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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEero oOpa3oBaHHs COCTaBJ€HAa Ha
OCHOBEe TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOrpamMMbl
OCHOBHOTO o00miero ob6pazoBanus, npenacrtaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOil pabodell MpOrpaMMbl BOCIHUTAaHWUS W C YYETOM KOHICTIUU MPETOAaBaHUs
yueOHoro npeaMera «XuMus» B 00pa3oBaTeabHbIX opranuzanusix Poccuiickoit @enepanui.

[IporpamMma o xumuu pazpadboTaHa ¢ LelIbl0 OKa3aHUs METOJUYECKON MOMOIIH YUUTETIO
B CO371aHUU paboyell MporpaMMebl 10 y4eOHOMY MPEAMETY.

[IporpamMma mo xuMuu AaéT NpEACTaBICHUE O LEJsAX, oOmieil crpateruun oOydyeHwus,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMU Y4YeOHOTrO TpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAET PACIIPEAEICHUE €ro Mo KilaccaM U
CTPYKTYPUPOBAHHE I10 pa3jieliaM U TeMaM IPOTrPaMMBbI 110 XHUMHH, OMPEIEISICT KOJINISCTBCHHBIE
M KAYeCTBEHHBIC XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMECHIYEMYIO TIOCIEIOBATEIBHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuxcsi, onpeeseT BO3MOXKHOCTU MpeaMeTa Ais
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HAa YpOBHE IMeJeH W3y4YeHHs TpeaIMeTa W OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHON
JEeSITeILHOCTH 00YUaIoIMIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHWE XUMUH CIY>)KUT OCHOBOH JJIsi ()OPMUPOBAHUS MHUPOBO33PCHHS OOYYAFOIIETOCS,
€ro TPEJICTaBICHUA O MaTEepPHATLHOM CIMHCTBE MHUPA, BAKHYIO POJIb UTPaOT (HopMHUpyeMbIe
XUMHEH PeCTaBICHNUs O B3aUMOTPEBPAILICHUX YHEPTUU U 00 IBOIIOLMHU BEIIECTB B IPUPO/IEL,
0 MYyTAX pEHICHUs TI00ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEUYECTBA - CHIPHEBOMU,
HHEPreTHUECKOM, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealu3ali BO3MOXXHOCTEW Ui camMopa3BUTUS U  (HOPMHUPOBAHHS
KYJIBTYPBI JINYHOCTH, €€ 001el 1 (PyHKIIMOHAITBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHWE MBIIUICHHS W TBOPYECKUX CIOCOOHOCTEH
00yJarOINXCsl, HABBIKOB UX CaMOCTOSITEIBHON y4eOHOH NeATeIhHOCTH, IKCIICPUMEHTAIBHBIX U
UCCIICIOBATEIILCKAX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOW JKWU3HHU, TaK U B
npodecCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBINUICHHS], 3aKJIaJbIBAET OCHOBBI IIETOCTHOTO
B3TJIS1a Ha IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH O0YyYarOIINXCS;

CrocoOCTBYeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWSM, K TIPUPOJE, K 4YEIOBEKY, BHOCHT CBOH BKJAJ B 3KOJOTHYECKOoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYEHUU XUMHHM OOECIEeUMBAIOTCS CHEUU(PUKON COAepHKaHHs
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TEJarorHueckd aJalnTUPOBAaHHBIM OTpPaKeHHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUS OPHEHTUPOBAH Ha OCBOCHHE
00yJaOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHMYECKON XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CtpykTypa comepxaHusi MPOrpaMMbl IO XUMUU cHOPMUPOBAHA HA OCHOBE CHCTEMHOI'O
nonxona k e€ mzydenuto. CopepxaHue CKJIaJbIBACTCS U3 CHUCTEMbl MOHATUH O XMMHYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJICTABIICHUN PAa3HOTO YPOBHS: aTOMHO-MOJICKYJIIPHOTO YYEHHUS! KaK OCHOBBI
Bcero ecrectBo3Hanus; Ilepmommnueckoro 3axona JI.M. MenzeneeBa Kak OCHOBHOIO 3aKOHa
XUMHUHU;, Y4YEHUST O CTPOCHUMM aroMa W XUMHUYECKOW CBSI3M; MpEACTaBICHUU 00
ANIEKTPOJIUTUYECKON  TUCCOIMAIlMU  BEIIeCTB B  pacTBOpax. TeopeTHuecKkue 3HaHUs
paccMaTpUBAIOTCS Ha OCHOBE OMIIMPUYECKH TIOJTYYEHHBIX U OCMBICICHHBIX (DaKTOB,
pPa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBIMIOJIHAS PYHKIMHU OOBSICHEHHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXXHOCTEW NPAKTUYECKOTO IMPUMEHEHUS U
MOJIyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHE TpOrpaMMbl M0 XUMHH CIIOCOOCTBYeT (OPMUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HaHUIO U METOJIaM MO3HaHUs B Hayke. M3ydueHnue xumuun
MPOUCXOAUT C TPUBJICUCHWEM 3HAHMM M3 paHee M3YYCHHBIX YYCOHBIX MPEIMETOB:
«Oxpyxaromuit Mmup», «buonorus. 5-7 knaccel» n «®duszuka. 7 kiacey.

[Ipy n3ydeHUH XUMHU TPOUCXOAUT (HOPMUPOBAHUE 3HAHUI OCHOB XMMHMUYECKON HayKu
KaKk 00JIaCTU COBPEMEHHOT0 €CTEeCTBO3HAHUS, MPAKTUYECKON NEATEIBHOCTH YeIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3ajaya y4eOHOTO MpeaMeTa COCTOUT B
(GOpMHUPOBAHUM CHUCTEMBbl XMMHUYECKHX 3HAHUW - BaXXKHEUINUX (HAaKTOB, MOHATHM, 3aKOHOB W
TEOPETHUECKUX TMOJOKEHHUM, TOCTYMHBIX 000OIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, sI3bIKa
HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJAaM MO3HAHUA MPU U3YYCHUH BEUIECTB U XUMUYECKUX
peakuuii, B GOPMHUPOBAHUH U PA3BUTHU IMO3HABATEIIHHBIX YMEHHUN M WX MPUMECHECHUU B Y4eOHO-
MO3HABATENBHON U y4eOHO-UCCIIEe0BATEIbCKON NeATeIbHOCTH, OCBOEHUH MpaBUIl GE30MacHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

Henn:

-popMupoBaHUE UWHTEIUIEKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIONIMMCS YCIOBHSM KU3HU;

-HAMpPaBJIICHHOCTh  OOyueHHUs Ha  CHUCTEMaTHYECKOe TMpHOOIIeHHe Oo0ydalwmuxcs K
CaMOCTOSITEIbHOW ~ TO3HABATEIbHOW  JIEATEIBHOCTH, HAy4YHBIM  METOJaM  IIO3HAHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

-o0ecreuyeHne  yCIOBHH, CIOCOOCTBYIONIMX  MPUOOPETEHHI0  OOYYArOIIMMHCS  OIbITa
pa3HoOOpa3HON MEATEIHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMTIETSHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;
-popmupoBanue obmel GyHKIIMOHATIEHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIIE
YMEHUN OOBSCHATH M OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MHpA, MCIOJb3ysS 3HAHHS W OIIBIT,
MOJTYYCHHBIC TTPU U3YUCHUU XUMHH, IPUMEHSITh UX MPU PEIICHUN

mpo0JIeM B TOBCEIHEBHOM KU3HU U TPYIOBOU JIEATEILHOCTH;

-popMHupoBaHrE Yy OOYYaAIOMUXCA TYMAaHUCTUYCCKUX OTHOIICHWM, TMOHWMAHHS I[€HHOCTH
XUMHUYECKUX 3HAHHWHA I BBIPAOOTKM JKOJOTHUYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM JEATEIBHOCTH B LIEJAX COXPAHEHMSI CBOETrO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpelibl;

-pa3BUTHE MOTHBAIIMM K OOyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO UM CAMOBOCHUTAHHIO HA
OCHOBE YCBOEHHs OOIIEYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po sl ¥ HAPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHUS.

Uwuco yacoB [j1s M3ydeHUs: XUMUU B § Kiacce - 68 vacoB (2 yaca B Heneno), B 9 kiracce -
68 yacoB (2 "yaca B HEZIEIIO).



HNJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O TIPEJIMETA

M3ydyenne XMMUM Ha YpOBHE OCHOBHOIO o0O0mero oOpa3oBaHMs HaIpaBlIeHO Ha
JOCTHXXCHHUC O6y‘~IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW HNPCIMCTHBIX PC3YJIbTATOB
OCBOCHHSA y4eOHOTO MpeaIMeTa.

JINYHOCTHBIE pe3yNbTaThl OCBOCHHS HPOrpaMMbl OCHOBHOIO 0O0mIero oOpa3oBaHHs
JOCTUTAIOTCS B X0/ 00yYEHHsI XUMHHU B €IMHCTBE YU4eOHOI M BOCIIMTATEIBHOM JIESITEIbHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMA  POCCUHCKMMH  COLMOKYJIbTYPHBIMH M  JIyXOBHO-
HPABCTBCHHBIMU LIECHHOCTSIMH, IPHHATHIMU B OOIIECTBE MpaBHIAMH M HOpPMaMH HOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLHANIN3AINN 00yYaOmUXCsl.

JIM4HOCTHBIE Pe3yJILTAThI OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM ITO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU Ha cé
OCHOBE, B TOM YHCJIE B YaCTH:

HAaTPUOTHYECCKOTO BOCITUTAHHS:
-LICHHOCTHOTO OTHOILICHUS K OTCYCCTBCHHOMY KYJBTYPHOMY, HCTOPHYECKOMY U

HAyYHOMY HACIeIUI0, MOHMMAaHWs 3HAUYCHHMS XHMHYECKOH HAyKH B JKH3HH COBPEMEHHOTO
o01ecTBa, crocOOHOCTH BJIaJeTh AOCTOBEPHOIN MH(pOpPMaIyeld O MEepeloBBIX IOCTHIKEHUSIX H
OTKPBITUAX MHpOBOﬁ A OTEYSCTBECHHOM XUMHHU, 3aMHTCPCCOBAHHOCTH B HAYYHBIX 3HAHHAX 00
yCTpOMCTBE MUpa U OOILECTBA;

TPAXJAAHCKOTO BOCIIMTAHUSA .

-OpCACTAaBJICHUS O COLMAJIBHBIX HOpMax MW IpaBuIaxX MCEKINYHOCTHBIX OTHOIICHUM B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOHN U JPYTrUX BUAAX AEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3zHOU
COBMECTHOM JIeITEIbHOCTH MPU BBITOJHEHUH Y4eOHBIX, MO3HABATENBHBIX 3a]1a4, BBIIOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B IpoOLEcCe 3TOM y4yeOHOM AeATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBEACHHUEC U IIOCTYIIKU CBOHUX TOB&pPIHICﬁ C IO3MOWH HPABCTBCHHBLIX W IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBUI MIOCTYIIKOB;

LIEHHOCTY HAYYHOTO ITO3HAHUS

-MHPOBO33PEHUYCCKHX TPEJCTABICHUNA O BEIIECTBE W XUMHYECKOH PEaKIuw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAYKH M COCTABJISIOUIMX OCHOBY JUIS
MOHWMAHUS  CYIIHOCTH HAy4YHOH KApTUHBI MHUpA, MPEACTaBIEHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOABI, B3aMMOCBS3SX YEIOBEKa C MPUPOTHON CPEoi, O posn
XUMHH B IO3HAHUU THX 3aKOHOMEPHOCTEH;

-II03HABATEIHHBIX MOTHBOB, HAIPABJICHHBIX HA IMMOJYYCHHE HOBBIX 3HAHWUH TI0 XUMHH,
HEOOXOIUMBIX TSI OOBSICHEHUS HAOTIOJAEMBIX MTPOIIECCOB U SBJICHHIA;

-II03HABATEIHLHOW, HHPOPMAIIMOHHOW M YMTATEIHCKOW KYJIBTYpPhI, B TOM YUCIIC HABBIKOB
CaMOCTOSITEIIEHOM PabOTHl ¢ YYeOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

-MHTEepeca K 00YYSHHIO U MO3HAHUIO, TF0003HATEIHLHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
caM000pazoBaHUI0, IPOEKTHOW U MCCIEAOBATEIHCKON MEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HANPABIEHHOCTH U YPOBHS O0y4YCHHS B NalbHEHIIEM;
bopMUPOBaHUS KYIbTYPbI 3/T0POBbSI:

-OCO3HAHUSl IEHHOCTU »HU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUM U HENPUITHS BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS




npaBuil 0€30MacHOCTU MpH OOpallleHuH C XMMHYECKMMM BEIIECTBAaMU B OBITY U peanbHOMN
KU3HU;
TPYJIOBOTO BOCIIUTAHUS !

-MHTEpeca K TMPaKTHUYECKOMY H3YUEHHIO Hpodeccuii W TpyAa pa3iuyHOro poja,
YBaXEHHE K TpPyAy M pe3yjbTaTaM TpPYAOBOH JAEITEIbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUS MpPEeIMETHBIX 3HAaHUI [0 XHWMHH, OCO3HAHHOTO BHIOOpPA WHAMBUAYAIBHON
TPACKTOPUH MPOJOJLKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpodeccuoHanbHON
NESTENIbHOCTH W Pa3BUTHS HEOOXOMUMBIX YMEHHUH, TOTOBHOCTb aJalTUPOBAThCS B
npodeccuoHaIbHOM cpere;

DKOJIOTMYECKOTO BOCIIUTAHUS!

-OKOJIOTHYECKHU I1E€JIECOO00PA3HOTO OTHOILICHUS K MPHUPOJE KaK HUCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMWS, NMMOHMMAaHHs IIEHHOCTH 30POBOTO M 0Oe3omacHOro oOpasa
JKU3HU, OTBETCTBEHHOTO OTHOUICHHS K COOCTBEHHOMY (DHU3MYECKOMY U TCHUXUYECKOMY
3JI0pPOBBIO, OCO3HAHUS LIEHHOCTH COOJIOJCHMS MPaBHJI 0€3011acCHOrO MOBEACHUS IpHU padoTe C
BEILECTBAMM, a TAK)KE B CUTYalUsIX, YTPOKAIOIIMX 3/I0POBBIO U JKU3HHU JIFOJIEH;

-CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MMOJTYy4aeMble MPU W3YYCHUU XUMHH, JUIS PEIICHUS
3a7]a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOW, IMOBBILIECHHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTeld WX PelIeHUs
MOCPEACTBOM METOJIOB XHUMUU;

-3KOJIOTHYECKOI0 MBIIUICHUSI, YMEHHS PYKOBOJICTBOBAaTHCSI MM B II03HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM ITPAKTHKE.

MeTtanpeamMerHnbie pe3yJabTarbl. B cocraBe MeTanpeIMEeTHBIX Pe3yIbTaTOB BBIACISIOT
3HauUMMBIE M1 (OPMUPOBAHUS MHPOBO33PEHHs OOIIECHAYYHBIE TOHATUS (3aKOH, TEOpPHUS,
MPUHIINIL, TUIIOTE3a, GaKT, CUCTEMa, IPOIIECC, SKCIIEPUMEHT U JIPYToe.), KOTOPbIe UCTIONB3YIOTCS
B €CTECTBEHHO-HAayUHBIX YYE€OHBIX MpEeAMETaX M TMO3BOJIAIOT Ha OCHOBE 3HAHUW M3 ITHX
npeaMeToB  (OPMHUPOBATH TMPEJCTABICHWE O IEJTOCTHOW HAy4yHOW KapTUHE MHpa, U
YHUBEpCAIbHBIE Y4eOHBIC NeHCTBUs (IMO3HABATEIbHBIC, KOMMYHHMKATHBHbBIC, DETYJISITUBHBIE),
KOTOpbIe OOecreunBaloT (GOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHHUPOBAHUIO U
OCYIIECTBJICHUIO y4yeOHOM jedaTenabHOCTH. MeTanpeaMeTHble Pe3yJabTaThbl  OCBOSHUS
o0pa3oBaTeNbHONl  MpOrpaMMbl MO XHUMHH  OTPaXarOT OBIQJCHHE  YHHBEpPCaIbHBIMU
[103HABATEJIbHBIMU JEUCTBUSAMHU, B TOM YHUCIIE:
0a30BbIC JIOTHYECKUE JCHCTBHS !

-YyMEHHE HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHMHM 3HAHUM:
pacKpbhIBaTh CMBICII XUMHUYECKUX TIOHATHH (BBIACIATH WX XapaKTepHbIE TMPU3HAKH,
YCTaHABIWBATh B3aUMOCBS3b C JIPYTUMHU MOHATHUSIMH), UCTIOJIB30BaTh TIOHATHS U1 OOBICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUM, BHIOMpATh OCHOBAHUS W KPUTEPHH IS KiacCU(UKAIIUU
XUMUYECKHUX BEIIECTB M XUMHUYECKUX PEAKINH, YCTAaHABIUBATH IPUYHMHHO-CIICJICTBEHHBIE CBSI3H
MEXy O0BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTWH ), POBOJIUTH BBIBOJIbI U 3aKIFOUEHUS;

-yMEHHE  TPUMEHSATH B rpoliecce Mo3HaHus MOHSATHUSA
(mpenMeTHbIE M METalpelIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HUCIOJIb3YeMbIE B
XUMHUH, MpeoOpa3oBhIBATh IIUPOKO NPUMEHSEMbIE B XUMHH MOJENbHbIE MPEJCTABICHUS -
XUMHUYECKHM 3HaK (CHMBOJ 3JIEMEHTAa), XUMHuYeckas ¢opMmMyla U ypaBHEHHUE XUMHYECKON
peakuuu - TpHU pPElIeHUH Y4eOHO-TO3HABAaTENbHBIX 3aJady, C Y4YETOM O3THUX MOJAEIbHBIX
MPEJICTAaBICHUN BBISBIISATH U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKN U3Yy4aeMbIX OOBEKTOB -



XUMHUYCCKUX BCIICCTB U XMMHUYCCKUX peaKHHﬁ, BBIABJIATH O6HII/Ie 3aKOHOMEPHOCTH, ITPUIUHHO-
CJICACTBCHHBIC CBA3U U MMIPOTUBOPCHUUSA B U3YHACMbIX NPOLECCaX U ABJICHUAX
0a30BEIC HCCICIOBATSIbCKIE ACHCTBHUS.

-YMCHHUC HUCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUA, a
TaKK€ B Kady€CTBE€ OCHOBBI IJIA (bOpMI/IpOBaHI/IH TUIIOTE3bl IO TIPOBEPKC IPaBHIIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

-npuoOpeTeHNEe OMbITa MO MJIAHUPOBAHUIO, OPTaHU3ALMUA U MPOBEACHUIO YUEHUYECKUX
9KCIIEPUMEHTOB: YMEHHUE HAOII01aTh 332 XOJIOM IIPOIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GopMyIupoBaTh OOOOLIEHUS U BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
WCCJIEI0BAHMS, COCTABIISATh OTYET O MPOJIETaHHOM padoTe;
pabota ¢ uHdopMAaIHECH:

-yMEHHUE BBHIOMPATh, AHAIM3MPOBATh M HMHTEPIPETUPOBATh HH(OPMALUIO Pa3THYHBIX
BUJIOB ¥ (POPM MPEACTABIICHHS, MOJIYYAECMYIO M3 Pa3HBIX MCTOYHHKOB (HAay4HO- MOIYJISIpHAS
JUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIpaBOYHbIE moOcoOHs, pecypcel VHTepHera),
KPUTUYECKH OLIEHHBATH IPOTHBOPEYNBYIO M HEJIOCTOBEPHYIO HHPOPMAIIHIO;

-yMEHHE NPUMEHSITH PAa3JIMYHbIE METO/IbI ¥ 3AIPOCHI IPU NOUCKE U 0TOOpe MHPOPMaIHH
U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMUMBIX JUISl BBHITOJHEHUS Y4YEOHBIX M TO3HABATEIBHBIX
3a[a4 OMpeAeIEHHOTO TUIIA, IPUOOPETEHHE OTBITa B 00JACTH UCIOIH30BaHUS HHPOPMALIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIl, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM, CaMOCTOSITCJIbHO BBIOMPATh ONTHMAIBHYIO (OPMY TPEICTABICHUSI
uH(pOpMAIIMKM W WUIIOCTPUPOBATh pEIlIacMbIe 3aJla4d HECIOXHBIMU CXEMaMH, JIHarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

-yMEHHE HCIIOJIb30BaTh M aHAIU3UPOBATH B IMPOIECCe YU4EOHOW M HMCCIIEI0BATENBCKON
JeATEIFHOCTH MH(POPMAIIHIO O BIMSHUH MTPOMBIIUIEHHOCTH, CETBCKOTO X035HCTBA M TPAHCIIOPTa
Ha COCTOSTHHE OKPYXKAIOIIel TPUPOTHOHN Cpebl;

Y oOyuaromierocs OyayT  cpOpMHUpPOBaHBI  CIEAYIOIIHE YHHBEpcalbHbIE
KOMMYHUKATHBHBIC JICHCTBUS:

-yMEHHue 3aJaBaTh BONPOCHl (B XoJ€ Juajora U (WiIM) IUCKYCCHM) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

-IpUOOpETEeHHE ONbITa MPE3EHTALMU  PEe3yIbTATOB  BBIIOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1A0OPaTOPHOW pPabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

-3aUHTEPECOBAHHOCTL B COBMECTHOW CO CBEPCTHHKAaMM IIO3HABaTEIbHOM W
MCCIJIEIOBATEIbCKON NIeATENbHOCTH MPU PEUICHHHM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMS MNO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIMSI COBMECTHBIX JACMCTBUIA, ONpeieseHe KpUTEPUEB MO OIIEHKE KauecTBa
BBIMIOJTHEHHON paboThI U IpYTHe);

VY oOyuatomierocss OynyT cOpPMHPOBAHBI CIEAYIONIME YHUBEPCAIbHBIC PErYISITHBHBIC

JCUCTBUS.
-YyMEHHE  CaMOCTOSATENIbHO  ONpEeAeNiATh  UEeIH  JACSATENbHOCTH,  IUIAHMPOBATb,

OCYHICCTBJIATH, KOHTPOJHUPOBATH U TIPpHU HCOGXOI[I/IMOCTI/I KOPPCKTUPOBATHL CBOIO ACATCIIBHOCTD,
BBIOMpaTh HamOoJsiee d(PPeKTUBHBIE CMOCOOBI pelIeHUs YYEOHBIX W TMO3HABATEIbHBIX 3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH TPEJIOKCHHBIH AITOPUTM JEHCTBHNA TpU
BBHIIMTOJIHEHUH 3aJaHUi ¢ Y4ETOM TMONyYeHHsT HOBBIX 3HAHHMHA 00 H3ydaeMblX OOBEKTax -
BEIIECTBAX U PEaKIUsIX, OICHHBATh COOTBETCTBUE MOJIYYCHHOTO pe3yIbTaTa 3asBJICHHON LENH;



-YyMEHHUE WCIOJIb30BaTh M AaHAJIM3UPOBaTh KOHTEKCTHI, IpeAsiaraéMble B YCJIOBHUHU
3a1aHUM.

IIpeaMeTHble pe3yabTaTbl OCBOCHHUS MPOTPaMMbl MO XMMHU Ha YpPOBHE OCHOBHOTO
o011ero 0opa3oBaHus.

B cocraBe mnpenMeTHBIX pPE3yIbTATOB IO OCBOCHHUIO O0SM3aTENBHOIO COAEpIKaHUS,
YCTaHOBJICHHOIO JaHHON (enepanbHOil paboueid mporpaMMoil, BBIAEISIOT: OCBOEHHbBIE
oOydJarlolMMuUCs Hay4yHble 3HAHUS, YMEHHMs U CHOCOObI JeHCTBUM, creuuduueckue s
npeaIMeTHOM o0nactu «XUMHUS», BUIBl JEATEILHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX
CUTYaIHsX.

K xoHuny o0yuyenusi B 8 kuacce y oOyuatomierocs Oyay cGhOpPMHpPOBAHBI CIEAYIOIINE
NPEIMETHBIC PE3YIbTAThl IO XUMUU:

-pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHSATHI: aTOM, MOJIEKYJa, XUMUYECKHM
9JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAsE U HEOJAHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJEKYJsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOISPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, IIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakiysi, KiacCu(UKAIMs PEaKIHUi: pPeakud COCIHMHEHUS, PEaKIHH Pa3JIOKCHHS, PEaKIUH
3aMeIIeHUs], Peakui 0OMeHa, K30- M YHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3(PQeKT peakuuu,
PO aToMa, SJEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTalb, pallyC aToMa, XMMUYECKask CBS3b,
NOJISIpHAsl W HETIOJISIPHAsT KOBAJICHTHAs! CBS3b, MOHHAS CBSA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBasi J10Jis BelllecTBa (MPOLIEHTHAs! KOHIIEHTPallKs) B pacTBOPE;

-MJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMUYECKUX TMOHATUH W MPUMEHSATh 3TH
MOHATHS NPH OMMCAHUM BELIECTB U UX NMPEBPALLCHUH;

-MCIIONIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJIsi COCTaBJleHUs (OpMyn BelIecTB u
YPAaBHEHUN XUMUYECKUX PEAKIUI;

-ONpeAeNsATh BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApPHBIX COCIUHEHUSAX, CTETICHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, TPHHAIC)KHOCTD BEIIECTB K ONPEACTIEHHOMY
KJIacCy COoeAuHEHUW 1o ¢opMmysiaMm, BHA XUMHUYECKON CBs3M (KOBaJ€HTHAs M HWOHHAas) B
HEOPraHMYECKUX COETUHEHUSX;

-packpbiBath cMbicn Ilepuoanyeckoro 3akona J[.M. MeHpneneeBa: JIeMOHCTPHpPOBATH
MNOHUMAaHHE MEePUOINYECKOIN 3aBUCIMOCTH CBOMCTB XMMHYECKHX AJIEMEHTOB OT UX IOJIOKEHUS B
[Tepuonuyeckoil cucteme, 3aKOHOB COXPAaHEHHS MacChl BEIECTB, TOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJICKYJISIPHOTO YYeHHsI, 3aKOHa ABOTaIpO, OMUCHIBATh U XapaKTEPH30BATh TAOINIHYIO GopMy
[Teprnomuveckoil CUCTEMBI XMMHUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS «TJaBHAs MOJTrPYIa
(A-rpymma)» u «modounast moarpynma (b-rpymma)y, Manbie u OOJbIINE MEPUOJIBI, COOTHOCHTh
0003HaueHMsI, KOTOpPBIE UMEIOTCs B Tabmmie «lleproamueckas cucreMa XUMUYECKAX DIIEMEHTOB
J.1. MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHHS aTOMOB XUMHUYECKUX JIEMEHTOB
(coctaB U 3aps A1pa, 00IIee YUCIIO FITEKTPOHOB U pacIpeielieHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

-KJIaCCU(PHUIIUPOBATH XUMHUYECKHE HJIEMEHTHI, HEOpPraHU4ecKue
BEIIIECTBA, XUMHUECKUE PEaKIUH (110 YUCIY M COCTaBY y4YaCTBYIOIIMX B PEAKLUHU BEILECTB, IO
TETIOBOMY 3P PEKTY);

-XapaKTepru30BaTh (OMHUCHIBATh) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TIOJATBEPKJasi OMUCaHUE MPUMEpPaMU MOJEKYJISPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

-IIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT MX KAueCTBEHHOI'O COCTaBa,



BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUI B Pa3IUYHBIX YCIOBUSX;

-BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 1Mo (popMysie COeAMHEHHS], MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peaklvy;

-IIPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIBHON NEATEIbHOCTU - aHajiu3 WU CUHTE3,
CpaBHEHHME, O000O0IIeHHe, CcHUCTEeMaTH3alluio, KiIacCU(UKAIMIO, BBbISBICHHE MPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H - JUIsl N3yYEHUsl CBOMCTB BEIIECTB MU XMMHUUYECKUX PEAKIUM, €CTECTBEHHO-
Hay4yHble METOJbl [O3HAHUS - HaONIOJEeHHWe, HM3MEPEHHEe, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIN ),

-cJIeoBaTh IpaBHJaM  IIOJIb30BAaHUS XMMHUYECKOW TMOCYIOM M J1a0opaToOpHBIM
o0opyloBaHHEM, a TakXKe I[paBuUjiaM oOOpalleHusi C BEUIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU 10 BBIOJTHEHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB MO TIOJYYCHHIO U
coOMpaHni0 ra3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), IPUTOTOBICHUIO PACTBOPOB C
OIpENICNIEHHOM MAacCOBOM JOJIEM PAcTBOPEHHOrO BEIIECTBA, IUIAHUPOBaTh W TMPOBOIUTH
XUMUYECKHE HKCIIEPUMEHTHI [0 PACHO3HABAHMIO PACTBOPOB WIEIOYEH U KUCIOT C MOMOIIbIO
UHAUKATOPOB (1akmyc, ¢heHondraiernt, METUIOPAHK U IPYTHE).

K xonny o0yuenuss B 9 kiacce y oOyuaromierocs 0yny chopMHpOBaHBI CIEIYIOIINE
MPEAMETHBIC PE3YNIbTATHI 110 XUMHH:

-pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATUNA: XUMHUYECKHH JJIEMEHT, aToOM,
MOJIEKYJIa, HMOH, KaTHOH, AHWOH, IIPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, BaJIECHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKasl peaKIusi, XUMHYECKas CBS3b,
TEIUI0BOM 3P PEKT peakiiu, MOJb, MOJSAPHBIA 00BEM, PacTBOP, AIEKTPOIUTHI, HEANEKTPOIUTHI,
AIIEKTPONIUTUYECKAs] AMCCOIUAINS, DPEaKIMH HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBecHe, oOOpaTHMMble M HEOOpaTUMBbIE pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaklM, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKUCIEHUE M BOCCTAHOBJIEHUE, aJIOTPOIHUS,
aM(pOTEepHOCTh, XUMUYECKasi CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUTMUECKast), KpUCTaLTHYecKas
pemérka, KOppO3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW peakuuu, MpeaesbHO
nonyctumas konuentpanus [1JIK Bemectna;

-WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSTHH W TMPUMEHSTH 3TH
TIOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

-HCTIONBb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJsi COCTaBI€HHUS (GOPMYN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

-ONpEAENsITh BAJICHTHOCTb W CTENEHb OKUCJICHUS XHUMHUYECKUX DJEMEHTOB B
COCIMHEHUSX paA3JIMYHOTO COCTaBa, IMPUHAJJIEKHOCTh BEIIECTB K ONPEAeIEHHOMY KIaccy
COeMMHEHUH 10 (opMyraM, BUJ XUMUYECKON CBS3M (KOBaJIeHTHAs, MOHHAs, METa/UIMUecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsij] HMOHa MO XHUMHUYecKoW ¢opMmylie, XapakTep cpeabl B
BOJHBIX pacTBOpax HEOPTraHWYECKUX COCAMHEHUH, THUIl KPUCTALINYECKONW  PEerETKU
KOHKPETHOI'O BEIIECTBa;

-packpbiBath cmbich Ilepuoguueckoro 3akona .M. MenzaeneeBa U JeMOHCTpUPOBATH
€ro NMOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh TabamuHyo dopmy llepuoanueckoit cucTembl
XUMHYECKHX AJIEMEHTOB: pa3jinyarh MOHATHs «rJaBHas noarpynmna (A-rpymma)» u «moOouyHast
noarpynna (b-rpymma)», mansie U OONBIINE TEPUOABI, COOTHOCUTH OOO3HAUYEHUS, KOTOPHIC
UMEIOTCS B TEPUOJWYECKON Tabiuile, ¢ YHUCIOBBIMU XapaKTEPUCTHKaAMH CTPOEHHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apdl siipa, o0lee YnciIo 3JIEKTPOHOB U paclpe/esieHne ux
0 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCAVMHEHUM B Mpelesax MalblX MEPUOJO0B M TJIABHBIX MOATPYII C YYETOM CTPOECHUS HUX



aTOMOB;

-KJIaCCU(PUIUPOBATH XUMHUECKUE SJIEMEHTHI, HEOPIraHNYECKHUE BEIECTBA, XMMUYECKHE
peaknuu (1o YKCIy M COCTaBy y4YacTBYIOIIMX B PEAKLIUHU BEILIECTB, IO TEIUIOBOMY 3 EKTy, 1Mo
M3MEHEHUIO CTENIEHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

-XapaKTepu30BaTh (ONMUCHIBaTh) OOIMME M crHenu(uyeckrne XWMHUYECKHE CBOICTBA
IPOCTBIX M CIOXHBIX BEIIECTB, OATBEPK/Iasi ONUCAHNE NTPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHMH COOTBETCTBYIOIMX XMMUYECKUX PEaKIuii;

-COCTaBJIATh YPABHEHUS JIEKTPOIMTUYECKOM AMCCOLMALMK KUCIOT, LIeJI04Yeld U coleld,
IOJHBIE M COKpAalIEHHbIE YPaBHEHUS peakuuil HOHHOro OOMEHa, YypaBHEHMs pEaKIMi,
NOJATBEPXKJAIOIIUX CYIIECTBOBAHUE I'€HETHMUECKON CBA3M MEXJY BELIECTBAMM Pa3JIMYHBIX
KJIACCOB;

-pacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLui;

-IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHs, BO3MOXXHOCTHU
IPOTEKaHUS XUMUYECKUX MTPEBPAILECHUH B Pa3INYHbIX YCIOBUSAX;

-BBIYUCIISITh OTHOCUTEIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEILECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 0 (popMyJsie COeAMHEHHs], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOpE,
IPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

-coOJItolaTh  MpaBUjia [OJb30BAaHUS XUMHUYECKOM TOCylnol M 1ab0paTOpHbBIM
00opy/0BaHUEM, a TaKXKe IpaBuia 00pallleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMU
[0 BBIIOJHEHUIO Ja0OpaTOPHBIX XMMHMYECKHUX OIBITOB IO IMOJYYEHHIO U COOMpaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa M YIIIEKHCIIOro Ta3a);

-IIPOBOJIUTH PEAKLUH, MMOATBEPHKAAIOIINE KAUYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOPUIOPOMMI-, HOAMI-, KapOoHaT-, Qocdar-, cuiIMkar-,
cyibdar-, THAPOKCUI-MOHBI, KATHOHBI aMMOHHS M MOHBl M3YYEHHBIX  METaJJIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPIraHUUYECKUX BEILECTB;

-[IPUMEHATh OCHOBHBIE OINEpAIMU MBICIUTEIbHONW AESITENbHOCTH - aHAJIW3 U CUHTES,
CpaBHEHME, 000011IeHNE, CUCTEMAaTU3allNI0, BBISIBIEHUE IPUUNHHO-CIIEICTBEHHBIX CBsI3ed - 1Jis
M3YYEHHUs CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIINI, €CTECTBEHHO-HAayUYHbIE METO/1bI TIO3HAHMUS -
Ha0JII0/IeHue, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

COAEP) KXAHUE YYEBHOI'O ITPEJMETA
Coneprxanne o0yueHus B 8 Kiacce
Paszgea 1 IlepBoHayanbHble XUMHYECKHE TOHATHSA.

[Ipenmer xumun. Ponbp XMMUM B JKM3HM YelOBEKa. XMUMHUA B CUCTeME HayK. Tema u
BemecTBa. dusnueckue CBONCTBa BelIecTB. ArperatHoe cocTostHue BemiecTB. [loHstue o
METOJIaX MO3HaHUs B XUMUU. YucThie BelecTBa U cMecu. CiocoObl pa3/ieieHusi cMecei.

ATOMBI U MOJEKyIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTblie u cioXkHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAsS aToMHasg Macca. OTHOCUTEIbHASI MOJIEKYIIsIpHAs
Macca. MaccoBas 011 XUMHUYECKOTO 3JIEMEHTA B COSTMHCHUM.

KommuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacchl U
Yucia CTPYKTYPHBIX €IMHMI] BeIecTBa. Pacu€Trl o hopMynaM XUMUYECKUX COCTUHECHUM.

@u3nyeckue U XUMHUUECKHE SBJICHUSA. XUMHUYECKas peakuus M €€ NpPU3HAKU. 3aKOH



COXPaHEHMsI MacChl BEIECTB. XUMHUYECKUEe ypaBHeHUsA. Kimaccupukanuss XMMUYECKUX peakluit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

XUMHUYECKUH FKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY0M, MpaBuiiaMu paboThl B
nabopatopun U npuéMamMu OOpalieHuss ¢ J1adOpaTOpHBIM O0OpYAOBAaHMEM, H3y4YCHUE U
onrcanue PU3NIECKUX CBOKMCTB 00pa3IOB HEOPTaHUYECKHUX BEIECTB, HAOMOIeHUE (DU3HUECKUX
(maBieHHE BOCKA, TassHUE JIbJla, paCTUPAHUE caxapa B CTYNKE, KUIIEHHE M KOHJEHCAllUs BOJIbI)
U XUMHUYECKUX (TOpeHHe CBeuH, NMPOKATMBAHME MEIHOW IPOBOJIOKH, B3aUMOJEHCTBUE Mena C
KHCJIOTON) sIBJICHUH, HAOJIOJEHUE M ONMCAaHUE NPU3HAKOB MPOTEKAHUS XUMMUYECKUX pPEaKLUil
(pa3noxxeHue caxapa, B3aUMOACHUCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, pasiokKeHHE
ruapokcuaa Meau (II) nmpu HarpeBaHuu, B3auMoJielCTBUE Keje3a ¢ pactBopoM cosn Meau (II),
u3ydeHre crnocoOOB paszeneHust cMeceld (C MOMOIIbI0 MarHUTa, (PUILTPOBAHUE, BHIIAPUBAHHE,
TUCTWIUISIMS, XpoMaTtorpadus), NpOBEeIEeHHE OYUCTKH MOBAPEHHOH COJIM, HAOIIOJCHHE H
ONMCAHUE PE3yJIbTaTOB IPOBEACHUS OINbITA, WILIIOCTPUPYIOIIEIO 3aKOH COXPAHEHMsI Macchl,
co3/laHue MoJieNel MOJIeKyI (IIapOCTEPAKHEBBIX).

Pazgen 2 BaikHeilime mNpeACTABUTEJH HeOpraHm4veckux BemecTB. KoundyecTBeHHBIE
OTHOLUICHHS B XUMHH.

Boznyx - cmech rasos. CocraB Bo3ayxa. Kuciaopon - 3jeMEHT M IPOCTOE BEUIECTBO.
Haxoxnaenue kucinopona B npupoje, Gu3nyeckue U XMMUUYECKUE CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucnmopoga. CrocoObl TOJMy4eHHUS KHCIOpoJa B JIabOpaTopuul |
npoMblluieHHOCTH. KpyroBopor kucnopoja B mpupoje. O30H - ajuloTponHas MOAU(pUKaLus
KHCIIOpO/1a.

TernnoBoil 3¢ ekt XUMHUECKOW peaklud, TEePMOXUMHUECKHE YpaBHEHMs, 3K30- U
DHAOTEPMUYECKUE peakUMU. TOmnMBO: yroib MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO AP deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon - asnemeHT M mpoctoe BemecTBo. HaxoxzaeHue Boaopona B IPHUPOJE,
du3nueckre U XMMUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOoco0b! momydeHus. Kucnotel u conu.

MounsipHblii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boxa kak pacrtBoputrens. PactBopbl. HacelmieHHble n
HEHACBIIIEHHbIE PacTBOpHl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10l BELIECTBA B
pacTBope. XuMHUYecKue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B MpPUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B MpUpoJe. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

Pa3nes 3 OcHOBHBIE KJIACChI HEOPTAHMYECKHUX COeIMHECHMI.

Knaccupukanus Heopranmdyeckux coenuHeHuid. Oxcupupl. Knmaccudukanus OKCHIIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIC) U HeconeoOpazytomue. Homenkmarypa
okcu0B. DU3nvecKre U XMMHUYECKHe CBOCTBa OKCHUIOB. [lomydeHne okCcuoB.

OcHoBanus. Knaccudukanuss ocHoBaHuil: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckne W XWMHYECKHE CBOMCTBa OCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xkucnor. Homenknarypa kuciot. @uzndeckre U XUuMHYECKUe
cBoiicTBa kucaot. Psan akruBHoctu metaiuioB H.H. bekerosa. [lonyuenue Kucmior.

Comu. Homenknarypa coneil.

du3nyecKre U XMMUYECKue cBoicTBa conel. [lonydenue coneil.

I'eneTnyeckas CBA3b MEXKAY KJIACCAMH HEOPraHMYECKUX COCTUHEHHMN.

XVUMUYECKUN DKCIEPUMEHT: Ka4eCTBCHHOE OIPEACICHUE COICpXKaHUS KUCIOpoJa B
BO3/yX€, MOIy4YeHue, coOupaHue, paclio3HaBaHUE U N3y4eHHE CBOMCTB KMCIOPOAA, HAaOI0AeHE



B3aMMOJCHCTBHS BEIIECTB C KMCIOPOAOM M YCIOBHs BO3HMKHOBECHMS M NPEKPAILECHUS FOPEHUS
(moxkapa), O3HaKOMJIEHHE C O0Opa3llaMHd OKCHJOB M OIKMCAaHUE HX CBOWMCTB, MOJYYECHHE,
coOupaHue, paclHo3HaBaHUE U M3YyYEHHE CBOICTB BOAOpoJa (IOpPEHME), B3aUMOJEHCTBUE
Bosopona ¢ okcugom menu (II) (BO3MOKHO HCHONB30BaHWE BUICOMATEPHUATIOB), HAOIIOICHUE
00pa3IoB BEMIECTB KOJIMYECTBOM 1 MOJIb, HCCIEI0OBaHNE OCOOEHHOCTEH PaCTBOPEHUS BEILIECTB C
pa3IMYHON pPacTBOPUMOCTBIO, IPUTOTOBJIICHHE DPACTBOPOB C ONPENCIEHHON MAacCOBOM IoJen
pPAcTBOPEHHOI'O BEIIECTBA, B3aMMOAEHUCTBUE BOJIBl C MeTallaMM (HaTpUeM M KaJlbL[HEM)
(BO3MOKHO MHCII0JIb30BaHME BHJEOMATEpHANIOB), HCCIEI0BaHME O00pa3lOB HEOPraHUYECKUX
BEIIIECTB pa3IMYHBIX KJIACCOB, HAOJIOJECHHWE M3MEHEHHUS OKPACKM WHIMKAaTOPOB B pPacTBOPAX
KHCJIOT U 1IeJIoueH, u3yueHue B3anMoaencteusa okcuaa meau (I11) ¢ pactBopom cepHOM KUCIOTHI,
KHCJIOT C METaJJIaMH, DPEAKUUN HEWTpalIu3alud, IIO0Jy4CHHE HEpPAaCTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJHOI0 METaJUla APYIMM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1a4
110 Teme «BakHeWIne KJ1acchl HEOPraHUYECKUX COCTUHEHUI.

Pa3nen 4 [lepuoanyeckuii 3akoH u Ilepuogudeckasi cucremMa XumMudeckux 3jaementon JI.U.
MenpaeneeBa. CTpoeHue aToma.

IlepBble MOMBITKM KJIAacCU(PUKALMKU XUMHUYECKUX 3i1eMeHTOB. lloHsTHe o rpymnmax
CXO/IHBIX 3JIEMEHTOB (IIE€JOYHbIE U IIEJTOYHO3EMENIbHbIE METAJIbl, I'aJOT€Hbl, HHEPTHBIE Ta3bl).
DJIeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCUIBI M THAPOKCHUJIBI.

Ilepnonnueckuit 3akoH. Ilepumonmueckas cucrema XuMHYECKuX dnemeHtos 1.
MenneneeBa. Koportkomepuoanas W JumMHHONEpHoaHas ¢opmbl [leprogmyueckold CHCTEMBI
xumuueckux dnemeHTtoB .M. MenneneeBa. Ilepuonbl u rpynmbl. DU3nYECKHid CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPHOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX saep. HM3zoronel. OnexTpoHsl. CrTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3J1eMeHTOB [leproanyeckoil cucTemMbl
JA.M. MenneneeBa. XapakTE€pUCTHKa XHMHUYECKOTO J3JIEMEHTa II0 €ro IOJIOKEHUIO B
Ilepunonnueckou cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paJryca aTOMOB XUMHUUYECKUX AJIEMEHTOB, METAJUTMUECKUX
Y HEMETaJNIMYECKUX CBOMCTB MO TpymnaM M nepuoaam. 3Hadenue llepuoanueckoro 3akoHa u
Ilepponnueckold CHCTEMBI XMMHUYECKHMX JJIEMEHTOB I pa3BUTUA HAayku W npaktuku. [[.H.
MenpeneeB - y4€HbBIN U TPaKJaHUH.

Pa3nen S Xumnueckas ¢Bsi3b. OKHCINTE/ILHO-BOCCTAHOBHUTE/IbHBIC PEAKLIHH.

Xumuueckass  cBsi3b.  KoBaseHTHas  (mosisipHass M HENOJsIpHAsi)  CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. FIoHHAas1 CBS3b.

Crenenp  okucineHus. OKHUCINTENbHO-BOCCTAHOBUTENBHbIE peakuuu. [Iporecchbl
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUN HSKCIEPUMEHT: M3ydeHHe OOpa3IOB BEIIECTB METAUIOB U HEMETAJIOB,
B3aUMOJICVCTBUE THJIPOKCUIA IIMHKA C PACTBOPAMHU KHCIJIOT M IIEIOYEH, MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHue, peakuuu
pa3JI0kKEHUS, COETUHEHN).

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBsI3€l IPU U3YYEHUHN XUMHUHU B § KIIACCE OCYILLECTBIISIETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHHM, Tak M TOHSATHIA,
ABJIAIOIIUXCSI CACTEMHBIMH JUISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOwe ecTecTBEHHO-HAYYHbIE MOHATUSA: HAy4HbIM ()akT, TUIOTE3a, TEOPHs, 3aKOH,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  HKCHEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJCIIb, SIBJICHUE.



@dwusnka: MaTepusi, aToOM, O3JCKTPOH, TPOTOH, HEWTPOH, HOH, HYKIWJA, H30TOIIbI,
pPalMOaKTUBHOCTb, MOJICKYJIa, 3JCKTPUYECKUN 3apsij, BEIIECTBO, TeI0, 00BEM, arperatHoe
COCTOsIHUEC BCIIICCTBA, I'as, (bI/I3I/I‘-IeCKI/IC BCJIMYMHBI, CAUHUIBI U3MCPCHHA, KOCMOC, IIJIAHCTHI,
3BE361, ComHIIe.

buonorus: porocunres, npixanue, ouocdepa.

Ieorpadus: armocdepa, ruapocdepa, MHUHEpabl, TOPHBIE MOPOJIBI, IOJE3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

Coneprxanne o0yueHus B 9 kiacce.
Pa3znen 1 O600menne 3Hanumii no Kypey 8 kiacca. BemecrBo u xumuieckasi peakius.

Ilepnonnueckuit 3akoH. Ilepuommueckas cucTtemMa XUMHUYECKHX 3yeMeHToB .M.
MengeneeBa. CrpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblLUs U UX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B lleproauyeckoit cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BHUJIbI XUMHYECKOM CBSI3U. THIIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAUIMYECKOM PEIIETKM M BUAA XUMUYECKOH
CBSI3U.

Krnaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECCTB. XWMHUYCCKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJlaccaM HEOPraHMYECKHUX COEIMHEHUH, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccuukanus XUMHYECKHX PEaKIUK MO0 Pa3IUYHBIM MPU3HAKaM (TI0 YHCITY U COCTaBYy
YYacTBYIOUIMX B peaKIUH BEUIECTB, MO TeIIoBoMY 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTaau3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

ITonatue o ckopoctu xuMHUYeckol peakuuu. IToHsaTHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. Ilonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecUU. DakTOpbl, BIHUAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJ0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKHUCINUTENIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknmii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Pa3nen 2 Xumuyeckne peakiium B pacTBOpax.

Teopust 2NEKTPONIUTUYECKON AUCCOLMALIMH. DINEKTPOJIUTHI U HEAIEKTPOJINTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M IUCCOLMALMY BEUIECTB C Pa3IMYHBIMU BUIaMU
XuMU4eckou cBs3u. Crenenp nuccoruani. CUIIbHBIE U ClIa0bIe SJIEKTPOJIUTEHI.

Peakuuu nonHoro oomMeHa. Y cioBus NpOTeKaHUs peakluii HOHHOTO OOMeHa, TIOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
NpEJICTaBICHUH 00 AIEKTPONUTHYECKON aucconuanuu. KadecTBeHHblE pPEaKIMU Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

XHUMHUYECKUN HKCIEPUMEHT: O3HAKOMJIEHME C MOJEISAMHU KPUCTANIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB - METANIOB M HEMETaioB (rpadura M aiMasa), CIOKHBIX BEIIECTB
(x71opuma HaTpus), HCCIEAOBAHHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW peakuuu OT
BO3/ICHCTBUS Pa3IMUHbIX (PAKTOPOB, UCCIEIOBAHHUE JIEKTPOINPOBOIHOCTH PACTBOPOB BEILECTB,
mpouecca  AMCCOIMAIMM  KUCJIOT, Imienoued W cosneid  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), MPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIMX MPU3HAKH MPOTEKAHUs peaKklui
HOHHOTO oOOMeHa (oOpa3oBaHME OcajKa, BBIICICHHE Ta3a, OOpa30BaHHWE BOBI), OMBITOB,



WITIOCTPUPYIOIIUX IPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (rOpeHHe, peakiuu
pa3joXKeHUsl, COEAUHEHMs), paclO3HABaHME HEOPraHMYECKMX BELIECTB C  ITOMOLIBIO
Ka4eCTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4.

Paznen 3 HeMeTa/ulbl M MX COeUHEHMS.

OOmast xapakTepucThka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIC
crenieHu okucieHusa. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB - TAJOTEHOB.
XuUMHUECKHEe CBOMCTBAa Ha MpuMepe xJjopa (B3auMOJEHCTBHE ¢ MeTalaMH, HeMeTaJlJIaMH,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JleficTBre XJiopa 1 XJI0pOBOJOPOJa Ha OPraHu3M 4esioBeka. Baxuelnme xyiopuabl
U MX HaXO0X/ICHUE B IIPUPO/IE.

OObmas xapakrepuctuka s1meMeHToB VIA-Tpynmbel. OcoOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKHCIICHMUSL.

Crpoenne u (u3MYecKue CBOMCTBA NPOCTBIX BEIIECTB - KHCIOpPOJa W  CEpBHI.

AnnotponHble MOAU(PUKALIMN KUCIOPOa U cepbl. XUMHUYECKUEe CBOMCTBa cepbl. CepoBOaOpPO,
CTpoeHue, GU3NYECKUe U XUMHUYEeCKHe cBOMCcTBAa. OKCUIBI Cephbl KaK MPEICTABUTEIN KUCIOTHBIX
okcusioB. CepHast kucioTa, GU3NYECKHEe M XMMHUYECKUE CBOMCTBa (0OIIME Kak MpeacTaBUTENs
KJ1acca KUCIOT U creruduueckue). XMMUYECKHE PeakiiH, JeXkKallie B OCHOBE IPOMBIIIICHHOTO
croco0a MoJly4eHus CEpHON KHUCIIOTHI.
[Tpumenenne. Conn CepHON KHCIOTHI, KAYECTBEHHAs peakius Ha Cyibdpar-uoH. HaxoxmaeHue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMU Cepbl (KUCIIOTHBIE JTOKIHU, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
PEeOTBPALICHHUS.

OOmast xapaktepuctuka sieMeHToB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUSL.

A30T, pacipocTpaHeHue B NpHpoJie, GU3nYecKkue U XuMuueckue cBoiictsa. Kpyrosopor
a3oTa B MpHUpoje. AMMHAK, €ro (QHU3MUeCKMe W XUMHUYECKHE CBOMCTBA, MOJY4YE€HUE U
npuMeHerne. Conu aMMOHUS, WX (H3MUYECKHE W XHWMHUYECKHE CBOWCTBA, NpPUMEHEHHE.
KauecTBeHHast peakuus Ha MOHbI aMMOHUS. A30THas KHCIOTa, €€ MolydyeHue, pu3nyeckue u
XUMHUYECKHE CBoicTBa (0OmIMe Kak MpeACTaBUTENs Kiacca KUCIOT U CHEelU(pUYECKHE).
Hcnonp30oBaHWe HUTPATOB U COJEHl aMMOHHS B KadeCTBE MMHEPAIbHBIX YAOOpEHUH.
XUMHUECKOE 3arpsi3HEHHE OKpPYKAIoUIeW Cpeabl COSAMHEHHSIMHM a30Ta (KUCIOTHBIE IO,
3arps3HEeHUe BO3/lyXa, OYBBI U BOJOEMOB).

docdop, anorponHsie Mogudpukauu pochopa, pusnueckne U XMMUYECKHE CBOWCTBA.
Oxcun docopa (V) u dpochopras kucnora, Gpu3n4eckue U XUMHUUECKUE CBOWCTBA, MOJTYUYECHHUE.
Hcnonws3oBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

Obmas xapakrepuctuka s31eMeHTOB |VA-rpynmnbel. OcoOeHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIICHHUS.

VYrnepos, amaoTponHble MoIu(UKAIMKM, pAaCIpOCTpaHEHUE B MpUpPOJE, PU3NYECKUE U
XUMHYecKHe cBoiicTBa. AncopOrus. Kpyrosopor yriepona B mpupoae. OKCHIIBI yriaepona, ux
¢u3nueckue M XUMHUYECKHE CBOWMCTBA, JCWCTBUE HAa HKHUBBIE OPraHU3MBI, IOIy4Ye€HHE U
IpUMEeHeHHe. DKoJoruyeckue mnpoOseMbl, CBsi3aHHBIE ¢ OokcuaoMm yriepona (IV), rumoresa
rJ100abHOTO TMOTEIJICHUsT KIIMMaTta, MapHUKOBBIM 3¢ (dekT. YroapbHas KUCIOTa M €€ COJH, UX
¢du3nyeckne U XMMUYECKHE CBOMCTBA, MONy4YeHUE U NpuMeHeHue. KadecTBeHHasl peakuus Ha
KapOoHaT-uoHbl. cnonb3oBaHne KapOOHATOB B ObITY, MEAMIMHE, NPOMBIIUIEHHOCTH H
CEJIbCKOM XO3SIMCTBE.

IlepBoHauabHbBIE TOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX yriepoja



(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHIEpPUH, YyKCycHas Kuciorta). Ilpuponnsie
WUCTOYHUKU YTIIEBOJAOPOIOB (Yroib, HPHUPOIHBIA Ta3, HedTh), MPOAYKTHI HX mepepaboTku
(OeH3uH), X POJIb B OBITY U IPOMBIIIJICHHOCTH.

[TonsiTHE 0 OMONOTHMYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, OCIKaxX, YIIEBOAAX - U UX POJIU B
JKU3HM YeloBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHUE CBOMCTBA, MOJyY€HHWE MU IPHUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmue mnpencraBieHus o0 okxcuue kpemuusa(lY) u
KpeMHUeBOM kucinore. CUIMKAThl, UX UCIOJB30BaHUE B OBITY, MEIUIUHE, MPOMBIILICHHOCTH.
Baxueilmne cTpouTenbHble MaTepuaibl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, >Xele300€TOH.
[IpoGnembl 6€301MacCHOr0 UCTIOIB30BAHUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCEIHEBHOM KU3HMU.

XUMHUYECKUN DKCIEPUMEHT: U3y4eHHE OOpa3Il0OB HEOPraHWYECKHX BEUIECTB, CBOHCTB
COJITHOW KHUCJIOTBHI, IPOBEICHUE KAYECTBEHHBIX PEAKIUMH Ha XJIOPUI-UOHBI U HAOIIOJICHUE
MPU3HAKOB MX TMPOTEKAHUS, OMBITHI, OTpaXaronue (U3NUYECKHEe M XHMHUYECKHE CBOMCTBA
TaJIOTEHOB U UX COCTUHEHHI (BO3MOXKHO MCIIONBb30BAaHHE BUAEOMATEPUATIOB), O3HAKOMIIEHUE C
oOpa3iamMu XJ0puA0B (TaTOreHHIOB), 03HAKOMJIEHHE C O0Opa3laMH cepbl U €€ COeTUHEHUSIMU
(BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHANIOB), HAOIIOJIEHUE Ipoliecca OOYIrIMBaHUS caxapa
MoJ JEWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, W3Y4Y€HHE XHUMHUYECKUX CBOICTB
pa30aBiIeHHON CEpHOW KHUCIIOTHL, MPOBEACHUE KAUECTBEHHOH peakuuu Ha Cynb(paT-uoH U
HaOJIOZIcHUE TIpU3HAaKa €€ MPOTEKaHMs, O3HAKOMJIEHHWE C (PU3MYECKUMHU CBOMCTBAMHU a30Ta,
dochopa M WX coeauHEHWH (BO3MOXXKHO HCIIOJIb30BAHHE BHUICOMATEPHUATIOB), OO0pa3aMu
a30THBIX U (ochHOpHBIX YHAOOpEHHIA, MOJTy4eHHE, COOMpaHHMe, PACIO3HABAHUE WM H3Y4YCHUE
CBOICTB aMMHaka, MpPOBEJCHHE KAueCTBEHHBIX peakluidl Ha MOH aMMOHHUA U ¢ocdar-uoH u
M3y4YeHUE NMPU3HAKOB UX MPOTEKAHMS, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI
C MeJbI0 (BO3MOYKHO UCTIOIB30BaHUE BHUIEOMATEPUANIOB), U3YUEHHUE MOJIENEH KPUCTAIUTHUECKUX
peméTok anmasa, rpadura, QymiepeHa, 03HAKOMIEHUE C MPOILIECCOM aACOPOIMN PAaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIIEM U YCTPOWCTBOM MPOTHBOrasza, MOIy4YeHHE, COOHMpaHue,
pacro3HaBaHUE U U3yUYE€HHE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEICHNE KaYeCTBEHHBIX PEaKIUi Ha
KapOOHAT W CHJIMKAT-MOHBI M M3YYECHHE NPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHUE C
MPOIYKIIUEH CUIIMKATHOW MPOMBINIJICHHOCTH, PEIICHUE KCIEPUMEHTATBHBIX 33/Ja4 M0 TeMe
«Baxuelnme HeMETAIUIEI U UX COETUHEHUS).

Pa3nesn 4 MeTaJlibl 4 X COeTUHEHUSI.

OOmiasi xapakTepUCTUKAa XUMHUYECKHUX DJJIEMEHTOB - METAUIOB Ha OCHOBAaHUU UX
nosnoxeHus B [lepuoanueckoit cucreme xumuueckux snemeHToB /.M. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTramuiMueckas CBs3b M METAJUIMYeCcKas KpUCTAJUIMYecKas
pemeéTka. DIJIEKTPOXUMUYECKUN PAl HAOpsSOKEHW MeTauioB. DU3WYECKME W XUMHUYECKHUE
cBoicTBa MeTaiuioB. O0mue crnocoOsl moy4eHus: MeTayiioB. [[oHATHE O KOPPO3UH METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[lenounsle MeTaibl: nojiokeHue B Ilepuoauyeckoil cucreMe XUMUUECKUX 3JIEMEHTOB
J.. MenpeneeBa, CTpOEHUE UX aTOMOB, Hax0XJieHUE B npupozae. Ousnueckue 1 XuMUUYECKUE
CBOIiCcTBa (Ha mpuMepe HATpUs U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanwus. [I[puMeHneHue
HIEJIOYHBIX METANIOB U UX COCIMHEHUMN.

[[lenoyHO3eMeENbHBIE METAUIBl MarHuid M Kajbluid: monoxkeHue B Ilepuonuueckoit
cucreMe xumuueckux annemeHToB [[.MI. MeHneneeBa, CTpoeHHME KX aTOMOB, HAXOXJICHHE B
npupoje. Pru3ndeckue U XMMUYECKHE CBOMCTBA MArHUs W Kanblus. BaxHenmme coearHEHUs
KaJIbIHs (OKCHI, TUAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.



AmoMunnii: nonoxkenue B Ilepuonnueckoit cucreme XxuMuueckux snemeHToB J[.U.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH/IA ATFOMHHHSL.

Kene3o: mnonoxenue B Ilepuogmyeckoil cucreme XUMHUYECKHX dnemMeHTtoB JI..
MenpeneeBa, CTpoeHHE aToMa, HaxXoKJAeHUe B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
)kene3a. Okcunbl, THAPOKCUIBI U conu cosm kenesa (I1) u xxenesa (III), ux cocras, cBolicTBa U
MOJIyYEeHHE.

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C O0pas3llaMM METAJJIOB U CIUIaBOB, UX
bu3nyeCKUMU  CBOWMCTBAMH, H3Y4YEHHE pE3YyJbTaTOB KOPPO3UH METAIJIOB  (BO3MOKHO
UCTIOJIb30BaHUE BHUJEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCUAA KaIbLUs M HATPUS
C BOJIOM (BO3MOKHO HUCIIOJIb30BAHKUE BUICOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB XECTKOM BOBI,
mpolecca TOPEHHs JKeje3a B KHUCIOpoAe (BO3MOXHO MCIIONb30BaHUE BHJIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIIUN Ha MOHBI (MarHusi, KajabIus, aJFOMUHUS, [IUHKA,
xkenesa (II) u xeneza (III), menu (II), HaOGarOMEHWE M ONMMCAHUE IMPOIECCOB OKpAIIMBAHUS
IUIAMEHU MOHAMU HATPHs, Kalus U Kalblus (BO3MOXHO HCIIONb30BAaHHE BUAEOMATEPUATIOB),
uccienoBanre aM(OTEpHBIX CBOMCTB TMAPOKCUAA aTOMUHUS U TUAPOKCHIA LIMHKA, PElICHUE
SKCHEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaxxHelnme MeTaibl U UX COSAMHEHUS».

Pa3znen 5 Xumus u okpyskawuias cpeaa.

BemectBa u MaTepuasnbl B IOBCEIHEBHOM XKU3HU 4esloBeka. be3onacHoe ucnoiab3oBaHue
BEIIECTB U XHUMHMUYECKMX peakiuili B ObiTy. [lepBas momMomp Npu XUMHUYECKHX OXOTax H
OTpaBJICHUSIX.

XuUMUYecKoe  3arpsi3HEHHWE  OKpykKawmied  cpeasl  (IpelenbHas — TOMyCTHUMAas
KoHIeHTpanus BemiecTs (Aanee - [1/1K). Pons xuMuu B pemieHuu 5KOTOTHIECKUX MTPOOIIEM.

XUMUYECKUN OSKCIIEPUMEHT: U3y4YeHHEe O0Opas3loB MaTepuanoB (CTEKJIO, CIUIABbI
METaJIOB, TOJIMMEPHBIE MAaTEPHAIIbI).

Pa3nes 6 O0o01menne 3HaHUI 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.

BemectBa. Xumunueckue peakuuu. OCHOBBI HeopraHudeckoid xumuu. KadecTBeHHBIE
peaklry Ha MOHBI U HEKOTOPbIE Ta3000pa3HbIe BEIECTBA.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeaMeTHbBIX CBsI3el PHU U3yUEHUH XUMHUHU B 9 KJ1acce OCYILECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHH,
SABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHATHSA: HAy4dHBIM (akT, TUMoTe3a, 3aKOH, TEOopHs,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJTMPOBaHUE, U3MEPEHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTUS, MaTepUAIIbI.

®dusmka: Marepusi, aToMm, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHWJI, HW30TOIbI,
paZMoOaKTUBHOCTb, MOJIEKYJa, DSJIEKTPUUYECKHM 3apsi, MNPOBOAHHUKH, MOJYIPOBOJHUKH,
JTUAIIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHoOe€ COCTOSIHHE BEIIEeCTBa, Tas,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKash pEMIETKA, CIJIaBbl, (U3UUYECKUE BEIUYUHBI,
€MHUILBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢dotocunTes, Apixanue, 6uocdepa, 3xocucreMa, MUHEpaIbHBIE YyI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTBRA.

I'eorpadus: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHBIE TMOPOJIbI, TOJIC3HBIC
MCKOIIaeMbl€, TOIUINBO, BOAHBIE PECYPCHI.



TEMATHYECKOE INTAHUPOBAHHUE

8 ki1ace

Neri/m | HammeHoBaHue pa3jena/TeMbl Kon- | lesTenbHOCTH  yuuTelIsl C  y4ETOM
BO paboueii mporpaMMbl BOCIIUTAHUS
4acoB

1 IMepBonauajbubie xumuueckue | 20 YcTaHOBIEHUE TOBEPUTEIBHBIX
MOHSITHSI. OTHOUICHUI MEX1y YUUTENIEM U €T
BBoHblii nHCTpYKTaX 110 Th 1 YHCHUKaMH, CIOCOOCTBYIOLIIX
NpH paboTe B KAGHHETe XUMIH. MO3HTHBHOMY BOCHPUATHIO Y4AIllIMHCS
[Ipeamer xumuu. Posib xumuu B Tpebosatuii u Pock6 yuurens,
KY3HI YeIOBCKA. MIPUBJICYCHUIO X BHUMaHUS K
MeTo bl H3YHEeHNS XMMHNL. 1 o0cyxaeMoii Ha ypoKe HHPOPMAITUH.

dopMHUpOBaHUE OTBETCTBEHHOTO
ArperaTHble COCTOSIHHS BemecTB. | 1
OTHOIIIEHUS K YYEHUIO, TOTOBHOCTH U
p.p.Nel 1 CIOCOOHOCTH 00YJarOIIUXCS K
3HaKOMCTBO ¢ J1abOpPaTOPHBIM CaMOpPAa3BUTHUIO U CAMOOOPA30BAHUIO HA
00opyi0BaHUEM. ITpaBuna OCHOBE MOTHUBALIUU K O0Y4YEHUIO U
TEXHUKHM  Oe30macHOCTH  Ipu IIO3HAHHIO
paboTe B XUMHYECKOM KaOMHETE.
®dusnueckue sIBJICHUS B XUMUU. | ]
[Tp.p.Ne2 1
AHanu3 noYBbI.
ATOMHO-MOJIEKYJIIDHOE yueHue. | 1
XUMHUYECKUE AIEMEHTBHI.
3HaKU XUMHUYECKUX JIEMEHTOB. 2
[Tepnonmueckas Tabmuma ..
Menneneena.
Xumuyeckne GOpMyIbI. 2
BanentHocTs. 2
XUMHUYECKUE PEAKIUU. 1
[Ipr3Haku u ycioBHs UX
MIPOTEKAHUS.
3aK0H COXPAaHEHHUS MaCChI 2
BEIECTB. XUMUYECKUE PEAKITHH.
THITBI XUMUYECKHUX PEAKIUH. 2
[ToBTOpenue u o6o6menue Temor | 1
«IlepBoHaYaTbHBIC XUMHUYECKUE
MOHSATHUS», TOJITOTOBKA K
KOHTPOJILHOM padoTe.
Konrponbhas padota Ne 1 1
o TeMe «llepBoHavanbHbBIE
XUMUYECKUE TTOHITHS.

2 Baskneiimme npeacraBuTeu 18 dopMHpOBaHNE KOMMYHUKaTUBHOMN
HEOPraHN4YeCKUX BellecTB. KOMIIETEHTHOCTH B OOIIIEHUU U
KonunuyecTrBeHHbIe OTHOLLIEHHUS COTPYJIHUYECTBE CO CBEPCTHUKAMHU.

B XMMHH. dopMUpoBaHUE LIETOCTHOTO
Bo3znyx u ero cocras. 1 MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
KHCI0pO. 1 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH




IIp.p.Ne3
ITonvuenue. coonpanne u
pacro3HaBaHue KHCIOPOa.

OKcHIBL

Bonopon.

IIp.p.Ne4
ITonvuenune. cobupaune u
pacno3HaBaHuEe BOJOPO/IA.

Kucnotel.

Commn.

Konunuects Beniecta. MonsipHast
Macca BeIlecTBa.

MoJsInHBII 00BEM T'a30B. 3aK0OH
ABorajpo.

Pemenne 3amau c
HCITOTL30BaHNEM MOHATHI
«KOJIMYECTBO BEILIECTBAY,
«MOJISIpPHAs: Maccay, «MOJISIPHbBIN
00BEMY, «IHCIIO ABOTAIPOY.

Boma. OcuoBanmus.

PactBope1. MaccoBast nomns
PAcTBOPEHHOI'O BELIECTBA.

[Ip.p.Ne5

[IpuroroBieHne pacTBOPOB
COJIEH C UX 3aJaHHOW MacCOBOH
JTOJIeH.

[ToBTOpeHue U 06001IEHUE TEMBI
«Baxneinmmue npeacTaBUTENN
HEOPraHUYECKUX BEILECTB.
KonunuecTBeHHbIE OTHOIIEHUS B
XUMHNY», TOJTOTOBKA K
KOHTPOJIbHOM paboTe.

Konrtponbnas pabora Ne 2 o
TeMe «BaxHenmue
IIPEICTaBUTENIN HEOPTraHUUECKUX
BemecTs. KonnyecTBeHHbIE
OTHOUICHHUSI B XUMHW.

1 00IIIECTBEHHOM MPAKTHKH.

OCHOBHBIE KJIACChI
HEOPraHUYeCKUX COeTUHEHHIA.
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Oxkcunsl. Knaccudukanus u
CBOIICTBA.

OcHoBanus. Mx knaccudukanus
U CBOWCTBA.

Kucnotsr: knaccudukanus u
CBOWCTBA.

Comu. Knaccudukanus u
CBOMCTBA.

N N DN

I'eneTnyeckas CBsI3b MCKOY
KJIaCCaMH HCOPTaHUYICCKUX
BCIICCTB.

IIp. p. Neé6.
Pemenune axcnepruMeHTATbHBIX
3amad.

[ToBTOpeHUE 1 06001IEHNE TEMBI

Pa3Bute MOpanmbHOrO CO3HAaHUA U
KOMIIETEHTHOCTU B PEUIEHUU MOPaTbHBIX
npobiieM Ha OCHOBE JIMYHOCTHOTO
BBIOOpA.

[IpuBneyeHne BHUMaHMS MIKOJBHUKOB K
[IEHHOCTHOMY AacCIeKTy HW3y4aeMbIX Ha
ypoKax SIBIIEHWW, OpraHm3anus HX
paboTel ¢ TOTyyaeMoil Ha  ypoKe

COLIMAJIBHO 3HAYMMOMN MH(OpMAaIHEH.




«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAUHEHUI,
IIOATOTOBKA K KOHTPOJIbHOU
pabore.

Kontponsnas padora Ne 3o
TeMe «OCHOBHBIE KJ1acChl
HEOPraHUYECKUX COCIUHEHUI.

Ilepuoauveckuii  3aKOH U
Iepuoguueckas cucTeMa
xuMudecknux 3jementos JI.N.
MenpaeneeBa. CTpoeHue aToma.

EcrecTBeHHbBIE cCeMelcTBaA
XUMHUYECKUX 3JIEMEHTOB.
AMPOTEPHOCTE.

OTkpBITHE MeEHneaeeBbIM
NEPUOJNICCKOI'0O 3aKOHaA.

OCHOBHBIE CBEICHUSI O CTPOECHUH
aTOMOB.

CtpoeHHe 3IEKTPOHHBIX
000J104€K aTOMOB XMMHYECKUX
sneMeHnToB 1-20 B Tabmuue .M.
Menpeneena.

Hepnom/lquKaﬂ CHUCTEMA
XUMHUYCCKHUX DJICMCHTOB.

XapaKTepI/ICTI/IKa XHUMHYCCKOT'O
9JICMCHTA Ha OCHOBAHHUHU €TI0
IMOJIOKCHUSA B HepHOHquCKOﬁ
CHCTEMC.

[IpriMeHeHHe Ha YpOKE HHTEPAKTUBHBIX
¢dopm paboThI ydammxcsi: -
UHTEIUICKTYaJIbHBIX UTD,
CTUMYJIMPYIOLIUX [1I03HABATEIILHYIO
MOTHBAIIHIO IIKOJIEHHKOB.

XuMuueckas CBA3b.
OKHCIUTEIBLHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIHH.
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HMounag xumnueckas CBA3b.

KopaneHTHass XUMHYECKasl CBS3b
KoBanenTHas HCTIOJIApHAaA CBA3b.

Kopanenruas MoJisipHaA CBA3b.

MeTamaeckas XUuMHUYIecKas
CBA3b.

CreneHb OKUCIIEHUS.
Pemenue ynpaxHeHnid mo teme

«CreneHp OKUCIICHUS.

OKUCIUTETBLHO-
BOCCTAHOBUTEIIbHBIE PEAKITUH.

pra)KHCHI/ISI B COCTaBJICHUH
OKHCIHMTCIIBHO-
BOCCTAHOBHUTCIBbHBIX peaKHHﬁ.

[ToBTOpeHUE 1 06001IEHNE TEMBI
«XumMu4eckas CBs3b.
OKHUCITUTENBHO —
BOCCTAHOBUTEJIbHBIE PEAKIII,
IIOATOTOBKA K KOHTPOJIbHOU

[IpuBnedyeHre BHUMaHHUsI IIKOJIBHUKOB K
LIEHHOCTHOMY aCIIeKTy N3y4aeMbIX Ha
ypOKax sBJICHUM, OpraHu3anus ux
paboThI ¢ OTy4aeMol Ha ypoke
COLIMAJIBHO 3HAYMMOM MH(OpMaIHEH.




pabore.

Konrponsnas padora Ne 4

1o TeMe «XUMHUYEeCKas CBS3b.
OKHCIUTENBHO —
BOCCTAHOBHTEIILHBIC PEAKIIUI)

AHaM3 KOHTPOJIBHOU PaOOTHI.
IloaBeaeHne UTOroB roja.

9 kjacc

Neri/m | HammeHoBaHue pas3jena/TeMbl

Koun-
BO
4acoB

HeﬂTeHBHOCTB YUUTEIIA C YUETOM

paboueii mporpaMMbl BOCTIUTAHUS

1 O06001menue 3HaHUI MO Kypcy 8
KJacca. Bemecrso u
XUMHYecKas peakiusi.

Beoansii nHCTpYKTaX 1o Th npu
paboTe B KAOMHETE XUMHUH.
Knaccugukaius HeopraHn4ecKux
BEIIECTB M UX HOMEHKJIATYpa.

Knaccudukanus XuMudeckux
peakuuil 1o pa3In4HbIM
OCHOBAHUSIM.

TlonsiTHE O CKOPOCTH XUMUYECKOU
peakiuu. Katanms.

[ToGy>xkneHue MKOIBHUKOB COOI01aTh
Ha YPOKE OOLIETPUHATHIE HOPMBI
HIOBEJICHUS, IIPAaBUJIa OOILEHHS CO
CTapUIMMHU (YUYUTEISIMH) U
CBEPCTHUKAMHM (IIKOJbHUKAMH ),
NPUHIUIE] Y9eOHOH TUCIUIINHEI 1
CaMOOpTraHU3aI1H.

2 XuMHYecKHe peakiuu B
pacTBopax
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SHCKTpOHI/ITI/I"ICCKaSI Jucconuanus.

OCHOBHBIE TIOJIO)KEHUS] TEOPUU
ANEKTPOIUTUYECKOMN
JIACCOLIMALINH.

XuMHYECKre CBOMCTBA KUCIIOT B
CBETE TEOPHUHU DIEKTPOJIUTHUECKON
JIFCCOITHAITAH.

XVUMHYECKHE CBOMCTBA OCHOBAHU
B CBETE TEOPHUU IEKTPOIUTHIECKON
JUCCOLIMAIN.

XUMHWYECKHUE CBOMCTBA COJIEN B
CBETE TEOPUU DIICKTPOIUTHUUECKON
JVCCOILIAIINH.

[Toratue o rugponnse conei.

ITp.p.Nel

Pemenue OKCIICPUMCHTAJIBHBIX
3a/1a4 110 TeMe
«DNEKTPOINTHUYECKAS
JUCCOLUALUSY.

[ToBTOpEHHE M 000OIIIEHUE TEMBI
«XMMHYECKHE PEAKLINH B
pacTBOpax», MOJATOTOBKA K
KOHTPOJILHOHM paboTe.

®opMupOBaHUE OCHOB 3KOJIOTHYECKON
KYJBTYpbl COOTBETCTBYIOLIECH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIIUTCHHUS.

Hcnonp30BaHne BOCIUTATEBHBIX
BO3MOXHOCTEH coJiepxkaHus yueOHOTro
peaMeTa yepes IEMOHCTPAIIIO IETSIM
IPHUMEPOB OTBETCTBEHHOTO,
TPakTaHCKOTO TIOBEJICHHSI.




Kontponbnas pabora Ne 1 mo 1

TeMe «XUMHUYECKUE PEaKLUH B

pacTBOpax».

HemeTanbl 1 UX cOeJUHEHUSA 26 BxiiroueHue B ypoK UTPOBBIX MPOLIEAYD,
O6111ast XapaKTepHCTUKA 1 KOTOpbIE TOMOTAIOT MOJ/IEPKATh
HEMETAJIJIOB. MOTUBAIMIO ACTCHU K IMOJTYYCHUIO
O01as XapakTEePUCTUKA DJIIEMEHTOB 1 3HaHHI>'I, HaJdaXXWBAaHHIO ITIO3MTHUBHBIX
VII A rpynnsl — rajoreHoB. MEKJIMYHOCTHBIX OTHOLIEHUI B KJ1acCe.
CoeanHEeHus TaJoreHoB. 1 OcBoeHure colanbHbIX HOPM, ITPABUIT
TIp.p.Ne2 1 MOBEJICHHSI, posiel ¥ (popM ColMabHON
N3y4eHue CBONCTB CONSHON JKU3HH B TPYIIITAX W COOOMIECTBAX.
KHCJIOTEL. Hcnonbs3oBanne BOCIUTATEIbHBIX
OO61as xapakTepucTrUKa IeMeHToB | 1 BO3MOXHOCTEH COACPIKAHNUS y4EeOHOro
VI A - xanskoreHos. Cepa. npeaMeTa 4yepe3 AEMOHCTPALUIO NETAM
CCpOBO)lOpOI[ u CyJIB(bI/IIlbI. 1 IIPpUMEPOB OTBETCTBCHHOIO,
KucnopoHbie COeIMHEHHS CEPHI. 1 TPaXAQHCKOTO HOBCICHHS.

[Tp.p.Ne3 1

N3ydenne CBONWCTB CEPHOM

KHCJIOTHI.

OO01mas xapakTepucTUKa 1

XUMHUYECKHX

aneMeHToB VA rpynnsl. A30T.

Ammuak. Conn. 1

[Tp.p.Ned 1

[Monmyyenne aMMuaka v U3yueHue

€ro CBOMCTB.

Kucnoponconepxariue 2

COEJIMHEHHsI a30Ta.

docdop u ero coeqUHEHUS. 1

OO01mas XxapakTepucTUKa JIeMeHTOB | 1

IV A- rpynnsl. Yraepos.

Kucnopoaconepxkamue coenuaenus | 2

yriepoja.

[p.p. Ne5 1

[Tosryuenue yriekucaoro rasa u

V3yYEHHE €TO CBOWCTB.

YrieBogopopl. 1

Kucnopomocoaepxkariue 1

OpPraHUYECKUE COCTMHECHUSI.

Kpemuuii 1 ero coeiuHeHHUSI. 1

CuMkaTHasi MPOMBIIICHHOCTb. 1

[Tony4yeHnue HemeTaMIOB. 1

TTonyduenue BaxkHEHIITNX 1

XUMUYECKHX COCTUHEHUI

HEMETaJIJIOB.

[ToBTOpEeHHE 1 000OIIIEHNE TEMBI 1

«HewmeTamibl 1 X COEAMHEHUS»,

MOATOTOBKA K KOHTPOJIbHOU

pabore.

KonTtponsHas padora Ne 2 no 1

TeMe «HemeTamnabsl u ux




COCOAUHECHUSA.

MeTanjibl M UX COeTUHEHUS 17 dopMHUpPOBaHKE OCHOB IKOJIOTUUYECKOM
ITonokeHue METaIIOB B 1 KYJBTYPBI COOTBETCTBYIOLICH
[Tepnoanueckoit COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOT'O
CUCTEME, CTPOCHUE aTOMOB H MBIIUICHUS.
KPHUCTAJUIOB. DopMUPOBAHHUE OCO3HAHHOTO,
OO01m1re XMMUYeCKHe CBOHCTBA 2 YBXXUTEIHHOTO M IOOPOKEIATEILHOTO
METAaJUIOB. OTHOILIEHHUS K IPYTOMY Y€JIOBEKY, €r0
OO01mas XxapakTepuCTUKA MISTOYHBIX | 2 MHEHHI0, MUPOBO33PECHHUIO.
METaJIJIOB.
OO11ast XxapaKTepUCTHKA 1
IICJIOYHO3CEMCIBbHBIX
METAaJUIOB.
KécTrocTb BOABI M CIIOCOOBI €& 1
YCTpaHEHHUSI.
[Ip.p. Ne6 1
[Tonydenue )xeCTKOU BOJBI U
CrocoObI €€ yCTpaHCHMSI.
AJIOMUHUI U €r0 COCTUHCHHUS. 1
Kene3o u ero coeAMHEHUSI. 1
[Tp.p.Ne7 1
Penienne sxcriepuMeHTaNIbHbIX
3a/1a4 1o TeMe «MeTajuiby.
Koppo3ust MeTamioB u criocoObl 1
3alIUTEI OT HEE.
Mertannsl B ipupose. [lonsarue o 1
METAJLIYPrUH.
[ToBTOpenue u 06o6menue Tempr | 1
«MeTaibl ¥ UX COCTUHEHHS,
MOATOTOBKA K KOHTPOJIbHOU
pabore.
KonrtponbHas padora Ne3 1
1o TeMe «MeTayibl 1 uX
COETMHEHUS».
XuMus M OKpyxaoumas cpeaa 2 [ToOy>xneHune MKOoIHbHUKOB COOJIOIATh
Xumuueckasi OpraHu3anus miaHetsr | 1 Ha YpOKe OOLIENPHHSTBIE HOPMBI
3eMIs. TOBEJICHNS, TIpaBUiIa OOIIEHUS CO
OxpaHa OKpy»KaroIei cpessl OT 1 CTapIIUMU (YYUTEISAMH) U
XUMUYECKOTO CBEPCTHUKAMHM (ITKOJLHUKAMH ),
3arpsi3HEHUSL. MIPUHIIMITBI Y9eOHOM THUCIUTUTMHBI |
caMOOpTraHU3aIHH.
O0o0menue 3HAHMI MO XUMHM | 6 DopMUPOBAaHUE LIEHHOCTHU 310POBOTO U
32 KypC OCHOBHOI IIKOJIBI. Oe3omacHOTO 00pa3a KU3HH; YCBOCHUE
BeumecTsa. 1 MpaBUI UHAUBUYAJIBHOTO U
KOJIJIEKTUBHOTO 0€301MaCHOTO MOBEICHHUS
XVUMUYECKUE pEaKInu. 1 N
_ B UpE3BbIYAITHBIX CUTYyAIIUSX,
OCHOBBI HEOPTaHNYECKON XMUMHHU. 1 YIPOKAIOLINX KU3HU U 310POBBIO
[ToBTOopenne u 00600mIeHHE TeMbI | 1 JFOJICH.

«O00011IeHNE 3HAHUN IO XUMHUU 3a

Kypc OCHOBHOU IIKOJIBI.
IToaroroBka K OcHoBHOMY
TOCYJapCTBEHHOMY 9K3aMEHY




(OI)», MOJITOTOBKA
KOHTPOJILHOM paboTe.

Kontposbhas padora No4
1o TeMe «O600111eHne 3HaHUil 110
XHMUH 32 KypC OCHOBHOM HIKOJIBD.

AHanu3 KOHTPOJILHOU PabOTHI.
IloaBeaeHne UTOrOB roja.




