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INOACHUTEJIbBHASA 3AIINCKA

Pabouas nporpamma o XUMHH JUIsE O0YJaIOIIUXCS C 3a/IeP’KKOM IICUXHMUECKOro pa3BuTus 8-9 kiaccos
cocTaBlieHa Ha OocHOBe TpeOoBaHMil K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW MPOTrpaMMBbI
OCHOBHOTO  oOmiero  oOpa3oBaHMsA, MpPEACTaBICHHBIX B  DenepanlbHOM  TOCYJapCTBEHHOM
00pa3oBaTeNbHOM CTaHJapTe OCHOBHOTO O0IIEro 00pa3oBaHUs, C YUETOM pacHpeeEHHbIX M0 KilaccaM
IpOBEPSAEMBIX TpeOOBaHWM K pe3yabTaTaM OCBOSHHUS OCHOBHOH 00pa30BaTEeNbHOW MPOTPaMMBbI
OCHOBHOTO 00IIero o0pa3oBaHus M JJIEMEHTOB COJIEp’KaHUs, IMPEACTABICHHBIX B YHHBEPCATbHOM
koaupukarope mo xumuu, llpumepHON aganTHPOBAaHHOW OCHOBHOW OO0pa30BATENLHOW MPOrPaMMOil
OCHOBHOTO 00111er0 00pa3oBaHus 00yJaIOIIUXCS C 3aIePKKOM ncuxudeckoro paszsutus (nanee — [TAOOII
OOO 3IIP), IIpumepnoit paboueii mporpamMmbl y4eOHOTO mpenMera «XuMus» (0a30BBI ypOBEHB),
[TpumepHoOi mporpaMMoil BocuTaHus 00y4JarOUIUXCs MPHU MOJIYYEHUH OCHOBHOTO O0IIero o0pa3oBaHus,
C YYETOM pacIpeeNICHHBIX MO KJIaccaM MPOBEPSEMBIX TPEOOBaHMIA K pe3yJbTaraM OCBOCHHS OCHOBHOM
o0Opa3oBarelbHOH MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHUSI U DIEMEHTOB  COJAEP KAHUSA,
NPEACTABICHHBIX B YHHBEPCAILHOM Konupukarope rmo xumud, KoHIenmwmu mnpenomaBaHusi y4eOHOTO
npeaMera  «XuMuUs», B 00pa3oBarenbHBIX — OpraHmzanusx P®, peanusyloummx OCHOBHbBIE
ob1eobpaszoBarenbHbie mporpammel. (yTB. Pemenuem Komternn Munnpocsemenus Poccuu, npoTokod
ot 03.12.2019 N I[IK-4BH).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJJMETA «XUMMWS»

Bkiag yueOHoro mnpenmera «XuMHsA» B JOCTH)KEHHE LieJed OCHOBHOIO o0Imero obpa3zoBaHUs
00yCJIOBJIEH BO MHOI'OM 3HAQU€HHEM XMMHUYECKOW HAyKH B NO3HAHUM 3aKOHOB IPHUPOJIbI, B Pa3BUTUU
IIPOM3BOIUTENBHBIX CHJI OOIIECTBA U CO3/1aHUU HOBOM 0a3bl MaTepHaIbHOM KyJIbTYpBI.

XUMUS KaK 3JEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK PACIpOCTpaHMA CBOE BIHMSHHE Ha BCe 00JACTH
YEJIOBEYECKOI0 CYIECTBOBAHUS, 3aJajla HOBOE BMJIEHHUE MHpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpPbl, HEOOXOJMMBIM YCJIOBHEM >KM3HH OOILIECTBA: 3HAHME XUMHUU CIYKUT OCHOBOH IS
(GopMHpOBaHUS MHPOBO33PEHUsI YEJIOBEKAa, €ro MpEeACTaBICHUH O MaTepHaJbHOM E€IMHCTBE MHUDA;
BaXHYIO POJb UrpalOT (HOPMHUpPYEMbIE XUMUEH MPEACTaBICHUS O B3aUMOIIPEBPAILEHUSAX SHEPTrUU U 00
9BOJIIOIIMM BEUIECTB B MPHUPOJIE; COBPEMEHHAsi XUMHs HAlpaBlieHa Ha pelleHHe INoOaNbHbIX MpodieM
YCTOWUYMBOIO Pa3BUTHs YEIOBEYECTBA — CBIPBEBOM, JHEPreTHUYECKOW, IHUINEBOM M JKOJOTHYECKOU
0€3011acHOCTH, IPOOJIEM 3IPABOOXPAHEHHUS.

B ycnoBusix Bo3pacTaroliero 3Hau€HUss XMMHUU B JKM3HH OOILECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOro obpa3oBaHus. B miaHe conmanu3anuy OHO SIBISETCS OJHUM M3 YCIOBUH (OPMHUPOBaHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKY XMMHYECKHE 3HaHHUS HEOOXOIMMBI JUIsl MPHOOpETeHUs: OOIIEKYIbTYpHOTO
YPOBHS, O3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOpa3HOM
XKHU3HU OOIIECTBa, IS OCO3HAHMs BaXKHOCTU Pa3yMHOT0 OTHOLIEHHS K CBOEMY 3JI0POBBIO U 3]I0POBBIO
JIPYTUX, K OKpYXKaroliel NpupoaHon cpenie, A1 IPaMOTHOTO MOBEACHUS MPH UCTIOIb30BaHUH Pa3IUYHbBIX
MaTepUaIoB U XMMHUYECKUX BEIIECTB B TOBCEHEBHOM JKU3HH.

Xumuyeckoe oOpa3oBaHHe B OCHOBHOM HIKOJIE SIBJIsIETCS 0a30BBIM MO OTHOILIEHHUIO K CUCTEME OOIIEero
XMMHUYECKOro oOpa3zoBaHMs. [103TOMYy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pealM3yeT IMpHCYIIUe
o0ieMy XHMHUYECKOMY OOpa30BaHMIO KIIIOUEBBIE I[EHHOCTH, KOTOPbIE OTPa)kaloT TOCYJapCTBEHHBIE,
OOIIECTBEHHbIE U WHIMBHyalbHbIE MOTPEOHOCTH. DTUM OINpeNeNseTcss CyIIHOCTh OOIIel cTpaTeruu
0o0y4deHus1, BOCIIUTAHUS U Pa3BUTHs 00YJarOMIUXCS CPECTBAMU YUeOHOT0 npeameTa « XUMHUS».

Wzyuenne mpenmera: 1) cmocoOCTByeT peanau3allMd BO3MOXKHOCTEH JUII CaMOpa3BUTUS U
dbopMHUpOBaHUs KYIBTYpPhl TUYHOCTH, €€ 00meld u (yHKIIMOHATLHON TPAMOTHOCTH; 2) BHOCHUT BKJIAJ B
(dopMHpOBaHUE MBIIIJICHUS U TBOPUECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAaMOCTOSATEIbHOM
yu4eOHOW JN1eATeNbHOCTH, AKCHEPUMEHTAIbHBIX U HCCIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak
B TIOBCEIHEBHOM JKM3HU, TaK M B NPO(PECCHOHATBHON AEATENHOCTH; 3) 3HAKOMHUT CO CHeUu(pUKOM
HAy4YHOT'O MBIIIJICHUS, 3aKIaJbIBACT OCHOBBI IIEJIOCTHOIO B3IVISIa HA €IUHCTBO NPUPOABI M YEJIOBEKA,
SIBIISICTCS. OTBETCTBEHHBIM ATAIIOM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOJPOCTKOB; 4)



CHocoOCTBYeT (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSAM, K TIPUPOJIE,
K 4EJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3Bannusle HampaBiieHUsI B O0Y4EHUU XUMHUHU 00ECIICUMBAIOTCS CIEUM(UKON COAep KaHus TpeaMeTa,
KOTOPBbII sBISETCS NENarorMyeckd aJalTUPOBAaHHBIM OTpakeHHeM 0a30BOM HAyKH XUMHM Ha
OIPEEIEHHOM 3Talle €€ pa3BUTHU.

Kypc Xx¥uMuu OCHOBHOM HIKOJIBI OPUEHTUPOBAH HAa OCBOEHHE OOYYarOIMMUCS OCHOB HEOPraHUYECKOH
XMMHU ¥ HEKOTOPBIX OHATHH U CBeIEHUH 00 OTIIENIbHBIX 00BEKTaX OPraHuYeCKON XUMHH.

CrpykTypa colepxaHus IpeaMmera cOopMHUpPOBaHA HA OCHOBE CUCTEMHOIO MOJIXO0AA K €ro M3y4eHHUIO.
CopnepxaHue CKJIaIbIBA€TCSI U3 CHCTEMbI HNOHSTHH O XMMHYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMBI
HOHATUH 0 XuMuyeckod peakuuu. OOe 3TH CUCTEMbl CTPYKTYPHO OpPraHM30BaHbl IO NPUHLHUIY
[IOCJIEZI0BATENBHOIO PAa3BUTHS 3HAHMM HA OCHOBE TEOPETMUYECKUX IPEACTABICHUI pa3HOro YpOBHS:
aTOMHO-MOJIEKYJISIPHOTO YY€HHsI KaKk OCHOBBI BCETO €CTeCTBO3HaHMsI, ypoBHs [lepuoanyeckoro 3akona /l.
WN. MenpaeneeBa Kak OCHOBHOI'O 3aKOHa XMMMH, YYEHHUS O CTPOEGHHUM aTroMa M XMMMUYECKOH CBA3H,
IpeACTaBICHUN 00 3MEKTPOIUTUYECKON AMCCOLMAIMM BELIECTB B pacTBopax. TeopeTuueckue 3HaHUS
paccMaTpUBalOTCS HAa OCHOBE SMIHMPUYECKH TIOIYYEHHBIX W OCMBICICHHBIX (DaKTOB, Pa3BHUBAIOTCS
IOCJIEI0BATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJHSS (PYHKIMHM OOBSICHEHUS U IPOrHO3UPOBAHMUS
CBOICTB, CTPOEHUS U BO3MOYKHOCTEN IPAKTUUECKOT0 IPUMEHEHUS U MOTYYEHHS U3ydaeMbIX BEILECTB.

Takast opranuzanus cojepxaHus Kypca COCOOCTBYET MpPEICTABICHUIO XMMHUYECKON COCTaBIISAIOIIEH
HAy4YyHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW MpHupojabl. TeM cambiM 00€credrBaeTCsl BO3MOXHOCTD
(dopmupoBaHus y 00y4YarOIMXCsl HEHHOCTHOTO OTHOLIEHMS K HAyYHOMY 3HAHHUIO U METOJaM IIO3HaHUS B
Hayke. Ba)XHO Taxke 3aMETUTh, UYTO OCBOEHUE COJIEP)KAaHUs Kypca IIPOUCXOIUT C MPUBJICUEHUEM 3HAHUN
U3 paHee N3y4eHHBIX KypcoB: «Okpyxaroniuii Mup», «buonorus. 5—7 knacces» n «®dusnka. 7 Kiaacey.

Peanu3zanus ganHoi nporpamMmsl B Iponecce 00y4deHus no3BoauT odoyuaromumces ¢ 3[1P ycouts
KJIFOYEBbIe XMMUYECKHE KOMIETEHIIMH U TIOHATh POJIb U 3HAYEHUE XUMHHU CPEAU JPYTUX HAyK O MPHUPOJIE.

N3ydyeHune xumun crnocoOCTByeT (POPMHUPOBAHMIO Y O0YUaAIOIIUXCSI HAYYHOTO MUPOBO33pEHHUS,
OCBOCHMIO OOLIIEHAyYHBIX METOJI0B (HaOII0I€HUE, U3MEPEHNUE, IKCIIEPUMEHT, MOJEIIMPOBaHHE),
OCBOEHUIO MPAKTUYECKOIO MPUMEHEHUS HayYHbIX 3HaHUH, OCHOBAaHHOT'O HA MEKITPEIMETHBIX CBS3SIX C
npeameramu «Oxpyxaronmit Mupy», «duzuka», «buonorus», «I'eorpapusny, «MaTemaTuka» u
dbopMHUpyET KOMIIETEHIIUN, HEOOXOAUMBIE VISl TIPOJOJIKEHUsST 00pa30BaHUs B 00JIaCTH €CTECTBEHHBIX
HayK.

N3ydyeHne xumun crocoOCTBYeT pa3BuTuio y ooydatomuxcs ¢ 3[IP npocrpancTBeHHOTO
BOOOpakeHUs, PyHKIIMOHAIBHON TPAMOTHOCTH, YMEHHs BOCIPUHUMATh U KpUTUUYECKU aHATIU3UPOBATH
UH(pOpPMAIHIO, MPEACTABIEHHYIO B pa3IN4HbIX (hopMax. 3HAYMMOCTb IIpeaMeTa JIJIsl pa3BUTHS )KU3HEHHOM
xkomnereHuu obyqaromuxcs ¢ 3I1P 3axitoyaercsi B yCBOEHUM OCHOBBI XUMHUYECKHX 3HAHUM,
HEOOXOIUMBIX JIJIsl TOBCETHEBHOM JKU3HU; HAaBBIKOB 37J0POBOI0 U 0€3011aCHOTO ISl YeJIOBEKa U
OKpY’Kalolien ero cpesipl 00pasa *U3HU; GOPMUPOBAHUH IKOJIOTHUYECKOI KYIbTYpHI.

[IporpamMma otpaxkaet conepkanue oOydeHus npeaMeTy «XUMHs» ¢ y4ETOM 0COOBIX
oOpa3oBaTenbHbIX oTpedHocTel obyydatonxcs ¢ 3[1P. Opnanenne yueOHbIM PeIMETOM «XUMHS»
MIPEICTABISIET OMPEACIICHHYIO TPYIHOCTD it oOyuatomuxcs ¢ 3[1P. D1o cBs3aH0 ¢ 0cOOEHHOCTIMHU
MBICIIUTEILHOM eSTeTbHOCTH, TEPUOJMUECKUMH KOJIeOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM NaMsITH,
HEJ0CTAaTOYHOCTHIO OOIIEro 3anaca 3HaHUi, TOHW)KEHHBIM IT03HABATEIbHBIM HHTEPECOM U HU3KUM
YPOBHEM PEUYEBOTO Pa3BUTHSI.

Jlns mpeojofieHust TPYIHOCTEN B M3YUEHUH yU4eOHOTo MpeaMeTa «XUMHUsD» Heo0X0oauMa afanTalius
o0beMa U XxapakTepa yueOHOro MaTepualia K o3HaBaTeIbHbIM BO3MOXHOCTSIM JaHHOH KaTeropuu
oOyJaromuxcsi, yueT uX 0COOEHHOCTEH pa3BUTHS: UCIIOJIb30BAHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBS3€EH, IOCTENIEHHOE YCIOKHEHUE N3Yy4aeMOro MaTepuaia.

[Ipu u3yyeHnr XUMUU HEOOXOAUMO OCYILECTBIISATH B3aUMO/IEHCTBUE Ha MOJMCEHCOPHOI OCHOBE.

Teopernuecknii MaTepran peKOMEHAYETCS U3y4aTh B IPOLECCE TPAKTUIECKON NEATENBHOCTH.
Bo3MoxHO BbII€TIEHHE OTACTBHBIX YPOKOB Ha PElIeHUE 3a7a4 B CBSA3H CO CIIOKHOCTHIO aHAJIM3a TEKCTa
oOyuyaromumucs ¢ 3[1P. Oprannyeckoe eTUHCTBO MPAKTUUECKON U MBICIIUTENILHON AEATEIbHOCTH
00y4aroluxcsl Ha ypokax XUMHUH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX



XUMHUYECKHX 3HaHUH 1 ymeHuil. Ocoboe BHUMaHKE NMPU U3yYECHUN XUMUU YICISIETCS U3YICHUIO
«CKBO3HBIX» MOHATHH U (HOPMUPOBAHHIO HaBbIKA CTPYKTYPHUPOBAHMS MaTepHaa.

HEJA N3YYEHUSA YYEBHOI'O NIPEIMETA «XUMMUS»

K HanpaBieHuio nepBocTeNeHHON 3HAYMMOCTH IIPU peain3aluy o0pa3oBaTeIbHbIX (QyHKIIHIMA
npeaMera «XUMEs TPaJAULIMOHHO OTHOCIT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOW HAyKH Kak 00Ja-
CTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKOH J1eATEIbHOCTH YeJIOBeKa U KaKk OJTHOTO U3
KOMITOHEHTOB MHPOBOH KYJIbTYpHL. 3a7a4a MpeaMeTa COCTOUT B (GOPMUPOBAHUU CUCTEMBI XMMUYECKUX
3HAaHUHM — Ba)XKHEHIINX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX T0JIOKEHUH, JOCTYITHBIX
0000111eHN T MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAyKH, 3HAHUN O HAyYHBIX METO/IaX U3Y4YCHUS Be-
IIECTB U XMMMUYECKHX PeaKluil, a Takke B JOPMHUPOBAHUH U PA3BUTUU YMEHHH U CIOCOOOB
JESTENIbHOCTH, CBA3aHHBIX C IIJITAHUPOBAaHUEM, HAOJIIOIEHUEM U MPOBEAECHUEM XMMHUECKOTO
9KCHEPUMEHTA, COOJIIOCHUEM MPaBUJl O€30I1aCHOT0 0OpaIlleHHs ¢ BEIIeCTBAMH B TOBCEIHEBHOM JKHU3HU.

Hapsiny ¢ 3Tum 1ienu n3ydeHus npeaMera B IporpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI C YUETOM
HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111eT0 00pa3oBaHus. Ceroins B 00pa3oBaHUU 0c000
3HAUYMMOM NMPU3HAETCS HANPABICHHOCTh O0YyUYEHUS Ha pa3BUTHE U CaMOPa3BUTHUE JINYHOCTH,
dopmupoBaHue e€ HHTeUIeKTa U 001Iel KyabTypbl. O0ydeHre YMEHUIO YUUTHCS U IPOAOIIKATh CBOE
00pa30oBaHUE CAMOCTOSATEIbHO CTAHOBUTCS OJHOM U3 BaXKHEUIIUX QYHKLIMN yUeOHBIX NPEAMETOB.

s o6yqaromuxcs ¢ 3I1P, Tak xe, Kak U 17151 HOPMaTUBHO Pa3BUBAIOLINXCSI CBEPCTHUKOB,
OCBaMBAIONINX OCHOBHYIO 00pa30BaTEIbHYIO IIPOTrPaMMy, JOMHHHUPYIOIIEE 3HAYCHNE TIPHOOPETAIOT
TaKue LeJH, KaK:

1. ¢opmupoBaHue UHTEIUIEKTYaJbHO pPAa3BUTOM  JIMYHOCTH, TOTOBOM K  COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IMPHUHATUIO PELICHUH, CIIOCOOHOHN aganTupoBaTbCs K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKU3HU;

2. HampaBIIEHHOCTh OOYy4YeHMsI Ha CHUCTEMAarH4yecKkoe MPUOOLIEHHE ydalluxcs K CaMOCTOSITEIbHOMN
MO3HABATEIbHON JESITENbHOCTH, HAYYHBIM U MPAKTHUYECKUM METOJaM MO3HAHUS, (OPMUPYIOLIIM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMMU;

3. obecrieueHWe  yCIOBHiA,  CHOCOOCTBYIOIIMX  TPUOOPETEHUIO  OOYYaIOUIMMHUCS  OIBITA
pa3sHOOOpa3HOM JesATEeTbHOCTH, MO3HAHUS W CAMOIO3HAHMS, KJIIOYEBBIX HAaBBIKOB (KJIFOYEBBIX
KOMITETEHI[1H ), UMEIOIINX YHUBEPCAIbHOE 3HAUECHUE JJIsl PA3INYHBIX BUIOB JAESTEIbHOCTH;

4. (opmupoBaHMe yMEHHUI OOBSCHATH W OLIEHUBAThH SIBICHUS OKPYXKAIOLIEr0 MUpa HAa OCHOBAaHHUH
3HaHWUH U OTIBITA, OJIYYEHHBIX IPU U3YUYEHUU XUMUU;

5. (QopmupoBaHue y OOydYarOUIMXCS T'YMaHMCTUYECKUX OTHOIIEHHWH, NOHUMAaHUS IIEHHOCTHU
XUMHUYECKUX 3HAHUM [ BbIPaOOTKHM 3KOJIOTMYECKH 1IEJIeCO00pa3HOro MoBeNeHUs B ObITY U
TPYLOBOH [JEATEIBHOCTH B LENISIX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOLIEH NPUPOIHOU
Cpelbl;

6. pa3BUTHE MOTMBAIMM K OOY4YEHHIO, CHOCOOHOCTEH K CAaMOKOHTPOIIO M CaMOBOCIMTAaHHUIO Ha
OCHOBE YCBOEHUS 00IIEUETIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGuiIst
Y HaIlPaBJICHHOCTH JalibHEHIIero o0y4eHusl.

Kypc nampaBien Ha perieHue ClenyroIMX 3a/iad, 00ecleynBaoluX pealn3aliio JTMYHOCTHO-
OPUEHTHPOBAHHOTO U JIEATELHOCTHOIO MOAX00B K 00yueHuto xumun odydatonuxcs ¢ 3[1P Ha ypoBHe
OCHOBHOTO 00IIIeT0 00pa30BaHMS:

1. ¢opmupoBaHue NepBOHAYATIBHBIX CHUCTEMAaTHU3UPOBAHHBIX MPEJCTABICHUH O BeIIeCcTBaX, HX
NPEBpPALICHUSIX W TNPAKTUYECKOM TMPUMEHEHWH; OBJAJACHUE NOHATUHHBIM alaparoM |
CUMBOJIMYECKUM SI3bIKOM XUMUU;

2. OCO3HaHUE OOBEKTHBHOM 3HAUMMOCTH OCHOB XMMHYECKOH HayKuM Kak 00JacTH COBPEMEHHOIo
€CTECTBO3HAHUS, XUMUYECKUX MPEBpaIlleHnii HEOPraHWYECKUX M OpPraHMYeCKHUX BEIIECTB Kak
OCHOBBl MHOTHMX SBJIEHUH >KMBOW M HEXHBOH MNPHUPOIBI; YIIyOJeHHE TNpPEeACTaBICHUN O
MaTepraJbHOM €UHCTBE MUPA;

3. OBJAJICHHE OCHOBAMHM XMMHUYECKON I'PAaMOTHOCTH: CHIOCOOHOCTBIO aHAJIM3HPOBATh U OOBEKTUBHO
OLICHUBATh JKU3HEHHbIE CUTYallH, CBA3aHHBIE C XUMMEH, HaBbIKaMU 0€30MacHOro oOpaleHus ¢



BEIIECTBAMH, UCIIOJIb3YEMbIMH B TIOBCETHEBHOW KM3HU; YMEHHEM aHAJIM3HPOBATh U TUIAHUPOBATh
9KOJIOTHUECKH Oe30MacHOE TIOBEICHNE B LIEJIAX COXPAHEHHS 37I0POBBSI M OKPYKAIOIIEH CPE/IbL;

4. (dopMUpOBaHHE YMCHUIl YCTaHABIMBATh CBSA3M MEKAY PEAbHO HAOIIOIAEMBIMH XHUMHUYECKUMH
SIBJICHUSIMU ¥ [IPOIIECCAMH, TIPOUCXOISIIIMMHE B MUKPOMHPE, OOBSCHITH IPHYUHBI MHOTOOOpa3Hst
BEILIECTB, 3aBUCHUMOCTh MX CBOWMCTB OT COCTaBa M CTPOCHHS, a TaKXKe 3aBUCHMOCTh IPUMEHCHHUS
BEIIECTB OT MX CBOWCTB;

5. mpuoOpeTeHHe OIbITa UCIIOJIL30BAHMS PA3IMYHBIX METOIOB U3y4CHUs BELICCTB, HAOMIONCHUS 32
UX TPEBPAIlCHUSAMH TPH [POBEICHUM HECIOXHBIX XHMHYECKHX OKCIIEPHMEHTOB C
UCTIOJIb30BaHHEM JIA00PaTOPHOTO 00OPYAOBAHHS U IPUOOPOB;

6. ¢dopMupoBaHUE MPEACTABICHUH O 3HAYCHUH XHMMHYECKOH HAyKH M pPEHICHHH COBPEMEHHBIX
IKOJIOTHYECKHX MPOOJIeM, B TOM YHCIIC B MPEAOTBPAICHUU TEXHOTCHHBIX M JKOJOTMYECKUX
KaTacTpod.

OcoGeHHocTr 0TOOpPA M aJaNTANUM Y4eOHOT0 MaTepHaJia 0 XUMHHU.

OOyueHue y4yeOHOMY MpeaMeTy «XuMHUs» HE0OXOAMMO CTPOUTh Ha CO3JaHHH ONTUMAJIBHBIX
YCIIOBUH JUIsl YCBOGHHUS NMPOrpaMMHOro Marepuana odoydatomumucs ¢ 3I1P. bosbioe BHUMaHue 10KHO
OBITH yHENeHO OTOOpY YydYeOHOro marepuaja B COOTBETCTBUH C THPUHIMIIOM JOCTYITHOCTH IIPH
coxpaHeHHMHU o01iero 6a3oBoro ypoBHs. OH JOJDKEH IO COAEP)KaHUI0 U 00beMy OBbITh aJalTHPOBAHHBIM
st ooydatomuxcs ¢ 3I1P B cooTBeTCTBHM ¢ X 0COOBIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAIMU. ClienyeT
o0JieryuTh OBJaZicHHe MaTepuaioM obyvaromumucs ¢ 3I1P mocpecTBOM ero 1eTaabHOro 0ObSICHEHUS C
CUCTEMATUYECKUM IOBTOPOM, MHOTOKPATHON TPEHUPOBKOW B NMPUMEHEHHM 3HAHUN C HCIOJIb30BaHUEM
IPUEMOB AJITOPUTMU3ALIUU U BU3YaJIbHBIX OIIOP, 00y4eHHsI CTPYKTYPUPOBAHUIO MaTepHaa.

bonbuioe 3HaueHue [UIsl IOJIHOLIEHHOI'O YCBOEHHS Y4eOHOro Marepuaja HMMEET OIopa Ha
MEXXIIPEIMETHBIE CBSA3HM BOIPOCOB, U3YyYa€MbIX B JIaHHOM Kypce, ¢ TAKUMH Y4E€OHBIMH IpeIMETaMU Kak
«[eorpadusy, «dusnka», «buonorus». [1o3Bossas paccMaTpuBaTh OJUH U TOT K€ YUE€OHBII MaTepual C
pasHbIX TOYEK 3PEHUs, MEXIIPEIMETHbIE CBA3M CHOCOOCTBYIOT €ro JydllleMYy OCMBICIEHHUIO, Ooiee
IPOYHOMY 3aKPETICHUIO MOJyYEHHBIX 3HAaHUHN U MPAKTUYECKUX YMEHUMH.

[Tpy moAroTroBke K ypokKaMm Y4HTedb JOJDKEH IMpeaycMOTpeTh (hOPMHUpPOBaHHME Yy OOYyHaroUXCs
YMEHMI aHaJIu3upoBaTh, CpaBHHUBATh, 0000IIATh M3ydaeMblil Marepual, IUIAaHUPOBATH IPEACTOSIIYIO
paboTy, OCYIIECTBIATh CAMOKOHTPOJIb. Heo0X0AMMO MOCTOSHHO CIEIUTh 3a MPAaBUIBHOCTBIO PEUYEBOTO
odopmiieHrs BhICKa3biBaHU oOyuatomuxcs ¢ 311P.

B cBs31 ¢ 0COOEHHOCTSIMU MOBeIEHUS U AedTenbHocTH oOyuatomuxcs ¢ 3I1P (pacTopMokKeHHOCTS,
HEOPraHU30BAHHOCTh) HEOOXOUM CTPOXKANIINKA KOHTPOJIb COOIIOIEHUS MPAaBUI TEXHUKU 0€30IaCHOCTH
IpY IpOBEIeHNH Ja00paTOPHBIX PabOT B XUMHUECKOM KaOHHETE.

IIpumepHbie BHABI JeATedbHOCTH oOy4daromuxca ¢ 3IIP, oOycnoBiaeHHble o0co0bIMH
o0pa3oBaTe/IbHBIMH TOTPEOHOCTSIMH M oO0ecleYrBalolIe OCMBICIICEHHOE OCBOEHHE COJep:KAHMHU
o0pa3oBaHusi o npeaMeTy «XuMH».

Conepxanne BUIOB JesiTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax XUMUU ONpeaensercs uX
0co0bIMH 00pa3oBaTedbHBIMU TOTpeOHOCTIMH. [TomMuMo mupoko ucnonb3dyembix B OOIT OOO o6mumx
JUIsL BceX OOy4arouuxcs BUAOB JEATEIbHOCTU CIEAYeT YCUIUTh BUJIBI AEATEIbHOCTH, ClIeHU(UYHbIE IS
JAHHOM KaTeropuu OOydarolmuxcsi, I OOECIEeUYEeHUsT OCMBICIEHHOIO OCBOCHMS —COJAEp)KaHUs
o0pa3oBaHHMsl IO MpeIMEeTy: YCHJIEHHE TMPEeAMETHO-IPAKTUYECKON JesITeNbHOCTH C aKTHBH3alel
CEHCOPHBIX CHCTEM; YEpEIOBaHUE BUIOB IEATEIBHOCTH, 3aJCHUCTBYIOIIUX pa3JIMYHBIE CEHCOpPHbIE
CHUCTEMBI; OCBOCHHME MaTepuaja C ONOPOM Ha aNrOpUTM; «IOLIArOBOCThY» B H3YyYEHWH MaTepuana;
UCIIOJIb30BaHUE JIOTIOJIHUTENIHOM BH3YyalbHOM OMOpHI (IU1aHbl, 00pasIibl, CXEMbl, I1a0JIOHbBI, OMOPHBIE
tabnuupel). s pazsutus y obdyqatomuxcs ¢ 3[1P ymenust nenate BbIBObI, (POPMUPOBAHUSI TPAMOTHOTO
peUYeBOro BBICKA3bIBaHHUA HEOOXOIAMMO HCIIOJBb30BaTh OIMOpHBIE cioBa U kiume. Ocoboe BHUMaHUE
CIeyeT yAETuTh OOYyUEHHUI0 CTPYKTYPUPOBAHHUIO MaTepuaia: COCTaBICHHE PUCYHOUHBIX U BepOallbHbIX
CXEM, COCTaBJIEeHHE TaONHl], COCTaBJICHHE KIacCUPUKAMK C O003HAUECHHBIMH OCHOBAHUSMH JUIS
KJIacCU(pUKALlMU U HAMOJIHEHNE UX IPUMEpPaMH U JIp.

IIpumepHas TemaTuueckas U TEpMUHOJIOTHYECKas Jiekcuka cootBeTcTByeT OOIT OOO.



Hns oOyuatomumxcst ¢ 3IIP cyiiecTBeHHBIMH SIBISIIOTCA NPHEMbI pabOTHl € JIEKCHYECKHM
marepuaioM 1no mnpeamery. IlpoBoautcs cnenumanbHas paboTa 1O BBEIACHHWIO B AKTUBHBIA CJIOBapb
00yyaroluXxcsi COOTBETCTBYIOIIEH TEPMUHOIOIMU. M3ydyaeMble TEpMHUHBI BBOAATCS Ha MOJIMCEHCOPHOU
OCHOBe, 00s3aTelibHa BHU3YallbHas MOJJEPKKA, aJTOPUTMBI paOOTHl C ONpPENIEIECHUEM, OIMOPHBIE CXEMBI
JUISL aKTyaJIM3aluy TEPMUHOJIOTHUH.

MECTO YYEBHOI'O IPEJIMETA «XUMHSA» B YYEBHOM IIJIAHE

B cucreme o61ero oopazoBanus «XUMUs» NpU3HAHA 00s13aTEILHBIM y4eOHBIM IPEAMETOM,
KOTOPBIN BXOJHT B COCTaB IPEeIMETHOMN 001acTi «EcTecTBeHHO-HAYYHBIE IPEIMETHI».

Y4eOHBIM IIaHOM Ha e€ U3y4eHue oTBeIeH0 136 yueOHbIX 4acoB - 10 2 4 B HEAE0 B 8 1 9
KJIaccax COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITPEJIMETA

8 KUIACC

IlepBoHayaJbHbIe XUMHYECKHE MOHATHS

[Ipeamer xumuun. Poab xumuu 6 dHcusnu uenosexa®. Tena n Bemecta. DU3NIECKHE CBOMCTBA
BELIECTB. ArperarHoe COCTOSIHME BeUlecTB. Xumusa 6 cucmeme Hayk. UYucTble BelleCcTBA U CMECH.
CnocoOwl paznenenust cmeceid. IlpaBuna OGezomacHOro oOpamieHusi ¢ BEIIECTBAMHU M JIAOOPATOPHBIM
obopynoBanuem. [lonamue o memooax NO3HAHUS 8 XUMUU.

ATOMBI U MOJEKYyJbl. XUMHYECKHE DJIEMEHThl. 3HaKd (CHMBOJIBI) XMMHUYECKUX HIIEMEHTOB.
OtHocutenbHast aroMHast Macca. IIpocTsie U ciiokHbIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (opmyrna. BajaeHTHOCTP aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH NOCMOSHCMEA
cocmasa eeujecms. OTHOCUTEIbHAS MOJIEKYJIApHAs Macca. MaccoBas J0Js XMMHYECKOIO JIEMEHTA B
COCTUHEHUH.

dusznyecKkue U XMMHUYECKHE ABJICHMSA. XUMHYecKass peakuusd. I[Ipu3Haku XMMHMUYECKUX PEeaKLMi.
YpaBHeHHs] XUMUYECKUX peakiuil. 3aKOH COXpaHeHHUs Macchl BemlecTB. Kimaccuduxarms XuMu4ecKux
peakiuii (CoequHeHus, pa3ioKeHUs, 3aMeIICHHs, OOMEHa).

XUMHUYECKUH DSKCIIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW IIOCYIOW, C MpaBwiaMu paboThl B
naboparopun U mnpuémMamMu OOpaiieHusi ¢ J1a0OpaTOPHBIM OOOpPYIOBAaHUEM; HW3YYCHHE U ONHCAHHE
¢bu3nyecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB; HaOMoJeHne (pu3nyeckux (TUIaBI€HUE BOCKA,
TasHUE JIbJa, PacCTUpAaHUE caxapa B CTYIIKE, KUIIEHHWE M KOHJEHCAlMs BOJbl) U XMMHUYECKHX (ropeHue
CBEYH, MIPOKAIMBAHUE MEIHOW MPOBOJIOKU, B3aUMO/JICIICTBHE Mella ¢ KUCIOTOM) SIBJICHUHN, HAOIIOIEHUE U
ONKCaHUE NPU3HAKOB MPOTEKAHUS XUMHUECKUX PeakUuil (pa3jioKeHHe caxapa, B3aMMOJAEHUCTBUE CEPHOU
KUCJIOTHI C XJIOpHuIoM Oapusi, pazioxenue ruapokcuaa meau(Il) mpu narpeBanum, B3auMoIeHCTBHE JKelle3a
¢ pactBopom conu wmeau(ll));uzyuenue crmocoOoB pazaeneHusi cMeced (C  TOMOIIbIO MarHuTa,
¢buibTpOBaHMe, BhIIApUBAHKUE, TUCTUILIALUS, XpoMaTorpadus), MpoBeaeHHEe OYUCTKU MOBAPEHHOW COJIH;
HaOJII0ICHUE U OIIMCAHKE PE3YJIbTATOB MIPOBEACHHUS ONbITA, MILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMSI MaCChl;
CO3JIaHNe MoJIeNiel MOJIeKYJ (IIIapOCTEPKHEBBIX).

BakHeiiue npeacTaBuTe I HEOPraHUYECKHX BEIECTB

Bo3ayx — cmeck razos. CocraB Bozayxa. Kucimopoa — a1eMeHT u mpocToe BeriecTBo. Haxoxaenue
KHCJIOpO/a B NpUpoje, PU3HUECKHE W XUMHUYCCKHE CBOWCTBA. PeakiMu ropeHHst MPOCThIX U CIOMKHBIX
BemiecTB. CrocoObl TONMYYCHHs KHUCIOpOAa B JIA0OpaTOpuu u npomvluiieHHocmu. llpuMeHeHne
kuciopona. Ilonsitue 00 okcumax. Kpyrosopor kuciopoma B mpupone. O30H — aiiomponHas
MoOougukayusa Kuciopooa.

Tennosoti  s¢hpekm — Xumuueckou  peakyuu, MEPMOXUMUYECKUE  YPABHEHUs, OK30- U
SH/IOTEPMHUUECKUE PEAKIUU. TOnaueo: yeoivb u Memaw. 3azps3HeHue 8030yXd, YCUleHue NaApHUKOBO20
apghexma, pazpyuienue 030H08020 CJLOSL.

Bomopon — aneMeHT M mpocToe BemecTBo. Haxoxaenue Bojopoaa B mpupoje, Guzndeckue u
XUMHYECKHE CBOWCTBA (HAa MPHMEpPE B3aUMOJCHCTBHS C HEMETA/UIAMH M OKCHIAMH METaJLIOB),
NpUMEHEHHE, cnocoObl noayyerusi. [IoHITHE O KUCIIOTaX U COJISX.

KonmuaectBo BemiectBa. Momnb. MomsipHast Macca. 3akoH ABoraapo. ModsipHblii 00bEM Ta30B.
Pacuetbl mo xummuueckoit (opmyine. PacueTbl MaccoBOW J0JIM XUMHUYECKOTO 3JIEMEHTa B COCIAWHCHUH,
KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJISIPHOTO 00beMa ra3oB. PacyéTsl 10 XMMHUYECKHUM YPaBHCHHUSIM.

Qu3zuueckue ceoticmea 600bl. Bona. Ee cocTaB, cTpoeHHE U MOJIEKYJbl. Boda Kak pacmeopumens.
PactBOpbl. [lonsimue 0 HacvlueHHbIX U HeHACblWeHHbIX pacmeopax. [lonsmue pacmeopumocmu sewecms
6 600e. Pacuer maccoBOW IOJM BelecTBa B pacTBOpe (MPOLEHTHAs KOHIEHTparws).MaccoBast 10JIst
BEIIECTBa B pacTBOpe. Xumuueckue c8ouUcmea 600bl (DA3NONCEHUE, PeaKyuu ¢ HaAmpuem, OKCUOOM
kanvyus, okcuoom cepwl (IV) peakyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHBIMU OKcudamu). Tlonamue
06 ocnosanusix. Ponv pacmeopos 6 npupode u 6 dcusnu uenosexa. Kpyeosopom 600vl 6 npupooe.

13HCCB " IaJieC KYpCUBOM 0603Ha‘I€HbI TEMBbI, U3YYCHHNC KOTOPBIX MPOBOJUTCA B O3HAKOMUTCIILHOM
riane. [legaror caMocTosITEIbHO OMPEeIIeT 00beM H3y4aeMOoro MaTepHaia.



3arpsisHeHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Baxneifimme kimaccel HeOpraHWyeckmx coenuHeHmid. Kiaccudukamus  HeopraHUYECKUX
coeguHenuii.  Okcuapl:  coctaB, kiaccuukanus  (KUCIOTHBIE, OCHOBHBIE,  amghomepHbie,
Heconeobpasyiowue - Ha npumepe oxcuoa yenepooa (1) u oxcuoa azoma (1)), Homenxramypa.
Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHUIOB (B3aUMOJEHCTBHUE C BOJOW, KUCIOTAMH, LIEIOYAMHU).
OcHoBanus. Knaccudukanuss ocHoBaHMif: MIENOYM M HEpacTBOpUMbIE OCHOBaHUA. HomeHkmarypa
OCHOBaHHUH. duznyeckrue W XHMHYECKHE CBOMCTBA OCHOBAaHMH (B3aMMOJACHCTBHE C OKCHIAAMU
HEMETAJJIOB, KUCIIOTaMU, COJISIMU). [lonyuenue ocHosauuil.

Kucnotel: cocraB, kinaccudukanus, HOMEHKIATYpa, (QHU3NYECKUE W XUMHUYECKHE CBOWCTBA
(B3auMoOJICHCTBUE C METaJlJIaMH, OCHOBHBIMH OKCHIaMH, OCHOBAaHUSIMHU, COJISIMH, Ha MIPUMEPE COJISTHOU U
CEpHOH KHCIIOT), cnocodwl nonyuenus. Psn aktuBHocTH MetaiuioB H. H. bekeroma. Conm (cpemHue):
HOMEHKJIaTypa COJIeH, cnocobvl nonyyeHus, B3aHUMOJCHCTBHE COJEH C MeTaulaMH, KHCIOTaMH,
1eJIoYamMu M COJISIMU, TPUMEHEHHE.

[TonsiTre 06 aM(OTEPHBIX THAPOKCUAAX (HA IPUMEPE LIUHKA U aTIOMUHUSL): XUMUUECKUE C8OUCNEA
(83aumooeticmsue ¢ KUCIOMAMU U WeN04Yamu, pa3iodcernue npu Hazpesanuu) u noaiydeHue.

I'enetnueckas CBSI3b MEXKAY KJIacCaMHM HEOPraHMYECKUX COeqUHEHHH. ['eHeTndeckue pspl.

XUMUYECKUI HKCHEPUMEHT: KaueCTBEHHOE OIPEJEICHUE COAEpKaHMsI KUCIOpOoJa B BO3AYXE;
MOJTyYeHUE U M3YyUYEHHUE CBOMCTB KHUCIOPOAA; HAONIO/IEHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HUKHOBEHUS WM IMPEKpAICHUsI TOpeHUs (T0Xapa); O3HAKOMIICHHE ¢ o0pa3laMu OKCHJIOB H
OMKCAaHHUE WX CBOWCTB; MOJyuY€HUE M H3yYEHHUE CBOWCTB BOAOpOJa (ropeHue); HabmoJeHue oOpasIoB
BEIECTB KOJIMYECTBOM | MOJIb; HCCIEIOBaHUE OCOOEHHOCTEH pacTBOPEHHMSI BELIECTB C PA3IUYHOU
pPacTBOPUMOCTBIO; TMPUTOTOBIEHUE PACTBOPOB C OMNPEICIEHHON MaccoBOM J0Jeil pacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIbI C MeTa/UlaMd (HATpUEM W KallbliMeM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); OMNpEAENICHUE pPACTBOPOB KHUCIOT M IIEJIOYel C MOMOIIBI0 HHIUKATOPOB;
UCCIIe/IOBaHHE OOpa3lO0B HEOPraHMYECKHUX BEILIECTB pAa3IMYHbIX KJIAcCOB; HaOJIIOJEHHE H3MEHEHUs
OKpacKH MHAMKATOPOB B PacTBOpPax KUCJIOT U mienouei; n3ydenue B3aumoneiicteus okcuna meau(Il) c
pacTBOPOM CEpHOM KHUCJIOTBI, KHCIOT C METAJUIaMH, pPEaKUUd HEUTpaau3aluH; IOJy4YECHHE
HEpPacTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJHOIO MeETajula JIPYyTMM U3 pacTBOpa COJIM; pELIEHUe
SKCTIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxHel e Kjaacchl HEOPraHUUECKUX COETMHEHUN.

Ilepuoanyeckuii 3axon u Ilepuoanyeckas cucrema

xumn4yeckux 3jaeMeHnToB Jl. . MenpaeneeBa. Ctpoenne atoMoB. XUMHYECKasi CBA3b.

OKHCINTEBHO-BOCCTAHOBUTE/IbHBIC PeaKINU

IlepBble MOMBITKM KIaCCUPUKAMM XUMHUYECKHX HJIeMeHTOB. [loHATHE O TIpymmax CXOJHBIX
JJIEMEHTOB (ILENIOYHbIE M IIEIIOYHO3EMEIbHBIE METaJIbl, TIaJOr€Hbl, MHEPTHBIE Ta3bl). JDremeHmol,
Komopbwie 0opazyiom amgomepHovle OKCUObL U 2UOPOKCUOBI.

[Iepnonnueckuit 3akoH. Ilepuonnueckass cucrema xuMmuueckux anemeHToB J[. M. MeHneneesa.
Kopotkonepuonnas u orunnonepuoonas ¢hopmsl Ilepronndeckoit cucreMbl XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. [lepuons! u rpynnel. @U3HUECKUI CMBICH MOPSIAKOBOTO HOMEpa, HOMEPOB MEepuoaa U
IPYIIIBI 2JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX saep. Mzomonsi. OnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
o0osyouek aToMoB mnepBbIX 20 XxuMmMuueckux 3iaemeHToB [lepuoamnueckoit cucremsl [I. 1. Menneneesa.
XapakTepucThKa XHMHYECKOTO 3JIEMEHTa Mo ero nonoxeHuto B Ilepmogmueckoit cucreme [I. U.
Meneneesa.

3axkonomepHocmu u3MeHeHus. CEOUCME INEMEHMO8 MANbIX Nepuodo8 U 2lABHLIX NOOZPYNH, 6
3a8ucumMocmu  Om  amomHo20 (hopsoko6ozo) Homepa 3uauenue Ilepuoouueckozo 3aKOHa U
Ilepuoouueckoui cucmembl XUMU4ECKUX 1eMeHmMo8 05 pazeumus Hayku u npakmuxu. /[. 1. Menoenees —
VUEHDLIL U 2PAINCOAHUH.

Xumnueckas cBa3b. KoBasieHTHas (MOJIApHAsl U HENOJSIPHAs) CBA3b. DI1eKMpOOmMpuyamenbHoCmy
amomoe xumuueckux snemenmos. IonHHast CBs3b.

Crenenp okxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [lpoleccel OKUCIEHMS H
BOCCTaHOBJICHMsI. OKMCIIUTENN U BOCCTAHOBUTEIIH.



XUMHUYECKUH  OIKCIIEPUMEHT: H3y4eHHe OO0pa3IOB BEIIECTB METANIOB W  HEMETAIIOB,;
B3aUMOJICHCTBUE THAPOKCHJA ILHMHKAa C pacTBOpaMHM KHCIOT M UIEJNOYEH; MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX — MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKIuid (TOpeHue, peakluu
pa3I0kKEeHUs, COCAUHEHU ).

Me:knpeaMeTHbIe CBSI3H

Peanusanus MeXIpeAMETHBIX CBSA3€il MPU M3YyYCHUH XUMHU B 8 KJIacCe OCYIIECTBISACTCS depes
HUCITIOJIB30BaHUEC KaK 06L[[I/IX CCTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TaK " HOHHTHﬁ, ABJIIAIOIIUXCA CUCTEMHBIMU
JUTSL OT/ICJIbHBIX MIPEJMETOB €CTECTBEHHO-HAYYHOTO IMKJIIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIU3,
CHHTE3, KJIacCH(UKAIMs, MePHOAUIHOCTh, HAOIIOJCHHE, IKCIIEPUMEHT, MOJCIMPOBaHHE, H3MEPCHUE,
MOJICIb, SIBIICHHE.

dusnka: MaTepus, aTOM, JICKTPOH, IPOTOH, HEHTPOH, UOH, HYKJIH, H30TOIbI, PaIHOAKTUBHOCTD,
MOJICKYJIa, DJICKTPUYECKUI 3apsill, BEUIECTBO, TEJO, O00BEM, arperaTHOe COCTOSHHE BELIECTBa, TIa3,
(du3nUecKue BEIMYHUHBI, CIIMHUIIBI H3MEPEHHSI, KOCMOC, TUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadust: atmocdepa, ruapocdepa, MHHEpAIbl, TOPHBIC MOPOJBI, MOJEC3HBIC HCKOIMACMBIE,
TOILUIMBO, BOAHBIE PECYPCHL.

BbinosiHeHHe MpaKkTHYeCKUX padoT

[Ipu npoBeaeHUN MpaKTHYECKONH pabOTHl KaXKIBIA ee 3Tarl BbIoNHseTcs oOyyatomiumucs ¢ 3I1P
BMECTE C YUUTEJIEM U IO/ €ro pykoBoAcTBOM. Ha nocke 00s3aTrenbHO BBIBEHIMBAIOTCS MpaBUila TEXHUKU
0€30MacCHOCTH, COOTBETCTBYIOIIME JaHHOMY BHIy pabOThl, NaeTcs NpaBHIbHAs 3amuch (QopMya U
yKa3bIBa€TCSl 1eNb MpoBeaeHUs padoTel. [Ipum HE0oOXOAMMOCTH [aeTcs BU3YaNbHBIA aITOPUTM
BBIMIOJTHEHHS 33JlaHUA. JTO CIIOCOOCTBYET OCO3HAHHIO OOYYAIOUIMMUCS BBINOJHSIEMBIX JEHCTBUN U
MIOJIy4YE€HHOT'O pe3yJIbTarTa.

IIpumepHbIe KOHTPOJIBLHO-U3MEPUTETbHbIE MATEPHAJIBI 10 XUMUH

Jlis opraHu3ali TPOBEPKH, yueTa U KOHTPOIS 3HAHUM O0OydJaloIIUXCs MO MpeIMeTy
MPETYCMOTPEHBI KOHTPOJBHBIE PA0OTHI, CAMOCTOSTEIbHBIE PAOOTHI, 3a4YEThl, MPAKTUYECKUE DPAOOTHI,
tectupoBanue. OIHUM U3 METOJIOB KOHTPOJIA pe3yiabTaToB oOydeHus oOyuatomuxcsa ¢ 3[IP sBusercs
METOJ  IOJMBApUAaTUBHOIO  DKCIIPECC-TECTUPOBAHUS C  KOHCTPYMPYEMBIMH  OTBeTaMu.  Ero
OTIUYUTETFHBIMUA YEPTaMU SIBJISFOTCSI OTEPATHUBHOCTh, BBICOKAsl CTEMEHb MHAMBUAYAIU3ANH 3HAHUM,
CPaBHHUTEIHLHO MaJIbIe 3aTPaThl BPEMEHHU U TPY/la Ha TIPOBEPKY OTBETOB OOYJAFOIIINXCS.

s obyuatomuxcsa ¢ 3[IP Bo3MokHO u3MeHeHUEe (HOPMYIHUPOBKU 3a/laHUN Ha «IOLIATOBYIO»,
ajanTanus I[peyiaraeMoro  o0ydJaromeMycsi TeCTOBOTO  (KOHTPOJbHO-OIICHOYHOTO) MaTepHalia:
UCTIONIb30BaHUE YCTHBIX M MHUCbMEHHBIX HHCTPYKIUH, YIPOIIEHNUE JTMHHBIX CII0KHBIX

(hOpMYTUPOBOK HWHCTPYKIMH, pEIICHHE C OMOpPOM Ha alaropuT™, oOpasell, HCIOJIb30BaHHE
CIpaBOYHON WH(OpPMAITUH.

9 KJTACC BemecTBo U XUMHYeCKasi peaKkus
ITepnonnueckuii 3akoH. [leprnonnueckas cucremMa XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKHX AJIEMEHTOB MEPBBIX TPEX NEPUOOB, KIS, KaJblUsi U UX COCINHEHUN
B COOTBETCTBUU C II0JIOXKECHUEM JIEMEHTOB B [Ieproaudeckoi cucTeMe U CTPOCHUEM
UX aTOMOB.
CrpoeHue BenecTBa: BUIbl XUMUYECKON CBSA3H. THUIIBI KPUCTAIIIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIETKH U
BHJIa XUMUYECKOM CBSA3HU.
Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX BEUIeCTB. XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAaM HEOPraHUYECKHUX
COCIMHEHUH, T€eHETUYECKas CBA3b HEOPTaHNYECKUX BEIECTB.



Knaccudukanus XuMu4eckux peakiyii o pa3InyHbIM MpU3HaKaM (TI0 YUCITy

U COCTaBY Y4aCTBYIOIUX B PEAKLIUU BEILECTB, MO TEINIOBOMY dPPEKTY, 110
M3MEHEHUIO CTEIIEHEN OKMCIEHMSI XUMUYECKUX 2JIEMEHTOB, [10 00paTUMOCTH, 110
Y4YaCTHIO KaTalnu3aropa). DK30- U SHAOTEPMHUUECKUE PEaKIH, TEPMOXUMHUUYECKHUE
YpaBHEHHUS.

[TonsTHE O cKOpOCTH XMMUYecKoH peakiuu. [TonsaTue 06 oOpaTuMsbIX U
HEOOpaTHUMBIX XUMUYECKUX peakiusix. [[oHsITHe 0 TOMOT€HHBIX B FeTePOr€HHBIX
peaknusx. [lonsatue o katanuse. [lonsTre 0 XumMu4eckoM paBHOBECHH. DaKTOpHI,
BJIMSIOLINE Ha CKOPOCTh XUMUYECKON PEAKIIMY U MTOJI0KEHHE XUMHUUECKOTO
paBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, SJIEKTPOHHBIN OaaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBlIeHNE ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI C HCII0JIb30BAHUEM METOA
3JIEKTPOHHOTO OajaHca.

Teopust 31€KTPOTUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPOIIUTHI.
Karnonsl, annoHbl. MexaHNU3M IUCCOLMALINN BELIECTB € PA3JIMYHBIMUA BUJAMU
xummuueckon cBsizu. Crenens aucconuanuy. CuibHbIE U Cl1a0ble JIEKTPOIUTHIL.
Peakuuu noHHOTrO OOMeEHa. Y ClI0BUS IPOTEKAHUS peakiii HOHHOro oOMeHa,
IIOJIHBIE U COKpALIEHHBIE HIOHHBIE YpaBHEHHU peakiuil. CBOMCTBa KUCIIOT,
OCHOBAHHUU U cOJIeH B CBETE MPE/ICTaBICHUH 00 JIEKTPOIMTHYECKOM TUCCOMaLnu.
KauectBeHHble peakuiuu Ha HOHBL. [IoHATHE O TMAPOIIHA3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEJIIMU KPUCTAININYECKUX PEIIETOK HEOPTaHUYECKUX

BEIIIECTB — METAJIOB U HEMETAILJIOB (TpaduTa U ajamasa), CJIOKHBIX BELIECTB
(x710pHuaa HAaTpUs), UCCIEA0BaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peakuu OT
BO3/EHUCTBUS pa3IMYHbIX (PAKTOPOB, UCCIIEAOBAHHUE HIEKTPOIPOBOIHOCTH
pPacTBOPOB BEILIECTB, IpOLEcca JUCCOLNUALMN KUCIIOT, IeI04Yel U cosielt (BO3MOKHO
UCIIOJIb30BaHUE BUJICO MAaTE€PHUAJIOB), TPOBEACHUE OIBITOB, WITIOCTPUPYIOIINX
IPU3HAKU IPOTEKaHUs peaklMii HOHHOTO oOMeHa (00pa3oBaHue 0caKa, BbIIECICHHE
rasa, 00pa3oBaHUE BOJbI), ONBITOB, HIUTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuy pazioKeHHs, COSTUHEHNUS ),

pacro3HaBaHWE HEOPTraHUMYECKUX BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIINI Ha
MOHBI, pEIIeHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 UX cOeJUHEHHSA

OO6mas xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u pu3ndecKue CBOMNCTBA MPOCThIX
BEIIECTB — raJIOreHOB. XMMHUYECKUE CBOWCTBA Ha MPUMeEpe XJjiopa (B3auMoeicTBre
C MeTaJlJIaMM, HeMEeTaJlJIaMH, I1eiodamMu ). Xy1opoBoopo/. ConsiHast KUCIoTa,
XHMHYECKHE CBOMCTBA, MOJyYeHUEe, MpUMEHEHHeE. [[elicTBre XIopa u
XJIOPOBOAOPO/a Ha OpraHU3M 4eJIoBeKa. BakHel e XI0puabl U UX HAXOKICHHUE B
pHUpoJIE.

OOmas xapakrepucTika 31eMeHToB VIA-rpymnmbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHn okucieHus. CTpoeHue u pusnueckue cBONCTBa
MPOCTHIX BEIIECTB — KUCIOPOJIa M Cepbl. AJIIOTPOITHbIE MOAM(UKALINN KUCIOPOJIa U
cepbl. XUMHUYECKUE CBOMCTBA cepbl. CEpoBOAOPO, CTpOEHUE, PU3NYECKUE U
XUMHUYECKHE cBOMCTBA. OKCHUIBI CEpBl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pusndeckre U XMMHYeCKHe CBOICTBa (001ue KaK MpeICcTaBUTeNs
KJlacca KUCIIOT U crienupuieckue). XMMUUYECKHe PeaKIiH, JIeXKallle B OCHOBE
MPOMBIIIJIEHHOTO CII0C00a MOJIy4eHUs CepHOM KucioThl. [IpuMenenue cepHoit
KuCIoThl. COJM CEpPHOM KUCIOTHI, KaUeCTBEHHAsl peaklus Ha Cyab(paT-HoH.
Haxoxnenue ceprl 1 €€ coeAMHEHUH B TpUpoe. XUMUYECKOE 3arpsI3HEHHE
OKpYXKaroIllel Cpelibl COEANHEHNUAMHU CEPbI (KUCIOTHBIE JOXKIU, 3arps3HEHHE



BO3/lyXa M BOJOEMOB), CITOCOOBI €ro MPeIOTBPAIICHHSL.
OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpymmbl. OcCOOEHHOCTH CTPOCHHUSI
aTOMOB, XapaKTepHbIE CTENICHH OKUCIIECHH. A30T, paclpoCTpaHeHHE B IPUPO/IE,
buznueckue u xumudeckue ceoiictBa. KpyroBoport azora B npupoje. AMMUax, ero
¢u3nUeckre 1 XUMUYECKHE CBOMCTBA, MoJyuyeHre U npuMeHenue. Coinu aMMOHUS,
ux (pusmveckue U XMMHYECKHEe CBOMCTBa, MpuMeHeHrne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHUS. A30THast KHCJIOTA, €€ MmoyydeHue, (pu3n4eckue 1 XUMHUECKUEe
cBoicTBa (00IIMEe KaK MPEJICTaBUTEIS Kilacca KUCIIOT U crienuduieckue).
Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS B KQU€CTBE MUHEPAIBbHBIX yI0OpEHU.
XHUMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsiI3HEHUE BO3/1yXa, MOYBHI U BOJIOEMOB). Docdop, atoTpoIiHbIe
Moaudukauu Gocdopa, hpusndeckue u xumudeckue csoiictea. Okcua gocdopa
(V) u dochopnast kuciora, pusndeckne U XUMHUECKUE CBOMCTBA, TIOJyUEHHE.
Hcnons3oBanue ¢pocdaToB B KaUeCTBE MUHEPATbHBIX YAOOPEHUH.
OO0mas xapakrepucTika 31eMeHToB [V A-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKHUCIIEHUS. YTJIepo/i, AJFIOTPOIHbIE MOAU(PHUKALIUHY,
pacmpocTpaHeHHe B Ipupoje, GU3NIecKue 1 XUMHUYECKHE CBOMCTBA. AICOpOLuSI.
Kpyrosoport yrnepozaa B npupoje. Okcubl yriaepona, ux Gpusnyeckue u
XUMHUYECKHE CBOWCTBA, ICHCTBHE HA KUBBIE OPTaHU3MBI, IIOJIyYE€HHE U TIPUMEHEHUE.
Dkonoruveckue npodaeMbl, CBsI3aHHbIE ¢ OkcuaoM yriepoaa (IV), runoresa
I00ATLHOTO MOTEIUICHUS KITUMAaTa, TaPHUKOBBIN 3P PEeKT. YToJIbHAS KHCIIOTa U €
cony, X (U3NYECKHEe U XUMUYECKIE CBONCTBA, MOTYYeHHE U TPUMEHEHHE.
KauecTBenHnas peakuust Ha kapOoHaT-HOHBI. Vcnonp30BaHne KapOOHATOB B OBITY,
MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO035ICTBeE.
[lepBoHauaIbHBIE TOHATHUS 00 OPrAaHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbIe HCTOYHUKH YTII€BOAOPOOB (yroJib, IPUPOIHBIN ra3, HEPTh),
HOPOAYKTHI MX HepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsTHe 0 OMOIOTUYECKN BaXKHBIX BEIIECTBAX: JKUPAX, OCIIKAX, YIIEBOAAX — U UX
pOJIM B ’KM3HM YeJIoBeKa. MarepuanbHOE €JMHCTBO OPraHUYECKUX U
HEOPTraHMYECKUX COCTUHEHUH.
KpemHuii, ero ¢pusndeckrue 1 XUMHUUYECKHE CBOMCTBA, MOIy4YeHUE U
npuMmeHnenue. CoenvHeHust KpeMHUs B npupoze. O61mue npeactaBieHus 00 oKcuie
kpemHus (IV) u kpemHueBoit kuciaore. CUIMKAThI, UX UCIOIb30BaHUE B OBITY, B
IPOMBIIIJICHHOCTH. BaskHel e cTponTeNbHbIe MaTepHabl: KEpaMHUKa, CTEKIIO,
LIEMEHT, O€TOH, kene300eToH. [IpobneMbl 6e30MmacHOro MCIOIb30BaHMS
CTPOMTENBHBIX MAaTEPHAJIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:
n3ydeHue o0pa3oB HEOPTAHMUECKUX BEIIECTB, CBOMCTB COJISTHON KUCTIOTHI,
NPOBE/IEHUE KaUE€CTBEHHBIX pPeaKkIiil Ha XJIOPUI-HOHBI U HA0JI0JeHHE IPU3HAKOB
WX TIPOTEKAHWUS, OIBITHI, OTPAXKAIOIINE PU3NIECKUE H XUMUIECKHE CBOWCTBA
raJIoTeHOB ¥ UX COEIMHEHMH (BO3MOKHO HCIIOIB30BaHKE BUIE€OMATEPHUAIIOB),
03HaKOMJICHHE ¢ 00pa3iiaMu XJIOpUI0B (TaIOTEHHUIOB), O3HAKOMJIEHUE C 00pa3liaMu
cephl U €€ COeTMHEHUAMH (BO3MOKHO MCIOIb30BaHUE BUICOMATEPHAIIOB),
HaOJIro/IeHue mporecca o0yTIIMBaHUs caxapa IO/ JeCTBUEM KOHIIEHTPHUPOBAHHOM
CEpHOM KUCIIOTHI, U3YYeHUE XUMHUECKUX CBOMCTB pa30aBI€HHON CEpPHON KUCIIOTHI,
NPOBE/ICHUE KAaUeCTBEHHOW PEaKINU Ha Cyab(paT-noH U HaOIIOIeHNe MTPU3HaKa e€
NpOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
coeIMHEHUH (BO3MOXHO UCIIOJIB30BaHUE BUAEOMATEPUaIoB), 00pa3iaMu a30THBIX
u GochopHBIX y10OpeHui, noyyyeHue, cCoOupaHue, pacrio3HaBaHue U U3ydeHHe
CBOWCTB aMMHaKa, MPOBEJICHHE KaYeCTBEHHBIX PEAKIINA HAa HOH aMMOHUS B (hocPaTHOH U H3yIEeHHE
NPU3HAKOB UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIICHTPHUPOBAHHOM



A30THOM KHUCIOTHI C ME/IbI0 (BO3MOKHO MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB),
U3y4eHHEe MOJIeel KpUCTAINTMYECKUX PelIETOK anmasa, rpaduTta, pymnepena,
03HAKOMJICHHUE C MPOIIECCOM aJICOPOITIH PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM
yraéM U yCTPOMCTBOM IPOTUBOTa3a, MojiydeHue, coorpanue, pacrio3HaBaHue U
M3y4YECHHUE CBOMCTB YIJIEKUCIIOr0 ra3a, MPOBEICHUE KAUECTBEHHBIX PEAKIUI Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YYEHUE MIPU3HAKOB X MPOTEKAHUS, O3HAKOMJICHHE
C MPOAYKUMEN CHIIMKATHOW NPOMBILIJIEHHOCTH, PELIEHNUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHellne HeMeTaulbl U UX COSUHEHUSD.
MeTtajibl M MX COeTUHEHUSI
OO61mas XxapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
uX noJjokenus B Ilepruoanueckoi cucreMe XuMU4eCKux 31eMeHToB [I. H.
MenneneeBa u ctpoeHus: aroMoB. CTpoeHHE METAIIIOB. MeTalmnyeckas CBs3b U
MeTaJUIMYecKasi KpUCTAIINYECKas pelETKa. DIEKTPOXUMUUYECKUM psiJT
HaNpsDKEHUN MeTaluioB. OU3ndeckue U XMMUYeCKHe CBOICTBa MeTasuioB. Obiue
CrocoO0bI MoJyueHust MeTaJIoB. [loHSITHE O KOPPO3UH METAILIIOB, OCHOBHBIE
CIocoObI 3alUTHI UX OT KOppo3uu. CIuiaBsl (CTajidb, YyTryH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.
[[{erounble MeTaIbL: IOJIOKEHUE B [lepnoanueckoi cucreMe XuMUYECKHX
anemeHToB J[. . MenpeneeBa, CTpO€HHUE UX aTOMOB, HAXOKJIECHHUE B IPUPOJIE.
Ou3nyecKkue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuasl U
TUIPOKCHUIBI HATpUS U Kanud. [[puMeHeHNe MEeI0YHbIX METAIOB U UX COEAMHEHHUI.
[[{erouHO3€eMENbHBIE METAIIBI MArHUM U KAJIbLIUIA: TTOJIOKEHUE B
[lepuonnueckoit cucreme xumuueckux 3semeHToB 1. 1. MenneneeBa, CTpoOeHUE UX
aTOMOB, HaX0X/IeHHE B npupoae. Pu3nueckue 1 XMuMUUECKHE CBOMCTBA MarHus U
Kanblus. Baxuneimue coequueHnst KanbIus (OKCUI, TUAPOKCH I, coyn). JKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.
AmomuHu: ionoxeHue B [lepronnyueckoi cucreMe XUMUYECKUX JIEMEHTOB
. Y. MenneneeBa, CTpoOeHUE aTOMa, HaXO0XAEHUE B ipupoe. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alfOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
AITIOMUHMUSL.
Kenezo: monoxenue B [lepruonnueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoOeHUE aTOMa, HAXOXKAEHHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA kemne3a. OKCuapl, THAPOKCU b U coiu xkenesa (II) u sxenesa
(IIT), mx cocrtaB, CBOICTBA U MOIyYCHUE.

Xumuueckuii IKcnepumenm:
03HAKOMJICHHE C 00pa3llaMi METAJJIOB U CIIJIABOB, UX (PM3NYECKUMH CBOWCTBAMH,
W3y4YeHUE PE3yJbTaTOB KOPPO3IUU METAIIOB (BO3ZMOXHO MCIOIB30BaHUE
BUJICOMATEPHAIIOB), 0COOCHHOCTEH B3aMOICUCTBUS OKCUAA KATIbIIUS U HATPHUS C
BOJIOM (BO3MO’KHO MCITOJIb30BAaHUE BUIEOMATEPHAIIOB), UCCIICIOBAHUE CBOWCTB
KECTKOW BOJIBI, MTPOLIECCA TOPEHHUSI JKeTe3a B KUCIOPOoi€ (BOZMOKHO MCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIINi Ha HOHBI:
MarHusi, KaJublus, alloOMUHAS, ITUHKA, xene3a (I1) u xenesa (I11), menu (11),
HaOJFOZICHUE W OMMCAHKE MPOIIECCOB OKPANIMBAHUS TUIAMEHN MOHAMH HATPHS,
KaJIis U KaJIbLMs (BO3MOXKHO UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), UCCIIEIOBAHNE
aM(}OTEepHBIX CBOMCTB TUAPOKCH A ATIOMUHUS M THIPOKCHUIA IIMHKA, PEIICHHE
SKCHEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaxHelme MeTamibl U KX COSAUHEHUS».
XuMus M OKpyKamoLas cpeaa
BemectBa 1 maTepuansl B IOBCEIHEBHOM )KU3HU YeloBeKa. be3onacHoe
WCITOJTIh30BAaHNE BEIIECTB U XUMUYECKUX pPeakiuii B ObITy. [lepBas momorpb npu
XUMUYECKHUX 05KOraxX U OTPABJICHUSIX.
XHUMHYECKOE 3arps3HEHNE OKPYKaIOIIen cpepl (TTpeaesbHast T0myCTUMast
KOHILIEHTpanus Beiects, nanee — [1/1K). Posib XxuMuu B petieHun 3KOJI0rHYeCKUX



npooeM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJIIOB, TOJUMEPHBIE
MaTepHuabl).

Mestcnpeomemnvle ceasu

Peanu3zanust MeXIpeIMETHBIX CBSI3€H NP N3YUYECHUH XUMHUHU B 9 Ki1acce
OCYILECTBIISICTCS Yepe3 UCTIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
TIOHSTHH, TAK ¥ MOHATUH, SBIISIONIUXCSI CACTEMHBIMU JIJISI OT/ICIBHBIX TIPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mme ecTecTBEHHO-HAYYHBIC TOHITHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KJIACCH(PHUKAINS, TEPUOJUIYHOCTD, HAOIIOICHHE,
IKCIEPUMEHT, MOJICITUPOBAHKE, H3MEPEHHE, MOJICITh, SIBIICHHE, TAPHUKOBBIHI

3¢ deKT, TEXHOIOTHSI, MATEPUATIBL.

®dwusmka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/, H30TOIIbI,
PaZMOaKTHBHOCTb, MOJIEKYIIA, YIEKTPUYESCKHNA 3apsijl, TPOBOJHHUKH,
TIOJTYIIPOBOTHUKH, TUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSTHHE BEIIECTBA, I'a3, pacTBOP, pACTBOPHUMOCTb, KPHCTAILTMYECKAs
peméTKa, CruiaBbl, GU3NICCKUE BEIIMYMHBI, CAMHUIIBI U3MEPCHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3161, CONHIIE.

Buonorus: ¢porocuntes, npixanue, ouochepa, IKOCUCTEMa, MUHEPAITbHBIC
yI0OpEeHuUsl, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, ITUTATEIIbHBIC BEIIECTBA.
['eorpadus: armocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TIOPO/IbI, TOJIC3HBIC
HCKOIIaeMbIe, TOTUTUBO, BOJTHBIC PECYPCHI.

PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHWU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I3yquHe xumud B 8-9 Kiaccax HalpasJICHO Ha JOCTHUIKCHHC O6yT~IaIOHlI/IMI/IC$I JIMYHOCTHBIX,
METAIIPEAMCTHBIX U MPCAMETHBIX PE3YJIbTAaTOB OCBOCHUA yqe6H0ro npeameTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUS JOCTUTAIOTCS B
xo/le OOy4yeHHs XHMMHU B €IWHCTBE Yy4eOHONW M BOCMUTATENbHOM nesTenbHOCTH OpraHu3alnuu B
COOTBECTCTBUU C Tpa)II/IIII/IOHHI)IMI/I pOCCPIfICKPIMPI COIII/IOKYJ'II)TypHI)IMI/I u ILYXOBHO-HpaBCTBeHHI)IMI/I
[EHHOCTSAMU, IPUHATHIMHU B OOIIECTBE MpaBUIAMU U HOPMaMHU MOBEAEHHUS U CIOCOOCTBYIOT IMpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINH 00YyYaOIIUXCS.

JInuHOCTHBIE pe3yAbTAThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IMaTpuOoTHYECKOr0 BOCTIUTAHUS

1) LEHHOCTHOTO OTHONIEHUS K OTEUYECTBEHHOMY KYIBTYPHOMY, HUCTOPUYECKOMY M HAay4HOMY
HACJICINIO, TTOHUMAHUS 3HAYCHHS XUMHUYECKON HAyKH B JKU3HU COBPEMEHHOTO OOIIEecTBa, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHON WHGOpMaIMeil O TMepeloBbIX JOCTHKEHHUSIX W OTKPBITUSIX MHPOBOU U
OTEUYECTBEHHOM XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MHUpa U 0OIIECTBa;

I'paxnaHckoro BoCmMTaHus

2) Hpe)ICTaBHeHI/IH O COIIUAJIBHBIX HOpMaX nu npaBHnax MEKIINYHOCTHBIX OTHOHIGHI/IIZ B KOJIJICKTUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-UCCIIeI0BATEIhCKOM,
TBOPUYECKON W JIPYrHX BUAAX NEATEIHHOCTH; TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOU NESTEIBHOCTH
HpI/I BBITITIOJIHCHU N y‘-Ie6HI)IX, IIO3HABATCIbHBIX 3aJa4, BBIIIOJIHCHHH XHWMHYCCKHUX BKCHepI/IMeHTOB,
CO3IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMOIOHUMAHHUIO M B3aWMOIIOMOIIM B MPOIECCE ATOM
y‘Ie6HOI\/'I JACATCIIBHOCTH, T'OTOBHOCTH OILCHWBATDH CBOE IIOBCACHHUC U HOCTyl'IKI/I CBOHX TOBapI/IHlef/'I C
MO3ULMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUN IOCTYIIKOB;

I{eHHOCTH HAYYHOT'O MTO3HAHUSA



3) MUPOBO33PEHYECKUX MPEJCTABICHUN O BEIIECTBE M XMMHYECKOW peaklMH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIONIMX OCHOBY JII IOHUMAaHUS CYIIHOCTH HAy4YHOMH
KapTUHBI MUPA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aUMOCBSI3SIX
YyeJioBeKa ¢ MPUPOIHON cpesioi, 0 pOIM XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEeNbHBIX MOTHBOB, HAPABICHHBIX HA MOJIyYCHUE HOBBIX 3HAHHIA IO XUMHUU, HEOOXOTUMBIX
JUTsl 0ObSICHEHUS HAOJI0TaeMBbIX MPOIIECCOB U SIBJICHMUIA;

5) mo3HaBaTeNbHOW, HWH(POPMAIMOHHON W YUTATENLCKOW KYyJIbTYpPhl, B TOM 4YHCIIE HaBBIKOB
CaMOCTOSITENIbHOM  paboThl € y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEpaTypoil, IOCTYHMHBIMU
TEXHHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

6) uHTepeca K OOY4YEHHIO U T[IO3HAHHUIO, JIOO03HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOCKTHOW M HCCIENOBATEIBCKON JEITETbHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBJIEHHOCTU U YPOBHs 00y4YeHHUsI B JaTbHEHILIEM;

®opMHUPOBAHUSA KYJIbTYPbI 310POBbS

7) oco3HaHUsl IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOUICHHSI K CBOEMY 3/I0pPOBBIO, YCTAaHOBKM Ha
3JI0pPOBBI 00pa3 >KU3HH, OCO3HAHUS IOCICICTBUH M HEMPUATHS BPEIHBIX MPUBBIYCK (yIOTpeOICHUS
AJIKOTO0JIsl, HAPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOJIOICHUS MPaBUl 0€30MaCHOCTHU MPH 0OpalleHun
C XMMHUYECKMMHU BEIIECTBAMH B OBITY U peaIbHOM KU3HU;

TpyaoBoro BocnuTaHus

8) mHTEepeca K MPaKTHIECKOMY M3yUEHHUIO MPOPECCHId M TPyIa pa3IMYHOTO POJa, YBAKCHHUE K TPYILY H
pe3yibTaTaM TPYIOBOM JEATENHHOCTH, B TOM YHCIIE HAa OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHOTO BBIOOpAa WHIWUBUIYaTbHOW TPACKTOPHH MPOJODKCHHUS OOpa3oBaHUS C y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
YCHEIIHOW MPO(EeCCHOHATBHOM JESITEIbBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH; TOTOBHOCTh
aJIanTUPOBAThCA B Mpo(eccnoHalbHOM cpejie;

IKO0JI0TNYEeCKOr0 BOCTIMTAHUSA

9) PKOJIOTMYECKHU 1EIeCO00Pa3HOT0 OTHOILIEHHUS K MPUPOJIe KaK UCTOYHUKY KH3HU Ha 3emiie, OCHOBE
e€ CyIllecTBOBaHMS, TTOHUMaHUS IIEHHOCTH 3JI0POBOTO M 0e30macHOro o0pasa >KHU3HU, OTBETCTBEHHOTO
OTHONIIEHHUSI K COOCTBEHHOMY (U3MUECKOMY U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAaHUS IEHHOCTH
coOoIeHnsT TpaBWJl OE30MacHOTO TOBEIECHUSI MPU padOTe C BEIIECTBAMH, a TaKKe B CUTYyallUsX,
YTPOXKAKOUIUX 30POBBIO U KU3HU JIIOJIEH;

10) cnocoOHOCTH TPUMEHSATH 3HAHMS, TOJy4aeMble TPH HU3YyYEHWHU XUMHH, JUIsl PEHICHHS 3ajiad,
CBS3aHHBIX C OKpYXarolleld MPUPOJHON Cpeloi, NOBBIIMIEHUS YPOBHS SKOJOTUYECKOW KYJIbTYpHI,
OCO3HAHUs TJ00aJBFHOTO XapaKTepa JKOJIOTHYECKUX MpoOJIeM W MyTeHd WX PEHICHHS MOCPEICTBOM
METO/IOB XMMUHU;

11) 9SKOJIOrMYECKOTO  MBIIUICHUS, YMEHUS PYKOBOJCTBOBAThCS MM B  IO3HABaTEIbHOM,
KOMMYHUKATUBHON M COLIMATIBHON ITPAKTHUKE.

Hau6os1ee 3HAYMMBIMH JTHYHOCTHBIMH pe3yJibTaTaMu s o0y4yaromuxcs ¢ 3IIP sisasrorces:

1) MoTuBaIHUs K OOYYCHHIO U [IEJICHANPABICHHON MTO3HABATEIILHOM JIeATEIBHOCTH;

2) yCTaHOBKa Ha OCMBICIICHHE JINYHOTO OMBITA, HAOIIOACHUH 32 XUMHYECKUMH SKCIIEPUMEHTAMU;

3) opueHTaIMsI Ha TPAaBUJIa HHAWBUAYAIBHOTO U KOJUICKTHBHOTO 0€30MaCHOT0 MOBEJCHUS MPH
B3aMMOJEHCTBUM C XMMMUUECKHMHU BELIECTBAMU U COEIUNHEHUSIMU;

4) mpakTHYecKoe n3ydeHue npodeccuil U Tpyaa pa3IMYHOro Poja, B TOM YKCIIC HAa OCHOBE
IPUMEHEHHS U3y4aeMOoro MpeMETHOT0 3HaHUs (HarpuMep, 1a00paHT XMMUYECKOTO aHAIN3a);

5) yBaxkeHHE K TPYAY U pe3yJbTaTaM TPYIOBO# JeITEIbHOCTH;

6) rOTOBHOCTBH K OCO3HAHHOMY TIOCTPOCHHIO JTabHEHINCH WHANBUIYyaTbHOW TPAGKTOPUH 00pa3oBaHuUs
Ha OCHOBE OPHEHTUPOBKHU B MUpe Mpodeccuii 1 MpoPecCuOHANbHBIX MTPEANOYTEHUH,
YBa)XMTEILHOTO OTHOLIEHMS K TPYY;

7) OCO3HAHME CBOETO TIOBE/ICHHS C TOUKHU 3PEHHSI OMTACHOCTH MM 0€30MaCHOCTH JJIsl Ce0sl WITH JIJIsI
OKpYXKarOIINX;

8) OCHOBBI 3KOJIOTHYECKOMN KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 9KOJIOTUYECKOTO
MBIIICHHS], TPUOOPETEHUE OMBITA SKOJIOTHYECKU OPUEHTUPOBAHHOM MPAKTHUECKON AEATEIbHOCTH



B )KU3HCHHBIX CUTYaLMsIX;
9) oco3HaHME MMOCIIEACTBHI U HENPHATHE BPEIHBIX IPHUBBIYCK (YIIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB,
KypeHusi) ¥ HHbIX (OpM Bpena s PU3NIECKOro U ICUXHYECKOTO 3/I0POBbS;
10) npuHsATHE pelICHUI B )KU3HEHHOW CUTYALlH Ha OCHOBE TIEPEHOCA TOJIyYCHHBIX B X0J1¢ 00y4eHHs
3HAHUH B aKTyaJbHYIO CUTYAIIHIO, BOCTIOJIHATH NeDUIUT HHPOPMALINH,
11) roToBHOCTH OTOMPATH U UCIIOIH30BATh HYKHYIO HH()OPMAIHIO B COOTBETCTBHU C KOHTEKCTOM
JKU3HEHHOU CUTYyaluu.
METANPEIMETHBIE PE3YJIBTATBI
B cocraBe meranpeIMETHBIX Pe3y/IbTaTOB BBLACISAIOT 3HAUMMBbIE Ui (DOPMUPOBAHMS MHUPOBO33PEHUS
oOI1IeHay4YHbIe TIOHATHS (3aKOH, TEOpHUs, MPUHIUI, TUIOTe3a, (PaKT, CUCTEMa, MPOILECC, IKCIIEPUMEHT U
Ip.), KOTOpbIE HMCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEIMETax M IO3BOJIAIOT Ha OCHOBE
3HaHUH W3 ATHUX MPEIMETOB (POPMUPOBATH IMPEICTABICHHE O IEIOCTHOW HAYYHOH KapTHHE MHpa, U
YHUBEpCaJbHblE yueOHblE NeCTBUA (IO3HABaTEIbHbIE, KOMMYHUKATHBHbIE, PErYISATUBHBIE), KOTOPbIE
oOecrieynBaOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY IJIAHWPOBAHUIO U OCYILIECTBICHHIO
y4eOHOI IesATEeTbHOCTH.
MeramnpeaMeTHble pe3yJibTaThl OCBOCHHS OOpa30BaTENbHOW TPOTPAMMBI O XHMHHU OTPaXKaroT
OBJIaJICHUE YHUBEPCAIbHBIMU [1I03HABATEIbHBIMU JICHCTBUAMHU, B TOM YHCIIE:
ba30BbIMH J1OIrHYeCKUMH e CTBUSAMHU
1) ymMeHMeM HCIOJIb30BaTh MPHUEMBI JIOTMYECKOI'O MBIIIJICHUS NP OCBOCHUHM 3HAHUI: pacKpbIBaTh
CMBIC]I XMMHUYECKUX IOHATHHM (BBIAEIATh MX XapaKTEepHblE NPU3HAKU, YCTAaHABIMBATH B3aUMOCBS3b
C IpyTMMHU TOHSATHSMM), HUCHOJIb30BaTh MOHATUS JUIsI OOBSACHEHHS OTICIBHBIX (DAKTOB U SIBICHHIA;
BbIOMpATh OCHOBAHUS M KPUTEPHUM IS KIaCCU(PUKAIIMM XUMUYECKUX BELIECTB M XUMUYECKUX pEaKLuil;
yCTaHaBJIMBATh IMPUYUHHO-CIEICTBECHHbIE CBS3U MEXAYy OOBEKTaMM HM3Y4YEHHUS; CTPOUTH JIOTUUYECKUE
paccyxaeHus (MHIyKTUBHBIE, € TyKTUBHBIE, 110 aHAJIOTHH); A€IaTh BEIBOIBI U 3aKIIIOYCHHUS;
2) yMeHMEeM IPUMEHATh B IpPOLECCe IO3HAHUS TMOHATUSA (IIPEIMETHbIE U MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIIH, UCIIOJIb3yEeMbIe B XMMHHU, TIPE0OPa30BhIBATH MIMPOKO MTPUMEHSIEMbIE
B XMMHH MOJIETIbHbBIC TIPEICTABICHUS — XUMHUECKUI 3HAK (CUMBOJ 3JIEMEHTa), XUMHUecKas popmyia u

ypaBHEHUE XHUMHYECKON pEaKIMu — TpPH PEHICHHUH YYeOHO-TIO3HABATEIBHBIX 3a7a4;, C Y4ETOM ITHX
MOJEIBHBIX MPEICTABICHUN BBIBIATh U XapaKTEPU30BATh CYLIECTBEHHBIE NPU3HAKU HM3Y4aeMBbIX
00BEKTOB — XHMMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIMi; BBISABIATH OOIIHME 3aKOHOMEPHOCTH,

MPUYMHHO-CJIEACTBEHHBIE CBSI3M M NPOTHUBOPEUMS B M3Yy4aeMbIX MPOLECCAX M SBICHUSX; IMpEIaraTh
KPUTEPUU JIJIS1 BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEW M MPOTUBOPEUHIl; CAaMOCTOSTEIBHO BBIOMPATh CIIOCO0
pemieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO BapHaHTOB peIIeHHs, BbIOMpaTh Haumbosee
HNOIXOAIINM ¢ yYETOM CaMOCTOSITENILHO BbIJIETIEHHBIX KPUTEPUEB);

ba3oBbIMHU HcCCII€10BATEILCKAMHA A€M CTBUSIMH

3) YMCHHUEM HCIIOJIB30BaTh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUSA, a4 TAKKC B
KayecTBE OCHOBBI [Isi (OPMHUPOBAHUS THUIMOTE3bl MO TMPOBEPKE MPABUIBHOCTA BBICKA3bIBAEMBIX
CYKJICHUH;

4) mnpuoOpeTeHHe OMNbITa MO I[JAHUPOBAHUIO, OpPraHU3allMd W TMPOBEICHUI0 YYCHHUYECKUX
SKCTIEPUMEHTOB: yMEHHE HaONI0AaTh 3a XOJOM TPOIEcca, CaMOCTOSTEILHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIUpOBaTh OOOOIIEHHWS © BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO OIbBITA,
WCCJIEIOBAHMS, COCTABIISATh OTYET O MIPOJICTaHHOM padoTe;

Padoroii ¢c nndgopmanuei

5) yMeH#eM BBIOUPATh, aHATH3UPOBATH U UHTEPIPETHPOBATH HHPOPMAIUIO PA3IHUUYHBIX BUAOB U GOpM
MNpEaACTaBJIICHHUA, IMMOJTYYaCMYI0 M3 pPAa3HBIX HUCTOYHHKOB (HaquO-nonmepHaﬂ JUTEpaTypa XUMHYECKOTO
CoJIepKaHusl, CIpaBOYHbBIE TTOcOOUs, pecypchl VIHTepHeTa); KPUTHUECKU OIICHUBATHh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO WH(POpMAIIHIO;

6) yMEHUEM MPHUMEHSTh PAa3JIUYHBIE METOIbl M 3allpOChl MpH TIOWCKE W OTOOpe HHpopManuu u
COOTBETCTBYIOIINX NAaHHBIX, HeO6XO}II/IMLIX JJIs1 BBITIOJIHCHUSL y‘Ie6HI)IX M MMO3HABATCJIBHBIX 3aaa4 OIIpe-
JENEHHOTO TUIMIA; IPHOOPETEHUE OMBITA B 00IACTH HCIIOIH30BaHMs HHHOPMAITMOHHO-KOMMYHUKATHBHBIX
TGXHOJ’IOFI/If/'I, OBJIAICHUC Ky.]'[BTypOﬁ AKTUBHOI'O0 HMCIIOJIB30BaHUA PA3JIMYHBIX ITOUCKOBBIX CHCTEM,;
CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpeacTaBieHuss WHPOPMALMKA U WIUTIOCTPUPOBATH



pelraeMble 3a7aud  HECIOXHBIMU CXEMaMH, JIuarpaMMamu, JApyruMu Gopmamu rpadukd U UX
KOMOWHAIASIMHU;

7) yMEHHEM WCIOJNb30BaTh H AHAIM3UPOBATH B TIpoIecce YYeOHOH U  MCCIIeOBATEIhCKOM
NEeSATENIbHOCTH HH(OPMALMIO O BIMSHUM IMPOMBIIIJICHHOCTH, CEIbCKOTO XO34WCTBAa M TpaHCHOpPTa Ha
COCTOSIHME OKPYKaroLEeH IPUPOJHON Cpebl;

YHuBepcajibHbIMH KOMMYHHUKATHBHBIMHU AeHCTBUSMU

8) yMeHHeM 3a/1aBaTh BOIMPOCHI (B XOJ€ AUANIOTa W/WUJIH JUCKYCCUH) IO CYIIECTBY 00CYKIaeMON TEMBI,
dbopMynupoOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIMTOJIHEHUS IPEIOKEHHOMN 3a/1auu;

9) mpuoOpereHue OIbITa MPE3CHTAIMH PE3yJIbTATOB BBIMOJHEHUS XHMHUYECKOTO JKCIIEPHUMEHTA
(J1abopaTopHOro OMbITa, JIAOOPATOPHOU PabOTHI MO UCCIIEOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEK-
T2);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU I1O3HABATEIBHOW U HCCIEA0BATEIbCKOM
JeSITeIbHOCTH TPU PEIICHHHM BO3HMUKAIOIIUX MPOOJIEM Ha OCHOBE ydéTa OOLIMX HMHTEPECOB M COTIJia-
coBaHMsI MO3UIUHN (00CYXJIeHUSI, OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMbI», KOOPAUHALIUS COBMECTHBIX
NEeICTBUH, onpeesieHne KPUTEPUEB MO OLIEHKE Ka4eCTBA BBIIIOJHEHHON padoThI U JIp.);

YHuBepcalbHbIMHU PeryJaTHBHBIMH J1eHCTBUAMU

11) ymeHHeM CaMOCTOSITENIBHO ONPENENITh LENIU JEATEIbHOCTH, IIJIAaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh M TMPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTh, BbIOMpaTh Haubolee
3 peKTHBHBIE CIOCOOBI peleHUs y4eOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIIFHO COCTABIISATh HIIH
KOPPEKTUPOBATh MPEAJIOKEHHBIM aJITOPUTM JIEUCTBUI MPHU BHIOJIHEHUH 33JaHUN C YYETOM IOIYyYEHUS
HOBBIX 3HaHUH 00 wH3ydaeMbIX OOBEKTaX — BEILIECTBAX M PEAKLUAX; OLCHMBATb COOTBETCTBHE
MOJIYYEHHOT'O pe3yJIbTaTa 3asiBICHHOU LIEIH;

12) ymeHueM UCcnonb30BaTh U aHATM3UPOBATh KOHTEKCTHI, PEJIaraéMble B YCIOBUU 3aJIaHUH.

Hau6os1ee 3HAUMMBIMH MeTanpeIMeTHBIMHU pe3yJibTaTamu s o0ydaromuxcs ¢ 3[1P aeasiores:
Osnadenue ynugepcaibHbIMu y4eOHbIMU NOZHABAM ENIbHBIMU 0ClCHBUAMU:

1) BBIABIATH MPUUUHBI U CJACICTBHS MPOCTHIX XUMUUYCCKHUX SIBIICHUI;

2) OCYIIECTBIATh CPAaBHEHUE, KIACCU(PHUKAINIO XUMUIECKUX BEIIECTB 110 3alaHHBIM OCHOBAHHSIM H
KPUTEPUSIM TS YKA3aHHBIX JIOTHYECKHUX OIICPAIIHii;

3) CTPOUTH JOTUUECKOE CYKICHUE MOCTIE MPEABAPUTEILHOTO aHAIN3a, BKIIOYAIOIIEe YCTAaHOBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3CH;

4) BBIABIATH AeUIUTH HHOOPMAITUH, JaHHBIX, HEOOXOIMUMBIX JUTS PEIICHHs TOCTABICHHON 3a/1a4H;

5) mpeoOpa3oBbIBaTh HH(OPMAIIMIO U3 OJHOTO BH/A B APYrow (TaOJHUIly B TEKCT U TIp.);

6) co3maBaTh, IPUMEHSTH U MPEOOPA30BHIBATH 3HAKHA M CHMBOJIbI, MOJIEII M CXEMBI JUISI PEIICHHSI
y4eOHBIX M MO3HABATEIBHBIX 33/1a4 C IIOMOIIBIO TIe1arora;

7) C MOMOIIIBIO MeIarora MPOBOIUTh XUMHUECKHUI OIBIT, HECTOKHBINA 3KCIIEPUMEHT, IS
YCTaHOBJICHUSI OCOOEHHOCTEHN 00BhEKTa U3yUEHUsI, TPUIMHHO-CIIEACTBEHHBIX CBSI3EH U
3aBUCHUMOCTEN 0OBHEKTOB MEXAY COOOI;

8) ¢ moMoIIBIO Mearora Wik CaMOCTOSITEIBHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOIBI T10
pe3ynbTaTaM MPOBEACHHOTO HAOIIOIEHUS, OIIBITA;

9) mpPOrHO3UpPOBATh BO3ZMOKHOE PAa3BUTHE XUMHUECKUX MPOIIECCOB U UX MOCIIEICTBHS,

10) uckath wim 0TOMpPaTh MHGOPMAIIMIO UM JAHHBIC U3 UCTOYHUKOB C YUETOM PEITIOKEHHON
yueOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanbHoIMu Y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU:

1) opraHu3oBBIBaTH YUeOHOE B3aUMOICHCTBUE B IPyIIIe (OMPeaesiaTh OOIIHeE eI , PaCIPeaeIATh
pOJH, TIOTOBAPUBATHCS IPYT C APYTOM H T. 11.).

2) C TOMOIIIBIO TEarora Wid CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MTMCHMEHHBIE TEKCTHI C
MCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB JUIsl BBICTYIIJICHUS TIepe ayAUTOPUCH;

3) opraHM30BBIBATH y4eOHOE COTPYAHUYECCTBO M COBMECTHYIO JAEITEIBHOCTD C YIUTEIEM U
CBEpPCTHHUKAMH; pab0oTaTh HHAWBUYaJIbHO U B TPYIIIE: HAXOIUTH O0IIIee pelieHNe U pa3peniaTh
KOH()JIMKTHI Ha OCHOBE COTJIACOBAHUS TO3UIIUN U yueTa HHTEPECOB; (hOPMYIUPOBATH,
apryMEHTHUPOBATh U OTCTaWBaTh CBOC MHEHUE;



4) OIICHMBATh KAUYECTBO CBOETO BKJIA/a B OOLIUII MPOAYKT, MPUHUMATh U Pa3/ICisTh

OTBETCTBEHHOCTbH U MPOSBIISATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEepe/] IPYMIIOH.
Osnadenue yHugepcatbHoIMU Y4eOHBIMU PECYTAMUBHBIMU OCUCHBUAMU:

1) obGHapyxuBaTh U GOPMYIHPOBATH YUCOHYIO TPOOIIEMY, OIIPEACIIATH II€Ib YUeOHOM IeATCIbHOCTH;

2) BIaJETh OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHUS PEIICHUN M OCYIICCTBICHHS
OCO3HAHHOTO BBIOOpa B yueOHOMN U MO3HABATEIHHON JESATENbHOCTH;

3) COOTHOCHUTBH CBOM JICHCTBUS C TUIAHUPYEMBIMHU PE3YJIbTaTaAMU, OCYIIECTBIIATH KOHTPOJIb CBOCH
JESTEIbHOCTH B MPOLIECCEe AOCTIXKEHUS pe3yIbTaTa, OIpeaesaTh CIOCOObI AeMCTBHI B paMKax
IPEUIOKEHHBIX YCIOBUN M TpeOOBaHUMN, KOPPEKTUPOBATH CBOM JICHCTBHUS B COOTBETCTBUU C
M3MEHSIIOIICHCS CUTyallueH;

4) naBaTh aJCKBAaTHYIO OL[CHKY CUTYAIlMU M MPEJIaraTh IIaH e H3MCHCHNUS;

5) npenBuAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTb [IPU PEIICHUN YIeOHOI 3a1auH;

6) MOHMMATh MPUYUHBI, 10 KOTOPHIM HE OBLIT JOCTUTHYT TPEOYEMbIi pe3yabTaT A TCIbHOCTH,
OTIpeeNATh MO3UTHUBHBIC U3MEHEHUS U HalpaBjieHUs, TpeOyrolre AanbHen el padboTsl;

7) OCO3HAHHO OTHOCHTBCS K JAPYTOMY UYEIIOBEKY, €r0 MHEHHIO.

INPEJMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX pe3yJbTaTOB 110 OCBOEHHIO 00SA3aTENBHOIO COJEPKAHMS, YCTAHOBIEHHOIO
JAaHHOM mpuMepHOll paboueil mporpaMMol, BBIAEISIOT: OCBOEHHBIE O0YYalOIIUMKCS Hay4dHbIE 3HAHUS,
YMEHUS ¥ CIIOCOOBI ACUCTBUH, crieruduyecKue Uit MPeIMETHON 00IacTu «XUMHUs», BUABI 1S TEITbHOCTH
[0 IMOJYYEHHUIO HOBOI'O 3HAHUs, €ro MHTEpIpeTaluu, NpeoOpa3oBaHUI0O U NMPUMEHEHHUIO B pa3IMYHbIX
y4€OHBIX Y HOBBIX CUTYaIUsX.

IIpenmeTHble pe3ynbTaThl OTpaXkatoT chopMUpoOBaHHOCTH y oOydatomuxcs 3[1P creqyrommx ymeHuii:

8 KVIACC

1) packpbiBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSTHI: aTOM, MOJIEKYJa, XUMHYECKUH O3JIEMEHT,
IPOCTOE BEIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOPOAHAas M HEOJHOPOJHAs), BAJEHTHOCTH,
OTHOCHUTEINIbHAsT aTOMHAs M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JI1 XUMHUYECKOTO 3J€MEHTa B COCTUHEHUH, MOJIAPHBII 00bEM, OKCHUJ, KUCIOTA, OCHOBAHUE,
COIIb, 3NEKMPOOMPUYAMENLHOCHb, 2 CTENeHb OKHCIICHWS, XHMHUYECKas peakuus, KiaccupuKauus
peaKIMid: peakluu COeAMHEHHs], PEaKIIUU Pa3JIoKEHNs, PEaKLUU 3aMEelleHNs, Peakllud OOMEeHa, 3K30- U
SHIOTEPMHUECKUE PEAKLIUU; Mmennioeol s¢hgexm peaxkyuu; sIpo aToMa, SJIEKTPOHHBIA CIIOW aToma,
aTOMHasi opOuTallb, paJuyCc aToMa, XUMHUYECKas CBA3b, MOJSApHAs M HEMOJIIpHAs KOBaJEHTHAs CBS3b,
VOHHAsl CBSI3b, MOH, KATHOH, aHWOH, PacTBOp, MaccoBas J0Jis BELIECTBa (MPOLIEHTHAs KOHLEHTpalus) B
pacTBopE;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHN (CM. 1. 1) M MPUMEHSTH 3TH MOHSATHSI
IIPU ONMCAHWM BEILECTB U UX MPEBPAILCHU;

3) uCmoNb30BaTh XMMHYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (OPMYJ BEIIECTB, MOJCKYJISIPHBIX
YpaBHEHMI XMMUYECKUX PEaKIIHii, 2IEKTPOHHOT 0 OanaHca;

4) ompenensATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OHHAPHBIX COCIMHEHUSX; CTCNEHb OKHCICHUS
9JIEMEHTOB B OMHApPHBIX COEJMHEHHUSAX C OMOPOW HA OIpENEeNIEHUs, B TOM YHUCIIe CTPYKTYpUPOBAHHBIE;
MPUHAJJIKHOCTh BELIECTB K OMNPENeIEHHOMY KJIAacCy COeIMHEHUM mo (opmynam; BHA XUMUYECKON
CBSI3U (KOBAJICHTHAs U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

5) MMeThb TpeACTaBICHUWE O CUCTEME XMMHYECKMX 3HAHUH, YMETh C TIOMOIIBIO YYHTENs NPHUMEHSTH
CHUCTEMY XMMHWYECKUX 3HAHWUMW, JUIsl YCTAHOBJIEHUS B3aMMOCBSA3M MEXIY W3yYEHHBIM MaTE€pPUaJIOM U IpU
NOJYyYeHWH HOBBIX 3HAHUH, a Takke MNpU padoTe C HUCTOYHHKAMU XUMHUYECKOW HH(OpMaLUU.
OpueHTHpOBaThCS B MOHATUSX U ONEpUPOBATh UMU HAa 0a30BOM ypOBHE, MPUMEHSTH MPH BBINOJIHEHUN
y4eOHBIX 3a/IaHUIl U pEelIeHUH PACYETHBIX 33]ayu C ONMOPOM Ha AITOPUTM Y4eOHBIX JACHCTBUI M3yuyeHHbBIE

23,H€CI) " fajee KypCuBoM 0003HaYArOTCS MJIAaHUPYCEMBIC TPEAMETHBIC PE3YyJIbTAThl, KOTOPBIC MOTYT OBITh OTCHIMAJIBHO
JAOCTUTHYTBL 06yqa10m1/1Mc51 C 3HP, HO HE SIBIISIOTCS 00sS3aTEIbHBIMU.



3aKOHbI M TEOpHUM: 3aKOH coxpaHeHus Macchl, llepuonmyeckuii 3axkon .M. MenneneeBa, 3akow
NOCMOAHCMBA cOCmasa, 3aKOH ABOTapo; aTOMHO-MOJIEKYJsipHas Teopus. COOTHOCHUTh 00O3HAYEeHMS,
KOTOpbIe uMeroTcst B Tabnuue «llepuoanueckas cucrema xuMmudeckux snemeHToB J{. . MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sjpa, odiiee
YHCJIO 3JIEKTPOHOB U PACIPEEIIEHNE UX 10 3JIEKTPOHHBIM CIIO0SIM);
6) kimaccUpUIUPOBATh XUMHUYCCKUE IJIEMEHTBI, HCOPIraHUYECKUE BEIECTBA; XUMHUYECKUAE PEaKIuu (10
YHCIy ¥ COCTaBY YYaCTBYIOIIMX B PEAKLIUU BEIIECTB, MO TEIIOBOMY AP QEKTY, 10 U3MEHEHHUIO CTEIICHH
OKHUCJICHUS XMMHYECKHUX 3JIEMEHTOB) C OMOPOiIl Ha CXEMBI;
7) xapakTepu30BaTh (OMKCHIBATH) OOLIME XMMHUYCCKHE CBOWCTBA BEHICCTB PA3JIUYHBIX KJIaCCOB,
MOATBEP)KJAsi ONUCAHHUE IPUMEpPaMU MOJIEKYJISIPHBIX YPAaBHEHH COOTBETCTBYIOIIMX XUMHUYECKHUX
pPeaKIui C ONIOPOU Ha CXEMBI;
8) mporHo3uMpoBaTh CBOWCTBA BEHICCTB B 3aBUCHMOCTH OT HMX COCTaBa W CTPOCHHS, BO3MOXXHOCTH
NPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBHUSAX MOCIE MPEABAPUTEIHLHOTO O0CYKIACHHS
C IIearoroM;
9) BBIUMCIATH OTHOCHUTEIBHYIO MOJICKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOT0 3JIEMEHTa MO (opMyJie COeIMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacuéThl 110 ypaBHEHUIO XUMUYECKOM peakliu ¢ ONOPOil Ha alropuT™;
10) mpUMeHSATh OCHOBHBIC OIEpAIMH MBICIUTEILHON EATCIbHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE,
o0o0mieHne, cucremMarn3anus, Kiaccu(ukanus, BBISIBICHHE NPUYHMHHO-CICICTBEHHBIX CBSI3€H — IS
M3Y4YEHUsI CBOWCTB BEUIECTB M XHMHMUYECKUX PEaKIUH; €CTECTBEHHO-HAYYHbIE METOJbl IMO3HAHMUS —
HaOJII0ZICHUE, U3MEPEHUE, MOJICITMPOBAHNE, IKCIIEPUMEHT (PeaibHblll U MbIC/IeHHbIl) TIOJT PYKOBOJCTBOM
nejarora,
11) cnenoBarh IpaBUIaM IOJL30BAHHMS XUMHUECKOW IMOCYA0H ¥ J1TaOOpaTOPHBIM O0OPYJIOBaHHEM, a
TaKKe MpaBUiaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHMM C HMHCTPYKIMSMH 110 BBIIOJIHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BELIECTB (BOJOPOAA U
KHCIIOPO/1a), IPUTOTOBIIEHUIO PACTBOPOB C ONPEIEeIEHHON MAaCCOBOH J10JIei pacTBOPEHHOTO BEIIECTBA,
12) nyiaHupoBaTh U MPOBOAUTH XUMUYECKUE DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUYEH U
KHCJIOT C MOMOILBIO MHIUKATOPOB (JIakMyc, (eHosdTanenH, METUIOpPaHXK U Jp.), MOATBEPHKIAIOIINX
KaueCTBEHHBIN COCTaB HEOPraHMYECKHUX BEIIECTB (KaueCTBEHHBIE PEAKIIMHM HA MOHBI) MO PYKOBOJACTBOM
nezjarora.

K koH1y 00y4enus B 9 kiacce npeiMETHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
* PacCKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, NOH,
KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIECHTHOCTb, MEKTPOOTPHULIATEIBHOCTD,
CTENEeHb OKUCIICHHS, XUMUUECKasl peaKusi, XUMUYecKas CBsI3b, TEIUIOBOM 3D PEeKT peakiuu, Moib,
MOJISIpHBIA 00BEM, PACTBOP, NEKTPOIHUTHI, HEAEKTPOJIUTHI, IEKTPOTUTHYECKAS TUCCOLMALINS, PEaKI[IH
MOHHOTO 00OMEHa, KaTajln3aTop, XMMUUECKOE paBHOBECHE, 00paTUMbIEe M HEOOPATHMBbIE peaKiuy,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUN, OKHCIIUTEND, BOCCTAHOBUTEIND, OKUCIIEHUE U
BOCCTAHOBJIEHHE, AIJIOTPOIHSI, aM(OTEPHOCTh, XUMHUYECKasl CBA3b (KOBAaJICHTHAsI, HOHHAS,
METAJIIIMYECKas), KpUCTAIUIMUECKasl PEIIETKA, KOPPO3HUs METAIUIOB, CILIABBI,
CKOpPOCTh XUMHYECKOW peaKInu, MpeaeabHo qonyctuMas konuentpamnus [1JIK BemecTBa; ckopocTh
XUMHYECKON PEaKIH, IPEIEIbHO JOMYCTUMAas KOHLIEHTPALUs
ITJIK BemecTna;
* WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHUX MOHITHH U
MPUMEHSTH 3TH MOHATHUS MPU ONMHUCAHUU BEIIECTB U UX MPEBPALLECHUI;
* HCIOJIB30BAaTh XUMUYECKYIO CHMBOJIUKY JUIS COCTABJICHUS (POPMYIT
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;
* OIPEJENSITh BAJIEHTHOCTD U CTENIEHb OKUCIIEHUSI XMMUUECKUX JIEMEHTOB B
COEIMHEHUSX Pa3IMYHOTO COCTaBa, MIPUHAJIEKHOCTh BEIIECTB K
oTpe/IelIEHHOMY KJIacCy COeAMHEHUH 1Mo popMynam, BUJ XUMHUUECKOM
CBs3M (KOBaJICHTHAsl, MOHHAS, METAJJINYECKasi) B HEOPTraHUUECKUX
COCIMHEHUSX, 3aps]l HOHA [0 XUMHUYECKOU (opMyJie, XapaKTep Cpeibl B



BOJIHBIX PAaCTBOPAX HEOPraHUYECKUX COCAUHEHHM, TUIT KPHUCTAIITNYECKOM
PEIIETKN KOHKPETHOI'O BEILECTBA;

* packpbiBath cmbica [lepuoanueckoro 3akona Jl. 1. Menaeneesa u
JI€MOHCTPUPOBATh €r0 IOHMMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
tabanunyro popmy [leproandyeckoit cuCTEMBI XUMHUYECKUX IIEMEHTOB:
pas3InyaTh NOHATHS «TJaBHAsA noArpynna (A-rpymnmna)» U «1odouHas
noarpynna (b-rpymnmna)», Maneie 1 60bIINE IEPUOJIBI, COOTHOCHTD
0003HaueHMsI, KOTOPbIE UMEIOTCS B IEPUOIMYECKOM TabIuIle, C YUCIOBBIMU
XapaKTEePUCTHKAMU CTPOCHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsiz sapa, oOlIee YUCIIo 3JEKTPOHOB U paclpeieieHue UX 110
AIIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B IIpeJiesiaX MaJbIX IEpUOJIOB U
TJIABHBIX MTOATPYIII C Y4ETOM CTPOCHHUS UX aTOMOB;

* KJIaCCU(PULIMPOBATh XUMUUYECKHE HIEMEHThI, HEOPIraHUYECKUE BEILECTBa,
XUMHYECKHE PEAKINH (10 YUCITY U COCTaBY YYaCTBYIOIINX B PEAKIIHU
BEILIECTB, 10 TEIUNIOBOMY 3()(EKTy, IO U3MEHEHUIO CTENEHEH OKUCICHUs
XUMUYECKHUX AJIEMEHTOB);

* XapaKTepu30BaTh (ONUCHIBATh) OOLIME U crienu(UIECKUe XUMUUECKUE
CBOWCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPIK/Iasi OMTUCAHNE
IpUMEpaMHU MOJIEKYJISPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOILIUX
XAMHYECKUX PEAKIIUN;

* COCTaBJISITh YPaBHEHUS AJIEKTPOIUTUYECKOM TUCCOIMALIMU KUCIIOT,
LIEJI0YEHN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO
oOMeHa, ypaBHEHUS peakLui, TOITBEPKAAIOLINX CYIIECTBOBAHNE
TCHETUYECKOM CBS3HM MEX/y BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

* PacKpbIBaTh CYIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PeaKIHii
MIOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIluii;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS,
BO3MOKHOCTH MTPOTEKAHHUS XUMUYECKHUX MPEBPAMICHUN B Pa3IHIHBIX
YCIIOBHSX;

* BBIYMCIIATH OTHOCUTENEHYIO MOJIEKYJISIPHYIO H MOJISIPHYEO MacChI BEIIECTB,
MacCOBYIO JIOJII0 XUMUYECKOT0 JIeMEeHTa Mo (hopMyJsie COeTMHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKON peakiui;

* cOOJFO/IaTh TIPaBUIIA TIOJTH30BAHUSI XUMHUYECKOH MTOCYION 1 JIAOOPaTOPHBIM
000pyI0BaHUEM, a TaK)Ke MpaBUiia OOpaIlleHus C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKIIUSMHU T10 BHITIOTHEHHUIO JTA0OPATOPHBIX
XMMHUYECKHX OIBITOB I10 MOJIYYEHHIO U COOMPAHUIO Ia3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKUCIIOoro rasa);

* IPOBOJIUTH PEAKINH, OATBEPKIAIOIINE KAUeCTBEHHBIN COCTaB PAa3IUYHbIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-, HOIHI-,
kapOoHar-, hocdar-, cunukar-, cyabpar-, THAPOKCHI-MOHBI, KATHOHBI
AMMOHWUS ¥ MOHBI N3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

* IPAMEHSATH OCHOBHBIE OIIEPAIINN MBICIIUTEIILHON JIEATEIEHOCTH — aHAIINU3 U
CHHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATH3allHIO, BBISBICHHUE
NPUYHHHOCIIEICTBEHHBIX CBSI3EH — JJIS1 N3yYCHHSI CBOMCTB BEIIECTB H
XUMHUYECKHX PEaKIuil, e€CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —
HaOJIr0/IeHNe, N3MEPEHNE, MOJISITUPOBAHUE, IKCIICPUMEHT (peallbHBIA U
MBICJICHHBIN ).




TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HaumeHOBaHUe pa3/iesioB H KosauuecTBo yacoB DJieKTpoHHbIE (HM(POBbIE) 00pa3oBaTe/bHbIE PeCypPChl
n/n TeM NMPOrpaMMbl
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHUE
padoThI padoThI
Pa3nen 1. [lepBoHayabHbIe XUMUYECKUE MOHSITHSI.
1.1. | Xumust — BaxkHasi 00J1aCTh 3 0 1 https://resh.edu.ru/subject/29/
€CTeCTBO3HAHUS U https://resh.edu.ru/subject/lesson/1521/start/
NPAKTHYECKOM POUI ypok Nel-5.
AesiTeJIbHOCTH YeJIOBeKa. MynsTuMeANIHBIN TUCK, TpuiokeHue K yueonuky O.C. 'abpuensu
Xumus 8 Kiacc.
bubnmnoreka BUI€OypOKOB
https://interneturok.ru (8 kacc)
http://maratakm.narod.ru Caiit «Mup XxumMun»
http://webelements.narod.ru [lonynspuas 6ubiMoTeKa XUMHYECKUX
JJIEMEHTOB
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-
predmet-himii.html
1.2. | BemecTBa 18 1 1.5 https://resh.edu.ru/subject/29/

H XUMHYECCKHUE PCAKIIUH.

https://resh.edu.ru/subject/lesson/1522/start/

POIII ypox Ne6-7.

MynbTuMeAMHHBIN TUCK, TpuiokeHue K yueonuky O.C. 'abpuensn
Xumus 8 Kiacc.

bubnuoTeka BU1€0ypoKoB

https://interneturok.ru (8 kacc)

http://classchem.narod.ru KouTpen — Xumust 17151 Bcex:
yueOHOUH(DOPMAIIMOHHBIN CalT

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/




Uroro no pazneny

21

Pa3nes 2. Baxkneiimme npeacTaBuT

€JI1 HCOPraHNYEeCKUX BEIIECTB.

2.1. | Bozayx. Kucnopon. I[lonsitue
00 oxcHuaax.

6

0

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/

POII ypok Nell,12,15,16,23.

MynbTUMEANIHBINA TUCK, TpuioxkeHue K yueouuky O.C. ["'abpuensn
Xumus 8 Kiacc.

bubnuoTteka BUIEOypOKOB

https://interneturok.ru (8 kiacc)

http://www. nanometer.ru OHaifH-CIIPaBOYHUK XUMHUYECKUX IJIEMEHTOB
WebElements
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha

2.2. | Bonopon.
ITonsiTue o kuca0TAX
M COJIAX.

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/

ypok Ne13,19,20,21,22. MynbTUMUAUUHBINA JUCK, TPUIOKEHUE K
yuebnuky O.C. ['abpuensn Xumus 8 kiacc.

bubnmoreka BuaeoypokoB

https://interneturok.ru (8 kmacc)

http://classchem.narod.ru KouTpen — Xumust 1151 Beex:
yueOHOUH(DOPMAIIMOHHBIN CalT

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3BoHOK-Ha-ypoK/8-Kiacc-
NEPBBII-TOA-00yueHus/ypoK-4 7-KUCIIOThI-COCTaB-KIacCU UKL -
HOMEHKJIATypa-TI0Ty9eHUEe-KUCIIOT
https://www.sites.google.com/site/himulacom/3BoHOK-Ha-ypoK/8-Kiacc-
MEPBEI-TOA-00yueHus/ypok-49-conuknaccupukanus-HoOMeHKIaTypa-
CMOCOOBI-MIOTY4YEHUS-CONEH

2.3. | KoanvyecTrBeHHbIE
OTHOLIEHHUA B XUMHH.

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/

POUI ypok Ne§,9,10. MynbTuMeIuitHBIN AUCK, IPUIIOKEHNE K YUEOHUKY
O.C. I'abpuensta Xumus § Kiacc.




bubnmoreka BUIEOypOKOB

https://interneturok.ru (8 kiacc)

http://chemistry. narod.ru XuMuK.py: caiiT o0 xumuu
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-
14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-936f-
0645h96f2afa

2.4. | Boaa. PactBopbl. Ilousitue 5 0 1 https://resh.edu.ru/subject/29/
00 OCHOBAHHSIX. https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main/
POII ypok Nel14,17,18,23. MynbTUMEIUUHBINA JUCK, TPHIIOKEHUE K
yuebHuky O.C. I'abpuensn Xumus 8 kiacc.
bubnuoTeka BuI€OypOKOB
https://interneturok.ru (8 kiacc)
http://chemistry. narod.ru XuMuK.py: caiit o xumuu
2.5. | OCHOBHBIE KJIACCHI 11 1 1 https://resh.edu.ru/subject/29/
HEOPraHUYeCKHX https://resh.edu.ru/subject/29/8/
COeIMHEeHUIA. POIII ypok Nel5-24 MyabTUMEAUHHBINA AUCK, IPUIOKEHUE K YIEOHUKY
O.C. l'abpuensu Xumust 8 kiacc.
bubnmoreka BuaeoypokoB
https://interneturok.ru (8 kiacc)
http://classchem.narod.ru KonTpen — Xumus 11 Bcex:
y4ueOHOMH(DOPMAITMOHHBIN CalT
http://chemistry. narod.ru XuMuK.py: caliT o xumuu
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-
veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-
44d8-b12f-albfl6aa7772
Hroro mo paszneny 31

Paznea 3. llepnoanyeckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /[, . Menneseena.
CTpoe}me aToOMOB. XHMI/I‘IeCKaH CBA3b. OKI/ICJII/lTe.JIbHO-BOCCTaHOBI/ITe.HI)Hble pealcm/m.

3.1. | llepuoauyeckuii 3aKoH U
Iepuoauyeckas cucrema

7

1

0

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/




XHMHYECKHUX 3JIEeMEHTOB
J1. 1. MeHnaeJjieeBa.
Crtpoenue aToma.

POIII ypox Ne25-28 MyiabTUMEAUUHBIN AUCK, TPUIOKEHUE K YICOHUKY
O.C. I'abpuensn Xumust 8 Kiacc.

bubnmoreka BUI€OypOKOB

https://interneturok.ru (8 kiacc)

http://classchem.narod.ru KonTpen — Xumust 11 Bcex:
y4eOHOMH(DOPMAITMOHHBIN CaMT.

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-
miendielieieva.html https://resh.edu.ru/subject/lesson/2053/start/

3.2. | XumMuuecKas CBs3b. 8 https://resh.edu.ru/subject/29/
OKHCTUTETBHO- https://resh.edu.ru/subject/29/8/
BOCCTAHOBHTEJbHbIE POUI ypok Ne29-34 MynbTUMEIUNHHBIN TUCK, TPUIIOKEHUE K YUEOHUKY
peaKkuum. O.C. I'abpuensa Xumus 8 Kiacc.
bubnuoTeka BUI€OypOKOB
https://interneturok.ru (8 kiacc)
http://chemistry. narod.ru XuMuK.py: caiiT o0 xumuu
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-
reakczii
Hroro no pasneny: 15
PeszepBHOe Bpemst 1
OBUIEE KOJIMYECTBO YACOB | 68 6.5

I10 ITPOT'PAMME




9 KJIACC

KoauvecTBo 4acoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BenecTBO U XUMHYECKHE PeaKIUn
11 [ToBTOpEeHUE U yroyOneHrne 3HAHUIA 5 1 bubnmnoreka HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edso00.ru/7f41a636
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Uroro no pazngeny 17
Pasznea 2. Hemeraibl 1 HX coeNHEHUS
91 OO0mas XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubanorexa [JOK
' snemenToB VIIA-rpymisl. ['anoress: https://m.eds00.ru/7f41a636
OO1ast XxapaKTepPUCTHKA XUMHYECKHX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa HOK
' PYMHEL Lep https://m.edso00.ru/7f41a636
COCIIMHCHUS
OO1ast XxapaKTepPUCTHKA XUMHUYECKHX
2.3 aneMeHTOB VA-Tpymimsl. A30T, ¢pochop u ux 7 1 bubmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHCHUS
OO1ast XxapaKTEPUCTHKA XUMHUYCSCKUX
24 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 bubmorexa [JOK
' . DYIIBL P https://m.edsoo.ru/7f41a636
KPEMHHUN ¥ UX COCTUHCHUS
Hroro o paszneny 25

Pa3gen 3. MeTaaabl M HX COeIUHEHUA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bubnunoreka LIOK

3.1 Obmme cBOHCTBA MeTAIIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [{OK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeia
4.1 BemecTBa u Matepuaibl B )KA3HU 4EJIOBEKA 3 Bubmaorexa ITOK
' = p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
Pe3epBHOE Bpems 3 bubmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVNTAHUPOBAHHUE




8 KJIACC

Ne Tema ypoka Kosau4vecTBo 4acoB Buapbl,
n/n (opmbl
BCEro | KOHTPOJIbHbIE | NPAKTHYECKHE | woprpons
padoThI padoThI

1. | [Ipeamer xumuu. Posib XuUMUM B KU3HU 1 0 0 YcrHblii
yenoBeka. Tena u BemiecTna OT1poC;

2. ITousaTHe 0 METOAAX MMO3HAHUS B XUMHUU. 1 0 0 YcrHblii

OTIpOoC;

3. | 3HaKOMCTBO C mpaBuUIaMu 0€30MaCHOCTH U 1 0 1 YcrHbii
npuémMaMu paboThl B XUMHUECKOM OTIpoC;
nabopaTopuu. [IpakTuueckas

[Ipaktrueckas padora Ne 1 "[IpaBuiia pabora;
paboThl B m1abopaTopuu U MPUEMBI

oOpareHus ¢ 1abopaTOpHBIM

obopynoBanueM".

4 YucTtele BemecTBa U cMecd. CIroco0bl 1 0 0 ITnceMeHHBIH
pa3zieneHns CMECeH. KOHTpOJIb;

5 |Ilpaktuueckas pabora Ne 2 "Paznmenenue | 1 0 1 [IpakTnueckas
cMmeceil (Ha mpuMepe OYUCTKU MOBAapeHHOM pabora;
coim)".

6 | ATOMBI U MOJIEKYJIBI.. 1 0 0 [InceMeHHBIM

KOHTPOJIb;
YcTHbIM
OTIpOC;
8. | XuMuyeckue sieMeHThl. 3HaKu (CUMBOJIBI) 1 0 0 VYcerHbiit
XUMHUYECKHX JJIEMEHTOB. OT1poC;
XUMUYECKUI
JTUKTaHT;
9 | IIpocThie U CIOXKHBIE BEIIECTBA 1 0 0 YcTHBI onpoc
XUMUYECKU T
JTUKTaHT

10. | ATOMHO-MOJIEKYyIsipHOE  y4eHHe. 3akoH | 1 0 0 VYcrHbIi
MIOCTOSIHCTBA COCTaBa BEIIECTB. OTIpoC;

11. | 3akoH coxpaHEHHUs MacChl BEIIECTB. 1 0 0 YcrHBIIT
Xumnueckast popmyna. BaneHTHOCT OIIpOC;




aTOMOB XMMHNYCCKHX 3JICMCHTOB.

12. | CoctaBnenne XUMHUYECKUX (QOPMYT 11O 0 [TuceMeHHbIM
BaJICHTHOCTH. HaxoxneHue BaleHTHOCTU KOHTPOJIb;
XUMHUYECKHX 3JIEMEHTOB 110 OopMyIIe.

13. | OtHOCHUTEIBHAS aTOMHas Macca. 0 [TucbMeHHBIH
OTtHocuTeIbHAS MOJICKYJIIpHAs Macca. KOHTPOJIb;

YcrHbIi
OTIpOoC;

14 | MaccoBas 1o XUMAYECKOTO JIEMEHTA B 0 YcrHBIIT
COCTUHEHUH. OTIpOoC;

15 | KomnuecTBo BemiecTtBa, Monb .ModsipHas ITuceMeHHbIi
Macca KOHTPOJTb

16. | ®u3uyeckue ¥ XUMUYCCKHC  SIBJICHUS. 0 ITucbmeHHBbIN
XuMuYecKasi peakiusi. KOHTPOJIb;

YCTHBIN
OTIpOoC;

17. |llpu3Haku W YCIIOBUS  MPOTEKaHHS 0.5 YcTHBIT
XUMHYECKUX PEaKIUM. OIIpOC;

18 | 3akoH coxpaHEHHS MacChl  BEIIECTB. 0 [TucbmenHbIi
XUMHUYECKUE YpaBHEHUSI. KOHTPOJIb;

YcTHbIM
OTIpoc;

19 | BeluucieHHus KOJIMYECTBA BEIIECTB, MAaCCHI 0 [TuceMeHHbIi
110 YPaBHCHUSIM XUMHUYCCKHUX PEAKITHIA orpoc

20 | Knaccudukanus  XHUMHYECKUX pPEaKIni 0 YcrHbii
(coenuHEHUs, pa3NOXKEHUs, 3aMelleHus, OTIpOoC;
obmeHa).

21. | M.B. JlomoHOCOB — Y4EHBIIi- 0 YcTHbIl
SHITUKJIOTIETUCT. OTIpOoC;

22. | Kontponbhas pabGotra Nel "BemectBa u 0 KoHnTponbHas
XUMUYECKUE PEAKIIHH . pabora;

23. | Boznyx — cmech razoB. CocTaB Bo3Iyxa. 0 VYcrHbit
Kucinopon — XuMUYECKHH DIIEMEHT U OIIpoC;
npoctoe BemiecTBo. O30H

24 | Ou3nyeckue ¥ XUMHUYECKHE CBOMCTBa 0 VYcrHbll onpoc




(peakuu oxucieHusi, ropenue). [lousarue
00 okcuaax.

25 CnocoObl  TOJIYYeHHS  KUCJIOpOJa B VYcTHBIN onpoc
naboparopun u MIPOMBIIIJICHHOCTH.
[TpumeHneHue KucIopoa.

26 | TeruoBoit 3(pPeKT XUMUYECKOW peakiuy, [MucbmenHbII
MOHATHE O TEPMOXUMUYECKOM YypaBHEHUH, KOHTPOJIb;
3K30- U SJHAOTEPMHUYECKUX PEAKLIUSIX. YcrHbIi

OT1poC;

27 | TonmuBo(HETH,yroib,MeTaH).3arpsa3HeHNE
BO3/1yXa,CTIOCOOBI €r0 MPeI0TBPALCHUS

28 | [Ipaktuueckast pabora Ne 3 "Ilomydyenue u [IpakTuueckas
coOMpaHue KUCIOpOAa, U3YYCHHE €ro pabora;
CBOMCTB".

29. | Bomoponx — XMMHYECKHH JJIEMEHT U VYcTHBIN
mpocTtoe  BemiecTBo.  Haxoxkmenue B OT1poc;
pupoe,

30 | dusnueckue W XMMUYECKHE CBOWCTBA (HA
npuMepe B3aUMOJCUCTBUSA C HEMETalllaMu YcTHbIN
¥ OKCHJIaMU METAIIJIOB), IPUMEHEHHUE, OT1poc;

31 | [loHsTHE O KUCIOTAX U COMSAX

YCTHBIN
OTIpOoC;

32 | CnocoObl  moNydeHWss ~ BOAOpoJga B [MuceMeHHBIIH

naboparopuu KOHTPOJIb;
YCTHBIN
OTIpOoC;

33 | [Ipaktuueckas pabora Ne 4 "TlomydeHue u [MpakTrdeckas
coOupaHWe BOJOpOJA, H3YyUEHHE €ro pabora;
CBOMCTB".

34. | 3akon ABoraapo. MoJspHbIii 00BEM ra3os. YcTHbI

OTIpOoC;

35 | Briuncienue 00BEMa, KOJIMYECTBa IIucemeHHBIN
BEIleCTBA Traza II0 €ro H3BECTHOMY KOHTPOJIb;
KOJIMYECTBY BEIECTBA WK 00BEMY

36 | Boruncnenuss 00BEMOB  Ta30B 1o [TucbmenHbII
YPaBHCHUIO PEaKIMii Ha OCHOBE 3aKoHa KOHTPOJIb;
00BEMHBIX OTHOIICHUI YCTHBIN




OTIpOC;

37. | ®usnueckre ¥ XUMUYECKHE CBOMCTBA. YcrHbIit
OTpoc;
38 | Cocran OCHOBaHUH. [Monsite 00 [MuceMeHHbII
WHIMKATOpaxX KOHTPOJIb;
39 | Boma kak pactBopuTenb. HacekimeHHble U YcrHbIit
HEHACBIIICHHbIE pacTBOpPBl. MaccoBasi 10J1st OTpoc;
BEILIECTBA B paCTBOPE [T1ucbMeHHBIN
KOHTPOJIb;
40. | IIpaktuyeckas pabora Ne [IpakTuueckas
"IIpuroroBneHue pacTBOpOB pabora;
onpeaeéHHON KOHIIEHTpaluen'".

41. | KontponpHasi pabotaNe2 mo TemMe « [TucbmenHbIi
Kucnopon,Bonopoa.Bona» KOHTPOJIb;
42. | OkcHuasl: COCTaB, KJIaCCU(UKALIUS, ITnceMeHHBIH
HOMEHKJIaTypa KOHTPOJIb;

YCTHBIN
OTpoc;
43 |Tlomyuennme W  XUMHYECKHE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(pOTEpHBIX
OKCHJIOB
44 | OcHOBaHHUS: COCTaB, Kiaccuukanus, IIncrMeHHbIH
HOMEHKJIATypa. KOHTPOJIb;
YCTHBIN
OTpoc;
45 |IlomyyeHme ©W  XWUMHUYECKHE CBOWCTBA [TuceMenHbI
OCMHOBaHUH KOHTPOJIb;
YcTHBIN
OTpoc;
46. | KucmoTsr: COCTaB, KJaccuukanms, IInuceMeHHBIN
HOMEHKJIaTypa KOHTPOJIb;
YcTHBIN
OTpoc;
47. | llonyyenue u XUMUYECKHAE CBOWCTBA IIucemenHbI




KHCJIOT KOHTPOJIb;
YcTHBIN
OTpoc;

48. | Comu (cpemHue): HOMEHKJATypa, CIOCOOBI [TucbMeHHBIH

MOJTy4eHUS KOHTPOJIb;
YcTHBIN
OTpoc;

49. | Ilpaktuyeckass pabora Ne 7 Pemenwne [IpakTuueckas
OKCIEPUMEHTAIBHBIX ~ 33/7ad 10  TeMe pabora;
"OcHOBHBIE  KJacChl ~ HEOPraHWYECKUX
coenuHeHun".

50 |l'enernueckas CBA3b MEXIy KiaccaMu [TuceMeHHBIHM
HEOPTaHMYECKUX COCAMHCHUH. KOHTPOJIb;

51. | O6001menne 1 cucTeEMaTU3AINAS 3HAHUM. YcrHBIIT

OTIpOC;
TectupoBanue;

52. | Kontponbaas pabdora Ne3 "OcHoBHBIE KonTposibHas
KJICCHI HEOPTaHUYECKUX COCTUHCHUN . pabora;

53 |IlepBeie HOTIBITKA KJaccu(puKanuu
XAMHYECKHX  JJIEMEHTOB. IloHsATHE O
rpynmnax CXOJHBIX 2JIEMEHTOB

54 | [lepnoguueckuii 3axkoH u llepuoanueckas
cuctemMa XuUMH4YecKux anemeHtoB J[.M.

MeHpeneeBa

55 | Ilepuonsl, rpymmbl, MOATPYTIIBIL.

56. | Ctpoenne aromoB. CocTaB aTOMHBIX SJEp. [TuceMeHHBIH
W3oronsl.. KOHTpOJIb;

YcTHBIN
OTIPOC;

57. | CTpoeHne 3IEKTPOHHBIX 000JI0YEK aTOMOB [MuceMeHHbBIH
nepBbix 20  XMMHYECKMX  3JIEMEHTOB KOHTPOJIb;
MEePUOANUECKON CHCTEMBI
. . Menneneena.

58. | XapakTepucTuka XHUMHYECKOTO JJIEMEHTa [MuceMeHHbBIH
[0 €ro TIOJOXEHUI0 B TEPHOIUICCKON KOHTPOJIb;
cucteme /1. 1. Menaeneena. YcTHBIN

OTIpOC;




59. | 3nauenune mepuoAMuYeckoro 3akoHa wu| 1 0 YcrHbiit
NEPUOANYECKON  CHUCTEMbl  XMMHYECKHX OT1poC;
DJIEMEHTOB  JUIsl  Pa3BUTUS  HAYKH U Coobmienne;
npaktuku. . 1. MenneneeB — y4d€HBIN,

MeAaror ¥ rpakJIaHuH.

60. | DIEKTPOOTPUIIATEIIEHOCTH atomoB | 1 0 [MuceMeHHbIi
XUMHYECKHX  3JIEMEHTOB.  XHUMHUYECKas KOHTPOJIb;
CBS3b: KOBAJICHTHAs MOJIIpHAs u YcrHbIi
KOBaJICHTHAs HEMOJIIpHAsl. OT1poC;

61. | MoHHas cBs3b. 1 0 [TucbMeHHBIH

KOHTPOJIb;
YcrHbIi
OT1poc;
62 | KoBajeHTHas moJisipHast CBSI3b 1 0 YcTHBIT
OT1poc;
63 | KoBasieHTHast HEMOJISIpHAS CBSI3b 1 0 YcTHBIT
OT1poc;

64 | KontponbHas pabora Ne4d 1o Teme 1 0
«Ctpoenne aToma. XuMUYeCcKas CBSI3b

64. | CreneHb OKUCIICHUS. 1 0 [ITnucbmenHbIi

KOHTPOJIb;
YcTHbI
OTIpOoC;
65 | OKHCTUTENbHO-BOCCTAHOBUTEIHHBIC 1 0 [ITnucbmenHbIi
peakiuu (OBP). KOHTPOJIb;
YcTHbI
OTIpoc;
67. | OkucIUTENN U BOCCTAHOBUTEIHN 1 0 [TucbmenHbII
KOHTPOJIb;
YcrHbI
or1poc;

68. | Pe3epBHbIii YPOK .060061meHmne u| 1 0 [InceMeHHBIM
CUCTEMAaTH3aIHsI 3HAHHHA KOHTPOJIb;

YcrHbI
OT1poc;
OBIIEE KOJIMYECTBO YACOB I10 68 6.5




[NPOTPAMME

9 KJIACC

Ne Tema ypoka KosaunyecTBo 4acoB Buabi, popmbi

n/n KOHTPOJIS

BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI

1. | Knmaccudukamus 1 HOMEHKIaTypa 1 0 0 YcTHBIN ompoc;
HEOPTaHMYECKUX BEIICCTB
(MeXIyHapOIHAs U TPUBUATIbHAS).

2. | Ilepuogmueckuii 3axoH. [lepuoguaeckas 1 0 0 YcTHBIN ompoc;
CUCTEMa XUMHUYECKHIX JIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB.

3. | 3aKOHOMEpPHOCTH B U3MEHEHUH CBOWCTB 1 0 0 YcTHBIR ompoc;
XUMHUYECKHX JJIEMEHTOB IMEPBBIX TPEX
NEPUOOB, Kaus, KAIbLIUA U UX
COCIMHEHUH B COOTBETCTBHH C
MOJIO’KEHHUEM B IEPUOAMYECKON cUCTEME U
CTPOCHUEM aTOMOB.

4, | XuMHYeCKH€E CBOICTBA BEIECTB, 1 0 0 ITuceMeHHBIH
OTHOCSIIIMXCS K Pa3IMYHBIM KJIacCaM KOHTPOJIb;
HEOPraHMYECKUX COSAMHEHUHN, UX
TCHETHUYECKAs CBS3b.

5. | CtpoeHue BemiecTBa: BUIbI XUMHUUECKOU 1 0 0 [MucpmenHbIi
CBsI3H. TUIBI KPUCTAIITMYECKHUX PEIIETOK, KOHTPOJIb;
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

6. | CtapTOBBIii (BXOAHOI) KOHTPOIb. 1 1 0 KoHnTponbHas

pabora;

7. | Knaccudukanus XUMUYECKUX PeakIHii 1o 1 0 0 ITnceMeHHBIH
pa3sIUYHBIM TpU3HaKaM (MO 9YHCIy W KOHTPOJIb;
COCTaBy  Y4YacTBYIOUIMX B  peaKkluu YcTHBI ompoc;
BEIIECTB, MO TeIIoBoMy HbdexTy, 1o
M3MEHEHUIO CTEeTeHe| OKUCJICHUS
XUMHUYECKHIX 3JIEMEHTOB, o
00paTuMocCTH, o Y4acTHIO
KaTaim3aropa). IK30- ¥ SHAOTEPMHUYECKUE
pEaKIuu, TePMOXUMUIECKIE YPABHEHHUS.

8. |IlomstTHe o0 ckopocTH  XuUMHYeckoil | 1 0 0 [InceMeHHBIM
peakiuu. [loHSTHE O TOMOTEHHBIX H KOHTPOJIb;
TeTepOTreHHBIX  peakuusax.  DakTopsl, YcTHBI ompoc;

BIUSIONINE HA CKOPOCTh XHUMHYECKOMH
peaKkiuu.




9. |Ilonstne 06 oOpaTUMBIX U HEOOPATUMBIX [InceMeHHBIM
XUMHUecKux  peakuusax. [lonstue o KOHTPOJIb;
XUMHUYECKOM  paBHOBecUU.  DaKTOpHI,

BIUSIOUIME HA CMELIEHHUE XUMHYECKOIrO
paBHOBECHS.

10. | MexaHU3M OKUCIUTEIHHO- [TuceMenHbI
BOCCTaHOBUTEJIbHBIX PEaKIuil KOHTPOJIb;
(37eKTPOHHBIN O6aJTaHC OKUCITUTEIHHO-

BOCCTAaHOBUTEJIHHON PEAKIINH).

11. | Teopus AIEKTPOJIUTUYECKON [IncemenHsbIi
JUCCOLIMAIUY. DNEKTPOTUTHI u KOHTPOJIb;
HEIEKTPOJIUThl.  KaTuoHbI,  aHUOHBIL. YceTHBII 01poc;
MexaHu3M  JUCCOLMAIMU  BEIIECTB C
Pa3IMYHBIMU BUJAMU XUMUYECKOU CBSI3H.

12. | Crenens gucconmanuu. CuIbHBIE U YcerHbIN 0npoc;
CJ1a0bIe AMEKTPOJIUTHI.

13. | Peakuuu HMOHHOTO OOMEHa, YCIOBHUS HX ITuceMeHHbBIH
MPOTEKAHUS. HNonnsie ypaBHEHUS KOHTPOJIb;
pEeaKIuu.

14. | Xumuueckue CBOMCTBA KUCIIOT B CBETE [TuceMeHHbIi
IPEJICTaBICHUM 00 3IEKTPOIUTUYECKOM KOHTPOJIb;
JTUCCOLIMAIUY.

15. | Xumuueckue CBOWCTBa OCHOBAaHUM B [TuceMenHbI
CBETE IIpEICTaBICHUN 00 KOHTpOJIb;
AIIEKTPOJIMTUYECKON JUCCOUAIIIH.

16. | Xumudeckne CBOWCTBA COJICH B CBeTe [TuceMenHbI
MPEJICTAaBICHU 00 DIIEKTPOIUTHIECKON KOHTpOJIb;
JTUCCOLIMAIINY.

17. | Ilonarue o ruapou3e coei. YeTHBIN onpoc;
18. | KayecTBeHHbIE pEaKIMM Ha KAaTHOHBI U [MuceMeHHbIi
AQHUOHBI. KOHTpOJIb;

19. | [Ipaktnueckast pabora Nel. Pemenue [IpakTnueckas
HKCIIEPUMEHTAJbHBIX 3a/ady [0 TeMe pabora;

"DneKTpoauTHYeCcKas qucconuanus’.

20. | KonTponbHas paborta Nel KontponbHas
"Ilepuonnueckuit 3aKOH u pabora;
Ilepnonnueckas cucreMa . n.

MenneneeBa. Ctpoenue atoma".

21. | OOmass  XapakTepUCTUKAa  TaJOTEHOB. [InceMeHHBIM

OcoOeHHOCTH CTPOEHHMSI aTOMOB ATHX KOHTPOJIb;

9JICMCHTOB, XapaKTCPHBIC JIIsL HHX

YceTHBIN 01poc;




crenieHn  okucieHus. CrTpoeHue U
(dbu3HYEeCKHue CBOMCTBA IMPOCTHIX BEIIECTB
— rajoreHoB. XMMHYECKHE CBOMCTBA Ha
npuMepe  xjopa  (B3aUMOJICHCTBHE C
MeTaJlJlaMH, HEMEeTaJlJIaMH, IeJI0YaMu).

22.

XnopoBogopon.  ComnsiHast ~ KHCIIOTa,
XMMHYECKHE  CBOICTBA,  IIOJIydYeHHE,
IMPUMCHCHHUC. KauecTBennas pCaKknug Ha
XJIOPHUI-HOHBI.

IIceMeHHbBIN
KOHTPOJIb;
YceTHBII 01poc;

23.

DU3MOIOTUYECKOE JEUCTBUE XJOpa H
XJIOPOBOZAOPOJA HAa OPraHU3M YeJIOBEKa.
Baxneiimme XJ10puapl U UX HAXOXKICHUE B
IIPUPOJIE.

YceTHBII 01poc;

24.

[Tpaktuueckass padora Ne 2. Pemenue
OKCIIEPUMEHTAJIBHBIX ~ 337a4 10 TeMe
"[loarpynna rajgoreHos".

IIpakTrueckas
pabora;

25.

Pemienne 3amad  Ha BBIYMCICHHS 110
YpPaBHEHUSM XUMHUYECKUX PEAKUUM, €CIU
OJIMH PeareHT JIaH B U30bITKE.

ITuceMeHHbIi
KOHTPOJIb;

26.

OO0mas xapakTepucTuka 3eMeHToB VIA-
rpynnbl. OcoOEHHOCTH CTPOEHUs aTOMOB
3TUX 3JEMEHTOB, XapaKTEpHbIE [JISI HUX
creieHn  okucieHus. CTpoeHwe U
¢dbuznyecKkue CBOMCTBAa MPOCTHIX BEIIECTB -
KHCIIOpOJla H  Cepbl.  AJUTOTPOITHBIE
Monu(UKAIIMK  KUCIOpPOAa U CEphL.
XuMUYECKue CBOICTBa CEpHL.
Haxoxnenue ceppl U €€ COENMHEHUN B
npupoje. XUMHYECKOE  3arps3HEHHUE
OKPY’KaIOIIEeH CpeJlbl COEAMHEHUSIMU CEPhI
(KUCTIOTHBIE TOXKIH, 3arPsI3HEHUE BO3/IyXa
u BOJOEMOB), CHOCOObI ero
Mpe0TBpAICHUSI.

[TuceMeHHbI
KOHTPOJIb;
YcrHbI onpoc;

27.

CepoBogopon, ctpoeHue, (uU3HYECKue M
XUMHUYECKHE CBONCTBA.

TT1ceMeHHbBIN
KOHTPOJIb;
VYeTHBIN onpoc;

28.

OKCI/I}]BI CCPbI KakK IpeaACTaBUTCIIN
KHUCJIOTHBIX OKCHUJIOB. CCpHI/ICTaH KHUCJIOTA.

TTrceMeHHbBIN
KOHTPOJIb;
VYeTHBIN onpoc;

29.

Cepnas  kucnora, (Quzuueckue U
XUMHUYECKHE CBOWCTBa  (00mmue  Kak
MpeNCTaBUTENss  Kjlacca  KHUCIOT U
cnenuduaeckue), npumerenue. Comu
CEpHOHN KHCIIOTHI, KA4eCTBEHHAsI PEaKIUs

IIncbMeHHbBIN
KOHTPOJIb;
YCTHBIN 0Ompoc;




Ha Ccynb(haT-uoH.

30. | XuMuYecKue peakiiui, JICKAIINE B OCHOBE [MuceMeHHBII
MPOMBIIIIEHHOTO  CHOc00a  MOJydyeHus KOHTPOJIb;
CepHOM KHUCHOTHL. Pemienue 3amad  Ha
HaXO0XJEHWEe MAacCOBOM JOJM BBbIXOJAA
IPOAYKTa PEaKIIHH.

31. | O0mass xapakTepucCTUKa AJIeMEHTOB VA- [TucbMeHHBIH
rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB KOHTPOJIb;
9TUX DJIEMEHTOB, XapaKTEepHbIC ISl HUX YceTHbI ompoc;
CTCIICHU OKHUCIICHHUS. A3sor,
pacnpocTpaHeHHe B IpUpoe, husndeckue
U XHUMHYECKHE cBoWcTBa. Kpyroopot
a30Ta B PUPOJIE.

32. | AMMuak, ero GU3MYECKUe U XUMHUUYECKHE [TuchbmeHHBII
CBOWCTBA, TOJY4YeHHWE U MPHUMEHEHHE. KOHTPOJIb;
Conmu amMmoOHHs, HX (QU3NYECKUE U YcTHBI ompoc;
XUMHYECKHE  CBOHCTBa, IPHMEHEHHE.

KauectBenHast  peakuus Ha  HOHBI
aAMMOHHUSL.

33. | [Ipaktuueckass padora Ne3. Ilomydenwue [MpakTudeckas
aMMuaKa, U3yueHHue ero CBOUCTB. paborta;

34. | AzotHas kucnorta, €€ (u3MUECKHEe W YeTHBIN onpoc;
XUMHUYECKHE CBOWcTBa  (00mmMe  Kak
Npe/CTaBUTENsl  Kjacca  KUCIOT |
cneunpuyeckue). Hurparsl.

35. | Ucniosib30BaHMEe  HUTPATOB U COJEH YCTHBIN 0Ompoc;
aMMOHMSI B  KauecTBE MHUHEPAJIbHBIX CooOuienue;
ynoOpeHuil. XuMHUYecKoe 3arpsi3HeHHe
OKpYXKarolllell  cpeabl  COCIUHEHUSIMH
a3oTa (KHUCJIOTHBIE JOXIU, 3arps3HEHUE
BO3/1yXa, IIOYBHI H BOJIOEMOB).

36. | Dochop, amIoTpomHbIE MOIUPUKALUH [InceMeHHBIM
dochopa, ¢uznUeCKHEe U XUMHUYECKHE KOHTPOJIb;
CBOMCTBA. YcTHBIN 0npoc;

37. | Okcur  dochopa(V) wu  dochopras [TuceMeHHBIIH
KHACIOTa, (U3MUECKHe M XUMHUYECKUE KOHTPOJIb;
CBOMCTBa, TmonydeHue. KauecTBeHHas VYeTHBIN onpoc;
peaxkuus Ha dochaT-noHbI.

Hcnonw3oBanue QochaTtoB B KadecTse
MHUHEpaJIbHBIX yA0OpeHHid. 3arps3HeHue
MPUPOJIHBIX BOAOEMOB (ochaTamu

38. | Yruepon, auioTporHble MOJU(DHKAIHIH, [TuceMeHHBIH

pacrpocTpaHeHue B pUpoe, PU3nIecKue KOHTPOJIb;




U XHUMHYECKHE CBOWCTBA. AjcopOuus.
KpyroBoport yriieposa B mpupoe.

YceTHBIN 01poc;

39.

Oxcunpl yriaepona, MX (QHU3HYECKHE |
XMMHUYECKHE CBOMCTBA, (pu3HONIOTHYECKOE
JCCTBHE  HA  JKUBBIE  OPraHU3MBI,
NOJTydeHHe " IPUMEHEHHE.
DKoyoruyeckue NpoOIIeMbl, CBS3aHHBIE C
OKCHJIOM yraeponaa(IVv);
TUIOTE3a  TJI00AJbHOTO  TOTETJICHUS
KJIMMaTa; TapHUKOBBIH 3 (eKT.

YcrHbI onpoc;

40.

VYrompHas Kuciaota M €€ COIM, HX
¢u3nueckue W XUMHUYECKHE CBOWCTBA,
nojy4yeHue U npumeHenue. KauectBeHHas
peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KkapOOHATOB B  OBITY,
MEAMILIMHE, MPOMBIIIJIEHHOCTH, CEJbCKOM
XO034MCTBE.

[T1ucbMeHHBIN
KOHTPOJIb;
YcrHbIi onpoc;

41.

[Tpaktnueckas padora Ned. Ilomydenue
yriaekucioro raza. KauecrBeHHast peakuus
Ha KapOOHAT-HOH.

IIpakTrueckas
pabora;

42.

HepBOHa‘IaJ'ILHHe IIOHATHA 00
OpTraHU4YCCKUX B€IICCTBaxX KakK 0
COCAUHCHUAX  yrjiepoJa: 0COOEHHOCTHU
COCTaBa U CTPOCHMUA.

YcrHbI onpoc;

43.

IlonssTe 0 OHOJIOTMYECKH  Ba)KHBIX
BElleCTBaX: J>KUpax, OeNKax, yIrieBojax.
MarepuanbHOE €IMHCTBO OPTraHUYECKUX U
HEOPraHUYECKUX COETMHEHUII.

YeTHBIN onpoc;
Coo01ienue;

44,

KpemHuuii, ero ¢pusndeckue 1 XUuMHUECKUE
CBOIICTBa, MOJY4YeHHE M NPHUMEHEHUE B
eKTpoHUKe. CoOeIMHEHUs KpEMHHUS B
pUpoJIE.

[ InceMeHHbBIN
KOHTPOJIb;
YCTHBIN 0Ompoc;

45.

O0mue mpencraBieHuss 00  OKcHIE
kpemHusA(IV) u kpemHHEBOW KHCIOTE.
Cunukatel, UX HCIHOJIH30BAaHUE B OBITY,
MEIMIIHHE, TTPOMBIIIICHHOCTH.

YCTHBIN 0Ompoc;
Coo0uieHue;

46.

BaxHelme CTpPOWUTENBHBIE MaTEPHUAIIBI:
KepaMuKa, CTeKJO, LIeMEeHT, OeToH,
xene300etoH. [IpoGnemsr  Ge3omacHOTO
MCIIOJIb30BaHUs CTPOUTENIBHBIX
MaTeprasoB B MOBCEAHEBHON KU3HU.

VYeTHBIN onpoc;
Coo0iienue;

47.

[Tpaktueckast padora Ne 5. Pemenue
HKCIIEPUMEHTANIbHBIX ~ 337a4 [0 TeMe
"Baxueiime HEMETaJIbl Hu ux
coeIMHCHUA".

[IpakTnueckas
pabora;




48.

OO0001eHUE U CUCTEMATU3ALINS 3HAHUI.

YceTHBIN 01poc;

TectupoBanue;

49. | KontponpHas padora No2 "Hemeramibl u KontponbHas
UX coequHeHus". pabora;

50. | O0mas XapaKTEepPUCTHKAa XUMHYECKHX YcTHBIN ompoc;
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
MOJIOKEHUS B TIEPUOAUYECKON cHcTeMe
XUMUYECKHUX 3JIEMEHTOB
. Y. MenneneeBa M CTPOEHHUSI aTOMOB.

Crpoenue MertamioB. Meramiueckas
CBSI3b M METaJINYecKasl KpUCTaUInYecKas
pemeéTKa.

51. | DAEKTPOXUMUUYECKUIN Psifi HANPSHKEHUN [TuceMenHbI
MeTasioB. DU3WYECKUE U XUMHUYECKUE KOHTPOJIb;
cBoiicTBa MetauioB. OOImmMe CrocoObI VYerHbIN ompoc;
MOJTyYEHUS] METAJUIOB.

52. |[lonsiTHE O KOpPpO3UU METAVIOB U YcTHBI ompoc;
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO3HUH. CooOuienue;

53. | CnnaBbl (cTanb, YyryH, IIOPATIOMHHHM, YcTHBIR ompoc;
OpoH3a), WX TpPUMEHEHHE B OBITY U Coo0bmienus;
MPOMBILIEHHOCTH.

54. | lllenounsle Metayuiel. IlonmokeHue B [TuceMeHHbBIM
NEePUOIUYECKON CHUCTEME XUMHUYECKUX KOHTpOJIb;
anemenTtoB JI. . MenzaeneeBa, crpocHue YCTHBIN 0Ompoc;
aroMoB. Haxoxngenne B mpupoe.
duznyeckue U XMMHUYECKHE CBOICTBa (Ha
npuMmepe HaTpus M Kaius). Okcuabl u
TUAPOKCHUIBI HaTpus u KaJIns.

[IpumMeHeHre MIETOYHBIX METAIJIOB U UX
COEMHEHUM.

55. | [llenouyHo3eMenbHBIC METAIIBI MarHUN | [TuceMeHHBIH

KaJbLIMii, ctpoeHue atoMmoB. [lonoxxenue B KOHTpOJIb;
MEPUOJUYECKON CUCTEME XHUMHUYECKUX YcrHbI onpoc;
3JIEMEHTOB J. . MeHaeneeBa.
Haxoxnenne B npupone. dusndeckue u
XAMHUYECKHE  CBOMCTBAa.  Baxueiimue
COCTMHEHUS KaIBIHUS (OKCUI, THAPOKCH]I,
COJIH).

56. | Pemenne 3ama4  Ha BBIUUCIEHUS 110 IIncrMeHHsbIi
YpaBHEHUSM XHUMHYECKUX DPEAKIUN, €CITU KOHTPOJIb;

OJIMH W3 PEareHTOB JaH B H30BITKE WU
COJICP)KUT TPHUMECH, MAaCCOBOW JIOJIH
BBIXO/Ia MPOIYKTa PEaKIIUU.




57. | KéctkocTh BOABI W CHOCOOBI €& YcerHBIN 0npoc;
yCTpaHEHHUS.

58. | Beruncnenus no YpaBHEHUSIM [T1ucbMeHHBIN
XUMHUYECKHX pEeaklud, eClIu OJWH U3 KOHTPOJIb;
peareHToB JaH B BHJIE€ BOJHOIO pacTBOpa
C U3BECTHOM MACCOBOM JOJIEH.

59. | Ilpaktnueckas pabdora Ne6. JKéctkocTh [TpakTrueckas
BOJIBI M METO/IBI €€ YCTPaHCHUSI. pabora;

60. | AinroMuHUi. [Tonoxxenue B [TucrmeHHBIN
MEPUOANYECKON  CHCTEME XUMHUYECKHX KOHTPOJIb;
snemeHToB JI. U. MenaeneeBa, cTpoeHHne YcrHbI onpoc;
aroma. Haxoxnenne B mpupoze.

Ou3nyeckue M XUMHUYECKHE CBOMWCTBA.
AMdoTepHbIE  CBOHCTBA  OKCHIa U
THAPOKCHUIA.

61. | [IpomexyTouHas aTTecTanusl. KonTtponbsHas

BIIP/KonTpoinbHas pabora. pabora;
BIIP;

62. | Kenezo. Ilonoxenne B MEPUOTUICCKON [MuceMeHHBII
cucteMe Xxumudeckux osiemeHtoB JI. U. KOHTPOJIb;
Menpeneesa, CTpOCHUE aToMa. YeTHBIN onpoc;
Haxoxnenue B mpupoge. dusudeckue u
XUMHYECKHE CBOMCTBA.

63. | Oxcunsl, ruapokcuasl u conu xenesa(ll) ITnceMeHHBIH
u xene3a(Ill). KOHTpPOJIb;

64. | [Ipaktuueckass pabora Ne 7. Pemenue [IpakTnueckas
OKCIIEPUMEHTAIBHBIX  33Jlad [0 TeMe pabora;
"Baxueiiue METAJLIIbI u ux
coequHeHusa".

65. | HoBele  MaTepwambl ¥ TEXHOJOTHH. VYeTHBIN onpoc;
BemecTBa 1 mMarepuanbl B MOBCEIHEBHOM Coobenue;
KU3HU YeJIOBEKa. XHMHUS U 3I0POBBE.
besomacHoe wucnonb3oBaHUE BEUIECTB U
XUMHUYECKHUX PEAKIIHIA B OBITY.

66. | [IpupomHbIE WCTOYHHMKH YTIIEBOJOPOIOB YeTHBIN ompoc;
(yromp,  mpUpOIHBIH  ra3,  He(Th) Coobenue;
MPOJYKTHl HMX TepepabOoTKH, HX pOJIb B
OBITY U IPOMBIIIJICHHOCTH.

67. | OCHOBBI DKOJIOTMUECKOH TPAaMOTHOCTH. YcTHBI ompoc;

XHUMHYECKOe 3arpsi3HeHHE OKpYyKarolen
Cpenibl, MpeAesIbHO JOTyCTUMAst

CooOmenue;




koHueHtpanusa Bemects - [IJIK). Poxs
XUMHUM B PEIICHUU  DKOJOTUYECKUX
pooJIeM.

68. | [loBTOopenue tembl "l'eHeTHdeckas CBS3b 1 0 0 [MucbmenHbIi
MEXy METaJllaMi M HeMeTauiamMu'". KOHTPOJIb;

OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[NPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJIA YYEHUKA

8 KJIACC

Xumus. 8 knacc/I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A., AKnoHepHOE 00IIECTBO
«M3narenscTBO «lIpocBeenney;

Xumus 8 knace. Xumust 8 kiacc: yueOHuk / O. C. I'abpuenss. — 8-e uza. nmpepabd. — M. : Ipoda, — 2019 r.
287 c.[1] c.: mi. - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

9 KJIACC

Xumus. 9 knacc/I"abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A., AKnoHepHOE 00I1IEeCTBO
«M3narenscTBO «lIpocBerienney;

Xumus 9 knace: yuebnuk / O. C. I'abpuenss. — 7-e uzn. npepad. — M. : JIpopa — 2019 r. 319, [1] c. un.
(Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

METOINYECKUE MATEPHUAJIBI JIJIS1 YUUTEJIA

8 KUIACC

1. B nomouts mkonsHoMy yuutento. M. FO. I'opkosenko «Iloypounbie pa3paboTKu MO XUMHUH K
yueOnukam: O. C. INabpuensua; H. UI. Conuna, M. I1. Canuna; I'. E. Pyasutuca, ©. I'. ®enpamana 9
knacc. «Bako», Mocksa 2005 T.

2. B nomomnrs abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus». [locobue a1 mKOILHUKOB
cTapiux kjaccoB U nocrynatoumx B BY3e1. Ipoda, Mocksa 2005 r.

3. B momomis abutypuenty. P. A. Jlugun, B. A. Monouxko, JI. JI. AuapeeBa «Xumusi». st IIKOJTEHUKOB
cTapmMXx KjaccoB U nocrynatomux B BY3s1. Teopetnueckne ocHoBbl. Bonpockl. 3anaun. Tectsl. [lox
penakumeit mpodeccopa P. A. Jluauna 3 — e u3zganue, ucnpasiennoe. Jpoda, Mocksa 2004 r.

4. I'abpuensn O.C. [Iporpamma kypca xumuu Juist 8-11 kmaccoB 0011e00pazoBaTeIbHBIX YUPEKACHUHN. —
M.: dpoda;

5. T'abpuensn O.C. Xumus: 8 kiacce : yueOHUK AJ1s1 0011e00pazoBaTeNbHbIX yupexaeHuit. — M.: Jlpoda.
6. M'abpuensu O.C. Uzyuaem xumuto B 8 ki1.: quaaktudeckue marepuansl / O.C. I'abpuensn, T.B.
CmupHoBa. — M.: biuk mumoc

7. I'abpuensu O.C., BuckoOoitnukona H.II., AmykoBa A.B. HactonbHast kHura yuutens. Xumus. 8 K.
Metoaunueckoe nocobue. — M.: [Ipoda;

8. 'abpuensn O.C., Pynos H.H., Tonkynos B.W. Xumuueckuii 5KCriepuMeHT B HIKoJie. 8 Kiacc. — M.:
HApoda

9. MunucrepctBo obpazoBanus Poccutickoit denepanuu. [Iporpammel 11t 001e00pazoBaTeIbHBIX
yupexaenuit. Xumus 8 — 11 knaccsl. -3-e u3ganue, crepeotunHoe - Mocksa; poda, 2002 r. (ctp. 26 —




37).

10. Pa6ouas nporpamma. Xumusi. kK YMK O. C. I'abpuensua Jlabupunr. py. M3natensctso "Bako" 2016
T.

11. denepanbHOro KOMIIOHEHTA FOCYIapPCTBEHHOTO CTaHAapTa ob1iero oopazoBanus no xumuu (Yacts 1.
OcHoBHOe 00111e€ 00pazoBaHue) ISl OCHOBHOW 00I1e00pa30BaTeIbHOM IKOJIBI B COOTBETCTBUU C
CYIIECTBYIOIIEH KOHIENIINEeH XUMIUYEeCKOro 00pa3oBaHusl.

12. Xumus: 8 xi1acc: KOHTpOJIbHbIE U poBepouHbIe paboThl K yueOHuKy O.C. 'abpuensna «Xumus. 8
kiace» / O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u ap. — M. : JIpoda;

13. Xumus 8 kinace. Xumust 8 knacc: yueonuk / O. C. I'abpuensia. — 8-e uzn. npepad. — M. : [Ipoda, —
2019 . 287 c. [1] c. : mun. - (Poccuiickuii yaeOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabmunax 8 — 11 kmaccel. CipaBounoe nocooue. ABTop — cocraButenb A. E. Haconosa 10 —
e u3ganue, crepeorunHoe. [Ipoda, Mocksa 2007 r.

9 KJIACC

1. B nomouis mkonabHOMY yuutento. M. 1O. I'opkoBenko «Iloypounbie pa3paboTKu 0 XMMHH K
yuebHukaMm: O. C. 'abpuensna; H. . Connna, M. I1. Canuna; I'. E. Pymsutuca, ©. I'. ®enpamana» 9
knacc. «Bako», Mocksa 2005 T.

2. B nomours abutypuenty. O. C. I'abpuensn, U. I'. Octpoymo «Xumus». [Tocodue 1i1st IKOJIBHUKOB
cTapuMx Kjaccos U nocrynatomux B BY3s1. J[poda, Mocksa 2005 r.

3. B nomomip abutypuenty. P. A. Jlunun, B. A. Monouxko, JI. JI. AuapeeBa «Xumusi». {1 IIKOTHHUKOB
cTapuMx kjaccos U nocrynatomux B BY3s1. Teopernueckue ocHoBbl. Bonpockl. 3anaun. Tectsl. [lox
penaknueit npodeccopa P. A. Jluguna 3 — e uzganue, ucnpasiennoe. JIpoda, Mocksa 2004 r.

4. T'abpuensa O.C. [Tporpamma kypca xumun 1uist 8-11 kimaccoB 0011e00pa3oBaTeIbHBIX YIPEKICHUN, —
M.: Ipoda;

5. Xumus 9 knacc: yueonuk / O. C. I'abpuensH. — 7-¢ u3z. npepad. — M. : Ipoda — 2019 1. 319, [1] c. mr.
(Poccuiickuii yqeOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensH O.C. U3yuaem xumuro B 9 ki1.: nuaakrudeckue marepuaisl / O.C. 'abpuensn, T.B.
CmupnoBa. — M.: biuk mutoc

7. 'abpuensH O.C., Bucko6oiinukona H.I1., SlmrykoBa A.B. HacronpHast kaura yaurtens. Xumus. 9 Ki.:
Metoaunueckoe nmocoodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., TonkyHnos B.W. XuMuueckuii 5KkCIepuMEHT B 1IKoJe. 9 knacc. — M.:
Apoda

9. MunuctepctBo ob6pazoBanus Poccuiickoit denepannu. [Iporpammsl a1 061eo0pazoBaTeIbHbIX
yupexxnenuit. Xumust 8 — 11 kmaccrl. -3-e u3nanue, crepeotunHoe - Mocksa; JIpoda, 2002 r. (ctp. 26 —
37).

10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensna Jlabupunr. py. M3garensctBo "Bako" 2016 .
11. ®enepanbHOro KOMIIOHEHTA IOCYIapCTBEHHOTO CTaHapTa obuiero oopasoBanus no xumun (Yacts 1.
OcHoBHOE 00111e€ 00pa30BaHKE) ISl OCHOBHOM 00111€00pa30BaTeIbHON IITKOJIBI B COOTBETCTBUU C
CYIIECTBYIOIEH KOHIENINENH XUMHUUECKOro 00pa3oBaHusl.

12. Xumus: 9 kiacc: KOHTPOJIbHBIE U MPOBepoUHbIe padoThl K yueOHuky O.C. 'abpuensna «Xumus. 9
kiace» / O.C. T'abpuensn, I[1.H. bepe3kun, A.A. YimakoBa u ap. — M. : JIpooa;

13. Xumus 9 xknacc: yaeOnuk / O. C. T'abpuensH. — 7-e u3f. npepad. — M. : lpoda — 2019 1. 319, [1] c.
wi. (Poccuiickuii yae6HuK) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 knaccel. CnpaBounoe nocodue. Aprop — cocraButenb A. E. Haconosa 10 —
e uznanue, crepeorurnnoe. J[poga, Mocksa 2007 r.

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

8 KJIACC



1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http:/mww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT At y9uTENs XUMUHN B OUOJIOTHH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 chasa_v_nedelju/1-1-0-
23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 ximacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

10) https://skysmart.ru/articles/chemistry

11) ITopran Beepoccuiickoi oMMImHabl IIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBaTenbHblil moptan. http://www.gov.ed.ru

13) denepanbHbIi pocCUACKHI 00IIe00pa3zoBaTeIbHbIN mopTait. http://www.school.edu.ru
14) ®enepanbublii mopran «Poccuiickoe odpasoBanuey. http://www.edu.ru

15) Iopran komnanuu «Kupuin u Medonuii». http:/www.km.ru

16) O6pazoBarenbHbIi mopTan «Yueba». http:// www.uroki.ru

17) XKypnan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) XKypnan «Bectauk odpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii jom «IIpodkuuray. http://www.profkniga.ru

20) U3narensckuii goM «1 ceHTsOps». http://www.1september.ru

21) dectuBanb negaroruueckuii uae «OTKPBITHIA ypoKk» (M31aTeNbCKUil oM «1 cCeHTAOpA»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepuer nopran [Ipolllkony.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHCTEpCTBO 00pa30BaHUS U HAYKH.

26) Caiit CIAM I'MA: PEILY BIIP, OI'D, ET'D, I'BD u IIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caitT g yaurtesns XuMuu U OMOJIOTHUH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 chasa_v_nedelju/1-1-0-
23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmnacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) TTopran Beepoccuiickoit onummuaasl IIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3zoBaTenbHblil moptai. http://www.gov.ed.ru

13) ®enepanbHblil poccuiickuii o0eodpazoBarenbHblii moptan. http:// www.school.edu.ru
14) denepanpHbiii mopTan «Poccuiickoe oopazoBanuey. http://www.edu.ru

15) Iopran komnanuu «Kupumn u Medoauii». http:// www.km.ru

16) O6pazoBarenbHbIil mopran «Yuebay. http://www.uroki.ru

17) Kypuan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznatennckuii jom «IIpodxauray. http://www.profkniga.ru

20) M3narensckuii goM «1 ceHTsIOps». http:// www.1september.ru

21) ®ectuBans negarorudeckuii uaei «OTKPBITHIN YPOK» (M3AaTeNbCKUM 10M «1 CEHTIOps»).



http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepnet nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHMS U HAYKH.

25) Caiir CIAM I'MA: PEILLY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOINECCA

YYEBHOE OBOPYJAOBAHHUE

1) TexHu4yeckue cpecTBa O0YICHHS:

1.TeneBusop (c quaroHayiblo 3KpaHa HE MeHee 72CM)
2. IlepcoHanbHbIN KOMIBIOTED

3. Kononku

4. Ilpunrtep na3epHbIid

2) [leyaTHas NpOLyKLMS:

1. [TpaBunia TeXHUKH 0€30MACHOCTH (CTEH SKCIIO3ULIMOHHBIN)

2. llepuoanueckas cucteMa xumudeckux aiemeHToB JI.M. MenzeneeBa (CTeH 1 SKCIIO3UITMOHHBIN )

3. PacTBOpUMOCTH coJiei, KUCIIOT M OCHOBaHMI B BOJIE (CTEH]I DKCIIO3UITUOHHBIH )

4. IlpaBwiia noBeneHUs 00y4YaIOMUXCs B KAOMHETE XUMUHM (CTEH] IKCITO3UIIMOHHBIN )

5. IlpaBuina noBeneHus: 00y4yarOUUXCcs B KaOUHETE XUMUU (MHCTPYKTAXU TSl TPAKTHYECKUX PadoT U
1a00paTOPHBIX OMBITOB),

6. JleMOHCTpaMOHHbIE TAOJINIBI IO XUMUHU

7. IeMOHCTpallMOHHBIE TUIAKATHI I10 HEOPraHUYECKON XUMHUH

8. KoMIuIeKkT mopTpeToB XMMHKOB

3) Cneunanu3upoBaHHas yueOHast MeOeb:
1. Jlocka ayiuTOpHAsi C MArHUTHOW MOBEPXHOCTBIO U C MPUCITOCOONEHUSIMHU TSl KpEIUJIeHUsI Ta0JInL, KapT
2. CTon 1eMOHCTPAIMOHHBIHN (13 ABYX CEKIUHN)

3. Cros nucbMEHHBIN 11 yuuTens (B KJIaCCHOM KOMHATe U B 1a00paHTCKOM)

4. CTOnBI ABYXMECTHBIE YYEHUUECKHE B KOMIIJIEKTE CO CTYJIbSIMU

5. Ctyn nnst yaurtens

6. IlIkads! ceKIMOHHBIE 17151 000pyAOBaHMS B 1a00paHTCKOM

7. kad BBITSAKHOU

8. CTeHka HIKOJIbHAs

9. PakoBrHa-MolKa

10. Tymb6ouka

11. CTena KJIaCCHBIN YyroJok

12. Ceii¢ anst XpaHeHUS! peaKTHBOB

OBOPYJAOBAHME JUUIA ITPOBEJEHUS IIPAKTUYECKHUX PABOT

VY4eOHO-TIpakTHUecKoe U yueOHo-1abopaTopHOe 000pyI0BaHHE

1) ITpuGopskl, HAGOPHI MOCYABI U TAOOPATOPHBIX MPUHAIIIEKHOCTEHN JI1 XUMUYECKOTO dKCIIEpUMEHTA
OO11ero Ha3HauYEHMUSL:

1. HarpeBarenbHble MpuOOpHI (CIUPTOBKA)

2. Jlocka Juist CYIIKU TOCY/IbI

2) JleMOHCTpallOHHbIE



1. HaGop mocy/bl ¥ MPUHAUICKHOCTEN ISl IEMOHCTPAIIMOHHBIX OIBITOB MO0 XUMUHU
2. HaGop nocyzas! ¥ NPUHAJICKHOCTEN /IS BBIIOJIHEHUS IIPAKTUYECKUX padoT 0 XUMUU
3. llItaTtuB Ans 1EMOHCTPAIIMOHHBIX MTpodupok [1X-21

3) Cneunanu3upoBaHHbIE TPUOOPHI U alIapaThl
1. Anmapar (mpubop) 1S OTy4IeHUsI Ta30B
2. Ilpubop s coOupaHus U XpaHESHUs Ta30B

4) KoMITIeKThI [Tt TaOOPATOPHBIX OMBITOB M MPAKTUYECKUX 3aHATUN 110 XUMHH
. Habop nocyipl v npuHaIIeKHOCTEH sl y4eHUYECKOTO SKCIIepUMEHTa

. HaGop 6anox st xpaneHust TBepIbIX peakTHBoB (30 — 50 mur)

. Habop cxisiHOK ((ps1ak0HOB) JIs1 XpaHEHHUS PAaCTBOPOB PEAKTHBOB

. Habop nipodupoxk (ITX-14, I1X-16)

. HarpeBatenu npubops! (ciuptoBKu (50 M)

. [Ipubop st nonydeHus razon

. llITatuB maboparopusiii xumuueckuit [IIJIX

. HaGop mocy bl s IEMOHCTPAITMOHHBIX U JIA00PATOPHBIX OIBITOB

. KoMriekT BopoHOK KOHYCOOOpa3HbIX

10. KommiekT BOpOHOK LIMJIMHAPUYECKUX

11. Boponka nenutenbHas UIMHIPUYECKAs

12. Boponka kanenbHast

13. KommiekT K010 KOHMYEeCKUX

14. KommiekT K010 KpyriIoA0HHbIX

15. KoMmiekT K010 MmI0CKOLOHHBIX

16. KommiektT MeH3ypoK

17. KOMIIJIEKT XUMHUYECKUX CTAaKAHOB

Hcnonb3yroT 11 MpoBeIeHUs pa3InyHbIX XUMUYECKUX ONEpaLUi.

18. KoMIieKT IUIMHIPOB:

19. KoMIuieKT mmareseii v JI0KeK IS BELIECTB:

20. KoMmieKT MeTaIu4eCKIX W31 ISl IEMOHCTPAIIMOHHBIX M TAOOPATOPHBIX OMBITOB: 32KHUM
BUHTOBOW, 32KUM INPYKWUHHBIN,

32KUM TTPOOMPOYHBIH, TOKKA IS CKUTAHUS BEUIECTB

21. Habop CTeKJIIHHBIX TPYOOK

22. Habop uznenuit u3 gpapdopa u pasHca: crynka ¢ nectukom Nel Ne3, Turenp HU3KUH, yaa
BbIMIApUTENbHASL, TPEYTOJIBHUK 7151 TUTIIS Ne6.

O 00 1 N DN B W —

5) Monenu
KoHcTpykTOp A cOCTaBNEHUsI MOJIEKYIT

6) HarypanbHbie 00bEKTHI KOJJIEKIIUU

. AmoMuHUH

. Boiokna

. KameHHbI#1 yroib 1 npoyKThl ero nepepaboTku
. Kayuyk

. MeTtanasl u caaBbl

. MuHepasbl ¥ TOpHBIE TOPObI

. HedTp u BakHelinme npoayKTel ee nepepadboTKu
. IlmacTmaccer

. TormmBo

10. UyryH u cranb

11. IIkana TBepaOCTH

O 0 1IN DN W —



7) PeakTuBbI

1. Kucnora comstaas

2. Habop Ne 3 BC «lllenoumn»
Kanus rugpoxcun

Kanpuus rugpokcuy

Harpus runpoxcuyg

OTnenpHo:
I'mppoxcun aMMoHusA
I'mapokcun menu
I'unpoxcun 6apust

3. OKcUIBI METAJIIOB:
Oxkcup Oapust

Oxkcup Kenesza (1)
Oxkcun ATIOMUHHA

4. Metanibl:

AnmtoMuHU# (TpaHyIibl)

JKeneso BoccTaHOBII. (ITOPOIIOK)

HuHk (rpanyssl)

Kenezo Merannnyeckoe BOCCTAHOBIEHHOE BOJOPOIOM

5. Habop Ne 6 C «Opranudeckuie BEeIECTBaY
I'excan

I'mroko3a

I'muuepun

dopmanuH

MypaBprHas KUCIOTA

Kucnora ykcycnas

OTaenpHo:
Hedtp
AHUINH

6. Habop Ne 7 C «MuHepasibHble y10OpEHUS»
AMMOHUI cynbdar

Kanuit xnopuctsri

Kapbamu (MoueBuHa)

Hatpueas cenutpa (HaTpuii a30THOKHUCIIBIH)
Cyniepdocdar rpanyIupOBaHHBINA
Tpunarpuiidocdar rpaHyIMpOBaHHBINR

OtnenbHO:
®dochoputHas Myka
Cymnepdocdar npocToit
Kanuitnas cosnp

7. Habop Ne 8 C «MoHUTEI»
AHUOHUT
Katuonur



8. Habop 11 C «Conu 111 AEMOHCTPALMOHHBIX OIBITOBY
AmMMuak 0e3BOIHBIA

AMMOHMH yrieKucabli

Kanuit yrinexkucblii

Kanuit yrimekucnplil KUCIIbINA

Kanuii pochopHokucbii

Kanbrwmii pocopHoKucibii

Kanbuwmii pochopHOKUCTBIN 0HO3aMEIIICHHBII

Harpuit yrnexkucnsiii

Hatpwuit hochoprOkuCbIi 12-BOgHBIHM

9. Habop Ne 12 BC «Heoprannyeckue BemecTBa s JEMOHCTPAIIMOHHBIX OIBITOBY
Kanuit Hogucterit

Kanuit xene3ncTocuHepOIUCThIN 3-X BOJHBIN

Kanmnii s)xene3ncTocuHepoIuCThIN

Kanuit ponanucTeiit

Kanuit 6pomMucTsiit

Hatpwuii cepHokucibiit

Harpuit yrnexucnsiii

Harpuii propucTsrii

Cepa mounoras

10) Ha6op Ne 13 BC «["anoreHunsn
Jlutuit X1opucThIit

AMMOHMI XJTOPUCTHII

bapwuit xnopucteii

Keneso xnopHoe 6-BogHOE
Kanuit xnopuctsriit

Kanbuit xmopucterit

Maruuii XJIOpUCTBIN

Menpb nByxiopuctas 2-BojHas
Harpuii xsnopuctslii

[uHK XJIOpUCTHIN

OTaenpHo:
Xnopup 6apus
XJopua amtOMUHUS

11. Ha6op Ne 14 BC «Cynbdatsl. Cynbhutsl. Cynbhuas»
AIOMUHUIN CEPHOKUCIBIN
AMMOHMI CEpHOKHCIIBIH

Kenesza cepHokucioe 7-Mu BOIHOE
Kannii cepHOKUCIBIN KUCIBIN

Kanuit ceprokucnbiit

Kanpuuii cepHOKHCIBIN 2-BOAHBIN
Kynopoc xene3nsiii

Kymnopoc MenHb1it

Kymnopoc unHkoBbIi

Maruauii CEpHOKHCIIBIA 7-MW BOJIHBIN
Harpuii cepaucTsii

Hatpwuii cepHOKUCITBIN 0€3BOIHBIN



12. Habop Ne 16 BC
AJIIOMUHUH TPaHYJIUPOBAHHBIN
Kenezo (II1) okcug

Kenezo kapOoHUITBEHOE

Mens (I1) oxuck

[{uHK rpaHyJIUupOBAHHBII

13. Habop Ne 17 C «Hutpats»
AMMOHHI a30THOKUCITBIN
Bbapuii a30THOKUCIIBII

Kanuit a3oTHOKHKCITBIN
Kanbuuii a30THOKUCIIBIN
Harpuit a30THOKUCIBIN
Cepebpo a30THOKHUCIIOE

14. Ha6op Ne 18 C «CoeauHeHus xpomay
AMMOHHSI IBYXPOMOBOKHCIIBIH.

Kanus 1ByXpoMOBOKHCTBII

Kanus xpomoBOKHCIIbIN

15. Habop Ne 19 BC «Coenunenus: Mmaprasua»
Maprasnua 1ByOKHCH
Kanuit MapraniioBokucIbIi

16. Habop Ne 21 BC «Heopranuueckue BelecTBa»
Kanpuus okuce

Mens (II) ceprokucnas

Mens (II) yrinexucnas ocCHOBHas

Harpwuit yrinexucsiii

Harpuii yrinexucislil KUCbli

OtaenpHO:
IIuHK a30THOKHUCIIBIN
CBHUHEI] a30THOKHUCIIBIH.

17. Habop Ne 22 BC «MHauKaTOPH»
MeTunoBslil OpaHKeBbIN, HHAUKATOP
denongranenH, UHAUKATOP

18. Marepuainsl:
AKTHBUPOBaHHBIN yroJib

Bazenun

Kanpus kapOonat (Mpamop, Men)
[Tapadun
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