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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 3J€KTHBHOTO Kypca «XUMHs B 33Ja4ax W YINPaKHEHHSIX» Ui 8
KJlacca, OpPUEHTHPOBAHHAS Ha CONPOBOKACHUE M IOJJEPKKY Yy4eOHOro Inpenmera «XuMUs»
npeaMeTHo obnacti «EcTecTBEHHO — HaydHBIE MPEAMETHI», COCTaBJIEHA B COOTBETCTBHH C
TpeOOBAHUAMU CIEAYIOIUX HOPMATHBHBIX JOKYMEHTOB:

1.  ®epepanbhsiii 3akoH «O06 obpazoBannu B Poccuiickoit ®Denepamum» ot

29 nexabps 2012 r. Ne 273-03.

2. [Tpuka3 MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit ®Penepanuu
ot 17 nexabpst 2010 1. Ne 1897 «O6 yrBepx)aeHuu (enepasbHOro rocynapcTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO 00IIero o0pa3oBaHus» (B peldaklUu MpUKa3a
Muno6puayku Poccun ot 31 nexadbps 2015 1. Ne 1577«0O Baecenuun usmenenuii B ®I'OC
000, yrBepxkeHHbIH prkazoM MunoopHayku PO ot 17.12.2010 Ne1897»).

3.  Ilpumepnass ocHOBHasi oOpa3zoBaTeibHAs MMPOrpaMMa OCHOBHOTO OOIIETO
obpazoBanus OpoOpena DenepaibHBIM y4EeOHO-METOAMYCCKHM OOBEIUHECHUEM TIO
obrreMy obpaszoBanuio [Iporokon 3acenanus ot 8 anpesst 2015 r. Ne 1/15.

4.  TlocranoBnenue ['1aBHOro rocyaapCTBEHHOr0 caHUTapHOro Bpaua PD ot
28 cents6ps 2020 roga Ne 28 OO0 yrBepxkaenun canutapubix npasun CII 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYEeCKHEe TpeOOBaHUS K OpraHU3alMsIM BOCIUTAHUS U
00y4YeHHs1, OTJIBIXA U 03[JOPOBIICHUS JETECH U MOJIOJICHKI.

5.  Tlonoxenue o pabo4yux mporpaMmax y4eOHBIX IPEIMETOB.

Pemenne 3ama4 u BBINOJHEHHE YNPAXHEHWH 3aHMMAeT B XMMHYECKOM OOpa3OBaHHU
BaAXHOE MECTO, TaK Kak »dTO OJMH M3 NpUEeMOB OOyuYeHHUs, IOCPEACTBOM KOTOPOTO
oOecnieunBaercs Oosiee TiyOOKOE M MOJHOE YCBOEHHME Y4eOHOro marepuana mo Xumuu. UtoOsl
HAyYUThCS XHUMHH, M3yYEHUE TEOPETUYECKOTr0 MarepHuaia JIOJDKHO  COYeTaThCs  C
CHUCTEeMAaTUYECKUM HCIIOIh30BAaHUEM PEIICHUS PA3IMYHBIX 3a7a4 U BBIIIOJIHEHUS yIIPaXKHEHUN

Perenne 3a1a4y U BHIMOJIHEHNUE YIPAXKHEHUH COACHCTBYET KOHKPETU3AIMH U YIIPOUCHUIO
3HAHWUW, Pa3BUBAET HABBIKU CAMOCTOSITENBHOM paOOThI, CIYXKHUT 3aKpPEIUICHUIO B TaMSITH
yUYaluxcs XUMUYECKMX 3aKOHOB, TEOpUH W BaKHEHIIMX MOHATHHA. BeimonHeHue 3amady u
VIpaXHEHUH pacIIupseT Kpyro3op YYalluXcs, ITO3BOJIIET YCTAHABJIMBATH CBS3U MEXKIY
SBJICHUSIMU, MEXIY TNPUIMHONW | CIICJICTBUEM, pPa3BUBAeT YMEHHE MBICIUTh JIOTHUYECKH,
BOCIIUTHIBAET BOJIIO K TMIPEOJIOJICHUIO TPYAHOCTEH. YMEHHWE pemaTh 3a7add, BBITOIHSITH
VIIpa)XKHEHUS SBISIETCS OJHUM W3 TIOKa3aTellell ypOBHS Pa3BUTHS XHUMHUYECKOTO MBIIUICHUS
y4amuxcs, TTyOuHbl YCBOSHHS HMH Y4€OHOTO MaTepHaa.

[IporpaMma 31E€KTUBHOTO Kypca «XWUMHUsS B 3afjauax U YINPaKHEHUAX» MpeIHa3HaueHa
JUISL ydamuxcst 8 Ki1accoB 0011eo0pa3zoBaTenbHOM MKOIbL. B MIKOIBHON IporpaMMe CyiecTByer
AMU30/IMYECKOE BKIIOYCHHUE PACUETHBIX 3a7ad B CTPYKTYPY YpPOKa, UTO CHUKAET TUIAKTHIECKYIO
pOJb  KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH, ¥ MOXXET TPHUBECTH K TIOBEPXHOCTHBIM
MPEJCTaBICHUSAM Y YydYalluXxcs O XHWMHU3ME TPOIIECCOB B TIPUPOAE, TEXHUKE W BHI3BAThH
3aTpy/[IHEHUs B JalbHEHIIeM wn3ydeHWH Xumuu. Co3HATeIhbHOE HW3YUYeHHE OCHOB XHWMHUHU
HEMBICIIAMO 0e3 TIOHMMAaHUs KOJTMIECTBEHHON CTOPOHBI XHMHYECKHX TPOIIECCOB.

MaremaTuueckuid amnmapar, HUCHOJb3YEeMbId ISl PELICHHS MpeajiaraéMblX 3a1ad U
yIpaXHEHUH 3JIEKTUBHOTO Kypca M0 XUMHUHU HE CII0KEH, TaK Kak 0azupyeTcsl Ha 00IIEen3BECTHBIX
pacderax 3amad, (opmysiax, KOTOpble OOydJarolmmecs W3y4daloT Ha ypoKaxX XHMHH, (DU3UKH.
OOydeHue 1Mo mporpamme 3JeKTUBHOTO Kypca MOMOXKET Y4alluMCSl OCYIIECTBUTH BBIOODP IS



MOCTIEeTYIOEro 00y4eHus, a YUUTENI0 AACT BpeMs JUIsl 3aKpEIUICHUs] IPOTPaMMHBIX HABBIKOB H
YMEHUH 110 XUMHUH.

IIpu paspaborke maHHOW pabouell MporpamMMmbl YUYUTHIBAIHUCH ITOJIOXKEHUS OCHOBHOMN
o0pa3oBaTeNpHOW MpOrpamMMbl, a TakXke THUI W BUJA 00pa30BATENbHOIO YUPEKICHMS,
o0Opa3oBaTenbHbIC MOTPEOHOCTH | 3aMPOCH YYACTHHKOB 00pa30BaTEIHbHOTO MPoIecca.

Pabouas mnporpamMMa cocCTaBi€Ha C YYE€TOM OCHOBHBIX HAIlpaBJICHUH IPOTrpaMMBI
Bociutanust MBOY Morteirunckas CIL. Ocobasi ponb OTBOIUTCS BOCHUTAHUIO TyXOBHO -
pa3sBUTON JIMYHOCTH, (HOPMUPOBAHHIO TYMAaHUCTHUECKOTO MHUPOBO33PEHHUS, TI'PaKJaHCKOIO
CO3HAHUS, YyBCTBA MMATPHOTH3MA.

ue.]'ll/l Kypca:

* pa3BUTHC JHMYHOCTH OOYYAIOIIUXCS, MX HWHTEIUICKTYyalbHBIX M HPAaBCTBEHHBIX KayecTB,
(dbopMHpOBaHHE TYMAHHCTHYECKOTO OTHOIICHUS K OKPYKAIOUIEMY MHPY H SKOJOTHYCCKU
1eJIeCO00Pa3HOr0 MOBEICHHS B HEM,

* TNOHMMaHWe OOYyYarOIIMMHUCS XUMHH KaK IPOU3BOJMUTEIILHOW CHJIBI OOIIecTBa M Kak
BO3MOXXHOU 001acTh OyayIie mpopecCHOHATBHON NeITeIbHOCTH;

® Pa3BUTUC MBIIIJICHUSA 06yqa}0m1/1xcs1 MNOCpCACTBOM TaKHUX IIO3HABATCIIbHBIX y‘~I€6HI)IX
JCUCTBUH, KaK YMeHHE (HOPMYIHPOBATH IPOOJIEMY U TUIIOTE3Y, CTABUTD LIEJIU U 3a/1a4H, CTPOUTH
IUTaHBI JIOCTMIKCHUSI 1IeJed M pEIICHUs TOCTABJICHHBIX 3aja4, OIPEIeNATh IOHSTHUS,
OrpaHUYMBATh UX, OMIMUCHIBATh, XaPAKTEPH30BATh U CPABHUBATH.

OcHOBHBIE 32/1a4M Kypca:
e 3akperuicHHe, CUCTEMATH3AIHs, PACIIHPEHUE 3HAHUH YJIaIIuXCsl B 00JIACTH PEIICHUS

pacueTHBIX 3a7ja4 U BBIIOJIHEHUS YIPAXHEHUH 110 XUMUU;

e 3aKpeIuieHHNEe XMMHMUYECKUX 3aKOHOB, TEOPUM U Ba)KHEUIINX MTOHATHH;

e Pa3BuTHe MO3HABaTEIHLHOI'O MHTEpECa, MHTEUIEKTYaJbHBIX CIHOCOOHOCTEH B mpolecce
[IOMCKA PELICHUM.

e KoHKkpeTH3anus XMMHUYECKUX 3HAHHM [0 OCHOBHBIM pa3/eliaM IIPEeIMETa;

e Pa3BuUTHE HaBBIKOB CAMOCTOATEIbHON PadOTHI;

e Pa3BuTHE YMEHUN JIOTUYECKU MBICINTD, BOCIIUTAHUE BOJIM K IIPEOJOJIEHUIO TPYIHOCTEN,
TPYIOTFOOUS U JOOPOCOBECTHOCTH;

e dopMmupoBaHHMe y yyalllUXCsl HHTepeca K XMMHUH, JHOO03HATEIbHOCTH, TBOPUECKUX
CHOCOOHOCTEH.

QOcol0eHHOCTH Kypca:
® UCIONB30BaHUE 3HAHUI 110 MaTeMaTuke, PU3nKe, OUOIOTHH;

® COCTaBJICHUEC aBTOPCKUX 3ada4 U UX PCIICHHUE,
¢ PCHICHUC KOHTCKCTHBIX 3a/1a4;
¢ JCIIOJIb30BAHUEC MECTHOT'O MaTCpUualia 1JIs1 COCTABJICHUA YCJ'IOBI/Iﬁ 3aaad.

Oco0eHHOCTH KJIACCOB: 0011€00pa30BaTEIHHBIN

MecTo npeavera B y4eOHOM IJIAHE IIKOJIbI:
DNEeKTUBHBIN Kypc «XUMUS B 3a7a4ax U yIIPaXHEHUAX» MpeaMeTHON obmactu «EcTecTBeHHO —

Hay4yHbIE IIPEIMEThI» U3y4aeTcsl B OCHOBHOM 11KoJie B TeueHue 1 roga B 8 kiacce — 36 vacos; 1
4ac B HEJEIIIO.
[Tporpamma peanusyercs 3a CUCT YaCOB BapUaTHBHOM YacTH y4eOHOTO IUIaHa.



Cpoxu peanauzanuu nporpammepi: 2023 — 2024 r.r.

Hcnoap3yembie 00pa3oBaTe/ibHble TEXHOJIOIMH:
*  HMudopManoHHO — KOMMYHHKAIIMOHHBIE TEXHOJIOTHH.

* 310poBbe-cOeperaroime TEXHOIOTHH.
*  JIMYHOCTHO-OPUEHTHUPOBAHHBIE TEXHOJIOTUU

®opma opranuzanny 00pa3oBaTeaIbHOIO MPOLECCA — KJIACCHO-YPOUHAs:
¢  VYPOK KOMIUIEKCHOI'O IIPUMEHEHUS 3HAaHUI

e  VPOK 3aKperuieHUs 3HaHUM.

e  VYpok 00001IeHNS ¥ CUCTeMAaTH3AIMH 3HAHUH.
e  YPOK KOHTpOJIs, OLIECHKU U KOPPEKIUU 3HAHUM.
e  YPOK-IIPaKTUKYM

@opMEI paGOTERI € YYAIIUMUCSH:
pabota B MajibIX rpymmax (2-5 uenosek);

IIpOeKTHas padoTa;

MOJIrOTOBKA CO00IIeHNH/ pedepaTos;
UCCIIeI0BaTeNbCKas AEATEIIbHOCTD;
I/IH(l)OpMaIII/IOHHO-HOI/ICKOBaﬂ ACATCIIBHOCTD,
BBITIOJIHEHUE MPAKTHYECKUX U TAOOPATOPHBIX padoT.

DopMbI KOHTPOJIS:
e CamocrosTenbHas padoTa y4aluxcsi Ha ypoKe U J0Ma;

e B3sanmo — ¥ caMOKOHTPOJIb IIPH ITOMOIIM 00pa3lioB peleHHs 3a1a4d U YIPa)KHEHUH;

PaGouasi nporpaMma 3JeKTHBHOILO KVpPCa 10 XMMHUM /s 8 Kjaacca pa3padoTaHa ¢ V4eToM

HCII0Jb30BAHMSA 000pyIoBaHus neHTpa «Touka pocray
Hcnonb3oBanue obopynoBanus nentpa «Touka pocta» mpu peanusanuu gaHHoi OIT

MO3BOJISIET CO3/ATh YCIIOBUS:

® IS PaCUIMPEHUs COJIEPKaHUs IIKOIbHOTO XMMHUECKOTO 00pa30BaHuUs;

® JJIsd IMOBBIILICHUS IO3HABaTEILHON aKTUBHOCTHU O6yanOHII/IXCSI B eCTeCTBeHHO-HaquOﬁ
obnacry;

e ISl Pa3BUTHSI JINYHOCTH peOCHKA B TIpoIiecce 00yUeHUs] XUMHH, €T0 CTIOCOOHOCTEH,
(GhOopMHUPOBAHUS B YAOBICTBOPEHHUS COIMATHHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

® I pa60TBI C O)IapéHHI)IMI/I IIKOJBbHUKaMH, OpPraHu3alui HMX pPasBUTHUA B PaA3JIMUYHBIX
obmactsx 0Opa3oBaTeNbHOM, TBOPUECKOM EATEIHHOCTH.

[Mpumensiss 1udpoBble JTadOpaTOPUM Ha YpPOKaX XUMHH, YYal[Uecs CMOTYT BBIOJHATH
nabopatopuple  pabOTBl 1O TMpOrpaMMe OCHOBHOM IIKOJBI, a Takke HabmoaaTh
JIEMOHCTPAIIMOHHBIC IKCIEPUMEHTHI, MPOBOJAMMBIC YYHTEIEM C HCIOJIh30BAaHUEM MH(PPOBOIA
nabopaTopHHu:

Jlabopamopnas paboma Nel «Ananu3 nouswvi»

Jlabopamopnas paboma Ne2 «Xumuueckue peakyuu 80Kpy2 HAC»

Jlabopamopnas paboma Ne 3 « Tennosoti a¢pgpexm pacmeopenust eugecma 6 800e»
Jlabopamopnasa paboma Ne 4. «H3yuenue 3a8ucumocmu pacmeopumocmu 6euwecmed om
memnepamypbol»

Jlabopamopnas paboma Ne 5«llepecviwyennviii pacmeopy



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA DJEKTUBHOI'O KYPCA
CopnepikaHue MPOrpaMMBbl JICKTHBHOTO Kypca «XUMHs B 3ajadax U YHPaKHECHHSIX)
HAIPaBJICHO Ha JIOCTIKCHUE PE3yJIbTaTOB OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHOM MPOrpamMMbl
OCHOBHOTO o0miero oOpa3oBaHusi B 4YacTd TpeOOBaHUM, 3alaHHBIX (eaepatbHbIM
TOCY/IapCTBCHHBIM ~ 00pa30BaTeNbHBIM CTAHAAPTOM OCHOBHOTO 00mero o0Opa3oBaHHS K
npeaMeTHO obnactu «EcTecTBeHHO — HaydHbIe mpenMmersl». 1o 3aBepiieHHH >JIEKTHBHOTO
Kypca 1O XUMHM oOOydaromecs JIOJDKHBI — OBJAAETh  CICAYIOIIMMH  JIMYHOCTHBIMH,
MeTanpeIMETHBIMU M IIPEJAMETHBIMU PE3yIbTaTaMU:
JIMYHOCTHEIE Pe3VILTATEI
® YyBCTBO FOPJOCTH 332 POCCHHICKYIO XMMHUYECKYIO HAyKY U JIOCTH)KEHHS YUCHBIX;
® YBAXCHHUE U NMPHHATHE JOCTIKEHUN XUMHUU;
® YBAKCHHUE U YYET MHCHHI OKPYKAIOIIUX K JINYHBIM JJOCTHKCHUSM B U3yYCHUU XUMUH,
e HEOOXOIMMOCTH CAaMOBBIPAYKEHUS, CAMOpEaTU3ali1, COLUATBHOTO TPU3HAHNUS;
® 0CO3HAHHE CTENCHH F'OTOBHOCTH K CAMOCTOSTEIBHBIM MTOCTYIIKAM U JACHCTBHUSM,
OTBETCTBCHHOCTH 33 UX PE3yJIbTATHI;
® VHHUIMATHBHI ¥ JI0O003HATEIHLHOCTH B U3yYECHUH BEIIECTB M MPOLIECCOB;
e yOSKICHHOCTH B HEOOXOJMMOCTH Pa3syMHOIO HCIIOJb30BaHMs JIOCTHKCHUH HAyKH H
TEXHOJIOTHIA;
® yMCHHE YCTAHABJIMBATh CBSI3M MEXIY IEIbI0 M3YYCHHS XUMHHU U TEM, UL 4YEro 3TO
HY)KHO; CTPOUTH >XM3HEHHbIE M MNPOPECCHOHAIBHBIC IUIAHBI C YYETOM YCIIEIIHOCTH
U3y4YCHUS] XUMHUU U COOCTBEHHBIX IPHOPUTETOB.

METaﬂgegMeTHLIe PE3VIbLTATDI
® HCIOJb30BAHUC PA3JIMYHBIX MCTOYHHKOB XHUMHYECKOM I/IH(l)OpMaIII/II/I; IIOJIy4YCHHUE Takou

uH(poOpMalliK, €€ aHadu3, MOJrOTOBKA Ha OCHOBE AITOTO aHaiuu3a HHQPOPMAIMOHHOTO
MPOJIYKTa U €r0 MPE3EeHTAaLINS;

® T[PUMEHEHHE OCHOBHBIX  METOJOB  TMO3HaHUs  (HAONIOJEHMS, OSKCIEPUMEHTA,
MOJICTTUPOBAHUS, U3MEPEHUS U T. 11.) U1 U3YUYCHUS XUMHUECKUX 00BEKTOB;

® UCIONB30BAaHHWE OCHOBHBIX JIOTMYECKUX OMNepanuid (aHanmu3a, CHHTE3a, CPaBHEHMS,
0000111eHus, 10Ka3aTeIbCTBA, CUCTEMAaTH3aIUH, KJIacCU(PUKALUN U JIp.) IPU U3YUEHHH
XAMHYECKUX 00BEKTOB;

e ompejeneHue 1enel 1 3a1ad yueOHON U UCCIeN0BaTEIbCKOM NEATEIBHOCTH U MyTeH X
JIOCTHIKEHHUS,

IlpenveTHbIe Pe3VILTATEI
B no3naBarenbHO# cepe

3Hanue (MIoOHUMAaHue):

® XHMHYECKONH CHMBOJIMKH: 3HAKOB XHMHYECKUX DIIEMEHTOB, (OPMYI XHUMHUYECKUX
BEILIECTB, YPABHCHUN XUMUYECKUX PEAKIINH;

® BAKHEUIIMX XMMUYECKUX IMOHATHI: BELIECTBO, XUMHUYECKUM AJIEMEHT, aTOM, MOJIEKYIIA,
OTHOCHUTEJIbHBIC aTOMHAsA U MOJIEKYJISIpHAsi MacChl, BAJIECHTHOCTb, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIN 00bE€M, PaCTBOPHI, XUMHYECKasT PEaKITNS,

e (HOpMYIHPOBOK OCHOBHBIX 3aKOHOB M TEOPHH XMMHU: aTOMHO-MOJEKYISIPHOTO YUCHHS,
3aKOHOB COXPaHEHHMS MACChl BEILIECTB, TOCTOSTHCTBA COCTaBa BEILIECTB, ABOTaipo;

® QIrOpUTMA PEUICHUS PA3IMYHBIX TUIIOB PACUETHBIX 3a/]ad4.



YMeHne Ha3bIBaATh:

® XHUMHYCCKHUEC JJICMCHTHI,
® COCOAMHCHUA M3YYCHHBIX KJIACCOB HCOPIraHUYCCKHX BCUICCTB,
VYMeHnune xapakTepru30BaTh:

® XHUMHYECKHE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB (KUCIOPO, OKCHJIBI, BOJIOPO/I, BOJIA).
CocraBiieHue:

e (HopMyIl HEOPTAHUYECKUX COCTMHECHUN M3yUYEeHHBIX KIaCCOB;

® YpPaBHEHUU XMUMHYECKHUX PEAKIUU.
Brluncaenue:

® MacCOBOH JIOJIM XMMHYECKOTO dJIEMEHTA 10 (OopMyJie COSANHCHHUS,

® MacCOBOM JI0JIM BELIECTBA B paCTBOPE;

® Macchl OCHOBHOTI'O BEIIIECTBA 10 U3BECTHOM MacCOBOM J0Ji€ MPUMECEH;

e 00BEMHOI JOJIH KOMIIOHEHTA Ia30BOM CMECH;

® KOJMYECTBA BEUIECTBA, 00BhEMa WJIM MAacChl BELIECTBA MO KOJIMUYECTBY BEIIECTBA, 00bEMY

WJIM MACCE PEAreHTOB WM MPOJYKTOB PEAKIIUU.

Hcnonp30Banue IpHOOPETEHHEIX 3HAHUI M YMEHUN B IPAKTHYECKON IEATEIbHOCTH U

IIOBCEIHEBHOM JKU3HU.

® JJIA 0€e30I1aCHOTIO 06paH_[eHI/I$I C BCHICCTBAMU U MaTCpUalaMi B MMOBCEIHEBHOM KU3HU

e i OOBSICHEHUS OTAEIBHBIX (PaKTOB U IPUPOIHBIX SBJICHUI;

¢ I IPUTOTOBJICHUSA paCTBOPOB SaI[aHHOfI KOHLCHTpPAIUH.
B cdepe 6e30macHOCTH KH3HEAEATEIbHOCTH
o (CoOmomeHue TMpaBUI TEXHUKH OE30MACHOCTH TMPH TMPOBEACHUM XHUMHUYECKOTO
IKCIIEPUMEHTA;

B pe3yabTare 0cBOEHUSI MPOrpaMMbl 3JI€KTUBHOT0 Kypca_00yyaniniics HAVUMTCH:
* (opMyTUpOBaTh WM3y4YEHHBIE TOHSTHSA: BEIIECTBO, XMMUYECKUN DJIEMEHT, aTOM, MOJICKYJIa,

IMpOCTOC U CJIOKHOC BEIIECCTBO, XUMHUUCCKAA PCaKIUA, BUAbl XUMUYCCKHUX peaKHI/Iﬁ UT.II;

* ONpeeATh 10 (GOpMyJIaM COCTaB HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB, YKa3bIBaTh
BaJICHTHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB;

* pa3bACHATH MH(POPMAIIHIO, KOTOPYIO HECYT XUMHUECKHE 3HaKH, (DOPMYJIbI U YPaBHEHUS;

* (opMyIHPOBATH OCHOBHBIE 3aKOHBI XUMHU — TMOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJIIPHOTO
CTPOEHUSI, COXPAaHEHUS MaCChl BEIIECTB, 3aKOH ABOTaIpo;

* IPOU3BO/INTH XUMUYECKHE PACUETHI C HCIOJIB30BAaHUEM MOHITHN «MaccoBasi OIS BEIIECTBA B
CMECH», «KOJMUYECTBO BEILECTBAY, «MOJISPHBIH 00BeM» IO (hopMyJIaM U ypaBHEHUSAM pEaKIuii;

* coburo1aTh paBuiia 0e30macHoi paboThl B XUMUYECKOM KaOuHeTe (j1aboparopun).

OO0yyammiicsi NOJAVYHUT BO3MOKHOCTE HAVUNTLCH:
* PaznmnuaTh XUMHYECKHE OOBEKTHI (B CTAaTHKE):

— XUMHYCCKUC IJICMCHTBI U ITPOCTHIC BCUICCTBA,

— CUCTCMATUUCCKHEC U TPUBHUAJIbHBIC TCPMUHLIL XHUMHUYECKOUN HOMCHKIJIATYPbI;

— 3HAKOBYIO CHCTEMY B XMMHHU (3HAKH U (HOPMYJIbI, HHACKCH U KOA(D(UIIMEHTHI, CTPYKTYpHBIE
Y MOJIEKYJISIpHBIE (POPMYJIIBI).

* PaznnuaTth XUMHYECKHE OOBEKTHI (B TMHAMHKE):

— (pu3mUeckre U XUMUYIECKUE CTOPOHBI TIPOIIECCOB PACTBOPCHHSI,

— CXEMBI ¥ YPaBHEHHSI XUMUYCCKHUX PEaKITHiA.



* COOTHOCHUTS:!

— 9K30TEPMUYECKHE PEAKIIMU U PEAKIIUU TOPCHUS;

— HEeo0X0UMOCTh XMMHUYECKOTO IMPOU3BOJICTBA U TPEOOBAHUI K OXPAHE OKPYKAIOIIEH CPEIbI;
* [IpoBOIUTE pacyeThl 10 XUMUIECCKUM POPMYJIaM B YPABHCHHUSIM:

— JUTsI BBIBO/IA (DOPMYJTBI COSIMHEHHS 10 MAaCCOBBIM JIOJISIM DJICMEHTOB;

— c ucnonb3oBanreM npasmia [eli-JIroccaka 06 00beMHBIX OTHOIICHUSX Ta30B;

— C HCIIOJIb30BAHUEM MOHATUN «KMOJIbY», «MMOJIbY, «IUCIIO ABOTaIpO»;

* OnpenensiTh ICTOYHUKU XUMHUECKON WH(POPMAIIUH, TIPECTABIATH CIIMCOK HH(POPMAIIMOHHBIX
PECYPCOB, B TOM YHUCJI€ U HA HHOCTPAHHOM SI3bIKE.

» Co3gaBaTh MOJIENU M CXEMBI JJIsl pelIeHHs Y4eOHbIX U MI03HAaBAaTEIbHBIX 3a/1a4.

COAEPKAHWE DJEKTUBHOI'O KYPCA

Tema 1. IlepBoHayajibHbIe XUMHYECKHE TOHATHS
BemectBa u ux cBoiictBa. Yucteie BemectBa M cMecd. CrocoObl OYMCTKUA BELIECTB:
oTcTanBaHue, GUIBTPOBAHKE, BhIapuBaHue. OU3NYECKHE U XUMUYCCKHE SIBIICHUS. XMMUYCCKHC
peakuuu. [Ipu3HaKu XMMHUYECKUX PEAKUUA U yCIOBUS BO3HUKHOBEHUS W TEUCHHS] XUMHUYECKUX
peakuuii. ATOMBI, MOJICKYJbI W MOHBL. BemiecTBa MOJEKYJISIPHOTO U HEMOJICKYJISPHOTO
ctpoeHus. [IpocTeie U CI0KHBIE BElleCTBA. XUMUYECKUH AIEMEHT. MeTauibl U HEMETaJLIbI.
Jlabopamopuas paboma Nel «Ananus nougwl»
Jlabopamopnas paboma Ne2 « Xumuueckue peaxyuu 60Kpye HAC»

Tema 2. OnpeaesieHne MaCCOBbIX OTHOIIEHHUI 3JIEMEHTOB B CJI05KHBIX BellleCTBax
OTtHocuTenbHast aToMHasi Macca. MaccoBble OTHOLLIEHUS! XUMUYECKUX 3JIEMEHTOB B CII0)KHOM
BEILECTBE. BBIYNCIIEHHE OTHOCHUTEIBHOM MOJIEKYJISIPHOM MAacChl BEIIECTBA 110 XWMHYECKOU
(dopmyne. OnpeneneHre MacCOBbIX OTHOLIEHUH 3JIEMEHTOB B CIIOJKHBIX BELIECTBAX I10
XUMHYECKHM (hopMyiaM. YCTaHOBJIEHHE XUMHYECKHX (OPMYIN CIOXKHBIX BEIIECTB I10
MaCCOBBIM OTHOULICHUSAM 3JIEMEHTOB.

Tema 3. BolunciieHUsI, CBSI3aHHbIE ¢ MACCOBOM J10JIeii XMMHUYECKOI0 JIeMEeHTa B
CJIO’KHOM BelllecTBe

Beruuciaenne MaccoBOM JA0JIM OJIHOTO M3 DJIEMEHTOB B CIIOKHOM BEIIECTBE.

Brruuciaenne MaccoBBIX JI0JIeH BCEX DJIEMEHTOB B CIIOKHOM BEIIIECTBE

Omnpenenenue npocreiieit GopmMyabl ONHAPHOTO COSTUHEHUS IO MACCOBBIM JIOJISIM
BXOJISIIIUX B HETO 3JIEMEHTOB.

Omnpenenenue npocreiiiel GopMymbl COSTUHEHUS IO MACCOBBIM JIOJISIM BXOSIIUX B HETO
3JIEMEHTOB.

Tema 4. O01ue cBegeHNs 0 BelleCTBAX

Kucnopon, ero obmas xapakrepuctuka. Haxoxxaenue B mpupoje. [lomyduenue xkucimopoaa B
nabopaTopun W B TpomblinuieHHOCTH. Kartamm3aropsl. CrocoObl coOMpaHHUsi KHCIOPOJa
®PusnyecKkue 1 XUMUYECKHE CBOMCTBA KUCIOPOa.

HopmanbHble ycnoBuss XMMHUYECKOW peakiuu. Peaknuu ropeHus. Peakuuu OKuCiIeHUS.
OKcHIEBL



Bogopon, ero oOmiasi xapakTepucTUka M HaxoxAeHHe B mpupoje. [lomydenuwe Bogopona B
naboparopud ¥ B MPOMBIIIICHHOCTH. DuU3MyYecKWe M XUMHYECKHE CBOMCTBA BOAOPOA.
[Ipumenenue Bomopoma. BoccranoBnenue. Bomopoa kak BoccTaHoBUTENb. ['pemyunii ras.
IMuapunsr.
Du3nyecKue U XMMUYECKUE CBOMCTBA BOABL. [ MAPOKCUIBI METAILUIOB, OCHOBaHUs. Bona
— pactBopurens. PacTtBopeHune kak (U3MKO — XHUMHYECKHMH mpouecc. [uapaTsl.
PacTBopuMocCTh BelecTB B Bojie. HachllieHHbIE U HEHACBILIEHHBIE PACTBOPHI.
Jlabopamopuas paboma Ne 3 « Tennosoii s¢hghexm pacmeopenusi 6ewecms 6 8600e»

Tema 5. PacuéTbl, 0CHOBAHHBIE HA MACCOBOIi /10/1€ BellleCTBAa B pacTBoOpe
MaccoBas 10711 pacTBOPEHHOro BemiecTBa. Pa30amieHHBIM pacTBOp. KOHIEHTpHUpOBaHHBIHA
pacTBOop. AJNrOpUTM pEHIeHHS PACUYeTHBIX 3aJad Ha BBIUMCICHME MAacCOBOM  J0iH
PacTBOPEHHOTO BEIIECTBA B PACTBOpE, MO KOJMUYECTBY BEIIECTBA WJIM MAacce PacTBOPCHHOIO
BELIECTBA.
3aBUCUMOCTb MEX]ly MAacCOBOM J0Jiel BEIIECTBA, COJEpIKalICiicsl B pacTBOpPE, U IJIOTHOCTHIO
pacTBopa. AJrOpUTM pELIEHHWs pacueTHBIX 3aJad Ha BBIYUCIEHHE MAacCOBOM  JOJH
PacTBOPEHHOTO BEIIECTBA B PACTBOPE, M0 YKa3aHHOMY 00bEMY C M3BECTHOMU IJIOTHOCTHIO.
AJTOpUTM pelIeHHs] PacueTHBIX 3a/lad Ha BBIYMCIIEHHWE MAacChl BEIIECTBA U PACTBOPHUTENS IS
IIPUTOTOBJIEHUS pacTBOPa
AJNTOpUTM pellIeHUs pacYeTHBIX 3a/1a4 Ha pa30aBiieHUe U Ha KOHLIEHTPUPOBAHHUE PACTBOPOB.
AJNTOpPUTM pelIeHHs] pacueTHBIX 337jad Ha CMEIICHHE PACTBOPOB C M3BECTHBIMU MAaCCOBBIMHU
JIOJISIMU BEIIECTBA

Jlabopamopnas paboma Ne 4. «H3yuenue 3agucumocmu pacmeopumocmu eeujecmed om
memnepamypul»
Jlabopamopuas paboma Ne 5«llepecvluyennsiii pacmeopy

Tema 6. BolunciieHnsi, CBA3aHHbIE ¢ IOHATHEM KOJIHYeCTBA BellecTBa
Monp — eauHUIIa KOJIMYECTBa BemiecTBa. MossipHas macca. Uucno ABoraapo, MOCTOSHHAS
ABoranpo. UncieHHOe paBEHCTBO MOJISIPHOM M OTHOCUTEIIBHON MOJIEKYJISIPHOM Macc BEIIECTBA.
ANTOpUTM pelIeHHs pacYeTHBIX 3aJad HAa BBIYMCIICHHE KOJMYECTBA BEILECTBA: 110 KOJIMYECTBY
YaCTHI] BEI[ECTBA; II0 Macce BEIIECTBA; 10 00bEMY BEIIECTBA.
3akoH ABorajapo. OTKpeITHE U 3HaYCHHE 3aKOHAa ABoraapo. MossipHblii 00bEM ra3os. Pemenue
MPOCTEHIINX 3a7ad C MCIOIb30BAaHHUEM 3aKOHA ABOTagpo M CIEACTBHS U3 HEro. AJTOpUTM
pelleHrs pacueTHBIX 3aJad Ha BBIUMCICHHE MAacChl BEIIECTBA: IO KOJWUYECTBY YACTHI]
BEIIIECTBA; 10 KOJUYECTBY BEIIECTBA; IO 00HEMY BEIIECTBA.
AJTOpUTM pelieHHsl 3a/lad Ha pacueT YMClia YacTHUIl BEIIEeCTBA: MO KOJUYECTBY BEIECTBA; IO
Macce BeIIecTBa; o 00bEMY BeIlecTBa.

Tema 7. Borunciaenus no ¢popmyinam razooopa3HbIix BellecTB
OTHocuTeNnbHAS IUIOTHOCTH Ta30B. AJTOPUTM PEIIEHUS PAacUYETHBIX 3a7ad Ha OIpeleIcHHE
OTHOCHUTEJIHOM INIOTHOCTH OJHOIO Ta3a MO APYroMy. AJITOPUTM PELICHMs PAaCUETHBIX 3a1ady Ha
YCTaHOBJICHUE OTHOCUTENBHON MOJIEKYJIIPHOW MAcChl I'a3a 110 €70 OTHOCUTENBHOM INIOTHOCTH.
OOBEMHBIE OTHOIIEHUS ra3oB MPH XMMUYECKHX PEAKIUSIX. AJTOPUTM PELICHHs PacdeTHBIX
3aJa4 Ha BBIYHUCICHHUC 00BbéMa rasa: IIO KOJIMYCCTBY BCIICCTBA; IO KOJHNYCCTBY 4YaCTUII
BEILECTBA; 10 MACCe BEIECTBA.
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Tema 8. 3agaun, pemaemMble 10 XUMUYECKHM YPABHEHUSIM
ANTropUTM pEIllIeHUsl pacueTHBIX 3aJad  HAa  BBIYMCIIEHHE KOJIMYECTBA BELIECTBA MPOJAYKTa
peakuuu
ANropuTM pelleHus pacyETHBIX 3a/1a4 Ha BHIYMCIEHUE KOJIMYECTBA BELLIECTBA PEAareHTa
AJTOpUTM pelIeHHs] pacueTHBIX 33aa4 Ha BBIYHMCICHHE MAcChl MPOJIYKTa PEaKkIUuy 1o Macce
WM KOJIMYECTBY BEILIECTBA OJJHOTO U3 PEreHTOB.
AJTOpUTM pelIeHHs PACUYEeTHBIX 3aJad  Ha  BBIYMCIEHHUE MacChl peareHTa Mo Macce WM
KOJIMYECTBY BEUIECTBA OJHOTO U3 MPOIYKTOB PEAKILIUU.
ANropuT™M peuieHMs] pacueTHBIX 3aaad Ha  BBIYMCIIEHHUE MACCHl peareHTa 1no oobemy
ra3zo00pa3HoOro MpoayKTa
ANTOpUTM pEIICHUs] pAacUeTHBIX 33Jad Ha  BBIYMCICHHE 00BEMa ra3o00pa3HOro MPOAYKTa
peaxkuuy Mo Macce UM KOJIMYECTBY BEIIECTBA OJTHOIO U3 PETEHTOB
AJTOpUTM pelIeHHs] pacueTHBIX 3aJa4 Ha BbIYMCICHHE 00bEMa ra3000pa3HOTo peareHra 1o
Macce WM KOJIMYECTBY BELIECTBA OJHOIO U3 IIPOJYKTOB PEaKuu
AJNTOpPUTM pellIeHUs] PACYETHBIX 33/1ad HA BBIUMCICHHE 00BEMOB Ta3000pa3HBIX BEIIECTB, C
HCIOJIb30BaHUEM 3aKOHA OOBEMHBIX OTHOLICHH ra3oB.

YUEBHO - TEMATUYECKHWM IVIAH

Ne | Tema/ Paznen Kon-Bo | JIabopatopnsie | [IpoBepounbie | CamocTosITENbHBIE
4acoB paboThI paboThI paboThI
1 | IlepBoHayaabHBbIE 5 2

XUMHUYECCKHUEC MOHATUSA

2 Omnpenesienue 4 1
MAaCCOBLIX OTHOILEHMI1
3JIEMEHTOB B CJI0KHBIX
BeIEeCTBAX

3 Bbruuciaenns, 4 1
CBsI3aHHbIE ¢ MAaCCOBOIl
JoJiei XHMHYECKOI0
3JIEMEHTA B CJ0KHOM

BelllecTBe

4 O60mme cBegenust o |4 1
BelllecTBaxX

5 Pacuérnl, ocHOBaHHBIE |5 1

Ha MAaCCOBOM  /J10J1e
BellleCTBA B pacTBOpe

6 Buruuciienus, 3 1
CBSI3aHHBIE C MOHATHEM
KOJINYECTBA BellecTBA

7 Buruuciaenus mno | 2 1

dhopmynam
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ra3oo0pa3HbIX BellecTB
3agaum, pemaembie no | 9 1
XHMHYECKUM
YPABHEHHAM
Hroro: 36 2 3 4

JesiTeIbLHOCTD YYUTEJIsI ¢ Y4€TOM padoyeii mporpaMMbl BOCIIUTAHUS

Bocnuranue mupoBo33penus.  C Hayayna U3y4eHHUs] XMMHH HPUOOIIATh 00Yy4arOIIUXCS
K HayYHOW CHUCTEME B3IJISI0B Ha OKPYXAIOUIUI MUD, IPUPOY, 3aKJIaJAbIBaTh Y HUX OCHOBBI
MaTEepUaTUCTUYECKOTO MUPOTIOHUMAaHUSI.

Tpynosoe BocnuTanme. Co3laHue YCIOBUW Ui BOCHUTAHMSI KyJIbTYpPbl YMCTBEHHOI'O
Tpyaa, Ajig GOPMUPOBAHUS YMEHUN BBICTYNATh C COOOUICHUSIMH, JOKJIAIaMH, UCIIOIb30BaTh
HaTJISITHBIC TTOCOOMS. CrocoOCTBOBaTh Pa3BUTUIO YMEHHUM NPOBOIUTH HAOIIOACHUS
U OTBITHI, CPABHUBATh PE3YyJbTATOB OMBITA C KOHTPOJIBHBIMU PE3yAbTaTaMH, OCYIIECTBIISTh
U3MEPEHUS B ONPECIICHHbIE OTPE3KM BPEMEHM, JeNlaTh TOYHBIE M aKKypaTHbBIE 3aIllucu
U TIIATENbHOE 0(hOpMIIEHUE PE3yIbTaTOB OIBITA.

Jtuyeckoe Bocnutanue. CoznaHue ycinoBud Mg (HOpMHUpPOBaHHS MOHUMaHHUS O 100pe
U 37Ie, MOPAJbHBIX NMPUHIOMINAX M HOpMax moBeaeHus. CrocoOCTBOBATH PAa3BUTHIO TaKUX
KauecTB, KaK BHHMATEIbHOE OTHOILIEHHE K IIIOJAM, IMOPYYEHHOMY JeNy, YeCTHOCTb,
NPUHIUINHAAIBHOCT,  AUCHUIUIMHUPOBAaHHOCTh. Co3manue  ycnmoBuid  ansi  medcTBa
MOTUBHPOBAaHHBIX M  OPYAMPOBAHHBIX  YyYallUXCS  HAal HMX  HEYCHEBAIOUIUMU
OJIHOKJIAaCCHUKAaMHM, JAIOIIEro IIKOJIbHUKAM COLMAIbHO 3HAYMMBbIN OIBIT COTPYAHUYECTBA U
B3aMMHOM MTOMOIIIH.

Jkojornyeckoe Bocnutanue. CozgaHue ycinoBuil s (OPMHUPOBaHMS Yy IIKOJIBHUKOB
3a00TJINBOTO, OEPEKHOTO OTHOIIEHHUS K MPUPOJE U BCEMY )KMUBOMY Ha 3emiie, KaK IJIaBHOMY
YCIIOBUIO 3/I0POBOM U CHACTIMBOM KU3HU YEIIOBEKA.

3nopoBbecOeperaromee BocnuTaHue. CoznaHue ycinoBud aisg  (GOpMHUpPOBAHHS Y
00yJaroIuxcsi 4yBCTBa OTBETCTBEHHOCTH 3a CBOC 3/I0POBbE U 3/I0pPOBbE OKPYKAIOIIUX,
yMeEIoIIed MpOTHUBOIEHCTBOBATh YIOTPEOICHNIO HAPKOTUKOB, aJIKOTOJISI M TaOaKOKYpPEHHIO,
o0ecrieyeHHe ydamuxcsi HeoOXxonuMmol uHpopManued, TMO3BONSIONEH COXpaHATh M
YKPEIISATh 3I0POBBE.
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TeMaTnuyeckoe MIIAHNPOBAHUE

Neni/m | Ne HaumenoBanue paszzienoB u TeM | OCHOBHOE COZIEpXKaHUE ypOKa OcHoBHBIE BUBI ACITETLHOCTH 00YyJaOIUXCS (Ha YPOBHE
YPOK | ypoka y4eOHBIX JICHCTBHIA)
a
Tema 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHS
1 1 Bemecrna. CBolicTBa BEIIECTB. BemecTBa H | OOBICHITH, UTO TAaKO€ BEILECTBO, TEJIO, CBOMCTBA BEILECTB.
UX CBOMCTBA. OnwuceiBaTh (PU3MUECKUE CBOHCTBA BEILIECTB. Pewars
TECThl,  YHNpaXHEHUsT U  3aJayuH. AHanmM3upoBaTh
BBIIIOJIHEHHBIE 3a/IaHUSI COBMECTHO C YUUTEJIEM U
YYaIIUuMHCS.
2 2 UYuctele BemecTBa U cMmecH. | Unctelie BemiectBa M cMecu. CrocoObl | [IpoBOIUTH  HECHOXKHBIE ~ XUMHUYECKHE  OIBITHI u
JIaboparopHas pabota Nel | ouncrku BEILECTB: OTCTauBaHue, | HAOMIOACHUS] 32  W3MEHEHUSMU  CBOMCTB  BEIIECTB:
«AHaJIU3 TTOYBBI» ¢bunbTpoBaHME, BHITIAPUBAHUE. W3roTaBiuBaTh GUIbTP, (UIBTPOBATH U  BHIIAPUBATH
pacTBOp, COOJIFO/IaTh TMpaBWIA TEXHUKU OE30MACHOCTH IPH
MPOBEACHUU ONBITOB. JlenaTh BBIBOABI MO TMPOBEIACHHOMY
uccnefoBaHuio. Pemate TecThl, ympaXKHEHUS U 3aJa4yu.
AHaNM3UPOBATh BBHIMOJHEHHBIE 3aJaHUSI COBMECTHO C
YUHUTENIEM U YYalIUMHUCA.
3 3 Ouznyeckue U xuMudeckue | OU3NYECKUEe W XUMHUYECKHE sBIeHUA. | [IpOBOIUTH HECIOXKHBIE XUMUYECKHE OMBITHI U HAOMIOICHUS
spienus. JlabopatopHas padora | Xumuueckue peaKkiuu. [Ipu3Haku | 32 U3MEHEHUSMHU CBOWCTB BEUIECTB, COOMIOIATH MpaBUiIa
No2  «Xumuueckne  peakldd | XMMHUYECKHMX  peakiuid M YCJIOBUA | TEXHUKH O€30MacHOCTH TMpPH MPOBEIEHUHM OMbITOB. Jlenath
BOKPYT Hac» BO3HUKHOBEHMSI U TEUEHUS XMMHYECKHX | BBIBOJBI MO MPOBEACHHOMY HCCIIENIOBAaHMIO. Pemarh TeCThI,
peaKImii. VOPpOKHEHUST ¥ 3a7a4d. AHAJIM3UPOBATh BBITIOJHEHHBIE
3a/IaHMSI COBMECTHO C YUUTEJIEM U YYAIIUMHUCS.
4 4 Pemenue TecTOBBIX 3alaHMl U | ATOMBI, MOJIEKYJIbl U UOHBI. Paznuuare mnoHsiTHE «aToM» U «MoJekyinay. [IpuBoauTh
yOpakHeHU no teme: «ATomsl U | Bemecta MOJIEKYJISIPHOTO M | IpUMEpBl YacCTHULl, KOTOPblE MOXHO Ha3BaTb M aTOMaMH M
MOJIEKYJIBI» HEMOJIEKYJIIPHOTO CTPOCHHS. Mousiekynamu. OOBSICHATH TPOIECCHl U CBOMCTBA C TOYKH
3pEHHs] aTOMHO — MOJIEKYJIIPHOTO ydeHus. Pemats TecTsl,
VOPOKHEHUS H  3a3Jaud. AHAJIU3UPOBATh BBIMOJHEHHBIE
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3agaHusl COBMCCTHO C YUUTCIIEM U yHAILTUMHUCH.

Pemenue 3aga4 v ynpaxHeHUH 110
«BemecTBa:
CIIOKHBIE)

TEMC: IMPOCTBIC U

[Ipocthle ®W  CJIOXKHBIE  BEIECTBA.
XUMHAYECKUHA DJJEeMEeHT. MeTaisl U
HEMETaJUIBL.

OTnnyarth IMPOCTOC BEIIECCTBO OT CJIOKHOI'O. PemraTe TECTHI,
YOpaKHCHUA U AHaJII/I3I/IpOBaTI> BBITIOJTHCHHBIC

3aaaHus COBMECCTHO C YYHUTCIIEM U yHAIlIUMUCA.

3a/1a4H.

Tema 2. Onpen

eJIeHHEe MacCOBBIX OTHOIIEHHMH 3J1

€MCHTOB B CJIOKHBIX BeIIeCTBaX

6 1 OTtHocuTenbHass aTroMmHass Macca. | OTHOCUTEIbHAs aTOMHAs Macca. OOBACHATD, 4TO TaKoe XUMUYECKas bopmyina,
MaccoBblie OTHOILCHUS | 3aKOH INOCTOSHCTBA COCTaBa BEIIECTB. | OTHOCHUTEJbHAs aTOMHas Macca. Pemiath TecTbl, ynpaKHEHUsI
XUMHMYECKHUX DJIEMEHTOB B Xumunueckue GopMyIibl. Y 3a7a4i. AHAJIM3UPOBATh BHIIIOJHEHHBIE 33JaHHUsI COBMECTHO
CJI0KHOM BEILIECTBE C YUUTEJIEM U YYAIIUMUCH.
7 2 Beruncnenne otHOcuTENbHOM | OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca. HaxoauTe OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO MAcCy BEILECTBa
MOJIEKYJISIDHOM MacChl BEILECTBA no ¢opmyne. Pemares TecThl, ympaXHEeHHS U 33Ja4H.
10 XUMHUYECKOH (opMyJie AHanM3upoBaTh BHIIIOJHEHHBIE 3aJaHHUSI COBMECTHO C
YUUTEJIEM U yYalIUMHUCS.
8 3 Onpenenenue MaccoBbIX | KauecTBeHHBI M KonM4YecTBeHHBIN | [IpoBeneHne pacyeToB MacCOBBIX OTHOILIEHUN JJIEMEHTOB B
OTHOLIEHUN JJIEMEHTOB B | cOCTaB BellecTBa. MaccoBble OTHOLIEHMS | CIIOKHBIX BeIIeCTBaX MO XMMHUYeckMM ¢(opmynam. Pemarts
CJIOXKHBIX BEILECTBAX II0 | DJIEMEHTOB. TECTbI,  YyHNpaXHEHUs U  3aJa4M. AHanu3upoBarb
XUMHUYECKUM (hOopMyIIaMm. BBIIIOJIHEHHBIE 3a1aHNUsI COBMECTHO C YUUTEIIEM U
YYAIIAMHUCSL.
9 4 VYcraHoBneHue xumuyeckux | KagectBeHHbli M KoinmyecTBeHHBIN | [IpoBeneHMe pacuyeToB Ha  yCTAHOBJIICHHE XHMHYECKHUX

(hopMynT CIOXXHBIX BEIIECTB IO

COCTaB BenlecTBa. MaccoBEIle OTHOIICHUS

(GOpMyJTT CIOXKHBIX BEIIECTB 10 MAaCCOBBIM OTHOIIEHUSM

MacCOBBIM OTHOIIICHUSIM | 3JIEMEHTOB. JJEMEHTOB. Pemarb TeCTbl, yOpaXXHEHHUs U 3aJa4u.
3JIEMEHTOB. AHanM3upoBaTh BBINOJIHEHHBIE 3a/laHUsI  COBMECTHO C
YUUTEIEM M ydallUMUCs. BbINOJHEHHEe CaMOCTOATEIbLHOM
padoThbI.
Tema 3. BoluncjieHHsI, CBSI3AHHBIE ¢ MACCOBOIi 101l XUMHYECKOT0 3JIEMEHTA B CJIO3KHOM BelllecTBe

10

1

Brruncienue  MaccoBoW  1OIH

OJHOIro "3 JJICMCHTOB B

CJIOKHOM BEUICCTBE.

MaccoBast 1ois XHUMHYECKOTO 3JIEMEHTa
B COCIWHECHHUM.

[TpoBeneHue pacueToB Ha BBIYMCICHHE MACCOBOW J0JIU
OJIHOTO U3 JIEMEHTOB B CIIOKHOM BellecTBe. Pemare TecTsl,
yIpaXKHEHUs. U 3aJaud. AHaJIU3UPOBATh BBINOJIHEHHbIE
3aJJaHHs COBMECTHO C YUUTEIEM U YHalIUMHUCH.
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11 2 Briuncnenne wmaccoBbIX jgoJied | MaccoBast noyisi XuMU4Yeckoro siieMeHTa | [IpoBeneHune pacyeToB HAa BRIYMCICHUE MACCOBBIX J10JIEH BCEX
BCEX DJIEMEHTOB B CJIO0KHOM | B COEIUHEHUU. 2JIEMEHTOB B CJIO)KHOM BelllecTBe. Pemars TecCThl,
BCIICCTBEC ynpa>KHeHI/151 1 3aJa4u. AHaJII/ISI/IPOBaTB BBIITOJIHCHHBIC
3aJIaHMsI COBMECTHO C YUUTEJIEM U yUaIIMHCS.
12 3 Ornpenenenue npocreimen | MaccoBast 10Js1 XUMUYECKOro 3jieMeHTa | [IpoBeaenne pacdyeTtoB Ha  ONpENENICHHE  IPOCTEHIIEH
(hopMyIibl OMHAPHOTO COCIMHEHUS | B COeNMHECHUU. buHapHbIe coenuHEHUs. | GOPMyINIbI OWMHAPHOTO COCIUHEHHUS [0 MAaCCOBBIM JOJSM
10 MacCoOBBIM J0JIsiM BxoAsmux B | [Ipocteitmas ¢popmyna. BXOJISIIMX B HETO 3JIEMEHTOB. Pemarh TeCThl, ynpaKHEHUs 1
HETO DJIEMEHTOB. 3a/1aui. AHAJIM3UPOBATH BHITIOJHEHHBIE 33/JaHNSI COBMECTHO C
YYHUTEIIEM U yIAIIUMHUCS.
13 4 Omnpenenenue npocrermeii | MaccoBast 0Ji1 XUMHUYECKOTo 3jieMeHTa | [IpoBeneHne pacdyeTroB Ha  ONpENCICHHE MPOCTEHIei
bopMyIibl COeIMHEHHS o | B coenunenuu. [Ipocreiimas ¢popmyna. dbopMyIbl COEIUHEHHS] MO MAacCOBBIM JOJSM BXOMAIIUX B

MACCOBBIM JOJSAM BXOJAIIUX B
HETo 5JICMCHTOB.

HETO0 D3JICMEHTOB. Pemarh TCCThI, YHPAXHCHUA W 3aJadu.

AHaJII/I3I/Ip0BaTI) BBIIIOJIHCHHBIC  3aJaHUsI COBMCECTHO C

YUMUTEJIEM U yYalUMHCS. BbINOJHEeHHEe NPOBEepOYHOM
padoThbI.

Tema 4. O01HMe cBeAeHNA 0 BelecTBax

14 1 Pemenue 3anau u ynpaxsenuit no | Kucinoposa, ero oOmasi xapakrepucTuka. | Pemats TecThl, ympaxHEHHs M 3afauyd. AHaIU3UPOBaTh
teMme: «Kucnopon» Haxoxnenne B mpupone. IlomydeHue | BBIIOJHEHHBIE  3aJaHUs COBMECTHO C  YYHUTEIEM U
KACIOpoAa B JabopaTopu M B | yYaIIUMHUCH.
[IPOMBIIUIEHHOCTH. KaranusaTopsr.
Cnioco0mI cobupanus KHCJIOpO/ia
duznyeckre 1 XUMUYECKUE CBONCTBA
KHCIIOpOJa.
15 2 Pemenue 3anay u ynpaxsenuii no | Hopmanesele  ycnoBus — xumudeckod | COCTaBIsATh YpaBHEHMsS] pEaKIMd TOpEHHS BEIIECTB B
teme: «Oxcunasl. ['openue» peakuuu. Peaknmu ropenus. Peakuuu | kucnopone. CocTaBisTh XMMUYECKHE (OPMYIBI OKCHIIOB U
okucieHus. OKcumpl. JlaBaTb UM Ha3BaHWs. Peliats TecThl, ynpaKHEHHUS U 3a1a4H.
AHaMM3UPOBATH BBHINOJHEHHBIE 3aJaHUSI COBMECTHO C
YUUTEIIEM U YYALUMHUCH.
16 3 Pemenue 3anau u ynpaxsHenuit no | Bogopoa, ero obmas xapakrepuctuka u | Pematp TecThl, ymnpakHEHUS W 3aJauyd. AHaATU3UPOBAThH

Teme: «Bomopo»

HaxoxJeHue B npupone. Ilomyuenue

BBIIIOJIHCHHBIC  3aJaHUA. YyacTBOBaTh B COBMCCTHOM
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Bojopoga B Jjabopatopun U B

npomsinuieHHOCTH.  Dusnueckue  u
XUMHYECKHE CBOICTBa BOJIOPO/IA.
IIpumeHeHue BOJIOPOJA.
Boccranosnenue. Bonopon Kak
BOCCTAaHOBUTEIIb. I'pemyunit ras.
IM'mapuasl.

00CYXICHUU PE3yIbTaTOB.

17

Pemenne 3ama4 u ynpaxHEHHUH 110
teme: «Boma. Boanbeie pactBophI.
PactBopumMocTh BELIECTB»
Jlabopamopuas paboma Ne 3
«Tennosot aghgpexm
PACmMEopeHUsl 8euiecms 8 600e

dusnyeckue U XUMUYECKHE CBOMCTBA
BOJIBL. ['uapokcubl  METaslioB,
ocHoBaHusa. Boma —

PacTBopeHune kak pU3MKO — XUMHUECKUN

PacTBOPHTEITb.

rporecc. PactBopumocTs

BelllecTB B Bojie. HacrwllieHHbBIE U

I'mppartsr.

HCHACBIIICHHBIC PACTBOPHI.

Pematsn TCCThI, YIPAXHCHUA UW 3aJavuu. AHaHI/ISI/IpOBaTB

BBIIIOJIHCHHBIC 3aaHusl. VYyacTtBOBaThH B COBMCCTHOM

00CYyXJI€eHUHU pe3ysibTaToB. BhINno/iHeHHe caMOCTOsITeIbHOM
padoThbI.

Tema 5. PacuéTbl, 0CHOBaHHBIE HA MaCCOBOIi /10J1€ BellleCTBA B PacTBOpe

18 1 Brruncienne  MaccoBoM — monM | MaccoBas o pacTBOpEHHOrO | Pemarh pacueTHble 3aaud HAa BBIYMCIEHHE MACCOBOW JOJHU
PacTBOPEHHOTO BellecTBa B | BemiecTBa.  Pa30aBleHHBI  pacTBOp. | paCTBOPEHHOTO BEIIECTBA B PacTBOpE, IO KOIUYECTBY
pactBope, o kosinuecTBy | KoHeHTprpoBaHHBII pacTBOp. | BEIIECTBA WA Macce pPacTBOPEHHOTO BCIIIECTBA.
BCIIIECTBa NI Macce AJ'IFOpI/ITM pemeHI/m pvaeTHBIX 3a1a4 AHaJ'II/I?,I/II)OBaTB 3a4a9u u y‘IaCTBOBaTB B COBMCCTHOM
PacTBOPEHHOTO BEIIECTBA. Ha  BBIYMCIICHHE  MacCOBOM  JIOJH | OOCYKJIEHUH PE3yJIbTaTOB.

PacTBOPEHHOTO BEIECTBA B PACTBOPE, 11O
KOJIMYECTBY  BEUIECTBA WJIM  Macce
PacTBOPEHHOTO BEIIECTBA.

19 2 Brruucinenne  maccoBoil oy | 3aBUCHMMOCTBH MEXKIY MaccoBOM jojelt | Pemars pacueTHble 3a7a4il Ha BBIYMCICHHUE MACCOBOM JIOJIH

PacTBOPEHHOTO BEIIECTBA B | BEIIECTBA, COJIEPIKAIICHCS B pacTBOPE, M | pACTBOPCHHOTO BEIIECTBA B PacTBOpEe, IO YKa3aHHOMY

pacTBope, 1Mo yKa3aHHOMY 00BEMY
C U3BECTHOM INTOTHOCTEIO.

IUIOTHOCTBIO pacTBopa.
3a7a4 Ha

IOJIN

AnroputMm
pElIEHUsT PaCUETHBIX

BEIYHCIICHUE MacCOBOU

00BEMY C M3BECTHOU TIIOTHOCTHIO. AHANU3UPOBATh 3a7aud
Y y4aCTBOBATh B COBMECTHOM OOCYKIEHUU PE3yIIbTATOB.
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pPacTBOPEHHOTO BEIIECTBA B PACTBOPE, 110

yKa3aHHOMY O00BEMYy C  HW3BECTHOH
IJIOTHOCTBIO.

20 3 Brruncinenue Maccel BewlecTBa M | AJITOPUTM pEIIEHHs pacueTHBIX 3ajad | Pemarh pacu€THble 3ajauM Ha BBIYMCIIEHHE MacChl BEIIECTBA
PacTBOPUTEJIA AV | Ha BBIYMCIEHHME MAacChl BELIECTBA M | M pacTBOPUTENsS Ul INPUTOTOBIEHHS  PacTBOpA.
[IpUTOTOBJICHNA pacIBOpa | nacrgopurens I NPUIOTOBJIEHWS | AHANTM3HMPOBATh 3a1auyd M y4acTBOBarb B  COBMECTHOM

pactBopa 00CYXKJI€HUU Pe3yIbTaTOB.

21 4 3amaun Ha pa3baBiIeHHME W Ha | AITOPUTM pEUISHUs pacdyeTHBIX 3aaad | Pemate pacuéTHple 3amauyd  Ha pas30aBliecHWE H  Ha
KOHLCHTPUPOBAHNUE paCTBOPOB Ha pa30aBiieHHE U Ha KOHIICHTPUPOBAaHUE | KOHIIEHTPUPOBAHHWE PACTBOPOB. AHAIM3UPOBATh 33Jayd U

pacTBOpPOB. y4acTBOBaTh B COBMECTHOM OOCYXK/IEHUU PE3yIbTaTOB.

22 ) 3ajaun Ha CMEIIEHHE PACTBOPOB | AJNTOPUTM pElIeHMs] pacueTHBIX 3ajad | PemaTh pacueTHble 3aJaud Ha CMEIIEHHE pacTBOPOB C

(¢ HN3BCCTHBIMHU MaCCOBBIMH

JOJIsIMU BE€IICCTBA

Ha CMCIICHHUE PAaCTBOPOB C HU3BCCTHBIMU
MAaCCOBBIMH JJOJIIMHU BEIICCTBA

MNU3BCCTHBIMU MACCOBBIMU JOJJIAMHU BCHICCTBA. AHaJ'II/I?;I/IpOBaTb
3aaa4u U y4aCcTBOBaTb B COBMCCTHOM 06CY)KI[€HI/II/I
pe3ysbTaToB. BbINoJIHEHHE CAMOCTOSATEIBLHON PadoThI.

Tema 6. BolunciieHusi, CBSI3aHHbIE C TOHATHEM K

0JIMYECTBA BelleCTBa

23 1 Brraucnenue KonmuyectBa | Mo  —  enuHHLA KonuuecTBa | Pemarh pacu€THble 3a7adyd Ha BBIYHMCIEHUE KOJMYECTBA
BELIECTBA: 10 KOJMYECTBY YacTUll | BemecTBa. MomsipHas Macca. Ywucio | BelecTBa: MO KOJWYECTBY 4YacTHIl BEIIECTBA; IO Macce
BEIIECTBA; [0 Macce BEIIECTBA; | ABOraApo,  MOCTOSHHAas  ABOrajpo. | BelecTBa; Mo o0bEMy BellecTBa. AHAIM3UPOBATh 3aJaud U
1o 00bEMy BelIecTBa. YucneHHOE PaBEHCTBO MOJIAPHOM U | y4acTBOBATh B COBMECTHOM OOCYKICHUU PE3yJbTaTOB.
OTHOCUTEJIBHOM  MOJIEKYJISIPHOM ~ Macc
BELIECTBA. Anroputm peleHus
pacueTHBIX 3aJad Ha  BBIYMCIICHUE
KOJIMYECTBA BEILECTBA: IO KOJIUYECTBY
YaCTHII BEI[ECTBA; 10 Macce BEIECTBA;
Mo 00bEMY BEIECTBA.
24 2 Boeruncnenne Maccel  BemiecTBa: | 3akoH ABoraapo. OTKpbITHE U 3HaueHue | PemaTh pacdeTHble 3ajaud  Ha BBIYKCIICHUE MACCBI
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M0 KOJIMYECTBY YaCTHIL BEIIECTBA;
0 KOJIMYECTBY BEIIECTBA; IO
00BEMY BeIIEeCTBA.

3aKoHa ABoraapo. MoJspHBEIT  00bEM
razoB. PemnieHue mnpocTediux 3amad ¢
UCIIOJIb30BAaHUEM 3aKOHa ABOraJpo H
CJEACTBUSl U3 HETO. AJITOPUTM PEIICHUS
pacyeTHBIX 3a/lad  Ha  BBIYUCIICHUE
MaccChl BEILIECTBA: M0 KOJIMYECTBY YACTHUII
BEIIIECTBA; MO0 KOJIMYECTBY BEIIECTBA; IO

00BbEMY BEIIECTBA.

BEIIECTBA: M0 KOJMYECTBY YACTHIl BEUIECTBA; MO KOJIUYECTBY
BEIIECTBA; 10 00BEMY BelIeCTBAa. AHAIM3UPOBATH 33aJaud U
y4acTBOBATh B COBMECTHOM OOCYKJICHUU PE3yJIbTaTOB.

25

Pacuér uucna yacTuil BelecTBa:
M0 KOJHMYECTBY BEIIECTBA; IIO
no o0BeMy

MacCc€ BCHICCTBA,

BCIICCTBA.

ANTOpPUTM pelIeHUs 3aJad Ha pacyer
Yrclia YacTUIl BEIIECTBA: MO KOJIUYECTBY
BEUIECTBa; II0 Macce BEUIeCTBa; IO

00BbEMY BEIIECTBA.

Pemate 3amauM Ha pacu€T 4yMcaa YacTHIl BEIIECTBa: IO
KOJINYECTBY BEIIECTBA; 10 Macce BEUIECTBA; MO 00BEMY
BellecTBa. AHaJIM3UpOBAaTh 3aJadyd M  Y4acTBOBaTh B
COBMECTHOM OOCY)KJIEHUU DPE3yJbTaTOB. BbInmosHeHne

NMPOBEPOYHOH PadoThI.

Tema 7. Boruncienus mo popmysiam razoodpasa

bIX BelIeCTB

26 1 Onpenenenue oTHocuTeNbHOU | OTHOCUTENbHAS  IUIOTHOCTh  Ta3oB. | Pemarbs pacu€THble 3ajaud  Ha orpeJiesieHue
IUIOTHOCTM ~ OJHOTO Ta3a IO | AJFOPUTM pEIIEHUs pacueTHBIX 3ajay | OTHOCUTENbHON IUIOTHOCTH OJHOTO Ta3a MO0  Jpyromy.
JIpyroMy. YcraHoBnenue | Ha olpe/ieIeHue OTHOCHUTENbHOM | Pemate pacuéTHble 3agaun Ha yCTaHOBJIEHUE
OTHOCHTENBHOW  MOJIEKYJISPHOH | IUNIOTHOCTH OJHOTO Ta3a IO JAPYroMy. | OTHOCHUTEIBHOW MOJIEKYJSIPHOM Macchl Trasa II0  €ro
MacCcChbl rasa 110 €ro AHFOpI/ITM pelICHUA PACUCTHBIX 3aJad OTHOCHUTEIBHON TIIJIOTHOCTH. AHaHI/I3I/IpOBaTI> 3aJjadyu Hu
OTHOCHUTEIIHOU TUIOTHOCTH. Ha YCTaHOBJIEHHE OTHOCUTEIHHON | Y4aCTBOBATh B COBMECTHOM OOCYKICHHH PE3YIIbTATOB.
MOJIEKYJIIPHOM MaccChl ra3a Mo €ro
OTHOCHUTEIBHOM INIOTHOCTH.
27 2 Beruucnenne o0bema raza: mo | OObeMHBIE  OTHOIIEHMs Ta3oB  npu | Pemath pacu€THble 3aay Ha  BBIYHMCICHHME 00BbEMa rasa:
KOJINYECTBY BEIIIECTBA; IO | XMMUYECKUX  PEaKUUsAX.  AJTOPUTM | IO KOJIUYECTBY BEIIECTBA; 110 KOJIMYECTBY YACTHUI] BELIECTBA;
KOJINYECTBY YaCTHI] BEIIECTBA; MO | PEILICHUs pPAaCUYETHBIX 3a/ad Ha | 0 Macce BellecTBa. AHaIU3UpPOBaTh 33Ja4M U y4acCTBOBATh
Macce BellecTBa. BBIUHCIICHHE o0pemMa  rasza: 10 | B COBMECTHOM OOCYXJEHUU pe3yabTaToB. BbinmosiHenune

KOJIMYCCTBY BCIICCTBA, IO KOJIUYCCTBY
JacTul BEIICCTBA, 110 MaCCC BEUICCTBA.

CaMoCTOSITeIbHON PadoThl.

Tema 8. 3agaum, pemiaeMplie M0 XUMHUYECKUM YPABHEHUSM

28

| 1

‘ Brruucienue KOJIMYeCcTBa

ANTOpPUTM pEIIEHUs] PACUYETHBIX 3anady

Pematn pvaéTHBIe 3aJadyu Ha BBIYUCICHUC KOJIMYCCTBA
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BEIIIECTBA MTPOIYKTA PEAKIITH

Ha  BBIYUCICHHE KOJUYECTBA BEILECTBA
IPOJYKTA PEAKIIUU

BEIIIECTBA TPOJYKTa PEaKIUU. AHAIM3UPOBATH  3a7a4d U
y4acTBOBATh B COBMECTHOM OOCYKJIEHUU PE3YJIbTATOB.

29 Beruncienue KOJIMYECTBa | AJNITOPUTM pELICHUsI PAacYeTHBIX 33ha4d | Pemarp pacu¢THble 3amaun  Ha BBIYUCIICHHE KOJIMYECTBA
BEILIECTBA pearcHra Ha BBIYMCIICHHE KOJIMYECTBA BEIIECTBA | BEIECTBA pearcHTa. AHAJIM3UPOBAThH 3aJa4ud M y4aCTBOBAThH
peareHTa B COBMECTHOM OOCY)KJICHUHU PE3yIbTATOB.
30 Berunciaenne Maccel TpOIyKTa | AJNTOPUTM pEIICHHS pacueTHBIX 3ajad | Pemath pacuéTHble 3amaud  Ha BBIYHCIIEHUE MAaCChI
peakumy O ~ Macce WM | HA  BBIYMCIGHHE  MAacChl  HIPOJYKTA | MPOAYKTa PEaKIUH IO Macce WM KOJMYECTBY BELIECTBA
KOJIMYECTBY BEILECTBA OJHOTO M3 | PEAKIMU IO MACCEe MU KOJINYECTBY OJTHOTO W3 PEreHTOB. AHAIM3UPOBATH 33a4YM M Y4aCTBOBATH
pEereHToB BEIIECTBA O/THOTO U3 PETEHTOB. B COBMECTHOM OOCYKICHUHU PE3YJIbTaTOB.
31 Brruuciienne Maccel peareHTa 1Mo | AJTOpUTM peIIeHUs pacueTHBIX 3afad | Pematp pacderHple 3amaud  Ha BBIYUCIICHHE MAacChI
Macce WM KOJMYECTBY BEIIECTBA | HA BBIYMCICHHE MAacChl peareHTa II0 | peareHTa M0 Macce WJIM KOJIMYECTBY BEIIECTBA OIHOTO H3
OJTHOTO U3 TIPOJYKTOB PEaKIHH Macce WM KOJIMYECTBY BEIECTBA OJJHOTO | MPOIYKTOB PEaKInu. AHAIM3UPOBATH 3a/1a4U U y4aCTBOBAThH
U3 TIPOJTYKTOB PEAKIIH. B COBMECTHOM OOCYKICHUU PE3yIbTaTOB.
32 Beruncienue macchl peareHta mo | AJIrOpUTM peIleHHs pacueTHBIX 3ajad | Pemath pacuéTHble 3amaud  Ha BBIYHCIICHUE MacChl
00bEMy ra3000pa3HOro MPOJyKTa | Ha BBIYMCIEHHE MacChl peareHTa II0 | peareHTa 1o  0o0BeMy  ra3000pa3HOr0  NPOAYKTA.
00BEMY ra3000pa3HOro MPOAYKTA. AHaM3MpoBaTh 3a7jaydl U Y4acTBOBAaTh B COBMECTHOM
00CYX/IEHUH pe3yIbTaTOB.
33 Brruncnenue o0bEMa | AJITOPUTM peIlleHHsT PAcueTHBIX 3ajay | PemiaTh pacyeéTHble 3agaud  Ha BBIUHCJICHHE O00BbEMa
razoo0pa3Horo IPOAYKTa | Ha BBIYUCIIEHHE 00bEMa razoo0pa3HOro | ra3000pa3HOro MpOAYKTa peakluyu M0 Macce UM KOJIMYECTBY
peaknuMM IO  Macce MM | MPOAYKTAa pEaKIHd 10 Macce WM | BEIIECTBA OJHOTO M3 PEreHTOB. AHAIM3MPOBATH 33aqaudl U
KOJIMYECTBY BELIECTBA OJHOIO M3 | KOJMUYECTBY BEIIECTBA OJHOTO U3 Y4acTBOBATh B COBMECTHOM OOCYKIEHUU PE3yJbTaTOB.
pEreHToB PETEHTOB
34 Beruncienue o0beMa | AJTOPUTM pEIlIeHUs] pacueTHbIX 3aday | Pemath pacu€THble 3amaud  Ha BBIUUCIIEHHE 00beMa
ra3oo0pa3Horo  peareHta IO | HA BbIYHCIEHHE 00BbEMa Ta3000pa3HOro | ra3000pa3HOrO0 peareHTa MO Macce WIM  KOJIMYECTBY
Macce MM KOJIMYECTBY BEIECTBA | peareHTa IO Macce WM KOJIMYECTBY | BEIIECTBA OJHOTO M3 MPOAYKTOB pPEaKUUU. AHATU3UPOBATH
OJTHOTO U3 TIPOTYKTOB PEaKITUI BEIIECTBA OJTHOTO W3 MPOAYKTOB PEAKIINU | 33/1a4d M y4acTBOBATh B COBMECTHOM OOCYKICHHUU
pe3yIbTaTOB.
35 Beruncienue 00BEMOB | AJITOPUTM pELICHUs] PAacUeTHBIX 3a7a4d | Pemare pacu€THble 3aja4M  Ha BBIUUCIIEHHE 00BEMOB
ra3000pa3HbIX BELIECTB, c | Ha BbIUKCIIEHHE 0OBEMOB ra3000pa3HbIX | ra3000pa3HBIX  BEIIECTB, C  HCIOJB30BAaHHEM  3aKOHA
UCTOJIb30BaHUEM 3aKOHA | BEIIECTB, C HCMHOJb30BAHUEM 3aKOHA | OOBEMHBIX OTHOIIEGHUH Ta30B. AHaTU3UpOBaTh  33Ja4d U
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00BEMHBIX OTHOIIIEHUI Ta30B.

00BEMHBIX OTHOILIEHUI I'a30B.

y4acTBOBaTh B COBMECTHOM OOCYKJIEHUU PE3yJIbTATOB.

36

Hrorosoe 3ansarTue

Pemenns pacCu€THBIX 3ajJayd
XUMHUYCCKUM YpaBHCHUSAM

10

Pemarp pacuéTHbple 3a7aud MO XUMHUYECKHUM YPaBHEHHSIM.
AHanu3upoBaTh 3aJadyd M Y4acTBOBaTb B COBMECTHOM
00CYXJIEHUU pe3yNbTaToB. BblNoHeHUe NMPOBEPOUHOIt
padoThbI.
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Kane}mapno — TEMATHYECCKOC IJIAHUPOBAHHUEC

Ne | | Tema | ara
1. MlepBoHayaibHbIe XUHMHYECKHE MOHATHS
1 1 BemectBa. CBoiicTBa BeliecTs.
2 2 Uucrteie BemecTBa U cmecu.  Jlaboparophast pabora Nel «Anamus
MIOYBEI»
3 3 ®dusnyeckue 1 XuMuueckue spieHus. JlaboparopHas paborta Ne2
«XHUMHUYECKHE PEeaKIIM1 BOKPYT HAC»
4 4 Pemenne TecToBBIX 3aJaHUNl U yHpaXHEHUM MO Teme: «ATOMBI U
MOJICKYJTBI
5 5 Pemenue 3anay u ynpaxhHeHuil mo teme: «BemiecTBa: mpocThie H
CJIOXKHBIC)»
2. OnpenaeseHHe MacCOBBIX OTHONIEHHIT 3J71eMEHTOB B CJI02KHBIX BellleCTBax
6 1 OtHOcuTeNnbHas aTOMHas Macca. MaccoBbIE€ OTHOIICHUSI XUMHUYECKUX
9JIEMEHTOB B CII0’)KHOM BEILIECTBE.
7 2 Brruncnenre OTHOCUTENIBHONH MOJIEKYJISIPHOM Macchl BEIIECTBA IO
XUMHUYECKOH popmyIie
8 3 OnpeneneHne MacCOBBIX OTHOIICHUH 3JIEMEHTOB B CIIOXKHBIX
BEIIECTBAX M0 XUMHUYECKUM (HOpMyIiaM.
9 4 YcraHOBIIEHHE XUMHYECKHX (OPMYIT  CIIOKHBIX — BEIIECTB IO
MaCCOBBIM OTHOIIICHUSM 3JIEMEHTOB.
3. Boluncienusi, cBsi3aHHbIe C MACCOBOIl J0J1eli XHMHUYECKOr0 3JIeMEHTAa B CJIOKHOM
BelllecTBe
10 |1 Bbruncnenre MaccoBOi Ol OJHOTO U3 DJIEMEHTOB B CJIOXKHOM
BEIIIECTBE.
11 | 2 Brerancinenrne MaccoBBIX J0JIeH BcCeX JJIEMEHTOB B CJIOKHOM
BEIIECTBE
12 |3 | Onpenenenne mpocreinield GopMyinbsl OHHAPHOTO COEJAWHEHHS 10
MACCOBBIM JIOJISIM BXOJISIIUX B HETO DJIEMEHTOB.
13 |4 Omnpenenenue npocreimeil (GopMynbl COEIWHEHUS IO MacCOBBIM
JOJISIM BXOJISIIIMX B HETO PJIEMEHTOB.
4. O0mme cBeleHUsI 0 BelleCTBaxX
14 |1 Pemenue 3amau u ynpaxxnenuii no teme: «Kuciopoa»
15 |2 Pemenue 3anay u ynpaxsaenuii mo teme: «Okcunsl. ['operne»
16 |3 Pemenue 3anay v ynpaxHeHnwii mo reme: «Bomopom»
17 | 4 Pemenue 3amau n ynpaxsenuilt no teme: «Boga. BomHbie pacTBOpHI.
PacTBOprMOCTH BemecTB»
5. PacuéTbl, 0CHOBaAaHHBbIE HA MACCOBOI /10JI€ BellleCTBA B PpaCTBOpe
18 |1 Boruncnenne MaccoBOi 1OJIM paCTBOPEHHOTO BEILIECTBA B PacTBOPE,
0 KOJIMYECTBY BEUIECTBA HIIM Macce€ PACTBOPSHHOTO BEIIECTBA.
19 |2 Brruncienre MaccoBOil 0JIM pacTBOPEHHOTO BEIIECTBA B PacTBOPE,
M0 YKa3aHHOMY 00BEMY C H3BECTHOMU TIIOTHOCTHIO.
20 |3 Boruncnenue macchl BEIIECTBA U PAaCTBOPUTENS ISl IPUTOTOBICHUS
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pacTBOpa

21 |4 3amaun Ha pa30aBICHUE U HA KOHIICHTPUPOBAHUE PACTBOPOB
22 |5 3amaun Ha CMEIICHHUE PACTBOPOB C M3BECTHBIMH MACCOBBIMHU JIOJISIMHU
BEIIIECTBA
6. BeruncieHus, CBSI3aHHbIE ¢ MOHSITHEM KOJMYECTBA Bell[eCTBA
23 |1 Bbiuuciienne KkoiM4ecTBa BEHIECTBA: 10 KOJHYECTBY YacTHI]
BEIIIECTBA; [0 MacCe BEUIeCTBa; 110 00hEMY BEIIECTBA.
24 | 2 BbruuciieHre Macchl BEIIECTBA: 10 KOJIMYECTBY YACTHII BEIIECTBA; 110
KOJIMYECTBY BEIIECTBA; 10 00bEMY BEIIIECTBA.
25 |3 Pacuér uncna yacTuIil BenmiecTsa: 1mo KOJIUYECTBY BEIIECTBA; M0 Macce
BEIIIECTBA; 110 00BEMY BEIIIECTBA.
7. BoruucieHus no (popmysiam razoo0pa3HbixX BellecTB
26 |1 OnpezeneHre OTHOCUTEIBHOM TUIOTHOCTH OJIHOTO Ta3a Io JIPYromy.
Y CTaHOBJIGHUE OTHOCHTEJIBHOM MOJICKYJISIPHOIM Macchl raza 1o ero
OTHOCHTEJIbHOM TIOTHOCTH.
27 |2 Bbruucienre o0bEMa rasa: 1o KOJIU4eCTBY BEIIECTBA; MO KOJIHMYECTBY
YaCTHI] BEIIECTBA; 10 MAaCCE BEIIECTBA.
8. 3amauu, pemiaeMble M0 XHMHYECKHM YPAaBHEHHAM
28 |1 BhruuciieHre Kom4ecTBa BEIECTBa MPOAYKTa PEaKIHH
29 |2 Brruncnenne koiaruecTBa BEIIeCTBa peareHTa
30 |3 | Boruncienne mMaccel MPOAYKTa PEAKIMH MO MAacce MM KOJIUYECTBY
BEIIECTBA OIHOTO U3 PETEHTOB
31 |4 | BoruncieHne Macchl peareHTa M0 Macce WM KOJHYECTBY BEUIECTBA
OJTHOTO U3 TIPOJTYKTOB PEaKIInu
32 |5 Beruucnenue maccobl peareHTa no 00bemMy razoo0pa3zHoro npoaykTa
33 |6 Breruncnenne o0beéMa ra3000pa3HOro MPOAYKTAa PEAKIMH IO Macce
WJIM KOJIMYECTBY BEIIECTBA OJHOTO U3 PETEHTOB
34 |7 Brruucnenne o0be€Ma Ta3000pa3HOro0 peareHra IO Macce W
KOJIMYECTBY BEIIECTBA OJHOTO U3 MPOAYKTOB PEAKIINU
35 |8 Berancinenne o0bEMOB Ta3000pa3HBIX BEIIECTB, C HCIOIH30BAHUEM
3aK0HA 0OBEMHBIX OTHOIIIEHUH Ta30B.
36 |9 HToroBoe 3aHsTHE

YYEBHO - METOANYECKOE U MATEPUAJIBHO - TEXHUYECKOE

OBECIIHEYEHUE OBPA30OBATEJIBHOI'O NIPOLHECCA

TEXHUYECKHE CPEJICTBA OBYYEHUA
Komnsrorep MmynpTuMe THHBIN

MynbTUMEIMITHBIA TPOEKTOP

NurepaktuBHas nocka SMART

JdemoHcTpauMoHHOEe 000pyA0BaHMe U NPUOOPHI ISl KaOuHeTa U J1adopaTopuu

OcHoBHOe 000pyI0BaHUE
CTOJIMK OBbEMHBII

[IITaTuB 1EMOHCTPALIMOHHBII
Anmnapat [Jisl IpOBEACHUS XUMUUECKUX PEaKIUi
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Anmnapat Kunma

[Tpubop 11 nuIOCTpalK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIUM OT
YCJIOBUI OKPYXKAIOIIEN CPEBI

Habop nns anexTponan3a 1eMOHCTPAaMOHHbII

[Tpubop 11 OKKCIEHUS CIUPTA HAJ, MEIHBIM KaTaJau3aTopoM

[Tpubop A MOTyYEHUS ralouJ0aTIKaHOB IEMOHCTPAIIMOHHBII
JlabopaTopHO-TeXHOJI0rH4YecKoe 000pya0BaHKe /i1 KAOUHeTa 1 J1adopaTopuun
OcHoBHOe 000opyr0oBaHHne

[udposas nabopaTopus 0 XUMHUU ISl yICHUKA

[Tpubop 114 MoTydeHus TalON1I0aJIKaHOB U CIIOKHBIX 3(hUPOB 1a00PaTOPHBII
Konbonarpesarens

DIIEeKTPOIUIUTKA

bans koMOnMHMpOBaHHAs TabopaTopHast

BechI 17151 chimyuux MaTtepranoB

[Tpubop ays nonyuenus razos (ganee - [1111)

CnupToBka J1abopaTopHas

Muxkpockor 1iuppoBoii ¢ pyKOBOJCTBOM I0JIb30BATENS U MOCOOMEM ISl yYaIIuXCs
Habop nocysl 11t peakTHBOB

Habop npunaanexxHocTel 17151 MOHTa)Xa MPOCTEHIITNX MPUOOPOB 0 XUMHUH
Kommiekr 'MA-nabopaTopuu 1o XUMHH

JlabopaTopHasi XuMHYecKasi HOCyAa I Ka0MHeTa U J1adopaTopuu
OcHoBHoOe 00opyr0oBaHune

KommiekT kon6 1eMOHCTpalMOHHBIX

Ha6op npoGok pe3nHOBBIX

Ilepexon CTEKITHHBIN

[Ipobupka Bropia

[TpoGupka IByXKOJIEHHAs!

CoenuHUTENb CTEKIITHHBIN

3akMM BUHTOBOM

3axxuM Mopa

[II1a"r CUIIMKOHOBBIN

KoMrutekT cTexnstHHOM mocyapl Ha UM (ax 1eMOHCTPAIIMOHHBIN
Jo3upyroliee yecTporCcTBO (MEXaHUUECKOE)

KommnekT uznenuii u3 kepamuku, Gpapdopa u pasHca

Kommekt noxek papdopoBbix

KommiekT MepHBIX K0JIO Manioro oobema

KommiekT MepHBIX K010

KoMIIeKT MEpHBIX WINHAPOB IUIACTUKOBBIX

KoMmiekT MepHBIX [UINHAPOB CTEKISTHHBIX

KoMmmiekT BOpOHOK CTEKISTHHBIX

Kommexkt nunertox

KoMIuiekT cTakaHOB MIaCTUKOBBIX/CTEKIISIHHBIX

KoMIUIEKT cTakaHOB XMMHUYECKHUX MEPHBIX

KOMIUIEKT cTaKaHUMKOB JJIs1 B3BEIIMBAHUS

KomMmmuiekT cTynok ¢ necTukamu

Hab6op mmareneii

Ha6op nunueros
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Hab6op gamrex [letpu

TpyOka crekisiHHas

DKCUKaTop

Yaia KpucTaIM3alMOHHAs

[[{unus! TUTENIbHBIE

broperka

[Tpobupka

banka o peakTUBBI TOJIUITUIICHOBAs

Banka noj peakTHBBI CTEKIISIHHAS U3 TEMHOTO CTEKJIA C IPUTEPTON POOKOit
Habop cxisiHOK 1151 pacCTBOPOB pEAaKTHBOB

[Tanouka creknsiHHAs

[taTuB ams npoOUpok

KommuiekT epiieii uist MbIThsI 1JaOOpaTOPHOM TOCY b

KomiuiekT cpeacTs 1uist MHAUBUAYATbHOM 3aLIUThI

KommiekT TepmomeTpoB

CyumibHast naHeb 11 HOCY /bl

JlonosiHUTE/ILHOE BAPMATHBHOE 000py/10BaHHe

Ilepexon CTEKIIAHHBIN

Boponka nenurenbHas

Crynka dapdopoBast ¢ IECTUKOM

3aKuM IPOOUPOUHBII

Yamreuka J1st BbITapUBaHUS

OuibTpoBanibHas Oymara/QuibTpbl OyMaKHbIE

Turens

Mopenu (00beMHBbIE M TJIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIEKIUH,
XHMHYeCKHe PeaKTHBbI) JIs1 KaOuHeTa U J1adopaTopuun
OcHoBHoOe 00opyr0oBaHue

KommuiekT Mozenell KpUCTAIUIMYECKUX PELIETOK

Mozens Monekynbl Oenka

HaGop ans1 MoaenupoBaHus CTPOCHUSI HEOPTaHUYECKHX BEILECTB
Habop nns monenupoBaHusi CTPOEHUS OPraHUYECKUX BEIIECTB
Kommuiext kosutekuuii

KoMIiekT XuMru4ecKkux peakTHBOB

JleMOHCTpallMOHHBIE Y4eOHO-HATJIsIAHbIE TOCOOHS

OcHoBHOe 000py/10BaHHE

KoMIiekT mopTpeToB BEIUKUX XUMUKOB

ITocoOust HarIAAHOM DKCIIO3UIINN

ITepuoanueckas cucrema xumudeckux simemeHToB .M. Menaeneesa

Jlureparypa AJis y4auuxcs

1. Xomuenko ['.I1. Xumust i moctynaromux B By3sl. M.: Beiciast mkoma, 1985.

2. Ky3bmenko H.E. Xumusi 17151 IIKOJBHUKOB CTAPIIUX KJIACCOB U ISl MOCTYMAIOIINX B
By3bl. M. :JIpoa,1999.

3. Kysneroa H.®. 3agaunuk 8-9 knaccel.

4, Amuk6epona JI.1O. 3agaun mo XUMHH ¢ SKOJTOTHUYECKUM COACPIKAHUEM.

Jluteparypa nJis1 ydautens
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1. Kauanosa I'.C., Kum A.M.3 Kyynap JLJI. Xumus — 8: YueOHO METOAMUYECKUI KOMILIEKC IO
Kypcy xumuu 1718 8 kiacca. — HoBocunpcek: Cub. ynuB. u3a-80,2002. — 344c.

2. Ky3pmenko H.E., Epemun B.B. Xumus. 2400 3agau /1l NIKOJIBHUKOB U IOCTYMHAIONIUX B
BY3bl. — M.: lIpoda, 1999 (u Bce mocneayromue u3aaHus).

3. Ky3pmenko H.E. Yuucek pemars 3agaun mo xumuu. — M.: [IpocBemienue, 1986.

4. Mapmanosa I".JI. 500 3agay nmo xumuu. 8-11 knacc. — M.: U3nar-mkona, 2000.

MULTIMEDIA — noanep:xka npeamera:

1. Xumus. ba3zoserii kype. 8-9 kiacc.1C oOpazoBarenbHast KOIEKIUsA. MyabTUMEIHIHOE
yaeOHoe nocobue HoBoro oopasna, M3narensctBo «lIpocBemenuey, 2002

2. O6mas xumust. (KoMmakT-nuck) - u3naTenbeTBo «Yautenby, 2007

HOOP u D0P: 1. Equnas kosuiekuusi nudpoBbix oOpazoBaTenbHbIX pecypcoB URL:
http://school-collection.edu.ru/catalog/?subject%5B%5D=29

. 3. http://digital.1september.ru — O6miepoccuiickuii mpoekt «IlIkosa uppoBoOro Bexay.
4. http://school-collection.edu.ru - Komekius mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
5. http://www.electroniclibrary21.ru - Dnexkrponnas 6ubarorexa 21 Beka.

6. http://www.ege.edu.ru - OdunmanbHeii HHGOPMAUMOHHBIH opTan EI'D.

7

8

9

N

. http://www.zavuch.ru - Caiit as yautesei.

. http://ecosystema.ru - Dkomoruueckuii EHTP «IKOCUCTEMAY.

. http://letopisi.org - Jleromucu.
10. http://nsportal.ru - CounanpHast ceTh paOOTHUKOB 00pa30BaHMUsL.
11. http://proshkolu.ru — BecrutaTHbI# MKOIBHBIH MOPTAL.
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