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HOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpamma «Pemenne pacuy€THBIX 3aau» paspaboTaHa B
COOTBETCTBHH C yYETOM MPOTPaMMBI 10 y4eOHOMY MpenMeTy «XuMHs» 8 Kiacc .
Xumus. [Ipumepnsie padoune nporpammsbl. [Ipenmernas nunus yueOnukos O. C.
INabpuensna, . I'. Octpoymona, C. A. CnaakoBa. 8—9 kiacchl : y4ed. mocodue
s obmeoopazosar. opranuzanuit / O. C. INabpuens, C. A. CrnankoB — M. :
IIpocsemenue, 2019.

[Iporpamma umeer mnpeanpoduIbLHYIO HAMpPaBICHHOCTh, pacCuMTaHa s
oOyuyaromuxcs 8 kiacca, 0,5 gac B HeIeINO.

[Iporpamma «PemieHue pacueTHBIX 3a7au» OTHOCUTCS K MPEAMETHOMY
00pa3oBaTeILHOMY MOJYJII0, @ UMEHHO K MEXIPEIMETHOMY, TaK KaK YMEHHE
pemaTth 3ajJaud BOCTPEOOBAHO W HA JPYrUX MpeaMeTax (Maremaruka, (u3uka,
OHMoJO0THs, aCTPOHOMMUS).

Pemiennie pacuéTHhIX 3a7ay 3aHMMAaET Ba)XXHOE MECTO B M3YYCHHUH OCHOB
XUMUYecKoi Hayku. [Ipu pemeHun 3agad mpoucxoauT 0osiee riayO0Koe U MOTHOE
YCBOGHHE Y4YeOHOro MaTepualia, BbIpaOATHIBAIOTCS HABBIKM MPAKTHUYECKOTO
OPUMEHEHHS]  UMEIOIIUXCS  3HAaHUMU, pa3BUBAIOTCA  CIIOCOOHOCTH K
CaMOCTOSATETILHON paboTe, MPOUCXOAUT (POPMUPOBAHHE YMEHUS JIOTUUYECKH
MBICJIUTh, HMCMOJb30BaTh MPUEMBI aHAIN3a U CUHTE3a, HAXOAUTh B3aUMOCBS3b
MEXIy O0OBEKTaMU U SIBJICHUSIMU. B 3TOM OTHOIIEHUUM pelieHue 3a7ad sBIseTcs
HEOOXOIUMBIM KOMITOHEHTOM TPU W3YYECHUU XUMUH.

Pemienne pacdeTHbIX 3aJad MO XUMHUU BCErAa BBI3BIBAIIO U MPOAOIKAET
BbI3bIBATh 3HAUYUTENbHBIE 3aTPYJHEHUS y MHOTMX YYallUXCA, KaK H3y4YarolIuX
XUMUIO Ha 0a30BOM, Tak W Ha mnpoduiasHOM ypoBHe. IIpakTnka padoThHI
MOKA3bIBA€T, YTO OJHOM W3 NPUYMH TaKUX 3aTPYAHEHUU SBISETCS HEXBaTKa
BPEMEHM Ha O0yuYeHHE PEUICHUIO pacueTHBIX 3aJa4 UMEHHO B 8 kiacce. B Hauane
M3YUYEHHUSI Kypca XUMHUH 3aKJIaJbIBAIOTCS OCHOBBI [IJIsl PEIICHUS B AalbHEHIIEM
0oJee CIOXKHBIX M KOMIUIEKCHBIX 33]1a4.

eab nporpamMmmel:

3aKperTieHrne, CUCTEMATU3alUs U YTIIyOJIeHHe 3HAHUHM yJaIuXxcs M0 XUMUU
MyTEM pEUIeHUus 3aJad Pa3jIuYHOrO YPOBHS CJOXKHOCTH, COOTBETCTBYIOIINE
TpeOOBaHUSAM UTOTOBOW ATTECTAIIUU IO XUMHUH.

3agaum nmporpaMmabl.

1) dopmupoBanre ymMeHUI U 3HAHUI IPU PEIICHUH 3a/1a4 110 XUMUHU;

2) TOBTOpEHUE, 3aKPEIUICHHE OCHOBHBIX TIOHATHI, 3aKOHOB, TEOpUH, a
TaK)Xe Hay4HbIX ()aKTOB, 0Opa3yIONINX XUMUYECKYIO HAYKY;



3) dopmupoBaHHE TMO3HABATEIBHBIX CIOCOOHOCTEH B COOTBETCTBHH C
JIOTUKOU pa3BUTHUS XUMUYECKON HAYKU;

4) pa3BuBaTh y LIKOJIBHUKA YMEHHE BBIICIATH TJIABHOE, CYIIECTBEHHOE B
M3YUYEHHOM MaTepuaje, CpaBHHMBaTh, 0000IIAaTh W3y4YeHHbIE (PAKThI, JTOTHUUYECKHU
u3JlaraTh CBOM MBICIHU IIPU PELICHUH 3a/aY;

5) pa3BuUBaTh CaMOCTOSITENILHOCTb, YMEHHE NPEO0JieBaTh TPYIHOCTU B
YYEHUH, DMOLMU YyYallUuXcs, CO3[aBas SMOLMOHAIbHBIE CUTYallMH YAUBICHHUS,
3aHMMATEJIbHOCTH, MapaJOKCaIbHOCTH;

6) pa3BUBaTh HHTEJUICKTYaJbHBIH M TBOPYECKUW MOTEHLHAT JUYHOCTH,
JIOTUYECKOE MBIIIJICHUE MPU PEIICHUH PACUETHBIX 3a]1a4 M0 XUMUU;

7) y4uTh IpHEMaM pEeLIEeHUs TBOPUYECKHUX 3a/1ay, TOUCKY aJbTEPHATHUBHOTO
pelieHusi, KOMOMHUPOBAHUIO PAHEE H3BECTHBIX CHOCOOOB pEUIeHUs, aHAIU3y U
COIOCTABJICHUIO PA3IMYHBIX BAPUAHTOB PEIIECHUS, YUUTh AKTUBHO MBICIHTb.

Kypc copepxut uyeThipe OJoKa: MaTeMaTHYECKHME pacyeThl B XHUMHH,
KayeCTBEHHbIE XapaKTEPUCTHKU BEIIECTBA, KOJMYECTBEHHBIC XapaKTEPUCTUKH
XUMHYECKOTO TPOLECcca, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. Kaxabii
0JIOK HAaYMHAETCS C TEOPETHYECKOTO BBEJICHHSA, B KOTOPOM paccMaTpHUBAIOTCS
pasHble CIOCOOBI pelleHus 3a7ad. B janbHeiiieM ydamuecss caMOCTOATEIbHO
OTIPEJIENISIIOT CIOCO0 pEIIeHUs — TJIaBHOE, YTOObI OH OBbUT pallMOHAIBHBIM H
JIOTUYECKHU TOCIIEIOBATEIBHBIM.

COJEP XAHME OBYUYEHUA

BBeaenne (1 yac)
3HAaKOMCTBO € UEISIMH W 3aJadyaMU Kypca, €ro CTpykTypoil. OCHOBHBIE
dusznueckre U XUMUYECKrMe BeTUIUHBL. OTHOCUTENIbHASI aTOMHAS U MOJICKYJISIpHAs
Macchbl

Tema 1. MaTtemaTnueckue pacuéTsl B xXumuu (3 yac)

MaccoBasi 70Ji1 XUMHUYECKOTO JJIEMEHTa B CJIOKHOM BellecTBe. Pacuér
MacCOBOW JIOJIM XUMHUUYECKOTo 3JeMeHTa 1o ¢dopmylie BenlecTBa. HaxoxaeHue
(dbopMyIIBI BEleCcTBa MO 3HAYCHHSIM MACCOBBIX J0JIEH 00pa3yIoNIuX ero JIEMEHTOB.

OO0bEMHas 1071 KOMIIOHEHTA Ta30BOM CMECH.

[lonsitue 006 OO0OBEMHOW JA0JIe  KOMIIOHEHTa Ta30BOM CMECH M pPacu€Thl C
MCIIOJIb30BAaHUEM ATOTO MOHSTHS.
MaccoBasi 70Ji1 paCTBOPEHHOT'O BEIIECTBA.



PactBOpBI, pacTBOpUTENL U PACTBOPEHHOE BelIECTBO. [loHATHE O KOHIEHTpaUUu
PacTBOPEHHOIO BellecTBa. MaccoBasi 10Jis1 paCTBOPEHHOIO BEILIECTBA U PACYETHI C
HCMOJIb30BAHUEM 3TOTO MTOHSATHS.

MaccoBas 10 IPUMECEN.
[lonsiTue o0 ynucToM BewleCcTBE W NMpuMecH. MaccoBasi A0Js MpUMECH B 00pasie
HCXOIHOro BemecTBa. OCHOBHOE BeEIIECTBO. Pacué€r macchl OCHOBHOI'O BEILIECTBA
[I0 Macce BELIECTBA, COMEPIKALLETO OINPEHCIEHHYIO0 IO IPUMECEH U Apyrue
MOU(UKAIIUOHHBIE PACYETHI C UCIIOJIB30BAHUEM ATUX MOHSIITHH.

Tema 2. KosinuecTBeHHbIE XapAKTEePUCTHKH BelecTBa (3 yac)
OCHOBHBIE KOJIMYECTBEHHBIE XapPAKTEPUCTUKH BELIECTBA.

IToctossnHass ABoragpo. KommuectBo Bemectsa. Monb. MonsipHas macca.
Mousipublii 00bE€M razoo0Opas3Horo BemiecTBa. KpaTHble €IMHHUIBI KOJIHWYECTBA
BEILECTBA — MWJJIUMOJIb U KHJIOMOJIb, MUJUIMMOJIAPHAS. ¥ KUJIOMOJISIPHAST MacChl
BEIIECTBA, MUJUTUMOJISIPHBIN U KUJIOMOJISIPHBIA 00bEMBI Ta3000pa3HbIX BEIIECTB.

Pacuértel ¢ MCTIOJIB30BAHUEM MOHITUN «KOJUYECTBO BELIECTBA», «MOJISIpPHAS
Maccay, «MOJIIPHBIN 00BEM Ta30B», «IIOCTOSHHAST ABOTaIpO».

Pacuyérnblie 3agaun. 1. Beruucnenue konudecTsa BEIeCTBa 110 U3BECTHOMY YHCITY
YacTHIl 3TOTO BeHecTBa. 2. BpluucieHHe Macchl BEIECTBA 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA. 3. BBIYMCIIEHHE KOJIMYECTBA BEIECTBA 10 HM3BECTHOMY
00BEMy BeriecTBa. 4. BoluncieHne yucia 4acThIl 10 U3BECTHOM Macce BEIeCTBA.
5. OnpenesieHre OTHOCUTEIBHOM INIOTHOCTH ra3a.

Tema 3. KosinyecTBeHHbIC XaPAKTEPUCTUKH XMMHYECKOI0 Mpouecca
( 8 yacon)

Pacuér xonmdecTBa BemiecTBa, MacChl WM 00BEMA HCXOMHBIX BEIIECTB U
MPOIYKTOB PEAKIIUU.
Pacuérnbie 3agaum. 1. BplunciieHMEe 1O XUMHYECKMM YpPaBHEHHUSIM MAacCChl,
00BEMa MM KOJIMYECTBA BEIIECTBA IO U3BECTHOU Macce, 00bEMY MM KOJIUYECTBY
BEILIECTBA OJIHOTO M3 BCTYMAIOIINX B PEAKIIUIO BEIIECTB WM IPOLYKTOB PEAKLIUHU.
2. Beruucnenne macchl, 00bEMa MPOYKTA PEAKIIUU, €CIIH OJHO U3 Pearupyronmx
BEIECTB JJaHO B M30bITKE. 3. Beruncienrne maccol (KOIM4ecTBa BemecTBa, 00bEMa)
MPOAYKTA PEaKUHH, €CIM M3BECTHA Macca MCXOJHOr0O BEIIECTBA, COJEPIKALIETO
onpeAeaEHHYIO JI0II0 npuMeceid. 4. BeruuciaeHne macchl (KOJIMYECTBA BEIECTBA,
00BéMa) MPOMYKTa pPEaKIuH, CIM W3BECTHA Macca PacTBOpa M MaccoBasi OIS
pacTBopéHHOr0 BemiecTBa. 5. OrmpeneneHrue MaccoBOM WM OOBEMHOW JOJH
BBIXOJA MPOJAYKTa OT TEOPETUYECKHM BO3MOXKHOro. 6.  PemeHne nenodek
npeBpaieHus. 7. KauecTBeHHbIE 3aa4n



8. Pacuérel, cBsi3aHHBIE C KOHIIEHTpALME€ld pPacTBOPOB, PAaCTBOPUMOCTBHIO
BEILIECTB, DJIEKTPOJIMTUYECKON JUCCOLUALIAEH.

Tema 4. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIC Peakiuu (2 yaca)
OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuum. Okucnurenb u
BOCCTAHOBUTENIb, OKHCJIEHHME UM BOCCTaHOBIeHHE. COCTaBIE€HHE YypaBHEHUI
OKHUCJIMTENbHO-BOCCTAHOBUTENIBHBIX PEAKIINI METOJOM 3JIEKTPOHHOTO OalaHca.
Kinaccuduxanuys oOKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIH.

IINIAHUPYEMBIE PE3VJBbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Ilpeomemnmnule ynueepcaivHnule yueoHvle oeiicmeusn
3HaTh:

® CroCOOBI PeIICHHS PA3IUYHBIX TUTIOB YCIOKHEHHBIX 3a/1a4;

® OCHOBHBIE (DOPMYIIBI U 3aKOHBI, TT0 KOTOPBIM MPOBOASTCS PACUETHI;

® CTaHJApTHHIC aJITOPUTMBI PEIICHUS 3a/a4.
Ywmers:

® pemiaTh 3a7a4M MOBBIIICHHOMN CI0KHOCTH Pa3IUYHBIX TUIIOB;

® YETKO MPEJCTABIATH CYIIIHOCTh OMMCAHHBIX B 3aJ1au€ MPOLIECCOB;

® BUJICTh B3aUMOCBS3b MPOUCXOAIINX XUMUUECKUX MPEBPAIICHUN U
W3MEHEHUI YHCIICHHBIX MMapaMeTPOB CUCTEMbI, OITMCAHHOU B 3a/1a4€;

® CaMOCTOSITEIIPHO COCTABJISITh TUIIOBbIE XUMUUYECKHUE 33/1a4l U OOBSICHATH UX
pEIIEHUE; BIAAETh XMMHUYECKON TEPMUHOJIOTUEN;

® [I0JIb30BATHCS CIPABOYHON JTUTEPATYPOH 110 XMMHUH JJIsl BEIOOpa
KOJIMYECTBEHHBIX BEJIMYMH, HEOOXOIUMBIX ISl PEIICHUS 3a/1au.

1. Memanpeomemmnie ynusepcanvHvle yueoHvle Oeiicmeus

e PaboTaTh caMOCTOSTENHHO U B TPYIIIIE;

e AHaIM3MpPOBATh PE3YyJbTAThl DJIEMEHTAPHBIX HCCIENOBAHUN, (PUKCUPOBATH
UX pe3yJbTaThI;

e Bocmpou3BoauTs 1mo naMatu WHGOPMAINIO, HEOOXOIUMYIO IS PEIICHUS
ydeOHOM 3a/1a4H;

e [lpumeHsATh TaOIULIBI, CXEMBbI, MOJIENU JJIsl IOJIyYEHUsI UH(POpMAIUK;

e [Ipe3eHTOBaTH MOATOTOBICHHYIO HH(POPMAIIMIO B HATJISTHOM U BEpOATEHOM
BUJIE;

e IlpuBoauTh mHpUMEPHI B KAYECTBE JIOKA3aTEJIbCTBA  BBIABUTAEMBIX
MOJI0KCHUI;

e BhINOJHITH y‘-IC6HI>Ie 3aJa4u, HC MMCIOIKE OJHO3HAYHOI'O PCIICHMA.



JIuunocmmuoie ynueepcanvuble yueoHvie Oeiucmeus

Paznuuath OCHOBHBIE HPABCTBEHHO-3CTETUUYECKUE MOHATHUS;

OlLieHUBaTh CBOM U UY>KHE MOCTYIIKU;

AHQJIM3UPOBATh U XapaKTEPU30BATh IMOLIMOHAIBHBIE COCTOSIHUS U YyBCTBA
OKPYXaIOIIUX, CTPOUTh CBOM B3aUMOOTHONIEHHUSI C UX YUYETOM;

OlieHUBaTh CUTYAIIUU C TOYKU 3pEHUS MPABUJII IOBEACHUS U ITUKHU;
[IposiBNIATH B KOHKPETHBIX CUTYAIUIX JOOPOKETATETLHOCTD, TOBEPUE
BHUMATEJIbHOCTB;

BripaxkaTh M0OJI0KUTEIBHOE OTHOIIEHUE K MPOLIECCY MO3HAHUS,

[IposiBnsATH BHUMAHUE, YIUBIICHUE, KEJIaHUE OOJIbIIE Y3HATD;

OneHrBaTh COOCTBEHHYIO YUE€OHYIO IESITEIHHOCTh: CBOU JJOCTUKEHUS,
CaMOCTOSITEIbHOCTD

[IpumMmeHsTH TpaBUIa AEJI0BOTO COTPYAHUYECTBA: CPABHUBATH Pa3HbIC TOUKHU
3pEeHUs; CYUTATHCS C MHEHUEM APYroro 4ejioBeKa, MHUIIMATUBY,
OTBETCTBEHHOCTb, IPUUMUHBI HEY1a4; MIPOSBJIATH TEPIICHUE U
100pOKENATENLHOCTD B CIIOPE, TUCKYCCUH, JOBEpUE K COOECETHUKY.

3. Pecynamuenvle ynueepcanbhble yuedHbvle 0eiicneus

VY nep:KuBath LIEJb IEITEIBHOCTH 10 MOIYYEHHS €€ PE3yNbTaTa;
[InanupoBath perieHre yaeOHOU 3a/1auu;

OueHnBaTh BECOMOCTh MPUBOJMMBIX [1OKA3aTE€IbCTB U  PACCYXICHUN
(yOenutensHO, T0KHO, UCTUHHO, CYIIIECTBEHHO, HE CYIIIECTBEHHO);
KoppektupoBath N€SITEIbHOCTh: BHOCUTh M3MEHEHHUS B MPOLECC C yUYETOM
BO3HUKIINX TPYIHOCTEH U OMIMOOK, HAMEUYATh CIIOCOOBI UX YCTPAHEHUS;
OcyliecTBISATh HUTOTOBBIM KOHTPOJIb JEATEIIBHOCTH («4TO CHEIAaHO») U
MOOIMEPALIMOHHBIA  KOHTPOJb («KakK BBIOJIHEHA KaxKJIas olepauus,
BXO/JIAIIAsI B COCTaB yUeOHOTO IEUCTBHSIY);

OueHnBaTh pe3yabTaThl AEATEIbHOCTH;

Ananu3upoBaTh COOCTBEHHYIO paboTy;

OneHnnBaTh ypOBEHb BJIQJCHHUS TEM WJIH HWHBIM YY€OHBIM JIEHCTBHEM
(oTBeYaTh HA BOMPOC «YTO I HE 3HAIO U HE YMEIO?»).

Kommynukamuenwie ynugepcanvnble yueoHvie 0eiicmeus

BocmpuHumaThs TEKCT ¢ y9€TOM TIOCTABICHHOW Y4eOHOM 3aa4M, HAXOIUTh B
TeKcTe MH(POpPMAIIKIO, HEOOXOAUMYIO JJIs €€ PEUICHUS;

CpaBHUBATh pa3HbIe BUJbI TEKCTA;

CocTaBidTh IJIaH TEKCTA;



e OdopmisaTh  THATOTHYECKOE BBLICKA3bIBAHUE B COOTBETCTBUHU C
TpeOOBaHUSAMH PEYEBOTO ITHKETA.
TEMATHYECKOE IIVIAHUPOBAHHUE
HasBanue pasznena KosnuecTBo yacos
BCETO Teopus MpaKkTHUKa
BBenenue 1 1
Tema 1. 3 1 2
MaremMaTHudecKue
pacuy€Thl B XUMUU
Tema 2. 3 1 2
KonmuecrBenHsie
XapaKTEPUCTUKHU
BEIIeCTBA
Tema 3. 8 2 6
KomnmuecrBenHsie
XapaKTEPUCTHKHU
XUMHYECKOTO
rporiecca
Tema 4. 2 1 1
OKHCITUTEIIHFHO-
BOCCTaHOBHUTEILHEIE
peakuu
Hroro 17 6 11




