MyHHUHMNATbHOE aBTOHOMHOE 0011e00pa3oBaTe/ibHOE yupexaeHHe
«Cpeanns obweobpasosaresbHas mwKoa Ne2 ¢ yriryGiIeHHbIM H3YYEHHEM OTACIbHBIX NPEAMETOB»

ropoaa ['y6xun Bearopoackoii ob6aactu

«COT'JIACOBAHO» PEKOMEH/IOBAHA

3amectugens aupekropa o YBP K MCIO/Ib30BAHHIO 4
MAQY «COMPNe2 ¢ YUOII» [Neaaroru4eckiuM COBETOM )
p ) VHTHKOBA F.ﬂ.)_-“ MAOQY «COII Ne2 ¢ YUQIT
« 20» urons 2022r ITporoxon Nel5 ot «3
aBrycra 2022r \

PABOYAsI MPOT'PAMMA
o yueGHOMY npeaMery
«Xumua»
(6a30Bblii ypOBEHb)
OcHosHoe obiee obpasosanue: 8-9 kinaces (PI'OC)
Cpoxk peanuzauuu: 2 rona

Pabouast nporpamma o yueOHOMy npeamety « Xumus» st 8-9 KJIaCCOB COCTaBJIEHA HA OCHOBE
(enepasbHOrO  roCyJapCTBEHHOTO — 0Opa30OBATENBHOrNO  CTaHAApTa OCHOBHOro  0o0uiero
obpa3zoBaHus 0 XuMuM (yTBepKAeH npukazoM MunucrepcTsa obpazoanus u Hayku PD or 17
nekabpss  2010r. - N 1897 «O6  yrBepxueHun  (enepanpbHOro  rocyAapCTBEHHOIO
00pa3oBaTeNbHOrO  CTAHZApPTa OCHOBHOTO oOmero o60pa3oBaHUs» C H3MEHEHHSMH W
jonosHenusiMu otT: 29 nexabps 2014 r., 31 nexabps 2015 r., 11 nexabps 2020 r., npuMepHOit
OCHOBHOM 0Opa3oBaTeNbHOM NpOrpamMMbl OCHOBHOro obmero obpasoBanust (omobpena
pemennemM (enepanbHOro y4eOGHO-METOAUYECKOro OOBeaMHEeHHs Mo obueMy oOpa3oBaHUIO
(nmpotokon or 8 ampens 2015 r. Nel/15, B pemaxumu nporokona Ne 1/20 ot 04.02.2020
GenepanbHOro y4ueOHO-MeTOANYECKOro obbeuHeHus: o 00LeMy 0Opa3oBaHMIO), aBTOPCKOM
nporpammbl: 'apa HH. , «Xumus. Pabouwe nporpammbl. IlpeaMerHas nuHuS y4eOHUKOB
I'.E.Pynsuruca, ®.I'. Densamana 8-9 xiaccsr: yued. nocobue nst 06meodpasosar.
opranusaumit/ H.H Tapa. - 3-e usn.,nepepa6.-M.: IIpocsewmenue, 2019. -48c.

Cocrasutens paboyeit nporpamMmbl:
Epmonenxo Bacunuit UBanosuy,
Y4UTENb XUMUH

I'yOxun
2022



HosicHuTeabHASA 3aNIMCKa

Pabouas mporpamMma mo yaeOHOMY mpenMeTy «Xumus» s 8-9 KiaccoB cOCTaBlieHa Ha
OCHOBe (e/IepalbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa OCHOBHOTO OOIIEro
o0pa3oBaHus 10 XUMHHU (YTBEpKIEH MprKazoM MuHuctepcTBa oopazoBanus u Hayku PD ot 17
nekabps  2010r. N 1897 «O6  yrBepxkaeHuu  (peaepasbHOTO  TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOIO oOmero o0pa3oBaHUS» C HM3MEHEHHSIMH U
nononHeHusMu otT: 29 nexabps 2014 r., 31 nexkabps 2015 r., 11 nexkabps 2020 r., npuMepHOi
OCHOBHOM 00Opa30BaTeIbHON MpOrpaMMbl OCHOBHOTO 00miero oOpa3zoBanusi (0100peHa
pemieHreM (enepaIbHOro y4eOHO-METOANYECKOT0 OOBEAMHEHHUsI MO o0ueMy 00pa3oBaHUIO
(mpotokon ot & ampens 2015 r. Nel/l15, B pemakuuu mporokona Ne 1/20 ot 04.02.2020
denepanbHOro y4eOHO-METOIUYECKOTO OOBEIUHEHUS 0 00IeMy O0pa30BaHHIO), aBTOPCKOM
nporpammel: ['apa H.H. , «Xumus. PaGoume mnporpammsel. [IpeameTHas JuHHS Y4EOHHKOB
I'.E.Pynsutuca, ®@.I'. ®enpamana 8-9 kiaccel: yued. mocoodue s o0meo0pa3oBar.
opraunusaiuii / H.H T'apa. - 3-¢ u3a.,niepepad.-M.: IIpocsemenue, 2019. -48c.
IIporpamma paccuutana Ha 136 yacoB. Cpok peann3aiuu IporpaMmsl - 2 roja.
Peanusyemsiii YMK:

e XwuMus: HEOpraHuueckas XuMHs: 8 Kiacc, Y4YeOHHK /s 00meo0pa3oBaTeIbHBIX
yupexaenuit/ I'.E. Pyasutuc, @.I'. ®enbaman -5-e uznanue —M.: [Ipocsemienne, 2018;
e Xwuwmus. Heoprammueckas xwmmms. Opranudeckas xumus. 9 kimacc: y4eOHHWK ISt

obmeoOpazoBarenbHbix yupexnaenuit/ I.E. Pymsutuc, @.I'. ®enpaman. -3-¢ uznanue —

M.: [Ipocsemienue, 2019;

YueOHblii mpeamer: 8 Kiacce paccuuTaH Ha 68 yacoB (2uaca B HEJIEINIO);

9 knmacce — 68 yacoB (2 yaca B HEJIEIIIO).

CornacHo aBTOpcKoi mporpamme B 8-9 kiacce — 6-7 mpakTHUeCKUX paboT U 5 U 4 KOHTPOIbHBIX
pabor.

ILnanupyembie pe3yJbTAThl H3y4eHHUs] y1eOHOr0o nmpeaMeTa « XuMHUI»
8 kimacce
JInuHOCTHBIE pe3yJIbTaThl 0CBOEHUSI NpeMeTa

1) BociuTaHWE POCCHUCKON TPaXKTAHCKOW HWICHTHYHOCTH: TMAaTPUOTH3Ma, JIOOBU U
yBaxkeHus K OTedecTBy, UyBCTBAa TOPAOCTH 3a CBOIO PonMHY, 32 POCCHICKYIO XMMHUUYECKYIO
HayKy,

2) hbopMHpOBaHHE IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU M OOLIECTBEHHOMN MPaKTHKH, a TAaKXK€ COLUATBHOMY, KYyJIbTYPHOMY,
A3BIKOBOMY U JTyXOBHOMY MHOI'000Pa3ni0 COBPEMEHHOTO MUDA;

3) popmupoBaHHEe OTBETCTBEHHOTO OTHOUICHUS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
K CAaMOpa3BUTHI0O M CaMOOOpa30BaHMI0 HAa OCHOBE MOTHUBAIMU K OOYYEHHUIO W MO3HAHMUIO,
BbIOOpPY mpoduiapHOTO 00pa3oBaHUs Ha OCHOBE HH(OpManmuu O CYLIIECTBYIOIIHNX
npodeccusax U JUYHBIX NPOPECCUOHANBHBIX MPEANOYTEHUH, OCO3HAaHHOMY MOCTPOEHUIO
UHIMBUYaJbHON 00pa3oBaTeIbHOM TPAEKTOPHH C YYETOM YCTONYMBBIX MO3HABATENBHBIX
MHTEPECOB;

4) popmMupoBaHMe  KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  00pa30BaTebHOM,
OOILIECTBEHHO TMOJIE3HOM, yueOHO-HCCIIe10BaTeNbCKOM, TBOPUYECKOM M JpPYrux BHUAAX
JEeATEIbHOCTH;

5) dopmMupoBaHWe MOHHMAaHHS I[IEHHOCTH 3J0POBOTO M 0Oe30macHOro o0pa3a KH3HH,
YCBOGHHME MpaBWJ MHAMBUIYAJIbHOTO M  KOJUIEKTMBHOI'O 0€30MacHOTO MOBEACHUS B
Ype3BbIYAWHBIX CUTYALHUAX, YTPOXKAIOUIUX KU3HU U 3J0POBbBIO JIIOJIEH;

6) opmupoBanue mMoO3HABAaTENbHON W HMHPOPMAIMOHHOW KYIbTYpbl, B TOM YHCIE
pa3BUTHE HABBIKOB CAMOCTOATENbHOW  palbOThl C Yy4eOHBIMH MMOCOOHMSMHM,  KHUTAMH,
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JOCTYMHBIMM ~ HMHCTPYMEHTAMHU W  TEXHUYECKHMMH  CpEACTBaMH  HMH(GOPMAIIMOHHBIX
TEXHOJIOTHIl; (OpMUpPOBaHHE OCHOB HKOJOTHYECKOIO0 CO3HAHUS HA OCHOBE IPHU3HAHUS
LEHHOCTH >KU3HU BO BCEX €€ MPOSBICHUSAX M HEOOXOAMMOCTH OTBETCTBEHHOTO, OEPEKHOIO
OTHOILIEHUS K OKPYKAIOIIEH Cpene;

7) pa3BUTHE TOTOBHOCTH K PEIICHHUIO TBOPYECKUX 3ajay, yMCHHS HAXOIHUTh aJCKBATHBIC
crocoObl MOBEJICHUSI M B3aMMOJEHCTBUS C mapTHEpaMu BO BpeMs yueOHOU U BHEYyueOHOM
JeATEeIbHOCTH, CIOCOOHOCTH OIICHUBATH MPOOJIEMHBIE CUTYallUU U ONEPATUBHO MPUHUMATH
OTBETCTBEHHBIE PEUICHHUS B PA3JIUYHBIX MPOAYKTHUBHBIX BUAAX JeATelbHOCTH (yueOHas
MOUCKOBO-UCCIIEI0BATENbCKAs, KITyOHas, TPOCKTHAs, KPYXKKOBas U T. 11.).

MertanpeaMeTHbIe pe3yJbTaThl

1) oBiajieHre HABBIKAMH CAMOCTOSTEIBLHOIO MPHOOPETEHUSI HOBBIX 3HAHUN, OPTaHHU3aIlUU
y4eOHOU JAeATEIHbHOCTH, TOUCKA CPEACTB €€ OCYIICCTBIICHUS;

2) yMEHHUE TUIAaHUPOBATh IMYTH JOCTHDKEHHS IeJieii Ha OCHOBE CaMOCTOSTEIBLHOIO aHaIM3a
YCIIOBUU U CPENICTB UX JIOCTHXKCHHUS, BBIJICTSATh allbTEPHATUBHBIC CITOCOOBI JOCTHXKCHHUS TISIIH U
BbIOMpaTh Hanbonee 3(PPEeKTUBHBIMN CHOCOO, OCYIIECTBISTh MO3HABATEIbHYIO pedeKcuio B
OTHOIICHHHY JICHCTBHIA 1O PENICHUIO YIeOHBIX U MTO3HABATEIBHBIX 33]1a4;

3) ymeHue  MOHMMAaTh MPOOJEMYy, CTaBUTh BOMPOCHI, BBIABHIaTh THIIOTE3Y, JaBaTh
OTIPEJICIICHUS TOHATHIM, KIACCH(UIIUPOBATh, CTPYKTypUPOBaTh MaTepHan, MPOBOJHUTH
SKCIEPUMEHTBI, APTYMEHTHPOBAaTh COOCTBEHHYIO MO3ULHIO, (OPMYIHPOBATH BBIBOJBI U
3aKITFOUCHUS,

4) yMeHHE COOTHOCHTb CBOM JIEHCTBHUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBIIAThH
KOHTPOJIb CBOCH JEATEIBHOCTH B MPOI[eCcCe JOCTHIKCHHS Pe3ysIbTaTa, OMPEALIsATh CIIOCOOBI
NEeUCTBUM B paMKax MPEAIOKEHHBIX YCIOBUM U TpeOOBaHUH, KOPPEKTUPOBATH CBOU
JIECTBUSA B COOTBETCTBUHU C U3MEHSIOLIEHCS CUTYyallUuE;

5) bopmupoBaHue ¥ pa3BUTHE  KOMIIETEHTHOCTH B 0o0NacTu HCHOJIb30BAHUS
UHCTPYMEHTOB U TEXHUYECKHX CPEICTB HH(DOPMAIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB U
MPOTPaAMMHOI0 obecrieueHus ) KakK MHCTPYMEHTAIbHOU OCHOBBI pa3BUTHSA

KOMMYHHKATHBHBIX W MMO3HABATEIIbHBIX YHUBEPCATHHBIX YUEOHBIX JICHCTBUI;

6) yMeHHe co3/iaBaTh, NPUMEHSATh M MPeoOpa3OBBIBATH 3HAKK M CUMBOJIBI, MOJCIU U
CXEMBI JJIsl pelIeHHs] YUeOHBIX U MO3HaBaTEIbHBIX 3a]1a4;

7) yMeHUe H3BIEKaTh WHOOPMALMIO M3 PA3UYHBIX MCTOYHHKOB (BKIJIOYas CpEACTBa
MaccoBoi MH(MOpMaANNU, KOMIAKT-AUCKKA y4eOHOTO Ha3HadyeHHs, pecypchl HHTepHera),
CBOOOJTHO  TOJIB30BaThCS CIPABOYHON JHUTEpaTypoil, B TOM 4YHCIE€ U Ha 3JIEKTPOHHBIX
HOCHUTEISIX, CO0JII0AaTh HOPMBI UH()OPMAIMOHHON U30MPaTEeIbHOCTH, STUKY;

8) yMeHHe Ha TPAKTHKE MOJIb30BAThCS OCHOBHBIMHU JIOTMYECKUMH HMPUEMAMH, METOAaMH
HaAOJIOICHUS, MOJEIUPOBAHUS, OOBSICHEHHS, pEIICHHS TPOOIeM, MPOTHO3UPOBAHUS U [IP.;

9) ymeHHe OpraHM30BaTh CBOKO JKH3Hb B COOTBETCTBHH C MPEICTABICHUSIMH O 3JOPOBOM
oOpa3e JXKM3HHM, TpaBax M OOS3aHHOCTAX TpPAXKIAHWHA, IEHHOCTAX OBITHS, KYJIbTYpHl H
COLIMAJILHOTO B3aUMO/IEHCTBHUS;

10) yMeHue BBIMONHATH TIO3HABATEIbHBIC W TPAKTUYECKHUE 3aJaHUs, B TOM YHCIC
IPOEKTHBIE;

11) yMeHue caMOCTOSATEIBHO ¥ apryMEHTHPOBAHHO OLIEHUBATh CBOU JCHCTBUS M NCHCTBHSI
OJIHOKJIACCHUKOB,  COJIEpP)KaTeIbHO OOOCHOBBIBAs IMPaBWIBHOCTH WM  OLIMOOYHOCTH
pe3ynbTara u crocoda JIeHCTBUS, aJIeKBaTHO OIIEHWBATH OOBEKTHUBHYIO TPYAHOCTH Kak Mepy
(aKTUYECKOTo WIH MPEANOoIaraéMoro pacxojia peCypcoB Ha pelleHHe 3a/laud, a TaKKe CBOU
BO3MOYXHOCTH B JIOCTH)KCHHH LIEJTH OMPEICeIEHHON CI0KHOCTH;

12) ymenue paborarh B rpynne — 3QQPEKTUBHO COTPYIAHUYATH U B3aMMOJCHCTBOBATH Ha
OCHOBE KOOPJMHAIMH PA3JIMYHBIX MMO3UIUNA TIPU BBIPAOOTKE OOIIETO PENICHUS B COBMECTHOU
JeSTENbHOCTH; CHylaTh napTHEpa, (OpMYIHpOBaTh M apryMEHTHpPOBaTh CBOE MHEHHE,
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KOPPEKTHO OTCTauBaTh CBOIO IMO3UILUI0 U KOOPIAMHUPOBATH €€ C MO3ULUEH NTAPTHEPOB, B TOM
YHClie B CHUTyalMd CTOJKHOBEHHUS HHTEPECOB; MPOAYKTUBHO pa3pellaTb KOH(MIMKTHI Ha
OCHOBE Yyu€Ta HUHTEPECOB WU IO3ULMH BCEX €ro YYaCTHUKOB, IIOMCKA WU OLEHKU aJlb-
TEPHATUBHBIX CIIOCOOOB pa3peleHuss KOH(IUKTOB.

IIpeaMeTHbIe pe3yJbTAThI:

1) bopmupoBaHue MepBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUN O BEIIECTBAX,
UX MPEBpAIICHUAX U NMPAKTUYECKOM IPUMEHEHUH; OBJIAJICHHUE IOHATUMHBIM almnaparoM U
CHUMBOJINYECKUM SI3BIKOM XHMHH;

2) oco3HaHHWEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HAyKH Kak o0JacTH
COBPEMEHHOTO  E€CTECTBO3HAHHS, XHMHUYECKHX  IPEBpALICHHA  HEOPraHUYECKUX H
OpraHMYECKHMX BEIECTB KaK OCHOBbI MHOTMX SIBJI€HUN MXHUBOM U HEXUBOM  NPUPOIBI;
yriayOsieHue NpeACTaBICHU 0 MaTepHaIbHOM €IMHCTBE MUPA;

3) oBnajicHHEe OCHOBAaMM XUMHYECKOH TI'PAMOTHOCTH: CIHOCOOHOCTBHIO aHAJIM3HPOBATH U
OOBEKTUBHO OILICHUBATh >KU3HEHHBIC CHUTYyalluM,  CBA3aHHbIE C XUMHEH,  HaBBIKAMH
6e30MmacHoOro o0palieHus ¢ BellecTBaMM, UCIIOJIb3YEMbIMU B MIOBCETHEBHOM KU3HU; YMEHUEM
AQHAJIM3UPOBATh U TUIAHUPOBATH DKOJOTUYECKH 0€30MacHOE MOBEICHUE B IENIX cOepeKeHus
3JI0pPOBBS U OKpYXKarouieil cpesbl;

4) popMupOBaHHWE YMEHUU YCTaHABIMBATh CBSI3M MEXKAY peaibHO HAOII01aeMbIMU
XUMHYECKMMH SBJICHUSAMU U IPOLECCaMH, NMPOUCXOASAIMMU B  MHUKPOMHUpE, OOBICHATH
NPUYUHBI MHOTO0Opa3us BEIIECTB, 3aBUCMOCTh UX CBOMCTB OT COCTaBa M CTPOCHMSI, a TAK)KE
3aBHCUMOCTbh IPUMEHEHHUSI BEILIECTB OT UX CBOMCTB;

5) mpuoOpeTeHHe OMbITa HCIOJB30BAaHUS  PA3JIMYHBIX METOJIOB M3y4YCHHS BEICCTB,;
HaOMIOJEHUsT 3a MX [PEBpalleHUSIMH IPU TPOBEAECHUU HECIOXKHBIX XHUMHUYECKHX
HKCIEPUMEHTOB C UCIIOIB30BaHUEM J1a00paTOPHOrO 000PYAOBAHHS U TPUOOPOB;

6) yMeHHE OKa3bIBaTh MEPBYIO MOMOINb [PU OTPABICHHSIX, 0XKOrax M JPYIHX TpaBMax,
CBSI3aHHBIX C BEIECTBAMU U JIAOOPATOPHBIM 000PYI0OBAaHUEM;

7) opnaneHue mnpuéMamu  pabOTBl ¢ uH(popMaLued XUMHYECKOrO0 COJIEpKaHus,
npeacTaBlIeHHON B pa3Hoi (opme (B BUie TekcTa, GopMysl, Ipa@UKOB, TaOIUYHBIX JaHHBIX,
cxeM, otorpaduii u ap.);

8) co3manue OCHOBBI UIsi (POPMHUPOBAHUS HMHTEpPECca K PACHIMPCHHIO W YIIIYOJCHHIO
XUMHYECKMX 3HAaHMW M BbIOOpa XMMHUHM KakK NPOQUIBHOIO MpeaMeTa NpH Iepexoje Ha
CTYIIEHb CpenHero (MoJHOro) o0Imero odopa3oBaHus, a B JaJdbHEWUIIEM M B KauecTBE Chepbl
cBOeH npodeccruoHaIbHON eI TeIbHOCTH;

9) ¢opmupoBaHHE TPEACTABICHHH O 3HAYCHHH XHMHUYECKOH HAayKH B pCIICHUH

COBPEMCHHBIX 3KOJOTHYCCKUX HpO6J’I6M, B TOM YHCJIC B INPCAOTBPAIICHUN TCXHOICHHBIX U
9KOJIOTHYCCKUX KaTaCTpO(b.

9 kJjgacc
JIMYHOCTHBIE Pe3yJbTAThl 0CBOCHHUSA NMpeaMeTa XuMHS:

1) BocniuTaHWe POCCHHCKON TpaXAaHCKOW HWISHTHYHOCTH: TAaTPHOTH3Ma, IIOOBU U
yBaxkeHHst K OTedecTBy, YyBCTBa TOPJOCTH 3a CBOIO POJAMHY, 32 POCCHIMCKYI0 XUMHUYECKYIO
HayKy,

2) popMupoBaHHe IEIOCTHOTO MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHON MPAKTUKH, a TAKXKE COLMATIBHOMY, KYJIbTYPHOMY,
S3BIKOBOMY U JTYXOBHOMY MHOT'000Pa3nui0 COBPEMEHHOTO MHDA;

3) popmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
K CAMOpPAa3BUTHIO M CaMOOOpa30BaHWIO Ha OCHOBE MOTHBAIMHM K OOYYCHHUIO W MO3HAHUIO,
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BbIOOpPY mpoduiapHOTO 00pa3zoBaHUs Ha OCHOBE HH(OpMamuu O CYIIECTBYIOIIHNX
npodeccusax M JMYHBIX IPOPECCHOHANBHBIX MPEANOYTCHUH, OCO3HAHHOMY IOCTPOEHHIO
UHIMBUYadbHON 00pa3oBaTeIbHOM TPAEGKTOPHH C YYETOM YCTONYMBBIX MO3HABATEIBHBIX
UHTEPECOB;

4) popMupoBaHME  KOMMYHHUKAaTUBHOH  KOMIIETEHTHOCTH B  00pa30BaTelbHOM,
OOILIIECTBEHHO IOJIE3HOM, Y4YeOHO-HMCCIIEeJOBATEIbCKOM, TBOPUECKOW M JApPYyrUX BHJAX
JeATEIbHOCTH;

5) bopMupoBaHHEe MOHMMAHUS LEHHOCTH 3JI0POBOr0 M 0Oe30macHOro o0pa3a >KU3HH;
YCBOGHHE MpaBWJ HMHAWBUIYAJIbHOTO M  KOJUIEKTUBHOTO 0€30MacHOTO IOBEACHUS B
Ype3BbIUAMHBIX CUTYalUAX, YTPOXKAOIIMX KU3HHU U 3I0POBbIO JIOACH;

6) opmupoBaHue MO3HABATEIbHOW M HHPOPMALMOHHON KYJIbTYpbl, B TOM YHCIC
pa3BUTHE HABBIKOB CaMOCTOSATENbHOH  paboThl ¢ Yy4yeOHBIMU IOCOOUAMM, KHHUIAMH,
JOCTYHBIMM  HMHCTPYMEHTAMHU W  TEXHUYECKMMH  CpEACTBAaMU  HH(POPMAIMOHHBIX
TEXHOJIOTHI;

8) bopMupoBaHHE OCHOB PKOJOTHYECKOTO CO3HAHHUS HAa OCHOBE NMPHU3HAHHS I[CHHOCTHU
KU3HU BO BCeX €€ MpOsBIEHHUAX U HEOOXOJUMOCTH OTBETCTBEHHOI0, OepexHOro
OTHOUICHUS K OKPYXAIOWIEH CPEneE;

9) pa3BUTHE TOTOBHOCTH K PCLICHHIO TBOPUYECKUX 3a/1a4, YMEHHUSI HAXOJHUTh aJICKBATHBIC
crocoObl MOBENECHUS M B3aUMOJCHCTBUA ¢ mapTHEpaMu BO BpeMsl yueOHOI U BHEYyueOHOM
JeATeIbHOCTH, CIOCOOHOCTH OIICHUBATh MPOOJIEMHbIE CUTYallUU U ONEPAaTUBHO NMPUHUMATh
OTBETCTBEHHBIE PEIICHUS B PAa3JUYHBIX NPOAYKTUBHBIX BHUJAX JEATEIbHOCTH (yueOHad,
IIOUCKOBO-UCCIIEIOBATENbCKAs, KIYOHas, IPOEKTHAs, KPYXKKOBas U T. I1.).

MeTtanpeaMeTHbIe pe3yabTAThl:

1) oBiajieHMe HABBIKAMH CAMOCTOSTEIBHOIO MPHOOPETCHUSI HOBBIX 3HAHUW, OPTaHHU3aLUU
y4eOHOM e TeNTbHOCTH, IOMCKA CPEACTB €€ OCYILECTBICHUS;

2) yMCHUE IUIAHUPOBATh TYTH JOCTIDKCHUS II€Jied Ha OCHOBE CaMOCTOSITEIBHOTO
aHalu3a YCJIOBUH M CPEICTB  UX JOCTHXKEHHUS, BBIACIATH aJbTEPHATUBHBIE CIIOCOOBI
JOCTH)KEHHMSI LeIM W BbIOMpaTh Haumbojee 3¢ pexTUBHBIN crocoo, OCYIIECTBIIATh
[IO3HABATEJIbHYIO PEQIIEKCHI0O B OTHOIIEHUM ACHCTBUI MO pEeUIeHHI0 Y4YeOHBIX U IO3Ha-
BaTeJIbHBIX 3a/1a4;

3) yMeHHe TOHUMATh TMPOOJEMY, CTaBHTh BONPOCHI,  BBIIBHraTh T'MIIOTE3Y, NaBaTh
ONpEJICNICHNs TOHATHUSM, Kiaccu(UUUpOBaTh, CTPYKTypUpOBaTh MaTepuan, IPOBOJUTH
HKCIEPUMEHTHI, apryMEHTHUPOBATh COOCTBEHHYIO NO3ULHI0, (OPMYIHPOBATH BBIBOABI U
3aKJIIOUEHUS;

4) yMeHHE COOTHOCUTh CBOW JCHCTBHUS C IUIAHUPYEMBIMH PEe3yIbTaTaMU, OCYIIECTBISAThH
KOHTPOJIb CBOEH J€ATEIbHOCTU B MpoIlecce AJOCTUKEHUS pe3ysibTaTa, ONpeAeiasiTh COCOOBI
JNeHCTBUI B paMKax MpeIIOKEHHBIX YCIOBUM M TpeOOBaHMM, KOPPEKTHUPOBATH CBOU
JIENCTBUSA B COOTBETCTBHU C U3MEHSIOIIECHCS CUTyallUe;

5) ¢popmupoBanue U pa3BUTHE  KOMIIETEHTHOCTM B  OOJACTH HMCHOJIb30BAHMS
MHCTPYMEHTOB U T€XHUYECKUX CPEJCTB HMH(POPMAIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB H
IIPOTPaMMHOI0 obOecriedeHus1)  Kak  MHCTPYMEHTAJIbHON  OCHOBBI  Pa3BUTHSA

KOMMYHUKATUBHBIX U MTO3HABATENIbHBIX YHHUBEPCAJIbHBIX YUEOHBIX 1€HCTBUH;

6) ymeHue co3naBaTh, NPUMEHSATH W MPeoOpa3OBHIBATH 3HAKU M CHMBOJIBI, MOJCITH U
CXEMBI JIJISl pelIeHus] YueOHBIX U MO3HAaBaTENbHbIX 33/1a4;

7) yMeHHe H3BIIeKaTh WH(OpMANMI0O M3 Pa3TUYHBIX MCTOYHHKOB (BKIOYAsh CPEICTBA
MaccoBo¥ MH(OpMaANMHU, KOMIAKT-IUCKHA y4eOHOTrO Ha3Ha4yeHHs, pecypchl HHTepHeTa),
CBOOOJTHO II0JIb30BAaThCsl CIIPABOYHOM JINTEPATypod, B TOM YHCIE€ W Ha DJIEKTPOHHBIX
HOCHUTEJSIX, CO0JII01aTh HOPMbI HH(OOPMAIMOHHON N30UpaTEeIbHOCTH, STHKY;

10)ymeHre Ha MPaKTHUKE IMOJIb30BATHCS OCHOBHBIMH JIOTUYECKHUMHU MPUEMAMHU, METOAAMHU
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HAONIOZCHUS, MOJCIUPOBAHUS, OOBSICHEHHUS, pEUICHUS TPOOIEM, TPOTHOZUPOBAHUS H JIP.;

11) ymeHue OpraHu30BaTh CBOIO HM3Hb B COOTBETCTBUHU C MPEACTABICHUSIMHU O 3J0POBOM
oOpasze JKW3HHM, MpaBax U OO0S3aHHOCTSIX TPAXKIAHWHA, IEHHOCTAX OBITHS, KYJIBTYPHI W
COIIMAJIbHOTO B3aHMOJICHCTBUS;

13) yMeHHE BBINOJHATh I[O3HABATEIbHBIC M MPAKTHYCCKUE 3aJaHUs, B TOM YHCIE
MIPOEKTHBIE;

14) ymeHHE caMOCTOSITEIBHO U apI'YMEHTHPOBAHHO OIICHUBATh CBOM JACHCTBUS U JICHCTBHUS
OJIHOKJIACCHUKOB,  COJE€pKaTeJbHO OOOCHOBBIBAs MPAaBUIBHOCTH WM  OIIMOOYHOCTH
pe3yibTaTa U crmocoda JeHCTBHSI, aJICKBAaTHO OLICHHBATh OOBEKTUBHYIO TPYIHOCTh KaK MEpPY
(bakTHYEeCKOT0 MM MPEeANojaraeMoro pacxoja pecypcoB Ha pelleHUe 3a/1aud, a TaKKe CBOU
BO3MOXKHOCTH B JJOCTHKEHHUH LIEJIU ONPEACIEHHOMN CI0KHOCTH;

15) ymenue paborars B rpymmne — 3G(EKTHBHO COTPYAHHYATH M B3aHMOJEHCTBOBATH Ha
OCHOBE KOOPIMHAIIMU PA3TMYHBIX MMO3UIIUN MPU BEIPaOOTKE 00IIEro pereHus: B COBMECTHOU
NesATEeIbHOCTH; CIIylmaTh napTHEpa, (GopMylupoBaTh W apryMEHTHpPOBaTh CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOIO IMO3UIUI0 U KOOPIMHUPOBATH €€ C MO3ULHUEN NapTHEPOB, B TOM
Yyclie B CUTYyalldd CTOJKHOBEHHS HHTEPECOB; MPOIAYKTUBHO paspematbh KOHQPIMKTHI Ha
OCHOBE Yy4y€Ta HHTEPECOB M IIO3MLMH BCEX €ro YYaCTHUKOB, IMOUCKAa U OLEHKH
aIbTEPHATUBHBIX CIIOCOOOB pa3pemieHus: KOH()IUKTOB.

IIpeaMeTHbIE pe3yJbTATHI:

1) ocozHanne OOBCKTHUBHOW 3HAYMMOCTH OCHOB XHMMHYECKOH HayKd Kak o0jactu
COBPEMEHHOTO  €CTECTBO3HAHMS, XHUMHUYECKUX  IPEBpAIleHUH  HEOPraHM4ecKux U
OpPraHMYECKHX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUH >XUBOM W HEXKUBOW  HPHUPOJIBI;
yriayOsieHue NpeACcTaBIeHU 0 MaTeprualbHOM €IMHCTBE MUPA;

2) OBJIaJICHHE OCHOBAMH XHMHYECKOW TI'PAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3HPOBATH U
OOBEKTUBHO OLICHUBAaTh JKU3HEHHBbIE CHUTYyallUM,  CBA3aHHblE C XUMHEH,  HaBBIKAMU
0e30macHOro 00paIeHus ¢ BENIECTBAMH, UCIIOJIb3YEMBIMU B MTOBCEAHEBHOM )XKU3HU; YMEHUEM
aHAJIM3UPOBATh U IIAHUPOBATH 3KOJOTHYECKU O€30I1acHOE IMOBEIEHUE B LENIX cOepexeHus
3JI0POBBS U OKPYXKAIOMIEH Cpeibl;

3) bopmupoBaHKEe YMEHHH yCTAaHABIMBATH CBSA3M MEXIY pEaJbHO HAOII0IaeMbIMH
XUMHYECKHUMH SIBICHUSIMU WU TPOIECCAMH, IPOUCXOAAIIUMHA B  MHKPOMHUpPE, OOBSICHAITH
IPUYMHBl MHOT000pa3us BEIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOCHMSI, a TAKXKE
3aBHCHUMOCThH TPUMEHEHHSI BEIIECTB OT X CBOWCTB;

4) mpuoOpeTeHne OmbITa HCHOJB30BaHHMS PA3IMYHBIX METOJOB U3YUYCHHsS BEIICCTB,
HAONMIOJIEHUsT 32 WX TPEBpPAlICHUSIMH TIPU TPOBEJACHUH HECIOXKHBIX XHMHUYECKUX
HKCIEPUMEHTOB C UCIIOJIb30BaHUEM Ja00PaTOPHOro 000PYI0BaHUS U TPUOOPOB;

5) yMeHHEe OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHHUSAX, OXKOraX M JIPYrHX TpaBMax,
CBSI3aHHBIX C BELECTBAMU U JIaOOPAaTOPHBIM 000PYyI0BAaHUEM;

6) oBnagenne mnpuéMamMu paboOTHl € nH(poOpManueld XUMHYECKOTO COJIepKaHUS,
IpeJCTaBJICHHON B pa3Hoil ¢opMme (B Buae TekcTa, GopMyll, rpaduKoB, TaOIMUYHBIX JaHHBIX,
cxeM, pororpaduii u ap.);

7) co3maHue OCHOBBI JUIsi (POPMUPOBAaHUS HMHTEpPeca K PACHIMPEHHIO W YIITYOJICHHIO
XUMHYECKHX 3HAHWA WM BBHIOOpAa XWMHU KaK TPOQUIHHOTO MpeAMeTa MpH Tepexoje Ha
CTYINEHb CpeaHero (MmoxHoro) obmero oOpa3oBaHus, a B JalbHEHIIEM U B KadyecTBe cepbl
cBOEH MpodecCHOHATBHON AEATEIbHOCTH;

9) ¢dopmupoBaHWEe TpEACTABICHHNA O 3HAYCHUM XUMHUYCCKOW HAyKH B pEIICHUU

COBPEMCHHBIX JKOJOTHYCCKUX HpO6HCM, B TOM YHCJIC B NPCAOTBpAIICHUU TCXHOTCHHBLIX H
IKOJIOTHYECKUX KaTacTpod.



IInanupyemMsble pe3yJbTaThl 00y4YeHHS
8 xacc
OcHoOBHbIE IOHATHS XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX IPecTABJICHHUI)
BrinmyckHuK Haydures:

OMMCHIBATh CBOMCTBA TBEPBIX, )KHUJIKUX, FA3000pa3HbIX BEIIECTB,
BbIACJIAA UX CYINCCTBCHHBIC MPU3HAKHU

XapakTepu3oBaTh  BEHIECTBA IO  COCTaBy, CTPOCHHIO M CBOWCTBaM,
yCTaHaBIMBATh MPUUYNHHO-CICACTBEHHBIC CBA3H MEXKAY JaHHBIMH
XapaKTePUCTUKAMU BEIIECTBA;

PacKphIBaTh CMBICIT OCHOBHBIX ~ XMMHYECKHUX MOHATHH: aTOM, XUMHYECKUH
9JIEMEHT, TIPOCTOE BEHIECTBO, CJIO)KHOE BEIIECTBO, BAJIEHTHOCTD, UCIOIB3Yysl 3HAKOBYIO
CUCTCMY XUMUU,

n300pakaTh COCTAaB MPOCTEHIIMX BEIIECTB C IOMOINBI0 XHMHUYECKUX (opmMyn u
CYIIHOCTh XUMHUYECKHX PEaKIMi C TOMOIIBI0 XUMHYECKHX yPaBHEHUI,

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO M MOJIAPHYIO MacChl
BEIIECTB, A TAKXKE MACCOBYIO JIOJIO XMMHYECKOT'0 3JIEMEHTA B COCANHEHMSX,

CPaBHUBATH 10 COCTAaBY OKCH/IbI, OCHOBAHUS, KHCIOTHI, COJIH;

KJ'IaCCI/I(l)I/IIII/IpOBaTI) OKCHAbI U OCHOBAHUA II0 CBOI\/JICTBaM, KHUCJIOTBI U COJIN 10
COCTaBYy;

ONMHMCHIBATh COCTaB, CBOWCTBAa W 3HauyeHHe (B TPHUPOAE M MNPAKTUYECKOU
JeSITEIbHOCTH YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOAa U BOAOPO/A;

JaBaTb CPABHUTCIBbHYIO XAaPAKTCPUCTUKY XHUMHUUYCCKHX 3JSJICMCHTOB U BaKHEHIITNX
COG[[I/IHCHI/Iﬁ €CTECTBEHHBIX CEMEHCTB MICJIOYHbBIX METAJJIOB U I'aJIOTCHOB,

II0JIB30BATHCS JIaOOPATOPHBIM 000PYIOBAaHHEM M XMMHUYECKOH MOCY/I0H;

NPOBOJMTH  HECIIOKHBIE ~ XWMUYECKHE ONbITHl M HAOMIOJACHHS 32  HM3MCHEHHSMH
CBOMCTB  BEIIECTB B  Ipollecceé WX  IpeBpalleHuil; coOsrofaTh MpaBHJIa TEXHUKHU
0€30MacHOCTH MpHU MPOBEJACHUN HAOIIOICHUN U OMBITOB;

pa3nuyaTrh HKCIEPUMEHTAIbHO KHUCJIOTHI M LIENO0YHM, MOJb3YyACh HHAMKATOPaMU;
OCO3HaBaTh HEOOXOIMMOCTh COONIOJeHHS Mep O€e30MacHOCTH TMpH OOpalleHuu cC
KMCJIOTAaMH U IeJ0YaMHu.

BBINYyCKHUK MOTYYUT BO3MOXKHOCTh HAYUUTHCS:

rPaMOTHO oOOpamaTbCs C BENIECTBAMH B IOBCEIHEBHOW KHU3HMU;

OCO3HaBaTh HEOOXOIUMOCTh COOJIIOJEHUS] TIPABUI IKOJOTHUYECKH O€30TacHOro
MOBEACHUS B OKPYKAKOIIEH NPUPOJHOMN CpeLIE;

MOHUMATh CMBICT U HEOOXOJMMOCTH COONIOJCHUS MpPEANUCaHWil, TMpeiaraeMblx B
WHCTPYKIUSIX TIO UCIIOIB30BAHUIO JIEKAPCTB, CPECTB OBITOBOW XUMUU U P.;

W CII0JIB30BaTh MPUOOPETEHHBIE KIIFOUYEBBIC KOMIIETEHTHOCTH
NPU  BBIITOJTHEHUH UCCIEAOBATEIBCKUX IMPOCKTOB M0 HW3YYCHHIO
CBOMCTB, CTOCOOOB MOJyYEeHHUS U paclO3HABAHUS BEIIECTB;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, WCIIOJB3ysl CpPEICTBA YCTHOTO
U THUCbMEHHOTO OOIIEHHUS, TMPOSBIATh TOTOBHOCTh K YBaXKEHUIO MHOW TOYKHU 3PEHUS
npu 00CYXKJAEHUU Pe3yJIbTaTOB BHIIIOJHEHHON paboThI;

00BEKTHUBHO OIIEHMWBATh MH(OpPMAIMIO O BEMIECTBAX M XMMHUYECKHX  MpoIieccax,
KPUTHYECKH OTHOCHTBCS K TICEBJIOHAYYHOW WHQpOpMaIuu, HeJ0OpOCOBECTHOM pekiame,
Kacaromelcst HCIOJIb30BaHUS Pa3INIHBIX BEIIECCTB.



Iepuoanyeckuii 3aKOH M MEePUOANYECKAS CHCTEeMAa XUMHYECKHUX 3JjeMeHTOB /.
. MenaeneeBa. CTpoeHue BelecTBa
BpimyCKHUK Hay4YuTCS:

KJIacCU(UIIMPOBATh XMMHUYECKUE DJIEMEHTbl Ha METaJlJIbl, HEMETAJUIbl,  JJIEMEHTHI,
OKCHUABl M  TUIAPOKCHUIBI  KOTOPHIX amM(OTEepHbl, U UHEPTHBIE 3JEMEHTHI (Ta3bl) AJs
OCO3HAHUS BAXXHOCTHU YINOPSAJLOUYEHHOCTH HAYYHBIX 3HAHUM;

packpbIBaTh CMbICT niepuoandeckoro 3akona J[. 1. Menaeneesa;

ONHUCHIBATh W XapaKTEpPU30BaTh TaOMUYHYI0 (OpPMYy TEPHOJUYECKOW CHCTEMBI
XUMHMYECKHUX DIIEMEHTOB;

XapaKTepHU30BaThb COCTAB ATOMHBIX SAEp M pPACHpEAENICHHE 4Yucia 3JIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKHUX 3JIEMEHTOB MAJIbIX IEPUOJOB MEPHUOANYECKON
CHCTEMBI, a TAKXKe KaJlus U KaJIbLU;

paznuyaTh  BHUJBI  XMMHYECKOM  CBA3U:  HOHHYIO, KOBAJIEHTHYI IOJISIPHYIO,
KOBAJIEHTHYIO HEMOJSPHYIO U METAJUIMYECKYIO;

M300paXaTh NEKTPOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BAaHHBIX XUMUYECKUMH CBSA3SIMHU
pa3HOro BUJA;

BBISIBJISITH 3aBUCUMOCTb CBOWCTB BEIIECTBA OT CTPOCHUS €ro KpPUCTAUIMYECKOU
peméTku (MOHHOM, AaTOMHOW, MOJIEKYJISPHOMN, METAILIMYECKOI);

XapaKTepU30BaTh XUMHUYECKHE DIEMEHTBl U MX COCIMHEHHS Ha OCHOBE ITOJIOKEHUS
AIIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOSHHS HX aTOMOB;

ONUCHIBATh  OCHOBHbIE  Ipeanocbliku  oTkpbeiTusa [, WM. MengeneeBbM
IIEpUOAUYECKOTO 3aKOHA M IMEPUOJWYECKOM CHCTEMBI XMMHYECKHX DJJIEMEHTOB U
MHOT000pa3HyI0 HAYYHYIO JAESITEIbHOCTh YUEHOIO;

XapaKTEepHU30BaTb HAy4YHOE M MHUPOBO33PEHUYECKOE 3HAYCHME IIEPUOJUYECKOIO 3aKOHA
U IIEpUOJMYECKON CHCTeMbl XMMHUecKHX dnemeHToB [[. M. Menneneesa;

OCO3HaBaTh HAayudHble OTKPBITHS KaK pPe3yibTaT IUTEIbHBIX HAONIOJACHUH, OMBITOB,
Hay4YHOU MOJIEMUKH, IPEOJOJIEHUS TPYJHOCTENH U COMHEHUIA.

BpINyCKHUK MOJYYUT BOZMOKHOCTh HAYUUTHCS:

OCO3HABaTh 3HAYCHUE TEOPETUYECKUX 3HAHUM JUIS NPAKTUUYECKOW  JESITEIBHOCTH
YeJI0BEeKa,

OMHCHIBATh M3YYECHHBIE OOBEKTHI KaK CHCTEMBI, MNPUMEHSS JIOTHKY CHUCTEMHOIO
aHaln3a:

IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSIX IMEPUOJUYECKOW CHUCTEMBl XMMHUYECKHX
3JE€MEHTOB /ISl O0OBSICHEHUS U MPEBUJICHUS CBOWCTB KOHKPETHBIX BEIECTB;

pa3BUBaTh HMHQPOPMALMOHHYIO KOMIIETEHTHOCTb IOCPEICTBOM YTJIyOJIEHUS
3HAHUM 00 UCTOPUU CTAHOBJIEHUS XUMUYECKOU

HAayKH, €€ OCHOBHBIX MOHATHUH, IEPUOAUUECKOI0 3aKOHA KaK OJHOTI0

M3 BaXHEWIIMX 3aKOHOB NPUPOJbI, & TAKXKE O COBPEMEHHBIX JOCTUXKEHHUAX
HayKHU U TEXHHUKH.

9 kuacc
MHoroo0pa3zne XMMHYECKHX peaKIui

BbImyckHUK HayduTCS:

OOBSACHATH CYTh XUMHUYECKUX MPOIIECCOB;

Ha3bIBaTh IPU3HAKU U YCIOBUS IPOTEKAHUSI XUMUYECKUX PEAKIIN;

YCTaHABIMBATh NPUHAIIEKHOCTh XUMHUYECKOW DPEAKIMM K ONPEACIEHHOMY THUIIY IIO
OJIHOMY U3 KJIaCCU(UKALMOHHBIX PU3HAKOB:

[0 YUCIIYy U COCTaBY MCXOJHBIX BELIECTB M MPOAYKTOB PEaKIMH (PEaKLUU COEIUHEHUS,
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pa3ioXKeHus, 3aMelIeHus, 0OMeHa); 2) MO BBIACICHUIO WU TOTJIONICHUIO TEIUIOTHI (peaKiuu
9K30T€PMHUUECKHE U SHAOTEPMUYECKUE); 3) N0 U3MEHEHHUIO CTETEeHEeNW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB (OKHUCJIMTEIIBHO — BOCCTAHOBUTEJIbHBIC peakiuu); 4) Mo oO0paTUMOCTH Mpoliecca
(peakiuu oOpaTUMBbIE K HEOOPATUMBIC);

HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYCCKUX PEAKIINH;

Ha3bIBaTh (PAKTOPHI, BIMSIONIME HA CMEUICHHE XMMHUYECKOIO PaBHOBECHS,

COCTaBJIAITh YPABHEHUS AJIEKTPOJIMTUYECKOM JTUCCOLMALMM KHCIOT, LIEJI0YeH, COJew;
MOJIHBIE M COKpAIllEHHbIE MOHHBIC YpaBHEHHUs peakiuii oOMeHa; ypaBHEHHS OKHCIUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKIIUI;

NPOrHO3UPOBATh NPOAYKTHl XUMHYECKHUX peakuuil mo ¢opmyiaM/Ha3BaHUSAM
HCXOJHBIX BEIIECTB; OMpPEEIsATh UCXOAHbIE BelllecTBa Mo ¢popMyliaM/Ha3BaHUAM MPOIYKTOB
peakuuu;

COCTaBJSATbh ~ ypaBHEHHUs  PEaKUuu, COOTBETCTBYIOIIUX  IOCIEI0BATEIbHOCTH
(«uemouke») MpeBpalleHuii HeOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIACCOB;

BBISIBJIATH B MPOILIECCE  DKCIEPUMEHTA  NPU3HAKHU,  CBUJETEIbCTBYIOIIUE O
NPOTEKAHUU XUMHUYECKON PEaKIIUH;

TOTOBUTH PacCTBOPHI C ONMPEJIETEHHON MAacCOBOM J10JIEW PACTBOPEHHOIO BEIIECTRA;

ONpEeACNsITh XapakTep  CpeAbl  BOAHBIX  PAacTBOPOB  KHUCIOT M MIEJIOYEH IO
M3MEHEHUIO0 OKPACKU UHIUKATOPOB;

IIPOBOJINTh KAYECTBEHHbIE PEAKLIHH, MOJATBEPKAAIOIINE HAJMYME B BOJHBIX
pacTBOpax BEIECTB OT/EJIbHBIX KATUOHOB U aHUOHOB.

BpINyCKHUK NOJIYYUT BO3MOKHOCTh HAYUUTHCS:

COCTaBJISITh MOJICKYJISIDHBIE W TIOJIHBIE MOHHBIE YPAaBHEHMS 1O COKPAIIEHHBIM MOHHBIM
YpaBHEHUSIM;

MPUBOAUTH IPUMEPHI PEAKLUM, MOATBEPKAAOIMINX CYIIECTBOBAHUE B3aUMOCBSA3U MEKIY
OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX BEILECTB;

MIPOTHO3UPOBATH PE3YJIbTATHI BO3JCUCTBUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON
peaxkuuy;

MPOTHO3UPOBATh  PE3YyIbTaThl BO3JACUCTBHS Pa3NUYHBIX  (PAKTOPOB HA CMEIIECHUE
XUMHUYECKOTO PAaBHOBECHS.

MHoroo0pa3ue BemecTB
BrinmyckHuK HayduTcs:

ONpeNeNsaTh MPUHAMICKHOCTh HEOPraHWYECKHX BEHIECTB K OJHOMY W3 H3yYEHHBIX
KJIACCOB/TPYIIT: METAIIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

COCTaBIIATH (hOPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

ONpEAENATh BAJICHTHOCTh U CTENEHb OKHCIEHHSI SJIEMEHTOB B BEIIECTBAX;

COCTaBJATh (OPMYIbl HEOPTAaHHMUECKUX COCAMHEHUH M0 BaJCHTHOCTSAM M CTEIEHSIM
OKHCIIEHUS 2JIEMEHTOB, a Tak)Ke 3apsgaM HMOHOB, JIaHHBIM B TaOIUIle pacTBOPUMOCTH KHCIOT,
OCHOBAHMH M COJICH;

OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS (PU3MUECKUX W XUMHUYECKHX CBOMCTB TMPOCTHIX
BEIIEeCTB (METAVIOB M HEMETAUIOB) M MX BBICIIIMX OKCHJIOB, OOPa30BaHHBIX AJIEMEHTaMH BTOPOTO U
TPEThEro NepHUoOIOB;

Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpPHbIE ISl TPYIII OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(DOTEPHBIX;

Ha3pIBaTh OOIMME XWMHYECKHE CBOMCTBA, XapaKTepHBIC JUIS KaXJIOTO M3 KIACCOB
HEOPTaHUYECKHX BEIECTB (KUCIOT, OCHOBAHHIA, COJIEH );

NPUBOAUTH  TMPUMEpPbl  pEeaklMii, MOATBEPXKIAOIIMX  XMMHYECKHE  CBOMCTBa
HEOPTaHWYECKHUX BEIIECTB: OKCUOB, KHCJIOT, OCHOBAHUM W CONICH;



ONPEACIIATh  BEUIECTBO-OKUCIUTEIb M  BELIECTBO - BOCCTAHOBUTEND B OKUCIHUTEIIBLHO-
BOCCTAHOBUTEIIbHBIX PEAKLINSAX;

COCTAaBJISITh JJICKTPOHHBINM OanmaHc (It HM3YYCHHBIX pPEaKIUid) MO MPEIOKESHHBIM
CXEMaM PEaAKIIUiL;

IPOBOAUTH J1TAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMUUYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX BEILECTB;

MPOBOANTH JIA0OPATOPHBIC OIBITHI MO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB:
BOZOPOJa, KHUCJIOPOJA, YIVIEKHCIONO Ta3a, aMMHUaKa; COCTABIATh YPABHEHUS COOTBETCTBYIOIIUX
peaKIui.

BhINyCKHUK NOTYyYUT BO3MOKHOCTh HAYUNUTHCS:

IIPOTHO3UPOBATh XUMUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE
MX COCTaBa U CTPOEHHUS;

IIPOTHO3UPOBATH CIOCOOHOCTH BEILIECTBA MIPOSIBIISITH OKHUCJIUTEIIbHBIC WIH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHENM OKHUCIEHHUS SJIEMEHTOB, BXOIAIIUX B €T0
COCTaB;

BBIABJISITh  CYIIECTBOBAHWE  TIE€HETHMYECKOM  CBA3M  MEXKJY BELIECTBAMU B PSAY:
MPOCTOE BEIIECTBO - OKCHJT —KHUCIO0Ta/ THIAPOKCUE—COI;

XapaKTepU30BaTh 0COObIE CBOKMCTBA KOHIIECHTPUPOBAHHBIX CEPHOM 1 A30THOM KHCIIOT;

PUBOJIUTH IPUMEPHI YPAaBHEHHM peakIMii, JTeKaIUX B OCHOBE MPOMBIIICHHBIX CIIOCOOOB
MOJIyYeHUs] aMMHUaKa, CEpHOM KHUCIIOThL, YyTr'yHa U CTaJlu;

OMHKCHIBATh (DM3MYECKHE W XUMHYCCKHE IPOIIECCHI, SIBJISIOIIAECS YacThi0 KPYroBOPOTa
BEILIECTB B MPUPOJIE;

OpraHU30BbIBATh W OCYIIECTBJISTh MPOEKTHl [0 MCCIECIOBAHUIO CBOMCTB BELIECTB,
HMMEIOIINX BaKHOE MPAKTUYECKOE 3HAYCHUE.

2. Copnepxanue y4eOHOro nmpeamera
8 kiacc
Paznen 1. OcHoBHbBbIE MOHATHSI XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
npexacrabjieHuit) (53 4)

[IpenmeTr xumun. XuMus Kak 4acTh €CTECTBO3HAHMA. BemecTBa u ux cBorcTBa. MeTobl
MO3HAHUS B XUMHUHU: HaOIIOJAeHUe, OJKcrepuMeHT. [lpuémbl OGe3omacHOil paboThl C
obopynoBanuem u BemiecTBaMu. CTpoeHUE TIJIAMEHU.

Uucteie BemecTBa U cMmecd. CrocoObl OYMCTKHM BEIIECTB: OTCTaMBaHUe, (PUIbTpOBaHHUE,
BBIMMAPUBAHUE, Kpucmaiiuzayus, oucmuinayus. DOuszndeckue M XUMUUYECKUE SBICHHUS.
Xumuyeckue peakiuu. [IpU3HakM XUMHUECKUX pEaKIUid W YCIOBUS BO3HMKHOBEHUS U
TEUCHUS XUMHUYECKUX PEaKIUH.

ATOMBI, MOJIEKYJIBl U MOHBL. BeliecTBa MOJEKYISIPHOTO MU HEMOJIEKYISAPHOTO CTPOCHMS.

Kpucrannuueckue u amopdHbIe BemecTna.
Kpucrannuueckue pemeéTku: HMOHHAs, aTOMHas W MOJEKYJspHas. 3aBUCUMOCTb CBOMCTB
BEIIECTB OT THUMA KpHUCTAUIMUEeCKON pemérku. I[IpocThie W CIOXHBIE BeEIIEeCTBA.
XHUMHUECKHH dIeMeHT. MeTamibl U HEMeTalnbl. ATOMHas equHuIa Maccbl. OTHOCUTENbHAS
aToMHas Macca. SI3pIK XMMHH. 3HAKHM XUMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BelecTB. Xumuueckue ¢opmynbl. OTHOCUTENbHAsS MOJEKyIspHas macca. KadecTBeHHBIH U
KOJINUYECTBEHHBINA COCTAaB BEIIECTBA. Bhruncienus nmo xumuueckuM popmynam. MaccoBast gosis
XUMHUYECKOTrO 3JICMEHTA B CIIOKHOM BEII[ECTBE.

BasieHTHOCTD XUMHUYECKUX 3JIeMEHTOB. Ompe/eieHre BAICHTHOCTH JIEMEHTOB 10 (opmyre
OuHapHbIX coequHeHU. CocTaBieHHME XUMHUYECKHX (GOopMysl OWHAPHBIX COEAMHEHHH IO
BaJICHTHOCTH.
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ATOMHO-MOJIEKYJISIPHOE ~ y4Y€HHE. 3aKOH COXpaHeHHss Mmacchl BemecTB. JKu3Hb U
nestenbHocTh M. B. JIoMoHOCOBa. XMHYECKUE ypaBHEHUS. TUIBI XUMUYECKUX PEAKIU.

Kucnopon. Haxoxnenne B mnpupone. I[lomyuenue kucimopoma B J1aopaTopuud |
MPOMBILIIEHHOCTH. PU3NYECKHEe M XUMHUYECKHE CBoMcTBa Kuciopona. ['openue. Oxcupisl.
[Tpumenenue kucnopona. Kpyrosopor kuciopona B npupojze. O30H, ajuioTponusi KUCIOPOaA.
Bo3nyx u ero cocras? 3amura aTMochepHOro BO3AyXa OT 3arpsS3HCHUN.

Bonopon. Haxoxnenume B mpupoxae. Ilomydenwe Bojopoma B JiabopaTopud |
MPOMBIIUIEHHOCTH. @Du3nyeckue M XHUMHYECKHE CBOMCTBa Bojxopoaa. Bomopon —
BOCCTaHOBUTENb. Mepbl 0e30nacHOCTH pu padoTte ¢ BogopooM. [Ipumenenue Bogopoaa.

Bona. Mertoasl onpeeneHus cocTaBa BOJIbl — aHAJIU3 U CUHTE3. PU3NYECKUE CBOMCTBA
BOJibl. Bosia B mpupoje u cnocoObl €€ ouucTKU. Adpanus BoJbl. XUMHUYECKHE CBOWCTBA BOJBI.
IIpumenenue Boabl. Bona — pactBopureins. PactBopuMocTs BemecTB B Boje. MaccoBast nons
PacTBOPEHHOTO BEIIECTBA.

KonnuectBennsle oTHomeHus1 B xuMuu. KonnuectBo BemectBa. Monb. MonsipHas macca.
3akoH ABoranpo. MousipHblii 00BEM Ta30B. OTHOCHTENbHASI IUIOTHOCTH ra3oB. OO0BEMHBIC
OTHOILIEHUS ra30B NPH XUMUYECKUX PEAKIIUAX.

Baxxneiimme kiacchl HEOPraHUYECKUX COeIMHEHHI. OKCHIBI: COCTaB, KIACCH(HUKAIUS.
OcHOBHBIE U KHUCIOTHBIE OKcuAbl. HomeHkiarypa okcunoB. DPuU3MYECKHE U XHUMHUYECKHUE
CBOMCTBA, IOJIy4YECHUE U IPUMEHEHNUE OKCUJIOB.

I'uppokcuapl.  Knaccuduxamuss  rugpokcunoB. OcHoBanusa. CocraB. Ilénoun wu
HepacTBOpUMBbIe OCHOBaHMA. Homenkiatypa. @usndeckue M XUMHYECKHE CBOMCTBA
ocHoBaHu#. Peakuuss HeuTpanuzauuu. IlonmyuyeHue © THpUMEHEHUE OCHOBAaHUIL.
AMdoTepHBIC OKCUIBI U TUAPOKCHUIBI.

Kucnorel. CocraB. Knaccudukauus, Homenkmarypa. ®usnueckue ©U XUMHUYECKHE
CBOMCTBA KUCJIOT. BBITECHUTENBHBIN P METAIJIOB.

Comn. CoctaB. Kunaccudukauus. Homenknatypa. @usnueckue CBOHCTBa COJEH.
PacTBopuMoOCTh cosell B Boje. XumMudeckue cBoicTBa coseil. CrocoObl moiaydeHus coJieil.
[TpumMeHeHue coleu.

['eneTnueckas CBsI3b MEX/1Y OCHOBHBIMH KJIaCCaMU HEOPTAaHUYECKUX COETMHEHUH.

JemoncTpanuu. O3HaKOMIIEHHE ¢ 00pa3laMH MPOCThIX M CIOKHBIX BemecTB. CrocoObl
OYHCTKH BEIIECTB: KpHUCTaJJIN3alus, JUCTUIUISIIINS, xpoMarorpadus. OnBbITHI,
MOATBEPIKIAIOIINE 3aKOH COXPAHEHUSI MaCChl BEIIECTB.

[TonryueHue u coOupaHHe KHCIOpOJa METOJOM BBITECHEHHS BO3AYyXa, METOJIOM
BbITeCHEeHUs BoAbl. OmpereneHue cocraBa Bosayxa. Komekiuu HedTH, KAMEHHOTO YIS H
IPOJYKTOB UX NEPEPabOTKH.

[lonyyenue Bomopojga B ammapare Kumma, mpoBepka BOJIOpOJa Ha YUCTOTY, TOPEHHE
BOJIOpOJia, COOMpaHUe BOJOPO/Ia METOJOM BBHITECHEHUSI BO3/lyXa U BOJIBI.

Amnamn3 Boasl. CUHTE3 BOJBI.

3HaKOMCTBO ¢ 00pa3liaMu OKCHIOB, KHCIIOT, OCHOBaHHI U cojeil. HelTpanu3zamnus menoun
KHCJIOTOM B MPUCYTCTBUU UHJIUKATOPA.

JlabopaTopHble oOnbITBI. PaccMOTpeHHE BEIIECTB C PA3IUYHBIMU  (HU3UUYECKUMU
cBoiicTBamu. PazneneHue cMecu ¢ MOMOIIBbIO MarHUTa. [IpuMepsl PU3NYECKUX M XUMHYECKUX
SABJICHUWA. Peakuuu, WUIIOCTPUPYIOIINE OCHOBHBIE TPU3HAKH XApPaKTEPHBIX PEAKIIH.
Paznoxenne ocnoBHoro kapoonata meau(ll). Peakuus 3amemieHuss Meau sxene3om.

O3zHakomiieHHe ¢ 00pa3liaMu OKCHJIOB.

ITomydenue BOAOpONa M HM3ydEHUE €ro CBOMCTB. B3aumonencrsue BOIOPOJA C OKCHUAOM
memu(ll).

OnbIThL, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBaHUH.

IIpakTHyeckue padborTsl
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e [IlpaBuna TexHuUKH O€30MaCHOCTM Tpu paboTe B XMMHUYECKOM KaOWHeETe.
O3HakoMJIEHHUE C JIA0OPATOPHBIM 0OOPYIOBAHHEM.
OuncTKa 3arpsi3HEHHOI IOBapEHHOMN COJIH.
[Tonydenue u CBOKMCTBA KUCIOPOAA.
ITonmy4yenue BOAOpOA U UCCIEAOBAHUE €TO CBOMCTB.
IIpuroroBnenue pacTBOPOB  COJNEH C  ONPENEICHHOM  MAacCOBOM  JOJEH
pPacTBOPEHHOI'O BELIECTBA.
e Pemenne  OKCnepuMEHTANBHBIX  3agad 10  TemMe  «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COECAUHEHUN».

Pacuernble 3ama4u. BpluucieHre OTHOCHUTENBHOM MOJEKYISIPHOM MACChl BELIECTBA IO
(dopmyne. Beiuucienne MaccoBOH 10JIM 3JIEMEHTAa B XMMHUYECKOM COEAMHEHUU. Y CTaHOBJICHUE
npocTteiniel (opMyIIbl BEIECTBA IO MACCOBBIM JOJISIM JIEMEHTOB.

HaxoxneHne MaccoBOW 10JIM paCTBOPEHHOIO BEILECTBA B pacTBOpe. BrruncieHune macchbl
PacTBOPEHHOI'O BELIECTBA U BOABI AJIsl IPUTOTOBJIIEHHS paCTBOPA OIIPEIEICHHON KOHIIEHTPALIUU.

OObeMHbIE OTHOLIEHHUS Ta30B PU XUMHUECKUX PEAKLIUAX.

Bblunicnenuss mo XMMHUYECKMM YpaBHEHHMSIM MacChl, 00ObeMa M KOJMYECTBAa BEIIECTBA
OJITHOTO W3 TMPOJYKTOB PEAKIMU IO Macce HCXOIHOTO BellecTBa, 00BbEMY WJIHM KOJIUYECTBY
BELIECTBA.

Paznen 2. Ilepuoanyeckuii 3aK0H M NepPHOAMYECKAsi CHCTEMAa XUMHUYEeCKHUX 3JIEeMEHTOB
. U. MenpaeaeeBa. Ctpoenue atoma (7 4)

[TepBoHauanbHbIE MONBITKY KJIACCU(PUKALIUU XUMUUECKUX 1€ MEHTOB. [loHATHE O rpymmax
CXOJHBIX 7JeMeHTOB. EcTecTBeHHbIE ceMeWCTBa WIEJIOYHBIX METAJUIOB W TaJlOrEHOB.
bnaroponHsie rassl.

[lepuoanueckuii 3akon [[. . MenneneeBa. Ilepuoanueckas cucreMa Kak €CTECTBEHHO-
HayyHas Kiaccu(UKaus XUMHUYECKHX »JJeMeHToB. Tabnmunas ¢Qopma mpeacraBieHus
Kinaccuukanuu XuMudeckux sneMeHToB. CtpykTypa Tabmuusl «llepuognueckas cucrema
xummuaeckux snemeHToB JI. . MenneneeBa» (kopotkas ¢opma): A- u b- rpynmnsl, mepuobl.
@u3nyecKril CcMbICT MNOPSAIKOBOrO 3JEMEHTa, HOMepa Mepuojaa, HoMepa Trpynmsl (s
3JE€MEHTOB A-TpyIIl).

Crtpoenue aTtoma: sipo U 3JeKTpoHHass oOosouka. CocTaB aTOMHBIX sJiep: MPOTOHBI U
HeUTpoHbl. M30TONBI. 3aps aTOMHOTO sipa, MACCOBOE YHUCIIO0, OTHOCUTENIbHAs aTOMHAs Macca.
CoBpeMeHHast pOpMYTUPOBKA MOHATUS «XUMUUYECKUH DITEMEHT.

OnekTpoHHas 000J0YKa aToOMa: IMOHSATHE 00 PHEPreTMYeCKOM YpPOBHE (3JIEKTPOHHOM
CJ0€), ero €MKOCTH. 3alOJIHEHUE JJIEKTPOHHBIX CIIOEB y aTOMOB JJEMEHTOB INEPBOrO -
TpeThero nepuoioB. CopemMeHHast GOpMyIHPOBKA NEPUOJANUECKOTO 3aKOHA.

3HaueHHUe nepuoauueckoro s3akoHa. Hayunsie poctmwxkenus Jl. M. Menneneesa:
UCIPABIIEHUE OTHOCHUTEJBHBIX aTOMHBIX Macc, MpeACcKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, NEPECTAHOBKM XMMHYECKUX JIIEMEHTOB B IEepUOAUYEcKOl cucteMe. JKu3Hp u
nesrenpHOCTh J[. 1. Menneneena.

Paznen 3. CtpoeHue BemecTBa. XuMuueckas cBs3b. (84)
DIEeKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. OCHOBHBIE BUJIbI XUMUUYECKON CBA3U:
KOBaJICHTHaA HCEIOJIApHAasA, KOBAJICHTHAA MOJIAPHAA, HOHHA. BajeHTHOCTE DJIEMEHTOB B CBETE
NEeKTpOHHOU Teopuu. CreneHb oxkucieHud. IIpaBuiia omnpeneneHuss CTENEHW OKHUCJIEHUS
JJIEMEHTOB.
HNemoncrpauuu. ComocraBieHne (U3MKO-XUMHYECKUX  CBOIMCTB  COGIMHEHMHA C
KOBAJICHTHBIMH U NOHHBIMU CBA3SIMMU.
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9 kiace
Paznen 1. MHoroo0pasne XuMHYeCKHUX peaKk N

Knaccupukanus XMMHYECKHX PEAKLU: peaklUM COeJAMHEHHUs, Pa3IOKEHUs, 3aMeIleHus,
oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENh, BOCCTAHOBHUTEID,
IIPOLIECCHl  OKMCIEHU U BOCCTaHOBIeHUsA. (COCTAaBIEHHE YPAaBHEHMHM OKHUCIIMTEIIBHO-
BOCCTAaHOBHTEIIbHBIX PEAKIIUN C IOMOIIBI0 METO/Aa 3IEKTPOHHOTO OanaHca.

TemoBele 3(P(exThl XUMHUYECKMX peakuui. OK30TEepMUYECKHE M HHAOTEPMUYECKHUE
peakuuu. TepMOXUMUUYECKUE ypaBHEHUs. PacU€Thl 110 TEPMOXUMUUYECKUM YPABHEHUSM.

CkopocTh XMMHMYECKHX peakuui. DaxkTopbl, BIUAIOIIME HA CKOPOCTb XHMHMYECKHUX
peakuuii. [lepBoHayanpbHOE MPEACTABICHUE O KaTalIU3e.

Oo6patumele peakuuu. [IoHATHE O XUMHYECKOM PaBHOBECHH.

XVUMHUYECKHE DPEAKLUUU B BOJHBIX pPacTBOpAX. OJEKTPOJMUTBHI M HEDJIEKTPOJUTHI. VIOHBL
Katuonsl u anuousl. [udpammnas meopusi pacmeopos. DIEKTPOJIUTHYECKAS] AUCCOLUALMS
KHCJIOT, OCHOBaHUU u cosied. CnaOble W CHIBbHBIE DJEKTPOJUTHL. CTENEeHb TUCCOLMAINH.
Peakuuu wnoHHOro oOMeHa. YcCIIOBHS TE4YeHHUs peaKuid HOHHOIo oOMEeHa [0 KOHIIA.
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX COEAUHEHHM B CBETE
IpEJCTaBICHUNH 00 JIEKTPOIUTHYECKON AMCCOLUALMN U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuusx. Ilonstue o ruaponuse cosen.

JemoncTpanuu. [Ipumepsl 3K30- U SHIOTEPMUYECKUX PEAKLIUH.

B3anmopeiictBue LHMHKAa C  COJIIHOU U YKCYCHOM KucCIoTaMH. B3saummopnencreue
IPaHyJINPOBAHHOTO LIMHKA M LIMHKOBOMW IBUIM C COJIIHOM KHMCJIOTOW. B3ammoneincrBue okcuaa
memu (1) ¢ cepHOli KUCTOTON pa3HON KOHIIEHTPALMK P Pa3HbIX Temreparypax. ['openue yris
B KOHLIEHTPUPOBAHHOM a30THOM KucioTe. ['opeHue cepbl B pacIlIaBI€HHON CEIUTPE.

HcnbiTanne pacTBOPOB BEIIECTB HA AIEKTPUYECKYHO IPOBOJMMOCTH. J[BHKEHHME HOHOB B
JIEKTPUYECKOM I10JIE.

JlabopaTopHblie onbIThI. Peakiiny oOMeHa Mex /1y pacTBOpPaMU AJIEKTPOJIUTOB.

IIpakTnyeckne padoThl.

e l3ydeHue BIMAHUS YCIOBUM NMPOBEACHUS XUMUYECKON PEAKIIMU HA €€ CKOPOCTb.
e PereHune SKCEpPUMEHTAIIBHBIX 33J1a4 10 TeMe «CBONCTBA KUCIOT, OCHOBaHUH, COJIEH
KAaK 2JIEKTPOJIUTOBY.
PacyerHble 3a1a4u. Beruncienye no TepMOXUMHYECKUM YPAaBHEHHSIM PEAKIUN.

Pazgen 2. Muoroo6pa3sue BeuecTB

Hemerannel. [D'amorensl. IlonokeHue B MNEPUOJUYECKON CHCTEME XHUMHUUYECKHUX
3JIEMEHTOB, CTpOEHUE UX aroMoB. Haxoxaenue B npupone. Pusnyeckue U XUMHUYECKHE
cBoiicTBa rajoreHoB. CpaBHUTENbHASI XapaKTEPUCTUKA TaloreHoB. [loayueHue u npuMeHeHue
rajloreHoB. Xiuop. Pusznueckne M XUMHUYECKHE CBOHCTBa xJopa. lIpumenenue xiopa.
XnopoBogopon. ®usmueckue cBoicrBa. Ilomyuenue. CongHass kucinora U €€ COiM.
KauecTtBeHHast peakiusi Ha XJI0pUI-HOHBI. Pacro3HaBaHue XJI0pUI0B, OpOMUIAOB, HOIUOB.

Kucnopon u cepa. IlonoxeHne B MNEPUOIUYECKOW CHCTEME XHUMUYECKUX 3JIEMEHTOB,
ctpoeHne ux artoMoB. Cepa. Amorponus cepbl. PU3NYECKME M XHUMHUYECKHE CBOWCTBA.
Haxoxnenue B mpupoje. [Ipumenenne ceprl. CepoBomopoa. CepoBoopoiHas KUCIOTa U €€
comu. KauectBennas peakuus Ha cynb(ua-uonsl. Oxcup cepbl(IV). duznueckue u XMMHYECKHE
cBoiicTBa. [Ipumenenue. CepHucras kucioTa U e€ conu. KauecTBeHHas peakuusi Ha CylIbQUT-
uonbel. Oxcup ceppl(VI). Cepnas xkucnmora. XHUMHYECKHE CBOHCTBa pa30aBIeHHON U
KOHIEHTPUPOBAHHON cepHOM KuciaoTel. KauecTBeHHas peakuuss Ha CyJab(ar-HOHbL.
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XVMMHYECKHE PEAKIIMH, JIEKALIUE B OCHOBE MOJIYYEHUS CEPHOM KUCIOTHI B IPOMBIIIEHHOCTH.
[IpuMeHeHune cepHON KUCIOTBHI.

Aot u pocdop. [TonoxxeHne B NepuoIuIecKor CUCTEME XUMHUYECKHX JIEMEHTOB, CTPOCHHE
UX aToMOB. A30T, (U3MYECKHe M XUMHUYECKHE CBOMCTBA, MOJIYYEHHE M IPHUMEHEHHE.
Kpyrosopor aszora B npupozae. Ammuak. ®usnueckue M XUMUYECKUE CBONCTBA aMMHAKa,
noyryyeHue, npuMeHeue. Coan aMMoHuUsA. A30THas KMCIIOTa U €€ cBOMCTBA. OKUCIUTEIIbHbBIE
CBOMCTBa a30THOW KucaoThl. [lonmydeHue a30THONW KHMCIOTHI B J1aboparopuu. XUMHUUYECKUE
peaKkuuy, JIEKAIKUE B OCHOBE IOJYYEHMS a30THOM KHMCIOTBI B IPOMbINUIEHHOCTH. IIpu-
MEHEHHE a30THOM KuciaoTbl. Conau a30THOM KHCIOTBI M HMX MNpUMEHEHHE. A3O0THBIE
yao0peHus.

Dochop. Amnorponus pochopa. Puznueckue U XuMuIeckue cBoiicTBa dpocdopa. Oxcup
dbochopa(V). Dochopnas kucnora u e€ conu. PochopHbie ynoOpeHUS.

Yraepon u kpemuuii. IlonokeHne B NEPUOIUYECKOW CUCTEME XUMHYECKHX 3JIEMEHTOB,
CTpOEHHE UX aTOMOB. Yriepoa. Amorponus yriepona. Puzndeckue U XMMHUYECKUE CBOMCTBA
yraepona. AncopOrus. YrapHbId ra3, CBOMCTBA U (PU3MOIOTHYECKOE JACHCTBUE HA OPTraHU3M.
VYriekucnslif ra3. YroiapHas kuciora u e€ conu. KauecTBeHHast peakuys Ha KapOOHAT-UOHBI.
Kpyrosopot yriepona B ipuposae. OpraHudeckue COeIMHEHUs yriaepoa.

Kpemnunii. Oxcua kpemuus(IV). KpemuueBas kucnora u e€ conu. Crekno. LlemenT.

Mertamnel. [lonoxxeHne MeTamioB B NMEPUOJUYECKON CHCTEME XMMHUYECKHUX 3JIEMEHTOB,
CTpoeHHE HX aToMOB. Meramninueckas cBA3b. PuU3HuecKHEe CBONCTBA METAUIOB. Psap
AKTUBHOCTH METAJUIOB (DJIEKTPOXMMHUUECKUN psii HANPSOKEHUH MeTaioB). XHUMHYECKUE
cBoiicTBa MeTaioB. O0mMe crocoOb! noayyeHust MeTauioB. CIuiaBsl METAJLIOB.

Hlenounsle metayibl. [lojokeHue IIENOYHBIX METAIOB B MEPUOJUYECKON CHCTEME,
cTpoeHue ux aromoB. Haxoxnenue B mnpupoze. Pusznueckue M XHMHUYECKHE CBOMCTBA
LIEJIOYHBIX MeTaIOB. [[puMeHeHne MeJ0YHbIX METAIIIOB U UX COEJUHEHUM.

[Ilenounosemenbuble  MeTaybpl.  llomokeHHMe — IIETOYHO3EMENBHBIX ~ METAIJIOB B
IIEPUOMYECKON CHCTEME, CTpOEHUE X aToMOB. HaxoxaeHue B npupoae. Maruuii 1 KaJibIuu,
uX BakHelmue coequHeHus. JKECTKOCTh BOJbI U CIOCOOBI €€ yCTpaHEHUSs.

Amomunuii. IlonoxeHue anOMUHUSA B TNEPUOAMYECKOW CHCTEME, CTPOEHHME €ro aroma.
Haxoxnenue B npupozae. Pusznueckue M XMMHYECKHME CBOMcTBa antoMuHusd. [Ipumenenune
amtoMUHUA. AMDOTEpHOCTh OKCUJA U THIPOKCUA ATTFOMUHHUS.

XKeneszo. Ilonoxenue xeme3a B NEPUOJUYECKOM CHCTEME, CTPOEHHE €ro aroma.
Haxoxnenune B npupoae. dusnueckue M XUMHYECKHE CBOWCTBA »Keie3a. BakHenmme
COEJIMHEHUs XKene3a: OKCHbl, ruapokcuabl U conu xene3a(ll) u xeneza(lll), KauecTBennsie
pPEaKIN HA UOHBI Fe** u Fe**.

JleMoHCTpAaLUK.

®uznyeckue cBoiicTBa rajgoreHoB. [lonydyeHne XJ10poBo10poAa U PACTBOPEHUE €0 B BOJIE.
AnnotponHble MoauduKauu cepbl. O0pa3ibl MPUPOIHBIX CYIb(PHIOB U CYIb(ATOB.
[ToryueHne amMmmuaka 1 €ero pacTBopeHue B Bojie. OOpasibl IpUPOAHBIX HUTpaToB. OOpasIlbl
npupoaHbIX Gocharos. Moaenu KpuCcTAIIMUECKUX PEeIeTOK anmasza u rpaputa. O6pasisl
NPUPOIHBIX KapOoHaTOB. OOpa3ibl IPUPOIHBIX CHIIMKATOB. OOpa3iibl BAXKHENUIITNX COETUHEHUI
HaTpUs, KaJus, IPUPOAHBIX COEIMHEHNIN MarHus, Kajablys, py/l )KeIe3a, COEAUHEHUN
amoMuHus. B3aumoJelcTBIE IENOYHbIX, HIEJIOYHO3EMETbHBIX METAJUIOB U AJIIOMUHHUS C BOJIOM.
Coxuranue xeine3a B KHCIOPOJIE U XJIOpE.

JlabopaTropHsble onbIThI. BeITeCHEHNE rajJoreHaMu Ipyr Apyra U3 pacTBOPOB UX COCIUHEHUN.
O3HakoMIIeHHE ¢ 00pa3LaMu Cepbl U ee MPUPOIHBIX coeTuHeHnH. KauecTBeHHbIe peakiiuu Ha
cynbdua-, cynbQuT- u cynbhar- HOHBI B pacTBOpe. B3anmoseiicTBre coeit aMMOHHS CO
menoyamu. KauecTBeHHas peakius Ha yriekucibli ra3. KauecTBeHHas peakius Ha KapOoHat —
noH. [lonyuenune ruapokcua allOMUHNS U B3aUMOJAECHCTBHE €r0 C KUCIOTaMH U LIEJI0YaMHU.
N3yuenne o0pa3oB MeTauioB. B3anMoaelcTBIe METAJIIOB C pacTBOPaMH COJIEH.
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BzaumopeiicTBue METaII0B U amtOMUHUS ¢ BoAoU. [lorydenue rugpokcnia amiOMUHAS U
B3aUMOJICHCTBHUE €r0 ¢ KUCIOTaMHt U 1iesodaMu. KauecTBeHHbIe peakiinu Ha noHbI sxene3a (1)
u xenesa (111).

IpakTnyeckne padoTbl.

e JlomydeHue CONSTHOM KUCIIOTHI M U3YYEHHE €€ CBOUCTB.

e PenieHue 3kcriepuMeHTaNbHBIX 3a/1a4 110 TeMe « Kucimopona u cepa»

e JlomydyeHne aMMMaKa U U3y4EHHUE €TI0 CBOMCTB.

e Jlomyuenne okcuaa yraepona (1V) usydenue ero cBoiicTB. Pacno3naBanue

KapOOHATOB.

e Penienue 3KCrepuMEHTAIBHBIX 33/1a4 M0 TeMe « MeTalbl U X COCAMHEHUS».
PacueTHble 3a1aun. BerarcieHus: 1o XUMHYECKUM YPaBHEHUSIM MacChl, 00beMa, UITN
KOJIMYECTBA OJJTHOTO U3 MPOTYKTOB PEAKIIUU IO MAaCCEe UCXOIHOTO BEIIECTBA, 00bEMY WU
KOJIMYECTBY BEILLECTBA, COAECPIKAILETO ONPEACIEHHYIO 1010 IPUMECEH.

Paznen 3. Kparkuii 0030p BakHeHIIMX OPraHNYeCKUX BeleCTB

IIpeamer opranudyeckoid xumuu. Heopranumyeckue © OpraHHYeCKHE COEIUHEHHUS.
Yraeponq — ocHoBa xu3HH Ha 3emse. OCOOEHHOCTHM CTPOEHUsI aTroMa yriepoia B
OpraHUYECKUX COCAMHEHUSX.

VYraesonopoasl. IlpenenpHble (HachlEHHbIE) YIJIEBOJOPOJAbl. MeraH, 3TaH, NponaH —
OpOCTEHIINe  MPEICTaBUTENN  MPEeAeTbHBIX  YrieBoAopoAoB. CTpyKTypHbIE  (OPMYIIBI
yII€BOJOPOI0OB. I'oMOIOrnueckuil psasl mpeaeabHbIX yriieBogaopoaoB. ['omonoru. dusnueckue u
XUMHYECKHE CBOICTBA IpeieiabHBIX YIJEBOAOPOAOB. Peakuuu ropeHus M 3aMeLICHHMS.
HaxosxeHue B npupojie npeieabHbIX yrieBogopoaoB. [IpumMmenenne merana.

HemnpenenbHble (HEHACBIIIEHHBIE) YIIE€BOAOPOJAbl. OTUICHOBBIM psii HeNpeaeabHbIX
yIaeBoAOpoaoB. OtuieH. @Dusuyeckue U XUMUYECKME CBOMCTBA JTHIIEHA. Peakius
npucoeauHeHus. KauectBenHble peakiuu Ha 3TuiieH. Peakius nonumepusanuu. [loaustumnex.
IIpuMmeHeHue sTuIIeHa.

ALIETWJICHOBBIN psAJl HENpeNeNbHbIX YIIeBOAopoAoB. AwneruieH. CBOHCTBa aleTUIICHA.
IIpumeHeHue aneTuieHa.

ITpouzBoanble yriaeBonoponoB. Kparkuit 0030p opraHMYecKUX COETUHEHHI: 0JHOATOMHbIE
CHUPTHI (METaHOJI, 3TAHOJI), MHOTOATOMHBIE CIIUPTHI (3TUIIEHTJIMKOJIb, TJIMLEPUH), KapOOHOBBIE
KHUCIIOTHI (MypaBbUHAs, YKCYCHasi), CIOXHbIE 3(QUPHI, )KUPBI, YIIeBObl (TI0KO03a, caxaposa,
Kpaxmall, [[eJIJTI0103a), aMUHOKUCIIOTHI, OenKu. Posib O€KOB B OpraHusMe.

[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BellecTBax. CTPyKTypa MOJIMMEPOB: MOHOMEP, MOJIUMED,
CTPYKTYpHOE€  3BEHO, CTeHmeHb  mnoiuMmepusanuu.  llonudTuieH,  MNOJUNPOIHIIEH,
MOJIMBUHUIIXJIOPH.

JleMoHcTpanuu. Mozenu MOJIEKyl OPraHMYECKUX  COEAUHEHUH. ['opeHue yriaeBoaoponoB U
oOHapy>keHHe MPOAYKTOB ux ropeHus. [lomydenue stunena. KauecTBeHHble peakliuy Ha STUJICH
PactBopenue satunioBoro crnupta B Bojie. PactBopenue riunepuna B Boze. [lonyuenue u
CBOICTBa YKCYCHON KHUCIOTHI. MccnenoBanue CBOMCTB KUPOB: PACTBOPUMOCTD B BOJIE U
OpraHMuYecKUX pacTBoputeisix. KauecTBeHHas peakius Ha III0K03y U Kpaxmai. O0pasibl
W3JIENUNA U3 MTOJINATUIIEHA, TOJIUIPONHIICHA.

3. TemaTn4eckoe IJIAHUPOBAHME C ONPeAeIeHHEM OCHOBHBIX BH/10B Y4eOHOM

NesiTeIbHOCTH
8 kiace
Ne | HaumenoBanue | Yacshl Kou-Bo Koa-Bo | Xapakrepucruka
/T pasaena yueOHOr0 | KOHTPOJIb- | MPAKTU- | OCHOBHBIX BU/IOB
BpPEMEHH | HbIX YEeCKHUX | 1eATeJIbHOCTH
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padoTt

padoTt

Paznen 1.
OcHOBHbBIE
MOHSTUS XUMUU
(YypoBeHb aTOMHO-
MOJICKYJISIPHBIX
MpeACTaBICHUIN )

53

Pasznuuate  mpenMeTel  M3y4deHHS
€CTECTBEHHBIX HayK, OHATUS «aTOM,
«MOJIEKYJIay, «XUMHUYECKUH

JJIEMEHTY, «HOHY, «4aCTHULIAY,
CUHIEKC», «KOIPOULUEHT», «cXeMa
XMUMHYECKON peakIuu», «ypaBHEHHE
XMMHUUECKOi peakiuny». Habmonats
CBOWCTBA BEIECTB M MX U3MCHEHUS B
xoJe XUMHUYECKHUX peakuui,
¢usnaeckue u XUMHUYECKUE
MPEBPALLEHUS] H3Y4YaeMbIX BELIECTB.
Yuutbcsi NPOBOAUTH  XUMHUYECKHUN
sKkcnepuMeHT. MccnenoBaTh CBOMCTBa
m3ydaeMbIx  BemectB.  CoOmronmaTth
MIpaBUJia TEXHUKH 0€301acHOCTH.
OnpenensaTs MNPU3HAKK XUMHUECKUX
peaxiyif, OTHOCUTEIbHYI0 AaTOMHYIO
Maccy U BaJEHTHOCTb 3JICMEHTOB,
COCTaB MPOCTEUIINX COEAMHEHUH IO
ux XHUMUYECKUM dbopmynam.
DuUKCUpPOBATH B TETpaau
HaOII01aeMBbIe IPU3HAKN XUMHUECKUX
peaxkuuii.

Pasnen 2.
[Tepuoanueckuit
3aKOH H
TepruoInIecKast
cHucTeMa
XAMHUYECKHUX
anemenTtoB J[.1.
MeHnpeneesa.
CrpoeHue aToma.

Knaccudumuposats n3ydeHHbIE
XUMHUYECKHE  JJIEMEHTBl M HuX
coenuHeHusi. CpaBHUTH  CBOMCTBA
BELLECTB, NPUHAAJIEKAILUX K

pa3HbIM KJlaccaw, XUMUYECKHE
3JIEMEHTHI Ppa3HBIX Tpymi.
YcranaBnuBarth BHYTpHU- u
MEXITPEeIMETHBIC CBSA3H.
DopMyIupoBaTh MepUOANYECKUI
3aKOH H.N. Memnneneera u
pacKpbIBaTh ero CMBICIL.
XapakTepu3oBaThb CTPYKTYDPY
MIEPUOTNIECKON Tabmumpl. Pazmiyats
nepuoasl, A- u b- rpynmnsl.

OOBACHATE  (QU3MYECKUH  CMBICH
MOPSIKOBOTO HOMEpa XUMHUYECKOI0
3JIEMEHTa, HOMEPOB IPYIIIbI

U Tepuoga, K KOTOPBIM JJIEMEHT
NPUHAMICKUT B HEPUOJUYECKON
cucreme [[.11. Menzeneena;
3aKOHOMEPHOCTH W3MEHEHUsl CBOMICTB
JJIEMEHTOB B Tpelenax  MalbIxX
MepUOJI0B u A-rpynm.
DopMynupoBaTh onpeaeseHus
MOHATHUM  «XMMHYECKHH  DIIEMEHT»,
«IOPSAKOBBIM  HOMEpP», «MaccoBOE
YHUCII0», «M30TOMbI», «KOTHOCUTENbHAS

aTOMHas  Macca»,  «3JEKTPOHHas
000JI0UKay, «IIEKTPOHHBIN  CIIOWY.
OmnpenensTsd YUCIIO MIPOTOHOB,

HEUTPOHOB, 3JIEKTPOHOB y aTOMOB
XUMHUYECKHUX 3JIEMEHTOB, UCIIOJIb3YS

TIEPUOTNIECKYIO TaOIHUILy.
CoCTaBIATE CXEMBI CTPOCHHS aTOMOB
MEePBBIX 20 3JIEMEHTOB

HCpHO,Z[H‘IGCKOﬁ CHUCTEMbBI JJICMCHTOB.
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I[eﬂaTb YMO3AaKIIOUCHHUE O XapaKTepe

W3MEHEHHST  CBOWCTB  XHMHYECKHX
ANIEMEHTOB C YBEIWYEHHEM 3apsoB
ATOMHBIX saep. HccnenoBaTth
CBOICTBa M3y4aeMbIX BEIIECTB.
HaoOmomars (hu3uueckue u
XUMUYECKHE MPEBpAIICHHS

n3y4yaeMbIxX BemecTB. ONUCHIBATH
XMMHUUYECKHE PEeakLuH, HalIro1aeMble
B XOJI€ KCIIEPUMEHTA. Y4acTBOBATh B
COBMECTHOM 00CYXJCHUH
Pe3yJIbTaTOB ONBITOB.

3 Paznen 3. 8 2 - DopMyIupoBaTh OIIpeIECTICHUS
Crpoctue MOHATHH «KOBAJEHTHAS HEMOJSIPHAs
CBA3b»,  «(KOBAJICHTHAs  IOJIAPHAS
BeEIECTBA.
CBSI3b», «HMOHHAsSI CBSI3bY», «CTETEHb
Xumuaeckast OKHUCIICHHS,
CBSI3b. «QIIEKTPOOTPHULATEIEHOCTDY.
OmnpenensTe THIT XAMUIECKOW CBSI3H B
COENMHEHUAX Ha OCHOBaHHHU
XuUMH4IecKol (opMymnsl. OmpenensiTh
CTENEHh OKHUCIIEHHS JIIEMEHTOB B
coenuHeHusx. CocTaBisiTh (OPMYIIBI
BEIIECTB 10 CTEMEHH OKHCICHHUS
37eMeHTOB. COCTaBIIATh
CpaBHUTEIbHBIE W  00OOIIaroIIHe
TaOJIUIIBI, CXEM.
Hroro 68 5 6
9 kiace
Ne | HaumeHoBaHme Yacol Koia-Bo Koua-Bo | XapakrepucTuka
n/m pasaena Y4e0HOr0 | KOHTPOJIb- | IPAKTH- | OCHOBHBIX BU/I0B
BpPEMEHU HBIX YECKHUX AEATECJIBHOCTHU
padoTr pador
1 Pasznen 1. 16 1 2 Knaccudunuposats XUMUYECKHE
MHorooGpasue peauu. [MpuBOAUTE IPUMEPHI
peaKIuii KaXK0ro THUIA.
XUMHUYCCKUX
= PacriosHaBaTh  OKHCIIUTENBHO-BOC-
pcaknnun CTaHOBUTENLHBIE PEAKIIHH.

OnpenensTe OKUCITUTEb,
BOCCTAHOBHTEIb, MPOIECC
OKHCIICHHS, BOCCTAHOBJICHUS.
Habmonate 1 onmceIBaTh
XMMHUYECKHE PEAaKIHH C MOMOIIBIO
€CTECTBEHHOTO SI3BIKA U SA3BIKA XUMHH.
HccnenoBaTh 1 ONMUCHIBATh yCIIOBHS,
BIHUSIFOIITUE HA CKOPOCTh XUMHUYECKOMH
peaxnyu. ONUCBHIBATh YCIOBHS,
BIMSIIOIUE HA CKOPOCTb XMMHYECKON
peaxnuu. [IpoBoANUTE rpyNIoOBEIE
HaOJII0ZICHUS BO BPEMsI IIPOBE/ICHUS
JIEMOHCTPAIIOHHBIX OIBITOB.
YuacTBOBaTh B COBMECTHOM
00CYXIIEHUU PE3yIbTaTOB OIBITOB.
CoCTaBIATh TEPMOXUMHUIECCKHE
YpaBHEHHMsI peakuuil. Beraucisrs
TeruioBoH 3¢pekT peakmn 1Mo eé
TEPMOXUMHYECKOMY YPaBHEHHIO.
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O06001maTh 3HaHUS O PaCTBOPAX.
[TpoBoaUTH HAOIOACHUS 32
MTOBEJICHUEM BEIIECTB B PaCTBOpax, 3a
XUMHYECKIMH PEeaKIUsIMHU,
MIPOTEKAOIIMH B pacTBOPAX.
DopMynHpoBaTh OTPEIEICHUS
TIOHATHH «3JICKTPOIIITY,
«HEDJICKTPOJIHUT,
«3JTICKTPOJTUTAYCCKAS JUCCOLUAALIHS.
HccnenoBaTh CBOMCTBa pPacTBOPOB
AJIEKTPOJIUTOB.

Co0mroath mpaBuiia TCXHUKH
0e30MmacHOCTH. XapaKTepHU30BaTh
YCIIOBHS TEUEHUS PEaKIni B
pacTBOpax AMEKTPOIUTOB O KOHIIA.
OmnpenemnsaTs BO3MOXHOCTD
MIPOTEKAHUS PeaKIiii HOHHOTO
obmena. IIpoBOIHUTE TPYIITIOBEIE
HaOJIIOICHUS BO BPEMsT; TIPOBEICHHS
JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX
ombIToB. OOCYXk1aTh B TpyMax
pe3ynbTathl ONbITOB. OOBSACHATH
CYIIHOCTh PEAKIIMi HOHHOTO OOMEHA.
Pacrnio3HaBaTh U COCTABISATh PEAKIUH
HOHHOTO OOMeHa.

Paznen 2.
MHoroo6pa3ue
BEIICCTB

43

OOBSACHATH 3aKOHOMEPHOCTH U3Me-
HEHUS CBOWCTB HEMETAJIIOB B
nepruogax ¥ A-Tpyrmax.
XapakTepu30BaTh ralOTeHBI Ha
OCHOBE UX ITOJIO)KCHHS B
nepuoanueckor cucreme . U.
MenpeneeBa 1 0COOCHHOCTEH
CTPOEHUS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUs CBOIMCTB rajioreHoB Mo
HepuoIy U B A-rpymnmax.

OnuceiBaTh CBOMCTBA BEIIECTB B XOJI€
JIEMOHCTPAIIHOHHOTO H
71a00paTOPHOTO PKCIIEPUMEHTA.
Co0mroaTh TEXHUKY 0€30I1aCHOCTH.
Pacnio3HaBaTh OTMBITHBIM ITyTEM
COJISTHYIO KHCIIOTY H €€ COJIH,
OpoMuUbl, HOTUIBI.

Hcnonb3oBaTh NpUOOpeTEHHBIC
3HAHUA U YMEHHS B IPAKTUIECKOM Jie-
SITEILHOCTHU Y TIOBCETHEBHOM YKU3HU C
IEJIBbI0 OE€30MaCHOT0 00paIeHHS C
BEILIECTBAMH U MaTepHUaIaMu
HKOJIOTHYECKU TPAMOTHOTO MTOBEICHHS
B OKpY’Kalolel cpene.

BoruncnsTe MaccoByo 4010
PacTBOPEHHOTO BEILECTBA B pacTBOPE
XapakTepu3oBaTh 31€MEHTHI [VA-
rpymIiel (MOATPYIITE KUCIIOPOa) Ha
OCHOBE WX TTOJIOKECHHSI B IEPUOTAIEC-
ckoit cucreme J[. . Menneneesa u
0COOEHHOCTEHN CTPOCHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHUsS CBOMCTB 3J1eMeHTOB [V A-
IPYIIIBI 10 IEPUOLY U B A-TpyIiax.
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XapakTepu30BaTh aJUIOTPOIUIO
KHCJIOPO/a M CePhl KaK OAHY W3
MIPUIHH MHOTOOOPa3Hs BEIIECTB.
OnpenensaTs NPUHAICKHOCTD
BEIIIECTB K OMpPEAeNEHHOMY KIaccy
coeqnaennii. CommocTaBiIsITh CBOMCTBA
pa30aBIeHHON U KOHIIEHTPUPOBAHHOM
CcepHOi1 KucaoThl. Pacrio3HaBaTh
OTBITHBIM ITyTEM PacTBOPHI KHCIIOT,
Cynb(UABL, CYIbGUTHL, CYJIb(ATHI.
BBIYHCIIAT 0 XUMHYECKUM
YpaBHEHHSIM Maccy, 00beM U
KOJINYECTBO BEIIECTBA OJHOTO U3
MIPOAYKTOB PEaKINH II0 Macce
HCXOJIHOTO BEIIeCTBa, 00BEMY HITH
KOJIMYECTBY BEIIECTBA, CONEPIKAIIETO
ONPENEIIEHHYIO 010 IPUMECEH.
I'oTOBUTH KOMIIBIOTEPHEIE
MIPE3CHTAINH 110 TeME.
XapakTepu3oBaTh dJIeMEHTHl VA-
rpymnisl (MOATPYIIIBI a30Ta) HA OCHOBE
UX MOJIOKEHHUS B IEPUOANIECKON
cUcTeMe 1 0COOEHHOCTEH CTPOCHUS UX
aToMOB. OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB 3JIEMEHTOB V A-
rpymIsl. XapakTepu30BaTh
aimotponuo Gocdopa Kak OIHY U3
TMPUYIHH MHOTO00pa3usl BEMIECTB.
ConocTaBisiTh CBOMCTBA
pa30aBICHHON U KOHIIEHTPUPOBAHHOM
a30THOM KMCIIOTBHI.

CocCTaBIsATh ypaBHEHHS CTYICHUATOMN
JTUCCOIMAIINY Ha ipuMepe GpochopHOi
KHCJIOTHI. 3alUChIBATh YPABHEHUS
peaxImii B MOHHOM BHJIE C YKa3aHHEM
nepexoa eKTPOHOB. Pacno3HaBaTh
OTIBITHBIM ITyTEM aMMHUAK, PACTBOPEI
KHCJIOT, HUTpaT- U (pocdar-uoHBI, HOH
aMMOHUS. BEIYUCIIATE MacCcOBYIO
JIOJIFO pACTBOPEHHOTO BEIECTBA B
pactBope. [Tonb30BaThCs
nHpOpMaLMel U3 APyrux
HCTOYHUKOB JUIS MTOJITOTOBKU KPaTKUX
COOOIICHUH.

Xapakrepu3oBathb dJeMeHTHI [VA-
rpymnisl (IOATPYIIBI yTaepoa) Ha
OCHOBE HX ITOJIOKEHHS B TIEPUOIH-
YECKOU CHCTeME U OCOOCHHOCTEH
CTpoeHUs X aTOMOB. OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHUsI CBOICTB
anemMeHToB [VA-rpynmnsl.
XapakTepu30BaTh aJUIOTPOIUIO
yriepoja Kak OfHy U3 IPUYHH MHOTO-
0o0pa3sus BelecTs.

ComnocTaBNATh CBOHCTBa OKCHIIOB
yriaepoga W KpeMHUs, OOBICHATH
NPUYMHY WX pa3nuuus. JJoka3eIBaTh
KHCJIOTHBII XapaKTep BBICIINX
OKCHJIOB yTJIEpPOJa U KPEMHHUSI.
OcCyLIEeCTBISITh B3aUMOINPEBPAILICHUS
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KapOOHATOB U TMJIPOKapOOHATOB.
Pacnio3naBath OMBITHBIM ITyTEM
YTJIEKUCIIBIH ra3, KapOOHAT-HOHEL.
BBMMuCIATh M0 XUMHUECKAM
YpaBHEHHSIM Maccy, 00bEM HIIH
KOJIMYECTBO OJJHOTO U3 TPOIAYKTOB
PEaKIUK 10 Macce UCXOTHOTO
BEILECTBA, 00BEMY HIIH KOJIMYECTBY
BEILIECTBA, COJICPIKAILETO
OTpeIeIEHHYIO JIOJII0 TpuMeceit
XapakTepu30oBaTh METAJUIBI HA OCHOBE
UX TIOJIOKEHUS B IEPHOANIECKON
crcTeMe M 0COOCHHOCTEH CTPOCHUS UX
aToMOB. OOBSACHITH 3aKOHOMEPHOCTH
W3MEHEHHS CBOICTB METAIUIOB MO
nepuony u B A-rpynmnax. Mccienosatb
CBOHCTBa M3YyJYaeMbIX BEIECTB.
OOBSACHATD 3aBHCUMOCTD (PH3HMUECKIX
CBOHCTB METAJIOB OT BH/IA
XUMHYECKOH CBSI3U MEXKAY X
atromamu. Jloka3biBaTh aM(OTEPHBII
XapakTep OKCHIOB U TMIPOKCHIOB
amoMuHus U xenesa(lll).

CpaBHI/IBaTb OTHOIICHUEC U3YyUaCMbIX
METaJJIOB M OKCH/IOB METAIIJIOB K
BOJIE.

CpaBHUBATH OTHOILIICHUE THAPOKCHIOB
HaTpHs, KaJbIUs U aIFOMUHUS K
pacTBOpaM KHCIIOT U LIET0YeH.
Pacmio3HaBaTh OIBITHBIM IMYTEM
IMAPOKCHI-HOHBI, HOHBI Fe?* n Fe*.
Colbntofath TEXHUKY 0€3011acHOTO
oOpaleHns ¢ XUMHYECKOH OCYH0H U
71ab0paTOPHBIM 000PYIOBAaHHEM.
OCyIIecTBIATh PeakLuy,
MOATBEPKIAIOIIIE TEHETUUECKYIO
CBSI3b MEX/y HEOPTaHHIECKUMHU
COEIMHEHUSIMU.

O06001maTh 3HaHUS U JIeNaTh BBIBOJIBI O
3aKOHOMEPHOCTSIX M3MEHEHHH CBOHCTB
METaJUIOB B IIEpHO/IaX M A-Tpymax
MepUOINYECKON CUCTEMBI.
IIporHo3upoBaTh CBONCTBa
HEU3YUCHHBIX DJIEMCHTOB U UX
COEIMHEHUI Ha OCHOBE 3HAHUM O
MePHOINIECKOM 3aKOHE.

Braucnsate 1o XUMHYECKUM
YpaBHEHHSIM Maccy, 00bEM HIIH
KOJIMYECTBO OJJHOTO U3 TMPOAYKTOB
PeaKIuK 0 Macce UCXOAHOTO
BEIECTBA, 00bEMY HITH KOJIMUECTBY
BEILIECTBA, COJIEPIKAILETO
ONPEJeNIEHHYIO I0JII0 PUMECE.

Pazgen 3.
Kpatkwuii 0630p
BaKHEHIITNX
OpPTaHUYECKUX
BEIIIECTB

Hcnonb30BaTh BHYTpHU- U
MEXIPEIMETHBIE CBS3H.

CocCTaBIsATh MOJICKYIISIPHBIE U
CTPYKTYpHBIE (HhOPMYJITBI
YIIeBoA0POa0B. OnpenensTh
MIPHUHA/IJIC)KHOCTH BEIIECTBA K
OTIpeIeIEHHOMY KJIaCCY OPTaHHMYECKUX
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COEIUHEHU. 3auChIBaTh

YPaBHEHHs PEaKLMH 3aMEIEHUs H
HNPHUCOECTUHEHUS C

y4acTHEM OpPraHWYECKHX BEIECTB.
HabGmonars neMOHCTpHpyeMBbIe
omnbIThl. ONHCHIBATh CBOHCTBA
H3y4aeMbIX BEIIECTB HA OCHOBE
HaOJIIOZICHUH 32 X NPEBPAILCHUSIMH.
Y4acTBOBaTh B COBMECTHOM
00CYXJICHUH Pe3yJIbTaTOB OIBITOB.
IIpoBOIUTH KaueCTBEHHBIE pEaKIUK Ha
HEKOTOpbIE OPraHUUECKUE BEIECTBA.
[Tonb3oBateecst uHpopManmeir u3
JPYTHUX HCTOYHHUKOB TSl TOATOTOBKH
KpaTKux cooOmeHuii. ['oToBUTH
KOMIBIOTEPHBIE TPE3EHTALIMH IO TEME.

HUroro

68
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