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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma 3J€KTHBHOTO Kypca «XHMMHS B 33/Ja4ax M YIPAOKHEHUSAX» IS 8
KJlacca, OPHEHTUPOBAHHAs Ha COMPOBOXKICHHE M MOIACPKKY Y4eOHOro mpeamera «XUMHs»
npeaMeTHoil obmact «ECTECTBEHHO — HaydHBIE NPEAMETBI», COCTaBJI€HA B COOTBETCTBUHM C
TpeOOBAHUAMH CIIEIYIOIUX HOPMATHBHBIX JOKYMEHTOB:
®enepanbHoro 3akoHa Ne273 «O06 obpazoBanuu B Poccuiickoit @enepanum» ot 29 nexadps
2012 r. (c1.28) (Cc U3MEHEHUSIMU U JJOTIOJIHEHUSIMU);

. deepanbHOrO0 TOCYIApPCTBEHHOIO 00pa30BaTEIbHOTO CTaHIAAPTa OCHOBHOTO OOIIETO
obpazosanus (2021r);

. OCHOBHO# 00pa30BaTEILHON IMPOTrPaMMbl  MYHHUIIMIIAIEHOTO  00pa30BaTEIbHOIO
YUPEXKICHUS - CpeHss 001eo0pa3oBaTebHas mkoia c. [laBnoka CapaToBckoii 00sacTy;

. [TpumMepHO#t MpOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHUs 3JIEKTHBHOTO Kypca IO
XUMHY,

® (Dezlepam)Horo MepCUHsA y‘IC6HI/IKOB, PEKOMCHJOBAHHBIX K HMCIIOJIB30BAHUIO UMCIOIIUX

TOCYJapCTBEHHYIO aKKpPEIUTAIIMI0 00pa30BaTENIbHBIX MPOTPAaMM OCHOBHOTO 001Iero oopasoBaHus'",

YTBEPKICHHBIM NpukazoM MuHucrepcrBa npocsemieHusi Poccuiickoit ®enepaunn ot 20.05.2020
Ne254

. [Tucema MunucrepctBa o6pazoBanus u Hayku PO Ne 08 — 1786 ot 28.10.2015 r «O
pabounx mporpaMmmax»;
. Canurapubix npasui CII 2.4.3648-20 "CanutapHO-31H1IEMUO0JIOTUYECKUE TPEOOBaHUS

K OpraHM3alMsM BOCIUTAaHUS U OOYYEHHs, OTAbIXa U O3JI0OPOBJICHUSI MOJIOJEXKHU", YTBEPKIECHHBIX
ITOCTAHOBJIEHUEM TJIABHOT'O FOCYAAPCTBEHHOTO caHuTapHOro Bpada PO ot 28.09.2020 Ne28.

. Cannrapubix npasuwin v HopM Canllun 1.2.3685-21 "['murmenmdyeckne HOPMaTHBBI U
TpeOOBaHUs K oOecneyeHHIo 0e30MmacHOCTH U (W) OE3BPEIHOCTH ISl YeIOBEeKa (PaKTOPOB CpeIbl
obutanus", yTBEpP)KJICHHBIX MTOCTAHOBJIICHHEM [ JTaBHOTO TOCYJapCTBEHHOTO CAHMTApHOTO Bpaya PD
ot 28.01.2021r. Ne28.

Pemenne 3agad W BBITIOJIHEHHWE YIPAKHCHHH 3aHUMAeT B XUMHUYECKOM O0Opa3oOBaHHUH
BKHOE MECTO, TaK KakK 3TO OJIMH M3 MPUEMOB OOyUEHHUsI, TOCPEICTBOM KOTOPOTO 0OECIIEUHBACTCS
OoJiee TIIyOOKO€ M TIOJIHOE YCBOGHHME YYeOHOTro maTepuaja 1Mo XUMHH. YTOObl HAyYUTHCS XUMUH,
M3y4YEHUE TEOPETHYECKOTO Marepuaia JOHKHO COYETaThCs C CHCTEMAaTHUECKHM HCIOJIh30BaHUEM
peleHus pa3IudHbIX 33724 U BBITIOJIHCHUS yIIPaKHEHUN

Pemenne 3ama4 1 BBIMOJTHEHUE YIPAKHEHHH COACHCTBYET KOHKPETHU3AIMU U YIPOUCHUIO
3HaHUH, pa3BUBAET HABBIKH CAMOCTOSATEILHON PabOThI, CIIY)KUT 3aKPETUICHUIO B TIAMSATH YYalTUXCs
XUMHUYECKUX 3aKOHOB, TEOPUH U BaXHEUIIMX MOHATUNA. BpInosHeHWe 3a7a4 W yopaKHEHHI
paciupsieT Kpyro3op YdJalluxcs, MO3BOJISIET YCTaHABIMBATh CBS3H MEXAY SBICHHUSIMH, MEXKIY
MPUYMHON U CIIECTBUEM, pa3BUBACT YMEHHE MBICIUTh JIOTMYECKH, BOCHHUTHIBAET BOJIIO K
MIPEOJIONICHUIO TPYIAHOCTEH. YMEHUE peliaTh 3a/1a4i, BHIIOJIHATh YIPAKHEHUS SBISETCS OAHUM U3
MoKasarejel YpOBHSI Pa3BUTHSI XUMUYECKOTO MBIIUICHUS Y4YaIIMXCs, TIyOWHBI YCBOGHUS WUMHU
y4eOHOro MaTepuana.

[IporpamMma »1eKTUBHOTO Kypca «XHUMHS B 33[la4ax U yIPaKHEHUAX» MpeJHa3HAuYeHA IS
ydammxcsi 8 KijaccoB 0OIIeo0pa3oBaTenbHOM MIKOMBI. B IIKONBHOW mporpamme CyIIecTBYET
3MU30/IMYECKOE BKIIOYEHHE PACUETHBIX 337a4 B CTPYKTYPY YPOKa, YTO CHHMIXKAET JUJAKTUYECKYIO
POJIb KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH, U MOYKET MPUBECTH K MOBEPXHOCTHBIM MPEACTABICHUSIM
y ydaluxcs O XHMH3Me MPOIECCOB B MPUPOJE, TEXHUKE U BBI3BATh 3aTPYAHEHUS B JalTbHEHUIIIEM
u3ydeHnun xumud. CoO3HATENBPHOE W3YY€HHE OCHOB XUMHUU HEMBICIHUMO 0e3 TOHUMaHHUs
KOJIMYECTBEHHON CTOPOHBI XUMUUYECKHUX MTPOLIECCOB.

Matematuueckuii ammapaT, WCIOJNB3YEeMBI IS pelIeHus TpelaraeMblX 3a1ad |
YIPAXHEHUH JIEKTUBHOTO Kypca MO XMMHUHU HE CJIOXKEH, TaK Kak 0a3upyeTcss Ha OOIIEN3BECTHBIX
pacuerax 3amad, ¢opMmynax, KOTOpbIe OOyJaromIuecs HW3y4aloT Ha ypOKaxX XUMHH, (U3HUKH.
OOydeHue 1Mo mporpamme EKTUBHOTO Kypca MOMOXKET YJalluMCsl OCYIIECTBUTH BBHIOODP IS



MOCIIEAYIOIET0 O0YUeHHs, a YUUTENI0 JacT BpeMs Ui 3aKpeIUICHUs MPOTPAMMHBIX HABBIKOB U
YMEHUH 110 XUMHH.

IIpu pa3paboTke maHHOW paboyeil MpOrpamMMbl YYWUTBHIBAJIUCH IOJIOKEHUS OCHOBHOM
o0Opa3oBaTeNbHOW MpOrpaMMbl, a Takke THUI M BHJI 0O0pa30BATENBHOTO YUPEIKICHHUSA,
oOpa3oBaTenbHbIe TOTPEOHOCTH U 3aIPOCHl YYaCTHUKOB 00pa30BaTEILHOTO IpoIiecca.

PabGouas mporpamMma cocTaBi€Ha C Y4YETOM OCHOBHBIX HaIlpaBJICHUH IpPOTrpamMMbl
Bocrutanusi MKOVY Tamapunckas COI. Ocobas posiib OTBOAUTCS BOCHUTAHUIO JTyXOBHO -
pa3BUTON JMYHOCTH, (POPMUPOBAHUIO TYMAaHUCTHYECKOTO MHPOBO33PEHHUS, TPAXKIAHCKOTO
CO3HAHMsI, YyBCTBA MaTPUOTU3MA.

uggm Kypca:
° Pa3sBUTHUC JIMYHOCTHU 06yqa}01111/1xc;1, HNX HWHTCIUICKTYAJIbHBIX W HPABCTBCHHBIX

KauecTB, (OPMUPOBAHUE TYMAaHUCTHYECKOT'O OTHOIICHHS K OKPYKAIOIIEMY MHPY M SKOJOTHICCKH
11e71eco00pa3HOTO MOBEICHUS B HEM;

. MMOHMUMAaHKE 00YJaAIOIIMMUCSI XUMHUHU KaK IMPOU3BOIUTEIIFHON CHIIBI OOIIECTBA U KaK
BO3MOJKHOM 00JacTu Oyayien npodeccuoHaIbHOM 1eITeTbHOCTH;

. pa3BUTHE MBINUICHUS OOYYaAIOMUXCS IOCPEACTBOM TaKHX IT03HABATEIBHBIX
Y4eOHBIX JICHCTBUH, KaKk YMeHHE (DOPMYIIHPOBATH MPOOJIEMY U THIIOTE3Y, CTABUTH S U 3a/1a4H,
CTPOUTh TUTAHBI JIOCTHKCHHS IIEJCH W PpEIICHUs TOCTaBICHHBIX 33J1a4, ONPEACIATh IOHSATHS,
OTPAHHYMBATH WX, OIMMCHIBATH, XapaKTePU30BaTh U CPABHUBATH.

QcHoOBHPIE 321491 KYDCA:

e 3aKpeIUIcHHe, CHUCTeMaTH3aIus, pacIIMpeHHe 3HAHWHA ydalIuxcs B OOJacTH pEIICHUS
pacueTHBIX 3a7]a4u U BBIMOJIHEHUS YIPaXXHEHUH M0 XUMUU;

e 3aKperuieHue XUMHUYECKUX 3aKOHOB, TEOPHM M BKHEUIIIUX MTOHATHH;

e Pa3BuTHe MO3HABaTEIILHOTO MHTEpECa, MHTEJUIEKTYaJIbHbIX CIOCOOHOCTEH B Mpolecce
MOKCKA PEIICHUM.

o KoHkpeTu3zanusi XMMHUECKUX 3HAHUI 110 OCHOBHBIM pa3jieiaM MpeaMeTa;

e Pa3BuTHE HaBBIKOB CAMOCTOSTEIbHOM PabOThI;

e Pa3BuTHe yMEHUU JOIMUYECKU MBICIUTH, BOCIIUTAHHUE BOJIM K MPEOJIOJICHUIO TPYAHOCTEH,
TPyIOIH00OHS U JOOPOCOBECTHOCTH;

e OopMupOBaHUE Yy y4YalIMXCS UHTEpeca K XUMHUHU, JH0O03HATEIHHOCTH, TBOPYECKUX
CcrocoOHOCTEH.

Oco0eHHOCTH KYpCa:

® UCIOJIb30BAaHUE 3HAHUI 110 MaTeMaTuke, Pu3nkKe, OUOIOTHH;

® COCTaBIICHUE aBTOPCKHX 3aJ[au U UX PELICHHE;

® pelleHUEe KOHTEKCTHBIX 3a]1a4;

® HCIOJIb30BaHUE MECTHOTO MaTepualia JJisi COCTaBJICHUs YCIOBUH 3a/au.

Oco0eHHOCTH KIACCOB: 001Ie00pa3oBaTeIbHbIN
MecTto npeiMera B y4e0HOM IJIaHe IIKOJIbI:

DNEeKTUBHBIN Kypc «XUMHUS B 3aJadyaX U YIOPWKHEHUAX» TMPEAMETHOH o0iactu
«EcTecTBEHHO — HayuHbIe TIPEIMETHI» U3y4aeTCsl B OCHOBHOM IIKOJIe B TeueHue 1 roga B 8 kiacce
— 34 gacoB; lyac B HeneIo.

Cpoxu peanuzary nporpammel: 2023 — 2024 r.

Hcnoap3veMel 230BATECILHBIC TEXHOJOIMH:

¢ lHdbopManmoOHHO — KOMMYHUKAIIMOHHBIE TEXHOJIOTUU.

e 310poBbe-cOEpEraIIre TEXHOJIOTUH.

e JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUI

(I)!![[Ma OPIraHu3anvuun Qﬂ[!a;}!!BaTg.}ILH!!F!! IIPOIIECCA — KIIACCHO-YpOUHasd:

L4 ypOK KOMIIJICKCHOT'O ITPUMCHCHMU L 3HaHUM



e YPOK 3aKpeIuICHUs] 3HAHUM.

¢ Ypok 0000IIEeHHS U CUCTEMATU3aLUH 3HAHUH.

e YPOK KOHTPOJIS, OLEHKH U KOPPEKLIHUN 3HAHUH.

e YPOK-IIPaKTUKYM

DopMBbI TbL € VYAIIMMUCH:

e pabota B MaJbIX rpynmax (2-5 yenosek);

® IpoeKTHas padoTa;

MOJATOTOBKA coo0meHnii/ pedeparos;
HCCIIEI0BATEIIbCKAS ICATEIIbHOCTB;
MH(POPMAITMOHHO-TIOUCKOBAS ACATEIBHOCTB;
BBITIOJTHEHUE MTPAKTUYECKHUX H JTa00PATOPHBIX paboT.
DopMbI KOHTPOJIS:

e CamocTodTenbHas padoTa ydJaluxcst Ha ypoke 1 10Ma;

e B3anmo — ¥ CaMOKOHTPOJIb ITPH MOMOIIH 00pa31ioB pelIeHs 3a1a4 U YIpaK HEHHI.

l'[.nalmpyeMLIe PE3yabTaThl 0CBOCHUSA 3JIEKTUBHOI0 Kypca

ConepkaHre MPOTPaMMBI JJIEKTUBHOTO Kypca «XWUMHS B 3a7adax M YIPAKHEHUIX)
HaIpaBJIeHO Ha JIOCTHXKEHHE PEe3yIhbTaTOB OCBOEHHS OCHOBHOM 0Opa30BaTENbHOW MPOTPaMMBbI
OCHOBHOTO  o0miero oOpa3oBaHuss B 4YacTh TpeOoBaHM, 3aJaHHBIX  (eaepalbHbIM
rOCYJapCTBEHHBIM  00pa30BaTENbHBIM  CTaHIAPTOM OCHOBHOTO oOmmero oOpa3oBaHUs K
npeaMeTHo# obnactu «EcTecTBeHHO — Hay4YHBIe TTpeaMETh». [0 3aBepieHnr 3JIEKTUBHOTO Kypca
10 XUMUH OOyYaIOIIHUecs JOJDKHBI OBIAACTh CIACAYIOIUMH JTUYHOCTHBIMHU, METANPEIMETHBIMU U
MPEIMETHBIMU PE3YJIbTATAMM:

JIMYHOCTHEIC Pe3YIbTATEI

® YyBCTBO F'OPJOCTH 332 POCCUHUCKYIO XMMUYECKYIO HAYKY U JOCTUKEHHS YUEHBIX;

® YBAKCHUE U MPUHITUE JOCTH)KECHUN XUMUH;

® YBAKCHHUE M YUYE€T MHEHHUU OKPYXAIOIIMNX K TUYHBIM JOCTH)KEHUSIM B U3YYECHUHN XUMUU;

® HEOOXOIUMOCTH CAMOBBIPKECHUS, CAMOPEATU3AIINH, COIMATBLHOTO MPU3HAHUS;

® OCO3HAaHME CTEMEHM TOTOBHOCTH K CaMOCTOSTEJIbHBIM IOCTYIIKAM U JICHCTBHSM,
OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI;

® VHUIMATHBBI U JII00O03HATEILHOCTH B U3YUYEHUH BEIIECTB U MPOIIECCOB;

e y0EXIEHHOCTH B HEOOXOJMMOCTH DPa3yMHOTO HCIOJIb30BAHUS JOCTHXKEHUN HAyKH U
TEXHOJIOTUH;

® YMEHHUE YCTAaHABJIMBAaTh CBS3M MEXKIY LENbI0 M3YYCHUS XUMHUHM U TEM, JJIs YEro 3TO
HY)KHO; CTPOUTH >KM3HEHHbIE U MPO(ecCHOHANbHBIE IUIAHBI C YY4E€TOM YCHEIIHOCTH H3Y4eHUs
XUMHH U COOCTBEHHBIX TPUOPUTETOB.

MeTanpeaMeTHble Pe3VIbTATEI

® WCIOJIb30BAaHUE PA3TUYHBIX MCTOYHUKOB XMMUYECKOW WMH(MOpMAIMU; MOTYyYeHHE TaKoil
nH(popMallUY, ee aHalIHu3, MOJrOTOBKAa Ha OCHOBE TOTO aHain3a WH(GOPMAIMOHHOTO MPOIYKTa H
€ro Mpe3eHTallus;

® NPUMEHEHHE OCHOBHBIX METOJOB  TO3HAaHUA  (HAOMIOACHUS,  DKCIEPUMEHTa,
MOJETUPOBAHUS, UBMEPEHHUS U T. [I.) [UTSl U3YYCHUS XUMUYECKIX OOBEKTOB;

® UCIOJb30BAHUE OCHOBHBIX JIOTUYECKHX ONeEpaluii (aHajiu3a, CHHTE3a, CPAaBHEHUS,
00001IeHNs, J/I0Ka3aTreiabCTBa, CHCTEMAaTU3alluk, Kilaccupukamuu ¥ Jp.) TpH  HIyUCHHUH
XUMHUYECKUX 00BEKTOB;

e ompejeneHue 1enel u 3a1ad ydeOHON U MCCIeI0BaTENbCKOW NEeATeNbHOCTH U IMyTeH UX



JIOCTUKCHMS,

IlpeaMeTHpIe Pe3VILTATEL:

3uanne (MIOHUMAHHE):

® XUMHUYECKON CHMBOJIMKH: 3HAKOB XHMHYECKUX DJJIEMEHTOB, (OPMYT XUMHUYECKHX
BEIIECTB, YPABHECHUN XUMHYECKUX PEAKLINN;

® BAXHEUIINX XMMHYECKUX MOHSATHI: BEIIECTBO, XUMUYECKUN JIEMEHT, aTOM, MOJIEKYIa,
OTHOCUTEJIbHBIE AaTOMHAasi W MOJIEKYJISIpHAs MAacChl, BaJE€HTHOCTb, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIH 00bEM, PaCTBOPBI, XUMUYECKAs PEAKIINS;

¢ (hOpPMYIMPOBOK OCHOBHBIX 3aKOHOB M TCOPHH XUMHUHU: aTOMHO-MOJICKYJSIPHOTO YYCHUS;
3aKOHOB COXPaHEHUSI MaCcChl BEIIECTB, MOCTOSIHCTBA COCTaBa BEIECTB, ABOTAPO;

® AITOPUTMA PELIEHUS PA3ITMYHBIX TUIIOB PACUETHBIX 3a/a4.

YMeHue Ha3bIBAThE:

® XUMHUYCCKUC DJICMCHTHI,
® COCOUHCHUA I/I3ylleHHI)IX KJIaCCOB HGOpFaHI/ILIeCKI/IX BECUICCTB,
YMeHue xapakTepu30BaTh:

® XMMHUYECKHE CBOWCTBA HEOPTAaHMYECKUX BEIIECTB (KHCIOPOJI, OKCHIBI, BOJOPOJ, BOJA).
Cocrasienue:

¢ (hopMyn HEOPraHUYECKUX COCTUHEHHUIN N3yYEeHHBIX KJIACCOB;

® YpaBHEHUN XMMHYECKUX PEAKIIUH.
Breraucnenue:

® MacCOBOM J0JIM XMMHUYECKOTO 3JIEMEHTA 10 (hOpMYJie COCTUHEHNS,

® MacCOBOM JIOJIM BEIIECTBA B pPACTBOPE;

® MAacChl OCHOBHOT'O BEIIECTBA M0 U3BECTHOM MacCOBOM J0JI€ IPUMECEH;

e 00BEMHOM OJIM KOMIIOHEHTA ra30BOii CMECH;

® KOJIMYECTBA BEIIECTBA, 00BhEMa MIJIM MACChl BEIIECTBA MO KOJWYECTBY BEIIECTBA, 00BEMY
WJIM Macce PeareHTOB WJIM MPOAYKTOB PEAKIIUU.

Hcnonp30Banue NPUOOPETEHHBIX 3HAHUA KM YMEHHWM B IPAKTUYECKOM JEATEIBHOCTH H

IIOBCEHEBHOMN JKU3HH.

® JJIsA 0e3011acCHOTO O6paH_[eHI/I$[ C BEIIECTBaMU U MaT€puajlaMi B HOBCC,I[H€BHOI71 KHN3HU
® JJId 00BIACHEHHS OTACIBbHBIX (baKTOB H IIPpUPOAHBIX HBHGHHﬁ;

® JUIsl IPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHLIEHTPALUU.

B cepe 0e3onmacHOCTH KU3HEAEATEILHOCTH

e CobOmofieHre TMpaBUI TEXHUKH O€30MAaCHOCTH TMpPH MPOBEACHUU XHUMHUYECKOTO
JKCIIEPUMEHTA;

B pe3yabTare 0CBOEHUSI NPOrpaMMBbI 3JIEKTHBHOI0 KYpPca_00yYaIlIMiicsd HAVYNTCH!
* ¢opMynupoBaTh U3yYeHHbIC TOHSATHUS: BENIECTBO, XUMHUYECKHI DIIEMEHT, aTOM,

MOJIEKYJIa, IPOCTOE U CJI0KHOE BELIECTBO, XUMUYECKAs peaklysl, BUAbl XUMUUECKUX PEAKIUN U T.
IL.;

* ompenensaTh Mo ¢opMylaM COCTaB HEOPraHMYECKUX M OpPraHMYecKHUX BeIEeCTB,
YKa3bIBaTbBAJICHTHOCTH aTOMOB XUMHUUYECKHUX JJIEMEHTOB;

* Ppa3bACHATH UHPOPMALIUIO, KOTOPYIO HECYT XUMUYECKHUE 3HAKHU, GOPMYJIbl U ypaBHEHHUS,

* (QopMynmupoBaTh OCHOBHBIC 3aKOHbI XUMHH — IIOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTOCTPOEHUSI, COXPAHEHUS MacChl BELIECTB, 3aKOH ABOTaipo;

* IPOU3BOJUTH XMMMUYECKHE paCyeThl C MCIOIb30BAHUEM IIOHATHM «MaccoBas M0
BEIIECTBA B CMECH», «KOJMUYECTBO BEILECTBA», «MOJIIPHBIM 00beM» MO GopMysiaM M YpaBHEHHSIM
peaKkuuii;



* co0Omromathk mpaBuiia 6e30macHoi paboThl B XUMUYECKOM KabuHeTe (1aboparopun).

Qﬂyqa!!mﬁgﬂ HOJVYIMT BOIMOKHOCTD HAVUNTLCH :

* Pasnuuarh XuMuueckrue 0OBEKTHI (B CTATHKE):

— XMMHUYECKHE IEMEHTHI U IIPOCTHIE BEIIECTBA;

— CUCTEMAaTU4€ECKHE U TPUBUAJIbHBIE TEPMUHBI XMMHUUYECKON HOMEHKJIATYpBhI;

—3HAaKOBYI0 CHUCTEMY B XUMHUHU (3HaKM U (QOpPMYJbl, HHIEKCHl U KO3(PPUIMEHTHI,
CTPYKTYPHBICH MOJICKYJISIPHBIE (DOPMYIIBI).

* Paznuuarh xumMuyeckue 0ObEKTHI (B TUHAMUKE):

— (huzHYecKre U XUMHYECKHE CTOPOHBI IIPOIIECCOB PACTBOPEHUS;

— CXEMBI U YPABHEHMS] XUMUUECKUX PEAKIIMI.

* CoOTHOCHTB:

— 9K30TEepMUYECKHE PEaKLUU U PEeaKuu TOPEHUs;

— HE00X0IMMOCTh XMMMUYECKOTO IPOU3BOJICTBA W TpPeOOBAaHUN K OXpaHE OKpYXKarolleu
Cpelbl;

* IlpoBoauTh pacueTsl MO XMMHUUECKUM (HOpPMYJIaM U YpaBHEHUSIM:

— JUTs1 BBIBOJIa (POPMYIIBI COETMHEHUS 10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB;

— ¢ ucnoap3oBaHueM npasmia ['eit-JIroccaka 06 00beMHBIX OTHOIIIEHUSX T'a30B;

— C UCIOJIb30BaHUEM MOHATHI «KMOJIbY, «MMOJIbY, 9UCIIO ABOTAIPO»;

* Omnpenenarb  UCTOYHUKM  XUMHYECKOW  HMHGOpPMalM{, TMPEACTaBISATh  CIUCOK
MH(OPMALMOHHBIXPECYPCOB, B TOM YHCIIE U HA HHOCTPAHHOM SI3bIKE.

* Co3znmaBaTh MOJIENU U CXEMBI JUI PEIICHUsI y4eOHbBIX U TO3HABATENIbHBIX 3a/1a4.

ConeprxaHue 3J1eKTUBHOI0 Kypca

Tema 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHSA

BemectBa m ux cBoiictBa. YUumcthle BemectBa M cMecH. CIIOCOOBI OYMCTKH BEILECTB:
OoTCTauBaHue, PHIbTpOBaHKE, BhIMapuBaHue. OU3NUECKUE U XUMHUUYCCKHE SBJIICHHS. XHUMUUYECKHE
peakuuu. [Tpu3HaKM XUMUYECKUX PEAKIUHA W YCIOBHS BO3HUKHOBEHHS W TEUCHUS XUMHUUYECKHUX
peaknuii. ATOMBI, MOJICKYJIbI U MOHBI. BeliecTBa MOJICKYIIPHOTO U HEMOJICKYISIPHOTO CTPOCHHUSL.
[IpocTblie u clnokHBIE BENIECTBA. XMMHUYECKUH 3J€MEHT. MeTalibl U HEMETAILIbI.

Jlabopamopuas paboma Nel «Ananuz nouswi»

Jlabopamopuas paboma Ne2 «Xumuueckue peakyuu 60Kpye HACY
Tema 2. OmnpeaejieHue MACCOBBIX OTHOIIEHHH 3J1€MEHTOB B CJIO0KHBIX BellecTBaX

OrtHocuTenbHas aroMHas Macca. MaccoBbIC OTHOIICHUS XHMHUUYECKHX DJIEMEHTOB B CIIOKHOM
BellleCTBE. BbIUMCIIEHHE OTHOCUTENBHOM MOJIEKYJSIPHOW MAacchl BEUIECTBA [0 XUMHUYECKOMN
dopmyne. OnpeneneHre MacCOBBIX OTHOIICHUN SIIEMEHTOB B CJIOKHBIX BEIIECTBAX [0 XMMHUYECKUM
dbopmynam. YCTaHOBIEHHE XUMUYECKUX (DOPMYI CIOKHBIX BELIECTB IO MACCOBBIM OTHOIICHUSM
3JIEMEHTOB.

Tema 3. BblumcieHusi, CBA3aHHBIE C MAaCCOBOH 10Jieli XMMHYECKOr0 3JeMeHTa B
CJOKHOM BeIlleCTBe

Brlunciaenne MaccoBOM J0JIM OJHOTO M3 BJEMEHTOB B CJIOKHOM BEIIECTBE.
BrrunciaeHne MacCOBBIX JOJIEH BCEX PJIEMEHTOB B CIIOKHOM BEIIECTBE

Omnpenenenue mpocrtedmieid (Gopmynbl OMHAPHOTO COEAUHEHHSI 1O MAaCCOBBIM JIOJSIM
BXOJISIIIUX B HETO AJIIEMEHTOB.

Omnpenenenue mpocteitmeld GopMylnbl COSAMHEHUS MO MACCOBBIM JOJSAM BXOSIIUX B HETO
3JIEMEHTOB.

Tema 4. O01He cBeIeHUs 0 BEeleCTBAX



Kucnopon, ero o0mas xapakrepuctrka. Haxoxxaenue B npupoe. [lonydenue kucimopoaa B
nabopatopu ¥ B mpomblnuieHHOCTH. Katamuzatopsl. CrnocoObl  coOupaHus —KHCIOPOAa
®u3nyecKue U XMMUUYECKHE CBOICTBA KUCIOPOAA.

HopmaneHuble ycnoBus XMMHYECKOW peakuuu. Peakumm ropenus. Peakuuu OKucieHwus.
Oxcunsl.Bogopon, ero oOuias xapakTepucTiKa U HaxoxaeHue B npupoje. [lonyuenue Bogopoja B
nabopaTopu W B MPOMBIIUICHHOCTH. PHU3MYECKHMEe W XUMHUYECKHE CBOMCTBA BOJOPOJA.
[Ipumenenne Bogopona. BoccranoBinenwe. Bomopoa kak BOCCTaHOBUTENb. ['peMyunili ras.
I'mppuner.

@u3nYecKue U XUMUYECKHE CBOMCTBA BOJABL. | MIAPOKCHABI METAJIIOB, OCHOBaHUsA. Bona

— pactBopuTenb. PacTBopeHume kak (U3MKO — XUMHUYECKMH mpouecc. ['maparsl.
PactBopumMocTh BeliecTB B Bojie. HachllieHHbIE 1 HEHACHIILIEHHBIE PACTBOPBI.

Jlabopamopuas paboma Ne 3 « Tennosoil a¢pgpexm pacmeopernus sewgecms 8 600e»
Tema 5. PacuéTnl, 0CHOBAHHBIE HA MACCOBOIi 10J1€ BellleCTBA B pacTBope

MaccoBast 1os1s1 pacTBOpEHHOr0 BeulecTBa. Pa3daBnenHslil pactBop. KoHueHTprpoBaHHBIN
pacTBOp. AJITOPUTM pEIIEHUsT PACUETHBIX 3a]la4 Ha BBIUHUCIEHHWE MAaCCOBOM JOJH PACTBOPEHHOTO
BEIECTBA B PaCTBOPE, 110 KOJIMUYECTBY BELIECTBA UM Macce pacCTBOPECHHOIO BEIECTBA.

3aBUCUMOCTh MEXIY MACCOBOM [I0JIEM BEIIECTBa, COJAEpKAIIECHCS B pacTBOpe, U
IJIOTHOCTBEO PAcTBOPA. ANTOPUTM pEHIEHUs PACUYETHBIX 3a/1a4 Ha BBIYHCICHUE MACCOBOW JIOJIM
PacTBOPEHHOTO BEIIECTBA B PACTBOPE, M0 YKa3aHHOMY 00BhEMY C U3BECTHOM IJIOTHOCTHIO.

A.]'Il"OpI/ITM pPEIICHUA paCUYCTHBIX 3aJa4 Ha BBIYHUCIICHHUE MACChl BCHICCTBA U PACTBOPHUTEIIA
JUIS IPUTOTOBIIEHUS pacTBOPA

ANrOpUTM pelIeHHs pacyeTHhIX 3aJad Ha pa3daBlieHWEe U Ha KOHLEHTPUPOBaHHE
pacTBOpOB. AJITOPUTM PEILICHUs PACYETHBIX 3a/1ad Ha CMEIICHHE PacTBOPOB C HM3BECTHBIMU
MacCOBBIMU/JIOJISIMU BEIIECTBA

Jlabopamopnas paboma Ne 4. «H3yuenue 3asucumocmu pacmeopumocmu eeujecmed Om
memnepamypboly»

Jlabopamopuas paboma Ne 5«llepecviuyenuviii pacmeopy

Tema 6. Boluncienus, cBsi3aHHbI€ ¢ IOHSITHEM KOJIMYeCTBA BellleCTBa

Mouib — enuHUIA KOJIMYECTBaA BemlecTBa. MonsipHas macca. Uucno ABoraapo, mocTosiHHas
ABoraipo. YuciieHHOE pPaBEHCTBO MOJISIPHOM M OTHOCHUTEIBHOW MOJIEKYJISIPHOW Macc BEIIECTBA.
ANropUTM pelIeHHs] PACUETHBIX 3aJad Ha BBIYMCICHUE KOJMYECTBA BEIIECTBA: MO KOJUYECTBY
YacTHUIl BEUIECTBA; 10 MACCE BEIIECTBA; 0 00bEMY BEIIECTBA.

3akoH ABoraapo. OTKpeITHE W 3HAa4eHHE 3aKOHa ABOraapo. MomspHbIi 00BEM Ta30B.
Pemenune mnpocTeiimux 3amad C HCHOJIB30BAHMEM 3aKOHa ABOTagpo M CIEACTBUS W3 HEro.
ANTOpUTM pellIeHus] pacYeTHBIX 33/1a4 Ha BBIYMCICHHE MACChl BEUIECTBA: M0 KOJMYECTBY YACTHUIL
BEIIECTBA; M0 KOJIMUYECTBY BEIIECTBA; 10 00BEMY BEIIECTBA.

ANTOpUTM pelIeHMs 33Ja4 Ha pacyeT YMCiia YaCTUIl BEIIECTBA: MO KOJUYECTBY BEIIECTBA;
roMacce BelecTBa; M0 00bEMY BEIECTBA.

Tema 7. Beruncienus no ¢popmy.siam razoo0pa3HbiX BelecTB

OTHOCHUTENbHAS TUIOTHOCTh ra30B. AJTOPUTM PELICHUs] pACUETHBIX 3aJa4 Ha OINpECIICHHE
OTHOCHUTEIIbHOM TUIOTHOCTH OJHOIO Ta3a Mo APYroMmy. AJTOPUTM DPELICHUs] PacUyeTHBIX 3a/ay Ha
YCTAaHOBJIEHUE OTHOCUTEIBHOM MOJIEKYJIIPHOM MACChI ra3a Mo €ro OTHOCUTEIbHOM INIOTHOCTH.

OOBEMHBIE OTHOIIECHHUS Ta30B MIPU XUMUYECKUX PEAKIUSAX. AJITOPUTM PEIICHHUS] PACUETHBIX
3a/la4 Ha BBIYUCIICHHE 00bEMa Ta3a: MO KOJMYECTBY BEIIECTBA; MO KOJIMYECTBY YaCTHUIl BEIIECTBA;
10 Macce BELIECTBA.

Tema 8. 3agaun, pemaembie 0 XUMHUYECKUM YPAaBHEHUAM
AJTOpUTM pellleHHs] pacueTHBIX 3aJady  Ha BBIYMCIICHUE KOJMYECTBA BELIECTBA



MPOAYKTapeaKuu

AJITOPUTM pEIICHUs] PacYETHBIX 3aJad Ha BBIYMCICHHE KOJMYECTBA BEIIECTBA pearcHTa
AJITOPUTM pELIeHUsI pacCUeTHBIX 3aa4 Ha BBIYHCICHHE MACChl MPOAYKTa PEAKIMH MO0 Macce
WA KOJIMYECTBY BEIIECTBA OJJTHOTO M3 PETEHTOB.

AJITOPUTM peIIeHUs] PacYeTHBIX 3a7ad Ha BBIUMCIIEHUE MAacChl peareHra IIo
Macce HWIMKOJIMYECTBY BEIIECTBA OJJHOTO M3 MPOIYKTOB PEaKIIH.

AJITOPUTM pEIICHUs] PACUETHBIX 3a/ad Ha BBIUMCIIEHHE MAacChl peareHra 1o
00BEMyYTa3000pa3HOTO MPOTYKTA

ANropuTM peleHus pacueTHbhIX 3aJady  Ha BbIUMCIICHHME 00bEMa TIa3000pa3HOro
MPOAYKTapEaKIIMH 110 Macce MM KOJMYECTBY BEIIECTBA OJTHOTO U3 PETEHTOB

ANropuTM pelIeHusl pacyeTHHIX 3a/lad  Ha BBIUMCIEHHE 00bEMa ra3o00pa3HOro peareHra
ToMacce WM KOJHMYECTBY BEUIECTBA OJTHOTO U3 TPOJIYKTOB PEaKIIUU

ANTrOpUTM pEIlIeHUs] pacueTHBIX 33/7a4  Ha BBIYUCIICHUE 00BEMOB ra3zoo0pa3HbIX
BEIIECTB, CUCIIOJb30BaHUEM 3aKOHA 0OBEMHBIX OTHOIIICHHH I'a30B.



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 BEIIECTBO, 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 [IpoBoUTH HECJOXXHBbIC  XMMHWYECKHE OIBITHI Hu
JlabopaTopHas pabora Nel | ounctkm BEIIIECTB: OTCTaWBaHWE, | HAOMIOACHUS 32  W3MCHEGHMSIMH  CBOWCTB  BEIIECTB:
«AHaIM3 TOYBBD (unpTpOBaHUE, BHITIAPUBAHUE. W3TOTaBIUBaTh QUIBTP, (UIBTPOBATH W  BBIAPUBATH
pacTBOp, COOMIOAATh TMpaBWa TEXHHKH O€30MaCHOCTH MPHU
MPOBEICHUM ONBITOB. Jlenarh BBIBOJABI MO MNPOBEACHHOMY
HCcCIeIOBaHuI0. Pemarbh TeCThl, yHpaKHEHUs W 3a7ayd.
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» BO3HUKHOBEHHS M TE€UEHUS XMMHUYECKHUX | BBIBOJABI O MPOBEICHHOMY HCCIEI0BaHUIO. Pemiarbh 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




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, 9TO TaKoe XUMUYECKast dopmyina,
MaccoBbie OTHOIIIEHHS | 3aKOH TOCTOSIHCTBA COCTaBa BELIECTB. OTHOCHTEIIbHAsI aTOMHasl Macca. Pemars TecThl, yrpaxHeHUs
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 BellecTBa. MaccoBble OTHOIICHUS | CIOXHBIX BEIIECTBAX MO XUMHUYECKUM (opmynam. Pemats
CJIOKHBIX BeIllECTBaX 0 | DJIIEMEHTOB. TECTbl,  YNPaXHEHHs WU  3aJa4M. 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.

10




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 npocreinen | MaccoBast 1o XMMHYECKOro sjieMeHTa | [I[poBeaeHue pacyeToB Ha  ONPEIEICHHUE 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. GbopMyIBl COCIUHEHHS O MAacCOBBIM JIOJISIM BXOJSIIUX 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 3amgau u ynpaxknenuit mo | Kucinopona, ero o0mas xapakTtepucTuka. | Pemars TecThl, ympaXHeHHMsT W 3ajadd. AHaIU3HPOBATH
teMme: «Kucnopoa» Haxoxnenne B mnpupone. [lodydeHue | BBIIOJHEHHbIE  3aJaHMsl COBMECTHO C  YUMTEIeM 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 | kuciopone. CocTaBisiTh XUMUYECKHE (DOPMYJbI OKCHIOB H
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

11




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

00CY)XJIEHUH pe3yabTaToB. BhliNnoJiHeHHe caMOCTOSITeIbHOMI
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] PacYeTHBIX 3a7ad | AHAIM3UPOBAaTh 3aJaud M y4acTBOBaTh B COBMECTHOM
pPacTBOPEHHOTO BEIIECTRA. Ha  BBIYMCIICHHME  MacCOBOM  JIOJIM | OOCYXKICHUHU PE3YJIbTAaTOB.

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

19 2 Boluucnenue  maccoBoil  10yM | 3aBUCUMOCTh MEXKJIy MaccoBOil joJiel | PemaTe pacueTHble 3aadl Ha BBIYMCIEHHUE MAcCOBOM 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

00BEMY € M3BECTHOM IJIOTHOCTBHIO. AHAJIN3UPOBATH
U Y4acTBOBAaTh B COBMECTHOM OOCYKIEHUU PE3YJIbTAaTOB.

3aga4uun
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PacTBOPEHHOTO BELIECTBA B PACTBOPE, 10

yKa3aHHOMY O0OBEMYy €  HW3BECTHOM
TUIOTHOCTBIO.

20 3 Bbrunciienue Macchl BEHIECTBAa M | ANTOPUTM pEIICHUS PACUETHBIX 3ajad | Pemars pacyeTHbIC 3a7a4M 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 pelIeHHs] pacyeTHbIX 3anad | Pemarh pacueTHele 3ajayd  Ha pa30aBieHHe U Ha
KOHIICHTPUPOBAHUE  PACTBOPOB | Ha pa3z0aBieHNE U HA KOHIICHTPUPOBAHWE | KOHIICHTPUPOBAHUE PACTBOPOB. AHAIU3HPOBATH 33Ja4dl H
Jlabopamopnasi 3 padoma  Ne | uacrp0p0s. y4aCTBOBATh B COBMECTHOM OOCYKIECHUH PE3YIIbTATOB.
S«llepecviwennvii pacmeop»

22 5 3agaun Ha CMEIIEHHWE PAcTBOPOB | AJITOPUTM pENIEHUs] pacyeTHhIX 3anad | Pemiath pacdye€THbIE 3a7adyd 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 KoinyecTBa | MoJib  —  eIMHMIIA  KOJIMYECTBAa | Pemath pacu€THble 3aqaudl Ha BBIUHCICHHUE KOJHYECTBA
BEIIIECTBA: 10 KOJHMYECTBY YacTHIl | BemiecTBa. MomsipHas Macca. UYwucio | BemecTBa: MO KOJHYSCTBY YaCTHI[ BEIECTBA; IO Macce
BEIIECTBa; IO Macce BEIIECTBa; | ABOTAApO,  TOCTOSIHHAs  ABOTajpo. | BEIIECTBA; MO 00BEMY BellecTBa. AHAIN3UPOBATh 3aa4d 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 YaCTHUI[ BELICCTBA;
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
MAacchl BEIIECTBA: N0 KOJIUYECTBY YACTHII
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 pEeHIeHHs] PACUETHBIX 3a/ad | OTHOCUTENBHOM IUIOTHOCTH OJHOTO Trasza [0 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 peIIeHUsl PacUeTHBIX 3aJay | OTHOCUTEIbHOW IUIOTHOCTH. AHAIM3UpOBaTh 3aJadyd M|
OTHOCHUTEJNIbHOM MJIOTHOCTH. Ha YCTaHOBJICHHME OTHOCHUTENLHOH | y4aCTBOBAaTh B COBMECTHOM OOCYKJICHUH PE3yIbTAaTOB.
MOJIEKYJIIPHOM MaccChl Ta3a Mo €ro
OTHOCHUTEINIbHOM MJIOTHOCTH.
27 2 Borunicnenne o6bema raza: mo | OObEMHBIE  OTHOLIEHUS Tra3oB  IpH | PemaTh pacu€THbIe 3aa4yi Ha  BBIYMCICHHE 00bEMa rasa:
KOJIMYECTBY BEIIECTBA; [0 | XUMUYECKHX  peakuusX.  AJNTOPUTM | [0 KOJUYECTBY BEIIECTBA; MO KOJIMYECTBY YaCTHUIl BEIIECTBA,
KOJIMYECTBY YaCTHIl BEIIECTBA; MO | pEIICHUS pacueTHBIX 3ajay Ha | IO Macce BelecTBa. AHaJIM3UPOBATh 3aJaud U y4acCTBOBAThH
Macce BelleCTBa. BBIYMCIICHUE 00BeMa 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 Breruncnenue KOJIMYECTBa | AJITOPUTM pPEIIEHUs pacueTHBIX 3afad | Pemarb pacu€THble 3ajaud Ha BBIYHCIICHUE KOJIMYECTBA

BEIIECTBA peareHTa Ha BBIYMCIIEHUE KOJMYECTBA BEILECTBA | BEIIECTBA peareHTa. AHAJIM3UPOBATh 3a/la4d U y4acTBOBATh
peareHTa B COBMECTHOM OOCYX/IEHUU PE3YIbTATOB.

30 Borunicnenne Macchl IpoAyKkTa | AJTOPUTM pEeLIeHMs] pPAacyeTHbIX 3ajad | Pemarbh pacu€THble 3ajauyd  Ha BBIYMCIIEHUE MAaCChI
peakuuu 1o macce WIM | HA  BBIUMCJIEHME  MAacchl  IPOJYKTa | IPOAYKTa peakUuu [0 Macce WM KOJIWYECTBY BEILECTBA
KOJIMYECTBY BELIECTBA OJHOTO M3 | peaklUu M0 Macce WM KOJUYECTBY OJIHOTO U3 PEreHTOB. AHAIM3UPOBATh 3aJ]a4l U Y4acTBOBATh
PEreHTOB BEILECTBA OJJTHOTO U3 PErEeHTOB. B COBMECTHOM OOCYX/IEHUU PE3YyIbTATOB.

31 Brruncnenne macchl peareHra mo | AJrOpUTM pelIeHHs] pacyeTHbIX 3ajad | Pemars pacu€THele 3ajaud  Ha BBIYMCIIEHUE MAaCChI
Macce WM KOJIMYECTBY BEIECTBA | HA BBIUMCIEHHWE MAacChl peareHTa IO | peareHTa MO Macce WM KOJMYECTBY BeIIeCTBa OJHOTO W3
OJIHOTO U3 IPOAYKTOB PEAKIINH Macce WIM KOJIMYECTBY BEIIECTBAa OJJHOTO | IPOAYKTOB peakiuu. AHAIN3UPOBATh 33Ja4d U Y4acTBOBATh

U3 MPOJIYKTOB PEAKIUU. B COBMECTHOM OOCYX/IEHUU PE3yIbTATOB.

32 Brruncnenue 0o0BbeMa | AIITOPUTM peIIeHUs] pacuyeTHBIX 3aaad | Pemare pacuéTHbIe 3amaud  Ha BbIUMCIIEHHE 00BEMaA
razo00pa3Horo IIPOJYKTa | HA BBIYMCICHHE 00BEMa Ta3000pa3HOTO | ra3000pa3HOro MPOIYKTa PEAKIIUH TI0 MAcCe MIIM KOJTUYECTBY
peakuuu 1O Macce WM | IPOJIyKTa pEakIuu [0 Macce WM | BelecTBa OJHOIO M3 PEreHTOB. AHAJIM3UpOBaTh 3aJaud U
KOJIMYECTBY BEIIECTBA OJHOIO M3 | KOJMYECTBY  BEIIECTBA OJHOTO U3 | yYaCTBOBATh B COBMECTHOM OOCYKJICHUH PE3yIbTAaTOB.
PEreHTOB WIX IPOAYKTOB PEAKIIMH | PEareHTOB WIIH ITPOYKTOB PEaKIIUU

33 Brruncienue 00BEMOB | ANITOPUTM pEIICHHs] pacueTHBIX 3a7ad | Pemare pacueéTHbIe 3a7adyd  Ha BBIYHCIICHHE 00bEMOB
ra3zo00pa3HbIX BEIIECTB, C | Ha BbIUKCIIEHHE 00BEMOB I'a3000pa3HBIX | Ta3000pa3HbIX  BEUIECTB, C  HCIOJb30BAaHMEM  3aKOHA
HCII0JIb30BaHUEM 3aKOHA | BEIIECTB, C HCIIOJb30BAHUEM 3aKOHA | OObEMHBIX OTHOIIEHUH Ta3oB. AHAIM3UPOBATH  33Jayd U

34 Urorosoe 3ansatue Pemenuss pacueTHbIX 3amay no | Pemate pacu¢THble 3a7aud MO XUMHYECKUM YpPaBHEHUSIM.

XUMHUYCCKHUM YPABHCHUAM

AHanu3upoBaTh 3ala4d M Y4acTBOBaTb B COBMECTHOM
00CY)XJICHH pPe3ylbTaTOB. BbINoHEeHUe NMPOBePOUHOIt
padoThbI.
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[MoypouyHoe muIaHUpOBaHHE

Ne Tema [ara npoBenenus
[Tnan ‘ dakTt
1. MepBoHayajibHbIe XHMHYECKHE MOHATHS
1 BemecrBa. CBOICTBa BEIIECTB. 07.09
2 Uwucrteie BemecTBa U cmecu.  JlabopaTopHas pabora 07.09
Nol «AHanu3 mouBb»
3 dusnueckue U XumMudeckue siBiueHus. JlaboparopHas 14.09
pabora Ne2 «XuMHUECKHE peakIMi BOKPYT HAac)»
4 Pemenne TecTOBBIX 3aJaHUNl U YINPaKHEHUH 110 21.09
TeMe: «ATOMBI U MOJIEKYJIbI»
5 Pemrenue 3a1a4 U ynpakHeHu#l 1mo Teme: «BemecTa: 28.09
MPOCTHIE U CIIOKHBICY
2. OnpenesneHue MacCOBBIX OTHOLIEHUIi 3JIEMEHTOB B CJI0KHBIX Bell[eCTBAX
6 OTHOcCUTENbHAsE aTOMHasl Macca. MaccoBble OTHOLIECHUS 05.10
XUMHUYECKHUX JIEMEHTOB B CII0)KHOM BEIIECTBE.
7 BerarciieHue OTHOCHTEIBPHOW MOJICKYISIPHONW MacChI 19.10
BEIleCTBa IO XUMHUUYECKOU popmyre
8 OrmpenenieHe  MacCOBBIX OTHOIIEHUH DJIEMEHTOB B 26.10
CJIO’KHBIX BEIIECTBAaX 10 XUMHUYECKHM (PopMyIaM.
9 YcraHoBieHHEe ~ XUMHUYECKHX (OPMYT  CIO0KHOM 02.11
BEIIECTB TI0 MAaCCOBBIM OTHOIICHUSIM 3JICMEHTOB.

3. BpluucjieHNsl, CBA3aHHBIE ¢ MAaCCOBOM J0Jiel XMMHYECKOIo 3JIEMEHTa B CJI0KHOM BellecTBe

10 BeryucieHre MaccoBOil 10U OJTHOTO W3 DJIEMEHTOB 09.11
BEIIIECTBE.
11 BeryyciieHre MacCOBBIX HOJIEHl BCEX DJJIIEMEHTOB B 16.11
BEII[ECTBE
12 Ornpenenenue npocTermeit GopMysbl OMHAPHOTO 30.11
COEIMHEHMUS TI0 MAaCCOBBIM JOJIAM BXOIAIIMX B HECO
SJIEMEHTOB.
13 Omnpenenenue npocteimei GopMynbl COEAUMHEHUS IO 07.12
MaCCOBBIM JIOJISIM BXOIAIIMX B HETO DJIEMEHTOB.
4. Oo0uuMe cBeeHUs 0 BelecTBax
14 Pemenue 3a1a4 u ynpaxnenuii o reme: «Kucmnopom» 14.12
15 Pemienue 3a1au u ynpaxkHeHuil o treme: « OKCHIBI. 21.12
['opeHue»
16 Pemienue 3aau u ynpaxHeHui no treme: «Bomopomn» 28.12
17 Pemienue 3amay u ynpaxHeHui no teme: «Bona. 11.01
Bonansie pacTBOpbl. PacTBOpHMOCTH BelecTB»
5. PacuéTnbl, 0cHOBaHHbIE HA MACCOBOIi /10J1€ BellleCTBA B PpacTBOpe
18 Briuncienue MaccoBOW J10M PACTBOPEHHOTO BEIIECTBA 18.01
B pacTBOpE, MO KOJIMUYECTBY BEIIECTBA UIIH Macce
[PACTBOPEHHOTO BEIECTBA.
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19 | 2 |BbluncieHre MaccoBOM JIOJM PACTBOPEHHOTO BEIIECTBA 25.01
B PacTBOpE, 10 yKa3aHHOMY 00BEMY C U3BECTHOM

MIOTHOCTBIO.

20 | 3 |BwruucieHre Macchl BEMIECTBA M PACTBOPUTENS ISt 01.02
MPUTOTOBIICHUS PACTBOPA

21 | 4 [Bamaum Ha pa3baBiieHUE U HA KOHIICHTPUPOBAHUE 08.02
[pacTBOpOB

22 | 5 [Bagaum Ha CMENICHHWE PACTBOPOB C M3BECTHBIMHU 15.02

MAaCCOBBIMH OOJIIMH BCUICCTBA

6. BBI‘IHCJIQHI/IH, CBA3AaHHBIC C IOHATHEM KOJINYECTBA BeIIECTBA

23 | 1 Beryucienue  KOJIMYECTBA BEIIECTBA: IO 29.02
KOJTMYECTBY YaCTHUI] BELECTBA; [0 MACCE BELIECTBA;
o oObEMY BEIIECTBA.

24 | 2 |BwruuciieHre Macchl BENIECTBA: TIO0 KOJWYECTBY YACTHII 07.03
BEIIIECTBA; M0 KOJMYECTBY BEIIECTBA; MO0 00BEMY
BEIECTBA.

25 | 3 |Pacuér ymcna 4yacTHIl BENIECTBA: TI0 KOJUYECTBY 14.03
BEIIIECTBA; 10 MaCcCe BEIIECTBA; M0 00BEMY BEIIECTRA.

7. Borunciaenus no popmysiam razoo0pa3HbIxX BellecTB

26 | 1 |OmnpenencHue OTHOCUTEIHLHOM TUIOTHOCTH OJIHOTO Ta3a 21.03
[0 Jpyromy.YCTaHOBJIEHHE OTHOCHTEIBHOM
MOJIEKY/ISIPHOM MacChl ra3a 1Mo €ro OTHOCHTEIbHOH
[JIOTHOCTH.

27 | 2 |Bwruucienue o0beéMa rasza: 1Mo KOJUYECTBY BEIIECTBA; 1O 28.03
KOJIMYECTBY YaCTHII BEIIECTBA; 110 MACCE BEIECTRA.

8. 3apauu, pemiaemMble 10 XUMHYECKMM YPABHEHHUSAM

28 | 1 |BwruncieHue KOJIMYECTBA BEMIECTBA MPOIYKTA PEAKIIMI 04.04

29 | 2 |BeruncieHue KOJIMYECTBA BEIIECTBA peareHTa 04.04

30 | 3 |BerunciaeHue Macchl MPOJAYKTAa PEaKIMH 0 Macce HWIH 18.04
KOJIMYECTBY BEIIECTBA OJTHOTO M3 PErCHTOB

31 | 4 BeruuciaeHue mMacchl peareHTa Mo Macce WiH 25.04
KOJIMYECTBY BEIISCTBA OJJHOTO U3 MPOYKTOB PEAKIIUU

32 | 5 Berunuciaenue oObeMa razo00pa3HOrO MPOAYKTA 02.05

[PE€AKIIMK 110 MacCC€ UJIN KOJIMYCCTBY BEIICCTBA OJHOI'O
M3 PEIr¢HTOB HJIM IMTPOAYKTOB pPCAKIIUHN

33 | 6 [BorunciaeHue oOBEMOB ra3000pa3HBIX BEIIECTB, C 16.05
HMCIIOJIB30BAHMEM 3aKOHA OOBEMHBIX OTHOLIEHUHN Fa30B.
34 | 7 [HUrorosoe 3ausTHe 23.05

Y4eOHO — MeTOIMYECKOE 0O0ecTiedyeHue 00pa3oBaTeIbHOIO Mpoiecca

JluTeparypa aJst yyamuxcst

1. Xomuenko I'.I1. Xumus 11 noctynaromux B By3sl. M.: Beiciias mikomna, 1985.

2. Ky3zpmenko H.E. Xumus a1 NIKOJIBHUKOB CTApUIMX KIACCOB U VIS MOCTYIAOUINX B BY3BI.
M. :Ipoda,1999.

3. Ky3nenosa H.®. 3agaunuk 8-9 kmacchl.

4. Anux6eposa JL.IO. 3agaun mo XMMHUU C SKOJIOTHYECKUM COAEPIKaHUEM.

Jlureparypa nJst yuutes

1. Kauanosa I'.C., Kum A.M.3 Kyynap JL.JI. Xumus — 8: YueObHo MeTOANYECKUN KOMILIEKC
nokypcey xumuu s 8 kinacca. — HoBocuupcek: Cuo. yHuB. n31-8o,2002. — 344c.
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2. Kyzemenko H.E., Epemun B.B. Xumusa. 2400 3amau ans MIKOJIBHUKOB M TOCTYIAIOLINX
BBY3bL. — M.: JIpoda, 1999 (u Bce mocnenyromue u3aanus).

3. Ky3pmenko H.E. Yuucs pemats 3amaun no xumun. — M.: [Ipocemenue, 1986.

4. Mapmanosa I'.JI. 500 3aga4 mo xumuu. 8-11 kmacc. — M.: U3znar-mxoma, 2000.

HOP u D0P:

1. Enunas xoiuiekums 1udpoBeIx obOpasoBarenbHbix pecypcoB URL: http://school-

collection.edu.ru/catalog/?subject%5B%5D=29

2. 3. http://digital. 1september.ru — O61iepoccutickuii npoekt «lllkona mudposoro Bekay.
http://school-collection.edu.ru - Konnekuus 1mudpoBbsix 00pa3oBaTesibHBIX PECYPCOB.
http://www.electroniclibrary21.ru - Dnekrponnas oudianoTeka 21 Beka.
http://www.ege.edu.ru - Odunmanbheiii HHGOpMAMOHHBIH nopTan EID.
http://www.zavuch.ru - Caiit amst yuurenei.
http://ecosystema.ru - Dxosoru4eckuii eHTp «DKOCUCTEMAY.
http://letopisi.org - Jletonucwu.
http://nsportal.ru - ConnanbHas ceTb pabOTHHUKOB 0OPa30BaHUSL.
http://proshkolu.ru — becrutaTHpIi MIKOJIBHBIN TOPTAL.
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