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[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma paspabotana Ha ocHoBe  DenepanbHOl 00pa3oBaTEIBHOM
OporpaMMbl  CpeIHEro o0mero oOpa3oBaHMs, YTBEP)KIECHHOM MPUKA30M
Munnpocemenns Poccun ot 18.05.2023 mox Ne 370.

[IporpammMa 1O XUMUM Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHUs, IPEICTaBICHHbBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (eaepaibHOH paboueld MPOrpaMMBI
BOCIIUTAHUS U C YUETOM KOHIICTIIIMK MPETNOJaBaHus y4eOHOro peaMeTa « XUMUS
B 00pa3oBarteNbHbIX opranuzanusix Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T TMPEACTABICHHE O LENAX, OOIIed CTpaTeruu
oOy4eHHMs, BOCHUTaHUS W pPa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeaMeTa, yCTaHaBJIUBAET 00s3aTeIbHOE peIMETHOE coJiep>KaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM W CTPYKTypHpPOBAaHHUE IIO
pazieiiaM M TeMaM MporpaMMbl 1O XHUMHH, OIpPEAEIseT KOJIUYECTBEHHBIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COAEpKAHUS, PEKOMEHyEMYIO
MOCJIEAOBATEILHOCTh  M3YUYCHHUSI XUMHUU C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBA3€H, JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAesIET BO3MOXHOCTH —MpeaMeTa IS
peanu3zanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YpOBHE OCHOBHOI'O 0O0IIero 00pa3oBaHuUsl, a TaKKe TPEOOBAaHUU K
pe3ynbTataMm 0O0y4eHHUs XUMUW Ha YPOBHE IIeJIel U3yueHUs PeIMEeTa U1 OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEJIbHON JEATENIbHOCTH OOYYaIoLIErocss MO OCBOCHUIO
y4e0HOT0 coIepKaHusl.

3HaHWEe XUMHUHU CIYXKUT OCHOBOM is (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromnierocsi, €ro NnpejcTaBiIeHU O MaTEpPUATIbHOM €IUHCTBE MHpPA, BAKHYIO
posib urparoT GopMUPYEMbIE€ XUMHEH MPEACTABICHUS O B3aUMONPEBPAIECHUIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSIX PEHIEHUS TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, DHEPIEeTHUYCCKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJII  CaMOpa3BUTUA U
dbopMUpOBaHUSI KyIbTYpPbl JUYHOCTH, €€ 00111l 1 (yHKIIMOHATBHON IPaMOTHOCTH;
BHOCUT BKJaJA B (OPMUPOBAHHWE MBIIUJICHUS U TBOPYECKUX CIIOCOOHOCTEH
OoOy4YaromMxcs, HaBbIKOB HMX CaMOCTOSATENbHOM  y4eOHOM  JIeATEeIbHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIIENIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEHEBHOM )KM3HU, TaK U B TPO(PECCHOHATILHOMN €S TeIbHOCTH;



3HAKOMHUT CO CHEMU(DUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
LETTOCTHOTO B3MVIsia HA €IMHCTBO IPUPOJIbI U YETOBEKA, SIBJISECTCS OTBETCTBEHHBIM
TanoM B (OPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH OOYYaroOlIuXCs;
Croco0CTBYET (hOPMHUPOBAHUIO [IEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYYHbBIM
3HaHUSAM, K TNPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ B HKOJOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBJIeHUS B OOYYCHUH XUMHUHU OOCCICUMBAIOTCS CICIIM(PUKON
COoepKaHMsl  Yy4eOHOro  TpeAMEeTa, KOTOpPbIA  SIBIETCS  MEAaroru4ecku
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKM XMMHUHU HA ONPEACIEHHOM dTare e
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATHNA XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX IMOHATHI
OPraHUYECKON XUMUH.

CtpykTypa cojiepKaHus MPOrpaMMbl MO XUMHUHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTro moaxoaa K e€ uzydeHuto. ColepKaHUe CKIIAIbIBAETCS W3 CUCTEMBI
MOHATUM O XUMUUECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUM O XUMHUUECKOMN
peakiuu. OO0e OTH CHUCTEMBl CTPYKTYpPHO OpPTaHU30BAaHbl [0 MPHUHIIUITY
MOCJIE0BATEIBLHOTO PAa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUYECKUX MPECTABICHUI
pa3HOro ypOBHSI:

- aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

- [Tepunonnueckoro 3akoHa [[. . MeHneneeBa Kak OCHOBHOI'O 3aKOHa

- YYEHHUS] O CTPOCHUU aTOMA U XUMUYECKOU CBSI3H;

- MPEACTABICHUN 00 HIEKTPOJMTHYECKON IMCCOLMAIMK BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHHS PACCMATPUBAIOTCA HA OCHOBE JMIIHMPHUYECKHU
MOJTYYEHHBIX ¥ OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO
YPOBHSI K JPYroMmy, BBINOJHAS (GYHKIUU OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEU MPAKTUYECKOTO MPUMEHCHUSA W TOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue mporpaMMbl MO XHUMHHM  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMHYECKOW COCTABIISIIOIIEN HayYHOM KapTHHBI MUPA B JIOTUKE
€€ CHCTEeMHOM MPUPOJbI, LEHHOCTHOTO OTHOUICHHS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUSA B Hayke. M3yueHne XMMUHU MPOUCXOAUT C IMPUBICYCHUEM
3HAHUW U3 paHee H3YUYCHHBIX Y4eOHBIX mpeameToB: «OKpyXKaroluid MHPY,
«buonorus. 5—7 knaccel» n «PuU3UKa. 7 Kiacey.

[Ipy wu3ydyeHUH XHUMHUU TPOUCXOIUT (HOPMUpPOBAHUE 3HAHUK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JIESITETbHOCTH Y€JIOBEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.



3agaya ydyeOHOro mpeamera COCTOMT B (OPMHUPOBAHUU CUCTEMBI XHUMHUYECKHUX
3HaHUU — BaXXHEHIINX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHUH,
JOCTYMHBIX 0000IIEHUN MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
OpUOOIIEHNM K HayYHbIM METOAAM TIO3HAHMUA IpU H3YYEHUM BELIECTB U
XUMHUYECKHUX PEaKIHid, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHUU B Yy4eOHO-TIO3HABATENbHOM M Yy4EOHO-UCCIIENOBATEIbCKON
JESITEIbHOCTH, OCBOCHHHM MPaBHJ 0€30MacHOro oOpalleHUs C BellecCTBaMU B
MOBCEIHEBHOM JKU3HHU.

ITpu n3yyeHun XMMHM Ha YPOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENTH TaKUE LeJId, KaK:

- (OpMHUPOBAHNE HHTEJUIEKTYalIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSIM KU3HU;

- HaIlpaBJIEHHOCTh OOYYEHHs] Ha CHUCTEMAaTUYECKOEe MPUOOIIEHUE
OoOy4JaronmMxcss K CaMOCTOATEIbHON IO3HABATENBHOW NIE€ATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

- obecrnieueHue YCIIOBHH, CHOCOOCTBYIOIINX IPUOOPETECHUIO
OoOyJarolmMuMHUCsA  OMbITa  pa3HOOOpa3HOM  JEATENbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KIIIOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIUH), HMEIOLINX
YHHUBEPCAJIbHOE 3HAYCHUE JUIsl pA3JIMYHBIX BUJIOB JI€ATEIBHOCTH;

- dbopmupoBaHue 001IEeH (QYHKIMOHAIBHOM W €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBACHATH W OLEHUBATh SIBJICHUS
OKPY’KaoIIIero MHpa, WCIOJb3ysl 3HAHUS W OIBIT, MOJYYCHHBIE NMPU H3YYCHUU
XUMHH, TPUMEHSTh UX IpPU PEUIeHHH MpoOJieM B MOBCEIHEBHOM JKHU3HM U
TPYZIOBOU JIEATENBHOCTH;

- dopMupoBaHUe y OOyYaromMXCs T'yMaHHUCTHUYECKMX OTHOILEHUH,
NOHMMAHUS LIEHHOCTH XUMHYECKMX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMYECKU
LEJeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IENIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOMN Cpeabl;

—pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEHHUS OOIICUETIOBEYECKUMX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIS M HAINpPaBICHHOCTH JajibHEHIIEro
oOy4eHus.

Mecto Kypca B yue6HOM nnaHe

OOmiee 4YUCIO YacoB, OTBEAEHHBIX ISl M3YYCHHS XUMHH HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 gacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEP)KXAHUE OBYUYEHUA

8 KIIACC

[lepBOoHaUaIbHBIE XUMUUECKUE TTOHATHS

[Ipeamer xumun. Posib XUMHUM B JKU3HU YEJIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. Pu3MuecKkue CBONCTBA BEIIECTB. ATpPEraTrHoe COCTOSIHUE
BemlecTB. [loHsiTHE O MeTOJax MO3HAHUS B XMMHH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJEKYJbl. XUMHUYECKUE »dJeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CiloXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas popmyiia. BaneHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA CcOCTaBa BemlecTB. OTHOCUTENbHAsT aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KommuecTBo BemectBa. Monbs. MossipHast macca. B3auMOCBsI3b KOIMYECTBA,
MacCchl M 4YHCJa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€rel mo ¢opMynam
XUMHUUYECKUX COCTMHEHUH.

Pu3NYECKUE U XUMHUYECKUE SIBICHUS. XUMUYECKash PEakius U €€ MpU3HaAKHU.
3aKOH COXpaHEHUs MacChl BeHIeCTB. Xumuyeckue ypaBHeHus. Knaccudukaimms
XUMHUYECKUX peaKIuil (CoeqMHEHMS, Pa3JIOKEHUS, 3aMEIeHHUsI, 0OOMEHA).

XUMHUUYECKHUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCY101, TPaBUIaMU
pabotel B jabopaTopuM W npuéMamu  oOpamieHuss ¢  Ja00paTOPHBIM
o0opyoBaHHEM, H3yYeHHE U oOnucaHue (U3UISCKUX CBOWCTB 00pasIoB
HEOPTaHUYECKUX BEILECTB, HaOMIofeHne (pu3nyeckux (IJIaBJICHUE BOCKA, TastHUE
JbJa, paCTUPaHUE caxapa B CTyIIKe, KUTIEHUE U KOHJICHCAIUs BOJbl) 1 XUMUYECKHUX
(ropenue cBeud, NPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE Meja C
KHUCIIOTOW) SIBJICHWM, HaOMIOIEHUEe U ONHUCAHWE TMPU3HAKOB TMPOTEKAHUS
XUMHUUYECKUX peakiuil (pa3ioKeHHe caxapa, B3aUMOJCHCTBUE CEPHON KUCIOTHI C
xjopuaoM Oapusi, pasnoxkenue ruapokcuna wmeau () npu  HarpeBanuw,
B3aUMOJIelicTBUE jkene3a ¢ pacTtBopoMm coiu Mmenu (Il), msyuenwe cmocoGoB
paszieieHus CMeceil: C TOMOINbI0 MarHurta, (UIBTPOBAHHE, BHIIAPUBAHUE,
TUCTWLISALUS, XpoMarorpadusi, TPOBEAECHHWE OYUCTKA TOBAPEHHON  COJIH,
HaOJII0JICHUE W OMKMCAaHUE PE3yJIbTAaTOB MPOBEACHUS OIbITA, WIIIOCTPUPYIOIIETO
3aKOH COXPaHEHMSI MacChl, CO3/TaHUE MOJIeNIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxxnenme npeacTaBuTeNIM HEOPTaHUUECKUX BEIIECTB

Bo3agyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucimopoj — 3ia€eMEHT U mpocToe
BemecTBO. HaxoxneHue kuciopoaa B mpupoje, (PU3NMYECKUE U XUMHUUYECKHUE
cBoiictBa (peakmuu ropenus). Oxcuawl. [Ipumenenue xkucnopona. CrocoObl



MOJYYEHHs] KHUCJIOpoJa B JiabopaTopud U MHPOMBIIUIEHHOCTH. Kpyrosoport
KHciopoja B mpupoze. O30H — auioTporiHas MoAuUKaIus KUCcaopoaa.

TennoBoit ekt XuMUYecKol peakiuh, TEPMOXUMHYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE pEAKUMU. TOIIMBO: Yrojib M METaH. 3arpsi3HECHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — nsnemeHT W mpoctoe BemiecTBO. Haxoxzaenue Bopopona B
npupoae, Guuyeckue W XUMUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyuyeHust. Kucmorel u comnu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOJbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE pPAacTBOpPBl. PacTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBas 10J1 BEECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBaHUSI.
Ponp pacTBOpoB B MpUPOJE U B KU3HHU YesnoBeKa. KpyroBOpoT BOJbI B IPUPO/IE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeaunenuil. Oxcunbl. Knaccudukarms
OKCHJIOB:  cojeoOpa3ytoniue (OCHOBHBIE, KHCIOTHBIE, aM(dOTEepHbIE) W
HecosieoOpasyromue. Homenknarypa oxcugoB. DU3MYECKHME M XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Krnaccupukanuss oOcCHOBaHUK: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBaHuil. Pusnyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. duszndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTH MetayuioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHknatypa cosneil. @u3ndeckrue U XMMHYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

I'eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

XUMHUYECKHUIN SKCTIEPUMEHT:

Ka4ECTBEHHOE OIPEJICIICHUE COAEPHKAHUS KUCIOPOIa B BO3AYyXE, MOJIyYEHHUE,
coOuMpaHue, pacro3HaBaHWE M U3YYCHHUE CBOWCTB KHCIOpOJa, HAOIIOJCHHE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
MpeKpalieHus TOpeHus (moXkapa), O3HAKOMJIEHHE C 0OpaslamMu OKCHIOB H
ONMKMCAHWE WX CBOMCTB, MOJy4yeHHUE, COOMpaHue, PACIIO3HABAHUE M H3YyUYCHUE
CBOMCTB Bomopoaa (ropeHue), BlaumoseicTsue Bomopoaa ¢ okcumom meau (1)
(BO3MOKHO HCIIOJIB30BaHUE BHUJICOMATEPUANIOB), HAOIO/ICHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEICIEHHOU
MAaCCOBOM J0JIEW PaCTBOPEHHOIO BELIECTBA, B3AaUMOACHUCTBUE BOJIBI C METAIaMU
(HatpueM ©  KajblMeM) (BO3MOXKHO  MCIIOJIb30BaHUE  BHUIEOMATEPHUAJIOB),
UCCleoBaHNEe O0pa3lioB HEOPraHMYECKHX BEIIECTB PA3JIMYHbIX  KJIACCOB,



Ha0JI0/IeHNE U3MEHEHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCJIOT U IIETOYEH,
u3ydyeHue B3aumopenctBus okxcuaa meau (II) ¢ pactBopom cepHON KHUCIOTHI,
KUCJIOT C METAJUIAMH, PEaKIUd HEUTpaIu3aluu, MOJyYEHUE HEPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJHOIO MeTaJlla IPYTMM M3 PacTBOpPA COJIM, PEIICHHE
DKCIEPUMEHTAJBHBIX 3a1ad MO Teme «BaxHenmme Kiacchl HEOPraHUYECKHUX
COEIMHEHUI.

[lepnognueckuit 3akoH U [lepuonnueckas cucreMa XMMHUYECKUX DJIEMEHTOB
J. W. MengeneeBa. CtpoeHue aTomMoB. XuMHueckas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIC PEAKLIUN

[lepBble MONBITKM KIACCH(PUKALUH XHUMHYECKUX 3ieMeHTOB. lloHsTHe o
IpyNIax CXOJIHBIX 3JEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMEIbHBIE METALIbI,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aMm(pOTEPHbIE OKCHUIbI
U TUAPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX IIEMEHTOB /1.
HU. MengeneeBa. Koporkonepuoanas W JJIMHHONEpUOAHAass  (hopmbl
[Tepronnueckoit cucremsl xumuueckux 3aeMeHToB . . Menneneesa. [lepuoast u
rpynnbl. OU3UYECKUN CMBICT MOPAIKOBOTO HOMEpPA, HOMEPOB MEPUOJA U TPYIIIbI
JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnsl. OnekTponbl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI04eK aToMoB mepBbIX 20 XHMHUYECKUX  3JIEMEHTOB
[lepnogumueckonn cucremnl [[. M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHHs paJguyca aTOMOB XHMHMUYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [lepronnueckoro 3akoHa u [leprogndyeckor CUCTEMbI XUMHUYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykn W npaktuku. . M. MenneneeB — y4€Hbii u
IpaKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (MOJMsipHAsE M HEMOJSIPHAs) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKLIMH.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIJIEHNS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUH D3KCIEPUMEHT: H3ydyeHHE O0Opa3lloB BEUIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJECHCTBUE THUIPOKCHAA LHMHKA C pPacTBOpaMU KHCIOT U
LIEJI0YEH, IPOBEIECHHUE OIBITOB, WIIIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKIUN (TOpeHHe, PEaKUHMH pa3JIOKEHHs, COCTUHEHUs).
MexnpeaMeTHbIe CBI3U

Peanuszanuss MEXNpeIMETHBIX CBSI3€M NpPH HM3YYEHMHM XMMHM B 8 Kiacce
OCYILIECTBIISIETCSl 4Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSATUM, TAK U TMOHATUH, SBISIIOIIUXCSA CUCTEMHBIMU JJIS1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO11ue ecTeCTBeHHO--Hay4HbIE TIOHATHUS: HAYyYHBIM (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, KiaccuuKanusi, TMEepHOAUYHOCTh, HAOIIOJCHHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETb, SBJICHUE.

dusuka: marepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIIbI, PAJHOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKHUI 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKUE BEITUYMHBI, CTUHHIIbI
U3MEPEHHsI, KOCMOC, TIJIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armochepa, runpocdepa, MUHEPAIbl, TOPHBIE TOPOJIBL, IOJIE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemiecTtBo n XuMuyeckasi peakuus

[Tepunonuueckuii 3akoH. [lepuoauueckas cucteMa XUMAYECKUX JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHYECKMX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJlblUsi M UX
COCMHCHUNM B COOTBETCTBUM C TOJIO)KEHUEM »3JIeMEHTOB B llepmogmueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMHUYECKOM CBS3U. THIMBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKOU PEIIETKU U
BHJAa XUMHYECKOU CBS3H.

Knaccudukanuys 1 HOMEHKIIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIACCAM HEOPTaHUYECKUX
COEIMHEHUN, TEHETUYECKAs CBS3b HECOPraHMYECKUX BEILECTB.

Knaccudukaiys XMMAYeCKUX PEaKIui 10 pa3InYHbIM MMpU3HaKaM (110 Yuciy
M COCTAaBy Yy4YacTBYIOIIUX B PEAKIMU BEIIECTB, MO TerioBoMmy 3¢deKTy, Mo
M3MEHCHHUIO CTEIICHEH OKHCIICHHS XMMHUYECKHX JJEMEHTOB, 10 OOpaTUMOCTH, IO
Y4aCTHIO KaTajlnu3aTopa). JK30- U IHAOTCPMHUUECKUE PEAKIIUU, TEPMOXUMUUECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xumuueckou peakiuu. [lonarue o6 oOpaTUMbBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusXx. [IoHATHEe 0 TOMOTEHHBIX U T'€TEPOTCHHBIX
peakuusx. [lonarue o karanusze. [lonsitre 0 XxumuueckoM paBHOBecUU. DaKTOPBHI,
BIIUSIIONIME HAa CKOPOCTh XWMHUYECKOM PEaKIUM W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIPHBIC  PEAKIIMM,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEILHOU pEaKIIUH. CocraBnenue YPaBHEHUM
OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIMI C  HCMOJIb30BAaHUEM  METOJIa
AIEKTPOHHOTO OajaHca.



Teopust SNEKTPOTUTUYECKON AUCCOIUALIMU. DJAECKTPOIUTHI U HEIJICKTPOJIUTHI.
KaTtnonsl, aHnoHsl. MexaHu3M AUCCOIMALMHA BEUIECTB C PA3IUYHBIMU BHIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y ClIOBUS NMPOTEKaHUS peaKIuii HOHHOTO 0OMEHa,
MOJHBIE M COKpall¢HHbIE HOHHBIE YpaBHEHUs peakiuid. CBOHCTBa KHUCIIOT,
OCHOBAaHMM W CcOJell B CBET€ TMPEACTABICHUA 00 DIEKTPOIUTHUYECKOM
nucconmannu. KauectBeHHbIE peakiiu Ha MOHBL. [[OHSTHE O TUAPOIN3E COJIEH.

XUMUYECKUI SKCIEPUMEHT: O3HAKOMIICHHE C MOJIENSMH KPUCTAJUIMYECKUX
pPEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETauloB (rpadura u
anMasa), CIJIOXKHBIX BEHIECTB (XJOpUJa HATpHUsl), HMCCIECIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHMYECKOW PpEaKIUU OT BO3JACUCTBUS pa3IMYHBIX (PAKTOPOB,
WCCIIEOBAHNE AIEKTPONPOBOJTHOCTH PACTBOPOB BELIECTB, IIPOLIECCA TUCCOLHUALINN
KHUCJIOT, LIEJIoYed M coJjied (BO3MOXHO HCIOJIb30BAHUE BHJIEO MATEPHUAIIOB),
MPOBEJICHUE OMBITOB, WJUTIOCTPUPYIONTUX MPU3HAKUA MPOTEKAHUS PEAKIIUA HOHHOTO
oOMeHa (0Opa3oBaHME OCajKa, BBIJCICHHE Tra3a, oOpa30BaHUE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakuu pas3iokKEHUsl, COCAUHEHUS), pacllO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMONIIIO KAYECTBEHHBIX pPEAKUMUA HAa  HOHBI, PEIICHUE
AKCTIIEPUMEHTABHBIX 3a]1a4.

HemeTanibl 1 uxX cCoeTMHEHUS

OO6mrast xapakTepucTuka TranoreHoB. (OCOOCHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHru okucieHus. CTpoeHue u (U3MYECKHUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHME CBOMCTBA Ha IPUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeTa/llaMHi, HEMEeTa/UlaMH, IejgodaMu). XJIOPOBOJIOPO/I.
ConsiHast KHCIIOTa, XMMHUYECKHE CBOWCTBA, NOJYy4YEHHE, NMpUMEHeHue. [lelicTBue
XJIOpa M XJOPOBOJAOPOJA HA OPraHu3M 4YeJIOBeKa. BakHeHline XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OCoOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTtpoeHne M (u3MUecKHe CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJIIOTPOIHbIE MOAU(PUKALUUA KUCIOPOAa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOOpOA, CTpOEHHUE, (pU3nMueckue U
XUMHUYECKue CBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIIOB.
CepHas kmcioTa, (QuU3HUecKMe © XHMHYECKHE CBoMcTBa (0oOmme Kak
MpeACTaBUTENS KJacca KUCIOT M crneuuduueckue). XUMUYECKUE pPEakluu,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CIoco0a TMOMYyYeHUs] CEPHOU KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThI. CoJid CEPHOM KUCIIOTHI, KAUECTBEHHAs! peaKkus Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COCIMHEHUN B MOpuUpoje. XUMHUUYECKOEe
3arpsA3HEHUE OKPYXAIOWIEH Cpeabl COSAUHEHUSIMU Ccepbl (KUCIOTHBIE HOXKIU,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.



OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHs. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dusznyeckue u xumMuueckue cBoiictea. KpyroBopor azota B mpupoje. AMMHAK, ero
bu3nUecKue U XMMUYECKHE CBOMCTBA, MoydyeHue u npuMenenne. Coinu aMMOHMUS,
uX pU3NYECKUE U XUMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasi KUCJOTa, €€ MOoJydeHue, (PU3nyecKkue U XHUMUUYECKHE
cBOMcTBa (00IIME KaK WPEACTaBUTENA Kilacca KHCIOT M crHenuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJEH aMMOHUA B KauyeCTBE MHUHEPAIbHBIX
yno0opeHuil. XuMru4Yeckoe 3arps3HeHUe OKpPYKAIoIIel cpeibl COSTUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO3Ayxa, MOouBBl M BomoéMoB). docdop,
aloTpornHeie Moaudukanuu Qgocdopa, Quznyeckrue W XUMHUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnora, GU3nIEeCKUE U XUMUYECKUE CBOMCTRA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUIA.

OOmast xapaktepuctuka 3JeMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHBIE  CTENEHUM  OKHUCIECHHA.  YIVIEpOH,  AJUIOTPOIIHBIE
MOAM(DUKALMK, PACOPOCTpAHEHUE B TMPUPOAE, (PUBHUECKHE M XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupojae. OKcuabl yriaepoja, ux
¢uznyeckue W XUMHYECKHE CBOWCTBA, JCHCTBUE HA IKUBBIE OPraHU3MBI,
MOJIy4YEHUE M TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCUIOM
yraepoga (1V), rumore3a rn00anbHOTO TMOTEIUICHUS KIWMara, IMapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coiu, ux GU3NYECKre U XUMMUYECKUE CBOMCTRA,
nojsyueHue U npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIMIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[lepBoHavasibHBIE MOHATHSA 00 OPraHMYECKUX BEUIECTBAX KAK O COCIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJAOB (Yroyib, MNPUPOJHBIM Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (O€H3MH), UX pOJib B OBITY W IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUPax, OeNKax, yrieBoJax — U Ux
poiM B OKM3HM 4eJoOBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue u XUMHUYECKHE CBOWMCTBA, TNOJy4YEHHE U
npumenenue. CoenuHeHHs KpeMmHus B npupoje. OOmiye mnpeacraBieHUs 00
okcune kpemHust (IV) u kpemuueBoit kuciaore. CUIMKATBI, UX HUCIOJb30BAHUE B
ObITy, B MPOMBIIUICHHOCTU. BaxHeime cTpouTeabHbIE MaTepualibl: KepaMuKa,
CTEKJIO, LIEMEHT, 0eToH, >kene300eToH. [IpoGiaemMbl Ge30MmacHOr0 MUCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.

XUMUYECKUH 3KCIEPUMEHT: U3ydeHHe 0OpaslloB HEOPTaHUYECKUX BEILECTB,
CBOMCTB COJISTHOM KHCIIOTHI, TPOBEICHNE KAUYECTBEHHBIX PEaKI[Ui HA XJIOPUA-UOHbI
U HaOJII0/IeHne MPU3HAKOB UX MPOTEKaHHUs, ONBITHI, OTpakawolue (pusndeckue u



XMMHUYECKUE CBOWMCTBA TaJIOTEHOB M MX COEJUHEHHM (BO3MOXHO HUCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), O3HAKOMJIEHHE C oOOpaslamMu XJOpUI0B (TaJOT€HUIOB),
O3HaKOMJIEHUE ¢ 00pa3lamMu Cepbl U €€ COEAMHEHUSAMU (BO3MOKHO MCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOACHHUE Tpoliecca OOYTIMBAaHMS caxapa MoJl eUCTBHEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHCIIOTBI, HW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBlieHHON CEpHOM KHUCIOTHI, TPOBEJICHHE KAueCTBEHHOM peakluu Ha
cyabhaTHOH u HaOJIOJCHHE TpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C
dbu3nyecKkuMU CBOMCTBaMHM a3oTa, (ochopa W uX CcoeAUMHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), oOpa3laMu a30THBIX U (HochOpHBIX
yAOOpEHU, MOJMydeHue, CcOoOMpaHWe, pPACHO3HABAHUE U M3YYEHUE CBOICTB
aMMuaka, MpoBe/ICHNE KaueCTBEHHBIX PEaKIuil Ha MOH aMMOHHMS U (pochaT-uoH u
M3y4YCHUE IMPU3HAKOB WX MPOTEKAHUSA, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCIIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
U3yYeHUE MOJIeNel KPUCTANIMYECKUX PEIETOK anmasa, rpadura, dymiepena,
O3HAKOMJICHHE  C  TPOIECCOM  aacopOIMu  pacTBOPEHHBIX  BEIIECTB
aAKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJIydeHUEe, coOUpaHue,
pacno3HaBaHUE W  HW3YyYEHUE CBOWCTB  YIJIEKMCIIONO ras3a, IIPOBEICHUE
KaueCTBEHHBIX PEAKIMA HAa KapOOHAT U CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJICHHE C TMPOAYKIMEH CHIMKATHOM MPOMBIIUICHHOCTH,
pElIEHHE SKCIEPUMEHTANBHBIX 3ajay Mo TeMe «BaxHelilne HemeTauibl U HX
COCTUHEHUSD).

MeTtanibl 1 UX COEUHEHUS

OO6m1as xapakTepUCTUKAa XUMUUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosioxkeHuss B llepuomnueckor cucreme xumuueckux sneMeHToB [l U.
MenneneeBa u crpoeHuss aroMoB. CTpoeHue mMeTamuioB. Mertaimmmyeckas CBA3b U
METAJJIMYECKas  KPUCTAJUIMYECKass  pemeérka.  DJIEKTPOXUMHUYECKHH  psll
HanpspKeHU MeTamioB. Gu3nueckre U XUMHYECKHe CBOMCTBAa MeTaiuioB. OOmue
CrocoObl Mody4yeHus: MeTamioB. [IoHSATHE O KOpPpO3UHM METAIOB, OCHOBHBIE
CrocoOBl 3anUThl UX OT Koppo3uu. CmaBbl (CTajgb, YYTyH, IIOPATIOMHHHM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiuibl: nojioxkeHne B Ilepuoandyeckon cucteMe XMMUYECKUX
anemeHToB . M. MenzaeneeBa, CTpO€HUE MX aTOMOB, HAaXO0XIACHUE B IPUPOJIE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIbl U
TUAPOKCUILI HATpus W Kanus. [IpuMeHeHue IIeJOYHbIX METaUIOB U HUX
COCIMHEHUM.

[Ilenouyno3eMenbHbIE METAUIbl MAarHuii W KaJIbLUUW: TOJOXKEHUE B
[Tepuognueckon cucreme xumudeckux snemeHtoB . M. Menneneesa, ctpoeHune
UX aTOMOB, Hax0XJIeHUe B npupojae. Ouznueckue u XMuMUUECKUE CBOMCTBA MarHUsI
U Kaiblusa. Baxueimme coenuHEHUs Kajablus (OKCUI, THAPOKCHI, COJIN).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.



AmomuHMil: nosoxxeHnue B [lepuoanueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOCHHE aTOMa, HaXOXKJIeHUE B mpuponac. Pusnyeckue u
XUMHYECKHE CBOMCTBa amoMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA
ATFOMHUHUSL.

Kenezo: nosoxenue B [leppoandyeckon cucremMe XMMHYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHE aToMa, HaxOXKJIeHHE B mpupone. Dusmyeckue u
XUMHUYECKUE CBOMCTBA xeje3a. OKcuibl, THAPOKCH b U comu xkene3a (1) u xenesa
(1), ux cocraB, CBOWCTBA U TOJydEHUE.

XUMHUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMud METaUIOB U
CIUTABOB, WX (PU3WYECKUMH CBOWCTBAMH, H3YYCHHE PE3YJIbTATOB KOPPO3HUH
METauIoB  (BO3MOXKHO  MCIOJB30BAHME  BHJIEOMATEPUAIOB), OCOOEHHOCTEM
B3aMMOJICHCTBUSI OKCUJA KaJbIIMS U HATpUsl ¢ BOAOU (BO3MOKHO HMCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), HMCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCA TOPEHUS
kKeJeza B KUCIOpoJie (BOBMOXKHO HCIOJIL30BaHUE BUJIEOMATEPUATIOB), TPU3HAKOB
MPOTEKAHHUSI KAYE€CTBEHHBIX PEAaKIUMW Ha HWOHBI: MarHus, KaJbLUsS, AJTOMHUHMUS,
nuHka, xenesa (1) u xenesza (111), menu (l1), HabnroaeHue U onUcaHue MPOIECCOB
OKpalllMBaHMUs IUJIAMCHUM HWOHAMM HATpuUs, Kaausg ¢ Kalblusi (BO3MOXKHO
WCIIOJIb30BAaHUE  BUACOMATEPUAJIOB), HCCieNOBaHUEe aM(OTEPHBIX  CBOWCTB
TUJPOKCUJA AJIFOMUHUS W TUJPOKCHUJIA IIUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelme MeTaibl U UX COSUHEHUSD.

XHUMUS U OKpYXKaroIas cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOM XWU3HM 4YeJOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momorns mpu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYKalomiel cpesnl (MpeaesibHas AOMyCTHUMast
KOHIIeHTpalus BemiecTs, aanee — [[JIK). Ponb Xxumuu B penieHnn 3K0JI0rM4ecKux
po0oaem.

XUMHUUYECKHUI SKCTIEPUMEHT:

u3ydeHue o0pa3iioB MaTepHaIOB (CTEKIIO, CIUIABBI METAJIIOB, TIOJIMMEPHBIC
MaTepHuabl).

MexnpeaMeTHbIe CBA3U

Peanuzanus MeXNpeAMETHBIX CBSI3€H NpH H3y4eHUHM XUMUU B 9 Kiacce
OCYILECTBIISIETCS 4Yepe3 MKCIOJIb30BaHHE KakK OOIIMUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TMOHSITUH, SBIISIIOLIIUXCS CUCTEMHBIMU JJIsl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LIHUKJIA.

OOmue ecTeCTBEeHHO-HAyUYHbIE TOHATHS: HAy4YHBIA (DaKT, TUTIOTE3a, 3aKOH,
TEOpHUs, aHaJU3, CHUHTE3, KilacCudUKauus, TEePUOAUYHOCTh, HAOIIOJICHUE,
HKCHEPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHUE, MOJEIb, SIBICHHE, MaPHUKOBBII
s eKT, TEXHOIOTHS, MaTEPHUAIBI.



®usuka: Marepus, arToM, O3JEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKIHUJ,
W30TONBI, PAaJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUM 3apsl, INPOBOJHHKH,
HOJYIIPOBOJHUKHY, JUAIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TelO, O0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, a3, pacTBOP, pACTBOPUMOCTh, KpUCTAJUIMUECKAs
pemérka, CIuiaBbl, (PU3MYECKHE BETUYMHBI, €IUHHIBI U3MEPEHUS, KOCMHUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorust: gorocunres, asixanwe, Omochepa, SKOCUCTEMA, MUHEPATHHBIC
yI0OpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpagusi: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, OJIE3HBIE
HCKOIIaeMBbIE, TOIUIMBO, BOJHBIE pECYpCBI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3VYJIbTATEI

JIMYHOCTHBIE pE3yNbTaTbl OCBOEHHA MPOrpaMMbl OCHOBHOIO OOLIETrO
oOpa3oBaHUsl JOCTHTalOTCS B XOJ€ OOy4YeHUsI XMMHH B €IUHCTBE y4eOHOU H
BOCIIUTATEIbHON JEATENBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUNUCKUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, NPHUHSATHIMU B
o0IIecTBe MpaBUJaMH M HOpPMaMH TMOBEACHUS M CIIOCOOCTBYIOT TIpoIleccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTM3ALMHI 00yUYarOIIUXCS.

JIM4HOCTHBIE  pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaroOIIUXCS
PYKOBOJICTBOBAThCS  CHCTEMOM TO3UTHBHBIX IIEHHOCTHBIX OpHUEHTAIlUHd U
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1 )matpuoTHyecKoro BOCIIUTAHUSL: LEHHOCTHOTO OTHOLIEHUS K
OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY HAacCJEIHUIo,
NOHUMAaHUsl 3HAYEHUS] XUMUYECKOM HAyKH B >KM3HU COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIQJIETh JOCTOBEPHON MH(pOpMaIuell 0 NepeoBbIX JOCTHKCHUIX U
OTKPBITUSIX MHUPOBOW M OTEUECTBEHHON XWMHH, 3aUMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA; 2)rpakJAaHCKOrO BOCIUTAHUS:
MPEACTABICHUS O COIMAJIbHBIX HOPMAX W MPaBWJIAaX MEXIMYHOCTHBIX OTHOIICHHI
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTUM B OOLIECTBEHHO IOJIE3HOM,
y4eOHO-HMCCIIEI0BATENbCKOM, TBOPYECKOM M JAPYIMX BHIAX JESITEIbHOCTH,
TOTOBHOCTM K Pa3sHOOOpPa3HOW COBMECTHOM JEATEIBHOCTH TIPU BBIMOJIHEHUHU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ]lay, BBHIMOJHEHUHW XUMUYECKUX HKCIIEPUMEHTOB,
CO3JaHUM  YYEOHBIX IPOEKTOB, CTPEMJICHHS K  B3aUMONOHHUMAHHUIO H
B3aMMOIIOMOUIN B IpOLECCEe ITONW Y4EOHOH NeATENbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJEHUE U TOCTYNKH CBOMX TOBApHILEH C MO3MLMK HPABCTBEHHBIX H
IPaBOBBIX HOPM C YYE€TOM OCO3HAHMS TMOCJIEACTBUI MOCTYNKOB; 3)LEHHOCTH
HAay4YHOI'O II03HAHUS: MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE U
XUMHUYECKON pEeaKIu, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U COCTABJISIIOIIME OCHOBY [ TOHUMAHUSI CYIIHOCTHM HAYYHOM KapTUHBI
MUpa, MpEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIBI,
B3aMMOCBS3SIX YEJIOBEKA C MPUPOJIHON CPEAOi, O POJIM XMMHHU B MO3HAHUU ATUX
3aKOHOMEpPHOCTEH;  IMO3HABATEIbHbIE MOTHBBI, HAIPABJICHHBIE Ha IOJIyYECHHE
HOBBIX 3HAHUU 10 XWMHH, HEOOXOIUMBIC JIsi OOBSCHEHUS HAOII0IaeMbIX
MPOLIECCOB W SIBJICHWM, TO3HABATEIbHOM, MH(MOPMALMOHHOM W YUTATEIbCKON
KyJIbTYphl, B TOM YHCJI€ HABBIKOB CaMOCTOATEIHLHOM pabOThl ¢ y4eOHBIMH
TEKCTaMH, CIPABOYHOU JIUTEPATYPOM, NOCTYNHBIMU TEXHUYECKUMHU CPEJICTBAMU
WHOOPMAIIMOHHBIX  TEXHOJIOTMM; HHTEpeC K OOY4YeHHI0O U  IO3HAHMIO,



J110003HATETBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHUIO, MMPOESKTHOMN
U UCCJIeIOBATEIbCKON ACSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U
ypOBHS 00yUYeHUS B AaTbHEHIIIEM;

4)popMupoBaHus KyJIbTYphl 3J0POBbS: OCO3HAHUE [IEHHOCTH JKU3HH,
OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 370POBBIO, YCTAHOBKH Ha 3/10pOBbIN 00pa3
’KU3HU, OCO3HAHUE MOCIECTBUI U HEMPHUITHE BPEAHBIX MPUBBIUEK (YIIOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs1), HEOOXOIMMOCTH coOmIoIeHus
MpaBUII 0€30IacHOCTH npu  oOpaleHuu C

XUMHYECKUMH BEIIECTBAMHU B OBITY M PEabHOM KU3HU; 5)TPYI0BOTO

BOCITUTAHUSA:

MHTEPEC K MPAKTHUYECKOMY M3YyUEHHUIO MpodeccHil U Tpyaa pa3iuyHOro poja,
yB@XEHHUE K TPyAy M pe3yjibTaraMm TPYIOBOW JEATEIBHOCTH, B TOM 4HCIE Ha
OCHOBE TMPUMEHEHHUS TPEAMETHBIX 3HAHWW 1O XHMHH, OCO3HAHHBIA BBIOOD
VHIMBHUIYaJIbHON TPAaeKTOPUU MPOJOJKEHHUS 00pa30BaHus C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIemHON nmpodhecCuOHANBHON AESITEIbHOCTH U Pa3BUTUSL HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJlaliTUPOBAaThCsl B MpOo(ecCHOHAIbHOU cpene; 6)IKOI0rH4ecKoro
BOCIIUTAHUSA: SKOJOTMYECKH LEJIECOO0pa3HOE OTHOIIEHHE K MPUPOAE Kak
UCTOYHHUKY >KM3HU Ha 3eMJjie, OCHOBE €€ CyIEeCTBOBAaHUS, IIOHUMAaHUE LIEHHOCTH
3I0pOBOTO M 0Oe3omacHOTO oOpa3a »KU3HH, OTBETCTBEHHOE OTHOILIECHHE K
COOCTBEHHOMY (M3MYECKOMY U TMCUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUE LIEHHOCTH
coOJII0ICHUS MPaBUJI OE30MIaCHOTO TOBEICHUSI TTPU pabOTe C BEIIECTBAMHU, a TAKKE
B CUTYallUsiX, YTPOXKAIOUIMX 30OPOBBIO U KU3HHU JIIO/IEH; CTIOCOOHOCTH MPUMEHSThH
3HaHWs, TOJydyaeMble MPU H3yUYEHWW XUMHH, IJIA PEIICHUs 3a]ad, CBSI3aHHBIX C
OKpYXarUed IPUPOAHOM CpPEAOM, I IOBBILMICHUS YPOBHSA 3KOJOTMYECKOU
KYJBTYpPbI, OCO3HAHUS TJI00aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM H MyTe
UX pEIIEHUs! MOCPEICTBOM METOAOB XMMHHU, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOJICTBOBATbCSI UM B IO3HABATEJIbHOM, KOMMYHHUKAaTUBHOW W COLIMAJIbHOU
MIPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATHI

B coctaBe wMmeTampeAMETHBIX pE3yNbTaTOB BBIICTSIOT 3HAYUMBIC IS
dbopMUpOBaHHA MHPOBO33PEHMsI OOIIEHAyuYHble TMOHATUS (3aKOH, TEOopHs,
MPUHIIAIL, TUIIOTe3a, aKT, CUCTeMa, MPOIECC, SKCIIEPUMEHT U IPYToe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HAaHUM U3 ATUX NPEIMETOB (POPMUPOBATH MPEICTABIECHUE O LIEIIOCTHOU
HAy4YHOW KapTHHE MHpa, U YHUBEpCalIbHbIE YueOHbIe NEeHCTBUS (TI03HABATEIbHbIC,
KOMMYHHMKAaTHBHbBIC, PETyJSITUBHBIE), KOTOphIEe oOecneunBaioT (HopMHpOBaHHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
JESITEIbHOCTH.



[To3naBaTenbHbIE YHUBEpCAIbHbIE y4eOHbIe aelicTBUA ba3zoBbie mormueckue
NEHCTBUS: YMEHHSI UCIOIb30BaTh IPUEMBI JIOTMUECKOTO MBIIIEHUS [P OCBOEHUU
3HAHMI: PacKphIBaTh CMBICH XMMHYECKUX MOHATHH (BBLAEIATh MX XapAKTEpPHBIE
IPU3HAKU, YCTAHABJIMBATH B3aUMOCBS3b C JAPYTUMU IOHATUSMH), UCIOJIb30BaTh
MOHSTUS AJI1 OOBSICHEHHS OT/ENbHBIX (DAaKTOB U SIBICHUI, BEIOUpATh OCHOBAHUS U
KpUTEpUU NJIs KIacCU(UKAMM XMMHYECKHUX BELIECTB M XMMHMUECKHUX peakLui,
YCTaHAaBJIMBATh IMPUYMHHO-CIIECACTBEHHbBIE CBA3UM MEXKIYy OOBEKTAMH H3Yy4YEHUS,
CTPOUTDH JIOTUUECKUE PACCYKACHMs (MHIYyKTUBHBIE, IEAYKTUBHbIE, IO aHAJIOTUN),
JIeJ1aTh BBIBOJIbI U 3aKJIIOUEHUS; yMEHHE IPUMEHSTH B IIPOLIECCE TO3HAHUS MOHATUS
(mpeaMeTHblE MW METanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIOJIb3YEMBIE B XUMHH, MPEOOPa30BbIBATh IIMPOKO IMPUMEHSIEMBIE B XUMHUU
MO/ICJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI AJIEMEHTA), XUMHYECKast
dopMyla U ypaBHEHHE XUMHUYECKOW peEakUud — IMpU pPEHIeHUd Yy4eOHOo-
MO3HABATEJIbHBIX 33J1a4, ¢ YYETOM ATUX MOJEIbHBIX MPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYLUIECTBEHHbIC MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUECKUX
BEILECTB U XUMHUYECKUX PEAKLU, BBISBIATH OOLIME 3aKOHOMEPHOCTH, TPUYUHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEUHNS B H3yYaEMBbIX IPOLIECCAX U SBJICHUSIX.

ba3oBeIe Hcce0BaTENIbCKUE NECTBUA:

YMEHHUE HCMOJIb30BATh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHMSI, a TAKXKE B KAUECTBE OCHOBBI /17151 (JOPMUPOBAHUS THIIOTE3BI 110 POBEPKE
NPaBUIBHOCTH  BBICKA3bIBAEMBIX  CYXKJIEHUH; NPUOOPETEHHE  ONbITa IO
IUIAHUPOBAHMIO, OPraHM3allMd W TPOBEICHUIO YYEHHUYECKUX 3KCIIEPUMEHTOB,
yMeHue HaOoaTh 3a XOJOM IPOILIECcCca, CaMOCTOATEIbHO MPOTHO3HPOBATH €ro
pe3yabTar, GopMyIupoBaTh 0000IIEHHS M BEIBOBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
OTMbITa, HWCCIEIOBAHUS, COCTaBJISITh OTUET O TMpojeiaHHOW pabote. Pabora ¢
uHbopMalMen: yMeHue BbIOMpaATh, aHAJU3UPOBATh M  HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3IMYHBIX BUIOB U POPM MPEACTABICHUS, OJIYHAEMYIO U3 Pa3HBIX
VMCTOYHUKOB (HAyYHO-TIOMyJSIpHAsl JUTEpaTypa XHMHYECKOTO COJEpkKaHus,
CIpaBOYHblE TOcoOMs, pecypcbl  HMHTepHera), KpUTUYECKHM  OIICHUBATh
MPOTUBOPEUYHMBYIO M HEJOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHME NPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIUM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIMUMBIX ISl BBIIOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aa4 ONpeAeaEHHOro THMa, TPUOOpEeTEHNE OMbITa B
0o0JaCTH  UCHOJIb30BaHUSI HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYpPOM aKTUBHOTO MCIIOJIb30BAHUS PA3NIUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOATENbHO BHIOMpATh ONTUMAIBHYIO (POpMY Mpe/CTaBICHUs UH(OPMAIIUU U
WUTIOCTPUPOBATh pPEIIaeMble 3a/layd  HECJIOKHBIMU CXEMaMH, JuarpaMmMaMH,
apyrumu  popmamMu TpaduKkd U UX KOMOWHAIMSAMH, YMEHHE HCIOJIb30BaTh M
aHANIM3UpOBaTh B IIpollecce Y4YEOHOW M HCCIEIOBATENbCKON JEATeTbHOCTH



UHGOPMAIIMIO O BIUSHUU MPOMBIIIEHHOCTH, CEIbCKOTO XO3SMCTBAa U TPAHCIIOPTa
Ha COCTOSTHUE OKPY KAIOIIEeW NpUPOIHOMN CPEIBI.

KoMMyHUKaTHUBHBIE YHUBEpCAJIbHBIE YUEOHbBIE AEHCTBU:

yMEHHs 3aJlaBaTh BOMPOCH (B Xoje auajgora W (WJIM) JUCKYCCHUM) MO
CyliecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATh CBOM  MPEIJIOKEHHUS
OTHOCHUTEJIBHO BBIMIOJHEHUS TNPEMJIOKEHHON 3aJaud; YMEHHUS IPEICTABISThH
MOJYYEHHbIE PpE3yJIbTaThbl IO3HABATEIBHOM JIEATEJBHOCTH B  YCTHBIX U
NUCBMEHHBIX  TEKCTaxX; JejaTh MPE3CHTAMI0  PE3yJIbTaTOB  BBITOJIHEHHUS
XUMHUYECKOTO IKCIepuMEeHTa (J1abopaTOpHOro OMbITa, J1a0OpaTOPHOM paboThHI MO
UCCIICTOBAaHUIO CBOMCTB BEIIECTB, Y4YE€OHOrO TMPOEKTa); YMEHUA Y4eOHOro
COTPYOHMUYECTBA CO CBEPCTHUKAMU B COBMECTHOM TO3HABATEIbHOU W
UCCJIEI0OBATENLCKON JIEATEIbHOCTH MpPH PEIICHUH BO3HUKAIOUIMX Mpo0JieM Ha
OCHOBE yu€Ta OOIIHUX MHTEPECOB M COIJIACOBAaHUS MO3UIUH (00CyXaeHHsl, 0OMEH
MHEHUSIMH, «MO3TOBBI€ IITYPMbI», KOOPAWHAIMS COBMECTHBIX JEHCTBUH,
OIpe/ieNICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON padOThl U JpyTHE).

PerynstrBHbIE YHUBEpCAbHbIE YU€OHbIE NEHCTBUSA: YMEHUE CAMOCTOSITEIIBHO
ONPENENATh UEIH ACSITEIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U
IpU HEOOXOJIUMOCTH KOPPEKTHPOBATh CBOIO NIEATEIBHOCTh, BBIOMPATh HamboJjee
s PekTrBHBIE CIOCOOBI  pelieHuss Y4eOHbIX M TIO3HaBaTEIbHBIX  3ajad,
CaMOCTOSITETIbHO COCTAaBIIATh WJIM KOPPEKTHUPOBATh MPEIJIOKECHHBIA aITOPUTM
JNEUCTBUN MpPHU BBINOJHEHUU 3a/laHU C y4E€TOM MOJYYEHHUS HOBBIX 3HAHHMHA 00
U3ydaeMbIX OOBEKTaX — BEIIECTBaX M pPEaKUUsX, OLIEHUBATh COOTBETCTBUE
MOJIy4EHHOTO  pe3yJibTaTa 3asBJIICHHOM LM, YMEHUE HCIOIb30BaTh W
aHaJM3UPOBATh KOHTEKCTHI, PEIJIAraeMbI€ B YCIOBUU 3a1aHUM.

[MPEJIMETHBIE PE3VYJIBTATHI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTE€IbHOTO

collep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIUMKCS HAy4yHbIE 3HAHMS, YMEHHUSI M CHOCOOBI
nercTBuM, crnenuduueckue Uil MPEeIMETHOM 00J1acTH  «XHUMHS», BHJIBI
NEeATEIbHOCTH IO  TOJYYEHHIO HOBOIO  3HAHUS, €ro HMHTEpIpeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K koH1y 00yueHus B 8 kjacce nmpeaMeTHbIE Pe3ysIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

* PaCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX IOHSATHI: aToM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(oIHOpOHAs M HEOJAHOPOAHAsS), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIEeCTBa, MOJIb, MOJIIpHAas Macca,
MaccoBast A0Js1 XMMUYECKOTO AJIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ], KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEILHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUUYECKas PEeaKIus, KiacCu(UKAIUs PEaKluid: peaKiuu



COCIVHEHUS, PEAaKLUUU PAa3JIOKEHUs, pPEaKUUMM 3aMELICHUs, pPeaKuuu
oOMeHa, IK30- U SHJOTEPMHUUYECKHE PEAKIINH, TEII0BON A (EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aToMHas OpOWTalb, PaaHycC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAs U HEMOJSPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAccoBas JOJs BEIIECTBA
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

« WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XWMHYECKUX IIOHITHA U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

* UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBIIEHUSI ()OPMYJT BEILIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

* ONPEJEATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHMSIX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApPHBIX  COCJAMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIACcCy COEAUHEHHUU I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJICHTHAasT M HWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

- packpeiBath cMmbIci Ilepuomuyeckoro 3axkona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh TNOHUMAHHE IEPUOAUYECKOM 3aBHCUMOCTH CBOMCTB
XUMHMYECKUX AJIEMEHTOB OT MX IOJOXKeHHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BEHIECTB, IMOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJIIPHOTO YYE€HUS, 3aKOHAa ABOTaJpo;

- OMMMCHIBATh U XapakTepuszoBaTh TabnuuHyio ¢opmy Illepuognyeckoi
CUCTEMBl XMMHMYECKUX DJJEMEHTOB: pAa3jinyaTh T[OHATUS  «TJIABHAS
noarpymnmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y, maneie u
OOJbIIME TEPHOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuomnueckass cucTteMa XuMHYeckux diemeHToB J[. H.
MeHnneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCIO0 JIEKTPOHOB
U pacnpeaeeHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

* KJIJaCCU(PHUIIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPraHMYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy U COCTAaBY YYACTBYIOIIMX B PEAKLIUH
BEILECTB, MO TEIIOBOMY 3D PeKTy);

* XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBOWCTBA BEIICCTB
PAa3JIUYHBIX KJIACCOB, MOJATBEPKAAd ONMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

* IPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4YECTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX MPEBpAICHUI B
Pa3JIMYHBIX YCIOBHUSIX;

* BBIYUCIISATD OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO [IOJII0 XHMHYECKOro 3JieMeHTa Mo (opmyse CoequHeHHUs,



MacCoOBYIO JIOJIIO BEIIECTBA B pPAacTBOPE, MPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMUYECKON pEeaKLUy;

* IPUMEHATH OCHOBHBIE ONEPALIMN MBICIUTEIBHOW IEATEIbHOCTH — aHAIN3 H
CUHTE3, CpaBHEHHE, O0O0OOIEHUE, CHCTEMAaTU3aLNI0, KIACCU(PUKALUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€M — JUIsl W3Y4YEHUs CBOMCTB
BCIIECTB M XHMHMYECKMX PpEaKIUi, ECTECCTBEHHO-HAy4YHbIE METOJbI
NO3HAaHUA — HAONIOJCHUE, U3MEPEHHE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

* CJIENOBATh MIPaBWJIaM IOJIb30BAaHUS XUMUYECKOU NOCYAO0N U 1a00paTOPHBIM
o0OpyliOBaHUEM, a TakKe IpaBHJaM OOpalleHusi C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKLMSMH [0 BBIIIOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYYEHHI0O W COOMPaHUIO0 Tra3000pa3HbIX
BEUIECTB (BOJOpOJAa W KHCIOpPOJAA), IPUTOTOBICHHUIO PACTBOPOB C
ONpeAECIEHHON MACCOBOM J0JIEWM PaCTBOPEHHOIO BEMIECTBA, MIIAHUPOBATH
U IIPOBOJUTH XUMUYECKHAE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HIeJI0YEe M KHUCIOT C MOMOIIbI0 MHAMKATOPOB (1akMyc, (peHosndraneunH,
METUJIOPAHXK U IPYTHUE).

K koniy o0yuenus B 9 kiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

* PaCKpbIBaTh CMBICII OCHOBHBIX XWUMHYECKHX IIOHATHA: XUMHYECKUI
AJIIEMEHT, aTOM, MOJIEKyJ1a, HOH, KaTUOH, aHWOH, IPOCTOE BELIECTBO,
CJIIOKHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHBb
OKHUCJIEHUS, XUMUYECKasl peakiusi, XUMUYEeCKas CBA3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DJICKTPOJIMTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIMTHYECKAs TUCCOLMAIMS, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEoOpaTUMbIE pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE pPEaKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKUCIEHHWE W  BOCCTAHOBJICHHE,
aJJIOTPONHUs, aM(QOTEPHOCTh, XUMHUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYECKas pemeETKa, KOppOo3Hs METaJIIOB,
CIUIaBBl, CKOPOCTb XUMHYECKOM pEAaKUUH, MPEAEIbHO JOMYCTUMAs
koHueHTpaus [1/IK Bemecrna;

* WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWMHYECKHX IOHSATUH U
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;

* UCIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUsI (POPMYJT BEILIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

* OTIPEJIEIATh BAJIGHTHOCTh U CTETEHb OKUCICHHUS XMMUYECKUX AJIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTAaBa, NPHHAMIECKHOCTh BEUIECTB K
ONpeNeNéHHOMY KJacCy CO€IMHEHUW 1o (opmyiaMm, BUA XHUMHUYECKOU
CBA3M (KOBAJECHTHAs, WOHHAsA, METAJUIMYECKasi) B HEOPraHWYECKUX



COCUHEHMSIX, 3apsA]l MOHA MO0 XUMHUYECKON (popmyre, XxapakTep Cpeasl B
BOJHBIX PAaCTBOPAX HEOPraHUYECKUX COCIAMHEHUM, THUIl KPUCTAUIMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

« packpbiBaTh cMbICH Ilepunommueckoro 3akonHa J[. M. MenngeneeBa wu

JEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBATh W XapaKTepHU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoil cUCTEMbl XMMHYECKHX 3JIE€MEHTOB:
paznuyaTh TOHATHS «rjaBHas moarpymma (A-Tpynma)y U «moOouyHas
noarpymma (b-rpynma)», mambie u  OOdbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHUX
JIEMEHTOB (cocTaB M 3apsa  sApa, OOIIee YUCIO DIIEKTPOHOB U
pacmpeqieieHde WX T0 DJJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIEMEHTOB U UX COCAUHEHUW B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHUS UX
aTOMOB;

i KJIaCCI/I(l)I/IL[I/IPOBaTB XUMHUUYCCKUC OJICMCHTBI, HCOPIraHUMYCCKHC BCIICCTBA,

XUMUYECKHAE peaknuu (10 YUCIy W COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENEeHEW OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

* XapaKTCpU30BaATh (OHI/ICBIBaTB) O6HII/I€ )51 CHGI_[I/I(l)I/ILIeCKI/IC XUMHUYCCKHUC

CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TOATBEPKIAAA OMUCAHUE
MpUMEPAMUA  MOJIEKYJIIPHBIX M HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKIUN;

COCTAaBJIATDH YPaBHCHUA BHGKTpOJ]I/ITI/I‘-IeCKOﬁ AUCCONMAaIINn KHCJIOT,

LIET0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMI NOHHOTO
OoOMEHa, ypaBHEHUS peakUuid, MOATBEPKIAIOIINUX CYIIECTBOBAHUE
IEHETUYECKOM CBSI3M MEXK/y BEILIECTBAMH Pa3JIMUHBIX KJIACCOB;

PaCKpPLIBATb CYIIHOCTb OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MoCpeaACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTH OT HX CTPOCHUA,

BO3MOYKHOCTH MNPOTEKAHUS XUMHUYECKUX IMPEBPALICHUM B Pa3JIMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BELIECTB,

MacCOBYIO [IOJII0 XHMHYECKOTOo 3JieMeHTa MO (opmyse COequHEeHMUs,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MPOBOAUTH Pacu€Thl IO
YPaBHEHUIO XUMUYECKOMN peaKkLny;

cOOJII01aTh MpaBUJjia MOJIb30BAHUS XUMUYECKON MOCYION U J1aO0paTOPHBIM

o0opyZoBaHMEM, a TakKe TMpaBujia oOOpamieHuss C BEIIECTBAMHU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX



XAMHYECKHX OIBITOB IO TOJYYEHUIO W COOMpPaHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa M yIIeKUCIOro ras3a);

* IPOBOJINTH PEAKIINH, MOITBEPIKIAIONINEC KAaYeCTBEHHBIN COCTAB Pa3IMIHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOpUA-, OpOMHUI-, HOIMI-,
kKapboHat-, Qocdar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI
aMMOHHSI M HMOHBl W3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKHUX BEIECTB;

* IPUMEHSITh OCHOBHBIE OIEPAIIUN MBICIUTEILHON JACITEIPHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHME, 0000IIeHHe, CHCTEMAaTHU3allii0,  BBISBICHHE
NPUYHHHO-CJICICTBEHHBIX CBS3€d — JUIS W3YYEHUS CBOWCTB BEIIECTB W
XUMUYECKUX pEaKUud, €CTECTBEHHO-HAyYyHble METOIbl IIO3HAHUS —
HaOJI0/ICHNE, M3MEpPEHHE, MOJICITMPOBAHUE, SKCIIEPUMEHT (pEalbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
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OO01mas XxapaKTepUCTHKA XUMUIECKUX

2.1 aneMeHToB VIIA-rpynmsl. ["anorenst 4
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
snemeHToB VIA-rpymmnsl. Cepa u https://www.yaklass.ru/p/himija/9-
2.2 | eccoeMHeHus 6 klass/khimiia-nemetallov-
157456/sera-i-ee-soedineniia-
161314
O6ma;1 XapaKTCPHUCTHKA XUMHUUCCKUX
anemeHToB VA-rpymibl. A30t, hochop u https://www.yaklass.ru/p/himija/9-
HX COCTHHCHHU klass/khimiia-nemetallov-
157456/azot-i-ego-soedineniia-
’3 . 161796
https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-
157456/fosfor-soedineniia-
fosfora-163104
OOuast XapakTepPUCTHKA XUMHIECKHX https://www.yaklass.ru/p/himija/9-
aneMeHToB IVA-rpymmbL. Yriepoa n klass/khimiia-nemetallov-
KPEMHHI M HX COC/MHEHHS 157456/uglerod-soedineniia-
ugleroda-163475
2.4 8
https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-
157456/kremnii-soedineniia-
kremniia-163625
Hroromnopazaeny 25
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Pa3nen 3.Metamibl ¥ UX COEIUHEHUS

3.1

OO0ILIMECBONCTBAMETAILIOB

https://www.yaklass.ru/p/himija/9-

klass/khimiia-metallov-
163805/metally-15154

3.2

Baxwueiinine MeTamibl M UX COSAMHESHUS

16

https://www.yaklass.ru/p/himija/9-

klass/khimiia-metallov-
163805/shchelochnye-metally-i-
ikh-soedineniia-163806

https://www.yaklass.ru/p/himija/9-

klass/khimiia-metallov-
163805/shchelochnozemelnye-
metally-i-ikh-soedineniia-186776

https://www.yaklass.ru/p/himija/9-

klass/khimiia-metallov-
163805/aliuminii-i-eqgo-
soedineniia-174793

https://www.yaklass.ru/p/himija/9-

klass/khimiia-metallov-
163805/zhelezo-i-ego-soedineniia-

200280

Nroronopazneny

20
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Paznen 4. Xumus u okpyskaronias cpeaa

a1 BemiecTBa 1 Marepuabl B )KU3HU 3
' YyeJIoBeKa
Hroronopazneny 3
[MoBTOpeHue 3
OBIIEE KOJIMYECTBO YACOB I10
[IPOTPAMME 68
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