BUTUE PACUETHHIX HABBIKOB,

2. Pa3BuTHEe MaTeMaTHYECKOTO MbIILICHUS;

3. PazButMe yMeHHMA  JIOTHUECKHM  pacCyXnaaThb, IUIAHUPOBaTh, AU(PPepeHIMPOBATH,
yCTaHaBIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H.

4. TloBbllieHUe KPEaTUBHOCTU MBIIICHHS,

5. CtuMynupoBaHHE JTUYHOCTHBIX IOCTHKEHUHN B TIPEIMETHOM 00J1acTH,

6. Konkpermzanms, ymnpoueHwe ¥ yriyOieHHe 3HaHMK MO HamboJsiee CIIOKHBIM BOIMPOCAM
LIKOJIBHOTO Kypca XUMHUHU CBA3aHHBIX C PACUETHBIMHU 33/1a4aMH;

7. Pa3BuTHE HaBBIKOB CAMOCTOSITEILHON paOOTHI.

@opMbl  OpraHu3aluM 00pa30BaTeJILHOIO TMpolecca W BHABI 3aHATHI: paboTa
OpPTraHu3yeTcsl KaK MHIWBHUIYaJbHO, TaK W B TPYMIAX IMOCTOSHHOTO M MEPEMEHHOTO COCTaB, C
MPUBJICUCHUEM JHUCTAaHIMOHHBIX (opM O0OydeHHs W TMPEACTAaBISET IIMPOKYIO BO3MOXKHOCTH
nuddepeHIaly 1 MO3HABATENbHBIX (POPM eI TETbHOCTH.

Bo3pact yuammxes: 14-15 et

O0bem nmporpammel: 34 4 B 7 kiacce, 34 4 B 8 kiacce, CpOK €€ OCBOCHHsSI B T€UCHHE 2-X
JeT, pexuM 3aHsaTul 1 pas B Henento 1 4.

H.TIaHI/IpyeMI)Ie PE3yJbTAaThl 0CBOCHHUS KypCa

W3yuenne XMMHUU B OCHOBHOM ILIKOJIE 1a€T BO3MOKHOCTB JIOCTUYb CIIEIYIOUIMX PE3yIbTaTOB
B HaNpaBJICHUU JJUYHOCTHOI'O PA3BUTHS

v (opMUpOBaHKE IEIOCTHOIO MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOINECTBCHHOW NPAaKTUKH, a TaKKe COIHAIBHOMY, KYJIBTYpHOMY,
S3bIKOBOMY U JYXOBHOMY MHOT000pa3ni0 COBPEMEHHOIO MUPA;

v’ (hopMHUpOBaHHE OTBETCTBEHHOIO OTHOIICHUS K YYEHUIO, TOTOBHOCTH W CIOCOOHOCTH K
CaMOpPAa3BUTHIO U CaMOOOpA30BAHMIO Ha OCHOBE MOTHMBALMM K OOYYEHHIO U MO3HAHHUIO,
BBIOOPY MpOGUILHOTO 00pa30oBaHWsS Ha OCHOBE HWH(MOpPMAIMM O CYIIECTBYIOIINX
npodeccusix M JUYHBIX NMPO(ECCHOHANBHBIX TPEANOYTECHHH, OCO3HAHHOMY ITOCTPOCHHUIO
WH/IMBUyalbHOM 00pa30BaTENbHON TPAEKTOPUHU C YYETOM YCTOWYMBBIX MO3HABATEIBHBIX
UHTEPECOB;

v’ (popMupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B 0OPa30BaTENbHOMN, OOIICCTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIEA0BATEIBCKOM, TBOPUECKON M IPYTUX BUIAX JCSITCIBHOCTH;

v’ (popMupoOBaHHEe TO3HABATENBHON W MH()OPMAIIMOHHON KYJIBTYPbI, B TOM YHCIIE Pa3BUTHE
HaBBIKOB CaMOCTOSITEILHOW pabOThl ¢ y4eOHBIMH MOCOOWSMH, KHHTAaMH, TOCTYIMHBIMHU
MHCTPYMEHTAMHU M TEXHUYECKHUMHU CPEJICTBAMU MH(DOPMALIMOHHBIX TEXHOJIOTUH;

v/ pa3BUTHE TOTOBHOCTH K PEIICHHI0 TBOPYECKHX 3aja4, YMEHHs HAXOJAWTh aJICKBATHBIC
crocoObl MOBEACHUS M B3aUMOJEHCTBUS C MapTHEpPaMH BO BpeMs yueOHOUM U BHeyueOHOU
TeSITETLHOCTH, CIIOCOOHOCTH OICHHBATH MPOOJIEMHBIC CUTYAIlUH U OTICPATHBHO MPUHUMATH
OTBETCTBEHHBIC PEIICHUS B PA3IUYHBIX MPOAYKTHBHBIX BHIAX ACATEIBHOCTH (yueOHas
MIOUCKOBO-UCCIIEI0BATENbCKAs, KIIyOHAas!, IPOEKTHAsI, KPYXKKOBAsl U T. I1.).



MeTaﬂpellMeTHblMl/I pe3yjJbTaTaMi OCBOCHHA OCHOBHOI O6p330BaTeJ'II)HOI\/JI mporpaMmal

OCHOBHOT'O 00IIIET0 00pa30BaHUs SIBISIOTCS:

v

v

OBJIaJICHUE HABBIKAMU CaMOCTOSITEIBHOTO NPUOOPETEHUs] HOBBIX 3HAHUH, OpraHH3aluH
y4eOHOH 1esTEeTbHOCTH, TONCKA CPEJICTB €€ OCYIIECTBICHHS;

yYMEHHE IUIAHHPOBATh ITyTH JOCTIDKCHHS LEJIe Ha OCHOBE CaMOCTOSATENBHOTO aHalIn3a
YCIOBUHA W CPEACTB JOCTH)KEHHUS JTUX LeJeH, BBIACIATh albTEPHATHUBHBIE CIIOCOOBI
JOCTIDKEHUsI 1eJd U BbIOMpaTh Haubonee d(PQGEKTHUBHBIM cHocol, OCYIIECTBIATh
MIO3HABATENIbHYIO pEQIIEKCHI0O B OTHOIIEHWH JEHCTBUH IO pEIHICHUI0 Y4YeOHBIX U
MO3HABaTEJbHBIX 33]1aY;

NOHUMaHWE TPOOJIEMBbl, YMEHHE CTaBUTHb BOMPOCH, BBIIBUTATh THUIOTE3Y, JaBaTh
OTIpeJIeIeHUs] TOHATHUAM, KIIACCH(PUIUPOBaTh, CTPYKTYpHUpOBaTh MaTepHall, MPOBOJIUTH
HKCHEPUMEHTBI, apryMEHTUPOBaTh COOCTBEHHYIO MO3ULUIO, (HOPMYIUPOBATH BBIBOABI U
3aKJIFOUCHHS;

(dbopmMupoBaHUE W pa3BUTHE KOMIETEHTHOCTH B 00JACTH WCIOJIB30BAHUS WHCTPYMEHTOB U
TEXHUYECKHX CPEACTB HH()OPMAIIMOHHBIX TEXHOJOTHUH (KOMITBIOTEPOB W MPOTPAMMHOTO
obecrieueHHss) KaK HMHCTPYMEHTAJIbHON OCHOBBI Pa3BUTHS KOMMYHHUKATUBHBIX U
MI03HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUIA;

yMEHHE W3BJIeKaTh MHOOPMALINIO U3 PA3IMYHBIX UICTOYHUKOB (BKIIIOYAsi CPEJICTBA MAaCCOBOM
nH(pOpManUK, KOMMIAKT-IUCKH YYeOHOro Ha3HAuYeHWs, pecypchl HHTepHETa), yMeHwHe
CBOOOJTHO TOJIB30BATHCS CIPABOYHON JMTEPATypOidl, B TOM 4YHCIE M Ha DSJIEKTPOHHBIX
HOCHUTEJISIX, COOTI0IaTh HOPMBI HH(POPMALIMOHHON N30UPATEIbHOCTH, STHKH;

YMEHUE Ha MPAKTUKE I0JIb30BAaThCSI OCHOBHBIMM JIOTUYECKUMHU IpPUEMaMH, METO/aMHU
HaOJIIOJICHNS, MOJICIIUPOBAHUS, OOBSICHEHNUS, PELICHUS IPOOJIeM, IIPOrHO3UPOBAHUS U JIP.;
YMEHUE BBITIOIHSTH MTO3HABATEIBHBIC U TIPAKTUYECKUE 33/IaHUS, B TOM YHCJIE TPOSKTHBIE;
(dbopMHpOBaHNE YMEHHUSI CAMOCTOSITEIIFHO M apTyMEHTHPOBAHO OLICHUBATh CBOU JIEHCTBHS U
JecTBUS  OJHOKJIACCHUKOB,  COJIEPXKATEIbHO  OOOCHOBBIBaS  NPAaBWIIBHOCTH WM
OIMOOYHOCTh pe3yiabTaTa M CcHocoda IeHCTBUS, aJeKBaTHO OLECHHBAaTh OOBEKTHBHYIO
TPYIHOCTH KaK Mepy (akTHYECKOTO WM MPEAIO0JIaraeMoro pacxoja pecypcoB Ha pelIeHue
3aJauu, a TAK)Ke CBOM BO3MOXHOCTH B JOCTIDKCHHH IEJTN ONPESIIEHHON CII0KHOCTH;
yMeHue paboTath B rpynie — 3 (HEeKTUBHO COTPYAHUYATH M B3aUMOCHCTBOBATh HA OCHOBE
KOOPJMHAIIMM PA3IMYHBIX MMO3UIMKA TpHU BHIPAOOTKE OOINEro pemeHus B COBMECTHOU
AEATeNFHOCTH; CIIylIaTh HapTHEpa, (OpPMYJIHpPOBaTh M apryMEHTHUPOBATh CBOE MHEHHE,
KOPPEKTHO OTCTAaUBATh CBOIO MO3HUIINIO M KOOPIMHUPOBATH €€ C MO3UIHEH TapTHEPOB, B TOM
YHcie B CHTYallMd CTOJIKHOBCHHS HWHTEPECOB; MPOIYKTHBHO pa3peniath KOHMIMKT Ha
OCHOBE Yyd4eTa HMHTEPECOB W TO3UIMH BCEX €ro Yy4YaCTHHKOB, IIOMCKa M OIIEHKU
JIbTEPHATUBHBIX CIIOCOOOB pa3peiieHns: KOH()IUKTOB.

IIpeaMeTHBIMHM pe3yJIbTATAMHM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
oOuiero o0pa3oBaHus ABISAIOTCSA CPEICTBAMU IpeIMETa XUMUU:

‘/OHpCHeJISITB THUIIL paCHGTHOﬁ 3ala4Yi W pellaTb PACUCTHBIC 3aJja4d OCHOBHBIX THIIOB,

KOTOPBIC U3YYAJIUCh B KYPCC XUMHUHU 8-9 KJIaCcCa, UCIIOJIb3Ys aJITOPUTM;

v TIPOBOJIMTH PAacyeThl HA OCHOBE XMMHUYECKUX (OPMYI] M ypaBHEHHI peakinii: HaXOKIEHHE

MOJICKYJIAPHON (HOPMYJIBI BEIIECTBA MO MACCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B €TO
COCTaB,; pacyeThl MAaCCOBOM J0JIM (MAacChl) XUMHUYECKOTO COCIMHEHUS B CMECH; PacdeThl
Mmacchl (00beMa, KOJTMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CITH OJJHO U3 BEUIECTB JJaHO
B U30BITKE (MMEET MPUMECH); pacueThl MacCOBOM MM 0OBEMHOI ONIM BBIXOJa MPOAYKTa



peaKIuu OT TEOPETUICCKH BO3ZMOXKHOTO; PACUEThl TETIOBOTO 3 (eKTa peaKIuu; pacueThbl
00BEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEaKIHsIX; pacdeThl Macchl (o0Bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLMHU, €CJIM OJTHO U3 BEIIECTB JaHO B BUJIE PacTBOpa
C OIpeeNIEeHHONW MacCOBOM J0Jei pacCTBOPEHHOTO BEIIECTBA;

v/ UCIIOIIL30BaTh METO/bI HAYYHOrO IMO3HAHMS: aHAJIN3, CUHTE3, MOAEIMPOBAHNE XUMHYECKHX
MIPOIIECCOB U SIBJICHHUI — IMPHU PEIICHUU y4eOHO-MCCIIeIOBATEIbCKUX 3a7a4 M0 W3YYCHUIO
CBOICTB, CITOCOOOB IMOTYYCHHS U PACTIO3HABAHUS OPTaHUYECKHUX BEIICCTB;

v/ yCTaHaBJIMBaTh B3aMMOCBS3U MEXAY (akTaMd W TEOPUEH, NMPUYMHON U CIEICTBHEM IIPH
aHanM3e TPOOJIEMHBIX CUTyalluii U OOOCHOBAaHMM TMPUHUMAEMBIX PELICHUH Ha OCHOBE
XHMHYECKHUX 3HAHUH.

Buvinycknuk na yenyoneHnom ypogne noayuum 603MOMCHOCHb HAYYUMbCA:

v hOpMyITHPOBATH IIEJb MCCIEIOBAHNS, BBIABUTATh U MPOBEPSATH YKCIIEPUMEHTAIBLHO THUIIOTE3BI O
XMMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa M CTPOEHUSI, MX CIIOCOOHOCTU BCTYNAaTh
B XMMHUYECKHE PEaKI1H, O XapaKTepe U MPOAYKTaX Pa3INYHbIX XUMHUUECKHUX PEaKIIHii;

v’ pemats KOMOMHUPOBAHHBIE 3a][a4M, B KOTOPBIX OOBEANHEHO TPH THIIOBBIX.

OueHouyHble MaTepHasbl. IO pe3ydbTaTaM OCBOCHMS NPOTrpaMMbl IPOBOAUTCS KOHKYPC
(KOJMUYECTBEHHBIN) YMcaa PEUIEHHBIX 3aJa4 WM CMOTP HOPT(OINO, B KOTOPOM IpPEACTABICHBI
oopMiIeHHbIE ANrOPUTMBI  pEIIEHWs 3aJad Ha pasHble TUIBl  PacyeToB, KIACTEpHI,
MHPOPMAIIMOHHBIE JIUCTHI — pEIICHHbIE 3ana4yd, WHQorpaduka Mo 3agadyaM, COCTABICHHE
COOPHUKOB aBTOPCKHUX 3a/1a4 M0 PA3IMYHBIM TeMaM (Hampumep, «Meaununay, « JKOJOTHs» U T.1.).



KanaenaapHo-remaTudyeckui njiax

7 kaace
Ne Dopmbl Ko
Tema 3ansaTHsA €CTBO
3aHATHSA KOHTPOJIsI
4acoB
Beenenue(2 uaca)
3HAKOMCTBO C LEISIMH U 3aJadyaMu uHdorpadpuka
1. Kypca, €ro CTpyKTYpOH. 1
OcHoBHbIE ¢buznueckue u
2 XUMHUYECKHE BEIIMUNHBI. 1
MaremaTndeckne pacuéTsl B XUMHH(7 4acos)
OtHOCUTENbHAS aTOMHas u
3 MOJIEKYJISIpHAsE MacChl 1
MaccoBas 0TSt XUMHUYECKOTO AJITOPHUTM pelIeHus 3a1a9u
4 bjyemeHTa B CII0)KHOM BEIECTBE 1
Maccosas JI0JIA XUMHUYECKOTO ANroputM™ peuieHus 3agadu
5 AJIEMEHTA B CI0KHOM BELIECTBE 1
O6béMHas J0J1s1 KOMIIOHEHTA ANropuTM peuieHus 3agadu
6  [ra3oBoii cMecu 1
MaccoBas ~ Jmois  BemecTBa B AJNTOPUTM pemeHUs 3a1a9u
7 [pacTBope. 1
MaccoBass ~ jonsi  BemiectBa B uHdorpapuka
8 pacTBope. 1
9 MaccoBasi 10Jis1 IPUMECEH. AJITOPUTM pelIeHus 3a7a9u 1
KosmyecTBeHHbIE XapaKTEPUCTHKH BelecTBa(6 uacos)
OcHOBHBIE KOJINYECTBEHHBIE uHborpaduka
10  [xapaKTepHCTHKHU BEIIECTBA. 1
Brrunciienne koiimvecTBa BEIISCTBA AJITOPUTM pelIeHuUs 3a7a9u
MO W3BECTHOMY YHCIY YacTHI[ 3TOTO
11  |emecTsa. 1
Bbrunciienne Macchl BelIecTBa 110 AJITOPUTM pelIeHuUs 3a7a9u
12  M3BECTHOMY KOJIMUYECTBY BEILIECCTBA. 1
Beruuciienue KoJIMYECTBA BEIECTBA AJITOPHUTM pelieHus 3a71a9u
13 o u3BecTHOMY 00BEMY BEIIECTBA. 1
Brerunicnenue uucna  4acTul[ 1O ANTOPUTM pelieHus 3a1a9u
14 M3BECTHOM Macce BeIleCTBA. 1
OnpenencHue OTHOCHUTEIILHOM ANTOpPUTM pelieHus 3a1a9u
15  |wioTHOCTH rasa. 1
KosimyecTBeHHbIE XapaAKTEPUCTHKH XUMHYECKOro npouecca(/S5 uacos)
Beruucienne  Macchl  TPOJYKTa AJITOPHUTM pelieHus 3a71a9u
peakuMu 1O  HW3BECTHOM  Macce
16  MCXOIHOTO BEIIECTRA. 1
Bbruncienne  macchl  MPOAYKTa AJITOPUTM pelIeHuUs 3a7auu
[PEaKIH TI0 U3BECTHOMY KOJIMYECTBY
17 HMCXOJHOTO BEIIECTBA. 1




18

Breuucnenue o00béMa  OHHOrO U3
[pearupyromux BeIIecTB MO 3aJaHHOM
Macce MPOJYKTa PEaKIIHH.

Anroput™ peuieHus 3agadu

19

Brruncnenue o yYpaBHEHUIO
XUMHUYECKON peakiuu (eclid 0JTHO U3
pearupyrommx —BEIIeCTB JaHO B
M30BITKE).

AJ'IFOpPITM peuicHud 3aqa4un

20

Berancienue 1o YpaBHEHUIO
XUMHUYECKOU PEeaKITHH (€CITH OTHO U3
pearupyroomux BEIIeCTB JaHO B
M30BITKE).

HNudorpaduka

21

Brruncnenue MAaccChl MPOJIyKTa
peakuuu 1O  M3BECTHOM  Macce
MCXOJHOTO BEILECTBA, COAEPIKALLEro
[IPUMECH.

ANTOpHUTM pelIeHus 3a1a4u

22

Brruncnenue MAaccChl MPOJIyKTa
peakuuM 10  M3BECTHOM  Macce
MCXOIHOI'O BEILECTBA, COACPIKALLErO
MIPUMECH.

HUndorpaduka

23

Beruncnenue macchl  (KOJIHUYECTBa
BEIIECTBA, 00BbéMa) MPOYKTA
[PEaKIMH,eCITN M3BECTHA Macca
pacTBopa W MaccoBas  JIOJIA
[PACTBOPEHHOT'O BEIIECTBA.

ANroputM™ peueHus 3agadu

24

['enernyeckas CBS3b MEXIy
OCHOBHBIMH KJIacCaMu
HEOPraHUYECKOU XUMUU

Nudorpaduka

25

['eneTnueckas CBA3b MEKIY
OCHOBHBIMH KJIacCaMu
HEOPraHUYECKOU XUMUU

HUndorpaduka

26

Brruncnenne 00BEMHBIX OTHOIIICHUH
ra3oB [0 XUMUYECKUM YPABHEHUSM.

ANTOpHUTM pelIeHus 3a0a4u

27

PacuaéTer, CBSI3aHHBIC c
KOHIIEHTpAaLUEl paCTBOPOB
pPacTBOPUMOCTBIO BCIIECTB,
AIEKTPOJIUTUYECKON AUCCOIAIUEH.

ANTOpUTM pellIeHus 3a7a4u

28

Pacuértsr, CBSI3aHHBIC C
KOHILIEHTpalHe pacTBOpOB,
[PaCTBOPUMOCTBIO

BEIIECTB, AJIEKTPOIUTUYECKOMN
mucconyanen.

ANTOpUTM pelieHus 3a1a9u

29

Pemienne KOM6I/IHI/IpOBaHHBIX 3ajJad4.

AJ'IrOpI/ITM peuiceHud 3aga4un

30

Pemenne koMOMHUPOBAaHHBIX 3a]a4.

AJNTOPUTM pellieHus 3aa4u

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (4 yaca)

31

OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIC
pPCaKIru.

Wndorpadpuka

32

CocraBieHne ypaBHEHUM

aITrOpPUTM




OKHCIHUTCIBbHO- BOCCTAHOBUTCIIBHBIX
peaKuHﬁ MCTOAOM 3JICKTPOHHOTO

OanaHca.
Knaccudukanus okuciaurenbHo- KJacTep
33 BOCCTAaHOBUTEJIbHBIX PEAKLIUH. 1
34 Htorosoe 3ansatue [TopTdonno, KOHKYpC aBTOPCKUX 3a]1a4 1
8 knace
Ne Koanuec
®opmbl
3aHATH Tema 3ansaTHA TBO
KOHTPOJIA
| 4acoB
PacuéTpl mo xumuyeckum popmynam(4uaca)
Xumnueckasi popmysa. 3aKOH OCTOSTHCTBA AJITOpUTM pelIeHus 3a7auu
1. [cocTaBa. 1
MaccoBas 107151 3JIEMEHTa B BEILIECTBE. ANTOpUTM pelleHus 3a1auu
2  |Pacuérel mo xumMuueckuM popmymam. 1
Pemenue 3agau Ha onpeneneHue AJNTOPUTM pellleHus 3a1a4u
3 MOJIEKYISIpHOH (pOpPMYIIBI BEIIECTRA. 1
4 |OTHOCHUTENbHAS IIJIOTHOCTH I'a30B ANnroputM™ peleHus 3agadu 1
OKHCJIUTEILHO-BOCCTAHOBUTEIbHBIE peakuun (3uaca)
5  |IlonsTHE 00 OKUCIEHUH U BOCCTAHOBJICHUH. Hndorpaduka 1
6 |Metoa 3meKTpoHHOrO HanaHca. JITOPUTM 1
7 |Metoa 3eKTPOHHO-MOHHOTO OanaHca. KJIacTep 1
PacuéTpl mo xumuyeckuM ypaBHenusim (// uacog)
8 |Pacuér kommuectBa, Macchl, 00bEMa (Ta3oB) | AJTOPUTM pELICHUS 3aJa4u
0JTHOT'O BEILECTBA 110 U3BECTHOMY KOJIMYECTBY,
Macce, 00BEéMY apyroro BemecTBa (C
MICTIOJIb30BaHUEM MIOHATHUS KOJINYECTBA
BEIIIECTBA). 1
Pacuér xommuectBa, maccel, 00bEMa (Ta3oB) | ANTOPUTM peIICHUs 3a1a4u
9  logHOrO BelecTBa Mo
U3BECTHOMY KOJHMYECTBY, Macce, OO0bEMY
ipyroro  BemiectBa (C  HMCHOJB30BAHUEM
[MOHSATHS KOJTUYECTBA BEIIECTBA).
1
10 [Bbruucnenune wmaccbl (KoiauyecTBa, 00BEMA) |  AJTOPUTM pelIeHUs 3a7auu
BEIleCTBA 10 HM3BECTHOM Macce pacTBopa C
OIIpeeIEHHOMN MacCOBOU noJjen
[PACTBOPEHHOI'O BEIECTBA. 1
Bberuucnenne macchl (KOJWYECTBA, 00BEMA) Nudorpaduka
BEIIECTBA IO M3BECTHOW Macce pacTBopa ¢
OIPEIEIEHHON MacCcOBOU J0JIen
11  pacTBOpeHHOrO BEIECTBA. 1
BeruuciieHust ¢ HWCMONB30BAaHUEM  TTOHSATHS Hudorpaduka
12 |«monsapHBII 00bEM». 3aKOH ABOrapo. 1
13 |BblunuciaeHue 1O ypaBHEHHSIM pEakIUid C | AJTOPUTM PEIICHHS 3a]a4u
MICTIOJIb30BAaHUEM  TIOHSATHHA ~ MaccoBas | 1




0O0BEMHAST 10J1S1 BBIXOa TPOIYKTA.

14 [Pac4érhl MO XMMUYECKHM YpaBHEHHSM, €CII | AJTOPHUTM peIIeHUs 3a71auu
OJTMH U3 PEareHTOB B3ST B H30BITKE. 1
15 |Pacuérel 1O ypaBHEHHSM peakuuid 1O | AJTOPUTM PELEHUs 3aJa4u
M3BECTHOM Macce M 00BEMY HCXOIHOTO
BEIIIECTBA, COJIEPIKAILEr0 IPUMECH. 1
16  [Pac4€rhl MO TEPMOXUMHUECKUM PEAKIUSIM. ANTOpHUTM pelIeHus 3a1auu
BbIBO/I TEpPMOXUMHUYECKUX YPAaBHEHUH. 1
Pacuér Komm4ecTBEHHOTO ¥ KaYeCTBEHHOTO AJTOpPHUTM pelIeHus 3a7auu
cocTaBa cMeceill BelllecTBa Ha OCHOBE
17  |jocobeHHOCTEN UX XUMUYECKUX CBOMCTB. 1
Pemienue 3a1a4 Ha OCHOBE CHCTEMBI Nudorpaduka
18 |ypaBHeHu# 1
Pemenne 3an1a4 Ha pactBopbl (10 uacos)
19 [PacTBOpUMOCTSD. Hndorpaduka 1
20 |3amaum Ha paCTBOPHUMOCTb. ANroputM™ peleHus 3agadu 1
Konuenrpanus pactBopa. Criocoobt Hndorpaduka
21  [BBIpaKEHHS KOHIICHTPAIHH. 1
22  |CriocoObl BBIpaKEHHUS COCTaBa PaCTBOPOB. Nudorpaduka 1
3ajgaud, CBS3aHHbIE C  KOHIIEHTpauueu | AJITOPUTM pelICHHUs 3a1a4u
23 [pacTBOpOB. 1
3agauM, CBsA3aHHBIE C  KOHIIEHTpaUWeW | AJTOPUTM pelIeHHUs 3a7a4u
24 |pacTBOPOB. 1
3amaun, CBS3aHHBIE C  KOHIIGHTpAUUEH | AJNTOpUTM pelieHus 3a1a4u
25  [pacTBOPOB. 1
3amaun, CBA3aHHbIE €  KOHLEHTpAlMeW | AJTOpUTM pelleHus 3a1auu
26 [PacTBOPOB. 1
3amaun, CBA3aHHbIE €  KOHILEHTpalMel | AJTOpUTM pelieHus 3a1a4yu
27 [pPacTBOPOB. 1
3amaum, CBsA3aHHBIE C  KOHIIGHTpAIUeH | AJTOpPHUTM pelIeHus 3a1auu
28 [PacTBOPOB. 1
XuMu4yecKkuii mpakTHKyM. Pemenne kKoMOMHUPOBAaHHBIX 3a1a4 (5 uacos)
ANTOpUTMBI ~ pellleHHs] KOMOMHHPOBAHHBIX | AJITOPUTM pELICHHUs 3a7auu
29  Banau. 1
30 Perienne KOMOMHUPOBAaHHBIX 3a/1a4. ANropuTtM™ peleHus 3agadu 1
31 Pemenne koMOMHUPOBAaHHBIX 3a/1a4. ANropuTM peleHus 3a1auu 1
32 Pemenne koMOMHMPOBAHHBIX 3a/1a4. AJNTOPUTM pelIeHUs 3a1a4H 1
33 Perrenne KOMOMHUPOBAHHBIX 3a/1a4. ANroputM™ peleHus 3agadu 1
34 Hrorooe 3anstue nopT¢oano 1




Conep:kaHue Kypca BHEYPOYHOIi eI TeJbHOCTH
IJIA 7 Kjaacca
(1 uac B Hexemo, Bcero 34 4acoB)

BBenenue (2 yaca)

3HaKOMCTBO C LEISIMH M 3aJjayaMH Kypca, ero CTpykTypoil. OcHOBHbIE (Gu3MUYECKHUE U
XUMUYECKHE BEJIMUUHBI.

Tema 1. MaremaTudeckue pac4étbl B xumuu (7 yacoB)

Bonoponnas equnuiia atoMmHo Macchl. OTHOCHUTENIbHASE aTOMHAsE U MOJICKYJISIpHAsl MacChlL.
HaxoxneHrne oTHOCUTENLHOM MOJICKYISIPHON Macchl o (hopMylie BEIIecTBa.

MaccoBast 10ji1 XMMHYECKOrO 3JE€MEHTa B CJIOKHOM BemiecTBe. Pacué€r maccoBoil nonu
XUMHUYECKOTo 3jeMeHTa o (opmyrne BemectBa. Haxoxaenue ¢popMynsl BeliecTBa Mo 3HAYCHUSAM
MaCCOBBIX JIOJIEH 00pa3yIOIINX €T0 3JIEMEHTOB.

O0BEMHAs 10J11 KOMIIOHEHTA Fa30BOM CMECH.

[onsitne 06 0OBEMHON 10J7€ KOMIIOHEHTa Ia30BOM CMeCH M pacd€Thl C HCIIOJIb30BAaHHEM
3TOro NoHATHS. MaccoBasi 40Jisl paCTBOPEHHOI'O BEILIECTBA.

PactBopbl, pacTBOpHTENP UM PpAaCTBOPEHHOE BemecTBO. [IoHATME O KOHUEHTpaluu
pacTBOpEeHHOrO BemecTBa. MaccoBas JOJIisI pPacTBOPEHHOTO BEIIECTBA W Pacd€Thl C
HCIIOJIb30BAHUEM ATOTO TTOHSTHSL.

Maccoast 105151 mpumeceil.

[TonsiTe 0 4KMcTOM BellecTBe W mpuMecH. MaccoBast 10 MpUMecH B 00pasiie MCXOIHOTO
BemectBa. OCHOBHOE BewecTBO. Pacdy€T Macchl OCHOBHOIO BEIIECTBAa II0 Macce BEIIECTBa,
COJIEPIKALLIETO ONPEACNEHHYI0 JONI0 IpUMeced U Jpyrue MoAu(UKALMOHHBIE pacdy€Tbl C
HCMOJIb30BAHUEM ATUX MTOHSATHIA.

Tema 2. KonmuyecTBeHHbIE XapaKTEePUCTHKH BelecTBa (6 yacos)

OCHOBHBIE KOJIMYECTBEHHBIE XapAKTEPUCTUKN BEILIECTBA.

[Tocrosinnas ABoraapo. KonmnuectBo BemiectBa. Monbs. MosnsipHas Macca. MossipHblil 00BEM
razoo0pa3Horo BemecTBa. KpaTHble €IUHUIIBI KOJUYECTBA BEIICCTBA — MUJUIUMOJIb U KHUJIOMOJIb,
MUJUTAMOJISIPHAS. U KAJIOMOJISIpHAS MAcCChl BEIIECTBA, MUJUTUMOJISIPHBIA U KHJIOMOJSIPHBINA 00BEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ HCHONB30BAHMEM TMOHSATUM «KOJMYECTBO BEIIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBIA 00BEM Ta30B», «IIOCTOSTHHAST ABOTAIPOY.

Pacuérnbie 3agaum:

Boluncnenue konuuecTBa BEIIECTBA MO U3BECTHOMY YMCITY YACTHUIl 3TOTO BEIIECTBA.
Brruncienue maccel BelecTBa o U3BECTHOMY KOJIMYECTBY BEIIECTBA.
Brruncnenue komu4ecTBa BEIECTBA 10 U3BECTHOMY 00BbEMY BEIIIECTBA.
Beruncrnenue uncia 4acTUI IO U3BECTHOM Macce BEUIECTBA.

a s owbde

OnpeneneHre OTHOCUTENBHON TUIOTHOCTH ra3a.

Tema 3. KomuvecTBeHHbIC XapaKTEePUCTHKH XUHMHY€ECKOro npouecca (15 yacon)

Pacuér konmuecTBa BellecTBa, Macchl WM 00bEMA HCXOAHBIX BELIECTB M MPOAYKTOB
peakuuu.

Pacuérnbie 3agaum.

1. BeruncieHnue mo XMMHYECKUM YPaBHEHUSIM Macchl, 00bEMa MM KOJIMYECTBA BEIIECTBA I10
U3BECTHON Macce, 00bEMY MIIM KOJIMYECTBY BEIIECTBA OJIHOTO U3 BCTYMAIOIIUX B PEAKIUIO BEIIECTB
WM NIPOJYKTOB PEAKLUU.



2. Beruncnenne mMaccel, 00bEMa MPOIYKTa PEAKIMH, €CIIH OJHO U3 PEarupyrolluX BEIIECTB
IIAHO B U30BITKE.

3. Bpruncnenue Macchl (KOJIMYECTBA BEUIECTBA, 00BEMA) MPOAYKTAa PEaKIMH, €CIIM M3BECTHA
Macca UCXOJHOT0 BEIIECTBA, COAEPIKAIIET0 OMPEISIEHHYIO I0JII0 PUMECEH.

4. BoluncneHnue macchl (KOJIMYecTBa BeIeCTBa, 00bEMA) MPOAYKTA PEaKIH, €CIIU U3BECTHA
Macca pacTBOpa U MaccoBas J10JIsl paCTBOPEHHOTO BEILIECTBA.

5. OmpeneneHue MaccoBOW WM OOBEMHOM [OJIM BBIXOJAa MPOAYKTa OT TEOPETUUYECKU
BO3MO>KHOTO.

6. Pemenue nienovex npeBparieHus.

7. Pacu€tpl, cBs3aHHBIE C KOHIIGHTpAlUMeil pacTBOPOB, pPAaCTBOPUMOCTBHIO BEIIECTB,
BJIEKTPOJIUTAYECKON JUCCOUHAIUEN.

Tema 4. OxkucaAUTEIbHO-BOCCTAHOBUTEIbHBbIE peakuun (4 yaca)

OKHUCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENh U BOCCTAHOBUTEIb, OKUCICHHE U
BoccTaHoBIeHHE. COCTaBIeHHE YPaBHEHHUI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIU METOAOM
aneKTpoHHOro O6ananca. Kinaccudukanusi OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

Jas 8 kaacca
(1 wac B Hegemnto, Bcero 34 4acoB)
Tema 5. Pacuétsl mo xummnuyeckum popmyaam (4uaca)

Xumudeckasi (hopmysa. 3aKOH MOCTOSTHCTBA cocTaBa. MaccoBasi 0Jis AJIEMEHTa B BEIIECTRBE.
Pacuérel mo XuMu4eckuM (hopMyIaM.

Pemenne 3amau Ha ompenesneHHe MOJEKYIIpHOW Qopmynbl BemiectBa. OTHOCHUTENbHAS
IJIOTHOCTB T'a30B.

Tema 6. OxkucIUTEIbHO-BOCCTAHOBUTEIbLHBbIE peakunu (3uaca)

Oxucnenue u BocctaHoBiIeHHe. OKUCIUTENb U BOCCTAHOBUTEIb. DJIEKTPOHHBIN OallaHC.

Tema 7. Pacuérnl no xumuyeckum ypapaenusim (11 yacos)

Pacuér konmyecTBa, Macchl, 00bEMa (ra3oB) OJHOIO BEIIECTBA IO U3BECTHOMY KOJIMYECTBY,
Macce, 00bEMY IpYroro BEIIECTBa (C UCMOIB30BAHUEM TOHATHS KOJIMYECTBA BEIIECTBA).

Borunicnenue maccbl (konmuuecTBa, 00bEMA) BeleCTBA IO M3BECTHOM Macce pacTBOpa C
OonpeAeIEHHON MacCOBOM 10JIeM PAaCTBOPEHHOI'O BELIECTBA.

Bbrunicnenuss ¢ UCHOJNB30BaHUMEM TOHATUS «MOJIApHBIM  00BEM». 3akoH ABoraapo.
Bbrunciienue mo ypaBHEHHUSIM peakifil ¢ MCHOJIb30BAHHWEM TMOHATHI MaccoBask HOOBEMHAs OIS
BBIXO/Ia ITPOJIYKTA.

Pacu€Tpl Mo XMMHUYECKUM YpaBHEHUSM, €CJIM OJIMH U3 PEareHTOB B34T B U30bITKe. Pacuérel no
YpaBHEHHUSIM pEaKIMid IO H3BECTHOM Macce W O0BEMY HMCXOTHOTO BEIIECTBA, COJEPKAIIETO
IIPUMECH.

Pacuérbl 10 TEPMOXMMUYECKUM peakUusM. BbIBOI TEpMOXMMHYECKUX ypaBHEHMU. Pacdér
KOJINYECTBEHHOI'O0 M KayeCTBEHHOI'O0 COCTaBa CMeEcCel BeIllecTBA Ha OCHOBE OCOOCHHOCTEHW HX
XUMHUYECKHUX CBOMCTB.

Pemenue 3a1a4 Ha OCHOBE CUCTEMBI YPaBHEHUH.

Tema 8. Pemenue 3axa4y Ha pactopsl (10 yacoB)

PactBopsl. PactBopumocTh. KonuenTpauusi pactBopa. CrocoObl BBIpaKEHHMsS COCTaBa
pacTBOpOB (MaccoBasi 10151 pACTBOPEHHOTO BEILIECTBA).

Tema 9. Xumnueckuii npakTukyMm. Pemmenune koMOMHUPOBaHHBIX 3a1a4 (5 4acoB)
Pemenne koMOMHUPOBAaHHBIX 3a/1a4.
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Jlureparypa st yuuTeas
Amuk6epona JL.1O., Pykk H.C. Ilone3nas xumus: 3agaun u ucropun. M., Ipoda, 2005, - 188c.
lNabpuensia O.C., Pemeros I1. B., OctpoymoB WN.I'. 3agauu 1mo XuMuu 1 CrocoObl UX perieHust
8-9 knacc. M., JIpoga,2004,- 160 c.
I'muuka H. JI. 3agaun u ynpakHeHus no oomieit xumun: YuebHoe noco0. 1 BY3os/mon. pen.
B. A. PabunoBuua, X. M. Pyounoii. — 22-e¢ uza. Crepeorun. — JI.: Xumus, 1984.
Kpectunun A.H. 3agaun no xumuu. Her Huuero npoie. M., M3narensckuit gom ['enxep,
1997,-92 c.
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Maremartuka, ¢usnka, Xumusi: MeToaudeckne yka3aHus JJil YIaCTHUKOB ojummuabl/ CaHKT-
[etepOyprckuii ropustit ua-T. CII6., 2004
Xomuenko I'.IT., Xomuenko W.I'. COopHuUK 33124 ¥ yIpakHEHUH 110 XUMUHU JJIs1 CpeAHEN
mkobl. M., HoBas Bomna, 2002.
500 3amau mo xwumuu: Ilocobme mia yuamumxcs. A. C. I'ynkoa, K. M. Edpemora, H. H.
Marnecuesa, H. B. MenpuakoBa. — 2-¢ uzn. — M.: IIpoceemenue, 1981

JlutepaTypa aJisl yHauuxcs
H.E. Ky3neuos, A.H. JI€skun, 3agaunuk no xuMuu. § kiacc - M: Benrana-I'pag, 2011
YyeOHuk 1 yqammxcs 8 kiacca oomeodpa3oBaTenbHbIX yupexkaennii/Kysnemnosa H.E.
TuroBa .M u ap. - M: Benrana-I'pad, 2011.
H.E. Ky3uenos, A.H. JI¢BkuH, 3anaunuk mo xumuu. 9 kiacc - :Benrana-I'pad,2011.
YueOHuk 1u1st yaammxcs 9 kinacca odmeo0pa3oBaTenbHbIx yupexaeanii/Kysnemnosa H.E.
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