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1. HOACHUTEJIBHAS 3AIIMCKA

1.1. O0mas xapakTepucTHKA MPOrPaMMbl

JlononuutenbHast oOiieoOpa3oBarenpHas mporpamma «Pemienue 3amay» mo
npeaMery «Xumus» mpenHasHaueHa i ydamuxcs 8 —11  kmaccoB MKOY
«Kuposckas cpennss obmeoopazoBarenbHas mkoiaa Nel». Ha 6asze nentpa «Touka
pocTay obecrneunBaeTcsl peanuzaius 00pa30BaTENbHBIX MPOTPAMM €CTECTBEHHO-
HAYYHOU M TEXHOJIOTHYECKON HAIPaBICHHOCTEH, pa3pad0TaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHOAATEILCTBA B cpepe 00pa3oBaHus U C Y4ETOM pEKOMEH A
denepaibHOTO ornepaTopa y4eOHOro mpeaMeTa « XUMHUS.

[Iporpamma  cocTaBieHa Ha  OCHOBE TpebOoBaHuit  DeaepanbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHIAPTa U C YY€TOM aBTOPCKOM paboueit
nporpammsl O. C. 'abpuensina no xumuu (8 — 11 kiacc).

[Iporpamma paccunTana Ha 4eTbIpe roja ooyueHus. O01Iee KOJIMIeCTBO 4acoB
B 8 kimacce — 34, B 9 kimacce — 34, B 10 kmacce — 34, B 11 kimacce — 34. Ha peanmzaruto
porpamMMBbl OTBOJUTCS 1O 1 yacy B Henento. B kak1oM kiracce 3aHSITHs TPOBOSATCSA
1 pa3 B Heaento. [Tpo1omKUTENLHOCTD 3aHATUS 45 MUHYT.

Kypc «Pemienne 3a1au» mo3BoJisieT CUCTEMAaTU3UPOBATh 3HaHUSI 00 OCHOBHBIX
TUTIaX PACUYETHBIX 337]a4 B XUMUU, YIIIyOUTh 3HaHUS O criocobax ux pemeHus. Ero
U3YYCHHUE CIIOCOOCTBYET PACIIMPEHHUIO MPEAMETHBIX 3HAHUU MO XMMHH, a TaKKe
CO3HATEILHOMY BBIOOpPY JalibHemiero mnpoduias oO0ydeHus u  Oyaymiei
npodeccuonansHoit  nesarenbHOcTH. Kypc HampaBieH Ha (opMHUpOBaHHE U
COBEPIIICHCTBOBAHWE YMCHUH M HABBIKOB BBITIOJHEHHUS BEIYUCIUTEIBHBIX OIepaIiuii
u pemenus 3amad. Kpome Toro, kypc «Pemienme 3amad» MO3BOJISIET
CHUCTEMATU3UPOBATh 3HAHUS O CTEXHOMETPHUYECKHX 3aKOHAX, CIOC00ax peIICHUS
XUMHUYECKUX 3aJ1a4 110 PA3ITMIHBIM TEMaM.

1.2. Tleab u 3a1a4u MPOTrPaMMBbI

[{eas mporpammel — pOpMUpPOBAHUE W PA3BHTHE Y OOYYAIOIMIUXCS YMEHUN U
HABBIKOB I10 PEIICHUIO KAY€CTBEHHBIX U KOJUYSCTBEHHBIX 3a/1a4 10 OPTaHUYECKON
XMMHH, Pa3BUTHE MMO3HABATEIHPHON M TBOPUYECKON aKTHBHOCTH, CHHTETUYECKOTO U
AHATUTUIECKOTO MBIIIIJICHHS.

3agauu Kypca:



®pa3BUTh YMEHHUS U HABBIKK CHCTEMHOTO OCMBICICHUS 3HAaHUU TIO
HEOPraHUYECKOM M OpPraHMYeCKOM XUMUU M UX MPUMEHEHHIO B PpEIICHUU
KaueCTBEHHBIX U KOJIMYECTBEHHBIX 3a/1a4;

e00€CIeYNTh OCBOEHUE OOYYaAIOIIUMHCS aJTOPUTMOB PEHIEHUS THIIOBBIX
KauyeCTBEHHBIX M KOJMUYECTBEHHBIX 3a]1a4;

ec(hopMHpOBATh YMEHHS CAMOCTOATEIBHO MOAOUPATH CIOCOOBI PEIICHUS
KOMOMHHMPOBAHHBIX 3a/1a4 B COOTBETCTBUM C UMEIOLIUMUCS TaHHBIMU;

®HAYUYUTh HCIIOJIB30BaTh MATEMATUUECKUE YMEHUS M HABBIKU NPU PEIICHUU
XUMHYECKHX 3a7ad;

®HAYUYUTH HUCIIOJIb30BATh XUMUYECKUE 3HAHUSA JIJISl PEIICHUSI MaTEMAaTHIECKIX
3aJa4 Ha PacTBOPbI, CMECH;

¢ CII0COOCTBOBATh Pa3BUTHUIO ECTECTBEHHOHAYYHOU IPaMOTHOCTH Y yUalllUXCs;

®pa3BUTh y OOy4aroUMXcsi yMEHHUs MPOBOJUTh CHUHTE3, AHAIU3,
(GopMyIMpOBATh BBIBOJIbI, 3aKIIOUEHNUS;

e 00€CTICUUTh YyYaIIUXcsi HEOOXOAMMBIM HHCTPYMEHTAPUEM ISl yCIICUTHOU
cnaun OI'D n EI'D o xumumn.

2. PE3YJIbTATBHI OCBOEHUSA KYPCA

[Iporpamma kypca «Penienue 3agau» 1Mo XMMUAU HallpaBjeHa Ha JOCTHKEHUE

CJIEIYIONTUX 00pa30BaTEIbHBIX PE3yIbTATOB:

1. JInyHOCTHBIE PE3yNBTATHI:

1) oco3HaHue CBOEH 3THUUECKOW MPUHAAJIEKHOCTH, 3HAHUE UCTOPUU XUMHUHU

Y BKJIaJla POCCUMCKON XMMHUYECKOW HAyKH B MUPOBYIO XUMHUIO;

2) QopmupoBaHME OTBETCTBEHHOTO OTHOUIEHUS K T[IO3HAHUIO XUMUHU;
TOTOBHOCTH U CHOCOOHOCTH YYalllUXCsl K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO Ha
OCHOBE M3yU€HHBIX ()aKTOB, 3aKOHOB M TEOPUH XHMMHUHU; OCO3HAHHOTO BBHIOOpa M
MOCTPOEHUE UHANBUAYATIbHON 00pa30BaTENbHON TPAEKTOPUH;

3) dopmupoBaHHe IIEIOCTHON E€CTECTBEHHO-HAYYHOM KapTUHBI MHpA,
HEOTHEMJIEMOH YaCTBhI0 KOTOPOU SABJISIETCS XMMUYECKasi KApTUHA MUPA,

4) oBaZieHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIIMM YPOBHIO Pa3BUTHS

HAayKHU U O6H.I€CTBCHHOI>1 ITPaKTHUKHW, B TOM YUCJIC U XUMHUYICCKHUM,



5) ocBoeHHME COLMaIbHBIX HOpPM, NpPaBWJI TMOBEJEHUs, pojell u dopm
COL[MAJIbHOM JKA3HM B COLMYME, IIPUPOJE M YAaCTHOM >KM3HM Ha OCHOBE
HKOJIOTHYECKON KYyJIbTypbl M 0€30macHOro oOpallleHuss ¢ BeHIeCTBaMU U
MaTepraliaMy;

6) ¢opMupoBaHWE KOMMYHHUKATHBHON KOMIIETGHTHOCTH B OOIICHUH CO
CBEPCTHUKaMHU U B3pOCIHBIMH B TIpolecce o0pa3oBaTeIbHOM, OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-HUCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTrUX  BHJOB
JESTEIbHOCTH, CBA3aHHBIX C XUMUEH.

2. MeranpeamMeTHbIE pe3ybTaThI:

1) omnpenenenue 1ene  cCoOCTBEHHOro  OOyYE€HHUs, TIIOCTAHOBKA W
dbopmynaupoBaHue N1 ceOsl HOBBIX 337124,

2) IUTAaHMPOBAaHUE MyTEH JOCTHKEHHUS JKEIAEMOro pe3yibTrara OO0y4YeHHs
XUMHH KaK TEOPETUYECKOT0, TaK U DKCIIEPUMEHTAJILHOTO XapakTepa;

3) cooTHeceHHME CBOMX [JEHCTBUII C IUIAHUPYEMBIMH pE3yJbTaTaMH,
OCYILECTBIICHUE KOHTPOJII CBOEW JEATEIIBHOCTH B IMPOLECCE JOCTHXKEHUS
pe3yJbTaTa, onpeaeaeHue cnocoO0B AEHCTBUI pU BBIIOJIHEHUH J1a00paTOPHBIX U
MPaKTUYECKUX PaOOT B COOTBETCTBUHM C NMPABUIIAMU TEXHUKU O€30MaCHOCTH;

4) ompeneneHue MCTOYHUKOB XUMHUYECKONM HH(POpMALMM, €€ TOJy4YEeHHE WU
aHaJln3, co3AaHne NHPOPMALMOHHOTO MPOAYKTA U €ro MPe3eHTaLs;

5) HUCHOJIb30BaHME OCHOBHBIX HWHTEJUIEKTYaJIbHBIX OINEpaluii: aHaiau3za |
CUHTE3a, CPABHEHHS U CUCTEMATU3AIINU, 0000IIEHUS U KOHKPETU3AIIMHU, BBISIBJICHHE
IIPUYMHHO-CJIEACTBEHHBIX CBA3EH W IOCTPOCHHUE JIOTMYECKOTO PACCYXKIAECHUA WU
YMO3aKJIIOUeHHs (MHAYKTUBHOTO, JAEIYKTUBHOTO M MO aHAJIOTMH) Ha MaTepualie
€CTECTBEHHO-HAYYHOI'0 COJIEPKAHNU;

6) yMeHue co37aBaTh, MPUMEHATh U NMPEOoOpPA30BbIBATH 3HAKUM W CHUMBOJIBI,
MOJICNIA Y CXEMBI JTsI peIIeHUs] yueOHbIX U TTO3HABATEIbHBIX 33/1a4;

7) dopmupoBaHME U Ppa3BUTHE DSKOJOTHYECKOTO MBILIUICHUSA, YMEHHE
MIPUMEHSATh €T0 B IMO3HABATEILHON, KOMMYHUKATUBHOW, COLMAIbHON MPAKTUKE U
npoecCHOHATEHON OpUEHTAIINN;

8) reHepupoBaHHWE HJIEW M OMNpENEICHUE CPEACTB, HEOOXOIUMBIX IS X

pcain3anuu.



3. [IpenMeTHbIE pE3yAbTATHI:

1) ymenwe o0O3Ha4YaTh XUMHUYECKHE OJJIEMEHTHI, Ha3blBaTh UX U
XapakTepu30BaTh HA OCHOBE TIOJIOXKEHHUS B  IEPUOJAMYECKOM  CHUCTEME
1. 1. Menpeneena,

2) ¢popmynupoBaHUE U3YUCHHBIX MOHATUN: BEIIECTBO, XMMUUECKUN DJIEMEHT,
aToOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE U CJIOKHOE BEMIECTBO, XUMUYECKAs
peaKiusi, BUIbl XUMUYECKUX PEAKIIUNA U T. I1.;

3) ompezaenenue no (GopmysiaM COCTaBa HEOPraHWYECKUX M OPTaHUYECKUX
BEIIECTB, BAJEHTHOCTH AaTOMOB XHMHUYECKHUX OJJIEMEHTOB WM CTENEHU HX
OKHCJICHUS,

4) nonnManue UHGOpMaIUU, KOTOPYIO HECYT XUMUUYECKHE 3HAKU, (DOPMYJIbI

U ypaBHEHUS;

5) ymenue kinaccuuIMpoBaTh MPOCThIC (METAIIIBI, HEMETAJUIbI, OJIATOPOIHbBIE
ra3pl) U CIOXKHbIe (OMHApHBIE COCIMHEHHUS, B TOM YHUCJIE€ M OKCHJbBI, a TaKkKe
TUJIPOKCUBI — KHUCIOThI, OCHOBaHHUS, aM(POTEPHBIC THUAPOKCUILI — U COJIH)
BEILIECTBA;

6) dbopMynupoBaHUE MNEPUOJUUECKOTO 3aKOHA, OOBICHEHUE CTPYKTYpbl U
nHpopMaIu, KOTOPYIO HECET MepUOANMYECKasi CUCTEMAa XMMHUYECKUX AJIEMEHTOB
. . MenpaeneeBa, paCKpbITHE 3HAYCHHUS TTIEPUOJUYECKOTO 3aKOHA;

7) yMeHue XapaKTepU30BaTh CTPOCHUE BEIIECTBA — BUJIbI XUMHUECKHUX CBSI3EH
Y TUIIBl KPUCTAINTMYECKUX PELIETOK;

8) omucaHue CTPOCHHSI aTOMOB XHMHMUYECKUX DJIEMEHTOB C MOPSIIKOBBIMU
HoMepaMu 1—20 u 26, oToOpakeHHe UX ¢ MTOMOIIBIO CXEM;

9) cocraBnenue (GopmMysnT  OKCHIOB  XHMHUYECKHX  JJIEMEHTOB U
COOTBETCTBYIOIIUX UM T'HJIPOKCHU/IOB;

10) Hamucanwe CTPYKTYPHBIX (OPMYJT MOJEKYJISAPHBIX COCIUHCHUNA U
(bOpMYIIBHBIX €IMHHI] HOHHBIX COCTMHEHUN TIO0 BAJIGHTHOCTH, CTENIEHU OKHCIICHHSI
WJIY 3apsily UOHOB;

11) ymenne GpopMynupoBaTh OCHOBHBIC 3aKOHBI XMUMHUU: TTOCTOSTHCTBA COCTaBa

BCHICCTB MOJICKYJIAPHOI'O CTPOCHUA, COXPAaHCHHUA MaCChl BEIICCTB, 3aKOH ABOFaI[pO;



12) ymenue GpopmyaupoBaTh OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO
YYEHHS U TEOPUH JEKTPOIUTUYECKON JUCCOLMALINH;

13) onpenenenre NpyU3HAKOB, YCIOBUM MPOTEKAHUS U IPEKPALLEHUS PEAKIIN;

14) cocraBiieHHE MOJEKYJSIPHBIX YPaBHEHUH XUMHUYECKHUX PpPEAKLUH,
NOATBEPKIAIOIIMX  OOIIME  XMMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEILECTB U OTPAKAIOLIUX CBSI3U MEXKIY KJIACCaMU COEIUHEHUI;

15) cocraBieHue ypaBHEHUM peaklUid C y4aCTHUEM JJIEKTPOJMTOB TaKXKeE B
HOHHOH (hopme;

16) onpenenieHre N0 XMMUYECKUM YPAaBHEHUSIM MPUHAJIEKHOCTH PEAKIUN K
onpeAenEHHOMY TUITY WU BULLY;

17) cocraBneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C
MOMOILBIO METO/IA 3JIEKTPOHHOTO OalaHca;

18) mnpuMeHeHHE TOHATUH «OKUCIEHHWE» U «BOCCTAaHOBJIEHUE» AJIA
XapaKTEPUCTUKU XUMUYECKUX CBOWCTB BEILIECTB;

19) ompeneneHne ¢ MOMOUIBIO KAYECTBEHHBIX PEaKUUd XJIOpPUA-, Cyib(haTu
KapOOHAT-aHMOHOB U KATHOHA AMMOHHUS B pacTBOPE;

20) oObsiCHEeHHE BIMSAHMS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh PEAKLIUA;

21) yMmeHMe XapaKTepU30BaTh IIOJIOKEHUE METANIOB U HEMETAIOB B
NEPUOANYECKON cUCTEME 3JIEMEHTOB, CTPOCHUE UX aTOMOB U KPUCTAJIJIOB, OOLIUE
(bu3nYecKue 1 XUMHYECKHE CBOMCTBA;

22) o0BsICHEHHE MHOT000pa3usi IPOCTHIX BEIIECTB SIBJICHUEM JJIOTPOTTUHU

C YKa3aHUeM €€ IPUYMH;

23) yCTaHOBJIEHHME pA3JIMYUMN TUAPO-, MUPO- U DBIECKTPOMETALTYPTrUU U
WUTIOCTPUPOBAHUE O3TUX Ppa3U4Mil NpUMEpaMy MPOMBINIICHHBIX CIIOCOOOB
MOJIYYEHUS] METAILIOB,;

24) ymeHue aBath oOlIyI0 XapakTepucTuky 31emeHnToB I, I, VIIA-rpymm, a
TaKkXKe BOJOPOJA, KUCIOpoJa, a3oTa, cepbl, (ocdopa, yriepoaa, KpeMHUS U
00pa30BaHHbIX MMM MPOCTHIX BEIIECTB M BAXHEHIIMX COEAMHEHUH (CTpOEHHE,
HaXOXJIEHUE B MPHUPOJAE, MOJydeHHe, (U3NYECKHe M XMMHYECKHE CBOICTBa,
MIPUMEHEHHE);

25) yMeHHE MPOU3BOJUTH XUMUYECKUE PACUETHI C UCTIOIB30BAHUEM MOHSATUN



«MaccoBasi JI0JIs BEIIECTBA B CMECHY, «KOJIMUYECTBO BEIIECTBAY, MOJISIPHBIN 00BEM»
1o popMyiam U ypaBHCHUSM PEaKITHii;

26) onucaHie CBOMCTB M MPAKTHUYECKOTO 3HAYCHHUS U3YYCHHBIX OPTraHUYCCKUX
BEIIICCTB;

27) cobmomeHne mpaBwil 0e30MacHOW pabOThl B XWMHUYECKOM KaOWHETE

(;1abopaTopun).

3. COAEP)KAHUE KYPCA «PEHIEHUE 3AJIAY» B 8-11 KNTACCAX

8 kinacc

Pa3neu 1. Beenenue (1 4.)

[IpenMeT XxuMuM, 3HAYEHUE B )KU3HU YEJIOBEKA

Paznen 2. Boruncienusi no xumuueckum popmyJiam (7 4.)

BrlunciieHre OTHOCUTENBLHON MOJIEKYIISIPHOW MacChl BelllecTBa. BeruucieHus
MAaCCOBOM JOJIM 3JIEMEHTA B COeIMHEHUU. BanenTHoCcTh. HaxoxieHrne BaJIeHTHOCTH
no ¢opmyne. CocraBieHne (QoOpMysibl N0 BAJICHTHOCTU. BbIUuCIEHHE Macchl,
KOJIMYECTBO MOJIEKYJ C IIOMOLIBIO KOJMYECTBA BEIIECTBA. 3agayud ¢
HCIIOJIb30BaHUEM TTOHATHA “Mosib”. N = M/M, n= V/Vm, n= N/ Na. Pemenune 3agau
Ha MOJISIPHBIA 00BEM U OTHOCHUTEIbHYIO INIOTHOCTH Ta30B MPHU H.y. YTPaKHEHUS B
MIPUMEHEHUH 3HAHUI

Paznen 3. BoluncieHusi o ypaBHeHUsIM XUMUYecKkux peakuuii (7 4.)

Brruncinenne Maccel OZHOTO M3 BEIIECTB IO HM3BECTHOM Macce APYyroro
BellleCTBA. BpIuncieHne o0beMa OJIHOTO W3 BEIIECTB MO HU3BECTHOMY OO0BEMY
JPYyroro BemecTBa. PacueTsl: Macchl BElMIECTBa UM 00beMa ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIUU
BEIIECTB. 3a/1aud Ha M30BITOK OJHOTO W3 peardpyroliux BellecTB. BoluncieHue
TerIoBoro 3(d@exra mo Macce OJHOTO W3 pearupyromux BemecTB. CocTaBlieHHE
TEPMOXUMHUUYECKOTO YPaBHEHUS 110 MAacCe BEIIECTBA U TETIOBOMY YD PEeKTy

Pa3neun 4. Pemenune 3a1a4 Ha pacTtBopsI (4 4.)

Bpruuciienue wmaccoBOW [I0JIM PACTBOPEHHOTO BEUIECTBA B  PaCTBOpE.

Breraucnenue maccel PaCTBOPUTEIIA U PACTBOPCHHOTO BCIICCTBA II0 HU3BECTHOU



MacCCcE€ pacTtBOopa H MaCCOBOM JI0JI€ PACTBOPECHHOI0O BCIICCTBA Pacuetnr ¢
HCIIOJIB30BAHUCM IINIOTHOCTH paCTBOPA. PaCTBOpI/IMOCTL BCIICCTBA

Pa3nen 5. Pacuersl ¢ ncnoab3oBanueM nousatus " Jloas" (4 4.)

Brluncnenne Macchl NPOIYKTa PEAKIHMHM IO HM3BECTHOM Macce HCXOAHOTO
BEIIECTBA, COJCPIKAIILYIO OINPEICIICHHYIO JOJII0 NpuMecel. Pacuer MaccoBor A0JH
BBIX0/1a POJYKTA.

Pa3nen 6. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE peakuuu (3 4.)

Buibl OKHCIUTENBHO-BOCCTAHOBUTENBHBIX peakinii. CocTaBiieHuE ypaBHEHUN
OBP meTo10M 351eKTpOHHOTO OanaHca. YIpaKHEHUs B MIPUMEHEHUH 3HAHUHN

Paznen 7. 3agaum Ha HaxoxaAeHue (popMy.Jibl BemnecTBa (8 4.)

3agauu Ha OKCUJIBI. 3alauy HA OCHOBAHUA. 3a/1auyd Ha KUCJIOThL. Y IPAKHEHUS
B NPUMEHEHUM 3HaHWI. ['eHeTmyeckas CBsI3b MEXIYy OCHOBHBIMHU KiaccaMu
HEOpPraHU4YECKNX coequHeHn. COCTAaBICHUE XWMHUYECKUX PEAKIMK IO JaHHBIM
IFEHETUYECKUM  [IETNIOYKAM HEOPraHWYECKHX COCOUHEHUN. YIPAKHEHHS B
IIPUMEHEHUY 3HAHUMU.

9 k1acc

Paznen 1. Crpykrypa xumu4veckoii 3axayu (10 4.)

JIBe cTOpoHBI XUMUYECKOU 3afauu. [ToHsATHE O B3aUMHO OOpaTHBIX 3ajadyax.
OOpatHas 3a1a4a u ee cocrapiienne. CTpyKTypa 3a/1a4 1o ypaBHEHUSM XUMUYECKUX
peakuui. Mx cocraBnenue. TpuBHambHAass W COBPEMEHHAs HOMEHKJIATypa
XUMHUYECKUX COCTMHEHUN. Y TIPAXKHEHHS B IPUMEHEHUN 3HAHUI

Paznen 2. BoluncieHusi o ypaBHeHusiM peakumii (14 4.)

Pacuér kommuecTBa BEHIECTBA, MAcChl MPOAYKTA PEAaKUUHU, €CIU HCXOJHOE
BEILIECTBO JAHO C IIPUMECIMU, PACUET MACChl UCXOJHOTO BELIECTBA, COSAUHSIOLIETO
OpUMECH, IO MPOAYKTaM peakiuu. 3ajadu Ha H30BITOK-HEAOCTaTOK. Pacuér
MIPOAYKTa PEAKIMH, BEIIECTB, COAEPKAUIMXCSA B PAaCTBOpaxX IOCJE PEAKIUH, €CIU
OJTHO M3 pearupyrouux BeUlecTB JaHO B U30bITKe. Pacuér MaccoBoii 1011 BRIXOJ1A
MPOAYKTa PEAKLIUH

Pasnen 3. Borunciaenus 1o razaM, Haxox/JAeHHe MOJIEKYJISIPHO (pOpMYJIbl

BemecTBa (6 4.)



Pacué€rel ¢ UCMONB30BAHMEM Tra30BbIX 3aKOHOB, OTHOCUTEIBHON ILIOTHOCTH
CMECH ra3oB, 00EMHOM M MOJBHOM JOJIM BEMIECTB B cMecH. HaxokaeHne MaccoBOM
JIOJIA JIEMEHTA B BEIIECTBE, MACChl XUMUYECKOTO AJIeMEHTa B 00-pasiie BelecTBa.
OnpeneneHne XMUMHYECKOTO 3JIEMEHTa Ha OCHOBAa-HUM €ro MacCcoOBOW JOJIM U
CTENIEHU OKHUCJIEHHUS B OMHApHBIX coenuHeHUsX. HaxoxkneHwe macchl 3J€MEHTa,
€CIIM H3BECTHA Macca BEIIECTBA; M MAacChl BEILECTBAa, €CIM HM3BECTHA Macca
AJIeMEHTa. YPaXHEHUS B IPUMEHEHUN 3HAHUIM

10 kaace

Paszgea 1. U3omepusi 1 HOMEHKJIATYPA OPraHM4YecKux BemecrTs (34.)

HomeHnknaTypa OpraHnyeckux BeELIECTB. BHIbl M30MepuH: CTPYKTypHas U
IIPOCTPAHCTBEHHAS. CocraBiieHue  CTPYKTYpHBIX  (QOpMya  HM30MEpOB,
HOMEHKJIaTypa.

Paszgea 2. 3axauyu Ha BBIBOJ XUMH4YeCKHX popmy.a (5 4.)

Pemenne 3amad Ha BBIBOJ, XMMHUYECKUX (DOPMYJ OpPraHUYECKHUX BEIECTB.
HaxoxneHnue ¢gopMynbl BemiecTBa Ha OCHOBE OOHIMX (DOPMYJ FOMOJOTHYECKHX
PSZIOB OpraHUYECKUX coenuHeHui. Pemienue 3aad Ha HaxoxaAeHHE (HOPMYIbI
ra3000pa3HOro BEIIECTBA HA OCHOBE €ro IUNIOTHOCTH. PacueTHble 3a/1auu Ha BBIBOJ
(bopMys1 OpraHMYEeCKUX COEAUHEHUH N0 MPOAYKTaM CTOPAHHUS.

Paznen 3. 3axaun Ha cMecH OPpraHUYecKHuX BemiecTn (2 4.)

Onpenenenue cpeaHed MOJSPHOM MacChl Tra3oBOM cMecu. BpruucieHwue
CoCTaBa TIa30BOM CMecCH. BpluncieHue cocraBa ra3oBOM CMECH Ha OCHOBE
COCTABJICHHH aNreOpanyecKux ypaBHEHUI.

Pazgen 4. Pacuerpl mo XHMHMYECKMM YPAaBHEHMSIM C Y4YacTHEM
oprannyeckux Bemiectn (10 4.)

3akoH 00bEMHBIX OTHOIIICHUH Ta30B. PellieHue 3aa4 Ha ornpesiereHne oobema
ra3a, y4acTBYIOIIETO B peakuuH. MOJIbHbIE OTHOILIEHHS PEArnpyrOUIMX BEIECTB.
[TonsiTusi: U30BITOK M HenoCcTaTOK. Bwrumcienue macchl (00beMa, KOJUYECTBA)
MPOJYKTa PEAKIINH, €CIIH OJTHO U3 UCXO/IHBIX BEILIECTB, B3ATOE B U30bITKE. [ToHATHS:
TEOPETUYECKUM M NPAKTHUYECKUU BBIXOJ MPOAYyKTa peakuuu. Pemenue 3amad Ha
BBIYMCJIEHUS, CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITHUS «BBIXOJ MMPOAYKTA PEAKIITIY.

Pacuetsl MaccoBou AO0JIM BbIXOJa IPOAYKTa PCAKIIMU YIJICBOAOPOLOB. PacueTsl



MacCOBOM JOJIM BBIXO/Ia MTPOAYKTA PEAKLUUU KUCIOPOJIOCOAEPKALINX COCTUHEHU.
Brruncnenne macchl (0ObeMa, KOJIMYECTBA) MPOAYKTA PEAKIMHU, €CIM UCXOJHbIC
BEIIIECTBA COJEPKUT MpuMecu. Pacuersl, CBs3aHHBIE C Pa3IMYHBIMU CIOCOOAMU
pemeHus 3a1a4. Y IPaKHEHUS B IPUMEHEHUN 3HAHUN

Pa3nen 5. KauecTBeHHbIE peaKiui B OpraHnveckoid xumMmuu (6 4.)

KadecTBeHHBIE peakiuu Ha yrieBoaoponabl. KadyecTBeHHbIE peakuuu Ha
(yHKIHOHAJIBHBIE MPOU3BOAHBIE YIIEBOAOPOAOB. KauecTBeHHbIE peakUuud Ha
cnuptel u  (enon. KauecTBeHHBIE peakIUMM HAa KapOOHOBBIE KHCIOTHI.
KauecTBeHHBIE  peakuuMuM Ha  a30TCOAEp)KaluMe coeauHeHusd. PemieHune
HKCIIEPUMEHTAJIBHBIX 33]1a4 Ha ONPEACIICHUE BEILIECTB.

Pa3pnen 6. 'eHeTn4yeckasi CBA3b MEKAY KIACCAMU OPIaHMYECKUX BEIEeCTB
4 4.)

['enernueckass CBA3b MEXAYy KiaccaMu yriaeBogopoaoB. CocTaBleHHE U
pelIeHUE IENOYEK MPEBPAIEHUI MEXAY KJIacCaMM YIJIEBOJOPOAOB. I'eHeTnueckas
CBA3b MEXIYy KjaccaMu KHUCJIOPOJCOAEPKAIUX OPraHMYECKUX  BEIIECTB.
CocraBneHue W pelIEHHWE LENOYEeK NPEBPAIICHUA MEXIAy KJIaccamu
KHCJIOPOACOIEPKAIINX OPraHUYECKUX BEIIECTB.

Pazges 7. OKHCIMTENbHO-BOCCTAHOBHUTE/IbHBIC PEAKIUHN B OPraHU4YeCKOM
xumuu (4 4.)

CocrTaBiiecHME YpaBHEHHH  OKHUCIWTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIHI
METOJOM JJIEKTpOHHOTro Oananca. CocTaBlieHHWE YpPAaBHEHHH OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLIUNA METOIOM IOJypeakuui. Pacyé€rel mo ypaBHEHUAM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKLUMi. YIpaKHEHHs B NPUMEHEHUU
3HAHUM.

11 kaace

Paznen 1. Pacuér mo popmyiJie Bemecrsa (11 4.)

Pacuétel mo xumudeckoil (opmyse BemiecTBa (WM C HCIOJIb30BAaHUEM
dbopmyIbl BemiecTBa). BbryucieHue KOJIMYECTBA BEIIECTBA MO WM3BECTHOW Macce
(00BEMyY, KONMHMUECTBY 4acTull). BrrumciaeHne Macchl BemecTBa M 00bEéMa Ta3oB
(n.y.) OmnpeneneHue OTHOCUTENBHOM IUIOTHOCTA Ta3a M MOJISIPHOM MaccChl IO

U3BECTHOM OTHOCUTEJIbHOM INIOTHOCTH OIHOTO Ia3a 110 Apyromy. [TonsiTue «A0JIsD»
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B XUMHUU. MaccoBas u 0O0OBEMHas M0 KOMIIOHEHTa B cucTeMe. Pacuérel mo
XUMHUECKOr Qopmyre. Boruncienue MaccoBoil AOJIM 3JIEMEHTa B XUMHUYECKOM
COCIMHEHUU.  Bpluncienne  MaccoBoM  m0iau  O€3BOJHOM  collu W
KPUCTAJUIM3allMOHHOW BOJIBI B KpucTamioruapare. HaxoxaeHne XUMHUYECKOUn
dbopMyIibl ci0kHOTO BemecTBa. OmnpenenaeHne mpocTeien XuMuIeckon (HopMyIibl
BEIIECTBA 1[I0 M3BECTHBIM MACCOBBIM JIOJISIM 3JIeMEeHTOB. OmnpeneneHue
MOJICKYJIIPHON (POpMYIIBI Ta3000pa3HOTO BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM
JOJISIM  BJIEMEHTOB M OTHOCUTEIBHOM IUIOTHOCTM €ro IO JpyroMmy rasy.
OmnpeneneHue MOJEKYIIpHOI (hOPMYJIBI BEIIECTBA MO MPOYKTaM CTOpaHUs.

Paznen 2. 3agaum Ha pacrBopsl (7 4.)

PacueTsl, cBsi3aHHBIE C MCIOJB30BAaHUEM PA3IMUYHBIX CIIOCOOOB BBIPAKECHUS
cocTtaBa pacTBopoB. OmpeiesieHne cocTaBa HaChIIEHHBIX PACTBOPOB. BrruncieHnue
MacCOBOM JOJM M MacChl PACTBOPEHHOI'O BEIIECTBA B pacTBOpe. BuluncieHue
MOJISIDHOM KOHUEHTpAllMd BellecTBa B pacTBope. IlpuroroiieHne pacTtBopa
OMpENICICHHOW KOHIeHTpaluu. Pa30aBiieHne (KOHIEHTPUPOBAHUE) PACTBOPOB.
CMmemmBaHHEe pACTBOPOB PAa3HbIX BEIIECTB NPUBOASALIEE K MPOTEKAHUIO
XAMHUYECKON peakuuu. llepeBox oOgHOro THUMa KOHLEHTPAUMM B JIPYroi.
Briuncnenusi, CBSI3aHHBIE C TOHSATUEM «PACTBOPHUMOCTDH BEIIECTBAY.

Paznen 3. 3agaunm no xumu4eckum ypaBHeHUsiM. M30bITOK-HEI0CTATOK.
Boixoa mpoaykra (9 4.)

PacyeTrsl mo ypaBHEHHMSM XUMHYECKUX peakiud. DBpruuciaeHne wmacchl
(konmm4yecTBa) BellecTBa 00beMa rasza Mo U3BECTHOMY KOJIMUECTBY (Macce) OJHOTO
U3 BEIIECTB, YYaCTBYIOIIUX B peakinu. Beruncienue Maccol (00beMa, KOJTMYECTBA
BEILIECTBA) MPOAYKTa PEAKIMU, €CIM OJHO W3 UCXOJHBIX BEIIECTB JJaHO B BHUJIC
pacTtBopa C ONpPEHAEIEHHOM MAcCCOBOM JOJIEM PACTBOPEHHOI'O  BEILECTBA.
Breruucnenne maccel (00b€Ma, KOJMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUU T10
M3BECTHOM Macce BEIIeCTBa, CoJiepKaIiero npumMecu. Beraucienne maccel (00bema,
KOJIMYECTBa BEILIECTBA) MPOJYKTa MO JAaHHBIM 00 MCXOJHBIX BEIIECTBax, OJHO W3
KOTOPBIX B3STO B M30bITKE. Pac4€Thl 00BEMHBIX OTHOIICHHH Ta30B MPU XUMUYECKHUX
peakuusx. Berancienne maccoBoii (00bEMHOI) J0M BBIX0/1a MPOAYKTa PEaKLUU OT

TECOPETUUCCKH BO3MOXKHOTO. Pacuetnl TennoBoro :—)(b(beKTa XUMHUYECKOMN PCaKIuu.
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TCpMOXI/IMI/I‘IGCKI/Ie YPaBHCHHA. OHpCI[GJIGHI/Ie KOJIMYCCTBCHHOI'O COCTaBa CMECH

BCIICCTB. Breraucnenuss mo XUMHUYECKUM YpPaBHCHUAM B YCJIOBHAX HCIIOJIHOTO

B3aI/IMOI[CI‘/’ICTBI/I$I HCXOAHBIX BCHICCTB.

Pasnen 4. Cxopoctb peakuuu. Papaosecue (1 4.)

Xumuyeckass kuHeTuka. CKOpPOCTh PEaAKIIUH.

CHCTCMBEI.

OKHUCIIUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ.

Paznen 5. I'mapouaus (2 4.)

CocrostHue paBHOBECHUS

['uaponus coneit. CoctaBieHue ypaBHEHUM peakuid TUAPOIIM3a COJICH.

Paznen 6. OkucieHue-BocCTaHOBJIeHHE. JJIeKTPoIn3 (3 4.)

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC pEaKnuu.

QJICKTPOJINU3C PACTBOPOB U PACIITIABOB 3JICKTPOJIMTOB.

Paznen 7. I'enernueckasi cBsi3b (1 4.)

Peakunu,

['eneTnyeckas CBS3b HCOPraHNYCCKHUX U OPIraHUYCCKUX BCIICCTB.

4. TEMATNYECKOE INTAHUPOBAHUE

41. 8 kjaacc

CocraBnenue ypaBHEHUU

IMPOTCKAOIC IIpU

KonuuectBo | B Tom unicne | B Tom uucne
Ne | HammeHoBaHME TeMBI JacoB KOHTPOJIBHBIX | TPAKTHICCKUAX
n/m paboT pabot
(k01-BO (xoJ1-BO
4acoB) YacoB)
1 | Brenenue 1 0 0
2 BorauciaeHuss mo XUMHYECKHUM 7 0 0
dbopmynam
3 | Boluucnenuss mo ypaBHEHUAM 7 0 0
XUMHUYECKUX PEaKIUn
4 | Pemenue 3a1a4d Ha pacTBOPHI 4 0 0
5 |Pacuetsl ¢ HCHOIB30BAaHUEM 4 0 0
nonsitus " omns"
6 OKUCIUTEIBHO- 3 0 0
BOCCTAaHOBHUTEIIHHBIC PCAKIINU
7 | 3amaumn Ha HAXOXKJCHUE 8 0 0
(dbopMyIibl BelecTBa
Hroro 34 0 0

4.2. 9 kjaacc
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KomuuecTBoO

B ToMm unciie

B ToMm unciie

Ne | HaumeHoBaHue Tembl 4acoB KOHTPOJIBHBIX | MPAKTUICCKUX
/T pabot paboT
(K01-BO (k01-BO
4acoB) 4acoB)
1 | CtpykTypa XUMHUYECKOM 3a/1a4uu 10 0 0
2 | Beriuncienus mo ypaBHEHUSM 14 0 0
peaxiuu
3 | OKucIHUTENbHO- 4 0 0
BOCCTAaHOBHUTEJIbHBIC PEaKIIUN
4 | BeruuciaeHus 1o ra3am, 6 0 0
HaXO0XKJEHUE MOJICKYJIIPHOM
dbopmyIibl BellecTBa
Hroro 34 0 0
4.3. 10 knacc
KonnuectBo | B Tom uncne | B ToM uucne
Ne | HaumeHoBaHue TemMbl 4acoB KOHTPOJIBHBIX | TPAKTUYECKUX
/T paboT pabot
(Kom-BO (koJ1-BO
4acoB) 4acoB)
1 | U3omepust 1 HOMEHKIATypa 3 0 0
OpPTaHMYECKUX BEIICCTB
2 3amauyl Ha BBIBOJI XHUMHUYECKHUX 5 0 0
dbopmyn
3 | 3agauu Ha CMECH OPraHUYECKUX 2 0 0
BEIIECTB
4 | Pacuernl 1o XUMUYICCKAM 10 0 0
ypaBHEHUSM C y4acTHEM
OpPraHUYECKUX BEIICCTB
5 | KauectBennsle = peakiuuu B 6 0 0
OPraHUYECKON XUMUU
6 | I'enetnueckass CBsI3b  MEXIY 4 0 0
KJ1accaMu OpraHUYECKUX
BCIIECTB
7 | OKuCIUTENHHO- 4 0 0
BOCCTAHOBUTEJIbHBIC PCAKIIUA B
OPraHUYECKON XUMUU
Hroro 34 0 0

5. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE
5.1. Y4yeOHUKH
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10.

11.

Xumus. 8 knacce : yaueonuk / O. C. I'abpuenss. — M. : Jlpoda, 2021 r.
Xumust. 9 knacc : yueonuk / O. C. I'abpuensa. — M. : Jlpoda, 2021 r.
Xumus. 10 knace : yueonuk / O. C. I'abpuensa. — M. : JIpoda, 2021 1.
Xumus. 11 knace : yuebnnk / O. C. 'abpuensa. — M. : Jlpoda, 2021 T.

5.2. Y4deOHO-MeTOAMYECKHE ITOCOOHS
[Nabpuensn O.C., Bocko6OoitnukoBa H.II. Xumus B Tecrax, 3agayax,
ynpaxHeHusx. — M.: JIpoda, 2008.
["abpuensn O.C., BockoOoitnukosa H.II., fAmykoBa A.B. HacronbHast kHura
yuntens. Xumus: Merogudeckoe nmocooue. — M.: Jlpoda, 2004 r.
[Nabpuensn O.C., AmykoBa A.B.. Pabouas terpans. 8 ki. K yueonuky O.C.
["abpuensna «Xumus.8». — M.: lpoda, 2017.
[Ma6puensn O.C., PynoB H.H., TonkynoB B.M. Xumudeckuid 3KCIIEpUMEHT B
mkoje. — M.: Jlpoda, 2005.
['opOyHuoBa C.B., TecTbl IO OCHOBHBIM pa3/iefiaM IIKOJbHOTO Kypca XUMUU. —
M.: «cBAKO», 2006.
I'opkoBenko M.IO., Xumus. 8 knacc. [loypounbie pa3pabOTKu K YYEOHHKY
O.C.I'abpuensna(M.: [Ipoda). — M.: «cBAKO», 2007.
Henucoa B.I'., Xumusa.8 kiacc: TOYpOUHbIE IUIAHBI 10 YYEOHHUKY
O.C.I'abpuensina.- Bonarorpaa: Yuutens, 2009
Kuwm E.I1. Xumus. 8-9 knaccel. [Ipaktudeckue padotsl. — Caparos: Jlunei, 2009
Hexkpacosa JI.W., Xumus. 8 kmacc. Kaptouku 3amannii.- Capatos: Jlumeii, 2008.
Papneukuit A.M., [Aunaktudeckuii Martepuan Mo XuMud s 8-9 KiaccoB :
noco6ue st yuurens. — M.: [Ipocsemenue, 2007
Xumus 8 kiacc.: KoHTpoasHble U npoBepouHbie paboThl K yueOHuky O.C.
[Mabpuensna «Xumus.8»/ O.C. 'abpuensy, [1.H. bepé3kun, A.A. Yiakosa u ap.
— M.: [poda, 2006

1.3. Oopa3oBareabHbie UHTepHET-pecypcbl

1. http://www.alhimik.ru

2. http://www.hij.ru

3. http://chemistry-chemists.com/index.html
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. http://c-books.narod.ru

. http://www.prosv.ru

. http://1september.ru

. http://schoolbase.ru/articles/items/ximiya

. www.periodictable.ru

. http://webelementes.com

1.4. Y4eOHOoe 06opynoBaHue
HoyTtbyxk
IIpoekTop
NuTepakTuBHAsA T0CKa
[Ipuntep

1.5. OOopynoBaHue 1Ji51 JeMOHCTPAIHIi U JIA0OPATOPHBIX ONBITOB

.KOJ'IJ'IGKI_II/II/I MaTCpualioB, MUHCPAJIIOB M BCHICCTB, HpeHCTaBHTGHGﬁ OCHOBHBIX

HN3y49aCMbIX KJIACCOB

. [Ipubopsl, anmapaTsl 1 1a60paTOpHOE 000PYIOBAHKE
. PeakTuBbl

. lIITaTUBBI U yCTAaHOBKHU

. Becol 1 pa3HoBechl

. BoITskHOM 11Kad

. [lopTpersl yueHbIx

. [lepuonnyeckas cucteMa xuMuiyeckux 3yemMeHToB /. 1. Menaeneesa

10. Tabnuia pacTBOPUMOCTH

1.
2.

1.6. DJekTpoHHBbIEe 00pa3oBaTebHbIE pecypchl (IPOrpaMMHOe
obecneueHue)
[Mudposas nabopaTopus mo xumun (IpoQrIbHA)

[IporpammHoOe oOecrieueHue ik HHTEPAKTUBHOM JOCKHU
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