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IlosicHuTeIbLHAS 3alIHCKA

PaGouas mporpamMmMa BHEYpOUHOH JeATeIbHOCTH «Pelenue pacyéTHRIX 3a/1a4 110 XUMHM)Y
IpeHa3HayeHa Julsl yyaiuxes 8 Kiacca.

Pemenue pacu€THbIX 3a7a4 3aHUMAET Ba)KHOE MECTO B U3yYEHUH OCHOB XMMHUYECKOH Hayku. [Ipu
pelIeHu 3314 MIPOUCXO0IUT OoJiee rITy0OKOE U TIOJTHOE YCBOEHUE YIEOHOT0 MaTepuraa, BhIpabaThiBalOTCs
HaBBIKM TMPAKTUYECKOTO TMPUMEHEHUS HMMEIOUIMXCS  3HAHWUM, Pa3BUBAIOTCS  CIIOCOOHOCTH K
CaMOCTOSTENIbHOW paboTe, MPOMCXOAUT (POPMUPOBAHHE YMEHHS JIOTUYECKH MBICIUTh, HCIOJb30BAThH
MpUEMBI aHAJIM3a U CUHTE3a, HAXOIUTh B3aMMOCBSI3b MEXK/Iy 00bEKTaMU U SIBJICHUSIMU. B 3TOM OTHOIIICHUHT
pernieHue 3a1a4 ABIseTCsS He0OX0AMMBIM KOMIIOHEHTOM TIPU U3YUCHUH XUMHUH.

[Iporpamma ’xe mo XUMHH BechMa oOmupHa. [lo3TOMY ydHMTeNbh XWMHH BBIHYXKJEH peIlIaTh

npo0ieMy, Kak NMpu HeOOJBIIOM KOJMYECTBE YPOKOB J1aTh XOPOIIME 3HAHUS YYalUMCS, a IJIaBHOE
chopMupoBaTh Y HUX HEOOXOAMMbIE YMEHHS M HABBIKH, B TOM YHCJI€ HAYYUTh PEIIaTh pacYETHBIC 3a/1a4H.
Jlyig GONBIIMHCTBA y4alllUXCsl pEeIIeHHE PACYETHBIX 33/a4 M0 XMMUU IPEJCTaBiIsIeT HeMaible
TPYIHOCTH. A, HE OCBOMB MEPBBIA ATAll PEIICHUS 3a]1a4, CBSI3aHHBIX C KIIOYEBBIM TOHITHEM «MOJIbY,
IIKOJIBHUK B JTAIbHEHUIIIEM HE CMOKET OCO3HAHHO pellaTh U 0oJjee ciaoxHble 3aaaun. [loatomy yuurento
TpeOyeTcsl MPUIIOKUTh MaKCUMaJIbHbIE YCUJIMS Ha HauyaJlbHOM dTale peuieHHs 3a7ad, Tak Kak OT 3TOro
OyJIeT 3aBHCETh NaJbHEUIITNN yCIIEX.

['maBHOE MpenHa3HaueHNe JaHHOTO (aKyIbTaTUBHOTO Kypca COCTOUT B TOM, YTOOBI ChOPMUPOBATH
y yyaluxcsi yMEHHE peliaTh 3a7a4 ONpeAe€HHOr0 YPOBHS CIOKHOCTH, TO3HAKOMUTH UX C OCHOBHBIMU
TUIaMU 33J]a4 U CI0CO0aMHU UX PeIIeHHUs.

BaeypouHasi 1esSTebHOCT SIBISETCSI COCTAaBHOW YacThi0 y4eOHO-BOCIMTATENBHOTO Ipolecca U
oJ1HO# 13 (hopM OpraHuzalu cBOOOJHOrO BPEMEHHU ydalluxcs. BHeypouHas JesiTenbHOCTh MOHUMAETCS
CEeroJHs MPEUMYILECTBEHHO KaK JeATeIbHOCTh, OpraHu3yeMasi BO BHEYPOUHOE BPEMsI 7151 yIOBIETBOPECHHUS
MOoTpeGHOCTEN yyaluxcs B COAEpKATEIbHOM J0CYyre, UX y4acTHH B CaMOYMNPAaBIE€HUU U OOIIECTBEHHO
MHOJIE3HOU JIEATEIILHOCTH.

AKTYyaJIbHOCTB: TpOrpaMMa  CO3JaeT yCJIOBUS s COLUAJIbHOTO, KYJIBTYpHOTO U
Mpo(ecCHOHAILHOTO ~ CaMOOMpeeNieHns, TBOPYECKOM  caMopeaju3aldd  JIMYHOCTH  peOEHKa,
(dbopMHUpOBaHHST XUMHUYECKON I'PaMOTHOCTH M O€30MacHOTrO HCIOJIb30BaHMUS BEUIECTB B IOBCETHEBHOM
KHU3HHU.

IIpakTHyeckass 3HAYUMOCTh: TPU COCTABJICHUU MPOTpPaMMbl OBLTH OTOOpaHbI Takue padoTHl,
KOTOPBIC 3aMHTEPECOBAIHN ObI YUaIIUXCs, TOMOTJIH Obl UM Npu noarotoBke Kk OI'D u EI'D, 6b111 10CTYITHBI
[0 COJEP)KAHUIO U METOJIUKE BBINOJHEHHS, FOTOBWIM Obl OyayIIUX HCCIEAOBATENeH, aBajil OIBIT
TBOPUYECKOH AESITETbHOCTU yJallUXCsl.

HoBu3na panHo# paboueil mporpamMmbl: IporpamMmma COCpeloTaurBaeT OCHOBHOE BHHMAaHHE Ha
SKCIIEPUMEHTAJIbHOM paboTe, a 3To, MpexIe Bcero paboTa C BELIECTBAMH, CO3HATEIbHOE MPOBEICHHE
XUMHUYECKUX MPOIECCOB.

HaubGonee uenecooOpasHbiM sBisIeTCS OObEIUHEHHE CMEIIAHHOTO THUIA, W Halla Mmporpamma
COJICP’KUT MaTepual Jiisl paboThl B CIASAYIOIIUX HAMPaBICHUSIX:

Hanpasnenue paGoTbl 00beAMHEHHS

Buabl gesTenbHOCTH ydaluxcs o KaxkJ0My HallpaBICHUIO

®opMBbI OpraHu3aIui 00yJarOIINXCS U TIACHOCTU PE3yIbTaTOB pabOTHI

Teopernueckoe

[loarotoBka  mOKnIamoB, pedepaToB, MNPOBEACHHUE  UCCIEAOBAHHM  TEOPETUYECKUX U
WJUTFOCTPUPYIOUIUX UCTOPUIO OTKPBITHI. Pernienne 3aau noBbIIIEHHON TPYIHOCTH.

Koppecnonnenrckas pabdora.

XuMHuuecKknue Bedepa, HayuHble KOH(EpPEHINH, 3aHATHS OOBEAMHEHUS, OJUMIHNA/IbI, KOHKYPCHI
SPYAMUTOB, BHITYCK OrOJIETeHEH, cTeHTa3eT, nHdopmanuu CMU.

OKCIIEpUMEHTAIIbHOE
JIaGopaTopHO - MpemnapaTUBHBIM MPAKTUKYM. DKCIEpUMEHTalbHAas HCCleoBaTeNbcKas paboTa
yJaruxcs.

3aHsaTus O6’LCZ[I/IHCHI/I$I, KOH(bepeHI_II/II/I, XUMHYCCKHUEC BCUCPaA, 3alllUTa IPOCKTOB, IIPC3CHTALIUH.



KoHncrpykropekoe

KoncrpyupoBanue npubopoB, MaKeTOB, MOJIETICH, CPEICTB HATISAHOCTH.

O6opynoBaHre XUMUYECKOTO KaOWHETA.

Heas: dopmMupoBaHUE y yUaIIUXCS OMBITA XHKMUYECKOTO TBOPUYECTBA, KOTOPBII CBsI3aH HE TOJIBKO
C COJEp)KaHHEM JAEATEIBHOCTH, HO U C OCOOCHHOCTSIMU JIMYHOCTH PEOEHKa , €ro CIOCOOHOCTAMHU K
COTPYJHHYECTBY,  pa3BUTHE  OOILIEKYJbTYpHOM  KOMIETEHTHOCTH, IpPEACTaBICHUM O  poJu
€CTECTBEHHOHAyYHbIX 3aHATHUM B CTAaHOBJIEHUM LMBUJIM3AlUMU, I[103HABATEIbHON AaKTHUBHOCTU H
CaMOCTOSITEJIBHOCTH, MOJIOKUTEIbHOW MOTUBALIMHU K OOYYEHHIO, ONbITAa CaMOpEeaIn3allui, KOJJIEKTUBHOTO
B3aUMO/JICHCTBUS, PA3BUTUE HWHTEIUIEKTYaIbHOTO U TBOPYECKOrO0 IMOTEHLMANa JEeTed Ha OCHOBE
(dbopMUpOBaHHS ONEPAIOHHBIX CIIOCOOOB YMCTBEHHBIX ACUCTBHUH MO PEIICHHIO TEOPETUYECKUX H
MIPaKTUYECKUX 3a7a4 B 00J1aCTH XUMUMU.

3aauM MporpaMmabl:

ObpaszoseamenvHuble:

1) bopmupoBaH¥e yMEHUI U 3HAHUI TPU PEIICHUH OCHOBHBIX THUIIOB 3a/1a4 110 XHUMHH;

2) GopMmHpOBaHHE MPAKTUYECKMX YMEHUH TpPU PEIICHHH SKCICPHUMEHTAIbHBIX 3a7ad Ha
pacrno3HaBaHHUE BEILECTB;

3) MoBTOpEHHE, 3aKPEIICHUE OCHOBHBIX MOHATHI, 3aKOHOB, TCOPHil, a TAK)KE HAYIHBIX (PAKTOB,
00pa3yromuX XUMHUYECKYIO HayKy.

Bocnumamenvhule:

1) co3aanue neraroruiueckux CUTYaluil YCIEeIHOCTH IS TIOBBIIEHHSI COOCTBEHHON CaMOOIICHKH
U cTaTyca yJalluxcs B Irja3aXx CBEpCTHUKOB, I€Jar0OroB U POAUTENEH;

2) GopMHpOBaHHE MO3HABATEIBHBIX CIOCOOHOCTEH B COOTBETCTBUHM C JIOTHKOH pPa3BHTHUS
XUMHUYECKON HAYKH;

3) coneiicTBrE B IPOGOPHEHTAIMH IIKOJIHLHIKOB.

Pazsusarowue:

1) pa3BuBaTh y IIKOJbHUKA YMEHUE BBIJEISTH MIABHOE, CYIIECTBEHHOE B H3Y4CHHOM MaTepuaie,
CpaBHUBaTh, 0000I1aTh N3y4EeHHBIE (DAKThI, JOTMUECKH U3JIaraTh CBOM MBICIIH NP PEILICHUH 3a]1ay;

2) pa3BHUBATh CAMOCTOSATEIILHOCTh, YMEHHE IIPEOJI0JICBATh TPYJHOCTH B YUCHUH;

3) pa3BuBaTh OMOLMM YYalIMXCS, CO3/aBas HSMOLMOHAIBHBIC CHTYallMd  YIUBIICHHS,
3aHUMATEJIbHOCTH, apa0KCaIbHOCTH;

4)  pa3BuBaTh NPAKTHYECKHE YMCHHS  YYAlIMXCSl [PU  BBINOJIHEHHH  IPAKTHYCCKHX
HKCIIEPUMEHTANIbHBIX 3a/1a4.

5) pa3BHBaTh HHTEJUICKTYAIIbHBIH 1 TBOPYSCKUI OTCHIIMAI TMYHOCTH, JIOTHUECKOE MBIIIJICHHE ITPU
peLIeHNH SKCIEPUMEHTATIBHBIX 3a/1a4 110 XUMUH;

6) y9UTh TEXHHKE IOJrOTOBKA M TMPOBEICHHS XHMHYECKOTO OKCICPHMEHTA, C IIOMOLIBIO
3aHUMAaTEIbHBIX ONBITOB IOJHATH Y 00yJarOIUXCsl HHTEPEC K U3YUCHUIO0 XUMHH, YUUTh IPUEMaM pelIeHus
TBOPYECKHX 337124, MOUCKY AJIbTEPHATUBHOIO PELICHUs, KOMOMHUPOBAHUIO paHEe M3BECTHBIX CIIOCOOOB
pelleHys], aHAJIM3y U COIIOCTABJICHUIO PA3JIMUYHBIX BAPHAHTOB PEIIECHUS, YYUTh aKTUBHO MBICIIHUTD;

7) pacumpsate OpO(ECCHOHATBHBI KPYro3op, SpYOHLHUIO, [OBBIMIATE OOMIMH  YPOBEHb
00pa30BaHHOCTH U KYJbTYPBI.

IlepeuncieHnHble 3ajaud OXBATHIBAIOT LIMPOKUI KPYr MpoOJieM BOCHUTAHUSA M JONOJHUTEIBHOTO
00pa30BaHus NIKOJIbHUKA, PEIICHUE U peaTu3altsi KOTOPhIX HE0O0X0AMMBI IS JOCTHXKEHHSI IOCTaBIEHHON
LIENTH.

OIIMCAHUE MECTA BHEYPOUHOM JEATEJIbHOCTU

Ha npoBesnenue 3aHATHH BHEYpOUYHOH JedTenbHOCTH «PelieHne pacu€THBIX 3a/ad MO XUMHUN»

otBoauTcs 1 vac B Henemto, npenxycMmotrpeHHoit @I'OC (34 yacoB B rox)

Metoab! 00yueHus:

CnosecHvle: YCTHOE U3TIOKEHHE, 00BsICHEHNE, (PPOHTANBHBIC Oece/Ibl, MHIUBUAYyaTIbHbIC OeCe/bl.

Haensaonvie: MynsTUMeEAMITHBIE IPE3EHTAIIUH, IEMOHCTPAIINS, COCTABJICHUE OMOPHBIX KOHCIIEKTOB,
CXeM, TaOJIHIL;



Ilpaxmuueckue: peumenue 3anad, OBP, renernueckux npeBpalieHuid, MPOEKTHAs EATEIbHOCTD,
OpraHM3alUOHHAs AEATEIBHOCTh, COCTaBJICHHUE MTOPTQOIIHO.

(I)OPMLI OpraHu3anuu AeATCJIbHOCTH yHAIlllUXCH
prHHOBaH, UHIUBUAYAJIBHO-TPYIIIIOBAA, UHAWUBHUAYyaJIbHAA, [IapHasdl.

@DopMblI POBEICHUA 3aAHATHI

1) nexus;

2) TPaKTUKYM;

3) 3arura MpoeKTOB;

4) KOHCYJIbTAIIUS;

5) npesenTanus mop¢oro;

6) MacTepckasi 1o perieHuIo 3aaq.

@ opMBbI U METOIbI, TEXHOJIOTUH M0 (popmupoBanuo YY/:
1) auunocTHbie YV /]
TEXHOJIOTUs BesleHus mpobaemHoro auanora (atop E.JI. MenbHuKOBa);
2) peryasituBHble YY ]|
paboTa ¢ KapToil ypoka;
MIPUMEHEHHE METOIUKHU Oe30TMeTouHOTO 00ydeHus (aBTop . A.llykepman);
pabota TO caMO- W B3aUMOKOHTPOJIO YCTHBIX W THCHhbMEHHBIX OTBETOB (IO 3apaHee
onpeneNEHHBIM KpUTEpHsIM, oOpa3iam);
3) yueoHo-no3HaBaTeNabHbIEe YV /]
pelIeHne TPOEKTHBIX 3aj1ay;
NpUMEHEHHE croBapei, cripaBouyHukoB, UKT — TexHonoruii;
muddepeHnranys 3a1aHu;
MPUMEHEHHE TBOPUYECKHUX 3aJaHH, MPAKTUKO-3HAUUMBIX 3aaHUM.
4) KOMMYHHKATHBHbIE
3aIUTa MPOEKTOB;
IPYIIOBasi, UHAWBUIYaJIbHO-TPYIIIOBAs, UHAUBUIyallbHAs, TTapHasi OpraHru3alus 3aHITUI
Buabl 3apanuid,
¢dopmupyomme ynupepcajbHble Y4eOHbIe 1eiiCTBUSA
Buasl YY ] Buanl 3agannid
JInyHOCTHBIE VYyacTue B poeKTax;
M0/IBEJICHUE UTOTOB 3aHATHUS;
TBOPUYECKUE 3aJJaHMUS;
CaMOOIICHKA;
cocTaBlieHUE MOPTGOIHO.
[To3naBarenbHbIE «[Touck nuuiHeroy;
«lenmoukm»;
HECTaHJIAPTHHIE PEIICHHUS;
COCTaBJICHUE CXEM-OIIOD;
paboTa co cripaBOUYHUKAMH;
COCTaBIIEHUE aTOPUTMOB PEIICHHUS 3a/1a4.
PerynarusHeie «[IpeaHamepeHHbIE OLTUOKI;
MIOUCK uHpopMalu B MPEUI0KEHHBIX HCTOYHHKAX;
B3aMOKOHTPOJIb;
JTUCIIYT;
«Uury ommokmy;
KOHOII (koHTpOnbHBI OMPOC HA OMPEIECICHHYIO TpoOIeMy).
KommyHukaTuBHbIE CocraBb 3a7jaH1€ TTAPTHEDPY;
OT3BIB Ha PabOTy TOBapHIIIA,




rpymnmnoBasi paboTa MO COCTaBJICHUIO JUAIOTOBOE
(dbopmymupoBka BOIIPOCOB JUIst oOpaTHoi
«MOATOTOBH ~ PACCKas...», «OIHUIIH  YCTHO...»,

CITyIlIaHUE
CBS3H);
«OOBSICHH...»

e o o

Oxupaembie pe3yiabTaThbl (popMmupoBanus YY/|

Jluunocmmnule ynusepcanvHole yueonvle Oeiicmeus

Pa3nnyarh OCHOBHbBIE HPABCTBEHHO-ICTETUYECKUE TTOHSTHS;

OneHuBaTh CBOU U UyXKUE MOCTYIKU;

AHanu3MpoBaTh U XapaKTepU30BaTh SMOLMOHAIbHBIE COCTOSIHUSI U UyBCTBA OKPYXKAIOIIKX,
CTPOUTH CBOU B3aMMOOTHOIIEHHUS C UX YUETOM;

OneHuBaTh CUTYallMU C TOYKU 3pEHUS NTPaBUII TOBEIECHUS U 3TUKU;

[IposiBSTH B KOHKPETHBIX CUTYaIUSIX JOOPOXKEIAaTENbHOCTD, I0BEPHE BHUMATEIbHOCTD;
BrIpaxkaTh NOJ0KUTEIBHOE OTHOLIEHHE K TPOLIECCY MTO3HAHUS;

[IposiBnsiTh BHUMaHUE, YIUBIEHUE, KeTaHue O00JIblle Y3HATh;

OneHnBaTh COOCTBEHHYIO YUEOHYIO I€ATEIbHOCTD: CBOM JOCTHKEHHS, CAMOCTOSTEIbHOCTD
[IpuMeHsTH MpaBuIa JeI0BOTO COTPYIHUYECTBA: CPAaBHUBATH Pa3HbIE TOUKH 3PEHUS; CUUTATHCS C
MHEHHUEM JIPYroro 4eloBeKa, HHUIMATUBY, OTBETCTBEHHOCTb, IPUUNHBI HEY 1a4; IPOSIBIATH
TeprHeHue U J00pOKeNaTeNbHOCTh B CIIOPE, AUCKYCCUH, TOBEPHE K COOECETHUKY.

Pezynamuenvie ynugepcaibHble yueoHvle Oeiicmeus

VY nepkuBaTh 1eJIb ASSITEIBHOCTH JI0 MOJTYYCHHUS €€ Pe3yNIbTara;

[TnanupoBaTh pemenue yaeOHOM 3a1a4u;

O1eHUBaTh BECOMOCTH NMPHBOIMMBIX JIOKA3aTEIBCTB U PacCyXIeHHH (yOeIUTEeIbHO, JIOKHO,
WCTHHHO, CYIIECTBEHHO, HE CYIIECTBEHHO);

KoppekTrpoBath 1esTeIbHOCTh: BHOCUTh M3MEHEHUS B ITPOIECC C YIETOM BO3HHUKIIUX TPYAHOCTEH
1 omMOOK, HaMe4YaTh CIIOCOOBI UX YCTPAHCHHS;

OcCyIecTBISTh UTOTOBBIN KOHTPOJIb IESTEIBHOCTH («UTO CACTAHOY») U MOOTIEPAMOHHBIN KOHTPOJIb
(«xak BBIMOJHEHA KaXK/ast OTIepallysi, BXOSIIas B COCTaB y4eOHOTO JCHCTBUSY);

O1eHUBATh PE3yIbTATHI ACATEILHOCTH;

AHanu3upoBaTh COOCTBEHHYIO paboTYy;

OreHMBATH YPOBEHbD BIIQJICHUS TEM WJIM UHBIM YUYEOHBIM JICHCTBHEM (OTBEUYATh Ha BOIIPOC «UTO S
HE 3HAIO U HE YyMEI0?7»).

3. Ilo3nasamenvhuie ynusepcanvHvie yueoHvle Oeicmeus

AHaNM3UPOBATH PE3YNbTATHI 3JIEMEHTAPHBIX UCCIIEI0BaHUN, PUKCHUPOBATH UX PE3YJbTAThI;
BocmpousBoauTs 1o naMatu nHGOpMaIuio, HeOOX0AUMYIO [T pelIeHHs yUeOHO! 3a1auu;
[IpuMeHsTh TaONULIbI, CXEMbI, MOJETH 7S OTy4YeHHs uH(popMaIuu;

[Ipe3eHTOBaTh MOATOTOBICHHYIO HH(POPMAIIMIO B HATJISIIHOM U BepOaIbHOM BUJIE;
[TpuBOIMTE MpUMeEPHI B KAUeCTBE JOKA3aTENbCTBA BHIIBUTAEMBIX MTOJIOKEHUH;

BrimonHsATe yueOHbIe 3a/1a4H, HE UMEIOIINE OJTHO3HAYHOTO PEIICHHUS.

4. Kommynukamuenbvle yHugepcanbHvle yueonvle 0elicmeus

BocnpuHHMAaTh TEKCT ¢ y4€TOM MOCTaBICHHON yueOHOM 3aauu, HaX0JUTh B TEKCTE HH(OpMAIIHIO,
HEOOXOIUMYIO JUTSI €€ PEIleHUs;

CpaBHUBATH pa3HbIE BUJIbI TEKCTA;

CocTaBisTh IJIaH TEKCTA,

OdopMIsATh TMATOTHYECKOE BBICKA3bIBAHUE B COOTBETCTBHUH C TPEOOBAHUSIMU PEUEBOTO ITUKETA.



Conepxxanue y4eOHOH M CUMIITHHBI
8 kiacc (34 yaca, 1 yac B He1e/110)

BBenenue (2 uyaca)
3HAKOMCTBO C LEISIMU U 3a/1a4aMu Kypca, ero CTpykTypoit. OCHOBHbBIC (PHU3UUCCKUE U XUMUYCCKHE
BEJIMYHHBI.

Tema 1. MaTemaTuuecKue pac4éTsl B Xumuu (7 4acoB)

Bonoponnas emunuiia aromHo maccel. OTHOCHUTENbHAs aTOMHAsh M MOJICKYJISIpHAsT Macchl.
HaxosxieHre 0THOCUTENIbHON MOJIEKYJISIPHOM Macchl 1o popMyJie BEUIeCTBa.

MaccoBass A0ds XHMMHYECKOIO DJJIEMEHTAa B CJI0XXKHOM BemiecTBe. Pacuér MaccoBod moiu
XUMHUYECKOTO dJeMeHTa 1o ¢opmyne BemiecTBa. Haxoxxaenue (opmysbsl BeliecTBa MO 3HAYEHUSIM
MaCCOBBIX JI0JI€H 00pa3yIOIINX €ro JIEMEHTOB.

OOBéMHAs 1011 KOMIIOHEHTA ra30BOM CMECH.

[Tonsatue 06 06bEMHOIM 10JIE KOMIOHEHTA Ta30BOM CMECH U PACUETHI C UCTIOJIBb30BAHUEM ITOTO MTOHSTHSL.

MaccoBas 10151 paCTBOPEHHOTO BEIIECTBA.

PactBophl, pacTBOpuTENsr W pacTBOpEHHOE BemecTBO. [lOHSATHE O KOHILEHTpAIMKM PACTBOPEHHOTO
BemecTBa. MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA U PACUETHI C UCIIOJIb30BAHUEM ITOTO TIOHSATHS.

MaccoBas 107151 mprUMecei.

[TonaTtue o ynMcToM BemiecTBE W MpuUMecH. MaccoBasi 10JIsl MpUMeCcH B 00pasie MCXOJHOTO BEIIECTBaA.
OcHoBHOE BemecTBO. Pacy€T Macchl OCHOBHOTO BeIIECTBAa IO MAacce€ BEIIECTBA, COJEPIKAIIETO
OTIpeIeTAEHHYIO JIOJIIO TPUMECEH U IpyTrue MO (UKAIIMOHHBIC PACYETHI C UCTIOJIB30BAaHUEM dTUX TTOHSATHH.

Tema 2. KoinuecTBeHHbIE XapaKTePUCTHKH BelllecTBa (6 4acoB)
OcHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKH BEILIECTBA.

[Tocrossnnas Aoraapo. KomnuectBo BemectBa. Moabs. MossipHas macca. ModsapHbiii 00BEM
razoo0pa3Horo BemiecTBa. KpaTHble eOMHMIIBI KOJIMYECTBA BEIIECTBA — MIUUIMMOJIb U KHUJIOMOJIb,
MUJUITUMOJISIpHAS U KUJIOMOJISIpHAs MacChl BEIECTBA, MUJUIMMOJIAPHBIA MU KUJIOMOJIAPHBIA 0OBEMBI
ra3000pa3HBIX BEIIECTB.

Pacu€rhl ¢ ucronb30BaHUEM MOHITUN «KOJUYECTBO BEILIECTBA», «MOJISIPHASI MACCa», «MOJISPHBIN
00BEM ra3oBy, «OCTOSTHHAST ABOTaApO».

Pacuérnble 3agauu. 1. Boluncienue KoiMyecTBa BeIIECTBA MO M3BECTHOMY YHCIY YaCTHUI[ 3TOTO
BelecTBa. 2. BpluncieHne macchl BelECTBa MO M3BECTHOMY KOJMYECTBY BellecTBa. 3. Brruncienue
KOJIMYECTBA BEUIECTBA M0 HW3BECTHOMY 00bEMY BemiecTBa. 4. BelunciaeHne Yucia 4yacTHIl 10 M3BECTHOM
Macce BeIllecTBa.

5. Ompenenenre OTHOCUTENBHOM MJIOTHOCTH Ta3a.

Tema 3. KosinuecTBeHHbIE XapaKTEPUCTUKN XMMHYECKOI0 Mpolecca
( 15 yacoB)

Pacuér konmuecTBa BemecTBa, Macchl WM 00bEMa UCXOTHBIX BEIIECTB U MPOAYKTOB PEaKIUH.

Pacuérnble 3agaun. 1. Brruncnenue mo XMMHUYECKHMM YpaBHEHHUSIM Macchl, 00bEMa WM KOJIWYECTBA
BEII[ECTBA M0 U3BECTHON Macce, 00bEMY MM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYMAIOIIMX B PEAKIIUIO
BEILIECTB WJIM MTPOJIYKTOB PEAKLIUH.
2. BeruncneHnue Macchl, 00bEMa POAYKTa PEAKIMU, €CIH OJTHO U3 pearupyrolinX BeECTB JaHO B U30BITKE.
3. Brruncnenue macchl (KOJIMYECTBa BeUIECTBa, 00bEMa) MPOIYKTa pEakiMu, €CIM H3BEeCTHa Macca
HCXOJIHOTO BEIIECTBA, COAEPKAIEr0 ONPEACIEHHYIO JOII0 puMeceil. 4. Berurcnenue Maccsol (KOJIHYECTBa
BEIIECTBA, 00bEMA) MPOIyKTa peaKklliu, eCIM U3BECTHA Macca pacTBOpa U MaccoBas JI0Jisl pacCTBOPEHHOTO
BemecTBa. 5. OmpeneneHue MaccoBOW WM OOBEMHOM JONHM BBIXOJA MPOAYKTa OT TEOPETHUECKU
BO3MOKHOTO. 6. Pelienue menoyex npespamieHus.

7Pacu€tbl, CBsI3aHHBIE C  KOHIIEHTpAalUUE€W  pacTBOPOB, PACTBOPUMOCTHIO  BELIECTB,
ANEKTPOJUTUYECKON JUCCOLHAIUEH.



Tema 4. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE peakiuu (4 yaca)
OKHUCIUTEIHFHO-BOCCTAHOBUTEIILHBIE pCaKkuuu. OKuciIuTens U BOCCTAaHOBUTCJIb, OKHUCICHUC H
BocctaHoBiieHHe. COCTaBJICHUE YpPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUi METOI0M
AJIEKTPOHHOTO OaiaHca.
Knaccugukaius OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIH.

TemaTnyeckoe INIAHUPOBAHNE BHEYPOUHOH PaGoOThI
«Pemenne pacuéTHBIX 32124 0 XUMHH», 8 KJIacc
(Bcero 34 yaca, 1 yac B HeJ1eJ110)

Tematnueckoe manupoBanue(8 Kiacce)
Ne ypoxos Hazpanue pa3nena, ras | Kosmdectso yacos
Bcero N3 Hux (popmbl KOHTPOJIS)
KOHTPOJIBHBIX | TIPAKTUICCKHX
pabot paboT
1 BBenenue(24) 2 - 1
2 Tema 1. 7 1 -
MaremaTnueckue
pacyéTbl B XMMHHU
3 Tema 2. 6 1 -
Kosm4yecTBeHHbIE
XapaKTEePUCTHKH
BeniecTBa (6 yacoB)
4 Tema 3. 15 - 1
KosmmvecTBeHHBbIE
XapaKTePUCTHKH
XMMHYeCKOro nmpoiecca
(15 yacon)

5 Tema 4. OKHCJIUTEILHO- 4 1 1
BOCCTAHOBHTEIbHBIE
peakuum (4 yaca).

6 Hroro 34 1 2




KaJIeH)IapHO —TEMATHYCCKOC INIAHUPOBAHHUEC BHEKJIACCHOM paﬁoTbI

Ne No [Hara
ypoKa ypoKa MpoBeIe Tema ypoxka [Tpumeuanue
(Teme) HUS
ypoKa
BBenenue(24)
1 1 3HAKOMCTBO C LIEJSIMU U 33JlJa4aMHU Kypca, ero Jlexuns
CTPYKTYpOH.
2 2 OcHOBHBIEC (U3NIECKUE U XUMUUECKHE
BEJINYUHEI.
Tema 1. MatemaTuueckue pac4érnol B Xumuu (7 4acoB)
3 1 OTHOCHTEIHHAS AaTOMHAS K MOJICKYJISIPHAS Jlexrus
MacChl Pemenne
yIpaKHEHU N
4-5 2-3 MaccoBas 107 XMMHUYECKOTO JJIEMEHTa B
CJIOKHOM BELIECTBE Jlexmust. OnopHbIi
KOHCIIEKT.
ANTOPUTMBL.
6 4 O0BEMHAS 10JI1 KOMIIOHEHTA Ta30BOM CMECH Jlexrms.
Pemenue 3agaud.
7-8 5-6 MaccoBasi J10JIs BeIeCTBa B pacTBOpE. Anroputmsl. Pemenne
3a7a4.
9 7 MaccoBast 107151 puMecei. Jlexuus. ANTOpUTMBI.
Pemenue 3agau.
Tema 2. KoinuecTBeHHbIE XapaKTePUCTHKH BelllecTBa (6 4acoB)
10 1 OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKH
BEIIIECTBA. Jlekmms.
OnopHblii
KOHCIIEKT.
11 2 Breruncienne KoiarndyecTBa BEecTBa o Pemenue
W3BECTHOMY YHCITy YaCTHUI[ ATOTO BEIIECTBA. 3a7a4.
12 3 Boruricnienue Macchl BeliecTBa o U3BeCTHOMY Permenue
KOJIMYECTBY BEIIECTBA. 3a7a4.
13 4 BreruncieHrue KoaruyecTBa BeecTBa o Pemienue
U3BECTHOMY 00BEMY BellleCTBa. 3a7a4.
14 5 BreruncieHre yrucia 4acTUIl 10 U3BECTHOM Pemienue
Macce BEIICCTBA. 3a/1au.
15 6 OrnpezneneHre OTHOCUTENbHOM MIIOTHOCTH Pemenune
rasa. 3a/1au.
Tema 3. Kosim4ecTBeHHbIe XapaKTePHUCTUKH XHMHYeCKOro npouecca (15
4acoB)
16 1 BrruricnieHue Macchl MpoIyKTa PEakiuu 1Mo Pemrenne
M3BECTHOM Macce UCXOJHOrO BEIeCTBA. 3a/1au.
17 2 BrruricnieHue Macchl MpoIyKTa PEakiiuu mo AJTOPUTMBL.

N3BCCTHOMY KOJIMYECTBY HCXOJHOT'O
BCIICCTBA.

Pemenue 3amau.




18 3 Brrancienue o6bEMa 0IHOTO U3 AJNTOPUTMBIL.
pEarupyrolmux BEIECTB M0 3aIaHHON Macce Pewrenne 3anau.
NPOAYKTa PEaKIHH.
19-20 4-5 Boruriciienue 1o ypaBHEHUI0 XUMUYECKON Anroputmsl. Pemenue
peaxiuu (ecIu OHO U3 pearupyrounx 3ajay.
BEIIIECTB JJaHO B M30BITKE).
21-22 6-7 Boruniciienue Macchbl IpoiyKTa peakiuu 1o AJNTrOpUTMBL.
M3BECTHOM Macce HCXOQHOIO BEUIECTBA, Pemenue 3anau.
COJIEpKAIIETO MPUMECH.
23 8 Brranciienue Macchl (KOJIMYEeCTBa BEIECTBA, AJNTOPUTMBIL.
00bEMa) MPOJIyKTa PEeaAKIMH, €CIIH U3BECTHA
Macca pacTBOpa M MaccoBasi IO Pemenue
[PaCTBOPEHHOTO BEIIECTBA. 3ajay.
24-25 9-10 ['eHeTnueckas CBSI3b MEXKIY OCHOBHBIMU Pemenne
KJIaccaM¥ HEOPraHWUYeCKOH XUMHUH IETTOYeK
TIPEBpAIICHUS
26 11 Brrarciienue 00bEMHBIX OTHOIICHUH Ta30B 10 | AJITOPUTMBI.
XUMHAYECKUM YPaBHEHHUSIM. Pemenvie 3amay.
27-28 12-13 Pacu€rtbl, cBI3aHHBIE C KOHIIEHTpaLUeH AJNTOPUTMBL.
PacTBOPOB, PACTBOPUMOCTHIO BEIIIECTB, Pemenwvie 3amay.
PIIEKTPOJIUTHYECKON JTUCCOIUAIUEN.
29-30 14-15 Pemenne KOMOMHMPOBAHHBIX 33/1a4. Anroputmsl. Pemenne
3ajay.
Tema 4. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (4 yaca).
31 1 OKHCITUTETBPHO-BOCCTAHOBUTENIBHBIE PEAKIIHU. Pemenue
yIpaKHEHUH.
32 2 CocraBjicHHE YPaBHCHHUI OKHCITUTEIILHO- CocraBnenue
BOCCTAHOBHTEJIBHBIX PEAKITI METOIOM YpaBHEHUIA.
DJIEKTPOHHOTO OajIaHca.
33 3 Knaccudukarus oKucInTebHO-
BOCCTAHOBHTEJIBHBIX PEaKITHIA. Jlexmust. OnopHbIi
KOHCIICKT.
34 4 Hrtorosoe 3anHsTue 3auér

Jluteparypa nJst yuurtess:

Crnmcok JimTeparypbl 10 BHEKJIACCHOM padoTe

1. AnamoBuu T.I1. BacunbeBa I'.W. “CO0pHHUK OTUMNIHAIHBIX 33724 MO0 XUMUU .

2. bynpymxax I1. “3agaun no xumun”.

3. Epoxun F0.M.; ®posios B.1. “COopHUK 33124 U yIPAKHEHUN IO XUMUN .

4. Ky3menko H.E., Epémun B.B. “2500 3ama4 ¢ pemenuem”.




5. urouu N.K.; IIpoTtacos I1.1. “Metoauka pemieHus pac4€THBIX 3a/1a4 110 XUMHUU .

6. Xomuenko M.I'. “COopHuUK 33124 U yIpaXHEHUN IO XUMHH 11 HEXUMUYECKHX TEXHUKYMOB™ .
7. Xomuenko I'.I1. “3anaun no xumuu as nocrynaromux B BY3er”.

Jlureparypa 1Js y4auuxcs:

1. A6kun I'.JI. “3agaum u ynpaxHeHUS IO XUMUU .



2. I'abpuensa O.C. “Xumust B TeCTax, 3a7a4ax, ynpaxHeHusx 8 — 9 kmaccor”.

3. I'aBpyceiiko H.I1. “TIIpoBepounsie pabOTHI 10 HEOPraHUIECKOH XuMuu 8 Kiacc”.
4. CaBunkuna E.B. Ceepyiosa H./l. “COopHuUK 33724 1 yripaXHEHUN 110 XUMUU .
5. Cyposuesa P.I1. “3amganus mist camocTosiTeIbHOM paboThl Mo xuMuu B 8 Kitacce”.

6. Xomuenko W.I'. “COopHuK 33124 U yIIpaKHEHHUA 10 XUMUH [T CPEAHEH IIKOJIBI .
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