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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHH C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKkKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIYXKUT OCHOBOW JUisi (OPMHPOBAHMUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIJ] B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUU HA ONPEIEIEHHOM dTane €€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OOe 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO IPHUHIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBIIOJIHASL (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHMS U BO3MOXKHOCTEN MPAKTUYECKOTO IPUMEHEHHUSI U TTOITYYEHHS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUH OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3a1a4a
y4eOHOTro MpeaMeTa COCTOUT B POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUM, JOCTYIHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHi, B
dbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U MX IPUMEHEHUH B y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

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

— (GOpMHUPOBaHHE WHTEUIEKTYaIbHO Pa3BUTOM JMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE ISt
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaOIIIer0o MHUpa, MCIOJB3Ysl 3HAHWS U OIBIT, MOJyYCHHbIE MPU H3yUYECHUHU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeIIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGUIs W HAMpPaBIEHHOCTH AajbHEHIIEro
oOy4eHus.

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



COJAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHocHUTenbHas aToMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUMU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHMUYECKOH MOCYIOH, MpaBuiIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHYECKUX (TOPEHHUE CBEUYH, MPOKATUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOJIGHWE W  ONHMCAaHWE  PE3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BenlecTBo. HaxoxxaeHwe kuciaopoga B OpHuponae, (PU3MUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TemnoBoit 3¢(}eKT XUMHUECKON peakluu, TePMOXHMUYECKUE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHHE, CIOCOOBI MoyueHus. Kuciorsl
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IIpuposie U B )KU3HU 4YeloBeKa. KpyroBopor Boabl B IIpUpOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcuasl. Kiaccudukarus
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuii. Du3znueckue M XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHCJIOpOJa, HaOIoaeHne
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
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 pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJBI C METa/NIaMU (HATpUEM H
KaJIbLIUEeM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIIOT U LIENOYEH, U3YyUEHUE B3aUMOAECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEUTpaJIn3aliy, IOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIJHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COETUHEHUID.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHbIE M IIEJIOYHO3EMENbHbIE METaJLIbI,
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
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aTOMOB TiepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyniaM U MepuoiaM.

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

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMUUECKUX AIIEMEHTOB. VIOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pAacTBOPAMH KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIA (PaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaius, TMepUoINIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIEeCTBa, Ta3, (PU3NYECKUE BEIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

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

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

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

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKkiuu. CocraBienue YPaBHEHHUI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHbI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 ANEKTPOIUTUYECKON THUCCOUNALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMMHUYECKON PEAKIUU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COEUHEHMsI), paclO3HABAaHME HEOPraHMYECKMX  BEIIECTB C  ITOMOUIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBoiOpoJ, CTpoeHue, (U3NYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO croco0a MOJIy4eHUsI CEepHOM KucnoThl. lIpuMeHeHue cepHoM
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPETOTBPALICHHUSL.



OObmas xapakrtepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue U npuMeHeHue. Conu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W CHEUPUIECKUE).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyeckue U xumudeckue cpoiictBa. Okcua gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIIEPO/I, ITIOTPOITHbIE MOIU(DUKALINH,
pacmpocTpaHeHHe B MPUpPoAe, HU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJieMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yroib, NPUPOAHBIA Tra3, HePTb),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuveckne W XUMHUYECKHE CBOWCTBA, TOJIY4YCHHE W
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MIPOMBINIJICHHOCTH. BakHelme CTpouTeNnbHbIE MaTepuaibl: KepaMmHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHUE KAYeCTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOACHUE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOKHO MCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHWE ¢ (PU3MYECKUMU CBOWCTBaMHU a30Ta, ¢ocdhopa U Ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKUUUA HA HOH aMMOHHMS U
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QysmiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJIEHWE 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 OCHOBAHHUH
ux nosiokeHuss B llepuogmueckon cucreme xumuueckux snemeHtoB [ .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mMosydeHus MeTtaioB. [loHsATHE O KOpPpO3WMM METalIOB, OCHOBHBIE
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 . . MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
Ilepnognueckon cucreme xuMnudeckux 3seMeHToB [[. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue 1 XUMHUYECKHE CBOKWCTBA MarHus U



KaJibIusl. BaxkHeiiime coeJuHeHUs! KabIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXxOXKJIeHUE B mpupoac. Pu3MUYECKUe WU
XUMHUYECKHE 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
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLIECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalus MW KaJlblUgd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Poab xuMun B pemieHn# 3K0JIOTHUYECKUX
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 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeTb, SBICHUE, IMapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
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
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE OIBbITA IEATEIIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

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

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX AEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBbIX, IMO3HABATENIbHBIX 3a]a4, BBINOJIHEHUM XUMHUYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YeEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

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



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  TPEAMETHBIX 3HAaHMM MO  XWMHHM, OCO3HAHHBIA  BBIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHHE K TPUPOJIE KaK HICTOUYHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpON aKTMBHOI'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIM3MpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Juajiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEUIAraeMble€ B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHMSI M CIIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHASI U HEMOJISIpPHASI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JUISI COCTaBJICHUS (PopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011ee YUCII0 SJIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

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

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN IEATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peasbHBIN ¥ MBICTICHHBIH );

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJAUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMyC, (eHON(PTATICeUH, METUIOPAHK

U pyTHE).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBecHMEe, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTnyecKas ), KpucTtamndeckas penérka, Koppo3us METallIoB, CTUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS GopMyll
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITUA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpymnma)», manbie u OONbIIME TMEPUOMABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COEIUHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX Y HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TakKXKe TMpaBuiaa oOOpalleHus C BelleCTBaMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOM IEITEIIFHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEHHEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaibHbII U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xumMmmuueckue 15 1 bu6nunorexa LIOK
' peaKIuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pa3nea 2. BakHeiimme npeacTaBuTe Il HEOPraHHYECKHUX BelEeCTB
21 Boznyx. Kucnopoa. Ilonstue 5 bubmmnoreka HOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
Bogopon. Ionsitue o bubmuoteka [IOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnunoreka LIOK
' OCHOBaHHSX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro mo pasneny 30



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

Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumudeckux jemMeHToB /. U. MenpaesieeBa. CTpoeHue aToMOB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaKknuu

[Tepuoanueckuii 3aKOH U
31 [lepuoanueckas cucrtema 7 Bbu6muotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edso00.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMHU4YecKas CBI3b. BuGmorexa LOK
32 OKucIHTeILRO- 8 1 https://m.eds00.ru/7f41837c
BOCCTAHOBUTEIBLHBIE PEAKIIUU
bu6nmorexa LIOK
Hroro no pasaeny 15 https://m.edsocL).I ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68 4
ITPOI'PAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 6 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 3 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

INOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka ara
n/m P Bcero KOHZPO'HBH HPZKTW{' A o0pa3oBaTe/ibHbIE
padoTbI padoThsI pecypesI
IlepBoHavyaqbHbIe XUMHUYeCKHE OHATUA 204
1 [Ipenmer xumuun. Ponp xuMuu B KU3HU YesloBeka. Tena u 1 02.09.25 bubmmoreka [JOK
BEIIECTBA. https://m.edsoo.ru/ff0d210c
2 TlousaTue o MeTomax MO3HAHUSI B XUMUH. 1 04.09.25 | bu6mmoreka [IOK
ArperaTHoe COCTOSIHUE BEIIECTBA. https://m.edsoo.ru/ff0d227e
3 [IpaBumna paboThI U TeXHUKA 0€30IACHOCTH B KaOMHETE XMMHHU. 09.09.25 Bubnuoreka [JOK
Ob6opynoBanue 1a00paTOPUU. https://m.edsoo.ru/ff0d23dc
4 [IpakTuueckas pabora Ne 1 « Habmronenue 3a ropsiieii ceeuen, 1 1 11.09.25  bubnuoreka [JOK
oOpareHue ¢ 1a00paToOpHBIM 000PYIOBAHUEM » https://m.edsoo.ru/ff0d26ca
Crnioco0nl pa3zeneHust cmecei 16.09.25
5 I1 aKTI/I‘IeEKai abota Ne 2 «Paznenenue cmeceil (Ha mpumepe 1 1 Brbmaozexa [IOK
p pabora A% puMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBL H MOICKVILEL 1 18.09.25 bubnuoreka [JOK
YIIBL: https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIBI) XMMHUECKUX 23.09.25 bubnuoteka [JOK
7 1 _
aneMeHToB OTHOCUTENIbHAsA aTOMHAs Macca. https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cioXkHbIE BelecTBa /HOpMYIIbI-3HAKOMCTBO/ 1 25.09.25 bubauoteka [JOK
OTtHOocHTENbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d2a6c
9 Xumuyeckue GopmyIbl 30.09.25
MaccoBas 10151 XUMHUECKOTO 3JIEMEHTA B COEAMHEHU U
['1aBHBIEC 3aKOHBI XUMUU. : ATOMHO-MOJIEKYJISIPHOE YUEHUE 02.10.25
10 | 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB g & 1 buGmorexa LIOK
HHIECTE: https.//m.eds00.ru/ff0d2d50
3aKOH COXpaHEHHUs MaCcChl BEUIECTB.
11 BaneHTHOCTE aTOMOB XMMUYECKUX DJIEMEHTOB. XHMUYECKas 1 07.10.25 bubmmoreka [JOK

dhopmyna.

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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12 H 09.10.25
anMCaHue XUMHUYECKHX (OPMYJ BEIIECTB C yUETOM . Bu6morexa LIOK
BaJICHTHOCTH. https://m.edsoo.ru/ff0d323c
13 | ®usnueckue U XUMHUUYECKHUE SIBIEHUS. XUMUUECKas PEAKIIUS 1 14.10.25 | Bubmiorexa LJOK
’ peakt https:/m.eds00.ru/ffod350c
14  3akoH coxpaHEHHUs MacChl BEUIECTB. XUMUYECKUE YPAaBHEHUS 1 16.1025  bubmmorexa LIOK
' https://m.edsoo.ru/ff0d5230
Krnaccudukanus XuMHYECKUX peakiuii (COeTUHEHMS, 21.10.25 bubauoteka [JOK
15 1 .
pasIoKeHUs, 3aMeIeHUsI, 0OOMEHA) https://m.edsoo.ru/ff0d37fa
16 Hanwmcanue ypaBHEHHI XUMHYECKHX PEAKIUii 1 23.10.25  bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d3al6
06.11.25  bu6mmoreka [IOK
17  KomuuecTBo BemecTBa. Mok, MossipHast macca 1 https://m.edsoo.ru/ff0d3b88
. 11.11.25. bubmuoreka [{OK
18  KommuectBo BemniectBa. Moiib. MomsipabIii 00beM 1 https://m.edsoo.ru/ff0d5708
19 | BeruuciieHHus KOJIUYECTBA BELIECTBA, MACCHL 1 00bEM BEIIECTB 1 13.11.25 | bu6moreka LIOK
i ' https://m.edsoo.ru/ff0d3f34
18.11.25 bubmuoreka [[OK
20 | O606mmenue Tembl «IlepBoHaUaTbHBIC XUMUUYECKUE TTOHATHUS 1 https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padora Nel o teme «llepBoHavanbHble 1 1 20.11.25 bubanoreka [JOK
XUMHUYECKHE ITOHITUS) https://m.edsoo.ru/ff0d4290
Ba:xkHeliniue npeacTaBuTe i Heopranudeckux semects 30 yac
Boznyx — cmech razos. CoctaB Bo3ayxa. Beruncnenue 25.11.25 bubmmoreka [JOK
21 . o 1 .
00bLEMHOM T0JIM KOMIIOHEHTA Ia30BOMH CMECH. https://m.edsoo.ru/ff0d448e
Kucnopoa — 31eMeHT U IPOCTOE BEMIECTBO. AJIIIOTPOIIHBIE 27.11.25
22 q)OpMBII)(OHSOH) (DI/ISI/I'-IGCKI/II)e CBoﬁCTL:a KHCII0po/ia b 1 bubmiorexa HOK
’ https://m.edsoo.ru/ff0d4614
[IpuMenenue kucnopoa
XUMHUYECKHE CBOMCTBA KUCIOPOa (peaKIK OKUCICHHSI, 02.12.25 Butmorexa LOK
23  ropenue). [lorstue 06 okcumax CriocoObl TOTYICHUS 1

KHCJIOpOoJa B J'Ia60paTOpI/II/I U IMPOMBIIIJICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
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TennoBoi 3 PeKT XMMUIECKON peaKIuu, TIOHITHE O 04.12.25
24 | TEpMOXMMHYECKOM YPaBHEHHH, YK30- ¥ SHIOTEPMHUUCCKHUX buGmnorexa LIOK
’ https://m.edsoo.ru/ff0d4790
peakuusax
TomuBo (HedTh, yronb U MeTaH). 3arps3HEHUE BO31yXa, 09.12.25  bubamoreka [JOK
25 _
CIIOCOOBI €T0 MPEIOTBPAICHUS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktuyeckas padora Ne 3 o teme «Ilomyuenue u cobnupanue 11.12.25 Bubmmoreka IIOK
KHCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
7 Bonopoa — snemeHT u npocroe BemecTBo. duzndeckue 16.12.25 bubmuoteka [{JOK
cBoricTBa. HaxoxaeHnue B mpupo/e. https://m.edsoo.ru/ff0d4dd0
28 | Xumudeckue cBOMCTBa Bomopoxaa. [Ipumenenne Bogopoaa 18.12.25  bubmiorexa LIOK
' https://m.edsoo.ru/ff0d4dd0
29  TloHsTHE O KHCIIOTaX U COJSIX 23.12.25  bubmuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 | CnocoObl moy4eHus BOAOpo/ia B JIabopaTopuu 25.12.25  bubmorexa LHOK
i Aopon patop https://m.edsoo.ru/ff0d4ddo
[Ipaktuueckas padora Ne 4 o teme «llomyuenue u cobupanue 30.12.25 bubauoteka [JOK
31 N .
BOJIOPO/Ia, U3YYEHHUE €0 CBONCTBY https://m.edsoo.ru/ff0d4f42
N N bubnuotexa [JOK
32 MounspHblit 006EM ra3zoB. 3akoH ABorajapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KOTMUECTBA BEIIECTBA ra3a MO ero bubnuotexa [JOK
33 N _
W3BECTHOMY KOJIMYECTBY BEIIECTBA MU O0BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 005EMOB Ta30B M0 YpaBHEHUIO PEAKIIMU HA OCHOBE bubnmnoreka [JOK
3aK0Ha 00BEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
35 | Bopa, pu3udeckne 1 XUMHYECKUE CBOWCTBA bubmiorexa HOK
’ ' https://m.edsoo.ru/ff0d587a
. bu6mmorexa [IOK
36 | IlonsTtue ocHoBaHmii. MTHAMKATOPHI https://m.edsoo.ru/ff0d59e2
37 PactBopsl. HacellieHHBIE M HEHACBILLIEHHBIE PACTBOPBIL. bubmuotexa [JOK
MaccoBas 10114 BelllecTBa B pacTBOpe https://m.edsoo.ru/ff0d5b40
. [TpakTnueckas pa60T21 No SUHO TemMe «VHpI/IrovTOBJIeHHe" BuGmiorexa 1IOK
PacTBOPOB € ONpPeNeIEHHON MAacCOBOM 10J1€i paCTBOPEHHOTO

BEIIECTBAY

https://m.edsoo.ru/ff0d5eba
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bu6mmoreka [IOK
39  Kontponbnas padorta Ne2 mo teme «Kucmnopon. Bomopoa. Boga» 1 1 https://m.edsoo.ru/f0d6342
. bu6mmoreka [IOK
40 | Okcuapl: cocTaB, KJIacCU(pUKAIUsI, HOMEHKIIATypa 1 https://m.edsoo.ru/ff0d664e
a1 [Tonyyenue u XMMHUYECKUE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U 1 bubnuoreka [IOK
aM(pOTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 | OcHoBaHHUSA: COCTaB, KJIacCU(PpUKAIIKA, HOMCHKJIATypa 1 Bubmaorexa ITOK
' ’ ’ https://m.edsoo.ru/ff0d67ca
43  TlomydyeHue U XUMUYECKHE CBOMCTBA OCHOBAHUM 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
. bubmuorexa [JOK
44 Kucnotsl: cocTaB, KJIacCH(PUKAIUI, HOMEHKIATypa 1 https://m.edsoo.ru/ffodfee?
45  TlomydyeHue U XUMUYECKHE CBOMCTBA KHCIOT 1 bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOOBI TIOTy4YeHUS, 1 bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ad9474
IIpa eckas pabota Ne 6. Pemenue sxcriepuMeHTanl
47 3ap aIfITE:)I Telfvn;[ <I<)OCHTOBHLIe KHaI(I:ICBI;II;—IIeOKF:HE‘I/IIz/I(:Iz{;X o 1 1 Eubmorexa IIOK
& . p https://m.edsoo.ru/00ad9b7c
COCTTUHCHUIN»
48 ['eneTnveckas cBSI3b MEXKIy KJIaCCAMH HEOPTAaHUYECKUX 1 bubnmnoreka [JOK
COCTMHCHUN https://m.edsoo.ru/00ad9a50
. bu6nmoreka [IOK
49  OO6oOuieHNe M cUCTeMAaTU3aIs 3HAHUH 1 https://m.edso0.ru/00ad9ch?
o | Koo BeGrs 65 o e O s ] psmorea 0
p 8 https://m.edsoo.ru/00ad9ela
Iepuoauyeckuii 3axkon u IICX3 JI.W. MenaeneeBa 16 u
[lepBble MOMBITKU KJIACCH(PHUKAIIMNA XUMUYECKHUX JIEMEHTOB. bubanoreka [JOK
51 1 _
[TonsiTHE O rpynIax CXOMHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
50 [Tepunoamueckuii 3akon u [lepuoanyueckas cucTeMa XUMHUIECKUX 1 bu6nmoreka [JOK
anemenToB [I. 1. Menaeneera https://m.edsoo.ru/00ada52¢c
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bu6mmoreka [IOK

53 Ilepuoaet, rpynmel, moATpyrE! https://m.edsoo.ru/00ada52c
54 | Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M3oTombl Egggﬁﬁfggggﬁ}é{)a da342

55 CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB JICMEHTOB bubnnoreka [HOK
[Tepuonuueckoit cucremsl [. . Menneneena https://m.edsoo.ru/00ada6bc

56 XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 10 €T0 MOJ0KEHUIO B bubnnoreka [HOK
[Tepuonnueckoit cucreme . . Menaeneesa https://m.edsoo.ru/00ada824

57 3nauenue [lepuonuyeckoro 3akoHa JUisi pa3BUTHS HAYKHU U bubnnorexa [HOK
npaktuku. Jl. 1. MenneneeB — y4€Hblid, IEIAror U rpakJJaHiH https://m.edsoo.ru/00ada96e

58 | DnexkTpooTpULIATEIHHOCTh ATOMOB XUMUYECKUX IIEMEHTOB BH6J_IHOTeKa 0K
https://m.edsoo.ru/00adaab8

59  Honnast xumu4eckast CBsI3b bubmorexa LIOK
https://m.edsoo.ru/00adac34

60 @ KoBaneHTHas nmoispHas XUMUYECKas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8

61 KoBaneHTHas HeMmoIspHas XUMUYECKas CBSI3b bubmiorexa HOK
https://m.edsoo.ru/00adaab8

bubnnoreka [JOK
62 | Crenenr oxucreHua https://m.edsogru/OOadae28

63 | OKHCAUTENHbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH bubmiorexa HOK
https://m.edso00.ru/00adb076

64 | OxuCIUTEIN U BOCCTAHOBHUTEIU bubmorexa [IOK
https://m.edso00.ru/00adb076

65 O6006meHue u cucreMatusanus 3HaHul «CTpoeHue aroma. bubmuotexa [JOK
Xumunyeckas cBsizb» / Beepoccuiickas mpoBepouHas paboTa https://m.edso00.ru/00adb076

66 KonTponbnas padota Ne 4 no reme «CtpoeHue aroma. bubnnoreka [JOK
Xumuueckas cBs3b» / Becepoccuiickas mpoBepoyHas pabota https://m.eds00.ru/00adb076

67 PezepBHblil ypok. O0001IeHNE U CUCTeMaTH3alHs 3HaHUI 110 bubnuoreka [IOK
TeEME https://m.edso00.ru/00ad9ch2

bu6mmoreka [JOK

68

PesepBubIil ypok. O6001IeHIE ¥ CHCTeMAaTH3allus 3HAHUN

https://m.edsoo.ru/ff0d61c6
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HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
Aara uudgposbie
Ne n/m Tema ypoka u3yue
P Bcero Komépo'm’ﬂ HPZKTWI Hfm o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypeb
BemecTBo M xXuMuuyeckue peakuuu 174
02.09.

1 MHoroo0pa3ue HeopraHHuecKuX BemecTB. Kiaccudukanus u 1 bubnuoreka [IOK
HOMEHKJIaTypa HEOPraHUYECKUX COCIUHEHUMN. 2025 https://m.edsoo.ru/00adb59e
Knaccudukanms HeOpraHuIeCKUX BEIIECTB. Y paBHCHUS 04.09.

2 XI/IMI/I‘le((l))KI/IXH eammg OATBE mnaroilulne reHeIT)I/IquK 1{e] 1 2025 bubmorexa LIOK

p p Uy https://m.edsoo.ru/00adb6b6
CBSA3b MEXIY KJIaCCAaMH HEOPTAHHUYECKUX COCTUHEHUN.
BrrunciaeHus Mo ypaBHECHHSIM XMMHAYECKUX pEeaKIHii, Ha 09.09.
3 HaXO0XXACHHUE Maczgm HCXOJHBIX BEILICCTB I/IJII)H nuoz[ TOB 1 2025 Bubmzorexa HOK
POAYK https://m.edsoo.ru/00adb6b6
peakiuu (penieHue 3a1a4)
. 11.09.

4 CrpoeHue BemecTBa, BUAbl XUMUYECKOH CBSI3U. BajgeHTHOCTB 1 2025 bubmmnoreka HOK
U CTECIICHb OKHUCJICHUS. https://m.edsoo.ru/00adb7e2
Ilepuoanueckas cucreMa XUMHYECKHX d51eMeHToB [[. 1. 16.09.

5 Meli{ eieeBa 3aKOHOMEPHOCTHU B U3MEHEHNU CBoﬁIc[TB 1 2025 bubnnorexa [JOK

1 ' p - https://m.edsoo.ru/00adbac6
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX NEPUOJOB
18.09.

6 Kontponbnas padota Nel o reme «I[loBTOpenue u 1 1

yriayOJieHre 3HaHUH OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay 2025
. 23.09.

7 Knaccudukanms XuMruaecKux peakifii mo pa3auaHbIM 1 2025 bubnunorexa LIOK

MPU3HAKAM /TIO0 YHCITy PEareHTOB U MPOJYKTOB/ https://m.edsoo.ru/00adbcb0
. . 25.09.
8 TemnnoBoit 3¢ ekt XUMUUECKUX PeaKIHi. 1 2025 bu6muoreka [JOK

Brraucnenue 1o TEPMOXUMHNYCCKUM YPABHCHUAM.

https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

CKOpOCTH XMMHUYECKOU peakinu, (aKTOPhI, BIUSIONINE HA 30.09.
9 ckopocTh. [IoHATHE 0 TOMOT€HHBIX U T€TePOTreHHBIX 1 2025 Bubmorexa LOK
’ o https://m.edsoo.ru/00adc28c
peaKusaX, XUMHUUIECKOM PABHOBECUU PEAKIIUMA
o 02.10.
10 Teopus snekTposiuTUuecKor qucconuani. CUiabHbIC U 1 bubnuorexa [JOK
ca0bIe AJICKTPOTUTHI 2025 https://m.edsoo.ru/00adcd68
07.10.
11 HMonHble ypaBHEHUS peakuit 1 Bubmorexa ITOK
yp peartt 2025 https://m.edsoo.ru/00add448
. o 09.10.
12 XUMHUYECKUEe CBOMCTBA KUCIOT M OCHOBAHUM B CBETE 1 2025 bubnuorexa [{OK
MPEACTABICHUI 00 AJIEKTPOIUTHUCCKON AUCCOLUALINH https://m.edsoo.ru/00add5d8
. o o 14.10.
13 XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 1 5025 bubmmoreka [JOK
3JIEKTPOJIUTUYECKON AUCCOLUALINI https://m.edsoo.ru/00add8b2
16.10.
14 [TonsTHe 0 rumponn3e comnei 1 bubmnorexa [IOK
AP 2025 https://m.edsoo.ru/00add9d4
21.10.
15 O06001eHre U cucTeMaTr3aIis 3HaHUA 1 202 Bubmorexa LIOK
B & 025 https://m.edsoo.ru/00addd12
23.10.
16 [IpakTuueckas pabora Ne 1. «Pemienne s3xciepuMeHTaIbHbIX 1 2025 bubmmnoreka HOK
3aJa4y https://m.edsoo.ru/00addbfa
06.11.
KonrtponbHas pabora Ne2 1o teme «NeKTpoIUTUYECKas bu6muoreka [JOK
17 1 1 2025 :
aucconnanya. XUMUYECKUE PEAaKIIMU B paCTBOPAX» https://m.edsoo.ru/00addec0
HeMeTauabl 1 X cOeAMHEHUST 254
OO6m1ast XapaKTepuCTHUKA rajJJOTeHOB. XUMUYECKHE CBOMCTBA 13.11. bub6mmoteka [IOK
18 1 .
Ha IPUMEPE XJIopa 2025 https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. ComsiHast KHCIOTa, XUMHUYECKHE CBOMCTBA, 1 bu6nunorexa LIOK
[IOJIy4YE€HHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
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[TpakTrueckas padota Ne 2 o teme «llomydeHue conssHon 18.11.  bubOmmoteka [IOK
20 N . .
KHUCJIOTBI, U3y4EHUE €€ CBOMCTB) 2025 https://m.edsoo.ru/00ade348
21 Beruncrienus no ypaBHEHUAM XUMHUYECKUX PEAKLUM, €ClIn 20.11. | bubnmoreka HOK
OJIUH U3 PEareHTOB JaH B U30BITKE 2025 https://m.edsoo.ru/00ade488
25.11.  bubmuoreka [JOK
22 OO6m1as xapakTeprucTrka 3J1eMeHTOB VI A-Tpyniibl 5025 https://m.edsoo.ru/00ade64a
23 Amnorponabie Monudukanmu cepsl. HaxoxaeHue cepsl u eé 27.11. | bubmumoteka [JOK
COCAMHEHHI B IpUpoie. XMMUUYECKUE CBOMCTBA CEPhI 2025 https://m.edsoo.ru/00ade64a
24 CepoBonopoi, cTpoeHHe, GU3HYSCKUAE U XUMUICCKUE 02.12.  bubmuoteka [IOK
CBOMCTBa 2025 https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHas KUCIOTa, GU3UYECKUE U XUMUYECKHE 04.12.  bubmuoreka [JOK
25 . .
CBOICTBA, IPUMEHEHUE 2025 https://m.edsoo.ru/00adea28
XUMHUYECKHUE PEAKINH, JICKAIUE B OCHOBE MPOMBIIILIEHHOTO
26 criocoba mo . CHI/IIiI CepHOI ;HI/ICJ'IOTLI XI/IMI/II‘)IGCKOS 09.12. bubmmoreka LIOK
Y1 PHO : 2025 https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl COSTMHEHUSIMU CEPBI
27 Brraucienne MaccoBOM HOIH BBIXOA IIPOAYKTA PEAKIIAT 11.12. bubmnorexa LIOK
A /1 TIPOLYITa peakl 2025 https://m.edsoo.ru/00adec8a
OO1as xapaKTepHCTUKA 3J1eMeHTOB VA- el A30T,
28 acllli1 OCT I;HGHIEC B IIPUPOJIE (I)I/I3I/Iqecm:£ }I;HXHMHHCCKHC 16.12. | bubmnoreka HOK
pactipoctp PHPOAE, 2025 https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AMMuak, ero puznyecKrue 1 XuMHU4YeCKHe CBONCTBA, 18.12.  bubmuoteka [IOK
MOJIyYCHUE U IPUMEHEHUE 2025 https://m.edso0.ru/00adf004
30 ITpakTuyeckas padora Ne 3 o teme «IlonyueHne ammuaka, 23.12. | bubnmoreka [JOK
W3Yy4YEHHUE €r0 CBOMCTB) 2025 https://m.edso0.ru/00adf180
31 A30THAas KUCoTa, €€ (Pru3nuecKue 1 XMMUYECKHE CBOMCTBA 25.12. bubmmorexa LIOK
’ 2025 https://m.edsoo.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH aMMOHHUS B KaUECTBE
32 MUHEPAIBHBIX Y100 peHI/Iﬁ XUMHYECKOE 3arpsi3sHEHUE 30.12. buGmuorexa [JOK
p X YA p ) p 2025 https://m.edso0.ru/00adf518
OKpY’Karolllel cpeibl COeAMHEHUSIMU a30Ta
33 ®ocdop. Oxeun pochopa (V) u pochopHas kucnora, bubmuoteka [IOK

(I)I/ISI/ILICCKI/IC U XUMHWYCCKHE CBOﬁCTBa, IOJIYYCHHUC

https://m.edsoo.ru/00adf68a
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Hcnonbp3oBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX bubmmoreka [JOK
34 . . 1 :
ynoOpeHui. 3arps3HeHne MPUPOIHON cpebl hocdhaTamu https://m.edsoo.ru/00adfc20
VYrnepon, pacnpocTpaHeHUe B IpUpoe, pusndeckue u bubnmnoreka HOK
35 8 1 :
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepona, ux (pusnveckre U XMMUYECKHe CBOMCTRA.
36 BKOJI?)FHZZCKE;L ’06JI(§)MBI CBSI3aHHBIE C OKCUIOM YyTJIepo/ia 1 bubmnorexa LIOK
(V) p ’ JIOM YIIIEpOlL https://m.edsoo.ru/00adfebe
N bubmuorexa [IOK
37 YTONbHAA KHCIOTA €€ oIl 1 https://m.edsoo.ru/00ae006¢c
38 [Ipaktuueckas padota Ne 4 o reme "Ilonydyenue 1 bubnnorexa [JOK
yriaekucnoro rasa. Kauectsennas peakuusi Ha kapooHaT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK 1 bubmmoreka [JOK
0 COCIMHEHUSIX YIIIepoa https://m.edsoo.ru/00ae054e
. bubnunoreka LIOK
40 Kpemuuii u ero coenmnenns . https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemienue skcnepuMeHTalIbHBIX bubmmoreka [JOK
41 . 1
3aja4 o teMe «BaxkHele HeMeTaIbl ¥ BX COeINHEHUS https://m.edso0.ru/00ae0bf2
KonTponbnas padorta Ne3 no teme «BaxHeilne HeMeTauibl bubmmnoreka HOK
42 1 1 .
U UX COCTUHEHUS» https://m.edsoo.ru/00ae0e18
MeTtauiabl 1 ux coequHeHust 20 4
06 —
11ast XapaKTepUCTUKAa XUMUUYECKUX SJIEMEHTOB Bubmiorexa [IOK
43 MeTaJI0B. MeTanuecKkas CBsi3b U METaJlJInYecKas 1 ]
i . https://m.edsoo.ru/00ae103e
KpUCTaTH4ecKast pemérka. @u3nyeckue CBOMCTBa METAIITIOB
XUMHYECKHE CBOMCTBA METAIOB. DIIEKTPOXUMUYCCKUN PSIT bubnnorexa [JOK
44 y 1 :
HaNpPsHKEHUN METAJLIOB https://m.edso0.ru/00ae1156
O6mue cnocoObl monydeHus MetamuioB. CIiIaBsl.
45 BHIIIIII/IcneHHﬂ o aB}I]{ZHI/IHM XUMHYECKHUX PEaKIUi, eCIn 1 bubnmorexa LIOK
M PCAKIH, https://m.edsoo.ru/00ae1156
OJIUH U3 PEAreHTOB COJICPKUT MPUMECH
bubnunorexa LIOK
46 Honstrue o kopposuu MeTaLIoB 1 https://m.edso0.ru/00ae1278
47 [[lenounble MeTAILITBI 1 bubmmorexa LIOK

https://m.edso0.ru/00ae14b2
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bu6nmoreka [IOK

48 Oxkcubl ¥ TUAPOKCUIBI HATPUS U KU 1 https://m.eds00.ru/00ae14b2
49 [lemouyHO3eMenbHBIC METAIIIbI — KaJIbLHK M MarHUui 1 bubnnorexa LIOK
https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefMHEHNS KaJIbLIU 1 Bubmorexa HOK
https://m.edso00.ru/00ael15e8
51 O06001IeHrEe ¥ cucTeMaTh3alus 3HaAHUI 1
N " bubnuorexa [IOK
52 JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 https://m.eds00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 no teme "JKEcTkocTh BOABI U 1 bubnuoreka [IOK
METO/bI €€ yCTpaHeHHUs " https://m.edsoo.ru/00aelae8
. bubnuoreka [IOK
54 AmoMuHmH 1 https://m.edsoo.ru/00aelc64
. bubnunoreka LIOK
55 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA 1 https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
56 Keneso 1 https://m.edso0.ru/00ae1d86
bu6nmorexa LIOK
57 Oxcupl, ruapokcu sl u conu sxenesa (1) u xenesa (111) 1 https://m.eds00.ru/00ae35e6
58 O0001IeHrE U CHCTEMATH3AIMS SHAHNUH 1
[IpaxTuueckas padorta Ne 7. Pemienue skcnepuMeHTaIbHbBIX bubmmnoreka HOK
59 . 1 }
3a7a4 1o TeMe «BakHele MeTaibl 1 UX COSIUHEHUSY https://m.edsoo.ru/00ae3de8
0 | e e e | Busmorea 101
!l P a1 N 1P P ' https://m.edso0.ru/00ae1750
BrrurcieHuss MaccoBO# JT0JIM BBIXOa MPOyKTa peakinu
61 O00011IeHE U CHCTEMATH3AIMs 3HAHUH 1
62 KonTponbhas padota Ne4 o teme «BaxHeine MeTauisl 1 1 1
UX COEIUHEHUS
XuMus U OKpYyKamomas cpena 34
. bu6nunorexa LIOK
63 BemecTBa 1 MaTepualibl B TOBCETHEBHOM JKU3HU YEIOBEKA 1

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

bu6nmoreka [IOK

64 XUMHYECKOE 3arpA3HEHNE OKPYKAOIEH Cpebl 1 https://m.eds00.ru/00ae4270
65 Ponp XxumuM B pemieHnn 3KOJI0THYECKUX TTPOOIeM 1 Bubmorexa ITOK
https://m.edsoo.ru/00ae4270
N . bubnunoreka LIOK
66 PesepBHbIil ypok. O6001ICHHE ¥ CHCTEeMaTH3alHsI 3HAHUN 1 https://m.eds00.ru/00ae0d0a
. . bub6nmmoreka [IOK
67 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA 1 https://m.edsoo.ru/00adb33c
N . bubnunoreka LIOK
68 PesepBHblil ypok. O60011I€HNE U CHCTeMAaTU3alHs 3HAHUMA 1 https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM [IPOI'PAMMBI

8 KIIACC
Kon .
A —— IIpoBepsiembie NpelMeTHbIe Pe3yIbTaTbl 0CBOEHHs OCHOBHO
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
pe3yJbTarTa
1 ITo teme: «llepBoHaYanbHbBIE XUMUYECKHE TTOHATHS
pPacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX TIIOHSATUH: aToM, MOJEKyJa,
XUMHYECKHM JJIEMEHT, TMPOCTOE BEIIEeCTBO, CJOXKHOE BEIIECTBO, CMEChH
(omgHOpOJHAs W HEOJHOPOJHAsA), BAJIEHTHOCTb, OTHOCHUTEIbHAasi aTOMHas U
MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas
1.1 JIOJIT XUMHYECKOTO JJIEMEHTAa B COCIUHEHHH, MOJSIPHBIM OOBEM, XUMHYECKas
peaxiusi, KacCU(pUKaIUs Peakuil: peakii COSAMHEHUS], pEaKIIUU Pa3I0KEeHHUS,
peaKIy 3aMelIeHHs, peakuu OOMEHa, PK30- M JHIOTEPMHUYECKHE PpEeaKiu,
TEIIOBOM 3P QEeKT peakiuu, pacTBOp, MaccoBas JOJsS BellecTBa (MpPOIECHTHAs
KOHIIEHTpAllUs) B pacTBOpE
19 WIUTIOCTPHPOBATE B3AUMOCBSA3b OCHOBHBIX XHMH1ECKHX TIOHSTHIA ¥ TPUMCHSTH 3TH
MOHSITHS IIPH OMTUCAHUH BEIIECTB M UX MPEBpaIIeHUN
13 HCIOL30BATD XUMHMECKYIO CHMBOJMKY A COCTABICHUA dbopMyn BelecTB U
YpaBHCHUN XUMHUYECKUX PEaKIIUn
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUsI MaccChl BEILECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMs], 3aKOHa ABOTapo
1.5 OTpPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIaCCU(UIIMPOBATh XUMUYECKHE PeaKUu (II0 YUCIIy U COCTaBY Y4acCTBYIOLIUX B
PEaKIMU BEIIECTB, M0 TEIIOBOMY 3 (deKTy)
1.7 BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJII0O XMMHYECKOT0 3JIEMEHTA M0 (GopMyIie COeMHEHNS,
1.9 BBIUNCIISTh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 OPUMEHSTHh €CTeCTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAaOII0IeHUE, U3MEpEHHE,
MOJIETTUPOBAHHUE, SKCTIEPUMEHT (PEaTbHBIM U MBICICHHBIN)
2 [To Teme: «BakHelue npeacTaBUTEIN HEOPIraHUYECKUX BEIIECTBY
21 pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TTOHSTUN: OKCH/I, KUCTIOTa, OCHOBaHUE,
COJIb
29 OTIpeeNATh MPUHAIEKHOCTD BELIECTB K ONPeIeIEHHOMY KJIACCy COeIMHEHUH 110
dopmynam
2.3 KJIaccu(UIIMPOBaTh HEOPraHMUECKUE BELIECTBA
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUUECKHE CBOMCTBA BEIIECTB Pa3INYHbBIX
24 KJIaCCOB, TMOATBEpKJas ONUCaHHE TPUMEPAMU MOJIEKYISIPHBIX YpaBHEHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUil
25 MIPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCIMOCTHU OT HX Ka4eCTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKHUX MPEBPAIICHUA B PA3JIMYHBIX YCIOBHIX
ClIeZIOBaTh MpaBUJaM TOJb30BAHUS XUMHMUYECKOW IOCYAOH U 1a00paTOpPHBIM
2.6 00opyI0BaHNEM, a TaK)Ke MPaBUJIaM OOpaIleHus ¢ BEIIECTBAMH B COOTBETCTBUU C

HHCTPYKIUSAMH 110 BBITOJIHCHHUIO Ha60paT0pHBIX XUMHNYCCKHUX OIIBITOB IIO




HOJY4YEHUI0 U COOMpaHHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHOM MacCOBOM JOJIe PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBaTb M IPOBOJUTH XMMHUYECKHE OSKCIEPUMEHTHl 110
pacro3HaBaHUIO PACTBOPOB WIEJNOYEH M KUCIOT C IOMOLIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIOPAHXK U IPYTHC)

2.7

MPOBOAMTD PACUETHI MO YPABHEHUIO XUMUYECKON PeaKIuu

ITo teme: «llepuonuueckuii 3akoH U llepumoanueckas cucremMa XUMHYECKUX
sanementoB JI. WM. MenneneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBS3b.
OKHCIIMTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

3.1

3.2

3.3

PAaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHIH: SAPO aTOMa, 3IEKTPOHHBIN
CJIOI aToMa, aTOMHas OpOHTalb, PaJUyC aToMa, XUMHUYECKasi CBA3b, MOJISIPHAS U
HENOoJIsIpHasi KOBAJIEHTHAsl CBA3b, 3JEKTPOOTPULIATEIbHOCTh, MOHHAS CBSI3b, HOH,
KAaTHOH, aHUOH, CTENICHb OKUCIICHUS

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHNYCCKHUEC 3JICMCHTHI

OMKCHIBATh M XapakTepu3oBaTh TabnuuHyro (opmy [leproguueckoil cucTembl
XUMHUUYECKHX JIEMEHTOB: pa3iMuaTh NOHITUS «TJIaBHas noarpynna (Arpymnmna)» u
«moboyHas noarpymnmna (brpynma)y», «manbie» u «00bIINe) TePUOIbl

3.4

pacKpbIBaTh CMBICII [Tepunoguueckoro 3aKOHa JI.W. Menneneena:
JIEMOHCTPUPOBATh ~ NOHUMAHUE  NEPUOJMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHUX JIEMEHTOB OT MX MOJIokeHus B [lepuoauyeckoii cucteme

3.5

3.6
3.7

COOTHOCUTh O0O3HaueHUs, KOTOophle HMeroTcs B Tabmuue «llepuognueckas
cucrema xuMuueckux anemeHtoB .M. MenzaeneeBa» ¢ 4YHMCIOBBIMH
XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XHMHUYECKUX AIJIIEMEHTOB (COCTaB U 3apsij
a11pa, o0lIee YUCIIO 3JIEKTPOHOB U PACIIPeIeIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM)

OmnpeacCIATb CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX

ONpCACIIATbL BU XHMHYECKOM CBSI3H (KOBaJ'IeHTHaSI u I/IOHH&?[) B HCOPTraHUYCCKUX
COCOUMHCHUAX

9 KIIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

1

11

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa30oBaTeJIbHOW MPOrPaAMMbI OCHOBHOI'0 00111er0 00pa30BaHUA

[To Teme: «BemecTBO U XUMUYECKAsT PEAKIIUS)

paCKpLIBaTB CMBICJI OCHOBHBIX XHMMHYCCKUX HOHHTI/If/iI paCTBop, 3H€KTpOJ’II/ITBI,
HEDJICKTPOJIUTHI, AIEKTPOIUTHYECKAS AUCCOIUAIINS, pPEaKlud MOHHOTO OOMeHa,
KaTaJln3aTop, XUMHUYECKOE PaBHOBECHE, OOpaTHMbie W HEOOpaTUMBIE pEeaKIlnH,
OKHCIIUTENIbHOBOCCTAHOBUTEIBHBIE  PEAaKLUWH, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAaHOBIIEHHUE, aJNIOTPONHs, aM()OTEPHOCTh, XUMHUUYECKasl CBS3b
(koBasieHTHAs, MOHHAS, METATMYECKas), KPUCTALINYECKAs pEmETKa, CIUIaBhI,
CKOpPOCTb XUMHYECKOW PEaKUU

1.2

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX IMOHSATUI U IPUMEHSTh 3TH
MIOHSTHSI IPU OMMCAHUU BEILIECTB M MX MPEBpaICHH

1.3

COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTHYECKOM IUCCOLMALUHN KHCIOT, IIEIOYEH U
COJIeH, TOJIHbIE U COKpAIEHHBIC YpaBHEHH peakifii HOHHOro oOMeHa




14
1.5

2.1

2.2

pacKpbIBaTh CYIIIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxkuui
MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OajlaHca STHX peakUuuit

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOM pEeaKIuu
ITo Temam: «HemeTanibl ¥ UX COEMUHEHUI» U «MeTaJUIbl U UX COeIUHEHUS)

XapaKTepu30BaTh (OMUCHIBATH) O0MIME U CHEU(PUICCKIE XUMUYECKUE CBOHCTBA
IIPOCTBIX U CJIOXHBIX  BEIIECTB, MOATBEPXKAAass OIMCAaHHUE IPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUN

COCTaBJIATH YpaBHCHHA peaKHHﬁ, MOATBCPKAAOIIUX CYIICCTBOBAHUC
TCHETHYECKOM CBSA3U MECXKAY BEIICCTBAMH PA3JIMYHBIX KJIaCCOB

2.3

IMIPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUSA, BO3SMOKHOCTH
IIPOTCKAHUA XUMHUYCCKHUX HpeBpaH_[eHI/II‘/’I B pa3JIMYHbIX YCIIOBUAX

2.4

2.5

3.1

CIIeIOBAaTh MpPaBWJIaM TIOJIBb30BaHMS XHMUYECKOW IOCYyIOoH W JabopaTOpPHBIM
00opyoBaHUEM, a TaKKe IIpaBUIaM OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSMH TI0 BBINOJHEHHIO JITA0OPATOPHBIX XHMMHUYECKUX OIBITOB IO
MOJTYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aAMMHAKa M YIIIEKHCIIOTO Ta3a)

MPOBOJUTh PEAKLMH, IMOATBEPKIAIOIMIME KAYECTBEHHBIM COCTAaB Pa3jIMYHbIX
BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMHI, MOIUJ, KapOOHAT,
docdar, cmmukar, cyibdar, TUAPOKCUAWOHBI, KATHOHBI AMMOHHS, HOHBI
HM3YyYECHHBIX METAJUIOB, IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB

[To Teme: «XuMUS U OKpYXKarolas cpeaa

pacKpbIBaTh CMBICT OCHOBHBIX XUMHYeckuXx noustui: [1/IK BemecTBa; koppo3us
METAJIOB

3.2

MPUMEHSATH OCHOBHBIE ONIEPALIUH MBICITUTEILHOMN JIESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHeE, 000011IeHNe, CUCTEMATU3AIINIO, BBISIBICHHE MPUIMHHO-CIIEICTBEHHBIX
CBSI3€M — Uil M3YYEHHS CBOMCTB BEHIECTB M XHMHUYECKUX PEaKIHii;
€CTeCTBEHHOHAyYHbIE = METOAbl [O3HAHWA — HAOJIOJCHHE, W3MEpPEHUE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIEHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Posib XMMUH B KU3HU 4Ye€JIOBEKAa. XUMHUS B CHUCTEME HayK. Tena u
BeniecTBa. OU3MUECKUe CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHHUE BEIIECTB

1.2

IMousatne o Mmeromax mo3HaHUS B XUMUHM. Yucrtele BemectBa M cMmecu. CriocoObl
paszaesneHus cMecen

1.3

14

1.5

1.6

1.7

ATOMBI M MOIIEKYNbl. XUMHUYECKUE dNeMeHThl. CUMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTbie u cioXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumnueckas ¢opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BenlecTB. OTHocuTenbHas aroMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 10JIs XMMHUYECKOTO JJIEMEHTA B COCIMHEHUHU

KommuectBo BeniectBa. Mosab. MonsipHas macca. B3anmocBsA3b KoJnM4uecTBa, Macchbl U
yyclia CTPYKTYPHBIX EAWHMII BemlecTBa. Pacuérel mo ¢opMylnaM XUMHYECKHX
COEAMHEHHI

dusnueckre U XUMUYECKUE SIBJICHUS. XUMHYECKAs peakuuga u eé IIPpU3HAKH. 3akoH
COXpaHECHHS MACChl BEIIECTB. XUMUYECKUE ypaBHEHUs. Kitaccupukaims XuMUIeCKUX
peakiuii (CoequHEeHus, pa3IoKeHUs, 3aMEIICHHs, OOMeHa)

XUMHUYECKUI HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYIOH, C NpaBUIaMU
paboThl B J1a0OpaTOpuu U NMpuéMaMu oOpalieHus ¢ JabopaTOpHbIM 000PYyIOBaHUEM,
U3yuyeHHe U onucaHue (U3NYECKUX CBOMCTB 00pas3liOB HEOPraHMYECKUX BEIIECTB,
HaOmoieHne ¢u3nyeckux (IUIaBJIEHUE BOCKa, TasHUE JIbJla, pacTHUpaHUE caxapa B
CTYIKe, KUIICHUE U KOHJIEHCAIHsI BOJIb) U XMMUYECKHX (TOpEHUE CBEUH, TPOKATUBAHNE
MEIHOM TPOBOJIOKH, B3aMMOJICHCTBHE MeJlla C KHCJIOTOW) sIBICHHWH, HAOIIOJeHUE U
ONMCaHWE TPU3HAKOB MPOTEKaHHUS XUMHUECKHMX peakuuil (paszjokeHue caxapa,
B3aMMOJICHCTBHE CEpHOW KHCIIOTHI C XJIOPHIOM Oapusi, pa3jokKeHHWEe THUAPOKCHIA
menu(ll) mpu HarpeBanuu, B3auMojelcTBhe xeie3a ¢ pactBopoMm comu Memu(ll),
M3y4eHue CrocoO0B pa3jelieHus cMeced (C TMOMOIIbI0 MarHuTta, (QUIBTPOBaHUE,
BbIMAPHBAaHKE, AUCTWIIILIIMA, Xpomarorpadus), MpoBeleHHE OYMCTKU IMOBApEHHOMN
COJIH, HAOJIOJICHHE U ONMCAaHHUE PE3YyIbTATOB MPOBEICHHSI OMBITA, HILUTIOCTPUPYIOIIETO
3aKOH COXPaHEHUs MacChl, CO3JITaHHE MOJIENIEH MOJIEKY (IIapOCTEP>KHEBBIX )

Baxwneiiue MMPEACTAaBUTCIIN HCOPraHNYICCKUX BCIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — ajieMeHT U IpocToe BEUIECTBO.
Haxoxxnenue kucinopona B npupojie, Gu3NIecKne u XMMUIECKHE CBOMCTBA (peakiiuu
ropenusi). Oxcuapl. [Ipumenenne kucnopoga. CrocoObl TONy4YeHHUsS KHCIOpoAa B
nmabopaTtopur W TpoMbIIUIEHHOCTH. KpyroBopor kuciopoma B mpupone. O30H —
AIJIOTPOITHAS MOAU(UKAIIIS KUCIOPOAA

2.2

TennoBoit 3¢ddexkr xumHuyeckoi peakluu, TEPMOXMMUYECKHE YpaBHEHHs, 5K30- U
SHJIOTEPMHUYECKHE peaKkuuu. TOIUIMBO: Yroib W MeTaH. 3arps3HEHHE BO3IyXa,
yCUJICHHE TAapHUKOBOTO 3 (ekTa, pazpylieHue 030HOBOTO CI0s

2.3

Bonopon —snemenT u mpocroe BeriecTBo. HaxosxneHne Bogopoaa B npupoze, Gu3ndecKre
Y XUMHYECKHE CBOMCTBA, MPUMEHEHHE, Crioco0b! nmosrydeHus. Kucnors! u conu

2.4

MossipHblii 006EM ra30B. PacyéTbl Mo XUMHUECKUM YpaBHEHUSIM

2.5

®usnueckue cBOMCTBA BOAbl. Boma kak pactBopurens. PactBopel. HacelmieHHble 1
HEHaCBILICHHBIE PACTBOPBL. PacCTBOpUMOCTSH BeIecTB B Boae. MaccoBasi 10JIs BEIECTBA




B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHMS. PoJib pacTBOPOB B IPUPOJIE U B
AKU3HU yesioBeka. KpyroBopoT Bojibl B ipupo/ie. 3arpsi3HeHue NpupoIHbIX BoJ. OxpaHa
Y OYMCTKA IPUPOJHBIX BOJL

2.6

2.7

2.8

2.9

Knaccudukanus Heopranmdeckux coeauHeHuid. Okcunpl. Kimaccudukanus oKCHIOB:
coseoOpa3zymome (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HecoIeoOpa3yolue.
Homenknarypa okcnnoB. @u3nyeckne 1 XMMHUYECKHE CBOicTBa okcuaoB. [lomyuenne
OKCH/JIOB

OcnoBanust. Kiaccudukanus ocHOBaHWM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHui. @PU3MYECKHME W XHUMHYECKHE CBOMCTBA OCHOBAHHUM.
[Tonydyenue ocHOBaHMI

Kucnorsl. Knaccudpukamust xucnor. Homenkinarypa xkucnor. Pusuueckue U
XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCcTH MeTaiuioB H.H. bekerosa. [lonyuenue
KHCIIOT

Conu. Homenknatypa cosieil. duznueckue 1 XuMHUYECKUe cBolicTBa coneil. [lomyuenue
coJien

2.10

211

I'enetmueckas CBA3b MCXKY KilaCCaMU HCOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ

XUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMPECIICHUE COJIEPKaHUs KHCIOpOaa B
BO3/yXe, NOJY4YCHUE, COOMpaHHe, PACIIO3HABAHUE M HM3YYCHUE CBOWCTB KHCIIOPOJA,
HaOJII0/ICHNE B3aMMOJICHCTBHSI BEIIECTB C KHCIOPOJOM M YCJIOBHSI BO3SHUKHOBEHUS U
MpeKpaleHus: ropeHus (1oxapa), 03HaKOMJICHHE ¢ 00pa3IiaMy OKCHIOB U OIIMCAHUE MX
CBOWCTB, IMOJYYCHHE, COOMpaHWE, PACIIO3HABAHWE W HM3YYCHHE CBOWCTB BOJIOPOJA
(ropenue), B3auMoeiicTeue Boiopoaa ¢ okcuaom Meau(ll) (Bo3smokHO ucnonp30BaHue
BHUJEOMATEpHANIOB), HAOIIOZEHHE OO0pa3loB BEIIECTB KOJWYECTBOM 1 MOIb,
uccienoBaHre 0COOCHHOCTEM pacTBOPEHUS BEIIECTB C PAa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM JOJEH PAaCTBOPEHHOTO
BEIIECTBa, B3aMMOJICICTBUE BOJBI C MeTajulaMU (HaTpueM M KalbliueM) (BO3MOKHO
WCIOJIb30BaHNE BHJICOMATCPHAIIOB), OMpECIICHHE PAacCTBOPOB KHCJIOT W IeJouei ¢
MOMOIIBI0 HWHIUKATOPOB, HCCIEAOBaHWE O0Opa3lloB HEOPraHHMYECKUX BEIIECTB
Pa3IMYHBIX KJIacCOB, HAONIOJCHHE M3MEHEHHUS OKPAcCKH HWHIUKATOPOB B PacTBOpax
KHCIIOT U IeJoYel, u3yueHue Bzaumopaeiicteus okcuna meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT C METAJUIAMH, pEaKIIUi HEUTpaTH3aIiy, OJTydeHIUE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJIHOTO METallla JAPYTUM U3 pacTBOpa COJIH, pEUICHHE
IKCIIEPUMEHTATBHBIX 3aJad 1o TeMe «BakHeWmme Kiacchl HEOPraHHYECKUX
COEUHEHUIN»

[Tepuonnueckuii 3akoH u [lepruonnueckas cucreMa XuMUIeCKUX deMeHToB 1. 1.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU

3.1

HepBBIe IOIIBITKH KJ'IaCCI/I(I)I/IKaL[I/II/I XUMHUYECKHUX 3JIeMeHTOB. IloHsATHE O rpynmax
CXOOHBIX OJJIEMCHTOB (H_[eJ'IO'-IHI)Ie n MCIOYHO3EMCEIIBHBIC MCETAJlJIbl, TaJIOT'CHBI,
HWHCPTHBIC FaBBI). SHCMGHTH, KOTOPELIC 06pa3y10T aM(I)OTepHBIC OKCHUIBI U TUAPOKCHUIBI

3.2

[lepnonnueckuit 3akoH. Ilepmonnueckas cucrtemMa XuUMUYeCKHX dyeMmeHToB J[.M.
MenneneeBa. KoporkonepuogHass u JumHHonepuoaHas (opmel Ilepuoanyeckoit
cuctembl xumudeckux snemeHtoB .M. Menneneea. Ilepuoasl u  rpymnmsl.
@U3NYECKUIl CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI 3JIEMEHTA

3.3

Crpoenne artoMoB. CoctaB aromHbIX saep. M3zortombl. Onexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XuMuueckux 31emMeHToB [leprnoandeckoit
cucrembl [[.MI. MenneneeBa. XapakTepuCcTUKa XUMHUYECKOIO JJIEMEHTa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menaeneena




3.4

3.5

3aKOHOMEPHOCTH  M3MEHEHMsI  pajauyca arOMOB  XHMHYECKMX  3JIEMEHTOB,
METaJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB MO TpymHmaM MU NepuojaM. 3HAYCHUE
[lepuonnueckoro 3akoHa u Ilepmonnueckoi CUCTEMBbl XMUMHUYECKHX 3JIEMEHTOB JUIS
pa3BuUTHUA Hayku U npakTuku. .M. MenaeneeB — yu€Hbli U rpaXJaHUH

Xumunueckass  cBsizb.  KoBaneHTHas  (moJjsipHass U HENOJIApHAsi)  CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okucieHus. OKHMCINTSIbHOBOCCTAHOBUTEIBHEIC pCaKnuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJICHHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH SKCIIEPUMEHT: U3ydeHHE OOpa3lioB BEUIECTB METAIOB U HEMETAJUIOB,
B3aMMOJICIICTBIE TUIPOKCHUIA IIUHKA C PAacTBOpaMH KUCJIOT U IIEJIOYEH, MPOBEICHUE
OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUil
(ropenue, peakliuy pa3ioKeHHs, COeTUHEHNS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEeMeHT COMePKAHUSA

1

BemecTBo u xummuueckas pCaKnusi. HOBTOpeHI/Ie

11

1.2

[lepronnyeckuii 3akoH. I[lepmommueckas cucrtemMa XuUMHYecKux osiemeHToB [I.U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB TEPBBIX TPEX MEPUOJIOB, KaJIHs, KAJIbIMS U UX COSJMHEHHI B COOTBETCTBUU
C TIOJIOKEHUEM AJIeMEHTOB B leproiiueckoii cucTeMe B CTPOCHUEM HX aTOMOB

CrtpoeHue BelecTBa: BUIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIMYECKOM pEmETKH U BHUIA
XumMuueckon cBs3u. Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEIIECTB
(MexyHapoJHast U TpUBHAIbHAsA). XMMHUYECKHE CBOWCTBA BEIECTB, OTHOCSIIUXCS K
pa3JIMYHBIM ~ KJIACCAM  HEOPraHWYECKMX  COCAUHEHHH, TIEHETHYEeCKas  CBA3b
HEOPraHUYECKUX BEIIECTB

13

Knaccugukanuss XUMHUECKHMX pEaKLUUH 10 pa3IMyHbBIM TNpU3HAKaM (IO YHUCITY H
COCTaBY YYacTBYIOLIUX B PEaKIIUU BEIIECTB, MO TEMJIO0BOMY 3P (DEKTY, 110 U3MEHEHUIO
CTETEHEeH OKHUCIEHHs] XMMHYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIUU, TEPMOXUMHUUECKUE YpaBHEHUS.
[ToHsITHE O CKOPOCTH XMMHUYECKON pPEAKIIMU

14

[TonsiTue 00 OOpaTUMBIX U HEOOpaTHUMBIX XHUMHUYECKUX peakuusx. llonarue o
TOMOTE€HHBIX M TE€TepOreHHbIX peakuusax. lIoHATHE O XMMHUYECKOM paBHOBECHH.
@DaKTOopHl, BIUAIOIIME HA CKOPOCTh XMMUUYECKON peaklMU U MOJI0KEHHE XUMUYECKOTO
paBHOBECHSI

1.5

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLINUHU, JEKTPOHHBIA OajaHC OKHCIUTEIbHO-
BOCCTAHOBUTEIBHON  PEAKILHH. CocraBiieHHEe  ypaBHEHHH  OKHMCIIMTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIMii C HCIIOJIb30BAaHHEM METO/1a JIEKTPOHHOI0 OajaHca

1.6

Teopust SIEKTPONIUTHYECKOW JIUCCOLMALMU. DIJEKTPOIUTBI U  HEDIEKTPOJIUTHI.
Katnonbl, aHuoHbl. MeXaHuU3M JUCCOLMAIIMU BEMIECTB C pPa3JIMYHBIMU BHUAAMU
xumudeckor cBs3u. Crenenb aucconuanuu. CuibHbIE U clHaOble AJICKTPOIHTHL.
Peakiiun voHHOTO OOMEHA. Y CIIOBHSI MPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHa, TTOTHBIC
U COKpAIlEHHbIE HOHHBIE YpPaBHEHU peakuuid. CBONCTBA KMCIOT, OCHOBaHUM U COJIEH
B CBETE TMpPEACTaBICHUNH 00 JJICKTPOJUTUYECKON gucconuanuu. KauecTBeHHbIS
peakuuu Ha UoHBI. [loHsTHE O THApONIU3E conel




1.7

XUMUYECKUHN IKCIIEPUMEHT: O3HAKOMIICHHE C MOJIEISIMU KPUCTAILTHYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAIOB (Tpaduta U aamasa), CIOKHBIX
BEIIECTB (XJIOpHAA HATpHsl); HCCIEAOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOM
peaKkIMuu OT BO3ACHCTBHS Pa3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE AIIEKTPOIIPOBOTHOCTH
pPacTBOPOB BEIIECTB, MpoIlecca TUCCOLMALNN KUCIOT, IIEN04Yei U cojeil (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB); IPOBEIEHUE OIBITOB, WJUIFOCTPUPYIOLINX
MPU3HAKU MPOTEKAHUS peakluii HOHHOro oOMeHa (0Opa3oBaHME OCa/Ka, BbIIEICHHE
rasa, oOpa3oBaHHE BOJbI); OIBITOB, HMJUIIOCTPUPYIOUIMX IPUMEPbl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKIuil (rOpeHHe, peaklud pPa3IoKEeHUs, COCIUHEHMUS);
pacrno3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IMOMOIIbIO KAaYECTBEHHBIX PEAKIUi Ha
WOHBI; PELICHIE SKCIIEPUMEHTAIIBHBIX 3a]1a4

Hewmertansl ¥ uX cOeIUHEHUS

2.1

2.2

OO6mas xapaktepucTtuka raaoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
creniean okucieHus. CtpoeHue W (U3MYECKHE CBOMCTBA MPOCTBIX BEHIECTB —
rajioreHoB. XMMHUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3auMOICHCTBUE C METallIaMH,
HeMeTalllaMH, 1iesaodaMu). XaopoBoopoa. CossiHas KMCI0Ta, XUMUYECKUE CBOMCTBA,
NoJIy4eHue, npumeHeHue. JleiicTBrue Xaopa U XJI0pOBOAOPO/IAa HA OPraHU3M YeJIOBEKa.
Baxuerimme Xaopuasl 1 UX HAXO0KIECHUE B IPUPOJIE

OO6mas xapakrepuctrka 37meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue W (pU3MUecKHe CBOWCTBA MPOCTHIX
BEIIECTB — KHUCIOpPOJa W Cepbl. AJUIOTPOIIHBIE MOAM(HUKAINU KHCIOPOJa U CEpHI.
Xummnueckue cBoiictBa cepbl. CepoBOJOPO], CTPOCHUE, (PU3HUECKHE U XUMHUYECKUE
CBOMCTBA. OKCI/IJII)I CEPbI KaK NPEACTABUTCIIN KUCIOTHBIX OKCHUIOB. CCpHaH KHCJIOTAa,
¢u3nyeckue U XMMHYECKUE CBOMcTBa (00IIMe Kak MpeJCTaBUTENs Kiacca KHCIOT U
crnenuduueckue). XUMHUUECKHE PEAKIUH, JIeKAIie B OCHOBE MPOMBIIIJIECHHOTO
crocoba mosyueHust cepHoil kucioTel. Ilpumenenme. Conu CcepHOH KHCIIOTHI,
KaueCcTBEHHas peakuus Ha cyiabdar-uoH. Haxoxaenwe cepbl U €€ COCIUHEHHH B
npupojie. XUMHUECKOE 3arps3HEHUE OKpYXarolleld cpeibl COeIMHEHHSIMU Cephbl
(KUCIIOTHBIE ~ JTOKIM, 3arps3HEHHE BO3JyXa UM  BOJOEMOB), CIOCOOBI  €ro
IpeJOTBPALICHUS

2.3

OO6mas xapakrepucTtuka 3meMeHToB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIECHUS. A30T, paclipoCcTpaHeHHe B IPUpoJe, (PU3NYECKHe U
XuMHUeckue cBoiictBa. KpyroBopor azorta B mpuponae. AMMHaK, ero (pu3nyecKkue u
XMMHUYECKHE CBOICTBA, MOMyyeHHe U npuMeHeHune. Conu aMMOHUS, UX (pU3nyecKue u
XUMHYECKHE CBOWCTBa, MpuMeHeHHe. KauecTBeHHas peakius Ha HOHBI aMMOHUS.
A3oTHas KHCIO0Ta, €€ MoJdydeHrue, PU3NUYecKue U XMMUUECKnue CBOMCTBa (00IIHMe Kak
IpeJICTaBUTEIS Kilacca KUCIIOT U criennuduueckue). Mcnonb3oBaHne HUTPATOB U COJEH
aMMOHHUSI B KauecTBE MMHEPAJIbHBIX ynoOpeHHd. XHMHUYEecKoe 3arpsi3HeHHe
OKpY Karollen cpesibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE 10K/IU, 3arps3HEHNE BO3/1yXa,
TIOYBBI U BOJOEMOB)

2.4

®ocdop, amnorponHsle Moaudpukamuu ¢docdopa, QuzMuecKkne U XUMHUYECKHE
cBorictBa. Oxcun dochopa(V) u dochopHas kuciora, GU3NIECKUEC U XUMHUESCKUE
cBoiicTBa, monydeHue. Vcnonb3oBanue ¢ochaTtoB B KauecTBE MHUHEPAIBHBIX
yao0peHui

2.5

OO6mas xapaktepuctuka eMeHToB |V A-rpynmel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTEMEHH OKHUCIEHHs. YTJIepoJ, aIOTPONHble MoaupUKanuy,
pacrpocTpaHeHne B TpuUpoje, (HU3MYECKHEe W XMMHUYECKHE CBOWCTBA. ACOpOIUS.
Kpyrosopot yriepoaa B nmpupoae. OKCHIBI yriaepoaa, ux GU3N4ecKue U XUMHYECKUe
CBOWCTBa, JICHCTBME HAa JKUBBIC OpTraHU3MBI, TMOJyYCHHE W TPUMCHEHHE.




DKoJIOTHYecKue TMpoOJeMbl, CBsi3aHHBIE ¢ okcwaoM yriepona(lV); rumotesa
I00ATFHOTO TOTEIUICHUS KIIMMaTa; MapHUKOBBIN 3QQeKT. YronbHas KUCIoTa U e€
CONMM, WX (HU3MUECKUE M XHUMHYECKHE CBOICTBA, TIOJIYYCHHE U TNPUMCHEHUE.
KavectBennast peakiust Ha KapOoHaT-mOHBL Mcmonb3oBanue kapOOHATOB B OBITY,
MEIUIIUHE, TPOMBIIIICHHOCTH U CEITbCKOM XO35HCTBE

2.6

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COSIUHEHUSIX Yriiepoja
(MeraH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMIEPUH, YKCycHas kucaora). Mx coctaB u
xummuueckoe crpoenue. [lonsarue o 6MoI0rnyecky BaXKHbIX BEIIECTBAX: KUPAX, OCNKaX,
YIJIEBOJAX — U UX POJIU B KU3HH UeJoBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U
HEOPraHMYECKUX COSAMHEHUN

2.7

2.8

3.1

KpemHuuii, ero ¢usnueckue M XMMHYECKHE CBOMCTBA, IMOJIY4YE€HUE M NPUMEHEHHE.
Coenunenus kpemHus B mpupoae. O6mue npencrapierns o0 oxcune kpemaus(1V) u
KpeMHHUEeBOM kucinore. CHIMKaThl, HMX HCIOJb30BaHHE B OBITY, MEAMLUHE,
IPOMBIIIIEHHOCTH. BakHelIne CTpOUTENbHbIE MaTepualibl: KEepaMHuKa, CTEKIIO,
LIEMEHT, O€TOH, jkese300eToH. [Ipo6iiembl 6€30MacHOr0 CII0JIb30BaHMSI CTPOUTENBHBIX
MaTEepUajoB B IOBCEAHEBHON KU3HU

XUMHYECKUN IKCIIEPUMEHT: U3y4eHHE 00pa3ll0B HEOPraHUYECKUX BEIIECTB, CBOMCTB
COJITHOM KHCIIOTHI; MPOBEIECHHWE KAYeCTBEHHBIX pEAaKIMi Ha XJIOPUA-UOHBI U
HAOJIFO/ICHUE TIPU3HAKOB WX TIPOTCKAHUS; OIBITHI, OTPAKAIONUe (QU3NYECKUE H
XUMHYECKHE CBONCTBA TaJOT€HOB M WX COCOUHEHHH (BO3MOXXHO HCIIOJIb30BAHUE
BUJCOMATEPHAJIOB); O3HAKOMJIEHHME C oOpa3lamMu XJOpPHIOB (TAJOTCHUIOB);
O3HAKOMJIEHHE C 00pas3lamMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHAIIOB); HAOIIOJEHUE TIpoliecca OOYIrJIMBaHUsSI caxapa IOj JIeWCTBHEM
KOHIIEHTPHUPOBAHHOM CEPHOMN KUCIOTHI; U3yUYeHNE XUMUYECKUX CBOMCTB pa30aBIeHHOM
CEpHOI KHUCIIOTHI, IPOBE/ICHNE KaU€CTBEHHOM peakuu Ha Cylb(paT-uoH 1 HabJI0IeHue
npu3HaKa e€ MpoTeKaHUs; 03HaKOMJICHHE ¢ (PU3MUeCKUMHU CBOMCTBaMHU a30Ta, pochopa
U UX COeIMHEHUH (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIOB), 00pa3liaMu a30THBIX
u (GochopHBIX yIOOpeHHil; MmoiaydeHue, coOUpaHHe, paclo3HABAaHHE U H3YYECHHE
CBOWMCTB aMMHaKa; MPOBEJICHNE KaYeCTBCHHBIX PEaKIMii HA MOH aMMOHWUS U (docdar-
WOH U M3y4YeHUE MPU3HAKOB UX MPOTEKaHHWs, B3aUMOJEUCTBHE KOHIICHTPUPOBAHHOM
A30THOW KHUCIIOTHI C Me/IbI0 (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAJIOB); U3yUCHHE
MoJielIe KpUCTATMYECKUX PEelEToK anMasa, rpadura, GpyuiepeHa; 03HaKOMIIEHHE ¢
MPOIIECCOM  QJICOPOIIMM  PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM  VIIEM |
YCTPOMCTBOM MPOTHUBOTa3a; MOJyueHUE, COOMpaHHE, PACIO3HABAHWE W H3YYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a; MpOBEJECHHE KAYeCTBEHHBIX peaklMii Ha KapOoHAT- U
CUJIMKAT-HOHBI M M3ydeHUE TTPU3HAKOB WX MPOTEKAHUS; O3HAKOMIICHHE C TTPOYKIIHCH
CUJIMKATHOW TPOMBIIIIEHHOCTH; PEIICHHE OHKCIEPUMEHTANTbHBIX 33a/ad TI0 TeMe
«BaxkHenmme HeMeTaJuTbl U UX COEIUHEHUS»

MeTamisl ¥ UX COSINMHCHUS

OO0mas XapakTepuCTUKa XUMHYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUM HX
nonokeHus B Ilepuoauueckoii cucreMe xumuueckux 3iemenToB .M. Menzaeneesa u
ctpoenust atomoB. CTpoeHHE MeTayuioB. MeTajuinyeckass CBA3b M MeETaTMuecKast
KPUCTAIIMYECKAs] PEMIETKA. DIEKTPOXUMUYECKUN Psii HAIIPSLDKEHUH METAIITIOB

3.2

Ousnueckue M XUMHYECKHE CBoOiicTBa MeTauioB. OOmme crocoObl MOTyYeHHS
MetauioB. [loHATHE O KOpPpO3MM METAUIOB, OCHOBHBIE CIOCOOBI 3aLIUTHI HUX OT
Kopposuu. CrutaBsl (CTallb, YyTyH, JIOPATIOMHUHUAN, OpPOH3a) U UX MIPUMEHEHHE B OBITY
Y IPOMBIIUIEHHOCTH

3.3

[Ilenounbie MeTasIbl: nojoxeHue B [leproanueckoil CUCTEME XMMHUYECKUX 3JIEMEHTOB
J.W. MeHnneneesa; CTpoeHHE MX aTOMOB; HaxoJeHUe B npupone. dusmyeckue u




3.4

3.5

3.6

XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCUIBI U TUIPOKCUIBI HATPUS
u kanud. [I[puMeHeHne menoyHbIX METaUIOB U UX COCIMHEHUI

[[{erouHO3eMENbHBIE METAUIBI MATHUM M KajbLui: nosioxkenue B Ilepmomndeckoit
cucreMe xuMmuueckux odiemeHtoB .M. MengeneeBa; CTpOo€HHE HX aTOMOB;
HaxoxJeHue B npupone. dusndyeckue U XMMUYECKUE CBOMCTBA MarHus U KaJbLUs.
Baxueilimue coenuHeHus Kaublus (OKCHJI, TUAPOKCHJ, coiu). KECTKOCTh BOABI U
CIOCOOBI €€ yCTpaHEHUs

AmromuHuii: nonoxenue B Ilepuonnyeckoil cucreme Xxumuueckux siemeHToB [
MeneneeBa; CTpoeHME aToMa; HaxOXIeHWe B Ipupoae. PU3snuecKkue U XMMHUYECKHE
CBOMCTBa aMIOMUHHA. AM(OTEpHBIE CBOMCTBA OKCH/IA U THPOKCHIA ATFOMUHHUSI

Kene3o: monoxenue B Ilepuoanueckonl cucreMe XUMUYECKHX dieMmeHToB JI.U.
MenpeneeBa; CTpOCHHE aToOMa; HaxOXKJICHHE B mpupojae. PU3nvecKue U XMMHICCKUE
cBoicTBa xene3a. Okcuabl, ruapokcuasl U conn xeneza(ll) u xeneza(lll), ux cocras,
CBOIICTBa U MOJIy4YeHHUE

3.7

4.1

4.2

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMH METAaUIOB U CIUIABOB, HUX
(u3MYECKUMU CBOWMCTBAMU; M3YYEHUE PE3YyJIbTATOB KOPPO3UU METAJUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOAEHUCTBHUS OKCHJIA KaJIbIIHs
U HaTpus € BOAOH (BO3MOYKHO MCIOJIb30BAaHHE BHUAEOMATEPUANIOB); HCCIEIOBaHUE
CBOMCTB KECTKOM BOJIBI; IpoOLleCCa TOPEHMs JKejle3a B KHUCIOpoJe (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX peaKIuit
Ha MOHBI (MarHus, Kajublys, altoMuHus, uHKa, xeneza(ll) u xenesa(lll), memu(ll);
HaOJII0IeHNE U ONMCaHKe MPOLIECCOB OKpAIIMBAaHUS MJIAMEHU HOHAMHU HATPHsl, KalIus 1
KaJIbIUs (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPHATIOB); UCCIIEOBAHNE aM(POTEPHBIX
CBOMCTB I'MAPOKCHJA AIFOMUHHUS U THAPOKCHUIA IUHKA; PEIICHNE DKCIIEPUMEHTAJIbHBIX
3a/1a4 1o Teme «BakHelme MeTaibl U UX COEINHEHHUS»

XHUMHS ¥ OKpYXkarolas cpena

HoBsie Matepuainibl 1 TexHONOrMU. BemecTBa n MaTtepuanbl B TOBCEIHEBHOW KU3HU
yernoBeka. XUMHUS U 30poBbe. be30ormacHoe MCnoib30BaHUE BELIECTB U XMMUYECKUX
peakiuii B ObITy. [lepBast TOMOIIb TPH XUMHYECKUX 0XKOTaX M OTPaBICHUSIX

OCHOBBI HKOJIOTMUECKON TPAaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHHUE OKpYXKarolleu
cpeasl IIJIK. Posnp xumum B pemeHuH 3Koyiormdyeckux mnpoOneM. Ilpupoansie
UCTOYHUKU YTJIEBOJOPOAOB (yrosib, MNPUPOAHBIA Tra3, HedTh), NPOAYKTHI UX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIIJICHHOCTH

4.3

XUMHUECKUN HKCHEPUMEHT: H3y4deHHE o00pa3loB MaTepHajoB (CTEKJIO, CIUIABBI
METAJIJIOB, MOJIMMEPHbIE MaTEpUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaMm 0a30BOro
YPOBHS OCBO€HHMSI OCHOBHOI 00pa30BaTe/JIbHOM NMPOrpaMMbl 0CHOBHOI0
o01mero oopazosanusi Ha ocHoBe PI'OC

1

IIpencraBienne:

11

1.2

0 II03HABAaEMOCTHU SIBJIICHUN INPUPOABI, TOHUMAHUE OOBEKTUBHOW 3HAYMMOCTH
OCHOB XMMMYECKOW HayKd Kak O0JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMS,
KOMIIOHEHTa OOIIeH KyJbTypbl W NPAKTUYECKON JEATEIbHOCTH 4YeJOBEKa B
YCIOBHUSAX COBPEMEHHOI'O OOIIECTBA; NOHUMAHHE MECTa XUMHUHU CPelu JIPYrux
€CTECTBEHHBIX HayK

0 HAy4YHBIX METOJAaX IIO3HAHMUS, B TOM YHCIE OKCICPUMEHTAIBHBIX W
TEOPETUYECKUX METO/aX HCCIEAOBAaHUS BEIIECTB U HU3YUYEHHUS XUMHYECKHUX
peaKkIuii; yMEHUE UCIIOJIb30BaTh MOJIEIH /I OOBSICHEHUS CTPOCHUSI aTOMOB U
MOJICKYI

1.3

0 cdepax mnpodeccHOHANBHONW JAEATENbHOCTH, CBA3AHHBIX C XHUMHEH H
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTMIKEHMSIX XMMHUECKOMN
HAayKH{, YTO MO3BOJMUT 00yYaroIMMCsl pacCMaTpPUBATh XUMHUIO KakK cdepy cBoeH
Oynymeir npodeccoHambHON JesATEIPHOCTH M CHAENIaThb OCO3HAHHBIA BBHIOOD
XUMHHU KaK IpOoGHILHOTO ITpeIMeTa IPH Iepexo/ie Ha ypOBEHb CPEIHEro 00IIero
o0pazoBaHus

BianeHne cucteMoill XMMHYECKHX 3HAHUM M YMEHHME IIPUMEHATH CHUCTEMY
XUMHUYECKHMX 3HAHUH, KOTOpasl BKJIIOYAET:

2.1

BOXHEHIIME XMMUYECKHE MOHATHS: XHUMUYECKUH 3JIEeMEeHT, aToM, MOJIEKya,
BEIIIECTBO, IIPOCTOE M CIIOKHOE BEUIECTBO, OJHOPOJIHAS M HEOAHOPOHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00BEM, OKCH, KUCII0Ta, OCHOBAHUE, COJIb (CPEIHSS),
XMMUYECKasl peaKlys, peaklMy COEAMHEHHUs, PeaKklMU DPa3JI0KEHUs, PEeaKLUuu
3aMeIlleHus, peakuud oOoOMeHa, TemIoBolH JPQEeKT peakuuu, 53K30- U
HHJOTEPMHUYECKHUE PEAKIH, PACTBOP, MACCOBas J0JII XUMHUUECKOTO JIEMEHTa B
COCAMHECHNH, MaCCOBas JOJIA U ITPOUCHTHAA KOHICHTPALA BEICCTBA B PaCTBOPEC,
A7pO aTroMa, HJIEKTPOHHBIM CIIOW aroMa, aTOMHas OpOWTalb, pajnyc aToMma,
BaJICHTHOCTb, CTCIICHb OKHUCJICHUA, XUMHNYCCKAsA CBA3b, DJICKTPOOTPUIATCIIbHOCTD,
MOoJIApHasd U HEMIOJIApHAA KOBAJICHTHAA CBA3b, MOHHA CBA3b, MECTAJITIMYCCKAsA CBA3b,
KpHUCTaJUINYECKasi peléTka (aTOMHasi, MIOHHAs, METaJUIMYECKasi, MOJIEKYJIsIpHas),
WOH, KAaTWOH, AQHHOH, DOIIEKTPOJIUT W HEDJCKTPOIHT, OSJICKTPOIUTHUECKAS
JICCOLMAIINS, PEaKIMM HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE
pEaKIuK, OKHCIHUTEb M BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBJIICHHE,
AIIEKTPOJIM3, XMMHYECKOE paBHOBECHE, OOpaTUMble M HEoOpaTUMble peaKIlvu,
CKOpPOCTh XMMUYECKOM peakiuu, katasiuzaTtop, [1/IK, koppo3us MeTamios, CIijiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMUU: 3aKOH COXPAHEHUSI MACChl, NEPUOINYECKUN
3akoH JI.M. MenieneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo

2.3

TEOPUM XMMHUU: ATOMHO-MOJIEKYJISIpHAss TEOPHs, TEOPHUs IIEKTPOIUTUYECKON
JUCCOLUaIuu

Baanenne ocHOBaMM XUMHYECKOH 'PAMOTHOCTH, BKJIIOYAIOIIEH:




YMEHHE MPABUIBHO HCIOJIb30BaTh M3YUYEHHBIE BEIIECTBA M MaTepuaibl (B TOM
q1CIIe MUHEpPAIbHbIE YIOOPEHHS, METAUIbl U CIUIABbI, IPOAYKTHI MepepabOTKH
MPUPOJIHBIX HCTOYHHMKOB YTJIEBOJOPOAOB (YIS, MPUPOAHOIO raza, HeQTH) B

3.1 OBITY, CETHCKOM XO3SHCTBE, HA MPOM3BOJCTBE U NMOHMMAHHUE 3HAUCHUS KHUPOB,
0eNKOB, YIJIEBOOB JJIsl OpraHU3Ma YeJIOBEKa; YMEHHE IPOrHO3UPOBATh BIUSHUE
BEIIECTB M XMMHYECKUX TPOIECCOB HA OPraHU3M YEIIOBEKA U OKPYKAIOIIYIO
MPUPOJIHYIO CPEy
39 YMEHHE HHTErPUPOBaTh XUMHUYECKHE 3HAHUSA CO 3HAHUSAMH JIPYTUX Y4eOHBIX
PEeIMETOB
HAJIMYUE OMBITa PabOTHl C PA3TUYHBIMU UCTOYHUKAMH MH()OPMAIIMH TT0 XUMUHU
3.3 (Hay4Has 1 HAYYHO-TIOMYJISIpHAs JTUTepaTypa, CIIOBapH, CIIPaBOYHUKH, UHTEPHET-
pecypcsl)
YMEHHE 00BEKTHBHO OIIEHUBATH MH()OPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHHSIX
3.4 U IPAKTUYECKOM PUMEHEHUHU U YMEHUE UCIIONIb30BaTh €€ TSl pelIeHUs y4eOHO-
MO3HABATEIIBHBIX 33a9
BianeHue oCHOBaAMHM TOHSITHITHOTO anmapaTta M CHMBOJIMYECKOr0 SI3bIKA
4 XHMHHU JJISl COCTABJIeHHsI (pOPMYJI HEOPraHMYeCKHUX BellecTB, YPaBHEHUId
XHMHYECKHX peakiuii; ocHoBaMu xumuueckoii Homenkaatypol (IUPAC u
TPUBHUAJILHOI)
YMeHHe 00BSICHATH CBA3b MOJI0KeHH dJieMenTa B [lepuoguyeckoii cucreme
C YHCJIOBBIMHM XAPAKTePUCTHKAMHM CTPOEHHUSI AaTOMOB XHMHYECKHX
5 3JIeMeHTOB (cocTaB W 3apsa  siApa, o0llee YHUCI0 3JIEKTPOHOB),
pacnpejaeieHHeM JJeKTPOHOB IO JHEPreTHYeCKMM YPOBHSIM AaTOMOB
MEePBBIX TPEX MEPUOI0B, KAJINS U KAJbIHS
IIpencraBjieHHe 0 TNEPHOAUYECKOI 3aBHCMMOCTH CBOWCTB XHMHUYECKUX
6 3J1eMEeHTOB (pPaguyc aToma, ?3JeKTPOOTPUIATEIbHOCTH), HPOCTHIX H
CJI0’KHBIX BEIIECTB OT MOJI0KeHNs 3JieMeHTOB B [lepnoauyeckoii cucreme (B
MAaJIBIX NEPHOAAX U IVIABHBIX MOATPYNIAX) U JJIEKTPOHHOT0 CTPOEHHS aTOMA
7 YMenue kiaccupuuupoBaThb:
7.1 XUMUYECKUE IIEMEHTHI
7.2 HEOPraHWYECKHE BEIEeCTBA
7.3 XUMHUYECKHE PeaKIu1
8 YMeHue onpeaesith:
8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUS XUMUYCCKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJT XUMHAYECKOU CBSI3U M THUIT KPUCTAIUTHYECKON CTPYKTYPHI B COCTUHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpPaxX BEMIECTB (KHCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTETh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu3oBaTh (M3HYeCKHe M XMMHYECKHE CBOMCTBA:
9.1 MPOCTHIX BEIIECTB (KUCIOPOM, 030H, BOJOPOJ, rpadut, anmas, KpeMHHA, a3o0T,
docdop, cepa, xJ10p, HATPUA, KaJIHil, MAarHUM, KaIbIUi, ATIOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAcTBOPOB (BOAa, aMMHAK,
XJOPOBOJIOPOJI, CEPOBOAOPO/I, OKCUABI M TUAPOKCHbI MeTaiioB |-IIA rpymm,
9.2 amomunust, meau (1), muuka, xenesa (Il u 1), okcuasr yraepona (11 u 1V),

kpemuus (1V), azora u dpochopa (11l u V), ceprr (IV u VI), cepaucras, cepnas,
a3oTucTas, a3oTHas, pochopHas, yrojibpHas, KpDeMHHEBAsI KMCJIOTA U UX COJIH )




IIPOrHO3UPOBATH U XapaKTEPHU30BaTh CBOMCTBaA B€IICCTB B 3aBUCHUMOCTH OT HX

9.3 COCTaBa M CTPOCHUS, MPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HX CBOWCTB,
BO3MOXXHOCTh MPOTEKAHHsI XUMUYECKUX MTPEBPALICHUH B Pa3JIMUHBIX YCIOBHIX
10 YMeHHe COCTABJIAATH MOJIEKYJISIPHbIE M HOHHbIE YPABHEHUS] peaKluii, B TOM
qyucje:
10.1 peakuuii HFOHHOTO 0OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA W3YYCHHBIX KJIAccoB (TPyI)
HEOPraHMYECKUX BEIIECTB
10.4 MOITBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH
11 YMeHHE BBIYUCIATDH (IPOBOIUTH PACYETHI):
111 OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MAaCCOBYIO J0JIO
XUMHYECKOT0 DJIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BEIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSAM XUMHUECKUX PEAKIMil U HAaXOAUTh KOJIMYECTBO BEIIECTBA, 00BEM
¥ MacCy PEeareHTOB MJIHM MPOAYKTOB PEAKIHH
12 Bianenue (3HaHHe OCHOB):
OCHOBHBIMH METOJaMH HAay4YHOTO T[O3HaHus (HaOmoJaeHue, H3MEpeHue,
121 HKCIEPUMEHT, MOJEIUPOBAHME) IPU U3YYEHHUU BEIIECTB M XMMHUYECKUX
SBIIEHUH; yMeHue CHOPMYITUPOBATH TPOOIIEMY U MPEATIOKUTE MYTH €€ PEIICHUS
122 0e30macHOi paboThl ¢ XUMHYECKMMH BEIECTBAMH, XUMHUYECKOW TMOCYAOH U
71a00paTOPHBIM 000PYIOBaHHEM
npaBujaMu  0€30MacHOTO OOpalieHusi ¢ BEIIeCTBaMH, HCIOJIb3yeMbIMUA B
MOBCEIHEBHOM KU3HU, MPAaBUIIAMHU TTOBEACHHS B IENIAX COepEKEHUSI 3T0POBbSI U
12.3 OKpY’Karollel IpUpOTHON Cpe/ibl; MOHUMaHKUE Bpeaa (OMacHOCTH) BO3JIEHCTBUS
Ha JKHUBBIE OPTraHW3Mbl OINpPEAENEHHBIX BEIIECTB, CMOCOOOB yMEHBIIECHUS U
MIPEIOTBPAIICHHS KX BPEITHOTO BO3ICHCTBUS
13 Hannyue npakTHYeCKUX HABBIKOB IJIAHHPOBAHUSI H OCYLIECTBJIECHHSA
CJIeAYIOIHX XUMHYECKHX IKCIIEPUMEHTOB:
U3y4Y€HHEe M OnucaHue (U3MYECKHX CBOMCTB BEIIECTB, O3HAKOMJIEHHE C
13.1 GUBMYECKUMU M XUMUYECKUMU SBICHUSMHU; OMBITHI, HWIUTIOCTPUPYIOIIHE
MIPU3HAKY TPOTEKAHUS XUMUYICCKUX PEaKITUit
13.2 H3y4eHUe CIIOCOOO0B Pa3CIICHHs CMeCei
MOJIyYeHUE KHUCIOPOJa M HU3YYEHHE €ro CBOMCTB; MOJIyu€HUE BOAOpOAa H
13.3 W3YYEHUE €T0 CBOMCTB; MONyUYeHUE YTIEKUCIIOro ra3a M U3y4eHHe ero CBOWCTB;
MOJIyYeHUE aMMHaKa U U3y4eHHE €ro CBOICTB
134 MPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MAcCOBOW JIOJEH PAaCTBOPEHHOTO
BEIIeCTBA
135 MPUMEHEHHE WHAUKATOPOB (JIaKMyca, METHUJIOpaHkKa U (I)GH(iJ‘I(I)TaJIeI/IHa) TUTS
orpezieNieHus: XapaKkTepa Cpelibl B pacTBOpaxX KUCIIOT U LIesiouen
WCCTIEIOBAaHKE U OTMCAHNE CBOWCTB HEOPTaHIMUECKHX BEIIECTB PA3JIMIHBIX KITACCOB;
U3y4eHHE B3aUMOCUCTBHUSA KHCIOT C MeTalylaMd, OKCHAAMH METaJlIOoB,
13.6 pacTBOPUMBIMA ¥ HEPACTBOPUMBIMH  OCHOBAHUSIMH, COJIIMH; IIOJIYYCHHE

HEPAaCTBOPUMBIX OCHOBAHMIA; BHITECHEHHE OJHOT'O METalljla IPYTUM U3 pacTBopa
COJIW; UCCIIeJIOBaHHE aM()OTEPHBIX CBOMCTB T'MAPOKCUIOB aTFOMUHUS M [IMHKA




13.7

13.8

14
141

pEeIICHUE OKCHEPUMEHTAIBHBIX 3amad 1o TemaM: «OCHOBHBIC KJIACCHI
HEOPraHUYECKUX  COCIUHEHUI»;  «IJIEKTPOJUTHUYECKAsT  JUCCOLIMALIUSY;
«Baxkneimye HeMeTalabl M UX COCAWHCHUS», «BakHeWmue MeTalIbl M WX
COEIUHEHU

XUMHYCCKHE OKCICPUMEHTBI, WJUTIOCTPUPYIOIIME MPHU3HAKH MPOTCKAHHS
peakiuii MOHHOTO OOMEHA; KayeCTBEHHBIC PEaKIMU Ha TMPHCYTCTBYIOIIHE B
BOJHBIX PACTBOPAaX HMOHBI: XJIOPUI-, OpOMHI-, MOAUI-, Cyiabdar-, docdar-,
KapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCHUI-UOHBI, KATHOHBl aMMOHHS, MAarHWUs,
KaJIbLIMS, AIFOMUHMUS, XKkele3a (2+) u xkenesa (3+), meau (2+), nuHka

YMmenune:

MNpEACTaBIAThL PC3YJIbTAThl 3KCIICPUMCHTA B q)opMe BBIBOAOB, JO0Ka3aTCJILCTB,
Fpa(bHKOB n Ta6J'II/II_I U BBIABJIATH OMIIMPHUYCCKUC 3aKOHOMECPHOCTH

14.2

YCTaHABJIIMBATL CBA3HW MCXKAY PCaAJIbHO Ha6JIIO,Z[aCMLIMI/I XUMHNYCCKHNMH
SABJICHUSAMHU U IpOoHECCaMu, IIPOUCXOAAIIMMHA B MAKpPO- U MUKPOMUPCE, OOBSACHSATH
IMPUYKUHBI MHOFOO6paSI/IH BCIICCTB




INEPEYEHDb 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

YucTteie BemecTBa 1 cMecu. CrIocoObI pasziesieHus: cMecei

1.2

13

ATOMBI H MOJICKYIJIBI. Xumudgeckue 3neMeHThl. CHMBOJIBI XMMHYECKHX
OJICMCHTOB. HpOCTI:IG " CJIOKHBIC BCIICCTBA.

Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX DIIEMEHTOB.

CTeneHb OKHCIICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNbLHAs aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Mok, MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anMocBsA3b KOIM4eCcTBa, MaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nyecKkue U XMMHUYECKHUE SBJICHHs. XMMHUYECKasl peakuus U €€ MPU3HAKHU.
3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHYECKHE YPaBHEHUS
[lepnonnueckuit 3axkoH u Ileproanueckas cuctemMa XMMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepmonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneesa. [lepuonapl u rpynmbl. @U3HYECKHI CMBICT TOPSAKOBOrO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIILI JICMCHTA

2.2

CTpOCHI/IC aroMmoB. CocTaB aTOMHEIX AACP. M3oTomEl. 9HeKTp0HBI. CTpOCHI/Ie
SJICKTPOHHBIX 000/I0YEK aTOMOB MEPBBIX 20 XHMHYECKHX DJIECMCHTOB

[Tepuoanueckoit cucremsl [.1. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kaius, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB) M HUX COCIUHEHUUA B
COOTBETCTBHH C TMOJOXKEHHEM »3JeMeHTOB B Ilepuoamdeckoil cucreme u

CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (moyispHass W HEMOJIApHAsl) CBS3b.
DNeKTPOOTPULIATETbHOCTh ~ XUMHMUYECKUX  3JeMeHTOB. VOHHas  CBs3b.

MeTtannuueckas CBI3b




3.2

Tunbel kpucTammuueckux pemeérok (aToMHas, HOHHas, MeTajsIn4yecKkas),
3aBUCUMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKUA U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCIUHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTaHHMYECKHX COCAMHCHHIA: OKCHUJIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIe) u
HecoJieoOpa3yroIrue; OCHOBaHWU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KUCIIOpOJICO/epkKAUEe UM OCECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CpEeIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/Ia, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHA, aJIFOMUHUA, KCIIC34d. BHGKTpOXI/IMI/I‘IeCKI/Iﬁ

PsI HAIPSKEHUN METAJUIOB

OuU3NYECKUE U XMMUYECKHE CBOMCTBA BOAOPOJHBIX COCMHEHUN HEMETAJIIOB:

XJIOPOBOJIOPOJa, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBA OKCHIOB HemetawioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJ0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoiictBa okcuaoB: metamwioB IA-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMHYEeCKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCUIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydyeHne ocHOBaHUN U
aM(}OTEPHBIX THAPOKCUIOB

OO0mue XUMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOTHOM,
CEPHUCTOM, CEpHOMU, a30THOM, (HOoCHOPHON, KPeMHUEBOH, YyroabHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpenHux colier. [lomyduenue coneit

4.10

[Tonmyyenne, coOupaHue, paclio3HaBaHHE BOJOPOJA, KHUCIOpPOJA, aMMHaKa,

YIJIEKHUCIIOTO Ta3a B JIa0OpaTopuu

411

[Tony4yenne amMmmHaka, CEpHOM U a30THOM KHCIOT B MPOMBIIIICHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB
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I'enernueckas cBA3b MCXKIY KilaCCaMU HEOPTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHUECKUX PEaKLUi 10 Pa3IMYHBIM PU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKHUE peaKuu. TepMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomiecchl  OKHCIEHMS WM BOCCTAaHOBJICHHMS.  OJIGKTPOHHBIM  OanaHc
OKHCJIUTEIIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopus 37eKTPOIUTHUECKON Auccoanui. KaTHoHbI, aHUOHBI. DJIEKTPOITUTHI
1 HEINEeKTPoJnThl. CUIIbHBIC U c1a0ble ANEKTPOIUThI. CTENeHb TUCCOIAIuN
Peakiuu nonnoro oomeHa. YciioBusi IPOTEKaHUS PEaKIUi MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklUui B J1abopaTopuu U OBITY.

HepBa;I IOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroledl cpefpl (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TIOYBBI, BO3/JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeaOTBPAICHHS
[IpenenpHas nomyctumasi kouuneHTpauus BemecTB (IIK). Pomp xumuu B
pelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHHue NapHUKOBOTO dddekra,

Paspymi€cHUC O30HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CEeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOpATIOMHUHHI, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coequHeHuH. [ToHsTHE 0 KOppPO3UU METAIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

[IpupoaHblE HMCTOYHUKH YTIEBOJOPOJIOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasgbHBIC MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).
[onsiTe 0 OMONOTrMYeCcKN BaXKHBIX BEILIECTBAX: )KUPaX, OEJIKax, YIIIeBoJax — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuértnr:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
1.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XUMHYECKUM ypaBHCHHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB U.I'., CnankoB C.A. AKIMOHEpHOE 00IIECTBO
«M3nmarensctBo «IIpocBemenue» 2023r

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO

«M3narensctBO «IIpocBemenue» 2024r

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1.. https://chem-oge.sdamgia.ru/

2.. https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

3. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-

gramotnosti
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