Pabo4yas nporpamma
KYpPCa BHEYPOUYHOM AeATeJIbHOCTH
«PemieHue 3KCIEPUMEHTAJILHBIX 327124 110 XUMUW)



IMosicuuTenbHAA 3aIMCKA

PaGouas mporpamma Kypca BHEYpOUHOU AesTeNbHOCTH «PelieHne dKCIepuMeHTATBHBIX 3a/1a4
o XUMHUM» (Janee — mporpaMma) paspaboTaHa B COOTBETCTBHHU CO CIEAYIOIIUMH HOPMATHBHO-
MIPaBOBBIMU aKTAMM:

v @enepaibHBIM TOCYIAPCTBEHHBIM CTaHAApPTOM OCHOBHOTO OOLIEro 0O0pa3oBaHus,
YTBEP)KJICHHOTO MpUKa3zoM MuHucTepcTBa 00pa3oBaHus U Hayku oT 17 mexadps 2010
roga Ne 1897;

[Iporpamma mnpeaHazHadeHa J[UIsi OPraHW3alWK 3aHATUHM BHEYPOUYHOM JAESATENBHOCTH IS
obyuatomuxcs 8-9-ro kiacca.

AKTYaJIbHOCTb NPOTrPaMMBbI

Pemenue pacu€rHbIX 3a7a4 3aHUMAET BaXXHOE MECTO B M3YYEHHH OCHOB XHMHUYECKOW HAYKHU.
[Ipu pemeHnn 3aaady NPOMCXOTUT Oosiee TIYyOOKOE M IMOJHOE YCBOEHHE Y4eOHOro MaTepuala,
BbIPA0aTHIBAIOTCSI HABBIKM IPAKTUYECKOTO TPUMEHEHHsS] HMEIOIIMXCS 3HaHUM, pa3BUBAIOTCS
CIIOCOOHOCTH K CaMOCTOSTENIbHOW paboTe, NPOUCXOIUT (OPMHUPOBAHUE YMEHHUS JIOTHYECKH
MBICIIUTh, UCIOIb30BaTh MPUEMBI aHAIM3a U CHHTE3a, HAXOJUTh B3aUMOCBS3b MEXKAY O0BEKTaMU U
SBJICHUSIMA. B 3TOM OTHOIIEHHMHU peELIeHHE 3a/Jay SIBISETCS HEOOXOIUMBIM KOMIIOHEHTOM IHpHU
W3y4YEHUU XUMUU.

Jlyiss OONBIIMHCTBA yUYAIIMXCs PEIICHHE PACUETHBIX 33/1ad MO0 XUMHUU TMPEACTABISET HEMAbIE
TPYIHOCTU. A, HE OCBOMB NEPBBII 3TAI PEUICHUS 3a/1a4, CBA3AHHBIX C KIIFOYEBBIM MOHITHEM «MOJIbY,
IIKOJILHUK B JAJIbHEUIIIEM HE CMOXET OCO3HAaHHO pemaTh W Oojiee cloXKHBIE 3amaud. [loaromy
YUUTETIO TpeOyeTcs MPUIOKHUTh MaKCHMAIIbHBIC YCUIIUS Ha HAYaJLHOM JTalle PelieHus 3ajad, Tak
KaK OT 3TOTr0 OyJIeT 3aBUCETh JAIBHEHIIINIA yCIIeX.

['maBHOE mpeaHa3HaUYeHUE NaHHOTO Kypca COCTOUT B TOM, YTOOBI cPOPMHUPOBATH Yy yUaIIUXCS
YMEHUE peuaTh 3aJadyd  ONpPEAENEHHOIO IOBBIIIEHHOTO M BBICOKOTO YPOBHSI CIIOXHOCTH,
MO3HAKOMUTH X C OCHOBHBIMHU THIAMH 33/1a4 U CIIOCO0aMH MX PELICHUS.

Kypc Oasupyercs Ha 3HAaHMSX, MOJY4aeMbIX MPH HW3YYCHUU YYAIIUMHCS XUMHH U
MaTEeMaTHKH, W TO3BOJHUT MPHOOPECTH 3HAHUS TEOPETUYECKUX BOIPOCOB BBIXOMAIINX 33 PAMKHU
MIPOTrpaMMBI.

Ot1anunresbHble 0cobeHHocTH [Iporpammbl

JlanHas mporpamma UMeeT psiji 0COOCHHOCTEH:

- B CpaBHUTEIBHO KOPOTKOE BpeMsl Ka)XJOro 3aHATHUSA Ydalluecs MAOJKHBI OBJIAJIETh
ornpeAenEéHHbIMU MTPAKTUUECKUMH HAaBBIKAMU;

- yCIIENTHOE YCBOCHHE MPOrPaMMbl 3aBHCHUT OT OOECIECUYEHHs HATJISTHBIMA TOCOOUSIMH |
000pyZI0BaHUEM JIsl OCYILIECTBIICHUS TaOOPATOPHBIX U MPAKTHUECKUX padoT;

- OBJIAICHUC NPAKTUYCCKUMHA HABBIKAMHA U IMMPCATIOJIAracT akTUBHYIO CAMOCTOATCIIbHYIO pa60Ty
ydamuxcs, 4TO MO3BOJIACT MOBBICUTD y‘-Ie6Hy10 MOTHBaIIUIO,

- TEOPEeTUYECKUU MaTepuan Hepa3pbhIBHO CBSI3aH C MPAKTHKOW, W KaXKIO€ 3aHATHE SBISETCS
JIOTUYECKUM MPOJIOKEHUEM MPEbIIYIIETO.

Kypc cayXuT ans moAroTOBKM y4yalIMXcs HE TOJBKO K OJMMIINAAAM Pa3IMYHOTO YPOBHSA U K
OI'D, Ho u sBAsieTcss 0a30i A JATBHEHUIIIET0 TPO0JDKEHNs 00pa3oBaHus B MpoGHIBHOM OHOJIOTO-
XUMHUYECKOM WIIM XUMHKO - OMOJIOTMYECKOM Kjlaccax B CTapIIeH HIKOJIE.

Heab kypcea: yrnyOJaeHrHe U pacIMpPEHUE YPOBHS PACUETHBIX HABBIKOB TIO XUMHUU Y yUAIIUXCS
o BOIpocaM Kypca oOIIell U HeopraHM4eCKOW XHMHHU, C IPYrod CTOPOHBI, OKa3aHHE MOMOIIU B
MOArOTOBKE YYAIIUXCS K OJIUMIIMAJIE U AK3aMEHY MO0 XUMHUU 32 KypC OCHOBHOM IIKOJIBI.



Kypc BHEypoUHOI ACATENHHOCTH HaIllEJeH Ha OpeanpoduIbHYIO MOATOTOBKY ydanumxcs 8-9-x
KJIACCOB.

3amaum kypca:

1. CoBepIeHCTBOBAaHUE U PA3BUTHE PACUETHBIX HaBBIKOB;

2. Pa3BuTHE MaTEMaTUYECKOTrO MBIIUICHHUS;

3. Pa3BuTHe yMeHHs ~ JIOTUYECKH  pacCyXlaarh, IUIaHUPOBaTh, AUQPPEpPEeHINPOBATS,
yCTaHaBIMBATh MPUYUHHO-CIIC/ICTBEHHbBIE CBSI3U.

4. TloBbllIeHHE KPEATUBHOCTH MBILIICHUS;

5. CTuMynupoBaHUE JTUYHOCTHBIX JTOCTHKEHUHN B IPEAMETHOM 00J1acTH;

6. Konkperusamms, ynpodyeHHWe W YIIIYOJICHHE 3HAHMH IO HanOoJiee CIIONKHBIM BOIPOCAM
LIKOJIBHOTO KypCca XMMHHU CBSI3aHHBIX C PACYETHBIMM 3aa4aMH;

7. Pa3BuTHE HaBBIKOB CAMOCTOSTENILHOM paOOTHI.

@opMbl OpraHu3anuud  o0pa3oBaTeJIbHOIO IMpouecca W BHAbI 3aHATHI: paboTa
OpraHu3yCTCsA KaK HWHAWBUAYAJIbBHO, TaK W B TpyIlIax IMOCTOAHHOIO0O W NEPEMCHHOI0 COCTaB, C
MPUBJICYCHUEM JUCTAHIMOHHBIX (OpM OOY4YCHHs] ¥ TPEJACTABISACT IIMPOKYID BO3MOKHOCTh
mudpepeHIrany 1 Mo3HaBaTeIbHBIX (HOPM IESITETBHOCTH.

Bospact yyammuxes: 13-16 ner

O0beM nporpammel: 34 4 B § kitacce, 34 4 B 9 kjacce, CpOK €€ OCBOCHHUSI B TEUCHHE 2-X JIET,
pexuM 3aHsaTUi 1 pa3 B Hexenmto 1 4.

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS Kypca

W3yueHrie XUMUU B OCHOBHOM IIIKOJIC TAET BO3MOKHOCTH JIOCTUYh CICAYIONINX PEe3yIbTaTOB B
HaIpPaBJICHUU JUYHOCTHOTO PA3BUTHA:

v pOpMHpPOBaHHE IEJTOCTHOIO MHPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHON NPAaKTUKU, a TaKXKE COLUAIBHOMY, KYJIbTYPHOMY,
S3BIKOBOMY U JYXOBHOMY MHOT00Opa3UI0 COBPEMEHHOTO MUPA;

v' (hopMUpOBaHHME OTBETCTBEHHOIO OTHOIIECHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpa3BUTHUI0O M CaMOOOpPa30BaHMIO HA OCHOBE MOTHBAIIMA K OOYYEHHUIO W TO3HAHHIO,
BBIOOpY TIpo(priIbHOTO 00pa30BaHMs Ha OCHOBE MH(POPMAIIUH O CYIIECTBYIONMUX MPOPECCUIX
Y JINYHBIX MTPO(HECCHOHATBHBIX MPEANOYTESHUI, OCO3HAHHOMY TIOCTPOCHUIO WHIAMBHYaTbHON
00pa3oBaTEeNFHON TPACKTOPHH C YIETOM YCTOMUMBBIX TIO3HABATEILHBIX HHTEPECOB;

v' (hopMUpOBaHME KOMMYHHMKATHBHON KOMIIETEHTHOCTH B 00pa30BaTENLHOM, OOLIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKON, TBOPUYECKOM U APYTUX BUAX EATEITHHOCTH;

v (hopMHpOBaHHE TO3HABATEIBHON M HHQPOPMAIMOHHOM KYJIBTYpbl, B TOM YHCIE Pa3BUTHE
HaBBIKOB CAMOCTOSITENIbHOW pPa0bOThl € Y4eOHBIMH TOCOOMSIMM, KHUTAMH, IOCTYIHBIMHU
MHCTPYMEHTAMHU U TEXHUYECKHUMHM CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

v/ pasBUTHE TOTOBHOCTH K DEIICHHIO TBOPYECKMX 3a/1au, YMEHHUsS HAXOIUTh aJCKBAaTHBIE
CrocoObl TMOBEICHMSI M B3aMMOJICHCTBHS C MapTHEpaMU BO BpeMsi Y4eOHOW M BHEYYEOHOMU
JESITeTbHOCTH, CTOCOOHOCTH OIIEHUBATh MPOOJIEMHBIC CUTYAIlMH M ONEPATUBHO NMPUHUMATH
OTBETCTBCHHBIC PEIICHUS B PA3JIMYHBIX MPOJAYKTUBHBIX BUAAX MACATEIBHOCTH (ydeOHas
MTOUCKOBO-UCCIIEIOBATEIBCKAs, KITyOHAsI, TPOSKTHASI, KPYXKKOBAs U T. 11.).



MeTanpeaMeTHbIMU Ppe3yJbTaTaAMH OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOW MPOTPaMMBbI

OCHOBHOTO 00I1IeTO 00pa30BaHUsI SIBJSIOTCS:

v

v

OBJIaJICHNE HABBIKAMH CaMOCTOSTEIHFHOTO TNPHOOPETEHHS HOBBIX 3HAHWH, OpraHU3alNH
y4eOHOH e TETbHOCTH, TOUCKA CPEJICTB €€ OCYIIECTBICHHS,

YMEHHUE IUIaHUPOBATh MYTH IOCTIDKEHHs Leled Ha OCHOBE CaMOCTOSATENBHOTO aHalln3a
YCIOBHA UM CPEICTB JOCTH)KEHHUS S3TUX IleNiell, BBIIENATh albTepHATHBHbBIE CHOCOOBI
JIOCTIDKEHUSI 1enu W BblOuparth HambOonee d(QGEeKTUBHBIA Ccrnocol, OCYIIECTBISATh
MO3HABATEIbHYIO PE(PIEKCHUI0 B OTHOLICHWM JEHCTBUH 1O pEUICHUI0 Y4YeOHBIX U
MO3HABATEJIbHBIX 33]1a4;

NOHMMAaHHE MpOOJEeMBbl, YMEHHE CTaBUTh BOIPOCHI, BBIIBUTaTh THIOTE3Y, JaBaTh
OIIPEAETICHUS TOHATHAM, KIAacCH(UIMPOBaTh, CTPYKTYpHUPOBATh MaTepHaj, HPOBOAUTH
IKCIIEPUMEHTHI, apryMEHTHUPOBATh COOCTBEHHYIO MO3WIHMIO, (OPMYIHPOBATH BBIBOABI M
3aKITIOYCHUS;

¢dbopMHUpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJb30BaHUS WHCTPYMEHTOB U
TEXHUYECKUX CPEACTB HH(OPMAIMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB M MPOTPAMMHOIO
oOecrieyeHrs1) KakK HMHCTPYMEHTAJIbHOH OCHOBBI  Pa3BUTHA KOMMYHUKAaTHUBHBIX U
MO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBHH;

yMEHHE U3BJIEKaTh WH(POPMAIMIO U3 PA3IMYHBIX HCTOYHUKOB (BKJIIOYAsl CPEACTBA MACCOBOM
nH(popManuy, KOMIAKT-TUCKH Yy4eOHOTO Ha3Ha4yeHHWs, pecypchbl VHTepHeTa), yMmeHue
CBOOO/IHO TIOJIB30BATHCSI CIIPABOYHON JIMTEPAaTypoi, B TOM 4YHCIE€ M Ha 3JIEKTPOHHBIX
HOCHUTEIISIX, COOMTIOIaTh HOPMBI HH(POPMAIIMOHHOM N30MpPaTENbHOCTH, STHKY;

YMEHHE Ha TMpaKTHUKE IOJb30BATHCS OCHOBHBIMH JIOTUMECKMMHU NpUEMaMM, METOIaMHU
HaOJI0ACHNUS, MOICTTUPOBAHNS, O0BSICHEHHSI, PELICHUs TPOOJIeM, IPOTHO3UPOBAHUS U JIP.;
YMEHHUE BBIIOTHATH M03HABATEIbHbIC U PAKTUYECKUE 3aaHUsI, B TOM YHCIIE IPOEKTHBIE;
(dbopMHpOBaHUE YMEHHUSI CaMOCTOSITENIbHO M apryMEHTHUPOBAHO OLICHWBATh CBOM JCWUCTBUS U
JEUCTBHS OHOKIIACCHUKOB, CO/IEPKATEIEHO 0OOCHOBBIBASI MPABMIIBHOCTD MIIH OMINOOYHOCTh
pe3ynbTara u crocoda JeHcTBUs, aJIeKBaTHO OLIEHUBATH OOBEKTHBHYIO TPYAHOCTH KaK Mepy
(aKTHYECKOro WM MPEAIoaraeMoro pacxoja pecypcoB Ha pelIeHHe 33/1a4M, a TAKXKe CBOH
BO3MOXKHOCTH B JOCTH)KEHHH IIEITH ONIPEICIICHHON CIIOXKHOCTH;

yMeHue paboTaTh B rpymnmne — 3QQGeKTHBHO COTPYAHUYATh M B3aUMOJICHCTBOBATh HA OCHOBE
KOOPJAMHAIIMM PA3JIUYHBIX TO3UIUN TNpH BHIPAOOTKE OOILIEro pemeHuss B COBMECTHOM
NesTeNbHOCTH; CIyIlaTh MapTHepa, (GopMymupoBaTb M apryMEeHTHpPOBATh CBOE MHEHHE,
KOPPEKTHO OTCTAauBaTh CBOIO MO3UIMIO U KOOPAMHUPOBATH €€ C MO3UIUEH MapTHEPOB, B TOM
YHCIIe B CUTYaIlH CTOJIKHOBEHHSI MHTEPECOB; MPOIYKTUBHO pa3peniats KOH(INKT HAa OCHOBE
ydeTa MHTEPECOB M TO3WIMH BCEX €ro yJaCTHHKOB, TOMCKAa M OLEHKH AIbTEPHATUBHBIX
CIIoCco00B pa3penIeHus] KOH(IUKTOB.

IIpeaMeTHBIMH Ppe3yJbTATAMM OCBOSHHUS OCHOBHOW 0Opa30BaTeNbHOW MPOTrPaMMbl OCHOBHOTO

o01iero o0pazoBaHMs ABISIOTCS CPEICTBAMU MPEIMETa XUMUU:

v ONpCACIIATL THIL pvaeTHOﬁ 3ala4yu M pCHIaTbh pacCUYCTHBLIC 3aJa4d OCHOBHBLIX THIIOB,

KOTOpBIE N3YYaJIUCh B Kypce XUMHH -9 Kiacca, UCIOJIb3Ys aITOPUTM;

v/ IIPOBOJHUTH pacyeThl Ha OCHOBE XMMHUUYCCKUX (POPMYJ M YpaBHEHHI peaKiuii: HaXOKICHHE

MOJICKYJISIPHOW (hOpPMYJIBI BEIECTBA MO MACCOBBIM JOJSAM 3JIEMEHTOB, BXOJAIIMX B €r0
COCTaB,; pacyeThl MAacCOBOM JI0JIM (MacCchl) XUMHUYCCKOTO COCAMHCHHS B CMECH, PacyueThl
Macchl (00beMa, KOJTMYeCTBa BEIIECTBA) MPOIYKTOB PEAKIIMU, €CIIU OJTHO M3 BEIIECTB JIaHO B
M30BITKE (MMEET MPUMECH); PacueThl MAacCOBOM WM OOBEMHOW JOJM BBIXOAA MPOIYKTa
pEaKIuu OT TEOPETUYECKH BO3MOXKHOTO; PacdeThl TETIOBOTO A (eKTa peakiuu; pacyeThl



00BEMHBIX OTHOIICHWA Ta30B TMPH XUMHUYECKHX PEAKIHUAX; pacueThl Macchl (0Obema,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIMH, €CIIM OJHO U3 BEIIECTB JIAaHO B BHJIE pacTBOpa C
ONpeAeIeHHON MacCOBOM 10JI€l paCTBOPEHHOT'O BEIIECTBA;

v/ HCIOJIB30BaTh METOBI HAYYHOT'O MO3HAHMS: aHAIM3, CHHTE3, MOAEIMPOBAHNE XUMHUIECKUX
MPOIECCOB U SIBIICHUN — MPHU PEUICHUH Y4eOHO-MCCIeNOBATENBCKUX 3a/1ady M0 H3YYCHUIO
CBOWMCTB, CITOCOOOB MOJIYYCHUS U PACTIO3ZHABAHUS OPTaHUYECKUX BEIIECCTB;

v/ yCTaHaBIMBaTh B3aUMOCBSA3U MEKAY (DAaKTaMU W TEOPUEH, NMPUYMHON U CJIEACTBHEM IIPU
aHanm3e MPOOJIEMHBIX CUTyallMii U OOOCHOBAHMM TPHHUMAEMBIX PEIICHUN Ha OCHOBE
XUMUYECKUX 3HAHUU.

Buinyckuux na yenyboaeHnom yposre noayuum 603MOHNCHOCHb HAYUUMbCAL:

v OpMyIHpOBaTh 1€ UCCIIENOBAHNS, BBIABUTATh U MPOBEPATH SKCIEPUMEHTAIBHO THIIOTE3BI O
XMMHUYECKHX CBOWCTBAX BEIIECTB HA OCHOBE MX COCTAaBa U CTPOCHHUS, UX CIIOCOOHOCTH BCTYNaTh B
XUMUYECKUE PEAKILINH, O XapaKTepe U MPOAYKTaX PA3IMUHBIX XUMHUUECKUX PEAKIIHA;

v’ peniaTh KOMOMHMPOBAHHBIE 33/1a4H, B KOTOPHIX 00BEANHEHO TPH THIIOBBIX.

OueHouyHble MaTepHaybl: IO pe3yabTaTaM OCBOCHUSI MPOrPaMMbI IMPOBOJIUTCS KOHKYPC
(KOMTMYECTBEHHBIN) uMcia pemIEHHBIX 3a7ad WIM CMOTpP MOPT(OINO, B KOTOPOM MPEICTABICHbI
oQOpMIIEHHBIE  aJIrOPUTMBI  pEIIeHHs 3aJad Ha pa3Hble TUIIBI PacyeToB, KIACTEPHI,
WH(pOpMaIMOHHBIE JINCTHI — PEIIEHHBIC 3a7a4n, HHorpadrKa Mo 3aga4aM, COCTaBICHHE COOPHUKOB
aBTOPCKHUX 3aJa4 0 pa3IMYHbIM TeMaM (Hanpumep, «MeaunuHay, «IKOJI0TUs» U T.1.).



KanengapHo-remaTu4eckuii mjian

8 ki1ace
Ne DopMbl Koy
Tema 3ansiTHSA €CTBO
3aHATHA KOHTPOJIs
4acos
BBenenne(2 vaca)
3HAKOMCTBO C LEISIMM U 3aJadyaMu uHporpadpuka
I. Kypca, €ro CTPYKTYpPOH. 1
OcHoBHBIE dbuznyeckue u
2 XAMHYECKHE BETUYUHBI. |
MaremaTHyecKkue pac4éTbl B XuMuu(7 uacos)
OTtHocuTenbHas aTOMHas "
3 MOJIEKYJIIpHAsl MacChl 1
MaccoBas OIS XHUMHYECKOTO AJNTOPUTM pellIeHus 3aa4u
4 pIIEMEHTAa B CJIOKHOM BELIECTBE 1
MaccoBas OJI XUMHYECKOTO AJITOpUTM pelieHus 3a1a4u
5 DJIEMEHTA B CJIOKHOM BEIIIECTBE 1
O0BéMHAs O KOMIIOHEHTA AJITOpUTM pelieHus 3a1a4u
6 ra30BOM CMeCH 1
MaccoBags  nmons  Bemecrtsa B ANTOpUTM pelleHus 3aaun
7 pacTBope. 1
MaccoBast oyl BellecTBa B uHporpadpuka
8 [pacTBope. |
9 MaccoBas 105151 mpuMeceil. AJITOpUTM pelIeHus 3a/1auu |
KosmyecTBeHHbIE XapAKTEPUCTUKHU BelecTBa(6 uacos)
OcHoBHbIE KOJIMYECTBEHHBIE uHporpadpuka
10 [xapaKTepHCTHKH BEILECTBA. 1
Brruncnenne konuuecTBa BeIECTBA ANTOpPUTM pelleHus 3ajauu
M0 M3BECTHOMY YHCIY YacTHI[ 3TOTO
11 BEIIECTBA. 1
Boruncnenne wmaccbl BemiecTBa 10 ANTOpPUTM pelleHus 3ajauu
12 [M3BECTHOMY KOJINYECTBY BELIECTBA. 1
Boluucnenue kojnMyecTBa BEIIECTBA AJNTOPUTM pellIeHus 3aa4u
13 |mo uzBecTHOMY 00BEMY BEIIECTBA. 1
Bbruncnenne ymWcna  4YacTul] 110 ANTOpPUTM pelleHus 3a7auu
14 M3BECTHOM Macce BEIIeCTBa. 1
Onpenenenue OTHOCHUTEIbHOU AJITOpUTM pelieHus 3a1a4u
15 [JIOTHOCTH Ta3a. 1
KonnuyecTBeHHBIC XapaKTePUCTHKH XUMHYECKOro npouecca(/S5 vacog)
Boluucnenne  maccel  IPOJYKTa AJNTOPUTM pellIeHUs 3aa4u
peakuMu 1O  M3BECTHOM  Macce
16 FICXOIHOI'O BEIISCTBA. 1
Boruncnenne  maccel  MPOJYKTa ANTOpPUTM pelleHus 3a7auu
[PEAKIMU 110 U3BECTHOMY KOJIMYECTBY
17 HCXOJ/IHOTO BEIIECTBA. 1




18

Boruncnenne o0véMa oAHOTO U3
pearupyromux BeUIeCTB M0 3a/laHHOM
Macce MPOJIyKTa peaKIUu.

AJITOpUTM pelieHus 3a1a4u

19

Brruncienne o YPaBHEHUIO
XUMHYECKON PeaKIuu (€CIId OJHO U3
pearupyromux  BEUIECTB JaHO B
M30BITKE).

ANTOpUTM pelleHus 3aa4n

20

Beruncnenve o YPaBHCHHIO
XUMHYECKON PEeaKIuK (€CIIA OJTHO U3
pearupyromux — BEIIeCTB JaHO B
130BITKE).

HNudorpaduka

21

Brruncienne Macchl NPOIYKTa
peakuMyM 10  M3BECTHOM  Macce
MCXOJIHOTO BEIECTBA, COAEPIKAILErO
[IPUMECH.

ANTOpUTM pelIeHus 3aa4n

22

Bbruncnenne  maccel  MPOJYyKTa
peakuMu 1O  M3BECTHOM  Macce
MCXOJHOIO BEUIECTBA, COJAEPIKALLETO
MPUMECH.

HNudorpaduka

23

Beruncnenne Maccel  (KOauM4ecTBa
BEIIIECTBA, 00BéMa) MIPOJTYKTa
PEaKINU,ECIT U3BECTHA macca
pacTBopa W MaccoBas  JIOJIA
PacTBOPEHHOTO BEIIECTBA.

ANTOpUTM pelleHus 3aa4n

24

I'enetuueckas CBSI3b MEXIY
OCHOBHBIMH KJlaccaMu
HEOPraHUYeCKOU XUMUU

Wudorpadpuka

25

I'enernyeckas CBSI3b MEXTY
OCHOBHBIMU KJlaccaMu
HEOPTraHUYECKOU XUMUU

HNudorpaduka

26

Brrancienrne 00OBEMHBIX OTHOIIEHUH
ra30B [0 XUMUYECKUM YPaBHEHUSIM.

AJITOpUTM pelieHus 3a1a4u

27

Pacuérsl, CBSI3aHHBIC C
KOHLICHTpaLMel paCTBOPOB
pPacTBOPUMOCTHIO BEIIIECTB,
PIEKTPOJUTUYECKON JUCCOIUALINEHN.

ANTOpUTM pelleHus 3aa4n

28

Pacuérnl, CBSI3aHHBIE C
KOHIIEHTpaluein pacTBOPOB,
[PaCTBOPUMOCTBIO

BCIIECTB, 3IEKTPOJIUTUYECKON
mIcconalnuei.

AJITOpUTM pelieHus 3a1a4u

29

Pemenne koMOMHUPOBAHHBIX 3a7a4.

AJITOpUTM penieHus 3a1a4u

30

Pemenne koMOMHUPOBAHHBIX 3a7a4.

AJITOpUTM penieHus 3a1a4u

OKncINTeTbHO-BOCCTAHOBUTE/IbHBIE peakuuu (4 yaca)

31

OKHUCIIMTEILHO-BOCCTAHOBHUTEIILHBIE

peaKkiuu.

Wundorpadpuka




32

CocraBneHue ypaBHEHUN
OKMCJIUTEIHLHO- BOCCTAHOBUTEIBHBIX
peaKurii METOAOM BJIEKTPOHHOTO
OajaHca.

aJITOPUTM

33

Knaccudukanus okucauTenbHo-
BOCCTAHOBUTEIIBHBIX PEAKIUI.

KJIacTep

34

Hrorosoe 3ansaTue

[TopTdomro, KOHKYpC aBTOPCKHX 33134




9 kjaacc

No Koanuec
DopMbl
3aHATH Tema 3aHsaTus TBO
KOHTPOJIst
| 4acoB
Pacuérpl mo xumuueckum popmyanam(4uaca)
Xumuueckas hopmysa. 3aKOH MOCTOSHCTBA AJITOpUTM pelieHus 3a1a4u
1. [cocraBa. 1
MaccoBas 10J11 2JIEMEHTA B BEILLIECTBE. ANTOpUTM pelleHus 3aaun
2 |Pacuérsl O XUMHUYECKUM (HOpMYJIIaM. 1
Pemenue 3agau Ha onpeneneHue AJITOpUTM pelieHus 3a1a4u
3 MoJeKyspHOM (OpMYIIBI BEIIECTBA. 1
OTtHOcuTENbHAS ITIOTHOCTH Fa30B ANTOpUTM pelleHus 3a1aun 1
OKuCINTETbHO-BOCCTAHOBUTEIbHbIE peakumu (3uaca)
5 [TonsiTve 06 OKMCIIEHUH U BOCCTAHOBJICHUH. HNudorpaduka 1
Merton sreKTpoHHOTO OanaHca. AIrOPUTM 1
7  [Metox 351eKTpOHHO-UOHHOTO OaaHca. KJ1acrep 1
Pacuérbl mo xumuveckum ypaBHeHusim (/[ uacos)
8 |Pacuér kommvectBa, Macchl, o0bEéMa (ra3oB) | ANTOPHUTM peUICHUS 3a1aun
OJTHOT'O BEIIECTBA 10 U3BECTHOMY KOJIMYECTBY,
Macce, O0O0BEMY apyroro BemecTBa (c
CII0JIb30BAaHUEM MOHSTHUSA KOJIM4YeCTBa
BEILIECTBA). 1
Pacuér kommuecTBa, Macchl, 00bEéMa (ra3oB) | AJTOPUTM PEIICHUS 3aJa4H
9  logHOTO BENIECTBa IO
U3BECTHOMY KOJMYECTBY, Macce, O0BbEMY
pyroro  BewiectBa  (C  MCIOJIb30BAaHUEM
MOHSATHSI KOJTUYECTBA BEIECTBA).
1
10 |Bpruncienne macchl (KOJIM4ecTBa, 00BEMA) | ANTOPHUTM pelIeHUs 3a1aun
BEIIECTBA 0 H3BECTHOM Macce pacTBOpa C
OMpeIeIEHHON MacCOBOH nojeu
[PACTBOPEHHOI'O BEIIECTBA. 1
Bbruucnenne maccel (KonuyecTtBa, 00bEMA) Wudorpadpuka
BElleCTBA 110 M3BECTHOW Macce pacTBopa C
onpeacIEHHON MacCOBOM Jonen
11  |pacTBOpEeHHOIO BELIECTBA. 1
Bbruncnenuss ¢ MCHOJNB30BAaHUEM TOHSTHS Nndorpaduka
12 kMomspHBINA 006EM». 3aK0H ABOTaIpoO. 1
13 |BbluncieHue 10 ypaBHEHMAM peakuuid ¢ | AJITOpUTM peUIeHMs 3a1a4u
MCIIOJIb30BAaHUEM  TOHSATUM  MaccoBas U
O0OBEMHAS TOJIS BEIXOJIa MPOIYKTA. 1
14 [Pacyérhl MO XMMHWYECKUM YpaBHEHHSIM, €CIHM | AJTOPUTM PELICHHS 3a1a4u
OJIUH U3 PEareHTOB B3ST B U30BITKE. 1
15 [Pacuérei moO ypaBHEHHMSIM peakiuid 10 | AJTOPUTM PELICHHS 3a1a4u
II3BECTHOM Macce U 00bEMY HCXOJHOTO
BEILIECTBA, CONCPIKALLETO ITPUMECH. 1




16 |Pacuérsl 10 TEPMOXUMHUUECKUM PEAKLIUSM. ANTOpUTM pelleHus 3aa4n
BEIBOJ TEPMOXMMHUYECKUX YPABHEHUM. 1
Pac4€r KoaM4eCcTBEHHOT0 U KaUeCTBEHHOTO AJNTOPUTM pellIeHUs 3aa4u
COCcTaBa cMeceil BellecTBa Ha OCHOBE
17  |ocoGeHHOCTEH NX XMMHUYECKHUX CBOMCTB. 1
Pemenue 3amaq Ha OCHOBE CHCTEMBI HNudorpaduka
18 |ypaBHEHui 1
Pemenne 3a1a4 Ha pacrBopsl (/0 uacog)
19 [PactBOpHMOCTSB. Wudorpaduka 1
20 |3amauu Ha pacTBOPUMOCTS. AJITOpUTM pelIeHus 3a/1auu 1
Konnenrpauus pactBopa. Criocoobt Wudorpadpuka
21  BbIpaKEHUS KOHLIEHTPALUH. 1
22 |CriocoObl BBIpaXKEHHUsI COCTaBa PacTBOPOB. Wundorpaduka 1
3agauM, CBSA3aHHbIE C  KOHIIEHTpauuew | AJITOPUTM pelieHus 3a1a4u
23 |pacTBOpOB. 1
3agaud, CBSI3aHHBIE C  KOHIIGHTpAlMel | AJTOPUTM pelleHUs 3aJauu
24 |pacTBOpPOB. 1
3agauM, CBSA3aHHbIE C  KOHIIEHTpauuew | AJITOPUTM pelieHus 3a1a4uu
25  |pacTBOpOB. 1
3agauM, CBA3aHHbIE C  KOHUEHTpanuen | AJTOPUTM pELICHHS 3a1a4u
26 [PACTBOPOB. 1
3agaun, CBsI3aHHBIE C  KOHLIEHTpaUueu | AJITOPUTM pElICHUS 3aJlauu
27 [PaCTBOPOB. 1
3agauM, CBA3aHHbIE C  KOHUEHTpanuen | AJTOPUTM pELICHHS 3a1a4u
28 [PACTBOPOB. 1
XuMuvecKkuii npakTukyMm. Penienne koMOMHUPOBAHHBIX 32124 (5 yacos)
ANTOPUTMBI ~ pelieHUS KOMOMHHUPOBAHHBIX | AJTOPUTM PEIICHUS 3a7a9u
29  papau. 1
30 Pemenne KOMOMHUPOBAHHBIX 33a4. ANTOpUTM peleHus 3a1a4u 1
31 Pemenne koMOMHUPOBAHHBIX 3a7a4. AJITOpUTM penieHus 3a1a4u 1
32 Pemenne koMOMHUPOBAHHBIX 3a7ad. AJITOpUTM penieHus 3a1a4u 1
33 Pemenne KOMOMHUPOBAHHBIX 33/a4. ANTOpUTM pelleHus 3aa4u 1
34 Hrorosoe 3anatue noptdoamno 1




Coaep:kaHue Kypca BHEYPOUHOii 1eSITeIbHOCTH
IJ14 8 Ki1acca
(1 gac B Hegemto, Bcero 34 yacon)

Beenenue (2 yaca)

3HAaKOMCTBO C IEJSIMH M 3a7a4aMH Kypca, €ro CcTpykrypoirl. OCHOBHBIC (DH3WUYECKHUE U
XUMHYECKHE BETUYUHBI.

Tema 1. MaremaTuyeckue pac4érbl B Xumuu (7 4acoB)

Bonoponnas enqunuiia atToMHOM Macchl. OTHOCUTEIbHAS aTOMHAsg U MOJIEKYJISIpHAsE MAcChl.
HaxoxaeHne 0THOCUTENBHON MOJIEKYISIPHON MacChl o (popMyJie BEemecTBa.

MaccoBasi 7107151 XMMHYECKOTO 3JIEMEHTAa B CJIIOXKHOM BemiecTBe. Pacu€r maccoBoi gosm
XUMHYECKOTO AJIeMeHTa 1o ¢gopmyse BemectBa. HaxoxaeHue GopMyIbl BeliecTBa M0 3HAYCHHUSIM
MacCCOBBIX JI0JIel 00pa3yIOIIUX €T0 JIEMEHTOB.

O0BEMHA 1011 KOMIIOHEHTA Ia30BOM CMECH.

[Tonsitue 00 OOBEMHON M0JIE KOMIIOHEHTA Ta30BOM CMECH W Pacu€Thl C HMCIOJb30BAaHUEM
3TOro MoHATUA. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA.

PacTBOphl, pacTBOpUTENb M PACTBOPEHHOE BemecTBO. [loHATHE O KOHIIEHTpaUuu
pacTBOpeHHOTO BemiecTBa. MaccoBass [J0Ji1  pPacTBOPEHHOTO BEIECTBA U Pacye€Thl ¢
HCII0JIb30BAHUEM 3TOTO OHSTHSL.

MaccoBas 105151 npuMecei.

[TonsTHE O YMCTOM BeIECTBE U MpuUMecH. MaccoBasi JOJsl MPUMECH B 00pasIile MCXOTHOTO
BemecTBa. OCHOBHOE BelIECTBO. Pacu€r macchl OCHOBHOIO BEHIECTBA IO MAacce BEIIECTBA,
COJIEpXKAIIEr0 OMPEACIEHHYI0 MO0 TpuUMeced u Apyrue MOAW(PUKAIIMOHHBIC Ppacy€Thl C
MCIIOJIb30BAHUEM ITUX MOHSATHM.

Tema 2. KosimuecTBeHHbIE XapaKTEePUCTHKH BemecTBa (6 4acos)

OCHOBHbBIE KOJTMUYECTBEHHBIE XapaKTEPUCTUKU BEILIECTBA.

[ocrostnnas ABoraapo. KonndectBo BemectBa. Moib. MossipHas Macca. MousipHbIil 00BEM
ra3oo0pa3Horo BemiecTBa. KpaTHble eqUHUIBI KOJIMYECTBA BEUIECTBA — MUJUIUMOJIb U KHJIOMOIIb,
MUJUTAMOJIIPHAS. M KAJIOMOJIIPHAsT MacChl BEIIECTBA, MIJUTUMOJISPHBIN ¥ KUJIOMOISPHBIA 0O0BEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ HCHOJB30BAHMEM TIOHSATUM «KOJTUYECTBO BEUIECTBA», «MOJISIPHASA Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAST ABOTAIPOY.

Pacuérnble 3agaum:

1. Bpruucienue KoJIM4eCcTBA BEIMIECTBA 10 U3BECTHOMY YHCITY YaCTHIL 3TOr0 BEUIECTBA.
Brluucnenue macchol BelllecTBa 1o M3BECTHOMY KOJIMUECTBY BEIIECTBA.

Brruncnenne komu4ecTBa BEMIECTBA 10 U3BECTHOMY 00BEMY BEIIECTBA.

Eal el

Brraucnenune unciaa 4acTUIL O N3BECTHOM Macce BEIeCcTBa.

5. OmnpeneneHre OTHOCUTEIBHOM MIIOTHOCTH ra3a.

Tema 3. KosimuecTBeHHbIE XaPAKTEPUCTUKU XUMHYECKOTr0 npouecca (15 yacon)

Pacuér kommuecTBa BemiecTBa, MacChl WIM 00BbEMA HMCXOIHBIX BEHIECTB W TMPOIYKTOB
peaKuum.

PacuérHble 3agauu.

1. Beruncnenue mo XMMHYECKUM ypaBHEHUSM MacChl, 00bEMa WITH KOJIMUYECTBA BEIIECTBA 10
U3BECTHOU Macce, 00bEMY UM KOJIMYECTBY BEIIECTBA OJJHOTO U3 BCTYMAIONIUX B PEAKIIUIO BEIIESCTB
WM TIPOJYKTOB PEAKIUU.

2. Boeruncnenue Maccel, 00bEMa MPOAYKTA PEAKIUU, €CIH OJHO M3 PEardpyIONINX BEIISCTB
IAHO B U30BITKE.



3. Beruncnenue Macchl (KOJIMYECTBA BEIIECTBA, 00BEMA) MPOIYKTa PEaKIMH, €CIIM U3BECTHA
Macca UCXOJIHOT0 BEIECTBA, COAECPIKALIETO ONPEAECIEHHYIO OO IPUMECEN.

4. Bpruucnenue mMacchl (KOJMYECTBA BELIECTBA, 00bEMA) MPOAYKTA PEaKLUH, €CIIM W3BECTHA
Macca pacTBOpPa MU MaccoBast 10J1s1 paCTBOPEHHOTO BEIECTBA.

5. OmpeneneHre MacCOBOM WM OOBEMHOM JIONIM BBIXOJA MPOAYKTAa OT TEOPETUUYECKH
BO3MOKHOTO.

6. PemeHue nienovex npeBpaiieHus.

7. Pacu€rpl, CBsS3aHHBIE C KOHIIEHTpalUUMEd pacTBOPOB, PACTBOPUMOCTHIO BEIECTB,
3JIEKTPOJIUTUYECKON JUCCOIUAIINEH.

Tema 4. OxkucANTENTbHO-BOCCTAHOBUTE/IbHBIE peaknun (4 yaca)

OKHCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U
BoccTaHoBjIeHHE. COCTaBICHUE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMi METOA0OM
ANIeKTpOHHOTO Oananca. Kitaccuukanusi OKUCITUTETbHO-BOCCTAHOBUTEIBLHBIX PEAKIIHA.

I 9 kJiaacca
(1 gac B Hegemto, Bcero 34 4acon)
Tema 5. Pacuérsl mo xumuyeckum opmyJiam (44aca)

Xumnueckas popmyiia. 3aKOH MOCTOSHCTBA cocTaBa. MaccoBasi 1oJisl 3JIeMEHTa B BEIIECTBE.
Pacuérel mo xumudeckum Gopmynam.

Pemenne 3amau Ha ormnpenesneHHe MOJEKYJSpHOM ¢opmynbl BemiectBa. OTHOCHUTENbHAs
IJIOTHOCTB T'a30B.

Tema 6. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE peaknun (3uaca)

Oxucnenue u BocctaHoBiIeHHe. OKUCINUTENb U BOCCTAHOBUTEINb. DJIEKTPOHHBIN OanaHc.

Tema 7. Pacuétsl mo xumuveckum ypasHeHusim (11 gacon)

Pacuér xonmuecTBa, Maccel, 00bEMa (Ta30B) OAHOTO BEIECTBA 110 U3BECTHOMY KOJIUYECTBY,
Macce, 00bEMY IPyroro BEmIECTBA (C UCTIOIB30BAHNEM TOHITHS KOJIMYECTBA BEIIECTBA).

Breruncnenne maccel (konmmuecTBa, 00BEMA) BelIeCTBA IO HM3BECTHOW Macce pacTBopa ¢
OIpeeIEHHON MaCCOBOU J10JIEW paCTBOPEHHOI'O BELIECTBA.

Beruucienuss ¢ HCHOJb30BAaHUEM TIOHATHS «MOJISIPHBIM 00BEM». 3akoH ABOraapo.
Bbruncnenue mo ypaBHEHUSAM peakluil C MCMOJIb30BAaHHEM IOHATUN MaccoBas MOOBEMHaAs OIS
BBIX0/1a TPOJIYKTA.

Pac4€rbl Mo XMMUYECKUM YPaBHEHUSM, €CIIM OJMH U3 PEareHTOB B3ST B U30bITKE. Pacuérel o
YpaBHEHUSAM pEaKIHM MO M3BECTHON Macce M 00bEMY HCXOTHOTO BEIIECTBA, COAEPMKAIIETO
MPUMECH.

Pacuérel 0 TEPMOXMMHUYECKUM pPEAKLUAM. BBIBOA TEPMOXUMUYECKUX ypaBHeHUM. Pacuér
KOJINYECTBEHHOTO M Ka4yeCTBEHHOI'O COCTaBa CMeced BeIleCcTBa Ha OCHOBE OCOOCHHOCTEH HX
XAMHYECKHUX CBOMCTB.

Pemienue 3a1a4 Ha OCHOBE CUCTEMbI YPAaBHEHUH.

Tema 8. Pemenne 3aga4 Ha pactBopbl (10 yacos)

PactBopel. PactBopumocts. Konmentpamuss pactBopa. CrocoObl BBIpaXEHHS COCTaBa
pacTBOPOB (MaccoBast 10J1s1 paCTBOPEHHOTO BEIIECTBA).

Tema 9. Xumudeckuii npakTukyM. Pemienne KoMOMHNPOBAaHHBIX 32124 (5 4acoB)
Pemenne KoMOMHUPOBAHHBIX 3a71a4.
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