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Pa3znen 1. llosicHuTeIbHASA 3aMHCKA

Pabouast nporpaMma BHEYpO4YHOM AesATENbHOCTH «PerieHne pacu€THbIX 3a7a4 10 XUMUN»
nperHa3Ha4YeHa Juld yJanmxcs 8 Kiacca.

Pemienne pacuéTHBIX 3a/1a4 3aHMMAET BAXKHOE MECTO B M3YyYEHHHM OCHOB XMMHYECKOM
Hayku. [Ipu pemeHMH 3agad IPOUCXOOUT Oosiee TIyOOKOe M MOJHOE YCBOEHHE Y4eOHOTro
Marepuajia, BbIpa0aTHIBAIOTCS HABBIKM IIPAKTUYECKOTO IMPHMEHEHHUS HMMEIOIUXCS 3HAaHHUM,
Pa3BHBAKOTCA CHOCOOHOCTH K CaMOCTOATENILHOW paboTe, MpOMCXOIUT (OpMHUPOBAHHE YMEHUs
JIOTHYECKH MBICIIUTH, HCIIOIB30BaTh NPUEMBI aHATHM3a U CHHTE3a, HAXOJAUTh B3aUMOCBS3b MEXKIY
oObeKkTaMH W SBICHUSAMH. B 3TOM OTHONIEHWHM pelleHHe 3a4ay SBIAETCH HEOOXOOUMBIM
KOMITOHEHTOM IIPU U3Y4YEHHH XHUMHUH.

B yueOHbIX mnaHax npeamery «XuMHs» OTBEACHO 2 yaca B Henemo. [Iporpamma xe 1o
XUMHH BecbMa oOmupHa. [109TOMy y4yHTeNlb XHMHH BBIHYXIEH pemarh mpobieMy, Kak IpH
HeOOJIBIIIOM KOJIMYECTBE YPOKOB JaTh XOPOILINE 3HAHUS y4allUMCs, a TJ1aBHOe c()OpMHPOBATh Y
HHUX HEOOXOJMMbIE YMEHHUS U HaBBIKH, B TOM YHCJIE HAYYHTh PeLIaTh PaCYETHbIC 3aJa4H.

Jlns OONBIIMHCTBA y4allMXCs DPEHIEHHWE DPACYETHBIX 3aJa4 M0 XHUMHH IPEICTaBiIseT
HeMajble TPYAHOCTU. A, HE OCBOMB IEPBbIH 3Tal peIIeHHs 3a7ay, CBS3aHHBIX C KIIIOYEBBIM
MOHATHEM «MOJIbY», IIKOJIBHUK B JAJILHEHIIIEM HE CMOXKET OCO3HAHHO pellaTh U 0ojiee CI0KHbIE
3agaun. [ToaToMy yuurenro Tpedyercs MpHIOKHUTE MAKCUMATIbHBIE YCHIHS Ha HA4aJIbHOM JTare
pelIeHns 3a1a4, Tak Kak OT 3TOro OyneT 3aBUCeTh JadbHEHIIHNHA ycnex.

['maBHOe mnpejHAa3HA4YeHHE NAHHOTO (AaKyIbTAaTHBHOTO Kypca COCTOHT B TOM, YTOOBI
copMHpOBaTh Yy Y4YalIMXCS YMEHHE pellaTh 33/Ja4d OMPEAETIEHHOIO YPOBHS CJIO0XKHOCTH,
NIO3HAaKOMMTb UX C OCHOBHBIMHU THIIaMH 3324 ¥ CIOCOOAMH UX PEIICHHS.

Pabouas nporpaMma BHEYpPOUHOI NeSTeNbHOCTH «PelieHne pacuéTHBIX 3314 IO XUMHUK»
pa3paboTaHa B COOTBETCTBHH C:

- DenepanbHbIM rOCyJapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM WCHOBHOT'O OOILETro
obpa3oBaHHs, YTBEpXKAEHHOrO NpuKa3oM MunucrepcrtBa oOpa3oBaHus M Hayku Poccuiicko
O®enepauu ot 17.12.2010 r. Nel897 (IIpmka3 MuHnucrepctBa 00pa3oBaHHUS M HayKH
Poccuiickoit ®enepanun o BHeceHun uzmenenuit B ®I'OC OO0 ot 29.12.2014 r. Ne 1644)

c yuéroMm mporpaMMmbl no y4e6Homy npeamery «Xumus» 8 kiacc (Xumus. PabGoune
nporpammebl. [Ipenmernas nuuus yueOHukoB O. C. I'abpuensna 8-9 kimaccel: mocobue s
yuuTesnei obmeobpa3oBaTenbHbIX opranu3auuii /M: usn-so Ipoda, 2015 r.

BHeypouHass [OeATEIbHOCTh SBIAETCS COCTaBHOW YacThi0 Yy4eOHO-BOCHHMTATEIBHOTO
mpornecca M OJHOW M3 (GoOpM OpraHu3anuu CBOOOAHOrO BpPEMEHM Yydaluxcs. BHeypouHas
NEATEIbHOCTh ITOHMMAETCSI CETOHsS NPEUMMYILIECTBEHHO KaK JEATENIbHOCTh, OpraHU3yeMas BO
BHEYPOYHOE BpPEMS Ul yIOBJIETBOPEHHUS NMOTPEOHOCTEH ydalMXcs B COAEPIKATEIBHOM J0CYTeE,
UX Yy4aCTHUHU B CAMOYIIPABJIEHUH U OOIIECTBEHHO MOJIE3HOH NEeITEIbHOCTH.

AKTYyaJIbHOCTb: IPOTpaMMa CO3JaeT YCJIOBHS MU COLMAIBHOrO, KYJIBTYPHOTO H
po(eCCHOHANILHOTO CaMOOIPEAEICHUS, TBOPYECKOW CaMOpeaTH3allii JIMYHOCTH pebGEHKa,
GOpMUpPOBaHUS XMMHUYECKOHW TIpaMOTHOCTH ¥ ©0€30IacHOr0 HCIIOJIB30BaHUS BEIIECTB B
NOBCETHEBHOM JKHU3HHU.

IIpakTH4Yeckasi 3HAYHMOCTB: DU COCTABJIEHHHM NPOrpaMMbl ObUIM OTOOpaHBI Takue
paboThl, KOTOpBIE 3aUHTEPECOBAIM OBl ydamuxcs, MOMOrIH Obl MM mpH noarotroske k OI'D u
EI'D, ObIM IOCTYNHBI MO COAEPKAHUIO U METOJHMKE BBITIOJIHEHHS, TOTOBMWIM Obl Oymynimx
UccrIenoBarenei, JaBajay ONbIT TBOPYECKON JESITENbHOCTH yalIUXCS.

HoBu3Ha nanHoii pabodell mporpaMMsl: IporpamMma COCPEJOTa4MBaE€T OCHOBHOE
BHHMAaHHE Ha JKCIEPUMEHTaIbHOH pabore, a 3TO, mpexae Bcero pabora C BeEIECTBAaMH,
CO3HATEJIFHOE NPOBE/IEHHE XUMUYECKHUX IPOLIECCOB.

Haubonee wnenecooOpa3HeIM sBIseTCS OOBEIUHEHHE CMEIIAHHOTO THIA, M Hala
nporpamMMa COIEpXHT MaTepuai Ui paboThl B CIEAYIOMUX HAIPABICHUAX

Hamnpasnenue paboTsl 00beIMHEHUS



®opMbI OpraHu3aly 00yJaroUMXCsl U TJIACHOCTH Pe3yNIbTaToB paboThl

Teopetnueckoe

IMoaroroBka a0KIan0B, pedepaToB, NPOBEAECHHE HCCIEAOBAHMN TEOPETHYECKHX H
WUTIOCTPUPYIOIUX UCTOPHIO OTKPBITHI. Pemenne 3a1a4 NoBBIIEHHON TPYIHOCTH.

Koppecnonnenrckas pabora.

XUMHYECKHE Bedepa, HaydHble KOH(EPEHIMH, 3aHATUS OOBEIWHEHHS, OJIMMIIHAJbI,
KOHKYPCHI 3pYAHMTOB, BBITYCK OrOJUIETEHEH, cTeHraseT, nHpopmauuu CMU.

OKCHepHUMEHTAIBHOE

JlaGopaTopHO - IpenapaTUBHBIA MPAaKTHUKyM. DKCIEpHMEHTAIbHas HCCIEA0BAaTENIbCKast
pabota yyanmxcs.

3ansaTus oObeaUHEHHs, KOH(EpEeHIMH, XUMHYECKHEe Bedyepa, 3aluTa IPOEKTOB,
Npe3eHTalHH.

Koncrpykropckoe

KoncTpynpoBanue npubopoB, MakeToB, MOJEIEH, CPECTB HATJIAAHOCTH.

Ob6opynoBaHHEe XUMHYECKOTO KaOMHETa.

IHeab: GopMupoBaHue y ydamuxcs ONbITa XMMHYECKOTO TBOPYECTBA, KOTOPHIHA CBA3aH
HE TOJBKO C COAEPXKAHUEM [NESTENbHOCTH, HO U C OCOOEHHOCTSAMH JMYHOCTH pebEHKa , ero
CIOCOOHOCTSIMH K COTPYAHHYECTBY, pa3BUTHE  OOLIEKYJIBTYPHOH  KOMIIETEHTHOCTH,
NPEACTaBICHUII O pOJNM ECTECTBEHHOHAayYHBIX 3aHATHH B CTAHOBJICHUW LIMBHIIM3ALIUY,
NI03HABaTENIbHONW aKTHUBHOCTU M CAMOCTOSITEIBHOCTH, MOJO)XXHUTEIBHOM MOTHBALMU K 00y4eHHIO,
OINBITa CaMOpEaTH3alii, KOJUIEKTHBHOTO B3aMMOJEHCTBHS, Pa3BUTHE HHTEIUIEKTYaJIbHOTO H
TBOPYECKOTO TMOTEHIMada JeTed Ha OCHOBE (OPMHpPOBaHHS OMNEPALMOHHBIX CIOCOOOB
YMCTBEHHBIX JCHCTBUH 110 PEIICHUIO TEOPETUYECKUX U MPAKTHYECKUX 3a]a4 B 00JIACTH XUMHHU.

3aoauu npozpammeor:

ObpaszosamenvHyble:

1) popmupoBaHye yMEHHI U 3HAHUH [IPU PELLICHUH OCHOBHBIX THIIOB 3a/a4 110 XMMHH;

2) ¢opMupoBaHHE MPAKTHYECKUX YMEHUH NPH PEIICHUH IKCIIEPUMEHTAIBHBIX 33/1a4 Ha
pacro3HaBaHHUE BEIIECTB;

3) moBTOpEHHE, 3aKPEIUICHHE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHH, a TaKKe Hay4HBIX
(axToB, 00pa3yrOIUX XUMHYECKYIO HAYKY.

Bocnumamenvhuie:

1) co3manue MemaroruyecKux CUTYallMH YCHEIIHOCTH /JIS IOBBIIEHHS COOCTBEHHOM
CaMOOLIEHKH M CTaTyca y4YallluXCs B I7la3aX CBEPCTHUKOB, [I€1arOroB ¥ POIUTENEH;

2) popMupoBaHHE MO3HABATEIbHBIX CIIOCOOHOCTEH B COOTBETCTBHH C JIOTUKOHM Pa3BHTHUA
XUMHYECKOH HayKH;

3) coneiicTBHE B NPOGOPHEHTALIMHU IIKOJILHHKOB.

Pa3zsusarowue:

1) pa3BuBaTh y IIKOJIBHHKAa YMEHHE BBIACIATH IVIABHOE, CYINIECTBEHHOE B M3y4CHHOM
Marepuaie, CpaBHUBaTh, 00001aTh U3y4eHHbIE (AKThI, JIOTHYECKH H3J1araTb CBOM MBICIH IIPH
PELICHUH 3a/1a4;

2) pa3BHBaTh CaMOCTOSITENILHOCTh, YMEHHE IIPEOI0IeBATh TPYAHOCTH B YUCHHUH;

3) pa3BHBaTh SMOLMH YYalIUMXCs, CO3/aBas 3MOLMOHAJILHBIE CHTYAlUHU YIUBIICHHS,
3aHUMATEIbHOCTH, M1apalOKCAIbHOCTH;

4) pa3BHBaTh NPAKTHMYECKHE YMEHHUS Y4YAIIUMXCS IPH BBHINOJHEHHH IPAKTHYECKHX
9KCIIEPUMEHTAJIbHBIX 3a/1a4.

5)pa3BUBaTh HMHTEUICKTYalIbHbIH M TBOPYECKHH MOTEHIHWAl JUYHOCTH, JIOTHYECKOE
MBIILICHHE NPU PELICHUH SKCIIEPUMEHTATIBHBIX 33124 110 XUMHUH;

6)y4uTh TEXHHMKE MOJTOTOBKH M MPOBEICHUS XUMHYECKOTO SKCIEPUMEHTA, C IIOMOIIBIO
3aHUMATENIbHBIX ONBITOB IMOMHATh Yy OOYYAIONIMXCS HHTEPEC K H3YYEHHI0 XUMHH, Y4YHUTh
NpUEMaM PEIICHHs] TBOPYECKUX 3a]ay, MOUCKY albTEPHATHBHOTO PELICHHUs, KOMOMHHPOBAHUIO
paHee M3BECTHBIX CIIOCOOOB PpEIIEHWs, aHAJIW3y U CONOCTABJICHHIO Pa3IHYHBIX BapHAHTOB



7) pacmupaTh NMpodecCHOHATBHBIA KPYro3op, 3pyIULHUIO, MOBHIATE OOMMUH YpOBEHBb
00pa30BaHHOCTH U KYJIBTYPBI.

[lepeuncnenHple 3aJa4d  OXBAaTBIBAIOT IIUPOKUH Kpyr mnpoOieM BOCIUTAaHUS U
JIOTIOJTHUTEIBHOTO 00pa30BaHMs INKOJBHUKA, PEIIEHHE M pealM3anus KOTOPBIX HEOOXOIUMBI
JUISL IOCTHIXKEHUSI TOCTABJIEHHOM 1IEITH.

Ha mpoBenenue 3aHATHH BHEYPOYHOH HeATenbHOCTH «PemieHue pacuéTHBIX 3a1ad IO
XUMHUH» O0TBOAMTCA | yac B Henemo, npenycmorpenHoi ®I'OC (34 yacos B ron)

Metoabl 00yuenus:

Cnoeecnbie: ycTHOE U3NIOXKEHHE, 00bsACHEHHE, (QPOHTAIbHBIE Oecenbl, WHIUBUIYAIbHbIC
Oecenpl.

Haenaouvie: MynbTHUMEOUHHBIE TNPE3EHTALMH, JEMOHCTPALMS, COCTABICHHUE OIOPHBIX
KOHCIIEKTOB, CXEM, TaOJIHII;

Ilpakmuyeckue: pemenue 3anad4, OBP, reHermueckux npeBpalleHHH, NPOEKTHasA
JeATeIbHOCT, OPraHU3allMOHHAs IEATENIbHOCTD, COCTaBICHHE MOPTHOIIHO.

®opMBbI OPraHU3alHH JeATeIbHOCTH YYaLHXCH
I'pynmoBasi, HHAMBUIYAILHO-TPYIIIIOBAs, HANBHyaJIbHASL, IAPHAS.

®opMbl NPOBEACHHUS 3aAHATHI

1) nexmus;

2) mpaKkTHKYyM;

3) 3ammTa MpoOeKTOB;

4) KOHCYJIbTaITHS,

5) npe3enTanus nopgonuo;

6) MacTepckas 1o pelIeHHIO 3a/1ay.

®opMbI H METO/AbL, TEXHOJIOTHH N0 ¢popmupoBanuio YY/I:
1) imunocTHBIE YY ]
TEXHOJIOTUs BeieHHus npobiieMHoro quanora (aBrop E.JI.MenbHuKOBA);
2) peryasituBHbie YY /]
pabora c kapTo# ypoka;
NIPUMEHEHHE METOIUKU Oe30TMeTouHOro o0yuenus (asrop I'.A.Llykepman);
paboTa Mo caMO- U B3aHMOKOHTPOJIIO YCTHBIX W NMUCHMEHHBIX OTBETOB (IO 3apaHee
OInpeeIEHHBIM KPUTEPHsIM, 00pa3iam);
3) yueOHo-n03HABaTeAbHbIE YY /|
pelLIeHHEe IPOEKTHBIX 3a/ay;
IPUMEHEHHUE clloBapei, cnpaBouHukoB, UKT — TexHonoruii;
muddepeHpanys 3a1aHuiA;
NPUMEHEHHE TBOPUYECKUX 3aJaHHH, MPAKTUKO-3HAYMMBIX 33JaHUM.
4)KOMMYHHMKATHBHbIE
3alUTa POEKTOB;
IpyNIoBasi, WHAWBUAYAIbHO-TPYNINOBAs, WHAWBUAyalbHasi, MapHas OpraHU3aLlus
3aHATHH

Oxunnaemblie pe3yabTarhl GpopmupoBanus Y'Y/

1. Jluunocmmuovie ynueepcanbnoie yueoHvie oeiicmeun

— Pa3nuuare OCHOBHBIE HPaBCTBEHHO-ICTETHUECKUE TTOHATHS;

— OueHuBaTh CBOM U YYXKHE NMOCTYTIKH;

— AHaIM3upOBaTh U XapaKTEepPU30BaTh SMOLMOHATIbHBIE COCTOSIHUS U 9yBCTBa



OneHuBaTh CUTYAIMH C TOYKH 3PEHHS IPABUII IOBEICHUS H ITHKU;

ITposABIIATH B KOHKPETHBIX CUTYAIMSAX JOOPOXKENATENbHOCTD, IOBEPHE BHUMATEIbHOCTD;
BrIpaxaTh MOJIOKHUTENBHOE OTHOILICHUE K IIPOLIECCY MTO3HAHHS;

IposiBATH BHUMaHUE, YAUBICHUE, JKeTaHHe OONbILe y3HATD;

OueHnBaTh COOCTBEHHYIO Y4eOHYIO IEATEIbHOCT: CBOH JOCTHIKCHHU,
CaMOCTOSITEILHOCTh

IIpuMeHSATH MpaBHiIa AEJIOBOr0 COTPYIHHYECTBA: CPABHHBATH Pa3HBIE TOUKH 3PEHHUS;
CUMTATBHCS C MHEHHEM JPYTOro 4eIoBeKa, HHUIIHATHBY, OTBETCTBEHHOCTh, IPHYHHBI
Hey/a4; POSBIAThH TEPIIEHHE U T0OPOXKENaTeNbHOCTD B CIIOPE, AUCKYCCHH, TOBEPHE K
cOOECEeTHHKY.

Pezynamuensie ynugepcaivhole yuedOHbsle Oelicmeusn

VY nepxuBaTh LIeb JEATEIBHOCTH 10 NMOJY4YEHHUS €€ pe3ysbTaTa;

ITnanupoBaTh pemieHHe y4eOHOM 3a1a4H;

OneHuBaTh BECOMOCTh IMPUBOJHMBIX JOKA3aTENbCTB U paccyxaeHud (ybeauTenbHo,
JI0XKHO, UICTUHHO, CYLIIECTBEHHO, HE CYILIECTBEHHO);

KoppeKkTupoBaTh 1esSTeIbHOCTh: BHOCHTh M3MEHEHHS B IPOLIECC C YYETOM BO3HMKILIHMX
TPYAHOCTEH H ONIMOOK, HaMEeYaTh CIOCOOBI UX YCTPAaHEHHS;

OcymiecTBIATh HTOTOBBIH KOHTPOJIb IEATEIBHOCTH («4TO CIEIaHO0)») U MOONEPALOHHBIN
KOHTPOJIb («Kak BBIIOJHEHAa KaxJas oOnepaius, BXOAfAIIas B COCTaB y4ueOHOro
JEHCTBUAY);

OuenuBaTh pe3ynbTaThl AEATEIBHOCTH;

AHanu3upoBaTh COOCTBEHHYIO paboTy;

OueHuBaTh YpPOBEHb BJIAJICHHS TEM MU WHBIM Yy4eOHbIM JeWcTBHEM (OTBEYaTh Ha
BOIPOC «UTO 5 HE 3HAIO H HE YMEIO?»).

3. IlosnaéamenvHbie yrusepcanvHbie yueOHbvle 0elicmeusn

AHaM3UpPOBAaTh  PE3YyNIbTAThl JJIEMEHTAPHBIX HCCIENOBaHWH, (HUKCHPOBaTh HX
pe3yJIbTaThI;

Bocrnpou3BoauTe Mo mnamMiaTH HHPOPMALUIO, HEOOXOAMMYIO IS pEUIeHHs YydeOHOM
3a/1a4u;

[TpuMeHsATH TaOMUIIBI, CXEMBI, MOJEH VI OTY4EeHUs HHPOpMAIUH;

IIpe3eHTOBaTH MOATOTOBICHHYIO HHPOPMAIHIO B HATJISAAHOM U BepOaJIbHOM BUJE;
[TpuBOAMTE MpUMEPHI B KAYECTBE JOKA3aTEIbCTBA BHIIBUTAEMBIX MOJIOXKECHUH;
BEINONHATE y4eOHBIC 331a4H, HE UMEIOIIUE OJHO3HAYHOTO PELICHHUS.

4.KommyHnuxkamuenbsie ynueepcaivrble yuebHvie oeucmeusn

BocnpuHEMaTh TEKCT ¢ Yy4E€TOM IOCTaBICHHOW y4eOHOM 3aJaud, HaXOAMTb B TEKCTE
HHPOpPMALHIO, HEOOXOIUMYIO [UIS €€ PEILICHHUS;

CpaBHUBATh pa3HbI€ BU/IbI TEKCTA;

CocTaBisaTh IJI1aH TEKCTA;

OdopMIIATE AUATIOTHYECKOE BHICKA3bIBaHHE B COOTBETCTBHH C TPEOOBaHHSAMH PEYEBOIO
JTHKETA.

Dopmamu omuémnocmu 10 U3Yy4EHUIO TAaHHOTO Kypca MOTYT OBITh:

KOHKYpPC (KOJIM4ECTBEHHBII) YHCIIa PEIIEHHBIX 3aa4;

COCTaBJIeHHE COOpPHHKOB aBTOPCKMX 3aJady [0 pa3IuYHbIM TeMaM (HampHMep,
«MemuiHay, «KOIOTUA» U T.1.)

3a4€T M0 PEILIECHUIO 3a/1ay.



Pa3pea 2. Conep:xxanue y4eOHOro npeamMera

BBenenue (2 yaca)

3HAKOMCTBO C LEISIMH M 3aJadyaMy Kypca, ero cTpykTypod. OcHOBHbIE (H3HYECKHE H
XHUMHYECKUE BETUYHHBI.

Tema 1. MatemaTH4eckue pac4éTbl B XHMHH (7 4acoB)

BonmoponHas enuHuMua aTtoMHOM Maccel. OTHOCHTENbHas aTOMHas M MOJEKYJspHas
Macchl. HaxoxieHne OTHOCUTENBHON MOJIEKYISPHOH Macchl 1o (popMyJie BEImECTBa.

MaccoBas 10Jii XHMHYECKOTO 3JIEMEHTa B CIOXHOM BemecTBe. Pacy€r mMaccoBoil n1omm
XHMHYECKOr0 JJieMeHTa o ¢opmyne BemectBa. HaxoxnaeHue ¢opMynasl BemiecTBa IO
3HAYEHHSM MaCCOBBIX JI0JIel 006pa3yrolHX €ro 3J1EMEHTOB.

OO6bEMHas 1011 KOMIIOHEHTA ra30BOH CMECH.

ITonsitne 06 00BEMHOM N07€ KOMIIOHEHTA ra30BOM CMECH M Pacd€Thl C MCIOIb30BAHUEM ITOIO
MIOHATHSL.

MaccoBasi 101151 paCTBOPEHHOTO BEILIECTBA.

PacTBOpEI, pacTBOpUTENL U PaCTBOPEHHOE BelIECTBO. II0HATHE O KOHIIEHTPAIMH PACTBOPEHHOIO
BemecTBa. MaccoBasi J0Jsi pacTBOPEHHOIO BEIECTBA M PAacyYEThl C HCIOJIL30BaHHEM 3TOIO
TIOHATHSL.
MaccoBast 10 IpUMECEH.
[ToHsiTHE O YMCTOM BENIECTBE M NpUMecH. MaccoBas 1o NMpHMecH B o0pasie HCXOJHOTo
BemecTBa. OCHOBHOE BemecTBO. Pacy€r Macchl OCHOBHOIO BEILECTBA 10 Macce BELIECTBA,
COZEPXKALIErO OMPEACNEHHYIO AONI0 MpUMeced M Jpyrue MoAU(HUKAIMOHHBIE PacdéThl C
HCIIOJIB30BaHMEM ITHX ITOHITHH.
Tema 2. KosimuecTBeHHbIE XapaKTePHUCTHKH BeliecTBa (6 yacos)
OCHOBHbBIE KOJTHYECTBEHHBIE XapAKTEPUCTHKHU BEILIECTBA.

ITocrosinnass ABoraapo. KomugectBo BeniectBa. Monb. Monspaas macca. MossipHbIit
00bEM razoobpasHoro BemiecTBa. KpaTHble €OUHMIIBI KOJIMYECTBA BEUIECTBA — MHJLIMMOJb U
KWIOMOJIb, MHIUIMMOJIIDHAasE M KHJIOMOJISIDHAs MaccChl BEIIECTBA, MHJUIMMOJIPDHBIA M
KHJIOMOJISIPHBIA 00BEMBI ra3000pa3HbIX BEIIECTB.

PacuéTel ¢ MCNONB30BAaHHMEM MOHATHH «KOJIMYECTBO BEILECTBA», «MOJIIpHAs Maccay,
«MOJSIpHBIA 00BEM ra30By», «IIOCTOSTHHAs ABOTaIpo».

PacuérHbie 3agauu. 1. BplunciieHHE KOJIMYECTBA BEILECTBA IO H3BECTHOMY YHCIY
YacTHI] 3TOrO BemlecTBa. 2. BbIuMCIeHHE Macchl BEIIECTBA IO H3BECTHOMY KOJIHYECTBY
BemecTBa. 3. BpluncieHHe KOIMYECTBa BEIIECTBa IO HM3BECTHOMY 0OBEMYy BemecTBa. 4.
Beluncnenne yncia 9acTuUIl 10 M3BECTHOM Macce BEIIECTBa.

5. Omnpenenenye OTHOCUTENBHOM IUIOTHOCTH rasa.
Tema 3. KoanyecTBeHHbIE XapAKTEPHCTHKH XHMHYECKOI0 npoiecca
(15 gacoB)

Pacuér xosmmyecTBa BemIECTBA, MAacChl WIM 00bEMA MCXOIHBIX BELIECTB M INPOMLYKTOB
peaKLuu.

PacuérHbie 3a7a4u. 1. BoruncieHue o XMMHYECKUM YPaBHEHHUSIM Macchl, 00bEMa MK
KOJIMYECTBA BEIIECTBA [0 W3BECTHOM Macce, 00BbEMY WM KOJIMYECTBY BEILECTBA OJHOIO M3
BCTYNAIOIIUX B PEAKIHIO BEIIECTB WU MMPOIYKTOB PEAKLIUH.
2. Beiuucnenue Maccel, 00bEMa POAYKTa PEaKIMH, €CJIH OJHO U3 PEarHpyIOLIMX BELIECTB JaHO
B M30bITKE. 3. BhrynicieHne Macchl (KOJIMUYECTBa BellecTBa, 00BbEMA) MPOAYKTa PEaKLMHU, €CIIU
M3BECTHA Macca MCXOJHOrO BELIECTBA, COAEPIKALIETO ONpEeAENEHHYI0 HOMI0 IpuMmecei. 4.
Berancnenne maccel (KoM4yecTBa BenlecTBa, 00bEMa) MPOAYKTa pEaKlyH, €CJIH U3BECTHA Macca
pacTBOpa M MaccoBas JOJsi pPacTBOpPEHHOro BemecTBa. 5. OmnpeneneHHe MacCOBOM HIIH
00BbEMHOM ONMM BBIXOJAa MPOAYKTa OT TEOPETHYECKH BO3MOXKHOTro. 6. Pemenue nemodek
IpEeBPALICHHUSI.

7PacuéThl, CBSi3aHHBIE C KOHLIEHTpAallMEH pacTBOPOB, PAaCTBOPHUMOCTBIO BEIIECTB,



Tema 4. OKHCINTEIbHO-BOCCTAHOBHUTEJIbHBIE peaknuu (4 4aca)
OKHCIIUTEIHO-BOCCTAHOBUTEIbHBIE  peakiud. OKHCIUTEb W BOCCTAHOBHTEID,
OKuclIeHHe ¥ BoccTaHoBiieHHe. COCTaBlIeHHE ypaBHEHHH OKHUCIMTEIbHO-BOCCTAHOBHTEIBHBIX
peakuuii METOIOM JIEKTPOHHOr O OanaHca.
Knaccudukaius OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.
Pa3nen 3. TemaTnyeckoe IIAaHHPOBaHHe ¢ YKA3aHHEM KOJIHYECTBA YaCOB,
OTBOJMMBIX HA OCBOEHHE KAXKI0H TeMbl

Ne

n/n Conepxanne pa3jiena Koa-Bo
4acoB
Beenenne (2 yaca)
1 3HaKOMCTBO C LIEJISIMH U 33Ja4aMH Kypca, €ro CTPYKTYpPOH. 1
2 OCHOBHBIE PU3HUECKIE U XUMUYECKUE BETHYUHBI. 1
Tema 1. MatemaTH4ecKHe pacuyéTbl B XuMHH (7 yacoB)

3 OTHOCHUTENbHAS aTOMHAs ¥ MOJIEKYJIIpHAsl MacChl 1
4-5 | MaccoBasi 10/ XHMHYECKOI'0 3JIEMEHTA B CJIO)KHOM BEILECTBE 2

6 OO0BEMHAS 1011 KOMIIOHEHTA I'a30BOH CMECH 1
7-8  |[MaccoBas 105 BEIECTBA B pACTBOPE. 2

9 MaccoBasi 10151 IPHUMECEH. 1

Tema 2. KosinuecTBeHHbIE XapaKTePHCTHKH BeuecTBa (6 yacos)
10 |OcHOBHBIE KOJIHYECTBEHHBIE XapAKTEPHUCTHKH BELIECTBA. 1
1 BeI4ucIeHHe KOIMYECTBA BELIECTBA 10 U3BECTHOMY YUCIIY YaCTHI] 3TOTO 1

BCHICCTBA.

12 |BeluucieHue Macchl BEIECTBA 10 U3BECTHOMY KOJIMYECTBY BEILECTBA.

13 |BelunciIeHHE KOJMYECTBA BEIIECTBA 10 H3BECTHOMY 00BEMY BEIIECTBA.

14 BrrunciieHHe 4iciIa YacTHIL 110 U3BECTHOM Macce BENeCTBa.

[y (U [ .

15  |OmpeneneHue OTHOCHTEIBHOM IUIOTHOCTH Iasa.

Tema 3. KosinyecTBeHHBbIE XapaKTEPHCTHKH XHMHYECKOI0 nnponecca

(15 yacos)
16 BerancieHHe Macchl IPOIYKTa PEakIMH 10 H3BECTHOH Macce HCXOJHOrO 1
BEILIECTBA.
17 BhIyKCIIeHHE MAaCChl MPOIYKTa PEAKIMHU 110 H3BECTHOMY KOJIMYECTBY HCXOAHOTO 1
BEIECTBA.
18 Beryrcnenne 06bEMa OIHOTO U3 pearupyroOIHX BEILECTB 110 3aJaHHOH Macce 1
[IPOJYKTa PEaKIHH.
19-20 BeryncieHne o ypaBHEHHIO XUMUYECKOH peakiiy (€CIM OJJHO U3 pearupyromux ’
BELIECTB JIaHO B U30BITKE).
21-22 BrraucieHne Maccsl MPOIYKTa PEaKIMH 110 H3BECTHOH Macce HCXOJHOIO )
BEIL[ECTBA, COJACPIKAIIEr0 IPUMECH.
23 BrruncieHne Macchl (KOJIHYECTBA BEILECTBA, 06’béMEt) NPOJIYKTa peakiH, €N 1
M3BECTHA Macca pacTBOPA U MaccoBas O pACTBOPEHHOTO BEIECTBA.
24-25 |'eHeTHyeckas CBS3b MEXIY OCHOBHBIMH KJIaCCAMH HEOPTaHHYECKOH XUMHHU 2
26  |BeryucieHne 00bEMHBIX OTHOIIECHHUH Ia30B 10 XMMHYECKHM YPaBHEHHSM. 1
2728 Pacuérsl, CBS3AHHBIE C KOHueHTpamiueﬁ PacTBOpPOB, PaCTBOPHMOCTHIO BEIECTB, 1
DIIEKTPOIUTHYECKOH TUCCOLHALIMEH.
29-30 |PemeHne KOMOMHHPOBAHHBIX 3a/1a4. 2
Tema 4. OKHCJINTEIbLHO-BOCCTAHOBHTE/IbHbIE peakiuu (4 yaca)
31 OKHUCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 1
39 CocTaBiieHHE YpaBHEHHI OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHi METOIOM 1

PIIEKTPOHHOrO HanaHca.

[am—

33  |Knaccubukanus OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

34  [[loBTOpeHuHe 2

Hroro: 34 yaca




