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IosicHUTENLHAA 3aNNCKA

[IpennaraeMblii 37IEKTUBHBIM Kypc HampaBieH Ha YriayOJeHHe U pacliupeHHe
XUMHAYECKUX 3HAHUM YYaIUXCS Yepe3 pEIIeHHWE pPacyETHBIX 3a7ad, a TakkKe Ha
HNOJATOTOBKY K YCIICIIHOM C/1ade €MHOr0 IOCYIapCTBEHHOIO DK3aMEHA T10 MPEAMETY.

B CymCCTBYIOIINX HBIHC 06p330BaTeJ'IBHBIX [nporpamMmax pCuicHuIo 3aaa4d OTBOJUTCS
HCOIIpaBAAHHO MaJI0O BHHUMAHMU. A BCAb MMCHHO PCHICHUC 3adad CIYXUT CPCACTBOM
JJI1 OCMBICJICHHUS, er'IY6J'IeHI/IH H 3aKPCIVICHUA TCOPCTHUICCKOT'O MaTCpuralia.

[Ipu pemenun 3aa4y y yU€HUKOB BbIPaOaThIBACTCA CAMOCTOSATEIBHOCTh CYXKICHUM,
YMEHHE NPUMEHATh CBOU 3HAHMS B KOHKPETHBIX CUTYaLMSIX, Pa3BUBACTCA JIOTUYECKOE
MBIIUICHUE, TIOSBIIAECTCS YBEPEHHOCTDh B CBOUX CHJIAX.

DJIEKTUBHBIN KypcC «Pemenune paC‘-IéTHBIX 3aJa4 II0 XUMHHN» IIPCAHAZHAYUCH [JIA
Y4aluxcs I1 kmaccoB M HOCHUT HpGI[MeTHO-OpHeHTHpOBaHHLIﬁ XapaKTCp H
IIPAKTHYCCKYIO HAIIPABJICHHOCTDL, T.K. IIPCAHA3HAYCH HC CTOJIBKO IJIA (bOpMHpOBaHI/IH
HOBBIX XHMHWYCCKHX 3H3HPII>1, CKOJIBKO AOJIs1 PAa3BUTHA YMGHHﬁ N HaBBIKOB PCHICHUA
paC‘-IéTHBIX 3aaa4 pa3JIMIHbIX TUIIOB.

JlaHHBIN Kypc CBsi3aH C 0a30BbIM KypCOM XMMHMHM OCHOBHOHM IIKOJBI, a Takke C
KypcaMHd MaTeMaTHKU (COCTABJICHHE MPOIMOPLHM, alreOpanyeckux ypaBHEHUH) U
¢u3uKHy (ra3oBbIe 3aKOHBI).

XHAMHUYECKOE COJEpKaHWE 4YacTH 3aJay, NPEIIOKEHHBIX NPOrpaMMON Kypca,
BBIXOJUT 3a paMKud 0a30BOTO ypOBHS, T. K. MPEIINOJIaraeT, 4To KypC BBIOEpYT
IIKOJIbHUKHU, CEPbE3HO MHTEPECYIOLINECS XMMHEN W IUIAaHUPYIOLIME MO 3aBEPLICHUIO
oOy4eHHMs B IIKOJIE CAATh €ANHBINA FOCYAapCTBEHHBIN SK3aMEH.

Kypc paccuntan Ha 17 gacoB. HMcxonas M3 KOHKPETHBIX YCIOBUM, YUHUTEIb MOXKET
U3MEHATHh TOPSNOK M3Yy4aeMbIX TEM, a TaK JKE€ IPOLEHT YCIOXKHEHHBIX U
HECTAHJAPTHBIX 3a]a4.

Hean 1aHHOTO AIEKTUBHOIO Kypca:

% (opMHpOBaHHE y YyYaIIUXCS YMEHHH W HaBBIKOB DPEIICHHUS 3a1a4 PasHbIX
THIIOB, B TOM YHCJIC U YCIIOKHEHHBIX
% ycTpaHeHHe poOeIIOB B 3HAHHSIX

3aga4m JaHHOTO JIEKTUBHOIO Kypca:

¢ O3HAKOMJICHHC YYAIUXCS C PA3IMYHBIMHA THUIIAMH PAcUYETHBIX 3a7ad, a TaKKe
C BHJAMH JEATEIBHOCTH, HEOOXOJIMMBIMU [l YCIEUIHOTO YCBOEHUS
IPOrPAMMBI.



¢ pa3BUTHE YMECHHU aHAJIM3UPOBATh, CPaBHHUBATH, 000O0INATh, YCTAHABIMBATH
[IPUYMHHO-CJICICTBEHHBIE CBS3U IIPU PELIECHUHU 3a1a4
¢ pa3BUTHE YMEHUN NPUMEHSTH 3HAHUS B KOHKPETHBIX CUTYaIHAX

Yuanuecsi 10J1KHbI 3HATh:

¢® OCHOBHBIC ITIOHATHA XUMHH «KOJIMYCCTBO BCIICCTBA», «KMOJIAAPHAA MAaCCa», ((MOHHDHLIﬁ
O6T)CM>>, «YHUCIIO ABoraz[po», a TaK)KC I'a30BBIC 3aKOHBEI,

* 3aKOHBI XUMHH: 3aKOH COXPAHEHHUSI MACChl BEILIECTBA, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA, 3aKOH ABOTapo;

* OyKBeHHBIC 0003HAYCHMSI 3aJaHHBIX BETUYNH U CIUHUIII NX U3MEPCHHUSI,
* pacueTHbIe (POPMYIIBI JIs TFOOBIX TUIIOB 33]1a4;
* CTpoeHHE, PUBNYECKUE U XUMUYECKHUE CBOMCTBA HEOPTaHUYECKUX BEIIECTB.

Yyammecs 10/2KHbI YMETh:
* ONPEAENATh TOT WK UHOM THUII pACUETHOM 3a/1a4H;
* AHAJIM3UPOBATH YCIOBUS 33]1a4H;
* BBISIBIISITh XUMHUYECKYIO CYIIIHOCTh 3aJ1a4H;
* COCTABJISITh YPABHEHHUS BCEX XUMUYECKUX MPOIECCOB, 3aJJaHHBIX B YCIOBHUSX 334U,

* YCTaHABJIMBATh CBSI3M MEXAY NPUBOJMMBIMUA B 3aJa4y€ BEJIUYMHAMU C MOMOIIBIO
MIPOTIOPIINH WIIA anreOpanvdecKux ypaBHEHUI;

* YUWTHIBAaTh COOTHOIIEHUS MEXIYy CIMHUIAMU MEXIYHAPOIHOW CHUCTEMOM
¢buznueckux BenumurH (CHU) 1 BHECUCTEMHBIMH €TMHUIIAMU,

* POU3BOUTH MATEMATUYECKUE PACUETHI;

* HCMOJB30BATh HECKOJIBKO CIIOCOOOB MPH PEILICHUH 33]1auH.
MeTtoabl npenogaBaHus Kypca:

* IIOMCKOBBIN;

* y4eOHBIN JUAJIOT;

* peleHue NpoOJIEeMHBIX 3a/1ay;

* camMocTOsITeNbHAs padoTa yyaluxcs ¢ pa3iuyHbIMH HCTOYHUKaMHU UHQOPMAIIUU.



@®opMbI OPraHM3alMH MO3HABATEIbHOM AeATeIbHOCTH YYALUXCH:
* UHJIUBUyaJIbHbIC;
* TPYIIIOBBIE.
@®opMBbl Y4eOHBIX 3aAHATHH:
* YPOKH pELICHHUS KIIOUEBBIX 3a/1a4;
* caMOCTOsITeIbHAs padoTa yyammxcs;
* 324YETHI.
3aHATHA B COOTBETCTBHUU C IPOrPaMMOM Kypca MpeanoJiarawT:

* MOBTOPEHUE TEOPETUUYECKUX BOINPOCOB, H3YUYEHHBIX B OCHOBHOM IIKOJIE, HX
yriyOJieHre U paclIupeHuE;

¢ IIPUMCHCHUC TCOPCTUICCKUX 3HAaHUU Ha IIPAKTHKC,
¢ 3BHAKOMCTBO C OCHOBHBIMHU THIIaMH PACUCTHLBIX 3a1a4, BKIIIOYasd YCIOKHCHHBIC,

¢ PCIICHUC 3adad IIOBBIIICHHOTO YPOBHA CJIOXKHOCTH, IIOMOIalolinx COOTHCCTH
HMCIOIMIUCCA 3HAHHWA C UX ITPAKTHYCCKUM ITPUMCHCHUCM

* 00y4eHHE CaMOCTOSITEIbHOMY PEILLIECHHUIO 3aau.
dopMaMM OTYETHOCTH 110 U3YUEHUIO JAHHOTO 3JICKTUBHOTO Kypca MOTYT OBITh:
¢ KOHKYpPC (KOJUYECTBEHHBIN ) YMCIIa PEIIEHHBIX 3a/1a4;
¢ 3a4€T MO PENICHHUIO 3a/1a4 (IT0 MaTepHaTy KaXKII0i TeMBbI)

[Ipoiing maHHBIA Kypc, ydamiuecs MNPUOOPETYT CIEAYIONIMEe YMEHHSl M HaBBIKU:
CMOTYT pPeIIaTh 3a7a4u MOBHIIIIEHHOTO YPOBHS CIOKHOCTH U3 COOPHUKOB 3a/1a4 Ha 0ase
3HAHHUH 00111e00pa30BaATEIHLHON MITKOJIBI.



Y4eOHO-TeMATHYECKNH TIJIAH:

B ToMm yncjie

Bceer
N Hanmenosanne ®opmel | OGpa3oBaTETLHEIN
0 0
JIEKITHU | TIPAKTHK
TeM Kypca 4acoB p cevpp|  KOHTPOIA MIPOIYKT
u a
1 BBenenne 1 -
1-1|OcHoBHEIE 1 0,5 0,5 Jleximst  |3HaTH: OyKBEHHBIC
buszndeckue u 0003HaueHUS
Pemrenue
XUMHYCCKUC 3QTAaHHBIX BEJIMYHH
3ama4y
BCIIMYMHEL. 1 eIUHUIIBI X
OCHOBHBIE THITBI U3MEepEeHUs
pPacuéTHBIX 3a7a4
YMeTh:
0 XUMUHU
OTIPENICIIATh THIT
pacueTHOM 3a/1auu;
2 [3amauu ¢ 2 3HaTh: 3aKOHBI
HCI0JIb30BAHHEM XIMHU. SAKOH
COXpPaHEHHS MacChl
ra3oBbIX 3aKOHOB BEII[ECTBA, 3aKOH
MOCTOSTHCTBA
COCTaBa BEICCTRA,
2-1[3akon ABoraapo, 1 1 Pemenne |, ABOTapo,
3aKOHHI I 'eii- 3a1a4 3aKOHHI I ei-
1 B ) JIrocaka u bosbsi-
1ocaka 1 boibs Maprora.
Mapuora.
2-2[3aKOH KpaTHBIX 1 1 Pemienne
OTHOIIECHHI 3aza4
3 (BbiBoj (hopmy.a 4 4 Pemienne | YMetsh:
XHMHYECKHX 3a/1a4 aHAJTM3UPOBATh
COeIMHEHNH YCJIOBHUS 3a/1a4U;
pa3IMYHbIMH
BBISIBJISITH
crnocodammn
XUMHUYCCKYIO
CYIITHOCTh 3aJ1a4H;
4 |Cnocoombl 3 YMeThb: COCTaBIATh
BbIPa:KeHUsA YpaBHEHUS BCEX

KOHIOHCHTPanuu

XUMHWYCCKHUX




pacTBOpPOB MIPOIIECCOB,
3a/IaHHBIX B
YCJIOBUSIX 3a/1a4u
4-1|[TponeHTHas 0,5 0,5 Jlekiuss  |3HATH: pacueTHbIE
KOHIICHTpPAIUSI. bopMyIIBI 17151
MomnsipHasi 1 Pererne IOOBIX TUTIOB
HOpMaJIbHas Janat 3a/1a4
KOHIICHTpAITUs BriBon
YMeTh:
AITOPHIMOB ) ronp30BaTh
4-2|3anaun Ha 0,5 1,5 Jlekums ~ |HECKOJIBKO
CMEILINBAaHUE CIOCO00B IPH
HaCTBOPOB Pewenne  |herenm sanaun
.Maccogas u Janat
00BbEMHAsST 10JTH BriBog
PacTBOPEHHOTO aJITOPUTMOB
BEILIECTRA.

5 (Pemenue 3a1a4 2 Pemienne (3Hath: pacueTHble
HA CKOPOCThH 3aaa4 dhopmyIbl 11st
XHUMHYECKHX TIOOBIX THUIIOB
peakuuii 3aja4

6 (PemeHue 3ama4 0,5 3,5 Jlekrust  |YMETE:
ajnredOpanvyecKuM yCTaHaBJINBATb
crocooom Pemerme CBSI3H MCXKIY

afad MPUBOJANMBIMHU B
3a/aue
BEJIMYUHAMU C
MTOMOIIIBIO
MIPOIIOPLMN WIIH
anreOpandecKux
YpPaBHEHUH

7 [Atorosoe 3auét OO6anath MOJHBIM
3aHATHE Ha0OpOM 3HAHUU U

YMEHUH,
OIPEICIEHHBIX
JTAaHHBIM KYpCOM




COJEPXAHUE NTPOI'PAMMBI

Obuwee konuuecmeso uacos 17

BBenenue

OcHOBHBIE THITBI PaCYETHBIX 3a/1a4 10 XUMUU. OCHOBHBIE (PU3UUECKIE U XUMHUECKHE
BennurHbl. OCHOBHBIC (DOPMYIIBI AJISl PEIICHUS YKa3aHHBIX 3a/1a4. KomudyecTBo BemiecTa
YucIio CTpyKTYpHBIX €IMHHMIL (ATOMOB, MOJIEKYJ HJIM MOHOB) BeniecTBa X. ImoTHOCTH rasza
X 1o ra3y Y, WM OTHOCUTENbHAS IIJIOTHOCTB ra3za. MaccoBas 1ol BelecTsa. MaccoBast
J0J151 BJIEMEHTa B coeiMHeHusAX. OObeMHast 1014 BewecTBa. MoJibHas 0J1s BEIIECTBA.
CpenHsst MoJIsIpHasi Macca cMecH ra3oB. MaccoBast 10J1s ra3a B Ta30BOM CMECH U T.JI.

3anatm Ha ra3oBbI€ 3aKOHbBI U I'a30BbIC CMECH

3akoH ABorazipo. MosspHbiii 00beM Tra3oB. 3akoH boitins — Mapuotra. 3akon ['eit-
JIroccaka. YpaBHeHHE ueaabHOro raza. YpaBHenue Knalinepona — MeneneeBa. 3ajgauu,
pelaeMbi€ Ha OCHOBE MCIOJIb30BAHUS I'A30BbIX 3aKOHOB.

IInotHOCTH Ta30B. OTHOCUTEIbHAS MJIOTHOCTH T'a30B.
3az[aqn, CBsI3aHHBIE ¢ OOBEMHBIMHU OTHOIICHHUSIMU I'a30B P XUMHUYICCKHX PCAKIUAX.

I'a3oBeIe cMecu. OOBeMHAasI, MOJIbHASI, MACCOBAS JOJIU KOMIIOHEHTOB ra30BOM CMECH.
CpenHsisi MOJIsIpHasi Macca ra3oBOil cMecH, ee pacyer.

3aga4yu HA CMECH ra3oB, HE PEarupyroiux Mexy coOoH.
3ajaun Ha CMECH Ta30B, PEarupyroIIuX MEXIy COO0.
BriBoa ¢popmys1 XUuMHUYECKHX COeAMHEHUI Pa3JIMYHbIMHU CIIOCO0AMU

OnpeneneHre MOJIEKYJIIPHON (GOPMYJIBI BEIIECTBA IT0 MAaCCOBBIM JIOJISIM
00pa3yroIIUXCs AJICMEHTOB.

Onpenenenre MOJIEKYJIIPHON (OpMyIIbl BEIIECTBA C UCTIOIb30BAHUEM IJIOTHOCTH WIIH
OTHOCHUTEJILHOU MIOTHOCTHU T'a30B.

Onpenenenre MOJIEKYJIIPHON (POpMyJIbl BEIECTBA MO NPOAYKTaM €ro CropaHusl.

Omnpenenenre MOJIEKYJISPHON (GOpMyIIbl BELIECTBA 10 OTHOILIEHUIO aTOMHBIX Macc
AJIEMEHTOB, BXOASIIMX B COCTaB JaHHOTO BEIIECTBA.

Omnpenenenne MOJIEKYJISIPHBIX (POPMYJT KpUCTAJITIOTUAPATOB.

Omnpenenenre MOJIEKYJISIPHBIX (YOPMYJT TPOCTHIX MIIM CIOKHBIX BEIIECTB MO
YPaBHEHUSAM XUMHUYECKUX PEAKIIUM.



3agaum, CBA3aHHbIE C PACTBOPAMM BelleCTB

CrocoObl BBIpaKEHHS COCTaBa PACTBOPOB, MACCOBAs JOJI1 PACTBOPEHHOIO BEILIECTBA,
MOJISIpHAs KOHIIEHTpalus. 3a/1auu, CBA3aHHbIE C PACTBOPEHHUEM BEILIECTBA B PACTBOPE C
o0pa3oBaHMEM PacTBOPA C HOBOM MacCOBOM J10JIei PAaCTBOPEHHOIO BEIIECTBA.

3az[aq1/1, CBA3AHHBIC C ITIOHATUCM «MOJIIPHASA KOHICHTPAUS).

3ajaun, CBA3aHHBIE C BBIITAPUBAHUEM BOJIbI U3 pacTBOpa C 00pa30BaHUEM PACTBOPA C
HOBOM MacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA.

3ajauu, CBA3aHHBIE CO CMENIMBAaHUEM pacTBOPOB. «lIpaBuio kpectay, Uiam «KBajapaT
[Inpconay.

3aiauu, cBA3aHHBIE ¢ pa30aBieHueM pacTBopoB. Kpucramioruaparsl. 3amauu,
CBSA3aHHBIE C PACTBOPEHHEM KPHUCTAIJIOTUAPATOB B BOJIE. 3a/1a4H, CBA3aHHBIE C
pacTBOPEHUEM KPUCTAJLUIOTUAPATOB B PaCTBOPE.

3aza4u Ha OJICYM.
Pemrenue 3a1a4 Ha CKOPOCTH XUMHUYECKHUX PeaKIUi

Ckopoctb xumuueckoi peakunn. CpeHssi CKOPOCTh XUMHUYECKOHN peakiuu v. Enqunuia
M3MEPEHUSI BPEMEHU 3aBUCHUT OT CKOPOCTH MPOTEKAHUS PEAKLIUU

3aKOH JEHCTBYIOIIMX MacC U CKOPOCTbh TOMOT€HHOW U T€TEPOTEHHOMN peaKInii.

K — KOHCTaHTa CKOPOCTH XMMHYECKOW pEaKIuh. 3aBUCUMOCTh CKOPOCTH OT HPHUPOIBI
pearupyronmx BeniecTs, remneparypsl. [Ipasuno Baut-I'odda.

Pemenue 3a1a4 ajiredpan4ecKum crocooom

Pemenne 3a1au ¢ HCTIOBL30BAHUEM CTEXHOMETPUUECKUX CXeM. BhIrciieHne Macchl
WM 00beMa IPOYKTa PEAKIUHU 110 U3BECTHOM Macce MM 00beMy UCXOTHOTO BEIIECTRA,
COJIEpPIKAILIETO OMPEIETICHHYI0 MAaCCOBYIO JI0JI0 npumMece (B %) u T.1.



NudopmanuonHoe odecnevyeHue
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Ilpunoswcenue 1.
OcHoeHble XumuyecKkue u puuuecKkue eeudUHbL, PopMyJibl.

1. Koauuecmeo eewecmea, MoaspHolit 00vem 2azo6

Onpeoenenusn:
MoJib — TaKOE KOJIMIECTBO BELIECTBA, B KOTOPOM comepxkutcs 6-10%% monexyn sToro
BEILIECTBA.
Moasipaas Macca — Macca | MoJb BelecTBa.
IHocTosiHHast ABOraipo — YMCIIO MOJIEKYJI, coJepKaleecs B 1 MoJib J1000ro BenecTBa
- 6:10%
Mousipablii 00beM — 00bEM Ta3a KOJIMYECTBOM BellecTBa | MOJb, U3MEPEHHBIN MpU
H.y. — 22,4 1/MOJb
OTHocHuTeIbHAS IVIOTHOCTH I'a3a — OTHOIICHUE MAacChl ONPEIETIEHHOTO 00beMa ras3a K
Macce Takoro e o0beMa Jpyroro raza
3aKkoH ABOrajapo: OJMHAKOBbIE 00BEMBI PA3IMYHBIX T'a30B MIPU OJMHAKOBBIX YCIOBHIX
coJiepKaT OJJMHAKOBOE YHCIIO MOJIEKYJ
CaencrBue U3 3aK0OHA ABOTaIpo: MPU OJMHAKOBBIX YCJIOBUSAX 1 MOJIb J1000T0 raza
3aHUMAaeT OJNHAKOBBIN 00BEM
3aKoH 00beMHBIX OTHOLIEHUI: TPY OJUHAKOBBIX YCIOBHUSIX 00bEMBI Fa30B,
BCTYMNAIOIIUX B PEAKIIUIO, OTHOCATCS IPYT K IPYTY, a TaK:Ke K 00bemMaM ra3000pa3HbIX
MPOJTYKTOB KaK HEOOJIBIIINE IIeJIbIE YHUCIia
byxeennvie o603nauenus:
KosnuecTBo BemecTsa - N
MonsipHsiii 00beM - VM
Momnsipnast macca - M
Macca - m
Yucno monekyn - N
ITocrosinaas ABorazapo - Na
O6bem — V
OTHOCHUTENbHAS TUIOTHOCTH rasa 1o Jipyromy razy — D
[LnotHOCTH BemiecTna - p
V. N

OcHnognwie popmynoi: HZ% . n=—: n=—; D==; m=p-V

Vm

Cucmema eounuy:

Macca | KomuuectBo | Momsipuast | O6seM | Momsipabiii | Hucio

(m) BemectBa | Macca (M) | (V) 00BeM ABorajipo
(n) (Vm) (Na)
OCHOBHAS | T MOJTh /MO b 1/MoIb 66-10%°

MOJICKYJ1/MOJTh




B 1000 KT KMOJIb Kr/KMOTb | M° M3/KMOJTB 66-10%

pas MOJIEKY1/MOJIb
0oJIbIIIe

B 1000 MT MMOJTb MI/MMOJB | MIT mi/MMone | 66-10%°

pas MOJIEKY1/MOJIb
MEHBIIIE

2.Maccoeasn 0o.1a.
MaccoBasi 1011 DJIEMEHTOB B BellleCTBe.

bykeennwvie o6o3nauenusn

® — MaccoBas J0JIs (B JOIAX OT IEJI0T0 UK B %)

Ar — oTHOCHUTENIbHASI aTOMHAs Macca dJIEMEHTa

Mr — oTHOCHUTENIbHASI MOJIEKYJISIPHASI Macca XUMUYECKOT'O COSTMHEHUS
OcHognbuie popmynoi:

0=-100%

3. Maccoeas u o0vemHas 001U KOMROHEHM 08 cmecu (pacmeopa).

byxeennvie o603nauenusn

® — MaccoBast J0JIs (B JOIAX OT IEJI0T0 Uin B %)

¢ — 00beMHas 10J1s1 (B AOJISAX OT LIEJIOro, pexe B %)
OcHogHbule popmynoi:

m=p-V (p — IIIOTHOCTH BeliecTBa, V — 00beM BEIlEeCTBA)
=—Tleeermen) ()0,

m (cmecy uau pacmeopa)

(P _V (eewyecmea’)

V (cmecu )

4.PacyeTr MaccoBO# WJIH 00LEeMHOM J0JIM BLIX0AA MPOJAYKTA PeaAKIHH

OT TCOPETHIECCKHN BO3ZMOKHOI'O.

Brixoa npoykra peakuun OT TEOPETUYECKH BO3MOKHOTO (#7) — 3TO OTHOIIIEHUE MAaCChl
(06bema, KOMUYEeCTBa) peaibHO MOJIYYEHHOTO BEHIECTBA K €r0 TEOPETUUECKU
BO3MOXKHOM Macce (00beMy, KOJTUYECTBY), KOTOPOE PACCUNTHIBACTCS IO YPABHEHUIO
XAMHUYECKOU pEaKInH.

m= Do, 100 %

L —

6.Pacuer TensioBoro 3¢dexkra peakium.
IK30mepmuuecKkue peakyuu — IPOTEKAIOT C BBIACICHUEM TEIUIOTHI +Q
DHoomepmuueckue peakyuu — IPOTEKAIOT C MOTJIOMICHUEM TEIIOTHI —Q

TennoTy peakiuu 3aMUChIBaIOT B KOHIIE YPABHEHUS, HA3bIBAIOT MEN108bIM I hekmom
peaxkyuu, nzmepsiercs B Jx u kJx.




Tepmoxumuueckue ypagHenus — XUMUYECKUE YPABHEHUS, B KOTOPBIX YKa3bIBAE€TCS
Ter1oBo A deKT.

JI1s1 TEpMOXUMHUYECKUX YPAaBHEHUN CYILIECTBYET MPSIMO MPONOPIIMOHATIbHAS
3aBUCUMOCTh MEXK]1y KOJIMYECTBOM MCXOJHOTO BEIMIECTBA U KOJIUYECTBOM
BBIJICTUBIICHCS WJIH MOTJIOIIEHHOM TEILIOTHI.

Ilpunoosicenue 2.

AJITOPUTM pelieHnsi 3a1a9u
1. BHuMarenbHO pOUTUTE YCIOBUS 3a1a4M 2-3 pasa.
2. Kparko 3anumimTe, 4To JaHO (M3BECTHO) M0 YCIOBUIO 33Ja4H, YTO HAJO0 ONPEACIIUTS.
3. BpisiBUTE XUMUYECKYIO CYLIIHOCTD 3a1a4H.

4. CocTaBbTe HCO6XOIII/IMI>I€ AJIL pacucTa YpaBHCHUA BCCX XUMHUUYCCKUX peaKIII/Iﬁ N
(bOpMy.]'IBI B 3aBUCHUMOCTH OT YCJIOBHA 3a1a4H.

5. Ha ocHOBE J10rn4eckoro aHaiausa YCJIOBHA 3ada49U 3alIMIITUTC PACYCTHBIC (bOpMYJIBI,
HCO6XOI[I/IMBI€ AJIs €€ PCIICHUA.

6. OHpGIIeJII/ITG, KaKHNC CANHHUIbI MAaCChI, o0BbeMa WM KOJIMYECTBa BCIICCTBA HauoOoee
paluOHAJIBbHO HMCIIOJIB30BATh B IIE[HHOIZ 3aJa4dc.

7. IIpoBeiuTE MaTEMAaTUYECKHUE PACUYETHI U 3AMUILINATE OTBET.

1. Pemenue 3a1a4 110 XUMHYCCKNM VPABHCHUAM.

Pacdet macchl BelecTBa Wik 00beMa rasa 1o u3BeCTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wik 00beMy OJTHOTO M3 YYaCTBYIOIIUX B PEaKIUU BEIICCTB.
Anzopumm pewienus.
1.3anucats «JlaHo»
2.CocTaBUTh ypaBHEHUE PEAKIIUU
3.Han dopmynamu BemecTB 3anmucaTh 3HaYCHUS U3BECTHBIX M HEM3BECTHBIX BEJIMYUH C
COOTBETCTBYIOIIUMH €IMHUIIAMHA U3MEPEHUS (TOIBKO JJI YUCTHIX BelecTB). Ecnu mo
YCJIOBHIO 33J]a4M B PEAKITUIO BCTYIAIOT BEIIECTBA, COEPIKAIUEe IPUMECH, TO CHavasa
HY>KHO OTPEJICTTUTh COAep KaHNEe YMCTOTO BEIIECTBA; €CIU B 3a7a4e UACT PeUb O
pacTBope, TO CHavayia Hy’)KHO BBIYUCIIUTh MacCy PaCTBOPEHHOIO BEIIECTBA.
4.ITox hopMyaMu BEIIECTB ¢ U3BECTHBIMHA M HEU3BECTHBIMU BETMYMHAMM 3aITUCATh
COOTBETCTBYIOIINE 3HAUCHHSI DTUX BEJIUYHH, HalICHHBIC 110 YPABHCHHUIO PEAKIIUU.
5.CocTaBUTh M PEUIUTH TMPOTOPIIHIO.
6.3amnucarb OTBET.

2.PelieHue 3a1a4 Ha U30bITOK-HEI0CTATOK.

DTarnbl peuIeHHUs:



1.3anucarh ypaBHEHUE PEAKIINH, PACCTABUTH KOA((DULIMEHTHI.
2. Han v nox popmynaMu B ypaBHEHUHU 3alUCcaTh JaHHbBIE IO YCIOBHIO U 110
YPAaBHEHHIO.
3.Haxoaum xoJIM4ecTBO MOJYUYUBIIETOCS BEUIECTBA MO U30BITKY U HEJOCTATKY.
4. HaliTu BelecTBO, UMEIOIIeecs: B U30BITKE, PACCUUTATh €r0 KOJIMYECTBO (Maccy,
00BeEM).
3aoauu.

3agaun yactu C4.
Pacuetsi: macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITU OJTHO U3
BEIIECTB JJaHO B U30BITKE (MMEET MPUMECH ), €CJIU OJHO U3 BEILIECTB JIaHO B BUJIE
pacTBOpa ¢ ONPEAEICHHON MacCCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA.
Oobugue npunyunsvl peuieHuA.
1.CocTaBuTh ypaBHEHNS pEaKUUU TE€X IPEBPALIEHNN, KOTOPHIE YIIOMUHAIOTCS B
YCIOBUU
2.PaccunTarh KOJIMYECTBA U MACCHl YUCTHIX BEIIECTB
3.YCcTaHOBUTH MPUYUHHO-CIICICTBEHHBIE CBS3U MEKY PEAarupyrolUMH BEIIECTBAMU,
TO €CTh OIPECIIUTh — KOJIMYECTB KaKOTO BEIIECTBA TPEOYyeTCs HAlTH, U TI0 KAKOMY U3
pearupyronmx BeniecTB OyAeT MPOU3BOIUTHCS PacyeT
4.IIpon3BecTH pacyeThl 10 YPAaBHEHUAM PEAKIUNA, TO €CTh PACCUNUTATH KOJIUYECTBO
HMCKOMOTO BEILIECTBA, MIOCJIC YEer0 HANTH €ro Maccy Winu 00beM.
5.0TBETUTH HA JIOMIOJTHUTEIBHBIE BOIIPOCHI, CHOPMYITUPOBAHHBIE B YCIOBUU

Pemenne 3agau CS.
Haxoxaenue Mos1eKyJIsipHO (pOpMY.JIbI BellecTBa.
1.0npeoenenue hopmynvl no u38eCHHOMY IJIEMEHMHOMY COCHABY.
l.onpeaenuTh KOJIMYECTBEHHBIN COCTaB BEIIECTBA, T.€. HAUTH KOJUYECTBO KAXKI0TO

AJIEMEHTA, COAEPKAIIeTroCs B ONpe/IeICHHON MOPIIUU BEIIECTRA.

2.0MpeNieNuTh NMpocTeiliee OTHOIIEHUE KOJTUYECTB 2JIEMEHTOB, T.€. HATH poCTeiIe
WHIEKCEHL.

3.CocTaBUTh IPOCTEHTITYIO (POPMYITY BEIECTBA U BHIYUCIUTH €€ MOJISIPHYIO Maccy.
4.0npenenuTh UCTUHHYIO MOJIIPHYIO MAcCy U3 JOTOTHUTEIBHBIX YCIOBHUH.

5. Haiitu k03 PHUIHEHT KPaTHOCTH U ONPEICIUTh HCTHHHYIO (JOPMYITy BEIIECTBA.
2.0npeodenenue popmyivl geuiecmea no nPOOYKmam c2opanus

1.Onpenenuth KOJIMYECTBEHHBIN COCTAB BEIIECTBA, T.€. HAUTH MAcCy M KOJIUYECTBO

BEILIECTBA KAXKJIOTO 3JIEMEHTA, COJIEPKALIEEC B ONPEICICHHOMN MTOPIMU BEIIECTBA
2.0MpeeNuTh MPOCTENIIEE COOTHOIEHUE KOTUYECTB AJIEMEHTOB, T.€. HAUTH
MPOCTEUIINE NHICKCHI

3.COCTaBUTH MPOCTEHITYIO (HOPMYITY BEIIECTBA M BRIUUCIUTE €€ MOJIEKYJISIPHYIO Maccy.
4.0npeaenuTbb UICTUHHYIO MOJISIPHYIO MAcCy U3 IONOJIHUTEIbHBIX YCIOBUM



5.Haiit k0 PuIMEHT KPaTHOCTH U COCTABUTH UCTUHHYIO ()OPMYITy BEIIECTBA.
3.0npedenenue hopmynvl seuiecnea no U3eecHHou 0oulell hopmyne u maccosoi

00.J1€ 00HO020 U3 IJ1EMEHM OB
1.CocTtaBuTh 00111yI0 (POpMYITy BEIIECTBA JAHHOTO Kjlacca

2.3anucaTh BBIPAXKEHUE JIJII MACCOBOM JI0JIM 3JIEMEHTA B COCIMHEHUU U HAUTH
3HAYEHHE UHIEKCA «N).
4.0npeoenenue hopmynnt eeutecmea no €20 peaKuuoOHHoOU CROCOOHOCHU.,

Pemenne momoOHBIX 3a/1a4 CBOUTCS K AJITOPUTMUYECKOMY pacueTy YpaBHCHHUS
PEaKIMK ¢ TEM OTJIMYUEM, 4TO (hOpMyjla HEM3BECTHOTI'O BEIIIECTBA 3alIUChIBACTCS B
o0111eM BU/IE.

KpuTtepun oneHnBaHusi yMeHHM#i y4alIuXcsl peliaTh pacuyéTHbIE 3a1a4u:

Ommemka «5».: B IOTHYECKOM PACCYKACHUU U PCIICHHUH HCT OI]II/I6OK, 3ajla4da pCIIcHa
paluOHAJIbHBIM crrocoOom.

Ommemka «4»: B JOTUUECKOM PACCYKJICHUH U PEIICHUH HET CYIIECTBEHHBIX OLIUOOK,
HO 3aJ1aya periecHa HepaloHaJIbHBIM CIIOCOOOM HIIH JIONYIIIEHO He 0ojiee ABYX
HECYIIIECTBEHHBIX OIITHOOK.

Ommemxka «3»: B JOTHUYECKOM PACCYKJICHUHU U PEIICHUH HET OIIMOOK, HO JIOIyCKAeTCs
CYyIIIECTBEHHAs OIMMOKa B MAaTEMaTHICCKUX pacyueTax.

Ommemxka «2»: UIMEIOTCA CYIIECTBEHHbIE OIIMOKHU B JIOTUYECKOM PaCCYKICHUH U B
pELICHUH.

KpuTtepun onieHMBaHusI NUCbMEHHBIX KOHTPOJbHBIX padoT:
Ommemxa «5».: OTBET NOJIHBIN U MPABUIIbHBINA, BO3MOKHA HECYLIECTBEHHAS! OLIMOKA.

Ommemxa «4»: OTBET HETIOJHBIN WK JIOMYIIEHO HE 00JIee IBYX HECYIMSCTBEHHBIX
OIIHUOOK.

Ommemxka «3»: paGOTa BBIITOJIHCHA HC MCHCC YCM HAIIOJIOBUHY, JOITYIICHA OJ[HA
CymcCTBCHHAaA ommnoKa u ITPpHU 3TOM ABC-TPU HCCYIICCTBCHHBIC.

Ommemxka «2»: paboTa BBIIIOJTHEHA MEHBIIIE, YEM HATIOJIOBUHY, WA COIEPKHUT
HECKOJIbKO CYIIIECTBEHHBIX OIHNOOK.



