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MHHOACHUTEJIbBHAA 3AIINCKA

Paboyas nporpamma y4eOHOTO Kypca «XUMHs B 33/1a4aX U yIPaXHEHUAX» s 8 Kiacca,
OpPUEHTHUPOBAHHASI HA CONPOBOXKICHUE U TIOJJICPKKY YUeOHOTO IpeaMeTa « XUMHS» TPEeIMETHOM
obmacti «EcTecTBEHHO — Hay4yHbIE MPEIMETH», COCTABICHA B COOTBETCTBUH C TPEOOBAHUSMHU
CIIEAYIOIINX HOPMATHBHBIX IOKYMEHTOB:

1.  ®enpepanbublii 3akoH «O6 oOpazoBanuu B Poccuiickoit ®Penepauun» oT

29 nexabps 2012 r. Ne 273-D3.

2. [Ipuka3 MunucrepctBa oOpa3oBanust U1 Hayku Poccuiickoit ®@enepanuu
ot 17 nmexabps 2010 r. Ne 1897 «O06 yrBepkaeHnu (eaepaqbHOrO TOCYAaPCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApPTa OCHOBHOTO OO0IEro oOpa3oBaHUs» (B pPEeOAKIMH IMpUKa3a
Muno6pHayku Poccum ot 31 nexadbps 2015 r. Ne 1577«0O Baecenun nsmenenuii B @I'OC
00O, yrBepkaeHHbIH nprka3zoM MunoOpHayku P® ot 17.12.2010 Ne1897»).

3. IlpumepHas ocHOBHas oOpa3zoBaTeibHas MpPOrpamMma OCHOBHOTO OOIIETo
obpazoBanusi Onmobpena denepaibHbIM Yy4eOHO-METOAUYECKUM OOBEIUHEHHEM TIO
obrremy oopaszoBanuio [Iporokon 3acemanus ot 8 anpesnst 2015 r. Ne 1/15.

4.  TlocranoBnenue ['J1aBHOTO TOCYyIapCTBEHHOTO CaHUTapHOTo Bpaya P®D ot
28 centsops 2020 roma Ne 28 O6 yrBepxaennn canutapHbix npasuin CIT 2.4.3648-20
«CaHUTapHO-IIUIEMHOJIOTHUECKIE TpeOOBaHWS K OPTraHM3alUsM BOCIHUTAHUS U
00y4eHMs1, OT/IbIXa U 03/IOPOBIICHUS JIETEH U MOJIOICIKI.

5. OcHoBHas 00pa3zoBaTesibHas MPOTpaMMa OCHOBHOT'O 0O0IIEro 00pa3oBaHUs
MKOY Tamapuuckas COLL.

6. Ilonoxxenue o pabouyux MporpaMMax ydeOHBIX MTPEAMETOB.

Pemenue 3amay ¥ BBIMIOJIHEHUE YNPAXHEHUI 3aHMMAaeT B XMMHYECKOM OOpa30BaHHUU
BAXHOE MECTO, TaK Kak »dTO OJUMH M3 TNpueMoB oOOydeHHUs, IOCPEACTBOM KOTOPOTO
obecrieunBaeTcs OoJiee TIIyOOKOE M TOJTHOE YCBOSHHE ydeOHOTO MaTepuajia Mo XUMHUHU. UToObI
HAay4YUThCS XMMHUHU, U3yYEHUE TEOPETHYECKOTO MaTepuana JOJDKHO  COYeTaTrbes ¢
CUCTEMAaTUYECKUM UCIOJIb30BAaHUEM PEIICHUS PA3IMYHBIX 3a7a4 U BBIIOJIHEHUS YIIPaKHEHUN

Pemenue 3a7a4 v BBINOJIHEHUE YIIPAKHEHHUM CONEHCTBYET KOHKPETU3ALUU U YIIPOUCHHUIO
3HAHWUM, Pa3BUBAET HABBIKM CAMOCTOSITENIbHOM pabOThl, CIYXKHUT 3aKpPEIUICHHIO B MaMSITH
yyaluxcs XMMUYECKHMX 3aKOHOB, TEOPHM M BaKHEUIIMX MOHATUI. BeimonHenue 3amgay u
YOpaXHEHU pacHIupseT KpPyro3op ydalluxcsl, I[O3BOJISIET YCTaHABIMUBATH CBSI3U MEXKIY
SBJIICHUSAMU, MEXKJYy TNPUYMHOW M CIEICTBUEM, DPa3BUBAET YMEHHE MBICIUTh JIOTUYECKH,
BOCIIUTBHIBAET BOJIIO K TMPEOJIOJICHUIO TPYAHOCTEH. YMeHHe peliaTh 3aJadyd, BBINOJIHATh
yIpaXHEHHs SBISETCS OIJHUM M3 TOKa3aTeleil ypoBHS Pa3BUTHSI XMMHUYECKOTO MBIIIJICHUS
y4yalmuxcs, TIyOuHbl YCBOCHHS UMK y4eOHOTO MaTepHarna.

[IporpamMma 351eKTUBHOTO Kypca «XHMMHUS B 3ajauax U YOPaKHEHUAX» MpeJHa3HAYeHA
JUISL ydaluxcs 8 KiaccoB 0011e00pa3oBaTeabHOM MKOJIbI. B IIKOJIBHON TporpaMMe CylecTByeT
3MM30/IMYECKOE BKIIIOUEHHE PACUETHBIX 3a/1ad B CTPYKTYPY YPOKa, YTO CHUXKAET JUJIAaKTHUECKYIO
pOJIb  KOJIMYECTBEHHBIX 3aKOHOMEpPHOCTEH, ¥ MOXXET TPUBECTHM K IOBEPXHOCTHBIM
NPEJCTAaBICHUAM Yy Y4YalluXcsi O XUMHU3ME IPOLECCOB B IMPHUPOJE, TEXHUKE U BbBI3BATh
3aTpy/HEHUs] B JaibHeiieM wu3ydeHuM XuMuu. Co3HaTelnbHOE HU3YyYEHHE OCHOB XUMHH
HEMBICIIUMO 0€3 MOHUMAaHUs KOJIMYECTBEHHON CTOPOHBI XMMUYECKHUX IPOLIECCOB.

MaremaTHuecKuil ammapar, HUCIOJb3YeMbIH I peLIeHHs MpeularaeéMblx 3afady u
yIpaKHEHUH JIEKTUBHOTO Kypca IO XMMHHM HE CIIOXKEH, TaK Kak 0a3upyercsl Ha 0OIIEeN3BECTHBIX
pacuerax 3aaad, GopMmynax, KOTOpble OOydaroluecss H3y4aoT Ha ypOKaX XUMHH, (PU3MKH.
OOyueHnue 1Mo mporpaMmme 3JeKTHUBHOTO Kypca MOMOXKET yJallMMCs OCYIIECTBUTH BBIOOD IS



MOCIIEAYIOMIETO O0YUEHHSI, @ YUUTEIIO AACT BpeMs Ul 3aKpEIUICHHUs POTrPaMMHBIX HAaBBIKOB H
YMEHUH 110 XUMHH.

[Ipu paspabGoTke maHHON paboyel MPOrpaMMbl YUYUTHIBAIHCH IOJO0KEHUS OCHOBHOM
o0Opa3oBaTeNIbHOW MPOTpaMMbl, a TaKXKe THUII W BUA 00pa30BaTEIbHOTO YUPEIKICHHUSA,
oOpa3oBaTenbHbIe TOTPEOHOCTH U 3aIPOCHl YYaCTHUKOB 00pa30BaTEILHOTO IpoIiecca.

PabGouass mporpamma cocraBieHa € YYETOM OCHOBHBIX HAalpaBJIEHUH MpOrpamMMbl
Bocrutanusi MKOY Tamapunckas COII. Ocobast poiab OTBOAUTCS BOCIHTAHUIO JYXOBHO -
pa3BUTON JIMYHOCTH, (POPMHUPOBAHHIO TYMaHHUCTHYECKOTO MHPOBO33PEHHUS, TPAKIAHCKOTO
CO3HAHMsI, YyBCTBA MaTPUOTU3MA.

Ilenun Kypcea:

® PasBUTHUC JIMYHOCTHU O6yanOHIHXC$I, HNX MHTCIUICKTYAJIbHBIX W HPABCTBCHHBIX Ka4d€CTB,
(bopMHUpOBaHHE TYMaHHCTUYECKOTO OTHOIIEHHS K OKpPYKalLIeMy MHPY U HKOJOTMYECKU
11e71eco00pa3HOTO MOBEICHUS B HEM;

* IIOHHUMAHHC O6y‘~IaIOHII/IMI/ICﬂ XUMHUHN KaK HpOHSBOI{I/ITCJ’IBHOﬁ CHUJIbI O6HI€CTBa U Kak
BO3MOJKHOM 00yacTu Oyayien npodeccuoHaIbHOM NeITeTbHOCTH;

® Pa3sBHUTHUC MbIIIJICHUA O6yanOIHHXC${ MMoCpE€ACTBOM TaKHUX ITO3HABATCIIBHBIX yqe6HBIX
NENCTBUIM, KaK yMeHUE (HOpMyTUpoBaTh MPOOJIEMY U TUIIOTE3Y, CTABUTH LIETH U 3a/1a4H, CTPOUTH
INIaHBI JOCTHXXCHUA uenef/'l n  PpCHICHUSA IMOCTABJICHHBIX 3ajaa4d, ONPCACIATL IMMOHATHA,
OTpaHUYMBATh HUX, OIMUCBIBATh, XapaKTCPU30BaTh U CPAaBHUBATD.

OcHOBHEIC 3219 KYPCA:

e 3akperuvieHue, CuCTeMaTH3alusl, paclIMpeHUe 3HaHUM yJaluxcs B 00JIaCTH pelieHHs
pacueTHBIX 3aj]a4u U BHIMOJIHEHUS YIPaXXHEHUH M0 XUMUU;

e 3aKkperuieHue XMMHUYECKUX 3aKOHOB, TEOPHUM M BKHEUIIIUX MTOHIATHH;

e Pa3BuTHe MO3HABaTEILHOTO MHTEPECA, MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEH B IMpolecce
MOKCKA PEIICHUMN.

e KoHkpeTuzanusi XMMHUYECKUX 3HAHUI 110 OCHOBHBIM pa3jieiaM MpeaMeTa;

e Pa3BuTHE HaBBIKOB CAMOCTOSTEILHOM PabOTHI;

e Pa3puTHe yMeHU# JIOTUYECKU MBICIUTDH, BOCIIUTAHUE BOJIM K MIPEOJOJICHUIO TPYAHOCTEH,
TPYI0JIFOOHSI M TOOPOCOBECTHOCTH;

e @opmMupoBaHHE y y4yalIMXCS HUHTEpeca K XMMHUHU, JHOO03HATEIHHOCTH, TBOPUECKHUX
CrocoOHOCTEH.

Qco0eHHOCTH Kypca:
® JICIIOJIb30BaHHUE 3HAHUU I10 MaTEMAaTHKCE, (1)1/131/11(6, 6I/IOJ‘IOFI/II/I;
® COCTABJICHHUC aBTOpCKI/IX 3a4a4 U ux pemeHHe;
® pemeHHe KOHTCKCTHBIX 3a1a4,
® JCIIOJB30BAHHUEC MECCTHOI'O MaTepI/IaHa JJIA COCTAaBJICHUS YCJ'IOBI/Iﬁ 3a1a4.

Oco0eHHOCTH KJIACCOB: 001Ie00pa3oBaTeIbHbIN
MecTto npeiMera B V4e0HOM IJIaHe IIKOJbI:

DNEeKTUBHBIN Kypc «XUMHU B 33/1a4axX U YIPAKHEHUSIX» MpeaAMeTHOH o0nactu «EcTecTBeHHO —
Hay4HbIE MTPeIMETH U3y4aeTcs B OCHOBHOM I1IKoJIe B TeueHue 1 roaa B 8 kiacce — 36 yacos; 1
4ac B HEJIEIIO.

[Iporpamma peanusyercs 3a CU€T YaCOB BapUAaTUBHOMN YacTH y4eOHOTO IJIaHa.



KM _peajyzanuu nporpammepr: 2021 — 2022 r.r.

Hcnouap3yemMpl 230BaTECJLHbBIC TEXHOJIOIMN:
*  HMubopManmmoHHO — KOMMYHHUKAIIMOHHbBIE TEXHOJOTHH.

* 3/10pOoBBe-CcOEpPETaONINE TEXHOJIOTHUH.
® JIngHOCTHO ~OPUCHTUPOBAHHBIC TCXHOJIOTUH

DopMm raHu3anuuy BaTCJLHOIO I — KJIIACCHO-YpOYHasi:
e  VYPOK KOMIIJIEKCHOI'O IPUMEHEHUS 3HAHUI

e  VYPpOK 3aKpeIICHUs 3HAHUI.

e  VYpoxk 0000IIEeHNS ¥ CUCTEMAaTH3allK 3HAHH.
e  YPOK KOHTPOJISA, OLICHKN U KOPPEKIUU 3HAHUM.
e  VYpOK-IIpaKTUKYM

DopMBbIl TbL € VYAIIMMUCH:

pabota B MasbIX rpymmnax (2-5 denosek);

MpOeKTHast paboTa;

MOATOTOBKA COOOIIeHN/ pedepaToB;
HCCIIEIOBATENIbCKAsl e TENbHOCTD;
WH(POPMAITMOHHO-TIOUCKOBAS ICATEIHHOCTE;
BBITIOJTHEHUE MTPAKTUYECKHUX U JTa00PATOPHBIX paboT.

e (CamocTtodaTenbHas paboTa yJaluxcsi Ha ypoke U 1I0Ma;
e B3sanmo — U CaMOKOHTPOJIb IIPH MOMOIIY 00pa3loB peleHus 3aa4d U yIpaKHeHU;

Hcnons3oBanune obopymoBanus mneHrpa «Todka poctay npu peanusanuu ganHor OI1
MO3BOJISIET CO3JATh YCIIOBHUSA:
® ISl paCUIMPEHUs COJAEPKAHUS NIKOJIBHOTO XUMUYECKOT0 00pa3oBaHus;

® I TOBBIIICHUS TO3HABATEIHLHOW aKTHMBHOCTH OOYYAIOIIMXCSA B ©CTCCTBEHHO-HAYYHOU
obnacry;

e JUIsl pa3BUTHS JINYHOCTU PEOCHKA B MPOIIecce 00yUEHHsI XUMHH, €r0 CIIOCOOHOCTEH,
(bopMUPOBAHHS U YIOBJICTBOPEHHS COIIMATIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEI;

e i paboOThl C OJAPEHHBIMHU IIKOJBHUKAMH, OPraHU3AlMH MX Pa3BUTHS B Pa3jIMUHBIX
00acTsax o0pa3oBaTe/IbHOM, TBOPUECKOM JAEITECIBHOCTH.

[Tpumensiss 1UQpPOBBIE JTA0OPATOPUU HA YpPOKAX XUMHUH, YYaIIUECs CMOTYT BBIIOJHSATh
nabopaTopHble  pa0OTBl MO MPOrpaMMe OCHOBHOW  INKOJNBI, a Takke HaOIIaTh
JIEMOHCTPAIIMOHHBIE JKCIEPUMEHTBI, MPOBOJUMBIC YUYHTEIEM C HCIOJIb30BaHHEM IH(POBOI
nabopaTopHHu:

Jlabopamopnas paboma Nel «Ananusz nougvly

Jlabopamopnas paboma Ne2 «Xumuueckue peakyuu 60Kpye HACH

Jlabopamopnas paboma Ne 3 « Tennosoii a¢hgpexm pacmeopenus geujecme 6 600ex»
Jlabopamopnasa paboma Ne 4. «H3yyenue 3a8ucumocmu pacmeopumocmu eewecmed om
memnepamypolLy»

Jlabopamopnas paboma Ne S«llepecvluyennuiii pacmeopy



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS DJIEKTUBHOI'O KYPCA
CopnepxaHue IporpaMMbl 3JIEKTUBHOTO Kypca «XHMHs B 33JadaX M YIPaKHEHUIX)»
HaIIPaBJIEHO Ha JOCTHUXKEHHE pE3yJbTaTOB OCBOEHMSI OCHOBHOW 00pa3oBaTeNIbHOI MporpamMMbl
OCHOBHOTO oOmiero oOpa3oBaHuMs B 4acTh TpeOOBaHWM, 3aJaHHBIX  (eaepaTbHBIM
roCyJapCTBEHHBIM 00pa30BaTe/IbHBIM CTAHAAPTOM OCHOBHOTO 0OIIero oOpa3oBaHus K
npeaMeTHoll obsactu «EcTecTBeHHO — HayuyHble npeaMeTbl». [lo 3aBeplieHHH 3JI€KTUBHOTO
Kypca [0 XUMHUHM oOydamooluecs JOJDKHBI OBJAJETh  CIEAYIOIMMHU  JIMYHOCTHBIMU,
MeTanpeIMETHBIMU U IPEAMETHBIMHU PE3yIbTaTaMu:
HYHOCTHEI BIATEI
® YYBCTBO T'OPJIOCTHU 32 POCCUICKYIO XUMUYECKYIO HAyKy U IOCTH)KEHUSI YUEHBIX;
® YBa)XCHHUE M MPUHATHE JOCTIKEHUIA XUMUH;
® YBaXCHHUE M y4eT MHEHHH OKPYKAIOIIUX K JIMYHBIM JOCTIKEHHUSM B U3yUCHUN XUMUH,
e HeoOXOJUMOCTH CaMOBBIPAXKEHUS, CAaMOpPEaIN3allui, COLIUAIBHOTO MPU3HAHUS;
® OCO3HAHHE CTENEHU F'OTOBHOCTHU K CAMOCTOSITENIbHBIM MOCTYIKaM U JAEUCTBUSM,
OTBETCTBEHHOCTH 32 MX PE3yJbTaThI;
® UHUIMATHBHI U JIIOO03HATELHOCTH B U3YUYEHUH BEILIECTB U MPOIIECCOB;
e yOEeXJEHHOCTH B HEOOXOJMMOCTH DPAa3yMHOTO HCIOJIb30BAHUS JOCTH)KEHUH HAayKu H
TEXHOJIOTHI;
® YyMEHHE YCTaHaBJIMBATh CBSI3U MEXIY LEIbI0 M3YyYEHHUS XUMHUH U TeM, JJI 4ero 3To
HY)KHO; CTPOMUTHb >KHW3HEHHbIE M MpodeccuoHalbHbIe IUIaHBl C YYETOM YCHEIIHOCTH
U3y4YEHHs] XUMHH U COOCTBEHHBIX IPUOPUTETOB.

MeranpeIMeTHEIC PE3VIARTATEI

® JCIOJIb30BAaHUE PA3UYHBIX MCTOYHUKOB XMMHUYECKOW MH(pOpMaLUU; MOJyYeHHUE TaKoil
nHpopmaluy, ee aHallu3, MOJArOTOBKA HA OCHOBE 3TOr0 aHajau3a WH(OPMALMOHHOTO
MPOJIyKTa U €ro MPe3eHTAalINs;

® [PUMEHEHHE OCHOBHBIX METOJOB  MO3HaHUA  (HAOIIOAEHUSA,  IKCIEPHUMEHTA,
MOJENUPOBAHUS, U3MEPEHHUS U T. [I.) JUIsl U3YYCHUS XUMUYECKUX OOBEKTOB;

® JUCIOJIb30BAaHUE OCHOBHBIX JIOTUYECKUX OINeEpanui (aHanu3a, CHHTE3a, CpaBHEHMS,
0000111eHus, T0Ka3aTeNbCTBa, CUCTEMATH3AIUH, KIACCU(PUKAUU U JIp.) TIPH HU3Y4YEeHUU
XUMHYECKUX OOBEKTOB;

e ompejeneHue 1enel u 3a1ad ydeOHON U MCCIE0BaTENbCKOM ESTEIBHOCTH U MyTed UX
JOCTHKEHHUS;

Ilpeamernpie pe3yabLTATEI

B nosnaBarenbHO# cepe
3Hadue (MOHUMaHue):

® XHMHUYECKOM CHMBOJHMKH: 3HAKOB XHUMHUYECKHX 9JICMCHTOB, q)OpMy.TI XUMHNUYCCKHNX
BCIICCTB, ypaBHeHHfI XUMHUYCCKUX peaKHHﬁ;

® BAXHEHMIINX XUMHUYECKUX HOHSITHIH: BCIICCTBO, XUMHUYECKUMN 9JICMCHT, aTOM, MOJICKYIJIA,
OTHOCUTCIIBHBIC aTOMHAA U MOJICKYJIAAPHASA MACChl, BAJICHTHOCTb, MOJIb, MOJIsIpHAs Macca,
MOJ'I&IpHLIfI O6’BCM, PaCTBOPLI, XUMHUYCCKAA PCAKIUA,

L4 (bOpMYJ'II/IpOBOK OCHOBHBIX 3aKOHOB H TeOpI/Iﬁ XHUMHHU: aTOMHO-MOJICKYJIAPHOT'O YUYCHMU,
3daKOHOB COXpaHCHHA MACChI BCIICCTB, IIOCTOAHCTBA COCTaBa BCIICCTB, ABOFaI[pO;

¢ AJIrOprUTMaA PCIICHUA Pa3JIMYHBIX TUIIOB paCYCTHLIX 3a1a4.



YMeHue Ha3bIBATh:

L] XUMHNYCCKHUEC JJICMCHTHI,
L] COCANHCHUA I/I3yIICHHBIX KJIaCCOB HeOpI‘aHI/I‘-IeCKI/IX BCHICCTB,
YMeHue xapakTepu3oBaTh:

® XMMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB (KUCIOPO, OKCH/IBI, BOJIOPO/I, BOJA).
CocraBiecHue:

e (hopMyJl HEOPTAaHWUYECKUX COCAMHCHUN N3y4CHHBIX KIaCCOB;

® YpPaBHEHUU XMMHUYECKHUX PEAKIIUH.
Brraucnenue:

® MAacCOBOM JI0JIU XUMHUYECKOTO AJIEMEHTA 10 (OpMYJie COCTUHEHNS,

® MacCOBOW JIOJIM BEIIECTBA B PACTBOPE;

® MacChl OCHOBHOI'O BEHIECTBA M0 WU3BECTHOM MacCOBOM JI0JI€ PUMECEH;

e 00BEMHOI JOJIM KOMIIOHEHTA I'a30BOM CMECH;

® KOJIMYECTBA BEIIECTBA, 00bEMa MJIM MACChl BEIIECTBA M0 KOJUYECTBY BEIIECTBA, 00BEMY

WJTM MacCe PEareHTOB WJIU ITPOYKTOB PEaKIIUH.

Hcnonp3oBanre npuoOpeTEHHEIX 3HAHUN U YMEHUH B IPAKTHYECKON JIEITENLHOCTH U

HOBCEJIHEBHOU KU3HU.

e 1 6€30MacHOr0 OOpAIIeHHsI C BEIIECTBAMHU M MaTepuaiaMu B TIOBCEHEBHOM KU3HU
e s OOBSICHEHUS OTAENbHBIX (JaKTOB M MIPUPOJHBIX SABIICHUI;

® ISl IPUTOTOBJIEHUS PACTBOPOB 3aJaHHON KOHIIEHTpPAIUH.
B cepe 0e3onmacHOCTH KU3HEAEATEIbHOCTH
e (CoOmoneHne TMpaBUi TEXHUKHM O€30MACHOCTH TMpPH MPOBEACHUU XHUMUYECKOTO
9KCIIEPUMEHTA;

B pe3yabTaTe 0CBOEHUSI NMPOTrpaMMBbI 3JIEKTUBHOI0 KYpca_00vYaIMiica HAVYNTCH:
* (opMyIUpOBaTh M3yYCHHBIC TMOHATHSA: BEUIECTBO, XMMUYECKUNU DJIEMEHT, aTOM, MOJIEKYJIa,

MIPOCTOE M CJI0KHOE BEIIECTBO, XMMUYECKAsl PEAKIUs, BHJIbI XAMUYECKUX PEAKIUH H T. II.;

* OTIPEACTATH 1O POpPMYJIaM COCTaB HEOPraHWUYECKUX M OPraHHYECKUX BEIIECTB, YKA3hIBATh
BaJICHTHOCTH aTOMOB XUMUYECKUX JJIEMEHTOB;

* Pa3bACHATH HHPOPMAIIHIO, KOTOPYIO HECYT XMMHUYECKHE 3HAKU, OPMYJIBI U YpaBHEHUS,

* (hopMyIHpPOBATh OCHOBHBIC 3aKOHBI XMMHUU — TIOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO
CTPOCHUSI, COXPAHEHUS MAaCChl BEIIECTB, 3aKOH ABOTAJIpO;

* IPOU3BOIUTH XUMUYECKHE PACUCThI C MCIIOJIF30BAaHHEM IMOHSITUN «MAaccoBasi I0JIsl BEIIECTBA B
CMECH», «KOJMYECTBO BEIIECTBA», «MOJIIPHBIH 00beM» 10 (POpMysIaM U ypaBHEHUSIM PEaKIIHii;

* coOMr0aaTh MpaBuIa 0€301acCHOM pabOThl B XUMUYECKOM KaOuHeTe (JTabopaTopum ).

S!ﬂ!'—lﬂ!!!l/lﬁgﬂ IOJVINMT BOIMOKHOCTD HAVIUNUTLCH

* Paznuuath XuMHueckue 0ObEKTHI (B CTATHKE):

— XMMHYECKHE MIEMEHTHI U IIPOCTHIE BEIIECTBA;

— CUCTEMaTHUYECKHE U TPUBUAJIbHBIE TEPMHUHBI XUMUUECKON HOMEHKJIIATYpHI;

— 3HAaKOBYIO CHCTEMY B XUMHHU (3HaKU U (POpMYJIbl, MHACKCH U KO3()(OUIIUEHTHI, CTPYKTYpHBIE
U MOJIEKYJISIpHBIE (POPMYIIBI).

* Paznuuath XuMuueckue 0ObEKTHI (B JMHAMUKE):

— (u3nYecKkre 1 XMMUYECKHE CTOPOHBI MPOLIECCOB PACTBOPEHMUS;

— CXEMBbI ¥ YpPaBHEHHs] XUMMUYECKUX PEaKIuil.



* COOTHOCHUTB:!
— 9K30TEPMUYECKHE PEAKIIUU U PEAKIIUYU TOPEHUS;
— HEOOXOIUMOCTh XMMUYECKOTO IIPOU3BOJICTBA U TPEOOBAHUH K OXpaHE OKPYKAIOIIEH Cpe/ibl;
* [IpoBOAUTE pacueTsl M0 XUMHUYECKUM (HOpMyIiaM U ypaBHEHUSIM:

— U1 BbIBOJdAa Ct)OpMy.IH)I COCIMHECHN 110 MAaCCOBBIM JOJIAM 3JIEMCHTOB,

— ¢ ucrnoib3oBanueM npasuia [ eit-Jlroccaka 00 0ObEMHBIX OTHOIICHUSIX Ta30B;

— C HUCIIOJIb30BAaHUEM HMOHSITUH «KMOJIbY», «KMMOJIbY, «UUCI0 ABOTaapoy;

* OnpenensTh UICTOYHUKU XUMUYECKON MHPOPMALIUH, PEICTABIATH CIUCOK WH(OPMAIIMOHHBIX
PECYpCOB, B TOM UHUCJIE U HA HHOCTPAHHOM SI3bIKE.

® CO3HaBaTB MOJCIIN U CXEMBI IJIs PCIICHUA y‘I€6HI>IX U II03HAaBATCIbHBIX 3a1a4.

CONEPKAHWE DQJEKTUBHOI'O KYPCA

Tema 1. IlepBoHauyajibHbIe XUMHYECKHE MOHATHSA
BemtectBa uw mx cBoiictBa. Ywmcrthle BemectBa W cMecd. CIiocoOBI OYHCTKM BEIIECTB:
oTCTaumBaHue, GUIbTpOBaHUE, BhIMapuBanue. Ousndeckue U XUMUYECKUE SIBJICHUS. XUMUUYECKHE
peakuuu. [Ipu3Haky XMMHUYECKUX PEAKIMA M yCIOBUS BO3HUKHOBEHHS W TEYCHHUS XUMHUYECKUX
peakumii. ATOMBI, MOJEKYJbl M HWOHBI. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO
ctpoenus. [IpocTeie U CI0KHBIE BEMIECTBA. XUMUYECKHUI AIEMEHT. MeTallibl U HEMETAJLIBI.
Jlabopamopuas paboma Nel «Ananuz nouswi»
Jlabopamopuas paboma Ne2 «Xumuueckue peakyuu 60Kpye Hac»

Tema 2. OnpenesieHre MacCOBbIX OTHOIIEHHUI 3JIEMEHTOB B CJIOKHBIX BelleCTBaX
OtHocHTENRHAsA aTOMHas Macca. MaccoBbIe OTHOLIEHUS XUMMHYSCKUX SIIEMEHTOB B CJIOXKHOM
BelllecTBE. BBIYMCIICHNE OTHOCHTEIIBHOW MOJICKYJISIPHOM MAacChl BEIIECTBA MO XUMHYECKOM
dbopmyne. OnpeneneHrne MacCOBBIX OTHOIIECHUH 3JIEMEHTOB B CIIOKHBIX BEIIECTBAX IO
XUMUYECKUM (opMysiaM. YCTaHOBJICHHE XUMHUUYECKUX (OPMYJ CIOKHBIX BEIIECTB 10
MAacCOBBLIM OTHOILIEHUSM 3JIEMEHTOB.

Tema 3. BelumncieHusi, CB3aHHBIE ¢ MACCOBOI J0JIeld XMMHYECKOro 3JIEMEeHTa B
CJIO?2KHOM BelllecTBe

BrrunciieHue MaccoBOi JOIM OJHOTO U3 3JIEMEHTOB B CIIOKHOM BEIIECTBE.

BrrunciieHrne MacCOBBIX OJIEH BCEX DJIEMEHTOB B CIIOKHOM BEIIESCTBE

Omnpenenenue npocreiieit Gopmysbl OUHAPHOTO COETMHEHUS IO MACCOBBIM JIOJISIM
BXOJAIINX B HETO DIIEMEHTOB.

Omnpenenenue npocreiel GopMysbl COETUHEHHS 0 MACCOBBIM JIOJSIM BXOJSIIUX B HETO
9JICMEHTOB.

Tema 4. O01me cBeAeHHs 0 BelleCTBaX

Kucnopona, ero o6miast xapakrepuctuka. Haxoxaenue B npupone. [lonyuenue xucnopona B
naboparopun U B mpombiiuieHHOCcTH. Karammzatopsl. CrocoObl coOupaHusi KHUCIOpOIa
®u3nuecKrue 1 XMMHUYECKHE CBOMCTBA KUCIOPOA.

HopmanbHble ycnoBuss XuMHUuecKoW peakiuu. Peakuuu ropenusa. Peakuuu OKHUCIEHUS.
Oxcuasl.



Bogmopoa, ero ofmiasi xapakTepucTHKa M HaxoxjaeHue B mpupoxe. llomydenue Bogopona B
naboparopuri ¥ B MPOMBIIUIEHHOCTH. DuU3WuUecKkue ¥ XUMHYECKHE CBOMCTBA BOAOPOJA.
[Ipumenenne Bomopoaa. Boccranosiienwe. Boaopoa kak BoccTaHOBUTENb. ['pemyunii ras.
I'mnpunaer.
DU3NYECKUE U XUMUYECKHE CBOMCTBA BOABI.  [MAPOKCUIBI METAILIOB, OCHOBaHus. Bona
— pactBopuTenb. PacTBopeHune Kak (QU3MKO — XHMHUYECKH mporecc. [ uuaparsl
PactBopuMocTh BeniecTB B BoJie. HachllieHHbIE Y HEHACBIILIEHHBIE PACTBOPBI.
Jlabopamopnas paboma Ne 3 « Tennosoil a¢pgpexm pacmeopenus ewgecms 8 600e»

Tema 5. PacuéTnl, 0CHOBAHHBIE HA MACCOBOIi 10J1€ BellleCTBA B pacTBoOpe
MaccoBast 710711 pacTBOpEHHOTO BemlecTBa. Pa30aBneHHBIH pacTBOp. KOHIIEHTpUpPOBaHHBIM
pacTBOp. ANTOPUTM PENIEHUS PACUYETHBIX 3aJa4 Ha BBIYUCIECHHE MAacCOBOM  JOJIH
PacTBOPEHHOTO BELIECTBA B PAaCTBOpPE, MO KOJUUYECTBY BELIECTBA WJIM MAacce PacTBOPCHHOIO
BEIIECTBA.
3aBUCUMOCTh MEXJy MacCOBOM JIOJIEM BEIIECTBa, COJEPKAIENCS B PacTBOPE, M IUIOTHOCTHIO
pactBopa. AJITOPUTM pELICHHUS] pPACUYETHBIX 3aJa4 Ha BBIYUCICHHE MAacCOBOW  JIOJIM
PacTBOPEHHOTO BEIIECTBA B PACTBOPE, M0 YKa3aHHOMY 00BbEMY C U3BECTHOM MJIOTHOCTHIO.
AJIFOpI/ITM pEeHICHUA PACUCTHBIX 3aaa4 Ha BBIYHMCIICHHEC MACChbl BEIICCTBA U PACTBOPUTCIIA IJIA
IIPATOTOBJIEHUS pacTBOpa
AJNTOPUTM pEIICHHS pacUETHBIX 3a/1a4 Ha pa30aBjcHUE U HA KOHIIEHTPUPOBAHUE PACTBOPOB.
ANTOpUTM pellIeHUs] pacyeTHBIX 33Jlad Ha CMELIEHUE PAaCTBOPOB C U3BECTHBIMH MaCCOBBIMU
JOJISIMU BEIeCcTBa

Jlabopamopnasa paboma Ne 4. «H3yuenue 3aeucumocmu pacmeopumocmu eeujecmsd om
memnepamypboly»
Jlabopamopuas paboma Ne 5«llepecviuyennviii pacmeopy

Tema 6. Bolunciienus, CBsi3aHHbI€ ¢ IOHSITHEM KOJMYeCTBA BellleCTBa
Mouib — enuHuIla KOJMYECTBa BemlecTBa. MosspHas macca. Uucio ABoraapo, NmOCTOSHHas
ABorazipo. UuciieHHOEe paBEHCTBO MOJISIPHON M OTHOCHUTEJIBHOW MOJIEKYJISPHOW Macc BElIECTBa.
ANTrOpUTM pelIeHHs PacYEeTHBIX 3a7a4 Ha BBIYUCIIEHUE KOJMYECTBA BEILIECTBA: MO KOJIUYECTBY
YacTHUIl BEUIECTBA; 10 MACCEe BEIIECTBA; 0 00bEMY BEIECTBA.
3akon ABoragpo. OTKphITHE U 3HaYeHHE 3aKoHa ABOraapo. MospHblil 00bEM razoB. Pemenue
MPOCTEHIINX 3a7ay C MCIOJIb30BAaHUEM 3aKOHa ABOTAJpPO U CIEACTBUS M3 HEro. AJTOPUTM
pelIeHHs pacyeTHBIX 3aJad Ha BBIYHCIEHHUE MAcChl BEIIECTBA: IO KOJUYECTBY YACTHI]
BEIIECTBA; M0 KOJIMUYECTBY BEILIECTBA; 10 00BEMY BEIIECTBA.
ANTOpUTM pelIeHHs 3a/lad Ha pacueT YMClia YacTHUIl BEIIEeCTBA: MO KOJWYECTBY BEIECTBA; IO
Macce BEIIeCTBa; M0 00bEMY BEIIECTBA.

Tema 7. Beruncienust no ¢popmy.siam razoo0pa3HbiX BelecTB
OtHocuTeNnbHAsT IUIOTHOCTH Ta30B. AJITOPUTM DPELIEHUS PAcUYETHBIX 3aJad Ha OIPEIEIICHHE
OTHOCHUTEJIHOM IJIOTHOCTU OJHOTO Ta3a Mo APYyroMy. AJITOPUTM PELIECHHUS PacueTHBIX 3a/1a4 Ha
YCTaHOBJICHUE OTHOCUTEIIBHOM MOJIEKYJIIPHON MAacChl ra3a 10 €ro OTHOCUTEIbHON INIOTHOCTH.
OOBbEMHBIE OTHOIIEHUS Ta30B MPH XUMUYECKUX PEAKIMAX. AJTOPUTM PELICHHS pPacdyeTHBIX
3aa4 Ha BbIUMCIIEHHE O00bEMa rasa: IO KOJMYECTBY BEIECTBA; MO KOJIMYECTBY YACTHIL
BEILECTBA; 10 MACCE BEILECTBA.
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Tema 8. 3agaun, pemaembie N0 XUMHUYECKUM YPABHEHUSAM
AJITOPUTM peIIeHHs] pacueTHBIX 3aJad  Ha  BBIYMCICHHE KOJIMYECTBA BEIIECTBA MPOJIYKTa
peakuuu
AJITOPUTM pELICHHsI PAaCYETHBIX 33/1a4 Ha BBIUMCIICHHE KOJIMYECTBA BEIIECTBA peareHTa
AJITOPUTM pELIeHUs pacUueTHBIX 33Jad Ha BBIYHMCICHHUE MACCHI IPOJIYKTA PEaKIH MO0 Macce
WA KOJIMYECTBY BEIIECTBA OJJTHOTO M3 PETEHTOB.
AJITOPUTM pelIeHUs] PacyeTHBIX 3aJad  Ha  BBIYHCICHHE MAacChl peareHTa 1o Macce HIn
KOJIMYECTBY BEIIECTBA OJTHOTO M3 MPOTYKTOB PEaKIIHH.
AJITOPUTM pEIICHUS] PACUETHBIX 3a/1a4 Ha  BBIYMCIICHHWE MACChl peareHra 1mno oobemMy
ra3z000pa3HOro MpoayKTa
ANropuTM peleHus pacueTHBhIX 3aJad Ha  BBIYMCIEHHE 00beMa ra3o000pa3zHOro MPOJyKTa
PeaKIMy 10 Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3 PETEHTOB
ANropuT™M pelieHusl pacyeTHBIX 3a/lad  Ha BBIYUCIEHHE 00beMa ra3000pa3HOro peareHTa Io
Macce WIH KOJIMYECTBY BEMIECTBA OJHOTO U3 MPOIYKTOB PEaKIHH
AJITOPUTM pelIeHHs pacueTHHIX 337ad4 Ha  BBIYHCICHHE 00BEMOB ra3000pa3HBIX BEIIECTB, C
HCIO0JIb30BAHMEM 3aKOHA OOBEMHBIX OTHOLIEHH ra3oB.

YYEBHO - TEMATHYECKHWH IIJTAH

No | Tema/ Paznen Kon-Bo | Jlaboparopusie | [IpoBepounsie | CamoCTOSITENbHBIC
4acoB paboThl paboThI paboThI
1 | [lepBoHaya/IbHBIE 5 2
XUMHYecKHe OHATHSA
2 OnpenesieHue 4 1

MACCOBBIX OTHOIIEHUI
3JIEMEHTOB B CJI0KHBIX
BelecTBax

3 Broruuciienus, 4 1
CBSI3aHHBIE C MaCCOBOM
JoJien XHMHYECKOI0
3JIEMEHTA B CJIOKHOM

BellleCTBe

4 O60mme cBegeHuss o |4 1
BellecTBax

5 Pacuérbl, ocHOBaHHBIE | 5 1

Ha MAacCCOBOM  [J0J1e
BeIeCTBA B pacTBOpe

6 Boluucienns, 3 1
CBSI3aHHbIE C MOHATHEM
KOJIHY€eCTBA BelIecTBa

7 Beruunciaenus mo | 2 1
popmysram
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razoo0pasHbIX BelleCcTB
3anaum, pemaemsbie mo | 9 1
XHMHYECKUM
YPaBHEHHAM
Hroro: 36 2 3 4

JeATeJIbHOCTD YUHTeJIsl € y4eTOM padoyeil NporpaMMbl BOCIIUTAHUSA

Bocnuranue MUpPOBO33peHHs. C Havana u3y4eHUs XMMHUHU MPUOOIIATh OOYyUarOIINXCS
K Hay4HOW CHUCTEME B3TJISI0B HA OKPYXKAIOIIUM MUP, TPUPOY, 3aKIaAbIBaTh Y HUX OCHOBBI
MaTepUATUCTUIECKOTO MUPOTIOHUMAHHS.

TpynoBoe Bocnutanme. Co3maHue yCIOBUM JIJIi BOCIUTAHUSA KYJIbTYpbl YMCTBEHHOTO
Tpyaa, Uit GOPMHUPOBAHMS YMEHUMN BBICTYIATh C COOOIICHHUSIMH, TOKIAAaMH, UCIIOIh30BaTh
HarJigHble OCOOUS. CriocoOcTBOBaTh Pa3BUTHIO YMEHUN MPOBOJUTH HAONIOJIEHUS
Y ONBITHI, CPABHUBAThH PE3YJIbTATOB OIMbBITA C KOHTPOJIBHBIMH PE3yJIbTaTaMU, OCYIIECTBIIATH
W3MEPEHUsSI B OMNpPEJCIICHHBIE OTPE3KH BPEMEHH, JeliaTb TOYHBIE U aKKypaTHBIC 3aIUCH
Y THIATEIhHOE 0(DOPMIICHHE PE3Y/IHTATOB OIBITA.

Otnueckoe BocnuTanue. Co3manue ycinoBUid misg (GOPMHUPOBAHHS ITOHUMAHHUSA O J0Ope
M 37Ie, MOPAJIBbHBIX TMPHUHIMIIAX U HOpMax moBenaeHUs. CrocoOCTBOBATh Pa3BUTHIO TaKUX
KauecTB, KaK BHHUMATEIHHOE OTHOIICHHE K JIFOISIM, TOPYYEHHOMY Jiely, YE€CTHOCTb,
MPUHIUANAATBHOCTh,  TUCHUIUIMHUPOBAaHHOCTh. Co3maHue  yclioBWM  Juisi  mmiedcTBa
MOTHUBHPOBAHHBIX M  JPYAMPOBAHHBIX  yYANIUXCS  HAJ WX  HEYCIEBAONIUMU
OJIHOKJIACCHUKAMHU, JAIOIIET0 MIKOJIbHUKAM COIMAIBLHO 3HAYMUMBIN OIBIT COTPYIHUYECTBA U
B3aMHOM ITOMOIIIY.

Okojiornyeckoe BocnuTaHue. Co3mgaHue yCIOBHM i (OPMHUPOBAHUS y IIKOJIHHUKOB
3a00TJIMBOTO, OEPEKHOTO OTHOIIECHHUS K MPUPOJE U BCEMY KMBOMY Ha 3emJie, KaK TJIaBHOMY
YCJIOBHUIO 3I0POBOM M CHACTIIMBOM KU3HU YEIOBEKA.

3nopoBbecOeperaomee BocnutaHue. Co3manue ycloBWil A (GPOPMUPOBAHUS Y
oOyyaronuxcss 4yBCTBa OTBETCTBEHHOCTH 3a CBOC 3/I0POBbE M 3JI0POBBE OKPYXKAIOIIMX,
yMeIoIlel MpOTHUBOICHCTBOBATh YIOTPEOICHNUIO HAPKOTHUKOB, aJIKOTOJS U TaOaKOKYpPEHHIO,
obecrieueHre ydamuxcs HeoOxoaumoi wuHopMalueil, MO3BOJIAIONIEH COXpaHATh U
YKPEIUISTh 30POBBE.
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TemaTn4eckoe INIAaHUPOBaHHUE

Nerr/im | Ne HaumenoBanue paszzienoB u tem OcHoOBHOE coJiep>kaHue ypoKa OcHOBHBIC BUJIBI JEATSILHOCTH 00YJarOIUXCsl (Ha YpOBHE
YPOK | ypoka y4eOHBIX JIEHCTBUI)
a
Tema 1. [lepBoHauyajbHbIe XUMHYECKHE MIOHATHS
1 1 BemecrBa. CBoiicTBa BEIIECTB. BemecTBa u | OOBACHITb, YTO TaKOE BEIECTBO, TEJIO, CBOMCTBA BEIIECTB.
UX CBOMCTBA. OnuceiBaTh (U3NYECKUE CBOICTBA BELIECTB. Pemrars
TECTHI, YIpaKHEHUS i 3aJauu. AHanu3upoBaTth
BBITIOJTHEHHBIC 3a/IaHHSI COBMECTHO C YUUTEJIEM U
YYaIAMHUCS.
2 2 Uuctele BemectBa W cMecd. | Hucrele BemtectBa M cMmecu. CrocoObI [IpoBOIUTH  HECIOXKHBIE  XUMHUYECKHUE OTIBITHI Hu
JlabopaTopHas pabora Nel | ounctkm BEIIIECTB: OTCTaWBaHWE, | HAOMIOACHUS 32  W3MCHEGHMSIMH  CBOWCTB  BEIIECTB:
«AHaIM3 TOYBBD (unpTpOBaHUE, BHITIAPUBAHUE. W3TOTaBIUBaTh (GUIbTp, QWIBTPOBATH W  BBIAPUBATH
pacTBOp, COOMIOAATh TMpaBWa TEXHHKH O€30MaCHOCTH MPHU
MPOBEICHUM ONBITOB. Jlenarh BBIBOJABI MO MNPOBEACHHOMY
HcCleIoBaHuI0. Pemarh TecThl, yHpaKHEHUS W 3a7ayH.
AHaJIM3UPOBaTh BBINOJHEHHBIE 33JJaHUSI COBMECTHO C
YUUTEIEM U YHAIIUMHUCS.
3 3 Odusnyeckue W XuMmu4deckue | OU3ndyeckue W XUMHUYECKHE sBJCHUA. | [IpOBOIUTH HECIOKHBIE XUMHUYECKHE OIBITHI U HAOTIOACHUS
sieHus. JlabopatopHas pabora | XuMHUUYECKHE peaKkuuu. [Ipu3Haku | 32 W3MEHEHUSMU CBOWCTB BEIIECTB, COOJIIOAATH IIPaBHIIA
No2  «Xumuyeckne  peakiuu | XMMHYECKMX  pPEaKIMid HW  YCJIOBHUA | TEXHUKHA OE30MaCHOCTH IPH TPOBEJICHUU OMBITOB. JlenaTh
BOKpPYT HAC» BO3HUKHOBEHMS M TE€UEHUS XMMHYECKHX | BBIBOJbI IO MPOBEIACHHOMY HCCIEI0BaHUIO. Pemarh TecThl,
peaKIui. VOPKHEHUS M 3aJaud. AHaIM3UpPOBaTh BBINOJHEHHBIE
3a/laHUsI COBMECTHO C YUUTEJIEM U YYalUMHUCS.
4 4 Pemenne TecTtoBbIX 3amaHU U | ATOMBI, MOJIEKYJIbl U HOHBI. Pa3nuuate mnoHsATHE «a@TOM» U «MoJekyna». llpuBoautsb
yOpaKHEHUI no teMe: «ATombl U | BemnjectBa MOJIEKYJISIPHOTO U | IpUMEpPbl YacTHULl, KOTOPbIE MOKHO Ha3BaTb MU aTOMaMH H
MOJIEKYJIBI» HEMOJIEKYJIIPHOTO CTPOEHHS. MosiekynaMu. OOBSCHATH MPOIECCHl M CBOWCTBA C TOYKHU
3pEeHHs] aTOMHO — MOJIEKYJIIPHOTO y4eHMs. Pematb TecTsl,
VOPKHEHUS W 33Jaud. AHAJIM3UpPOBATh BBINOJHEHHBIE
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3alaHus COBMCCTHO C YUUTCIIEM U YHallITUMUCA.

Pemrenue 3ana4 u ynpaxxHeHuu 1o

TeMe: «BemecrBa: mpocteie U

CJIOXKHBIC)

[Ipocteie " CIOKHBIC  BEIECTBA.
XUMHYECKHUHA 2JjIeMeHT. MeTamisl U
HEMETAaJIbI.

OTim4are MpoOCTOE BEIIECTBO OT CIIOXKHOro. Pemars TecTsl,
YOPA)KHEHUS U AHanu3upoBaTh BBINOJHEHHbBIE

3alaHusl COBMECTHO C YUUTCIICEM U YHAllTUMUCA.

3aJa4u.

Tema 2. OnpenejieHne MaccOBbIX OTHOIIEHMIA 31

€MCHTOB B CJIO’KHBIX BeIIECTBAX

6 1 OtHocurenpHass aToMHass Macca. | OTHOCUTENbHAs aTOMHAas Macca. OOBACHSATS, 4TO TaKoe XUMUYECKast dopmymna,
MaccoBbie OTHOIIIEHHS | 3aKOH TOCTOSIHCTBA COCTaBa BELIECTB. OTHOCHTEJIbHAsI aTOMHas Macca. PermaTes TecThl, ynmpaKHEHUs
XUMHUYECCKUX JBJIEMCHTOB B XUMHYECKHE Q)OPMYHBI. " 3a1a4u. AHaJ'II/ISI/IPOBaTI) BBITIOJTHEHHBIC 3a1aHUsI COBMECTHO
CJIO’)KHOM BEIIECTBE C YYUTEJIEM U YJaIlUMHUCS.
7 2 Brruucnenne oTHOcHTeNnbHOM | OTHOCUTEIBHAS MOJICKYJISIpHAs Macca. HaxonuTh OTHOCHUTENBbHYIO MOJICKYISIPHYIO MacCy BEIIECTBA
MOJIEKYJIIPHONH MacChl BEIEeCTBa no ¢opmyne. Pemare TecThl, yHmpaXHEHUS | 3aJadyH.
o XuMudeckoiu popmyre AHanM3uUpOBaTh BHINIOJHEHHBIE 3aJJaHUSI COBMECTHO C
YYATEIIEM U yYAIIUMHUCH.
8 3 Onpenenenue MaccoBbiX | KauecTBeHHBII W KosmMuecTBeHHbIN | [IpoBeneHne pacdeToB MacCOBBIX OTHOIIEHUN 3JIEMEHTOB B
OTHOILLIEHUN 3JIEMEHTOB B | cocTaB BemniecTBa. MaccoBble OTHOIICHHUS | CIIOKHBIX BEIIECTBaX MO XUMHYEeCKUM Qopmynam. Pemats
CJIOKHBIX BeIllECTBaX 0 | DJIIEMEHTOB. TECThl,  YyINpaXHEHUS W  337a4H. AHanu3upoBaTh
XUMHYECKUM (popmynam. BBITTOJTHEHHBIE 33/1aHHSI COBMECTHO C YYUTEIEM U
YYaLAMHUCS.
9 4 YcraHoBiieHue xumudeckux | KauectBeHHbII M KoJIMYecTBEHHBIN | [IpoBeaeHne pacueToB Ha yCTAHOBJIIEHHME XMMHUYECKHX
(dbopMyn CIOXHBIX BEIIECTB IO | COCTaB BellecTBa. MaccoBble OTHOIIEHUS | (JOPMYZT CIIOKHBIX BEIIECTB 10 MAaCCOBBIM OTHOILIECHUAM
MacCOBBIM OTHOUIEHUSIM | 3JIEMEHTOB. 37eMeHTOB. Pemare TecThl, yHpa)XHEHHUS M 3aJa4M.
3JIEMEHTOB. AHanu3upoBaTh BBINOJIHEHHBIE 3aJlaHUsl COBMECTHO C
YUUTEJIEM U y4daluluMuUcsA. BbINOJHEHHE caMOCTOSTeIbHOM
padoThbI.
Tema 3. BolunciieHHs, CBSI3aHHBIE ¢ MACCOBOM 10JIeili XHMHYECKOT0 3JIEMEHTA B CJI0OKHOM BelIecTBe

10 1

Bruncienne  maccoBoW  I0JIn

OJHOTO U3 J3JICMCHTOB B

CJIOXKHOM BCIICCTBC.

MaccoBass 101 XHMHYECKOTO 3JIEMEHTa
B COCAMHCHUMH.

HpOBeI[eHI/Ie pacdyeToB HaA BBIYUCICHUC MacCoOBOM JOJIH
OJIHOTO H3 DJIEMEHTOB B CIIO;KHOM BeIllecTBe. Pemiath TCCThI,
YHIOpaKHCHUA U 3aJa4vu. AHaJ'II/I3I/Ip0BaTL BBITIOJIHCHHBIC
3alaHus COBMCCTHO C YUUTCIIEM U YHallITUMUCH.
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11 2 Beluncnenue MaccoBbIX foJied | MaccoBast 10i11 XMMHYECKOro 3jieMeHTa | [IpoBeneHue pacueTroB Ha BBIYMCICHUE MACCOBBIX JOJIEH BCEX
BCEX OJIEMEHTOB B  CJOXXHOM | B COCJUHEHMHU. 3JIEMEHTOB B CJOXHOM BeulecTBe. Pematp TeCTBhl,
BCIICCTBEC YIOpaA)KHCHUA U 3a4a4u. AHaJ'II/I3I/IpOBaTL BBITTIOJIHCHHBIC
3a/1aHusl COBMECTHO C YUUTEJIEM U yJalllUMHUCH.
12 3 Omnpenenenue npocreinien | MaccoBast 10Ji1 XUMUYECKOro 3jieMeHTa | [I[poBeaeHue pacyeToB Ha  ONPEIEICHUE MPOCTEHIIei
(dhopMyITbl OMHAPHOTO COCMHEHUS | B COCAMHCHUH. buHAapHBIC coequHCHHS. | GOPMYJIBI OHHAPHOTO COCIUHEHUS I10 MAaCCOBBIM JIOJISIM
110 MaCCOBBIM JOJIIM BXOIAIIINX B HpOCTeﬁmaﬂ q)opMyna. BXOAIIUX B HET'O 3JICMCHTOB. Pemarsn TCCTBI, YIIPAXKHCHUA U
HEro 3JIEMEHTOB. 3a1a4i. AHaIM3UPOBATh BHIIOJHEHHBIE 33JaHUSI COBMECTHO C
YYUATEIIEM U yJAIIUMHUCH.
13 4 Omnpenenenue npocrenmen | MaccoBas A0J9 XUMUYECKOro 3jeMeHTa | [IpoBeneHne pacyeToB Ha  ONpPEACNICHHE  MPOCTEUIIEH
hopmysI COEIMHEHUSA o | B coequHenuu. [Ipocreiimas dhopmyna. GbopMyIIBl COCTMHEHUSI TI0O MAaCCOBBIM JIOJSM BXOJSIIHX B

MACCOBBIM J0JIAM BXOJAIIHUX B
HET'O 3JIEMCHTOB.

HETO DJIEMEHTOB. Pemiath TECTBI, YHPAXXHCHHUA U 3aJaydu.

AHaJ'II/ISI/IpOBaTB BBITIOJTHCHHBIC  3aJaHUsd COBMECTHO C

YUYHUTEJIEM U ydallUMHCS. BbINOJHEHHE NMPOBEPOYHOM
padoThbI.

Tema 4. O01Me cBeaeHUus 0 BelecTBax

14 1 Pemenue 3anau u ynpaxknenuit mo | Kucinopona, ero o0mas xapakTepucTuka. | Pemars TecThl, ympaXHEHHMsT W 3aadd. AHaIU3HPOBATH
teMme: «Kucnopoa» Haxoxnenne B mnpupone. [lodydeHue | BBIIOJHEHHbIE 33JaHUS  COBMECTHO C  YYUTElIeM U
Kuciaopora B jaboparopud M B | yYalIUMHUCA.
IPOMBIIIIIEHHOCTH. KaranuzaTtops.
Crioco0sI cobupanus KHCIIOPOJIa
du3nYeCcKre 1 XUMHYECKHUE CBOMCTBA
KHCJIOPO/Ia.
15 2 Pemenue 3anay u ynpaxknenuii no | Hopmanbneie — ycnoBuss — xumudeckod | COCTaBIATh YpPaBHEHMsI pEaKkLUHd TOpPEHUS BEIIECTB B
teme: «Oxcuabl. 'openue» peakiuu. Peaknuu ropenus. Peakuuu | kuciaopone. CocTaBisiTh XUMUYecKkHe (HOPMYIbl OKCHUIOB U
okucneHus. OKCUabl. JlaBaTh UM Ha3BaHWs. Pemiats TecThbl, yIpa)KHEHUS U 3aJa4H.
AHanu3upoBaTh BBHINOJHEHHBIE 3aJaHUSI COBMECTHO C
YUUTENIEM U YUALTUMHUCS.
16 3 Pemenue 3anay u ynpaxxkaenuii mo | Bomopoa, ero obmias xapaktepuctuka u | Pemarh TecThl, yHpaXHEHHS W 3aJayd. AHAIM3UPOBATH

TEMCE!: «BO,Z[OpO,Z[»

HaxoxzaeHue B mnpupone. llomyuenue

BBIIIOJIHCHHBIC  3aJaHUs. Y4yacTBOBaTh B COBMCCTHOM
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BOJIOpoJla B Jlabopatopum M B

npoMblieHHocTd. dusnueckue  u
XUMHYECKHE CBOICTBA BOJIOPOJIA.
[IpumeHeHne BOJIOPOJA.
BoccraHnosiienue. Bonopon Kak
BOCCTaHOBHUTEIIb. I'pemyunit ras.
I'mppuaer.

00CYXJIEHUH pe3yJIbTaTOB.

17

Pemrenne 3ana4 u ynpaxHeHHH 10
teme: «Boma. BoaHbie pacTBOpEI.
PactBopumMocTs BEIIECTB)
Jlabopamopnas paboma Ne 3
«Tennosou aghghexm
PAcmeopensl 6eujecms 6 600e»

du3uyeckue W XUMHYECKHE CBOMCTBA
BOJIBI. I'mapokcunapl meTamios,

ocHOBaHusi. Boma — pactBopuTens.
PactBopenue kak puU3MKO — XUMHUECKUN
porecc.

BeIlleCcTB B BoJe. HachllmeHHunle U

I'mppatel.  PacTBOpHMMOCTB

HCHACBIIICHHBIC paCTBOPEI.

Pemate TecThl, ynmpaxkHeHHS W 3agavyd. AHaIM3UPOBATH

BBITIOJIHEHHBIC 3aJaHHA. YyacTBOBaTH B COBMCCTHOM

00CYXJIEHHH pe3yabTaToB. BbINnoJiHeHHe caMOCTOSITeIbHOM
padoThbI.

Tema 5. PacuéTnl, 0CHOBAHHBIE HA MACCOBOI /10JI€ BellleCTBA B pacTBope

18 1 Brruncnenne  MaccoBoit goyi | MaccoBas OJIS pacTBOpeHHOTO | Pemars pacdueTHbie 3aa4yd Ha BBIYMCICHUE MACCOBOW 10U
pacTBOPEHHOTO  BEIIECTBAa B | BellecTBAa.  Pa30aBleHHBI  pacTBOP. | pACTBOPECHHOTO BEIIECTBA B PACTBOpPE, MO KOJUYECTBY
pacTBope, o KoJn4ecTBy | KoHIIEHTpHpOBaHHBIN pacTBOp. | BEIIECTBA  WJIH Macce  PacTBOPEHHOIO BEIIECTBA.
BellleCTBa HIIH Macce | ANITOpUTM pEIICHHs] PAacUeTHBIX 3a7ad | AHAIM3UPOBAaTh 3aJaud M y4acTBOBaTh B COBMECTHOM
pPacTBOPEHHOTO BEIIECTRA. Ha  BBIYMCJIICHHME  MacCOBOW  JIOJH | OOCYKJIEHUHU PE3YJIbTATOB.

pPacTBOPEHHOTO BEIIECTBa B pacTBOpPE, IO
KOJIMYECTBY  BeIIecTBa WJIM  Macce
PacTBOPEHHOTO BEIIECTBRA.

19 2 Boluucnenne  maccoBoil  1oyM | 3aBUCUMOCTh MEXKJIy MaccoBOil joJied | PemaTe pacuerHble 3aJaul Ha BBIYMCIEHUE MAacCOBOM J0JIH

pPacTBOPEHHOIO  BEIIECTBAa B | BEUIECTBA, COACPIKALIEHCSA B PacTBOpPE, U | pACTBOPECHHOTO BEIIECTBA B PAacTBOpE, IO YKa3aHHOMY

pacTBope, 0 YKa3aHHOMY 00bEMY
C U3BECTHOM IIJIOTHOCTBIO.

IUIOTHOCTBIO ~ pacTBopa.  AJNroputMm
pELIEHUsT PACUETHBIX 3a4a4 Ha
BBIYHCIIEHUE MaccoBOM JOJIH

O6’béMy C U3BECTHOM INIOTHOCTBIO. AHaJII/I3I/IpOBaTB 3aJa4n
" Y4aCTBOBATb B COBMCCTHOM 06CY)KI[€HI/II/I PE3YJIbTATOB.
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PacTBOPEHHOTO BELIECTBA B PACTBOPE, 10

yKa3aHHOMY O0OBEMYy €  HW3BECTHOM
TUIOTHOCTBIO.

20 3 Bbranciienue Maccel BEHIECTBAa M | ANTOPUTM pEIICHUs PAcueTHBIX 3ajad | Pemars pacyeTHbIe 3aa4M HA BBIYMCICHHUE MACChl BEIIECTBA
PacTBOPUTEIIA AU | Ha BBIYMCIEHHE MacChl BELIECTBA W | M pacTBOPUTENs Ul IPUTOTOBJIEHUS  PAcTBOpA.
TIPUTOTOBJICHHS pacTBOPa | nacrpopurens i IPUrOTOBJIEHHS | AHAIM3MPOBATh 3aJayd U y4acTBOBaTh B COBMECTHOM
Jlabopamopnas paboma Ne 4.

pacTBopa 00CYX/IEHUH pe3yIbTaTOB.
«H3yuenue 3aeucumocmu
pacmeopumocmu  gewecmeda om
memnepamypboly»

21 4 3amaun Ha pasz0OaBieHHMEe U Ha | AJTOPUTM peUIeHWs pacyeTHbIX 3anad | Pemars pacueTHele 3ajayd  Ha pa30aBieHHEe U Ha
KOHIICHTPUPOBAHWE  PACTBOPOB | Ha pa3z0aBieHNE U HA KOHIICHTPUPOBAHWE | KOHIICHTPUPOBAHUE PACTBOPOB. AHAIW3MPOBATH 3a/aydl H
Jlabopamopnasi 3 padoma  Ne | uacrp0p0s. y4aCTBOBATh B COBMECTHOM OOCYKIECHUH PE3YIIbTATOB.
S«llepecviwennvii pacmeop»

22 5 3agauM Ha CMENIEHHWE PAcTBOPOB | AJITOPUTM pEUICHUS pPacUYeTHBIX 3ajad | Pemiath pacdye€THblE 3aladyd Ha CMEIICHHE PAacTBOPOB C

(¢ HU3BECTHBIMH MaCCOBBIMH

JOJIAIMHU BEIIECTBA

Ha CMCHICHUC PaCTBOPOB C M3BCCTHBIMU
MaCCOBBIMU OOJISIMH B€IICCTBA

M3BECTHBIMU MAaCCOBBIMU JOJISIMHU BELIECTBA. AHAIU3UPOBATH
3aJa4d M y4acTBOBAaTh B COBMECTHOM OOCYKIEHUU
pe3yabTaToB. BhINOJIHEHHE CAMOCTOATEIbHON PadoThI.

Tema 6. BI)I'-II/ICJICHI/[SI, CBfI3aHHBIC C IOHATHEM KOJINYECTBA BelleCTBa

23 1 Beruncnenune KoiuyecTBa | Mok  —  eAMHUIA KosmvecTBa | Pemarhk pacuéTHple 3a7aydl Ha BBIYUCICHHE KOJUYECTBA
BEIIIECTBA: 10 KOJHMYECTBY YacTHIl | BemiecTBa. MomsipHas Macca. UYwucio | BemecTBa: MO KOJHYSCTBY YaCTHI[ BEIECTBA; IO Macce
BEIIIECTBA; MO0 Macce BEIIECTBa; | ABOTAApPO,  TOCTOSIHHAs  ABOTajpo. | BEIIECTBA; MO 00BEMY BellecTBa. AHAIM3UPOBATh 3aJa4d H
110 00bEMY BEIIECTRA. YucieHHOe PaBEHCTBO MOJIIPHOW M | y4aCTBOBATh B COBMECTHOM OOCYXICHUU PE3YJIbTATOB.
OTHOCHTEIBHOW  MOJICKYJISIPHOW  Macc
BEIIECTBA. Anroput™ pelIeHusI
pacyeTHBIX  3aJa4 Ha  BBIYHCIICHUE
KOJINYECTBA BEIUIECTBA: IO KOJIUYECTBY
YacTHI] BEIIECTBA; 10 MacCe BEIIECTBA;
o 00bEMY BEIECTBA.
24 2 Beruncienne Maccel BemiecTBa: | 3akoH ABoraapo. OTKphITHE W 3HaueHHWe | PemaTh pacuéTHbIC 3amaud  Ha BBIUMCIICHUE MACCHI
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10 KOJIMYECTBY YACTHII BEIIECCTBA;
0 KOJIMYECTBY BELIECTBA; IIO
00BEMY BeIIeCTBA.

3aKkoHa ABoraapo. MoJsipHbli 00bEM
razos. Pemenue mnpocredmmx 3azad c
UCIOJb30BAHUEM 3aKOHa ABOrajapo u
CIIEICTBUSL U3 HEro. AJITOPUTM pelleHUs
PACUCTHBIX 3aJa4 Ha BBIYMCIICHUC
Macchl BEIIECTBA: MO KOJIUYECTBY YACTHUI]
BEIIIECTBA; 110 KOJIMYECTBY BEIECTBA; 110

00BbEMY BEIIIECTBA.

BELIECTBA: 110 KOJUYECTBY YACTHI] BELIECTBA; [10 KOJUYECTBY
BEIIECTBA; 10 00bEMY BeliecTBa. AHAIM3MPOBATH 3a7a4dl U
y4acTBOBATh B COBMECTHOM OOCYX/IEHUH PE3YIbTATOB.

25

Pacuér umcna qacTull BECUICCTBA:
M0 KOJMYCCTBY BCIICCTBA, II0
Macce

BEIIECTBA; IO O00BEMY

BCIIICCTBA.

AJNTOpUTM perieHus: 3a7ad Ha pacueT
Yrcia YacTHIl BEUIECTBA: MO KOJIHUYECTBY
BEIIeCTBA; I1I0 Macce BEIIeCTBA; TI0

00BEMY BEIIECTBA.

Pemars 3amaum Ha pacdyeT 4YMCIAa YACTHIl BEIIECTBA: TIO
KOJIMYECTBY BEIIECTBA; IO Macce BEIIECTBA; MO OOBEMY
BeIIeCTBA. AHAJIM3UPOBATh 3aJa4ydl W  Yy4acTBOBATh B
COBMECTHOM OOCYKICHHH pPEe3y/IbTaToB. BbImosHeHune

NPOBEPOYHON padoOThI.

Tema 7. BoruncijeHus no ¢gpopmysiam razooopast

bIX BEIECTB

26 1 Onpenenenue oTHOcHUTEIbHOU | OTHOCUTENLHAS IUIOTHOCTD razoB. | Pemarb pacueTHble 3aga4yu Ha OTIpeICIICHUE
IUIOTHOCTH ~ OJHOTO Tra3a 1o | AJITOPUTM pEeUICHUS PpacUeTHBIX 3a/1ad | OTHOCUTENBHOM IJIOTHOCTH OJHOTO Traza Mo Jpyromy.
JIPYyroMy. VYcraHoBieHue | Ha ONpeNIeICHNe OTHOCUTENIbHOM | Pemath pacueTHbie 3a7a4yu Ha YCTaHOBJICHUE
OTHOCUTEIILHOW  MOJIEKYJISIPHOM | TUIOTHOCTH OJHOTO Tra3a Mo JPYroMy. | OTHOCUTEIRHOW  MOJIGKYJSIPHOM MacChl Ta3a IO  €ro
Macchbl rasa o ero | AIITOpUTM peIIeHUs PACYETHBIX 3a7ay | OTHOCUTEIbHOW IUIOTHOCTH. AHAIM3UpOBaTh 3aJadyd M|
OTHOCHUTEJNIbHOM MJIOTHOCTH. Ha YCTaHOBJICHME OTHOCHUTENbHOMH | y4aCTBOBAaTh B COBMECTHOM OOCYKJICHUH PE3yIbTAaTOB.
MOJIEKYJIIPHOM MaccChl Ta3a Mo €ro
OTHOCHUTEINIbHOM MJIOTHOCTH.
27 2 Boruncnenne o6bema rasza: mo | OObEMHBIE  OTHOILIEHUS Tra3oB  IpH | Pemarh pacyeTHbIe 3a7jaud Ha  BBIYMCICHHE 00bEMa rasa:
KOJIMYECTBY BEIIECTBA; [0 | XUMUYECKHX  peakuusX.  AJTOPUTM | [0 KOJUYECTBY BEIIECTBA; MO KOJWYECTBY YACTHI] BEIIECTBA;
KOJIMYECTBY YaCTHIl BEIIECTBA; MO | pEIICHUS pacueTHBIX 3ajay Ha | IO Macce BeleCTBa. AHAIM3UPOBATh 3a/la4Md U Y4acTBOBATh
Macce BelleCTBa. BBIYMCIICHUE o0BeMa rasa: Mo | B COBMECTHOM OOCYKIEHUH pe3ylbTaToB. BblimoJiHeHue

KOJIMYCCTBY BCIICCTBA; IO KOJIUYCCTBY
HacCTull BEUICCTBA, 110 MaCCC BCUICCTBA.

CAMOCTOSITEJILHOH padoThI.

Tema 8. 3agaun, pemaembie 10 XUMHYECKUM YPABHEHUSAM

28

\ 1

‘ Brruncienue KOJIHN4YCCTBAa

AHFOpI/ITM peIICHUA PpaCYCTHBIX 3aJda4

Pemats paC‘{éTHBIC 3aga4yd Ha BBIYHCIICHHUC KOJIHYCCTBA
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BEILIECTBA MPOAYKTa PEaKUu

Ha BBIUMCIIEHHE KOJIMYECTBA BEIIECTBA
IIPOJIyKTa PEaKuu

BEILIECTBA MPOJIYKTa peaKIUu. AHAIW3UPOBATH  3aJaud U

y4acTBOBATh B COBMECTHOM OOCYXKJCHUH PE3YIIbTATOB.

29 Beruucnenue KOJIMYECTBA | AJITOPUTM pELICHUs pacueTHBIX 3ajay Pematps pacuéTHble 3a71aun Ha BBIYHUCJIEHUE KOJIMYECTBA
BEIIIECTBA pearcHTa Ha BBIYMCIICHHWE KOJMYECTBA BEIECTBA | BEIIECTBA peareHTa. AHAJIM3UPOBATh 33JIa4M M YY9aCTBOBATH
peareHTta B COBMECTHOM OOCYXKICHUU PE3yJIbTATOB.
30 Boruricnenue Macchl IpoAykTa | AJTOPUTM pEUIeHMs] pacueTHbIX 3ajad | Pemarbh pacu€THble 3ajaud  Ha BBIYHCJIIEHUE MAaCCHI
peakiuu 10 Macce WM | HA ~ BBIYUCIICHHE  MacChl  NPOAYKTA | MPOAYKTa PEaKIUH IO Macce WM KOJMYECCTBY BEIISCTBA
KOJIMYECTBY BEIIECTBA OJHOTO W3 | PEAKIMH 10 MAacce WM KOJIHYECTBY OJIHOTO M3 PEreHTOB. AHAIM3UPOBAThH 33]]a4l M Y9aCTBOBATh
pPETeHTOB BEIIECTBA OJJHOTO M3 PETECHTOB. B COBMECTHOM OOCYXKICHUH PE3yJIbTATOB.
31 Brruncnenne macchl peareHra mo | AJTOpUTM peUIeHMs] pacdeTHbIX 3ajad | Pemars pacu€THele 3ajaud  Ha BBIYHUCJIEHUE MAaCCHI
Macce WM KOJIMYECTBY BEIIECTBA | HA BBIYMCIEHHE MAacChl peareHTa II0 | peareHTa M0 Macce WM KOJMYECTBY BEIIECTBA OJTHOTO W3
OJTHOTO U3 TIPOJIYKTOB PEAKIINU Macce WM KOJIMYECTBY BEIIECTBA OJTHOTO | IPOIYKTOB PEaKIMi. AHAIM3UPOBATh 3a7a4d U YIacTBOBATh
13 MPOJTYKTOB PEAKITUH. B COBMECTHOM OOCYXKICHUH PE3yJIbTaTOB.
32 Brruncnenue Maccel peareHTa 1o | AJTOpUTM pelIeHHsl pacueTHhIX 3ajad | Pemarh pacu€THble 3afauyd  Ha BBIYUCJIIEHUE MAaCChI
00BbEMy ra3000pa3HOTO MPOAYKTa | HA BBIYUCICHHE MAacChl peareHra II0 | peareHTa 1o  00beMy  Tra3000pa3HOTO  TPOJYKTa.
00BEMy Ta3000pa3HOTO MPOAYKTA. AHaTM3MpOBaTh 3aJa4ydl W Y4aCTBOBATh B COBMECTHOM
00CYXICHHH PE3yIhbTaTOB.
33 Brruucnenune 0o0beMa | AJITOPUTM pEIICHUs pacYeTHBIX 3ajaay | Pemate pacuéTHbIC 3aJa4d  Ha BBIUMCIIEHHE 00BEMa
ra3o00pa3Horo IPOJYKTa | HA BBIYHMCICHHE O0BEMa ra3000pa3HOro | ra3000pa3HOTO MPOJIYKTa PEAKIMH [0 MAcCe WIN KOJMYECTBY
peakuuu 1O Macce WM | MPOJMyKTa peakiuh [0 Macce WM | BEIIeCTBAa OJHOTO W3 PEreHTOB. AHAIM3MPOBATH 3aaud U
KOJIMYECTBY BELIECTBA OJHOIO M3 | KOJWYECTBY BELIECCTBA OJHOTO W3 y4acTBOBATh B COBMECTHOM OOCYK/IEHUU PE3yIbTaTOB.
pEereHToB pEreHToB
34 Brruucenue o0béMa | AJITOPUTM pEIIeHHUs] pacueTHBIX 3aaay | Pemare pacuéTHbie 3amadyd  Ha BBIUMCIICHHE 00BEMa
ra3oo0pa3HOro  pearcHta IO | Ha BBIYMCIICHHE 00BbEMa ra3000pa3HOro | ra3000pa3HOro peareHrta IO Macce WM  KOJHYECTBY
Macce WU KOJIMYECTBY BEIECTBA | peareHTa 10 Macce WM KOJHYECTBY | BEIIECTBA OJHOTO M3 MPOAYKTOB PEaKIMU. AHAIU3UPOBATH
OJIHOTO M3 MPOAYKTOB PEaKIINH BEIIECTBA OJHOTO M3 MPOAYKTOB peaklUy | 337]ayd U y4acTBOBaTh B COBMECTHOM OOCYXICHHU
pe3yIbTaToOB.
35 Brruncnenue 00BEMOB | AITOPUTM pEIlIeHUs] PacUETHBIX 3adad | Pemiate pacdyeTHble 3amaud  Ha BBIYHCIICHHE 00bEMOB
ra3zo00pa3HbIX BEIIECTB, Cc | Ha BBIUKCIEHHE 0OBEMOB Ia3000pa3HBIX | Ta3000pa3HBIX  BEHIECTB, C  HCIOJb30BAaHMEM  3aKOHA
HCIOJIb30BaHUEM 3aKOHA | BEIIECTB, C WCIOJb30BAHUEM 3aKOHA | 0OObEMHBIX OTHOIIEHUN Ta30B. AHAIM3WPOBATH 3aJaddl U
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00BEMHBIX OTHOIICHHI ra30B.

00BEMHBIX OTHOILIEHHH ra30B.

y4acTBOBATh B COBMECTHOM OOCYKJICHHH PE3yIbTATOB.

36

Hrorosoe 3ausarue

Pemrennst pacueTHeIX 3amay
XUMUYECKUM YPaBHEHUAM

110

Pemrats paC'-IéTHbIG 3aladyi 10 XUMHUUYCCKUM YPABHCHUSIM.
AHaJ'II/ISI/IpOBaTB 3aa4u MW y4aCTBOBAaTb B COBMCCTHOM
00CYXXJICHUH pPe3yJIbTaTOB. BbINMOTHEHUE MPOBEPOUHOI
padoThlI.
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Ka.]'leH)IapHO — TEMATUIECCKOC IIJIAHUPOBAHUE

Ne ‘ ‘ Tema ‘ Jara
1. MepBoHayadbHbIe XHMHYECKHE TIOHATHS
1 1 BemectBa. CBolicTBa BEIIECTB.
2 2 Uucteie BemectBa u cmecu. JlaboparopHas pabota Nel «Ananu3
MTOYBBD)
3 3 ®uznyeckue U xuMmuueckue siBieHus. Jlaboparopnas pabora Ne2
«XUMHYECKUE PEaKIIUU BOKPYT HAC)»
4 4 Pemenne TecTOBBIX 3aJaHUl W yINpaKHEHUH MO Teme: «ATOMBI U
MOJICKYJTBI
5 5 Pemenue 3amau u ynpaxHeHudd 1o teme: «BemiectBa: mpocThie U
CIIOXKHBIC)
2. OnpeneneHue MacCOBBIX OTHOIIEHUI 3JIEMEHTOB B CJIOKHBIX BelleCTBaX
6 1 OTtHocHTeNbHAsT aTOMHAsT Macca. MacCOBBIC OTHOIICHUS XUMHUYECKUX
AJICMEHTOB B CJIO)KHOM BEIIIECTBE.
7 2 BrrunciieHne OTHOCUTEIBRHOW MOJIEKYJISIPHOM MacChl BEHIECTBA IO
XUMUYECKOH hopmye
8 3 OmnpenieieHHe MAacCOBBIX OTHONICHUH 3JEMEHTOB B  CIIOXKHBIX
BEIECTBAX M0 XUMUYECCKUM (hopMyIiam.
9 4 VYcraHoBieHne XUMHUYECKUX (OPMYJT  CIOXKHBIX  BEIIECTB IO
MacCOBBIM OTHOIIEHUSM 3JIEMEHTOB.
3. BblunciieHnsi, CBsI3aHHbIEe C MACCOBOIl J0J1eli XMMHYECKOro 3JIeMEeHTAa B CJI0KHOM
BelllecTBe
10 |1 Breraucienne MaccoBOil TOJMM  OJHOIO M3 DJIEMEHTOB B CII0KHOM
BEIIECTBE.
11 |2 Boruricnenue MaccoBbIX JI0JIel BCEX D3JIEMEHTOB B CIJI0KHOM
BEIIECTBE
12 |3 Omnpenenenue npocrermieii GopMysbl OMHAPHOTO COCIUHEHUS I10
MacCOBBIM JIOJISIM BXOISIIIMX B HETO JIEMEHTOB.
13 |4 Omnpenenenue npocTeiieit (GopMynbl COEAUHEHHUS IO MAacCCOBBIM
JOJISIM BXOJISIIIIMX B HETO JIEMEHTOB.
4. O0uMe cBeJeHN 0 BelecTBaX
14 |1 Pemenue 3anay u ynpaxkunenuii mo reme: «Kucnopom»
15 |2 Pemenue 3anay u ynpaxunenuii o treme: «Oxcunpl. ['openue»
16 |3 Pemenue 3amau u ynpaxnenuit no reme: «Bomopomn»
17 | 4 Pewrenne 3anau u ynpaxxueHui no reme: «Boga. Boausie pacTBOpEIL.
PacTtBopuMOCTH BeliecTB»
5. Pacuérbl, 0CHOBaHHbIE HA MACCOBOI 10J1€ BellleCTBA B pacTBOpe
18 |1 Brrurcnenue MaccoBoi TOJIM PacTBOPEHHOTO BEIECTBA B PacTBOPE,
10 KOJIMYECTBY BEIIECTBA MUIIM MAacCe PACTBOPEHHOTO BEIIECTBA.
19 |2 Brrurcnenue MaccoBoi OMM PacTBOPEHHOTO BEIECTBA B PacTBOPE,
M0 YKa3aHHOMY 00BEMY C H3BECTHOM MJIOTHOCTHIO.
20 |3 Brruricnenue Macchl BEIIECTBAa U PACTBOPUTENS ISl IPUTOTOBICHUS
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pacTBopa

21 |4 3anauyn Ha pa3OaBlieHUE W HA KOHIICHTPHUPOBAHUE PACTBOPOB
22 |5 3amaun Ha CMEIIEHHE PACTBOPOB C M3BECTHBIMU MACCOBBIMH JOJISIMU
BEIIECTBA
6. Bulunciienus, CBsi3aHHbIE ¢ TIOHSITHEM KOJMYECTBA BelIeCTBA
23 |1 Brluncnenue KkonaudecTBa BEIIECTBA: 10  KOJHMYECTBY YACTHII
BEILIECTBA; TI0 MACCE BEIIECTBA; 0 0OBbEMY BEIIECTBRA.
24 |2 Brrurcnenue Macchl BEIIEeCTBA: 0 KOJMYECTBY YaCTHUIL BEIIESCTBA; 110
KOJIMYECTBY BEIIECTBA; 10 00BEMY BEILIECTBA.
25 |3 Pacuer yrcna yacTHIl BEIEeCTBa: 0 KOJIWYECTBY BEIIECTBA; 10 Macce
BEIIIECTBA; 0 00BbEMY BEIIECTRA.
7. Bpruncijenus no ¢popmysam razoo0pa3HbIX BellecTB
26 |1 Omnpenenenre OTHOCUTEIBHOM TJIOTHOCTH OJHOTO Ta3a Mo JAPYromy.
YCTaHOBIEHHE OTHOCUTEIIBHOW MOJIEKYJISIPHOM Macchl ra3za Io €ro
OTHOCHTEIILHOM IJIOTHOCTH.
27 |2 Boruncnenue o0beMa rasza: o KOJUYECTBY BEIIECTBA; 10 KOJUYECTBY
YaCTHI] BEIECTBA; M0 Macce BEIIECTBA.
8. 3agauu, pemaemMbie M0 XUMHYECKUM YPABHEHUSIM
28 |1 Brruncnenue koimyecTBa BeIECTBA IPOIYKTA PEAKIIUU
29 |2 Brruncnenue koamvecTBa BEMIeCTBa peareHTa
30 |3 Brruucnenue Macchl mMpoayKTa peakiuy MO Macce WA KOJUYECTBY
BEI[ECTBA OJJHOTO U3 PETEHTOB
31 |4 Brruncnenue macchl peareHTa 1o Macce WM KOJHUYECTBY BEIIECTBA
OJIHOTO M3 MPOJYKTOB peakluu
32 |5 Brruucnenue maccel pearerra 1mo o0EMy raz000pa3HoOro mpoayKTa
33 |6 Brruucienue o0beMa razo00pa3HOro MpPOAYKTAa PEaKIMH IO Macce
WM KOJIMYECTBY BEILIECTBA OJTHOTO U3 PEreHTOB
34 |7 Brruucnenue o0beMa Ta3000pa3HOrO peareHra II0 Macce HIH
KOJIMYECTBY BEIIECTBA OJJHOTO U3 MPOJAYKTOB PEaKIUU
35 |8 Brruncinenue o00bEMOB Ta3000pa3HBIX BEIIECTB, C HMCIOJIb30BAHHEM
3aKOHA 0OBEMHBIX OTHOILIEHUH Tra30B.
36 |9 Hrorosoe 3ansartue

YYEBHO - METOJAUYECKOE U MATEPUAJIBHO - TEXHUYECKOE

OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

TEXHUYECKHUE CPEACTBA OBYYEHUA
KoMnberotep MynbTUMeIMHHBIN
MynbTUMEIUIHBINA IIPOEKTOP

WNurepaktuBHas nocka SMART

JeMoHCcTpanuOHHOE 000pPy10BaHNe M TPHOOPBHI VI KaOUHeTa 1 JadopaTopuu

OcHoBHOe 000py0BaHue

CTOJIMK IO IbEMHBII

[IITaTuB 1EMOHCTPALMOHHBIN

Amnmapat ajsi TpoBeACHUS XUMHUECKUX Peaklni
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Annapar Kunna
[TpuGop At UITIOCTPALIUH 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIHH OT
YCIIOBUI OKPYXKAIOLIEH Cpebl
HaGop amns snexTposin3a 1eMOHCTPAIHOHHBIH
[TpuGop Ayt OKUCIIEHUS CIMPTA HAJl METHBIM KaTaTu3aTOPOM
[TpuGop 1 MOTYYIEHUS TATOUI0ATKAHOB IEMOHCTPAIIMOHHBII
JlabopaTopHo-TexHOI0THYeCKOe 000pyA0OBaHMe JIsl KaOuHeTa U JJadopaTopun
OcHoBHOe 000py10BaHue
Hudposas 1abopaTopusi M0 XUMHUU IS yICHHKA
[TpuGop mi1st MOTydeHNS TATTIOUIOATKAHOB U CIOKHBIX 2(UPOB 1Ta00PaTOPHBII
KonGonarpesarens
DNEeKTPOTUIUTKA
bans komOuHupoBaHHas 1abopaTopHas
Bechl 115 cpinyunx MatepuaioB
[Ipubop st nonyuenus razos (nanee - I1I1IN)
CrniupToBKa J1abopaTopHast
Muxkpockon nudpoBoit ¢ pyKOBOJICTBOM I0JIH30BATENS U MOCOOUEM ISl ydaluxcst
HaGop mocyne! aiist peakTHBOB
Habop npunaanexHocTel A MOHTa)Xa MpOCTEUIINX TPUOOPOB IO XUMHUHU
Kommnext 'MA-nabopaTopuu no XxuMuu
JlabopaTopHasi xXuMmuyecKasi mocyjaa JJjisi KabuHeTa u J1adopaTopuu
OcHoBHOe 000py1I0BaHUE
KomrmekT k010 1eMOHCTPallMOHHBIX
Ha6op nmpo6ok pe3nHOBBIX
[Tepexon cTEKISTHHBIN
[Tpob6upka Bropiia
[IpoOupka AByXKoOJIeHHAs
CoenuHNUTENb CTEKJITHHBIN
3aKMM BUHTOBOM
3axxuM Mopa
[IInaHr CUIIMKOHOBBIN
KoMrekT crexkyissHHOM nocy/pl Ha NuMdax J1eMOHCTPAIIMOHHBIH
Jlo3upyroliee yCTpoiCTBO (MEXaHUYECKOE)
KommuiekT uznenuit u3 kepaMuku, dapdopa u dasHca
Kommiek noxex papdopoBbix
KoMrnekT MepHbIX K0JIO Majioro oobema
Komrmnekt MepHbIX K010
KoMInekT MepHbIX UIMHIPOB TIaCTUKOBBIX
KoMIekT MepHbIX HUIUHIPOB CTEKISTHHBIX
KoMrinekT BOpOHOK CTEKIISTHHBIX
Kowmmnekr numnerok
KoMIiekT cTakaHOB MIaCTHKOBBIX/CTEKIISIHHBIX
KoMIiekT cTakaHOB XUMHUYECKHX MEPHBIX
KoMIiekT cTakaHuuKOB ISt B3BEIITUBAHUS
KoMm1uiekT cTynok ¢ necTukamu
HaGop mmareneit
HaGop nuHueros
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Ha6op gamex Iletpu

TpyOka cTeknsHHAs

DKCUKATOP

Yama kpucTaiiM3aluOHHAs

[urmis! TUTENIBHBIC

broperka

[IpoOupxka

banka o peakTUBBI MOJIMATUIICHOBAS

banka nmoj peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIAa C TPUTEPTON TPOOKOM
HaGop ckistHOK AJ1s1 pacTBOPOB PEaKTHBOB

[Tasouka cTekyssHHAA

[ItaTtuB 1y1st POOUPOK

KommekT epiieit 11st MbIThS J1abOpaTOPHON MOCY/IbI

KomrutexT cpencTs st MHANBUAYATHHOM 3aITUTHI

KowmruiekT TepmomeTpoB

CymmibHasi maHeNb IS TOCYIbI

JomnojiHUTE/ILHOE BADHATHBHOE 000pPy10BaHHe

[Tepexon CTEKIIHHBIN

Boponka nenurenbHas

Crynka dapdopoBas ¢ mecTuKom

3a)KUM IPOOUPOUHBII

Yameuka /17151 BbITapUBaHUS

OunbTpoBanibHas Oymara/QriIbTpbl OyMaXKHbIE

Turenp

Mopenn (00beMHBIE U IJIOCKHE), HATYPAJIbHbIE 00bEKThI (KOJLJIeKIMH,
XMMHUYECKHE PeAKTUBBI) JJIs1 KaOuHeTa U JIabopaTopuu
OcHoBHOe 000py10BaHUE

KomruiekT Mozene KpucTalsInyecKuX peieTok

Mogenb MoJIeKyIbl Oenka

Ha6op s MmoaenupoBaHusi CTPOCHHSI HEOPTaHMYECKHUX BEIIECTB
Ha6op mis MoaenupoBaHust CTPOCHHS OPTraHMYECKUX BEIIECTB
KomiuiekT xosuieknuii

KoMIIeKT XUuMHUYEeCKUX PEaKTUBOB

JdeMoHCcTpPanMOHHBIE YU4eOHO-HATJIA/IHbIE TOCO0U

OcHoBHOe 000pyrOBaHue

KoMIuiekT nopTpeToB BEIUKUX XUMUKOB

ITocoOus HArJISITHON DKCIIO3ULIU

[Iepuonnueckas cucrema xumuueckux aneMeHToB J1.1. Menneneesa

JluTeparypa nJst yqyamuxcst

1. Xomuenko ['.I1. Xumus m1st mocTynaronux B By3sl. M.: Beicias mkona, 1985.

2. Ky3bpmenko H.E. Xumust A5 IIKOTBHUKOB CTApIIMX KJIACCOB U JUIS TIOCTYIAONIUX B
BY3bl. M. :Jlpoda,1999.

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

4. Amux6eposa JLEO. 3amaun Mo XUMHUH € YIKOJIOTUYECKUM COJICPIKAHUEM.

Jlureparypa aJist yuuTes
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1. Kauanosa I'.C., Kum A.M.3 Kyynap JL.JI. Xumus — 8: YueOHO MeTOINUECKUN KOMIUIEKC T10
Kypcy xumun ais 8 kinacca. — HoBocuupek: Cu0. yaus. u3a-so,2002. — 344c.

2. Ky3pmenko H.E., Epemun B.B. Xumus. 2400 3agau i MIKOJIBHUKOB U TOCTYIAIOUINX B
By3bl. — M.: [lpoda, 1999 (u Bce mocneayronye u3aanus).

3. Ky3pmenko H.E. Yunce pemars 3agaun no xumuu. — M.: [IpocBemienue, 1986.

4. Mapmanosa I'.JI. 500 3agau mo xumun. 8-11 xacc. — M.: M3nat-mkona, 2000.

MULTIMEDIA — noaaep:kka npeamera:

1. Xumus. bazosslii kype. 8-9 knacc.1C oOpa3oBaTenbHas KoyuieKuus. MynbTuMeIuitHOE
yaeOHoe mocobue HoBoro oopasima, M3narensctBo «IIpocsemenuey, 2002

2. Obmas xumusi. (KoMmakT-1uck) - n3aatenscTBo «Yautensy, 2007

HOP u D0P: 1. Enunas xosuekuus uudpoBbix oOpazoBaTenbHbIX pecypcoB URL:
http://school-collection.edu.ru/catalog/?subject%5B%5D=29

2. 3. http://digital. Lseptember.ru — O61miepoccutickuii npoext «Illkona mudposoro Bekay.
4. http://school-collection.edu.ru - Komekmus 1iudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
5. http://www.electroniclibrary21.ru - Dnextponnas 6ubimorexa 21 Beka.

6. http://www.ege.edu.ru - Odunuansublii nHGOopManMoHHbIH mopTain EI'D.

7

8

9

. http://lwww.zavuch.ru - Caiit quist yautesei.

. http://ecosystema.ru - Dxonoruveckuii HEHTp « IKOCUCTEMAY.

. http://letopisi.org - Jletomucw.
10. http://nsportal.ru - ConmanbHas ceTb pabOTHUKOB 00pa30BaHUSI.
11. http://proshkolu.ru — becraTHslii MIKOIBHBIH TOPTAIL.
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