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IMosicHuTeILHAA 3aIUCKA



CoBepIlIeHCTBOBaHUE IIKOJIBHOIO XMMHYECKOTO OOpa30BaHMS Ha COBPEMEHHOM JTarle
NPUBOAUT K Psily MpoOsieM, ¢ KOTOPBIMU CTAJIKMBAIOTCA B CBOCH paboTe yduTesss XUMHUHU. DTO
neperpyska Kypca XMMUM OCHOBHOM IIKOJIBI B CBSI3H C MEPEXOJIOM HA KOHIICHTPUUYECKYIO CUCTEMY
U COKpalleHHe 00beMa 4acoB Ha U3yYeHHE XMMUU Ha 6a30BOM YpOBHE B CTapIlIei IIKOJIE.

JlaHHBIN Kypc BHEYPOUHOU NIEATENBHOCTH « XUMHSI B 3a/la4aX U YIPAKHEHUSIX» ObLI CO3AaH
c uenpto (GOPMHUPOBAHMS MHTEpeca K XHMHH, paclIMpeHus Kpyrozopa ywammuxcsa. OH
OpPHEHTHPOBAH Ha ydamuxcs 9 kiacca, To €CTh TAKOTO BO3pPacTa, KOTJa HHTEPEC K OKPYKAIOIIEMY
MHUPY OCOOCHHO BEJMK, a CHEeIHMalIbHbIX 3HAaHUU ellle He XBaTaeT. PeOCHOK ¢ pOXkIEeHUsS OKPYKEeH
pa3IMYHBIMM  BELIECTBAMM U JIOJDKEH YMeTh oOpamarbcsi € HUMH, POU3BOIUTH
COOTBETCTBYIOIINE PACYETHI.

[Iporpamma paccuntana Ha 2 yaca B HeZleqto, 68 4 B TO/I.

Leabp kypca — pa3BuBaTh MblIUIEHUE, QOPMHUPYS U TMOAJIEPKUBAs WHTEPEC K XUMHH,
UMEIOIIEH OrpoMHOE TPUKIAAHOE 3HAueHHUE, CHOCOOCTBOBATH (DOPMHUPOBAHHUIO Y YyUAIIHXCS
3HAHUM W yMEHWH, HEOOXOIWMBIX B TOBCEIHEBHOW KU3HMU JUIsl O€30MacHOTO OOpamieHus C
BEIIIECTBAMH, HCIOJIb3YEMbIMH B OBITY. PacimpsTh NMpeacTaBICHUS YYALUXCA O XUMHUYECKOM
3KCHepI/IMeHTe, SaerHJ'ISITI) 3HAHUSA O CBOﬁCTBaX HGOpFaHI/IquKI/IX COCJII/IHeHI/II\/'I paSHI)IX KJIaCCOB,
0 KaYECTBEHHBIX PEAKLMAX HA HOHBI.

3amaun:
obpaszoeamenvhyle:
® COBEpULICHCTBOBATH IIPAKTUYECKHUE HABBIKU U YMEHMS PELICHUs paCYCTHBIX 33/1a4;
® cdopMUpOBaTh NPAKTUYECKWE YMEHHUS M HABbIKU, HAIIPUMEp, YMEHHUE pa3JesiiTh CMECH,
yMeHus HaOII0/1aTh U OOBACHATH XUMUUECKUE SBJICHUS, IIPOUCXOASIINE B TIPUPOJIE, OBITY,
JIEMOHCTPUPYEMBIE yUUTENIeM; YMEHUE padoTaTh C BEIIECTBAMH, BHIIOJIHATH HECIIOKHbBIE
XMMUYECKHE OTIBITHI, COOIOIATh MPaBHiIa TEXHUKHU O€3011aCHOCTH;
®  pacHIMPUTH IPEACTABICHHUE YUYalIUXCs O BAKHEWIIMX BEIIECTBAX, MX CBOWCTBAaX, POJIM B
IIPUPOJE U )KU3HU YEIIOBEKa,;
® [I0Ka3aTh CBA3b XMMUU C IPYTHMH HAyKaAMH.
paseusarouue:
® Dpa3BUBaTh MO3HABATEJIbHbIE MHTEPECHl M WHTEIJIEKTyalbHBIE CIOCOOHOCTH B MpOIEcce
MPOBEICHUS XUMHUYECKOTO HKCIEPUMEHTAa, CaMOCTOSTEIbHOCTh MPUOOPETEHUs] 3HAHUN B
COOTBETCTBUM  C  BO3HHMKAIOUIMMHM  JKMU3HEHHBIMH  MOTPEOHOCTSIMM;  y4eOHO-
KOMMYHHMKaTUBHbIE YMEHHS;
® HaBBIKM CaMOCTOSITEIbHOM pabOThl; pacIIMPUTh KPYro30p YYalluXcsl C HpUBICYEHHUEM
JOTIOJTHUTENBHBIX UICTOUHUKOB MH(OPMAIIUH;
® pa3BUBaTh YMEHHE AaHAJIU3UPOBaTh HH(OPMALIMIO, BBIIEIATH TJIaBHOE, HHTEPECHOE,
pa3BUBaTh yMEHUE PEIIaTh XUMUYECKUE 3a1A4U.
éocnumameJibHble:
® CrnocoOCTBOBaTh MOHMMAHHUIO HEOOXOIMMOCTH OEpEeKHOTO OTHOIIEHHUS K NPHUPOIHBIM
borarcTBaM, B YaCTHOCTU K BOJHBIM pecypcaM;
® [IOOLIPATH YMEHHUE CIyILIaTh TOBAPUIICH, pa3BUBATh MHTEPEC K IO3HAHUIO; BOCIUTAHHUE
9KOJIOTUYECKOHN KYJIbTYpHI.

Coaep:xaHnue nporpaMmmal



Tema 1. OCHOBHBIE TUTIBI PACUETHBIX 3a7a4 1o xumuu (129).

XUMHUYECKHE pacyeTHbIe 3a7aud M OCOOEHHOCTH uX pemieHus. OCHOBHBIE (U3HUECKUE U
XUMHUYECKHE BEIMYMHBI. METO/IbI pellieHHs paCYeTHBIX XUMHUYECKUX 3aad. TUMOBBIE IPUMEPHI.
MeTto/p! JOTHYECKUX ponopuil. AnreOpanyeckuii METo/I.

Tema 2. Pacuet no xumuueckum dopmynam (204).

Brranciaenne coctaBa COSIMHEHUM, CMecel, BEIISCTB M CIUIABOB. BhIumciieHne
MPOIIEHTHOT'O COCTaBa 3JeMeHTOB (B %) mo ¢opmynaM BemiecTB. PacueTsl ¢ MCHOIB30BAHUEM
MOHATHUS «MOJIb». ['a30BbIe 3aK0HBI. MOJSIpHBIN 00beM Ta3a. Berauciienne maccel 1 o0beMa rasa
[IPY HOPMAJIbHBIX YCIOBUSAX. BBIUKCICHHE OTHOCUTEIHHBIX TUIOTHOCTEH ra3000pa3HbIX BEIIECTB
u ux cmecerd. OnpeneneHrne oObEMHOTO cocTaBa ra3oBoil cmecu. O0bemHas noiis. 3akoH ['eit-
Jlroccaka. 3akoHBI MMOBeIEHHs ra3oB, OPOYHOBCKOE JBIKeHHe. 3akoH boitns-Mapuotra. 3akoH
JanpToHa.

MaccoBast 107151 pacCTBOPEHHOI0 BellecTBa. MouisspHasi KOHLEHTpalus pacTBopa. Beruncienus,
CBSI3aHHBIE IEPECUYETOM OJHUX €IMHUL] KOHIEHTpaluil pacTBOpoB B Apyrue. IlpurorosineHue
pactBopoB. CMelnIrBaHHE PACTBOPOB Pa3HbIX KOHIIEHTpALMM M pacueThl, CBSI3aHHBIE C 3THUM.
IIpaBumiio «kpectay.

Tema 3. PacueTsl mo XuMHUYECKUM ypaBHEHUAM peakiuil (204).

Pemenne 3amau ¢ cocraBieHueM ofHoOW mnpomnopiuu. CocTaBieHHE alrOpUTMa pPELIeHUs.
Brruncnenne macchl OIHOTO M3 HUCXOAHBIX (0Opa3yromInx) BEIIECTB MO H3BECTHOH Macce
(o0bemy) npyroro. PacueTsl Ha U30BITOK C MPUMEHEHHUEM CIIOCO0A PEIICHHS 110 YHCITYy MOJICH.
Pacuetsl Ha ompeneneHre MaccoBOM JOJM mpuMeced B TeXHUYecKoM mpoaykre. CocTaBieHHUe
alIropuT™Ma pemieHus. BbIXos nmpoaykTa peakuuud B MPOIEHTaX OT TEOPETUYECKU BO3MOXKHOTO.
Brruncnenrie 00beMHBIX COOTHOILIGHUH B peakIUsaX MexXIy razamu. PemieHue HecTaHIapTHBIX
3a/a4 10 YPaBHEHUSIM PEAKIUMN.

Tema 4. Pemenne 3a7au ¢ cocTaBieHrueM JIByX U Oosiee nporopiiuii (84)
Pemenne 3amau mo ypaBHEHMSM HECKOJIBKMX IIOCIENOBATENbHBIX peakiuu. CocraBieHue
CTEXMOMETPUYECKUX CXEM. BpIuuCleHHs, CBS3aHHBIE C MOJIBHBIMHM pacdyeTamu. Pacuersl 1o
YPaBHEHHSIM OJIHOBPEMEHHO MPOTEKAIOIINX PEeaKIHii.

Tema 5. BeiBog MoseKyIspHBIX GpopMyd (44)
YcranosneHue HopMyJibl HEU3BECTHOT'O BEILIECTBA C UCHOIb30BAHNEM KOJIMUECTBEHHBIX JaHHBIX

Tema 6. Pemmenne koMOMHUPOBAaHHBIX 3a1a4 (44)

YcranoBneHue (HOpMyITbl HEU3BECTHOTO BEIIECTBA C UCIIOJIb30BAHUEM KOJMYECTBEHHBIX
JaHHBIX. PeleHne KayecTBEHHBIX JKCIIEPHUMEHTAIBHBIX 3a/a4. PereHne KOMOWHHPOBAHHBIX
3alad C YCIOXKHSIONUMHU D3JIEMEHTAMH [0 HEOpraHWYeCcKoW XuMuu. PemieHue 3amad ¢
MEXITPEIMETHBIM COJICPYKAaHHEM, SKOJIOTHICCKH HATIPABJICHHBIX.

I[Inanupyembie pe3yabTaThl
JInyHOCTHBIE pPe3yJIbTaThI:



1) 6 yennocmmuo-opuenmayuonnoli cghepe— 4YYBCTBO TOPIOCTH 32 XUMHUYECKYIO HAyKy,
TYMaHH3M, OTHOIIIEHHE K TPY/Y, IeJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb W CAMOOIICHKA;

2) 6 mpyoosoii cghepe— TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JAajibHeWIIeld oOpazoBaTeIbHOM
TPaeKTOPHH;

3) 6 nosnasamenvHol (KOCHUMUBHOU, UHMELIEKMYAbHOU) chepe — MOTUBALIUS YICHUS, YMCHHE
YIPaBIIATh CBOCH TIO3HABATEIFHON JEATEIBHOCTHIO.

MertanpeaMeTHbIe pe3yJbTaThI:

1) BajeHne  yHMBEpPCAIbHBIMH  ©CTECTBEHHO-HAYYHBIMH  CIIOCOOaMH  JIEATEIILHOCTH:
HaOJI0/IeHue, M3MEpEeHue, SKCIEPUMEHT, ydeOHOe HCCIe0OBaHMe; MPUMEHEHHE OCHOBHBIX
METO/IOB TIO3HAHWS,

2) yMeHHe reHeprpoBaTh UIEU U ONPEACIATh CPEACTBA, HEOOXOIMMBIE JIJIsl UX pealln3alii;

3) yMeH#He OnpeaeNsiTh eI U 337a4l JesITeIbHOCTH, BRIOMPATh CPE/ICTBA PealTU3allid [ENN H
MPUMEHSATH UX Ha MIPAKTHKE;

4) UCcToNBb30BaHUE PA3TMYHBIX UCTOYHUKOB JIJIS TTOJTyYEHHSI XUMHYECKONH MHPOPMAIIUH.

IIpeameTHbIe pe3y/abTaThI:

1. B nosunasamenvhotui cghepe:
® aBaTh ONpPEACTCHUS U3yUYeHHBIX TIOHATHH;
® pemarh XMMAYECKHE 3a7[auy 110 Pa3IHIHBIM TeMaM;

2. B yennocmHo-opuenmayuoHHou cgepe:
® aHANM3WPOBATH W OICHWBATH TIOCIEACTBUS ISl OKPYXAMOIIEH cpenbl OBITOBOM W

MIPOM3BOJICTBEHHOM JIEATETLHOCTH YENIOBEKa,
® CTPOUTH CBOE TIOBEJCHWE B COOTBETCTBHUHM C TNPHHIWNAMH OEpPEKHOTO OTHOIICHHS K
pUpoJIe.

3. B mpyooeoti cihepe:
¢ [InaHupoBaTh ¥ MPOBOJUTH XUMUYECKHUI SKCIIEPUMEHT;
¢ Pemrate paznuyHbIe XUMUYECKUE 33/1a4H,
¢ lcnonb30BaTh BEUIECTBA B COOTBETCTBMM C HMX MpeJHa3HAYCHHMEM M CBONCTBaMH,

OIMMCAHHBIMH B HHCTPYKIIHSX TI0 TPUMEHECHHUIO.
4. B cgpepe bezonacnocmu sHcusHedessimenbHOCm:
¢ (Oka3bIBaTh MEPBYIO IMOMOIIIb MPH OTPABJIICHUSIX, OXKOTAX M JPYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JIaOOPATOPHBIM 00OPYIOBAHUEM.

TemaTnueckuii mjiax



HanmMmeHoBaHue Pas3acioB U TCM

KommuecTBo
JacoOB



OcHOBHbBIE THIIBI PACYETHBIX 32124 10 XMMHUH 12
1- | OcHoBHBIE (hU3NYECKHUE U XUMUYECKHUE BETUINHBI 2
2
3- |Xumuueckue pacueTHble 3aa4d U OCOOEHHOCTH UX PEIICHUS 6
8
9- [MeToabl penieHns pacyeTHBIX XUMUYECKUX 3a/1a4 4
12

Pacuerbl 10 XumMmuyecKuM GpopmyJiamMm 20
13 |Beruncienue coctaBa COCAMHEHUM, CMECEH, BEIISCTB U CIIaBoB |4
16
17 |[I'a30BbI€ 3aKOHBI 4
20
21 [Penrenue 3amau Ha 3akoH I eii-JIroccaka JK.JI. Breruncienue 4
- |maccel u 00beMa ra3a mpu HOPMaIbHBIX YCIOBUAX
24
25 [[IponeHTHas KOHUEHTpauus. MomsipHas KOHUEHTpalus 4
- |pactBOpa
28
29 |PacueTsbl, CBSI3aHHBIE C PUTOTOBICHUEM PACTBOPOB. 4
- |CmemmBanne pacTBOPOB pa3sHON KOHLEHTPALIUH.
32

Pacuyernl 10 XUMHYECKUM YPABHEHHUSM pPeaKIMl 20
33 |Pemienre HECTaHIAPTHBIX 33]1a4 110 YPABHEHUSIM PEAKLUN 4
36
37 [PacueTbl M0 XUMUYECKUM YPAaBHEHUSIM PEAKLUW, eclii ogHO u3 |4
- |pearupyromux BEIIeCTB B U30BITKE
40
41 |Onpenenenue m (V) mpoykra peakiuu mno uzsectnoi m (V) 4
- |ucxomHOro BeniecTra, CoAEpKallero NpuMecH
44
45 |BeruncieHre MacCOBOM JTOJIM BBIXOAA MPOAYKTA PEAKIIUU OT 4
- |TeopeThYecKd BO3MOXKHOTO
48
49 |Brruncienre 00beMHBIX COOTHOILICHUM B PEAKIMSIX MEXKTY 4
- [razamu
52

Pemenue 3a1a4 ¢ cocTtaBjieHueM JABYX U 0oJiee Nponopuuii 4
53 |Pemienue 3a1a4 10 ypaBHEHUSIM HECKOJIBKUX MOCIEN0BATENbHBIX (4

eaKL[I/II\/’I. BBI‘H/ICJ'ICHI/ISI, CBA3AHHBIC C MOJIBHBIMHA paCdYCTaMU




56
57 |PacueTsl Mo ypaBHEHUSIM OJJTHOBPEMEHHO MPOTEKAIOIIUX peakiuii |4

60

BbiBO1 MOJIEKYJISPHBIX (popmyJt 4
61 |YcranoBnenue hopMybl HEU3BECTHOTO BEIIECTBA C 2
- [MCTOJIB30BAHMEM KOJMYECTBEHHBIX JTAHHBIX
64

Pemenne KOMOMHUPOBAHHBIX 33124 4
65 |Pemenre KOMOMHUPOBAHHBIX 3a]1a4 4
68
Ntoro 68
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