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1.IlosicHUTe/IbHAA 3ANIMCKA

1.1. Pabouass mporpaMMa Kypca BHEYPOUHOM MAESATEIBHOCTH «XHUMHUS B 3a/ladax»
pa3paboTaHa Ha OCHOBE TuTaHa BHEYypo4HoU nestenbHocTH ['BOY mxomsr No575 Ilpumopckoro
paitona Cankrt-IlerepOypra B COOTBETCTBUU ¢ TpeOOBaHUIMH (heepaTbHOro rocyaapCTBEHHOTO
00pa30BaTeIHLHOrO CTaHAApTa OCHOBHOT'O OOIIEro 00pa3oBaHMsL.

Pabouas mporpamMma 1O KypCy BHEYPOYHOH JCATCIBHOCTH «XHUMHS B 3aJladax»
MpelHa3HaYeHa Ui yqdamuxcs 9 Ki1accoB 00pa3oBaTEIbHOTO YUPEKICHHUSL.

Hampasiienue mporpaMmbl: OOLIEHHTEIICKTYaTIbHOE

1.2. Ha peanu3zanuio TaHHOTO Kypca OTBOAUTCS | 4ac B HEAEII0 BO BTOPOM MOJYTOIUH
yaeOHoro rojaa. [Iporpamma paccuntana Ha 17 4acos:
- 9 knmacc — 17 yacoB

1.3. Llenb mporpaMMbl JaHHOTO Kypca: GOpMUPOBAHHUE Y YHALTUXCSd YMEHHI U HAaBBIKOB
[0 PEIICHUIO PAaCUETHBIX M TMPAKTHUYECKUX 337a4 U YOPAKHEHUH IO XUMHUH 0a30BOro H
MOBBIIICHHOIO  YPOBHEM  CIIOKHOCTH,  pPa3BUTHE  II0O3HABATEJIBHOM  AKTUBHOCTH U
CaMOCTOSATEIIbHOCTH.
3azauamMy JaHHOTO Kypca sIBJISIOTCS:

-pa3BuBaTh y  OOydYalOMIMXCSl HABBIKK  CaMOCTOSITEIBHOTO  ONpEACTCHHS  IEJH,
(dbopMynupoBaHUsS COOCTBEHHBIX 3a/lad B O0pa3oBaTeIbHOM JEATEIbHOCTH M IKU3HEHHBIX
CUTYaLUsX;

-OCYIIECTBIIATH OCO3HAHHBIN BEIOOP 00pa30oBaTeIbHOM U PO(ECCHOHATBHON TPAEKTOPHUH;

-pa3BUBaTh YMEHUS U HAaBBIKM KOMILJIEKCHOI'O OCMBICICHUS 3HAaHUW W HMX IPUMEHEHHE IPU

pELICHNH 3a7a4 U YIIPAKHEHU;

-MCCIIEI0BaTh U AHAJIM3UPOBAaTh AJITOPUTMBlI PEILIEHUS THUIIOBBIX 3ajad, HaXOJUThb CIIOCOOBI
pelieHrs KOMOMHUPOBAHHBIX 3a/1a4;

-chopMHpOBaTh IENOCTHOE MPECTABICHUE O MPUMEHEHHUH MAaTEeMAaTUYECKUX Y#iiU HABBIKOB
[P pEIIEHUH XUMHUUYECKUX 3a/a4;

-CII0COOCTBOBaTh (POPMHPOBAHUIO HABHIKOB KOMMYHUKALIUM W COTPYJHHYECTBA B MpoOliEcce
COBMECTHOM paboThI

1.4. bayuibHas cucTemMa OLIEHUBAHUS 3HAHUM U YMEHHMM ydaliuxcs OTCYTCTBYET.

Cucrema olleHMBaHUS PE3yJIbTAaTOB BHEYPOUHOM NEATEIBHOCTH yUYaIIUXCS OCYIIECTBISETCS
cornacHo [lomoxkeHnt0o O pEHTHHrOBOM CUCTEME OLEHKH PE3yJIbTaTOB BHEYPOUHOU
NEeSATENbHOCTH.

1.5. Ilimannpyemsle pe3ynbTaTsl

JIN4YHOCTHBIE pe3y/IbTaThl:
- IPUHUMATh PELICHUE B UPE3BBIYAMHBIX CUTYallUsIX HAa yIeOHBIX 3aHATUSAX, OBITY;
- OCYUIECTBJISITh CaMOOOPa30BaHNE, CAMOOLIEHKY U CAMOKOHTPOJIb;
- coOMIOIaTh HOPMBI COTPYAHHYECTBA B KOMAH/IE;
-popMuUpOBaTH OTBETCTBEHHOE OTHOLIEHWE K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
o0ydJaromuxcss K CaMOpPa3BUTHIO M CaMOOOpPA30BAaHHMIO HA OCHOBE MOTHBAIMU K OOYUEHHIO M
MMO3HAHWIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHUIO JTANbHEHICH WHIANBUIYaTbHON TPAaeKTOPUHU
o0pazoBaHus Ha 6a3e OPUEHTUPOBKU B MUpe npodeccuii 1 npodhecCHOHATBHBIX MPEINOYTEHUH C
Y4E€TOM YCTOMYMUBBIX II03HABATEIIBHBIX HHTEPECOB;

-MOTHUBALIM YUYEHHS, yMEHue YIIPABJIATH CBOEH ITO3HABATEIIbHON
JIeATeNbHOCTbIO, KOMMYHUKAaTUBHAs KOMIIETEHTHOCTh B IIpoliecce 0o0pa3oBaTelbHOW, yueOHO-
HCCIIEA0BATEIBbCKOM, TBOPUECKOM U IPYTUX BUJIOB ACSATEIBHOCTH.

MeranpeameTHble pe3yJibTAThI:

Pecynamusnvie VY]] obyqarommiicst HayduTcs:
- CaMOCTOATEIbHO CTAaBUTH II€JIb, MPEOOPA30OBBIBATH W pEIIATh IMPAKTUYECKYIO 3ahady IO
anropuTMy, GOpMyJIUpPOBATH BHIBOABI.
- YMEHHME OIpEeNesaTh IOCIIEeI0BAaTEIbHOCTh JEUCTBUI, ONPEAEIATh MOCIEA0BATEIbHOCTh
BBINIOJTHEHUS IEHCTBUM, COCTABIISITh POCTEHIIYI0 HHCTPYKIIMIO U3 2—3 11aroB.
- 00HapyXuBaTh U (POpMyIUPOBATH YUeOHYIO TPOOIEMY MO PYKOBOJICTBOM YUUTETIS.



- CTaBUTH 1IeJIb AEATEIbHOCTH Ha OCHOBE MOCTaBJICHHOM MpOOJIEeMBbl M MpeisiaraTb HECKOJIbKO
CHoCcO0OO0B €€ TIOCTHKEHUSI.
-OCYIIECTBJIATH BHIOOP perIeHus MpoOIeMHONM CUTYAIIUH B X0JIe 00CYKASHUS
- CaMOCTOSITEIbHO OCYILIECTBIISATH IO3HABATEIBHYIO PEPIIEKCHUIO.
Iosnasamenvuvie YV/[ O0yqaroniuiicss HAyIUTCS:
- CaMOCTOSITENIBHO ONPEAEIATh LIEIM U COCTABIIATh IUIAHBI, ONPEAEIATh CPENCTBA M CIOCOOBI
peanzanuu yueOHO- UCCIEI0BATENbCKOM 1 MPOEKTHOM A€ATEIbHOCTH;
- CTPOUTH JIOTUYECKOE pPACCYKJIEHUE, BKIIOYAIOIEe YCTAaHOBIIEHHWE MPUYMHHO-CIEICTBEHHBIX
CBA3EH.
- CaMOCTOSITEIbHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAESITEIbHOCTb.
- CAMOCTOSTEIbHO YCTAHABIMBAThH CBSI3b MEXK/1y CTPOCHHUEM U CBOMCTBAMHU BEILIECTB, ONPEACTATh
00J1aCTH UX UCIOIH30BAHUS.
-CaMOCTOSITEJIbHO OCYILECTBIATh MH(OPMAIMOHHO- MMO3HABATENIbHYIO NIEATEIbHOCTh, BKIIIOUas
YMEHHE OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHKAX WH(GOpPMAIMU, KPUTUUYECKH OLIEHUBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO, MTOYyIaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB.
- MPOBOAMTH HAOJIIOJIEHUE U HKCIEPUMEHT IO0J] PYKOBOJCTBOM YUHTEINs; JaBaTh ONPEEICHHUS
MIOHSITHSIM;
- 0000m1aTh TOHATHS — OCYILECTBIISET JIOTMYECKYIO OIEpaluio Iepexona OT BHIOBBIX
MPU3HAKOB K POJAOBOMY IOHSATHIO, OT TMOHSTHS C MEHBIIUM OOBEMOM K TMOHATHIO C OOJIBIIUM
00BEMOM;
Kommynurxamuenvie YVJ]:
- CaMOCTOSITENNBHO J€NIaTh BBIBO/I.
- B3aMMOJIEHCTBOBAaTh B IPOLECCE COBMECTHOM MAESITEIbHOCTH, YYUTHIBATH IMO3ULIHUU JIPYTHX
YYaCTHUKOB JESATEIbHOCTH.
- (opmynupoBaTh COOCTBEHHOE MHEHHME M MO3HUIIMIO, apryMEHTHPOBAaTh €€ NpHU BBIPaOOTKE
00I111eT0 pelIeHNs B COBMECTHOM JEATEIbHOCTH.
- OCYILECTBJISATh B3aMMHBI KOHTPOJb 32 MPOLECCOM M Pe3yiIbTaToOM JESATENbHOCTH IO
BBIPA0OTaHHBIM KPUTEPHSIM B CAMOCTOSITENIHHO.
- BJIAJETh SI3bIKOBBIMU CPEJICTBAMH — YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOK TOUYKY
3peHusl, UCTONIb30BATh a/ICKBATHBIC SI3BIKOBBIE CPEJICTBA.
BBIyCKHUK TTOTYYUT BO3MOXKHOCTh HAYYUTHCS:
- BBIJICNISATH aTbTEPHATUBHBIC CITOCOOBI JOCTIDKEHUS 1IENH M BBHIOUpaTh Hanbomnee 2 eKTHBHBIN
croco0;
-aJIeKBaTHO OLICHMBATh CBOM BO3MOYKHOCTHU JIOCTHMIKEHUS LEIM ONPENCIEHHOM CIIOKHOCTH B
pa3NUYHBIX chepax CaMOCTOATEILHON ACATEIbHOCTH;
- TPOAYKTUBHO pas3pemiaTh KOH(MIUKTHI Ha OCHOBE Y4€Ta HMHTEPECOB M IMO3UIUH BCEX
YYaCTHUKOB, ITOMCKA U OLEHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus! KOH(IMKTOB;
- OpaTh Ha ceOst MHUIIMATUBY B OPraHU3allMi COBMECTHOTO JIEUCTBHUS (JI€710BOE JTUACPCTBO);
IIpenmeTHbIe pe3y/bTAaThI:
- aHaJM3UpOBaTh COCTaB, CTPOCHHME W CBOWMCTBA BEIECTB, MPUMEHSSA IMOJOKEHUS OCHOBHBIX

XUMHYECKHUX TEOPHM: XMMHUYECKOrO CTPOCHHUS OpraHMdeckux coenuHeHuii A.M. byrtneposa,
CTPOEHMSI aTOMa, XUMHUYECKONCBSA3H,

— YCTaHaBJIMBaTb NPUYMHHO-CIECJICTBEHHBIE CBA3M MEXJY CBOWCTBAMM BEIIECTBA U €rO
COCTaBOM, U CTPOECHUEM;

— MPUMEHATh IpaBWJIa CHCTEMATHYECKOM MEXAYHAapOAHOM HOMEHKJIATypbl KaK CpeacTBa
pa3auyueHus U UACHTU(DUKAIIMKY BEIIECTB [0 UX COCTaBY U CTPOCHHUIO;

— COCTaBJATh MOJEKYJSPHbIE W CTPYKTypHblEe (HOpPMYJbl OpPraHUYECKUX BEIIECTB Kak
HOocUTelne HH(OpMAallMM O CTPOEHUU BEIIECTBA, €ro CBOMCTBAX M NPUHAUIEKHOCTH K
OIIPEJIEIIEHHOMY KJIacCy COeTMHEHUH;

— MPUBOAUTH MPHUMEPHl XUMHYECKHX PEaKIHi, PacKpbIBAIOIIMX XapaKTEPHbIE XUMHUYECKHE
CBOMCTBA OpPraHMYECKMX BEIECTB M3YYEHHBIX KJIACCOB C LENbI0 HMX MJICHTHU()UKALUU U



00BsICHEHHSI 00JIACTH TPUMEHEHNS,

—OonpeAcidATb MCEXAaHU3M PpPCAKIIMKU B 3aBUCHUMOCTU OT yCJIOBI/Iﬁ MNPpOBCACHUA PpCaKUu H
IIPOrHO3UPOBATHE BO3SMOKXHOCTDb IMPOTCKAHUA XUMUYCCKUX peaKuHﬁ Ha OCHOBE THIIa XUMHUYECKOM
CBS3U U aKTUBHOCTHU PCArcHTOB;

—yCTaHaBJIMBaTh 3aBUCHMOCTb PEAKIMOHHON CIOCOOHOCTH OPraHMYeCKHX COEIMHEHUH OT
XapakTepa B3aUMHOI'O BIIUSHHS aTOMOB B MOJIEKYyJaX C LEJIbI0 NMPOrHO3UPOBAHUS HPOAYKTOB
peakuuu;

— YCTaHaBJIMBATh T'EHETUYECKYIO0 CBs3b MEXIY KJaccaMM OpraHMYeCKUX BEIIECTB JUIs
00OCHOBaHUSl TMPUHIMIHAIBHON BO3MOXKHOCTH IOJYYEHHMsS OpPraHUYECKUX COETUHEHUU
3aJJaHHOT'0 COCTaBa M CTPOCHHUS;

— HIPUBOIUTH IMPUMCPEL OKHUCIHMTCIBbHO-BOCCTAHOBHUTCIbHBIX peaKI_II/Iﬁ B mpupoxac,
MMPOU3BOACTBCHHBIX ITPOHCCCax U KUBHCACATCIbHOCTH OPraHN3MOB;,

— AHaJIM3UPOBATH PE3YJIbTATbl XUMHUYCCKOI'O SKCIICPUMCEHTA 11O PACIIO3HABAHUIO W ITOJIYYCHHIO
OPraHn4CCKHUX BCIICCTB, OTHOCAIIUXCA K pa3JIMYHBIM KJIaCCaM COGI[I/IHGHI/Iﬁ.

— TMPOBOJIUTH PacyeThl HA OCHOBE XMMHYECKHUX (OpPMYN M YpaBHEHHH pEakIuil: HaXxOXIACHUE
MOJIEKYJISIPHOH (HOPMYIIBI OPraHMYECKOTO BEIIECTBA MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJSAIIMX B €r0 COCTAB, WIH IO MPOAYKTaM CTOPaHMs; PacdyeTbl MacCOBOW JIOJIH
(Macchl) XUMHUYECKOTO COSAMHEHUSI B CMECH; pacdeThl Macchl (00beMa, KOIMUeCTBa BEIECTBA)
MIPOAYKTOB PEaKIMM, €CIU OJHO M3 BEIIECTB JAaHO B M30BITKE (MMEET NMPUMECH); PACUETHI
MaccoBOM WM OOBEMHOM J10JIM BBIXOJAa MPOAYKTA pPEaKUU OT TEOPETHUECKH BO3MOXKHOIO;
pacueTsl TeraoBoro 3ggeKra peakiuu; pacyeTbl 00bEMHBIX OTHOIICHUN ra30B IPU XUMUYECKHX
peaknmsx; pacuersl Macchl (00beMa, KOIUYECTBA BEIIECTBA) MPOJYKTA PEAKLUH, €CIU OJIHO U3
BEILIECTB JIAHO B BUJIE PACTBOpA C ONPEAECICHHOW MAaCCOBOM JI0JIEH PAaCTBOPEHHOIO BEILIECTBA;

— MHCIIOJIB30BATh METOJbl HAYYHOI'O TMO3HAHMS: aHAJIU3, CUHTE3, MOAEIUPOBAHUE XHMHUYECKUX
IPOLIECCOB M SIBJICHUM — MpU pElIeHHH Y4yeOHO-HCCIEI0BATENbCKUX 3a/ad IO H3YyYEHUIO
CBOMCTB, CITOCOOOB MOJIYYE€HHUS U PacllO3HABAHUS OPTraHUYECKUX BEILIECTB;

- OCYHIECTBJIATH TMOMCK XHWMHUYECKOM WHQOpMAIMK 1O Ha3BaHUSAM, HAECHTU(DUKATOpaAM,
CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

—KPUTUYECKH OIICHUBATHh U HHTEPIPETUPOBATH XUMUYICCKYIO WH(DOPMAIIHIO, COJIEPIKAIIYIOCS B
COOOIIEHUsIX CpeACTB MaccoBoil uHpopmanuu, pecypcax HHTepHeTa, Hay4HO-IOMYISIPHBIX
CTaThsIX C TOYKHU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIENAX BBISBICHUS OMIMOOYHBIX
CyXJeHU U (OPMUPOBAHUSI COOCTBEHHON TTO3UITUH;

—yCTaHaBIIMBATh B3aMMOCBS3M MEXIy (akTaMud U TEOpHeH, MPUUYMHON U CIEACTBHEM MpHU
aHalM3e NPOOJEMHBIX CHTyallMid ¥ OOOCHOBaHMHM MPUHUMAEMBIX pEIICHH Ha OCHOBE
XAUMHUYECKHX 3HAaHUM;

- TMPOTHO3UPOBATh BO3MOXKHOCTH IMPOTEKAHHS OKUCIUTEIHbHO- BOCCTAHOBUTEIBHBIX pPEaKIINid,
JIeKANINX B OCHOBE MPUPOIHBIX U IPOU3BOACTBEHHBIX MTPOIIECCOB.

2. TemaTnyeckoe MJIIAHUPOBAHHE

KosimuecTBo 4acoB
Pazjeanl, TeMbl ABTOpCKasi PaGouan
nporpamMMa nporpamMMa
10knacc 17
1 | Pemenune pacueTHbIX 3a7a4  Ha BbIBOA (DOPMYIIBI 5
BELIECTBA U HA TEPMOXMMHUYECKHE YPABHEHUS
2 | PemieHWe pacyeTHBIX 3a7ad C HCIOIb30BAHUEM 12
XUMHYECKHX YPaBHEHUHN




3. Conep:kaHue mporpaMmsbl Kypca «Xumus 6 3a0auax»

1. Pemienue pacueTHbIX 32/1a4 Ha BbIBOJA (popMYy.ibl BellleCTBA U HA TEPMOXUMUYECKHE
ypaBHeHud (5 4).

BriBon (opMyIibl BemiecTBa MO0 MacCOBBIM JOJISIM 3JIEMEHTOB JaHHOI'O BellecTBa. BuiBoa
(dopMynbl BelIeCTBa MO MAacCOBBIM JIOJSIM 3JIEMEHTOB JIaHHOI'O BEIECTBA M OTHOCHUTEIbHOM
IUIOTHOCTH TapoB JAaHHOrO BemiecTBa. BeiBoj (opmysbl BemecTBa mo macce U (Miu) o0beMy
MCXOTHOTO BEIIECTBA W IMPOAYKTOB CropaHus. PacdeTsl Mo TEPMOXHMHYECKAM YpaBHEHUSIM.
KoHTposnb 3HaHUi, yMEHH, HABBIKOB.

2. Pemienne pacyeTHbIX 32124 € HCNOJIb30BAHNEM XUMU4YeCKHUX YpaBHeHUil (124)

BriBog ¢opmynsl BemiecTBa MO M3BECTHOM Macce (00beMy, KOJIHYECTBY) HCXOTHOTO
BellecTBa M MpoAyKTa peakuuu. HaxoxzaeHue maccel (00beMa) NPOAYKTA PEAKIUHU, €CIU
M3BECTHBI MaccoBas (0O0bEeMHas) JONHM BBIXOIAa W HAa0OOpOT, HAXOXKIEHUE Macchl (00Bema),
HCXOJHOI0 BEIECTBA, €CJIM M3BECTHBI Macca (00beM) MpoJyKTa U MaccoBas (00beMHast) 10JIU
BbIxona. Pemenue 3amau ¢ ucnonb3oBaHueM MoHATUA «30bITOK — HemocTaTok». 3ajayu Ha
CMECH BEIECTB, €CJIM KOMIIOHEHThI CMECH MPOSBISAIOT HE CXOJHBIE CBOMCTBA. 3a/1aun Ha CMECH
BEIIIECTB, €CITM KOMITOHEHTBI CMECH MPOSBIISIOT CXOAHBIEC CBOMcTBa. KOMOMHMPOBAaHHBIE 3a/1a4H.
KonTpomnb 3HaHMI, yMEHUH, HABBIKOB.

KAIEH/IAPHO - TEMATHYECKOE INIAHHPOBAHHE
KYPCA BHEYPOYHOMH IEATEJIBHOCTH «XHUMHUA B 34/TA9AX»
9 KJIACC

IInanupyem Hara

Ne n/m Tema ypoka
as jgara NpoBeIeHN s

Tema 1. PemieHue pacyeTHbIX 32124 Ha BIBOJ (opMyJibl
BELECTBA U HA TEPMOXMMHUYECKHe YpaBHeHHs (5 yacoB)

Pons u mecto PAaCUCTHBIX 3aJa49 B CUCTEMC O6y‘leHI/I$I

1. 1. .
XUMHUHU U IPAKTHYCCKOU KMU3HH. Tunel 3a1a4.
Brrancnenue C HCIIOJIB30BaAHHUEM TIOHATUH
2. 2. «KOJIHUYCCTBO BCIICCTBA», «YHCIIO ABOFaI(pO»,

MOJIIpHAsi Macca, MOJISIPHBIN 00bEM.

Beruncienne MaccoBoi JOJMIM XMMHYECKOTO 3JIEMEHTA
3. 3. | B coenmHeHMM U BbIBOJ (HOPMYJIBI BEIIECTBA I10
MacCOBBIM JIOJISIM DJIEMEHTOB B HEM.

BBIBO,Z[ (bOpMynBI BCIICCTBA I10 MaCCOBBIM JOJIIM
9JICMCHTOB JaHHOI'O BEIICCTBA

4. | 4.

OO6o00mmenus, cucremarusanusi ymeHuil. Pemienue
3a/1a4 110 TeMe.

5. 3.

Tema 2. Pemenme pacyeTHBIX 3aJa4 C MCHOJIb30BAaHHEM
XMMH4YecKuX ypaBHeHnuii (12 yacoB)

Bbruuciienuss Maccbl (Kolnu4ecTBa, 00bema) BElIeCTBa
6. 1. | mo M3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OIHOTO
M3 BCTYIIUMBIIHNX B PCAKIHUIO.

Brruncnenus Maccol (KoianuecTBa, o0beMa) BellecTBa
7. 2. |0 UW3BECTHOMY KOJHYECTBY (Macce, o00beMmy)
MOJTYYHMBHIUXCA BEHICCTB B PE3YIILTATC PCAKIINHU

BreiBon Qopmynel BemecTBa MO HW3BECTHOM Macce
(00beMy, KOTMYECTBY) MPOAYKTA PEAKIINHU

BriBog ¢Qopmynbl BemiecTBa IO HM3BECTHOM Macce
(06beMy, KOTMYECTBY) MPOIYKTA PEAKIIHH

10. | 5. | BeiBon ¢opMynbsl BelecTBa 1O HM3BECTHOM Macce




(o0beMy, KONMHMYECTBY) MCXOJHOTO BEIIECTBA W
MPOAYKTA PEAKIIUU

Haxoxnenue Maccbl (00beMa) TPOIYKTa peaKIHH,
€CJIM U3BECTHBI MAacCOBasi I0JIM BBIXOJa

11. | 6.

Haxoxaenne macchl (00beMa), HCXOMHOTO BEIIECTBA,
12. | 7. | ecnu u3BecTHBI Macca (00beM) MPOJYKTa U MaccoBas
JIOJIA BBIXOJIA

Haxoxnenue wmaccel (00bema) MPOAYKTa peaKIvu,
€CJIM U3BECTHHI 00BEMHAsI JTOJIM BBIXOJIA

13. | 8.

Haxoxnenne maccel (00beMa), HCXOTHOTO BEIECTRaA,
14. | 9. | ecnu u3BecTHHI Macca (00bEM) MPOAYKTa U O0ObEMHAS
JIOJIH BBIXOZa

Pemenue 3a1a4d C HCIIOJIBb30BaHHUECM IIOHATHUA

15. | 10.
«M30BITOK — HETOCTATOKY

Boruncnenne Maccel (0ObemMa WM KOJIMYECTBA)
16. | 11. | mpogykTa peakiyu, €CIM OJHO W3 pPearupyromrux
BEIIECTB JIAHO B M30BITKE.

O0o0menus, cucremaTuzanus yMmeHuid. Pemenue
3aJ1a4 10 TEME.

17. | 12.

YueOHO-MeTOAM4YEeCKOe o0ecriedyeHue
s yaurens
1. Kyamenko H.E., Epemun B.B.. COopHuK 3a7au mo xumuu ¢ pemenusmu 8-9 kmace, - M.:
«Onukc 21 Bex» , «Mup u oOpazoBanue»; 2005.
2. Xomuenko I'. II., Xomuenko M.I'. COopHUK 3a1ay ¥ YIPOKHEHUH MO XUMUU JJI CPEIHEH
mkoabsl. M.: Hosast Bosnna, 2002.
3. Xomuenko I'. I1., Xomuenko WN.I'. COOpHHK 3a/1a4 IO XUMHUU JIJIS1 TOCTYIAIOIINX B BY3bl. M.:
Hosas Bomaa, 2002.
4. HE. Ky3neuoBa, A.H. JIéBkuH. 3amayHuk 1o xuMmMuu. 9 kjacc, I ydalluxcs
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