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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma 1o xuMuM Ma€T MPEACTaBICHUE O LENAX, OOIed cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KiaccaM U CTPYKTYpUPOBAHHE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Yy4€OHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30BaHMS, a TaKKe TPEOOBaHUN K
pesynbratam oOy4eHHs XUMUHU Ha YPOBHE IIeJIei 3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
posib UrparoT GOpMUPYEMbIE XUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAILCHUIX
SHEPrUu U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSITEIBHOW Y4EOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIWMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYYEHMHM XMMHUM OOECHEUYMBAIOTCA CIECHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHnro. CoaeprkaHue CKIAAbIBAECTCS U3 CHCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHMWS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUSI U TTOITYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NPOUCXOJUT C NMPUBIECUYCHUEM 3HAHUU W3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTro MpeaMeTa COCTOUT B POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHnII MHUPOBO33PEHUECKOT0 XapaKTepa, si3blka HAyKH, B TMPUOOIIEHUH K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB U XMMHUYECKUX PEaKIui, B
dbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B TTOBCEIHEBHOM >KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHUpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaoIlIer0o MHUpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeIIbHOCTH;

— ¢opMmupoBaHHEe Y OOydYalOIIMXCA T'YMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XMUMHUUECKHe ypaBHeHusa. Kiaccuduxarms
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SBJICHUI, HAOMIOCHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pa3fEeeHHs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(LIIapOCTEPIKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
NOJIy4eHHUs] Kuciopoda B JjabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE MApHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoJie U B )KU3HU 4YelOBeKa. KpyroBopor BoAbl B IpUpOIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmyeckue U XUMUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenkiarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (rmoxkapa), 03HakoMJIEHUE ¢ 00pa3aMy OKCHJIOB U ONIMCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsS BEIIECTB C PA3IHMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbIUEeM) (BO3MOXKHO  MCIOJIb30BaHHE BHJIEOMATEpPHANIOB), HCCIEJOBaHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUIl
HEWUTpaIu3aluy, NOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aieMenToB JI. WU. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
PU3NYECKUNA CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIHI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaxkTtuku. [[. Y. MeHneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHNUS ).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN]I, ©30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUW U TMOJOKEHUE XUMHUUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIHOJB30BAHMEM  METONa
3JIEKTPOHHOTO OaiaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUsI peaKIUii HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIPOIECCAa JUCCOLMALIMN KUCIIOT, IIEJI0YEH U Coel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKINil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa H
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (0011IMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cyib(paT-HOH.
Haxoxnenue ceppl m €€ COeNMHEHUMH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHHA. A30T, paclpocTpaHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaToB B Kau€CTBE MUHEPAIbHBIX YA0OPEHU.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, (HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUAL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a TJ00AJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3 (deKT. YroiapHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: JKUPaAX, OCNKaxX, yriieBoJax — U UX
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenue. CoequHeHus KpeMHus B npupoze. O61ure npeacTaBieHus 00 okcuae
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TMPOTEKAaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
raJlOr€HOB M WX COEJMHEHHHA (BO3MOXXHO MCIOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHCJIOTBI, U3YYEHUE XUMHUECKUX CBOMCTB Pa30aBIECHHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPHUATIOB), 00pa3liaMu a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHHE M M3YYEHUE CBOWCTB YIJIEKMCIIOTO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHue WIeNOYHBIX METAIOB M HX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B pupoae. Pu3nuecKkue U XMMUYECKUE CBOMCTBA MATHUS U



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEGHHOCTEH B3aUMOJCHCTBUSI OKCHIIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaJIbLK, alFOMUHUS, IUHKA, skese3a (11)
u xenesza (Ill), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpaIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 33/lad Mo Teme «BakHeniue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0’KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMPU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
pemeéTKa, CruiaBbl, (U3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MTOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccaM
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCIIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIeUi0, MOHMMAHMsS 3HAYEHUs XUMUYECKOH HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOH, y4eOHOMCCIIEJOBATENBCKOM, TBOPUECKON U IPYTUX BUIAX AESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XUMHYECKHX SKCIEPUMEHTOB,
CO3/IaHUU Y4YE€OHBIX IPOEKTOB, CTPEMIICHHSI K B3aMMOTIOHUMAaHUIO U B3aMMOIIOMOIIU
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKNE MPEICTABICHNS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIE0BATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs1, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Ipodeccuii 1 TpyJa pa3inyHOTO PoJa,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHHMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMHU, & TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMupOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TIOHITHS (3aKOH, TEOPHsI, TPUHITHUTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHus (MHAYKTHUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ DJJIEMEHTAa), XHMHUYeckas (opMmMylia W YypaBHEHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /1Sl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MTOTYyUYaeMyl0 U3 pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMM W COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON J1€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUPOBaTH CBOM MPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XWMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOrO OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENEHATh LENH JACSITENbHOCTH, IUIAaHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM JCWCTBUM NIPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BHUABI JEITEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
WHTEPIPETALNH, TIPEOOPA30BAHUIO U MPUMEHECHUIO B PA3TUIHBIX YICOHBIX U HOBBIX
CUTYyaIHUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKPBIBATH CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIECTBAa, MOJIb, MOJIApHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOU Ah(EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHHSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyo ¢opmy Illepuomnyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xuMuueckux snmementoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YnuCiIo 3JIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro »3JieMeHTa Mo (opmysne CoeauHEeHMUs,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZ0oBaHMEM, a TaKXKe IMpaBuiaM OOpalleHHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U TPOBOIUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHUIA:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlus, XUMUYecKasi CBA3b, TEIUIOBOM ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTayuInyecKas ), KpucTaInyeckas peeéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHEeNU(PUUISCKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIMBITOB 0 TIOJIYICHHUIO B COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyabdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIUTEIILHOM JEATEIbHOCTH — aHAJIU3
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IIVIAHUPOBAHUE c¢ ykazaHMeM KOJHMYECTBA aKaJeMHYECKHX 4YacCOB, OTBOAMMBIX Ha

OCBOEHHeE Ka)KI0H TeMbl Y4eOHOI0 MpeMeTa, y4eOHOro Kypca, y4e0HOro MoayJisi 1 BO3MOKHOCTb MCII0JIb30BaHUSI

M0 3TOM TeMe 3JIeKTPOHHLIX (HU(POBBIX) 00PA30BATEJbHBIX PECYPCOB, SABJISIOMIUXCHA Yy4eOHO-MeTOAUYECKHUMU
MaTepHUaJIaMu.

8 KJI

ACC

Ne

HaumeHnoBaHue pa3ieioB

KoJsnuyecTBo 4acoB

KoHnTpoJbHbie

IIpakTH4eckue

JuiekTpoHHbIE (HU(POBbIE)

n/n TeM NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 eCTeCTBOSHaHVM 1 5 2 https://m.edso0.ru/YNVJIX660G
MPaKTUYECKON IeATEIbHOCTH
YyeJioBeKa
B
1.2 CHICCTBA 1 XHMHACCIHC 15 1 https://m.edso0.ru/ONNXR1VFO0
peakiuu
Hroro no paszneny 20
Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHUYeCKUX BelleCTB
B .K I
2.1 OIAYX. BHCHOPOA. LORITHE 6 https://m.eds00.ru/DSBORTY30
00 okcugax
B I
2.2 OAOPOA. LIOHITTHE O 8 1 https://m.eds00.ru/5D611Z6PS
KUCJIOTaX U COJIIX
Boga. P I
2.3 o/, TacTBOPBL. LIOHATHE 5 1 1 https://m.eds00.ru/M13I5KJBM
00 OCHOBAHHIX
OCHOBHBIE KJIACCHI
24 HEOPTraHUYECKHUX 11 1 2 https://m.eds00.ru/0T5A5SMOWT

COECTMHEHUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Hroro no pazneny 30

Paznen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumuyeckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XAMHYECKHUX 3JIEMEHTOB /. 7 https://m.edsoo.ru/TCBIBVWFZ

N. MenneneeBa. CtpoeHue

aToMa

Xumuueckast CBS3b.
OKHUCITUTENBHO-

3.2 8 2 https://m.edsoo.ru/F6AOABDPF
BOCCTAaHOBUTCIIbHBIC
peakuu
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

[10 [IPOT'PAMME o8 > 6



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

TEMATHYECKOE IINTAHUPOBAHMUE c¢ ykazaHMeM KOJHYECTBA aKAaJAeMHMYECKHX 4YacOB, OTBOAMMBIX Ha
OCBOCHHE KaKI0H TeMbl Y4eOHOI0 mpeaMeTa, y4eOHOro Kypca, y4e0Horo MoayJisi # BO3MOKHOCTb MCII0JIb30BaHUS
N0 3TOM TeMe 3JIeKTPOHHLIX (HU(POBBIX) 00PA30BATEJbHBIX PECYPCOB, SABJISIOMIUXCHA Y4eOHO-METOAUYECKHUMU

MaTepHuaJiaMHu.
9 KJIACC
KosmmuyecTBo yacos
Ne HaumenoBaHue pa3/ieioB U TeM JyeKkTpoHHBbIE (HU(PPOBbBIE)
Kourpoubnbie  IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3zgea 1. BemecTBO 1 XUMHYeCKHEe peaKul
I1 0 i
1.1 OBTOPCHHE T YIITYDIICHHE SHAMMH 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/eloB Kypca 8 Kiacca
O
12 CHOBHPIC 3aKOHOMePHOCTH 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEAKIIUM
6) .
1.3 HCRTPOTITHHCORAN IMCCOMnATE 8 1 1 https://m.edsoo.ru/KODUR50VV
XVMMHYECKUE PEAKIIUU B PACTBOPAX
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX COeIMHEHUS
2.1 Obuias XapakTepHCTHIA XHMHHCCKIX 4 1 https://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO11ast XapaKTepPUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u 7 1 https://m.edso0.ru/VVOXDOUX2S
UX COECIMHEHUS



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S

OO61mas xapakTepUCTHKa XUMUYECKUX

24 anemeHToB |VA-rpynmel. Yriepona u 8 https://m.eds00.ru/JPJI200VJIX
KPEMHHUU ¥ UX COCITUHCHUS
Wroro no pazueny 25
Pa3zgen 3. MeTaJiIbI M BX COeIUHEHU S
3.1 OO0mue CBOMCTBA METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxneime merayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
B
41 CHICCTEA H MATCPHAML B ARHSHH 3 https://m.edsoo.r/TENBWEF7Y
YeloBeKa
Hroro mo pazueny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVIAHUPOBAHMUE / kajieHgapHO-TeMAaTH4YeCKOe IJIAHUPOBAHME.

8 KIIACC
KoumnuectBo yacos
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE PeCypchbl
padoThI padoThI
[Ipenmer xumuu. Ponb xumuu B
1 YKW3HU yenoBeka. Tena u 1 https://m.edso00.ru/L62DS2CZR
BelIeCTBa
I1
2 OIITHC O METO/ax HOSHATI B 1 https://m.eds00.ru/9ZJAEW050
XUMHH
[IpakTuueckas padora Ne 1
«[IpaBumna paboTsl B
3 1a0opaToOpuu U MPUEMBI 1 1 https://m.edsoo.ru/L5EW4353D
oOparieHus ¢ 1ab0paTOpPHBIM
000pyI0BaHUEM
4 .
4 HCTRIC BEECTRa 1 eMecH . 1 https://m.edsoo.ru/6TME21FW8
CriocoOnl pa3fieneHus cMecei.
[IpakTuueckas padora Ne 2
P .
5 «Pasgencrne cecelt (ka 1 1 https://m.eds00.ru/K3LSSMCRY
MIpUMEpE OYUCTKH MOBAPEHHOM
COJIN)»
6 ATOMBI U MOJIEKYITBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHYECKHUE JIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[IpocTeie U c0KHBIE BEIIECTBA. https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 https://m.eds00.ru/AIMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

3aKOH MOCTOSIHCTBA COCTaBa
BELIECTB. XUMUYECKas
¢dbopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/IMC496F X6

11

OTHOcHuTeNnbHAsA aTOMHAas Macca.

OTtHocuTeNnbHAS. MOJIEKYJISIPHAS
macca.

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
JJIEMEHTA B COETUHEHUN.

https://m.edsoo.ru/GHV58QMVE

13

KomnuectBo BemecTBa. Moib.
MomnsipHas macca.

https://m.edsoo.ru/368UNL5Y?2

14

duznyeckre 1 XUMHUYECKHE

SIBICHUS. XUMHYecKast pcaKknus.

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycnosus
MIPOTEKAHNS XUMUYECKHUX
peaKuui.

https://m.edso0.ru/N6DVNIKQ5

16

3aKOH COXpaHEHMS MAaCChI
BeLIECTB. XUMHUUYECKHE
ypaBHEHHUS

https://m.edso0.ru/M8DS4IHVM

17

BrraucneHus KoJInyecTBa,
MAacchl BEIIeCTBA 110
YPaBHEHUSM XUMHUYECKHUX
peaKuuid.

https://m.edsoo.ru/LUY9U3EQE

18

Kaccudukamnmss xumuaeckux
peakmuii (CoequHEeHNs,
pas3noKeHusl, 3aMeIIeHuUs,
oOMeHa)

https://m.edsoo.ru/L4807LAGB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIii-
sHnuKiIoneauct. O0o0mEeHe 1
CHCTEMAaTH3alUs 3HAHUH

https://m.edsoo.ru/P1IWARH3AB

20

Kontposnbnas padota Nel o
TeMe «BeliecTBa U XUMHUYECKHE
peaKIm

https://m.edsoo.ru/ON62SNERU

21

Boznyx — cmecsk razos. Cocras
Bo3ayxa. Kucinopon — snement
u npocToe BeniectBo. O30H

https://m.edsoo.ru/XONONRN1P

22

OusznuecKue U XUMUIECKHE
CBOMCTBA KHCII0pOa (peakuuu
okucieHus, ropenue). [lonstue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoObl mosryyeHust
KHCJIOPO/Ia B IaOOpaTOpUH U
MPOMBIIUIEHHOCTH.
[Tpumenenne Kucmopoaa

https://m.edsoo.ru/\VJWB6A2RD

24

TennoBoit 3¢ ekt xumMuueckoit
peaKIyu, IOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U DHJIOTEPMUIECKHIX
peaKImsIx

https://m.edsoo.ru/PNMKJZHKX

25

Tomnuso (HedTh, yroib u
MeTaH). 3arps3HeHHE BO3/yXa,
CIOCOOBI €T0 MPEIOTBPAIICHHS

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas padora Ne 3 o
teme «llomydyenue u codbupanue
KHUCJIOPOAa, U3yUCHUE eTO
CBOMCTB»

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

Bomopon — anemeHT u nmpocToe
BemecTBo. Haxoxxenue B
pupoJie

https://m.edsoo.ru/WD392ACWB

28

Du3nyecKue U XMUMUYECKHE
CBOMCTBA BOAOPOJA.
[IpumeHenue Bogopoaa

https://m.edsoo0.ru/0SZ28459R

29

TloHsaTHE O KHCIIOTAX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI 1motyueH s BOAOPOa
B 1aboparopun

https://m.edsoo.ru/C9TO9UCIP

31

[IpaxTuueckas padora Ne 4 o
teme «llomydyenue u cobupanue
BOJIOPOAA, U3YYEHHE €TO
CBOMCTB»

https://m.edso00.ru/SS3WAX33K

32

Mounsipabiii 00BEM razoB. 3aKoH
ABorazipo

https://m.eds00.ru/M3KS0O10DQ

33

Brruncienus o0néma,
KOJIMYECTBA BEIECTBA rasa I1o
€ro U3BECTHOMY KOJINYECTBY
BEIIECTBA U 00BEMY

https://m.eds00.ru/MXGOY304M

34

Breruucienus 005EMOB ra3oB IO
YPaBHEHMIO pEaKLUA HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIIEHUH
ra3oB

https://m.edso0.ru/9TQ8AXABY

35

dusnueckre U XUMHYIECKHE
CBOMCTBA BOJBI

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBauuii. [Tousarue 00
WHMKATOpax

https://m.edsoo.ru/IXB2W6I1VL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

Boga xak pactBopuTenb.
Hacepimenasie u
HEHACHIIICHHBIC PACTBOPHI.
MaccoBas 10J14 BEleCTBa B
pacTtBope

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTuyeckas padora Ne 5 o
teme «IIpurorosnenue
pacTBOPOB C ONPEAEIEHHOM
MAaCCOBOM J0JIe paCTBOPEHHOTO
BEIIECTBA

https://m.edsoo.ru/M\WXUKPAUOA

39

KonTponbnas padora Ne2 no
teme «Kucnopon. Bogopog.
Bonma»

https://m.edso0.ru/JM7935DRY

40

OKcHabl: COCTaB,
KkiaccuduKalys, HOMEHKIIATypa

https://m.edso0.ru/5TFSJINAY

41

[TonydyeHue u XuMHUECKHE
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OcCHOBaHUS: COCTaB,
KJ1accuukanms, HOMEHKIJIaTypa

https://m.edsoo.ru/5U397HU5SC

43

HonyquHe U XUMHNYCCKHUC
CBOMCTBA OCHOBAHUI

https://m.edso0.ru/GD9A28ROE

44

KucmoTsr: cocTas,
KJ1accuukanms, HOMEHKIJIaTypa

https://m.edsoo.ru/Q6U4WEBK?Y

45

[Tonyuenne u XuMU4IeCcKre
CBOICTBA KHUCJIOT

https://m.edsoo.ru/Z2GCRN45W



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue):
HOMEHKJIATypa, CIIOCOObI
MOJIy4EHUs, XUMUYECKUE
CBOICTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[TpakTrueckas padota Ne 6.
Pemrenne skciepuMeHTAIBHBIX
3a1a4 o Teme «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COEIUHECHUIN»

https://m.edsoo.ru/58D13JF7V

48

['eneTnyeckas CBSI3b MEKIY
KJIaCCaMH HEOPTaHHUYECKUX
COCTUHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O00011IeHNE U CUCTEMATU3AIUS
3HaHUM

https://m.edso0.ru/S7TBUOEEYN

50

KonTtponsHas padora Ne3 no
TeMe "OCHOBHBIE KIIACCHI
HEOPraHUYeCKUX COeqMHEHUI"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKU
KJIacCU(UKALUU XUMHUYECKUX
anemeHToB. [IoHsTHE O rpynIax
CXOJHBIX JJIEMEHTOB

https://m.edsoo.ru/CO0V3CC214

52

[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XAUMHUYECKUX d1eMeHToB /I, M.
Menneneena

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuonsl, rpynmsl, MOATPYIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Crtpoenune atomoB. CocTaB
aTOMHBIX saep. M30Toms!

https://m.edsoo.ru/IMUDOMR5H



https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H

55

CtpoeHue 2JIeKTPOHHBIX
000JIOYEK aTOMOB DJIEMEHTOB
[Tepuonuueckoii cucremsi /. U.
Meunneneena

https://m.edsoo.ru/T95YNV8B2

56

XapaKTepUCTUKAa XUMUUYECKOTO
3JIEMEHTA 110 €r0 MOJIOKEHUIO B
[Iepnonnueckoii cucreme /1. U.
Meneneena

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuonnyeckoro
3aKOHA Ui pa3BUTHUS HAYKU U
npaktuku. J[. 1. MenneneeB —
yuE€HbIH, IeAaror U rpaxJJaH|uH

https://m.edso0.ru/SZD8XEQ0P

58

PesepBHrlit ypok. O60011eH1E 1
CUCTEMaTH3aIUs 3HAHHUH /
Bcepoccuiickas nmpoBepouHas
pabota

https://m.eds00.ru/ZCQTRP0O8Y

59

KonrtponbHas pabora Ne4 o
TeMe «CTpoeHHe aroma.
XuMuyeckas cBsizb» /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/FTIZF99WF

60

DIIEKTPOOTPHULIATENBHOCTh
ATOMOB XUMHNYECCKUX DJICMCHTOB

https://m.edsoo.ru/HZA110EDS8

61

HNonnas xumMudeckas CBsI3b

https://m.eds00.ru/3SY1RJKVI

62

KoBasienTHas nonsipHas
XUMHUYECKasl CBS3b

https://m.edso0.ru/EOL3MT2AE

63

KoBanentHas nenomnsipHas
XUMHUYECCKas CBA3b

https://m.edsoo.ru/9YVR3FUXI



https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI

64 CreleHs OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM6E6
0 -

65 KHCITHTEIRHO 1 https://m.eds00.ru/ZXNCA7DOZ
BOCCTaHOBHUTEJIbHBIC PEAKIIMH

66 OKUCINTENN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHbIil ypok. O600111IeHIE 1

67 CHCTEMATHSAMHA SHAHMIH TI0 1 https://m.edsoo.ru/4ARH7M35NF
teMe «CTpoeHHE aToma.
XUMHAYECKAS CBA3bY»
P i . 0600

68 CSCPBHEI YPOK © iﬂeHHe 1 1 https://m.edsoo.ru/7TDNRBZ948
cHCTEMAaTH3alus 3HAHUI

OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

IHOYPOYHOE IIVIAHUPOBAHMUE / kajieHgapHO-TeMAaTH4YeCKOe IJIAHUPOBAHME.
9 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

[Iepnonnueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMHUYECKUX
3JIEMEHTOB NEPBBIX TPEX
NIEPUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMECHKJIaTypa
HEOPTaHMYECKUX BEIIECTB.

https://m.edsoo.ru/WTO1IWRA2Q

Buner xummudeckoit cBSI3U U
THUMBI KPUCTATUTMYECKHUX
pEmETOK.

https://m.edsoo.ru/UI4Y5CFRV

KonTponbnas paborta Nel no
teMe «lloBTOpeHne n
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3ziesoB Kypca 8 Kaccay

https://m.edso0.ru/J4X8ZN212

Knaccudukanus xumuaeckux
peaKui 1o pa3InYHbIM
IIPU3HAKaM.

https://m.edsoo.ru/X8XAE7E2J



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J

ITonsarue o CKOpOCTH
XUMHYSCKOM pEaKknuu.
IToHsTHE O TOMOT€HHBIX B
TCTECPOICHHBIX PCAKIUAX

https://m.edsoo.ru/6VLXCYY7N

[TonsiTHE 0 XUMUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIOIIME HA CKOPOCTh
XUMUYECKON PEAKLUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

https://m.edsoo.ru/H4FH7NZNM

OKHUCITUTENBHO-
BOCCTAHOBHUTEIJIbHBIC PEAKIINU

https://m.edso0.ru/648V11026

10

Teopust MEeKTPOTUTHUECKOM
nuccoranuu. CUiabHbIE U
CI1a0bIe ANEKTPOIIUTHI

https://m.edso0.ru/2KCYCLZ16

11

HonHbIe ypaBHEHUS peakLuil

https://m.edsoo.ru/VN2SBIN1R

12

XHUMHUYECKHE CBOMCTBA KUCIIOT
1 OCHOBaHHUM B CBETE
MpeJICTaBICHH 00
AIIEKTPOJIUTHYECKON
JTMCCOIAITAH

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYECKUE CBOMCTBA COJIEH B
CBETe MpeCTaBlIeHU 00
BIIEKTPOJIUTHYECKON
JUCCOLIMAIIUU

https://m.eds00.ru/ETD5QTS4G

14

[TonsTHE O TUIpONH3E CONEH

https://m.edsoo.ru/9JFRAVESW

15

O0001eHre U CUCTEMATU3 AL
3HAHUU

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuueckas padota Ne 1.
«Pemenune
SKCIIEPUMEHTAIBHBIX 3a7au»

https://m.edsoo.ru/7VXTFHIT4

17

Kontponbnas pabora Ne2 mo
TeMe «IIEKTPOIIUTUYECKAs
aucconranus. XuMUYECKue
peaKIu B pacTBOpax»

https://m.edsoo.ru/9RKLZDNUX

18

OO61as xapakTepucTUKa
rajoreHoB. XuMHYECKHE
CBOIICTBa Ha MPUMEPE XJIOpa

https://m.edsoo0.ru/NNYKYZF12

19

XmopoBogopoa. CossiHast
KHCJIOTa, XUMHNYCCKHUEC
CBOWCTBA, MOJTyYCHHE,
pUMEHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTtuyeckas padora Ne 2 o
teme «[losmyueHue conssHou
KHUCJIOTBI, U3yYEHHE €€
CBOWCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brruucnenus no ypaBHEHUSIM
XAMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB JaH B
H30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO61mas xapakTepucTHKa
anemeHToB VIA-rpynmnsl

https://m.edsoo.ru/VMWKERSEP

23

AnoTponHbie MOIUMUKAITIN
cepbl. Haxoxnenue cepsl 1 e€
COEMHEHUI B IIPUPOJE.
XHUMHUUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBoaopo1, CTpOCHHUE,
bu3HYecKre U XUMHUIECCKHE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcunpl cepol. CepHas

KHUCII0Ta, GU3NYECKUE U
XHUMHUYECKHE CBOMCTBA,

MIPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIIUH,
JIeXKallKue B OCHOBE
IPOMBIIIJICHHOTO CItoco0a
IIOJIy4EHUS CEPHON KUCIIOTHI.
XHMHYECKOE 3arpsiI3HEHUE
OKpYXKaroIllen cpesbl
COCIMHEHUAMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

BrIuncinenne MmaccoBor 10aH
BBIXOJA IIPOJYKTA PEAKLIUU

https://m.edsoo.ru/HSJE186WN

28

OO0mrast xapakTepuCcTHKa
aneMeHToB VA-rpynisl. A30T,
pacnpocTpaHeHue B IPUpPOJIE,
buznyecKkue 1 XUMHUYECKHEe
CBOMCTBa

https://m.edsoo.ru/\WAHRMB976

29

AMMHUak, ero ¢puznyeckue u
XHUMHYECKHE CBOMCTBA,
MIOJIyYE€HUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYE5SF13

30

[TpaxTrueckas paborta Ne 3 o
teme «llonmyueHne ammuaka,
W3yYEHHE €ETO CBOWCTB)

https://m.edsoo.ru/JORP64IFJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A3oTHag KHcoTa, eé
bu3HYecKre U XUMHUIECCKHE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3oBaHue HUTPATOB U
COJIE aMMOHUS B KQYECTBE
MHUHEPAJIbHBIX Y100pCHHA.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKaIOILEeH Cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxcun pocdopa (V)
u GocopHas KUCIOTa,
bu3ryecKre ¥ XUMUYECKHE
CBOMCTBA, MOJyYCHHUE

https://m.edso00.ru/GDQJSO3WP

34

Hcnonb3oBanue Gocdatos B
Ka4yecTBE MUHEPAIbHBIX
ynoOpeHuit. 3arps3HeHue
MIPUPOIHOM cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

VYrnepon, pacnpocTpaHEHUE B
npupoje, Gpu3zndeckue u
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuapl yraepojaa, ux
bu3nUecKre ¥ XUMHUECKHE
CBOMCTBA. DKOJIOTHUCCKIE
po0JIEMBbI, CBSI3aHHBIC C
okcusom yriepoaa (1V)

https://m.eds00.ru/OXQAPGNCF

37

VYroanHasg KUCIIOTa U €€ COJIN

https://m.edsoo.ru/OHQHDGIPA

38

[IpaxTuueckas padora Ne 4 o
teme "[lonydyeHne yriekucnoro

https://m.edsoo.ru/G2HZXQGC8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

raza. KauectBeHHast peakiust
Ha KapOoHaT-uoH"

39

HCpBOHa‘IaJ'IBHBIG IOHATHS 00
OpTraHNM4YC€CKUX BEIICCTBAX KaK
0 COCIMHCHMX YII€poaa

https://m.edso00.ru/30T1Z2109Z

40

Kpemuuii u ero coeiuHeHust

https://m.edsoo.ru/75JXNHO0I8

41

[TpakTuueckast paborta Ne 5.
Peuienne skcnepruMeHTaIbHBIX
3a7a4 no reme «BaxHeimue
HEMETAJUIbl U UX COCAUHEHHUS

https://m.edsoo.ru/O7ES8DOD7Z

42

KonTponpsHas padora Ne3 mo
TeMe «Baxuenmine HeMeTaIbl
1A UX COEIUHEHUS

https://m.edso00.ru/S85J9UGH3

43

OO61as xapakTepucTUKa
XHUMUYECKHX DJIEMEHTOB —
MeTauioB. MeTamndeckast
CBSI3b U METaININYeCcKas
KpUCTaJUTMYECKasl pelIéTKa.
dusznueckre CBOMCTBA
METAaJIOB

https://m.edso0.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA
METAaJIJIOB.
DIIEKTPOXUMUYECKHAN P
HaIpsKEHUN METaJNIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61mure crnocoOb! MOTyYeHUs
MeTauioB. CIuiaBbl.
Boluncnenus no ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH

https://m.edso0o0.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

OJIMH U3 PEareéHTOB COACPKHUT
npuMecu

46 [TonsiTHE O KOPPO3UU METAJLIOB https://m.edsoo.ru/4AFIGDOWOW

47 IlemouHbIe MeTaILIIbI https://m.edsoo.ru/X1B4BPUW?2
O

48 KCHRT H THAPORCHIIST HATPHA https://m.edsoo.ru/Q4DX0G3U9
U Kaus

49 HlenquovaeMenLHHue METAILIbL https://m.edsoo.ru/REOCDYO0K6
— KaJIbLUNA U Marduii
B N

50 HHCHIITHE COCHMHCHHA https://m.edso0.ru/CJR96CMZA
KaJIbLUS

000

51 6o IEIeHHe 1 CHCTeMaTH3at https://m.edso0.ru/O5PXGG1BE
3HAHUNI

52 SCTKOCTE BOJE! | CLIOCOOET &8 https://m.edsoo.ru/WFMBFTTTP
yCTpaHEHUS
[TpakTtuyeckas padora Ne 6 o

53 teMme "KECTKOCTL BOIEI U https://m.edsoo.ru/NFIROKB8J
MeTO/Ibl €€ ycTpaHeHus "

54 AroMuHUR https://m.edso00.ru/9ZJ8RD1TV

55 AMQOTEpHEIE CBOHCTBA OKCHAA hittps://m.eds00.ru/NISKI110J5
U TUAPOKCHUA

56 Keneszo https://m.edsoo.ru/F20NJR5SR

57 OKCHIEL, THIPOKCHB! 1 COTH hitps://m.eds00.ru/IRTUBLAMP
xenesa (1) u xenesa (I11)
00600

58 © HjeHHe 1 eucTeMathsani https://m.edsoo.ru/NAON6HGKZ
3HAaHUHU
IT 6ota Ne 7.

59 paKTiHeckas pabota A2 https://m.edsoo.ru/ZN7G0QSMX

Pemrenne OKCIICPUMCHTAJIBHBIX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

3a7ad4 1o teMe «Baxuenniue
METAJUIBI U UX COSIUHEHUS

60

Brruncnenus no ypaBHeHUsAM
XUMHUYECKHUX PEAKLMH, €CIIN
OJIMH U3 PEAreHTOB J1aH B
U30BITKE WU COACPIKUT
npuMecu. Beraucienuns
MacCOBOH JOJIM BBIXOJa
IIPOJIYKTa PEaKLIUH

https://m.edsoo.ru/AYD2HE5SIY

61

O0001eHUE U CUCTEMATU3 AL
3HAHUI

https://m.edso0.ru/B8TO9VTKOP

62

KonTtponpsHas padora Ne4 mo
Teme «BaxHeiie MeTaubl 1
UX COCTUHECHUS

https://m.edsoo.ru/703C804GN

63

BemecrBa u maTepuansl B
MOBCEIHEBHON XU3HHU
yeJloBeKa

https://m.edsoo.ru/OF132JMTO0

64

XUMHUECKOE 3arps3HEHNE
OKpPY’KaroIllen cpebl

https://m.edsoo.ru/QANGYEYQI

65

Posib xuMuu B pereHnu
9KOJIOTHYECKUX MpobdIemM

https://m.eds00.ru/180Q203Y 28

66

PesepBHrIit ypok. O600IICHHE
¥ CHCTEMAaTH3aIys 3HaAaHUH

https://m.edsoo.ru/DT1BAS5U4

67

Peseprubril ypok. O60611eHIE
¥ CHCTEMAaTH3aIns 3HAaHUH

https://m.eds00.ru/P52TJZNXV

68

PesepBHbIil ypok. O600611IeHIE
U cUCTEMAaTH3allis 3HaHUH

https://m.edso0.ru/TMK36TJZG



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06pa303a1mﬂ

1

11

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

pPacKpblBaTh CMBICII OCHOBHBIX XHUMHYECKHMX [OHSATHI: aToM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CI0XKHOE
BEIIECTBO, CMECh (OJAHOPOAHAs M HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAsI aTOMHAs M MOJEKYJspHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas J0JI1 XUMHUYECKOIo
3JIEMEHTa B COEIMHEHUH, MOJIIPHBIN 00BEM, XUMHUECKasl peaKiiys,
KJaccupUKalMsg  peaklUuid: peaklUd COCAMHEHHUS, peaKluu
pa3oKeHUs, peakUuu 3aMeLIeHMs, peaknuuu oOMeHa, 3K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3(ddeKT peakuuu, pacTBop,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

1.2

1.3

UJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKUX IOHATUN U
MIPUMEHATH ITH ITOHATHS IIPU ONMCAHNUU BEUIECTB U UX NIPEBPALICHUI
MCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (PopMys

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ

14

PACKpbIBATH CMBICII 3dKOHOB COXpaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI0 YYCHHA, 3aKOHa

ABoraapo

1.5

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

COCINHCHUAX

1.6

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCaKIHUU (HO qucily U COCTaBy

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMI0BOMY 3D (DEKTY)

1.7

BBIUUCIISATH OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJIIPHYIO MaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYUCIIATE MACCOBYIO JOJHO XHUMHYECKOI'O 2JIEMEHTA I10 (l)OpMYJ'Ie

COCIUHCHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHHE, OKCHEPUMEHT  (peajabHbIi U
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT WHX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMHUUYECKUX

npeBpameHm‘/’I B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUCHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAAa M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIAKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIHUTENLHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX TOHSATHH: AApO aroMma,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTalnb, paguyc aToma,




XAMUYECKAsl CBSI3b, MOJISIPHAS W HEMOJISIPHAsT KOBAJIEHTHAs CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX JJIEMEHTOB: pa3linyaTh IMOHSATHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoamueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucteme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-I€HI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB u 3apiag dapa, 06]]_[66 YHUCII0

AJIEKTPOHOB U pacnpeiesieHUue X MO0 IEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHb OKHCJICHHA  3JJICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

3.7

OIIPCACIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKknus»

11

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX MOHSATHUN: pPacTBOP,
OJICKTPOJHUTBI, HEIJICKTPOJIHUTEI, SJICKTPOJIUTUYCCKAad AUCCOLUAINA,
peaKkiuu MOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peakiuu,
OKHUCIUTCIbHOBOCCTAHOBUTCIIbHBIC pcaKkuuu, OKHUCIHUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE U BOCCTAHOBIICHHE, aJIOTPOIHS,

aM(pOTepHOCTh, XHMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAsi,




1.2

MeTaJlIn4yecKas), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPAaBHEHMsI HJIEKTPOJIUTUYECKON IUCCOLMALUN KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUI
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCca dTHUX PeaKkLui
MIPOBOJUTH PAcU€ThI 10 YPaBHEHUIO XUMUYECKOHN peakuuu

ITo Temam: «Hemetamnbl U UX COEAMHEHUs» M «MeTalbl M HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W cHenuduyecKue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CI0XKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBAI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUIIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJIHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUCHUI0 U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTo ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIIO3HABATh OIBITHBIM MYTEM XJIOPHUJI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THIIPOKCUANOHBI, KATHOHBI aMMOHHSI, HOHBI M3YYEHHBIX METaJUIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB

ITo Teme: «XuMUSA U OKpYXKaIOLIas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux monsaruit: [IJK

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

[IPUMEHATh OCHOBHBIC OIEPAIlMK MBICIUTEILHON IEATEIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHWE, O0000IIeHHEe, CHUCTEeMATH3AIHIO,
BBISIBIICHUE [PUYUHHO-CICIACTBCHHBIX CBSI3€H — JUIS H3YUYCHHS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I; eCTeCTBeHHOHay‘-IHbIe
METOBI IMO3HAHHMS — HAONIOJCHHE, M3MEPCHHE, MOJCIMPOBAHUE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

IIepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumun. Ponp XMMHM B KU3HU Ye€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHO€ COCTOSHUE

BCIICCTB

ITousTue o METOJaXx IIO3HAaHUA B XUMHH. Yucteie BE€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmeceint

13

1.4

ATOMBI U MOJICKYIJIBI. Xumnueckue saeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTie U c0KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHOocuTenbHA MOJIEKYJIsIpHas Macca. MaccoBass J0J1  XUMHYECKOTO

9JICMCHTAa B COCAMHCHHUU

1.5

1.6

KomnuectBo BemectBa. Mose. Mousipaast macca. B3auMoCBsI3b KOIMYECTBA,
Macchl M YHMCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacdérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

Pu3znyecKre U XMMHAYECKHE SIBICHUSA. XUMUYECKas peakuus U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  Macchl  BeUIeCTB.  XMMHMUYECKHE  ypaBHEHUS.
Knaccudpukanus XuMHYECKHX  peakuumid  (COeAMHEHHUs,  Pa3JIOKEHUs,

3aMelieHus, 0OMeHa)

1.7

XUMHYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOHM MOCYyAOW, C
npaBuIaMu paboTHI B TabopaToOpuu U puéMamMu oOparieHus ¢ J1abopaTopHbIM
o0opysoBaHHEM, W3YYCHHE M OmHucaHue (U3MUECKUX CBOHCTB 00pa3lioB
HEOPTraHWYECKHX BEIIECTB, HaOmoAcHUe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJ1a, PACTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aMIMOJICHCTBHE MeNla C KHUCJIOTOW) SIBJICHHM, HAONIOJIEHWE U OIHCaHUE
MPU3HAKOB TMPOTEKaHWA XHMMHUYECKHUX peakiuil (paszfnokeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHE Kee3a C paCTBOPOM




coym meau(1l), n3ydenne cnoco0oB pasziesIeHUs CMecei (C TOMOIIBIO MarHUTa,
bunbpTpOBaHME, BBHIAPUBAHKE, TUCTUILIALMS, XpoMarorpadus), TpoBeIcHUE
OYUCTKM TOBAPEHHON COJIM, HaOJIOJICHHE | OIHCAaHHE pPEe3yIbTaToB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoJeJIeld MOJIEKYI (II1apOCTEePKHEBBIX )

Baxneimme IpEACTAaBUTCIIN HECOPTAaHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sieMeHT U mpocToe
BemecTBo. Haxoxxaenue Kuciopoaa B mpupoae, pusnuecKkue 1 XUMHUECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnoponaa. CrocoObl
MOJy4eHUsI KHUCIOpOoAa B JabopaTopud M TMPOMBINUIEHHOCTH. KpyroBopor

Kucnopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

2.2

TermnoBoit ekt XuMudeckol peakiuu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUe

BO31yXa, YCUJICHUC ITAapHHUKOBOI'O 3(1)(1)CKT21, pa3pyui€Hue 030HOBOI'O CJI0s

2.3

2.4

2.5

Bozmopox — anemeHt u nipocroe BelecTBo. HaxoxeHre Bogopoa B Mpupo/e,
du3uYecKue W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnotse! u conu
Mounsipablit 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM

dusnyeckue CcBoWcTBa BOAbBL. Boaa kak pactBoputenb. PacTBOpHI.
HacellieHHble 1 HEHACBILLEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs 1oy BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpOB B NPUPOZAE U B KU3HM 4deloBeka. Kpyrosopor
BOABl B IMpHUpoAE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa M OYHUCTKA

MMPUPOAHBIX BOJ

2.6

2.7

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuapl. Knaccudukarms
OKCHJIOB: coJjieoOpa3yomue (OCHOBHbIE, KHCIOTHBIE, aM(oOTepHble) U
HeconeoOpasyronie. HomeHnknaTypa okcuaoB. @uU3NUECKHe M XUMHYECKUE
CBoOIiCTBa OKCHAOB. [loryueHne okcu0B

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHUs. HomenknaTypa ocHoBaHu#. @U3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucnor. dusndeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psan aktuBHocth MetayuioB H.H. Bekerosa.

ITony4yenue kucior




2.9

2.10

2.11

Comu. Homenkiarypa coseil. ®uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

ITomy4yenue conen
['eHeTnyeckas CBsI3b MEXAY KJacCaMHU HEOPraHUUECKUX COCIUHEHUN

XUMUYECKUN OSKCIEPUMEHT: KAuYE€CTBEHHOE OIPEAEICHUE COAEpKaHUA
KHCIIOpOJia B BO3JlyXe, MOJlyueHue, coOupaHue, paclio3HaBaHUE U M3y4CHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHUS U MPEKpallleHUs TOpeHus (1okapa), 03HAaKOMIICHHUE C
o0pa3llaMyd OKCHZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOWpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEHHUE), B3aUMOJICHCTBUE
BOJZIOpOAA c OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIOB), HAOIOIeHHEe OO0pa3IOB BEUIECTB KOJIUYECTBOM | MOIIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAcTBOPEHHS BEIIECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C ONPENEIEHHON MacCOBOM
JIOJIE pAacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBUE BOABl C METAJIAMH
(matpueM u KanpliieM) (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPUANIOB),
OIPEJEJICHUE PACTBOPOB KHUCIOT M IIEJIOYEH € IOMOIIBK) HHIUKATOPOB,
UCCIIeIOBaHNE OO0pPAa3I[OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIacCOB,
HaONIOJICHUEe WM3MEHEHUsS OKpacKh HWHIAMKATOPOB B PAaCTBOpax KHUCIOT H
nienouel, n3yuenue B3aumozeiicTeus okcuna meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C MCETaJlllaMH, peaKum?I HGfITpaHHSaHHH, IMOJIY4YCHHEC
HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUME OJHOTO METaJUla JPYTUM U3
pacTBOpa COJM, PEUICHUE YKCHEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «Baxunenime

KJIaCCbhl HECOPTaHNYCCKUX COE€TUHECHUI

3.1

[lepuonnueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.M. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

[lepBble MONBITKM KiIacCUPUKAIUU XUMHUYECKUX 3yeMeHTOB. [loHstue o
IpyMNIax CXOAHBIX 3JEMEHTOB (ILEIOYHBbIEC U IEJIOYHO3EMENbHbIE METallbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U THAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. Ilepmoanueckas cucTeMa XMMHUUYECKHX 3JIEMEHTOB
HAW. MenneneeBa. KoporkomepuogHas # JJIWHHONEPHOIHAS (OPMBI
[lepuoguueckoit cucrembl xumuueckux odneMeHtoB J[.M. Menneneesa.
ITepuoapsr u rpynmnbl. @U3UYECKUI CMBICI MOPSIKOBOrO HOMEpA, HOMEPOB

nepruoaa U rpymriibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenune atomoB. CocTaB aTOMHBIX sanep. M3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK AaTroMOB TMepBbIX 20 XUMHYECKUX DIEMEHTOB
[Tepuoanueckoii cucremsl .. MenaeneeBa. XapakTepucTHKa XUMHYECKOTO

3JIEMEHTA MO ero noyuoxeuuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI pajJnyca aTOMOB XHMMHYECKUX HJIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyInaM M IepHoJaM.
3nauenue [leproauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. [[.M. MenpaeneeB — y4€Hbli u

IrpaXKJIaHUH

Xumuueckass cBs3b. KoBajeHTHass (MOJsipHAsT W HEMOJSPHAsi) CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTL XMMHUYECKHX 3JIEMEHTOB. MlOHHAs CBS3b

3.6

3.7

Crenenb okuciieHnus. OKHCIIMTEIFHOBOCCTAHOBUTEIIbHEIC pE€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHUYECKUM OKCIICPUMCHT: HU3YYUYCHUC o6pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHUMOJCHCTBHEC THAPOKCHAA TMHKAa C PacTBOpaMH KHCJIOT H
Iuenoqeﬁ, MMPOBEACHUC OIIBITOB, HITFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (ropeHue, peakliuu pas3iokeHNs, COETUHEHU)

9 KIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuUuecKas pcaKknusi. HOBTOpeHI/Ie

11

Ilepuoanueckuii 3akoH. Ilepuogumueckas cUCTEMa XUMUYECKUX JJIEMEHTOB
.M. Menneneea. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUSI U HUX
COEJIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTECMC U CTPOCHUECM UX aTOMOB

1.2

CTpoeHue BelIecTBA: BHUIbl XUMHUYECKON CBSI3U. THIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKON
peméTKkn W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB (MEXIyHApoAHas U TpUBUAIbHAs). XHUMHUECKUE
CBOICTBA BEILIECTB, OTHOCSUIMXCS K Pa3JIMYHBIM KjacCaM HEOPraHUYECKUX

COCHHHGHHﬁ, IFCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB




13

Krnaccudukanus XumMu4decknx peakuyii o pa3IudHbIM IpU3HaKaM (10 YHCITY
U COCTaBY YYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QeKTy, 1o
U3MEHEHHIO CTENCHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTMIO Karajau3aTopa). OK30- M DJHJIOTEPMUYECKHE DPEAKIHH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

14

1.5

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUECKHX peakuusx. [lonsrtue o
FOMOTEHHBIX M TETePOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOpPbI, BIUSIONIME HA CKOPOCTh XMUMHUYECKON pEaKIuu U

IMMOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M AUCCOLMAIIMH BEIIECTB C PA3TUYHBIMHU BUIAMHU
XUMHUecKol cBs3u. CreneHs guccoruanii. CuiabHbIE U cadbIe QIIEKTPOIUTHL.
Peakiiun monHoro oomMeHa. Y cnoBusi IpOTEKaHUsI PeaKIIMid HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW U COJEH B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOIHaIu. KauectBeHHEIC PCaKIIMU Ha NOHBI. Ilonsatue o THuapOJInN3C colen

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSAMHU KPHUCTaJUIMYECKUX
PELETOK HEeOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJUloB (rpaduta u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJa HATPHUs); UCCIETOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMMYECKOW peaKkIMH OT BO3ACUCTBHUS PA3NUYHBIX (DAKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPOMPOBOJHOCTH  PACTBOPOB  BEILIECTB, Ipoliecca
JUCCOLMALMN  KHUCJIOT, MIeJo4Yed U coled (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKaHUs peakIii HOHHOTO 0OMeHa (00pa3oBaHKe OCa/lKa, BbIJICIIEHUE Ia3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HMPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX Peakluil (ropeHne, peakliuu pa3IoKeHHs, COSJMHEHNU);
pacro3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KadeCTBEHHBIX

peakuyii Ha MOHBI; PELICHUE SKCIIEPUMEHTAJIBHBIX 3a1a4

Hewmeranner n ux COCIUHCHUA

2.1

OO0mass xapakrepucTuka TramoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrpoeHue u (u3MUeckue CBOICTBa




MPOCTHIX BEIIECTB — raJIOreHOB. XUMHUUYECKHE CBOMCTBAa Ha MPUMEpE XJIopa
(B3auMo/ielicTBUE ¢ METalllaMi, HEMETAJIaMH, 1el1049aMH). XJI0POBOJOPOI.
ConsiHast KMCJIOTa, XHMHYECKHE CBOWCTBA, IMIOJIY4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiopa M XJIOPOBOJOPOJA HAa OPraHU3M 4YesoBeKa. BaxkHeimue

XJIOpUAbI U NX HAXOXICHUC B IIPUPOJLC

2.2

2.3

2.4

OO6mras xapaktepuctuka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3uveckre CBoicTBa
NPOCTHIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpPOJIa M cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHHE,
buznueckue u XxuMuueckue cBoicTBa. OKCHABI CEpbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3MUECKUE M XMMHYECKHE CBOWCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIIOT U cnenuduueckie). XuMHUUECKUe
peaKIuy, JexKalue B OCHOBE MPOMBIIUIICHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAs] peakuus Ha
cynbhar-uoH. HaxoxaeHnue cepbl U €€ COSTMHCHUN B MPUPOJIC. XUMUICCKOE
3arps3HEHUE OKPYKAIOMIEH Cpellbl COCTUHEHUSMHU Cephl (KUCIOTHBIC JOXKIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

OO6mass xapaktepuctuka 31aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHCIeHUs. A30T, pPacIpoCTpaHEHHE B
npupoe, pusndeckrue u XuMudeckue cBoiicTBa. KpyroBopor azora B mpupoe.
AMMuak, ero ¢u3MuecKue U XHUMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
npumeHenrne. Coi aMMOHHS, WX (PU3MYECKHEe W XHMHUYECKHE CBOWMCTBA,
npuMeHeHue. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THas KHCIIOTa, €€
noyrydeHue, Gu3ndecKre ¥ XMMUYECKHe CBOMCTBA (0OIIHMe KaK MPEACTaBUTENS
KJlacca KHCIOT W crnenuduueckue). lcmonp3oBaHHe HUTPATOB M CoONei
aMMOHHSI B Ka4eCTBE MHUHEPAIBHBIX yIOOpeHHH. XHMHUYECKOE 3arps3HCHUE
OKpYXKAroIIel Cpebl COCTMHEHUSIMU a30Ta (KUCIOTHBIC I0XK/IU, 3arpsi3HEHUE

BO3/yXa, MOYBBI U BOJJOEMOB)

docdop, amnoTponnsie MoguduKau Gochopa, GU3NIECKUe U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, (usmdeckue u
XMMUYECKHEe CBOICTBa, monyyeHue. Mcnonp3oBanue (ochaToB B KadyecTBE

MUHEpaIbHBIX yI00pEHUI

2.5

O6mas xapaktepuctuka 37JeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapPaKTCPHLIC CTCIICHU  OKHUCIICHUA. Vrnepo;[, AJUIOTPOITHBIC

Moau(pUKaMK, pacHpoCcTpaHEHUE B Hpupone, (GU3NYECKHe U XHUMHUYECKHE




2.6

cBoricTBa. Ancopomus. Kpyrosopor yriiepona B npupoze. Okcubl yriaepoa,
X (pu3MYeckre U XMMUYECKHE CBONCTBA, JEHCTBUE HA KMBBIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. DKOJIOTUYEeCcKue Mpo0IeMbl, CBSI3aHHbIE C OKCUIOM
yraepoaa(lV); rumore3a rio6anbHOTO TOTEIICHHS KIMMAaTa; MapHUKOBBII
sddekr. YrombpHas KUcIOTa W €€ conu, uX (pu3MUeckue W XUMHYECKHeE
CBOICTBa, MONy4YeHHE U MpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

ITepBoHavasbHble TOHATHUSI 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHMSIX
yriepoja (MeTaH, 3TaH, STWJCH, aleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosornyecku
Ba)XHBIX BEIECTBAX: XHpaxX, OesKax, yriieBoJax — U UX POJIM B JKU3HU
yejnoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX U HEOPraHM4eCKHX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢u3nueckue M XUMHUYECKHE CBOMCTBA, WOJY4YCHHUE U
npuMmenenne. CoeuHeHNsT KpeMHUs B npupojae. OOnue mpencraBicHust 00
okcuze kpemHus(1V) u kpemHueBoit kucinote. CUIHKATBI, UX UCIIOJIb30BAHUE
B OBITY, MEIWIMHE, NPOMBINIUICHHOCTH. BakHEHIHe CTpoUTeIhbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30I1acHOTO WCIIOJIB30BAHKS CTPOHUTEIHHBIX MAaTEpUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUI-
HMOHBI W HaONIO/eHHE MPU3HAKOB MX MPOTEKAHUsS; OMBITHI, OTpaKarollue
¢buznyecKre 1 XUMUYECKHE CBOMCTBA raJION€HOB U UX COeIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C O0Opas3laMH XJIOpPHIOB
(raJloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXHO HCTIONB30BAaHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TpoIlecca
o0yTrIMBaHUs caxapa MoJl IeHCTBHEM KOHLEHTPUPOBAHHOMN CEPHOM KHUCIIOTHI;
M3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBiIeHHON CEPHON KHUCIIOTHI, IPOBEICHNE
KayeCTBEHHON peakluu Ha cynb(ar-uoH M HaONIOJIeHHE TNpU3HaKa eé
MIPOTEKAHUS; O3HAKOMJICHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, (hochopa u ux
COCMHEHUN (BO3MOXHO HCIIOIB30BaHUE BHJICOMATEPUANIOB), OOpa3maMu
a30THBIX U (HochOpHBIX YI0OpEeHNUH; OTydeHHE, COOMpaHUe, paclio3HaBaHUE
U U3Y4YEHHUE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEaKLUil HA MOH

amMmMoHMsT U (ochaT-MOH U HU3ydyEeHHUE TMPU3HAKOB HX MPOTEKaHMUS,




B3aUMO/IEHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C ME/IbIO (BO3MOXKHO
MCIIOJIb30BaHUE BUAECOMATEPUANIOB); M3YYEHHUE MOJENEH KPUCTAIIMYECKUX
pewérok ainMmasa, rpadura, QynaepeHa; O3HAKOMJIEHHE C IPOLECCOM
a71copOIMK pacCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTHBOIa3a; MOJydyeHHe, cOOMpaHue, pacllo3HaBaHHE M M3y4EHHE CBOWCTB
YIJIEKUCIIOro Ta3a; MPOBEACHHE KAayeCTBEHHBIX peaklui Ha KapOoHaT- M
CHWJIMKAT-HOHBl M W3Y4YCHHE IPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
IIPOAYKLIHMEH CHJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TCMEC «BaykHel1e HeMeTaluIbl U UX COCAUHCHU

MeTanibl 1 UX COSAMHEHUS

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JIEMEHTOB — METaVIOB HA OCHOBaHWUU
ux nosioxkeHus B llepuogmyeckoi cucremMe xumuyeckux snemeHToB [I.U.
Menneneesa u crpoenust atoMoB. CTpoeHHre MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTaIMdyecKass peuerka. OINEKTPOXUMUYECKUH Pl

HaHpH)KCHI/Iﬁ MCTaJ1JI0B

3.2

3.3

dusnueckue 1 XUMUYECKHEe CBOMCTBAa MeTayuoB. O0IKe crocoObl MOTydeHus
MeTaisoB. [ToHsiTHE O KOPPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT
Koppo3uu. CruiaBsl (CTajib, YyTr'yH, JOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: nosoxkeHue B [lepruoauyeckoil cucTeMe XMMHUYECKHX
anemeHToB .M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXO0XKJICHHE B IIPUPOJIE.
dusnueckue U XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPUA W KaJIuvsd. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHU

3.4

[llenoyHo3eMeNnbHEIC METAIBI MardHuii W KalbIIUM: IIOJIOXKCHHE B
[Tepuoanueckoit cucteMe xumuueckux d3nemeHToB .M. Mennaeneesa;
CTPOEHUE UX aTOMOB; HaxO0XXJeHUE B npupone. PU3NYECKUE U XUMHUECKUE
CBOMCTBA MarHusi W Kaublivs. BakHeWmmne coenuHEeHHs] Kalblus (OKCHI,

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

Amomunuii: nonoxenue B llepuoanueckoil cucreMe XMMHUYECKUX AIIEMEHTOB
J .. Menneneesa; CTpO€HHE aTOMa; HAXOXKJEHUE B mpupojae. Pusznyueckue u
XMMHUYECKHE CBOMCTBA almOMUHMSA. AMQOTEpHbIE CBOWCTBa OKCHIA U

THUAPOKCH/Ia AITFOMUHHUS

3.6

Keneso: nonoxenue B [lepronnueckoit cucteMe XUMUYECKUX dnemeHToB 1. M.

MCHHGHGGB&; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPUPOAC. dusznueckue u




3.7

4.1

XHMHUYECKHE CBOMCTBA jkene3a. OKcupl, TuApokcuasl U coym xkenesa(ll) u

skeneza(lll), ux cocras, cBOMCTBA U MOTyYeHUE

XHUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHUE C 00pa3liaMy METaJJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMH; W3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KaJbliMs W HATpusi C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); MUCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB); MPU3HAKOB MMPOTEKAHUS KAaUECTBEHHBIX PEaKIMi Ha HOHBI
(Maraus, Kameius, amomuHus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HaOJII0JICHUE U ONMCAHUE TTPOIIECCOB OKPAITMBAHUS IJIAMEHU MOHAMU HATpPHS,
Kamuss W Kanblus  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUAIIOB);
UCCIIeIOBaHNEe aM(POTEPHBIX CBOWCTB TMAPOKCHIA ATIOMHHHS W THAPOKCUAA
LIMHKA; PEIICHHE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHeine MeTamuibl

U UX COCIUHCHUA»
XHUMHS ¥ OKpYXkarolas cpeaa

Hosbie maTepuansl 1 TeXHOJOTMHU. BeliecTBa 1 Marepualibl B MOBCEIHEBHOMN
JKA3HU 4YeIoBEeKa. XUMUs U 310pOBbe. be30ormacHoe uCroap30BaHue BEIIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momolb Mpu XUMHUYECKHX OXKOTax U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOW  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxarorieii cpenst [1IK. Ponb Xxumun B perieHu# 5KOJIOTHYECKUX MPOOIIeM.
[TpuposHble UCTOYHHUKHU YTJIEBOJOPOAOB (yroyib, MPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKI/I, HX poJib B 6LITy 1 NPOMBIIIIJIICHHOCTH

4.3

XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC O6p8.3]_[0B MaTcpHraJioB (CTCKJIO, CIIJIaBBbI

METaJIJIOB, MOJIMMEPHBIE MaTepUaIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAa€MOCTH SIBJICHUH npupoAbl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOH HAayYKH KakK obOnactu COBpPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCEHHUE HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATBLHON AESITENbHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMHU Ha JOCTHXKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
JNESTENIbHOCTH W CHeNaTh OCO3HAHHBIA BBIOOp XUMHHU Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o01m1ero oopa3oBaHus

2.1

Bnanenue cucreMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TMOHATUSA. XUMHUYECKUU OJIEMCHT, aTOM,
MOJIEKYJia, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOHAS CMECh, OTHOCHTEIBbHBIC aTOMHAs W MOJICKYJISIpHAs
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKmus, pPEeaKiuy COCTUHCHUS, PEAKIMH PA3IIOKEHUS, pPeaKIuu
3aMeIIeHUs, PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCIUWHCHHUMH, MaccCoBasd 104 HW  INPOLCHTHAasd




2.2

2.3

KOHIIEHTPALIMs BELIECTBA B PaCTBOPE, SIIPO aTOMA, JIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, MOJISpHAs
MU HCIIOJIKIpHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MCTAJLNIMYCCKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOHCKy.]ISIpHaSI), HWOH, KaTUOH, aHHWOH, JJICKTPOJIUT WU HCOJICKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMsI, peaKUMd HOHHOro oOMeHa,
OKHCIIUTCIIbHO-BOCCTAaHOBUTCIIBHBIC pcakuunu, OKHCIIUTCIIb n
BOCCTAHOBUTENIb, OKHCJIEHHWE U BOCCTAaHOBJICHHE, JJIEKTPOIIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble M HEOOpaTUMbIE PEAKIMHU,
CKOpOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus
METAJUIOB, CILIaBbI

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAsT  TEOpHUA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ AUCComranmn

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOMYKTHI  TEPepabOTKH  TMPHPOTHBIX  HCTOYHHKOB
YIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yYMEHHUe
MPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MUHTETPUPOBATh XMMHUECKHUE 3HAHMS CO 3HAHUAMH JPYTHUX
y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALMIO O BEILIECTBAX, HUX
NpEBpAIICHUSIX U NPAKTUYECKOM NPUMEHEHUH UM YMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HI>IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSATHUHHOI'O arrmapara 1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX PpEaKIMil; OCHOBaAaMHU XHUMHUYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sjpa, OOIlIee 4YHUCIO
AIIEKTPOHOB), paclpeAeNieHUEM BIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS M KATBIIHS
IIpencraBienne O  NEPUOJWYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX IIEMEHTOB (paguyc aToMa, JJIEKTPOOTPHUIIATETIFHOCTS),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAAaX M TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa

7 Ymenne knaccuumpoBarth:

7.1 XUMHUYECKUE 3TIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKLUU

8 YMeHue onpenessiTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHHSI XMMHYECKHUX dJIEMEHTOB, 3apsij

' MOHa

8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep CPeJIbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUI )

8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh

9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XMMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kaiuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOpOB (BoAa,

9.9 aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI H THAPOKCHJIBI

metamwioB |-IA rpymnm, amomunans, meau (I1), nuaka, xenesa (Il u

I1), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepot (IV u VI), ceprucras, cepHas, a30THCTas, a30THasl,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKIuii,
B TOM YHCIIE:
10.1 peaxkiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKIUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 DJIEMEHTA B COSMHEHHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIMYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, IKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHuEe C(hOpMyIHpOBaTh MpoOleMy H
MPEIOKUTE MYTH €€ PEIICHUS
199 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyA0H U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCTIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
123 HEesIX COepe)eHUs 370POBbS U OKPYKAIOIICH MPUPOTHON CPEJbl;

MOHMMaHKE Bpe/a (OMaCHOCTH) BO3ACUCTBUS HA )KUBBIE OPTaHU3MBbI
OnpeeaEHHBIX BEILECTB, croco6oB YMEHBIIEHUS "

NpeaoTBpalIiCHUA UX BPpCIAHOTO BO3HCﬁCTBHﬂ
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131

13.2

13.3

Hannaue IMMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIUE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHHe croco0OB pa3feneHHs cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa M U3YYEHHUE €ro CBOMCTB; MOJIYYEHHUE YTIIEKUCIIOTO Tra3a u

HN3YUCHUC C€TO CBOI>'ICTB; IMOJIYUYCHUC aMMHaKa W H3YUYCHUC CTro

CBOMCTB

13.4

135

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJien
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) as onpenaeNeHsl XapakTepa Cpelbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJCUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO0 MeTajla JPYTMM M3 pacTBOpa COJH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

pElIeHNE SKCIEPUMEHTANIBHBIX 3a/1a4 M0 TeMaM: «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COETMHEHN; «ONEKTPOIUTHYECKAS
aucconuanusy; «BakHelnme HEMETalNIbI M HX COCIHMHEHUS);

«BaxkHelnme MeTamIbl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuil HOHHOTO 0OMeHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOAHBIX PACTBOPAaX HOHBI: XJIOPHUA-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THIPOKCH/-NOHBI, KATHOHBI aMMOHHMSI, MAaTrHUS, KAJIbIHS, ATIOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YMenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeIbCTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoObI pasiesieHus: cMecei

1.2

13

ATOMBEI U MOJICKYJIBI. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX
9JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX DIIEMEHTOB.

CreneHb OKHCICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 70151 XUMHAYECKOTO 3JICMECHTa

B COCIUMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Mok, MossipHas Macca. MoJsipHbI 00bEM Ta30B.
B3anMocBs3b KOIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nyecKkue U XMMHYECKHUE SBJICHHUS. XMMHUYECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpAaHEHHS MAacChl BEIIECTB. XUMUUECKHE YPaBHEHUS
[Iepnonnueckuit 3axkoH u Ilepronnueckas cuctemMa XMMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepmonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICT MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI DJICMCHTA

2.2

CTpOCHI/IC atromoB. CocTaB aTOMHEIX AACP. H30T1OmnHI. SHCKTPOHBI. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XHMMHYECKHX DJIECMCHTOB

[Tepuonnueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kaius, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COEIUHEHHUHA B
COOTBETCTBHH C TOJOXKEHHEM »3JieMeHTOB B Ilepuoamdeckoil cucreme u

CTPOCHUCM HUX AaTOMOB

CtpoeHue BemecTa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (mosispHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VIOHHas  CBS3b.

MeTtamnuueckas CBI3b




3.2

Tunbel kpucTaMueckux pemeérok (aToMHas, HOHHAas, MeTajIn4yeckas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW PELIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimne MMpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCIMHCHUS. Mertamisl ¥ UX COCIUHCHUA

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHUYECKHUX COCJUHEHUH: OKCHIOB
(conmeobpasyrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIc) u
HecoseoOpa3yronye; OCHOBaHMN (LIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpOJICO/IepKAUe U OCECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOIOPOJIa, XJI0pa, KUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusnyeckue U XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlid, Marduia U KaJblHsA, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘IeCKI/Iﬁ

PSAI HAIPSKEHUN METAJUIOB

dusznuecknue 1 XUMUYECKIE CBOMCTBA BOOOPOJHBIX COC}II/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOAOPO/IA, aMMHUAKA

4.5

dusnyeckne U XMMHYECKHE CBOMCTBa OKCHIOB HemetawioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoiictBa okcuaoB: MetawioB |A-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

XUMUYEeCKHE CBOMCTBA OCHOBaHUI U aM(OTEpHBIX MMIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHIOB AJIIOMUHMS, Kene3a, LuHKa). llomydeHnwe ocHOBaHUUA U
aM(}OTEpPHBIX THAPOKCUIOB

OO6mue XUMHIECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHOM,
CEPHHUCTOM, CEpPHOU, a30THOM, (HochHOPHON, KpeMHUEBOU, yrodbHOH. Oco0bIe
XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM W Aa30THOW KHUCIOT.

[Tonyuyenue kucmor

OO6mme xuMHIECKre CBOMCTBa cpenHux coiier. [lomyduenue coneit

4.10

[Tonmyyenne, coOupaHme, paclio3HaBaHHE BOAOPOJA, KHUCIOpPOIA, aMMHaKa,

YIJIEKHUCIIOTO Ta3a B JIabOpaTopuu

411

[TonyyeHnne amMmmHaka, CEpHOM U a30THOM KUCIOT B POMBIIIICHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB




412

I'enetnueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

Xumudeckue p€aknuun

5.1

Krnaccudukanus XUMHYECKUX peakuii 0 pa3IMYHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKHX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIE peakiii. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS M BOCCTAHOBJICHHMS.  ODJIGKTPOHHBIM  OanaHc
OKHCITUTEILHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 37eKTPOIUTHYECKON auccoanui. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI
1 HedeKTPoJuThl. CUIbHBIC U c1abbie AMeKTPoanuThl. CTENeHb TUCCOIAIuN
Peakiiuu nonHoro oomeHa. YciioBUsl IPOTEKaHUS PEAKIUid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYyKaromasa cpelia

6.1

BemecrBa u Marepuanbsl B IIOBCEJHEBHOM JKM3HU 4YelOBEKa. besomacHoe
HCIIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklui B J1abopaTopuu U OBITY.

HepBa;I TIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyXKarolleil cpeapl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeaOTBPAIICHHS
[IpenenpHas momyctumasi kouuneHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTUYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddekra,

Pa3spymieHUC 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHUN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3zsiicTBe. [IpuMeneHue
METAIJIOB U CIUIAaBOB (CTaslb, YYT'YH, IIOpATIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coequHeHui. [ToHaTHe o Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble HMCTOYHUKH YTIEBOJOPONOB (Yrojib, MPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasbHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3THIEH, alleTUIIEH, TaHOJI, TIULEPUH, YKCYCHAs KUCIIOTA).
[onsiTue 0 OMONMOrMYecKr BaXKHBIX BEILIECTBAX: )KUPaX, OeJKax, yIriieBoJax — U UX

POJIM B JKM3HU YCITIOBCKA




Pacuértrr:

7.1 1o ¢popMysaM XUMHYECKUX COCTUHEHUN
1.2 Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE
7.3 110 XUMHUYECKUM YPaBHCHHUSIM




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOTI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Xumus: 8-t kmacc: 6a30BbIii  ypoBeHb: yueOHuk /O.C.I'abpuensn, W.I.Octpoymog,

C.A.Cnankos.- 5-e u3z., nepepad.-Mocksa:IIpocsemienne,2023.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus: 8- kijacc:0a3oBbii  ypoBeHb: yueOHuk /O.C.l'abpuensn, W.I.Octpoymos,
C.A.Cnankos.- 5-e u3z., nepepad.-Mocksa:IIpocsemienne,2023.

Xumus. 8 kmacc: ydeOHUK Juist oOrieoOpazoBarenbHbIX opranm3amuii / [.E. Pymsuruc, @.I.
®denpapman. - 2-¢ u31. - M. : [Ipocsemenue, 2017.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCblI CETU UHTEPHET
bubmuoreka [JOK

POIII Poccutickas anekTpoHHas 1mkosa https://resh.edu.ru

MDOIII (MockoBckast anekTponHas mkoia) https://school.mos.ru/

Otxperteiit 6ank ®UIIN https://fipi.ru

POII Poccuiickas anektponHas mkoia https://resh.edu.ru

Pemry OI'D https://chem-oge.sdamaia.ru/

https://www.yaklass.ru/

https://m.edsoo.ru/ff0d61c6

https://m.edsoo.ru/ff0d542e
[Tporpamma asst co3nanus npeseHtauu  MicrosoftPowerPoint
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Xumus: 9-# kinacc: 6a3oBbiid ypoBenb: yueOnuk /O.C.I'abpuensn, N.I'.OctpoymoB,
C.A.Cnazaxos.- 6-¢ u3n., crep.-Mocksa:IIpocsenienne, 2024.-223,[1] c.:um.

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumust: 9-i kinacc:6a30Bbii ypoBeHb: yueOHuk /O.C.I'abpuensn, N.I'.Octpoymos,
C.A.Cnankos.- 6-e u3n., nepepad.-Mocksa: [Ipocsenienue, 2024.

Xumust. 9 kiacc: yueOHuK i o0mieodpazoBarenbHbix opranuzanmii / I.E. Pynsutuc, ©.I'.
®denpapman. - 2-¢ u3a. - M. : [IpocBemenue, 2016.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6nmoreka [IOK

PO Poccuiickast anextponHas mkosia https://resh.edu.ru

MDOII (MockoBckas anekTponHas mkoma) https://school.mos.ru/

OtkpoiThiii 6ank OUIIN https://fipi.ru

PO Poccuiickast anextponHas mkosia https://resh.edu.ru

Pemry OI'D https://chem-oge.sdamgia.ru/

https://www.yaklass.ru/

https://m.edsoo.ru/ff0d61c6

https://m.edsoo.ru/ff0d542e
ITporpamma ayist cozmanus npesenramuu MicrosoftPowerPoint
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O EHOYHBIE MATEPHAJIbBI (IEMOBEPCHUSI)
8 kiace

Tema: HepBOHa‘laJH)HLIe XUMHNYECCKHUC ITOHATHSA.

O1neHKa MTUChMEHHBIX KOHTPOJIBHBIX pabOT

OneHka «5»:

OTBET IOJIHBIN U TPABWJIbHBIN, BO3MOYKHA HECYIIECTBEHHAS OIIHOKA.
OrneHka «4»:

OTBET HETIOJIHBIN MIIU JIOMYIEHO He 0oJiee TBYX HECYIIECTBEHHBIX OLIHOOK.
OueHka «3»:

pa60Ta BBIIIOJIHCHA HE MCHEC YEM HAIIOJIOBUHY, NONYIICHA OJIHA CYIICCTBCHHAs omuoKa u
IIpH 5TOM JABC-TPU HECYHICCTBCHHBIC.

OrueHKa «2»:

1.paboTa BBINOTHEHA MEHBIIIE YeM HAMOJOBUHY WJIA COACPIKUT HECKOIBKO CYIIECTBEHHBIX
OIINOOK;

2. paboTa He BBINIOJHEHA.

IIpu onieHKe BBINOIHEHUS THCbMEHHOM KOHTPOJIBHON pabOThl HEOOXOAUMO YUUTHIBATh
TpeboBaHus eAMHOTO opdhorpauueckoro pexuma.

KonTtpoabsnas padora Nel

Tema: IlepBoHaYaJIbHbIE XUMUYECKHE IOHATHS.

3ananue 1. OnpenenuTs BAICHTHOCTH 3JIEMEHTOB TI0 (JOpMYyJie BEIIeCcTBa:
a) NaO; ©0) BaClz; B) NO; 1) CH4

33}.]3]-[1/16 2. CocTaBUTH (I)OpMy.]'IBI CJIOKHBIX BCIICCTB, COCTOANUX M3 CICAYIOMHNX
XUMHUYCCKUX 3JICMCHTOB!:

a) kanbius u xiopa (1); B) BOJOpOJA U KUCIOPOJIa

6) docdopa (I1l) u BOgOpOTA; r) cepebpa u Kuciopoaa



3aganue 3. PaccraButh korddunineHTsl B ypaBHeHUsX. [loguepkHyTh GOpMYIIBI CIIOKHBIX
BeniecTB. ONpeaeauTh TUITBI XUMUYECKUX PeaKIil:

a) Al + S = Al,S3

06) Zn + HCl = ZnCl> + H>
B) Au203 = Au + O2

r) P2Os + HO = H3POy

BaHaHne 4. Beruuciaure MaccoBbIe JOJIN XUMHWUYCCKHUX 3JICMCHTOB B BCIIICCTBE OKCHUJI MCAU
(I1) CuO.

3apanue 5. Onpenenu, Kakue BbICKa3bIBAHUS OTHOCSITCS K XUMUYECKOMY 3JIEMEHTY, a
Kakue — K BeuiectBy. OtBet 3anummute B Buje | BJI2AT

1. XuMUYeCKUii 27IEMEHT | A. aJIFOMUHUA B 3¢MHOM KOpe O0JIbIIe, YeM Kele3a

2. BELIECTBO b. MeZb XOpOII0 TPOBOUT MIEKTPUUECKUI TOK

B. KHCJIOPOJ BXOJUT B COCTaB BOABI

I'.B MPOMBIINIJICHHOCTH KHUCJIOPO ITOJYHAarOT U3 BO3AyXa

I[. IJIOTHOCTB JKejie3a OOJIbIIe MITOTHOCTH aTIOMUHHUS

KonTtpouabHnas paGora Ne 2
Tema: «Kucaopon». «Bogopoa». «PacTeopbl. Boga»

Bapuaunr I

1. B oxHOM cTOJI01Ie TPUBEICHHOI HIKE TaOHIIBI IepeurciieHbl (1101 HoMmepamu 1-4)
Ba)KHEHIIME 00J1acTH MPUMEHEHHs BoAopoaa. Bo Bropom ctonbre Tabnuis OykBamu A-I'
0003HAaYEHBI CBOMCTBA BOIOPO/IA, JISKAIINE B OCHOBE €r0 IPUMEHEHUS.

[TpuBenute B cooTBeTCTBUE 3anmucy Ta0mumbl: 1 .....; 2 .....; 3.....;4 ...
1. Kak TormBo, a Takke JiJIsl CBapKu U A. Bomopoa pearupyer ¢ XJ0poM.
IJIaBKU TYTOIIJIABKHUX MCTAJIJIOB.
2. Oxyaxaarolee CpeCcTBO B b. Bogopoa BoccTaHaBIMBAaET HEKOTOPHIE
JIEKTPUYECKUX MAITHAX. METaJIJIbl U3 OKCHUJIOB.
3. ITomyuenue xnopoBojopoa u coisiHol | B. Bomopon cropaet B kucnopoze ¢
KHCIIOTBHI. BbIIeJICHHEM OOJIBIIIOTO KOJMYECTBA

TCIIJIOTHI.




\ 4. Ilonmy4yeHue MeTalIoB. \ I'. BbIcOKas TEILIONPOBOIHOCTh BOJOPOIA. \
2. JlonuInuTe ypaBHEHHS XUMHUCCKUX PEAKIINH, YKaXKHUTE, KAKUMH U3 HUX MOYKHO
BOCIIOJIb30BaThCS ISl TOYYCHUs Boiopoa. Ha3oBUTE THIT KaXKI0H PeaKIiH.

tO

a) okcux meau (1) + Bomopon — menp + ...; 0) Harpuii + Boga — ...+ .....;

B) nuuk + HCl — xmopua muaka (11) + ...

3. Harmmmwure ypaBHEHUSI XUMUYECKUX PEAKIIMA, XapaKTEPU3YIOIINE CBOWCTBA BOAOPOaA:
a) BOJOpOJ + cepa — CEpPOBOIOPOL;

0) BoJIopo + a30T — aMMHUaK;

4. CKOJIKO TPaMMOB COJTH 00pa3oBajock mpu BeinapuBannu 250 T 3% pacTBopa Xjaopuaa
HaTpHSI.

5. NUmeetcs 10 r Bogopoaa Hz. Onpenesnure KoJIu4ecTBO BOJ0P01a, €ro 00beM MpHU H.Y.

6.Yemy paBHa MmoiisipHas macca: a) K2CO3 6) SO3 B)H2SiO3

7.CKOJIBbKO MOJIb JTFOMUHUS HY>KHO JJISI TOJyYeHHUs 3 MOJIb OKCH/Ia aTFOMUHHS:
4Al + 30, = 2Al1,03?

KonTtpoabnas padora Ne 3

Tema: «OCHOBHI)IeKJIaCCbIHeopFaHH‘leCKI/IX coeTUHEHU».

Bapmnanr 1

1. Jans! BemectBa: ¢hochop, okcua 6apusi, paCTBOpP CEPHON KUCIIOTHI, THAPOKCH]T KU,
okcup cepsl(1V), Boma. Kakue u3 Hux OyayT B3auMOAEHCTBOBATh My co0oi? Hamummre
ypaBHEHMs peaklMi 1 Ha30BUTE 00pa3yIolIHecs BEIecTBa.

2. HanummTe ypaBHEHUS PEAKIIHM, C MTOMOIIBI KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOIINE
MPEBPALLECHUSA:

2~ Ca(OH),

§
Ca — CaO |4
™ CaCl,

3. YeM CXOIHBI U UEM PA3IUYAIOTCS IO COCTaBY OCHOBAHUE U coyib? OTBET NOSICHUTE
IpUMEpaMHu.

4.0xcun cepsl (V1) maccoit 16 rpamm noiaHOCTRIO Tpopearuposai ¢ Bogoi. Haiinure maccy
Y KOJTMYECTBO BEIIECTBA 0Opa30BaBIICIHCS KUCIOTHI.

KonTpoabHnast padora Ne 4



Tema: «Xumuueckas cesa3b. OBP»

| ypoBenn

1.Kakue u3 cnemyrommx peakuuii spisitorcss OBP

a) KOH + CuCl; —» KCI+ Cu(OH), k) Cu(OH)2 — CuO + H20

6) KBr+ Cl,— KCI + Br 3)  Zn+ H2SO4 — ZnSO4+ H21p
B) Fe(OH)s; — Fe203 + H20O u) NaNOsz— NaNO; + O21
r) Pb(NOz)2 — PbO + NO2 +O; k) MgSOs4 + NaOH — Mg(OH)2 + Na2SO4

n) K+ Cl,— KClI

e) Fe+ Cl2 — FeCls

2.3aKOHUYNTE YPAaBHEHUS CICAYIOMUX MPOILECCOB. Y KAKUTE OKUCITUTEH, BOCCTAHOBUTEIH;
MIPOLIECCHI OKUCIIEHUS], BOCCTAHOBJICHHUS.

a) Al°-3e = o) Fel+e =
6) S*+8e = X) Brz+2e —
B) N3-5¢ = 3) Mn*'2-5e —
r) P32 Pp* ) Cu™?— Cu'

n) CI™?— C1Y k) N*— N3



II ypoBenn

PaccraBrTe KOB(b(l)I/II_[I/IeHTBI MECTOJOM 3JICKTPOHHOTI'O OanaHca. YKaKHUTe OKHCIINTCIIb,

BOCCTaAaHOBUTCIIb.

a) C+HNO3;— CO2+NO +H20

06) Cu+ HNO3 — Cu(NO3)2 + NO + H20
B) NHs3;+ O2— NO +H20

r) P,0Os+C—P+CO

n) H2S04 +C — CO2 + SO2 + H20

e) NaClO +P — NaCl + P20s

III ypoBeHsb

HCI + O, — H20 + Cl,
H2S + O, — SOz + H20
H2S04 + Cu — SOz + H20 + CuSOq4

Zn + HNO3 — Zn(NOs3)2 + NO + H20

1.MeTonoM 37eKTpoHHOTO OanaHca coctaBbTe ypaBHeHUsI OBP, koTopble npoTeKkaroT 1mno

cxXeMamM

2) PbO, + MnSO4 + HNOs — PbSO4 +Pb( NOs)2 + HMnO4 + H20

6) P + HNOs + H20 — HsPO4 + NO

B) NH3 + KMnO4 +KOH — KNO3 + K:MnOg4 + H,0

r) Nal + NalOz + HoSO4 — 12 + NaxSO4 + H20

1) H2S + K2Cr207 + H2SO4 — S + Cr2(S0O4)3 + K2SO4 + H20



¢) K2Cr,07 + HCIO4 + HI — Cr(Cl04)3 + KCIO4 + 12 + H20

K) Fe(NOz)2 + HNO3 — Fe(NO3)z + NO + H20

2.PaccraBbTe K03(h(PULIMEHTHI . YKAXKUTE TUIIBI PEAKLIUH.

I v

a) Fe(OH)3 — Fe203 — Fe(SO4)3 — BaSOs

1
Fe

I v
6) Na — NaOH — NazPOs — Baz(POa4)2
!

Na,COs ¢ |
B) Al — f;1203 — AI(NO3)3 —|> Al(OH)3

v |
r) S — SO2 — Na»SO3z — CaSO3

Na — NaOH —

KonTtpoabHnas padora 8 kinacc
«OKHCINTEbHO-BOCCTAHOBHUTEJIbHbIE PeaKIMi. XuMUYeckas cBsi3b. CTpoeHne aToMay

Bapmuanr 1

1.0npenenuTe 9nciio deMEeHTapHbIX yacTHIl B aTtoMax Ne 3, 9,14(p, €, H)
2. DNeMeHT, UMEIOUIUH 3IIEKTPOHHOE cTpoeHue: 2,8, 1, sBiseTcs

A) natpuii, b) kanuii, B) xmop, I') apron

3. Onpenenute TUN XUMUYECKOW CBS3HU B KAXKJIOM COSAMHCHUH:

ZnBry, H2, HCI, Al;S3, Ca0O, Cly, H:S, NaCl,

4.0npenenuTe CTENIEHN OKUCICHUS JIEMEHTOB B CIEAYIONINX BEIIECTBAX:



BaCl, ,LiOH, NO,Ca3(PO4)2, Mg(NO3)2, Oo.

5.PacctaBbTe KOAQPUIIUEHTHI B OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX METOIOM
ANIEKTPOHHOTO OasiaHca:

a) Fe + O — Fex03

06) N2+ H2 — NHs

6. Ompezienure Maccy Cyab(uaa Kajablius, KOTOPbI 00pa3yeTcs
B pe3yJIbTaTe PEAKIIUK MEKIY KaJIbIIMEM MACcCOi 8T M JTOCTATOYHBIM KOJIMYECTBOM CEPHI.

Bapmuanr 2

1. Onpenenute Ynucio dMeMEeHTapHbIX YacTull B atomax Ne 5, 11,16 (p, €, H)

2. DIeMEeHT, UMEIONIUHI AJIEKTPOHHOE CTpoeHuE: 2,8,7, aBiseTcs

A) narpuii, b) kanuii, B) xnop, I') apron

3. Ompenenure THI XUMHUYECKON CBSI3H B KKJIOM COCIMHEHUU:

NaCl,Br2, HI, Ni2S3, CaH2, Oz, CyHs

4.0npenenute cTeNeHb OKUCICHUS KaXKI0r0 AIEMEHTAa B COSMHEHHX

NaOH, Caz(POs)2, MgSOs4, AICI3, K20, Oo.

5.PaccraBbre K03()(HUIIUEHTHI B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLHUAX METOIOM
JIEKTPOHHOTO OaJlaHca:

a) CuCl, + Al — AICIz +Cu

6) NHz + O — N2 + H0

6.I1pu B3aumoeiicTBUU a30THOM KUCIOTHI ¢ 8r okcuna meau(ll) momyunam
cosib U BoAy. PaccuuraiiTe Maccy MOJIy4eHHOU COJIH.



XUMMISI . 9 kiaacc.

KonTposbHnas pa6ora Nel no Teme «I[loBTOpenue u yrirydjieHne 3HAHU 0CHOBHBIX
pa3aesioB Kypca 8 kiacca»
1 BapuaHt

A1 JIr000if XUMUYECKHIA 2JIEMEHT MOKHO OJHO3HAYHO ONPEICIIUTD T10: a) YUCITY HEHTPOHOB
B A1pe; 0) MacCOBOMY YMCITY; B) YHCIY IPOTOHOB B SJIPE;T)YUCITy SJEKTPOHOB HAa BHELTHEM
YpOBHE.
A2 Homep niepuona tabmnwuiiel [[.1.MenaeneeBa, B KOTOPOM pacIioioKeH XUMUICCKUN
AJIEMEHT, TIOKA3bIBACT: a) 3apsi Aapa aToMa; 0) YMCIIO 3JIEKTPOHOB B aTOME; B) YHCIIO
AJIEKTPOHOB Ha BHEITHEM YHEPreTUYECKOM YPOBHE aTOMa; T) YUCIIO SHEPTETHYECKUX
YPOBHEU B aTOME.
A3 TIpoToHOM sIBJII€TCS: @) YacTHIIA ¢ 3apsaoM +1 u Maccoit 1; 6) yactuna 6e3 3apsiia u ¢
Maccoi, paBHOM 1; B)uacTuna c 3apsiom -1 u maccoit 1; 1) yactuna c 3apsgom +2 u Maccou
4.
A4 Crernienb okuciaeHus xenesa B Bemiectse FeCls pasna: a) +2; 6)-1; B)+6; 1)+3.
AS BemectBo, Ha3piBaeMoe okcusiom azota (1), umeer popmyny: a)N20s; 6)NO2; B)N20;
r)NO.
A6 Cunukar HaTpus — 9TO: a)OKCUJA 0)CcoNb B)KHCIOTa T)OCHOBaHUE.
A7 Bribepure npaBmisHOe yTBepkaeHHE: a)MQSO4 — 310 cynbdua mapranmna; 6) MgSOs—
aT0 cynbdar maraus; B) MgSOs- a1o cynbdar mapranna; 1) MgSOs— 310 cynbhuT Maraus.
A8 B BosiHOM pacTBOpe pacmagaeTcs Ha HOHBI BelIecTBo, hopmyra koroporo: a)CHa; 6)
KOH ; B) SOs3; r) PCls.
A9 Paccrasbte k03 durpents B ypaBuenun MgCl2 +NaOH — Mg(OH). + NaCl.
Cymma ko3¢ duirienToB pasHa: a) 4; 0) 8;B) 6;1) 5.

B1. Cooruecure:

BellecTBO THUI CBSI3U
1)1y 2) CaO; 3) CSy; 4)Li. a)MOHHAs, O)MEeTaUTNYeCKas;
B)KOBAJICHTHAs

MOJIIpHAs; T)KOBAJICHTHAS HEMOJIIpHAs

B2. CooTHecwure:
¢opmyaa BemecTBa KJ1ace
1) Fe(OH)z; 2) )AlO3; a)coyib, 0)OKCHJI; B)OCHOBaHUE; T') KUCIIOTA

3)BaS0g; 4) H2SiOa.
C1 BepruucnauTh Maccy CojM, KoTopas oOpa3yercsl Ipu B3aMMOJAECUCTBUU aliOMUHUS ¢ 2.4
MOJTb CEPHI.
C2 Kak ocymectButh npeBpamieHusi: C—CO2—K,C0O3—BaCOs ? Hanwumure
YPaBHEHUS PEaKLIUU.
3aganns Al1-A9 ouenuBarwtcs no 1 6amny, B1-B2 — no 2 6anaa, C1-C2 — no 3 6asna.
16-19 6ann10B - omeHKa «5»
11-15 6annoB — oueHka «4»
7-10 6a/u10B - oleHKA «3»



XXMM 9 kaace.

KonTpoabHasi padora Nelno teme «IloBTOpeHue U yrirydjieHne 3HAHUIH OCHOBHBIX
pa3aesioB Kypca 8 kiacca»
2 BapuaHT
Al1l. XMUYECKUM 3JIEMEHTOM HA3bIBACTCS BHJI aTOMOB: &) C OJJMHAKOBBIM KOJHYECTBOM
HEHTPOHOB B s/pe; 0) C OMHAKOBBIM 3apsJIOM S/Ipa; B) C OJIMHAKOBBIM KOJIUYECTBOM
HEPreTUYECKUX YPOBHEH; ') C OJIMHAKOBBIM KOJMYECTBOM IMPOTOHOB M HEHTPOHOB B sifIpE.
A2 TopsAKOBBIIl HOMEpP XUMHUYECKOTO 3JIEMEHTA TIOKA3bIBACT: a) YUCIIO SHEPTeTUICCKUX
YPOBHEH B aToMe; 0) YMCIIO HAPYKHBIX 3JIEKTPOHOB B aTOME; B) 00IIIeE YMCIIO SJICKTPOHOB B
aToMme; ') YMCJI0 HEUTPOHOB B sIpe.
A3 VzoTonamu Ha3bIBAIOTCSA: @) AaTOMBI OJTHOTO XHMHUYECKOTO 3JIEMEHTA C Pa3HBIMH
3HAYEHUSIMU MAaCCOBOTO YMCIIa; 0) aTOMBI, UMEIOLIHE PA3HOE KOJMUYECTBO IPOTOHOB B S/Ipax;
B) aTOMBI, UMEIOIINE OJJUHAKOBOE YHCIIO HEHTPOHOB B SPE; ') aTOMBI C OJIMHAKOBBIM
MaCCOBBIM YHCJIOM, HO Pa3HBIMU 3apsiJIaMH sIIEp.
A4 Crenenb okucieHus +2 atom yriepoja umeet B coeaunenuu: a) COz; 6) CBrs; B)CO;
r) Na2COs.
AS BemectBo, HazpiBaeMoe okcuaom docdopa (1), umeer popmymny: a)P203; 6)POs:
B)PsO2 1)P20s.
A6 Cynbdua MarHus — 3To: a) OKCHUJ; 0)OCHOBaHHUE; B)COJb; I')KUCIIOTA.
A7 Bribepure npasuiibHoe yrBepikacHue: a) Ca(NOs)2 —cioxnoe BeriectBo; 6) Ca(NO3)2 —
npoctoe BemectBo; B) Ca(NO3)2 - ocroBanue; 1) Ca(NO3)2 —Conb HUTpAT Kajusl.
A8 B BoiHOM pacTBOpe pacrnajiaeTcs Ha MOHBI BEIECTBO, popmyina koToporo: a) CuO; 6)
SiBrs; B) CO2; 1) HNO:s.
A9 PaccraBbre K03 unmentsl B ypaBHeHuH N2 + H2 —NHs. Cymma koapdunrenTo
paBHa: a)6; 0)5; B)3; 1)8
B1 CoortHecure:
BeIlIeCTBO THI CBSI3H
1) SOz; 2) Cu; 3)BaClz; 4) O a)MOHHAs;, O)METa/TNYeCcKas; B)KOBAJICHTHAS
TOJISIPHAS;
I') KOBAJCHTHAs HETIOJIIPHAS
B2. CootHecure:
(opmy.ia Bemecrsa KJjace
1)CaCOs; 2) Ba(OH)y; a)coib; 0)OKCHI; B)OCHOBaHHUE; T) KUCIIOTA
3) Li2O; 4)H3PO..
C1 Paccuntath 00BEM KHCIIOPOJIa, KOTOPBIHA 0Opaszyercs npu HarpeBaHuu 0,8 Moib okcuaa
prytu(ll).
C2 Kak ocymectButs mpepartienus: Ca—CaO—Ca(OH),—CaCl; ? Hanumure ypaBHeHUs
peaKuuid.
3ananns Al-A9 ouenuBarwtces no 1 6amny, B1-B2 — no 2 6anaa, C1-C2 — no 3 6asna.
16-19 6an110B - oleHKa «S5»
11-15 0a1;10B — olleHKA «4»



7-10 6217108 - oueHKaA «3»

KonTpoabHas padora Ne 2 110 TeMe «JJIeKTPOJIUTHYECKAS TUCCOIHAIAS
Bapmuanr 2

Yacte Al. K HeanexkTpoauTaM OTHOCUTCS

a) NO2 B) HNO3

0) AgNO3 r) CaCl2

2. B xakoM U3 COeIMHEHHI CTETIeHh OKUCIICHHS XJopa +5

a) HCI B) HCIO4

0) C1207 r) NaClO3

3. [Ipu puccounanuu Na3PO4 o0pa3yroTcst HOHBI:

a) Na+ u PO43-

0) 3Na+ u PO43-

B) 3Na+ u 4PO3-

r) Na+ u 3PO3-

4. CKOpOCTh peakiuu, ypaBHeHue koropoir Zn+H2SO4=H2+ZnSO4 noHu3uTcs npu:
a) YBEJIMYEHUH KOHIIEHTPAIIMK BOJAOPOIa

0) HarpeBaHUs

B) YMEHBIIIEHNH KOHIIEHTPAIIMHU BOAOPOIA

I') YBEJIMYEHUH KOHILIEHTPALIUU Cyb(aTa [IMHKA

5. PaBHOBecHe peakliuu CMECTUTCS B CTOPOHY OOpAaTHON peakiuu
2H2(1)+02(r)«>2H20(1)+Q

a) MPH MOHUKEHUH TEMIIEPATYPhI

0) Mpu yBEIMUECHUU JIABJICHUS

B) IIpYU YMEHBIIICHUU J1aBIICHUS

T') IpH yBenuueHuu KoHueHTpauu H26. K oknciantenbHO-BOCCTAHOBUTEIBHBIM PEAKIUSAM
OTHOCHTCSI peaKLus:

a) Fe203+2AlI=Al203+2Fe

6) CuCI2+2NaOH=Cu(OH)2+2NaCl

B) Na2C0O3+2HCI =2NaCl +H20+C0O2

r) Na2SO4+BaCl2=2NaCl+BaS0O4

7. YpaBuenue peaximu K2SO3 + 2HCI = 2KCI+H20+S02 cooTBETCTBYET COKpAIIEHHOMY
NOHHOMY YPaBHEHHIO:

a) K++Cl- =KCl0) 2K++S032- -K20+S02

B) H++Cl- -HCIr) SO32-+2H+ —-H20+S02

Yacts B

8. YcTaHOBUTE COOTBETCTBUE MEXKIY pEareHTaMu U HOHHO-MOJIEKYJISIPHBIMH YPaBHEHUSMH
peakuuiiPearenTsl: IOHHO-MOJIEKYJISIPHOE YpaBHEHHE

a) HCI+K2CO3 1) Cu(OH)2+2H+=Cu2++2H20

0) FeCI3+NaOH 2) Fe3++30H- =Fe(OH)3

B) Cu(OH)2+HCI 3) 2H++C032- = H20+CO2

r) KOH+HNO3 4) Fe2++20H- =Fe(OH)2

5) H++0OH- =H20

9. BriGepuTe mpakTHYECKUA OCYIIECTBUMBIC PEAKIIUH:

a) ruapokcuaa Hatpus u xiaopuaa meau (11)

0) TUAPOKCHIA HATPHUS U YIIICKHUCIIOTO Ta3a

B) KapOoHaTa HATPHS M HUTpATa Kalus



r) cynbdara HATPHUS U COTTHON KUCIOTHI

1) CUJIMKaTa HaTPpUs U COJITHOM KHCIIOTBI

10. YcraHOBUTE COOTBETCTBUE MEX/Y CXEMOM MPOLIECCa U UUCIIOM JIEKTPOHOB,
Yy4acTBYIOLIMX B HEM

Cxema nporecca Unciao 371eKTpOHOB

a)C-4—-C+41)8

0) 020 —»20-22) 4

B) Cu0 —Cu+2 3) 2

4) 6

11. Boibepute Bce BepHbI€ BBICKA3bIBAHUS OTHOCUTEIIBHO PEAKIIMU

S(tB )+ 02 (1) «> SO2(r) + 297 xJIx

a) peakLus pa3IoKeHHs 0)peakiys COEJUHEHUS B) SHA0TEPMHUUECKast

I') 9K30T€PMHUECKas J1)OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS K) oOpaTumMast

Yactb C12. CocTaBbTe MOJEKYISIPHOE U MOHHOE YPAaBHEHUE PEAKIIMM CEPHOU KUCIOTHI U
KapOoHaTa HaTpusl.

13. CocTaBbTe ypaBHEHUE PEaKIMH, HJICKTPOHHBII OalaHC, YKaXKUTE OKUCIUTENb U
BOCCTaHOBUTEIb

Cu+HNO3=...+NO2+H20

KonrtpoabHnas padora Ne3 mo teme: «Hemeramibpy 9 kiace

Bapuanr 1

1. 3anummTe 31eKTPOHHYIO (GOPMYITy XMMHUECKOTO 3JIEMEHTa C MOPSIAKOBbIM HOMepoM 15.
2. Omnpenenute, B Kakux peakusax N sBIsSETCS OKUCIUTENEM, a B KAKUX BOCCTAHOBHUTEIIEM:
a) NP B3aUMOJICHCTBUU C METAJIIOM;

0) Mpu B3aUMOJICUCTBUU C BOJIOPOJIOM;

B) IIPU B3aHMOJICHCTBUH C KHUCIOPOJIOM.

(3anummre 3TH peakuuu!)

3. OcyuiecTBUTh LEnouky npeppaieHuid. Si—Mg2Si—Si02—Na2Si03—H2Si03—Si02
4. IIpennonoxure MjaaH pacrno3HaBaHMs pacTBOPOB: cyJibdaTa, XJ10puaa U HOAUAA HATPHS.
3anummnTe ypaBHEHUS HCIIOJIb30BaHHBIX PEAKLIUMA.

5. Beruucnure maccy ocazka, Beinasiiero npu ciuBanuu 104 mr 20%-ro pacTBopa xjiopuaa
Oapusi ¢ U30BITKOM PACTBOPA CEPHOM KUCIOTHI.

KonTtpouabHnas pa6ora Ne3 no teme: «Hemeranab» 9 kiace

Bapmuanr 2

1. 3anummTe 31eKTPOHHYIO (GOPMYITy XMMHUECKOT0 3JIEMEHTa C MOPSAAKOBbLIM HOMepoM 16.
2. Onpenenure, B KaKuX peakusax P SBiseTcs oKUCIUTENEM, a B KAKUX BOCCTAHOBUTEJIEM:
a) MpH B3aUMOJIEUCTBUU C METAJIIOM;

0) Ipu B3aUMOJICHCTBUU C BOJIOPOJIOM;

B) IIpY B3aMOJICHCTBUH C KHCIOPOJIOM.

(3anummre 3T peakiuu!)

3. OcymecTBUTH MEMoYKy NpeBpameHuii. S — ZnS — SO2 -S03 — H2504 — BaSO4

4. Ilpennonoxure MjaH pacro3HaBaHMs paCTBOPOB: COJISIHOM, CEPHOI, A30THOH KHCJIOT.
3anuInTe YpaBHEHUS UCIIOJIb30BAHHBIX PEAKIUM.

5. Kakoif 06beM aMMuaKa MO>KHO MOJIYYUTh NPH B3auMoaeicTBrH 10,7 KT XI0puga aMMOHUS
C TUAPOKCUIOM KaJIbIUs, €CIIU JI0JIs BbIX0Aa NpoayKTa 98%"?

KonTpoabHas padora Ne 4 mo teme: «MeTa/ibi»
Bapuanr 1



1. CocTaBbTe 3JIEKTPOHHYIO CXEMY aTOMa, JIEKTPOHHYIO U rpadudeckyro popmyIry ams
XHUMHAYECKOTO 3JIEMEHTA C MOPSAKOBEIM HOMEPOM 19, ¢ TIOMOIIBIO KOTOPOIA JaliTe OTBETHI HA
CJICAYIOIINE BOIIPOCHL:

A) monoxenue B [ICXD (nepuon, rpymnmna, moarpymmna).

B) KonmM4ecTBO 37IEKTPOHOB HA BHELTHEM YHEPTETHUECKOM YPOBHE.

B) BbIcHIas cTerneHs OKUCIIeHNUs, POpMYyJia BBICIIETO OKCHIIA, €r0 XapaKTep U Ha3BaHUE.

2. CocTaBUTh YPaBHEHUS! XUMHUUECKUX PEAKIIMN U MOKA3aTh UX KAaK OKHCIUTEIBHO -
BOCCTAHOBHTEJIBHEIC.

A) Ba+ H20O — b) Al + Fe;03 —

3. PacctaBuTh KO (GUIMEHTHI B CXEME PEAKIIH METOAOM JICKTPOHHOTO OallaHca:

Cu + HNO3 — Cu(NOs3)2 + NO + H.0

4. CocTaBUTh YPaBHECHUSI XUMHUUECKUX PEAKIIMN U IMOKA3aTh UX KaK PEaKIUK HOHHOTO
oOMeHa:

A) Cu(OH)2 + HNO3 — B) NaCl + AgNOz —

5. OcyiiecTBUTH cieaytomnue npeppaienus: Fe — FeCl, — Fe(OH)2 — FeO — FeSOq4

6.C xucinotamu | 1iejaovyamu B3aumozeictyet: a) BaO 6) Li2O B) A1203 1) FeO

3anava. Kakoit 00b€M Boioposa BbienuTes, eciu 10r. HaTpusi IOMECTUTh B BOAY Maccoi 7,2
r.

KounrpoJubHas padora Ne 4 mo reme: «MeTa/uibD»

Bapuant 2

1. CocTaBbTe JEKTPOHHYIO CXEMY aTOMa ISl XHMUYECKOTO IEMEHTA C MOPSAKOBBIM
HOMepoM 20, ¢ TTOMOIIBIO KOTOPO AalTe OTBETHI HA CIIEAYIOIINE BOTIPOCHI:

A) nonoxxenue B [ICXD (nepuoa, rpymnmna, MoArpymna).

B) KomM4YecTBO 2EKTPOHOB HA BHEIITHEM SHEPTETHICCKOM YPOBHE.

B) BeICcIIas cTeneHb OKucIeHHs, popMyra BBICIIETO OKCHU/IA, €T0 XapaKTep U Ha3BaHUE.

2. CocTaBUTh ypaBHEHUS] XUMUYECKUX PEAKIIUH M MOKA3aTh UX KaK OKUCIIUTEIHHO -
BOCCTaHOBUTEJIbHBIE.

A) K+ H20 — b) Mg + FeO—

3. PaccTaBuTh K03()PUIMEHTHI B CXEME peaKIIMi METOIOM 3JIEKTPOHHOTO OanaHca:

Cu + HNOsz — Cu(NO3)2 + NO2 + H20

4. CocTaBUTh ypaBHEHUS XUMUYECKUX PEAKIIUI U MMOKA3aTh WX KaK PEaKI[M{ HOHHOTO
oOMeHa:

A) Al203 + HCl — Bb) Ba(NO3)2 + H2SO4 —

5. OcymiectBuTh cienyromnue npespaienus: Fe — FeClz — Fe(OH)z — FexO3 — Fex(S0a)3
6. B u30bITKE mIenoun pactBopsiercs: a) Mg(OH)2 6) A1(OH)s B) Fe(OH)2 r) CaCO3
3amaua. Kakoit 00bEM BOAOPOIa BBICIHUTCS, €CITU § T. KalbIIHUsI IOMECTUTD B BOy Maccoi 40
r.

Hrorosasi koHTpobHas padoTa mo xumMmnu 9 Kiace

Bapmuanr 1

1.  JlaHbl CHMBOJIBI 2JIEMEHTOB U yKa3aHbl uxX BaieHTHoCcTh: LiO (1), BaO (I1), PO (V), SnO
(IV), KO (1), MnO (VII). CoctaBbTe COOTBETCTBYIOIINE XUMUUECKHE hopmyJbl. [Ton
(dbopMylaMy HATUIIUTE HA3BaHUS YTHX BEIIECTB.

2. Kakwue BemecTBa Ha3bpIBAIOTCSl OCHOBaHUAMU? HanuimTe ypaBHEHHS peakIuid, pu
MOMOIIIM KOTOPBIX MOXHO OCYIIECTBUTH NMPEBPAILICHUS:

Ca — Ca0O — Ca(OH)2 — CaCl2

3. Kakumu BemecTBaMu HY)KHO MOICHCTBOBAThH HA XJIOPU KaJIbIHS, YTOOBI TOTYYHTh:
cynbdat KanbIus, KapOOHAT KabIs, opTodocdaT Kaablus, THAPOKCH]T KAJTbIIHS,
xJyiopoBosopo? Hanuimre ypaBHEHUs peakuil.



4. B cocras BemectBa BXxoaiT 40 % xanbuus, 12 % yriepona u 48 % xucinopona.
HaiinuTe npocreiinryto XuMu4ecKyto (GopMysTy 3TOTO BEIIECTBA.

5. Ckounpko no macce ruapokcuna xenesa (1) odpasyercs npu Bzaumoneiicteun 240 r
THIPOKCHIA HATPHUS ¢ HYXKHOM Maccoit xmopua skesesa (111)?

Bapuanr 2

1. Tlonw3ysce [lepuoamueckoit TabMIICH IITEMEHTOB, COCTaBLTE POPMYJIIBI COCTUHECHU:
ZnO, BO, BeO, Co0, PbO, NiO. ITox ¢hopmyaamu BEIIECTB HAUIIIKTE UX HA3BAHHS.

2. llosicHuTe, YTO HA3BIBAETCS SHEPTETUYECKIM YPOBHEM, H U300pa3uTe CXeMy
pa3MelleH sl JIEKTPOHOB 110 SHEPreTUYECKUM ypoBHAM B atomax Hatpust Na u asora N.

3. 3anmmmuTe 1o Tpu GOpMyIIBl COSAMHEHUIT: a) C MIOHHOM CBA3BIO;

0) c KOBaJIEHTHO! MOJISIPHOM CBSA3bIO; B) C KOBAJIEHTHON HEMOJIAPHOM CBs3bI0. M300pazuTe ux
AJIEKTPOHHBIE (POPMYIIBI.

4. Kakue BeliecTBa Ha3bIBatoTCs CoisiMu? HanumuTe ypaBHeHUs peakLuid, IPH TOMOIIN
KOTOPBIX MOKHO OCYIIECTBHTH PEBPAILICHHS:

Zn — ZnCI2 — Zn(OH)2 — Zn

5. Kakumu n1BymMs crioco0aMi MOKHO MOJTYYUTh U3 OKCHIA KAIBLUS: CYIb(aT KanbLus 1
optodocdar kanbuusa? CocTaBbTe ypaBHEHHS ITHX pPEaKLUil.

6. BemectBo comepxur 20,72 % uatpus, 28,83 % cepwl u 50,45 % xucnoposa.
Omnpenenute NpOCTEHIIYI0 XUMHUECKYIO (POPMYITy 3TOI'O BELECTBA.

7. Ckoubko 1o mMacce TpeOyercst IIMHKA, 9YTOOBI B PEaKIUHU C COMSTHOW KUCIIOTOH MOIyYUTh
500 r xyopuaa uHKa?

OuneHnka dKcnepuMeHTATbHBIX YMeHHH (B mpouecce BHIMOJIHEHUS MPAKTHYECKUX
padoT M0 HHCTPYKLMH)

[TpakTryeckre pabOTHI MO XMMHH BBITTOIHSIOTCS B TETPAISAX JUISI TPAKTHYECKUX PadoT.
IIpu ouleHMBaHUM OTYETA O BBITOJHEHUIO TPAKTUYECKON pabOThl 0c000€ BHUMaHHE
YIEISIeTCSl KAYeCTBY U TIOJTHOTE CaMOCTOSITENIbHBIX BBIBOJIOB YICHHUKA.

KonnyecTBo npakTHueckux padoT ONpeaesieHo B IporpaMMe.
B Teuenue yueOHOTO rosia TeTpaay U MPAKTUIECKUX paObOT XPAHUTCS B HIKOJIE.
OT1meTka «5»:

DKCIEpUMEHT BBITIOTHEH TMOTHOCTHI0. CienaHbl MpaBUIIbHBIC HAOII0EHUS U BBIBOIHI,
HKCHEPUMEHT OCYILECTBIIEH M0 IJIaHy, C Y4EeTOM TEXHUKH 0€30MacHOCTH U MPaBUIl pabOThI €
BEIIECTBAMH U IPUOOPaMH, TPOSIBIICHBI OPTaHU3AIIMOHHO-TPYIOBBIE YMEHHSI
(mopepKUBaeTCsl YUCTOTa pabovero Mecra, MopsJI0K Ha CTOJIE, SKOHOMHO UCIIOIb3YIOTCS
PEaKTUBBI).

JlonymieHsl He 6oJiee IByX HECYIIECTBEHHBIX OLUIHOOK MpH 0(OpMIIEHHH PaOOTHI.

OTmerka «4»:

Pabota BbINONIHEHA, c/ieNaHbl IPAaBUIIbHBIE HAOIIOAEHUS M BHIBOJIbI: HKCIIEPUMEHT BBIITOJIHEH
HETIOJTHO HIJTH HaOIIOJAI0TCS HECYIIECTBEHHBIE OMMOKY B paboTe ¢ BEIIECTBAMU U
npubopamu.

OT1merka «3»:

OTBeT HEeMoHbIH, paboTa BHINIOIHEHA MPABUIIBHO HE MEHEE, YeM HAIOJIOBUHY, JOMYyIIEeHa
cyliecTBeHHas olrOKa (B X0/1e SKCIIepUMEHTa, B 00bSICHEHUH, B 0hOpMIIEHUHU pabOThI, IO
Tb npu pabote ¢ BemecTBaMu 1 NpUOOpaMH), KOTOPYIO YYAIIMKCS UCTIPABIIAET 110
TpeboBaHuto yuntens. Jlomyckaercst opopmieHue paboThl 6€3 3aIUCcH yPaBHEHH pEaKITHil.
DKCIEPUMEHT MOJHOCTHIO BHIIIOIHEH B COOTBETCTBUH ¢ MHCTPYKLUSAMH U IPAaBUIAMU
TEXHUKH 0€30MacHOCTH, HO paboTa He 0OpMIICHA.

OT1MmeTKa «2»:

BeinonHeHo MeHee OJ0BUHBI pabOThI; JOMYIIEHBI IBE WK 00Jiee CYIeCTBEHHbIE OIIMOKH B
XO0JIe SKCIIEPUMEHTA, B 00BACHEHNH, B 0opMiIeHUH paboThl, o Th



pu paboTe C BEeIECTBAMH M MPUOOPaMHU ), KOTOPBIC YJAIIUNCS HE MOXKET HCIIPABUTH.
OTtpaboTka npakTUYecKux padboT He MpeaycMaTpuBaeTcs Mpu

OTCYTCTBHH YYaIIETOCs Ha MPAKTUYECKOW paboTe, MPH BBHIMOJHEHUU YKa3aHHBIX pa0doT Ha
OTMETKY «2».

HNHCTpYKIIMHU 1JIA PAKTHYECKUX padoT

[TpakTrdeckas pabora Ne 1. «PermieHne s3KCiepUMEHTaTBHBIX 3a/1a4).

[Tpaktrueckas padota Ne 2. «IloxyueHne CONISTHOM KUCIOTHI M H3yUYCHHE €€
cBoicTB». BuneoonsiT 1. Bugeoonsir 2.

[Tpaktuueckas padora Ne 3. «IlonyueHne aMMuaKka 1 M3y4eHHE €T0 CBOMCTBY». BUICOOBIT.
[TpakTudeckas paborta Ne 4. «ITonyuenue okcuna yriaepona (1V) u usydenue ero
cBoiicTB. PacrioznaBanue kapOOHATOBY.

[IpakTuueckas padora Ne 5. «PemieHue skcriepuMeHTaIbHBIX 3a7a4d 1o Teme «CBolicTBa
KHCIIOT, OCHOBAaHUH M COJIEH KaK dJIEKTPOIUTOBY.
"[lonyyeHune yraekucioro ra3a u u3y4YeHue ero CBOMcTB"
[IpakTuueckas padota Ne6.«OKecTKoCTh BOJbI U METOIbI €€ YCTPaHEHHUs». BUICOOmbIT
"B3aumornpeBpaiiienre kapooHaTOB U THAPOKapOOHATOB"
[IpakTuueckas pabora Ne 7. PemieHne skcriepuMeHTaNbHBIX 3aa4 1o TeMe «BakHeime
METaJUIbl U UX COCTUHEHUS
Buneoonsit "Pacnio3HaBaHue pacTBOPOB XJIOPUAA HATpUs, KapOoHaTa HATPUS U cylbdarta

Hatpus"



https://drive.google.com/file/d/1XOQuoq17o0nsi9nRhd2A6y8nT3sECOfA/view?usp=sharing
https://www.youtube.com/watch?time_continue=11&v=YTBnTHYVVds&feature=emb_logo
https://www.youtube.com/watch?v=Rob6T7avQhE
https://www.youtube.com/watch?v=1R5ew91uWc4
https://drive.google.com/file/d/18Wzdc-EPgUKl7gu96egDgx-PEcrh1Pnb/view?usp=sharing
http://files.school-collection.edu.ru/dlrstore/15e9c4c8-4d51-a643-b626-db48ff50f3b9/index.htm
http://files.school-collection.edu.ru/dlrstore/15e9c4c8-4d51-a643-b626-db48ff50f3b9/index.htm
http://files.school-collection.edu.ru/dlrstore/15e9c4c8-4d51-a643-b626-db48ff50f3b9/index.htm
http://files.school-collection.edu.ru/dlrstore/b6fee80d-0e96-27d0-8393-38abcc545a0b/index.htm
http://files.school-collection.edu.ru/dlrstore/b6fee80d-0e96-27d0-8393-38abcc545a0b/index.htm
http://files.school-collection.edu.ru/dlrstore/cb4204a8-48cb-27fb-6b6b-43bc4f99f8b4/index.htm
http://files.school-collection.edu.ru/dlrstore/cb4204a8-48cb-27fb-6b6b-43bc4f99f8b4/index.htm

