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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrPaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC 000, a Taxxe Ha 0OcHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHuzamnusax Poccuiickoit deneparum.

[Iporpamma 1o XuMuu Na€T MNPEACTAaBICHUE O MLENIX, OOIIe CTpaTreruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yYCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECIECHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEIEIAET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATENIbHOCTH OOYYalolerocss Mo OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUud M 00 HBOJIOIMHU BEIHIECTB B MPUPOJE, O IMYTAX PEHICHUS TiI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM y4yeOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHUM, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0YyYarOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeaMeTra, KOTOpPbIM  SABISIETCS  MEJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3axkona /1. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TMpeICTaBICHUNA 00 ANEKTPOJUTHUYECKON JMCCOLMAIMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJIYUYECHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS] O XMMHUUYECKOW COCTABIIAIOLIECH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOI'O OTHOILICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3Y4YEeHHBIX YUYEOHBIX mpeameToB: «Okpyxaromuid mupy», «buonorus. 5-7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeSITEIbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. 3a7a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnlT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHOOIIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIECTB U XMMUUYECKHUX PEaKIIHii, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOW KU3HH.

[Ipu M3ydeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30oBaHUsSI BaAKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmMupoBaHHE HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTb OOy4YeHUss HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
o0y4arommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUA OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaIOIllEr0 MHUpa, UCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATh UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHUW JUIS BBIPAOOTKH DKOJIIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JaJbHEWUIIETO
oOyJeHus.

OO1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMHUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrabisieT 136 dacos: B 8 kilacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. du3nMueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHass macca. OTHOCUTEIbHAS
MOJIEKYJISIpHas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX eAuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTMHEHUH.

DuU3NYECKUE U XUMUUYECKHUE SIBICHUS. XMMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNs, Pa3I0KEHHsI, 3aMEICHUs], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBUiaMu paboThl B JIAOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3nUecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHHE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOABI) U XUMHUYECKUX (FOPEHHE CBEUYH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHU, HAOII0IeHUE U
ONMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pasjioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE Xkene3a ¢ pactBopoM cosid meau (1),
U3y4YeHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWUISAIUS, XpoMaTorpadusi, MpoBeJeHUE OUYNCTKH MOBApEHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ieMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHus). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUcIopoAa B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupozae. O30H — ajuioTporHas MoAuGUKaIs KUCI0opoaa.



TennoBoit 3¢ (deKT XUMHUECKONW peaklud, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiili 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YeIOoBeKa. KpyroBopoTr BoAbl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupabl. Knmaccudukaims
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbie) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss ocHOBaHMI: MENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [loyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm axktuBHoctm metaimioB H. H. bekerona.
[TonydyeHue KUCIIOT.

Conu. HomeHnknarypa coseil. @U3MYecKe U XMMHYECKHUE CBOWMCTBA COJICH.
[Tomydyenue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COEPKaHUsl KHUCIOPOAa B BO3AyXE, MOJIYYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YUYCHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31laMy OKCUJIOB M OTICaHUE
WX CBOMCTB, TMOJy4eHUE, COOMpaHHE, pACMO3HABAHUE U U3YUYEHHUE CBOICTB
BOZIOpo/ia (TOpeHwue), B3auMoieicTBre Bogoposa ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IMPUTOTOBIIEHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3IioB HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUil
HEUTpANIN3alMU, IOJYYE€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIM, PEIIEHNE IKCIEPUMEHTAIIBHBIX 3a/1a4 [0 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckuii 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(PUKAIIMKM XUMUYECKUX diemMeHToB. [loHstHe O
rpynmnax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M UIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast CuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas Gopmsi [lepuonnyueckoit
cucteMmbl xumudeckux snemeHToB J[. M. MengeneeBa. llepuoabl W TpyIIIbL.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paanyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajnieHTHass (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporniecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCMOJIb30BaHHE KaK OOIHUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MMOHATHS: HAYYHbIN (paKT, TUIIOTE3a, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEUIECTBO, TEIO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUYECKHE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MTOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJIHS, KATbIUS U UX COSTUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEHIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[lonsiTue 0 cKOpOCTHM XUMHUYECKOM peakuuu. I[loHsTHE 00 0OpaTUMBIX M
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIILHO-BOCCTAHOBUTENIBHOW ~ PEaKIMH. CocraBiieHME  ypaBHEHHUI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJb30BaHUEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKON JUCCOLMALUHU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHbIE W COKpAIIEHHbIE HMOHHBIE YpaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHATHE O THIpONIM3E CoNEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpoLEcCca AUCCOLUAIIMY KUCIIOT, IeJI04Yel U coiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOIIMX
NPU3HAKM TNPOTEKAHHMsS peakUuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMNI (FOpEHUE, pPEaKIUu pa3sIoKEeHUS,
COCMHEHMsI), pAaclO3HaBaHUE HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl 1 MX coeiMHEHUS

OO6mast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHU OKuciaeHus. CTpoeHue M (U3NYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, miesnodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, MNOpuUMEHeHue. JleiicTBue xjopa U
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YesIoBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Ccepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMH4eckue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKIMH, JIeKAIUe B OCHOBE
MPOMBIIIUVIEHHOTO CHOcOo0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHeHue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMH Cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPaIECHHUS.



OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ ToJyueHue, (Pu3nueckue M XUMHUYECKUe
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alTOTPOIHBIC
monupukammu pocdopa, Guzndeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTroB B KAUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALIUY,
pacnpocTpaHeHUe B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHSL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriaepoja, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBICE OpPraHuW3Mbl, [OJy4CeHUE U
IpPUMEHEHUE. DKOJIOTUYECKUE MpoOIeMbl, CBA3aHHbIE ¢ okcuaoM yraepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dext. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe U XHMMHYECKHE CBOWMCTBA, MOJYYEHUE WU
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUILIUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3A1CTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B JKHM3HM 4eJoBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHus o0 OKcuie
kpemuus (IV) u kpemuueBoit kucnore. CUIMKATHI, UX WCIIOIB30BAHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, ene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIL30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUE 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAY€CTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTPpAKAMOIKE (PU3NUECKHE W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUI0B (TaJIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COEAUHEHUSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIIOTBI, U3YYEHUE XUMUUYECKHX CBOMCTB Pa30aBIE€HHON CEPHON KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakly Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yIoOpeHui, mojlydeHue, coOOupaHue, paclio3HaBaHUe U HU3y4YEHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
dochaT-MOH U H3yYEeHUE MNPU3HAKOB HMX MPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIEJICd KPUCTAIUIMYECKUX PpEIIETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INIPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUHMEH CUIMKATHOM NPOMBIIUIEHHOCTH,
pPEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxkHelline HeMeTauibl U UX
COCTUHEHUSD).

MeTaJiibl 1 X COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTauioB. OU3nyYecKrue U XUMUYECKHUe CBOMCTBAa MeTaiioB. OO0mue
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[{eounble MeTambl: nonokeHue B [leproanyeckol cUCTEME XUMUYECKUX
anemeHToB . 1. MennaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COEJIMHEHUH.

[Ilenoyno3emenpHbIE META/UIBl MAarHUM W KaJbLUWM: TIOJOKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoac. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1



KaJiblusl. BaxkHeiiire coeJuHeHns KalbIus (OKCU, TUAPOKCHI, comn). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJi0keHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHUWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U cou xxenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIIMI HA HOHBI: MAarHus, KaJblKs, A TIOMUHUS, IUHKA, xkene3a (II)
u xenesa (III), menu (II), HabGmomeHHME W omMHMCaHUE IPOIECCOB OKpAIMBAHUS
MJJaMEHM MWOHAMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCHA LIMHKA, PELICHUE YKCIIEPUMEHTAIBHBIX 3ajad 10 Teme «Baxuenmme
METaJUIbl U KX COCTMHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW JXKU3HM YeJoBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arps3HeHHE OKpyKarolehd cpeabl (mpeaenabHas JOMyCcTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn SK0JIOrHYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBS3€M NMpU H3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TAK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAs
peméTKa, CIUIaBbl, (PU3MUYCCKHE BCIIMYWHBI, €IUHHUIIBI M3MEPECHHS, KOCMHUYCCKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIC.

buonorus: ¢dortocunHTe3, nbixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOlIleCTBE MpaBUJIaMd M HOPMaMHU IOBEJIEHUS M CIHOCOOCTBYIOT IMpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTproTH4YeCcKOro BOCNMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUWs 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMel o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOIIeCCe TON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJACHUWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WIMM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIEI0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3aIudyHoro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
VHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBLHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMWS, INOHMMAaHUE ILIEHHOCTH 370pOBOTO M
Oe3omacHOro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMBIC IS
(dbopMHpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIHII,
runoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJornueckue JaeicTBu:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUM (BBIACISATh UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSMH), HCIIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUYECKUE pacCyXJeHus (MHIYKTHUBHBIC, ACAYKTUBHBIC, TI0 aHAJIOTHUH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBIBIIATh  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeliCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

NPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AMH M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(MOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpE
UHPOpPMAIMU U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENHCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auajiora 1 (W) TUCKYCCUH) TIO CYIECTBY
oOcyxnaeMoi TeMmbl, (OpMyIUPOBaTH CBOM MPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OIbITA,
1abopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC YYeOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIBHO ONPEEHATh LENU ACSITEIBHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOMpaTh Harboee 3PpPeKTUBHbIE CITOCOOBI pelIeHusl yUeOHbIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITENIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crnenupudeckue JUisi TpPeAMETHOM oOmactn «XuMHUS», BHUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBaHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiaccupuKalus peakiuid: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2h(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAs KOBAJICHTHAs CBs3b, HOHHAS
CBSI3b, WOH, KaTWOH, AaHWUOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIS COCTaBlIeHHS (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCAMHEHHM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAassT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpsiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y, manbsie u
OONbINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckass cucTteMa XuMmudeckux siaemeHToB J[. H.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB M 3apsia sapa, 0011Iee YUCII0 SJICKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIMH MBICITUTEIILHOMN NeITEIIEHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJICTUPOBAHUE, SKCIECPUMEHT
(peaJibHBINM U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe mpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKHX OIBITOB T10 TIOJYYCHHUIO H COOMPaHHUT0 Ta3000pa3HbIX BEIIECTB
(Boopoia M KHCIIOpOJa), TPUTOTOBICHUIO PACTBOPOB C OMpeNeIEHHON
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMycC, (eHONPTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTtaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW PEAKIHNH, TMPEACIBbHO JIOMYCTUMas KOHICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSTHUS MPU ONMMMCAHUM BEILIECTB U UX MPEBPAILICHU;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUSA (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU To (dopmyiiaM, BUJ XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMbIica [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noArpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DBJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIUE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIMA HOHHOTO



oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacCChI BEIIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopMmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIu;

COOJTI0IaTh TIPaBHUIIA MTOIB30BAHUS XUMHUYECKOHN TIOCY0H U TaO0PaTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAMU B
COOTBETCTBHMM C HHCTPYKIHUSIMH TIO BBIIOJHEHHUIO J1AOOPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIONINE KaYeCTBEHHBI COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OPOMHA-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUIECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JISATEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHHS] CBOMCTB BEIIECTB M XUMHYCCKHX
peakinii, E€CTECTBEHHO-HAYYHBIC METOJABI IO3HAHUS — HaOIIOICHHE,
HU3MEpEeHue, MOJCIMPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIIACC

HaunmMeHnoBanme KosmuecTBo yacos

Ne DJIeKTpOHHbIe (HM(PpOBbIe) 00pa3oBaTe/IbHbIE
pa3aesioB M TeM KounTtpoJabHbie IIpakTH4eckue

n/n Bcero pecypcbl
NMPOrpaMMbI padoThI padoThI

Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMHsT — BaKHas bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
o0macTh Hudposoii 00pa3oBaTeNbHBIA KOHTEHT:

11 €CTECTBO3HAHHUS U 5 ) https://educont.ru/ Yuun.py: https://uchi.ru/

' MPaKTUYECKOU Poccuiickas anekTpoHHas mkoaa https://resh.edu.ru/
NEeSATEIbHOCTH NuTepakTuBHas pabouas terpaap Ckaiicmapt
YeloBeKa https://edu.skysmart.ru/teacher/homework/rosexeraxa

bu6mmoteka IIOK https://m.edsoo.ru/7f41837c

Hudposoii 00pa3oBaTebHBIA KOHTEHT

https://educont.ru/ SIKmacc : https://www.yaklass.ru/.
12 BemectBa n 15 1 WuTepaktuBHas padouas terpaas CkaiicmMapT

XUMHNYCCKUEC pCaKInn

https://edu.skysmart.ru/teacher/homework/rosexeraxa

Poccniickas anexTpoHHas mkoaa https://resh.edu.ru/

«Xumus. 8-11 kimaccel. BuprtyanbsHas
Ha60paT0pI/I;I» http://school-collection.edu.ru/catalog

Hroro no pazneny 20

Paspen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB

Bosnyx. Kucnopon.

2.1
[Tonsarue 00 okcumax

but6mmoreka [{OK https://m.edsoo.ru/7f41837¢
[udposoit 06pazoBaTenbHBIN KOHTEHT
https://educont.ru/ @oxcdopa: https:/foxford.ru/.
Poccuiickas anekTpoHHas mKoia https://resh.edu.ru/




HNutepaktuBHas paboyas TeTpanp CraicMapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa

bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
[udpooii 0O6pa3zoBaTeIbHbBIN KOHTEHT

https://educont.ru/ MTHTEpakTHBHAA paboyast TETpaab

Ckaiicmaprt:

29 Bogopon.Ilonsarue o https://edu.skysmart.ru/teacher/homework/rosexeraxa

KHCJIOTaxX U COJAX Poccuiickas anexktponHas mkona https:/resh.edu.ru/
WHTepakTHBHBIC BUPTYAIbHBIC JIA0OPATOPHBIC U
MIPaKTUYECKHE PAOOTHI:
https://content.edsoo.ru/lab/subject/4/ «Xumug. 8-11
KJacchl. BupTyanbHas naboparopusi

bubmnoreka I1{OK https://m.edsoo.ru/7f41837¢
Hudposoii 00pazoBaTeNbHbIN KOHTEHT

Bopna. Pacteopsl.
2.3 IToustue 06 5 1 1
OCHOBAaHUSIX

https://educont.ru/ Poccuiickast 371€KTpOHHAs IIKOJa

https://resh.edu.ru/ UTHTEpakTHBHAsA paboyas TeTpaab
Ckaiicmapr :
https://edu.skysmart.ru/teacher/homework/rosexeraxa
bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
Hudposoii 00pa3oBaTebHBIA KOHTEHT

https://educont.ru/ «Xumus. 8-11 xnaccel.

OCHOBHBIE KJ1acChl
Bupryanbsnas nabopaTtopusi» http://school-

2.4 HEOPraHUYECKUX 11 1 1 i
collection.edu.ru/catalog MIHTepakTuBHas pabouas

COCIMHEHU I .
terpaab Ckaiicmapt

https://edu.skysmart.ru/teacher/homework/rosexeraxa

Poccniickas anekTpoHHas mkoda https://resh.edu.ru/

Hroro no paszneny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux j1eMeHToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN




[Tepuoanueckuii 3aKOH
u [lepronnueckas
CUCTEMA XUMUYECKUX

bu6nmmoteka LIOK https://m.edsoo.ru/7f41837¢
[udpooii 0O6pa3zoBaTeIbHbBIN KOHTEHT

https://educont.ru/ Dunmkonenus «IIpupoaa

HayKn»: Xu-Mus http://elementy.ru/chemistry

3.1 7 .
anementoB JI. U. XuMuk.ru. CallT 0 XuMuH https://xumuk.ru/
Mennene-eBa. Poccuiickas snexkTponHas mkosna https:/resh.edu.ru/
Crpoenue atoma NuTepakTuBHas pabouas terpaap Ckai-cmapt
https://edu.skysmart.ru/teacher/homework/rosexeraxa
bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
Hudposoii 00pa3zoBaTeNbHbII KOHTEHT
https://educont.ru/ SIanekc. Penetutop
XuMuyecKas CBs3b.
https://tutor.yandex.ru/tutor/ UuTepakTiuBHast paboyas
OKHCIUTENBHO- .
3.2 8 terpaab Ckaiicmapr:
BOCCTAHOBUTEJIbHBIE
https://edu.skysmart.ru/teacher/homework/rosexeraxa
peakuuu .
Poccuiickas snekTpoHHas 1mKoja https://resh.edu.ru/
«Xumus. 8-11 knaccel. BupryanbHas
nabopaTtopusi» http://school-collection.edu.ru/catalog
Hroro no paszneny 15
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME




9 KUIIACC

KoauuecTBO 4acoB

Ne HaumenoBanue pa3jaeiioB JuiekTpoHHbIE (UG POBHbIE)
Kontpoabusbie IIpakTnueckue
n/n H TeM NPOrpamMMmbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKkuu
bubmuorexa IHOK: https://m.edsoo.ru/7f41a636
Hudposoii 00pa3oBaTeNbHBIA KOHTEHT:
https://educont.ru/ SAunekc. Penerurop:
[ToBTOpeHue u yriayodieHue
N https://tutor.yandex.ru/tutor/ IHTEpaKkTUBHAS
1.1 3HAHUN OCHOBHBIX Pa3fIeioOB 5 1 _
pabouas terpaap Ckaiicmapr:
Kypca 8 kiiacca
https://edu.skysmart.ru/teacher/homework/rosexeraxa
Poccuiickast anekTpoHHas MIKoa:
https//resh.edu.ru/
bu6nuoteka LIOK: https://m.edsoo.ru/7f41a636
Hudposoii 00pazoBaTebHbII KOHTEHT:
https://educont.ru/ SAunekc. Penerutop:
https://tutor.yandex.ru/tutor/ {HTEpaKkTHBHAS
OCHOBHBIE 5 Crca
abouas terpanp Cxaicmapr:
1.2 3aKOHOMEPHOCTH 4 P Tpal P
. https://edu.skysmart.ru/teacher/homework/rosexeraxa
XUMHYECKUX PEaKIui N
Poccuiickast anekTpoHHas MIKOa:
https://resh.edu.ru/ THTepaKTHBHBIE BUPTyaJIbHBIE
nabopaTOpHBIE U TIPAKTUIECKHE PAOOTHI:
https://content.edsoo.ru/lab/subject/4/
bu6nuoteka LIOK: https://m.edsoo.ru/7f41a636
DNEKTPOTUTHYECKAS Hudpooii 06pazoBaTeNbHbBII KOHTEHT:
1.3 aucconanusg. XuMHU4eCKUe 8 1 1 https://educont.ru/ SIHnekc. Penerurop

peakyu B pacTBOpax

https://tutor.yandex.ru/tutor/ iHTepakTUBHAs

pabouas terpaap Ckaiicmapr:




https://edu.skysmart.ru/teacher/homework/rosexeraxa
Poccuiickas anekTpoHHas 1mKoiIa
https://resh.edu.ru/ THTepakTUBHBIE BUPTYaJIbHBIC
1abopaTOpHBIE U IPAKTUYECKHE PAOOTHI:
https://content.edsoo.ru/lab/subject/4/

Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M HX COeIMHEHUS
bu6nuoteka LIOK: https://m.edsoo.ru/7f41a636
Hudposoii 06pazoBaTeNbHbBII KOHTEHT:
O6Imas xapaKTepucTHKa https://educont.ru/ SAunekc. Penerurop:
21 XUMIUCCKIX SICMCHTOR 4 https://tutor.Vandex.ru/tgtor/ HuTepakTrBHAs
VIIA-rpynmer. Tanorems: pabouas terpaabp Ckaiicmapr:
https://edu.skysmart.ru/teacher/homework/rosexeraxa
Poccuiickast anekTpoHHas MIKOa:
https://resh.edu.ru/
bu6mmoteka IIOK: https://m.edsoo.ru/7f41a636
Hudposoii 00pazoBaTeIbHbII KOHTEHT:
https://educont.ru/ SAunekc. Penerutop:
OO0m1as xapakTepucTuKa https://tutor.yandex.ru/tutor/ IHTEpakTUBHASA
59 XUMHYECKHX JIEMEHTOB 6 pabouas terpaas CkaiicMapT:
VIA-rpynnel. Cepa u eé€ https://edu.skysmart.ru/teacher/homework/rosexeraxa
COECTUHEHUS Poccuiickast anekTpoHHas MIKOa:
https://resh.edu.ru/ IHTEpaKTUBHBIE BUPTYyaJIbHBIE
1a00paTOpHbIE U MTPAKTUIECKHE PAOOTHI:
https://content.edsoo.ru/lab/subject/4/
OO01mas xapakTepuCTHKa bu6muoteka LIOK: https://m.edsoo.ru/7f41a636
)3 XUMUYECKHUX AJIEMEHTOB 7 [udpooii 06pazoBaTEeIbHBII KOHTEHT:

VA-rpynmsl. Azot, hpochop
U MX COCTMHECHHSI

https://educont.ru/ SIHnekc. Penetutop
https://tutor.yandex.ru/tutor/ UHTEepakTUBHASA




OO61mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB

pabouas terpaar CkaiicmapT:
https://edu.skysmart.ru/teacher/homework/rosexeraxa
Poccuiickas anekTpoHHas 1mKoIa
https://resh.edu.ru/

bu6nmoteka LIOK: https://m.edsoo.ru/7f41a636
udposoii 06pazoBaTebHBIA KOHTEHT:

https://educont.ru/ SIanekc. Peneturop

https://tutor.yandex.ru/tutor/ {HTEpaKkTUBHAS

24 IVA-rpynnel. Yraepon u 8 pabouast Terpanp Ckalicmapr:

KPEMHUU U UX COCTUHECHUS https://edu.skysmart.ru/teacher/homework/rosexeraxa
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/

Hroro no pazaeny 25

Paznen 3. Merajiibl M X COeTHHEHHUS
bu6mmoteka IIOK: https://m.edsoo.ru/7f41a636
Hudposoii 00pazoBaTeNbHbII KOHTEHT:

3.1 OO6mue cBoicTBa METaIIOB 4 https://educont.ru/ UHTepakTUBHBIE BUPTYaJIbHBIC
1abopaTOpHBIE U MPAKTUYECKHE PAOOTHI:
https://content.edsoo.ru/lab/subject/4/
bubmuoreka [{OK: https://m.edsoo.ru/7f41a636
Hudpooii 06pazoBaTeNbHbBII KOHTEHT:
https://educont.ru/ SAunekc. Penerurop:

39 Bakueime MeTauisl 1 UX 16 https://tutor.yandex.ru/tutor/ IHTEpakTUBHASA

COCIMHECHUS pabouas Terpanp Ckaiicmapr:
https://edu.skysmart.ru/teacher/homework/rosexeraxa
Poccuiickas anexkTpoHHas mIKoa:
https://resh.edu.ru/

Hroro no paszneny 20




Pa3znen 4. Xumus 4 OKpysKamomasi cpeaa

BemecrBa u marepuainsl B

bu6nuoteka LIOK: https://m.edsoo.ru/7f41a636
udposoii 06pazoBaTebHBIA KOHTEHT:
https://educont.ru/ SAunekc. Penerutop:
https://tutor.yandex.ru/tutor/ UHTEepakTUBHAsA

4.1 3 pabouas terpans CkalicMapr:
JKA3HU YeJI0BEKa

https://edu.skysmart.ru/teacher/homework/rosexeraxa
Poccuiickas ainekTpoHHas MIKoja:
https://resh.edu.ru/ Mos 11IKOJIa B OHJIANH:
https://media.prosv.ru/

Wroro no pazaeny 3

PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB 63

[10 ITPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

n/n

Tema ypoka

IIpeamer xumun. Poiab XMMUU B KU3HA
yeJjoBeka. Tesa U BelmecTsa

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHS

Ilonstue o METOAaX IIO3HAaHUA B XUMHHU

[Mpaktrueckas padora Ne 1 «[IpaBumna paboTsrl
B J1a0OpaTopuu U MpUEMBI 00paIeHus ¢
1a00paTOPHBIM 000PYIOBAaHHEM

Yucrtsle BemecTBa U cmecu. CrocoOsl
paszeneHus cMecen

[Tpaktuueckas padota Ne 2 «Paznenenue
cMecei (Ha mpuMepe OYUCTKY TOBAPCHHOMN
COJIN)»

ATOMBI U MOJIEKYJIBI

HpOCTHe n CJIIOXKHBIC BCIICCTBA

10

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas popmyna. BaneHTHOCTh aTOMOB
XUMUYECKUX DJIEMEHTOB

OTtHocuTeNnbHAsI aTOMHAs Macca.
OTtHOocHTENbHASI MOJIEKYJISIPHAS Macca

11

XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI)
XUMHAYECKHX 3JICMEHTOB




MaccoBas J0J XUMHYCCKOI'O 3JIEMCHTA B

12
COCIMHECHUH

13 KommuectBo BemectBa. Moisib. Mosipaast
Macca

14 dOu3nuecKkue U XUMUYCCKHE SIBIICHUS.
XuMuueckas peakuus

15 [Ipu3Hakuy U ycnoBusi IPOTEKAHUS
XUMHYECKUX PEAKIUI

16 3aKOH COXpPaHEHHS MacChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

17 Brruncienus KkoaudecTBa, MacChl BEIIECTBA 10
YpaBHEHUSAM XUMHUUYECKUX PEaKIIUi
Krnaccudukanus XuMHUECKUX peakiiui

18 (coenrHEeHUsI, PA3IOKESHHUS, 3aMEIIECHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoneauct. O0o0IIeHNEe U
CHCTEMAaTHU3allNs 3HAHUI

20 KonTponbnas padora Nel no teme «BemectBa
Y XUMUYECKUE PEAKIINH
Bo3nyx — cmech razos. Cocras Bo3ayxa.

21 Kucnopoa — ameMeHT 1 mpocToe BENIECTBO.
O30H
du3nuecKknue U XUMUYECCKHE CBOMCTBA

22 KHCIIopo/ia (peakiuu OKUCIICHUS, TOPSHHE).

ITonsarme 00 okcumax




CriocoOsl MoTy4eHus KUCI0poia B

23 nabopaTopuu ¥ MPOMBIIUICHHOCTH.
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

24 MOHATHE O TEPMOXUMHUYECKOM YpaBHEHUH,
9K30- ¥ SHJO0TEPMHUUECKHUX PEaKIMIX
TormBo (HedTh, yroias U METaH).

25 3arpsi3HeHue BO3AyXa, CIOCOObI €ro
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme

26 «ITomydenue u cobupanure KUCiIopoa,
W3yYEHHUE ErO CBOMCTB)

7 Bonopoa — sneMeHT U IpoCcToe BELIECTBO.
Haxoxnenue B mpupone

)% dusnueckue U XUMUYECKHUEe CBOMCTBA
Bogopoja. [Ipumenenne Bogopoaa

29 [ToHsITHE O KHUCIIOTAX U COMSX

30 CrniocoObI mosryyeHus BOA0pOia B
nabopaTtopuu
IIpakTuyeckas padora Ne 4 o teme

31 «ITomyuenue u cobupanue BoopoJa,
H3YyYEHHUE ETO CBOMCTB)

32 Mosmsipabiii 00bE€M Tra3oB. 3aK0H ABOTaIPO
Brruucnenus 06b€ma, KonuyecTBa BEIIECTBA

33 ras3a 1o €ro M3BECTHOMY KOJINUECTBY

BEIIIECTBA WJIN 00BEMY




Brruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO

34 peakii Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIEHUI ra30B

35 dusnueckre U XUMUYECKUE CBOMCTBA BOJIBI

36 CocraB ocHoBanuil. [TonsiTre 00 MHAMKATOPAX
Bopa kak pactBoputens. HachieHnnbie u

37 HEHACBIIICHHbIE pacTBOPbI. MaccoBas 107
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme

38 «IIpuroroBiieHrE PaCTBOPOB C OMPEACIEHHOMN
MacCOBOM J0Jiel paCTBOPEHHOIO BEILIECTBAY

39 KonTponbnas padora Ne2 o teme
«Kwucnopoa. Bonopoa. Bona»

40 Oxcunsl: cocTaB, KiacCupUKaIUs,
HOMEHKJIaTypa
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHUJIOB

4 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

43 [Tonyyenue u XuMHUYECKHE CBOMCTBA
OCHOBaHHI1

m Kucnotsl: cocras, kinaccudukaus,
HOMEHKJIaTypa

45 [TonydyeHnue nu XuMHUECKHE CBOMCTBA KUCTIOT

46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI

IMOJIYYCHHU A, XUMHUYCCKUC CBOMCTBaA




[IpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME

47 «OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX
COCIMHEHU I

43 I'enernyeckas cBSI3b MEXKAY KJaccaMu
HEOPraHUYECKUX COCTUHEHUH

49 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH

50 Kontponbnas padota Ne3 no teme "OcHOBHBIE
KJIACChl HEOPTaHUYECKUX COeAMHEHUN"
[lepBbie NOMBITKY KIACCH(PUKAITUU

51 XUMHUYECKUX 37ieMeHTOB. [ToHsTHE O rpynmax
CXOIHBIX 2JIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepuonnueckas

52 CHUCTEMa XMMHUYECKUX d1emeHToB 1. 1.
Menneneesa

53 [lepurozpl, TpyMIIbI, MOATPYIIIBI

54 Crpoenne atoMoB. CocTaB aTOMHBIX SJIED.
N3oTomnsl
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

55 anemeHToB llepuoauyeckoit cucremsr /. U.
MenneneeBa
XapakTeprucTuKa XMMHUYECKOT0 3JIEMEHTa 110

56 ero nojoxenuto B [lepuoanueckoii cucreme
. . MenneneeBa
3nauenue llepnonnueckoro 3akoHa 1y

57 pa3BuUTHUs HAyKu U npaktuku. . 1.

MenpeneeB — y4€HbIU, MEIaror U rpaKJaHuH




BHGKTPOOTpI/IL[aTCJIBHOCTB aTOMOB

58 XUMHUYECKUX HJIEMEHTOB !
59 HNonnas xumMuueckas CBsi3b 1
60 KoBaneHnTHast nosnsipHasi XUMHYECKasi CBA3b 1
61 KoBaneHnTHas HenossipHas XUMUYECKas CBSI3b 1
62 CreneHb OKUCICHUS 1
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 1
64 OKHCIUTENN U BOCCTAHOBUTEIH 1
65 KonTponbnas padota Ne4 o teme «CtpoeHue |
aToMa. XMMHYECKast CBSI3b)»
66 PesepBHeIil ypok. O000IICHHE 1 1
CUCTEeMaTH3alus 3HAaHUH
67 PesepubIiil ypok. O600111eHIE 1 |
CUCTEMaTH3aIlUs 3HAHUH
68 PezepBHblit ypok. O6o011eHNE U |
CUCTeMaTH3aIusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




9 KUIIACC

Ne
n/n

Tema ypoka

[Tepuonnueckuii 3akoH. [lepuoanueckas
CHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
Menneneesa

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3YYEeHUS

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYCCKUX 3JICMCHTOB IIEPBLIX TpéX
MIEPUOJIOB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHUX BEILECTB

Bunbl XMUMUYECKOM CBS3U U THIIBI
KPUCTAJUIMYECKUX PELIETOK
KonTponbnas padora Nel no teme
«IToBTOpEHuUe U yriydaeHue 3HaHUH
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»

Knaccudukanmss XuMHUueCKUX peakivi 1mo
Pa3IMYHBIM TPU3HAKAM

[ToHsITHE O CKOPOCTH XMMUYECKON pEAKLIUH.
[ToHsiITHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX
peaKkuusx

IlonsaTHE 0 XUMHUYECKOM paBHOBCCHU.
cDaI(TopBI, BJIMAIOIIUEC HA CKOPOCTb
XUMHYECKOMU PpCaKkuu U MOJIOKCHUC
XUMHYECCKOT'O paBHOBECHU A




OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

? peakiumn

10 Teopust 3MEKTPOIUTUUECKOM TUCCOLUALIUY.
CunpHbIe U cllabble AJIEKTPOJIUTHI

11 HoHnHbIe ypaBHEHHS peakui
XUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI

12 B CBETE MPECTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOIHAIUH
XUMUYECKUE CBOWCTBA COJICH B CBETE

13 MPEACTABICHUIN 00 AIEKTPOJUTHUECKON
JUCCOLMAIIUU

14 [TonsiTne o runponuse conen

15 O060061IeHre U crucTeMaTu3alys 3HaHU!

16 [IpakTnueckas padora Ne 1. «Pemenue
JKCMEPUMEHTAIIbHBIX 33724
KonTponbnas padora Ne2 no teme

17 «INEKTPOTUTUYECKAS TUCCOIUAITUS.
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»

13 OO01mas xapakTepuCTHKA raJIOTeHOB.
XUMHYEeCKHEe CBOMCTBA HA TPUMEPE XJI0pa
XnopoBoaopoA. ConsiHasi KUCIIOTa,

19 XMMHYECKHUE CBOMCTBA, IOJyYEHUE,
MIPUMEHEHHE
[IpakTuueckas pabora Ne 2 o Teme

20 «IlomydeHne consTHOM KUCIOTHI, U3y4YEHHE €€

CBOWCTB»




21

22

Boruncnenus no ypaBHeHUSIM XUMHUYECKUX
peakuui, eciiv OVH U3 PEarcHTOB JaH B
n30bITKE

OO6mras XxapakTeprucTrUKa 3J1IeMeHTOB VIA-
TpyMIIbI

23

AJNIIOTPOITHBIE MOJAM(PHUKALINN CEPBI.
Haxoxnenue cepbl 1 €€ coeTMHEHUN B
npupoje. XuMUYECKHE CBOMCTBA CEpPbl

24

25

26

CepoBojnopoi, ctpocHHe, (U3HUECKUC U
XMMHYECKHUE CBOMCTBA

Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHUE

XHWMHMYECKHUE PEAKIUH, JIEKAIUE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE
OKpPY KaIoLLEH Cpeibl COEAUHEHUSAMU CEPBI

27

BrrunciieHue MaccoBOM JTOJIH BEIXOJA
MPOAYKTa PEaKIUU

28

29

30

OO1m1ast xapakTepUCTHKA 31eMEHTOB VA-
rpynnsl. A30T, pacipocTpaHeHHE B IPUPOJIE,
¢bu3nyeckrue 1 XuMUYEeCKHe CBOMCTBA

AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE
CBOWCTBa, OJyYEHHE U IPUMEHEHUE
[IpakTnueckast pabora Ne 3 o Teme

«Tonmyuenne ammuaka, U3y4eHHE €T0
CBOWCTB»

31

A3oTHas KucioTa, e€ Gpu3nIecKue u
XUMHUYECKHUE CBOMCTBA




32

33

34

Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS
B Ka4eCTBE MHUHEPAIBLHBIX YIOOPEHUH.
XUMHUYECKOE 3arpsA3HEHUE OKPYKArOIeH
Cpebl COeIMHEHHMSIMU a30Ta

dochop. Oxcun pochopa (V) u dochopnas
KHCJI0Ta, (PU3UYECKHE U XUMHUCCKUE
CBOMCTBA, IOJIy4CHHUE

Hcnonb3oBanue GpochaToB B Ka4eCTBE

MUHEPaJIbHBIX yI0OpeHHil. 3arps3HeHne
MIPUPOJIHOM cpebl hochaTaMu

35

VYruepoa, pacupocTpaHEeHUE B IPUPOJIE,
¢du3nvecKre 1 XUMHYECKHE CBOMCTBA

36

37

38

Oxcunpl yraepona, ux pusmueckue u
XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE
poOJIeMBbl, CBSI3aHHBIE C OKCUJIOM YTJIepoaa
(Iv)

YronbpHas KUCIO0Ta U €€ COIU

[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHne yriekucioro rasa.
KauecTBeHHas peakiys Ha KapOOHAT-HOH"

39

40

41

HepBOHaanILHBIe MOHATHS 00 OpTraHUYCCKUX
BEIIIECTBAX KaK O COEANHEHUAX yriepoaa
KpemHuuii u ero coeiuHeHUst

[IpakTnueckas padbora Ne 5. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/]a4 1O TECME
«BaxHelIe HeMeTauIbl 1 X COSTUHEHUS)

42

Kontponbnas padota Ne3 mo teme
«Baxuelnme HeMeTaUIbI U UX COEIUHEHUS)




OO61as xapakTeprUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJuI0B. MeTayuinueckas

43 CBS3b U METAJIMYECKAs] KPUCTAIIMYECKAS
pemiéTka. PU3HUECKUE CBOMCTBA METAIIIOB
XUMUYECKUE CBOKMCTBA METAJLJIOB.

44 DJIEKTPOXUMHUYECKUH Pl HANTPSIYKSHUI
METaJIJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CnnaBel. Berancienus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIi OJIUH U3
pEareHToB COACPKUT MPUMECH

46 [lonsATHE O KOPPO3UH METAILIOB

47 [llenounple MeTaILITBI

48 OKcuIbl ¥ TUIPOKCHIBI HATPHS U KalTus

49 [IenoyHO3eMeNbHBIC METAJIIBI — KAIBIUN U
MarHum

50 BaxkHelnme coenMHEHNS KAJIbIUS

51 O06001eHre U cucTeMaTu3aIs 3HaHUA

52 XKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHUs

53 [IpakTuueckas pabora Ne 6 o Teme
"YK€cTKoCTh BOJIBI M METO/IBI €€ YCTpAHEHUS "

54 ATFOMUHMI

55 AmdoTepHbIe CBOWCTBA OKCUIA U
THIPOKCH/IA

56 XKeneso

57 Oxkcuabl, Tuipokcubl u conu xenesa (1) u

xenesa (11I)




58 O06o001eHre 1 cucTeMaTr3aIis 3HaHUIA 1
[TpakTuyeckas pabora Ne 7. Pemenue

59 3KCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME 1
«Baxknele MeTaibl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
peakuui, eciiv OMH U3 PEarcHTOB JaH B

60 M30BITKE W COACPIKUT IPUMECH. 1
Brruncnenus MaccoBoii 1011 BEIXOAa
MIPOJYKTa peaKiuu

61 O0001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN 1

62 KonTponbnas padota Ne4 mo teme 1
«BaxxHele MeTamibl U UX COSIUHEHUSD)

63 BeniecTBa u maTepuansl B TOBCEIHEBHOM |
KU3HU YETIOBEKa

64 XUMUYECKOE 3arpsi3HEHUE OKPYIKaAIOIEH |
CpeIbI

65 Ponb xumMun B perieHnn dKOJIOTHYECKUX |
npobiem

66 PesepubIiil ypok. O6006111eHIE 1 |
CUCTeMaTH3aIusl 3HAaHUH

67 PeseprubIil ypok. O60061eHIE 1 1
CUCTEMAaTH3aI¥sl 3HAHUH

68 PezepBHblit ypok. O6o011eHNE U ]
CUCTeMaTH3aIusl 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectso «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

8 KIIACC

* bopoBckux T.A. Tectsl o xumuu 8 Ki1.: [lepBoHavanbHbIE XUMUYECKUE
nousatusa. Kucimopoa. Bogo-pon.

* Bona, pactBopbl. OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COEAMHEHUN K yUeOHUKY
I'.E. Pynasutuca, ©.I".

 I'apa, H. H. Xumus: ypoku B 8 k. : mocodue st yuutens / H. H. Tapa. - M. :
[Tpoceemenune, 2009 I'opoenko H.B. [Ipakruueckue paboTsl, 1abopaTopHbIe
OMBITHI U IEMOHCTPALIMOHHBIN SKCIEPUMEHT MO XMMUU B OCHOBHOM LIKOJIE:
METOAMYECKNE PEKOMEHIalUU JUIsl YIUTENe XuMUU 00111€00pa30Ba-TeIbHbIX
opranuzauuii (8-9 knaccel). Hwxuuit Horopoa: Hukeropoackuiit UHCTUTYT
pa3BuTHs 00-pa3oBanus, 2017.

* [apmmn, A. I1. Heopranndeckas Xumusi B cXxemax, pUCyHKax, Tabiuiax,

dbopmyrnax, XUMHUYECKUX peak-usx.- U3narensctBo: MHOPA-M, 2021 r..



* KaBepuna, MonuanoBa: Xumus. 8 kiacc. TeMaTH4ecKuil 1 UTOTOBBIMA
KOHTpoJib. COOpHUK MpOBE-pOUHBIX padoT.-M3narenscTBo: HanmonanbHoe
obpazopanue, 2017 r., Cepus: Hai. koHTp-1uarsocr.iao.

» Kapnios I'.M., Acanosa JI.U., Yepubimona JI.C., IlepeBo3unkoB A.I.:
Metoauka NOCTaHOBKY M IPUMEHEHHS] XUMUYECKHUX ONBITOB HA YpPOKax B
o0pa3oBaTeIbHBIX YUPEKACHUAX : METOAUIECKOe mo-cobue -H. HoBropon:
Hwuxeropoackuii MHCTUTYT pa3BUTHs oOpa3oBanus, 2012.

* HacronpHas kaura yuurens xumu / aBT.-cocT. H. H. I'apa, P. I'. lIBaHnoBa, A.
A. Kapepuna. - M. : ACT, 2016

» O0yueHnne xumuu B 8 Kiacce : Meto, mocodue / T. A. boposckux. - M. : ACT,
20009. - 237 c. : un. -(bubauoreka yuyuTenss XUMHH).

* [Tak, M.C. OcHOBBI muaakTUKH XuMuH: YaeOHoe nocooue / M.C. ITak. — CII0.:
N3n-Bo PI'TIY um. A.W.I'epuena, 2004
* [IpumepHas pabouast mporpaMmma OCHOBHOT'O 00IIIEr0 00pa30BaHUs XUMUS
0a30BbIi ypoBeHb ( 151 8-9 K1accoB 001e00pa30BaTEIbHBIX OPraHU3AIINIA) -
Mockaa, 2021
» Xumusi. 8 kiacc : moypounsie pazpadotku k yueonukam O. C. ['abpuensna, JI.
C. I'yzes, B. B. Copo-ku-Ha, P.I1. CypoBuesoit; I'. E. Pyaszutuca, ®©. I'.
®enpamana. - M. : BAKO, 2002. (B nomol1is NIKOJIbHOMY YUYHUTEIIO).

9 KJIACC
* bouapuukosa, P. A. Xumus. 8-11 knaccel. Yuumcs pemats 3amauu / P.A.

bouapHukoBa. - M.: Yuun-tens, 2016.



* Eropos, A. C. Peneturop no xumun/ A.C. Eropos. - M.: ®enukce, 2020.

» Kapnios I'.M., Acanosa JI.U., Yepubimona JI.C., IlepeBo3unkoB A.I.:
MeTonnka NOCTaHOBKH M MPU-MEHEHUSI XUMUYECKHUX OIMBITOB HA YPOKax B
00pa3oBaTeNbHBIX YUpPEKACHUIX : MeToanueckoe nmocodue -H. HoBropon:
Hwuxeropoackuiit ”HCTUTYT pa3BUTHs oOpa3oBanus, 2012.

 Kaganosa I'.C. ®opMupoBaHie €CTECTBEHHO-HAYYHOU IPAMOTHOCTH Ha YPOKax
XUMHH U OMOJI0-THH: yueOHO-MeToandeckoe nocodue. - HoBocubupck: M3a-so
HITIY, 2021

» Kauanosa I'.C., baraBuesa T.K., Byrakos B.B., Onapun P.B. Texnomnorus
CMEILIaHHOTO O0YYEeHHs] XUMUU: y4eOHO-MeToquuecKoe nocooue. - HoBocubupck:
W3n-so HI'TTY, 2021

* Ky3pmenko, H. E. Xumus. 2400 3amay 41 MIKOJIBHUKOB M MOCTYITAIONINX B
By3bl / H. E. Ky3sMenko, B. B. Epemun. — Mocksa: J[poda, 1999

* [Tak, M.C. OcHOBBI THAaKTUKN XUMHH: YueOHoe nocooue / M.C. ITak. — CII0.:
N3n-Bo PI'TIY um. A.N.I'epuena, 2004

* [Ipumepnas pabouast mporpaMmma OCHOBHOTO 00IIIero 00pa30BaHUs XUMHUSI
0a30BbIi ypoBeHb ( 151 8-9 K1accoB 001e00pa30BaTEIbHBIX OPraHU3AIINIA) -

Mockaa, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



8 KIIACC

* Poccuiickas a5iekTpoHHas mkosa: Poccuiickas 3J1eKTpOHHAS IKOJIa
(resh.edu.ru)

* Enunas komuekuus nu@poBbIix 00pa3oBaTelbHbIX pecypcoB : (school-
collection.edu.ru)

* Yun.py — HHTepaKkTHBHas 00pa3oBaTesibHas OHJIalH-TUIaT(opma -
https://uchi.ru/

* Cupuyc - https://sochisirius.ru/

* [{udposoii oOpazoBatenbHbIN pecypc ais mkoi SAKnace.py -
https://www.yaklass.ru/

» OenepanbHas nHGopMalonHas cucreMa «EnquHoe okHO gocTymna K
oOpazoBaTeiabHbIM pecypcamy»: http://fcior.edu.ru

* http://edu. 1c.ru Cucrema nporpamm «1C: O6pazoBanue 3.0»

* http://v.SCHOOL.ru bubnnoTeka 371€KTPOHHBIX HATJISAHBIX TTOCOOMI

9 KIIACC

* https://him.1sept.ru/urok I'azeta « Xumusi» u cauT s yunutens «f uay Ha ypok
XUMUN

* http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE
skcniepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
nopTana

* http:// http://www.alhimik.ru Caiit JI.FO. Anuk6epoBoii

* https://chemistry.ru OTKpBITBIA KOJIIEIK: XUMUS



* http://kontren.narod.ru Xumus asns Bcex: yueOHO-MHPOPMATMOHHBINA CalT
* http://bolotovdv.narod.ru Meroaniueckoe 00beTMHEHNE YIUTEICH XUMUU
Ceepo-BocTounoro okpyra ropojia MockBbl

* http://n-t.ru/ri/ps YueOHbIC U CIIPABOYHBIC MATEPUAIIBI IO XUMHUH

* http://www.alhimikov.net [lone3nas nndopmanus mo XuMuu

* http://chemworld.narod.ru Mup xumun

* http://maratakm.narod.ru BuptyanbsHas XuMuueckas 1IKoJIa

* http://chemistry. narod.ru Mup xumuu

* http://www.xumuk.ru CaiiT 0 xumun

* https://www.edu.yar.ru/russian/cources/chem Xumuueckasi cTpaHA4YKa
Apocnasckoro LleHTpa TenekoM-MyHUKaUi U UH(HOPMAIIMOHHBIX CHCTEM B
00pa3oBaHUMU.

* http:// http://www.himhelp.ru YueOHubie 1 cipaBoOYHBIC MaTEpHUAIbI

* http://ru.wikipedia.org/wiki/Xumusa Xumus a1 Bcex: WUTFOCTPUPOBAHHBIE
MaTepHabl IO 00IIIeH, OpraHUYECKON 1 HEOPTAHUYECKOU XUMUHU

* http://school-sector.relarn.ru/nsm Xumus n xu3ap — XXI Bek: HayqHO-
MOITYJISIPHBIN KYPHAJI

* https://elementy.ru/chemistry Duuuknonenus «IIpupona Haykm»

* http://www.chem.msu.su/rus/elibrary SnektpoHnnas 6ubinoTeka yueOHbIX
MaTepuaioB 1o xumuu Ha noprane Chemnet

* http://enutina.ru/blog/50-resursov-ximiya Xumus AJisi BCEX:

WJUTIOCTPUPOBAHHBIE MATEPUAIIBI 10 OOIIEH, OPTaHMYECKOW U HEOPTaHUYECKON



XUMUHN
* http://www.chem.asu.ru/abitur DnexTponHas OuOGIMOTEKA IO XUMUU U TEXHUKE
* http://rushim.ru/books/books.htm DnexTponnast OubiaroTeKa Y4eOHBIX

MaTepHayoB M0 XUMHUH
* http://journal.issep.rssi.ru CopoCoOBCKHIA 00pa30BaTEIbHBIN )KypPHAI: XUMHUS
* https://www.pvg.mk.ru Onumnuana «Ilokopu BopoObeBbI TOpb»

* http://www.hemi.wallst.ru O0pa3oBaTenbHbIN CAUT JJI51 IIKOJLHUKOB « XUMHUSI
* http://www.chem.msu.su 1exTpoHHast OMOIMOTEKA 10 XUMUHU
* https://prosv.ru/subject/chemistry.html aTepHeT-u3nanue nis yaurenei

«EcTecTBEeHHBIE HAYKN
* https://www.hij.ru XKypnan «XumMus 1 5KU3Hb»

* http://chemistry-chemists.com DeKTpOHHBIN KypHaI « XUMUKHU U XUMUSD)
* https://hvsh.ru XKypnan «Xumus B mKosue»

* https://him.1sept.ru/?from=portal Meronnueckas razera «llepsoe ceHTIOps»
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