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IMosicuuTeILHAS 3aIHCKA

Pemenue 3a1a4 3aHUMaeT B XUMHUECKOM 00pPa30BaHUH BaXKHOE MECTO, TaK KaK 3TO
OJIUH U3 TIPUEMOB O0yUYEHHUsI, TOCPEICTBOM KOTOPOTO obecrieunBaeTcs Ooiee Tiryookoe u
MOJTHOE YCBOCHUE y4eOHOTO Marepuaia 1Mo XUMud. UToObl HAYYUTHCS XUMHH, U3yUCHUE
TEOPETHUYECKOT0 MaTepuayia JOJKHO COYETaThCs C CHUCTEeMaTHYECKUM HCIOJIb30BAHHEM
pelIeHUs] pPa3IMyYHbIX 3a7ad. B IKOJIBbHON mporpaMme CyIIECTBYET 3MU30AUYECKOE
BKJIFOUEHHE PACUETHBIX 33/1a4 B CTPYKTYPY YpOKa, UTO CHUXKAET AUIAKTUYECKYIO POJIb
KOJIMYECTBEHHBIX  3aKOHOMEPHOCTEH, M MOXET NPHUBECTH K TMOBEPXHOCTHBIM
NPEICTaBICHUSIM OOYYarOIINXCS 0 XHMMH3ME€ TMPOIECCOB B TMPHUPOJIC, TEXHUKE.
Co3HarenbHOE U3YYEHHME OCHOB XMMHUU HEMBICIMMO 0O€3 MOHHWMAaHUS KOJIUYECTBEHHOM
CTOPOHBI XUMHUYECKUX TIPOIIECCOB.

[leapto smekTHBHOTO Kypca «PereHue pacdyeTHBIX 3a1ad M0 XUMHUW» SBISACTCS
pa3BUTHE YMCHHM Yy OOYyYalONmUXCs PElIaTh PacyeTHBhIC W IKCIICPUMEHTAJBHBIC 3a1adH,
pa3BUTHE OOIMX WHTEJUICKTYaJIbHBIX yMEHWH, a WMEHHO: JIOTHYECKOTO MBIIUICHHUS,
YMEHUH aHaJIU3UPOBaATh, KOHKPETU3UPOBATh, 0000IIATh, TPUMEHSATH ITPUEMbI CPAaBHECHUS,
pa3BUTHE TBOPUYECKOTO MBINUICHHS. [Ipw pemeHnn 3amad OCYMIECTBISETCS OCO3HAHHE
00y4aroIMUMUCS CBOEH COOCTBEHHOU NESITEIHHOCTH, 00€CTICUCHUE CaMOCTOATEIIBHOCTH U
AKTUBHOCTU OOYYAIOIIMXCS, JOCTHXKEHHWE NPOYHOCTU 3HAHUM W YMEHUM TPUMEHSTH
MOJIydYeHHBbIE 3HAHMS B HECTAHJAPTHBIX, TBOPYECKUX 3aJaHMsIX. Takxke Yy neren
BOCITUTBHIBAETCS TpynoJooue, EJIeYCTPEMIICHHOCTb, pa3BUBaeTCs YYBCTBO
OTBETCTBEHHOCTH, YMOPCTBO M HACTOWYMBOCTH B JIOCTM)KCHHH IOCTaBIEHHOU menu. B
MpOIIECCe pEHICHUsl 3ajlady  PeaM3yIOTCs MEXIPEJAMETHbIE CBSI3U, IOKa3bIBAIOIINE
€AUHCTBO TMPHUPOJBI, YTO TIO3BOJISIET pa3BUBATh MHUPOBO33PEHUE OOYUYAIOIIMXCA.
BrimmonHeHne 3amad  pacmmpsieT KpPyrozop OOyJaromuxcs, IO3BOJSET yCTaHABIMBATH
CBSI3U MEXKY SBJICHUSMH, MEKAY MIPUIMHON U CJICICTBHEM, PA3BUBACT YMECHHUE MBICIUTH
JIOTUYECKHA, BOCIUTHIBAET BOJIO K TMPEOJOJICHUIO TPYIHOCTEH. YMEHHE pemiaTh 3aaadd,
SBISICTCS. OJHUM W3 TIOKa3aTeled YpOBHS Ppa3BUTHSA XHMHYECKOTO  MBIITUICHHUS
oOy4Jaroniuxcsi, IyOMHbl YCBOEHHUSI UMU Y4eOHOIro Marepuana.

JlanHas mporpamMMa npeaHa3zHadeHa s oOydarommxcs 10 kmacca, paccunTaHa Ha
34 vaca. Kypc mpencTtaBieH B BHJI€ NPAKTUKyMa, KOTOPBIM IMO3BOJIUT BOCIOJIHUTH
poOesbl B 3HAHUSX YUAITUXCS IO BOIIPOCAM PEIIEHUs PACUETHBIX 3a/1a4 Pa3HBIX THUIIOB U
MO3BOJIUT HA4daTh IIEeJICHANPABICHHYIO TMOJTOTOBKY K Cllady€ WTOTOBOTO JK3aMeHa IIo
XUMUH.

OCHOBHBIM TpeOOBaHHEM K COCTABJICHHIO WU OTOOPY 3aaad SBISIETCS UX
XUMHUYECKOE COJIepKaHUe, YETKOCTh (POPMYIMPOBKU U JOCTYIHOCTH YCIOBUS 3aayH,
MCIIOJIb30BAHUE B YCIIOBUU 3a/1a4M CBEJICHUHN MIPAKTUYECKOTO XapaKTepa.

YMeHne pemarth 3a7adyd pa3BUBACTCS B Tpollecce OOydYeHHWs, WM pPa3BHBaTh 3TO
YMEHHE MOYKHO TOJIBKO OJHUM IyTEM - TOCTOSIHHO, CHCTEMATHYCCKH PeIIast 3aJaum.

[TponomkuTenbHOCTh Kypea - 1 rof.

Kaxnpiii pasmen mporpaMmbl  3aKaHUMBAeTCsS 3aJaHUSMH  KOHTPOJHUPYIOIIETO
XapaKTepa, Ha KOTOPOM yYaIlldecss CMOTYT MPOBEPHUTH CBOM CHIIBI, CAMOPEATN30BaThCS U
CaMOYTBEPIUTHCS TP BBITIOJHEHUH 33JIaHU.



Conep:xxkanue padoueii nporpaMmbl Kypca «Pemenne pacueTHbIX 327124 0 XUMUMN)
g 10 kiaacca

Hacrosimias mporpamMma cocTaBlieHa C Y4€TOM TeX 3HAaHWM, YMEHHH W HaBBIKOB,
KOTOPBIMU BJIQJCIOT y4allluecss K MOMEHTY OKOHYAaHUSI OCHOBHOM IIKOJIbI. AKTYaJlbHOCTh
JAHHOTO Kypca 00YCJIOBJIEHA TEM, YTO B IIpOorpaMMax OCHOBHOM M TOJHOM CpelIHeH IIKOJI
HE OTBOJUTCS JIOMOJIHUTENILHOE BpeMs Ha pellieHre 3a/1a4, B TO K€ BpeMsl yMEHHE pelliaTh
3a/laud SIBJISICTCSl YHUBEPCAJIbHBIM M MOXKET OBITh HCIOJIB30BAHO OOYYAIOIIMMHUCS HE
TOJIPKO Ha YPOKaX XUMHUH, HO U TIPU PEIICHUH 3a/1a4 TI0 MaTEeMaTHKE U (U3HKE.






Y4eOHO-TeMaTHUYeCKOe IUIAHMPOBaHUE Kypca «PelieHue pacyeTHBIX 3a1a4 MO
xumun» 19 10 kiacca

Ne KomuuectBo |  dopmupyembie 3HAHUS U YMEHUS ydaruxcs/
/1 Tema 4acoB Ha KOMIIETEHIIUH (COTJIACHO CTaHAApTy
U3y4YeHUE 00pa3oBaHuUs)
TEMBI

1 | Pacuetsl 1o 2 Yyammecsi J0UKHBI  3HATh: XUMUUECKYIO
dbopmynam CUMBONIUKY. 3HAKU XUMHUYECKUX DJIEMEHTOB,
XUMHYCCKUX dbopMyJIbl XHUMHYECKHUX BEIIECTB M ypaBHEHUS
BEIIECTB XUMHUYECKUX PEaKIINA;

2 | Pemenwue 3agau, 5 eaxicHelluue XumuueckKue noHAmMuUA.
CBSI3aHHBIX C XHMHUYECKUH 3JIEMEHT, aToM, MOJEKYJa,
pacTBopaMu OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJspHas
BCIIICCTB MacChl, MOH, XHUMHUUYECKas CBS3b, BEIIECTBO,

3. | Pemenue 7 KJIacCU(PUKaLKs BEIIECTB, MOJIb, MOJISIpHAsS
pacueTHBIX 3aJ1a4 C Macca, MOJISIpHBIN 00beM, XUMUYECKAsl pPeaKIus,
WCIIOJIb30BAaHUEM KIaccuukanus  peakuuil, dSJIEKTPOJUT U
ypaBHEHHS HEAJIEKTPOJIUT, AIEKTPOTUTHYECKAS
peakIuu JTHUCCOIMAIINS, OKHCIUTCIh W BOCCTAaHOBHUTCIID,

4. | PacuéTsl o 2 OKHCJIEHHE U BOCCTAHOBJICHUE;
TEPMOXUMUYECKUM OCHOGHblE 3AKOHbl XUMUU: COXPAHEHUS MACCHI
ypaBHEHUSAM BEIIIECTB, OCTOSIHCTBA COCTaBa, NEPUOINYECKUM

5. | Pemenue 9 3aKOH;
pacyeTHBIX 3a74a4 C Yyamuecsi [0JKHbI yMeTh: 0npeOeJl}lmb.‘
UCITOIb30BaAHHEM COCTaB  BeIIECTB MO0  ux  (Qopmynam,
ypaBHEHHUS MPUHAJJICKHOCTh BEIIECTB K OINPEIETICHHOMY
peaKkuuy u KJIacCy  COCAMHEHUW, THUIBI  XUMHYECKUX
TOHSTHS peakiuii, BaJCHTHOCTh W CTENEHb OKHUCJICHUS
«MaccoBas 10JIs» dJICMEHTAa B COCAWHCHMSAX, THII XHMHUUYECCKOU

6. | BeBox dopmyi 6 CBSI3U B COCTMHCHUSX, BO3MOXKHOCTh
XUMHUYCCKIX MPOTEKAHUS peaKlMii HOHHOTO OOMEHa;
COEIMHEHN COCMae amo: dbopMyJIBI  HEOPraHMYECKUX
Pa3INIHBIMU COCAMHEHUW HW3YYEHHBIX KJIACCOB;, CXEMbI
crnocobamMu CTpOEHHUS aTOMOB TIepBhIX 20 D2JIEMEHTOB

7. | Pemenue 3 nepuoanueckor cucrembl J[.M.Mennaeneena;
KOMILIEKCHEIX ypaBHEHUS] XUMHUYECKUX PEAKIIHIA;
3aja4d u oopawampca ¢ XUMUYECKOW TMOCYIOM U

YIPaXHEHUH 10
pasaenaM XUMUU

1a060paTOPHBIM 000PYIOBAHUEM;
PAcno3nasams ONbLIMHBIM HYmMeM: KUCIOPO],
BOJOPOJI, YIJICKHUCIBIA Ta3, aMMHAaK; PacTBOPBI




KACIOT W IIeNoYeld, XJIOopua-, cyibdar-,
KapOOHAT-UOHBI;

8LIMUCIAMb: MACCOBYIO JIOJIF0 XUMHUYECKOTO
aJieMeHTa 1o (GOopMyJie COCTUHECHHSI; MacCOBYIO
JONI0 BEIIeCTBA B  PACTBOPE;, KOJHMYECTBO
BEIIeCTBa, 00BEM WM MacCy MO KOJUYECTBY
BEIIECTBa, 00bEMY HIIM MAacc€ PEareHTOB WM
MIPOTYKTOB PEAKIINN;

HCIOJIL30BATh NPHOOPETeHHbIE 3HAHUS W
YMeHHSI B NPAKTHYeCKOH esiTeJIbHOCTH H
NMOBCEIHEBHO KUIHU JIJIS:

Oe3omacHOr0 OOpaleHuss C BEIMEeCTBaMH U
MaTepraIamu,

DKOJIOTHYECKA  TPaMOTHOTO  TIOBEICHUS B
OKPYIKaroIIEH Cpee;

OIICHKW BIUSHUS XUMHUYECKOTO 3arps3HCHHS
OKpY Kalollel cpe/ibl Ha OPraHU3M YEJIOBEKa,;
KPUTHYECKOH  OleHKH  umHpopmamum O
BEIIECTBAX, UCIIOIb3yEeMbIX B OBITY;
IIPUTOTOBJIEHUS PACTBOPOB 33aTAHHOU
KOHIICHTPAITUH.




KanennapHo-reMaTuveckoe IVIaHMPOBaHUe Kypca
«Pemienne pacueTHbIX 3a1a4 mo xumumn» s 10 kiacca

Ne Tema ypoka JaTa
ypoka W3yUYCHUS
/1
1. OTtHOCHUTENbHAS IIOTHOCTH I'a30B. 1
2. MaccoBas 105 3JI€MEHTOB B BEIIIECTBE. 1
3. | CrtocoObI BeIpa)ke€HUsI COCTaBa PaCTBOPOB, 1

MacCCoOBas a0Jis1 paCTBOPCHHOI'O BCIICCTBA,
MOJIIPpHAA KOHOCHTPpAIMA. .

4, MaccoBasi 10J11 paCTBOPEHHOTO BEIIECTBA 1

o

3ajaun, CBSI3aHHBIE C BBITAPUBAHUEM BObI U3 1
pacTBopa ¢ 00pa30BaHUEM PACTBOPA C HOBOU
MACCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA.

6. | 3amaum, cBA3aHHBIC CO CMEIIMBAHUEM PACTBOPOB. 1
«IIpaBuio kpecray, unm «kBajapart [Inpconay.

7. | 3amaun, CBA3aHHBIC CO CMEIIMBAHUEM PACTBOPOB. 1
«IIpaBuio xpecrtay, ninm «kBagpat [Iupconay.
3akperieHue

8. HaxosaeHue Macchl BEIecTBa 0 U3BECTHOMY 1

KOJIMYCCTBY BCIICCTBA OAHOI'O U3 BCTYIIMBIINX B
PCaKIIO NI IIOJYy4JaroINXCs BCUICCTB.

9. | Haxoxnaenune o0béMa rasza rno u3BeCTHOMY 1
KOJIMYECTBY BEILIECTBA OJHOTO U3 BCTYNUBUIUX B
PEaKLMIO WIH MTOJIYYAIOINXCsl BEIIECTB.

10. | Haxoxxaenne Macchl BelecTBa Uil 00bEMa rasa 1
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA OJTHOTO M3
BCTYIIUBIIIMX B PEAKIIUIO HJIU TIOJTYYAOIIHUX CS
BEIIIECTB. 3aKpEIJICHUE.

11. | CooTHomieHue 06bEMOB U MaCCHI Ta30B MPHU 1
XUMHUYECKHUX PEaKIUX.

12. | CooTHomieHue 00HEMOB U MacChl Ta30B MPH 1
XUMHUYECKUX PEaKIUIX. 3aKperieHue.

13. | Bwruucnenue macchl IPOAYKTa PEAKINH, €CITH 1

M3BECTHBI MAaCChl MCXOIHBIX BEIECTB, OJHO U3
KOTOPBIX B3TO B H30BITKE.

14. | Beruucnenue Maccol IPOYyKTa PeakLuy, ECIH 1
M3BECTHBI MACCHI UCXOHBIX BEIIECTB, OJHO U3
KOTOPBIX B3SITO B M30BITKE. 3aKpEIJICHHE.

15.. | Pacué€rbl N0 TEPMOXUMHUYECKUM YPABHEHUSIM. 1

16. | Pacuérsl Mo TEPMOXUMUYECKUM YPABHEHUSIM. 1
3akperieHue.




Brluncnenne Maccel NpOAYKTa PEAKIUU, ECIU
IUJTA HEE B3SIT PACTBOP C ONPEAECIEHHOW MAaCCOBOU
JOJIEW KCXOJJHOTO BEIIECTBA.

Brrunciienre Macchl IpOyKTa peakuuu, eCiu st
HEE B3AT PacCTBOP C OMPEACIEHHON MACCOBOU
JI0JIEN UCXOJTHOTO BEUIECTBA. 3AKPEIICHHUE

Brruucienne Macchl MPOIyKTa peaKIuu 1Mo Macce
HCXOJTHOTO BEIIIECTBA, COJIEpIKaIIero
ONpeIeIEHHYI0 MAaCCOBYIO 101110 pumecH ( B %).

Boluucienue Macchbl MPoIyKTa peakiuu 1Mo mMacce
UCXOJTHOTO BEIIECTBA, coJieprKalero
onpenenEHHyI0 MacCOBYIO 100 rpumMecH ( B %).
3akperieHue

21,

Brruucinenue maccoBoi A0JIKX BbIXOJaA IIPOAYKTA
pC€aKunn OT TCOPECTUICCKHU BO3SMOKHOI'O

22,

Brruncnenne maccoBoil 0JIM BBIXO1a MPOIYKTa
PEAKIHNH OT TEOPETUUYECKU BO3MOKHOTO.
3akperieHme

23.

Brruucnenre 00EMHOMN JTOJIM BBIXO/A TPOTYKTA
PEAKLIHMU OT TEOPETUYECKU BO3MOKHOIO

24,

Brruucnenue 00bEMHOM 10JIM BBIX0OJIa TTPOYKTA
peaKkuu OT TEOPETUUECKU BO3MOXKHOTO.
3akperieHue

25.

Brrancienue MmaccoBo 1 00OBEMHOM HOJIN
BBIXO0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKHU
BO3MOKHOT'O 3aKpETUIEHHUE.

26.

Ornpenenenre MOJEKYISIpHON (HOPMYIIBI Ta3a 1Mo
€ro OTHOCUTEIBHON TJIOTHOCTH

27

Omnpenenenre MOJIEKYJIIPHOI (GOpMYITBI Ta3a Mo
€ro OTHOCUTEIBLHOM MIIOTHOCTH. ANreOpandecKkuii
Croco0 perreHus

28.

Omnpenenenre MOJIEKYJIIPHOUN (GOpMYIIBI Ta3a Mo
€ro OTHOCUTEIHHOM MIIOTHOCTU. 3aKPEIICHHE

29.

Onpenenenne MOJIEKYJIIPHON (OPMYIIbI
BELIECTBA 10 IPOAYKTAM €r0 CTOPAHUSI.

30.

Onpenenenne MOJIEKYJIIPHON (OPMYIIbI
BELIECTBA 0 MPOAYKTaM €TI0 CrOpaHusl.
3akperieHue.

31.

Omnpenenenre MOJICKYJISIPHON (GOPMYITBI
BEIECTBA pa3NuYHbIMK criocobamu. O6001eHne

32.

Pemenne kOMIUIEKCHBIX 3371a4 U YIIPAKHEHUH 110
HEOPTraHUYECKOW XUMHUU

33.

Pemenne KOMIUIEKCHBIX 3a71a4 U YIIPA)KHEHUH 110
OPraHUYECKON XMMUHU.




34.

Pemenne KOMILIEKCHBIX 3ajgad "u ynpamHeHI/Iﬁ 110
AHAJIMTUYECKON XUMHU
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