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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no yueOHOMY Kypcy «3aHUMaTeNbHas XUMHsS» HAa YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHUs COCTaBJieHA HAa OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeNbHON MPOTpaMMbl OCHOBHOT'O OOIero obOpaszoBaHus, mpeactaBieHHbIX B OI'OC
00O, a Takke Ha OCHOBE (QenepalbHON paboyeld MporpaMMbl BOCHUTAHHA U C Y4ETOM
KOHIEMNINK MpenojiaBaHus yueOHoro npeamera «XUMHs» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit @enepanuu.

[IporpaMMa 1o XWUMUU Aa€T TPEICTABICHHE O IENAX, OOMICH CTpareruu O0ydYeHwUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, ONPEAEIsAeT KOJIMUYECTBEHHbIE
M KAUYECTBCHHBIC XAapaKTEPUCTUKU COJAEPKAHUSA, PEKOMEHAYEMYIO IOCJIEA0BATEIbHOCTD
M3YYEHUS XUMHUU C YUETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOXHOCTH TpeAMeTa st
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHUs] XUMUU
HA YypOBHE ILeJeil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroIMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMSL.

3HaHUE XUMUH CITY’)KUT OCHOBOH 1151 (DOPMUPOBAHHSI MEPOBO33PEHHS 00YJarOIIErocs, ero
NPEICTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IPE/ICTAaBICHUS O B3aUMOIIPEBPAILICHUSAX SHEPTHU U 00 IBOJIOLUH BELIECTB B MIPUPOAE, O MyTAX
peuieHus: TIO00ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, IMUIIEBOH U SKOJIOTHYECKOI 0e30MacHOCTH, TPOOIIEM 3/IpaBOOXPaHEHHS.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMUPOBAHUS KYIbTYPHI
JTUYHOCTH, €€ 001el 1 (PYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHUE MBIIUIEHUS U TBOPUECKUX CIOCOOHOCTEHN 00ydaromuxcs,
HaBBIKOB nux CaMOCTOSITEIILHOU y‘-IC6HOI\/’I JCATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX n
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JEATENHHOCTH;

3HAKOMHUT CO CIeUU(UKON HAay4YHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IUIAJa HAa E€QUHCTBO IPUPOABI M  YEJIOBEKA, SBIAECTCA OTBETCTBEHHBIM  OTallOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4YaIOLINXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM
3HAaHUSM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIQ] B JKOJOTHYECKOE OOpa3oBaHUE
o0yJaromuxcs.

I[aHHBIC HallpaBJICHUA B O6y‘-IeHI/II/I XUMHH 00€CIIeUMBAIOTCS CHCI.IPI(I)PIKOﬁ COJACPpIKaHUA
yqe6Hor0 nopeamera, KOTOpBIP'I ABJACTCA TMEAArorn4€CKU  aJaliTUPOBAHHBIM OTpPaKCHUEM
0asoBoit HAayKM XUMHHU Ha OHpCI[eJ'IéHHOM JTaime eé pPa3BUTHA.



YueOHbI Kypc Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs OPUEHTUPOBAH HAa OCBOCHHE
00y4aromMUMHUCS CUCTEMBI ITEPBOHAYAIBHBIX TOHATHI XUMUHU, OCHOB HEOPTaHUYECKOH XUMHH U
HCKOTOPBIX OTACIIbHBIX 3HAYUMBIX HOHATUH OpI‘aHI/I‘-IeCKOI\/JI XUMHUHU.

CrpykTypa coaep:kaHUsl MPOTPaMMBbl M0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e msydeHuro. ColepkaHue CKIIAAbIBACTCS W3 CHCTEMBbl NMOHIATUH O XMMUYECKOM
DJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPraHM30BaHbl IO IPUHIMILY IOCJIEA0BAaTEIbHOIO Pa3BUTHUA 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;
— Ilepuoanyeckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;
— YYEHHS O CTPOCHUU aTOMa U XUMUYECKON CBSI3H;

— MPeACTaBICHUHN 00 JIEKTPOTUTHUSCKON TUCCOIMAIIMN BEIIECTB B paCTBOpax.

TeOpeTI/I‘{eCKI/Ie 3HAHUSA PACCMATPUBANOTCA HA OCHOBE OMIIMPUYCCKU IIOJIYYCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3BUBAOTCA MOCJICAOBATCIIBHO OT OJHOIO YpPOBHA K JApYyromy,
BBIIIOJIHAA (bYHKI_[I/II/I OOBSCHEHHS U IMPOIrHO3UPOBAHUA CBOI>'ICTB, CTpPOCHUA H BO3MOKHOCTEH
MPAKTUYCCKOIro NPpUMCHCHHUA U IMMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

[Tpy n3ydeHnr XUMHUH TPOUCXOAUT (POPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKOH HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOTo IpeaMeTra COCTOMT B (OPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
NPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMUYECKUX peakluil, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH, OCBOEHUH MPaBUil OE30MaCHOTO
oOpalleHus C BelECTBAMHU B MIOBCEIHEBHON KHU3HH.

[Tpy u3ydeHHH XUMHMM HAa YpOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs Ba)KHOE 3HAYCHHE
NpPUOOPENTH TaKKUe LIEIH, KaK:

—dopMHUpPOBaHNE HHTEIIEKTYaTbHO PAa3BUTON JUYHOCTHU, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY TPUHSATHUIO PEIIEHUN, CIOCOOHOW adanmTHUPOBATHhCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—HaITPaBJICHHOCTb OGy‘-ICHI/I}I Ha CHCTEMATHUYCCKOC HpI/IO6H_IeHI/IC o6yqa101m/1xc51 K
CaMOCTOSITCIILHOM IMO3HABaTCIILHOM JCATCIIBHOCTH, HAay4YHbIM METOJaM IIO3HAaHMUA,
(I)OpMI/Ipy}OIJ_II/IM MOTHUBAIUIO U PA3BUTUC CIIOCOOHOCTEH K XHUMUU,

—obecreyeHue YCIOBUHM, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYaroIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIFOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

—dopmupoBanne o01IeH (YHKIIMOHATIEHON U €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPYXKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TIOJYYEHHBIE MPH H3YYEHUH XUMHH, NPUMEHATh MX TIpPH peleHuH npobieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;



—opMupoBaHre y 00y4yaroumxcs ryMaHUCTUYECKUX OTHOLIECHUH, TOHUMAaHUS LIEHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH IeJ1eco00pa3HOro MoBeneHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHECHHUS CBOETO 3J0POBbS M OKPYXKAIOWIIEH MPUPOIHOMN
Cpenpbl;

— pa3BUTHE MOTUBALMU K 00YYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduiIs U HaNPaBICHHOCTH JlalbHEHIero o0y4eHusl.

OOmee 4YMCIO 4YacoB, OTBENEHHBIX JUIS W3y4CHUS Y4eOHOTO Kypca «3aHMMaTelbHas
XHMHUS» Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHus, coctaBisier 34 yaca B 8 kiacce (1 gac B
HEJIEIIO0).

IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbHI

JluyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JIOCTUTAIOTCS B X0Jie 00Y4YEeHHsI XUMUU B €IMHCTBE Y4€OHOM M BOCIIMTATEIbHOM 1€ATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCUMCKUMHU  COLMOKYJIBTYPHBIMH ¥  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUSI, CAMOPA3BUTHS U COLIMATIN3ALIUN O0yUYaIOLIUXCS.

JImgyHOCTHBIE PE3YIbTATEI OTPAXKAKOT TI'OTOBHOCTH 06y11a1011mxc;1 PYKOBOACTBOBATLCA
CUCTEMOM ITO3UTHBHBIX HOECHHOCTHBIX OpI/ICHTaIII/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM 4HCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUSI:

LIEHHOCTHOTO OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEUIO, NMOHMMAHUS 3HAU€HUs XUMHUYECKOM HayKH B J>KM3HHU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEpHON MH(OpMaIueil o mepeaoBbIX JTOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMUSX 00 YCTpOICTBE
MHpa 1 001IeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEJCTABICHUS O COUHMAIBHBIX HOPMAaxX M MPaBWIAX MEXJIMYHOCTHBIX OTHOLICHHUI B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIONIE3HOM, y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M IPYTUX BUAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH NIEeATEIbHOCTU MPHU BBITOJHEHUU Y4eOHBIX, TTO3HABATEIbHBIX 3aa4, BBITOJHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aMMOITIOMOINM B MpoIlecce 3TOM y4eOHOW IesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE W TOCTYNKH CBOMX TOBAPHINEH C MO3UIIMUM HPABCTBEHHBIX W IMPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MTOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:
MHUPOBO33PEHUYECKUE  MPEJICTABICHMS O  BEIIECTBE M XMMHYECKOM  peakiuw,

COOTBCTCTBYHOIIUEC COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTABJIAIOINHWEC OCHOBY JJIsA
ITOHHUMAaHHUA CYIIHOCTH HaquOﬁ KapTUHBI MHpa, MMpEaACTaBICHUA 00 OCHOBHBIX



3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHOM CpeNoi, O posn
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IIOJIYyYEHUE HOBBIX 3HAHMM IO XHUMMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBICHUMN, IO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOI pabOThI
C Y4EOHBIMU TEKCTaMH, CIPABOYHON IUTEpaATypoul, JOCTYNHBIMU TEXHUYECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

MHTEpeC K OOYYEHHMIO U TO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
camM000pa30BaHMIO, MIPOSKTHONH M MCCIENOBATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHUS B NajbHEHIIEM;

4) ¢popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE LEHHOCTHU JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/10pPOBbIO,
YCTAaHOBKM Ha 3J0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENpUSATHE BPEIHBIX
IpUBBIYEK (YHOTPEOJEHUS alKOrojisi, HapKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30IacCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BeELIeCTBaMU B OBITY U peaJbHOMN
YKU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTHYECKOMY M3YyUEHHIO POecCuii U TpyAa pa3INdHOTO PO/, YBOKEHHE K
TPpyLy U pe3yiabTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM YHCIE HA OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUHU
NPOJIOIDKEHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, yCHemHoW MpodecCHOHATbHON AEATeNbHOCTH U
Pa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCHOHATILHOM Cperie;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTMYECKU 1eIecO000pa3sHOe OTHOUIEHHE K MPUPOJE KaK MCTOYHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIeCTBOBaHMs, MOHMMaHHE LIEHHOCTH 3/0pOBOr0 M 0e30macHOro odpasa *HU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U ICHUXHUYECKOMY 370pPOBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJI 0€30MacHOTrO MOBEAECHUS MpU paboTe C BEeleCTBaMH,
a TaK)Ke B CUTYalLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, TOJy4aeMble MPH H3YyYEHUU XUMHUH, ISl PEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, IS TIOBBIICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOAOB XUMHH, IKOJOTHYECKOTO MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHHUKAaTUBHOM U COLMAJILHON IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIJICNAIOT 3HAYMMBbIE Ui (HOPMHUPOBAHUA
MHUPOBO33PEHUS OOIIEHAyYHbIe MOHATHS (3aKOH, TeOpHUs, MPUHIIMI, TUnoTe3a, (Gakrt, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHble ydeOHble NeWCTBUA (IIO3HABaTENbHBIE,



KOMMYHHUKATHBHBIE, PETYISTHBHBIC), KOTOpbIE OOecrednBaoT (POpPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBIECHUIO Y4€OHOM! J€ATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBble JJornueckue aeiicTBu:

YMCHHA HCIIOJB30BaTh HpI/IéMBI JIOTUYCCKOro MBINUJICHUA IIpU OCBOCHHU 3HAHMI:
pacCKpeiBaTb CMBICII XHUMHYCCKUX MTOHATHH (BI)I,Z[CJ'IHTI) HX XapaKTCpHBIC IIPU3HAKH,
YCTaHaBJIMBATb B3aUMOCBSA3b C JPYIrUMU HOHSITI/IHMI/I), UCIIOJB30BaTh IMOHATHUA AJIA 00BsICHEHUS
OTACJIBHBIX (baKTOB n HBHCHHﬁ, BBI6I/IpaTI> OCHOBAHUA MW KpUTCPUH TJIA KJ'IaCCI/I(bI/IKaHI/II/I
XUMHUYCCKUX BCHICCTB U XMMHUYCCKUX peaKHHﬁ, YCTaHABJIMBATh MPUYINHHO-CIICACTBCHHBIC CBA3U
MCKOY 00BeKTaMHu HU3Yy4YCHHUS, CTPOUTH JIOTHUCCKHUE PACCYKICHHUA (I/IHIIYKTI/IBHBIG, JACAYKTUBHEBIC,
1o aHaJIOFI/II/I), J€J1aThb BBIBOJABI U 3aKJIIOYCHUA,

YMEHHME NPUMEHATh B IPOLECCE MO3HAHMS MOHATHS (MPEAMETHBIE U METaIllpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, HPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMyilna M YypaBHEHHE XMMUYECKON peakUuu — Npu peleHUH Yy4eOHOo-
IIO3HABATENIBHBIX 33134, C Y4€TOM OTHUX MOJEIbHBIX MPEJACTABICHUN BBIABILITH U
XapakTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEILECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
[IPOTUBOPEYHS B U3YYaEMBbIX IIPOLIECCAX U ABJICHUSIX.

bBa3oBblIe ucciaenoBaTelLCKHeE AeiiCTBHS .

YMCHHE HCIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC HMHCTPYMCHTA IIO3HAHUA, a
TaK)XKXC B Kau€CTBC OCHOBBI JIA q)OpMI/IpOBaHI/ISI THUIIOTE3blI II0 TPOBEPKE MPaBUIIbHOCTU
BBICKa3bIBACMBIX CY)KIIGHHﬁ;

npuoOpeTeHne OMbITa MO IJIAHWPOBAHUIO, OPraHU3allUd M TMPOBEIACHUIO YUYEHUUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJOM IPOIIecca, CaMOCTOSTENIbHO MTPOTHO3UPOBATH €TI0
pe3yabTat, (GopmMyaupoBaTh 00O0OIIEHHS W BBIBOABI MO pe3yjbTaTaM IMPOBEAEHHOTO OIBITA,
MCCJIETOBAHMSI, COCTABIISATh OTUET O MPOAEIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMeHUue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH UH(OPMAIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHMS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAYy4YHO-TIONYJISIpHAst TUTepaTypa
XUMHUYECKOTO COJIEp)KaHMsl, CIpaBOYHbIE MocoOus, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPUMEHATh Pa3JIMYHbIe METO/IbI U 3alIPOCHI MPH MOUCKE U 0TOOpE HH(pOPMAIU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIMMBIX ISl BBITOJHEHHS YYE€OHBIX M MO3HABATEIILHBIX 3a/1a9
OTpeNIeNIEHHOr0 THUMa, MPHOOpPETeHHE OIblTa B 00JAaCTH MCIOJIb30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOTO HCITOJB30BAHHS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy IperCTaBICHUS
UHPOPMALIMK M WIUTFOCTPHPOBATH pEIIaeMble 3a/1aud HECIOXHBIMH CXEMaMH, JharpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;



YMEHHME HCIOJb30BaTh M aHAIM3UPOBATh B Tpollecce y4eOHONW M UCCIIEe0BATEIbCKOM
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBIIIIEHHOCTH, CETLCKOTO X0341CTBa U TpaHCIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHOMN CPEIbl.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble aelCcTBHUA:

yMEHHUsl 3aJlaBaTh BOINPOCHl (B XoAe auaimora M (Wiau) JHUCKYCCHM) TIO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMCHUA NPCACTABIIATH MMOJTYYCHHBIC PE3YJIbTAThI I03HABaTEIbHOU ACATCIIbHOCTU B YCTHBIX
N MUCBMCHHBIX TCKCTAX; JACJIATh MPE3CHTAIHMIO PE3YyJIbTATOB BBIIIOJIHCHUA XUMHWYCCKOI'O
9KCTIepUMEHTa (J1a00pPaTOPHOTO OIbITa, JIAOOPATOPHOW pabOThI MO HCCICIOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHSI YIeOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM ITO3HABATEIHHOU U
UCCIICIOBATEIbCKON JICATEIILHOCTH NPH PEIICHHH BO3HHMKAKOIIMX MPOOJeM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIACOBaHHS MO3UIMH (0OCYKIeHHS, OOMEH MHEHUSMH, «MO3TOBEIC
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONIPECICHHE KPUTEPUEB 110 OI[CHKE KayeCcTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBIC y'leﬁﬂble JelcTBHUA:

YMEHHE CaMOCTOSITEIILHO OINPEACIATh LEIH ACSITeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JCSTEIHHOCTh, BBIOMPATH
HaubOosnee HS(¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEWCTBUM INpU
BBITIOJTHEHUH 3aJaHUl ¢ Y4E€TOM TMOJIYy4eHHS HOBBIX 3HAHMA 00 H3y4aeMBIX OOBEKTaxX —
BEIECTBAX W PEAKIIMAX, OIICHUBATh COOTBETCTBUE MOJNYUYEHHOTO PE3yNIbTaTa 3asBIICHHOW IIEIH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/JaHUI.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO O00S3aTETBHOTO COJEpXKAHUS,
YCTaHOBJIEHHOI'O JAaHHON (QenepanpHOil paboueld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJaromuMucs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue st
npeAMETHOM 00sacTh «XHUMHS», BUIBI JEATEIHHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAMH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K koHiy oOydeHus B 8 kjacce nmpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHUN: aTOM, MOJEKYJA, XUMUYECKHI DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOYKHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOJAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJSpHAas Macca, KOJUYECTBO BEIECTBA, MOJb, MOJISIpHas
Macca, MaccoBasi J0JIsI XMMHUYECKOro 3JIeMEHTa B COEIUHEHUHU, MOJISIPHBIM 00BEM, OKCHUJ,
KHCJIOTAa, OCHOBAaHHUE, COJb, JJIEKTPOOTPULATENBHOCTb, CTENEHb OKUCICHMS, XUMHUYECKas
pcaknus, KJ'IaCCI/I(i)I/IKaHI/IH peaxunﬁ: p€akuuu COCAUHCHHA, PCAKIUU PA3JIOKCHUA, pPCaKIUH
3aMeIIeHus], peakllui 0OMeHa, 3K30- M SHI0TEPMUYECKHE PeaKIiH, TeIIOBOM 3P deKT peakuuu,
AIpO aTOMa, JIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTalb, paAnyC aToMa, XUMUYecKas CBS3b,
NOJIIpHAasl U HEMOJSpHAs KOBAJECHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLeHTHAs! KOHIIEHTpAaIl|s) B pacTBOPE;



WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUECKUX NOHATUN U IPUMEHSTH 3TU MOHATHS IPU
ONMCAHUU BELIECTB U UX MPEBPALLECHUN;

UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBlICHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMUYECKUX PEaKLUM;

OTIpeNeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKHCIICHHS
9JIEMEHTOB B OWHApHBIX COCTUHEHUSX, NMPUHAAJICKHOCTh BEIIECTB K OMPENCIEHHOMY Kiaccy
COCMHEHUH 1Mo GopMyiaM, BUJI XMMUYECKOHN CBSI3U (KOBAJICHTHAs! U MOHHAS) B HEOPTaHUYECKUX
COECIMHEHUSX;

packpsiBaTh cMmbIci [lepuoguueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHUE
MEPUOIUYECKON 3aBUCHUMOCTUM CBOWCTB XHMMHYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHUS B
Ilepnonnuecko cucTeMe, 3aKOHOB COXPAHEHUsI MAaCChl BEIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraipo;

ONHKCBHIBATh U XapaKTepu3oBaTh TabmuuHyto ¢opmy lleprogmueckoil CHCTEMBI XUMHYECKHX
3JIEMEHTOB: pa3jiNyaTh MOHATHS «TJIaBHasA noArpymnmna (A-rpynmna)» u «modbouynas noarpymnmna (b-
TpyIIa)», Majble U 0OJbIINe ePUO/Ibl, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B TaOIHIIe
«Ilepuoguueckas cucrema xumuyeckux osnemeHToB [[. W. MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCIIO JIEKTPOHOB M paclpeiesieHne X MO SJICKTPOHHBIM CIIO0SIM);

KJIaccu(UIUPOBaTh XMMHYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(10 4KCITy ¥ COCTaBY YYacTBYIOIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3G (DEKTy);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KIIACCOB,
MOATBEP)KJAsi  ONHMCAHME [pPUMEpPaMU  MOJEKYJSIPHBIX  YPAaBHEHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUM;

MPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOI'O 3JIEMEHTa MO (opMyje COECJUHEHHS, MAacCOBYIO JOJIO BEILECTBA B PacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINHY;

IPUMEHSTh OCHOBHBIE ONEpPAIlUi MBICIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00o011eHne, cucTeMaTU3alnio, KJIacCU(PUKAlMIO, BbISBIEHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JJIS M3Yy4YEHUs CBOICTB BEIIECTB M XMMHUYECKUX pEaKIUil, eCTECTBEHHO-HAayYHbIE€ METOJIbI
NO3HaHUS — HaONIoIeHUe, W3MEpPeHHe, MOJCIIMPOBAaHUE, OSKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN);

CJIeZIoBaTh MpaBWJIaM MOJIb30BAaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaK)Ke MpaBUiIaM OOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 110 BBIITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(Bomoposla M KHCIOpOJa), NPUTOTOBICHHIO PAcCTBOPOB C ONpPENEIEHHONM MAacCOBOM Jaoieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb W TPOBOJUTH XHMHUYECKUE DKCIIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBI0 WHIAUKATOPOB (JTaKMYyC,
deHondranzent, METUIOPAHXK U IpYTHe).

Conep:xkanue Kypca (34 4)

Paspnen 1.3nakoMcTBO ¢ npueMamu J1abopaTopHoil TexHUKH (114).
XuMus BOKpyT Hac (2 ).
Mup BeniecTB 1 XMMUYECKUX MPEBPALEHNN. 3HAYEHUE XUMUHU B X03HCTBEHHOM JIEATEIbHOCTH
4eJI0OBEKA, B Pa3BUTHH HAyKU U B IO3HAHUU OKPYKAIOIIEr0 MUpA.
JlaboparopHoe 000pyI0BaHNE U TPUEMBI OOpaIeHUs C HUM (24).
[TpaBuia 6e3o0macHoi pabOTHl B XUMHUECKO J1a00paTOpUu: CO CTEKJIOM, METAJUIOM, IPOOKaMu U
T.4. [Ipenmersl m1aboparopuoro odopynoBanusi. HarpeBarensHble npudopsl. Becol
B3BEIIMBAHHUE.
Ilpakmuueckas paboma Ne 1. Pe3ka n crubaHre TOHKUX CTEKJISTHHBIX TPYOOK, H3TOTOBJICHUE
KalWUISIpOB M HAOOPOB ra300TBOJHBIX TPyOOoK aiist mpubopoB. OOpaboTka mpobok. MoHTax



npubOpoB 1o 3a7aHHOMY 00pa3iy. cnibiTanne mpubopoB jIsl MOJTyYeHHsI ra30B Ha
TE€PMETUYHOCTb.

UccnenoBanue cBOMCTB BelecTs (4 4).

Ob6pamienue ¢ peaktuBamu. OrnpeeseHe CBONCTB BEIIECTB ( arperaTHOE COCTOSHUE, LIBET,
3amax, paCTBOPUMOCTb B BOJIE, IIJIOTHOCTb JKUAKOCTEH, TEMIIEpaTypa KUIIEHUs], LIBET IIJIaMEHH)
Ha IpUMEPE BOJIbI, YKCYCa, STUIOBOIO CIIUPTA, HAIIATBIPHOTO CIUPTA, ITOACOIHEYHOTO MAaca,
caxapa, I0BapeHHOM COJIM, MULIEBON CO/Ibl, MeJa. TeXHMKa IEMOHCTPALMH OIILITOB Ha IPUMEpE
OJIHOT'O-/IBYX 3aHUMATEJIbHBIX ONBITOB.

Ipakxmuueckas paboma Ne 2. VccnenoBanue HU3NYECKUX CBOWCTB MPEATIOKESHHBIX BEILIECTB.
Ipakmuuyeckas paboma Ne 3. Pacnio3HaBaHH€ BEUIECTB M0 UX (PU3MUECKUM XapaKTEPUCTHKAM.
Yucrelie BemecTBa. Pa3znenenue cmeceit (34).

[Tonsitust yuctoro BeuiecTBa U cMecu. CrocoObl pa3ieleH s OJHOPOIHBIX U HEOAHOPOTHBIX
cMeceil (OUNMCTKU BELIECTB) U UX 3aBUCUMOCTb OT CBOMCTB OUYMILAEMBIX BEIIECTB: OTCTAUBAHUE,
¢bunbTpoBaHKe, BHIIAPUBAHUE, TUCTUIUIALINSA, BO3TOHKA, IEPEKPUCTAILTU3ALUS U JIP. CIIOCOOBI.
Ipaxmuyeckas paboma Ne 4. OuucTKa 3arpss3HEHHBIX BEIIESCTB QUIBTPOBAHUEM,
BBIIIAPUBAHUEM, BO3TOHKOM, IEPEKPUCTAILIN3AIUEHN, TUCTUIUISIUEH.

Paznen 2. UcTtopust aTomucTuku 14).

3aKOH COXpaHEHUs1 MacChl BEUIECTB IPH XMMHUUYECKUX peakuusx. VIcTopust OTKpBITUS 3aKOHA.
CranoBieHne yueHusi 00 aToMax U MoJieKyJax. Dnoxa aromuctuku. M.B. Jlomonocos, /1.
Hanbron, A.ABoraapo. [IpodeccronanbHble YepThl TMYHOCTH YUEHBIX.

Ipaxmuueckas paboma Ne 5. KoHCTpyHpOBaHHE MPOCTEHIIIMX TTPUOOPOB. OIBITH IO
JI0Ka3aTeJIbCTBY 3aKOHA COXPAHEHUsI MacChl BELIECTB.

Pa3nen 3. YauBureabHbIii MUp BelecTB (21 u).

Kucnopon. Boznyx. ['openue (3 4).

Cocras Bo3ayxa. Mcnonb30Banne Bo3/yxa Kak XUMHUECKOTO ChIpbsl. «OrHEHHBIN BO3AYX).
Ob6oxectBienue orusi. OroHb — pa3pylIUTeb, OTOHB - Ha CiIyk0e yenoBeka. Mcropus cinuku.
["'openue BeuiecTB B KUCiIopoze U Bozayxe. Cocra, CTpOEHHUE U LBET IulaMeHu. Mcrounuku u
MOCNeACTBYs 3arpsisHeHus: aTMochepsl. OXpaHa BO3AYIIHON CPEIbl.
Jemoncmpayuonnwle onvimel. 3aHUMATEIbHBIE ONBITHI C OTHEM.

Ipaxmuyeckas paboma Ne 6. IlonydeHue U uccieJOBaHUE CBOMCTB Kucnopoaa. M3ydenue
CTPOCHHUS IJIAMEHHU.

Bomopon (2 4).

OnemeHT Beenennoit. [TonydyeHue u npuMeHeHHE BOIOPO/Ia B TEXHUKE. Pa3noxxenne BobI
ANEKTPUUECKUM TOKOM.

Ilpakmuuecxas paboma Ne 7. TlonydeHune u UcclieJOBaHUE CBONCTB BOJOPO/A .

Boga. PactBopsr (5 4).

Boga B npupoge. Kpyrosopot Bojsl B ipupose. Llenednsie ucrounuku. Bona nerkas u tspkemnas.
«CpsTas Boga». Boga — yauBepcanbHblil pacTBopuTeb. OuncTka Boabl. JucTUIMpoBaHHas
Boja. McTounuku 3arpsisHeHus BoJibl. OXpaHa BOJIHBIX pecypcoB. [Ipobiema npecHoil BObI.
PacTBOpBI — TOHKOAMCIEPCHBIE CUCTEMBI. PaCTBOPHI B TPUPOJE U TEXHUKE.

PactBopuMocTs BemiecTB. DakTOph, BIUSIONIME HA pACTBOPUMOCTD BEIIECTB B BojiEe. TeroBsie
SABJICHUS TIPU pacTBOpeHUH. OXJIaAUTENbHbIE CMECU: UX COCTAB, IPUTOTOBIICHUE U
HCIIOJIb30BaHUE.

CriocoObI BEIpayKEHUS COCTaBa pacTBOPA.

Ilpakmuuecxas paboma Ne 8. ViccnenoBanne pakTopoB, BIUSIONINX Ha PACTBOPUMOCTD BEIIECTB
B BOJIE.

Ilpakmuuecxas paboma Ne 9. IIpurotroBiaeHre pacTBOPOB PA3THIHBIX BEIIECTB, HEOOXOUMBIX
JUTSL XAMUYECKOHN J1abopaTopuu.

Kpucrannsl B mpupose u TexHuke (2 ).

Kpucramisl B npupojie u npousBoacTBe. OUnCTKa BEMIECTB NepeKpUcTaIIn3aueii. Metoauka
BBIpAlIMBaHUS €IMHUYHBIX KPUCTAIOB. [Ipakmuyeckas paboma Nel0. [lonydyeHne KpucTaiios
13 MEHOI0 KyIopoca.



Xumus B ObITY (29).

Kpacutenu, Moromiue cpeacTBa, HCKYCCTBEHHBIE U CUHTETUYECKUE BOJIOKHA. [Ipakmuyeckast
paboma Nell. IlpuroroBieHne Kpacsiyux NUTMEHTOB, BHIBEJCHHE MIATEH P’KaBUMHBL, XKUPA,
Hona.

Kucnotsl, ocHoBanus u conu.(7 4).

Heopranunueckue u oprannyeckue KUCIOThl B IPUPOJIE U KU3HU yesoBeka. O01re cBoiicTBa
HEOPTraHUYECKUX U OPraHUYECKUX KUCIIOT.

Opranuyeckue U HEOPraHMYECKUe OCHOBAHUS, UX POJIb B HalleH sku3Hu. CpaBHUTENIbHAS
XapaKTEePUCTUKA OPTaHUYECKUX U HEOPTraHUYECKUX OCHOBAHMIM.

Knaccudukanus coneit: cpefHue, KUCIble, OCHOBHBIE, ABOMHbIE, CMEIIIAHHbBIE, KOMILJIEKCHBIE
conu. Y AUBUTENIbHBIC CBOMCTBA coJiei. Coy B OBITY, HayKe, )KUBOITUCH, MEIUITUHE.
['eHeTnyeckas cBsI3b MEXAY KJaccaMU HEOpraHMYecKux coeauHeHuil. [lomyuenue BemecTs
Pa3IMYHBIX KJIACCOB.

Ilpakmuueckas paboma Nel 1. Pemenne sKCriepuMEHTAIbHBIX 3a/1a4 Ha PacliO3HABaHHE BEIIECTB
Y OCYUIIECTBJICHUE MTPEBPAILICHUI B TEHETUUECKHUX PsifaX, POIOHAYAIbHUKAMU KOTOPBIX
ABIISIOTCS METAJT M HEMETaJlL.

[TonBeneHNE UTOTOB M3YYCHHSI Kypca «3aHUMaTeIbHASI XUMUs» (TIPE3CHTANNS TPOSKTHBIX PaboT
YYaIIuXCs).

TemaTuka MpOEKTHHIX padoT:

1.Bo3iyx Kak XUMHUYECKOE CBIpPBE.

2.«OTHEHHBIN BO3AYX».

3.0roHs Ha Ciry)k0€ yernoBeKa.

4.Bojna B mpupo/e.

5.JlucriepCHbIE CUCTEMBI.

6.Cr1oco0BI OUYUCTKH ITUTHEBOU BOEL.

7.0mpeneneHne coiep kaHusi HOHOB Kallblivs, MarHus, OMOTeHHbBIX AJIEMEHTOB — a30Ta, pochopa
U KUCJIOPOJa.

8.IlonyyeHue MHAUKATOPOB U3 PACTUTEIbHBIX HCTOYHUKOB SKCTPAKIIUEN U3 PACTBOPOB.
9.Bruinatomuiicst mBenckuit Xumuk CBante AppeHuyc.

10.XuMHueckue BenecTBa B CTPOUTENBCTBE.

11.0mnpenenenrie ackopOMHOBOM KUCIOTHI B TIJI0/IaX Pa3HBIX PACTCHUH, B Pa3IMUHBIX COPTaX
pacTeHui OJIHOTO BH/Ia B 3aBUCHMOCTH OT BPEMEHH XPaHEHUSI.

12.3aBUCHMOCTH MUHEPATHLHOTO COCTaBa BOJI M UX JIEYEOHOTO JIEUCTBHUS.

13.Bona — ToruBo Oymymiero.

14.0xpaHa BOJIHBIX PECYPCOB.

TemaTuueckoe IJIAHUPOBAHHUE

Ne i/ Paznen, Tema KonunuectBo yacos

1-2 Pa3znen 1.3nakoMcTBO ¢ mpuemMamu 1a60paTopHOI
TEXHUKHU -11 9

Xumust BOKpyr Hac (2 u).

Mup BemecTB U XUMHUYECKHUX MPEBPALICHUH. 2
3HavYeHHE XUMHUH B XO3SIMCTBEHHOM 1€ITEIbHOCTH
YEJIOBEKA, B PA3BUTHH HAYKH.

3 JlabopaTopHoe 000pyI0BaHNE U TIPHUEMBI OOpAIIIEHHUS C 1

HUM (24).

[IpaBuna 6e30macHOi pabOTHl B XUMUYECKOM

71a00paTOPHUU: CO CTEKJIOM, METAJIIOM, IPOOKaMHU U T.1.
Harpesarenbnbie npubopsl. Beckl.




Ilpakmuueckas paboma Ne 1
Pe3ka u crubanne TOHKUX CTEKIISTHHBIX TPYOOK,
O6paboTka nmpodok. MoHTax MpubdOpPOB.

WccnenoBanue cBOMCTB BemecTs (4 4).

O6pamenue ¢ peaktuBamu. OnpeieieHue CBOMCTB  Ha
MIpUMEpE BOJIbI, YKCYCa, ITUIOBOTO CIIUPTA,
HAIIATBIPHOTO CIHPTA, MOACOIHEYHOT0 Macya, caxapa,
IIOBApEHHOM COJIU, MUIIEBOM CObI, MEJIa.

Ilpaxmuueckas paboma Ne 2. iccnenoBanue
(U3HYECKUX CBOWCTB TPEUIOKCHHBIX BEICCTR.

Ipakmuueckas paboma Ne 3. Pacrio3HaBaHWE BEIECTB
10 UX (U3NYECKUM XAPAKTEPUCTUKAM.

YucTteie BemecTBa. Pa3znenenne cmeceit (3u).
[Tonstus yncroro BemiecTsa u cmecu. Criocoosw
pasiencHus CMECe W  3aBUCHMOCTH UX OT CBOKCTB
BEIICCTB.

10-11

IIpaxmuueckas paboma Ne 4. OuucTka 3arps3HEHHBIX
BEIIECTB (PHIIbTPOBAHUEM, BHIITAPUBAHUEM, BOSTOHKOM,
MepeKpucTaliu3auen, AMCTUILIALUCH.

12

Paznen 2. Uctopus aromuctuku (149).

Pemenue 3ana4. 3akoH coXpaHEHHUS MacChl BEIIECTB
MIPU XUMUYECKHUX PeaKIusaX. FICTOpUST OTKPBITHS
3aKOHa.

13

Paznen 3. Y nuButenbHbiit Mup BemiecTs (214).
Kucnopon. Bo3ayx. ['openue (3 u).
Ipaxmuueckas paboma Ne 5. KonctpyupoBanue
IPOCTEHIINX MPUOOPOB. OMBITHI MO JJOKA3aTENbCTBY
3aKOHA COXPaHEHUs MacChl BEILIECTB.

14

CocraB Bo3nyxa. Mcnonp30BaHue Bo3ayxa Kak
XUMHUYECKOTO ChIpbs. «OrHEHHBIN BO3LYX).
OborxecTBIIeHUE OTHS JJemoHcmpayuonHvle
onvimyl. 3aHUMATENbHBIE OIBITHI C OTHEM.

15

JMcropus cnnuku. ['opeHue BenecTB B KUCIOPOJE U
Bozayxe. CocTaB, CTPOEHHE U LIBET IUIAMEHHU.
Wcrounnku 3arpsi3HEHUs.

16

Ipaxmuueckas paboma Ne 6. Ilonydenue u
HCCIEeA0BaHUE CBOMCTB KHUCIopoaa. M3ydenne crpoenus
IJIAMEHH.

17

Bomopon (2 1).
OnemeHT Beenennoit. [lonyyenue u npumeHeHue
BOJIOPOJIa B TEXHUKE.

18

Ipaxmuueckas paboma Ne 7. ITonydeHue u
WCCIIEIOBAaHUE CBOMCTB BOAOPO/IA .

19

Bona. PactBopsr (5 1).
Bona B npuposie. KpyroBopot Bojibl B mpUpoO/IE.
IleneOnpie ncrounnku. «CBsiTasg Bogay». Boma —
pactBopuTesb. OUNCTKA BOJIBI.




20

Uctounuku 3arpsizHeHust BoJbl. OXxpaHa BOJHBIX
pecypcoB. [IpoGiiema pecHoit BOJIBI.
PactBOpBI B pupoie U TEXHUKE.

21

PactBopumocTs BemiecTB. DakTOPHI, BIAUSIONINE HA
PacTBOPUMOCTb BEIIECTB B BOJE. TEIJIOBBIC SIBJICHUS
IIPY PaCTBOPEHUHU.

22

Ipaxmuueckas paboma Ne 8. iccnenoBanue GakTopos,
BIIUSIIONIUX HA PAaCTBOPUMOCTbH BEILIECTB B BOJIC.

23

Ipakmuueckas paboma Ne 9. IIpuroroBiecHue
pPacTBOPOB Pa3IMYHBIX BEIIECTB, HEOOXOIUMBIX ISt
XUMHUYECKON MPOMBIIIUIEHHOCTH.

24

Kpucrannsl B npupone u Texuuke (2 4).
Kpucrannsl B mpupose u npou3BoacTse. MeTouka
BBIpAIIUBAHUS EAUHUYHBIX KPUCTAIIOB U JPY3.

25

Ipakmuueckas paboma Nel0. [TonydyeHue KpucTamion
MEJIHOTO KyIopoca.

26

Xumus B 0bITy (29). Kpacurenu, moromue cpencraa,
HCKYCCTBEHHBIEC M CHHTETUYECKHE BOJIOKHA.

27

Ilpakxmuueckas paboma Nel 1. IlpuroroBnenue
KpacsIIUX MTUTMEHTOB, BBIBEICHHE IISITEH P>KaBUMHBI,
Kupa, Hoza.

28

Kucnotsl, ocHoBanust u conu.(7 ).
Heopranwndeckne n opraHnuecKre KUCIOTHI B PUPOJIC
1 KU3HU yenoBeka. OO0IMe cBOCTBa HEOPTraHMUECKHUX

Y OPTAaHUYECKUX KUCIIOT.

29

OpFaHI/ILIGCKI/Ie N HCOPTraHNYCCKUC OCHOBAHMs, UX POJIb
B Halllel >KU3HU. CpaBHI/ITeJ'IBHaH XapaKTCpUCTHUKA
OpPTraHNUYCCKUX U HCOPTraHNMICCKUX OCHOBaHMHIA.

30-31

Knaccudukanms coneit Y 1uBUTEIbHBIC CBOWCTBA
conied. Comnu B OBITY, HayKe, )KUBOIIUCH, METUIIUHE.

32

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPTaHUYCCKUX
COGHHHGHHﬁ. HonyquI/Ie BCIICCTB PA3JIMYHBIX KJIACCOB.

33-34

Ilpakmuueckas paboma Nel 1. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4 Ha pacrio3HABaHKE BEIIECTB
Y OCYIIIECTBIICHHE MPEBPAIIEHUI B T€HETHIECKIX
pAanax.

TBopueckas paborta
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