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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIEero o0pa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4eTOM KOHIEIIMK TMpernojaBaHusl YydyeOHOro Ipeamera «XuMHUs» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACISCT KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHS XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXcCs, OMNpeaessseT BO3MOXKHOCTH IIpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTEIIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUM K
pe3yJsibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1IN U3y4eHHUs PEeAMETa U OCHOBHBIX
BHJIOB Y4eOHO-ITO3HABATEIILHOW JCATECIBHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XHUMHH CIY>KHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEpUATbLHOM €IMHCTBE MHPA, BAXKHYIO
pOoJib UTpatOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHUS TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITCIFHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MIPUPOIbI M YETIOBEKA, SABJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIIMXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B OKOJIOTUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepkKaHus MpPOrpaMMbl IO XMMUU CPOpPMUpOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopepkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IIOHATUN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbl 0 MPUHLIHILY
MTOCJIEA0BATENBHOTO PA3BUTHS 3HAHUKM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— @TOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akoHa J[. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpenCTaBleHUH 00 3IEKTPOJUTHYECKOM JMCCOLMAlMM BELIECTB B
pacTBopax.

TeopeTudyeckue 3HAaHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBIOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHUS U MOJTyYEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJCTABJICHNS] O XUMAYECKOW COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUS B Hayke. M3yueHne XMMHUU MPOUCXOJWUT C IMPUBIICUYCHUEM 3HAHUU W3
paHee M3YyYEeHHBIX Y4EOHBIX mpeameToB: «Oxpyxkatomuii mup», «buonorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7a4a
y4eOHOTr0 MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUIT MHUPOBO33PEHUECKOr0 XapakTepa, si3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU M3yYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHii, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHUN U X IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON M y4eOHO-UCCIIEI0BATEIbCKON NEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE 1IN, KaK:

— (GOpMHpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4ecKoe MpUOOIleHHE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEILHOM JEATEIbHOCTH, HAyYHBIM
METOJiaM TO3HaHUs, (POPMHUPYIOINIUM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclioBuil, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHATBHOM M  €CTECTBEHHO-HAY4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpY>KaroIller0 MHUpa, WCIHOJB3Yysl 3HAHWUS W OIBIT, MOJyYEeHHBIC MPH H3YYECHUH
XUMUH, IPUMEHSITh UX TPU PEIICHUN TTPOOJIEM B IOBCETHEBHOM KU3HH U TPYIOBOU
JeSITEJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSl 1EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEACHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas ¢hopmyia. BanreHTHOCT, aTOMOB XMMUYECKUX 2JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi macca. OTHOCUTENbHAsS
MOJIEKYJISIpHAs Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUHN.

@u3NYEeCKUEe U XUMUUYECKHUE SBJICHUS. XMMHUECKash peakuus U €€ MpU3HaKU.
3aKOH COXpAaHEHMsI MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpallieHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢bu3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIEUCTBHE kele3a ¢ pacTBopoM coiu meau (1),
U3y4YEHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OYUCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYII
(IIapOCTEePKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BemecTBo. HaxokneHue kucimopoma B TpHpoAe, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. [lpumenenue xkuciopona. CrocoOsbl
NOJIyYeHHUs] Kuciopoda B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojb U METaH. 3arps3HEHue
BO3IyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BelecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciors
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpuUpo/i€ U B KU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzabl. Knmaccudukanms
OKCHUJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [loyueHne okcuaos.

OcHoBanus. Krnaccupukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. PU3NYECKHE U XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[Tomy4yeHune KUcIoT.

Conu. HomeHnknarypa coseil. @U3ndYecKre U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue counei.

['eHeTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AyXe, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOWCTB KHCIIOpOJa, HAOIIOICHHE
B3aUMOJICCTBUS BEIIECTB C KUCJIOPOAOM U YCJIOBUA BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pAClO3HABaHHE M U3YYECHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAHUE BUICOMATEPUAIIOB), HAOIIOACHIE 00PA3II0B BEMICCTB KOJIMYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBUE BOJbI C MeETa/UIaMH (HAaTpUeM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJEHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHON KUCIOTHI, KMUCJIOT C METallJIaMU, pPEeaKIul
HEUTpaNIN3alMy, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PELUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckud 3akoH u Ilepuoguyeckass cucreMa XUMHYECKHUX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBfA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMHUYECKUX djemMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckunii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u jiiuHHonepuoanas hopmsl [epuoanyeckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Mennaeneesa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl [[. M. MengeneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B Ilepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass CBsa3b. KoBajieHTHast (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl OKMCIIEHUs U BOCCTAaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuyeckuui IKCnepumenm:

M3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJICTBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE IOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKUX 3JIeMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukanuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIaoBomy Hddekty, Mo
W3MEHEHUIO CTENEHEeW OKUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO O0OpPaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHMUS.

[Tonsitue 0 ckopocTH xumuyeckol peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonarue o xumuueckoMm paBHoBecuu. DakTopsl,
BIIMSAIONIME HA CKOPOCTh XHMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  AJIEKTPOHHBINM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HWCIOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuul. CUIbHBIC U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIAEAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEaKIUU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHI KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
NPU3HAKM TMPOTEKAHMS peaKkuil HMOHHOro oOmeHa (oOpa3oBaHHME OCaIKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHue, pEeaKkuu pas3lIoKeHUs,
COEUHEHMsI), pAaclO3HAaBAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, PEHIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeranbl U MX coeinHeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKHue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOACHCTBHE
C MeTajulaMM, HEMeTaJlaMH, Hiesnodamu). Xsopoojaopod. ConsHas KUCIOTa,
XUMUYECKHE CBOMCTBA, TMOJydyeHHe, npumeHeHue. [lelictBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YesioBeKa. BaskHelme X10puabl U UX HAX0XKIEHUE B
IIpUpOIE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (001IME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE PEaKlMH, JIeKalue B OCHOBE
MPOMBIIIVIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KUCHOoThl. [IpumeneHnue cepHoi
kucaoTbl. ConMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B TIPUPOJIC. XUMHYECKOE 3arpsi3HEHUE
OKpYXarollel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CIOCOOBI €r0 MPeOTBPAILICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJydeHue u npumeHenue. Coiam aMMoHus,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydYeHHe, (QU3MYECKHUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB U COJIE aMMOHHMSI B KaY€CTBE MUHEPATIbHBIX YI0OpEHUM.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyeckne U xumudeckue cporictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpOI, ATUIOTPOIHbIE MOAU(DHUKALUHY,
pacnpocTpaHeHUe B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yriepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, MOJy4YCHUE U
npUMEHEHUEe. DKOJIOTMYEeCKUe MpoOsieMbl, CBsi3aHHbIE ¢ OKcuzoM yrieponaa (IV),
TUI0Te3a TJ00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COlM, UX (PU3MYEecCKHue UM XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBITINIEHHOCTH U CEJIbCKOM XO3SHMCTBE.

[TepBoHaUabHBIE TTOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTUHCHHUH.

KpeMmHwmii, ero ¢usnueckue W XHMHYCCKHE CBOWCTBA, IIOIy4YCHUE U
npumeHenue. CoenuHeHust KpeMHus B mpupojie. O01mure npencraBieHus 00 OKCue
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBITIUICHHOCTH. BakHeHIue cTpouTeNnbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, xene300eToH. [IpoGiembl ©€30MacHOro0  MCIOJIL30BaHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0B HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAONIOCHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBIThI, OTpaKAINE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3amMu
ceppl U €€ COeAUHEHUSIMU (BO3MOXXHO MCIOJB30BaHUE BUJIEOMATEPHUATIOB),
HaO0JII0ICHUE TIpoliecca 0OYTIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4YEHUE XUMHUYECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIAEOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojlydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHaka, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-uoH W U3yuEHHE TIPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOLIMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM TMPOTHUBOrasza, IOJIydeHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHE C TMPOAYKUMEHW CHIMKATHOW MPOMBIIUICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COECTUHEHUSD).

MeTaJiibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckon cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CIOoCcOOBI TIONTy4YeHUs MeTauioB. [loHsATHE O KOppPO3WHM METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIIILICHHOCTH.

[I{enounbie MeTambl: nonokeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJIECHUE B MIPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpus W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3emenpHbIE META/UIBl MAarHMd W KaJbLUWW: TIOJOXKEHUE B
[Tepnoanueckoit cucteMe xumuueckux 3semeHToB J1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHre B mpupojie. Puznueckue U XUMUYECKUE CBOMCTBA MarHusi U



KaJibl[usl. BaxkHeiiire coefuHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxoxAcHWe B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aToOMa, HAaXOXJ€HUE B Tmpupoac. Pu3MyYecKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (I1) u xemnesa
(III), ux cocrap, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJbTATOB KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIBb30BaHNE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHME  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUs
Ka4ECTBEHHBIX PEAKIINI HA MIOHBI: MarHUs, KJIbIM, aJTFOMAHMS, [TUHKA, skenne3a (II)
u xenesa (II), menu (II), HabGmromeHUEe M omHMCaHUE IPOIECCOB OKpAaIMBAHUS
IJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnewnmme
METaJUJIbl U KX COCTUHEHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIeh cpeanl (MpeaeiabHas I0ImyCTUMAas
KOHIIEHTpalus BemiecTB, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuu IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnunie céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJNIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATHM, TaK W MOHATHM, SBJISIOIMIMXCA CUCTEMHBIMU JJISI OTJCJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJIENb, SBJICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaiiOaKTUBHOCTb, MOJIEKyIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KpUCTAJUITMUECKast
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHusi, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, TOJIE3HbIE
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE ~ pe3yabTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMON TMO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTALUM W
pacIlIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHUMAHUS 3HAUYCHUS] XUMUUYECKOM HAyKH B >KU3HU
COBPEMEHHOTr0 O0OIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMAaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpakIaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS. O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBITIOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ad, BBIMOJHEHUM XHUMHUYECKHX SKCIIEPUMEHTOB,
CO37aHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
U TOCTYIKU CBOMX TOBApPUINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIOIINE
OCHOBY I TIOHUMAaHUSI CYIIIHOCTH HAYYHOW KapTUHBI MUpA, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaCMBbIX IMPOIIECCOB M SBIICHHM,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYHNHBIMH TEXHHUUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUIO U TMO3HAHUIO, JI0O03HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY M peajbHOU KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBa)XEHUE K TPYAY U pe3ybTaTaM TPYIOBOH IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOpP
WHIUBUYJIbHOM TPAaeKTOPUU MPOAOJIKEHUS 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEHON Mpo(eCCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) PK0JIOrHYECKOr0 BOCIIMTAHMSA:

HKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOrO M
Oe3omacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoOTe C BEIIECTBAMU, a TAK)KE B CUTYyalLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKarOIIEeH NPUPOIHOU CPENON, A1 NTOBBILLICHUS
YPOBHSI ~ KOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYMMbBIC IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TE€OPHUs, TPUHLIHII,
runoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbie
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIECNIN, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XMMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUu — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISABIATH U XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBICHUSX.

ba3oBble ncciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypchl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh M AaHAJIM3UPOBATh B Ipolecce y4yeOHOHl u
UCCIIEIOBATENbCKON I€ATEIbHOCTY MH(POPMAIUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHMsI 3a]1aBaTh BOIPOCHI (B XO€ Auasiora 1 (WIK) TUCKYCCUH) TIO CYILIECTBY
oOcyx)naeMoi Tembl, (POPMyIMPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W HMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTo OMNbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  AECATEIBbHOCTH IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337]a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM  JCUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOIO PE3YyJIbTaTa 3asBJICHHOM LA, YMEHUE
UCITIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUH 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTAaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUM, BUABI JESITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHWS, €ro
WHTEpIIpeTalnuy, IpeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX
CUTYyalUsIX.

K xonIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCSI YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, pPEaKUUW 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmu,
SAJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHASI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, WOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BeIlecTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSIThH 3TU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY IS COCTaBJieHUs (popmyr
BEIIECCTB U YPAaBHEHUN XUMUYECKUX PEAKIIHM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyinaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT W WOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoi
CUCTEMbl XHMHMUYECKHX JJIEMEHTOB: pa3judaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNBINIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPHbIE HMEIOTCS B
tabmune «llepumomuueckas cucTteMa XuMmudeckux diaemernToB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YHUCII0 SJIEKTPOHOB U
pacnpeziesieHUue UX MO0 AIEKTPOHHBIM CIO0SIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMUX XUMUUYECKUX PEAKIIHA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATeTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHUEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HaHUs — HaAOMIOJeHNE, M3MEpPEeHHe, MOJICIHMPOBAHME, SKCIICPUMEHT
(peanbHBIN 1 MBICJIEHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYAO0N U JIa0OPaTOPHBIM
o0OpyJOBaHMEM, a TaKXe TmpaBuiIaM OOpalleHHs C BeIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopoia M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYC, (eHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XAMHAYCCKas CBS3b (koBajIeHTHaH, WOHHAas,
MeTaJlTnyecKas ), KpucTtaindeckas peneTka, Koppo3us METaIoB, CIUIABbI,
CKOPOCTh XMMHUUYECKON PEAKINH, MPEACIbHO JIOMYyCTUMAas KOHIICHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH THU MTOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY [IJII COCTaBJICHUS GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COE€IMHEHUH 1o (opMyriaM, BHUI XUMHUYECKOMN
CBs3U (KOBaJCHTHAs, WOHHAS, MeTaUIMYecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akona JI. U. MenneneeBa u
JIECMOHCTPUPOBATh €r0 IOHMMAHHWE: OMNHUCHIBATh U XapaKTepPU30BaTh
Tabnuunyto (popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
paziuuath MOHATHUS «rJaBHas mnoarpynmna (A-rpynmna)» U «mnodouyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE HMEIOTCS B IEPHUOANICCKON TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M HMX COCAMHEHMI B Mpejaenax MallblX MEPUOJAOB U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY (P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMIME U CHCHU(DHICCKHEC XUMHUYCCKHC
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUSI BJIEKTPOIUTUYECKOW JUCCOLUUAIMU  KHUCIIOT,
1IeJI04Yel U COJICH, TOJIHBIE U COKPAILIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHca 3THX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢GopMmyJsie COCIMHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKON pEaKIuy;

COOJTI0IaTh TIPAaBHUIIA MTOIH30BAHUS XUMUYECKOHN TIOCYI0H 1 Tab0paTOPHBIM
obopy/noBaHHEM, a TakK)Ke TMpaBuia oOOpalleHus C BeEIIeCTBAMH B
COOTBETCTBHM C HHCTPYKIUSMHU TIO BBIIOJHEHHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM ITyTEM XJIOpUJ-, OPOMHA-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITh OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JEATEIHbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIICHNEe, CHCTEMATH3alINIO, BBISIBIICHHE TPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJI M3YUYEHUs] CBOMCTB BEIISCTB M XUMHYECCKUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOJIBl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumeHoBaHune KoanuyecTBO 9acoB
Ne DJIeKTPOHHbIe (LM (POBbIE)
pa3aesioB U TeM KoHnTtpoJibHbIe IpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NMPOrpaMMbI padoThI padoThI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMHA — BaKHas https://interneturok.ru/h/biblioteka/khimiia/8-klass
00J1aCcThb
1.1 €CTECTBO3HAHUS U 5 2
MPaKTUYECKOU
JESITEIILHOCTH YETI0BEKA
12 BemecTBa u s ! https://interneturok.ru/h/biblioteka/khimiia/8-klass
' XHMHUYECKHE PEAKIHH
Hroro no paszneny 20

Pasnen 2. BaxkHeiine npeacraBuTe/ i HEOPraHMYECKUX BellleCTB

2.1

2.2

Boznyx. Kucnopog.
[TonsiTre 06 okcuaax
Bonopoa. Ilonsrue o
KHCJIOTaxX M COJISAX

6

https://interneturok.ru/h/biblioteka/khimiia/8-klass

https://interneturok.ru/h/biblioteka/khimiia/8-klass

2.3

Bopna. PacTBopsl.
[Tonstue 06
OCHOBAHUAX

https://interneturok.ru/h/biblioteka/khimiia/8-klass

2.4

OCHOBHBIE KJIaCCHI
HeOpFaHquCKHX
COETUHEHUN

11 1 1

https://interneturok.ru/h/biblioteka/khimiia/8-klass




Hroro no pazneny 30

Paspnen 3. Ilepunonnueckuii 3axkon u [lepuoguyeckasi cucrema xummuideckux 3jaeMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaknumn

[Tepuonuueckuii 3aKoH
u Ilepnonnueckas

31 CUCTEMAa XUMUYECKUX 7
' snementos J1. W.
MenneneeBa. CtpoeHue

aToMa

https://interneturok.ru/h/biblioteka/khimiia/8-klass

XUMH4YecKas CBA3b.

3.2 OrucurebHo- 8 2 https://interneturok.ru/h/biblioteka/khimiia/8-klass
BOCCTAaHOBUTEIILHEIE
peakiumn
Wroro no pazneny 15
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO

68 5

YACOB 110 I[TPOTPAMME




9 KJIACC

KoaudecTBO 4acoB

Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbBbIE (IU(PPOBBIE)
Kontpoabusbie IIpakTnueckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Pa3znea 1. BemecTBo 1 XUuMHUYeCKHe peaKkmum
[ToBTOpEHuE U yrinyoieHue
P yoy https://interneturok.ru/h/biblioteka/khimiia/9-
1.1 3HAHUN OCHOBHBIX Pa3/eiiOB 5 1 Klass
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 https://interneturok.ru/h/biblioteka/khimiia/9-
' XUMHYECKUX PEaKUi klass
DIIEKTPOIUTHYECKAS
p https://interneturok.ru/h/biblioteka/khimiia/9-
1.3 IUCCOoLMalg. XUMHUYECKUE 8 1 1 Klass
peakIuu B pacTBOpax
Hroro no pazneny 17
Paznen 2. HeMeTasIbl 1 HX COeIMHEHUS
O01asa xapakTepucTUKa
B P p https://interneturok.ru/h/biblioteka/khimiia/9-
2.1 XUMHUYECKHX di1eMeHTOB VIIA- 4 1 Klass
rpynsl. ['anoreHsl
O01asa xapakTepucTUKa
m P P https://interneturok.ru/h/biblioteka/khimiia/9-
2.2 XUMHUYECKHUX dJIEMEHTOB VIA- 6 Klass
rpymmbl. Cepa u €€ coeTuHeHus
OO01mas xapakTepucTHKa
53 XUMHUYECKHUX DIIEMEHTOB VA- 7 1 https://interneturok.ru/h/biblioteka/khimiia/9-
' rpynnsl. A3oT, pocdop u ux klass
COEIMHEHUSI




OO61mas xapakTepucThKa

24 XUMHUYECKUX 31eMeHTOB [V A- 2 | ) https://interneturok.ru/h/biblioteka/khimiia/9-
' IpyINIBL. YTIEPOI U KPEMHUN U klass

nX COCAMHCHUA

Hroro mo pazaeny 25

Pa3zgen 3. MeTauibl M HX COeAUHEHUA
https://interneturok.ru/h/biblioteka/khimiia/9-

3.1 OO01111e cBOMCTBa METAJIJIOB 4
klass
39 Bakneimme MeTauisl ¥ UX 16 1 ) https://interneturok.ru/h/biblioteka/khimiia/9-
' COCIUHEHUS klass
Uroro no pazaeny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
41 BemectBa u maTepuansl B 3 https://interneturok.ru/h/biblioteka/khimiia/9-
) JKHU3HH YEJI0BEKA klass
Hroro no pazneny 3
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoJuaunyecTBO 4acos
Ne DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI padoThI
IIpenmer xumun. Poie xumuu B
pen hhttps://interneturok.ru/h/biblioteka/khimiia/8-
1 JKU3HU venoBeka. Tena u 1 L L
klass/predmet-himii/predmet-himii
BelleCTBa
) IlonsTre 0 MeTOIaX MO3HAHUS B | hhttps://interneturok.ru/h/biblioteka/khimiia/8-
XUMHUH klass/predmet-himii/predmet-himii
https://interneturok.ru/h/biblioteka/khimiia/8-
klass/prakticheskoe-zanyatie-1-pravila-
[TpakTudeckas padora Ne 1 . .
bezopasnoy-raboti-v-himicheskoy-laboratorii-
«IIpaBuna paboTsl B o -
. rabota-s-laboratornimi-prinadlezhnostyami-i-
3 1abopaTOpUM U MPUEMBI 1 . ) i
5 5 himicheskoy-posudoy/prakticheskoe-zanyatie-
obpamienus ¢ 1adopaTOpPHBIM ) ) . )
6p o patop pravila-bezopasnoi-raboti-v-himicheskoi-
BaHHUEM)) N .
0b0pyno © laboratorii-rabota-s-laboratornimi-
prinadlezhnostyami-i-himicheskoi-posudoi
https://interneturok.ru/h/biblioteka/khimiia/8-
YucThie BelecTBa U CMECH. L ) L
4 . 1 klass/chistie-veschestva-i-smesi/chistie-
CrniocoOsI pa3aenenus cMmeceit ) )
veschestva-i-smesi
[IpakTuueckas padora Ne 2 https://interneturok.ru/h/biblioteka/khimiia/8-
5 «Pasnenenue cmeceii (Ha | klass/prakticheskoe-zanyatie-2-razdelenie-
IIpUMEPE OYUCTKH ITOBAPEHHOMN smesey-veshestv/prakticheskoe-zanyatie-
COJIN)» razdelenie-smesei-veschestv
https://interneturok.ru/h/biblioteka/khimiia/8-
6 ATOMBI U MOJIEKYJIBI 1 Klass




XUMHAYECKHE IIEMEHTHI. 3HAKU

https://interneturok.ru/h/biblioteka/khimiia/8-

7 (cMMBOJIBI) XUMHUYECKUX Klass
3JIEMEHTOB
https://interneturok.ru/h/biblioteka/khimiia/8-
8 [IpocThie U COXKHBIE BEIIECTBA lass
https://interneturok.ru/h/biblioteka/khimiia/8-
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE lass
3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYECKas (opMyJa. https://interneturok.ru/h/biblioteka/khimiia/8-
10 BanenTtHocTh aTOMOB klass
XUMHUYECKHUX IJICMEHTOB
OrHoCHTENbHAS ATOMHAS MAcCa. https://interneturok.ru/h/biblioteka/khimiia/8-
11 OTtHocHTEIbHASE MOJIEKYJISIPHAS Klass
Macca
https://interneturok.ru/h/biblioteka/khimiia/8-
MaccoBas qoist XUMHYECKOTO klass/massovaya-dolya-himicheskogo-elementa-
12 3JIEMEHTA B COCIMHCHUH v-veschestve/massovaya-dolya-himicheskogo-
elementa-v-veschestve
13 KommuaectBo BemntecTBa. Moib. https://interneturok.ru/h/biblioteka/khimiia/8-
MognspHas macca klass
duszndeckre U XUMHUYECKIE https://interneturok.ru/h/biblioteka/khimiia/8-
14 SABJEHUS. XUMHAYECKast peaKust klass
Tpu3Haku u yerosns https://interneturok.ru/h/biblioteka/khimiia/8-
15 MPOTEKAHUS XUMUYECKHUX Klass
peakuun
3aK0H COXPAHEHHS MaCCH! https://interneturok.ru/h/biblioteka/khimiia/8-
16 BEIIIECTB. XUMHUYECKHUE

ypaBHEHUS

klass




Brraucnenus KOJIMYCCTBA, MaCChl

https://interneturok.ru/h/biblioteka/khimiia/8-
klass/molyarnaya-massa-molyarnii-ob _yom-

17 BEIIIECTBA 10 YPaBHEHUSIM i N
N reshenie-zadach/molyarnaya-massa-molyarnii-
XUMHYECKUX PeaKIui .
ob_yom-reshenie-zadach
Knaccudukanmst XauMuaeckux
13 peakiuii (CoeqMHEHU, https://interneturok.ru/h/biblioteka/khimiia/8-
pA3JIOKEHUS, 3aAMEILICHUS, klass
oOMeHa)
M. B. JJoMOHOCOB — y4€HBIii-
Y https://interneturok.ru/h/biblioteka/khimiia/8-
19 sHIukIoneauct. O6o0uieHune u Klass
cHUCTeMaTU3alus 3HaHUI '
KonTponpHas padora Nel 1o
P P https://interneturok.ru/h/biblioteka/khimiia/8-
20 Teme «BelecTBa 1 XuMHYECKHUE "
ass
peakuum»
Bo3agyx — cmech razos. Cocras
)1 Y K https://interneturok.ru/h/biblioteka/khimiia/8-
Bo3ayxa. Kucnopoa — snemeHT
oy poa klass/sostav-vozduha/sostav-vozduha
U npocToe BemiectBo. O30H
du3nyecKue U XUMHUYECKUe
2 CBOICTBa KHCIIOPO/a (peaKkuu https://interneturok.ru/h/biblioteka/khimiia/8-
OKucIieHus, ropenue). [lonstue klass/primenenie-kisloroda/1
00 oxcumax
CriocoObI Moy4eHus KHCIopo/ia
73 B JIa0OpaTOpUU U https://interneturok.ru/h/biblioteka/khimiia/8-
MPOMBINIUIEHHOCTH. [IpruMeHenune klass/poluchenie-kisloroda/poluchenie-kisloroda
KHCJI0pOJa
TennoBoit 3¢ ekt XuMuIecKoi . . -
https://interneturok.ru/h/biblioteka/khimiia/8-
24 peakuuu, OHATHE O

TCPMOXUMHNYCCKOM YpaBHCHHU,

klass




9K30- U DHJIOTEPMUYCCKHX
peaxIusix

TomnuBo (HedTh, yroib U

https://interneturok.ru/h/biblioteka/khimiia/8-

25 MeTaH). 3arpsi3HeHHE BO3/1yXa, klass/toplivo-i-sposobi-ego-szhiganiya/toplivo-i-
CIIOCOOBI €T0 MPEIOTBPAICHUS sposobi-ego-szhiganiya
[IpaxTuueckas padora Ne 3 o
26 teme «llomydenue u cobupanue https://interneturok.ru/h/biblioteka/khimiia/8-
KHCJIOpOJa, U3YYEHHUE €TO klass
CBOMCTB»
Bozopox — onement i npoctoe https://interneturok.ru/h/biblioteka/khimiia/8-
27 BemecTBO. Haxoxxnenue B \lass
pupoje
Ddu3znyecKkrue U XUMHAYECKIE https://interneturok.ru/h/biblioteka/khimiia/8-
28 CBOICTBa BOJOPO/IA. klass/himicheskie-svoistva-
[Ipumenenne Bogopoaa vodoroda/himicheskie-svoistva-vodoroda
https://interneturok.ru/h/biblioteka/khimiia/8-
29 IlonsiTHE 0 KHCIIOTaX U COMISAX klass/obshie-svoystva-kislot-vzaimodeystvie-s-
indikatorami-i-metallami/1
30 Crioco0sI MoTy9YeHusI BOAOPOIa B https://interneturok.ru/h/biblioteka/khimiia/8-
nabopaTopuu klass
[IpakTuueckas padora Ne 4 o
31 teme «[lonydyenue u cobupanue https://interneturok.ru/h/biblioteka/khimiia/8-
BOAOPOAA, U3YUYEHUE €T0 klass
CBOMCTB»
. B https://interneturok.ru/h/biblioteka/khimiia/8-
Momnspasiii 006EM ra3oB. 3aKOH
32 klass/zakon-avogadro-sostav-molekul/zakon-

ABoraapo

avogadro-sostav-molekul




Brruncienus o0béma,
KOJIMYECTBA BEIICCTBA I'a3a 110

https://interneturok.ru/h/biblioteka/khimiia/8-

33 €r0 U3BECTHOMY KOIUYECTBY klass

BEIIIECTBA MIIH 00BEMY

Broraucienns 00EMOB Ta30B 1O
34 YPaBHEHUIO PEAKIIUN HA OCHOBE https://interneturok.ru/h/biblioteka/khimiia/8-

3aKOHA 00BEMHBIX OTHOIICHUM klass

rasoB

DuU3nYeCKUe U XUMUYECKHUE https://interneturok.ru/h/biblioteka/khimiia/8-
35 CBOICTBA BOJIBI klass
36 CocraB ocHoBaHui. [Tonsitue 00 https://interneturok.ru/h/biblioteka/khimiia/8-

WHAKATOpaX klass/osnovaniya/osnovaniya

Bona kak pactBopuTes.

Hacoimmenseie 1 HEHACHIIICHHBIC https://interneturok.ru/h/biblioteka/khimiia/8-
37 pactBopbl. MaccoBas 10Jist klass/rastvori/rastvori

BEII[ECTBA B PaCTBOPE

[IpaxkTuueckas padora Ne 5 o

reme «HpHFOTOBHeHH_,e . https://interneturok.ru/h/biblioteka/khimiia/8-
38 pacTBOPOB C OMpeIeIEHHON lass

MacCcoBOM J0JIel paCTBOPEHHOTO

BEIIIECTBA»

Kourponbnas pabora Ne2 mo https://interneturok.ru/h/biblioteka/khimiia/8-
39 teme «Kucnmopoz. Boxopo. Klass

Bona» o

OKCHIBI: COCTAB, https://interneturok.ru/h/biblioteka/khimiia/8-
40 klass/kislotnie-oksidi/kislotnie-oksidi

KJ'IaCCI/I(I)I/IKaI_II/I}I, HOMCHKIJIaTypa




HonyquHe 1 XUMHWYECKHUEC

https://interneturok.ru/h/biblioteka/khimiia/8-

41 CBOMCTBA KHCIIOTHBIX, OCHOBHBIX klass
U aM(OTEpHBIX OKCHIOB
o OCHOBAHHS: COCTAB, https://|nternéturok.ru/h/PlbI|oteka/kh|m||a/8-
KITACCH(HKAIIHS, HOMCHKIATYPA klass/osnovaniya/osnovaniya
TlostysenHe i XHMIYECKHE https://interneturok.ru/h/biblioteka/khimiia/8-
43 . o klass
CBOMCTBA OCHOBaHUU =
https://interneturok.ru/h/biblioteka/khimiia/8-
44 Kucnorer: cocras, klass/obshie-svoystva-kislot-vzaimodeystvie-s-
Kiaccu(puKanus, HOMEHKIaTypa indikatorami-i-metallami/1
Tlonyyenue u XHMIIECKHE https://interneturok.ru/h/biblioteka/khimiia/8-
45 . klass
CBOMCTBA KHUCJIOT Seos
https://interneturok.ru/h/biblioteka/khimiia/8-
Conu (cpennue): HOMEHKIIATYpA, klass/himicheskie-svoistva-kislot-vzaimodeistvie-
46 CIIOCOOBI MOy YEHHS, s-oksidami-metallov-soli/himicheskie-svoistva-
XMMHYECKUE CBOMCTBA kislot-vzaimodeistvie-s-oksidami-metallov-soli
[IpaxkTuueckas padora Ne 6. https://interneturok.ru/h/biblioteka/khimiia/8-
Pemienne skcnepuMeHTAIbHBIX klass
47 3aja4 1mo reme « OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCTUHEHUIN
I'enernueckas CBA3b MEXKIY https://interneturok.ru/h/biblioteka/khimiia/8-
48 KJIACCaMH HEOPTraHUYECKUX klass

COEeIMHEHUN




O0600I11IeHNE U CUCTEMATU3ALUS

https://interneturok.ru/h/biblioteka/khimiia/8-

49 3HAHUI klass

Kontponbnas padora Ne3 mo https://interneturok.ru/h/biblioteka/khimiia/8-
50 teMe "OCHOBHBIE KJIaCChI klass

HEOPraHWYECKUX COCTMHEHUN"

IIepBble ONBITKU https://interneturok.ru/h/biblioteka/khimiia/8-
51 KJ1accu(pUKauu XUMHYECKUX klass

snemeHToB. [loHsTHE O rpymnax

CXOJIHBIX 3JIEMEHTOB

Ilepronnueckuii 3aKOH U https://interneturok.ru/h/biblioteka/khimiia/8-
50 Ilepronnueckas cucrema klass

XUMHYEeCKUX deMeHToB Jl. U.

Menpeneena

https://interneturok.ru/h/biblioteka/khimiia/8-
53 [lepuoapl, rpynmnsl, HOATPYIIIIHI klass
https://interneturok.ru/h/biblioteka/khimiia/8-

54 Crpoenne aromos. Cocras klass/himicheskie-elementi-simvoli-himicheskih-

aTOMHBIX sifiep. M3oTormbl elementov/1

CtpoeHue AIEeKTPOHHBIX https://interneturok.ru/h/biblioteka/khimiia/8-

000JI0YEK aTOMOB JJIEMEHTOB klass
53 [Tepnoanueckoii cucremsr /1. U.

Menneneena

XapaKTepHCTHKA XHMHIECKOTO https://interneturok.ru/h/biblioteka/khimiia/8-

ATTEeMEHTA TT0 €TI0 TONOKCHIIO B klass/otnositelnaya-atomnaya-massa-
56 himicheskih-elementov/otnositelnaya-atomnaya-

ITepuonnueckoii cucreme /1. U.
MenpeneeBa

massa-himicheskih-elementov




3nauenue [leprnoandeckoro
3aKOHa I pa3BUTHS HAYKU U

https://interneturok.ru/h/biblioteka/khimiia/8-
klass

37 npaktuku. [[. 1. MenneneeB —

YYEHBIM, IEJAror U rpak1aHuH

PesepBuslit ypok. O6o0uieHue u https://interneturok.ru/h/biblioteka/khimiia/8-
53 cucTeMaTu3alusa 3HaHuH / klass

Bceepocculickas npoBepoyHast

pabora

KonTponbHas padora Ne4 no https://interneturok.ru/h/biblioteka/khimiia/8-

teMme «CTpoeHue aToma. klass
59 XuMmuueckas CBsI3b» /

Bceepocculickas npoepoyHast

pabora
60 DIEKTPOOTPHIIATEIHHOCTE :lt:sss://interneturok.ru/h/biblioteka/khimiia/8-

aTOMOB XMUMHYECKHUX JIEMEHTOB ===

https://interneturok.ru/h/biblioteka/khimiia/8-

61 HonHas xummudeckas CBI3b klass

KoBaseHTHAS MONAPHAS https://interneturok.ru/h/biblioteka/khimiia/8-
62 klass

XHMHYECKas CBS3b E—

KoBaJeHTHAS HeNomsApHAs https://interneturok.ru/h/biblioteka/khimiia/8-
63 klass

XHMHYECKas CBS3b E—

https://interneturok.ru/h/biblioteka/khimiia/8-

64 CreleHb OKHCIICHMUS klass/valentnost-himicheskih-

elementov/valentnost-himicheskih-elementov




OKUCIUTENBHO- https://interneturok.ru/h/biblioteka/khimiia/8-
65 1 klass

BOCCTAaHOBUTEJIbHBIC PEAKIIUU —==

https://interneturok.ru/h/biblioteka/khimiia/8-

66 Oxucnurenu 1 BOCCTAHOBUTEH 1 klass

PesepBueiit ypok. O000mIeHNE U https://interneturok.ru/h/biblioteka/khimiia/8-
67 CHUCTEMAaTH3als 3HaHUH 10 TEME | klass

«Crtpoenne atoMa. XuMHUUYECKast

CBSI3bY
. PesepBHbiii ypok. O60GIICHNE 1 | https://interneturok.ru/h/biblioteka/khimiia/8-

cUCTeMAaTU3aIusA 3HaHUI klass

OBHIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME




9 KJIACC

KoauuyecTBO 4acoB

Ne HMara DJIeKTpOHHbIe HU(pPOBbIE
n/n Tema ypoxa Bcero Konrpoapmpie  Ipaxruieckue u3yueHusi oOpa3zoBaTesibHbIE PeCYpPChl
padoThbI padoThI
[Tepuoauueckuit https://interneturok.ru/h/biblioteka/khimiia/9-
3akoH. [lepuoguyeckas klass/popitki-klassifikatsii-himicheskih-
1 cucTeMa XUMHUYECKUX 1 elementov-otkritie-periodicheskogo-zakona/1
snemenToB Jl. U.
Menpeneena
3aKOHOMEPHOCTH B https://interneturok.ru/h/biblioteka/khimiia/9-
A3MEHEHNHA CBONCTR klass/struktura-periodicheskoy-sistemi-
o) XHMUYECKIX 1 himicheskih-elementov-obayasnitelynaya-i-
37EMEHTOB TIEPBHIX predskazatelynaya-funktsii-periodicheskogo-
TPEX MEPUOLOB zakona/l
Knaccudukanus n https://interneturok.ru/h/biblioteka/khimiia/9-
3 HOMEHKJIaTypa 1 klass/povtorenie-geneticheskaya-svyazy-
HEOPraHUYECKUX klassov-neorganicheskih-soedineniy/1
BEILECTB
Buasl xummnueckoi https://interneturok.ru/h/biblioteka/khimiia/9-
4 CBSI3Y YU TUIIBI klass/ionnaya-svyazy/1
KPUCTAJUIMYECKUX !
peETOK
KontponbHas padota https://interneturok.ru/h/biblioteka/khimiia/9-
5 Nel mmo Teme | | klass

«IToBTOpEHUE 1
yrayOseHre 3HaHU




OCHOBHBIX Pa3JICIOB
Kypca 8 Kjiacca»

Knaccudukammst

XUMHYECKUX PeaKIui

0 Pa3INYHbIM
pU3HaAKaM

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

[TonsaTue o ckopoctu

XUMHUYECKOU peaKknuu.

IlonsaTue o
TOMOT'CHHBIX U
reTepOreHHbIX
peaKIusax

IlonsaTue o
XHMHYSCKOM
PaBHOBECHUU.
DakTOpHl, BIUSAIOIINE
Ha CKOPOCTh

XUMUYECKON PEaKLUn

" ITOJIOKCHUC
XUMHUYECCKOI'O
paBHOBECUSA

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

OKHUCITUTENBHO-
BOCCTAHOBUTEIILHBIE
peakuu

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

10

Teopus
AIEKTPOTUTUYECKOM
JIHCCOITHAIHH,
CuipHbIC U cl1a0bIe
AJIEKTPOJIUTHI

https://interneturok.ru/h/biblioteka/khimiia/9-
klass/yalektroliticheskaya-dissotsiatsiya/1




Nounbie ypaBHEHUS

https://interneturok.ru/h/biblioteka/khimiia/9-

11 peaxiit klass/reaktsii-ionnogo-obmena/1
XuUMHYECKHE CBOHCTBA https://interneturok.ru/h/biblioteka/khimiia/9-
KHCIIOT U OCHOBAaHHUH B klass/tipi-himicheskih-reaktsiy/1
12 CBETE MPEACTaBICHUMN
00
ANEKTPOIUTUYECKOMN
JIACCOINAITAN
XuUMHYECKHE CBOHCTBA https://interneturok.ru/h/biblioteka/khimiia/9-
coJieli B cBeTe klass
13 npeCcTaBIeHu 00
ANEKTPOIUTUYECKOMN
JIACCOINAITAN
TToHSTHE O THAPOITH3E https://interneturok.ru/h/biblioteka/khimiia/9-
14 conen klass
O06o0mIeH e U https://interneturok.ru/h/biblioteka/khimiia/9-
15 CUCTEMATHU3aIHA klass
3HAaHUHU
[IpakTryeckas pabora https://interneturok.ru/h/biblioteka/khimiia/9-
Ne 1. «Pemenue klass/reshenie-raschiotnih-zadach-po-
16 9KCIICPHUMEHTAJIbHBIX uravneniyu-reaktsii/1
3a7aud»
KonTponbHnas padora https://interneturok.ru/h/biblioteka/khimiia/9-
Ne2 o Teme klass/povtorenie-i-obobshenie-temi-
17 «DNEKTPOIUTUYECKAS himicheskaya-svyazy-yalektroliticheskaya-
JUCCOLIAIHA. dissotsiatsiya/1

XVMMHYECKUE PEAKIINH
B PacTBOpax»




18

Oomas
XapaKTEePUCTUKA
rajlor¢HOB.
XUMHYECKHE CBOMCTBA
Ha IpUMEpe XJiopa

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

19

XJ10poBOAOPOI.
ComngHas KUcJoTa,
XUMHUYECKHE CBOMCTBA,
MOJIyYCHHE,
IPUMCHCHUE

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

20

[IpakTuyeckas padbora
Ne 2 o Teme
«Tomyuenue consHOM
KHUCJIOTBI, U3yUYCHHE €€
CBOMCTB»

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

21

Brrauciaenus mo
ypaBHEHUSIM
XUMUYECKHUX PEAKLNH,
€CJIM OJIVH U3
peareHTOB JIaH B
HU30BITKE

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

22

OO0masa
XapaKTEePUCTHKA
351eMeHTOB VIA-

IpyIIbI

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

23

AmoTponHsie
MOAU(HUKAIIH CEPHI.
Haxoxnenue cepsl u
eé coeqUHEHNN B

https://interneturok.ru/h/biblioteka/khimiia/9-
klass/sera-serovodorod-i-sulyfidi/1




npupozae. XuMUUECKHE
CBOMCTBA CEphI

CepoBoaopon,
cTpoeHue, pusnyeckue

https://interneturok.ru/h/biblioteka/khimiia/9-
klass/sera-serovodorod-i-sulyfidi/1

24
U XUMUYECKHUE
CBOMCTBA
Oxcunpl cepsl. CepHas https://interneturok.ru/h/biblioteka/khimiia/9-
KUCIIO0Ta, (PU3nYecKue klass/sera-serovodorod-i-sulyfidi/1
25 Y XMMHUYECKHUE
CBOMCTBA, IPUMEHEHUE
XUMHUYECKUE PEAKIIUH, https://interneturok.ru/h/biblioteka/khimiia/9-
JIC)KAIIUE B OCHOBE klass
IIPOMBILUIEHHOT O
crioco0a Mosy4eHus
26 CEPHOM KUCIOTHI.
XHUMHYECKOE
3arpsi3HEHUE
OKPYXaIoIIe Cpeabl
COECIMHEHUSIMU CEPBI
Brruucnenune https://interneturok.ru/h/biblioteka/khimiia/9-
7 MacCOBOH J0JIN klass
BBIXO/Ia IIPOJYKTa
peakuu
Ob6mas https://interneturok.ru/h/biblioteka/khimiia/9-
XapaKTEpUCTHUKA klass/svoystva-elementa-i-prostogo-veshestva-
73 3JIeMEHTOB VA- azota/1

rpymnmsl. A30T,
pacrpocTpaHeHHe B
npupojie, pu3nIecKue




A XUMHAYECKHE
CBOMCTBA

29

AMMmuax, ero
buzndeckue u

XHMMHYECKHE CBOMCTBA,

MOJIyYCHHUE U
IIPUMEHEHHUE

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

30

31

[IpakTuyeckas pabora
Ne 3 1o Teme

«HonyquHe aMMMakKa,

W3Yy4YEHUE €ro
CBOMCTBY
A3OTHas KHCI0Ta, €&

duznueckue u
XMMHUYECKHE CBOMCTBA

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

32

Hcnonb3oBanue
HUTPATOB U COJIEN
aMMOHHUS B KaUeCTBE
MUHEPATBHBIX
yA00peHuH.
XuUMHUECKOe
3arpsi3HEHUE
OKPYXaIOIIEe Cpeabl
COEITMHEHUSIMU a30Ta

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

33

®dochop. Okcnn
docdopa (V) u
dbocdopHast Kuciora,
buzngeckue u

https://interneturok.ru/h/biblioteka/khimiia/9-
klass/fosfor-i-ego-soedineniya/1




XHMHYECKHE CBOMCTBA,
MOJIyYeHUE

34

35

36

Hcnons3oBanne
¢docdaroB B kKauecTBE
MHUHEpaTbHBIX
yaA00peHui.
3arpsisHEeHUE
MIPUPOJHON CpeIbl
docharamu

VYrnepon,
pacrnpocTpaHeHHE B
npupoe, GpuzndecKue
1 XUMHYECKHUE
CBOMCTBaA

Oxkcunsl yraepoza, ux
dusnyeckue u
XUMHYECKHE CBOMCTBA.
DKOJIOTHYECKUE
npoOJIeMBbI, CBSI3aHHbBIE
C OKCHJIOM YTJIepoja
(IV)

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

https://interneturok.ru/h/biblioteka/khimiia/9-
klass/uglerod/1

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

37

VYroapHasg Kuciiora u
e€ com

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

38

[IpakTuyeckas pabora
Neo 4 o Teme
"ITonyuenune
YTIIEKHUCIIOTO Ta3a.
KauectBennas

https://interneturok.ru/h/biblioteka/khimiia/9-
klass




peakuus Ha KapOoHaT-

"

HOH

39

40

41

42

43

IlepBoHauvanbHbIC
MOHATHUS 00
OpraHUYECKUX
BEIIEeCTBaX KakK O
COCTMHEHUSIX
yriepoja

Kpemuuii u ero
COEIMHEHUS

[IpakTuyeckas pabora
Ne 5. Pemenue
AKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe
«Baxnenmue
HEMETAJIBI U UX
COCIMHCHUS

KonTtponsHas pabora
Ne3 mo Teme
«Baxuenmue
HEMETAJUIBL U UX
COCIMHCHUS

OOmas
XapaKTEePUCTUKA
XHUMHYECKHUX
JJIEMEHTOB —
METAJIIOB.
Merannudeckas CBI3b

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

https://interneturok.ru/h/biblioteka/khimiia/9-
klass/soedineniya-kremniya-i-ih-svoystva/1

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

https://interneturok.ru/h/biblioteka/khimiia/9-
klass/obshie-svoystva-metallov-

metallicheskaya-svyazy/1




1 MeTaJlJIn4ecKas
KpHUCTaJUINYECKas
pewérka. Pu3nyeckKue
CBOICTBa METAJIIIOB

XUMHUYECKHE CBOUCTBA

https://interneturok.ru/h/biblioteka/khimiia/9-

METAJLJIOB. klass
44 DNEKTPOXUMHUYECKUN

AL HapsDKECHUN

METAaJIJIOB

OO01mue crmocoobl https://interneturok.ru/h/biblioteka/khimiia/9-

MOJIyYEHUsI METaJUIOB. klass

CmiaBel. Beraucnenus
45 10 YpaBHEHUSIM )

XUMUYECKUX PEAKIUH,

€CJIi OJWH 13

PEareHTOB COAEPIKUT

pUMecH

ITonsiTue o xoppo3uu https://interneturok.ru/h/biblioteka/khimiia/9-
46 klass

METaJIJIOB —==

https://interneturok.ru/h/biblioteka/khimiia/9-

47 Hleno4HbIC METAIUTBI klass/yalementi-podgruppi-a-i-gruppi/1

Oxcuanl u https://interneturok.ru/h/biblioteka/khimiia/9-
48 TUAPOKCUBI HATPUS U klass

KaJus

[Ienoyno3eMeIbLHBIE https://interneturok.ru/h/biblioteka/khimiia/9-
49 MeTaJUIbl — KAJIBIUN 1 klass/yalementi-podgruppi-a-ii-gruppi/1

Mar"Hum




https://interneturok.ru/h/biblioteka/khimiia/9-

Baxwueiimme
50 klass

COCIMHCHUS KaJIbIIUs

O6o061IEHNE U https://interneturok.ru/h/biblioteka/khimiia/9-
51 CHCTEMAaTH3aLHs klass

3HAHUM

JKécTkocTh BOABI U https://interneturok.ru/h/biblioteka/khimiia/9-
52 CIOCOOBI €€ klass/zhestkosty-vodi/1

YCTpaHEHUS

[IpakTuyeckas pabora https://interneturok.ru/h/biblioteka/khimiia/9-

Ne 6 mo Teme klass
53 "YKEcTKkOCTh BOIBI K

METOJbI €€

ycTpaHeHus"

https://interneturok.ru/h/biblioteka/khimiia/9-

54 AmoMuHpi klass/svoystva-alyuminiya/1

AmdorepHbIe https://interneturok.ru/h/biblioteka/khimiia/9-
55 CBOICTBa OKCHA U klass

TUAPOKCHIA

https://interneturok.ru/h/biblioteka/khimiia/9-

56 Keneso klass/svoystva-zheleza/1

OKcuabl, THIPOKCUBI https://interneturok.ru/h/biblioteka/khimiia/9-
57 u conu xenesa (1) u klass

xenesa (110)

O6o0611IEHNE U https://interneturok.ru/h/biblioteka/khimiia/9-
58 CHCTEMAaTH3allHs klass

3HAHUH




59

[IpakTuueckas pabota
Ne 7. Pemienue
AKCIIEPUMEHTATBHBIX
3aJ1a4 I10 TEME
«BaxHenme MeTabl
1 X COEIUHEHUS

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

60

61

62

Brraucnenus no
YpaBHEHUSAM
XMMHYECKUX PEAKIUH,
€CJIM OJIVH U3
pEareHToB JIaH B
HU30BITKE HJIH
COJICPKUT IPUMECH.
Breranciaenus
MacCOBOM JOIU
BBIXO/Ia TIPOYKTa
peakiuu

O06o061IEHNE U
CUCTEMATHU3ALIUS
3HAHUH

KonTtpomnpHas pabora
Ne4 o Teme
«Baxkneime MeTaIbl
W UX COCITUHEHHSDY

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

https://interneturok.ru/h/biblioteka/khimiia/9-
klass

63

Bemecta u
MaTepHuabl B
MMOBCETHEBHOM KU3HU
JeloBeKa

https://interneturok.ru/h/biblioteka/khimiia/9-
klass/rascheti-massi-poluchennogo-veshestva-

esli-izvestno-soderzhanie-primesey-v-

ishodnom-veshestve/1




XuMH4YeCcKoe https://interneturok.ru/h/biblioteka/khimiia/9-
64 3arpsi3HEHUE 1 klass

OKPYXaroIIeH Cpeabl

Ponp xumuu B https://interneturok.ru/h/biblioteka/khimiia/9-
65 peueHumn 1 klass

3KOJIOTUYECKHUX

npooyieM

PesepBHbIi1 ypoK. https://interneturok.ru/h/biblioteka/khimiia/9-
66 O06o0061eHne u | klass

cucTeMaTu3alus

3HaAHUU

Pe3epBHBII ypOK. https://interneturok.ru/h/biblioteka/khimiia/9-
67 O6o0061eHne u | klass

cucTeMaTu3alus

3HaAHUU

Pe3sepBHBII ypOK. https://interneturok.ru/h/biblioteka/khimiia/9-
68 0O00011eHne 1 | klass

cucTeMaTu3alus

3HaAHUU

OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IC XUMHNYCCKHUEC ITOHATHA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJla, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKash peaKkius,
KIacCUPUKAIMSA ~ peaKIHil: peakiuu  COCAUMHEHUs, PpPeaKIuu
pa3NoXKEHUs, PEaKIUH 3aMelIeHHs, peakluh OOMEHa, H9K30- H
SHJOTEPMUUYECKHUE PEAKINH, TeIUIOBOM 3 (dEKT peakiuu, pacTBOp,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHUMHUYCCKHUX MOHATUH U

MPUMCHATH OTHU MMOHATHUA IIPU OITMUCAHHUU BCUICCTB U UX npeBpameHm‘/'I

1.3

HCIIOJIb30BATh XUMUUYCCKYIO CUMBOJIMKY IJISA COCTABJICHUS (I)OpMy'J'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUSA, 3aKOHa

ABorazipo

L.5

1.6

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCOINMHCHUAX

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUEC pPCaAKIUU (HO qucily U COCTaBy

YYacTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3P (HEKTY)

1.7

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJIIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISTH MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (popmylie

COCIMHEHUS,

BBIUUCIISATH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelme npecTaBUTETN HEOPIraHUIECKUX BEIIECTBY

pacCKpbeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATE IMPHUHAAJICI)KHOCTh BCHICCTB K OHpe,Z[eJIéHHOMy KJIaccy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAaHMYECKUE BEIIECTBA
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2.5

2.6

XapakTepu30BaTh (OMHMCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMHCAHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOLIMX  XUMHYECKHX
peakuuii

IIPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOYKHOCTU IPOTEKAHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JINYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBITIOJTHEHHIO
na60paT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIECTBA, MIIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIEIOYEH U KHCIOT C MOMOIIBIO

WHMKATOPOB (JaKMyc, (heHosndranent, METUIOPaHK U IpyTHUE)

2.7

MIPOBOJIUTH PACUYETHI IT0 YPABHEHUIO XMMUYECKON peaKkIuu

[Io teme: «llepmognueckuit 3akoH u Ilepumonmueckass cucrema
xumuyeckux sneMeHToB J[. M. MengeneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aroMma,

AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTanb, paaUyC aToma,




XUMHYCCKaA CBA3b, MOJIApHAss W HCHOJIpHAsA KOBAJICHTHASA CBA3b,
OJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKHUEC 3JICMCHTHI
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OIMCHIBATh U XapaKTepu30BaTh Tabamunyto Gopmy Ileprnoanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuyaTh IOHITHUSA «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIINE)» 11(510)5(018331

packpsiBaTh cMbica [lepuoamdeckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh  I[MOHUMAHUWE TMEPUOJUYECKOM  3aBUCHMOCTH
CBOMCTB XMMHUYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HMEIOTCS B  Tabnwmie
«lleppoguyeckass  cucrema  XuUMUYEeCKHX  dnemeHtoB  JI.W.
MeHieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjapa, o0Ilee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

ONpEACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

3.7

OTpEeAENATh BUJl XMMHUYECKON CBS3M (KOBAJIEHTHAas M HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMUYECKasi PEAKIUD)

1.1

PaCKpBIBATE CMBICJI OCHOBHBIX XHWUMHYECKUX TIOHSTHM: pacTBop,
OJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTUYCCKAA AUCCOUUAINA,
p€aKkuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCIUTCIBHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTCIIb,
BOCCTAaHOBUTCJIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aJUIOTPOIIN,

aM(pOTEepHOCTh, XHUMHYECKas CBi3b (KOBAJCHTHAs, WOHHAs,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTallIn4cCKasd peméTKa, CIIIaBbI, CKOPOCTb
XHUMHYSCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MMOHATUH H

MNPHUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJISITh YPaBHEHUS IJIEKTPOJUTUUYECKON NTUCCOIMALUUA KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAIIEHHBIE YpaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCca 3TUX peakuuit
MIPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOM peakiiuu

[To temam: «Hemeramnsl U uxX coeauHEHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOTBEPKIAT

OIMMCAHUC TIPUMCPAMH MOJICKYJIIPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

2.3
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COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYHIECCTBOBAHUEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBA BCICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoi U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH IO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX ONBITOB I10 IMOJIYYCHHUIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO ra3a)

2.5

OpOBOAWUTE pPE€aKOWH, IMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIOpPHU-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
TUAPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHueckux moHatuil: [TIJIK

BCIICCTBA; KOPPO3Hd MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHOU JEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIO,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI H3YUYCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIIUN; €CTeCTBEHHOHAYYHBIC
METOJIbl TIO3HAHUS — HAONIOACHHE, W3MEPEHUEe, MOJCIMPOBAHUE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

[IepBoHavanbHbIe XUMUYECKHE TOHATHUS

[Tpenmer xumuu. Poip XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemrecTtBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MTO3HAHUS B XUMHU. UHCTHIE BEIIECTBA U CMECH. Crioco651

pas3neneHus cmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCeHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocurenbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAad Macca. MaccoBasgs J0JIsi XHMHYECKOTO

9JICMCHTaA B COCIMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monb. MossipHast macca. B3anMoCBs3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKkue U XMMUYECKHE sABJICHUSA. XMMHUUYECKas PEAKUA U €€ IPU3HAKU.
3aKOH  COXpaHEHHMs  MacCchl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukamus  XxUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3jIoKeHus,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUH JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOH, C
npaBuJIaMy pabOTHI B Tab0paTopuu U MpruéMaMu 00palieHus ¢ 1ab0paTOpHBIM
obopyoBaHUEeM, HM3y4YeHHE W OmNucaHue (GU3HMYECKHUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3nueckux (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTIEHNWE W KOHJICHCAIIHUsI BOJIBI) U
XUMUYECKHX (TOpeHHE CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHMA XUMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKEeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




conu meau(Il), uzyuenue cnocoOoB pazaeneHus cMeceit (C TOMOIIBbIO MAarHUTA,
(GwIbTpOBaHKE, BHITAPUBAHKE, AUCTUILISIM, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTaTOB
MPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MoieJield MOJIEKYJT (I1apOCTEP >KHEBBIX)

Baxuelime npeactaBuTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — anemeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupojae, Gpusnueckue U XMMUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucnopona. CrnocoOsl
HOJY4YeHUs KUCIOpOoAa B J1abopaTopuu M NpOoMbINUIeHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoii 3¢p(eKkT XUMUYECKOW peaknuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3 (PeKTa, pa3pylieHHE 030HOBOTO CII0s

2.3
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B MpUpo/Ie,
busnyeckue M XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOy4EHHUSI.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Tbl 1o XUMHUYECKUM YPaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiennple 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass fons BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpOB B MPHUPOJIE U B KU3HHU YesnoBeka. KpyroBopot
BOAbl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHBIX BOJA. OXpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudpukanus Heoprannueckux coenunennit. Oxcunpl. Kimaccudukanms
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknarypa okcunoB. @u3zndyeckue U XMMHUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

OcHoBanms. Krnaccudukamuss ocHOBaHMN: MIENOYM W HEPACTBOPUMEBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryyenne ocHOBaHUM

Kucnoter. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®dusznueckue u
XMMHYECKHE CBOMCTBA KMCHOT. Pan aktuBHocTM MetaimoB H.H. bekerosa.

[TonydyeHue Kuciaor




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coineit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMUYECKUX COCIUHEHHM

XVMMUYECKUN JKCIIEPUMEHT: KAYECTBEHHOE OIPENEICHUE COIEP/KaHUs
KHCIIOpOJia B BO3JyXe€, MOJIy4eHUE, cOOMpaHUe, paclio3HaBaHWE U U3YyUEHUE
CBOWCTB KHUCIIOPOJ1a, HAOJIIOJCHUE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOPEHus (I10’Kapa), 03HAKOMJIEHUE C
o0pa3llaMu OKCUIOB M ONKUCAaHME HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacrno3HaBaHWE M M3Y4YEHHE CBOWCTB BOJIOpOAa (TOpeHue), B3aUMOACHCTBHE
BOZIOpOZa  C OKCHJIOM meaun(1l) (BO3MOXKHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs  BEIIECTB C  PA3JIMYHOM
pacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHOM MACCOBOM
JI0JIEl PacTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBUE BOABI C METaUIaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHAIIOB),
OIPECIICHUE PACTBOPOB KUCJIOT M IIENOYEH C IIOMOIUBIO HMHIMKATOPOB,
UCCIIEIOBaHHE O00pa3OB HEOPTaHWYECKHX BEIIECTB pPA3JIMYHBIX KIIACCOB,
HaOJroleHne W3MEHEHHsT OKPACKM HMHIMKAaTOpOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue B3aumopeiicteus okcuna meau(Il) ¢ pacrsopom cepHoit
KHCIIOTBI, KHCIOT € METaUIaMM, DPEAKLUUN HEUTpaln3alMH, IOJy4YEeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTaula JApYyTUM U3
pacTBopa COJIM, pEHIEHHE SKCIIEPUMEHTAIBHBIX 3a7ad 1o Teme «BaxHeimune

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsTne o
TPYIIax CXOAHBIX JIEMEHTOB (IIEJIIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT amM(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cUCTEMa XUMHUYECKHX AJIEMEHTOB
JA.N. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS  (OPMBI
ITepuoanueckoit cucrtembl xuMuueckux odiemMeHtoB J[.M. Menneneesa.
IIepuonst u rpymnmbsl. PU3NYECKUI CMBICI MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymibl AJIeMeHTa
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3.5

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnexrponsl. CTpoeHune
JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoii cucremsl .M. Menaeneea. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoauueckoil cucteme .M. Menaeneena

3aKOHOMEPHOCTH M3MEHEHHUs paJguyca aTOMOB XHMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HaykHu W npakTuku. [[.1. MennaeneeB — y4y€HbIi U
rpakaHuH

Xumudeckass CBs3b. KoBajeHTHass (MOJspHAs MW HEMOJSApHas) CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHUX 3IeMEHTOB. IoHHAs CBSI3h

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkunu. HpOHGCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHJA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pE€aKIuu pa31oKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumundeckas peakuus. [lopropenue

1.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX DSJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX NEPHUOJOB, KNS, KaldbLUsl WU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJBI XMMHUYECKOW CBA3U. THIIBI KpHUCTANIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMNYECKON
pemETK M BHJA XUMHYECKOH cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAILIUXCSA K PA3IMYHBIM KJacCaM HEOPraHUYECKUX

COG,I[I/IHCHI/II\/'I, IFCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB




1.3

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3IUdHbIM MpU3HaKaM (10 YHUCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, mo
U3MEHEHHIO CTETICHEH OKHCICHHS XUMHUYECKUX AJIEMEHTOB, IO OOPAaTHMOCTH,
0 YYaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEaKIuH,

TEPMOXMMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TETepOreHHBIX peakiusx. IloHsATHE O XHMMHYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEaKIHU U

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUS

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLMH,  JJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. (CocTaBieHUE ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH € MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOIMALMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, aHnonbsl. MexaHu3m AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckou cBsizu. Crernenb aucconnanuu. CUIbHBIE U CI1a0bIe JIEKTPOJIUTHI.
Peakiiun monHoro oomMeHa. Y cloBUs MPOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHUCIOT,
OCHOBaHMW U CONe B CBeTe IMPEACTaBICHUH 00 AIIEKTPOIUTHIECCKON

nuccounanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [oHsATHE O rHIpoNHU3e coneit

1.7

XUMHUUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIO0XKHBIX BEIIECTB (XJIOpHUIa HATPHs); UCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOIMANY  KUCIIOT, INeNoYel ¥ comell (BO3MOXKHO HCIOJIb30BaHNE
BUEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN);
pacrio3HaBaHWE HEOPraHMYECKHX BEIIECTB C IOMOLIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4

Hewmeramnsr 1 ux COCIMHECHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3UYECKHUEe CBOICTBa




MPOCTHIX BEIIECTB — TaJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJopa
(B3auMoJIeliCTBHE C MeTa/lllaMi, HEMETaJUIaMH, LIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHasg  KHMCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YE€HHE, IPUMEHEHUE.
JelictBue xJiopa W XJOPOBOJOPOJA HAa OPraHu3M 4YejoBeka. Baxkueilmue

XJIOpUAbI U UX HAXO0XICHUC B IPUPOALC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOWCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(HUKALNIN
KHCJIOpo/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHHUE,
q)HSI/IqGCKI/Ie A XUMHYECKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(o0mue Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYECKHUe
pEaKIMH, JekKallue B OCHOBE IMPOMBIIIICHHOTO CIIOCO0a MOJIyYeHUsI CEPHOU
KHCJIOTHI. HpI/IMCHeHI/IC. Conu CCpHOﬁ KHCJIOTBI, KQ4YCCTBCHHAA pPCaKLusd Ha
cyibdar-uoH. HaxoxmeHue cepol U e€ COSTUHCHUN B IPpUPOe. XUMUYECKOE
3arps3HEHNE OKPYIKAIOIIEH Cpeibl COSNMHEHHUSIMUA CePhbl (KUCIOTHBIE JTOKIH,

3arpsA3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 NpcaoTBpalliCHUA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, pacIpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot azora B mpupoe.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IC U XHUMHYCCKUEC CBOﬁCTBa, MMOJIYUYCHHUEC H
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUECKHE CBOICTBa,
npuMmeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KHCIIOTa, €€
noJy4yeHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IMe KaK MpeCcTaBUTENs
KJacca KHUCIOT M crnenuduueckue). Mcnonb3oBaHMe HUTPATOB U COJIEH
aMMOHHS B KauecTBe MHUHEPAIbHBIX yJ0OpeHUil. XUMHUECKOE 3arps3HEeHue
OKpYXaroIie cpe/ibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arps3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®docop, amnorponusie Moauduxaimu pocdopa, Gusnueckue U XUMHIECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas KuciaoTa, (PUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX YI00peHHi

OO6mas xapaktepucTuka 31eMeHTOB IVA-rpynnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEHM OKHUCICHMs. YTJIEpoJ, aJJIOTPOIHbIE

MOIU(UKAIIMH, PACIPOCTPAHEHUE B NpUpoAe, (U3NUECKHEe U XUMHYECKUE




2.6

cBoiictBa. Ancop6musi. Kpyrosopor yriepona B mpupoae. OKcusl yrieposa,
ux (pusmyeckne U XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBbIE OPIaHU3MBI,
MOJTy4eHUE ¥ TPUMEHEHHE. DKOJIIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCHUIOM
yraepoaa(IV); rumore3a riio6anbHOr0 MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
addekr. YrompHas KuCIOoTa W €€ conu, uX (PU3MYEeCKHe W XUMHUYECKUE
CBOICTBa, Mony4yeHue u npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHbI. Vcronbp30BaHne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO03STMCTBE

[TepBoHavanbHble TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEpPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BOKHBIX BEIECTBAX: XUpaX, OenKax, YyIJIeBoJax — W HMX POJIU B >KU3HU
yenoBeka. MarTepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEIMHEHUN

2.7

Kpemuwmii, ero Qusuueckue W XUMHUYECKHE CBOMCTBA, WOJIY4YCHHE U
npuMeHenue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBiaeHust o0
okcuze kpeMHusA(1V) n kpemuueBoit kucinore. CUIMKaThl, UX UCIOJI30BAHUE
B ObITY, MEIUIMHE, TPOMBIIUIEHHOCTH. BakHelmme cTpouTenbHble
MaTepuaybl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMsl CTPOMTEIbHBIX MaTepHaJOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOWCTB COJITHOW KHUCIIOTBI; IPOBE/IEHUE KAaUECTBEHHBIX PEaKlUil Ha XJIOPHI-
WOHBI W HAONIO/IEHHE TPHU3HAKOB HMX IPOTEKAHUS; OMBITHI, OTPaKAIOIINE
¢du3nUeckre 1 XMMHUYECKHE CBOMCTBA raJIoONeHOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OoOpas3liaMH XJIOPHI0B
(ramoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeqUHEHUSIMHU
(BO3MOKHO HCIOJb30BAHUE BHJICOMATEpUANIOB); HaOINIOJIEHHE TMpoliecca
o0OyTauBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOM KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBEACHUE
KayeCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIoJeHHe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ PU3MUECKUMH CBOWCTBAMH a30Ta, pochopa u ux
coeIMHEHUN (BO3MOXKHO HCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (OCPOPHBIX YAOOPEHUIL; TOTydeHue, cCoOUpaHue, pacrlo3HaBaHue
U U3y4eHHE CBOICTB aMMHaKa; IPOBEIEHUE KAUEeCTBEHHBIX PEaKUMH Ha MOH

aMmMOHUS W ¢ocdar-MOH W U3yueHHE TNPU3HAKOB HX MPOTEKaHMS,




B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENEeH KpUCTAUIMYECKUX
pemérok ainmasza, rpadura, GyIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLIMK pacCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IIPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; MNpOBeJeHHE KadeCTBEHHBIX peakuui Ha KapOoHaT- U
CUJIMKAT-HOHBl M M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKLMEW CHIMKATHOW IPOMBIIIJICHHOCTH; PEIIECHUE dKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «Ba)kHene HeMeTaUIbl U UX COEAUHEHUS))

Mertamiasl 1 ux COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoit cucreme xummuueckux snemeHntoB J[.U.
Menpeneesa u crpoenns atoMoB. CTpoeHue MeTauioB. Meraminyeckas CBs3b
U MeTaUIM4ecKas KpucTajuindeckas pemiérka. DNeKTPOXUMHUYECKUN Pl

HaIpSKEHUN METaJIOB

3.2

33

du3nyuecKkre U XMMUIECKHEe CBOHCTBA MeTa/UTOB. O0IIKe CIIoCOOBI MOTyYeHUS
MeTasuioB. [ToHsATHE 0 KOPPO3UH METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " NPOMBIIIINIICHHOCTHU

[Ilenounsle MeTaybl: nosiokeHue B [leproguueckoil cucteMe XUMHYECKHX
anemeHToB JI.11. MeHzeneeBa; cTpoeHNE X aTOMOB; HaX0XIEHHUE B IPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IEIOYHBIX METaIOB U UX

COeTMHEHNN

34

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOKEHHE B
Ilepuonnueckoit cucreme xumuueckux dnemeHTtoB J[.M. MeHnneneesa;
CTPOEHUE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus W Kalbllus. BaxkHeiume coeauHeHUs! Kaiblus (OKCHI,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CTIOCOOBI €€ yCTpaHEHUs

3.5

AmoMunuii: monoxenne B lleproanyeckoil cUCTeMe XMMHUYECKUX AJIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Puznueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W

TUAPOKCHU A AJIFOMHUHHAA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3nementon J[. 1.

MeHneneeBa; CTpOSHHE aTOMa; HaxOXJAeHHEe B mpupone. dusudeckwe wu




3.7

4.1

XUMHUYECKHE CBOWCTBA xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xkene3a(Ill), mx cocras, CBOMCTBA U MOTyYEHUE

XUMHUUYECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
X (PU3MYECKHMMH CBOWMCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOW (BO3MOXHO
UCIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB KECTKOH BOBI;
mpolecca TOpPEHMsI JKelle3a B KHCIOpoAe (BO3MOXKHO —HCIIOJI30BAHUE
BUJIEOMATEPHAJIOB); PU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLUN Ha HOHbI
(MarHus, Kanplus, amoMuHus, nuHka, skenesa(ll) m sxenesa(Ill), menu(Il);
HaOJIr0IeHUE U ONMCaHKE MPOLIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMH HaTpPHUs,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUIEOMATEpPUANIOB);
uccienoBaHie aM(pOTEpHBIX CBOMCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHre SKCIIEPUMEHTAIbHBIX 3a/Ja4 110 TeMe «BakHele MeTamibl

Hn UX COCAUHCHUA»

XuMus u OKpYyzKaromas cpecaa

HoBrie MaTCpHrajibl U TCXHOJIOTHUH. BemectBa u MaTcpHraJibl B HOBCGI[HCBHOﬁ
JKU3HH YeJIOBEKa. XUMHUS U 300pPOBBE. besomacHoe nCIIoIp30BaHNE BEMIECTB U

XUMHUYCCKUX peaKquI B 6I>ITy. HepBaﬂ IIoOMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomient cpeasl [TIK. Ponb xumun B perieHH# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, HPUPOAHBIN ra3, He(Th),

MPOJIYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XVUMHYECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3lioB MaTepuanoB (CTEKIIO0, CIIIaBbI

MCTAJIJIOB, IOJIUMCPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

0 TI03HABAa€MOCTHU SIBJIEHUN NPUPOJbI, NOHHMaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
JeSITEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUC HCIOJB30BATH MOACIU  IJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAHHBIMHU Ha JIOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoell Oynymedt mpodeccrnoHanbHOM
NESATSIIbHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIbHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

ob1ero oopa3oBaHus

2.1

Bianenne cucreMod XMMHYECKHX 3HAHMM M YMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEMIIINE XWMUYECKHE IOHATHA: XHMUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENbHBIE aTOMHAasi M MOJIEKYJISIpHAs
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCH, KUCJIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, peakiuu COCIUHEHUS, PEaKIUU PA3JIOKCHHS, PEAKIUU
3aMeIIeHus, peakui OOMeHa, TeroBol d(h(EeKT peakiuu, IK30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBasl JOJSI XMMHYECKOTO

9JICMCHTAa B  COCIUHCHUH, MaACCOBasA [HOJd MW  NPOUCHTHAA
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KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN €101
aToma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBS3b, IEKTPOOTPULATEIILHOCTD, IOJISPHAs
Y HEIOJIIPHAs KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS pPELIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPOJMTUYECKAsT JAUCCOLMALMS, PpEeaKIMd HMOHHOTrO0 OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPaBHOBeCHE, OOpaTHMble UM HEoOpaTUMblE DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOINE 3aKOHbl XUMHMM: 3aKOH COXPaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrazpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpU-, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ JUucconmuanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE TMpPaBUIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE MHUHEpalbHble YJOOpEHMs, MEeTaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTJIEBOJOPOOB (YTJIsi, MPUPOIHOTO Ta3a, HepTH) B OBITY, CETHCKOM
XO0351MCTBE, HAa TNPOU3BOJCTBE M TOHUMAHUE 3HAUYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yYMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHHU3M 4YeJIOBeKa U OKPY>KAIOLIYI0 PUPOIHYIO CpeLy
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YMEHUEC UHTCTPUPOBATE XMMHWYCCKHUEC 3HAHHUA CO 3HAHUAMH APYIUX

y4eOHBIX IPEAMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(bopMaLII/II/I
10 XuMHnu (Haquas[ U HAY4YHO-INIOIMYyJiApHas JIUTEpaTrypa, CJIOBapH,
CIIpaBOYHHKH, I/IHTCpHeT—pecprBI)

YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(l)OpMaI_II/IIO O BC€IICCTBAX, HX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-Ie6HO—H03HaBaT€JII>HbIX 3aJga4d




BH&I[GHI/Ie OCHOBaMHU ITOHSATUMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEIICCTB,

4 YPaBHEHUN XMMHUYECKMX pPEakLMUi; OCHOBAMU  XHMHUYECKOU
HomeHkaTypbl (IUPAC u TpuBHanbHOI)
YMeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
5 XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsj slpa, oOIlee YHCIo
AJIEKTPOHOB), PACIpEAEIEHUEM 3IIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KAJTUS U KAJIbLIUS
[IpencraBinenne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUUYECKHX 3JIEMEHTOB (paJinyc aToma, JIeKTPOOTPULATEIbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHUS DIEMEHTOB B
Ilepuoguueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMUYECKHUE PJIEMEHTHI
7.2 HEOpraHUYECKUE BElIeCTBa
7.3 XUMHYECKHE PeaKIuu
8 YMeHue ornpenensTh:
g1 BaJICHTHOCTh M CTETCHb OKHCIICHUS] XUMUYECKHUX IJIEMEHTOB, 3apsi
' HMOHA
g2 BHUJI XUMHUYECKOM CBA3M M THUI KPUCTAJUNIMUECKOW CTPYKTYphl B
. COETMHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX paCTBOpaXxX BEIIECTB (KHUCIOT, OCHOBAHUH)
8.4 OKHCIIUTENb U BOCCTAaHOBUTEIb
9 YMeHue xapakTepu3oBarh (pU3nUecKre U XHMUUECKHUE CBOMCTBA:
IPOCTBIX BEWIECTB (KHCIOPOJ, O30H, BOAOPOA, rpaduT, anmas,
9.1 KpeMHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIHA, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CJIOKHBIX BELIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOpPOB (Boja,
92 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHABI M T'HAPOKCHJIbI

metaimoB [-IIA rpynm, amromunus, meau (1I), nunka, xxenesa (I u

IT), oxcuapt yrnepoaa (I u IV), kpemuus (IV), azota u pochopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasI KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHNC BCIICCTB B

- 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMHUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIOBUIX
10 YMeHHe COCTaBIIATh MOJIEKYJISIPHbIC U HOHHBIC YPaBHEHUSI pEeaKIui,
B TOM YHCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYEeCKUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IIPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYIO MOJEKYJISPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa B COSMHEHUN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XUMHUUYECKHX PEAKUUd W HAXOJUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Branenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJJaMHd  HAay4YHOro TMoO3HaHus (HaOIIO/ICHHE,
121 U3MepeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMeHue copMynIupoBaTh mpodiiemMy u
MPEAJIOKUT MYTH €€ PeIIeHUs
122 Oe3omacHOi pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0H M JIa0OPaTOPHBIM 000PYTOBaHHEM
MpaBUiaMu 0e30ImacHoro oOpareHus c BCIICCTBaMH,
WCIIOJIB3YEMBIMH B TTOBCETHEBHOW YKU3HU, TIPABWIIAMH TTOBEJICHUS B
123 HeNsiX cOepekeHHs 30POBbSI U OKPYIKAIOUIEH MPUPOTHON CPEIIbI;

MOHMMaHHe BpeJa (OMacHOCTH) BO3ACUCTBUS Ha )KUBBIE OPraHU3MBbI
ONpEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MIPEAOTBPAICHUS X BPEIHOTO BO3JICUCTBUS
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13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

M3y4eHHEe W  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3y4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJly4eHHUE KHUCIOpOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE WHJAUKATOPOB (;makmyca, METHIIOpAHKa u
denondranenna) Uis ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNEC U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM M3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIOB aAJTFOMUHUSA U

IUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COC)II/IHCHI/II\/’I»; ((3JI€KTpOJ'II/ITI/I‘-ICCKa$I
JUCCOLINAITHS) «Baxmneimue HeMeTaIbl U HX COCANHCHUA,

«Baxneiiine MeTalIbl M UX COSIUHECHUS

XAMHYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAcTBOPAaX HOHBI: XJIOPUI-, OPOMHUI-,
wonua-, cymnbdar-, d¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MaTHUS, KaJIbIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA
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YmMmeHnue:




NpPEICTaBIATh PE3yJbTaThl AKCIEpUMEHTa B (opMe BBIBOJOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TaOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABIMBATh  CBSA3M  MEXJIy  peaJbHO  HaOII0AaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TPOUCXOAAIIUMU B

MaKpo- 1 MUKPOMHpPE, 0OBACHATh MPUYUHBI MHOT000pa3us BEIIECTB




INHEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue diaeMEHTBHL. CHMBOJIBI XUMHYECKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHX DJICMEHTOB.

CreneHp OKUCIECHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHas aToMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAdg Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MonsipHas macca. MomsipHbiii 00bEM Ta3o0B.
B3aumocBsI3b KOMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ou3nyeckue U XMMHUECKHUE SBJICHHs. XUMHUECKas peakuus U e€ MpU3HaKU.

3akoH COXpaHCHUSA MACChl BCHICCTB. XHUMUYECKHUE YpPaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMA XHUMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

Ilepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XHMHYECKHX JJIEMEHTOB
H.M. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB MepHUOa U IPYIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHX DJIEMEHTOB

[Tepuonuueckoit cucremsl [.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajius, KaJlbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX W HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHMH C IIOJIOXKCHHEM OJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H

CTPOCHUEM HUX aTOMOB

3.1

Crpoenue BeniecTBa

Xumunueckas cBg3b. KoBajeHTHas (HOHHpHaH )51 HCHOH}IpHaH) CBA3b.
QHCKTPOOTPI/IL[aTCJ'II)HOCTB XUMHYCCKHUX DJICMCHTOB. HNonnas CB3b.

Meranmnnueckas CBSI3b




3.2

Tumel KpUCTAJUTMUECKUX PEIMIETOK (aTOMHAsl, HWOHHAS, METaJUTHYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIMYECKOW PEMIETKH U BHUA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl 1 ux COCAMHCHU

Knaccudukanuss u HOMEHKJIaTypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yomue; OCHOBaHMM (IMIENTOYM M HEpaCTBOPUMBIC OCHOBAHWSA);
KHUCIOT (KUCIIOpOJCcOoAepkKae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Maravisd U KaJbOus, aJIJIOMUHHKA, KEJIC3a. SHCKTPOXHMHHGCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckue U XUMUYECKHE CBOMCTBA BOIOPOJHBIX COC,Z[I/IHeHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHJIOB HemeTaioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB IA-IIIA rpynn, muuka, menu(Il) u

xenesa(ll, III). [Tonyyenrne okCUIOB METAIIOB

XUMHUECKUE CBOWCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMMHHUA, JKeje3a, ULuHKa). [lonmydyeHne oOcCHOBaHUN U
aM(OTEepHBIX THAPOKCHU/IOB

OOmre XMMHUYecKre CBOWCTBA KUCIIOT: XJIOPOBOAOPOAHOM, CEpOBOIOPOAHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIIECHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kucior

OOue xuMu4Yeckre cBoiicTBa cpetHux coneil. [lomyuenue comneit
[Tonyuyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu

4.11

[Tonyuenne aMmMuaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIIEHHOCTH. O01ne

CTIOCOOBI OJTYYECHHUSI METAJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KlIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YyUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

M3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX YJIEMCHTOB

5.2

5.3

54

5.5

TermnoBoit APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIbHBIE peakui. OKHCINUTENN U BOCCTAHOBUTEIIH.
[Ipoueccel  OKMCIEHMSI U BOCCTAHOBJIECHHS.  OJJEKTPOHHBIM  OamaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekTponuTudeckoi quccounanuu. KaTtnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOIUThl. CTeleHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IMIPOTCKAHUA peaKuHﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS PEaKIIMM

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEHEBHOM JKHM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKUX peaKUUid B jJabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb P XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MperoTBpaIleHus
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Ponas xumuu B
pelICHUHM HKOJIOTUYECKUX MpobieM. YCuiieHHe MapHUKOBOro »(dekxTa,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaeposia, KpeMHHUS U UX COCTUHEHUH B
ObITYy, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3sicTBe. [IpumMenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, JIOPAJIOMHHMNA, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coeuHeHuil. [loHsiTHe 0 KOppO3uK METaII0OB, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Ta3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpPraHM4YCCKHUX BEIICCTBAaX KaK O COCAMHCHHAX
yriaepoaa (MCT&H, 9TaH, OTUJICH, alICTUWICH, 3TAHOJI, INIULICPHUH, YKCYyCHAast KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOTHMYECKH BaKHBIX BCHICCTBAX: XXHUpax, 6CJ'IKaX, YTIIE€BOAAX — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuyérer:

7.1 o GpopmMynaM XUMHUYIECKUX COCTMHEHUHT
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi: 8-i kiracc: 0a30BbIN ypPOBEHb: YUCOHHK; 5-€ U3AaHNE, TepepaboTanHoE,
8 knacc/ 'abpuensn O.C., OctpoymoB U.I'., Cnaako C.A. AKiOHEepHOE
obmectBo «M3aarenbcTBo «lIpocBemenne»

* Xumusi: 9-if kinacc: 0a30BbIi yPOBEHb: YUCOHHK; S-€ U3aHHE, TepepaboTaHHoE,
9 xnacc/ I'abpuensna O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIuoHepHOE

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
Metonunueckoe nmocodue k yueonukam "Xumusi. ba3oslii ypoBens" ["abpuensu

0. C., Octpoymos U. I'., Cnaaxos C. (8-9)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://urok.apkpro.ru/

https://www.resh.edu.ru/

https://lecta.ru/
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