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ITosicHuTeILHAS 3aIMCKA

Pemenne 3ajad 3aHUMaeT B XUMHUYECKOM OOpa30BaHMU BaXKHOE MECTO, TaK KaK 3TO OJMH W3
pUeMOB OOyuYeHHsI, TOCPEICTBOM KOTOPOro obecrnedynBaercsi Oosee riiyOOKOoe M TOJIHOE YCBOEHHUE
y4eOHOro marepuana 1o XumMuu. YToObl HayuyUTbCS XUMMH, U3y4EHHE TEOPETHUYECKOro MaTepuala
JOJDKHO COYETAThCSl C CUCTEMAaTHUECKUM HCIOJIB30BAHUEM PEIICHUS pa3IMyHbIX 3a7ad. B mkoiapHOM
porpamMMe CYIIECTBYET SMH30JMUECKOE BKIIOUYEHHE PACUYETHBIX 3a/a4 B CTPYKTYPY YpOKa, 4YTO
CHIDKaeT JMJAKTUYECKYI0 pOJb KOJIWYECTBEHHBIX 3aKOHOMEPHOCTEH, M MOXET MPHUBECTH K
IIOBEPXHOCTHBIM TPEACTABICHUAM OOYYAIOIUXCA O XMMHM3ME IpPOLECCOB B IMPHUPOJE, TEXHHUKE.
Co3HaTenbHOE M3y4YEHHE OCHOB XHMMHHU HEMBICIUMO O€3 TMOHMMAaHHUS KOJHUYECTBEHHOH CTOPOHBI
XMUMHUYECKHX MPOLECCOB.

Lenpio 37eKTHBHOTO Kypca «PelieHne pacdeTHBIX 337ad MO XUMHH» SBISIETCS pa3BUTHE
yMEHUH y oOyd4aroIiuxcs pelaTh pacyeTHble M HKCIEPUMEHTANbHbIE 3aJ]aud, pa3BUTHE OOLIMX
MHTEJUIEKTYaJbHBIX YMEHHH, a MMEHHO: JIOTHYECKOTO0 MBIIUICHUs, yMEHUH aHaJIM3HpOBaTH,
KOHKPETU3UPOBaTh, 0000IaTh, IPUMEHSTh NIPUEMbI CPABHEHUS, Pa3BUTHE TBOPUYECKOI'O MBIIIICHHUS.
[pu pemeHny 3a7a4 OCYIIECTBIISETCS OCO3HAHNE 00YJAIOIIUMHUCS CBOECH COOCTBEHHOM /1€ATEIBHOCTH,
o0ecrieyeHne caMOCTOSITEIbHOCTH M aKTUBHOCTH OOYyYaroIuXcs, TOCTHKEHUE MPOYHOCTU 3HAHUN U
YMEHUH MPUMEHSTh NOJYYCHHBbIC 3HAHHWA B HECTAHIAPTHBIX, TBOPUECKHUX 3aJaHMAX. Taike y aereit
BOCIIUTBIBAETCS TPYAOIIOOME, LEJIeyCTPEMIIEHHOCTh, pPAa3BUBA€TCAd YyBCTBO OTBETCTBEHHOCTH,
YIIOPCTBO M HACTOMYMBOCTh B JIOCTM)KCHHWH TIOCTAaBIEHHOW Iienu. B mpomecce perieHus 3agad
peanu3yroTcss MeXIpeIMETHbIE CBSI3U, IOKa3bIBAIOIINE €JUHCTBO MPUPO/IBI, YTO MO3BOJISET PAa3BUBATh
MHUPOBO33PEHUE 00y4JarOUIMXCsl. BrIMoaHeHNe 3a7au pacupseT KPyro3op oO0ydaromuxcs, O3BOJISET
YCTAQHAaBJIMBATh CBSI3U MEXAy SBICHUSAMH, MEXAY NPUUYMHONM M CIIEICTBHEM, pPa3BUBAaET YMEHHE
MBICIUTh JIOTUYECKH, BOCIHUTHIBAET BOJIIO K MPEOJOJICHUIO TPYAHOCTEH. YMEHHE pelaTh 3a]layud,
ABJISICTCS OTHUM M3 ITOKa3aTesel YpOBHsI pa3BUTHS XUMHUYECKOTO MBIIUIEHUS] 00YyYaIOLIMXCsl, [TyOUHbBI
YCBOEHHUS UMHU y4yeOHOro MaTepuaa.

JlanHas mporpaMMa IpejaHa3zHaueHa i oOydarommuxcs 10 kmacca, paccuntaHa Ha 34 yaca.
DNEeKTHBHBIA KypC TPEICTaBICH B BHJE NMPAKTHKyMa, KOTOPBIA MO3BOJUT BOCHOJIHHUTH MPOOEIHI B
3HAHUSAX YYalIMXCsl MO0 BOMPOCAM pEIIEHUs PacueTHBIX 3a/ad Pa3HbIX THUIIOB U IO3BOJIUT HaydaTh
IeJICHATPABJICHHYIO TOJTOTOBKY K C/Ia4€ UTOrOBOT'O HK3aMEHa 110 XUMHH.

OCHOBHBIM TpeOOBaHHMEM K COCTaBICHHUIO WM OTOOpY 3a7au SIBISETCd HUX XHUMHUYECKOEe
coJiepKaHue, YETKOCTh (POPMYITUPOBKHA U JTOCTYITHOCTH YCIIOBHS 3aJa4H, MCIIOJIb30BAHUE B YCIOBHH
3aJ]auu CBEJICHUI MPaKTUYECKOTr0 XapakTepa.

YMeHne pemarth 3a1a4i pa3BUBACTCS B MpoIiecce O0yYeHUs, U Pa3BUBATh 3TO YMEHHE MOYKHO
TOJILKO OJIHUM ITYTE€M - IOCTOSTHHO, CUCTEMAaTUYECKH pelasi 3a/1auH.

[IpogomxurensHocTh Kypca - 1 rox. ®opma 3aHATHH ypouHas, BKJIOYaeT B ceds
MH/IMBUYAIbHYIO U TPYIIOBYIO PaOOTHI.

Kaxxmprii pazmen mporpaMMbl 3aKaHUYMBACTCS 33JaHUSIMU KOHTPOJHMPYIOMIETO XapakTepa, Ha
KOTOPOM Y4allhecs CMOTYT IMpPOBEPUTh CBOU CHJIbI, CAMOPEAIN30BaTbCS M CAMOYTBEPIAUTHCS IPH
BBIIOJTHEHUH 3aJaHUH.



Conep:xanue padoyeii nporpaMmbl 3JIEKTUBHOT0 Kypca «Pemienue pacueTHbIX 3a1a4 o xumumn» 1Js 10 kiacca

Hacrosimiast mporpaMMa cocraBjieHa ¢ y4eTOM Te€X 3HAHMUN, YMEHUN U HABBIKOB, KOTOPBIMU BJIAJCIOT ydalluecs K
MOMEHTY OKOHYAHHSI OCHOBHOM IIKOJIBL. AKTYalbHOCTh JAaHHOTO Kypca 00yCIIOBI€HA Te€M, YTO B IIPOTpaMMax OCHOBHOM H
MIOJTHOW CpeHEH ITKOJI He OTBOIUTCS OTIOJHUTEIHHOE BpeMs Ha pelIeHUe 3a1ad, B TO JK€ BpeMs YMEHHUE pellaTh 3a/1aqn
SIBIIICTCSI YHUBEPCATIBHBIM M MOKET OBITh UCIOJIBL30BAHO OOYUAOIIMMHUCS HE TOJIBKO Ha YPOKaX XUMHUH, HO U TPH PEIICHUH
3a1ad 110 MaTeMaTHKe U (pI3UKE.

YuebHO-TeMaTHUYEeCKOE IJIAHUPOBAHHUE JJICKTUBHOTI'0 KypcCa «Permenne PaCYE€THBIX 3aa4 M0 XUMUW IJI 10 kaacca

Ne Komnue B toMm umcrne: dopmupyemble 3HAaHUS 1 yMEHHUS ydaIuxcs/
n/m Tema CTBO KOMIIETCHIIMH (COTJIACHO CTaHAapTy 00pa3oBaHMs)
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1 Pacuerst 1o opmysam 2 2 Yyammecsi J0JKHBI 3HATh: XUMUYECKPIO CUMBOTUKY:
XUMHYECKHX BEILECTB 3HAKH XUMHYECKHUX 3JIEMEHTOB, (OPMYIBI XHMHUYECKUX
2 Permenue 3anad, 5 5 BELECTB 1 YPABHEHHS XHMHIECKHX PeaKLIHii; §
sadicHeliwiue Xumuueckue HOHAMUA: XVUMHYICCKUIT
CBSI3aHHBIX C paCTBOPaMHU
SIIEMEHT, aTOM, MOJIEKYJa, OTHOCHTEIbHbIC aTOMHAas M
BCIICCTB MOJIEKYJIIpHAasE ~MaccChl, HOH, XHMMHYECKas CBS3b,
3. Peurenne pacueTHbIX 3a/1a4 7 7 BEILECTBO, KIacCH(HMKALMSA BEIIECTB, MOJIb, MOJIAPHAS
C UCIOJIb30BaHHMCM Macca, MOJIpHBIE ~ 00beM, XHMHYecKas  peakuus,
ypaBHEHUS PEaKLNU KIaccHGHUKALUS PEeaKUUid, 3JIEKTPOJIUT M  HEdICKTPOIIHT,
4., PacuéTsl o 2 2 3JIEKTPOJINTUYECKAS AUCCOLMaIys, OKHUCJIUTEIb u
TEPMOXHMHUCCKIM BOCCTaHOBHTEIIb, OKHCIICHHE M BOCCTAaHOBJICHHUE;
ypaBHEHIAM OCHOGHbIE 3AKOHBI XUMUW: COXDAHCHHS MACCBI BEICCTB,
MOCTOSIHCTBA COCTAaBa, [IEPUOANYCCKHUIA 3aKOH;
5. Pewenue pacueTHbIX 3a/1a4 9 9
Yuammecsi A0JLKHBI YMETh: Onpedeisimsp: COCTaB BEIIECTB
€ HCMOJIL30BAHNCM no ux (¢opMmynaMm, OPHHAIICKHOCTH  BELIECTB K
YPABHCHHA PCAKIAN 1 ONpe/IeNIeHHOMY KJIACCy COEIMHEHMH, TUIBl XMMHUECKHX
[OHATHA «MACCOBas A0OJIS» peakuuii, BAJICHTHOCTh W CTEIEHb OKWCICHHUS 3JEMEHTa B
6. Beisoa hopmyi 6 6 COENIMHEHMAX, THI XMMUYECKOH CBA3H B COEIMHEHHUSX,
XUMHYECKUX COECTUHEHUN BO3MOKHOCTB IIPOTEKAHHUs PEaKIMil HOHHOTO 0OMEHa;
pa3IuYHbBIMU CHOCO6aMI/I COCMAaenamo. (bOpMyJ‘ILI HEOPTraHNYICCKUX COeZ[PIHeHI/Iﬁ
7. Pelenue KOMILIEKCHBIX 3 3 U3Y4YEHHBIX KJIACCOB; CXEMbl CTPOEHHUsS aTOMOB NepBbIX 20

3a/1a4 U YIpaXHEHUH 110
pasaenaM XMMUU

9JIEMEHTOB  TEPHOJUYECKOH  CHCTEMbI
YpaBHEHUSI XUMHYECKUX PEaKIIHH;
odpawampca ¢ XUMUYECKOW TMOCYyIOW W JTa0OpaTOpHBIM
o0opyIoBaHHEM;

PACno3HAaeams ONBIMHBIM NymMeM: KUCIOPOJ, BOJODOZ,
YIIICKUCIIBIA Ta3, aMMHaK; PacTBOPBI KHMCIOT M IIEJIOYCH,
XJIOpHA-, CYNIb(AT-, KapOOHAT-HOHBI;

6bIYUCNAMb: MACCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa II0
(dopMyne COeIMHEHMS; MAacCOBYIO JIOJIIO BEIIECTBA B
pacTBope; KOJIMYECTBO BelIeCTBa, 00bEM WM Maccy o
KOJIMYECTBY BELIECTBA, 00BEMY WIIM MACCE PEarcHTOB MU
MPOIYKTOB PEaKIuHy;

HCIO0JIb30BAaTh NPHOOpPeTeHHble 3HAHWUS W YMEHHs B
NMPAKTHYECKOil /eITeIbHOCTH W TOBCEIHEBHON KHU3HU
JUISE:

Oe3omacHOro oOpameHns ¢ BEmeCcTBaMH U MaTepHalaMH;
OKOJIOTHYECKH TPAaMOTHOTO TIIOBEACHHS B OKpYKaIOIIeH
cpene;

OLICHKH BIIMSHMS XHMHYECKOTO 3arpsi3HEHHS OKpYKaromieit
Cpeabl Ha OpraHNu3M YeIOoBeKa;

KPUTHYECKOH  OLEHKH HHDOpMAIMH O
HCIIOJB3YEMBIX B OBITY;

HPUTOTOBJICHHUS PACTBOPOB 33JJaHHOH KOHIIEHTPALIUH.

. N.Menpeneena;

BeIllECTBAX,




Ne Ne Ne Tema ypoka Ilnanup | dakruuec
ypoKa | TeMbl | ypoka yemast Kas jaTa
/i B TEME Jarta IIPOBEICH
npoBee | M ypoka
HHS
ypoka
1. PacueTnl o hopMyIaM XUMHUYECKHX BelECTB
1. 1. OTHOCUTENIbHAS INIOTHOCTD I'a30B.
2. 2. MaccoBasi 10JIs1 2]IEMEHTOB B BEILIECTBE.
2. Peunrenue 3a1a4, CBI3aHHBIX ¢ PACTBOPAMH BELIECTB
3. 1. Croco0bI BEIpaXXEHHUsI COCTaBa PACTBOPOB, MACCOBAsI JIOJISl PACTBOPEHHOTO BEILECTBA,
MOJISIpHAsl KOHIICHTPALUsL. .
4, 2. MaccoBasi 1011 pacTBOPEHHOTO BelIeCTBa
5. 3. 3ana4m, CBsI3aHHbIC C BBIIIAPMBAHUEM BOJIBI M3 PACTBOPA C 00pa30BaHUEM pacTBoOpa C
HOBOM MacCOBOM JI0J1€ pacTBOPEHHOIO BEIIECTBA.
6. 4. 3amauy, CBI3aHHBIE CO CMELINBAHUEM PacTBOPOB. «IIpaBHIIO KpecTay, UM «KBaApaT
ITupconay.
7. 5. 3amaqn, CBSI3aHHBIE CO CMEIINBAHIEM PacTBOPOB. «[IpaBUiIo kpecTay, WM «KBaapaT
[Tupconay. 3akpensenue
3. Pemenne pacyeTHBIX 327124 ¢ HCIOJb30BAHNEM YPABHEHHUsI PeaKIHH
8. 1. HaxoxaeHrne Macchl BEIIeCTBa [0 H3BECTHOMY KOJIMUECTBY BEIIIECTBA OHOTO U3
BCTYIMBIIHX B PEAKIMIO WM HOJYYaIOIIUXCS BEIIECTB.
9. 2. HaxoxaeHue 00bEMa ra3a 1o M3BECTHOMY KOJIMYECTBY BEIIECTBA OTHOTO U3
BCTYIUBIIHX B PEAKIHIO MJIH TOJTy4aIOIIIXCS BEIIECTB.
10. 3. HaxoxneHue Macchl BeliecTBa Wi 00bEMa ra3a o H3BeCTHOMY KOJIMYECTBY
BELIECTBA OTHOT'O U3 BCTYNUBIINX B PEAKIUIO HIIM MTOTYYalOIIUXCS BELIECTB.
3akperieHue.
11. 4. CooTHomeHne 00bEMOB H MacChl Ta30B ITPH XUMHYCCKUX PEAKIUAX.
12, 5. CooTHomeHne 00bEMOB M MacChl Ta30B MTPH XUMHUYECKUAX PEAKIUAXK. 3aKpEIUICHHE.
13. 6. Beruucienne Macchl IPOAYKTa PEaKLMH, eCJIM M3BECTHBI MAacChl HCXOAHBIX BEIECTB,
OJTHO U3 KOTOPBIX B3SITO B N30BITKE.
14. 7. Beraucnenne Macchl NPOYKTa PEaKIU, €CIIH U3BECTHBI MAaCChI HCXO/IHBIX BEIECTB,
OJTHO M3 KOTOPBIX B3STO B U30BITKE. 3aKpeIIeHHe.
4. PacuéTbl N0 TepMOXHMHYECKHM YPaBHEHUSIM
15.. 1. Pacy€rel 10 TEPMOXMMHUYECKUM YPABHEHUSIM.
16. 2. Pacuérel o TepMOXMMHUYECKUM ypaBHEHHM. 3aKperIcHHUE.
5. Pemenne pacyeTHBIX 327124 ¢ HCMOJb30BaHNEM YPABHEHHsI PeaKINU M MOHSITHSI «MAacCoBasi 0JI5D»
17. 1. Brruucnenue Macchbl IPOAYKTa peaKkiMy, €CIU AL He€ B3ST pacTBOp C
onpenenéHHON MaccoBOM 10J1eH MCXOIHOTO BEIIECTBA.
18. 2. Brruuciienre Maccbl IPOIKTa PEaKkLiy, €CU U1 He€ B3ST pacTBOp C
onpenenéHHON MacCcoBOM AoJIell HCXOHOTO BElIeCTBA. 3aKpeIIeHue
19. 3. BeluuciieHHe Macchl MPOAYKTa pPEAKIHHd [0 Macce HCXOJHOrO BEIIEeCTBa,
COJIEPIKAIIEro OnpeeNéHHYI0 MaCCOBYIO OO pumecH ( B %).
20. 4. Beruucnenne Macchl MPOJAYKTa pEaKkUUHM [0 Macce HCXOIHOrO BEIIecTBa,
COZIepIKaIIero onpenenéHHyI0 MacCOBYIO IOMIO puMecH ( B %). 3akpereHne
21. 5. BrIuuciieHHe MaCCOBOM JIOJIM BBIXO/IA IPOAYKTA PEAKIIUH OT TEOPETHYECKH
BO3MOXXHOTO
22. 6. Beraucnenne MaccoBoi JOJIM BBIX0/Ja MPOAYKTA PEAaKIUH OT TEOPETHIECKU
BO3MOXKHOTO. 3aKperieHne
23. 7. Berancnenue 00bEMHO# Z10JTM BBIXOJA POJIYKTa PEAKLUH OT TEOPETHY ECKU
BO3MOKHOTO
24, 8. Brruncnenne 00bEMHON T0JTH BBIXOA MIPOIYKTa PEAKIIUU OT TEOPETHYECKH
BO3MOJKHOTO. 3aKpeIIcHue
25. 9. Beraucnenue MaccoBoi 1 00bEMHOMN JOJIM BBIXO/IA TPOAYKTA PEAKIUH OT
TEOPETHYECKU BO3MOXKHOTO 3aKpeIlICHHE.
6. BoiBoa (hopMyJ1 XMMHYECKHX COeIMHEHHIl Pa3JIMYHBIMH CIIOCO0aMH
26. 1. Omnpe/ieneHre MOJIEKyISIpHON GopMyIIbl Ta3a MO €ro OTHOCUTEIbHOM MIIOTHOCTH
27 2. Omnpezenenne MOJICKYISIPHON GpOpMyIIBI Ta3a MO €ro OTHOCHTEIBHOM MIOTHOCTH.
AnreOpandecKmii ciocod perieHust
28. 3. Omnpenenenre MOJEKYISIPHONH GOPMYITBI Ta3a IO €ro OTHOCHUTENBHOM TUIOTHOCTH.
3akperieHue
29. 4. Onpefenenne MoJIEKyISIPHOH GOpMyIIbI BEIIECTBA IO IIPOAYKTaM €ro CrOpaHusl.
30. 5. Onpenenenne MOJIEKyISIPHOH GOpMyIIBI BEIIECTBA O IIPOAYKTaM €ro CrOPaHHsI.
3akpenseHue.
31. 6. Omnpezenenne MOJIEKYISIPHON (pOPMYIIBI BEIIECTBA PA3THYHBIME CIIOCOOAMH.
O0600menne
7. PenteHne KOMILIEKCHBIX 32124 ¥ YNPAsKHEHU#l 0 pa3aesiaM XHMHH
32. 1. PelieHne KOMIUIEKCHBIX 3a/1a4 U YIPaXHEHHH 110 HEOPraHMYECKOH XUMUH
33. 2. Pemenne KOMIUIEKCHBIX 33124 U YIPAXKHEHUH 110 OPraHUYECKO XMMHUH.
34. 3. Penenre KOMIIEKCHBIX 33/1a4 U YIPAXKHEHUH 110 aHATUTUYECKON XUMHUH
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