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IlosicHuTEIbLHAA 3aIMCKA

3agaun — 3TO TaKWe 3aJaHUsA, B KOTOPBIX MPETyCMAaTPUBACTCS MPOAYKTUBHAS
JESTENbHOCTh YYAIIUXCs, HE3aBUCUMO OT (POPMBbI MX BBINOJHEHHUS (YCTHOW, TUCHMEHHOMN
WIM DKCIIEpUMEHTaIbHOM). XuMuueckass y4yeOHas 3ajiaya — 3TO MOJeNb MpPOOJIEeMHOMN
CUTYallUM, PEIIeHHE KOTOpOM TpeOyeT OT ydYallluXCs MBICIUTENIbHBIX U MPaKTUYECKUX
NEUCTBUII HAa OCHOBE 3HAHWW 3aKOHOB, TEOPUH M METOJOB XHMMHUH, HAIPABICHHOE Ha
3aKpeIUICHUE, PACIIUPEHUE U PA3BUTHE XUMUYECKUX 3HAHUN U XUMUYECKOTO MBILLICHUS.

Kak mokasanu HaOIr0eHus, TPU U3YYCHUH XUMUU UCTIOIB3YETCS TPEUMYIIECTBEHHO
omucareiapHasg 4acTb Kypca. KosmuecTBEHHBIE 3aKOHOMEPHOCTH PAaCCMATPUBAIOTCS HE
CHUCTEMAaTUYECKH, XOTS M3Y4eHHE XUMUYECKUX SIBJICHMI, 3aKOHOB M Teopuil Oe3 yuéra
KOJINYECTBEHHOM CTOPOHBI SIBIICHUM MOXET MNPUBECTH K IOBEPXHOCTHBIM WIIH
OLIMOOYHBIM MPEJACTABICHUSAM. YMEHHUE pellaTh PacuE€THbIC 3aJauM SIBJIAECTCA OJHHUM U3
MoKaszareyiied ypOBHS PpPa3BUTUS XUMHUYECKOIO MBIIUICHHUS] IIKOJbHUKOB, TI'JyOHUHBI
YCBOEHUSI UMHU y4eOHOT0 MaTepHalia.

Ha ncuxonoro-nenarorn4eckoil OCHOBE B CBETE€ IOJMTEXHUYECKOM MOATOTOBKH
yYallMXxcsi B MPOrpaMMe MOKa3aHbl OOIIME MOJXOJbl K PEHICHUIO0 TUIIOBBIX PAaCUETHBIX
XUMUYECKHUX 3a/1a4, METOJAMKA UX PEIICHUS C TOUKU 3PEHUS PAllMOHAIBHOTO MPUIOKEHUS
ujeil MaTeMaTUKU U (PU3UKHU, TTOKa3aHbl Pa3HbIe CIIOCOOBI PEIICHHUS.

3HayeHUE pEIICHUs 33Ja4 B IIKOJbHOM KypCc€ XHUMHHU IEPEOLUECHHUTh TPYAHO.
Pemlenne 3amady — 3TO IIPAKTMYECKOE IIPUMEHEHHE TEOPETUYECKOr0 MaTepuaa,
MPUJIOKEHUE HAYYHBIX 3HAHUM HA IPAKTUKE. YCHEINIHOE PELICHUE 3aJad YyYallUuMUCS
IIOATOMY SIBJISICTCA OJHUM M3 3aBEPIIAOIIMX ITANIOB B CAMOM IO3HAHHH.

Pemenne 3amau TpeOyeT OT ydyaluxcs YMEHHUs JIOTUYECKH pacCyXaathb,
IUIAaHUPOBATh, JI€JaTh KPATKUE 3alUCH, MPOU3BOAUTH Pacdy€Tbl U OOOCHOBBIBATH HX
TEOPETUYECKUMH NPEANOChUIKAMH, AUPPEepeHIIMpOBATh OINpeAeIEHHbIE NPOOJIEeMbl Ha
OTJIEJIbHBIE BOIPOCHI, MOCJIE OTBETOB, HA KOTOPHIE PEIIAIOTCS HCXOJHBIE MPOOJIEMBbI B
uenoMm. [Ipu 3TOM He TOJIBKO 3aKPEIUISIOTCS U Pa3BUBAIOTCS 3HAHUS U HABBIKM y4allUXCS,
MOJIyYeHHbIE paHee, HO U (POPMHUPYIOTCS HOBBIE.

Pemienne 3amay Kak CpEACTBO KOHTPOJIS M CaMOKOHTPOJS Pa3BUBAECT HAaBBIKU
CaMOCTOATENHLHON pabOThI; MOMOTAET OMPEAEIUTh CTEIEHh YCBOCHUS 3HAHUN U YMEHUN U
WX HCIOJNB30BAHUS HA TPAKTUKE; MO3BOJSET BBISBIATH MPOOENbI B 3HAHUSX U YMEHUSIX
yYaIIuXcsl U pa3padaTbIiBaTh TAKTUKY UX YCTPAHEHUS.

Pemenne 3amau — mnpekpacHbIi crnoco0 OCYIIECTBICHHUS MEXKIPEIMETHBIX U
KYPCOBBIX CBSI3€H, & TAKXKE CBA3M XMMHUYECKOM HAyKH C Xu3HbIO. lIpu pemenun 3amau
pa3BUBAIOTCS KPYyro3op, NaMsTh, pedb, MBIIUICHHE YYalllUXCs, a Takxke (opMmupyercs
MHPOBO33PEHUE B LIEJIOM; ITPOMCXOINUT CO3HATEIBHOE YCBOCHHE M JIydlllee NOHUMAaHHE
XUMHYECKUX TEOPHU, 3aKOHOB U SIBJICHUU. Pelienne 3a1a4y pa3BuBAeT UHTEPEC yUALUXCA
K XUMUH, AKTHUBU3UPYET HX JEATENbHOCTb, CIIOCOOCTBYET TPYJIOBOMY BOCHHUTAHUIO
IIKOJIBHUKOB M HX TIOJUTEXHUYECKOW TMOATOTOBKE, BBIOOPY €CTECTBEHHO-HAYYHOTO
npoduiist 00yueHus.

JIaHHBII JEKTUBHBIN KypC paccunTaH Ha 34 yaca U OpUEHTHUPOBaAH Ha ydamuxcs 10
KJ1acca.

IIporpammoii Kypca NnpeayCMOTPEHO MPOBEACHUE MPAKTUKYMA 110 PELICHUIO
pacyeTHBIX 3a7a4 U JAOOPATOPHOTO MPAKTUKYMa C KOJHUYECTBEHHBIM OIpeIeSieHuEM
KOHKPETHBIX BEIIECTB.



OcHOBHbIE LIEeJIN Kypca:

3aKPENUTh YKE UMEIOIINECS HABBIKY B PELICHUU PACUETHBIX 33]1a4;
chopMUpOBaTh YMEHUS B PEIICHUN KaUECTBEHHBIX 3a]1a4;

PaCHIMPUTD MPEACTABICHHS O CIIOCO0axX peleHus OJHON U TOM Ke 3a/1auH;
HAy4YUTh  pemaTh KOMOMHUPOBAHHBIE  3a7a4d, a Takxke Jelarhb
KOJIMYECTBEHHBIM u KaueCTBEHHBIN aHaIu3 npu pelieHun
AKCIIEPUMEHTAJILHBIX 3a]1a4.

3agaum Kypca:

l.
2.

4.

dopmupoBaTH HHTEPEC K U3yU4aeMOMY IIPEIMETY.

CrniocoOctBOBaTh 0Ooisiee TIyOOKOMY M TIOJIHOMY YCBOEHHUIO MaTepHala,
3aKpEIJICHHUIO €T0 B MaMSATh.

Pa3BuBaTh CIOXHYIO  MBICIUTENBHYIO  JCSTEIBHOCTh, pPAIMOHATIbHBIC
CHOCOObI MBIIIJICHUS, @ TakXKe YMEHHUS CaMOCTOSITENIBHO MPUMEHSThH
pUOOpETECHHBIC 3HAHUSI.

dopmupoBaTh TpyAoII00He, I€JICyCTPEMIICHHOCT, yIOPCTBO,
HAaCTOWYHBOCTH B JOCTHKCHHUH MTOCTABICHHOM LIEJIH.

Ilociie u3yuyeHus Kypca yyamuecs J10/LKHbBI
3HATH:

TpeboBanus oopmieHus 000N 3a1a9H.

OcHoBHBIE CTIOCOOBI PEIICHUS PacUeTHBIX 3a/1a4.

@®opmyInbl i BBIYUCICHUS MAacChl WJIM KOJWUYECTBA BEIIECTBA, MACCOBOU
JIOJTM DJIEMEHTA B BENMIECTBE (KOMIIOHEHTA B CMECH).

KonndecTBeHHBIC XapaKTEPUCTUKU PACTBOPOB.

XUMHUYECKHE CBOMCTBA KJIACCOB HEOPraHMYECKMX HM  OPraHMYEeCKUX
COCIMHEHUN.

YMeThb:

OdopMIIATh 337249 COTIIACHO TPEOOBAHUSM.
Pemrath pacuetHble 3a1a4u pa3HBIMU CITIOCOOAMU.
BbIYucisaTh Mo XUMHUUYECKUM YpaBHEHUSM MAacCy M KOJUYECTBO BEIECTBA MO
M3BECTHOM MAacce OJIHOTO U3 MPOIYKTOB PEAKIIUH.
[Tpon3BOANTH pacUETHI 0 TEPMOXUMUYECKUM YPABHEHUSIM.
Brruncnars MmaccoBbIe A0S U MAacChl BEIECTBA B pacTBOPE.
OrnpenensaTe MacCOBYIO M 0ObEMHYIO JIOJIM BBIXOJA MPOJyKTa MO CPABHEHUIO
C TEOPETHUYECKH BO3MOKHBIM.
Haxomute  Monekynspuyio  (GopMmyly  BeIIecTBa, HaxXONAIIECTOCS B
razo00pa3HOM COCTOSTHUHU.
Beruucnare Macchl MpOJyKTa pPEaKUM IO W3BECTHOW Macce HCXOJIHOTO
BEIIECTBA, COJIEPKAIIETO MPUMECH.
Pemate KOMOMHUpPOBaHHBIC 3a/1a4H.
JenaTh KOJNWYECTBEHHBIM W KAYCCTBEHHBIM aHANW3 TPU PEIICHUH
AKCIEPUMEHTANIbHBIX 3a]1a4.

Conepskanue nporpamMmmesi.

BBenenune (2 4.)

Anroput™m peumieHusi 3anadd. TpeOoBaHMS K OQOPMIICHHUIO U PEIICHHUIO

PAaCUYCTHBIX 3a1a4. KJIaCCI/I(I)I/IKaHI/ISI XUMHWYCCKHUX 3a/1a4. Turnsl PAaCUYCTHBIX 3a1a4.

Tema 1. OcHOBHBIE KOJIMYECTBEHHbIE XaPAKTePUCTHKH BemecTsa (3 4.).



OCHOBHBIE KOJMYECTBEHHbIE XapaKTEPUCTUKU BellecTBa. OTHOCUTENbHBIE
aTOMHas M MOJIEKYJIsIpHast Macchl BemecrBa. Moub. KonmnuectBo Bemectsa. HYucmo
ABorajipo. MonsipHsiii 00beM. MaccoBasi J10J1s 3JIeMEHTa B BellleCTBE (KOMIIOHEHTA
B cMmecH). MaccoBasi J10Jig BbIXOZa MPOJYKTa peakiUMu. YPaBHEHUS XUMHUYECKHX
peaKklMii U pacyeT 1Mo HUM.

Tema 2. Crioco0bl pemieHus pac4eTHbIX 3a1a4 (6 4.).

Pemenne pa3nuyHbIX pacyeTHBIX 3aJad METOJOM COOTHOIIEHHS Macc
BEIIECTB, CPABHEHUEM UX MacC, UCIOIb30BaHUS BEJIMUMHBI KOJMYECTBA BEILIECTBA U
€e EIUHUIBI MOJIb, COCTaBJICHHUS MPOMOPIHMH, HCIOJb30BaHUA Kod(uLueHTa
NPOMOPLUUOHATBHOCTH, TPUBEJIEHUS K E€IUHMIIEC, BBIBOJOM aireOpanyeckoin
bopMyIibl, a TaKkkKe rpaQUUecKUM CIIOCOOOM.

Tema 3. [IpakTHKYM 110 PelIeHUIO PACYETHBIX 3a4a4 pa3jan4Horo tumna (10 4.).

BrruuciieHre o XMuMHUYECKUM YPAaBHEHHUSIM MAaCChl WJIM KOJIMYECTBA BEIIECTBA
10 U3BECTHOW MACCE WJIM KOJIMYECTBY OJAHOTO U3 BCTYHAOIIUX WIIH MTOTYyYUBIIUXCS
B pe3yJIbTaTe€ pPEaKUWH BEUEeCTB. Pacuersl MO TEPMOXMMHUYECKUM YPABHEHUSIM.
Brruuciienne MaccoBOoM 10U M MacChl BEIIECTBA B pacTBOpe. Brruucienue mno
XUMUYECKUM ypaBHEHUSM OOBEMOB Tra30B MO M3BECTHOMY KOJWYECTBY OJHOTO W3
BelllecTB. PacueTbl 0ObEMHBIX OTHOIIEHUM Ta30B MO XWMHUYECKUM YPAaBHEHUSIM.
Brerunciienue OTHOCHTEIBHOM IUIOTHOCTH Ta3oB. Pacyerbl MO XUMHYECKUM
YpaBHEHUSIM, €CJIU OJHO M3 HUCXOJHBIX BEHICCTB B3ATO B U30bITKEe. OmnpeneneHue
MaccoBOMl W OOBEMHOW J0JM BbIXOAA MPOJIYKTa pEaKIMH IO CPaBHEHUIO C
TEOPETUYECKH BO3MOXKHBIM. BbIuncieHne macchl Wik o0beMa MPOJYKTa pPeakiuu
M0 M3BECTHOM Macce WU 00beMy HCXOJHOTO BEIIECTBa, COJEPIKAIIErO MPUMECH.
Haxoxnaenune MonekynsapHor (popMysibl BelecTBa, HAXOAIIECTOCsS B Ta3000pa3HOM
COCTOSIHUMU.

Tema 4.IIpakTHKYM N0 pelIeHUI0 IKCIEPUMEHTAJIbHBIX 3a71a4 (6 4.).

AnropuT™M  pemieHHss 3agaudn W TpeboBaHUS K €  oQopMIICHHIO.
KonnuecTBeHHBIE XAapaKTEPUCTUKU PACTBOPOB: MAacCCOBasl JOJSA PACTBOPEHHOIO
BEILIECTBA, MOJISIPHAS. KOHLIEHTPALUS, HOpMaJlbHasl KOHLIEHTpaLus, TUTP.

JI/o Nel «Oumnctka MOBape€HHON COJIM METOJOM (PUIBTPOBAHUA U
KOJIMYECTBEHHOE OIPEIEIEHNE BBIXOAA MPOIYKTA.

JI/o Ne2 «lIlpuroroBiieHHME pacTBOpa C OIpPEJCICHHON MacCOBOW J0JIeH
PACTBOPEHHOIO BEUIECTBA U ONPEAEIEHUE €r0 NIOTHOCTI.

Jl/o Ne3 «Omnpenenenue KOHIEHTPALMH COJISTHOW KHUCIOTHI METOJIOM
TUTPOBAHUS.

Tema 5. PemmieHue koMOMHUPOBAHHBIX 3a1a4 (7 4.).

Brraucnennst mo gopmyiie U 1Mo XMMHYECKUM ypaBHEHHsIM. Pacder mo
YPAaBHEHUSM C OJJHUM W JIByMsI HEM3BECTHBIMM Ha OIPEICIICHUE MACCOBBIX JIOJEU
KOMIIOHEHTOB CMECH.

TemaTunyecKuu mjian



Ne Pasnennl, TeMbl KoauuecTBo
n/n 4acoB
1. | BBeneuue. 2
2. | OcHOBHbIE KOJINYECTBECHHBIE XapaKTEPUCTUKHU 3
BEIICCTBA.
3. | CnocoObl penieHns pacueTHBIX 3aJ1a4. 6
4. |IIpakTUKyM 1O  pEHICHUI0O  PACYETHBIX  33/Jad 10
Pa3JIMYHOrO THIIA.
5. | IIpakTUKyM IO pEMICHUIO SKCIEPUMEHTAIbHBIX 3a]1a4. 6
6. | Permenne KOMOMHMPOBAHHBIX 3a/a4. 7
HUTOI'O: 34
KaJIeHIlapHO-TeMaTI/I‘leCKOG IJIAHUPOBAaHUE
Ne Ha3zBaHue TeMbl, Koa- | ®opma | HUcnouabs-e JlaTa
3aHATHSA BO 3aHATHS | 00OpYyd0Ba Mnan | ®axr
4acoB HUS
Beenenue (2 yaca).
1. | AIropuTm pelieHusi pacueTHbIX 3aa4. 1 becena Tabmuis 05.09.
2. | Kiaccudukanus XuMuIecKux 3a1ad. 1 Pacckas 12.09.
Tema 1. «OCHOBHBIE KOJIMYECTBEHHbIE XAPAKTEPUCTUKH BellecTBa» (3 yaca).
3. | [loBropenune ¢opmyn, u3ydeHHBIX B 8-9 1 Pacckas 19.09.
KJIaccax.
4. | BeiBonm oOmeit dopmynel  ais pacuera 1 becena, 26.09.
KOHEYHOTO ITPOJIYKTA. c/p
5. | YpaBHEHHS] XMMHUYECKUX pEaKIUAd M pacyer 1 becena, 03.10.
110 HUM. c/p
Tema 2. «Cnoco0bl pelieHUs pac4eTHbIX 3a71a4» (6 4acos).
6. | Pemrenue 3amay MeTomaMH COOTHOIICHUS U 1 becena, KapTtouku 10.10.
CpaBHEHHUsS MacC BEIIICCTB. c/p
7. | Pemrenne 3amay  MeETOOAMH COCTaBJICHUSA 1 becena, 17.10.
MIPOTIOPITUN W WCTIOJIH30BAHUEM BEITUIHHBI c/p
KOJINYECTBA BEIIECTBA.
8. | Pemenune 3amau MeTogaMu TPUBEIEHUS K 1 becena, KapTtouku 24.10.
€IVHULIE W WCIONb30BaHUS Kod(hduimeHTta c/p
MIPOMTOPIIMOHATLHOCTH.
9. | Pemenue 3aj1a4 METOJaMH BBIBOJA 1 becena, 07.11.
anredpandeckol (QopMyspl U C HOMOUIbIO c/p
rpaduka.
10. | 3akperuieHue  MOJYYEHHBIX  3HAHUA U 1 Cemnmap 14.11.
HAaBBLIKOB B pEHICHWW 3a7ad  pPa3HbIMU
CIToco0aMH.
11. | 3ayer 1o peneHnto pacueTHhIX 3aa4. 1 c/p 21.11.

Tema 3. «IIpakTHKYM 10 pelIeHHI0 PacYeTHBIX 3a/1a4 pa3jaudHoro tuna» (10 gacos).

12. | BEIYNCIICHHS 0 XWM. YpAaBHEHHSIM MAcCHl |

1

| Pemenne | Kaproukn | 28.11. |




WU KOJHMYECTBA BEIIECTBA IO W3BECTHOM 3an1a4
Macce.

13. | PacueTsl 0 TEPMOXUMHUYECKUM YPABHEHHUSM. 1 Pemenne | Kaprouku 05.12.

3a1a4

14. | Beluuciienue MaccOBOM JOJIM U MAacChHl 1 Pemenne 12.12.
BEII[ECTBA B PACTBOPE. 3anad

15. | PacueT mo XuMm. ypaBHEHUAM O0OBEMOB Ta30B 1 Pewenne 19.12.
110 U3BECTHOMY KOJI-BY BEIIECCTBA. 3aaa4

16. | PacueT 00bEMHBIX OTHOIICHHIA TA30B TI0 XHM. 1 Penienne 26.12.
YpPaBHEHHUSM. 3aaa4

17. | BorunciieHne OTHOCUTENBHOM  IUIOTHOCTH 1 Pemienne | Kaptouku 09.01.
ra3os. 3aza4

18. | PacueTsl Mo XUM. ypaBHEHMSIM, €CIIU OJIHO U3 1 Perenue 16.01.
BEIIECTB B35TO B U30BITKE. 3a1a4

19. | Onpenenenne MaccoBOW MM 0OBEMHOMN 0N 1 Pemenne | Kaprouku 23.01.
BBIXO/Ia MIPOJYKTa PEaKIUU MO CPABHEHUIO C 3a1a4
TEOPETUUECKHIM.

20. | Beiuncnenne Maccel WM o0bema IO 1 Permenne 30.01.
H3BECTHOMY BEIIECTBY C IPUMECIMHU. 3aj1ad

21. | HaxoxxaeHue  MOJIEKYJISIpHOH  (hopMyJibl 1 Pewenne 06.02.
ra3000pa3HOTro BEMIECTBA. 3anaq

Tema 4. «IIpakTHKYM [0 pelIEHHIO IKCIEPUMEHTAJIBHBIX 32124 (6 4acoB).

22. | TpeGoBaHMs K SKCIIEPUMEHTAIBHBIM 3a]1a4aM 1 Jleknusa Tabauiel 13.02.
U QJITOPUTM MX PEIICHHUSI.

23. | Jl/lo Nel «Ouncrtka TOBapEeHHON COJHU 1 JI/o 13.02.
METOJIOM (UIBTPOBAHUS U KOJIMYSCTBCHHOE
oTpesieNieHNe BBIX0/Ia POAYKTa.

24. | KonuuecTBeHHbIE XapaKTePUCTUKU 1 Perenue 20.02.
pPacTBOPOB. 3a1aq

25. | Jlo Ne2 «IlIpuroTtoBiieHne pacTtBopa C 1 JI/o 27.02.
ONIPENCIICHHON MacCcOBOM JoJIei
pacTBOPEHHOTO BEIIECTBA M OMNpEAeTeHUE
€ro IJIOTHOCTWY.

26. | OnpeneneHue KOHIIEHTpPAlMHA BEUIECTBA IO 1 Pemenue 05.03.
HU3BECTHOU KOHIICHTpaluu JApyroro 3a4a4
BEIIIECTBA.

27. | JVo Ne3 «OmpeneneHne KOHIEHTpALUU 1 Jl/o 12.03.
COJISTHOM KHCJIOTHI METOJOM TUTPOBAHUSI.

Tema 5. «PemieHne KOMOMHMPOBAHHBIX 3a71a4» (7 4acoB).

28. | Pacuer 1o ypaBHEHHIO  peakUUd U 1 Pemenue 19.03.
OTpeJIeJICHUE MAacCOBOM JIOJIM BEIIECTBA B 3ama4q
CMECH.

29. | Omnpenenenue n30bITKa-HEAOCTAaTKA 1 Pemenne | Kaprouku 09.04.
BEIIECTBA M ONpEJEIICEHHE MAacCOBOW JOJHU 3a1a4
BBIX0/1a TTPOJTYKTA PEAKIIUH.

30. | BeiunicieHne  MaccoBbIX — JOJEH  BceX 1 Pemenne 16.04.
KOMIIOHEHTOB CME€CH UM pacder 1o 3ana4
YPaBHEHUSIM PEAKLIMH.

31. | Pacuer MAacCCEI BEIllECTBA yepes 1 Pemenue 23.04.
MaTeMaTUYECKUE YpaBHEHUS C OJIHUM U 3a1a4
JIBYMsI HEU3BECTHBIMH.

32. | Pemenrie KOMOMHUPOBAHHBIX 3aja4. 1 Pewenune | Kaprtouku 30.04.

3a71a4
33. | 3ayeT MO  PpEIIEHUI0  PacyeTHhIX U 1 c/p 07.05.




SKCIIEPUMEHTAIBHBIX 3a/1a4.

34. | UtoroBoe  3aHATHE. Pemenue  3amau 1 Pemenne 14.05.
pa3IMYHbBIX THUIIOB. 3aj1ad
HUTOTI'O: 34y,

JI\O — naGopaTopHBI OIBIT;

¢/p — caMocTosiTeNbHAs padoTa.
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