AnvuHuctpanus KokeBHHKOBCKOIo paiioHa
MyHunmunajabHoOe Ka3éHHoe 001eo0pa3oBaTe/ibHOE yUpeKIeHHe
«OcHuHOBCKas1 cpeaHsisi 001eo0pa3oBaTe/ibHasI IIKO0JIA »

Mognucaxo uudposoi nognucsto: IAIIOXOBA
' Iﬂ | I }OXO BA HATANbA HUKONNAEBHA

DN: c=RU, st=Tomckaa obnactb,
title=un.0.anpexTopa, o=MYHULINMAJIbHOE

KA3EHHOE OBLUEOBPA30BATESIbHOE YTBEP)KI[EHO
YYPEXEHWE "OCMHOBCKAA CPEAHASA

OBLLEOBPA3OBATE/bHASA LLIKOJTA",

1.2.643.100.3=12083035343337353934343739, H.0. TUPCKTOP ILIKOJIbI

H M KO” A E B H 1.2.643.3.131.1.1=120C37303038303037333830303
4, email=ms.osinovka@mail.ru, JIsmroxosa H.H.

givenName=HATAJIbA HUKOJTAEBHA,

A sn=JIAJIIOXOBA, cn=/1A/TIOXOBA HATAJbA HpI/IKaB N996'y OT 02092024F

HVKONAEBHA
[ata: 2024.10.10 17:45:18 +07'00'

PABOYAJ ITPOTPAMMA
3JIEKTUBHOI'O Kypca
Permenune pacyeTHBIX 3aJa4 10 XUMUH
st 11 ximacca

Il1aHupoBaHMe COCTABJIEHO HA OCHOBE_IPOrPAMMBbI [10 XUMUM JIJIS 8-
11 kmmaccoB 001meoOpa3oBarenbHbIX yupexkacauii / O.C.I'abpuensa. — 2-
e n3ganue, nepepadboranHoe U nonojHeHHoe — M.: JIpoda, 2008.).

Yuurtears xumun OpiaoBa Huna MiBanoBHa niepBast KBaJIu(UKAIIMOHHAS

KaTeropusi

OcuHoBka — 2024r.



IosicHUTEJBLHAA 3aNMNUCKA

[Iporpamma coctaBieHa Ha OCHOBE TpeboBaHmi K pe3yabrataMm ocBoenus OOIT OO0,
npenacrasieHHbix B PI'OC 000,

https://sh-
osinovskaya.gosuslugi.ru/netcat files/33/46/PROGRAMMA VOSPITANIYa Osinovsoy shko

ly utverzhdennaya 11.pdf Pemenue 3ama4 3aHuMaeT BaKHOE MECTO B CUCTEME MPETOAaBAHUS
XUMUH. 33129 00ECTICUNBAIOT 3aKPEIUICHNE TEOPETHUECKUX 3HAHHMA, y9aT TBOPUYECKU
MPUMEHSTh UX B HOBOW CHTYaIlH, MBICITUTD JOTHYECKU. Tak Kak Mpu pemeHnH Jr00i
XUMUYECKOH 3a1a4i He0OX0AUMO BIIA/ICTh:

1) cOGCTBEHHO XMMHYECKHM 3HAHUSMH (3HATh CTPOSHHUE U CBOMCTBA TEX BEIIECTB, O KOTOPBIX
UJET peyb),

2) mpueMaMH pelieHHs 3a1a4 ONpeaeNIEHHOTro THIa (MMPHEMBI YHUBEPCAIbHBI M HE 3aBUCST OT
YPOBHSI XUMHUYECKOM CIIOKHOCTH).

B mkonpHOM Kypce perieHue 3a1a4 UCToIb3yeTcs IPH BHIOJHEHUH TaO0OPaTOPHBIX U
MPAKTUICCKUX pa60T, HO JJIs1 MHOTUX YYCHUKOB UMCHHO PaCUCTHasA 4aCThb TaKUX pa60T SABJISICTCS
HanOoJee cioxHOW. OOBSICHATH 3TO MOKHO TE€M, YTO B HACTOSIIICE BPEMS B CBSI3H C
COKpAaIICHUEM YacOB Ha U3yUeHUE y4eOHON AUCIUIUIMHBI «XUMUS» MEHBIIIE OCTACTCS BPEMEHHU
Ha ypOKax A pCIICHNUA XUMHWYCCKHUX 3a1aY. Ho KpOME€ YMCHUA PEIIaTh paCYCTHBIC XUMHUUYCCKUC
3agauu (C HUCITIOJIB30BAHUEM XUMHUYCCKUX (bOpMy.]'I, XUMHUYCCKUX ypaBHeHI/Ifl 1 Ha BBIYHUCJICHUC
KOHIICHTPAIIUH PACTBOPA), BO BPEMs CIa4M BBITYCKHBIX 3K3aMEHOB 3a KypcC cpeiHel (OCHOBHOM)
Y CpeaHeH (ITOJTHOM) MIKOJIBI pedsiTa CTAIKMBAIOTCS C 3aJ]a4aMH: TUTIOBBIMH,
KOMOMHHPOBAaHHBIMH, TIOBBIIIeHHOH citoxHOCTH (EI'D, wacte C) u naneko He BCeM ymaeTcs ux
pemnts. OCHOBa 3a/1aHUM AJIS1 OJTUMITHA/IBI IIKOJIBHUKOB 110 XUMUU 3TO 3a]]a4d MOBBIIIEHHOTO
YPOBHS CJIOKHOCTH, YMEHHE peliaTh KOTOPhIE MIUTIOCTPUPYET pPa3BUTHE JIOTUYECKUX OTepaliuit
Y yMEHHUE OTepupoBaTh 0A30BBIMU 3HAHUSAMU O0YUAIOITIMHUCS.

HecmoTps Ha oOumine nutepaTyphl MO PELICHUIO 33]]a4 MHOTHE IIKOJBbHUKH IJI0X0 BI/ICIOT
JIOTUKOM aHalln3a CTaHAAPTHBIX 3JIEMEHTOB 33]1a4 U CTaHAAPTHBIMU AJITOPUTMAMH PELICHUN.
OTcyTCcTBUE OpUEHTAIMH Ha JIOTHKY IIPEBpaIlaeT MPOLECC PEICHUsS B CKyYHYIO POILEYpPY,
OCHOBaHHYIO Ha 3alIOMUHAHUY, a HEe TOHUMaHuM. Ecin e yueHnKa Mo3HaKOMUTH C JIOTUKON
pelIeHus 3a/1a4, TO OH He TOJIKO MepPecTaHeT CUUTaTh 3aJa4u CKYYHBIM JIEJIOM, HO U TBEPJIO U B
TO k€ BpeMsi 0e3 0COOBbIX YCHIIHIA OBJIa/IeeT OCHOBHBIMH CTaHAAPTHBIMU AITOPUTMaMH,
MOCKOJIbKY MOKQ)KYTCSI €CTECTBEHHBIM CIIEJICTBHEM JIOTHKHU. Binanenue cranqapTHBIMU
ITOPUTMAMH U JIOTUKOM pacCyI€HUS MMO3BOJISET YBEPEHHO pelIaTh M0AaBIISIOIEe
OOJIBIIMHCTBO 3324 MIKOJBHOTO Kypca U 33J]a4i MOBBIIIEHHOTO YPOBHSI CIIOKHOCTH.

HpenﬂaraeMaﬂ nporpamMmma sBJISICTCS 3JICKTUBHBIM KYPCOM IIPEAMETOB €CTCCTBCHHOHAYYHOTI'O
[UKJI4, U3YYaCMBbIX 110 J'II-O6OMy N3 KOHICIITYAJIbHBIX IPUHIIUIIOB: J'IPIHCfIHOMy NN
KOHICHTPUYCCKOMY.

I_ICJ'IL JAaHHOT'O KypcCa — ITI0O3HAKOMUTH o6y11a}0m1/1xc;1 C pa3JIMYHbBIMU TUITAMHU XUMHUYCCKHUX 3aJla4
1 II0Ka3aThb aJITOPUTMbI UX PCIICHU, HAYIUTh PCIIATh 3aa4u TUIIOBBIC (C HCIIOJIb30BAHUEM
XUMHNYCCKHUX (l)OpMy.]'I, XUMHNUYCCKHUX ypaBHeHPIfI, BBIYHUCJICHUC KOHIICHTpAalIuU paCTBopa) )51
3ala4y MOBBIIICHHOTO YPOBHS CJIIOKHOCTH.

3a;[aanH JAaHHOT'O Kypca SABJIAIOTCA:
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1. Pa3BuTHE 3HAHMIA 110 PEIICHUIO XUMUYECKHX 33124 [0 XUMUIECKUM (OopMyIaM H

XUMHYECKUM YPABHEHUSIM, TIOJyYECHHBIX BO BpeMs U3yueHUs 0a30BBIX KYPCOB.

Pacmmpenue npencraBieHuid yqamuxcst 0 3aa4ax NOBBIIEHHOIO YPOBHSI CIIOKHOCTH.

3. ®opmupoBaHUE JIOTIOTHATEIBHBIX CIIOCOOOB M aITOPUTMOB PEIICHUSI XUMUIECKUX
3a/1ay.

4. ®opMupOBaHME IMO3HABATEIHLHOTO MHTEPECA K U3YUCHUIO TIPEIMETOB
€CTECTBEHHOHAYYHOI'O [IMKJIA.

N

Taxkoit KYypC IIpU3BaH BOOPYKUTHb YUICHUKOB 3HAHHUECM JIOTHKHU IMOAX0Aa K PCIICHUAM XUMHUYCCKUX
3aJla4 U yMEHUEM UX BbIOMpaTh. [locTaBneHHbIe 331a4l IOMOTAET pean30BaTh CTPYKTypa U
coJiepkaHne Kypca. B 0CHOBY mOCTpoeHHs Kypca MOJIOKEH MPUHIIUIT JIOTHIECKOTO U3JI0KEHHS:
IUTsl YCBOCHHS TOCTIETYIOMIET0 MaTeprata He00X0IMMO, KaK TPaBUIIO, 3HAHUS TPEIbIIYIIETO.
Coneprxanne Kypca pa3paboTaHO B COOTBETCTBUU C €T0 IEISIMH U 33]]a4aMH, B HEM
PACKPBIBAIOTCA JOMOJHUTCIIBHBIC CBEACHHA O TUIIOBBIX 3aa4ax 0a30BOTO KypCa XMMHH, O
KOHIICHTPAIIUU PACTBOPOB U €€ CII0co0axX BEIPAKEHUS, O Ta30BBIX 3aKOHAX M MX MCIIOJIH30BAaHUHT
IIPY pEIIeHUH PacueTHBIX XUMUYECKHX 3a/1a4, O pallMOHAJIBHBIX CIoco0ax pelieHns 3a/1a4 Ha
BBIUMCIIEHUE KOJTMYECTBEHHOTO COCTaBa CMECH.

Ero MoxHO BCTIONB30BaTh B JIFOOOH TTapaJuien | Ha TI000OM YPOBHE MOATOTOBKH 00YJarOIIHUXCS,
TaK KaK INEPBBIC TCMbI ITO3BOJIAIOT HAYYUTH PCIIATh TUIIOBBIC 3aa4Nn 0a30BoOrO KypcCa XNMHHU, a
3aTeM HepeﬁTH K PCIICHUIO 3aa4 0oJiee CI0KHBIX U HE BXOOAIINX B IIKOJILHEI T KypC XUMUH, B
KOHIIE U3YYCHHS Kypca Mpe/yIararoTcs 3a1add OJIMMITHAIHOTO YPOBHS CIIOKHOCTH. TakuMm
o6pa30M, HaHHBIfI SJIEKTUBHBIN KypC IIO3BOJIACT HAYYUTHCA pCIlaTh 3aa4u, HaUWHas ¢ CaMbIX
AIIEMEHTAPHBIX U JIETKHX JI0 3a/1a4 YacTh «C» eMHOT0 rocy1apCTBEHHOTO dK3aMeHa HITH
OJIUMITHATHOTO YPOBHS CIOKHOCTH. CTPYKTypa Kypca HalpaBjieHa Ha PaCKpPBITUE JIOTUKU
peleHus pa3IMYHbIX XUMUYecKuX 3a1a4d. Kypc Brirouaet paszzuensl «Pemenue 3amad mo
XUMUYECKUM (hopMyinamy», «PereHne 3a1ad no XUMUYeCKUM YPaBHEHUSIMY, «3alaud Ha
BBIUMCIICHUE CITOCOO0B BHIPAYKEHUS KOHIICHTPAIIMU PACTBOPOBY, «3a1a4H IMOBBIICHHOM
TPYAHOCTHY.

N3ydenue kypca mpeamnoiaraeT pelieHie pacueTHbIX 3a/1a4, BHIIIOJIHEHUE JIA00PaTOPHBIX padoT,
HCI0JIb30BaHUE JOMOJHUTENBHOM JINTEPATYPHI.

@DopMBI KOHTPOJIS

Hrorosslii 3aueT B hopMe pelieHns] XUMHUYECKHX 3a7a4; TeKYIUH KOHTPOJb B opme
TeMaTUYeCKUX PelIeHUN 3a1au.

Ilnanupyembie pe3yabTaThI
[TpoxoskaeHue Kypca MO3BOJIUT YYaIUMCS TOCTHYb CIECIYIOIIUX PE3YIbTaTOB:
JInunocTHbIE
- pacIIMpUTh 3HAHUS O XMMUYECKON COCTABIISIONIEH €CTeCTBEHHOHAYYHOM KapTUHBI MUPA,
BOXHEHWIINX XMMHUYECKUX MOHATHUAX, 3aKOHAX U TEOPHSIX;
- COBEPUICHCTBOBATh YMEHUS IPUMEHSATH MOJIy4YSHHbIE 3HAHUS 11 00bSICHEHHs pa3HOOOpa3HbIX
XUMUYECKUX SIBIICHUH U CBOWCTB BEILIECTB, OLIEHKU POJIM XUMHUH B Pa3BUTUN COBPEMEHHBIX
TEXHOJIOTUH U MOJYYEHUU HOBBIX MaTE€PUAJIOB;
- c(hopMuUpPOBATH U Pa3BUTh Y yUALTUXCS YMEHUSI CAMOCTOSITENIbHOM pabOThl CO CIIPAaBOYHBIMU
MaTepuallaMi 1 y4eOHOM JUTepaTypoid, COOCTBEHHBIMU KOHCIIEKTAMH, HHBIMU UCTOYHUKAMU
uHbOpMaInu;



- pa3BUTH MMO3HABATEIBHBIC HHTEPECH M MHTEIUIEKTYaJIbHbIE CIIOCOOHOCTH B IIpoIiecce
CaMOCTOSITEIILHOTO TPUOOPETEHUS] XUMHUECKUX 3HAHHUH C HCIIOJIb30BAaHHEM PA3TUIHBIX
MCTOYHUKOB UH(POPMAIIUH, B TOM YHCII€ KOMITBIOTEPHBIX;

- BOCIIMTATh YOEXKICHHOCTh B MO3UTHBHOM POJIM XMMHHU B )KM3HU COBPEMEHHOTO OOIIEeCTBa,
HEO0X0IMMOCTH XUMHUECKH TPAMOTHOTO OTHOIIEHHUS! K CBOEMY 37I0POBBIO U OKPYXKArOIIEH
cpere;

- Pa3BUTh ITI0O3HABATEIIbHBIC HHTEPECHI;

- yMeHUs paboTaTh B TPYIIE, BECTH IUCKYCCHIO, OTCTAWBATh CBOIO TOUKY 3PCHHUS;

MeTanpeamMeTHble

- I0Ka3aTh CBSI3b XUMHUHU C OKpPY’KaIoIeH )KM3HbIO, C BAXKHEUIIMMU cpepamu
KU3ZHEICSTCIIbHOCTH YEJIOBEKA,;

- IPUMCHATDH NOJTYUCHHBIC 3HAHWA U YMCHUA JIA 0€e30MacHOro UCIOAb30BaHUS BEUICCTB U
MaTCpurajioB B 6I)ITy, CETBbCKOM XO34HCTBE M Ha IMPOU3BOACTBEC, pCHICHUA NPAKTUICCKUX 3a/ia4d B
HOBCGZ[HGBHOﬁ KHU3HU, NPEAYITPCIKACHUA SIBJ'IGHI/II\/JI, HAaHOCAIIUX BPEA 3J0POBBIO YCJIOBCKA U
OKpYKarollen cpene;

IIpenmeTHbIe

- TIPH TIOMOIIIH MMPAKTHYECKUX PaObOT 3aKpEeNnTh, CHCTEMATU3UPOBATh U YTIyOUTh 3HAHUS
yqamuxcs 0 (yH/IaMEHTAIbHBIX 3aKOHAX OPTraHUYECKOH U O0IIeH XUMHUH,

- HAYYUTHCS OOBSICHATH HA COBPEMEHHOM YPOBHE CBOMCTBA COCTMHEHUN U XUMUYECKUE
MPOLECCHI, MPOTEKAIOIINE B OKPYKAIOIIEM MUPE U UCIIOJIb3YEMBIE YETIOBEKOM;

- IPEAOCTaBUTh YYaIIUMCSl BO3MOKHOCTh TPUMEHSITh XUMHUUECKHE 3HAHKS HA TTPAKTHKE,
(hopmupoBaTh OOIICHAYYHBIC U XUMUYECKUE YMEHUS U HaBBIKH, HEOOXOUMBIC B ICITCIILHOCTH
AKCIIEPUMEHTATOPA U MOJIE3HBIE B MOBCEAHEBHOM KU3HH;

TpeGoBanus K yPOBHIO HTOTOBOM IMOJATOTOBKH 00YyYaIOIIUXCS
3HaTh:

e  TuIBI XUMHYSCKHUX 3aJa4,

. AHFOpI/ITMBI pCUICHUA THUIIOBBIX 3a1a4,

. AHFOpI/ITMBI PCUICHUA KOM6I/IHI/Ip0BaHHBIX 3ajJa4y,

. AJ'IrOpI/ITMLI peuiceHus 3a1a4 10 YpaBHCHUSAM peaKuHﬁ IMpOTCKAOIIMX B paCTBOpaAX,

e Cnoco0Onl BBIPpAKCHUA COACPKAHUA paCTBOPCHHOI'O BEIICCTBA B paCTBOPEC: MaCCOBast
A0JIs1, MOJIbHAA O0JIAA, MOJIIPHAA KOHIOCHTpALHA, MOJIAJIbHAA KOHICHTPAWA.

. AJ'IrOpI/ITMLI PCUICHUA 3a1a4 Ha I/I,I[GHTH(i)I/IKaHI/IIO BCIICCTB,

. AJ'IrOpI/ITMLI PCUICHUA 3aaa4 Ha OIIPCACIICHUC KOJIMYCCTBECHHOI'O COCTaBa CMCCHU BCUICCTB
C IapajUICJIbHO HUJIU MOCJICAOBATCIIBHO IIPOTCKAOIIUMHU PCAKIUAMU MEXKAY HUMU,

. AJ'Il"OpPITM peuicHud 3a1a4 Ha BBIYHUCIICHUA MAacCOBOH JOJIM BEIIECTB B CMECH qepe3
YpaBHCHHUE C OAHUM HCU3BCCTHBIM U C IPUMCHCHHUECM CHUCTCMBI ypaBHeHHfI.

YMmerTs:

e Pemare xXuMHUECKHE 337]a41 IO XUMUYECKUM (POpPMYIaM U XUMHUYECKHM YPaBHEHUSM,
MOJIyUE€HHBIX BO BpeMs U3y4eHHsl 0a30BbIX KYpCOB,

e HaxoauTe pallMOHANBHBIN CIOCO0 peleHws,

e YcraHaBIMBATh MPOCTEHIITYIO, MOJEKYISIPHYIO 1 CTPYKTYPHYIO (hOpPMYIIBL.

e BpinmonHATE pacueTsl Ha OCHOBE I'a30BbIX 3aKOHOB: boinsg — Mapuotra, I'eit — JIroccaka,
MenneneeBa — KnaneiipoHna,



e [OTOBUTBH pacTBOPHI C 33JaHHON KOHLEHTPALMEN U3 PACTBOPOB C YKa3aHHOW MAacCOBOMU
JTOJIeH,

e Ompenensatb MaccoBoi J10J1 (B %) pacCTBOPEHHOIO BEIIECTBA B PACTBOPE U MACCHI
PacTBOPEHHOIO BEILIECTBA,

e  BBIIIONHATE pacyeTsl 10 YPaBHEHUAM PEaKLUN IPOTEKAIOIIKUX B paCTBOPAX,

e  BpINOJHATH pacyeTsl 10 OMPENEICHUIO COJAEPKAHHUI CMECH BELIECTB C MapajlIesIbHO WU
MMOCJICAOBATCIIBHO MMPOTCKAOIIUMU PCAKIUAMA MCXKAY HUMHU,

o Pemare 3a/1aun Ha pa3/ieJIeHUE BELECTB.

. Pemars 3aaa4i M0 YPaBHCHUAM 3JICKTPOJIM3a U OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX
peaKuum.

Cooepircanue Kypca
Pemenne 3axa4 no xummuuyeckuM popmyiaam (7 4acos)

Beruncnenus MONeKyaIsspHOM MacChl, MOJISIPHON MacChl, KOJIMYECTBA BEIIECTBA, OTHOLICHHS MacC
XMUMHMUYECKUX JIEMEHTOB 110 MOJIEKYJISpHOU (popMyIie, MacCOBOM JOJIM XMMUYECKOTO IEMEHTa B
BEIIECTBE.

Brruncnenust MOISIpHOTO 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00hEMY WITH
Macce.Bberuncinenre OTHOCUTEIbHON aTOMHOM MACChl 1O MTPUPOAHBIM U30TOTIAaM. Y CTAHOBJIEHUE
MpoCTENIIel, MOJIEKYJIIPHOU U CTPYKTYpHOI opmysn.PacueTsl Ha OCHOBE Ta30BbIX 3aKOHOB:
boitns — Mapuortra, I'eii-JIroccaka, Menaeneera — KnanerpoHa.

Pemenue 3a1a4 mo XMuMUYeCKUM YpaBHeHUSAM (9 4acoB)

Brruucnenust Mmacchbl, 00beMa WIIM KOJIMYECTBA BEIIECTBA 110 U3BECTHON Macce, 00beMy HIIH
KOJIMYECTBY BEIIECTBA OJIHOTO M3 BCTYMUBIIHX B PEAKITUIO WIIA MTOJTYIUBIINXCS B PE3yJIbTATe
peakiuu BemiecTB. Beraucienns Macchl (KOJIMYeCTBa BEIIECTBA, 00beMa) IPOyKTa PeaKIlu,
€CJIM M3BECTHA Macca UCXOHOTO BEIIECTBA, COJCPIKAIIETO OPEICICHHYIO I0JII0 TPUMECEH.
PacueTsl 00BEMHBIX OTHOIIICHH Ta30B B peakiusaX .Beraucienus Macchl (KOJIMUeCTBa BEIIECTBA,
00beMa) MPOJIyKTa PeaKkiliu, €CJIU OJTHO U3 UCXOIHBIX BEIIECTB JaHO B M30bITKe. OnpeneacHue
BBIX0/Ia PEAKIIUH B MPOIEHTAX OT TEOPETUUECKH BO3MOKHOTO BBIX01a. 3a1auun
KOMOMHHMPOBAHHOTO XapakTepa. 3a7auu 10 ypaBHEHHSAM Iporiecca « IJIEKTPOJIHU3Y.

Peurenne 3a1a4 1mo npoiueccam, NpoucxoasamumM B pacrsopax (10 yacos)

PactBopumocts. Koaddunuent pacrsopumocts .CriocoObl BRIpaXKEHUS CONEPKAHUS
PacTBOPEHHOTO BEIIECTBA B pACTBOPE: MACCOBAs J10JIsl, MOJIbHAS JOJIs1, MOJISIpHAS KOHIICHTPAIHSL.
3amaun Ha IPUTOTOBJICHHE PACTBOPOB 33/1aHHOM KOHIIEHTPAIIMU U3 PACTBOPOB C YKa3aHHOM
MaccoBoii noneil. Koncranra u crenens quccounanuu. Onpenenenrue MaccoBoi 1o (B %)
PacTBOPEHHOT'O BEUIECTBA B PACTBOPE U MACCHI PACTBOPEHHOTO BEILIECTBA 110 U3BECTHOM
MaccOBOM JI0Jie ero B pacTBope. Brruncienust Macchl (KOJIHMUECTBA BEIIECTBa, 00beMa) MPOIyKTa
peaKIuu, eciy AJsl €ro MOJY4YeHHsI IaH PacTBOP € ONpeAeNieHHOW MaccoBoi foneit (B %)
MCXOJHOTO BELIECTBA. 3aauu C MpUMEHEHHeM MpaBuia cMenienus. O0beMHast 1075
pacTBOPEHHOTr0 BenlecTBa .PacueTsl o ypaBHEHHSIM peakuid MPOTEKAIOUIMX B PACTBOPAX.

3amaun noBbIMIeHHOIT TPyAHOCTH (8 YacoB)3anaun HA WAEHTH(UKAIUIO BEIIECTB.
3azauy Ha BBIYMCIIEHUE MACChl OCEBLIETO METAUIA U3 PACTBOPA Ha METAININYECKYIO IUIACTUHKY

ONMYHICHHYIO B paCTBOpP. OnpeneneHI/Ie KOJIHMYECTBEHHOI'0 COCTaBa CMECH BellleCTB: BrIunciaeHus
MPOLUCHTHOI'O COACPKAHUA CMECH BCUICCTB C MAPAJIJICIIBHO WX ITOCICA0BATCIILHO



IIPOTEKAIOIIKUMHU PEAKIUSAMHU MEXKIy HUMU. 3a7a4y Ha pa3JieIeHHue BEllecTB. Brluncienus
MacCOBOM JIOJIM BEILIECTB B CMECH U€PE3 YPABHEHHE C OJTHUM HEU3BECTHBIM. Brluncienus
MacCOBOM JJOJIM BEIIECTB B CMECH C IPUMEHEHUEM CUCTEMBI ypaBHEHUI. KoMOMHMpOBaHHbIE
3aJ1a4M, B OCHOBE KOTOPBIX JIEKAT OKUCIUTEIbHO-BOCCTAHOBUTEIIBbHBIE PEAKIIUY.

No Jara
Tema ypoxka IpOBEACHNA [[pumMeuaHue
n/m I[nan ®akrt

Pemenne 3axa4 no xummuuyeckuM popmyaam (7 4acos)

Brruncnenus MOeKyaIsspHOM MacChl, MOJISIPHON MaccChl,

1 KOJHMYECTBA BEINECTBA, OTHOMIEHHS MAcC XMMHIECKAX 209
3JIEMEHTOB IO MOJIEKYJIIPHOM opMyIie, MaccoBOM 10Jn
XUMHUYECKOTO JIEMEHTA B BEIIECTBE.

Onpenenenne MONEKYISIPHON MacChl, MOJISIPHON MaccChl,

o KOJMHYECTBA BEIIECTBA, OTHOLICHNS MaCcC XHMHYECKHX
3JIEMEHTOB IO MOJIEKYJIIPHOM opMyrie, MaccoBOM 1oJn
XMMHUYECKOTO JIEMEHTA B BEIIECTBE.

9.09

Borurcnenust MoJsisipHOro 00beMa ra3oB M0 U3BECTHOMY

16.09
KOJIMYECTBY BEIIECTBA, 00bEMY HIIU Macce.

4 BrrunciieHue 0OTHOCUTENBHOM aTOMHOM MacChl IO MPUPOTHBIM
M30TOTIAM.

23.09

YcraHoBIeHHE POCTEHIIEH, MOJIEKYJIIPHON U CTPYKTYPHOM
dhopmy.

6 PacueTsl Ha OCHOBE ra30BbIX 3aKOHOB: boins — Mapuotra, ['eit-
Jroccaka, MengeneeBa — Knaneripona.

30/09

7.10

PacueTsl Ha OCHOBE ra30BbIX 3aKOHOB: bolns — Mapuotra, ['eit-

N 14.10
Jroccaka, MengeneeBa — Knaneripona.

Pemenue 3a1au o XuMu4yeckuM ypaBHeHUsIM (9 yacoB)

Breruucnenus MaccChl, 00beMa UM KOJINYECTBA BCIICCTBA I10
HM3BECTHOM Macce, O6’[>€My HJIU KOJIMYCCTBY BCUICCTBA OJHOTO U3
BCTYIIMBIIUX B PCAKIUIO WJIN ITOJTYUYHUBIINXCA B PE3YJIIbLTATC
PCaKIuu BCIICCTB.

21.10

Brruunciienust Mmacchl (KOJMYECTBA BELIECTBA, 00beMa) MPOyKTa

9 peaknuu, ecau U3BECTHA Macca MCXOTHOTO BEIIECTRA, 28.10
COJIEPIKAIIETO OMPEACTICHHYIO JOI0 MTPUMECEH.
Brruncnenus maccsl (KOTUYECTBA BEUIECTBA, 00beMa) MPOayKTa

10 peaxkiuu, eciii U3BECTHA Macca UCXOTHOTO BEIECTBA, 11.11
CoJIepKallero ONpeAeIeHHYIO JI0J0 IpUMecei.

11 PacueTsl 00BbEMHBIX OTHOIIEHUH Ta30B B PEAKITUSX. 18.11

12 Brruncnenust maccsl (KOTUYECTBA BEUIECTBA, 00beMa) MPOayKTa o5 11
peaxiuu

13 Omnpenenenre BbIX0OAa PEAKIIUU B TIPOIIEHTAX OT TEOPETHUECKU 212

BO3MO’KHOTO BBIXOJa.
14 Omnpenenenue BbIX0/1a peaKIK B MPOLEHTaxX OT TeopeTuyeckn  9.12



15
16

17

18

19

20

21

22
23
24
25
26

27

28

29

30

31

32

33

34

BO3MO’KHOTO BBIXOJA.
3amaun KOMOMHUPOBAHHOTO XapakTepa.
3agaun 10 ypaBHEHUSIM Ipolecca « NEeKTPOIn3».

16.12
23.12

Pemrenue 3agau mo npoueccaM, mpoucxoasiimumM B pactBopax (10 gacos)

PactBopumocts. Koaddunment pacrsopumoctu.

CriocoObI BEIpaXEHHUS COJICPKAHUS PACTBOPEHHOTO BEUIECTBA B
pacTBOpE: MaccoBas JI0JI, MOJIbHAS 0JIA, MOJIIPHAS
KOHIICHTPALXs, MOJISUIbHAS KOHLEHTPALHS.

3a/1aun Ha MPUTOTOBJICHUE PACTBOPOB 33JAHHON KOHIICHTPAIIHH
W3 PacCTBOPOB C YKa3aHHOW MaccoBou noseil. Koncranra u
CTCTICHb JTUCCOINAIUH.

Omnpenenenre MaccoBoii 10 (B %) pacCTBOPEHHOTO BEIIECTBA B
pacTBOpe U Macchl paCTBOPEHHOTO BEILIECTBA IO U3BECTHOM
MaccoBOM JI0JI€ €ro B pacTBOpE.

Brruucnenust Macchbl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOIyKTa
PEaKIuy, eCIIv JIJIS €0 TMOJIYICHHS JIaH PacTBOP C
OTIpeIeTICHHOM MacCOBOM J10J1eH (B %) UCXOTHOTO BEIECTBA.

33)13‘11/1 C IPUMCHCHHUEM ITpaBUjia CMCIICHH.

33)13‘11/1 C IPUMCHCHHUECM IIpaBUjia CMCIICHH.

O6beMHas 707151 pACTBOPEHHOTO BEIIECTBA.

PacdeTsl mo ypaBHEHUSIM peakUil MPOTEKAIOIINX B paCTBOPax.
PacdeTsl mo ypaBHEHUSIM peaKIUi MPOTEKAIOIINX B paCTBOPax.
3amauu MOBBIIICHHON TPYJIHOCTH (8 4acoB)

3amaun Ha UACHTU(DUKAINIO BEIIECTB.

33,[[3‘11/1 Ha BBIYUCIICHUC MaCChl OCEBLICTO METaJljIa U3 pacTBOpa
Ha MCTAJJIMYCCKYIO INIAaCTUHKY OIIYILICHHYIO B PaCTBODP.

Omnpenenenre KOJIMYECTBEHHOTO COCTaBa CMECH BEIIIECTB:
BrruncieHust IpoeHTHOTO COACPIKaHUs CMECH BEIIECTB C
MapajuieIbHO WIH MTOCIEI0BATEILHO MPOTEKAIOIIUMHI
peakusaAMU MKy HUMH. 3a7aud Ha pa3JIe]ICHUE BEIIECCTB.

OnpeneneHI/Ie KOJIMYECTBCHHOT'O COCTaBa CMECH BCIICCTB:
Breruucnenus MMPOLCHTHOT'O COACPIKAHUA CMECHU BCIICCTB C
ImapaajiCJIbHO WX MMOCJICA0BATCIbHO IIPOTCKAIOIMUMHA
peakuusIMn MEKAY HUMHU. 3az[aq1/1 Ha pasgcICHHUC BCIICCTB.

Brruucnenus MmaccoBoM J0OJIM BEILIECTB B CMECH uepes
YpaBHCHHUEC C OAHUM HCU3BCCTHBIM.

Brruucnenus MaccoBoOM JOJIM BEILIECTB B CMECH C IIPUMCHCHUCM
CHUCTCMBI ypaBHeHHﬁ.
BrrunciaeHns MacCOBOM AOJIM BEIIECTB B CMECH C NIPUMCHCHUECM
CUCTCMBI ypaBHeHHﬁ.

KOM6I/IHI/IpOBaHHBIe 3aa4u, B OCHOBE KOTOPBIX JICKAT
OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIINU.

14.01

21.01

28.01

4.02

11.02

18.02
25.02
4.03

11.08
18.03

8.04

15.04

22.04

29.04

6.05

13.05

13.05

20.05



		2024-10-10T17:45:18+0700
	ЛЯЛЮХОВА НАТАЛЬЯ НИКОЛАЕВНА




