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Hloacnumenvnas 3anucka.

Pabouvast mporpamma 1Mo XMMHH JJII OCHOBHOMW IIIKOJIBI COCTAaBJICHA HAa OCHOBE: TPeOOBaHUU K
pe3ysibTaTaM OCHOBHOTO 0O0miero oOpa3oBaHUs, NPEICTABICHHBIX B (efepalbHOM TrOCYyAapCTBEHHOM
00pa3zoBaTesIbHOM CTaHJapTe 00IIero 0Opa30BaHMUs.

s cocraBneHus: paboyeil mporpaMmbl BBIOpaHa aBTOpPCKasl MporpaMma Kypca XuMuu it 8-9
KJIacCOB o0mieoOpa3oBaTenbHbiXx yupexaenuid / H.H. T'apa — M.: IlpocBemenne, 2013. [lanHas
IporpaMMa COOTBETCTBYET (henepaJbHOMY TOCYJapCTBEHHOMY CTaHIApTy, COCTaBlieHA HAa OCHOBAHHHU
NPUMEPHBIX TporpamMm. JlJis peanu3anil COJACpKAHUS MPOrPaMMbl UMEETCS y4eOHO—METOIMICCKHIA
KOMIUIEKT JJIsl yJamuxcs U yautens. [lpenogaBanue ocyecTBIsIeTCsl B CICIHATN3UPOBAHHOM KaOUHETe
XUMUH.

OcHOBHbIE Ye1u U3y4eHUs] XUMUU HAIIPaBIICHBI:

J HA OcBOeHUe 8adiCHeluwux 3HaHuli 00 OCHOBHBIX IMOHATHSX M 3aKOHaX XHUMMHH,

XUMHYECKON CUMBOIIUKE;

J Ha o6nadeHue ymeHusmu HAOMIOAATh XWMHYECKHE SIBJICHUS, NPOBOJIUTH

XUMHYECKUN IKCIEPUMEHT, MPOU3BOJIUTH pacueThl Ha OCHOBE XMMHUYECKUX (POpPMYN BEUIECTB U

YPaBHEHU XUMHYECKUX PEAKIIUI;

J Ha pa3eumue TIO3HABATEIBHBIX WHTEPECOB M MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B

nporiecce MPOBEACHUS XUMHUECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIILHOTO MPHOOPETCHUST 3HAHNUH B

COOTBETCTBUH C BOSHUKAIOIIMMHU KU3HEHHBIMH MTOTPEOHOCTAMU;

. Ha 60ocnumawnue OTHOIIEHUS K XHUMHH Kak K OJHOMY U3 (yHIaMEHTAIbHBIX

KOMITOHEHTOB €CTECTBO3HAHHUS U DJIEMEHTY 00IIeYeTI0OBeUeCKON KYIbTYPHI;

. Ha NpuMeHeHUue NOJNYYeHHbIX 3HAHUU U YMeHull JJIsi 0e30MacHOr0 HCIOJIb30BaHUS

BEIIECTB W MaTepUAIOB B OBITY, CEJIBCKOM XO3SIICTBE M Ha MPOU3BOJACTBE, pEIICHUS

MPAKTUYECKUX 3a/7ad B TOBCETHEBHOW KHU3HU, MPEIYNPEXKICHUS SIBICHUN, HAHOCSIIUX Bpea

3/I0pOBBIO YEJIOBEKA U OKPYKaIoIllee Cpee.

OpHolt W3 BaXHEHIIMX 3a/a4 OCHOBHOTO OOHIero oO0Opa3oBaHMs SIBISIETCS IOATOTOBKA
00y4aronuxcsi K OCO3HAHHOMY U OTBETCTBEHHOMY BBHIOODPY >KM3HEHHOTO M MPOQECCHOHATBHOTO MYTH.
OO0yyvaronuecs JTOJDKHBI HAYYUTHCS CAMOCTOSITENIBHO CTABUTH €N U ONPENEATh MyTH UX JOCTHUIKCHHS,
HCIIOJIb30BaTh IPUOOPETEHHBIN B IIKOJIE OMBIT B peaibHOM KU3HHU, 32 paMKaMH y4eOHOT0 Mmpoliecca.

XuMUsL Kak ydeOHBIA TIpeIMET BHOCHT CYIISCTBEHHBIA BKJAJ B BOCHUTAHHEC W pa3BHUTHE
0o0ydaromuxcsi; OHa MpHU3BaHA BOOPYKUTh MX OCHOBAMHM XUMHUYECKHX 3HAHUW, HEOOXOIMMBIX JUIS
MOBCEIHEBHOM >KM3HH, 3aJI0KUTh (DYHAAMEHT Ui aTbHEHIEro COBEpIICHCTBOBAHUS JTUX 3HAHWM, a
TaK)Ke CIocoOCTBOBaTh 0€30MaCHOMY IMOBEACHUIO B OKpY)KaoIlel cpefie U OepekHOMY OTHOIICHHIO K
Hell. Pa3BuTue nmo3HaBaTeIbHBIX UHTEPECOB B MPOIIECCE CAMOCTOSITEILHOTO MPUOOPETEHUSI XUMUYECKUX
3HaHWUN U UCTIOJH30BAHUE PA3TUYHBIX HCTOYHUKOB MH(GOPMAIIUH, B TOM YHCII€ KOMITBIOTEPHBIX.
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Bocnuranne yOexIeHHOCTH B MO3WTHBHOM pPOJM XUMHHM B JKU3HHU COBPEMEHHOIO OOIIECTBa,
HEO0XO0IMMOCTH XUMHUYECKH IPAMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U OKpYXAroIlei cpee.
B aBTOpCKYIO ITpOrpamMMy BHECEHBI HEKOTOPHIC U3MEHCHUSI.
PesepBHOE Bpems (5 4acoOB) HCIIONIB3YETCS CIICAYIONIMM 00pa3oM:
¢ luac — ©Ha mpoBeneHue obOoOmarmero ypoka mo teme «llepBoHauanbHBIE
XUMHNYCCKHUEC ITOHATUA»
¢ luac - Ha peleHue pacyeTHeIX 3angad  «HaxokaeHwe MaccoBOM J10JIH
pPacTBOPEHHOTO BEIIECTBA B pacTBOpE. BhIdnciieHne Macchl pacTBOPEHHOTO BEIIECTBA M BOJBI JJIS
IIPUTOTOBIICHHSI PACTBOPA OMPEICIICHHON KOHIICHTPAIHI)
¢ 1 wac - Ha mpoBeneHue o06oOmIarOIIEro ypoka mo Teme «BaxHeimme Kiaccel
HEOPraHUYECKUX COCIMHEHUI
. lyac — Ha poBeIeHHEe 000OIIANOIIET0 YPOKa 3a Kype XMMHH 8 Kilacca
. 1 yac — Ha IpOBEJICHNE UTOTOBOTO TECTUPOBAHMUS 33 KypC XUMHH 8§ Kilacca
Oo0ocHoBaHue: IIpyu H3YUYCHUHW Ha3BAHHLIX TEM HCAOCTATOYHO BPCMCHU MJId MPOBCACHUA
0000MIAIONINX YPOKOB M YPOKOB IO PEIICHHIO PACUETHBIX M KAa4eCTBEHHBIX 33Jad, a YPOKH I3TH
HEOOXO/MMBI, TaK KaK HaIllpaBJICHbl Ha peau3allii0 BOXHEHIINX TPEOOBAaHMN K 3HAHUSAM YYaIIUXCS —
NpUMEHEHHE TONy4eHHbIX YYJl /s BBINOJHEHHS TPECHHPOBOYHBIX YINPAKHEHHH WM TOATOTOBKE K
KOHTPOJIBHOU paboTte. O000IIaoIIee TECTUPOBAHKE ITO3BOJISET BBISIBUTH CTEIICHD OBJIAJICHUS yUAIIHMHUCS
S3HAaHUAMU 110 OCHOBHBIM BOIIpOCaM KypcCa OpI‘aHH‘ICCKOﬁ XHUMHH, TOTOBHOCTB K Cc1a4€ EI'D o xumumu.
dopMynupoBKa Ha3BaHUH pa3/esioB U TEM COOTBETCTBYET aBTOPCKOW mporpamme. Bee
paKkTUYeCKHe pabOThl, IEMOHCTPALIUH, 1a00paTOPHBIE ONBITHI B3AThl U3 IPOTrPAMMBI Kypca XUMUU JUIS

8-9 kmaccon aBTopa H.H. I'apa.

Oouiaa xapakmepucmuka yueoHo020 npeomema.

B coneprkanuu TaHHOTO Kypca MpeACTaBIeHbl OCHOBOMOJIATaoINE TEOPETUIECKUE CBEICHMUS 110
XUMHH, BKJIIOYAIOIINE U3YYEHHUE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTU HUX CBOMCTB OT CTPOEHUS,
UCCJIEIOBAHNE 3aKOHOMEPHOCTEH XMMHYECKHX IIPEBpAllCHUN W IIyTEH YIpaBICHUS HMMHU B LEIAX
MIOJIyYEHUS BEIIECTB, MAaTEPUAIIOB, SHEPTUU.

Conepxanue y4eOHOro NpeIAMETa BKIIOYACT CBEACHUS O HEOPraHWYEeCKHX BeIecTBaX, HX
CTPOEHMHM M CBOMCTBaxX, a TakXKe XHMHUYECKHX IIpoleccax, MPOTEKAIOIIUX B OKPYXKAIOLIEM MHUDE.
Haubonee cioxubie aneMeHTsl @yHIaMEHTAIBHOTO siipa coAep KaHMs 001Iero oOpa3oBaHus M0 XUMUH,
TaKhe, KaK OCHOBBl OpPraHMYECKON M TNPOMBIIUIEHHON XMMHH, TMEPEHECEHBl B IMPOrpaMMy CpeAaHeH
(moHO#) 00111e00pa30BaTENBHOMN IIKOJIBI.

TeopeTnueckyro OCHOBY M3y4€HHS HEOPTaHWYECKOM XMMHUH COCTABIJISIET aTOMHO-MOJIEKYISIPHOE
yueHue, nepuoanyeckuil 3akon /.M. MenzaeneeBa ¢ KpaTKUMHU CBEICHUSIMH O CTPOEHHH aTOMOB, BHJIAaX

XHUMHYECKOMN CBA3U, 3dKOHOMCPHOCTAX MPOTCKAHUN XUMHWYCCKUX peaxunﬁ.
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B m3yueHnm xypca 3HA4MTENIbHA POJIb OTBOJUTCA XMUMHUYECKOMY DKCIIEPUMEHTY: IPOBEICHUIO
NPaKTUYECKUX U Ja0OpaTOpHBIX pabOT M OMUCAHMIO MX PE3yJbTAaTOB; COOJIIOJCHHIO HOPM M TpPaBUII
IIOBEJICHUS B XMMUYECKUX J1aOOpaTOPHSIX.

Onucanue mecma yueonozo npeomema «Xumus» 6 yueoOHOM niane

Oco0eHHOCTH COJEpKaHUsl Kypca «XUMHUsI» SBISIIOTCSA IIaBHOM MPUYMHOM TOTO, YTO B y4eOHOM ILIaHE
MBOY «Illenpsatopckass COI» 3TOT mpeaMeT MOSABIAETCS MOCICTHUM B Py €CTECTBEHHOHAYYHBIX
JTUCIUIUINH, TOCKOJIBKY JJIE €r0 OCBOCHHS IIKOJBHHUKHM JOJKHBI 00Ja/laTh HE TOJBKO OIpelIeIeHHBIM
3amacoM IMpe/BAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO H JOCTATOYHO XOPOILIO Pa3BUTHIM
a0CTPaKTHBIM MBILIUICHUEM.

B cootBercTBHM ¢ yueOHbIM 1aHOM MBOY «llenbsropckas COI» Ha n3ydeHne XUMHUH B 8

KJIacce OTBOJAMTCS 2 Yaca B Heaenmo, 70 yacoB B roj, B 9 kimacce — 2 yaca B Hezielnmto (68 JacoB).

Pezynomamul oceoenus yueonozo npeomema «Xumusy.
N3ydyenne XuMUM B OCHOBHOHM IIKOJE JAeT BO3MOXHOCTh JOCTHUYb CJIEAYIOIIMX PE3yIbTaTOB B
HAIpPaBIECHUU JUYHOCTHOTO Pa3BUTHUSA:

1. BOCIIUTAHHE POCCHICKON TPa)KTaHCKOW HMICHTUYHOCTU: MATPUOTU3MA, JIOOBH WU
yBakeHHI0 K OTeuecTBy, 4yBCTBa FOPAOCTH 3a CBOIO Po/luHy, 32 pOCCUICKYI0 XMMUUYECKYIO HAYKY;

2. (dbopMUpOBaHHE LIETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHUSl HAayKHM U OOIIECTBEHHOH MPaKTUKHU, a TAKXKE COLHAIBLHOMY, KYJIbTypHOMY,
S3BIKOBOMY U TyXOBHOMY MHOT000pa3ui0 COBPEMEHHOTO MUPA;

3. (¢bopMHpOBaHHE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U
CITOCOOHOCTH K CaMOpa3BUTHIO M CaMOOOpa30BaHHUIO HAa OCHOBE MOTHBAIUU K OOYYCHHIO H
MO3HAHUIO, BbIOOpPY MNpOodUIBHOrO 00pa30BaHUS Ha OCHOBE MH(OPMAIMM O CYLIECTBYIOIIHUX
npodeccusix U JMYHBIX MPO(PECCHOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOEHUIO
WHAMBUAYAJIbHON 00pa30BaTEIbHOM TPAeKTOPUU C YYETOM YCTOWYHUBBIX I1O3HABATEIbHBIX
MHTEPECOB;

4. ¢dopmMHpoBaHHE KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B  00pa30BaTENIbHOM,
0O0I1IeCTBEHHO MOJIE3HOM, yueOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOHN M IPYTrUX BUAAX JIEATEIbHOCTH;

5. (dhopMupOBaHUE MMOHUMAHHS IIEHHOCTH 3JI0POBOTO M 0€301acHOro 00pasa KU3HHU;
YCBOEHHE MPABUJI UHAMBHUIYAJIbHOTO M KOJUIEKTMBHOI'O O€30MaCHOTO MOBEJEHHS B UYpe3BbIUaliHBIX
CUTYaIUAX, YTPOXKAIOIIUX KU3HU U 3T0POBBIO JIIOJEH;

6. (dbopmHpoBaHKE MO3HABATENBbHON M HMH()OPMAIMOHHOW KYJIBTYpbl, B TOM YHCIIE
pa3BUTHE HABBIKOB CaMOCTOSITENIbHOM pabOThI C y4EeOHBIMH MOCOOMSIMH, KHUTAMHU, JOCTYITHBIMU

HHCTPYMCHTAMU U TCXHUYCCKUMHU CPCACTBAMU I/IH(i)OpMaHI/IOHHBIX TeXHOHOFHfI;



7. (dbopMHpOBaHKE OCHOB 3KOJIOTUYECKOTO CO3HAHMS Ha OCHOBE MPU3HAHUS LIECHHOCTH
KHU3HH BO BCeX €€ MPOSBJICHUSAX M HEOOXOAMMOCTH OTBETCTBEHHOIO, OEPEXHOr0 OTHOLICHHS K
OKpYXalolllei cpee;

8. pa3sBUTHE TOTOBHOCTH K PELICHUIO TBOPYECKMX 3a/]ady, YMEHHUS HaXOJIUTb
a/ICKBaTHBIE CIIOCOOBI TOBEACHUS M B3aUMOJCHCTBUS C NapTHEpaMH BO BpeMs ydeOHOH u
BHEY4YEOHOW JIEATEIbHOCTH, CHOCOOHOCTH OIICHHWBATh MPOOJEMHBIE CUTYAIllMd M OIEPaTHBHO
NPUHUMATh OTBETCTBEHHBIC PEIICHHS B Pa3IMYHBIX MPOIYKTHBHBIX BHJIAX AEATEIBbHOCTH (ydeOHas
IIOUCKOBO-UCCIIEI0BATEIbCKas, KITyOHasl, IPOEKTHAsA, KPY>KKOBas U T. II. )

MeTtanpeAMeTHBIMH  pe3yJbTaTaMH OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHON IpPOTrpaMMbI
OCHOBHOTO 00111eT0 00pa30BaHUsl SBISIOTCS:

1. OBJI/ICHUE HAaBBIKAMH CaMOCTOSITEIFHOTO TNPHOOPETeHHsT HOBBIX  3HAHMIA,
OpraHu3aly yueOHOM IesITeIbHOCTH, IOUCKA CPE/ICTB €€ OCYILEeCTBICHUS;

2. YMEHHUE IUIAHUPOBaTh IYTH JOCTM)KEHUS LieJed Ha OCHOBE CaMOCTOSATEIBHOIO
aHaJM3a YCIOBUH M CPEICTB UX TOCTH)KEHUS, BBIICIATH ATbTEPHATUBHBIE CITOCOOBI TOCTHUKECHUS
[eJIM U BBIOMpaTh Hanbosnee d3PPeKTUBHBIN crI0c00, OCYIIECTBIIATH MO3HABATEIBHYIO peQIICKCHIO
B OTHOILLEHUHU JCHCTBUH 110 pEIIEHUIO YUeOHBIX 1 TT03HABATENIbHBIX 3a/1a4.

3. YMEHHUE IMOHUMAaTh IpOoOJeMy, CTaBUTh BOINPOCHI, BBIIBUIATh T'MIIOTE3Y, AaBaTh
OlpejesieHue TMOHATHUAM, KIAcCU(PUUUPOBATh, CTPYKTYpUpOBaTh Marepual, IpPOBOAUTH
SKCIIEPUMEHTHI, apryMEHTUPOBaTh COOCTBEHHYIO MO3MIMIO, (OPMYIUPOBAaTh BBIBOJIBI MU
3aKJIFOYEHNS;

4. YMEHHE COOTHOCUTb CBOM JECHCTBHS C IUIAHUPYEMBIMH  DPE3yJbTaTaMH,
OCYILIECTBIISITH KOHTPOJIb CBOEH JEATENILHOCTH B MPOLIECCE TOCTHKEHUS pPe3ysIbTaTa, ONpeaesiTh
CHocoObl JEHCTBUI B paMKaX MNPEUIOKEHHBIX YCIOBUHW M TpeOOBaHHM, KOPPEKTUPOBATh CBOU
JEMCTBHS B COOTBETCTBUM C U3MEHSIOILEHCS CUTYyallueH;

S. dbopmMHUpoBaHHE U pPa3BUTHE KOMIIETEHTHOCTH B 00JacTH HUCHOJIb30BaHUS
MHCTPYMEHTOB M TEXHUYECKHMX CpEACTB HH(OPMALMOHHBIX TEXHOJOIMH (KOMIBIOTEPOB H
MIPOrpaMMHOTO OOecreyeHusl) Kak MHCTPYMEHTaJIbHO OCHOBBI Pa3BUTHS KOMMYHUKATHBHBIX U
M03HABATENIbHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUIA;

6. YMEHHUE CO3[aBaTh, IPUMEHATh U NMPEoOpPa30BbIBATh 3HAKM M CHUMBOJIbI, MOJIEIH U
CXEMBI JIJIs pelieHus yueOHbIX U MO3HABaTeIbHBIX 3a7a4;

7. yMEHHE U3BJIEKaTh MHPOPMAILMIO U3 PA3JINYHBIX UCTOYHUKOB (BKJIIOYasi Cpe/CTBa
MaccoBOi MH(OpMaIK, KOMIAKT-IUCKU yueOHOro Ha3HaueHus, pecypcbl HTepHeTa), cBOOOAHO
MOJIb30BaThCsl CIPABOYHOM JIUTEPATYpPOii, B TOM YHUCIIE M HA AIEKTPOHHBIX HOCUTENSX, COONIIOIATh

HOPMBI HH(POPMAITMOHHON H30UPATETLHOCTH, ITHKH;



8. YMEHUE Ha IPAKTUKE II0JIb30BAaTbCA OCHOBHBIMM JIOTMYECKUMHU IPUEMAMHU,
MeTOAaMy HaOJIOACHUS, MOACTHUPOBAHUS, OOBSICHEHUS, PEIIEHHUs MPOOJIeM, IPOTHO3ZUPOBAHUS U
Ap-;

9. YMEHUE OPraHU30BBIBATH CBOI JKM3Hb B COOTBETCTBUU C IPEACTABICHUAMU O
3I0pOBOM 00pa3e >KM3HHM, IpaBax U 00S3aHHOCTAX I'PaXTaHUHA, IIEHHOCTSAX OBITHS, KYJIbTYpPhI U

COLIMAJIBHOTO B3aUMOJICHCTBUS;

10. YMCHHC BBIIIOJIHATE ITO3HABATCIIBHBIC U IMPAKTUYCCKUC 3adaHUA, B TOM YHCIIC
IIPOCKTHBIC,
11. YMCHHUE CaMOCTOATCIIPHO M apryMCHTHPOBAHHO OLCHHUBATh CBOHU ,HeﬁCTBHH u

JEWCTBUSL OAHOKJIACCHUKOB, COJIEPIKATEIbHO OOOCHOBBIBAas MPABMIIBHOCTh HJIM OMIMOOYHOCTD
pe3yabTata M crocoba JeiCTBHA, aJeKBATHO OICHMBATh OOBEKTHBHYIO TPYIHOCTh KaK MeEpy
(aKTUYECKOro WIM MPEeANoJiaraéMoro pacxoia pecypcoB Ha pELIeHHE 33a/JadyM, a TakkKe CBOU
BO3MOKHOCTH B JOCTH>KEHUH LIEJIN OIPEICIEHHON CII0KHOCTH;

12. ymenwme pabortaTh B rpymnme — 3pQGEeKTHBHO COTPYAHUYATH U B3aUMOJICHCTBOBATH HA
OCHOBE KOOPJAMHAIIMM DPA3UYHBIX TMO3UIMA NpPU BBIPAOOTKE OOIIEro pemieHusi B COBMECTHOU
NeSITeIbHOCTH; CIIyIlaTh MapTHepa, (OpMYyIMpOBaTb U apryMEHTHPOBaTb CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3UIMIO U KOOPAMHUPOBATh €€ C IO3ULIUU TApTHEPOB, B TOM YHCIIE
B CUTyallUu CTOJKHOBEHMSI MHTEPECOB; MPOJYKTHUBHO pa3peliaTb KOH(IMKTHI Ha OCHOBE ydeTa
MHTEPECOB U IO3ULUN BCEX €ro Y4YacCTHHMKOB, IOMCKA U OLEHKU albTEPHATHUBHBIX CIOCOOOB
paspelieHns: KOH(IUKTOB.

IIpeaMeTHbIMH pe3yabTaTamMu ocBoeHUsI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO
o01ero 00pa3oBaHusl SBIISIOTCS:

1. popmupoBaHue NepBOHAYAIBHBIX CHUCTEMAaTU3HPOBAHHBIX IMPEJICTABICHUNA O BEILECTBaX,
UX [PEBPAlICHUSIX M NPAKTUYECKOM IPUMEHEHHMM; OBJIAJICHUE MOHATUMHBIM alnapaTtoM M
CHUMBOJINYECKUM SI3BIKOM XHMUU;

2. OCO3HaHHWE OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHUYECKOW HayKh Kak oOmactu
COBPEMEHHOT0 €CTECTBO3HAHMS, XMMHMYECKUX IMPEBpPALICHUH OpraHMYeCKUX W HEOPraHWYEeCKUX
BEIIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH JKMBOW M HEXHUBOW NMPHUPOJIBI; YIIyOsIeHUe NpeCcTaBIeHu o
MaTepUaIbHOM €IUHCTBE MUPA;

3. OBJaJeHNEe OCHOBAMH XWMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh W
OOBEKTUBHO OLEHUBATh >KU3HEHHbIE CUTYallW, CBSI3aHHBIE C XUMHUEH, HaBbIKaMU 0€30MacHOTO
oOpaleHus C BEIIEeCTBaMHM, HCIIOJIb3YEeMbIMH B TOBCEIHEBHOW JKM3HU; YMEHHEM aHAIW3UPOBATH U
IUTAHUPOBATh SKOJIOTMYECKH 0e30IacHOe MOBEICHUE B LENAX COEpPEeKEHHS 310pPOBbs U OKPY)KaIoLIeH

CpeIbl;



4. GpopMupOoBaHME YMEHHMH YyCTaHABIMBAaTh CBSI3M MEXKIy pEaIbHO HaOII0IaeMBbIMU
XMUMHUYECKUMHU SIBICHUSMH M TPOLIECCAMH, MPOUCXOISIIIUMH B MHKPOMHUpPE, OOBSCHATH MPHYUHEI
MHOT000pa3usi BELIeCTB, 3aBUCHMOCTh MX CBOWMCTB OT COCTaBa M CTPOCHHSA, @ TaK)KE 3aBHCHUMOCTD
NPUMEHEHHS BEIECTB OT MX CBOMCTB;

5. mpuoOpeTeHHsT OmbITa HCIOJIB30BAaHMUS PA3IMYHBIX METOJOB M3YYEHHUS BEIIECTB;
HaOJIIOJICHUS 332 UX MPEBPALICHUSIMH IPU MPOBEICHUN HECIOKHBIX XUMHUYECKUX 3KCIIEPUMEHTOB C
UCTIOJIb30BaHUEM J1a00paTOPHOTO 000PYIOBaHUS U IPUOOPOB;

6. yMeHHe OKa3blBaTh IEPBYIO ITOMOINL IIPU OTPABICHUAX, OXKOTax W JPYrHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U J1Ja0OpaTOpHBIM 000pYIOBaHUEM;

7. oBnameHue mnpuemMaMu  paboTbl ¢ MHPOpPMALMEHl  XMMHYECKOTO  COJep)KaHus,
NpEeCTaBICHHON B pa3Ho (¢opme (B BHAE TEKCTa, (GopMyl, rpauKoB, TAOINYHBIX JaHHBIX, CXEM,
doTorpaduii u ap.)

8. co3manne OCHOBHI Uil (OPMHUPOBAHUS HHTEpPECa K PACHIMPEHUIO M YIIIyOJICHHIO
XMMHYECKUX 3HAHMA M BBHIOOpAa XMMHUHU KaK MPOQPHIBLHOTO MpeAMETa MPH IEePeXoje Ha CTYICHb
cpenHero (moiHOTO) oOmero oOpa3oBaHWs, a B JaJIbHEWIIEM H B KadecTBE CQepbl CBOE
npodeccHoHaIbHON AEATEILHOCTH;

9. dopmupoBanue npeacTaBICHUN O 3HAUCHUN XUMHYECKOM HAyKU B PEILICHUN COBPEMEHHBIX
HKOJIOTHYECKUX TpoOJIeM, B TOM YHCIE€ B MPEIOTBPAIIEHUH TEXHOTCHHBIX M HKOJIOTHYECKUX

Karactpod.

Conep:xanue yueOHOro npeamera « XuMmsi»

8 kiracc.

Pasznen 1. OcHOBHBIE TOHATHA XMMHH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NPeACTABICHHU)

IIpeamer xmMuu. XWMMHsS Kak 4acThb €CTECTBO3HaHUA. BemectBa m ux cBoicTBa. Ywncrbie
BEIIeCTBAa M cMecu. MeTosbl MO3HaHUS B XMMMHU: HAOIIOJeHHE, SKCepuMeHT. Ilpuemsl Ge3omacHo
paboThl ¢ 00opyaoBaHUEM U BemecTBaMu. CTpoeHHe MIaMeHH.

Uucrele BemectBa UM cMmecH. CrHocoObl OYMCTKM BEIIECTB: OTCTaMBaHHE, (UIBTPOBAHUE,
BBINIAPUBAHNE, KPUCTAUIA3ALMsA, AUCTWILIALNA. DPU3NUYECKHE M XMMHUYECKHE SIBICHUS. XUMUYECKHE
peakuuu. IIpM3HAKM XUMUYECKHX PpEAaKUUH M YCIOBUS BO3HMKHOBEHUS M TEUCHHUS XUMHUYECKUX
peakuuii.

ATOMBI, MOJIEKYJIbl M HOHBL. BemecTBa MOJEKYJISIPHOTO W HEMOJIEKYJISPHOIO CTPOCHHS.
Kpucrannumueckue u amopdHble BemiectBa. Kpucraminyeckue pelieTKd: HOHHAs, aTOMHas U
MosekyssipHas. [IpocTeie W ClIOXXHBIE BelIeCTBA. XHMMHYECKHM B3JIE€MEHT. MeTamibl U HeMeTaJllbl.
AtomHas eauHuMna maccbl. OTHOCUTENbHAs aTOMHas Macca.  SI3bIK XMMUU. 3HAKM XMUMHUYECKHUX

SJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEILIECTBA. XHMMHYECKHE (I)OpMy.HBI. OtHOocHUTEILHAS
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MoJIeKyJsipHasi Macca. KadecTBEHHbIH M KOJIMYECTBEHHBI COCTaB BEIIECTBA. BpIUMCIEHHS IO
XUMHYeCcKHM (hopmynam. MaccoBast 10711 XUMHUYECKOTO JIEMEHTA B CIIOKHOM BEIIECTBE.

BanentHocts XuMuyeckux 3ieMeHTOB. OmnpeneneHHe BaJIGHTHOCTU 3JIEMEHTOB IO (Gopmysiam
OuHapHbIX coequHeHui. CocTaBleHne XUMUUECKUX (POopMyT OMHAPHBIX COEAMHEHUN MO BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YUEHHE. 3aKOH COXpaHEHUS Macchl BemlecTB. JKU3Hb U AESITEIbHOCTD
M.B. JlomoHOCOBa. XMMHUYECKHUE YPaBHEHHUs. TUIIBI XUMUYECKUX PEAKIIUi.

Kucnopon. Haxoxnenne B mnpupone. llomydenue kuciaopoga B J1abopaTopuu U
IPOMBINUIEHHOCTH. @Du3nueckre W XHMHYECKHE CBOWCTBa Kuciopoaa. [openwue. Oxkcunpl.
[Ipumenenue kucinopona. Kpyropopor kuciopoaa B npupoae. O30H, atotponus kuciopoaa. Boznyx u
€ro cocTaB. 3amTa aTMOC(EepHOro BO3/ayXa OT 3arpsi3HCHHM.

Bonopon. Haxoxnenue B npupoe. [lonydenrne Bogopoia B 1aO0OPaTOPUH U MPOMBIIUICHHOCTH.
du3nyeckue U XMMHYECKHE CBOICTBa Bojopona. Bomopoa — BoccraHoBUTeNnb. Mepbl 0€30MacHOCTH
npu pabote ¢ Bogopoaom. [Ipumenenne Bogoposa.

Boma. Meroas!l onpenesieHHst cocTaBa BOAbI — aHAIN3 U cUHTE3. PU3NYECKHE CBOMCTBA BOBI.
Bogna B npupojie u cnocoObl €€ OYUCTKU. Adpaius BoJbl. XUMHUYECKHE CBOMCTBA BOJbI. [IpuMenenune
BoAbl. Boma — pactBoputens. PacTtBopuMocCTh BemiecTB B BojJe. MaccoBasi A0Js pacTBOPEHHOI'O
BEILECTBA.

KonuuectBennsle oTHOIIEeHNs B xumuu. KonuuectBo BemectBa. Moib. MosnsipHas macca. 3akoH
ABorazapo. Mosipubiit 00beM razoB. OTHOCUTEIbHAS TIOTHOCTH ra30B. OOBEMHBIE OTHOIICHUS Ta30B
IIPU XUMUYECKHUX PEAKIMSIX.

Baxueliime Knaccel HEOpPraHMYeCKUX coequHeHuil. OKCHABL: COCTaB, KJIaCCH(UKAIMAL.
OcHoBHbIE U KHCIOTHBIE OKcuibl. HomeHkiatypa okcugoB. @U3MYeCKUe U XMMUYECKHE CBOMCTBA,
MIOJIy4eHUE U IPUMEHEHUE OKCUIOB.

I'mapoxcunel. Knaccudukarus rugpokcuioB. OcHoBanus. Cocras. 1llenoun u HepacTBopuUMbIE
ocHoBaHusA. Howmenkiarypa. @Pusnyeckue M XMUMHUYECKHME CBOWCTBA OCHOBaHUW. Peaknus
HelTpanuzanuu. [lonydyeHue u npruMeHeHne ocHOBaHUM. AM(OTEpHbIE OKCHUBI U THUIPOKCH/IBI.

Kucnotrel. Cocras. Knaccudukamnus. Homenknarypa. dusnyeckue u XUMHUYECKHE CBOMCTBA
KHUCIIOT. BBITECHUTENBHBIN psiJi METAJUIOB.

Counu. Cocras. Knaccudukanus. Homenknarypa. @usnueckue cBoiCTBa coseil. PactBopumocth
coneil B Bojie. XuMHueckue cBoiicta coseid. CriocoOrl monyuenus coneil. [lpumenenue conei.

I'eneTndeckas CBA3b MEXKy OCHOBHBIMH KJIAaCCAMU HEOPraHWYECKHUX COEAMHEHUMN.

JNemoncTpanuu. O3HaKOMJIEHHE C OOpa3llaMd MPOCTHIX M CIOXKHBIX BemecTB. CrocoOsbl
OYHUCTKH BEILECTB: KPUCTAJUIM3ALINSA, AUCTHIUILINSA, XpoMaTorpadusi. ONbITHI, MOATBEPKIAAIOIINE 3aKOH

COXpPAaHCHUA MACChl BEIICCTB.



[Tony4yenue u cobupaHue KUCIOpOa METOIOM BBITECHEHHS BO3AyXa U Bozbl. OmpeneneHue
cocTaBa Bo3ayxa. Konnekyus Heghmu, KameHHO20 Yl U NPOOYKMO8 UX nepepadbomxu.

[Tonyuyenue Bogopona B annapare Kuna, npoBepka BoJopoaa Ha YUCTOTY, FTOPEHHUE BOJOPOAA,
coOupaHue BOAOPOJa METOAOM BBITECHEHHUS BO3lyXa U BOJBI.

Amnanu3s Bojbl. CHHTE3 BOJIBI.
3HAKOMCTBO ¢ 00pa3liaMu OKCUI0B, KUCJIOT, OCHOBaHMM U coneil. Heltpanuzauus ménoun
KHCJIOTOM B MPUCYTCTBUU UHIUKATOPA.

JlabopaTopHble onbIThl. PaccMoTpeHne BemecTB ¢ pa3inuyHbIMUA (PU3NUECKUMH CBONCTBAMHU.
Pa3nenenue cMmecu ¢ nomotsto MarauTa. [Ipumepsr pusndecknx U XuMu4eckux spieHuil. Peakiuu,
WITIOCTPUPYIOIIME OCHOBHBIE IPU3HAKK XapaKTePHBIX peakinu. Pa3nokenue oCHOBHOTO KapOoHara
meau (11). Peakuust 3amenieHus Meu xKejie30M.

O3zHakoMJieHHEe ¢ 00pa3aMi OKCHJIOB.

BsaunmoneiictBre Bogopoaa ¢ okcuaom meau (11).

OnBITHL, TOATBEPKIAIONINE XUMUYECKHUE CBOMCTBA KUCIIOT, OCHOBAHHIA.

IIpakTHyeckne padboThI

o [IpaBuna TexHuku 6e30MacHOCTU Ipu paboTe B XUMU4YecKoM kabuHeTe. O3HaAKOMIICHUE C
71a060paTOPHBIM 000PYTIOBAaHUEM.

e OuncTKa 3arpsA3HEHHON IOBApEHHOMN COJIH.

e [IonyueHne u CBOMCTBA KMCIOPOJa

e [TonyueHre BOOOpOAA U U3yYEHUE €r0 CBONCTB.

e [IpuroroBiieHHE PaCTBOPOB COJIEH C OIIPENEIEHHON MAaCCOBOM 10JIEH pacTBOPEHHOTO
BEILIECTBA.

e Pemienne skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCITMHEHUI».

Pacuernbie 3agaumn:

Brruncienue oTHOCUTETHLHON MOJIEKYJISIPHOM MacChl BelecTBa 1o ¢popmyse. Berancienue
MacCOBOM J0JIH 3JI€MEHTa B XUMHUYECKOM COEIMHEHHUH. Y CTAaHOBJIEHHE MpocTeiie popmybl
BEIL[ECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoienne MaccoBol J0JIM pacCTBOPEHHOIO BEILIECTBA B pacTBOpE. Brruncienne Macchbl
PacTBOPEHHOrO BEUIECTBA U BOJABI ISl IPUTOTOBIIEHUS PACTBOPA ONPENEIEHHON KOHIIEHTPALUH.

OOBEMHBIE OTHOIIICHHS TA30B MPU XUMUYECKUX PEAKITUSX.

Brruncnenus mo XuMHYECKUM YPaBHEHHUSIM MacChl, 00bEMa M KOTUYECTBA BEIIECTBA OJHOTO U3
IPOJYKTOB PEAKIIUHU 10 MacCe UCXOTHOTO BEIECTBa, 00BEMY MM KOJIMUECTBY BEIIECTBA, COJAEPIKAIIETO

ONpeACNEHHYIO OO TPUMECEH.



Paznean 2. [leprnoanyeckuii 3aK0H 1 NePUOANYECKAs CHCTeMa XUMUYecKkux jiemenTos JI.U.
Menpeneesa. CTpoenue aroma.

[lepBble MOMBITKUA KIACCU(PUKALUKA XUMHUYECKHUX 3JieMeHTOB. [IoHATHE O rpymnmax CXOTHBIX
37eMEeHTOB. EcCTecTBEHHbIE ceMelCTBa IIEJNOYHBIX METAUIOB M TallOr€HOB. biaropojaHbie rasbl.
Ilepuonnueckuii 3akoH J[.M.MenneneeBa. Ilepronnueckas cucteMa Kak €CTECTBEHHO — HAy4YHOE
KIaCCU(UKALUA XUMHYECKUX OJJIeMEeHTOB. TaOmmunas ¢Gopma mpeacTaBiIeHUs KiacCHPUKAIUU
XUMHUYECKHX dieMeHToB. CTpykTypa Tabnuis! «[lepuonnyeckas cucreMa XuMHIecKux dnemenTos J[. 1.
MenneneeBa» (kopotkas ¢opma): A- u b- rpynmbl, nepuonbl. @U3HYECKHI CMBICI TOPSIKOBOTO
3JIeMEHTa, HOMepa Mepuo/ia, HoMepa rpynibl (A7 3IeMEHTOB A-TpyI).

CrpoeHue aToma: sapo M DJIEKTpoHHas oOonouka. CocTaB aTOMHBIX SA€p: TPOTOHBI U
HelTpoHbl. M30Tombl. 3apsji aTOMHOIO Spa, MacCOBO€ YMCIIO, OTHOCHUTENIbHAs aTOMHAash Macca.
CoBpemenHast pOpMyYITHPOBKA MOHATHS «XUMUYECKHH STIEMEHT.

DnekTpoHHas 000JI0YKa aToMa: MOHATHE 00 YHEPTrEeTHUECKOM YPOBHE (DJIEKTPOHHOM CJIOE), €r0
€MKOCTU. 3aroJIHEHUE HJICKTPOHHBIX CJIOEB y aTOMOB JJIEMEHTOB TEPBOTO — TPETHEro MEPUOIOB.
CoBpemenHast GOpMYITHPOBKA MEPHOIUICSCKOTO 3aKOHA.

3HaueHue nepuoauyeckoro 3akoHa. Hayunbele noctmxenus .M. MennpeneeBa: ucnpaBieHue
OTHOCHUTEIIbHBIX ~ aTOMHBIX MAacC, IPEACKa3aHHE CYLIECTBOBAHUS  HEOTKPBITBIX  3JIEMEHTOB,
MEPECTAHOBKH XMMHYECKHUX 3JIEMEHTOB B MepHoauueckor cucteme. JKus3Hp u nedarenbHocTh J[.U.
Meneneesa.

JleMoHCTpanum:

®u3nyeckue CBOKCTBA IIEJNOYHBIX METAUIOB. B3aumojelcTBHEe OKCHUIOB HATpHsl, MarHus,
docdopa, cepbl ¢ BOJOM, UCCIIEIOBAHNE CBOMCTB MOJIYYCHHBIX MPOAYKTOB. B3auMopeiicTBue HaTpus u
Kanus ¢ Bojoil. dusndeckrue CBOMCTBA rajoreHoB. B3aumMoaeicTBue alfoMUHHS C XJIOPOM, OpOMOM U
HOJIOM.

Pa3nen 3. CTtpoenne BemecTsa.

DIEeKTPOOTPUILIATETTLHOCTh XUMHYECKUX 3JIeMEHTOB. OCHOBHBIE BHUABl XUMHUYECKOW CBS3H:
KOBAJICHTHAsT HETOJSPHAs, KOBAJICHTHAsl TMOJSpHAs, HMOHHAsA. BaleHTHOCTh DJJIEMEHTOB B CBETE
31eKTpoHHOU Teopun. CteneHp okucaeHus. [IpaBuna onpeaenenus cTeneHeil OKUCICHUS JJIEMEHTOB.

JdemoHcTpaumuu:

ComnocraBnenne (QU3NKO-XUMHUYECKUX CBOWMCTB COEAMHEHUW C KOBAJICHTHBIMH W HWOHHBIMHU

CBA3SIMU.

9 kjacc.

Pa3nen 1. MHoroo0pa3ue XuMH4eCKMX peaKkuid.
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Knaccugukanuss XUMHUYECKHX PpEaKIUi: peakiuy COEAWHEHHs, pa3JIoKEHUs, 3aMELICHUS,
oOmeHa. OKHCIMTETbHO-BOCCTAHOBHUTENIbHBIE peakuuu. OKHUCIUTENb, BOCCTAHOBUTENb, IPOLECCHI
OKHCJICHUA U BOCCTaHOBIEHUs. COCTaBIEeHUE YyPaBHEHUIN OKMCIUTEIBHO -BOCCTAHOBUTEIIBHBIX PEaKLUN
C MIOMOUIbIO METO/Ia 3JIEKTPOHHOT0 OasiaHca.

TennoBbie APHEKTH XUMUUECKUX PEAKIUNA. DK30TEPMHUECKUE U IHJOTEPMUYECKUE PEaKIUH.
Tepmoxumuueckue ypaBHeHHs. PacdeTsl 10 TEPMOXUMUYECKUM YPABHEHUSIM.

CKOpOCTh XMMHUYECKUX peakMil. @aKTOphl, BIUSIOUINE Ha CKOPOCTh XUMUYECKTX PEAKLUIL.
ITepBOHaYaIbHOE NPEACTABICHUE O KaTaIMU3E.

Oo6parumsble peakuuu. [ToHsATHE 0 XUMUYECKOM PaBHOBECHUHU.

XVMMHYECKUE pPEAaKLUU B BOAHBIX pacTBOpax. DJIEKTPOIUTHI U HEINEKTPOIUTHI. VOHBI
Karuonel u anuonsl. I'mapaTtHas Teopust pacTBOPOB. OJEKTPOJIMTUYECKAs JAMCCOLMALMS KUCIOT,
ocHoBaHMH U coned. Cnabble M cuiabHble 3aeKTpoiauThl. CteneHb auccoumanuu. CreneHb
aucconyanuy. Peakiuu MOHHOro oOMeHa. YCIIOBUSL TEUEHHsl peaklUMid MOHHOro OOMEHa JI0 KOHIA.
XUMHYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COECJUHEHHM B CBETE IpeICTaBICHUM 00
ANEKTPOJIUTUYECKON JTHCCOLUMALMA W OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui. I[lonsatue o
TUIPOJIN3E COJIEH.

JdeMoHcTpanum:

IIpuMepsl 9K30- U SHIOTEPMHUYECKUX PEAKIIHIA.

B3anmopeiictBue 1HMHKaA € COJSIHOM M YKCYCHOM  KHMCIOTOM.  B3ammopeicrsue
IPAHYJIUPOBAHHOIO LIMHKA U IUHKOBOU IBUIHA C COJITHOW KUCIIOTOM.

B3aunmoneiictBue okcuna menu (II) ¢ cepHoil kKMCIOTON pa3HOM KOHIEHTpAalMU HpPU Pa3HbBIX
TEMIIepaTypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOW KHCIIOTE.

I'openue cepsl B pacIUIaBICHHON CEIIUTPE.

HcnbiTanue pacTBOPOB BELIECTB HA IEKTPUYECKYIO ITPOBOIUMOCTD.

JIBMKE€HNE NOHOB B DJIEKTPUYECKOM I10JIE.

IIpakTHyeckue padborTsbI:

W3yuyenue BIUSAHUS YCIOBUM IIPOBEICHUS XUMUYECKON PEAKLIUU HA €€ CKOPOCTb.

Pemenune skcnepuMeHTanbHbIX 3aad Mo TeMe «CBOMCTBA KHCIOT, COJIEM M OCHOBAaHUM Kak
JEKTPOJIUTOBY»

JlaGopaTopHble ONBITHI:

Peakiinu o6MeHa MeX 1y pacTBOPaMH 3JIEKTPOJIUTOB

PacuerHsble 3aga4yn: BeruncieHus mno TCPMOXUMHNYCCKUM YPABHCHUAM peaKL{Hﬁ.

Pa3znes 2. MHoroo0pasue BeecTs.
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Hemerannsl. ['anorensl. [1onoxeHne B NepUOINYECKON CUCTEME XUMHUYECKUX AJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxnenue B npupoae. @uU3NUeCKHEe U XMMUYECKUE CBOWCTBA TaJIOTECHOB.
[lonyyenue u mnpuMeHeHHe TrajoreHoB.  Xjop. dusmyeckne M XMUMHYECKHME CBOWCTBA XJIOpA.
[Ipumenenue xmopa. XiaopoBojopona. Puszndeckue cpoiicTBa. [lonydyenue. ConsiHHas KucIOoTa U €€
conu. KadecTBeHHast peakius Ha XJIOPHUI-UOHBI. Pacrio3HaBanue XJIOpuI0B, OpPOMUIOB, HOIUIOB.

Kucnopon u cepa. [lonoxenue kucinopoga u cepol B [ICX3, ctpoenne ux atomon. Cepa.
Amnotponus ceppl. @u3znyeckue M xuUmMuueckue cpoiictBa. Haxoxnaenue B mpupone. llpumenenue
cepbl. CepoBogopo. CepoBoiopoiHas KUCIOTa U ee conu. KauecTBeHHas peakiusi Ha Cylb(UI-HOHBI.
Oxkcup cepsl (1V). @usnueckue u xumudeckue cBoiicta. [Ipumenenne. CepHucTasi KUCIOTa U €€ COJH.
KauectBennas peakuus Ha cynbdut-uonsl. Oxcua cepsl (V). CepHast kuciiora. XuMHYECKUE CBOHCTBA
pa30aBiICHHONW W KOHIICHTPUPOBAHHON CepHOM KuCiIOoThl. KauecTBeHHas peakius Ha Cylb(ar-uOHEL.
XUMHYECKUE PEAKUUHU, JICKALIUE B OCHOBE IIOJYYEHHMS] CEPHOM KHCIOThl B IPOMBIIIJIEHHOCTH.
[IpumeHeHne cepHOM KUCIOTHI.

Azor u ¢ocdop. Ilonoxkenue azora u ochopa B I[ICXD, crpoeHme ux atoMoB. A30T,
dbu3nUecKkue M XMMHUYECKHUE CBOWCTBA, MOJy4Ye€HHE U NpUMEHEHHe. KpyroBopor a3ora B MHpHUpOJE.
AMMuak: gusudeckre U XMMHUYECKHUE CBOMCTBA, MoyueHue u npumeHenue. Conu aMMoHUs. A30THas
KHCJIOTa U €€ cBOMcTBA. OKUCIUTEIbHBIE CBOMCTBA a30THOM KHUCIOTHL. [loydueHne a30THON KUCIOTHI B
nabopatopun. XHUMHYECKHE pEaKIUM, JiekKallhMe B OCHOBE IIOJYYEHHUS a30THOM KHUCJIOTHI B
npoMbIlUIeHHOCTU. [Ipumenenue azoTtHoW KucnoTbl. ConM a30THOW KHCIOTBI M WX TNPUMEHEHHE.
A3oTHBIE y10OpEeHus.

®ochop. Amnorponus docdopa. Pusznueckue W XuMHueckue cBoiicTBa (ocdopa. Oxcun
docdopa (V). Oprodochopnas kucinota u ee conu. DochopHbie yioOpeHusI.

VYrnepon u kpemuuii. Ilomoxkenue yrimepoma u kpemuus B IICXD, crpoeHume MX aTOMOB.
VYrnepon. Amnorporusi yriepoja. Pu3ndeckue U XUMHYECKHE CBOWCTBa yriepoaa. AacopOrus.
VYrapHblif ra3, cBONCTBA M (DHU3HOJOTHYECKOE JEWCTBHE HA OpPraHW3M. YTJIEKHCIBIM ra3. YToibHas
KHCJIOTa U ee coiid. KauecTBeHHbIE peakiuu Ha KapOoHaT-uoHbl. KpyroBopot yriepona B mpupoe.
Opranudeckue coeIMHEHUS yIiepo/a.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Cmexno. Llemenm.

Meramnsl. [lonoxkenue wetammoB B IICXD JI.M.MenneneeBa, CTpoeHHE UX aTOMOB.
Mertaunueckas cBsi3b. PHU3NUECKHE CBOWCTBA METAIIOB. PsAl aKTMBHOCTH METAJLUIOB. XHUMHYECKHE
cBoicTBa MeTayioB. O0mue crnocoOs! moydeHus: MetamuioB. CrutaBel MeTasioB. [l{enounbie MeTaib.
[TonoxxeHue MIENOYHBIX METAJIOB B MEPUOJUYECKON CHCTEME, CTPOCHHE UX aToMOB. HaxoxxaeHue B
npupoze. MarHuii M KanblLMi, UX BaxHeWmue coenuHeHHs. JKeCTKOCTh BOJBI M CIIOCOOBI €€

yCTpaHEHHUSI.
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Amomunuii. IlonoxeHue amOMHUHHS B TEPUOJUYECKONW CHCTEME, CTPOECHHE €ro aToMa.
Haxoxnenne B npupozae. dusznyeckrie 1 XUMHUUECKUE CBOIMCTBA alfOMUHUSA. AM(OTEpHOCTh OKCUAA U
TUAPOKCUA ATFOMUHUS.

Keneso. Ilonoxkenue xene3a B IEPUOJUIECKON CHUCTEME, CTpOeHHUE ero aroma. Haxoxxnenue B
npupozae. OrU3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a. BakHellne COeMHEHUS Kele3a: OKCUIbI,
rugpokcubl u conu xenesa (1) u sxenesa (111). KayectBeHHbIe peakiiny Ha HOHBI.

JdemoHcTpaumuu:

®u3nuecKue CBOMCTBA TAJIOT€HOB.

[TosryueHune XJ10poBOIOPOA U PACTBOPEHHUE €TI0 B BOJIE.

AmnorponHbie Moaudukanuu cepbl. OOpa3ibl MPUPOAHBIX CYIb(OHUIOB U CYIb(ATOB.

[TonryueHne ammuaka M €ro pacTBopeHue B Boje. O3HaKOMIIEHHE C 00pa3liaMHd HPUPOJHBIX
HUTpPaTOB, ocdaToB

Mozenu KpUCTaIIIMYECKUX PEeIIETOK anMasa U rpadura. 3HaKOMCTBO ¢ 00pa3LaMy IPUPOAHBIX
KapOOHATOB U CHUITMKATOB

3HaKOMCTBO ¢ o0Opa3suamMy Ba)KHEWIIUX COCJUHEHWN HATpus, Kajlus, NPUPOIAHBIX COECIUHEHUI
KaupLus, pyJaMH JKelesa, COCIUHEHUSMHU  aJIOMUHUS. B3aumoneicTBue  IIENOYHBIX,
11EJIOYHO3EMENBHBIX METAJUIOB U aJIIOMUHUSA ¢ BOLOW. CikUraHue kKeye3a B KMCIOPOJE U XJIOPE.

IIpakTHyeckue padboTsbI:

ITomy4yenue COITHON KUCIIOTHI U U3y4YEHUE €€ CBOMCTB.

Pemenne sxcriepuMeHTanbHBIX 3a4a4 110 Teme «Kucimopoa u cepa»

[TosryueHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

[Tonyuenue oxcuna yriepona (1V) u uzyuenue ero cpoiicts. Pacno3naBanue kapOoHaTOB.

Pemenue skciepuMeHTaNbHBIX 3a71a4 10 TeMe «MeTaibl U UX COEIUHEHUS».

JlabopaTopHbIe ONBITHI:

BrITecHEHME ranoreHaMu Apyr Apyra u3 pacTBOPOB UX COSAVMHEHUH.

KauectBennsie peakuuu cynbhu-, CyabGUT- U Cyab(aT- HOHOB B paCTBOPE.

O3zHakomiieHre ¢ 00pa3laMu cepbl U €€ MPUPOIHBIMU COETUHEHUSMHU.

B3auMozeiicTBue cojiell aMMOHUS CO IIEJI0YaMHU.

KavecTBeHHbIE peakIuy Ha KapOOHAT- U CHIIUKAT- HOHBI.

KauecTBeHHas peakiiys Ha YIJIEKHUCIBIH ras.

W3ydyenne o00pa3noB MeTauioB. B3auMmonelicTBue MeTalIoB € pacTBOpaMHU  COJIEH.
O3HakoOMJIEHHE CO CBOMCTBAMM M IpeBpallleHUsIMM KapOOHAaTOB W ruapokapboHatoB. [lomyuenue
TUIPOKCUIA AIFOMUHHUS U B3aUMOJAECUCTBHUE €T0 C KMCIOTaMHU U 1ejaodaMu. KauecTBeHHbIE peakliuy Ha
nons! Fe?" u Fe3*

Pacuernbie 3a1aun:
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Bbruucrienust o XMMUYECKUM YPaBHEHUSM MaccChl, 00bEMa MM KOJIMYECTBA BEIIECTBA OJJHOTO U3
IPOAYKTOB PEaKLUH 110 MAacce MCXOHOTO BEIIECTBa, 00bEMY MIIM KOJUYECTBY BEILECTBA, COACPIKAIIETO
ONPEACIEHHYIO IOJIIO ITPUMECEH.
Pasznea 3. KpaTkuii 0030p BaxKkHeiIIIUX OPraHUYeCKUX BellecTB.

IIpeamer opranmyeckod xumuu. HeopraHmdeckue W OpraHUYECKHE COCIUHEHHUA. YTIEpPOI —
OCHOBa XH13HHU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aTOMa YIJIepoa B OPraHUYECKUX COCTNHEHUSX.

Yrnesonoponsl. IlpenensHsle yrieBogoponsl. MeraH, 3TaH, IpomaH — IPOCTEHIINE
IPEACTaBUTENIN  MpEAETbHbIX  yrJIeBOAOpoaoB.  CTpykTypHble  (GOpPMYJIbl  YIJIEBOJOPOJOB.
["'omosornyeckuil psij NpeAeabHbIX yriIeBoAopoaoB. ['oMonoru. @usndeckue U XMMUYECKHE CBOMCTBA
IIPEACIBHBIX YIIIeBOAOPOa0B. Peakunu ropenus u 3ameunieHus. HaxoxzneHue B pupoje NpenesbHbIX
yriesogopoaos. [IpuMeHenne merana.

HenpenenbHble yrieBoAOpOAbl. ODTUICHOBBIM Psi HENPEIENbHBIX YITIEBOJOPOAOB. OJTHUIIEH.
duznyeckue U XMMUYECKHE CBOMCTBA ITUJICHA.

ALETUJICHOBBIM psAJ  HENpENeNbHbIX YIIeBOAopoaoB. AneruwieH. CBoilcTBa aleTuseHa.

[IpuMeHeHue aneTuiieHa.

Temamuueckoe niaanupoeanue c onpeOerenueM OCHOBHbBIX 6UO008 yll85H0ﬁ

oeamenpbHOCmu.
Pa3znennl Kosmn4ecTBo XapaKkTepuCcTHKA OCHOBHBIX
n/n NPOrpaMMmbl 4acoB BU/I0B J1€SITeJIbHOCTH

OCHOBHBIE TOHATHS 54 (51 + 3 yaca Paznmuuars IIPEAMETHI
XUMUH (YPOBEHB pPE3epBHOTO W3YUYCHUS  ©CTECTBCHHBIX  HayK,
aTOMHO — BPEMEHM) MOHATUSL  «aTOM»,  «MOJIEKYJay,
MOJICKYJISIPHBIX «XUMUYECKUM  DJIIEMEHT», «UOH,
MpeCTaBICHUI ) «4acTUILaY, CUHJIEKCY,

«k0dhpumeHT, «cxema

XUMHUYECKOUN PEAKIUN», «yPaBHEHUE
XUMHYECKOoU peaknumn». Habmomxats
CBOMCTBA BEIIECTB U UX U3MEHEHUS
B XOJIE XUMHYECKUX PEAKIIUH,
buznueckue u XUMHUUYECKHUE
MPEBPAILECHUS] U3yYaeMbIX BEILIECTB.
YUuThCA TPOBOJUTH XUMHUYECKUU
AKCIIEPUMEHT. Uccnenosars
CBOMCTBA  H3y4a€MbIX  BEIIECTB.
CoOmroath  mpaBuiaa  TEXHUKH
0€30MacHOCTH. Onpenendarb
MPU3HAKK XUMHUYECKUX PpEaKIui,
OTHOCHUTEJIbHYI0O aTOMHYIKO Maccy H
BAJICHTHOCTh  JJIEMEHTOB, COCTaB
MPOCTEUINNX COCAUHEHUN TI0 HX
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XUMUYECKUM dbopmyrnam.

PukcupoBaTh B TeTpaau

Ha0JII0/1aeMble IPU3HAKU

XUMHUYECKUX PEAKIIMMN.
[leprognyecknii 3aKOH 7 Knaccudumuposats

U TIEpUONYECKast
CUCTEMa XUMHUYECKUX
sanemeHToB J[. 1.
Menpeneena.
CrpoeHue atoma

W3YyYCHHBIC XHUMUYECKHAE DJIEMEHTHI
u ux coenuHeHus. CpaBHUTH
CBOMCTBA BEIIICCTB,
MPUHAIEKAITUX K pa3HbIM
KJIaCCaM, XWMHUYECKUE DJIIEMEHTHI
pasHbIX TPyHOIl. Y CTAaHABIIMBATH
BHYTPU- U MEXIPEIMETHBIE CBSI3H.
DOopMyJIMPOBATh  MEPUOAUYECKUI
3akon  J[.W. MenpaeneeBa u

pacKphIBaTh €ro CMBICI.
XapakTepus3oBaTh CTPYKTYpY
MEPUOANYECKON TaOHIIBL.

Pazmuuate mnepuonsl, A- wu b-
rpynnbl. OOBACHATH (U3HUUECKUI
CMBICII  TOPSAJIKOBOTO HOMeEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEPOB
rpynnbel U Mepuoaa, K KOTOPBIM

DIIEMEHT MPUHAJIEKUT B
nepuoandeckon  cucreme  J.M.
Menneneesa; 3aKOHOMEPHOCTH

W3MEHECHMSI CBOMCTB DJICMEHTOB B
npeaciax MajblX IICPHOAOB H A-

CPYIIIL. DopMyIUpOBaThH
OIpEACIICHUS MTOHSATHMN
«XUMMYECKUI DJICMEHT,
«TOPAIKOBBII HOMEDP», «MaccOBOE
YUCIIO», «U30TONBIY,
«OTHOCHTEJIbHAs aTOMHAs Maccay,
«QIJIEKTPOHHAS 000104Kay,
«QIIEKTPOHHBIA cloN». Onpenenarsb
YUCJIO IIPOTOHOB, HEUTPOHOB,
AJIEKTPOHOB Y aTOMOB XUMHUYECKHUX
AJIEMEHTOB, WCIIOJIb3YS
MEPUOINYECKYIO Ta0IuILy.

CocTaBisiTb  CXEMbl  CTPOCHUS
aToMOB mepBbiX 20 3JIEMEHTOB
MEPUOINYECKON CHUCTEMBI
AJIEMEHTOB. [lenaTth yMO3aKIIF0ueHue
O XapakKTepe HU3MEHEHHS CBOMCTB
XUMHYECKUX 3JIEMEHTOB Cc
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YBCIIMYCHUEM  3apAJ0B  aTOMHBIX

AAep. Hccaenosarts CBOMCTBa
n3ydaeMbIX BemiecTB. HaGmomarth
dbusnyeckue u XUMHUYECKHE

IMpCBpaAlICHUA H3Yy4dCMbIX BCIICCTB.
OnuceiBaTh XUMHYECKHE pcaKkuunu,

HaOJro1aemMble B X0J1e
DKCIIEPUMEHTA.  Y4YacTBOBaTh B
COBMECTHOM 00CyXIeHUH
pE3yJbTAaTOB OMBITOB.
CrpoeHue BemiecTna. 7 ®opMyIHpOBaThH
XuMHYecKas CBs3b. OIIpe/IeNICHUS HOHATUN

«KOBAJICHTHAsl HEMOJSPHAs CBS3bY,
«KOBAJICHTHAS TOJISIpHAsE  CBS3bY,
«HAOHHas CBSI3bY, «CTEIICHb
OKHCJICHUS,
«QIEKTPOOTPULIATEIIBHOCTHY.
OnpenensaTe TUII XUMUYECKON CBA3U
B COCOUHECHHUIX HAa OCHOBAaHHH

XUMHYECKOU bopMyIIbL.
OnpenensaTe CTENEHb OKHUCIICHUS
DJIEMEHTOB B COCIMHEHUSIX.

CocrtaBnsate (GopMyJibl BEIIECTB O
CTCTICHU OKHCJICHUS  DJICMEHTOB.
CocTaBnsiTb  CpaBHUTEIBHBIE |
00001aroIIKe TaOJIHIBI, CXEMBI.

Hroro: 68

[IpousBoansie yrieBojgopoaoB. Kparkuit 0030p OpraHMYECKUX COEIUHEHUN:
OJIHOATOMHBIC CIUPTHI, KapOOHOBBIC KHUCIOTHI, CIOXKHBIE J(PHUPBI, KUPBI, YIIIEBOJBI,
aMUHOKHUCIIOTHI, Oenku. Poibs 6eKoB B opranusme.

[ToHATHE O BHICOKOMOJIEKYJIAPHBIX BemlecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpU3aunu. [1oamM3THIIeH, NOJIMIPONUIIEH,
MOJMBUHWIXJIOPUIL.

Onucanue yueﬁuo-memoduuecrcozo umamepuailbHo-mexXHuiecKozo obecneuenusn
06pa306ameﬂbuozo npouecca

Cocmag yueoHo-memoouueckozo Komnjiekma:

1. Pymsutuc I'.E. Xumust: 8 ki1.: yueb. 1151 o01eo0pa3zoBat. YupexaeHu
/ T.E. Pym3utuc, ®@.I'. ®enpaman. — M.: IIpocBenieHue.

2.  Xumus: 8 KJ1.: 2JIEKTPOHHOE MPUIIOKEHNE K YICOHHUKY.

3. Pymutuc I'.E. Xumus: 9 xi.: yue6. nys oOiieoOpa3zoBar. YupexaeHui
/ T'.E. Pynzutuc, ®.I'. ®enpaman. — M.: IIpocserienue.
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4, Xumust: 9 KI1.: 3JIEKTPOHHOE NTPUIIOKEHHE K YUCOHHKY.
5. I'apa H.H. Xumusi: 3a1auHuK ¢ «ITOMOIITHUKOM»: 8-9 kiaccel / H.H.

I'apa. — M.: IIpocBemieHue.
6. I'apa H.H. Xumus. Pa6oune nporpammel. [IpeameTHas auHus
yueonukoB [.E. Pym3utuca, @.I'. ®enpamana. 8-9 knaccsl/ H.H. I'apa. — M.:

[IpocsemieHue.
1. Panmenkuit A.M. Xumusi: nunaktTuaeckuii matepuai: 8-9 k. / A.M.
Paneukuii. — M.: IIpocsemenue.
8.  Tapa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: Ilpocsermienue.
9. I'apa H.H. Xumus. Ypoxku: 9 k. / H.H. I'apa. — M.: [Ipocsemienue.

Cnucox 1umepamypul 0713 y4auyuxca:

Y4eOHUKH:

1. Pymsutuc I'.E. Xumus: 8 xi1.: yaeb. 1151 odmeoOpa3zoBat. YupexaeHun
/ I'.E. Pyn3utuc, ®©.I'. ®enpaman. — M.: TIpocsemenue.

2. Pymzutuc I'.E. Xumus: 9 ki.: yue6. nis o0uieodpaszoBar. YupexxaeHui
/ I'.E. Pyn3utuc, ®@.I'. ®enpaman. — M.: TIpocsemenue.

3. INapa H.H. Xumus: 3agadunuk ¢ «momMomHukomy»: 8-9 kiaccst / H.H.
I'apa. — M.: [IpocBenienue.

Pabouue Terpaau:

1. [Mabpycea H.1. Xumus: pabouas tetpans: 8 k. / H.M. 'abpycesa. —

M.: IIpocBemienue.
2. IMabpycesa H.1. Xumusi: pabouas tetpans: 9 xki. / H.W. I'aGpycesa. —

M.: IIpocseuienue.

Cnucok aumepamypul 011 n€0az02086:

1. Pymsutuc I'.E. Xumust: 8 ki1.: yue0. 1is o01eo0pazoBat. YupekaeHu
/ T'.E. Pyazutuc, ®@.I'. ®enpaman. — M.: IIpocselenue.

2.  XuMmus: § KIL.: SJIEKTPOHHOE TPUJIOKEHUE K YICOHHUKY.

3. Pymsutuc I'.E. Xumust: 9 ki1.: yue6. nis oomeo0pazoBaT. YUpekIeHUM
/ I'.E. Pyn3utuc, ®@.I'. ®enpaman. — M.: TIpocsemenue.

4, Xumust: 9 KI1.: 2JIEKTPOHHOE MPUIIOKEHHUE K YICOHHKY.

d. I"apa H.H. Xumus: 3agaunuk ¢ «momontHuKomy: 8-9 kmaccst / H.H.
I'apa. — M.: [IpocBenienue.

6. I"apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus
yuebonukoB I'.E. Pyasutuca, @.I'. ®enpamana. §8-9 knaccesl/ H.H. I'apa. — M.:
IIpocsemieHue.

1. Paneuxuit A.M. Xumus: nunaktuueckuit marepuai: 8-9 ki. / A.M.

Paneuxnit. — M.: IIpocsemienue.
8. I'apa H.H. Xumus. Ypoku: 8 ki. / H.H. I'apa. — M.: [IpocBemienue.
9. I'apa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.: [IpocBemienue.
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10. boposckux T.A. Tectsl mo xumuu. [leppoHavanbHbIe XUMUUECKUE
nonsAtus. Kucnopoa. Bopopoa. Boaa, pactBopsl. OCHOBHBIE KI1ACChI
HEOpraHuvecux coequHeHui: 8 ki.: k yueonuky I'.E. Pymsutuca, ®@.I'. denpnmana
«Xumus. 8 xknace». — M.: U3gaTenscTBo «OK3ameny, 2010.

11. Boposckux T.A. TecTsl M0 XUMUU. DIESKTPOIIUTAYECKAS
nuccornuanys. Kucnopoa u cepa. A30T u pocdop. Yriaepoa u kpemHui. 9 kiace: k
yueOnuky I'.E. Pynsurtuca, ®@.I'. @enbamana «Xumus. 9 knacey. — M.:
MzmatenscTBO «IK3amen», 2011.

Ilepeuens yugposvix unghopmayuonnvix pecypcoe Hnmepnema:

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358

http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

http://fictionbook.ru/author/georgiyi isaakovich lerner/biologiya polniyyi s

pravochnik dlya podg/read online.html?page=3

http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-
olja.narod.ru/EGE.htm

10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8 3/0-41

NoabkowdE

©

Cocmae meouamexu:

1. Orxpertast xumust. Bepcust 2.6. (I1oHbIM MHTEpaKTUBHBIN KypC XUMHUH IS
yUaIuXcsl IKOJ, JIMLIEEB, TAMHA3MM, KOJUIEKEH, CTYIEHTOB TeXHUYECKHX By30B). OO0
«Duzukon» 2005.

2. CD-ROM Bupryanpsnas mkona Kupwina u Medoaus. Ypoku XuMHH.
8-9 kmaccer.-M.: OO0 «Kupwmn u Medoamii», 2002r.

3. CD-ROM VYuebHoe nsmektpoHHOe wu3manme Xwumus (8-11 kmacc)
Bupryanbnas nadoparopusi. Mapl TV, JlabopaTopus cucrem mynbtumenns, 2004r.

4, CD-ROM DNeKTpOHHAs oubmmoTeka «IIpocBemnieHue».
MynbsTUMeIHITHOE TocoOue HoBoro oopasma. 8 kimacc. M.: IIpocsemenue, 2005t

O6opynoBanue sl NPAKTUYECKUX U JTJAOOPATOPHBIX padOT OMUCAHO B MACHOPTE
KaOWHEeTa XUMUHU.

HﬂanupyeMbte pe3yiomambl peaiulauuu npozcpammosl no npedmemy «Xumusny:

BoinyckHUK Hayyumcs:
®  ONWCHIBAaTh CBOMCTBA TBEPABIX, JXKHJIKHX, Tra3000pa3HBIX BEIIECTB,
BBIJICIISISL UX CYLIECTBEHHbBIE IPU3HAKH;
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http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://keramikos.ru/table.php?ap=table1000405
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

®  XapaKTepu30BaTh BEIIECTBA MO COCTAaBy, CTPOEHUIO M CBONCTBaM,
yCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHbIC CBSI3U MEXITY JTAHHBIMU
XapaKTepUCTUKAMHU BEIIECTBA,
®  PACKpPBIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHSTHI: aTOM, MOJICKYJIa,
XUMHUYECKUN HJIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, BAJECHTHOCTb,
UCIIOJIb3YS 3HAKOBYIO CHUCTEMY XUMUH;
e  H300pakaThb COCTAB IMPOCTEHIITUX BEIIECTB C MOMOIIBI0O XUMHUYECKHUX
bopMyIT U CYIITHOCTh XMMHUYECKHX PEAKITUN ¢ TIOMOIIBI0 XUMHUYECKUX YPaBHECHUH;
®  BBIUHCISITH OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJSPHYIO MAaCChI
BEIIIECTB, a TAK)KE MAaCCOBYIO JIOJIFO XMMHUYECKOTO AJIEMEHTA B COCTUHCHUSX
®  CpaBHUBATh IO COCTABY OKCHUJIbI, OCHOBAHMS, KUCIIOThI, COJIH;
e  KjaccUuPUIMPOBaTh OKCHABI U OCHOBAHUS IO CBOMCTBaM, KHUCJIOTHI U
COJIM — TIO COCTaBY;
®  ONKCHIBaTh COCTaB, CBOMCTBA M 3HAYEHHUE (B MPUPOJIC U MPAKTUUECKON
NeSATEIIBHOCTH YeJIOBEKa) MPOCTHIX BEIIECTB — KUCIOPOa U BOAOPO/Ia;
® J1aBaTh CPABHUTEJBbHYIO XapaKTEPUCTUKY XHUMHUYECKUX DJIEMEHTOB U
BAKHEUIIIMX COCAUHCHUN €CTECTBECHHBIX CEMEUCTB IICJIOYHBIX METAIOB U
rajore¢HoOB;
® [IOJIb30BaThCs  JIAOOPATOPHBIM  OOOPYJIOBAaHHMEM W XUMHUYECKOM
MOCY/I0M;
® [POBOJUTH HECJIOXKHbIE XUMHUYECKHE OMBITHI W HAOMIOACHUS 3a
M3MEHEHHEM CBOMCTB BEIIECTB B MpOIECCe MX MPEeBpallleHH; coOoaaTh
MpaBUJia TEXHUKU O€30MaCHOCTH MPU NMPOBEICHUH HAOIIOAECHUN 1 OTIBITOB,;
® pa3IMYaTh OKCIEPUMEHTAIIBHO KHUCJIOTHI U IIEJIOYH, TOJIb3YACh
WHJMKATOpaMH; OCO3HATh HEOOXOJUMOCTh COOJIFOACHUSI Mep 0€30MacHOCTU MpH
oOpallleHUH ¢ KUCJIOTaMH 1 IIEI0YaMH.
BBINYyCKHUK n01yYUm 803MOHNCHOCHb HAYYUMbCAL.
® rpaMOTHO OOpaIaThCs ¢ BEIICCTBAMH B TTIOBCEIHCBHOM KU3HH,
® OCO3HABaThb  HEOOXOJAMMOCTh  COOJIIOJIEHUSI  TPaBUJ  IKOJOTHMYECKU
0€30I1acHOr0 MOBEACHHUS B OKPYKAOIIEH TPUPOTHOMN Cpeie;
®[IOHMMAaTh CMBICI W  HEOOXOAMMOCTb  COONIOJAEHUS  TPEAMUCAHUMN,
npeyiaraéMbpIX B HHCTPYKIMSIX I10 HMCIOJIB30BAHHUIO JICKAPCTB, CPEJCTB OBITOBOM
XUMWH U JIP.;
® ICTIOJIb30BAaTh ~ NPHOOPETEHHBIC  KJIIOUEBBIE  KOMIICTCHTHOCTH  IIpHU
BBITIOJIHEHUN UCCJIEIOBATEILCKUX TIPOEKTOB M0 HM3YyYCHUIO CBOWMCTB, CIIOCOOOB
MOJTYYEHHUSI ¥ pacTiO3HABAHUS BEILIECTBR;
®pa3BUBaTh KOMMYHHMKAaTHUBHYIO KOMIIETEHTHOCTb, MWCHOJIb3ysl CpPEACTBa
YCTHOTO ¥ MUCHbMEHHOT'O OOIIEHHUS, MPOSIBIIATh TOTOBHOCTh K YBOXKCHUIO MHON TOYKH
3peHUS TPU 00CYKIEHUU PE3YJIbTaTOB BHIMIOJHEHHOU pabOThI;
® 00BEKTHBHO OIlGHMBATh HMHGOPMAIIUIO O BEIIECTBAX M XUMHYCSCKHUX
mpoieccax, KPUTHYECKH  OTHOCHUTBCS K  TICEBIOHAy4YHOW  WHGOpMAIINH,
HEJI0OPOCOBECTHOM peKiiame, Kacarolecsl HCII0JIB30BaHMS PA3INIHBIX BEIICCTB.
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Ilepuoanyecknii 3aKOH U MEPUOAMYECKAS CHCTEMAa XUMHYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHue BeliecTna.
BreintyckHUK nHayuumcs.

e  KIacCCH(PUITUPOBATh XUMUYECKHEC DIEMEHTHl HAa METAJUIbI, HEMETaJLThI,
DJIEMEHTBI, OKCUIBI U THAPOKCUIBI KOTOPHIX aM(OTEPHBI, 1 HHEPTHHIE 3JIEMEHTHI
(rasel) 7151 OCO3HAHMS BaXKHOCTU YIOPSAOUYEHHOCTH HAYYHBIX 3HAHUIA;

®  pacKpbIBaTh CMBICH nepuoanydeckoro 3akona /[.11. Menneneena;

® ONUCHIBATH M XapaKTepHU30BaTh TAOIMYHYIO (HOpPMY NEPUOIUYECKOMN
CUCTEMBI XUMUYECKUX 3JIEMEHTOB;

®  XapakTEpPU30BaTh COCTAB ATOMHBIX SAEP W PACHPEACICHHE YHUCIa
AJIEKTPOHOB MO 3JEKTPOHHBIM CJOSIM aTOMOB XHMHYECKUX 3JIEMEHTOB MaJbIX
MIEPUOJIOB IEPUOANYECKON CUCTEMBI, 4 TAKKE KaJus U KIS,

®  pa3InyaTh BHUABI XHMUYECKOM CBSI3U: HOHHYHO, KOBAJCHTHYIO
MOJISIPHYIO, KOBAJIEHTHYIO HETIOJISIPHYIO U METAJIINYECKYIO;

® u300paxkaTb OJJIEKTPOHHbIE (QOPMYJIBI  BEIIECTB, OOpPa30BAHHBIX
XUMUYECKUMU CBSI35IMU PA3HOTO BUJIA;

®  BBUBJIATH 3aBUCUMOCTh CBOWCTB BEHIECTBA OT CTPOCHUA €rO
KPUCTALTNYECKON peleTku (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAJITHYECKOM );

®  XapaKTEpPU30BaTh XUMHUYECKUE BJIEMEHTHl U UX COCAUHEHUS HA OCHOBE
MOJIOKEHUS DJIEMEHTOB B MEPUOJUUYECKON CUCTEME U OCOOCHHOCTEM CTPOCHUS UX
aTOMOB;

®  ONUCHIBATh OCHOBHBIC NPEeANOChUIKM OTKpbITUS [[.MI. MenneneeBbiM
MIEPUOJIMYECKOT0 3aKOHA U MEPUOJAUYECKON CUCTEMBbl XMMUUYECKUX DJIEMEHTOB U
MHOT000pa3HyI0 HAy4YHYIO ACSTEIbHOCTh YYEHOTO;

®  XapakKTEepU30BaThb HAYYHOE M  MHPOBO33PEHUYECKOEC  3HAUYCHUE
MEPUOJIMYECKOTO 3aKOHA U TEPUOJUYECKOM CHUCTEMBI XMUMHUYECKHUX HJIEMEHTOB
JI.1. Menpaeneena;

® O0CO3HaBaThb HAYYHbIE OTKPBITUS KaK pe3yJdbTaT JJIUTEIbHBIX
HAOJIOZICHUM, OMBITOB, HAYYHOW TIOJIEMUKH, TPEOJOJICHUS TPYIHOCTEH U
COMHEHUH.

BrInyCKHUK no1yyum 603mMOoHNCHOCHb HAYYUMBCAL.

® (0OCO3HaBaThb 3HAYECHHE TEOPETUYECKUX 3HAHMM U1 TNPAKTUYECKOU
JIESITETbHOCTH YEJIOBEKA,;

®  ONUCHIBATh H3yYEHHBIE OOBEKTHl KaK CHUCTEMBI, MPUMEHSS JIOTHKY
CHUCTEMHOI'O aHaJIN3a;

® [IPUMEHATH 3HAHHUS O 3aKOHOMEPHOCTAX MEPUOAUYECKON CHCTEMBI
XUMUYECKUX DJIEMEHTOB /I OOBSICHEHHS] U TIPEABUICHUS CBOWCTB KOHKPETHBIX
BEIIECTB;

e pa3BuBaTh  HMHGOPMAIMOHHYIO  KOMIIETEHTHOCTH  MOCPEICTBOM
yrIyOJieHusl 3HaHUW 00 UCTOPUU CTAHOBJICHUS XMMUYECKOU HAyKH, €€ OCHOBHBIX
MOHSTUI, TEPUOANYECKOTO 3aKOHA KaK OJHOTO M3 BAKHEHIIINUX 3aKOHOB MPUPOJIbI,
a TAaK)KE€ O COBPEMEHHBIX JOCTHXKCHUSX HAYKH U TEXHUKHU.

MHoroo0pa3ne XUMHYEeCKHX PeaKIuii.
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BreintyckHUK Hayuumcs.

®  OOBSICHATH CyTh XUMUYECKUX MIPOLIECCOB;

®  Ha3bIBATh NPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITUN;

¢ VYCTAaHABIMBATh  MNPUHAJICKHOCTH  XUMHYECKOM  peakuuh K
OTIpPEAETICHHOMY THITY 110 OJTHOMY U3 KJIACCU(UIIMPOBAHHBIX MPU3HAKOB:

1) Mo yucny ¥ cocTaBy UCXOJHBIX BEIIECTB U MPOJAYKTOB PEaKIUU (peakinu
COEJIMHEHHUS, PA3NIOKEHHUsI, 3aMEIICHUSI 1 OOMEHa);

2) 1O BBIICTICHUIO WU TOTJIONIEHUIO TETUIOTHI (PEaKIUU IK30TEPMUUYECKUE
U DHIOTEPMHUYECKUE);

3) 1o W3MEHEHHUIO CTEMEHEeW OKUCICHUS XHUMHYECKUX DJIEMEHTOB
(OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUN );

4) mo o6paTUMOCTH TIporiecca (peakiuu oOpaTUMbIe U HEOOpaTUMBIE);

®  Ha3wBaTh (AKTOPHI, BIUSIONINE HA CKOPOCTh XUMUICCKUX PEAKITHI;

e Ha3piBaTh (AKTOpBI, BIMUSIONIME HA CMEHICHUE XUMHUYECKOTO
paBHOBECHS;

® COCTaBJATHh YPABHEHUS DJIIEKTPOJIUTHYECKON HUCCOLUMAIMU KHUCIOT,
IEeJIOYEH, COJIeH; MOTHbIC U COKpAIllEHHbIE MOHHBIC YpaBHEHHUS peakiiuii 0OMeHa;
YPaBHEHUS OKUCIUTEIBHO - BOCCTAHOBUTENBHBIX PEAKIU;

® [POTHO3UPOBATH NPOJYKTHl XMMHUECKHUX peakiui 1no Qopmynam /
Ha3BaHUSIM MCXOJHBIX BEIECTB; ONMPEAEISITh UCXOJHbIE BEUIECTBA 110 (popmyiaMm /
Ha3BaHUSIM MIPOJIYKTOB PEAKIINH;

®  COCTaBJIATH YpaBHEHHUS peaxkuuu, COOTBETCTBYIOIIUX
MOCJIEAOBATENBHOCTH  ((IIETIOUKE») MPEBPAIICHUNA HEOPraHMYECKUX BEIIECTB
pa3JIMYHbBIX KJIACCOB;

®  BBIBJAATH B MPOLIECCE IKCIEPUMEHTA MPU3HAKH, CBUICTEIIHCTBYIOIINE
O MPOTEKaHUU XUMHUUYECKOUN peaKIuu;

® TOTOBUTH PACTBOPBI C ONMPEAECICHHON MacCOBOM J0JIEM PACTBOPEHHOTO
BEILIECTBA;

®  OIpENENsATh XapaKTeP CPeIbl BOJHBIX PACTBOPOB KUCIOT U LIEIOYEH MO
M3MEHEHHUIO OKPACKU UHIUKATOPOB;

® TPOBOJUTH KAYECTBCHHBIE PEAKIIMHU, MOATBEPKIAKOIINEC HAIUYUE B
BOJIHBIX PACTBOpPaX BEUIECTB OTAECIbHBIX KATUOHOB U aHUOHOB.
BBINYCKHUK noayuum 603MOHICHOCIb HAYYUMBCAL

® COCTaBJATh MOJEKYJSIPHBIE W TIOJHBbIE HOHHBIE YPaBHEHHS TIO
COKpaILIEHHBIM NOHHBIM YPaBHEHHUSIM;

® [PUBOAUTH NPUMEPHI PEAKLUMM, MNOATBEPKIAIOIIUX CYIIECTBOBAHUE
B3aMMOCBSI3H MEXIY OCHOBHBIMU KJIaCCaMU HEOPraHUYECKHUX BEIIECTB;

® [POTHO3UPOBATH PE3YJIbTAThl BO3JCUCTBHUSI Pa3IUUHBIX (DAaKTOPOB Ha
CKOpPOCTb XMMHUYECKON PEAKLINH;

®  [IPOTHO3UPOBATH PE3YJIbTATHl BO3JECHCTBUS PA3IMYHBIX (HaKTOPOB Ha
CMEILEHNE XUMUYECKOTO PABHOBECHSI.

MHoroo0pa3sue BelecTB.

BbInycKHUK Hayuumca:
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®  OMpenensiTh NPUHANICKHOCTh HEOPraHUYECKUX BEIIECTB K OJTHOMY U3

W3YYEHHBIX KJACCOB/TPYII: METaUIbl M HEMETaJlIbl, OKCHJbI, OCHOBaHWMS,
KHCJIOTHI, COJIH;

®  COCTaBJATH (DOPMYJIIBI BEIIECTB 1O WX HA3BAHUSIM;

® ONpeneNsATh BaJEHTHOCTh H CTCICHb OKHCICHUS JJICMEHTOB B
BEIIECTBAX;

®  COCTaBJIATH (HOPMYJIBI HEOPTAHUYECKUX COCIMHEHUN IO BaJCHTHOCTSIM
U CTEMEHSIM OKHCIICHHS DJIEMEHTOB, a TakK)Xe 3apsjiaM HOHOB, YKa3aHHBIM B
Ta0JIUIIe PACTBOPUMOCTH KUCJIOT, OCHOBAHHH U COJICH;

®  OOBSICHATH 3aKOHOMEPHOCTH M3MEHCHHS (DU3NYECKUX M XUMHUYCCKUX
CBOMCTB MPOCTHIX BEIMIECTB W MX BBICIIMX OKCHJIOB, OOpPa30BaHHBIX JIEMEHTaAMHU
BTOPOTO U TPETHETO TIEPHOIOB;

e Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpHBIC ISl TPYIII
OKCHJIOB: KUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

e Ha3bpBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTEPHBIC ISl KaXKIOTO
KJlacca BEIECTB;

® T[PUBOAWTH TPUMEPHI PEAKIHi, TMMOATBEPKIAOININX XUMHUICCKHC
CBOMCTBA HEOPTAHUICCKUX BEIIECTB: OKCHUOB, KUCIIOT, OCHOBAHHIA U COJICH;

®  OMpeNeNsATh BEIIECTBO — OKUCIIUTEIb M BEIIECTBO — BOCCTAHOBUTEIH B
OKHCIIUTEIIbHO — BOCCTAHOBUTEIIHHBIX PEAKITUSX;

®  COCTaBIATH DJJIGKTPOHHBIM OajaHC MO TPEMJIOKEHHBIM CXeMaM
peaKkuu;

® TMPOBOJUTH JAOOPATOPHBIC OIBITHI, TMOATBEPKIAIONINE XHUMHYCCKUE
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIICCTB;

® MPOBOJUTH JAOOPATOPHBIC OIBITHI 10 TOJYYCHHUIO H COOMPaHHUIO
ra3zo00pa3HbIX BEIIECTB: BOJOPOJA, KHCIOpOAa, YIJIEKHCIOro Ta3a, aMMHaka;
COCTaBJIATh YPAaBHEHHS COOTBETCTBYIOIINX PECAKITUM.
BBIMYCKHUK TOJIYIUT 803MONCHOCTL HAYHYUMbCAL:

* IPaMOTHO 00paIaThCs C BEIIECTBAaMHU B IIOBCEAHEBHON KU3HU;

* 0CO3HABaTh HEOOXOAMMOCTb COOJTFOAICHHUS MPABUIT IKOJIOTHYECKH 0€30I1aCHOTO
MOBEACHUS B OKPYXKAIOLIEH NPUPOIHON CPEAE;

* TOHUMAaTh CMBICIT M HEOOXOIMMOCTh COOJTFOACHUS TIPEATIMCAHIH, TIPeIJIaracMbIX B
WHCTPYKITUSX 110 UCIIOJIE30BAHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMHUH H JIP.;

* WCIOJIb30BaTh MPHOOPETEHHBIC KIIOYEBHIC KOMIIETCHTHOCTH TIPH BBITIOJIHCHUU
WCCJICIOBATEIILCKUX IPOCKTOB TI0 HW3YYEHHUIO CBOWCTB, CIIOCOOOB TMOJY4YEHUS U
pacIio3HaBaHUs BEIIECTB;

* pa3BMBAaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, UCTIONB3YSl CPEACTBA YCTHOU U
MUCbMEHHOW KOMMYHHUKAIIUM TIPU padoTe ¢ TEKCTaMu y4deOHWKA W JOTMOJHHUTEILHON
JUTEPATYPON, CIPABOYHBIMU TAOJMIIAMH, TMPOSBISATH TOTOBHOCTh K YBAaXEHUIO WHOU
TOYKH 3PEHUS TIPU OOCYKJIEHUN PE3YJIHTATOB BHIMIOJTHEHHOW PaOOTHI;

* 00BEKTHUBHO OIICHMBATh MH(POPMAIIMIO O BEIIECTBAX W XUMHUYECKHX ITpoIieccax,
KPUTUYECKA OTHOCHUTHCS K TICEBIOHAYYHOU HH(POPMAINH, HETOOPOCOBECTHOU peKJIaMe,
KaCaroIICCs MCIIOb30BaHMS Pa3IMYHbBIX BEIIECTB.

* 0CO3HABaTh 3HAYCHHE TEOPETUUYECKHX 3HAHHWM IS MPAKTHYCCKOW IEATETHBHOCTH

YeI0BeKa;
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* OMHCHIBATh M3YYEHHBbIE OOBEKTHI KaK CHCTEMbI, MPUMEHSS JIOTUKY CHUCTEMHOIO
aHaIu3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX IMEPUOANYECKON CHCTEMBI XMMUYECKHUX
AJIIEMEHTOB JIJIs1 OOBSICHEHUS U MPEABUACHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HHGOPMALIMOHHYIO KOMIIETEHTHOCTb IMOCPEICTBOM YIIIyOJICHUS 3HAHUN
00 MCTOpPUU CTAHOBJIICHUS XUMHUYECKOW HAyKH, €€ OCHOBHBIX MOHSTHH, NEPHOIUYECKOTO
3aKOHa Kak OJHOT0 M3 BAXXHEHIIMX 3aKOHOB MPHUPOJBI, a TAKKE O COBPEMEHHBIX
JOCTH)KEHUSIX HAYKU U TEXHUKHU.

* COCTaBJISITh MOJIEKYJISIDHBIE U IIOJIHBIE HWOHHBIE YPAaBHEHHS IO COKpPAIlEHHBIM
VOHHBIM YPABHEHUSIM;

* IPUBOJUTH MPUMEPHI PEAKIUH, NOATBEPKIAAIOIIUX CYIIECTBOBAHHE B3aHMMOCBSI3U
MEXIy OCHOBHBIMH KJIACCAMHU HEOPIAaHUYECKUX BEIECTB;

* IPOTHO3MPOBATh PE3yJbTaThl BO3ACHCTBUS PA3NUYHBIX (PAKTOPOB HAa HM3MEHEHHE
CKOPOCTH XMMHUYECKON pEeaKIy;

* MIPOTHO3UPOBATH PE3YJIbTAThl BO3ACHCTBUS pazIUYHbIX (DAKTOPOB Ha CMEIICHUE
XUMHUYECKOTO PABHOBECHS.

* IIPOTHO3MPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB HAa OCHOBE HMX COCTaBa H
CTPOCHHS;

* [POTHO3UPOBATh CIOCOOHOCTh BELIECTBA IMPOSBIATh OKUCIUTENbHBIE WM
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIICHUS 3JEMEHTOB, BXOASAIIMX B
€ro COCTaB;

* BBISABISATH CYIIECTBOBAHME TIE€HETUYECKON B3aMMOCBSI3M MEXIY BEIIECTBAMHU B
psALy: MPOCTOE BEIIECTBO — OKCHJI — FUAPOKCH]T — COJIb;

* OpraHU30BbIBATH, MPOBOAUTh YUEHHUUECKHE MPOEKTHI MO MCCIEIOBAHUIO CBOMCTB
BEILECTB, UMEIOIINX BaXXHOE MPAKTHYECKOE 3HAUCHHUE.
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