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[TOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma Kypca BHEYPOUHOM JesTenbHOCTH «Marust XuMum» paspaboTaHa B
COOTBETCTBHH C TpeOOBaHUSIMH (heJlepaTbHOTO TOCYAaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
ocHOBHOTO 0011ero oopazoBanus (gamee-OI'OC OOO) u HampasieHa Ha HOPMHUPOBAHNE U PA3BUTHE
HCCIIEI0BATEIHCKON KOMIIETCHTHOCTH O0yJafoIuXcs 8-9 KIaccoB.

CTpykTypa AaHHOM paboueil mporpaMMbl COOTBETCTBYET TpeboBaHusAM myHKTa 18.2.2 ®I'OC
H H3MeHeHHsIM (MpUKa3 MuHUCTepcTBa oOpa3oBaHusa ¥ Hayku Poccuiickoii ®emepamumn ot 31
aexadpst 2015 roma Nel577) B ¢deaepanbHOM TroCyIapCcTBEHHOM 00pa30BaTelbHOM CTaHAapTe
OCHOBHOTO 001Iero o0pa3oBaHusl, YTBeP:KAEHHbLIM NpuKa3oM MmuHuUCTepcTBa 00pa3oBaHus W
Hayku Poccuiickoii @enepamuu ot 17 nexabps 2010 roga Ne 1897.

enbro mporpaMMsbl SIBJIIETCA CO3/IaHUE YCIOBHM, 00€CIeUNBAIOIIUX UHTEIICKTYalbHOE
pPa3BUTHE JTUYHOCTH IIKOJbHUKA HAa OCHOBE (POPMHUPOBAHUS HCCICIOBATEIBCKON KOMIETEHTHOCTH
oOyuaromuxcs 8-9 kiaccos; Ipo(UIbHAS OPUEHTAIUS YUAIIUXCS HAa TIPOJOJDKEHHE 00pa30oBaHUs B
npoGUIbHOM (U3HKO-XMMHUYECKOM WM XMMHKO-OMOJOTHYECKOM Kiaccax. llpu wu3yueHuu
JAHHOTO Kypca ydJalluecs CMOTYT MPOSABUTH CBOU MHTEPECH U CKIIOHHOCTH K XUMHUHU U NPUHATH
pelieHrue OTHOCHUTENBHO TMPOJODKCHHUS OOy4YeHHUsI B COOTBETCTBYIOIIEM MPOUIHLHOM Kilacce.
CTouT MOTYEepKHYTh, YTO IEJIBI0 TAKOTO Kypca SIBISIETCS HE CTOJBKO OCBOCHHE KAKHUX-JIHOO
KOHKPETHBIX 3HAHUU, CKOJIBKO BO30YKJIEHHE MHTEpeca K U3yYCHUI0 XMUMHH, CTUMYJIHPOBAHHE
OCO3HAaHHOTO BBIOOpPA XUMHUU KaK OJHOTO U3 MPO(QUILHBIX TPEIMETOB.

3ajauaMu JaHHOUM MPOTPaMMBbI SIBIISTFOTCSI:

*  O3HAKOMHTH yUalTUXCS C Y4COHBIM MAaTEPUATIOM TI0 XUMHUYECKOMY aHAJIU3Y

* Iloka3zath mpuMeHEHHE XMMHUECKOTO aHallu3a B OBITY, B TEXHHUKE, B pa3UYHbBIX chepax
JKU3HU YEJI0BEKA

* Pa3BuBarh uccraegoBaTENbCKUE SKCIEPUMEHTAIBHBIE YMEHHUS YUaIIUXCS

» Jlath mpeacTaBiaeHue yqamuMmces o cneruduke npodeccun XuMuka-iadopanTa

OCo0eHHOCTBIO Kypca JIOJKHA CTaTh €ro B3aMMOCBS3b C DKOJOTHEH M C KU3HEHHBIM
OIIBITOM Y4YalIuXcCs. HaanMep, B X04€ HM3YUCHHUA KypcCa H, OC06€HHO, BO BpPCMs BBIITOJHCHUA
UCCIIEI0BATEIbCKON PA0OTHI yUaluecss MOI'yT UCCIIE0BaTh MUHEPAIbHbIE BOBI.

[Ipy wu3yueHum Kypca ydwaliuecs IPUBJIEKAIOTCS K CaMOCTOSTEIbHOMY IIOMCKY U
CaMOCTOSITETbHOMY H3YyYEHHIO CBOMCTB pazmMuHBIX BemlecTB. OpraHuszaius 3aHsATHS B (Gopme
MIPAKTUYECKOH, J1abOpaTOPHOM M HCCIENOBAaTENIbCKOW pabOThl IMPEIOCTABIAET yYaLUMCS
MaKCHUMAaJIbHYI0 CaMOCTOSITE€IbHOCTh, BO3MOKHOCTh BBIIBUHYTh CBOKO TMIIOTE3y, OOOCHOBATH U

IIPOBEPUTH €€.



PesynbraTom peanuzanuy JaHHOH MPOrpaMMBI SIBJISIETCS Pa3BUTHE HKCIIEPHUMEHTAIBHBIX
YMEHHUH yJanmxcs 1, B TOCIEIYIOIEM, OCO3HAHHBII BHIOODP MTPODHUIIS.
WToru peanuzanuu JaHHOW MPOrpaMMbl MOTYT OBITh ITOJIBEJICHBI HA 3aILUTE yYallUMHCS
UCCIIeI0BaTEIbCKUX PadoT.
Takum  o0Opa3oMm,  JIMYHOCTHBIMH  pe3yJbTATAMM  H3YYEHHUS  IPOTPaMMBI,
00yYarOIUMUCS SBIISIFOTCS:
1) TOTOBHOCTP K OCO3HAaHHOMY BBIOOpY JajbHEHIIEH 00pa30BaTEIbLHON TPACKTOPHUH;
XUMHUYECKOMY MTPOUIIIO.
2) yMeHHue YIpaBlsATh CBOCH MMO3HABATEIBHOM NEATEIHHOCTHIO.
MeTanpeaMeTHBIMH Pe3yJbTATAMH OCBOCHHS TPOTpaMMBbl SIBJIsieTCS (OPMHPOBAHUE
o0mMX  CHOCOOOB  MHTEIJIEKTYaJIbHOW  NIESATEIBHOCTH,  SIBIISIOLIMXCS ~ OCHOBOM
MIO3HABATEJIbHOM KYJIBbTYphl, @ UMEHHO CJIEAYIOIINX YHHUBEPCAIbHBIX YU€OHBIX JeHCTBUIL.
Perynstususie YY/:
e (CamocTosATeNnbHO (OPMYJIHPOBATH LENW 3aHATUS TOCTE TPEABAPUTEIHLHOTO
00CyXICHUS
*  VYuutbea oOHapyKUBaTh U (POPMYIUPOBATH yUeOHYIO PpodiieMy
¢ CocTaBiiTh IPOTHO3 CAMOCTOSITEIHHOTO BBHITIOJTHEHUS 331aHUS
e CocTaBisTh TUIaH BBITOIHEHUST y4eOHOTO UCCIICIOBAHUS
® Pa0oraTe IO IUIaHy, CBEPSATb CBOM JAEUCTBHS C LEJIbI0, NMPOBOAUTH KOPPEKIMIO
NeicTBUI U pe3yIbTaToB, 0OHAPYKUBATh U UCTIPABIIATH OLIMOKU
IToznaBarennbHbie YY/I:
¢ (CaMOCTOATENIFHO BBIABIATH HH(POPMAIUIO, HEOOXOIUMYIO JJISi BBIIOJHEHHS
UCCIIEI0BaHMS
¢ BriOupaTh HEOOXOAMMBIE HCTOYHUKH HH(DOpMAIIIH
e lI3Bnekarh HHPOPMALIUIO, PEICTABICHHYIO BBl pa3HBIX 3HAKOBBIX CHCTEMAax
¢ [IpeoOpa3oBbIBaTh HHPOPMALMIO U3 OJIHOM 3HAKOBOW (hOPMBI B IpyTUe
¢ JlepepabarbiBaTh MOMY4YEHHYIO HH(POPMALHUIO: CpPaBHUBAThb W TIPYNIUPOBATH
(axThl; ONpeaeNATh NPUUNHBI SBICHUN
¢ [lepepabarbiBaTh MOJyYEHHYIO MH(OPMAIHMIO: CTPYKTYpUPOBATh MH(POPMALHIO,
JIeJ1aTh BBIBOJIbI HA OCHOBE 0000IIEHHS 3HAHUM
KommynukaTtuBubie YV /I:
* YMeHHe JOHOCUTH CBOIO MO3MLMIO JI0 APYTHX: TPAMOTHO (POPMYIMPOBATH CBOU
MBICJIM B YCTHOM ¥ IMCBMEHHOM peun
* BrickaspBaTh CBOIO TOYKY 3pPEHHST M TBITaThCd €€ O00OCHOBATh, TMPHUBOISL

apryMEHTHI



e (Cnywarhs Apyrux, 3aJaBaTh BOIPOCHI Ha YTOYHEHHME U NOHMMAHUE, MBITATHCS
OPUHUMATh JAPYTYK TOYKY 3pEHHUs, ObITh TOTOBBIM H3MEHHUTH CBOK TOYKY
3peHus

¢ [InanupoBath yuyeOHOE COTPYAHUYECTBO

¢ CoTpyAHHYaTh B COBMECTHOM pEIICHHM MpoOJaeMbl (3a7auyM), BBITOIHSSA
pa3IUyYHbIE POJIM B TPYIIIIE U YNIPaBIIsisi COOCTBEHHBIM MIOBEJIEHUEM

¢ (OcBanBaTh YMEHHE IIyOJINYHOTO BBICTYIUICHUS

®*  VYuyurbcs paspeliaTh KOH(DIUKTHI, BO3HMKAIONIUME NPH COBMECTHOW paboTe ¢
OJIHOKJIACCHUKAMH

B xone peanusanmu mporpaMMbl Kypca MpeAInoJiaraercsl MpoBeleHHe J1abopaTOpHON
paloThI HAa Ka)KIOM U3 3aHATHUM, TO3TOMY JAaHHBINA KypC HaChIIEH XMMUYECKUM KCIIEPUMEHTOM

n Tpe6yeT HaJIN4ue HCO6XOI[I/IMLIX PCaKTHUBOB " 060py,Z[OBaHI/I$I.

COAEPXAHUE ITPOI'PAMMEBI
1. 3HaKoMHMMCS ¢ XMMHYECKHM aHAJIN30M

[Tpenmert u 3a1a4n aHATUTHYECKON XUMHUU. KauecTBEeHHBIN M KOTMUECTBEHHBIN aHaIU3.
[TonsiTre kauecTBeHHOU peakiuu. [ToHsTHE 00 aHaTUTHYECKOM dPdEeKTe.

Xumuueckasi mocy/a JJisi KAUeCTBEHHOTO aHaJIn3a.

PactBopel.  PactBopumocts  BemectB.  CrocoObl  BBIP@KEHUS  KOHIICHTPAIUH
pacTBOpEeHHOro BelecTBa. PelieHne 3aiay Ha MPUTOTOBICHHE PACTBOPOB IyTEM CMELICHUS
BEILIECTB C BOJIOM.

Dopma opeanuzayuu HeypoyHol OesimeabHOCmu: 3aHATue-0ece1a, 3aHsITHE-TTPAKTUKYM.

2. Y4dumcest pacno3HaBaTh BellecTBa

Kucnots! u ocHoBanus. Bogopoanslii nokasarens. KMCI0THO-OCHOBHBIE HHAUKATOPBI.
Onpenenenne pH ¢ noMonbl0 YHUBEPCAIILHOTO MHIUKATOPA.

AHanu3 pacTBOPOB Ha COJEp>KaHNE aHMOHOB. KauecTBeHHbIE peaklIMK HA pa3JInyHbIe
anuonsl. [ToHsTue o TPoOHOM aHaU3e.

Pemenue 3a1auy Ha pacrio3HaBaHKME BEILIECTB 110 AaHUOHAM.

Knaccudukanus xkatnoHoB u ee kpurepun. Cynbhuanas KiaccupuKaims KaTHOHOB.
KauecTBeHHBIE peakiMy Ha ONpeIeNIEHNEe Pa3InYHbIX KaTHOHOB. KaueCcTBEHHbIE peakuy Ha
OnpeIelIeHUEe MOHOB LIEJI0YHO3EMENbHBIX METAJIJIOB.

(Dopma opearnuzayuu 6H€yp01£H07/7 O0esimelbHOCmIL. 3aH51TI/IC-6CCC,Z[a, 3aHATUC-TIPAKTUKYM.

3. IIpoBoaum ucciieoBaHue



Ananus MMPUPOJHBIX BOJ HA COACPKAHNC aHUOHOB U KATUOHOB aHAJIMTUYCCKUX TPYIIIIL.
’KecTkocTh BOJIBI M CIIOCOOBI €€ yCTPaHEHHUS.

DKkckypcuu B tabopatopuu BY30B u uccienoBareabCKux 1EHTPOB.

BrinonHenue ygammMucs ucclieoBaTeabckoil padoTsl. [lonBeneHue UToros.

@0pMa opearnuzayuu 6H€yp0'{H0ﬁ oessmenbHOCmu: 3aHATUC-UCCICIOBAHUC, 3aHATHC-

AKCKYpPCHSl, 3aHITHE-KOH(EPEHIINSL.

YYEBHO-TEMATHUYECKOE INTAHUPOBAHHUE



Ne Tema Komnuect | [IpoaykTsl gesitensHOCTH
BO 4acOB
1. 3HakoMHuMCS ¢ XHMHYECKHM 7
AHAJIN30M
1.1 [IpenmMer u 3a1a4n aHATTUTUYECKOM 2 OT4eT 0 BBIIOJIHEHNUU
XUMHUH MPaKTUYECKON PabOThI
1.2 3HAKOMCTBO C oCcy 101 o | 1 OTueT O BEINOJIHEHUH
KauyeCTBCHHOI'O aHaJIn3a MPAKTHYECKON pabOThI
1.3 ['otoBUM pacTBOpHI 4 OT4YeT O BHINIOJIHEHUU
MPAKTUYECKON pabOTHI
2. Y4umces pacno3HaBaTh BellecTBa 10
2.1 Kaxk onpenenuts KUCIOTHOCTH 3 OT4eT 0 BBIITOJIHEHNUU
MPAKTHYECKON pabOThI
2.2 Kaxk pacno3nats BemiecTBa 2 OT4eT O BBINIOJIHEHUU
MPAKTHYECKON pabOThI
2.3 [TopoOyem pacrio3HaTh BEIIECTBA 3 OT4YeT O BHINIOJIHEHUU
MPaKTHYECKON paboThI
2.4 Harpwuii, kanpuunii, Marauii? 2 OTuyeT 0O BEHITIOJIHEHUHU
MPaKTUYECKON PabOThI
3. IIpoBoaum mucciieoBaHue 17
3.1 YTo conepKUTCS B MUHEPAIbHOU 2 OT4er 0 BBIIIOJHEHUH
Boze? y4eOHOTO UCCIIEIOBAHMS
3.2 [ToueMy BoJIa MOXKET OBITH KECTKOM? 2 OTueT O BEINOJIHEHUH
y4eOHOTO UCCIICOBAHMS
3.3 OKCKypcHuH 6
3.4 [IpoBonum uccnegoBaHue 6
3.5 3ammra ucciuea0BaTeIbCKUX padoT. 1 [IpesenTtamms
ITonsenenue UTOroB
34
INOYPOYHOE IINTAHUPOBAHMUE
Ne Tema ypoka Kosan4yecTBo yacos Jlara




n/n

Bcero

IIpakTH4eckue
padoThbI

U3y4YeHHs

[Ipenmer u 3amaun
aHAJIUTUYECKON XHUMHHU.
KauecTBeHHLIN 1

KOJIMYECTBEHHBIN aHAJIN3.

IToHgaTne xauecTBEHHOU
peakiuu. [Tonstue 06

aHATUTHIECKOM Y deKTe.

Xumudeckast mocyia Juist

Kau4CCTBCHHOI'O aHaJIM3a.

PactBops1. PacTBOprMOCTB
BEUICCTB.

Cnioco0ObI BEIpaKCHUS
KOHIICHTPAIln!
pPacTBOPEHHOTO BEIIECTBA.

CrniocoObl BBIpaKEHUS
KOHIICHTPALUH
PacTBOPEHHOTO BEIECTBA.

Pemenue 3a1a4 Ha
MIPUTOTOBJICHUE pacTBOPOB
MyTEM CMEIICHUS BEIIECTB C

BOJIOH.

Kucnorsl 1 ocHOBaHUS.

Bonopoansliii mokaszaTenb.
KucnorHo-ocHOBHEIE
WHIUKATOPBHI.

10

Onpenenenne pH ¢ nomoiibro
YHUBEPCAJIHLHOTO UHIMKATOPA.

11

AHanu3 pacTBOpOB Ha
coJiepKaHUE aHUOHOB.
KauecTBeHHBIE peakuy Ha
pasznnuHble aHUOHBI. [loHATHE

0 IpoOHOM aHaJIM3e.

12

Pemenue 3agay Ha
pacro3HaBaHUe BEIIECTB IO

AHHMOHAaM.

13

Knaccugukarus kKaTHOHOB U ee

kputepuu. Cynpduanas




KHaCCH(bHKaHHH KaTHOHOB.

14

KauectBeHHBIE pC€aKnun Ha
OIPCACIICHUC PA3JIMIHBIX
KaTHUOHOB.

15

KauecTtBeHHbBIE peakuyuy Ha
OIpezieIEHUE HOHOB
11€JI0YHO3EMEIIBHBIX
METaJIOB.

16

Harpuii, kanpiuii, Marauii?

17

Harpuii, kanpuuii, Marauii?

18

AHanu3 NpupoIHbIX BOJ Ha
COJIep’KaHUE AaHUOHOB H

KaTHOHOB aHAJIMTHYCCKHUX

TpyIIL

19

Ananuz MNPpUPOAHBIX BOI Ha
COACPIKAaHUC AaHUOHOB U
KaTHOHOB aHAJIMTHYCCKHUX

TpyMIlL.

20

JKecTkOCTB BOABI U CHOCOOKBI €€

YCTpaHEHHUsl.

21

JKecTKOCTB BOABI U CIOCOOBI €€

YCTpaHEHHUsl.

22

DKCKypcHuH B 1abopaTopuu
BVY30B u nccnenoBarenbCckux
IICHTPOB.

23

DKCKypcuu B 1a00paTOpuu
BVY30B u uccinenosaTeabCcKkux
IIEHTPOB.

24

DKCKypCcHUU B 1a00paTOpUu
BVY30B u uccinenoBaTeabCcKux
LIEHTPOB.

25

DKCKypcHuu B 1abopaTopuu
BVY730B u nccinenoBareibCKux
IIEHTPOB.

26

DKCKypcuu B 1aOOpaTOpUH
BVY3o0B u uccieqoBaTenbCKux
I[EHTPOB.

27

DKCcKypcuu B 1aOOpaToOpUH
BY3o08B u nccnenoBaTenbCckux
IICHTPOB.

28

Brmmonnenne YHaluMHuUcCsa




HCCIIeI0BATEIbCKON PabOTHI.

29 BeimonHenue yyammmucs 1
HCCIIEIOBATEIbCKON PaOOTHI.

30 BrinonHenue yyammmucs 1
UCCIIEI0OBATEIbCKON PaOOTHI.

31 BrimonHenue yvammmucs 1
HCCIIEIOBATEIbCKON PaOOTHI.

1 BrimonHenue yvammmucs 1
HCCIIEIOBATEIbCKON PaOOTHI.

33 Brimonnenue ydamuMucs 1
MCCJIEJIOBATEIbCKOM pabOTHI.

34 3aiuTa ucciae10BaTeNbCKIX 1
pabor. [logsenenue nToron

Bcero 34 gyaca 10 gacos
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MeToauuecKkue PEKOMEHAAUHA

Peanuzanust 1aHHON mporpaMMbl MpEroiaraeT COYeTaHHe PasHbIX METOJO0B M (opMm

00y4eHHs1, HO HEOThEMIJIEMOH YacThIO SBISETCS POBEIEHHE JTa00paTOPHBIX PadoT.

Pa3Butue npencraBieHuid 0 XMMHUYECKOM aHAIN3€ OCYIIECTBIISIETCS MapajliebHO
W3YYEHHI0O COCTaBa M CBOMCTB OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPTraHUYECKUX
coenquHeHnil. HaunHate pemieHue 5TOi 3aladyll MOXKHO OJHOBPEMEHHO € (HOPMUPOBAHUS
MOHATUSL YUCMOe Gewecmeo W CcMecb W Ha TPUMEPE TaKUX KIACCOB HEOPTraHWYECKUX
COCIMHEHMM, KaK KHCIOThl M OCHOBaHHS, €lle B & Kacce CJeayeT BBECTU IMOHSTHE -
KauecmeeHnnas peaxyus. Pacmmpenne oObeMa TPENCTaBICHWH O KauyeCTBEHHBIX PEaKIHIX
MO3BOJIIET BBECTH BHUAOBOE TIOHATHE — KauecmeeHuvili auanu3. IlpexycmaTtpuBaercs
BBITIOJIHEHUE YYaIIUMUCA HKCIIEPUMEHTAIbHBIX 337a4 MO PACMO3HABAHUIO WHIUBUYaAIbHBIX
BEIIECTB CIIOXKHOTO cocTaBa (0OOHapyXeHHe BUTAaMUHA A B pacTUTENIILHOM Macie, ButamuHa C B
si0JIOYHOM COKe, BUTaMHUHA D - B KeJITKE KypHHOTO SIHIa).

XapakTepusys COCTaB CMecel, Ba)XHO yKa3bIBaTh, UYTO CBOWCTBAa CMeECEH 3aBUCAT OT
KOJIMYECTBEHHOTO COOTHOILIEHUS KOMIIOHEHTOB, M YTO 3TO COOTHOLIEHUE YCTAaHABIMBAIOT C
MIOMOUIbI0 XMMHUYECKOTO aHanu3a. {7 BBEIEHUS NOHATUS KOIUYECMBEHHbIU AHANU3 CIEHYEeT
naBaTh WH(GOPMAIMIO O KAYEeCTBEHHOM M KOJHWYECTBEHHOM COCTaBE HEKOTOPBIX H3BECTHBIX
cMeceil 1o Mepe U3ydeHus HEOPraHUYECKOW U OpraHNYeCKON XUMUU.

dopmMupoBaHUE MEPBOHAYANBHBIX MPEACTABICHUI O KOTUYECTBEHHOM aHallu3e TpedyeT
BBEJICHUE TIOHITUS MACCO8As U 00bEMHASA 00Jis1 KOMIIOHEHTOB CMECH, MONAPHAS KOHYEHMPayus
pacTBopa, 6000podHbIli nokazamens (pH). Bece oHn HE0OXOAMMBI I OCO3HAHHOTO BOCIIPHUATHS
nH(pOpMallMM XUMHUYECKHX METOJOB KOJMYECTBEHHOTO aHanu3a. Jlpyroe ycioBue — 3HaHHE
OCHOBHBIX 3aKOHOB XMMHUH: COXPAHEHUS MAaCChl, IOCTOSTHCTBA COCTaBa, 3aKOHA JEHCTBYIOLIUX
Mmacc.

Takum 00pa3om, K YUCITy «XUMHUKO-aHATMTUIECKUX» 3a7a4 CJIETyeT OTHECTH:

* (opMmupoBaHHE OOIIMX MPEICTABICHUNA O XMMHUYECKOM aHalIM3€ U O JABYX €ro
OCHOBHBIX BUJaX (Ka4eCTBEHHBIN M KOJTMYECTBEHHBIN aHAIH3);

® 0CO3HaHWE 3HAYMMOCTH aHAJIN3a, KaK CII0co0a HAYYHOTO MTO3HAHUS IIPUPOJIBL;

® [epBO€ 3HAKOMCTBO C METOAAMM aHaiu3a (MACHTU(UKALMU, pa3leleHHs u
KOHIEHTPUPOBAHUSA), M, B YAaCTHOCTH, C HEKOTOPHIMH KayeCTBEHHBIMU
peakuusIMu.

KoneuHno, BbICOKHI YPOBEHb XMMUKO-aHAUTUTUYECKUX 3HAHUM IIKOJIBHUKOB HE CAMOLIEIIb,
HO €T0 JIOCTH)KEHHE CTIOCOOCTBYET U 3(h(PEKTUBHOMY YCBOCHHIO BCETO y4eOHOTO MaTepualia o

XUMHUH, U PA3BBUTUIO TBOPUYCCKUX CIIOCOOHOCTEN M TMYHOCTHBIX KaUeCTB ydyaliuxcs.



Tema «IIpeomem u 3a0auu anaiumuiecKol Xumuuy npeonoiazaem 3HaKOMCTBO C IIpaBHIaMH
OXpaHbl TpyJa ¥ TEXHUKH O€30MacHOCTH (CM. MPHIOXKEHHE K JaHHOW Mporpamme).
JleMOHCTpanusi HECKOJIBKMX KAa4YeCTBEHHBIX PEAKIUi MPEeIOCTaBISIET yYalluMCs BO3MOKHOCTh
MOJIYYUTh TPEJCTABICHUE O NMPU3HAKAX AHAIMTHUYECKUX peakimid. PexoMmenmyercs momo0parh

pcaknuuu € pasiniHbIM AaHAJIIUTUICCKUM 3(1)(1)€KTOM; BhBIIIaACHUEC OCaJJKa, U3BMCHCHUC LIBETA U T.[.

Tema «Xumuueckaa nocyoa 014 anaau3ay NpeaNogaracT 3HaKOMCTBO C ITOCYJI0M JUIsl aHAIHU3a.

Hocyga JJIA Ka4YE€CTBEHHOI'O aHaJln3a

1) mpoOupka A BHIIOJTHEHUS peakLuil B pacTBOpPax;

2) mpoOupka Jisl OTJIEICHHUS 0caika OT PacTBOpA LIEHTPU(DYTUPOBAHUEM;

3) mumeTka s 0TOopa U MEepeHECEHUsT YaCTH pacTBOPa;

4) xonba A pacTBOPOB;

5) cTakaHUYWK JJIs TBEPABIX BEIIECTB;

6) yCTpPOMCTBO aJisi OOHapy»)eHust nona NHy';

7) cTynka AJjis pacTUpaHUs U U3MENbYeHUs TBEPABIX BEILIECTB;

8) dapdoposas vameuka s BhIMapUBaHUS PacTBOPA;

9) BopoHKa /I (PUIBTPOBAHUS PACTBOPA;

10) mpenMeTHOE CTEKIIO I MUKPOKPUCTATUIOCKOITMYECKUX PEaKIIHii;

11) ycTpoiicTBO AJ1s MPOBEACHUS PEAKIIUiA C BBIZCIICHUEM ra3a, HarpuMmep, s
12) o6uapysxenust COs> - HOHOB;

13) HuXpoMoBasi IPOBOJIOYKA JIJIS1 BBIIIOJIHEHUS MTUPOXUMHUUYECKUX PEAKIIN;
14) manouka ¢ TynbIM KOHUUKOM JIJIsl IEPEMEIIMBAHUS PACTBOPA B MPOOUPKE;
15) manouka ¢ TOHKMM KOHYUKOM JIJIS1 BBITIOJIHEHUSI MUKPOKPUCTANTIOCKOTTMYECKUX

peaKLui.

Tema «l'omogum pacmeopvr». Ha TEOpeTHUECKOM 3aHATHM AaKTYaJIU3UPYIOTCS TOHSTUSA
«pacTBOpP», «KOHLEHTpAIMs pacTBOPEHHBIX BewlecTB». Bo BpeMs 1abopaTopHbIX padboT
ydalquecs: JOJDKHBI IPUTOTOBUTH HECKOJBKO pAacTBOPOB, KOTOpPbIE MOIYT OBITb HUMHU
UCIOJIb30BaHbl B AajbHeWnIeM. Pacu€THbple 3agaun, KOTOpbIE MOXHO MCIIOJIb30BaTh B PAMKAX

JJAHHOU TE€MBI IMIPHUBCACHLI B ITPHUIIOKCHHUU K ﬂaHHOﬁ Iporpamme.
Tema «Kak onpedefmmb Kucaomnurocmsp) 110CBALICHA OIIPCACIICHNIO KUCIIOTHOCTH BCIICCTB.

Bo BpeMs maGopaTopHBIX paboT ydammecst paboTaroT KaK CO 3HAKOMBIMHU UHANKATOPAMH,

TaK U ¢ YHUBCPCAJIbHBIM.



Tema «Kax pacnosnamsp eewjecmeay» TPEANIONAracT U3y4eHUE KAYECTBEHHBIX pEaKIUi Ha
yKa3aHHbIE B IporpaMMe HOHbI. Bo BpeMs 1abopaTopHbIX paboT yyamuecs 3HAKOMSTCS ¢ STUMHU
pEaKIMAMH, 3allUCBIBAIOT BCE aHAIUTHUYECKUE H(PQPEKTHI, PELIAtOT SKCIIEPUMEHTAIbHBIE 3aJjaui

Ha pacliO3HaABAHUC BCUICCTB.

Tema «Umo cooepricumca 6 MuHepanvHOU 600e» TPEIINONAraeT HCCIEeIOBaHHE TaKOro
IPUPOIHOTO OOBEKTa Kak MHUHEpajbHas BoJa. BaXHO maTh yyamumcs HpeACTaBICHUE O TOM,
KaKHie MOHBI OOBIYHO COJEPKATCS B MMPUPOTHON BOJIE U KaK MX MOXKHO MACHTU(DUIMPOBATH. [
HCCIIe0BaHUS HEOOXOAMMO TIPEIJIOKHUTh BOAY ¢ BhICOKOW MuHepanu3anueil (Eccentyku Ne 17).

HJ'IH OIIPCACIICHUA HAJIUYIMUSA HOHOB JKCJIC3a ITOAXO0AUT BOAA ((HOJ'IIOCTpOBO))

Tema «Ilouemy e600a modxicem oObimb dHcecmkou?» PaccmaTpuBaeTCsi BakHas TMpooOsiemMa
KECTKOCTH BOJbl. MOXKHO TPEIIOKHUTh CIEAYIOIINE CIOCOO0bl YCTpaHEHHUs KapOOHATHOM
YKECTKOCTH: KUIISTYEHHE, B3aUMOJICMCTBUE C M3BECTKOBOW BOJIOW, B3aUMOJICHCTBUE C PACTBOPOM

KapOoHaTa HaTpHUs

Ikckypcuu. Monynb B 00bE€Me 6 4acoB B MpOrpaMMe OTBOJIUTCS Ha TMOCEHICHUE XUMHUYECKHX
nmabopaTopuii  00pa30BaTEBHBIX YUPESKICHUNW CPETHETO M BBICIIETO MPO(ECCHOHATLHOTO
oOpazoBaHus (yueOHbIE U HAayYHbIE), HAYYHO-UCCIIEA0BATEIbCKUX OpraHu3auii. (3 3KCKypcHn).
Ecnu manHOe mporpamMma mpejjaraercsi ydamumcs 8 Kiacca, TO PEKOMEHAyeM IPOBOAUTH

9KCKYPCHH TOCJIE paCCMOTpEeHHs TeM | u 2.

Tema «Ilpoeodum uccnedoganue» NPEANOAracT BBINOJIHEHUE HWHIAUBUAYAIbHOM paboTy MO

HCCJIEIOBAHUIO CBOWCTB BEIIECTB.

3aKIIOUYNTEILHOE 3aHATHE TIOCBAMIIACTCA 3aIUTEC UCCICIOBATCIbCKHUX pa60T ydanuxcs.



