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IHosicHuTEABLHAA 3AIINCKA

Pabouas mporpamMmma 351eKTUBHOTO Kypca «Perienue 3anau» npeHa3HaueHa s y4auxcs
8 KJacca.

Pemenue pacdy€THBIX 3a71a4 3aHUMAET BaXKHOE MECTO B U3YYEHUU OCHOB XUMUYECKOU
Hayku. [Ipu pemenuu 3aga4 npoucxoauT Oosee riyooKoe U MOTHOE YCBOCHUE Y4eOHOTO
Marepuasa, BIpabaThIBalOTCs] HABBIKM MPAKTUYECKOTO MPUMEHEHHS UMEIOIINXCS 3HAHUH,
Pa3BUBAIOTCS CIIOCOOHOCTHU K CAMOCTOSTENILHOU paboTe, MPOUCXOAUT (HOPMUPOBAHUE
YMEHHS JOTHYECKU MBICIUTb, UCIIOIB30BaTh NPUEMBI aHAJIN3a U CUHTE3a, HAXOAUTh
B3aUMOCBS3b MEXTY 00bEKTaMH U SIBICHUSIMU. B 3TOM OTHOIIICHUU pEIICHUE 3a/1a4
SIBJISIETCS HEOOXOIUMBIM KOMITIOHEHTOM TPU U3YUYECHUH XUMUH.

B yueOHbIX maHax npeamMeTry «XuMus» 0TBEJeHO 2 yaca B Hexento. [Iporpamma xe 1o
XUMHH BecbMa oOmupHa. [1oaToMy yuuTenb XMMUU BBIHYKJEH peliaTh NpodiemMy, Kak npu
HEOOJBIIOM KOJMYECTBE YPOKOB JAaTh XOPOIIUE 3HAHUS YUAIIUMCSl, a TJIaBHOE
chopMHpOBaTh Y HUX HEOOXOMMbIE YMEHUS U HABBIKU, B TOM YMCJIE HAYYUTh PEIIaTh
pacy€THBIE 3aJa4H.

I[J'ISI OOJBIINHCTBA YHalnuxcsa pCcHue paC‘{éTHI)IX 3a/1a4 110 XUMHHU IIPCACTABIIACT
HCMAJIbIC TPYAHOCTHU. A, HC OCBOUB HepBBIﬁ 9Tall pCHICHUA 3a/1aY, CBA3AHHBIX C KIIFOUCBBIM
ITOHATHCM «MOJIb», IIKOJIBHUK B I[aJ'IBHGI\/JIH_IGM HC CMOJKCT OCO3HAHHO PCIIATh U Ooitee
CJIOKHBIC 3a1a4H. HOE)TOMy YUYUTCIIIO Tp€6y€TC}I IMPUJIIOKUTH MAKCHUMAJIBHBIC YCUJINA Ha
Ha4vaJIbHOM 3TallC pCIICHHUA 3alav, TaK KaK OT 3TOIr0 6y,Z[CT 3aBUCCTH ,ZIEUIBHGIZHII/IIZ YCIICX.

['maBHOE MpeiHa3HAYEHHE TAaHHOTO AJIEKTUBHOTO Kypca COCTOUT B TOM, YTOOBI
chOpMHPOBATh y YUAIIMXCS YMEHUE PEIIaTh 3a/1a4 ONPEICIEHHOTO YPOBHS CIIOKHOCTH,
MO3HAKOMUTh WX C OCHOBHBIMH THIIAMH 33J7]a4 U CIIOCOOAMH UX PEIICHUS.

PaGouas nporpamma 31eKTUBHOTO Kypca «Pelienre pac4€THBIX 3a/1a4 MO XUMUM
pa3zpaboTaHa B COOTBETCTBUH C:

- @enepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro
oOpa3oBaHus, YTBEPKAEHHOTO MPUKa30M MHUHHCTEPCTBAa 00pa30BaHMS M HAYKH
Poccuiickoit @eaeparuu ot 17.12.2010 r. Ne1897 (IIpukaz Munucrepctsa o0Opa3oBaHus u

Hayku Poccuiickoit @enepannu o BHeceHnu usMmenenunii B ®I'OC OO0 ot 29.12.2014 r. Ne
1644)

¢ y4€TOM MpOTpaMMEI TI0 yaeOHOMY mpeameTy «Xumus» 8 knacc (Xumus. Paboune
nporpammsbl. [Ipeamernas muans yaeOaukoB O. C. ["'abpuensnHa 8-9 kimacchl: mocoOue s
yaurenei o0eodpazoBatenbHbIX opranu3anuii /M: u3a-so poda, 2015 r.

Kypc siBisieTcst cocTaBHOM 4acThIO0 Y4eOHO-BOCITUTATENHHOTO MPOIIecca U OJHOUN 13 hopM
OpraHu3aluy CBOOOJHOTO BPEMEHH yUalllUXCH.

AKTYaJIbHOCTB: NPOrpaMma CO3/1aeT YCIOBUS JIJIsl COLMATIBLHOTO, KYJIbTYPHOTO U
poeCCUOHATILHOTO CaMOOTIPE/IETICHUS, TBOPUECKON caMOopeann3alliu JUYHOCTH peOEHKa,



dbopMupOBaHUS XUMUUECKON TPaMOTHOCTH U 0€30MaCHOTO UCIIOJIb30BaHUs BEIIECTB B
NOBCEIHEBHOM KU3HMU.

IIpakTHyeckas 3HAYMMOCTb: IIPU COCTABJICHUHU NPOrpaMMbl ObLTM OTOOPAHBI TAKHUE
paboThl, KOTOPbIE 3AMHTEPECOBAIH Obl YYalTUXCs, IOMOTIU Obl UM MPH NMOAroToBKe K OI'D
u EI'D, Obuid JOCTYIHBI O COAEPKAHUIO U METOAMKE BBITIOJHEHUS, TOTOBUIHN ObI
OyayLIMX UCCIIEIOBATENEH, TaBally OMbIT TBOPUECKON NEATEIBHOCTH YUAILIUXCS.

HoBu3Hna nanHoit paboueil mporpaMMsbl: IporpaMma COCpe0TauYMBaeT OCHOBHOE
BHMMAaHUE Ha SKCIIEPUMEHTAIILHOM paboTe, a 3TO, MpeXke BCero padoTa ¢ BellleCTBaMH,
CO3HATEJIbHOE MPOBEACHNE XUMUYECKUX ITPOLIECCOB.

HaubGonee 1nienecoo0pas3HbIM sIBISIETCS 00BEUHEHUE CMEIIAHHOTO TUTIA, U Hallla
porpaMma COJEPIKUT MaTepHral JjIs paOOThI B CIACAYIOMINUX HATIPABICHUSIX:

Hamnpasnenue paboTel 00beTUHEHUS
Bunpl nesatenbHOCTH ydaluXxcesl 0 KaXx0My HalpaBICHUIO
dopMbl OpraHu3aluy 00yJarOUUXCs U TIIACHOCTH Pe3yJIbTaToB paboThl TeopeTnueckoe

[ToaroToBka A0KIa/10B, peepaToB, MPOBEICHUE UCCIEIOBAHUN TEOPETUUECKUX U
WUTIOCTPUPYIOIIMX UCTOPUIO OTKPBITHH. Perienre 3a1a4 nMoBbIIEHHON TPYAHOCTH.

Koppecnonaenrckas padora.

Hayunble koHbepeHIuy, 3aHATHS 00beITMHEHNS, KOHKYPCHI 3PYIUTOB, BBITYCK
OroyuieTeHel, ctenraser, nHpopmaruun CMU.

DKCIepUMEHTaIbHOE

DKCrepuMEeHTaJIbHAs MCClleIoBaTeIbCKas padoTa yJariuxcs.

3ansaTus ~ 0ObEIMHECHUS, KOH(epeHIuy,  3alMTa IPOEKTOB, IPE3CHTAINH.
. O6opy10BaHKEe XUMHYECKOT'0 KaOWHETa.

Heab: popMupoBaHue y yqamuxcsi OnbITa XHMHYECKOTO TBOPUYECTBA, KOTOPHIN CBSI3aH HE
TOJILKO C COJICPIKAHUEM JEATEIHHOCTU, HO i C OCOOCHHOCTSIMU JIMYHOCTH peOeHKa , ero
CIIOCOOHOCTSIMH K COTPYIHUYECTBY, pa3BUTHE OOMIEKYIBTYPHON KOMIETEHTHOCTH,
MPEJICTABIEHUN O POJIM €CTECTBEHHOHAYYHBIX 3aHATHN B CTAHOBJICHUH LIUBWIN3ALUH,
[MO3HABATENBHOW AKTUBHOCTH U CAMOCTOSITEIbHOCTH, TIOJIOKUTEIIbHON MOTUBALIUN K
0OyYEHHIO, OTBITa CAMOPEATH3AIINY, KOJUIEKTHBHOTO B3aUMOICHCTBUS, PA3BUTHE
WHTEJUIEKTYaJIbHOTO ¥ TBOPYECKOTO MOTCHITHANA JIETEH HA OCHOBE (DOPMUPOBAHUS
OMEPAMOHHBIX CIIOCOOOB YMCTBEHHBIX ACHCTBUM MO PEUICHUIO TEOPETUUECKUX U
MPAKTUYECKUX 3aJ1a4 B 00J1aCTH XUMUHU.

3agauu MpOrpamMMBblL:

Obpa3zosamenvhuvle:



1) dbopMHupoOBaHUE YMEHUI U 3HAHUI MTPU PELIEHUU OCHOBHBIX THUIIOB 3a/1a4 IO
XUMUH;

2) popMupoBaHKE MPAKTUUYECKUX YMEHUN MIPHU PEIIEHUHU IKCIIEPUMEHTATBHBIX
3a/1a4 Ha PaclO3HABAHUE BELICCTB;

3) MOBTOPEHUE, 3aKPETICHHE OCHOBHBIX MOHITUH, 3aKOHOB, TEOPUIA, & TAKKE
HAy4YHBIX (DAKTOB, 0OPA3yIOIIMX XUMUYECKYIO HAYKY.

Bocnumamenwvuuwie:

1)

2)

3)

CO3JaHHC II€AarortdycCKux CI/ITyaL[I/Iﬁ YCIICITHOCTHU IJISI IMTOBBIICHUA cOOCTBEHHOM
CaMOOIICHKH U CTAaTyCa YUallIUXCA B I'JIa3aX CBCPCTHUKOB, IICAAroroB 1 pOIIHTGJICﬁ;

(I)OpMI/IpOBaHI/IC MMO3HABATEJIBLHBIX CIIOCOOHOCTEN B COOTBETCTBHH C JIOTHKOM
Pas3BUTHUA XUMHYCCKOU HAayKH;

cojieiicTBrE B MPO(OPUEHTAIINY IITKOJIHLHUKOB.

Paszeusarowue:

1)

Pa3BHUBATh Yy HIKOJbHHUKA YMCHHUC BBIACIIATH I'NIABHOC, CYIICCTBCHHOC B H3YyUCHHOM
MaTcpualiC, CPpaBHUBATD, O606IIIaTB N3YUYCHHBIC (1)aKTLI, JJOTHYCCKHN H3JIaraTb CBOH
MBICJIN ITPpHU PCIICHUH 3a1aY,

Pa3BHUBATL CAMOCTOATCIIBHOCTL, YMCHHUC ITPCOJOJICBATh TPYAHOCTHU B YUCHHUU,

pPa3BUBATL OS5MOIHWHU YyYalIUXCS, CO3daBasd OSMOLOHWOHAJIBHBIC CHUTyallUM YIWBJICHMHA,
3dHUMATCIbHOCTH, ITIApaA0KCAJIbHOCTH;

Pa3BUBATh IIPAKTHYCCKHUC YMCHHUA Yy4YalllUXCA IIPH BBIIIOJIHCHHUH IIPAKTHYCCKHUX
OKCIICPUMCHTAJIBHBIX 3aaa4.

Pa3BHUBATH HHT@HHGKTY&JILHLIFI u TBOp“IGCKI/If/’I [IOTCHIOHUAJI JIMYHOCTHU, JIOTHYCCKOC
MBIIIJICHUC ITPHU PCIICHNUH 3KCIICPUMCHTAJIBHBIX 3a1a4 110 XUMHH,

YYUTh TEXHUKE MMOJATOTOBKHU U MPOBEACHUSI XUMUYECKOT0 SKCIIEPUMEHTA, C TOMOIIBIO
3aHUMATENbHBIX OMBITOB MOJHATH Y OOYYAIOIIUXCS MHTEPEC K W3YUCHUIO XUMUH,
YYUTh IIPUEMaM pELICHUsS TBOPYECKUX 3aJay, MOUCKY AJIbTEPHATHUBHOIO PEUICHHS,
KOMOMHUPOBAHUIO PaHEE M3BECTHBIX CITOCOOOB pEIICHUS, aHAIN3Y U COTIOCTABIICHUIO
pa3IMYHBIX  BAapUAHTOB  PELICHHS, YYUTh  AKTUBHO  MBICIUTh;PACIIUPSTH
npoecCHOHaNbHBIN  KPYro3op, OPYIWIMIO, TOBBIIIATE  OOMUKA  YPOBEHb
00pa30BaHHOCTH U KYJIbTYPHI.

[lepeuyuncnenHple 3a/1aun 0XBAaThIBAIOT IIUPOKUI KPYT MpoOieM BOCIIUTAHUS U
JIOTIOJIHUTENBHOTO 00pa30BaHUs IKOJbHUKA, PEIICHUE U PeaTn3alus KOTOPhIX
HEOOXOUMBI JJIsl JOCTUKEHHS TOCTABJICHHOU 1IEJIH.

OIIMCAHUE MECTA 351eKTUBHOIO Kypca



Ha npoBenenue 3anstuii «Pemenne pac4€THBIX 3a/1a4 O XMMHUW» OTBOAUTCS | vac B
Heneno. (34 4acoB B o)

MeTtoabl 00yueHMst:

Cnogectbie: yCTHOE H3JIOKEHUE, O0BsICHEHNE, (PPOHTATILHBIC OeCe/bl, HHIUBHIyIbHBIC
Oecebl.

Haensouvie: MynbTUMEINIHBIC TTPE3CHTALIMH, IEMOHCTPAIIHS, COCTABICHUE OMMOPHBIX
KOHCIICKTOB, CXEM, TaOJIHII;

Ilpaxmuueckue: peuieHue  3ajaad, OBP, renetnueckux IIPEBPALLCHUN,
IIPOEKTHAs AEATEIbHOCTh, OPraHU3alMOHHAsl AEATEIIBHOCTD, COCTABIICHUE
nopT¢onno.

DopMbl OPraHu3al MU AeATEIbHOCTH Y4AIUXCH
I'pynnosast, uHAMBUAYaIbHAS, [IAPHAS.
DopMbI IPOBEACHHUS 3aHATHH
1) mexuus;
2) IPAKTUKYM;
3) 3a1MTa NPOEKTOB;
4) KOHCYJIbTalu,

5) MacTepcKas Mo peleHuto 3a1ad.

@DopMbI U METOAbI, TEXHOJIOTUM M0 popmupoBanuo YY/I:
1) audHocTHBIE YV /]
TEXHOJIOTHUS BeJleHus rnpobaemuoro auanora (aprop E.Jl.MenbankoBa);
2) peryastuBHbie Y'Y /|
paboTa c KapToil ypoka;
MPUMEHEHUE METOIMKH O0e30TMeToYHOoTro 00yueHus (aBrop I'.A.llykepman);

paboTa no camo- U B3aUMOKOHTPOJIIO YCTHBIX M TUCbMEHHBIX OTBETOB (I10 3apaHee
ONpeIeIEHHBIM KPUTEPUSIM, 00pa3Lam);

3) yueOHO-MO3HaBaTeJIbHbIE Y'Y /]
pellIeHne MPOEKTHBIX 3a]1a4;

MpUMEHeHHe cioBapeit, cnpaBounnkoB, UKT — texHonoruii; quddepenuumanus 3aanuif;



IIPUMEHEHHUE TBOPUYECKUX 3a1aHUM, IPAKTUKO-3HAYNMBIX 3aTaHUM.

4) KOMMYHUKATHBHbIE

3alIuUTa IMPOCKTOB,

Buabl 3a1anuu,

¢popmupyomue ynuBepcajibHbie y4eOHbIE 1eHCTBUSA

Buabl YY1

Bujabl 3apanui

JIngyaOCTHBIE

Yyactue B IPOEKTaXx;

MOABCACHNC UTOT'OB 3aHATHUA; TBOPUCCKUC 3aJaHNUA;
CaMOOILCHKA,

Ilo3HaBaTeIbHBIE

«ITouck nuurHero;

«Llermoukny;

HECTaHAAPTHBIE PEUICHUS; COCTABICHUE CXEM-OIOp;
paboTa co CrpaBOYHUKAMU;

COCTABJICHUC aJITOPUTMOB PCIICHUA 3aaa4.

PerynstuBHbIC

«IIpeqnamepeHHbIE OITUOKNY;

MOMCKUH(POpPMALIUU B IIPEJI0KEHHBIX
VCTOYHHKAX; B3aUMOKOHTPOJIb;

TTACITYT;

«ry ommokm»;

KomMMyHHKaTHBHBIE

CoctaBb 3a/1aHi€ TapTHEPY; OT3HIB HA padOTy TOBAPHUIIA;

rpynmnoBasi paboTa Mo COCTaBICHUIO JUATIOTOBOE
cinymanue (popMynupoBka  BOMPOCOB  JUIS
oOpaTHOM CBA3M);

ITOJITOTOBB PACCKa3...», «OMHUIIM  YCTHO...»,
«OOBSICHU...»

Oxupaaemblie pe3yiabrarsl GopmupoBanus Y'Y /[

1. Jluunocmmuoie ynueepcanvhole yueonvie oeiicmeus




Paznuyath OCHOBHEIE HPaBCTBCHHO-OCTCTUUCCKUC ITOHATHA,
OHCHI/IBaTB CBOU M UYKHC IMOCTYIIKH,

AHaHI/IBI/IpOBaTB N XapaKTCPHU30BaATb SMOIMOHAJIILHBIC COCTOAHNA U YyBCTBa
OKPYXaromux, CTPOUTb CBOM B3aAUMOOTHOIICHUA C UX YUCTOM;

OI_[CHI/IBaTB CUTyalluu C TOYKHU 3PCHUA IIpaBUJI ITIOBEACHUS U OTUKHU,

[IposABISATH B KOHKPETHBIX CUTYALUSX TOOPOKENATeIbHOCTD, IOBEPHUE
BHUMATEIbHOCTD;

BBIpa}KaTB MOJOXHUTCIIBHOC OTHOIICHHUC K ITPOUCCCY MMO3HAHU,
HpOHBHHTB BHUMAHHUC, YANBIICHUC, KCIIAHNUC 0obIIe Y3HATh,

OneHnBaTh COOCTBEHHYIO YUE€OHYIO I€SITEIHHOCTh: CBOU JJOCTUKEHUS,
CaMOCTOSITEJIbHOCTD

HpI/IMeHHTB IMpaBrJIa ACJIOBOTO COTPYAHUYICCTBA: CPABHUBATDH PA3HBIC TOUKH
3PpCHUA, CUUTATHCA C MHCHUCM JIPYI'Oro 4€jiI0BCKa, THUIIUATUBY,
OTBCTCTBCHHOCTD, IPUYHUHBI HCYAA4, IPOABJIATH TCPIICHUC U
J]O6pO)I(GHaTCJII)HOCTL B CIIOPEC, JUCKYCCHUH, TOBCPUC K CO6€CC}IHI/IK}’.

Pecynamuenvie ynugepcaibHhule yueoHbvle 0elicmeus
VY aepkuBath Leb ASSTEIBHOCTH J0 MOJIYYEHUS €€ pe3ybTaTa;
[InanupoBath penieHre yueOHOU 3a/1auu;

OueHnBaTh BECOMOCTh IPUBOAUMBIX JI0KA3aTEIbCTB U PACCYKICHHI
(yOenuTensHO, TI0)KHO, UCTUHHO, CYIIIECTBEHHO, HE
cyliecTBeHHO ); KoppekTHpoBaTh AeAT€IbHOCTh: BHOCUTh U3MEHEHHUS B
IPOIIECC C YYETOM BO3HUKIIUX TPYAHOCTEH U OIMIMOOK, HAMEUYATh CIIOCOOBI X
YCTpPAHCHUS;

Ocy11ecTBASATh UTOTOBBII KOHTPOJIb IESITEIbHOCTH («UTO CACIAHO») U
MOOTEPALIMOHHBIA KOHTPOJIb («KaK BBIIOJIHEHA KaXK/1asl OTepalysi, BXOAAIIAast B
COCTaB Y4eOHOTO JIEUCTBUS);

OuieHuBaTh pe3yJbTaThl ACATCIBHOCTH;
AHaJIM3UPOBaTh COOCTBEHHYIO PadoTYy;

OrneHMBaTh YPOBEHB BIIAJICHHUS TEM WJIM MHBIM y4eOHBIM JeHCTBHEM (OTBEYATh
Ha BOMPOC «UTO 5 HE 3HAIO0 U HE YMEIO?»).

Ilo3nasamenvnvle ynusepcaibHhule yueonvle 0elicmaeus

AHaIM3UPOBATh  PE3YyJIbTATHI JIEMEHTAPHBIX  HCCIIEIOBAHUM,
(dbuKCUpoBaTh VX PE3YJbTaThl;



e BocmpoussoauTs o naMatu nHGOPMAIH0, HEOOXOAUMYIO JIJIsT PEIICHHS
yueOHOU 3a7a4H;

e IlpumeHsTH TaOIUIIBI, CXEMBI, MOJICTN /ISl TOJIyYEHUsI UH(POpMAITUY;

e [Ipe3eHTOBaTH MOATOTOBICHHYIO HH(POPMALIMIO B HATJISAHOM U BEepOaIbHOM
BU/IE;

° HpI/IBOI[I/ITB IMPHUMEPLI B KAYCCTBC N0KA3aTCJIbCTBA BbIIBUTdCMbIX HOJ'IO)KCHHﬁ;

e BhINOIHATH y‘lC6HBIC 3aJla4y, HC UMCIOIMHUEC OJHOZHAYHOI'O PCIICHMA.

4. Kommynurxamuenwle ynueepcaivHbole yueonvle 0eiicmeus

e Bocnpunumath TEKCT ¢ yueTOM NMOCTABICHHON yueOHOM 3a7jauM, HaXOIUTh B
TEKCTE MH(OpMaLHIO, HEOOXOIUMYIO /JIsl €€ PEeIICHHUS;

o CpaBHUBATH pa3HbIC BUJbI TEKCTA;
e (CocCTaBisATh IUIAH TEKCTA;

° O(i)OpMJ'ISITB AUAJIOTHYCCKOC BBICKA3bIBAHHUC B COOTBETCTBUU C Tpe6OBaHI/ISIMI/I
PECUCBOI0 3TUKCTA.

Conep:xxanue yyeOHoil qucuuninnabl 8 kiace (34 yaca, 1 yac B HepeJ110)

BBenenue (2 yaca)

3HAKOMCTBO C LIETSIMU U 3a/1auaMu Kypca, ero cTpykTypoil. OCHOBHbIE (PU3HMYECKUE U
XUMHYECKUE BEITMYUHBI.

Tema 1. MatemaTuyeckue pac4€éTbl B XuMuu (7 4acoB)

Bonopoanas ennHuna atoMHOM Maccbl. OTHOCUTENbHASI aTOMHAsI U MOJIEKYJISIpHAS MacChl.
HaxoxneHnne 0THOCUTEIbHOM MOJEKYISIPHON Macchl o (popmyrie BelecTna.

MaccoBas qoias XUMHUYECKOTI'0 DJIEMEHTA B CIIOKHOM BelecTBe. PacuéT MaccoBOM J10JIU
XUMHUYECKOT0 3JIeMEeHTa 110 ¢opmyJie BemecTBa. HaxoxaeHue GopMyIisl BemecTBa 1o
3HAYCHHUSM MACCOBBIX JIOJICH 00pa3yOIIMX €ro JJIEMEHTOB.

OObéMHas J0JIs1 KOMIIOHCHTA ra3oBOM CMECH.

[Tonsitue 06 00BEMHOI 10JI€ KOMIIOHEHTA Ta30BOI CMECH U PaCU€Thl C UCMOJIH30BAHUEM
3TOTO MOHSTHUA.

MaccoBas 70Jis1 paCTBOPEHHOT'O BEIIECTBA.



PactBOpBI, pacTBOpUTEIL U PACTBOPEHHOE BELIECTBO. [IoHATHE O KOHLIEHTpaLUK
pPacTBOPEHHOIO BeliecTBa. MaccoBas 10J11 paCTBOPEHHOIO BEIIECTBA U PACUETHI C
HCMOJIb30BAHUEM 3TOTO MTOHSATHS.

MaccoBas 10JIs1 IpUMeCen.

[TonsiTve 0 yucTOM BelllecTBE U IpuMecu. MaccoBasi 10Jisl IpUMECH B 00pa3iie HCXOAHOTO
BemiecTBa. OcHOBHOE BemecTBO. PacuéT Macchl OCHOBHOI'O BEIIIECTBA 10 MacCE BEIECTRBA,
COJIEpIKaIlero ONpeeAEHHYIO JIOTI0 TpUMeceil U Apyrue MoauUKaImOHHbIE pacuéThl ¢
HUCII0Jb30BaHUEM PTUX MOHSITHUH.

Tema 2. KosinuecTBeHHbIE XaPAKTEPUCTHKH BelecTBa (6 4acoB)
OcCHOBHBIE KOJIUYECTBEHHBIE XapaKTEPUCTUKH BEIIECTBA.

ITocTosinHas ABoraapo. KonuuectBo BemecTBa. Monb. MoisgpHas macca. MonsipHbIii
00BEM razoo0pa3Horo BeulecTBa. KpaTHele eIMHUIIBI KOJIMYECTBA BEIIECTBA — MUJIJIUMOJIb
Y KWJIOMOJIb, MUJUIMMOJISIPHAS U KWJIOMOJISIPHAS MacChl BEIIECTBA, MUJUTUMOJISIPHBIN U
KAJIOMOJISIPHBIN 00bEMBI Ta3000pa3HbBIX BEIIECTB.

PacuéTthl ¢ ucnojp30BaHMEM MOHSATUM «KOJIMYECTBO BC€IICCTBA», «MOJIAIpHAA MacCCa»,
«MOJ'I}IpHHﬁ 00BEM ra3zoB», «I1IOCTOsSSHHAsA ABOF&IIpO)).

PacuérHble 3axa4u. 1. BeruucineHue KoaMuecTBa BEMIECTBA M0 U3BECTHOMY YUCITY YaCTHII
ATOTO BEIIECTBA. 2. BhIunCIeHNE MAaCcChl BEIIECTBA 110 U3BECTHOMY KOJIMYECTBY BEIIECTRBA.
3. BeruncieHne KOJIMYeCTBa BEIIECTBA IO MU3BECTHOMY 00BEMY BemiecTBa. 4. Berauciienne
YyucJia YaCTHIL T10 U3BECTHOM Macce BEIeCTBA.

5. OmpeneneHre OTHOCUTEIBHOM MJIOTHOCTH rasa.

Tema 3. KosinuecTBeHHbIE XaPAKTEPUCTUKH XUMH4YeCKOro npouecca ( 15 yacos)

Pacuér konmruecTBa BemecTBa, MacChl WM 00BbEMA UCXOTHBIX BEIICCTB U MPOTYKTOB
pEeaKIMHU.

Pacuétnble 3agaun. 1. Beruucienue no XMMUYECKUM YPaBHEHUAM MacChl, 00bEMa WK
KOJIMYECTBA BEIIECTBA M0 U3BECTHOU Macce, 00bEMY WM KOJUYECTBY BEIIECTBA OJHOTO U3
BCTYNAOIIMX B PEAKLUIO BEIIECTB WIM IPOAYKTOB PEAKIIUU.

2. Beramciieare maccbl, 00b€Ma IPOIyKTa peaKIuy, eClI OJJHO U3 PEarnupyroluX BEIIeCTB
JaHO B M30bITKE. 3. BhIuncieHne Macchl (KOJIMYECTBA BellleCTBa, 00hEMa) MPOIyKTa
peaKIuM, €CJIM M3BECTHA MacCa UCXOJHOTO BEIIECTBA, COJECPIKAIIETO ONMPEACTIEHHYIO OO
npumMecei. 4. Beraucnenre Mmaccehbl (KOJMYeCTBA BEIIECTBA, 00hEMA) MPOIYKTA PEAKIIUH,
€CJIM U3BECTHA Macca pacTBOpa M MaccoBas JI0Js PacCTBOPEHHOTO BEIIECTBa. 3.



Onpenenenue MaccoBOM WM 0OBEMHOM J0JIM BBIXOJA MPOAYKTA OT TEOPETUUECKU
BO3MOXHOr0. 6.  Pellenue nenovex npeBpalicHus.

7.Pacuérsl, CBA3aHHbBIC C KOHLIEHTPALMEW paCTBOPOB, pACTBOPUMOCTBIO BEIIECTB.

Tema 4. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE peakuuu (4 yaca)

OKHUCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENh U BOCCTAHOBUTEIb, OKHCICHUE
1 BoccTtaHoBliieHre. COCTaBlIeHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
METOJIOM 3JIEKTPOHHOT0 OasiaHca.

Knaccudukanus OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
TemaTn4yeckoe NIIAHUPOBAHUE BHEYPOYHOH PadoThI
«PenieHue pacy€éTHBIX 32124 0 XUMHUMW», 8 KiIace

(Bcero 34 yaca, 1 yac B He/IeJII0)

TemaTnueckoe njaHupoBaHue(8 KJiacc)

Ne ypokoB  [Ha3Banme pa3zzaena, rnaB KosnuecTtBo yacoB
Bcero 3 HuX ((hOpMBI KOHTPOJIS)
KOHTPOJIbHBIX [IPAKTHYECKUX
pabor pabor
1 Beenenne(24) 2 - 1
2 Tema 1. 7 1 -
MarteMaTHYecKHe
pPac4y€éTbl B XUMUH
3 Tema 2. 6 1 -
KosinuecTBeHHbIE
XapaKTePpUCTUKH
BeliecTBa (6 4acoB)
4 Tema 3. 15 - 1
KonnuecTBeHHbBIE
XapaKTePUCTUKH




XUMHYECKOro nmpoiecca
(15 yacoB)

Tema 4.
OKHCJIUTEIBHO-
BOCCTAHOBUTEIbHBIE

peakuumu (4 yaca).

NToro

34

KanengapHo — TemaTu4eckoe IVIAHNPOBAHUE BHEKJIACCHON PadOThI

No ypoka [Neypoka  |[/lara Tema ypoka [Ipumeyanue
(Teme) MPOBE/IEC
HIS
ypoka
BBenenue(24)
1 1 3HAKOMCTBO C IIeJIIMU U 3aJauyaMu Jlexus
Kypca, ero
CTPYKTYpOH.
2 2 OcHOBHBIE (PU3NYECKHUE U XUMUYECKUE
BEJIMYUHBI.
Tema 1. MatemaTuyeckue pac4€éTbl B XuMHUH (7 4acoB)
3 1 OTHOCHTEIILHAS aTOMHAs 1 JIexkus
MOJIEKYJISIpHas
MacCChI Penienue
YIPaKHEHU N
4-5 2-3 MaccoBast J0JIs1 XMMHAYECKOro djeMeHTa [Jlekius.
B CJIOKHOM BEILIECTBE OnopHbId
KOHCIIEKT.
AJITCOPUTMBL.




6 4 OO0BEMHAs 10 KOMIOHEHTA ra3oBo  Jlekuums.
cMecH
Pemnienue
3ajad.

7-8 5-6 MaccoBasi 10Jis BEIIIECTBA B pacTBOpe.  |AJITOPUTMEI.
Pemnienue
3aj1ad.
[{udposas
nmabopaTopus

9 7 MaccoBasi 0J1s1 IpuMecei. Jlexuus.
AJITCOPUTMBL.
Pemienue
3ajad.

Tema 2. KosinuecTBeHHbIE XapAKTEPUCTHKH BelecTBa (6 4acoB)

10 1 OCHOBHBIE KOJTMYECTBECHHBIC JIekmust.

XapaKTEPHUCTUKH BEILECTBA. .
P p B OnopHbIT
KOHCIIEKT.
11 2 Brruncienne KonnuecTBa BellecTBa o [Permienue
W3BECTHOMY YMCITY YaCTHI[ 3TOTO 3a1ad.
BEIIECTBA.
12 3 BrruncieHue Macchl BEIIECTBA 10 Pernrenue
N3BECTHOMY
3ajiay.
KOJINUECTBY BEIIECTBA.
13 4 BrranciieHrue KoJIM4yecTBa BeleCTBa 10 [Pemenue
U3BECTHOMY 00BEMY BEIIIECTBA. 3ajiay.
14 5 Brruncienue 4ucia 9acTuIl o Pemrenue
N3BECTHOM
3ajiay.
Macce BEIEeCTBA.
15 6 OnpeneneHne OTHOCUTEILHOM Pemenue
[UIOTHOCTH
3ajiad.

rasa.




Tema 3. KosinyecTBeHHbIC XapPaKTEePUCTUKHA XUMHYECKOro npouecca (15 yacos)

16 1 Brruncienrne Mmacchl NPOAYKTA peakuuu [Pemenue

o
3ajay.
M3BECTHOM Macce MCXOMHOTO BEIIECTRA.

17 2 Brluncienne Macchl IPOAYKTa PEAKIUU  |AJITOPUTMBI.
110 U3BECTHOMY KOJIMYECTBY HCXOJHOTO |PereHue
BEIIIECTBA. 3ajiay.

18 3 Brruncnenue o0bEMa 0HOTO U3 AJITOPUTMBL.

. Pemenne
pearupyIonux BEIIeCTB 10 33 IaHHON
Macce MPOJIyKTa peakiny. 3aau.
19-20 4-5 BrruncneHnue mo ypaBHEHHIO AJITOPUTMBI.
XUMHYECKOW peakiuy (€CIH OJTHO U3
peaun ( a Perenne
Carupyrommx
P pyrom 3ajay.
BEILIECTB JIaHO B U30BITKE).

21-22 6-7 BrluncneHne Macchl IpOAYKTa PEaKuu |AJITOPUTMBI.
0 U3BECTHOM Macce UCXOTHOTO Pemenue
BEIIECTBA

m ’ 3ajay.
CoJiep Kalllero MPUMECH.

23 8 Briuncnenne Maccel (KOJIM4ecTBa AJITOPUTMBI.
BEIIECTBA, 00BEMA) IPOYKTa peakinu, |Pemienue
€CJIM U3BECTHA Macca pacTBopa 3asay.
MaccoBasi 10 [{udposas

. nmabopatopust
PacTBOPEHHOTO BEIECTBA.
24-25 9-10 ['eHeTHYECKas CBA3b MEKy OCHOBHBIMU [PerieHue




Kj1acCaMH HCOpFaHquCKOﬁ XUMHHN HCIIOYCK

MPEBPAILEHU
51
26 11 Boruucienne 00bEMHBIX OTHOIIEHUI AJTOPUTMBL.
ra3oB 10 XUMUYECKUM YPABHEHUSIM.
Peuienue
3ajay.
217-28 12-13 Pacuétpl, CBSI3aHHBIE C KOHIIEHTPALIMENH |AJITOPUTMBL.

[PaCTBOPOB, PACTBOPUMOCTBIO BEIIECTB. |PemieHue
OJ1.. 3ajad.

[{udposas
nmabopaTopust

29-30 14-15 Pemenne KOMOMHUPOBAHHBIX 3a/1a4. AJTOPUTMBL.

Pemenue
3ajiadq.

Tema 4. OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIE peakiuu (4 yaca).

31 1 OKHUCITUTETHLHO-BOCCTAHOBUTEIBHBIC Pemenne
[PEaKIIUU. .
YIPa>KHEHUH.
32 2 CocraBieHue ypaBHEHH OKUCIUTEIbHO-(COCTaBICHHE

BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MCTOAOM ypaBHeHHﬁ.

DIICKTPOHHOTO OanaHca.

33 3 Kiraccuduxanys oKUCIUTEIBHO- Jlexmust.
BOCCTAHOBUTEJIBHBIX PEAKIUN. OnopHbIi
KOHCIIEKT.
34 4 HTorosoe 3aHsaTue 3auéT

Cnmcok qurepatypsl 10 BHEKJIACCHOH padoTte JIuTeparypa A yuuTess:
1. Anamosuy T.I1. Bacunbesa I'.M. “COOpHUK OTUMIMAIHBIX 33/1a4 MO XUMHUU .
2. byapynxak I1. “3amaun no xumun”.
3. Epoxun 0.M.; ®ponos B.1. “CoopHuk 3a1a4u u yrnpaxHeHUH 110 XUMUHN .

4. “KoHTponbHbIE U TPOBEPOUYHBIE pabOThI O XUMHH 8 Kinacc” Kk yueoHuky O.C.
IMabpuensna “Xumus — 8 kiacc”.

5. Ky3menko H.E., Epémun B.B. “2500 3anau ¢ pemenuem”.

6. HutoBuu U.K.; [Iporacos I1.U. “Meroauka pemeHus: pacy€THBIX 3a/1a4 110 XUMUU .



7. Xomuenko W.I'. “COopHuUK 3a1a4 U yNIpaxXHEHUI IO XUMUU JJI1 HEXUMUYECKUX
TEXHUKYMOB .

8. Xomuenko I'.I1. “3amaun nmo xumum 1y noctynaronux B BY 3sr”.

Jluteparypa 1 yYammxcs:
1. A6kuH I'.JI. “3agaun v ynpa>kHEeHUs 110 XUMHUH .
2. T'abpuensn O.C. “Xumus B TecTax, 3ajiauax, ynpaxHeHusx 8 — 9 kimaccol”.
3. T'aBpyceiiko H.IL. “IIpoBepounbie pabOThI IO HEOPraHUYECKON XUMUH 8 Kitacc”.
4. CapunkuHa E.B. Ceepayiosa H./I. “COopHuK 3a71a4 ¥ yIpa)KHEHUH MO0 XUMUU .
5. CypoBuesa P.I1. “3aganus ayig camocTosTeNbHON paboThl O XMMUHU B 8 Kiacce”.

Xomuenko W.T". “COopHHK 337124 ¥ YIPAKHEHUN 110 XUMHH JIJIS



