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YUHUTEIIEM XUMHUHU
Konecankosoit CBetitanoit IBaHoBHOU

c. ConpnaTto-AJeKCaHIPOBCKOE
2024 rox



Pabouas nporpamma J0NOIHUTENBHOIO 00pa3oBaHus «3a CTpaHULAMU
y4yeOHUKa XuMun». 9 Kiacc.

JlaHHBIA Kypc JTONOJHUTEIBHOTO OOpa30BaHMs CONEPKATEIBHO CBSI3aH C
KypcaMyd XHUMHH, OHOJNOrMHM, (U3MKHM U HOCUT HHTETPUPOBAHHBIM Xapakrtep,
CIIOCOOCTBYSl Pa3BUTHIO €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS OO0 YYaIOIIMXCS.
Ha 3amstusax oOydaromuyecss pa3BHBAIOT aHAJIWTHYECKHE CIOCOOHOCTH TpHU
IOPOBEACHUM MPAKTUUYECKUX pabdoT, yCTAaHABIMBAIOT MPUYMHHO-CIIEICTBEHHbBIE
CBSA3M IIPU U3YYEHUH METOJIOB XUMHH, Y3HAIOT O BO3MOKHOCTSIX UX MPUMEHEHHUS B
MEULIMHE, TUILEBOI MPOMBIIIEHHOCTH, CEIbCKOM XO03sIiicTBE, (papMalieBTHKE.

Pabouas nporpamma paccunrana Ha 216 4 B roj (6 4 B HeZEIIO).

Pabouas nporpamma coctaBieHa Ha OCHOBE:

# (enepanbHOro rocydapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa OCHOBHOI'O
o01ero oOpa3oBaHus;

# mporpaMMbl pa3BUTHs YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI;

# mporpaMMbl 1yXOBHO-HPAaBCTBEHHOI'O PA3BUTHUS U BOCIIUTAHUS JIMYHOCTH;

# npuMepHOU pabodel MporpaMMbl IO XUMUH AJis §-9 KIIaCCOB C MCTIONIB30BaHUEM
obopynoBaHus 1ieHTpa «Touka pocTay.

Ienb: pa3BUTHE €CTECTBEHHOHAYYHOT'O MUPOBO33pEHUSI 00yUaIOLIUXCsl, BBEICHUE
00y4aromMXcs B AKCIEPUMEHTAIBHYIO OOIIYI0 XUMUIO.

[Tnanupyemsble pe3yabTaThl.

JIM4yHOCTHBIE PE3YIBTATHI:

OOyyaromuiics TOMYYUT BO3MOXKHOCTh il (OPMHPOBAHUSA  CIEIYIOLIUX
JUYHOCTHBIX Y Y /I:

* onpeieNieHne MOTUBALIMY U3y4YeHUsl yUeOHOT0 MaTepHaa;

* OLICHMBAHHME YCBAMBAEMOIo y4eOHOro MaTepualia, UCXOIs U3 COLMAIBHBIX H
JIMYHOCTHBIX LIEHHOCTEW;

* TMOBBIIIEHHE CBOEro 00pa30BATEIBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K
U3YYCHHUIO OCHOBHBIX UCTOPHUYECKUX COOBITHUM, CBS3AHHBIX C UCTOPUEH pa3BUTHUS
XUMHUU U O0IIECTBA;

* 3HAHUWE MPABUJI ITIOBEJICHUS B UPE3BBIYANHBIX CUTYAIIUSX;

* OI[EHWBAHKE COIMATBLHON 3HAYMMOCTH MPOPECCUi, CBI3aHHBIX C XUMHEH;

* BJIQJICHUE MpaBUIaMU 0€30MacHOro oOpalieHus] ¢ XMMUYECKUMU BELIECTBAMH U
000pya0BaHUEM, IPOSBICHUE PKOJIOTMYECKON KYJIbTYPBHI.

JIMYHOCTHBIE pe3yIbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE€ B YACTH:

2. [TaTprOTHYECKOr0 BOCTIMTAHUS

LEHHOCTHOI'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U
HAy4YHOMY HAcCJEAUI0, MOHUMAHHS 3HA4YEHUS XMMHHU B JKU3HU COBPEMEHHOTO
o01iecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMalMeld O MepeaoBBIX
JOCTH)KEHUSIX M OTKPBITHUSIX ~ MUPOBOM M OTEYECTBEHHOM  XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHpa M 0OIIECTBa;

3. JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHUS



MPEACTABICHUS O COIMAIBHBIX HOPMax U MpaBWIaX MEKIUYHOCTHBIX OTHOIICHUM
B KOJUIGKTHBE, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JIEATENHHOCTH IPHU
BBITIOJTHEHUU Y4Y€OHBIX, MO3HABATEIbHBIX 3a7]a4, BBIIOJHEHUU DKCIIEPUMEHTOB,
CO3JJaHUM  Y4YEOHBIX TMPOEKTOB, CTPEMJICHUS K  B3aUMONOHUMAHHUIO U
B3aMMOIIOMOIIIM B TIPOIIECCE ITON Y4eOHOMU NEeATeTbHOCTH; TOTOBHOCTU OIICHHBATh
CBOE TMOBEACHUE M TOCTYNKH CBOMX TOBApPUINEH C MO3UIIMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YYETOM OCO3HAHUSI OCIECTBUI OCTYNKOB;

5. ®u3n4ecKoro BOCIUTAHUS

dbopMupoBaHUs  KYyJIbTYpPhl 370pOBbSi U HAMOIMOHAILHOIO  OJAromnojay4ws,
OCO3HAHUS IIEHHOCTU >KW3HU, OTBETCTBEHHOI'O OTHONIEHUS K CBOEMY 30pPOBBIO,
YCTAHOBKHU Ha 3JIOPOBBIM 00pa3 >KW3HU, OCO3HAHUS IMOCIEIACTBUM M HENPUSITHUS
BPEIHBIX MPUBBIYEK, HEOOXOMUMOCTH COOJIO/IEHNUS TTpaBmil 0€30MaCHOCTH B OBITY
U PEAIbHOU )KU3HU;

6. TpynoBoro Bocriuranus

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOH, Y4eOHO-
UCCJIEI0BATEILCKOM, TBOPYECKOM W APYrUX BHUAAX JEATEIbHOCTH, HHTEpeca K
IPAKTUIECKOMY M3YUICHHIO TPOPECCUil U Tpy/la pa3IndHOr0 Poja, B TOM YHUCIIE Ha
OCHOBE  NPHUMEHEHUS  MPEAMETHBIX  3HAHUM,  OCO3HAaHHOrO  BbIOOpA
WHUBUIYaJbHOU TPAEKTOPUU MPOJOKEHUST 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K TIPEIMETY, OOIIECTBEHHBIX HWHTEPECOB W
NOTPEOHOCTEH;

7. DKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH 11€TIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha
3emsie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUSI IIEHHOCTH 3J0POBOTO U
Oe3omacHOro oOpa3a KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY
bU3UYECKOMY M TICHUXWYECKOMY 3JI0POBBIO, OCO3HAHMS IIEHHOCTH COOJIIOJCHUS
npaBmI 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIIMX 370POBBI0 M SKM3HU JIIOJIEH; CIOCOOHOCTH MPUMEHSTH 3HAHUS,
nojiydaeMble MpH H3YyYEHUM TMpeaMeTa, JJisi pEelIeHUs 3ajay, CBSI3aHHBIX C
OKpYKaroUel MPUPOJIHOU CPEION, MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOU KYJIBTYPBI,
OCO3HAHUS TI100AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U IyTel UX pelleHus
MOCPEICTBOM  METOJOB MPEIMETa; OSKOJOTMYECKOrO  MBIIIJICHUS, YMEHUs
PYKOBOJCTBOBATbCA WM B II03HABATEIbHOW, KOMMYHHKAaTHBHOM M COLMAIBHOU
MPaKTHKE;

8. LleHHOCTEM HAYYHOT'O MMO3HAHUS

MHUPOBO33PEHUYECKUX MPEJCTABICHUI COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKW U COCTABJISIIOIIUX OCHOBY JUIsl TOHUMAaHHS CYIIHOCTH HAy4YHOU
KapTUHBI MHUPA; TMPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS
IPUPOABI, B3aUMOCBS3SIX YEJIOBEKAa C MPUPOAHOM CpPENoM, O POJIM IpEeaMeTa B
MO3HAHUM ITUX 3aKOHOMEPHOCTEH; MO3HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha
MOJIYYEHUE HOBBIX 3HAHUN MO TNpPEeAMETy, HEOOXOAUMBIX JUIsi OOBSICHEHUS
HAOJIFOTAEMBIX TPOIECCOB W SBJICHW, IMO3HABATEIbHOM W WH(GOPMAIMOHHON
KyJIbTYpbl, B TOM YHCJE HaBBIKOB CaMOCTOSTEIbHOW paboThl C y4eOHBIMU
TEKCTaMH, CIPABOYHOM JUTEPATypOH, JOCTYMHBIMH TEXHUUYECKUMH CPEACTBAMHU
WHPOPMAIIMOHHBIX ~ TEXHOJOTHUH; WHTepeca K OOy4YeHHI0O U  TO3HAHHIO,



JT10003HATEIBHOCTH, TOTOBHOCTM W CIOCOOHOCTH K  €caMOOOpa3oBaHUIO,
UCCIIEZIOBATEIBCKOM /JESITETbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBICHHOCTH U
YPOBHS 00y4Y€HUs B JabHEHIIIEM.

MeranpenMeTHbIE PE3YJIBTATHI:

PerynsarusHsle.
OOyyaromuiics TOJYYUT BO3MOXKHOCTh ISl  (DOPMHUPOBAHMUS  CIEAYIOIIMX
peryinatuBHbIX Y Y /1!

* lIeJenojiaraHue, BKJIOYas IIOCTAaHOBKY HOBBIX Lieiell, mnpeoOpa3zoBaHUe
NPAKTUYECKON 3a/layu B TO3HABATEIbHYIO, CAMOCTOSTENIbHBIA aHaIu3 YCIOBUUI
JOCTHKEHUS LIEJIM HA OCHOBE YYETa BBIIEJIEHHBIX YUUTEIEM OPUEHTHPOB JEICTBUS
B HOBOM Y4€OHOM MaTepHaie;

* IJITAHUPOBAHUE MyTH TOCTHXKEHUS 1IeIeH;

* YCTaHaBJIMBAHUE LIEJIEBbIX PUOPUTETOB, BBIJICICHNE aJIbTEPHATUBHBIX CIIOCOOOB
JTOCTHKEHUS 1IeNId U BBIOOp Hanbosee 3pPpeKkTUBHOrO c1ocooa;

* YMEHHE CaMOCTOSTEIBHO KOHTPOJIUPOBATh CBOE BPEMSI U YIIPABJIAThH UM;

* YMEHHE IPUHUMATh PELIeHUs B MPOOJIEMHON CUTYAIIHH;

* IOCTaHOBKAa Yy4eOHOW 3aJauM, COCTaBJICHHE IUTAHA U TOCJIEI0BATEIbHOCTH
JICUCTBUM;

* opranusanusi pabo4yero MecTa Npy BBITOJHEHUH XUMUYECKOIO SKCIIEPUMEHTA;

* NIPOrHO3MPOBAHUE PE3YNbTaTa YCBOEHUS, OLEHUBAHUE YCBOEHHOI'O MaTepuala,
OlLICHKAa KayecTBa U YPOBHS YCBOEHMSI, KOPPEKIIMS B IJIaH U CIOCOO NEHCTBUS TIPH
HEOOXOAMMOCTH.

ITo3HaBaTenbHbIE.

OOyyaromuiics TOAYYUT BO3MOXKHOCTh Uil  (DOPMHUPOBAHHS  CIEAYIOIIHUX
Io3HaBaTeIbHBIX Y Y [1:

* IOMCK U BbIJEIIEHHE HHPOPMALIUH;

* aHaJM3 yCJIOBH U TpeOOBaHMI 3a7a4uu, BHIOOp, COMOCTABIEHUE U 0OOCHOBAHHE
croco0a peleHus 3a1auu;

* BbIOOp HanOosiee 3PPEKTUBHBIX CIOCOOOB PELICHUS 3a/1a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHUI;

* BBIJIBIDKEHUE U 000OCHOBaHUE TUIIOTE3bI, BEIOOP cioco0a e€ MpOoBEpKU;

* CaMOCTOSITENBHOE CO3/IaHHE AJITOPUTMa JEATEIbHOCTH MPHU PEUICHUH MpoOiieM
TBOPYECKOT0 U TIOMCKOBOI'O XapaKTepa;

* YMEHUS XapaKTEpPU30BaTh BEUIECTBA 10 COCTABY, CTPOEHHUIO U CBOMCTBAM;

* OIIUCBHIBAHUE CBOWCTB TBEPABIX, KUIKUX, FA3000pa3HbIX BEIIECTB, BHIJCICHNUE UX
CYILECTBEHHbIX MPU3HAKOB;

* m300pakeHNE COCTaBa MPOCTEUIINX BEIIECTB C TIOMOIIBI0 XUMUIECKUX (HOPMYIT
U CYIIIHOCTH XUMHUYECKUX PEAKIUI C IOMOLIbI0 XMMUUYECKUX YPaBHEHUI;

* NpoBeleHHE HAOMIOJEHUNA M ONHCAHME NPHU3HAKOB M YCIOBUW TEUEHUS
XUMHYECKHUX pEaKUui, BBIIOJHEHUE XUMHUYECKOI'O0 SKCIEPHMEHTA, BBIBOJBI Ha
OCHOBE aHaju3a HaOMIOAEHUI 3a IKCIIEPUMEHTOM, pElIeHHE 3aJad, MOJy4YeHHE
XUMHYECKON HHPOPMAIMH U3 Pa3IMYHBIX HCTOUHUKOB;

* YMEHHE OpTraHU30BBIBATH UCCIIEI0BAHUE C LIE€IbI0 IPOBEPKHU TUIIOTES;

* YMEHHUE JeNIaTh YMO3aKJIIOUeHHs (MHIYKTUBHOE U M0 AHAJIOTHH) U BBIBOJBL;



* YyMEHHE OOBEKTHBHO OIICHMBATh WH(POPMAIMIO O BEIIECTBAX M XUMHUYECKHX
npoleccax,

KPUTHUYECKH OTHOCUTBHCA K TICEBIOHAYYHOU HHPOPMALIUH.

KommyHuKkaTuBHBIE.

OOyyaromuiics TOMYYUT BO3MOXHOCTh JUIsi  (DOPMHUPOBAHUS  CIEAYIOIINX
KOMMYHUKATUBHBIX Y Y J1:

* MOJHOE M TOYHOE BBIPAKEHHUE CBOMX MBICIIEH B COOTBETCTBHH C 3aJa4aMd H
YCIIOBUSIMH KOMMYHHKAIIUH;

* aJIeKBaTHOE UCTOJIh30BAHUE PEUYEBBIX CPENCTB ISl IUCKYCCHH M apryMEHTAIHH
CBOEH MO3UIMM, YMEHHUE IMPEACTaBIATh KOHKPETHOE COJEp’KaHUE C COOOILIEHUEM
€ro B MUCHMEHHOW W YCTHOH (hopme, ompesereHrne CrocoOOB B3aUMOJICHCTBUS,
COTPYIHHUYECTBO B IIOUCKE U cOOpe nH(popMaLuu;

* OIpE/IeNIEHHE CIOCOOOB B3aMMOJECUCTBUSI, COTPYJHUYECTBO B MOUCKE M cOOpe
uH(OpMalMK, ydacTHEe B JMAJIOre, IUIAHUPOBAHUE OOIIUX CIOCOOOB pPabOTHI,
MPOSIBIICHUE YBAXKUTEIHHOTO OTHOIICHUS K APYTUM 00y4aeMbIM;

* OINUCAHWE COJCPKAHUS BBITOTHIEMBIX JCUCTBUNA C LEIbI0 OPUEHTHUPOBKH
OPEeIMETHO MPAKTHUECKOH 1eATeIbHOCTH;

* YMEHHMs YUUTHIBATh pa3Hble MHEHUS U CTPEMUTHCA K KOOPAMHAIMH PA3TUUHBIX
TIO3UIIMHA B COTPYIHUYECTBE;

* ¢dopMynupoBaTh COOCTBEHHOE MHEHHE U TMO3UIIHUI0, apTyMEHTUPOBATH M
KOOPJAMHUPOBATH €€ C MO3UIMSAMHU MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE
00IIero pelieHns B COBMECTHON ACSITETbHOCTH;

* OCYHIECTBJISATh B3aUMHBIA KOHTPOJIb UM OKa3blBaTh B COTPYJAHHYECTBE
HEO0OXOUMYIO B3aMOMOMOIIIb;

* IUIAaHUPOBATh OOIIHE CIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKIIHIO,
OLICHKY JIWCTBUI MapTHEPA, YMETh YOEKIATh;

* HCTIOJIb30BATh a/ICKBATHBIC SI3BIKOBBIC CPEICTBA I OTOOPAKEHUSI CBOMX UYBCTB,
MBICJICH, MOTUBOB M MOTPEOHOCTEN; 0TOOpaXkaTh B peuu (onucaHue, oObICHEHHUE)
coJiep>KaHUe COBEPLIAEMbIX JEHCTBUI, KaK B (pOpME rPOMKOI COLIMATM3UPOBAHHON
peud, Tak ¥ B opMe BHYTPEHHEHN peyu;

* pa3BUBaTh KOMMYHHKATUBHYI) KOMIIETEHTHOCTh, UCTIONB3Ys CPEACTBA YCTHOU M
MUCbMEHHONW KOMMYHHUKAIlMM Tpu  paboTe C TeKcTaMu ydeOHHMKa |
JOTIOTHUTENIBHOW ~ JIMTEpaTypod,  CHpPaBOYHBIMM  TAaOIUIAMHU,  TPOSBISATH
TOTOBHOCTh K YB@XEHUIO WHON TOYKH 3PEHHS MPU OOCYXKIECHUU PE3yJTbTaTOB
BBITIOJTHEHHOM paOOTHI.

[IpenMeTrHbIe pe3yabTaTHhI.

OOyuaromuiics Hay4YnuTCs:

. IPUMEHATh OCHOBHBIE METOAbl IO3HAHMS: HAOMIOJIEHUE, HW3MEPEHHE,
JKCIIEPUMEHT;

. OIKCHIBATh CBOWMCTBA TBEPJBIX, KUAKUX, ra3000pa3HbIX BEIIECTB, BbIACISA
UX CYIECTBEHHBIE IPU3HAKU;

. packppIBaTh CMBICI 3aKOHAa COXPAaHEHMS MacChl BEUIECTB, AaTOMHO-
MOJIEKYJISIPHOW TEOPUU;



. paznyath XUMHUYECKHE U (U3UYECKUE SIBJICHUS, HA3bIBaTh NPHU3HAKU U
YCJIOBHUSI IPOTEKAHUS XUMUYECKUX PEAKIINM;

. co0II0aTh MpaBuiia 0€30MacHoi padoThI TPH MPOBEACHUH OIBITOB;

. M0JIb30BaThCS 1a0OPATOPHBIM 0OOPYIOBAHUEM H ITOCYI0M;

. 1oJy4yaTh, cOOMpaTh ra3000pa3HbIe BEIECTBA U PACIIO3HABATH HX;

. XapaKkTepu30BaTh (HPU3MUECKUE U XMMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX  COCOUHEHHWH,  TPOBOAWTH  OMBITHI,  IOATBEPXKIAIOLINE
XMMUYECKHE CBOMCTBA N3yYEHHBIX KJIACCOB HEOPTaHUMYECKUX BEILIECTB;

. pPacKpbIBaTh CMBICT TOHITHS «PAacTBOP», BBIUUCISATH MAacCCOBYIO JIOJIO

pPacTBOPEHHOIO BELIECTBA B PAacCTBOPE, T'OTOBUTH PACTBOPHI C ONPEACIEHHOU
MAaCCOBOM JOJIEW PACTBOPEHHOI'O BEUIECTBA;

. XapaKTepU30BaTh 3aBUCHUMOCTh (PU3WYECKUX CBOMCTB BEIIECTB OT THIA
KPUCTANIMYECKOW  PEIIETKH,  ONpPENENsATh BHJ  XUMHUYECKOW  CBSI3M B
HEOPraHWYECKHUX COCTMHEHUSIX;

. pPacKpbpIBaTb ~ OCHOBHBIE  IIOJIOXKEHHSI  TEOPUHU  DIIEKTPOIUTUUYECKOU
JACCOLIMALINY, COCTABIISITh YPABHEHUS JICKTPOIUTUYECKON TUCCOIUALIMU KUCIIOT,
IEeJIOYEH, COJICH U peaKuii TOHHOTO OOMEHA;

. pPacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM,
ONpeAensTh  OKHCIUTEIb W  BOCCTAHOBHUTENb, COCTABISATH  ypPABHEHUSA
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLINM;

. Ha3bIBATh (PAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUECKOW PEaKIIu;

. XapaKTepHU30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOEHHUEM U CBOMCTBAMHM
HEMETAJVIOB U METAJLIOB;

. MPOBOJAUTH OMNBITHI MO MOJYYEHUIO M HU3YYEHUI0 XUMHUYECKHUX CBOMCTB
pa3INYHBIX BELIECTB;

. IPaMOTHO 0OpaIaThCA C BEIECTBAMH B TIOBCETHEBHOM JKU3HH.
OO0yuaromuiics MoJy4YnuT BO3MOKHOCTh HAYUUTHCS:

. BBIIBUTATh U IPOBEPITh SKCHEPUMEHTAIBHO THUIIOTE3bl O XWMHYECKHX

CBOMCTBaX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYMNaTh
B XMMHWYECKHE PEaKLHH, O XapakTepe U MNPOAYKTAX PaA3JIUYHBIX XUMHUUYECKHUX

peaKLnil;

. XapakTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUI0O M CBOWCTBaM,
yCTaHaBJIMBATh IIPUYMHHO-CJICICTBEHHBIE CBS3U MEXIY JAHHBIMU
XapaKTEepUCTUKAMU BEILIECTBA;

. COCTaBJIATb  MOJEKYJSApHBIE M IIOJHBIE HWOHHBIE YpaBHEHUA IO
COKpAILlEHHBIM HOHHBIM YPABHEHUSM;

. IIPOrHO3UPOBATH CIOCOOHOCTH BELIECTBA MPOSBIATH OKHCIUTEIbHBIE WIH

BOCCTAaHOBUTEJIbHbIE CBOMCTBA € Y4YETOM CTENEHEW OKHUCIEHHUS 3JIEMEHTOB,
BXOJISIIIINX B €r0 COCTAB;

. BBIJIBUTaTh M TPOBEPATHh SKCIEPUMEHTAIBLHO THUIOTE3bl O pe3yibTaTax
BO3JICUCTBUS pa3IMUHbIX (DAKTOPOB HA UM3MEHEHHWE CKOPOCTU XHUMHUUYECKOU
peakuuu;

. UCIONIb30BaTh TMPUOOPETEHHBIE 3HAHUS I JKOJOTMYECKH TPaMOTHOIO
MOBEJICHUS B OKPYKAIOWIEH CPEIE;



. UCTIOB30BaTh MPHOOPETEHHBIE KITIOYEBbIE KOMIICTCHIIUN TIPU BBITOJTHECHUH
NPOEKTOB U pEIIeHUH Y4eOHO-HCCIEA0BATENbCKUX 3aJa4 M0 M3yYEHHUIO CBOWCTB,
CHOCO0OB MOJYUYEHUS U pacliO3HABaHUSI BEILIECTB;

. OOBEKTHUBHO OILICHWBATh WH(POPMALMIO O BEHIECTBAX M XUMHUYECKHX
npoLeccax;

. 0CO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUI MO XUMHH JIJISl IPAKTHYECKON
NEeSATENbHOCTH YEJIOBEKa,;

. CO3/1aBaTh MOJEIM U CXEMbl JJIsl pPElIEHHs y4eOHbIX M I103HABATEIbHBIX
3a/1a4; MOHUMAaTh HEOOXOAUMOCTh COOJIOJIEHUS NPEINUCAHUN, MpeiyiaraéMbiX B
MHCTPYKIUSAX 110 UCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI XUMUU U JIp.

ConepxaHue mporpaMmbl.

Tema 1. X¥uMHUUYeCKHI SKCIEPUMEHT U LIU(PPOBBIE J1a0OPATOPHH.

Hudposeie nmatumku. OOmmMe xapakrepuctuku. Dusmueckue IPGEKTHI,
UCIIOJIb3yeMbI€ B pa0OTe JaTYMKOB.

Tema 2. HucTtole BENeCcTBa U CMECH.

CniocoObl OYUCTKH BEIIECTB: OTCTaMBaHUE, (PUIBTPOBAHUE, JACHCTBHE MArHUTOM,
BBITIAPUBAHME, YIIAPUBAHUE U KPUCTAIUIM3ALINS, TUCTUILISIIMS.

Jlaboparopnas pabora:

Paznenenue cMeceil BenecTB pa3IMnyHbIMU CLIOCOOAMH.

Tema 3. Kucnopon.

Haxoxxnenue B mnpupone. Ilomyuenue kuciopoma B yaboparopuul U
MPOMBINUIEHHOCTH. PU3NYECKUE U XUMUYECKUE CBOMCTBA Kucnopoaa. ['openue.
Jlaboparopnas pabora:

[Tonyyenue kuciopoaa U U3y4eHUE €ro CBOMCTB.

Tema 4. Bogopoj.

Haxoxnenue B  mpupoxe. Ilomydenne Bomopona B jabopaTopuu U
MPOMBINITIEHHOCTU. DU3NYECKHe U XUMUYECKUE CBOMCTBA BOJOPO/IA.
Jlaboparopnas pabora:

[TonyyeHnne BOnOpOIa U U3YYEHUE €I0 CBOMCTB.

Tema 5. Bona.

duznvecKre CBOMCTBA BOAbI. XMMHUYECKHE CBOMCTBA BOJBI. Boma — pacTBOpUTEND.
PacTBopruMocCTh BemecTB B Boze. MaccoBast 0J1s1 paCTBOPEHHOTO BEIIECTBA.
JlaGopaTopHbie pabOTHI:

1. 3yueHue 3aBUCUMOCTH PaCTBOPMMOCTHU BEIIECTBA OT TEMIIEPATYPHI.

2. IlepechllieHHBIN PacTBOP.

3. HabGmtonenue 3a pocToM KpUCTAIIIOB.

4. OnpeneneHue KOHIIEHTpAIMU BEIIECTB KOJIOPUMETPUUYECKUM METOAOM IO
KaIMOPOBOYHOMY IpadUKy.

5. [IlpuroroBiieHHE pPACTBOPOB COJEH C ONpPENEIEHHOM MaccoBOM Joneil
PacTBOPEHHOI'O BEIIECTBA.

Tema 6. Baxkneiiue Ki1accbl HEOPraHUYECKUX COSTUHECHUM.

Oxkcunpl: knaccudukamnusi, (U3NIecKkne U XUMHUYECKHE CBOWCTBA, MOJYUYCHHE U
IPUMEHEHHUE.



I'unpokcuabl. Knaccudukamms rugpokcunoB. OcHoBanusi. ®duszuueckue u
XMMHYECKUE CBOWCTBA OCHOBaHMM. Peakums nHeWrpamuzauuu. [lonydyenue wu
npUMEHEHUE OCHOBaHUN. AMQOTEpHBIE OKCHUJIBI U TUPOKCHUIBI.
Kucnorsl. Knaccupukanuus. Homenknarypa. @uznyeckue 1 XUMHYECKHE CBOMCTBA
KHCJIOT.
Comu. Kinaccudukanua. Homenknarypa. @usznueckue CBOMCTBA  COJIEH.
PactBopumocTs coneil B Bojge. XuUMHUYECKHE CBoilcTBa coieil. CrocoObl
MoJy4eHus cojiel. [[puMeHenne cosen.
JlabopaTopHbie paOOTHI:
. XMMHUYECKHE CBOWCTBA OCHOBHBIX U KUCJIOTHBIX OKCHJIOB.
. Onpenenenne pH pacTBOPOB KUCIOT U MIETOYEH.
. XMMHUYECKHE CBOWCTBA PACTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHHUM.
. Peakums HeuTpanuzanuu.
. B3anmoperncTBue ruipoKcuaa UHKA C pACTBOPAMM KHCIIOT U IIEJIOYEN.
. XMMHUYECKHE CBOMCTBA KUCIIOT.
. [Tonydenune MenHOTO Kyropoca.
. Onpenenenre TeMiepaTypsl pa3iioKeHUs] KpUCTAUIOTHpaTa.

. Onpenenenre KUCIOTHOCTH MOYBBL.
Tema 7. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUU.
Peaknuu coenuHeHus, pasiokeHus, 3aMmenieHus. OKHUCIUTENNb, BOCCTAHOBUTEID,
IPOLIECCHI OKUCIIEHHSI U BOCCTAHOBJIEHUSI. MeTo/1 37IeKTPOHHOr0 OanaHca.
JlabopatopHbie paObOTHI:

1. T'openue Bomopona.
2. PaznoxeHne oCHOBHOTO KapOOHATa MEJIH.
3. Peakuus 3amelieHuss Meu KeJe30M.
4. N3menenue pH B X071 OKMCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHM.
Tema 8. TernoBbie 23(HEKTHI XUMUYECKUX PEAKITUH.
DK30TEpMHUUYECKUE U AHAOTEPMUUYECKUE PEAKIMU. TepMOXUMUYECKUE YPABHEHUSI.
Pac4€rel 10 TEPMOXUMUYECKUM YPaBHEHUSM.
JlaGopatopHbie pabOTHI:
1. TenioBo# 3 (eKT peaku TUAPOKCUAA HATPUS C YTICKUCIBIM Ta30M.
2. W3yyeHwe peakluu B3aUMOACHCTBHUS CyJdb(puUTa HATPUS C MEPOKCHIOM
BOAOpOAA
Tema 9. CKOpOCTh XMMUYECKUX PEAKIIHIA.
@DakTOpbI, BIUAIOLIME HA CKOPOCTh XUMUYECKUX PEAKIIHM.
JlabopaTtopHas pabora:
N3ydenve BAUSHUS pa3IuYHbIX (PAKTOPOB HA CKOPOCThH PEAKIIHH.
Tema 10. XuMnueckue peakinv B BOAHBIX PacTBOpax.
DIIEKTPONUTHI U HeANeKTponuThl. Monsl. Katnonsl u annonsl. ['mapaTHas teopus
pacTBOPOB. DJEKTPOJIUTHYECKAs AUCCOIMALMSA KHUCIOT, OCHOBAaHUM M COJIEH.
Cnabple ¥ cuiabHbIE A1eKTpodauThl. CTeneHp auccouuanuu. Peakuuu MOHHOTO
oOMeHa. YCIoBHS TEUSHUS peakIuii MOHHOTO OOMEHa 10 KOHIA. XHMHYECKHE
CBOWCTBAa OCHOBHBIX KJIACCOB  HEOPraHMYECKUX COEOUHEHHI B  CBETE
OpEICTaBICHUA 00 JJIEKTPOIUTHYECKOW JUCCOLMAIMM U OKUCIUTENIBHO-
BOCCTAHOBUTEINIbHBIX peakuax. [lonsaTue o runponuse conen.
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JlaGopaTopHbie pabOTHI:

1. TemmoBo#t 3¢ eKT pacTBOPEHMS BEIIECTB B BOJIE.

2. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.

3. Brusitaue pacTBOpuUTENS HA AUCCOIUAIIHIO.

4. CunbHbIC U c1a0bIe JICKTPOIHTHI.

5. 3aBUCUMOCTb JIEKTPONPOBOJHOCTH PACTBOPOB CUIIBLHBIX 3JIEKTPOJIUTOB OT
KOHLEHTpPAIMH UOHOB.

6. Peakiuu Mex 1y pacTBOpaMu 3JIEKTPOIUTOB.

/. B3aumoneiicTBue ruipokcuaa 0apusi ¢ CEpHON KUCIOTOM.

8. Onpenenenre KOHIEHTPAIMH COJIM IO 3JIEKTPOIPOBOJIHOCTH PacTBOPA.

Tema 11. IIpoexTHas pabora.

[TpumepHBIC TEMBI 17151 TPOSKTHOU PaOOTHI:

1. MzydeHue mea04HOCTH Pa3IMuYHbIX COPTOB MbLUIA U MOIOIIIUX CPEJCTB.

2. lnaukaTopHbBIE CBOWCTBA PA3IMYHBIX pacTEHUI U BETOB (¢ ompeaenenuemM pH
pacTBOpOB).

3. Onpenenenne kayecTna XjaeOONeKapHO MYKH U XJie0a.

4. OnpezeneHne KauecTBa KUCIOMOJIOUYHBIX TPOTYKTOB.

5. Omnpenenenvie 3aBUCUMOCTH U3MEHEHHs pPH 1LeIpbHOro M MmacTepu30BaHHOTO
MOJIOKa OT CPOKOB XPAHEHHSI.

6. Uzydyenue 3(heKTUBHOCTH PA3IUYHBIX COJIEBBIX TPEJIOK.

7. KoHcTpyupoBaHuE «XMMHUYECKHX TIPEIOK», OCHOBAHHBIX HAa XUMHUYECKUX
peakuusx.

8. CuHTe3 «MallaxuTa B Pa3IMYHbIX YCIOBUSX.

9. Nzyuenue KOppo3uH Kene3a B pa3InYHbIX YCIOBUSX.

10. BiusHue cBeTa M KHUCIOpOAAa HAa CKOPOCTh PA3IOKEHHs pacTBOpa HOIUAA
KaJIus.

11. Onpenenenue kauecTBa BOAONPOBOHON BOIBI.

12. Kéctkocth Bosbl. CriocoOBI onpeneneHus KECTKOCTH BOJIbI.

13. bBymaxmuas xpomaTtorpadus. XpoMmarorpapuieckoe pa3aeaeHIe BEIIECTB.

14. XpycranbHoe cTek10. MOXKHO JIM UCIIOJIB30BATH JJIsI XPAHEHUSI UL ?

MeTtonbl 1 GOopMbI OOyIECHHUS.

@®opMbI TIPOBEJCHUS 3aHATUMN: JIEKIMS, CEMHHAp, KOH(epeHUus, MpaKkThuyecKas
pabora. dopmbl opraHm3anuyd pabOThl OOYYAIOIIMXCS: 3aHITHS HOCAT THOKHIA
XapakTep, TOCTPOEHUE  3aHATHUA  BKIIOYaeT B  ce0s  (pOHTaIBHYIO,
WHJUBUIYAJIbHYI0, TTAPHYI0 U TPYIIOBYIO paboOTy, a TaKXKe CaMOCTOATEILHYIO
paboTy W JNWCTAaHUMOHHBIE KOHCYJbTAllMU TMPU MOJTOTOBKE K Pa3IUYHBIM
KOHKypcaMm U paldoTe Haj Mo MnpoekTaMu. MeToasl o0ydeHus: pernpoyKTUBHBIH,
PEKOHCTPYKTUBHBIN, YACTUYHO-TTIOUCKOBBIN, TBOPUECKUI, UCCIEN0BATEIBCKUM.



Tematuueckoe IIJIaHUPOBAHUC.

No Ha3zBanue paznenos u tem OcHOBHBIE KonnuecTBo yacos
HanpaBiaeHus | Beero | Teopus | IlpakrTuka
BOCIIMTATEIbHON
JIeITeTbHOCTH
Tema 1 BBoansble 3ansatug. Xumndeckui | 2, 3,5,6, 7, 8 6 3 3
HKCIIEPUMEHT U 1T POBHIC
1abopaTopuun
Tema 2 | Unucrhle BelecTsa U CMECH 57,8 12 9 3
Tema 3 | Kucnopog 57,8 12 9 3
Tema 4 | Bogopon 57,8 12 9 3
Tema 5 | Bona 57,8 24 9 15
Tema 6 | Baxxueimnme Kji1accol 3,5, 7,8 48 21 27
HEOPTraHWYECKUX COCTMHECHUHN
Tema 7 | OKHCIMTEIHLHO- 3,5,7,8 21 9 12
BOCCTAHOBHTEIIbHBIC PEAKITUU
Tema 8 | TerutoBsie 3pheKThI 57,8 12 6 6
XUMHUYECKUX pEeaKIun
Tema 9 | CkopocTh XUMHUECKUX peakimii | 3,5, 7, 8 12 9 3
Tema 10 | XuMuueckre peakiiuu B BOOHbIX | 3, 5,6, 7, 8 30 6 24
pacTBopax
Tema 11 | IIpoekTHas paboTa 2,3,5,6,7,8 27 6 21
Hroro 216 96 120
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