IlosicHuTEIbLHAS 3aMIHCKA

lenn Kypca: paclunpenue 3HaHui, GopMUpOBaHHE yMeHHi1 i HABBIKOB y Y4aUIMXCs M0 PeLICHHIO pacueTHbIX
3a1a4 ¥ ynpakHeHUH M0 XUMHH, pa3BUTHE [03HABATE/IbHON AKTUBHOCTH M CAMOCTOATEIbHOCTH.

3aoauu xypca:

° 3aKpEnuThb YMEHHUA H HaBbIKK KOMIUIEKCHOTO OCMBICJICHHUSA 3HaHUW U UX MPUMEHEHHIO npH
peLeHHNH 3a4a4 “ ynpamHeHnﬁ;

L4 yMceaeaoBaTh Mo aHaJvM3vupoBaThb aJIrOPUTMbl peleHus TUMOBbLIX 3a4ay, HaXOAHWTb crnocoObl
peueHus KOM6l/lHl/lpOBaHHle 3ajav;

° (bOpMHpOBaTb LIE€JIOCTHOC ﬂpe}lCTaBﬂeHMe 0 MPUMEHEHHH MaTemMaTH4ecKoro anmnapara MpHu
peLIeHNH XUMHUECKHX 3a4a4;

. pa3BUBaTh y YUalIUXCs YMEHHs CpaBHUBATD, aHAM3UPOBATh W JIeNIaTh BbIBObI
. Cr10coBCTBOBATH POPMHUPOBAHUIO HABBIKOB COTPYAHUUECTBA B rpoLecce COBMECTHOH paboThl
o cO3/1aTh YUALLUMCs YCIIOBHS! B MOArOTOBKE K CAa4C EHT.

TeopeTnueckoii 6a30# CIyKHT Kype XHMHH OCHOBHOI WKO/bI. Paciunpss W yriy6.ss 3HaHHS, NMOJTyUCHHbIC Ha
NpOGHILHOM YPOBHE yHalHecs COBEPLICHCTBYIOT yMEHHsl M HABBIKH M0 PELICHHIO PacHeTHbIX 3a1at 1 yIpaskHEHHH
(TUMOBBIX W MOBBILIEHHOTO YPOBHA CI0KHOCTH B TOM yucse. KOMOMHMpPOBaHHBIX). B KkauecTse OCHOBHOW (hopMmbl
opraHu3aunn yueOHbIX 3aHATHI NpeanaraeTcs MpoBEAEHNUH CEMHHApOB, HA KOTOPBIX paercs Kpatkoe o0bsCHEHHE
TEOpPeTHUECKOro MaTepHaa, a TaK ke pelieHHE 3aat yrpakHEHHH N0 JaHHOH TeME.

Jlis NOBblLIEHMs MHTepeca K  TEOPETHHECKMM BOMpOcaM W 3aKPerueHus HM3yYEHHOro  Matephana,
[peayCcMOTPeHbl YPOKH-NIPAKTHKYMBI 110 COCTABICHHIO CXeM MpeBpaLLeHH i, OTPAKAIOLLNX FEHETHUCCKYIO CBA3E MEKILY
KJaccaMi HEOPraHUYeCKHX W OPraHHYeCKHX BELIECTB H COCTAB/IEHHIO pacyeTHbIX 3a/1ay, ¢ yKasaHHEM cnocoboB MX
peLUEHHSL.

[py pa3paGoTKe MPOrpamMMbl d1EKTHBHOTO MPEAMETa AKLCHT Jenajcs Ha Te BOMpOChI, KOTOpbie B 0a30BOM
Kypce XHMUHM OCHOBHOH M CpeIHeH LIKOJIbI PACCMATPHBAIOTCA HEJ0CTATOYHO MOJHO MM HE PACCMATPHUBAIOTCSA COBCEM,
HO BXOJISIT B MPOrpamMMbl BCTYTHTEIbHBIX 9K3aMCHOB B BY3bl. 3asaun W ynpakHeHHs 1oao0paHsl, TaK 4TO 3aHATHA MO
WX peLEHHIO MPOXOIAT NMapasiebHO ¢ H3yHaeMbIM MaTepuaIoM Ha ypoKax.

dopmbl KOHTPOJIsi 38 YPOBHEM JOCTHIKEHUH YUaLLMXCS - TEKYLLHE H UTOTOBbIC KOHTPOILHBIC paboThi.

Kypc paccuutaH Ha 34 4acos (1 uac B nezento B 10 Knacce).

ConepixaHnue Kypea
1.Bgeoenue.(luac)

U,C.J'IH W 3aJa4y Kypca. Pojib U MECTO PaCUCTHBIX 3aja4 B CUCTEME o6yqum| XUMHH U ﬂpaKTl/l‘leCKOﬁ JKHU3HH.

Tema 1. Pacuenst no Xxumuueckum (hopmyaam. (5 uacos)

OCHOBHBIE MOHATHS U 3aKOHbI XMMHH. BellecTso, XUMUUECKHi 2MEMEHT, aTOM, MOJIeKyJia. 3aKOH COXpaHeHHA
Macchl BELIECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH Asoranpo. KonnuecTBo BeLIECTBA, MOJIb, MOJIipHas macca,
MOJISIpHBIH 00bEM ra30B. Maccosas fosnsi. Beruucnenue MAaCCOBOM J10J1M XMMHUECKOrO 3JIEMEHTa B COCAMHEHHH. BbiBoa
XUMHUECKOi (hOpMYJibl BELIECTBA MO MACCOBBIM J10JISAM sneMeHToB. OTHOCHTE/IbHAA MJIOTHOCTD ra30B. VYcTaHOBIEHHE
npocreiie hopmybl BELWECTBa MO MACCOBBIM J10JISIM 2JIEMEHTOB € MCMOJIB30BAHNEM aBCOIOTHOM U OTHOCUTEJIbHOM
[UIOTHOCTH BellecTBa. BbiBoa (opmyiibl BeLIECTBA TO OTHOCHTENILHON TJIOTHOCTH Ta30B W Macce ( obbemy wuau
KOJIMYECTBY) MPOLYKTOB CrOpaHHs.

Tema 2.Boiuucnenun no ypasHeHuaM Xumuieckux peaxuuii (10 uac)



XHUMHUECKHE peakUrH. YpaBHEHHsS XHMHUYECKHX peakuuii. Bbruncnenne Macchl(KOIHMUECTBA, obbema)
BELLECTBA 110 M3BECTHON Macce(KONMUecTBy, 00beMy)OIHOr0 U3 BCTYMHMBLIMX B PEAKLIIO U NIOJTY THBLUIMXCAH BELLECTB.
Teriopoit ekt peakunu. TepMOXHMHUECKHE ypaBHEHHMA peakuuii. Pacuersl Tensiosoro a(gekra peakunn no
LAHHBIM O KOJHUecTBe (Macce, 0GbeMy) OHOTO U3 Y4acTBYHOLIHMX B PEAKLIMH BELUIECTB U KOTHUECTBY BbIAEJISFOLLEHCH
Wi MOMIOLAIoLIeHcs TermioThl. Bbiuncienre macebl ( konuuecTsa, o0bema) NpOAyKTa PeakLuH, €CH OAHO 13
MCXO/IHBIX BELLECTB AAHO B U30bITKE.

XMMHUeCcKHe CBONCTBA YIJIEBOAOPOIOB M COCOObI UX MOJY4EHHUS.

CxeMbl MpeBpaLleHnH, OTPakKalOILHe FEeHETHUECKYIO CBA3b MEXKIY YrICBOAOPOAAMH: OTKpBITbIE, 3aKPbITbIC
CMeLUaHHbIE.

BblunciaeHre macchl (0Obema) npoayKra peakuuu 1o u3BecTHOM Macce (00beMy) MCXOAHOIO BELIECTBA
cozleprKaLero onpeesieHHyIo MacCoByo 400 npUMecei.

BbluMciieHHE MAaCCOBOM HIIH 00BbEMHOM 10JIM BbIXOJa NPOAYKTa peaklunH OT TEOPETHHECKH BO3MO>KHOTIO.
BriuucneHne npoueHTHOro cocrasa CMECH BELUECTB, BCTYNMUBLIHX B peakuHto.

CxeMbl TIpeBpaLLeHHH, OTPaKAIOUIHE TeHETHYECKYIO CBA3b MENKIY Kaccamu OpraHUYecKHX COEJAMHEHHH
(COCTABUTH YPaBHEHHSI COOTBETCTBYHOLLMX peaxuui)

npaKTHKyMZ COCTaBJICHHUE CXEM npeBpaLueHHﬁ, OTpaKaroLHX FeHETUUYECKYH) CBsA3b MEXKIY Kj1acCaMH
OpraHuyecKmux COEHHHCHHI‘/’L

PeweHne KOMOMHHUPOBAHHbIX 3a1a4.
Tema 3. Xumuueckuii 2nemenm (2 uaca)

Ctpoenue W cocras atoma. COCTaBlEHHE I3/EKTPOHHBIX H 37eKTPOHHO-rpadgryeckux  (hopmys aToMOB
CHMHYECKHX 2/1eMEHTOB. BaaeHTHOCTDb 1 CTENEeHb OKMC/ICHUS XHMHUECKHX IEMCHTOB.

ﬂepnoauklecmﬁ 3aKOH. CpaBHHTeﬂbHaH XapaKTepHuCTHKa XUMMYECKUX DJIEMEHTOB [0 HX TMOJIOKEHHIO B
ﬂOpSI}J,KOBOFl CUCTEME XUMHUECKHX BJIEMEHTOB U CTPOCHHIO aTOMa.

Tema 4. Bewecmeo (4 uacoes)

[MocTosinas ABoraapo. BeluncieHue CTpYKTYPHBIX €AMHHLL B ONPEEIEHHOM KOIMUECTBE, MAcce HiH o0béme
pewtecTBa. YpasHeHne Menzeneesa- KiaiinepoHa. CrnocoObl BbIpaXKeHHs KOHUEHTPALMH pacTBOPOB (maccosas,
vonsipas) TTpaBuso cMeleH s pacTBOPOB, («MPaBUio kpectar»). Kpuctaniornaparel.

Tema 5. Xumuueckue peakyuu (6 4acoe)

[eHeTHueckas CBS3b MEXIy KJIacCaMH HEOPraHWYEeCKWX W OPraHH4eCKHX BCLICCTB. TepMOXHMHUECKHE
ypasHenus peakumii. Tensiosoi apdext peakimu. 3akon lecca. DHranbnus peakunii. CKOpOCTb XMMHUECKOH PEAKLIHMH.
Xumuueckoe papHoBecHe. KOHCTaHTa paBHOBECHS.

Peakumny B pacTBOPAX 2J1€KTPOJINTOB. ['MAPOIN3 CONeH, pH pactBopos.
Tema 6. Ho3nanue u npumenenue gewiecms (\ 6 uacos)

BuiuncIeHHe MacChl WK 00bEMA MPOLYKTa PEaKLMH N0 W3BECTHON Macce Uik 00BEMY HCXOSALIETO BELIECTBA,
COJepPIKALLIEro MPUMECH.

Bbiuncienue macchl (06bEMa) KOMITOHEHTOB CMECH BELLECTB MOJHOCTBIO TN HACTHAHO B3aMMOJIEHCTBYIOLLME
C peareHToM.

JAEKTPO/IH3 PACTIABOB W PACTBOPOB Cosled. CTEPeOMETPHUECKHE CXCMBbI peakLuii 1 pacu€Thbl MO HUM.



TpeGoBanusi K yPOBHIO IIOATOTOBKH y1aLHXCsl
B pesyabTaTe H3y4eHHs! 2JIEKTHBHOIO NMpeaMeTa yIeHHK 10/IKeH 3HATL/MIOHUMATD:

. Basicneiiuiue Xumuyeckue NOHAMUA: BEUECTBO, XHUMHUYECKHH DJIEMEHT, aToM, MOJCKYJa,
Macca aToMOB M MOJIEKYJ, MOJb, MOJIpHas Macca, MOMAPHbIA 00BEM, J/EKTPOIUTHHECKAd ANCCOLMALIHA,
PHAPONN3, 3NEKTPONH3, TerIoBOH d(deKT peakuuu, OHTANbMUA, TeroTa o0pa3oBaHus, XHMHYECKOEe
paBHOBECHE, KOHCTAHTA PABHOBECHS, YIIIGPOHbIH CKEeT, (hyHKUMOHAJIbHAS TPYMNa, FOMOIOTHs, CTPYKTYpHas
W MPOCTPAHCTBEHHAs H30MEPHS;

o OcCHOGHbIC 3AKOHbI XUuMuU: 3aKOH COXpaHEHH s MacChl BELICCTB, nepnonnqecxnﬁ 3aKOH, 3aKOH
MOCTOSHCTBA CcoCTaBa, 3aKOH ABOFEI,ZLPO, 3akoH [ecca, 3aKoH ):leFlCTBy}OIJ.lHX macc B KHHETHKE H
TepMOAUHAMHUKE, K/l(lCCll(I)llK(llUllO U HOMEHKAamypy: HEOPraHM4eCKux W OpraHu4€CKHX CO€IMHEHHH;

Ymerb
. Hazvieame: W3y4yeHHbIE BELIECTBA M0 «TPUBHAIILHOW» U MEKAyHapOAHOH HOMEHKJIATYPE:

. Onpedensantv: BAIGHTHOCTb W CTEMEHb OKMCICHNS XHMHUYCCKHX 3/IEMEHTOB, XapakTep cpe/ibl B
BOJIHBIX PACTBOPAX, OKHUC/IMTENb W BOCCTAHOBHMTEIb, HAMPABJICHHE CMeLIEHHUs PaBHOBECHs MO BIHAHHEM
pa3nuHbIX (PAKTOPOB, M30MEPbI M FOMOJIOTH, MPHUHAINEKHOCTH BELIECTB K Pa3IMUHBIM KJ1acCaM OpraHH4eCcKnux
COeIMHEHUH;

. ITp0o6o0ums pacyeThl N0 XMMHUUYECKHM (OPMYIaM U ypPaBHEHUAM peakLui;

. Ocyugecmeaamp caMoCTOATENbHBIH NOMCK XHMHUCCKOH “HPOpMALMK C HCIMOJb30BAHHEM
pa3IMUHbIX MCTOYHHKOB (CTPABOUHBIX, HAYUHBIX W HAy4HO-TOMYJAPHBIX W3JaHMi, KOMIBIOTEpHBIX 0a3
naHHbIX, pecypcoB MHTepHeTa).



KanenmapHO-TeM aTHYeCKOoe MJIAHHPOBAHHE

Ne HaumeHoBaHue TeMbl Bcero uacos Jlara

1 BBenenne 8.09
Posb ¥ MeCTO pacueTHBIX 3aaay B cHCTeMe O0y4YeHHs XMMHH H Iy
npakTHuecKoi sku3Hu. Tunbl 3aaauy.
Tema 1. Pacuernl no xumunueckum popmysiam Sy

2 BeluuciieHHe ¢ MCMOJIb30BAHMEM  TMOHATHH  «KOJIMYECTBO 15.09
BELLECTBA», «UMCA0 ABOraapo», MOJsipHas macca, MOJAPHbIH |
00beM.

3 BbiuMcieHMe  MacCOBOM — [0AM  XMMMYECKOro  djleMeHTa B 22.09
COEJIMHEHHH W BbIBOA (HOpMYJibl BELLECTBA [0 MAcCOBbIM J0JIAM |
SJIEMEHTOB B HEM.

4 VcraHoBieHre npocTediueit (GopMysibl BELIECTBA MO MacCOBbLIM 6.10
J0JSIM  DJIEMEHTOB € WCMOJb30BaHMEM  abCOMIOTHOW M |
OTHOCHTEJIbHOM MJIOTHOCTH BELLECTBA.

B BoiBoa hopMyJibl BELLECTBA [0 OTHOCHTEIbHOMN MIOTHOCTH U Macce 13.10
(06beMy MM KOJTMUECTBY ) MPOAYKTOB CrOpaHHus. |

6 KonrposnbHas pabora rno teme Nel. 1 20.10
Tema 2. Boruucjenust no ypaBHeHHsIM XHMHUYECKHX PeaKIHil. 10 4

7 BpluucieHus wmaccel  (KojqndecTBa, oObema) BellecTBa MO 1 3.11
M3BECTHOMY KOJIMUecTBY (Macce, 00beMy) OHOrO M3 BCTYMHUBLIMX]
B PEaKLMIO WK MOJTyUHBILIHUXCS BELLECTB.

8 Pacuerbl TenyioBoro a¢dekra peakuuu rno AaHHbIM O KOJHYECTBE 1 10.11
OZIHOrO M3 YYaCTBYIOLUMX B PEAKLUWH BELIECTB M KOJHYECTBY|
BbIAEAOLIEHCS (MOrIOMAIOLLENHCs) TEMIOThI.

9 Boruncnenue maccol (06bema WM KOJIMYECTBA) MPOAYKTa PEAKLIMH, 1 17.11
€CJIH OJIHO M3 pearipyroL1X BeLEeCTB J1aHO B H30bITKE.

10 VpOK-TIpakTUKYM [0  COCTABJIEHHIO ~ pacyueTHbIX 3ajay Mo 1 2411
ypaBHeHHsM peakunu.( PaGora B rpynnax u napax)

11 CxeMbl MpeBpalleHni OTPasKalOLHUX FEHETHUUECKYIO CBSA3b MEXKY| 1 1.12

YIrJ1€BOAOPOAaAMH: OTKPbLITBIC, 3aKPbITHIC, CMELIAHHbBIC.




12 Bulunciende macebl (00bema) NMpoAyKTa peakunu no M3BECTHOM 1 8.12
macce (00bemMy) HCXOAHOTO BELLECTBA, COACPIKALLErO NMPUMECH.

13 BbluucieHle MacCOBOM WM OOBbEMHOH A0/M BbIXOAA MPOAYKTY 1 15.12
peakLHn OT TEOPETHYECKH BO3MOIKHOTO.

14 BbiuncieHHe cocTaBa cMeCH BellecTB (%) BCTYNUBILEH B peakLMio, 1 22.12

15 CxeMbl MpeBpalleHHi OTPaKaroLMX FeHETUYECKYIO CBA3b MCIKIY| 1 12.01
YIJ€BOAOPOJAAMH M KHMCIIOPOACOACPIKALUMMH  OPraHHM4YECKHMH
COEIMHEHHUSAMU: OTKPBITBIE, 3aKPbITbIE, CMELIAHHbIC.

16 KontposbHas pabora no teme Ne2. 1 19.01
Tema 3. XuMH4eCKHil 3JIeMEHT 24

17 Crtpoenne  aroma. Msoronbl. CocraBieHue SAEKTPOHHbBIX H 1 26.01
37eKTPOHHO-Trpaduueckux  (GopMya  aroMOB  XHMHYECKHX
3J1EMEHTOB

18 Mepuonnyeckuit  3akoH.  CpaBHHTeIbHAs — XapaKTEPUCTHKA 1 2.02
XMMHUYECKHUX 3JIEMEHTOB MO MX [OJIOKEHHIO B MEPHOANYECKOH
CHCTEME M CTPOCHHIO aTOM
Tema 4. Beuwecrso 6u

19 3agaum Ha pacu&Tbl Macc, 00bEMA BELLECTB W UMCIIa HaCTHLL B 3THX] 1 9.02
BeleCTBax.

20 PacuéTbl ¢ npuMenenuem ypaBHenus Menaeneesa — KnaiinepoHa. 1 16.02

21 3amaud  C  MCMOJIb30BAHWEM  PasHbIX  CMOCOOOB  BbIPAKEHHA 1 23.02
KOHLIEHTPALMU pacTBOPOB.

22 PacuéTbl, CBS3aHHble C MpUroToBiaeHHeM pacTBopos. [IpaBuiio 1 2.03
CMELLEHHMS PACTBOPOB, (KIPaBHIIO KPECTay).

23 Kpucranaoruaparsl 1 16.03

[Tpukas

24 KonTposnbHas pabGora Ne3 1 16.03

Tema 5. XumMnuyeckne peakunu 6u




25 Llenoukyu rpeBpalleHHii, OTpPaKalOWKUE TEHETHYECKYIO CBA3b) | 30.03
MEKJIy KjlacCaMH HEOPraHMYECKHX M OPraHM4YeCcKHX BELIECTB.
26 Pacu&Tbl MO TEPMOXMMHYECKMM YPaBHEHHAM peakuuii. Tennosoi 1 6.04
> dekT Xumuueckoit peakuuu. 3akoH ['ecca.
27 BblunceHHEe  CKOPOCTH — XMMMueckol  peakuud.  Pacuérbl, 1 13.04
CBSI3aHHBIE C  WCMOJB30BAHWEM  TMOHATHA  «TeMMepaTypHbIi
K03 GHUUMEHT XUMHUYECKON peakLnm»
28 Xumuueckoe paBHOBeCHE 1 20.04
29 VrpaskHeHHe B COCTaBJICHMH YPABHEHWH peakuWid, HAYLIMX B 1 27.04
pacTBOpax NEKTPOJIHUTOB.
30 KonrpoabHas pabora Ned 1 4.05
| Tema 6. [To3nanue 1 npuMeHeHne BELECTB 4y
31 BblunciieHHe Macchl M 00bEMa NPOAYKTOB peakLUHH M0 U3BECTHOM 1 4.05
Macce Wi 00bEMY BeLLleCTB, COAEePIKALLMX MTPUMECH.
[Tpukas
| 32 3agaud Ha BbluMcsieHHe Macchl (00bEMA) KOMIMOHEHTOB CMECH 1 18.05
i BELECTB, B3AMMOEHCTBYIOLIMX C PEareHTOM WKW YaCTUYHO
f‘ B3aUMOIECTBYIOLLHX.,
33 Pacuérbl B TeMe «DJIEKTPOJIH3) 1 18.05
| 34 PelueHue 3aaad ¢ HCMOJb30BAHHEM CTEXHOMETPHUCCKUX CXEM. 1 25.05

Pelenre KOMOMHMPOBAHHBIX 3a/1a4.




