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IHosicHuTEeALHAA 3aANINCKA.

Y4eOHbIi TI1aH B ero (eaepalibHOM YacTh MpeayCcMaTpUBaET U3yUYeHHE Kypca XMMHH 110 2 Jaca
B Henenmo B 8 — 9 kiaccax. OmHMM U3 TIOCTIEACTBHIA COKPAIICHHUS YUCIa YIeOHBIX YaCOB 3aKJIFOYACTCS
B TOM, YTO Yy YYHTENs NMPAKTHYECKH HE OCTAETCS BPEMEHHM JUIsi OTPAa0OTKHM HAaBBIKOB PEIICHHS 3ajad,
00eCIeYrBAOIINX 3aKPEIICHUE TEOPETUYCCKUX 3HAHHUM, KOTOPBIC ydaT TBOPYECKU MPUMEHSATH UX B
HOBOM CHUTYaIlUH, JOTHYECKU MBICIHUTD.

Pemrenue 3aau v BBITIONHEHUE YIMPAKHEHUN 3aHUMACT B XMMHUYECKOM 00pa30BaHUM Ba)KHOC
MECTO, TaK KaK 3TO OJWH M3 MPHUEMOB OOy4YeHUSs, MOCPEICTBOM KOTOPOro olecreunBaercs Oosee
rIyOOKOE ¥ MOJIHOE YCBOCHHE y4eOHOro MaTepHalia Mo XUMHUH. JDTO COJCHCTBYET KOHKPETU3allul U
YIIPOYCHUIO 3HAHUH, PA3BUBACT HABBIKU CAMOCTOSTCIBLHOU PabOThI, CIIY)KUT 3aKPEIUICHUIO B MAMSTH
YUAIIUXCSl XAMHUYECKUX 3aKOHOB, TCOPUN U BAKHEHITUX MOHSATHI. BbIonHeHNe 3a1a4 ¥ ynpaKHEHUH
pacuIipsieT Kpyro3op y4alluxcs, MO3BOJSCT YCTAaHABIUBATh CBSA3M MEXKIY SBICHUSIMH, MEXKITY
NPUYMHON W CIEACTBUEM, pa3BHBACT YMEHHE MBICIUTh JIOTHYECKH, BOCIHTHIBACT BOJIO K
MPEOJOJICHUIO TPYAHOCTEM.

[IporpamMmMa 3J1€KTHBHOTO Kypca «XHMUS B 3a/la4ax W YIPAKHECHUSIX» MpPEAHA3HAYCHA IS
ygammxcs 8 KiaccoB. Peanm3arius mporpaMMbl OCYIIECTBISIETCS HA OCHOBE MEXKIIPEAMETHBIX CBS3CH
XUMHUHU ¢ MaTeMaTUKOM, pu3ukoii B o0beme 34 daca (1 yac B Henenro).

Heap kypca: co3gaHue YCIOBHM il peanu3allii MUHUMyMa CTaHJapTa CoAepKaHHs
o0pa3oBaHMs 3a Kypc OCHOBHOW MIKOJIBI; TIOATOTOBKA IIKOJBHHUKOB K 0osiee TIyOOKOMY OCBOSHHIO
XUMHH B CTApIIUX KiIaccax.

Oopa3oBaTesibHbIE 3aa4M:
- 00ecreuuTh MKOJIFHUKOB OCHOBHOW U TJTABHOM TEOPETUYECKON MH(OPMAIUEii;
- 0TpaboTaTh HABBIKK PELICHUs IPOCTEHIINX 3a/]1a4;
- HayaTb (QOPMHUPOBATH CBSI3b MEXAY TEOPETUUECKUMU U MPAKTUYECKUMU 3HAHUSAMU yJallluXcsi;
- IOJITOTOBUTH HEOOXOUMYIO 0a3y JUIsl pellieH sl pa3IUYHbIX THIIOB 33734 B CTApUIMX Kilaccax.

BocnuraTteabHbIe 321241
- hopMHPOBATH Yy yUAITUXCS MHTEPEC K XUMHH, JTHOO03HATEIHLHOCTH;
- pa3BUBaTh TBOPUYECKUE CIIOCOOHOCTH;
- OKa3aTh IOMOIIb B BbIOOpE poduis 00ydeHHs B CTapIIUX Kiaccax.

Copaeprxanue nporpaMmmbl
Bgenenne (1 gac)

3HaKOMCTBO C LIEJIAIMU M 33Ja4aMU Kypca, ero cTpykTypoidl. OCHOBHBIE 3Talbl B UCTOPUU Pa3BUTHUSA
XUMUU.

Tema 1. IlepBoHayajibHbIe XUMUYECKHE MOHATHS (8 YacoB)

CB0OOIHBIE aTOMBI, IPOCTHIE U CIOXKHBIE BEleCTBa. XUMUYECKHe (HOPMYIIbI, HUHIAEKC, KO3(DPUIIHEHT.
OtHocuTenbHAsE aToMHas Macca XUMHUYECKOro 3jeMeHTa. OTHOCUTENbHAas MOJIEKYJSpHas Macca.
MaccoBast monsi sneMeHTa B coeauHeHud. OrmpeneneHue XUMUYEeCKoW (OpMyIibl BellecTBa IO
JaHHBIM O €ro KOJMYECTBEHHOM cocTaBe. BanentHocts. Uucino Asoraapo. KonmdectBo BemiecTsa.
Monb. Monsipaast macca. KpaTHble eIMHHIBI M3MEPEHHs KOJMYECTBAa BEUIECTBA — MUJUIUMOJb U
KUJIOMOJIb, MMJUIMMOJISIPHBIM W KWJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX BemlecTB. [II0THOCTH
BemlecTBa. PacueTHble 3agaun. PacueTsl KoJaMuecTBa BEIIECTBA €ro Macchl U 00beMa, IIIOTHOCTH.



[Ipocreiilne ypaBHEHHMs XUMUYECKHX peakuuil. lcxomHble BelecTsa, NPOAYKTHI PEAKLUH,
kod(durmenT, nHACKC. 3aK0H coxpaHeHust Macc. CocTaBiieHHe YpaBHEHUH XUMHUYECKUX PEaKITHil.

Tema 2. PacTBopsl (5 4acoB)

PactBopbl. UnciieHHOE BBIpa)K€HHE COCTaBa pacTBOPOB. MaccoBasi A0Js PaCTBOPEHHOIO BELIECTBA.
MonsipHasi KoHueHTpanus. PacTBopuMocTh BemecTB B Boje. Kiaccudukanus BemecTB 1o
pactBopuMocTH B Boze. Kpucramnmusanus. Tenossle siBieHus npu pactBopeHuu. Kpucramioruaparsl.

Tema 3. I'a3000pa3Hoe cocTosinne BelecTBa (4 4acoB)
3akoH ABoraapo. OTHOCUTENbHAS INIOTHOCTh T'a30B. Beiuncienue o0bemMa ra3oB IPOAYKTOB pEaKLUU
WM UCXOOHBIX BemecTB. 3akoH [eii-JIroccaka. CMmecu ra3zoB. OObeMHAasA H0A ra3a B CMECH.

Tema 4. OcHOBHBIE KJIACCHI HEOPrAaHUYECKUX cOeuHeHuii (6 yacoB)
Krnaccudukainys HeOpraHU4eCKNX BEIIECTB. YPAaBHEHHS] XUMUYECKUX PEAKIM C y4acTHEM BEIlEeCTB

OCHOBHBIX KJIACCOB HEOPTaHUYECKOW XUMHH. AM(OTEPHOCTh. XUMHUYECKHE CBOWCTBA aM(OTEPHBIX
coequHeHuil. ['eHeTndeckas CBsA3b HEOPraHUUECKUX BEILIECTB.

Tema 5. Ctpoenne atoma. Ctpoenue BemectBa (10 yacos)

Crpoenue aroma, sapa. M3oronbl. CocTtosiHue 537€KTpoHOB B atoMe. CTpoeHue 3JIeKTPOHHBIX
o0oyiouek aromMoB. BaneHTHbIE BO3MOXKHOCTH aTOMOB. XUMHU4YecKas cBs3b. Cxembl (IEKTpPOHHA,
CTpYKTypHasi) oOpa3oBaHHUsl XUMHUYECKON CBsi3U. CTENEeHb OKUCIEHHUS] XUMUYECKUX DSJIEMEHTOB.

OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. PacctaHOBKa K03()(MUIIMEHTOB METOOM 3JIEKTPOHHOTO
Oasranca.

TpeﬁoBaHnﬂ K OCBOCHMIO COACPKAaHUA KypcCa

Yyamuecs: 10JKHbI 3HATD:

® (usnyecKHe BeIUYMHBI U UX €AMHUIBI U3MEpEeHHs (Macca BellecTBa, Macca pacTBopa,
KOJINYECTBO BELIECTBA, 00bEM BEIECTBA, 00BEM PACTBOPA, OTHOCUTEIbHAS aTOMHAs U
MOJISIPHAsl MacChl BEIIECTBA, MACcCOBAs J0JIsI PACTBOPEHHOTO BEIIECTBA, MAacCOBas 10JIs
3JIEMEHTOB B CO€IMHEHUH);

® yYpaBHEHMS XUMHUYECKUX PEAKIIHA;
® YUCIIO YaCTUll, YUCI0 ABOrajpo;
® MOJISIPHBII 00BEM Ta30B;

L4 (I)OpMy.TIBI AJI1 pacd€TOB MACCHI, 061>eMa, MacCOBOM J0JIA, OTHOCHUTEJIBbHOMN IIJIOTHOCTH, YHCJIa
aTOMOB MOJICKYII;

o CTaHHapTHBIfI IJIaH pCIICHUS pacquHoﬁ XHUMHYECKOM 3aga4u,
® (OCHOBHBIC U JONOJIHUTCIbHBIC CITIOCOOBI peICHUA XUMHUYCCKUX 3a1a4;

® XIMHYECKHE CBOMCTBA KJacCOB HCOPTraHNYCCKUX BCILCCTB.

Yyamuecs 10JKHbI YMETh:

® CXCMaTHUYHO 3aIIMChIBATh YCJIOBHE 3a/1a4H,
® [IpOBOJAMTH aHAIM3 XUMHUYECKOM YaCTH 3aJaul U €€ pCUICHUSA,
® [IpaBHJIbHO MCIIOJbL30BATh (1)I/I3I/IKO—XI/IMI/IquKI/IC BCJIMYHHBI U UX CAUHUILBI U3SMCPCHU,

® TpPaMOTHO OPOPMIIATH PELICHHE;
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COCTaBJIATh U IPUMEHSATH aJITOPUTMBI IEUCTBUN MIPU PEILICHUU;
MCIOJIb30BaTh OCHOBHBIC U JOTIOJIHUTEIbHBIE CTIOCOOBI PEIICHUS] XUMUYECKHX 33]1a4;

HCIIOJIb30BaTh TpaGUUECKUI METO/] PEIICHUSI XUMHUECKUX 33/1a4; ONEPUPOBAThH MOHATHIMU:
MOJICKYJISIpHAsI Macca, KOJTMYECTBO BEIIECTBA, Macca, YHCII0, MOJICKYJ, MOCTOSTHHAS ABOTApO,
MaccoBas J10JisA, TUIOTHOCTh, O0BEM H Jp.;

pemarts 3a1a4u 1o (GopMysIaM BEIIECTB U 10 XUMHUECKUM YPABHEHUSM;

OIIPEAECIATh COJEP/KaHNE KOMIIOHEHTOB B CMECH;

NIEPEBOIUTh €IMHUIIBI U3MEPEHUS MacCchl U 00beMa B MexX1yHapOIHYIO CUCTEMY €MHMIL;
aHAJIN3UPOBATh IOIY4YCHHBIN OTBET;

COCTaBJIATh OOPATHYIO 337a4y;

COCTaBJIATh YPAaBHEHMS XUMUYECKUX PEAKLUM;

COCTABIISITh JICKTPOHHBIE (HOPMYJIIBI AaTOMOB, CXEMBI 00pa30BaHUS CBSI3H;

YMETh ONPEIEIATh CTEIEHH OKUCIICHUS JIEMEHTOB;

coctaBiaTh ypaBHeHUs: OBP; npoBoauTts pacuersl 1o ypaHeHusim OBP;

paboTaTh C JOMOTHUTEIHHOMN TUTEPaTypOid

KanennapHo - TeMaTHYeCKO€ MJIAHNPOBAHHE

Tema ypoka

Beenenune. OCHOBHBIE 3Talbl B UCTOPUU PAa3BUTHSI XUMUH.

Tema 1. IlepBoHava/ibHbICe XUMHYECKHE TOHATHS.

O noHATHAX U TCOPHUAX XUMUHU.

XUMHYECKHUE DJIEMEHTHI, XUMHUYECKUE (POPMYJIbI BEIIECTB.

Brrunciienne aToMHON U MOJIEKYJIIPHOW Macchl.

Boruncnenue MaccoBoil 1o 3neMeHTa Mo (popMyIie BEelecTBa.

HaxoxnaeHnue MOJ'IGKyanHOfI (I)OpMy.]'ILI BEIIIECTBA IO MaCCOBOM JI0JIE AJIEMEHTOB.

KommuectBo BemectBa. Monb. MosnsipHast Mmacca.
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CocraBiieHHnEe ypaBHEHUN XUMUYECKUX PEAKIIHI.

Sl N BN e Nas

BbIunciieHuss o XUMHUYECKUM YPaBHEHHSM MAcChl BEIIECTBA MO HM3BECTHOMY KOJIMYECTBY
BEIECTBA.

10
11

Tema 2. PacTBOpBbI.
Xumusi — TOYHas HayKa.

PacTtBOphbI. BeiuniciieHue MaccoBOM 107U PaCTBOPUMOIO BEUIECTBA.

ealiavilvs B - Sles i !

12
13

BLI‘{I/ICJ'ICHI/ISI, CBS3aHHBIC C TIOHATUCM «PACTBOPHUMOCTL BEIICCTBA».

Brruucnenust mpu pa30aBiIeHUH WK CMEITUBAHUH PACTBOPOB PA3IMYHON KOHIIEHTPAITHH.

14

15

Brruucnenue MoJsipHO KOHIIEHTPALIMK BEIIECTBA B PACTBOPE.
Tema 3. I'a3000pa3Hoe cocTOSIHME BelleCTBA.

BrluniciieHre OTHOCUTENBHOU IJIOTHOCTH Ta30B.




16 Beruncienne o0bemMa ra30B MPOIYKTOB PEAKITUU UIIH HCXOIHBIX BEIIECTB.

17 Beruucnenue 00bEMHBIX OTHOIIEHHUH Ia30B M0 YPAaBHEHUAM XUMUYECKUX PEAKIIHA.

18 Cwmecu raszos. O0beMHas 40 ra3a B CMECH.

Tema 4. OcHOBHBIE KJIACCHI HEOPraHUIE€CKUX coeTUHEHHIA.

19 Oxcunpl. XUMHYECKHUE CBOMCTBA OCHOBHBIX U KUCJIIOTHBIX OKCUJIOB.
20 Kucmaorel. XUMHUYECKUE CBOMCTBA KHUCIIOT.

21 XumHuecKue CBOMCTBA MIEIOUYEH U HEPACTBOPUMBIX OCHOBAHUH.
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22 AMdoTepHbIe CBOWCTBA THIPOKCHIOB.

23  XUMHUYECKHUE CBOUCTBA COJIEH.

24 T'enmermyeckas CBI3b KJIacCOB HCOPraHN4YCCKUX BEILICCTB.

Tema 5. Ctpoenne atoma. CTpoeHHe BellecTBA.

=<

25 Crpoenue atoma. M30TOIBI.
26 BaneHnTHbIe BO3MOXHOCTH aTOMOB.

27 Cxembl 00pa30BaHMsI XUMUYECKON CBS3H.

28 CremneHb OKUCIEHUS XUMUYECKUX DJIIEMEHTOB.

29 PaccranoBka K03(h(pUIIMEHTOB METOIOM JIEKTPOHHOTO OaaHca.

Sl =T cslia-Tan o=

30 Kpucramnoruaparsl. Pacu€rsl mo xumudeckoi ¢popmyie KpUCTaUIOrHapaTa.

31 T'enerunueckas CBs3b KJIACCOB HEOPTAHMYECKUX BEIICCTB.

32 Pemenne OKCIICPUMCHTAJIbHBIX 3aaa4.
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33 Pemrenue KOMOMHUPOBAHHBIX 3a/ad.

34 HWTOoroBOE 3aHITHE.
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