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IMosicuuTenbHAA 3aNIMCKA

Pabouast mporpaMmmMa BHEYpOUHOIl esaTenbHOCTH «Pelmenne pacd€THRIX 3a/1a4 110 XUMUI)
IpeHa3HayeHa Ui yJaluxcs 8 Kiacca.

Pemrenne pacu€THpIX 3a7a4 3aHUMAET BaXKHOE MECTO B M3YYEHHH OCHOB XMMHUYECKOU Hayku. [Ipu
pellIeHnH 33/1a4 IPOUCXOTUT OoJiee IIyOOKOe U MOTHOE YCBOCHHE yUeOHOro MaTepuaa, BhIpabaThIBalOTCs
HABBIKM  TMPAKTUYECKOTO TIPUMEHEHHUsS HMMCIOIIMXCS  3HAHWUH, pPa3BUBAIOTCS  CIOCOOHOCTH K
CaMOCTOSITENIbHOI paboTe, MPOUCXOIUT (HOPMHUPOBAHME YMEHUSI JIOTHYECKH MBICIUTH, HCIIOIb30BATh
npUEMBI aHATTN3a U CUHTE3a, HAXOUTh B3aUMOCBSI3b MEXKy OOBEKTAMU H SIBICHUSAMH. B 3TOM OTHOIIEHUN
peleHue 3aa4 SBIsSeTCs] HEOOXOAUMBIM KOMIIOHEHTOM IPH U3yYEHUH XUMUHU.

[Iporpamma >xe mo xumuM BecbMma oOmIMpHA. [I0ATOMY y4yuTENb XUMHUU BBIHYXKACH peElIaTh

mpoOsieMy, Kak Mpu HEOOJBIIOM KOJMYECTBE YPOKOB JIaTh XOPOIIME 3HAHUS y4alllUMCs, a TJIaBHOE
chopMUPOBATh Y HUX HEOOXOUMBIC YMEHHUS U HABBIKH, B TOM YHCJIC HAYYUTh PelIaTh PacUETHBIC 3aJa4H.
Jlist GONBIIMHCTBA y4YalIMXCs PELICHHE Pacu€THBIX 3a7ad MO XMMHH MPEICTAaBISIET HEMallble
TPYIHOCTH. A, HE OCBOUB IEPBBIM 3Tal PEHICHUS 3a]a4, CBA3AHHBIX C KJIIOYEBBIM MOHSITHEM «MOJbY,
HIKOJILHUK B JJAJIbHEUIIIEM HE CMOKET OCO3HAHHO pelIaTh U 6osee cioxHbie 3a1aun. [loaTromy yuurento
TpeOyeTcs MPUIIOKUTh MaKCUMAaJIbHBIE YCHJIMSI HAa HAYaJIbHOM dTalle pelieHus 3a/1ad, Tak Kak OT 3TOro
OyJeT 3aBUCETh JAIbHEUIIN yCcrex.

['maBHOE peTHa3HaYeHUE JAHHOTO (PaKyJIbTaATUBHOTO Kypca COCTOHT B TOM, YTOOBI chopMHUpPOBATH
y y4yaluxcsi yMEHUE peliaTh 3aJa4u ONpeaeIEHHOrO YPOBHS CI0KHOCTHU, TIO3HAKOMUTh UX C OCHOBHBIMU
TUTIAMH 33724 U CIIOCO0aMH UX PEIICHHS.

BreypouHasi 1eaTenbHOCTD SIBIETCS COCTABHOW YacThI0 Y4eOHO-BOCIUTATEIBLHOTO Ipoliecca U
OJIHOM M3 (hopM OpraHM3aIMK CBOOOJHOTO BPEMEHH yJalIuxcs. BHEypodHas IesaTelbHOCTh ITOHUMACTCSI
CEeroJIHs NPEUMYIIECTBEHHO KaK JIeSITeIbHOCTh, OPraHu3yeMasi BO BHEYPOUHOE BpEeMsI ISl yIOBIETBOPEHUS
MOTPEOHOCTEN YyYaIIUXCs B COJEPXKATEILHOM JIOCYre, UX y4aCTUU B CAMOYIIPaBJICHUU U OOIECTBEHHO
MOJIE3HOM J1€ATEIbHOCTH.

AKTYyaJIbHOCTb: TIpOrpaMMa  CO3JAaeT YyCIOBUA JJIs  COIHMAIBHOTO, KYJIBTYpHOTO U
npo(ecCHOHANBHOTO  CaMOOIpPEAETECHUs, TBOPYECKOM  camMopeald3allud  JUYHOCTH  pebEHKa,
dbopMHUpPOBaHUST XUMUYECKONH TPaMOTHOCTH M O€30MaCHOTO HCIOJb30BaHUSI BEIIECTB B IMOBCEIHEBHOMN
YKU3HU.

IIpakTHYeckasi 3HAYUMOCTb: TPU COCTABICHUM TPOrpaMMbl OBLTHM OTOOpaHbI Takue pPabOTHI,
KOTOPBIE 3aNHTEPECOBAIH OBl YHAIIUXCsI, TOMOTTU ObI UM MpH noarotoBke kK OI'D u EI'D, 6bu1H JOCTYITHBI
M0 COJEPKAHUI0O M METOJUKE BBITIOJHEHWS, TOTOBWIM Obl OYAYyIIMX HCCIEIOBaTeNeH, daBajidl OIBIT
TBOPYECKOU E€ATEIbHOCTH y4alTUXCsl.

HoBu3na nanHoii paboueil mporpamMmbl: MporpaMMa COCPENIOTadyMBaeT OCHOBHOE BHUMaHHE Ha
SKCIIEPUMEHTANBbHOM paboTe, a 3To, MpekIe BCEro paboTa ¢ BEUIECTBAaMH, CO3HATEIbHOE MPOBEICHHE
XUMHUYECKHUX MTPOIIECCOB.

Haubonee mnenecooOpa3HbIM sBISETCS OObEIUHEHHE CMEIIAHHOTO THIMA, M Halla Mporpamma
COJIEPXKUT MaTepHall JUisi paboThI B CIASAYIOMINUX HAMTPABICHUSX:

Hanpasnenue paboTel 00beAMHEHUS

Bupl nesTenbHOCTH yUaIuXxcs 0 KaKI0MY HAIIPaBIICHUIO

@DopMBbI OpraHU3aIMi 00YJAIOIIMXCS U TTIACHOCTH PE3yIbTaToOB PabOThHI

Teopernueckoe

[TogroroBka  mokianoB,  pedepaToB, TPOBEACHHE  HWCCICIOBAHUN  TEOPETUYECKUX U
WJUTIOCTPUPYIOLIUX UCTOPUIO OTKPBITHI. Perienre 3a1a4 moBbIIEHHOW TPYIHOCTH.

Koppecnonnenrckas pabora.

XuMHu4yecKkue Bedepa, HaydyHble KOH(MEpPEHINH, 3aHATHS OOBEAMHEHUS, OMUMIIHAIBI, KOHKYPCHI
SPYIUTOB, BEIMYCK OrOJUIeTeHEH, cTeHTraseT, nHdopmarun CMU.

DKCrepuMEHTaIbHOE
JlaGopaTopHO - MpenapaTUBHBIN MPAKTHKYM. DKCIEPUMEHTAIbHAS HCCIIeI0OBATEIbCKas padoTa
YUaIIUXCSl.

3ansaTus o0beTuHeHNs, KOH()EepEeHIINN, XUMHUYECKUE BeUepa, 3aluTa MPOEKTOB, MTPE3ECHTAIIHH.



Konctpykropckoe

KoncTpynpoBanue npubopoB, MakeTOB, MOJIENIEH, CPEACTB HATJITHOCTH.

O06opynoBaHHEe XMMHYECKOTO KaOMHETA.

Heas: GpopmMupoBaHUE y yYaIIUXCs ONMBITA XUMHUYECKOTO TBOPYECTBA, KOTOPHIH CBSI3aH HE TOJBKO
C COJEp)KaHHEM JEATEIIbHOCTH, HO U C OCOOEHHOCTSIMHM JIMYHOCTH PEOCHKAa , €ro CIIOCOOHOCTAMHU K
COTPYIHUYECTBY, pa3BUTHE  OOIIEKYIbTYPHOH  KOMIETEHTHOCTH, IMpPEACTaBICHUM O  poiH
€CTECTBEHHOHAYYHBIX 3aHATHI B CTAaHOBJIEHUM LMBUJIM3ALMU, I[103HABAaTEIbHOM AaKTUBHOCTU H
CaMOCTOSITENIbHOCTH, MOJIOKUTEIFHOM MOTUBAIIMU K 00Y4YEHHI0, OIIBITA CAaMOpEAIN3alH, KOJUIEKTUBHOTO
B3aMMOJECMCTBYS, PpPa3BUTHE HMHTEIUIEKTYaIbHOTO M TBOPYECKOrO MOTEHLMANa JAETell Ha OCHOBE
dbopMUPOBaHUS OIEPALMOHHBIX CIIOCOOOB YMCTBEHHBIX JCHCTBHI IO PEUICHHIO TEOPETUYECKUX H
IIPAKTUYECKUX 3aj1a4 B 00J1aCTH XUMUHU.

3aaum MporpaMmBbi:

Obpazosamenvhobie:

1) bopmupoBaHKe YMEHHUI U 3HAHUIT [TPU PEIICHUH OCHOBHBIX THUIIOB 3a/1a4 110 XMMHH;

2) ¢dopMHpOBaHHE IMPAKTUYECKUX YMEHUH NpU PEHICHUH SKCICPUMEHTAIBHBIX 3aJad Ha
pacro3HaBaHKUE BEUIECTB;

3) MoBTOpEHHE, 3aKPEIICHUE OCHOBHBIX MOHSTHI, 3aKOHOB, TCOPHil, @ TAK)Ke HAYYHBIX (HAKTOB,
00pa3yromux XUMAYECKYIO HAYKY.

Bocnumamenvuvie:

1) co3manue neraroriuecKux CUTYaIuid YCIEIIHOCTH TS TIOBBIIICHUS] COOCTBEHHOM CaMOOIICHKH
U CTaTyca y4alluxcsl B IJ1a3aX CBEPCTHUKOB, [1€J]arOroB U pOJIUTENEH;

2) (GopMupOBaHHE TO3HABATEIBHBIX CIIOCOOHOCTEH B COOTBETCTBUHM C JIOTHKOW Pa3BHTHUS
XUMUYECKON HAYKU;

3) coneiicTBUE B TPOGOPUEHTAIIUH IIIKOJIHHUKOB.

Paszsusarowue:

1) pa3BuBaTh y MIKOJbHHKA YMEHHE BBIACISATH TJIaBHOE, CYIICCTBEHHOE B H3yYEHHOM MaTepHale,
CpaBHUBATh, 000011aTh N3yYeHHBIE (DAKTHI, TOTMYECKH U3JIaraTh CBOM MBICIH TPH PEIICHUH 33a4;

2) pa3BHBaTh CAMOCTOSTEIBHOCTD, YMEHHE MPEOI0JICBATh TPYAHOCTH B YICHHUH;

3) pasBuBaTh OMOIMM  Y4YaIIUXCS, CO37aBasi SMOIMOHAIBHBIC CUTYallMH  yJIMBJIICHUS,
3aHUMATEIbHOCTH, NapaJOKCAIbHOCTH;

4) pa3BuBaTh MPAaKTHYECKUE yMEHMS  yYallUXCS TOPH  BBIMOJHEHHHM  MPAKTHYSCKUX
9KCHEPUMEHTAIbHBIX 3a7a4.

5) pa3BUBaTh MHTEIUICKTYAIbHBINA U TBOPUCCKHI MTOTCHIHAJ JINYHOCTH, JIOTHYECKOE MBIIUICHHE TPH
PELICHUH SKCIIEPUMEHTANIBHBIX 33/1a4 110 XUMHH;

6) y4uTh TEXHUKE MOJrOTOBKH M MPOBEICHHUS XUMHYECKOTO OJKCIIEPUMEHTa, C MOMOIIBIO
3aHUMATEIbHBIX OMBITOB MOAHSAThH Y 00y4YarOIINUXCS HHTEPEC K U3YUEHHUIO XUMHH, YUUTh IPUEMaM pelIeHus
TBOPUYECKUX 3aJa4, MOMCKY aJbTEPHATUBHOIO PELICHUS, KOMOMHUPOBAHUIO paHEE M3BECTHBIX CIIOCOOOB
peLlIeHNs], aHAJIN3Y U CONOCTABJICHUIO PA3IMUHBIX BAPHAHTOB PEILIEHHs, YYUTh AaKTUBHO MBICIIUTB;

7)  pacmmpsare NpoPEeCCHOHATBHBIN KPYro3op, SPYAUIMIO, TOBBIIIATH OOMIMA  ypOBEHb
00pa30BaHHOCTH U KYJIBTYPBHI.

[lepeuncnennble 3a1a4u OXBATHIBAIOT IIUPOKUNA KPYT MpoOIeM BOCIUTAHUS U JOMOIHUTEIBHOTO
00pa30BaHUs MIKOJIBHUKA, pEIICHUE U peaTn3alus KOTOPhIX HEOOXO0AUMBI ISl JOCTHXKEHHSI TOCTaBIEHHON
LEJH.

OIMMCAHUE MECTA BHEYPOUHOU JEATEJIBHOCTU

Ha npoBenenue 3aHsATHH BHEYpOUHOH JesTeNbHOCTH «PelieHne pacu€THBIX 3a/ad MO XUMHUN»

otBoautcs 1 yac B Hepenmto, npeaycMmorpenHoit @I'OC (34 gacoB B rojm)

Metoabl 00yueHus:

Crogechvie: yCTHOE U3JI0KEHUE, 00BsICHEHUE, (PPOHTATILHBIC O€CeIbl, MHINBUTyaTbHBIE OECEbI.

Haznsaonvie: MynbTUMEUIHBIC TIPE3CHTAIINH, IEMOHCTPAIINS, COCTABJIICHHE OTIOPHBIX KOHCIIEKTOB,
cXeM, TaOJIuIL;



Ilpaxmuueckue: pemenue 3anady, OBP, reHeTnyeckux NpeBpalleHU, POEKTHAS EATEIbHOCTD,
OpraHu3alMOHHAsl JeSATeIbHOCTh, COCTABIEHUE MOPT(HOIIHO.

®opMbl OPraHu3al UM AesITeTbHOCTH YUALUXCS
['pyninoBas, "HAMBUYaTIbHO-TPYIIOBAs, UHAWBUIYyaIbHas, TapHAasl.

@DopMbl IPOBEICHUS 3aAHATHIA

1) nexrus;

2) TPaKTHKYM;

3) 3amuTa MpoeKTOB;

4) KOHCYJIbTAIIUS;

5) mpe3enTarust opdoImo;

6) MacTepckas 1o PerIeHuUro 3a/1a4.

dopmMbI 1 METOIbI, TEXHOJIOTHHU 10 GopMupoBanuio YVY/I:
1) auuHocTHBIE YY ]
TEXHOJIOTHUS BeleHus pobiemHoro auanora (atop E.J.MensHuKOBa);
2) peryasituBHblie YY |
paboTa ¢ KapToi ypoka;
MIpUMEHEHHE METOIUKHU O0e30TMeTouHOoro o0yuenus (aBrop ['.A.Llykepman);
paboTa MmO camMoO- U B3aUMOKOHTPOJIIO YCTHBIX M IHCBMEHHBIX OTBETOB (IO 3apaHee
OTpeIeIEHHBIM KPUTEPHSIM, 00pasiiam);
3) yuedoHo-n03HABaTe/IbHBIE YY ][
pelieHue MPOEKTHHIX 3a/1a4;
IIpUMEHEHUE cioBapei, cupaBouyHukoB, UKT — rexHonoruii;
nudhepeHIrans 3a/1aHu;
MIPUMEHEHUE TBOPUYECKHX 3aJIaHUN, TPAKTUKO-3HAUMMBIX 3a/IaHUH.
4) KOMMYHUKATHBHbIE
3allUTa MPOEKTOB;
TPYNIOBast, MHAUBUIYAILHO-TPYIIIOBAs, MHIANBUAYaTbHAs, TTApHAsl OPTaHU3aIlHs 3aHITUI
Buabl 3aganmuii,
(¢opmupyonue yaupepcaiabHble ydeOHbIE 1 CTBHA
Buasl YY]I Buanl 3agannii
JInuHocTHBIE VYuyacrtre B IpoeKTax;
MO/ABEICHUE UTOTOB 3aHSATHUS;
TBOPYECKHUE 33]IaHNS,
CaMOOILIEHKA;
cocTaBlieHHE MOPTQOIHO.
[lo3HaBarenbHbIE «ITouck nmuuIHEro»;
«lenoukny;
HECTaHJaPTHBIE PEIICHHUS;
COCTaBJICHHE CXEM-OTIOP;
paboTa co CripaBOYHUKAMU;
COCTaBJICHUE AJITOPUTMOB PEILICHUS 3a/1a4.

PerynsatuBHbie «[IpennamepeHHbIE OIMOKNY;
ITOUCK uHpopMalun B IIPEITIOKEHHBIX HACTOYHUKAX;
B3aMMOKOHTPOJIb;
JUCIIYT;

«Mry ommoKm;

KOHOII (KOHTpOJBHBII ONpPOC Ha OMPEAETCHHYI0 MPodiiemMy).
KoMMyHMKaTHBHBIE CocraBb 3a1aHlE TapTHEPY;

OT3BIB Ha PabOTY TOBAPUIIIA;




rpynmnoBas paboTa IO COCTaBJICHUIO TUAIOTOBOE CITyLIaHue
(popmymnupoBka BOIIPOCOB UL oOpaTHOI  CBI3N);
«MOATOTOBb  PACCKAa3...», «OMUIINM  YCTHO...», «OOBSACHH...»

Oxunaemblie pe3yiabtarbl GopmupoBanus Y'Y/

Jluunocmmuuie ynugepcanvnsle yueonvie oeiicmeus

Pa3znnuaTh OCHOBHBIE HPABCTBEHHO-ICTETUYECKUE TIOHATHS;

OneHuBaTh CBOU U UY)KUE IOCTYIIKHU;

AHaIM3upoOBaTh U XapaKTepU30BaTh SMOIIMOHATIBHBIE COCTOSHUS U UyBCTBA OKPYKAIOINX,
CTPOUTH CBOU B3aMMOOTHOIICHHUS C UX YUETOM,;

OneHuBaTh CUTYalMH ¢ TOYKU 3PEHHUS IPABUII TOBEICHUS U STUKU;

ITposIBIATE B KOHKPETHBIX CUTYaLUSAX JOOPOKEIATENbHOCTD, TOBEPUE BHUMATEIBHOCTD;
BoIpakaTh N0JI0KUTEIBHOE OTHOLIEHUE K ITPOLIECCY MIO3HAHUS;

[TposiBNsATE BHUMaHME, yIUBIECHUE, KeJlaHue O0JIbLIE Y3HATb;

OneHuBaTh COOCTBEHHYIO YUEOHYIO ACSITENBHOCTD: CBOU JIOCTHXKEHUS, CAMOCTOSITETbHOCTD
[TpuMeHsTH TpaBUIIa AEI0BOIO COTPYIHUYECTBA: CPABHUBATH Pa3HbIE TOUKU 3PEHUS; CUUTATHCS C
MHEHHUEM JIpYroro 4eJoBeKa, MHUIMATUBY, OTBETCTBEHHOCTb, IPUYUHBI HEY/1a; IPOSIBIISITH
TEpIEHUE U JOOPOKENATENBHOCTD B CIIOPE, AUCKYCCUH, I0BEPUE K COOECETHUKY.

° e o o

2. Pezynamuenvie ynugepcanbHble yueonsle 0eiicmeus

e VYepxuBaTh LIENb ACATEIBHOCTH JIO MTOTyYCHHS €€ PEe3yIIbTara,

e [lnmanupoBaTh penicHre yueOHOM 3a/1a4u;

e OIleHUBATh BECOMOCTh MPUBOIUMBIX JIOKA3aTEIbCTB U PACCYKICHUHN (yOCIUTEIBHO, JIOKHO,
UCTHHHO, CYIIIECTBEHHO, HE CYIIECTBEHHO);

e KoppekTupoBath IesTeIbHOCTh: BHOCUTh U3MEHEHUS B IIPOLIECC C YIETOM BO3ZHHKIIUX TPYIHOCTEH
U OIIUOOK, HAMEYaTh CIIOCOOBI UX YCTPaHEHHUS;

e  OcCyIIECTBISATH UTOTOBBIA KOHTPOJb JESITEIBHOCTH («UTO CIEIAHOY) U MOONEPAIIMOHHBII KOHTPOIIb
(«kaKk BBITIOJIHEHA KaX/1as OTepalius, BXOIIas B COCTaB y4eOHOTO IEHCTBUSY);

e OreHUBATh PE3yIbTATHI ICATCIIEHOCTH;

e AHanmM3MpOBaTh COOCTBEHHYIO PadOTY;

e OIleHUBATH YPOBEHD BIIAJICHUS TEM MU HHBIM YICOHBIM JIEHCTBHEM (OTBEYATH HA BOTIPOC «YTO SI
HE 3HAIO U HE YMEI0?7»).

3. Ilo3nasamensHble yHUBEPCcanvhbie yuednvie Oeiicmeus

e AHanu3MpOBaTh PE3YyJIbTAThl SJIEMEHTAPHBIX UCCIEA0BAHUN, PUKCUPOBATH UX PE3YIIbTATHI;
Bocnpon3BoauTts no maMaTH nHGOpMaINo, HEOOXOIUMYIO /IS pelieHus yueOHOoH 3a1aun;
[TpuMeHATH TabIUIIBI, CXEMBI, MOAEIH [T OTyYeHHUs HHPOPMAIUH;
[Tpe3eHTOBATH MOATOTOBIEHHYIO HH(POPMALIMIO B HATTISAHOM U BepOaIbHOM BH/IE;
[TpuBOIUTE MPUMEPHI B KAUECTBE JI0KA3aTEIHCTBA BHIIBUTAEMBbIX MOJIOKEHHIA;
BoimonHATe yueOHble 3a/1a4M, HE UMEIOIINE OJHO3HAYHOTO PEIICHUSI.

4. KommyHnuxamueHbvle yHugepcaibHvle yuedHvie 0elicmeus
e BocmnpuHUMAaTh TEKCT C Y4€TOM NOCTAaBICHHON Y4eOHO 3a1aun, HAXOIUTh B TEKCTE HHPOPMAIIHIO,
HEOOXOIUMYIO VISl €€ PEICHUS;
e (CpaBHMBaTh pa3HbIC BUJIbI TEKCTA,
e (CocCTaBIITh IIJIaH TEKCTA,
e  OdopwmisITh TUATOTUYECKOE BHICKA3bIBAHUE B COOTBETCTBUHM C TPEOOBAHUSIMH PEYCBOTO ITUKETA.



Conep:xanue y4eO0HO THCHHUILINHBI
8 kiacc (34 yaca, 1 yac B Hee110)

Beenenne (2 yaca)
3HAKOMCTBO C LEISAMH U 3aauaMK Kypca, €ro CTpyKTypoil. OCHOBHBIE (DU3UYECKUE U XUMUIECKUE
BCJIMYUHBI.

Tema 1. MaTemaTH4ecKkue pacyéTsl B XuMuu (7 4acoB)

Bomoponnas eaununa atomMHoOMl Mmaccel. OTHOCHUTENbHAs aTOMHAsh M MOJIEKYJISIpHAs MaccChl.
HaxoxaeHrne 0THOCUTENLHOW MOJICKYIISIPHOM Macchl 1o (popmyJie BemecTsa.

MaccoBasg 1071 XMMHUYECKOTO 3JIEMEHTa B CIOXXHOM BemecTBe. Pacuér maccoBod aonu
XUMHYECKOTO 3JieMeHTa 1o ¢opmyne BemiecTBa. Haxoxxnaenwe (opmymsl BemiecTBa MO 3HAYCHHUSIM
MacCOBBIX JI0JIel 00pa3yIoIIUX ero 3JIEMEHTOB.

OOBEéMHas 10151 KOMITOHEHTA Fa30BOM CMECH.

[Tonsitre 00 00BEMHOM 1016 KOMIIOHEHTA ra30BOil cMeCH M pacd€Thl C UCIIOIB30BAHUEM ITOTO TOHSATHSL.

MaccoBas 10711 pacTBOPEHHOTO BEIIECTBA.

PactBophl, pacTBOpUTENh W pPAcTBOPEHHOE BemIeCTBO. [lOHSATHE O KOHIEHTpAIMU PacTBOPEHHOTO
BelecTBa. MaccoBas 10Jisi paCTBOPEHHOTO BEIIECTBA M PACUETHI C UCTIOIB30BAHUEM 3TOTO IMOHSATHUS.

MaccoBast 10J1s1 IPUMECEH.

[Tonatue o ynucTom BemiecTBe W MpuMecHd. MaccoBasi 10Js MPUMECH B 00pasiie MCXOTHOTO BEIIECTBA.
OcHoBHOEe BemecTBO. Pacyér Macchl OCHOBHOIO BEIIECTBA [0 Macce BEIECTBa, COAEPKAILEro
ONpeIeAEHHYIO JIOJII0 TPUMECEH U Ipyrue MOAN(UKAITMOHHBIE paCUEThI C UCIIOJIB30BAHUEM 3TUX MTOHSATHH.

Tema 2. KosinuecTBeHHbIE XapaKTePUCTHKH BelecTBa (6 yacoB)
OCHOBHBIE KOJIMYECTBEHHBIE XaPAaKTEPUCTUKH BEILIECTBA.

[Tocrosinnas ABoragpo. KommuuectBo BemectBa. Monbs. MonsipHas macca. Monsipablii 00bEM
razoo0pasHoro BemiectBa. KpaTHble eAMHMIIBI KOJMYECTBAa BEIIECTBA — MIJUIUMOIb M KHUJIOMOJIb,
MUJUTUMOJISIPHAsT M KHJIOMOJISIPHAsE MacChl BEIECTBA, MUUIUMOJSPHBIA M KHJIOMOJISIPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuétel ¢ ucnonp30BaHUEM MOHATUM «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIN
00BEM ra3oBy», «IOCTOSTHHAS ABOTAAPOY».

Pacuérnble 3agaum. 1. BbpluucieHne KOIMYECTBA BEHIECTBA MO HW3BECTHOMY YHCIY YacTHUI[ 3TOrO
BEIECTBA. 2. BpluncieHne Macchl BEIIECTBA MO M3BECTHOMY KOJIMYECTBY BellecTBa. 3. Brluncnenue
KOJIMYECTBA BEIECTBA 1O U3BECTHOMY O0BEMY BelecTBa. 4. BernciieHne dncia 4acTHIl 110 U3BECTHOM
Macce BEeIleCTBa.

5. OmnpeneneHre OTHOCUTEIBHON TUIOTHOCTH rasa.

Tema 3. KosinuecTBeHHbIE XapaKTEPUCTUKH XHMHYECKOI0 Mpouecca
(15 yacoB)

Pacuér konnuecTBa BellecTBa, Macchl WM 00bEMa UCXOIHBIX BEIIECTB U MPOJTYKTOB PEAKIHH.

PacuérHble 3agaun. 1. BpluncieHne Mo XMMHUYECKUM YpPaBHEHUSM MaccChl, 00bEMa WM KOJIUYECTBA
BEIIeCcTBa M0 W3BECTHOM Macce, 00bEMY MM KOJMYECTBY BEIECTBA OJAHOIO M3 BCTYMAIOUIMX B PEAKIIUIO
BELIECTB UJIU MPOAYKTOB PEAKIIUH.
2. Beruncnenue mMaccel, 00bEMa MPOAYKTa PEAKIMH, €CIIH OJHO U3 PearpyIoINX BEIIECTB JaHO B U30BITKE.
3. Berumciienne Macchl (KOJUYECTBA BeIIeCTBA, 00BEMA) MPOJMYKTAa PEAKIUU, €CIIM HM3BECTHA Macca
HCXOJIHOTO BEIIECTBA, COJIEPIKAILETO ONPEIeIEHHYIO IO puMeceil. 4. Beruncnenne Macchl (KOJIM4ecTBa
BellecTBa, 00bEMa) MPOAYKTa peaKkluu, €ClIi U3BECTHA Macca pacTBOpa U MaccoBas J10Ji pacCTBOPEHHOTO
BemecTBa. 5. OmnpeneneHne MaccoBoil WM 0OBEMHON J0MM BBIXOJA MPOAYKTa OT TEOPETUYECKH
BO3MOXHOTO. 6. Pelmenne nenovex npeBpaiieHusl.

7Pacu€rbl, CBSI3aHHBIE C  KOHIIEHTpAalME€d  pacTBOpPOB, PAacTBOPUMOCTBK)  BEIIECTB,
INEKTPOIIUTUYECKON JUCCOLIMALIUEN.



Tema 4. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (4 yaca)
OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pCaKknuu. Oxucnureasb u BOCCTaAHOBUTCJIb, OKHCIICHUEC H
BoccraHoBJeHHe. COCTaBJIICGHUE YpaBHEHHH OKHCIUTEIIbHO-BOCCTAHOBHUTEIBHBIX PEaKIUil METOJ0M
AJIGKTPOHHOTO OalaHca.
Knaccudukanus oKucImTeIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

TemaTnuyeckoe NIAHUPOBAHUE BHEYPOUHOI padoThI
«Penenue pacuyéTHBIX 32124 M0 XUMHH», 8 KjIacc
(Bcero 34 yaca, 1 yac B He1eJ1I0)

TemaTnyeckoe miaHupoBaHue(8 Kiacce)
Ne ypokoB Hazpanwue paznena, maB | Koaudectso yacos
Bcero W3 Hux (popMbI KOHTPOJIS)
KOHTPOJIBHBIX | MPAKTUYECKUX
pabot pabot
1 BBenenne(24) 2 - 1
2 Tema 1. 7 1 -
MaremaTnyeckue
pac4yéTbl B XMMUM
3 Tema 2. 6 1 -
KoanuyecTBeHHbIE
XapaKTePUCTUKH
BeniecTna (6 yacoB)
4 Tema 3. 15 - 1
KoanuyecTBeHHbIE
XapaKTEePUCTUKH
XHMHYeCKOro nmpoiecca
(15 gyacoB)

5 Tema 4. OKHCIUTENBHO- 4 1 1
BOCCTAHOBHTEJIbHbIE
peakuuu (4 yaca).

6 Hroro 34 1 2

Kaﬂeﬂuapﬂo —TEMATHYC€CKOC IIJIAHUPOBAHUEC BHEKJIACCHOM paﬁoTbl

No No Jara

ypoKa ypoKa poBeJie Tema ypoka [Ipumeuanne
(Teme) HUS
ypoKa
Beenenue(24)
1 1 3HAKOMCTBO C LEISIMH U 33Jja4aMU Kypca, €ro Jleknus
CTPYKTYpOH.

2 2 OcHoBHbIE PU3NYECKUE U XUMUYECKHE

BEJTMYUHBI.

Tema 1. MaTemaTu4uecKkue pac4éTnol B XumMuu (7 4acoB)

3 1 OTHOCHUTENBHAS ATOMHAs ¥ MOJIEKYJISIpHAS Jlexnus

MacChl Pemenune

YIPaKHEHUN




4-5 2-3 MaccoBast [0 XUMHAYECKOTO DJIEMEHTA B
CJIOKHOM BEIIECTBE Jlexmust.
OnopHsIii
KOHCTICKT.
AJITOPUTMBI.
6 4 O0BEMHAs 10JIST KOMIIOHEHTA Fa30BO CMECH Jlexums.
Pewienne
3ajay.
7-8 5-6 MaccoBas 10151 BELECTBA B PaCTBOPE. AJITOPUTMBI.
Pewienne
3ajad.
9 7 MaccoBas 10151 IpUMeceH. Jlexims.
AJITOPUTMBI.
Pewienne
3ajau.
Tema 2. KosinuecTBeHHbIE XapaKTePHCTHKH BelecTBa (6 yacoB)
10 1 OcHOBHBIE KOTHYECTBEHHBIC XapaKTEPUCTUKU
BEILIECTBA. Jlexuus.
OnopHblii
KOHCIICKT.
11 2 BrrunciieHre KOJIM4YecTBa BEIMIECTBA 110 Pewienne
W3BECTHOMY YHCITy YaCTHUIl TOTO BEIIECTBA. 3ajay.
12 3 Boruncnenne Macchbl BEIeCTBa 110 U3BECTHOMY Pemenune
KOJIMYECTBY BEIICCTBA. 3ajay.
13 4 BrrunciieHre KOJIM4YecTBa BEIMIECTBA 110 Pewienne
W3BECTHOMY 00BEMY BeIlleCTBa. 3ajay.
14 5 Brrunciienne ynciia 4yacTui o U3BECTHOM Pewienne
Macce BEIeCTBa. 3ajay.
15 6 OrnpezenieHne OTHOCUTENLHOM TUIOTHOCTH Ta3a. Pemenne
3ajad.
Tema 3. KosimuecTBeHHbIE XapaKTEPUCTUKH XHMHYECKOI0 Npouecca
(15 yacos)
16 1 Brruncnenme Macchbl MPOyKTa Peakiiuu Mo Pemmenue
W3BECTHON Macce MCXOHOTO BEIIECTRA. 3ajay.
17 2 Brruncnenme Macchbl POyKTa Peakiiuu Mo AJNTOPUTMBI.
W3BECTHOMY KOJIMYECTBY UCXOTHOTO BEIIECTBA. Permenue
3ajay.
18 3 Brrauciienne 00bEMa 0JTHOTO U3 pEarupyromux | AJITOPUTMEI.
BEIIIECTB 110 33JaHHOM Macce MPOTyKTa Pemmenue
peaKIuy. 3ajay.
19-20 4-5 Brruncinenue o ypaBHEHUIO XUMUUECKON ANTOpUTMBI.
peakiuu (ecIu OJJHO U3 pearupyronux Bemects| Pemienue
JTaHO B U30BITKE). 3ajad.
21-22 6-7 Brruncnenne Macchbl IPOyKTa peakuy 1o ANTOpUTMBI.
W3BECTHON Macce UCXOIHOTO BEIIECTRA, Permenue
COJIepIKaIIero MPUMECH. 3ajay.
23 8 Brruncnenue Macchl (KOJIMYECTBA BEIECTBA, AJNTOPUTMEL.
00BEMA) IPOYKTA PEaKIUH, €CITU U3BECTHA
Macca pacTBOpa M MaccoBast JIOJIS Permenne
PacTBOPEHHOTO BEIIECTBA. 3ajay.




24-25 9-10 ['eneTnveckas CBsi3b MEX Iy OCHOBHBIMU Pemenue
KJIacCaMH HEOPTaHUYECKOU XUMHH IIEMOYeK
TIpeBpaIeHUs
26 11 Brruucienne 00bEMHBIX OTHOIICHHH Ia30B IO | AJITOPUTMBI.
XUMHUYECKUM YPaBHECHUSIM. Pemmenue
3aad.
27-28 12-13 Pacuérsl, cBsi3aHHbBIE C KOHIICHTpAIUEH ANTOPUTMBI.
pPacTBOPOB, pACTBOPUMOCTBIO BEIIECTB, Pemenue
DIIEKTPOJIUTUYECKON JUCCOLMALIUEH. 3a1a4.
29-30 14-15 Pemrenne KOMOMHUPOBAHHBIX 33/1ad. ANTOPUTMBI.
Pemenue
3aad.
Tema 4. OKUCIUTETBHO-BOCCTAHOBUTEIbHBIE peakiuu (4 yaca).
31 1 OKHCTUTENIbHO-BOCCTAHOBUTEIILHBIE PEaKIUU. Pewienne
YIPAKHEHUH.
32 2 CocraBrieHre ypaBHEHUN OKUCTUTENHHO CocraBieHue
BOCCTAaHOBUTEJIBHBIX PEAKIUNA METOJIOM YpaBHEHHUIA.
PJICKTPOHHOTO OayiaHca.
33 3 Kiaccudukaimsi OKucIuTeIbHO
BOCCTAHOBUTEIbHBIX PEAKIIHA. Jleknusi.
OnopHbIit
KOHCIICKT.
34 4 Hrtorosoe 3anstue 3auér

Cnmcok JquTepatypsbl 10 BHEKJIACCHOM padoTe

Jluteparypa nas yuuress:

1. AnamoBuu T.I1. Bacunwesa I'.1. “COOpHUK OJMMIMATHBIX 33724 MO0 XUMHUH .

2. bynpymxak I1. “3agaun mo xumun”.

3. Epoxun F0.M.; ®ponos B.U. “COopHuk 3a1a4 v yrpaKHEHHIA 110 XUMHH .

4. Kysmenko H.E., Epémun B.B. “2500 3anau ¢ pemenuem”.

5. Hurosuu U.K.; Ilpotacos I1.1. “MeTtonuka penieHus: pacy€THBIX 3a/1a4 M0 XUMUU .

6. Xomuenko W.I". “COopHUK 331324 U yIPAKHEHUN TI0 XUMHUH IS HEXUMHUYECKUX TEXHUKYMOB”.

7. Xomuenko ['.I1. “3amaun mo xumuu Jy1st moctymnaronmx B BY3er”.

Jluteparypa aas yyammxcs:

1. A6kun I'.JI. “3agaun u ynpakHeHUs IO XUMUU .




2. IN'abpuensu O.C. “Xumusi B TeCTax, 3a1a4ax, ynpaxHeHusax 8 — 9 kimaccer”.

3. l'aBpyceiiko H.I1. “IIpoBepounbie pabOTHI IO HEOPTAHMYECKOM XUMHUHU 8 Kitacc”.
4. Casunkuna E.B. Cepaniosa H./I. “COopHHK 33134 1 yIPaXHEHHH 110 XUMHH .
5. Cypoguena P.II. “3aganus ajis caMOCTOSTENBHOM paOOTHI O XMMUU B 8 Kitacce™.

6. Xomuenko W.I'. “COopHUK 33124 U yIIPAKHEHUN TI0 XUMHUH 151 CPEIHEH IIKOJIBI .
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