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MNOACHUTEJIBHASA 3AIIMCKA

[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 paboueit mMporpaMMbl 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
MpeaMeTa, YCTaHABJIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJZIEpKaHMeE,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€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 OOIIEro 0oOpa3oBaHMs, a TaKkKe TPEeOOBAaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHHM CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — 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 BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS W TBOPYECKUX 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(UKON HAYYHOTO MBIINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJE, 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€HWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane e
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
ITOCJIEA0BATEIBLHOTO 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 XUMHUYECKOM CBS3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBIIOJIHASI (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U MTOTYYEHHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

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



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB M XMMHUYECKUX PEaKIui, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEIBHON 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:

— (GOpMHpOBaHHE HWHTEIUICKTyaJIbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHOU JEATEIHHOCTH, 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), WMEIOIUX YHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaOIIIEr0 MHUpa, WCIOJB3Ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YyYECHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeIIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
L€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JAESITENIBHOCTH B IEJSIX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEHW IPUPOLHOU CPEBL;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpoGuis U HAMpaBIEHHOCTH AAbHEHIIETO
oOy4eHus.

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



COAEPXAHUE OBYUYEHUA

8 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 pa3ziesieHus 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 BemlecTB. OTHOocHUTeNnbHAs aToOMHasi Macca. OTHOCHTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUMU.

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

du3nyeckre U XMMUYECKUE SIBJIICHUS. XUMHUYECKAsl PEaKIUs U €€ MPU3HAKY.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHMUYECKOH MOCYIOH, MpaBWiiaMu paboThl B Jaboparopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBJICHUM, HAOMI0ICHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xkee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOGHWE W  ONHCAHHWE  PE3yJbTaTOB  MPOBEACHUSA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT U mpocroe
BenlecTBo. HaxoxxaeHwe kuciaopoga B mOpupojne, (pusnMueckue W XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TemnoBoit 3¢p(deKT XUMHUECKOW peaklnH, TEePMOXHMUYECKHE YpaBHEHHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, MPUMEHEHUE, CTOCOOBI ToTyueHust. Kuciaotsl
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B PacTBOpE. XUMHUUECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpupo/ie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

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

Conu. HomeHnknarypa coseil. @U3NYECKe U XUMHYECKUE CBOMCTBA COJEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (TopeHue), B3auMoaercTBre Bogopoaa ¢ okcuaom mean (11) (BozmoskHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJAbBI C METaUIaMU (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuaa meau (I1) ¢ pacTBopoM cepHOM KHCIIOTBI, KHCIOT ¢ METaIaMH, PEaKITHi
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHbBIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux aneMeHToB JI. WM. Mengaeneesa. Ilepuoasl u rpymmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CHCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

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

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONh30BAHUE KaK OOIMMUX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIe TIOHATHA: HAYy4YHBIA (PakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HbBIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAIHS, KATbIUA U X COSAUHEHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIIA KPUCTAUIMYECKOW PEHIETKHU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4eCcKUX peakivii Mo pa3aIudHbIM MPU3HAKaM (TT0 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS 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 M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XHUMHYECKOIO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

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



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

Peakuny noHHOro oOMeHa. Y cioBusl MpOTEKaHMs PeaKkIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIpoLEcCca AUCCOLUAIIMH KUCIIOT, IeJI0uel U cojiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEHUE, pPEeaKIUuu pas3lIoKeHUs,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJNy4YeHHUE, NOpuMeHeHue. JleiictBue xiopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (0011IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIyYeHUsI CEpHOW KUCIOTHL. IIpuMeHeHue cepHOi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COoenMHEHUH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmast xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTETICHH OKHUCIEHHUSA. A30T, paclpocTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ TMOoMydyeHue, (PU3MUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCJIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, (HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUAL.
Kpyrosopor yrinepona B mnpupoae. OKcuispl yriepoaa, uUX (U3MYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
NpUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KACTOoTa W e€ cond, UX (PU3MYecKrue W XUMHUYECKHE CBOWICTBa, TMOIy4YEHHE 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, TJIUIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OelKkax, yriieBojax — U X
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

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



UX TPOTEKAaHHs, OMBITHI, OTpa)karouiue (U3MUYecKue U XUMHUYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUUECKUX CBOMCTB Pa30aBI€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl (BO3MOXKHO HCIOJb30BAHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKHUCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.

MeTaJibl U1 MX COeIMHEHUS

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

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

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHnEe B pupoe. Pu3ndeckue U XUMUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiire coeJMHeHNs KanbIus (OKCUI, TUAPOKCHI, o). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
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
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJb30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, skesae3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHIA IIMHKA, PEIICHUE dKCIIEPUMEHTAIbHBIX 33/1ad Mo Teme «BaxHeiiue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIBb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAoUIEH cpeanl (MpeaeibHasl TO0MyCTUMAst
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE TOHSATHSA: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHUsI JOCTUTAlOTCS B X0Jie OOYYEHHS XMMHUU B €AMHCTBE Y4YEOHOU U
BOCITUTATEIHHOM JEATEIHHOCTA B COOTBETCTBUU C TPATUITMOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMU, TPUHSATHIMH B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIIA3AIINHN O0yYarOIINXCS.

JIn4HOCTHBIE ~ pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3MTHUBHBIX IICHHOCTHBIX OpHCHTAMH U
pacIIMpEeHHE OIbITA ISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
W HAy4YHOMY HACJICIUI0, TIOHMMAHHS 3HAYEHUS XUMUYECKONW HAyKH B >KU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON WH(popMaiuei o
MIEPEAOBBIX JOCTMIKCHHSIX W OTKPBITHSAX MHPOBOH M OTCYECTBEHHOM XWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHUS:

MPEACTABIICHUS] O COLMAIBHBIX HOPMax M TpaBUIaX MEKINIYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MI0JIE3HOH, y4eOHOUCCIIeIOBATENLCKOM, TBOPUECKON U IPYTHX BUIAX ACSITEIHLHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATETLHOCTH TIPH BBHITIOJHEHUN



y4eOHBIX, TMO3HABATEIBHBIX 3aJ]1ad, BBITOTHCHUU XHMHYECKUX OSKCIEPHUMEHTOB,
CO37aHNH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIITH
B MPOIIECCE ATON yueOHOM ACATEIHPHOCTH, TOTOBHOCTH OIEHUBATH CBOE MTOBEICHUE
U TIOCTYNKH CBOUX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKHEC TIPE/ICTABIICHUS O BEIIECTBE W XUMHUYECKOW PEaKITUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM W COCTAaBIIAIOIIHNE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOJHOM CPEJION, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATEIIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHWM 10
XUMHUHM, HEOOXOIUMBIE JJIi OOBSICHEHHS HAOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOyYEeHHMIO M TO3HAHWIO, JIOO0O3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oOBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOY4YCHUS B
JlabHEHIIEeM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJTKOTOIS, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKMMHU BEIECTBAMH B OBITY U PEATbHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

HWHTEpEC K MPaKTHYECKOMY M3yUYeHHUIO TTpodeccrii U Tpyaa pa3IudHOro poja,
YBaXEHUE K TPYAY B PE3ybTaTaM TPYI0BOH JIEITCILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAHWUH 10 XWMHH, OCO3HAHHBIA  BBIOOP
WHIMBUTyaIbHON TPAEKTOPUU MPOJOHKCHHUS 00pa30oBaHuUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH IeJIecO00pa3HOe OTHONICHHUE K IPUPOAE KaK HCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMWS, MOHMMAaHUE IIEHHOCTH 370POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



buznYecKOMy M TICHUXWYECKOMY 3/I0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOACHUS
IpaBuJI OE30MMACHOTO MOBECHUS MpU pabOTe ¢ BEUIECTBAMHU, a TAKKE B CUTYaIUsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHMS, MOJIy4aeMble MPU U3YUYEHUU XUMUH, IS
pelIeHns 3aa4, CBSI3aHHBIX C OKPY’Kalolled MPUPOAHON CPEIOH, AJis MOBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUsl IJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M IMyTell HX peleHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B I03HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTUKE.

METAIIPEIJMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX pPE3ylbTaTOB BBIIEISAIOT 3HAYUMbBIE IS
(bopMHpOBaHUS MUPOBO33pEHUS O0ILIEHAYYHbIEC TOHATHS (3aKOH, TEOPHSI, IPUHIUII,
rumnore3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YE€OHBIX HpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMHUPOBATH IMPEACTABICHHE O LEJOCTHOU
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PEryJISATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMN
NEATEIBbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble Jornueckue aeiicTBUs:

YMEHUS HCIOJIb30BATh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS IMPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNATH UX XapaKTEpHbIE
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMU XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh IMPUUYMHHO-CJIEACTBEHHbIE CBSI3M MEXAY OOBEKTaMU H3Y4EHHS,
CTPOUTH JIOTUYECKHE PaCCYk ACHUS (MHAYKTUBHBIE, N€IyKTUBHbBIE, 10 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecce TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJEIIbHBIE MPEICTaBICHUS —
XUMHYECKUH 3HAK (CHMBOJ 3JIEMEHTa), XUMHUYeckas QopMmyja M ypaBHEHHE
XUMUYECKON pEeaKIUu — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/]1a4, C YUETOM
TUX MOJEJBHBIX IPEACTABICHUI BBIBISTh M XapaKTEPU30BaTh CYLIECTBEHHbIE
NPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUUYECKUX PEAKIIHH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YHUAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.



YMEHUE HCIIOJIb30BATh MOCTABICHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHMSI, a TAKXKE B KAUe€CTBE OCHOBBI JUIs (POPMHUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpPETEeHUE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ysbTaT, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpoJieNTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IUYHBIX BUJOB U (POPM IMPEACTABICHUS, MOJYy4aeMyIO0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpXkaHUS, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUIS BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEECIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOW aKTUBHOTO UCIIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (DOpMY MpeAcTaBieHHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENBCKON N1eATEIbHOCTH UHPOPMALUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHKAaTHBHBIE YHHBepPCcAIbHbIE YueOHbIe JeliCTBUS:

YMEHHS 33J1aBaTh BOMPOCHI (B XO€ Ihajiora u (Mim) JUCKYyCCUM) MO CYIIECTBY
oOcyx)maeMoi TeMmbl, (POPMyIMPOBaTH CBOM TPEIJIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHON
NESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALHUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0paTOpHOI pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTpYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  INPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3uIuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, OINPEACIICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh UEIU NEATEIbHOCTH, ILIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITIO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TIPYA  BBIMIOJIHEHUM 3aJaHUM C  YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOI'O pe3yjbTara 3asBICHHOM LA, YMEHHUE
WCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueill mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATENIBHOCTH MO  IOJYYEHWI0 HOBOIO  3HAaHWs, €r0  HWHTEPIPETALNH,
peoOpa30BaHUIO U NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAlLIMSIX.

K koHiy oOyueHus B 8 kiacce npeaMeTHble pe3ysIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHATHUW: aTOM, MOJIEKYJIA,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOJHAs M HEOAHOPOAHAsSI), BaJICHTHOCTb, OTHOCUTEINIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKasi peaklus, KilacCU(pHUKalUs peaKIHil: peakuuu
COCIVHEHUS, PEaKLUU Pa3JIOKEHUS, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIII0BOU AP(EKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paauyc aToma,
XUMHYECKasl CBA3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAs CBSI3b, MOHHAS
CBA3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBass JOJsA BeIIEeCTBa
(IpolLieHTHAsl KOHILICHTpAIKsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJB30BAaTh XUMHUYECKYIO CHMBOJHKY JJIsI COCTaBIEHUS (HOpMYI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OMpEAeNATh BAJIEHTHOCTh AaTOMOB AJIEMEHTOB B OMHApHBIX COECIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbica Ilepuomnyeckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTaapo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y, maneie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3aps]i sapa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO0 JIEKTPOHHBIM CJIOSM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OIEpPAIIMK MBICIUTEIBHON eI TEIHHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUSI CBOWCTB
BEIIECTB U XHUMHUYECKHX PEAKUHM, €CTECTBEHHO-HAyYHbIE METOMIbI
MO3HAHUSI — HaAOIIOJICHUE, W3MEpPEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

CJIeI0BaTh MPaBUIIAM MOJIb30BAHUS XUMHUECKOH MOCYA0U U Ta00paTOPHBIM
o0opyZoBaHMEM, a TaKXe mpaBuWiIaM OOpalleHHus C BEIIeCTBAMU B
COOTBETCTBUHM C HMHCTPYKIHMSIMH TIO BBIOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB



(BooopoAa W KHCIOpPOJA), IPUTOTOBIECHUIO PAaCTBOPOB C ONPENEIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C MTOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHOIPTaIenH, METUIIOPAHXK

U Jpyrue).

K xoHI1y 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(PDEKT
peakiuy, MOJib, MOJISIpPHBIM ~ 00BEM,  PacTBOp,  BJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OTepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, VMOHHAaA,
METAJINYECKas ), KpUCTAIIIMYECKas pEIIETKA, KOPPO3Us METAJIIOB, CILIABHI,
CKOPOCTb XMMHUYECKOM PEAKLHH, NMPEAEIBHO IOIYCTUMAas KOHLUECHTPaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHU U
IIPUMEHSATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILCHUM;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COEIWHEHUN 1o ¢GopmyaM, BHUA XUMHUYECKON
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci llepuomnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XHUMHUYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynma (b-rpynma)», manbie u OonbIME MEPUOABI, COOTHOCHUTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IEPUOIMIECKON TaOIUIIE, C YNCTOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsan  sApa, oO0Ilee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX TI0



ANIEKTPOHHBIM CIIOSIM), OOBSACHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB W HMX COCAMHEHUHN B TpelesaX MayblX NMEPHOJI0B U
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOSHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEIEHEH OKHCIICHHS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEU(UUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OIMHUCAHUE
puUMepaMH MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKLINN;

COCTAaBJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON UCCOIUAIIANA  KHUCIIOT,
IIeJI0Ueh M COJIeH, TTOTHBIE M COKPAIIEHHBIC YPABHEHHUS PEAKIIUM HOHHOTO
oOMeHa, ypaBHEHUS pPEaKIMi, TOATBEPKIAIONINX CYIIICCTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XUMHYCCKUX TIPEBpaIlCHU B Pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MaCCOBYIO JIOTI0 XHMHYECKOIO JJIeMeHTa 1o ¢GopMmylie COCIHMHCHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Tab0paTOPHBIM
obopy/ioBaHMEM, a TaK)Xe TMpaBuia oOpalleHuss C BeIIeCTBAaMHU B
COOTBETCTBHHM C HMHCTPYKIMSMH TIO BBIIOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yTriaeKkucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIK/IAIOIINE KaYeCTBEHHBIN COCTAB Pa3IUNIHBIX
BCII[ECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOonat-, (docdar-, cunukar-, cyabdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIIMTEIIBHOM IEITEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHUE, 0000ITICHIE, CHCTEMAaTHU3AITNIO, BBISIBICHUE PUINHHO-
CJICICTBEHHBIX CBSI3€H — JJIT M3YYCHHS] CBOWCTB BEIIECTB M XUMHUYECKUX
peakiii, €CTECTBEHHO-HAYYHBIE METO/Abl TIO3HAaHWS — HaOII0ICHHE,
U3MepeHne, MOEIMPOBaHUE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 5 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 0 bubnunoreka LIOK

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

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 0 1 bubmuoreka [IOK

' KUCJIOTAX M COJIAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmunoreka IIOK

' OCHOBaHHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.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
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.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 UX cOeIMHEHUA

bu6nmoreka [IOK
A I 4
3 Obmpme CBOHCTEA METAIIOB https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1 1 2
3 KHEHIINE METAJIJIBI M UX COSIMHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KH3HU Y€IOBEKA 3 bubmorexa [IOK
' m p https://m.edso0.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IIOYPOYHOE INIVTAHUPOBAHHME
8 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne uudposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Posib XuMHUH B KU3HU 1 0 0 bubnuoreka [IOK
yeJioBeKa. Teja U BelmecTsa https://m.edsoo.ru/ff0d210c
2 ITousatre 0 MeTONax MO3HAHUS B XUMUHU 1 0 0 bubmorexa LOK

https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

[Tpaktuyeckas pabora Ne 1 «IIpaBuia paboTsl

3 B J1JaOOpaTOpUH U MPUEMBI OOPAIICHHS C bubmmorexa [JOK
PATop P patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKY MTOBAPEHHOM bubmorexa LHOK

PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI B MOJICKYJIBI bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHUE JIEMEHTHI. 3HaKU (CHMBOJIBI) bubmuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA bubmorexa LHOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmorexa HOK

YBp e https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckas popmyna. BareHTHOCTh aTOMOB bubmmorexa LIOK

pMya. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJIEMEHTOB
OTHOcHTENIbHAS aTOMHAs Macca. bu6mmorexa [IOK

11
OTtHocuTeNnbHASE MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1011 XHMHAYECKOr0 3JISMEHTa B bu6nmoreka [JOK
COEMHEHUH https://m.edsoo.ru/ff0d350c

13 KonunuectBo BemectBa. Monbs. MosnspHas bubnmnoreka [JOK
macca https://m.edsoo.ru/ff0d5230

14 dOu3nIecKrue 1 XUMUYECKHE SIBIICHUS. bu6mmorexa [IOK

XuUMHUYECKast peakuuia

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

[Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
15 .
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnnoreka [HOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus konndecTa, Macchl BELECTBA 110 bubnmoreka [JOK
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA https://m.edsoo0.ru/ff0d5708
Krnaccudukanus XuMHUECKUX peaKIui
18 (coe I/IHq;HI/I}I a3JI0KCHUSI 3a151)e CHUS bubmmorexa [JOK
8 P > SAMCIHEHIL, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O0o0IIeHHE 1 bubmmorexa [JOK
H AT HUI https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3aIUs 3HAHUM
20 KonTponbnas padora Nel mo teme «BermiectBa bubnnoreka [JOK
Y XMMHYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas Bo3ayxa.
21 KI/IC?I}(;XO — 3JIEMEHT U IPOCTOE Beﬂyzcmo bubmmorexa [OK
pon P B ' https://m.edsoo.ru/ff0d448e
O30H
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHUCJIOpo/ia (peakuyu OKUCIICHUsI, TOPEHNE) bubmorexa LHOK
p p - TOP ’ https://m.edsoo.ru/ff0d4614
[TonsTre 06 okcuagax
CriocoObl oTy4eHust KHCIIOPOa B
23 naboparopun Zlqn OMI)IIHJ'IerHOIlCTI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoit 3 PeKT XUMUIECKON pEaKIIMH,
b peaitl bubnmoreka [JOK
24 MOHATHE O TEPMOXUMHUYECKOM YpaBHEHUH,

OK30- U DQHAOTCPMHUUCCKHX PCAKIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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TormBo (HedTh, yroiab U METaH).

o5 3 661 bubmuoreka [JOK
ArPASHEHIE BO3LYXA, CHOCOOBL ero https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
IIpakTrueckas padora Ne 3 mo Teme
26 «l?l e e & € KHCIIOpoaa bubmorexa HOK
OftyHieHne 1 COUHpaHH Hoposa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopoa — »anemMeHT U mpocToe BeIIeCTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 n bu6mmoreka [IOK
OIPITHE © KHCAOTAX 1 COMAX https://m.eds00.ru/ffod50d2
30 Crioco0bl moTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
IIpa eckas pabota Ne 4 o Teme
31 l?l (CHIECRai b 6 ! HoT I;/I . bubmuorexa [JOK
«lomyserme i covnpaHne BoAopona, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. " bubmuorexa [JOK
32 MounsipHblii 00BEM ra3oB. 3akoH ABOrajpo https://m.edsoo.ru/ffod542e
B clie 00BEMA, KOJIMYECTBA BEIIECTBA
. BIYKCIIEHUS 00BEMA, KOJIMYECTBA BEIIECTB BuGorexa LIOK
rasato ero HSBGCTEIOMY KoHectBy https://m.edsoo.ru/ff0d55a0
BEILIECTBA W 00BEMY
Brruncienus o0bEMOB ra3oB 0 YPaBHEHHUIO
34 AKOHA 61,"?413{5174 bubnmnoreka [JOK
peakiun H% OCHOBE 3ai0Ha 0Obe https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
b K
35 dusnueckre 1 XUMUYECKHE CBOMCTBA BOJIbI nbsmorexa LO

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4c4a
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bubmuorexa [JOK

36 C i. 11 0
octaB ocHOBaHUU. [loHATHE 00 MHAMKATOpaX httos://m.edsoo.ru/ffod59e2
Bona kak pactBoputens. Hacbiennsie u
37 Helfacm epHHBIe paCTBO Bl MaICHCOBa;I oJIst bubmmorexa [JOK
B PACTBOPHL. A https://m.eds00.ru/ff0d5h40
BELIECTBA B pacTBOpE
[Ipaktuyeckas padora Ne 5 o Teme
38 «IIpurotoBiieHHE PACTBOPOB C OIPENEIEHHOMN bubmmorexa [JOK
p . . p p p https://m.edsoo.ru/ff0d5eba
MaccOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBA
39 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKaus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IlosnydyeHne u XUMHYECKUE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kimaccudukanus, bubnnorexka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne u XuMHYECKHE CBOMCTBA KUCTIOT bubmorexa HOK
i https://m.edsoo.ru/ffOdfee2
46 Comnu (cpemHue): HOMEHKIATypa, CIIOCOOBI bubnuotexa [JOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [TpakTuueckas paborta Ne 6. Pemenue bubnmnoreka [JOK

OKCIICPUMCHTAJIBHBIX 3ajJla4d IO TEME

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN )

48 I'enernueckas cBsi3bp MEKy KilacCaMmu bubnnoreka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0001enne 1 CUCTEMATH3AIMS 3SHAHUH
B H https://m.edsoo.ru/00ad9ch2
50 Kontponbnas padota Ne3 o teme "OcCHOBHBIE bubnnoreka [JOK
KJIaCChl HEOPraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHAYECKHX d1eMeHTOB. [loHsTre 0 rpymmax bubmorexa [TOK
’ pynt https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
52 cucTeMa XUMMUYECKuX aemMeHToB . U bubmorexa LHOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpPyMIIBL, O, IIBI bubmaorexa [JOK
P » TPYIIIRL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIED. bubnmnorexa [JOK
M3oTtomsr https://m.edsoo.ru/00ada342
CTtpoeHue 3NIeKTPOHHBIX 000I0YeK aTOMOB
55 anemenToB lleproanueckoit cucremsr J[. U bubmmorexa [JOK
pHOA o https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA O
56 €ro IMoJyiokeHuro B Ileprnoandeckon cucreMe bubmorexa HOK
pHoa https://m.edsoo.ru/00ada824
. 1. Menaeneea
3navenue [lepuoauyeckoro 3akoHa s
bu6mmorexa [IOK
57 pa3BUTHA HAyKH U npakTuku. J[. 1.

MenpeneeB — y4€Hbli, IEAror ¥ rpakjaHuH

https://m.edsoo.ru/00ada96e
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O06o0mieHne 1 cucTeMaTu3amys 3HaHUH bubmumoreka [IOK
58 B 1
.Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/00adb33c
Kontponsnas padora Ne4 o reme «CtpoeHue
59 aroma. XuMu4deckas cBsa3b» / Becepoccuiickas 1 bubmmorexa [IOK
' p https://m.eds00.ru/00adb486
npoBepouHas paboTa
DJIEKTPOOTPULIATETLHOCT aTOMOB bubnnoreka [JOK
60 1
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 HMonHas xumuieckas caise 1 https://m.edsoo.ru/00adac34
62 KoBasnieHTHAS MTOIApHAST XUMHUUYECKAs CBIA3b 1 bubnmnorexa [IOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenmosipHas XUMUYECKas CBA3b 1 bubnmnorexa [IOK
p https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Crenens okucenma 1 https://m.edsoo.ru/00adae28
65 OKHUCIINTEIFHO-BOCCTAHOBUTEIbHBIE PEAKIINHU 1 bubmorexa LHOK
peakit https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076
67 O6001menue 3Hanmit Mo Teme «CTpoeHue 1 bubnuoreka [JOK
aToMa. XUMHUYECKas CBA3bLY» https://m.edsoo.ru/00ad9ch2
. bubnuotexa [JOK
1
68 O6obmenme sHarmii https:/m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cHUcTeMa XMMHUYeCKuX anmemMeHToB . U 0 0 bubmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 0 0 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 0 0 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4deCcKoM CBS3U U THIIBI 0 0 bubnuoreka [IOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no reme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 0
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
5 Krnaccudukanys XuMHUECKUX peaklui 1o 0 0 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOM pPEaKIUU.
7 [ToHsATHE O TOMOTEHHBIX M IeTEPOreHHBIX 0 0 brbmmorexa [IOK
p https://m.edsoo.ru/00adbe9a
peaKnusx
[ToHsITHE 0 XUMUYECKOM PaBHOBECHH.
3 @DakTophl, BIUSAIONINE HA CKOPOCTh 0 0 bubnunorexa LIOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK

10
CunpHble U cl1a0dble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peartt https://m.edsoo.ru/00add448
XHUMHYeCKHEe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE MPEICTABICHUN 00 bubnnorexa LHOK
pea N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOITUTHUECKON bubmorexa HOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIAAIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
B H https://m.edsoo.ru/00addd12

16 ITpakTryeckas pabora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa HOK

p ) https://m.edsoo.ru/00addecO
XUMUYECKUE Peakllui B PACTBOPAX»

18 OO6mrast XxapakTepUCTHUKA raJOTeHOB. bubnmnorexa [JOK
XHMMHMUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

P P . bubmuoreka [{OK

19 XUMHUYECKHE CBOMCTBA, MOTYUYEHUE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTuyeckas padora Ne 2 o Teme

20 «[TonydyeHue conssHOM KUCIOTHI, U3yUYEHUE bubmorexa LIOK
. yil - 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Bbruucrienus no ypaBHEHUSM XUMHUYECKUX
21 €aKLui, €ClIM OJJUH U3 PEarcHTOB JIaH B bubmorexa LIOK
p ’ p https://m.edsoo.ru/00ade488
n30bITKE
29 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
IpyHIIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
23 Haxo;xlz[eHHe cephl I/ICbeé coezu/IHeI})mﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUECKUE PEaKINH, JIEXKAIINE B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [IOK
CEPHOU KUCJIOTBI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
97 Beruucnenne MaccoBoil J0JIM BBIXO/1a bubmmoreka IIOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-
08 rpynnsl. A30T, pacipoCTpaHEHHE B bubmuoreka [JOK
npupoze, Gu3n4ecKue u XuMUIECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMUak, ero Gpu3nYecKue 1 XuMHU4eCcKHe bu6muoreka [JOK

CBOMCTBA, OJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004
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[Tpaktuyeckas padora Ne 3 o Teme

30 «ITonmyyenne amMmmuaKa, U3y4eHHE €TO bubmorexa HOK
o 1Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€¢ Gu3ndecKue u bubnmnoreka HOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH

32 aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX bubnmnoreka HOK
ynoOpeHuii. XMMHYeCKoe 3arps3HCHHE https://m.edsoo.ru/00adf518
OKpY’KaroIel Cpeibl COSTMHCHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas

33 KHCJIOTa, GU3HYECKUE M XUMHUCCKHE bubmorexa [JOK

o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnons3oBanue GocdaToB B KayecTBE
34 MHUHEPAIBbHBIX YI00OpeHU. 3arpsi3HeHue bubmorexa HIOK
PATIDHBIX YAOOP 4P https://m.edso0.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamMu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuorexka [IOK

35 .

(dbU3MYeCcKre U XUMHUYECKHUE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpusnveckue u

36 XAMUYECKHE CBOMCTBA. DKOJIOTHYSCKUE bu6nunorexa LIOK
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoja https://m.edsoo.ru/00adfebe
(V)

bu6nunorexa LIOK
37 VYronbHas KUcoTa U €€ Cou
https://m.edsoo0.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme
| bubnmnoreka LIOK
38 [Tomy4yeHne yriieKnucioro rasa.

KauecTtBeHHas peakuus Ha kKapOoHAT-HOH"

https://m.edso0.ru/00ae027¢
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[TepBoHayabHEBIE TOHATHUS 00

bubmmoreka [JOK
39 OpraHUYECKUX BEIIECTBAX KaK O 1
https://m.edsoo.ru/00ae054e
COCIMHECHMSX yTIIepo/ia
. bubmmoreka [JOK
40 Kpemuuii u ero coenqunenust nbnmorexa I
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
«BaxxHeinme HeMeTaJJIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHH S
Kontponbnas padota Ne3 no teme BuG 10K

. OTeKa
42 «BaxkHehme HeMeTalIbl M UX HOIHMOTEK
https://m.edso0.ru/00ae0e18
COCIMHCHHM S
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajuinueckas bubnuoreka [IOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edso0.ru/00ae103e
pemérka. @U3NYECKUE CBOWCTBA METAIIJIOB
XUMHYECKUE CBOMCTBA METAJIJIIOB. En6 OK

. . noIMoTeKa
44 DNEKTPOXUMHUECKUN Psiji HAalpsKEHUH 1
https://m.edso0.ru/00ae1156
METaJIJIOB
OOu11e criocoObl MOTYyYEHHS METAILIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [IOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

bubmuoreka [{OK

46 [TonsTHE O KOPPO3UH METAIIIOB 1
https://m.edso0.ru/00ae1278
bubnunorexa LIOK

47 eJI0YHbBIC METaJIJTbI
i https://m.edsoo.ru/00ae14b2

bu6nunorexa LIOK

48 Oxcupl U TUIPOKCHIBI HATPUS U Kalust

https://m.edsoo.ru/00ae14b2
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[llenouyHo3eMenbHBIC METAIUIBI — KAJIbITUH U bubnuorexa [JOK
49 .
Maraui https://m.edsoo.ru/00ael5e8
50 Baxxueinne coeqMHEHNAS KaJIbIA buGnuorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O0001enre U CUCTEMATH3AMs 3SHAHUH
52 JKécTrocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS bubmorexa LOK
a yerp https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "KEcTKOoCTh BOABLI 1 METOBI €8 bubnnorexa [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubnuoreka [{OK
54 AmroMuHuii
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso
https://m.edso0.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubmmoreka IIOK
xeresa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIMs SHAHNUH
ITpakTruyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a1a4 [0 TEME bubmorexa LIOK
p . a https://m.edsoo.ru/00ae3de8
«BaxkHenIme MeTaiIbl 1 UX COETUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eclIi OIMH U3 PeareHToB JaH B
60 i36bm<e WU COJE X(HTFI)'I HMECH bubmorexa LIOK
Aep . p ' https://m.eds00.ru/00ae1750
Brruncienus MaccoBOii TOIM BEIXOIa
MIPOJIYKTA PEaKIuu
61 O00011IeHIE U CUCTEMATH3aIU 3HAHUI
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KonrponsHas padora Ne4 o reme

62 1
«BaxxHeie MeTauIbl U UX COCTUHCHUS)
63 BemiecTBa u maTepuansl B TOBCEIHEBHOM 1 bubnmnoreka HOK
JKW3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen bubmmoreka [JOK
64 1
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xuMHUM B pelieHUH SKOJIOTHUECKUX 1 Bbu6muotexa [JOK
npobiem https://m.edso0.ru/00ae4270
bubnunoreka LIOK
i 1
66 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN https://m.edsoo.ru/00ae0d0a
bubnunoreka LIOK
7 i 1
6 O0o001IeHNEe ¥ CHCTeMAaTU3alns 3HAHUN https://m.edsoo.ru/00adb33c
68 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 Eggjﬁ;fg;?rou}é 0ad9ch?
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XMUMHYECKUN SJEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIsIpHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAash Macca, MaccoBas J0JS XMUMHYECKOro
dJ€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKAs peaKIlus,
KnaccupuKalusg peakluid: peakluud COCAUHEHHUs, PEaKIuu
pa3lioKEHUs, PEeaKIMH 3aMEIICHUs, PEaKIMu OoOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBON 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHYCCKHX MOHATHH U

NPUMCHATH 5TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

13

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBIIEHUS (popmy

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ

14

PaCKpbIBATb CMBICII 3dKOHOB COXpaHCHHUA MaACChl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

OMpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCIUHECHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YUCIYy U COCTaBy

YUYaCTBYIOIIMX B PEaKIH BELIECTB, 110 TEIUIOBOMY 3(deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

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

COCIUHCHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI TO3HAHMS — HAOTIOCHHE,
W3MEPEHHE,  MOJICIUPOBAHKME, OKCHEPUMEHT  (peajabHbI |
MBICJICHHBIN )

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

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPENeIEHHOMY Kiaccy

coequHeHui o popmynam

2.3

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

2.4

2.5

2.6

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

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

npeBpameHm‘/’I B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUCHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAAa M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATH M TIPOBOJUTH XUMUUYECKHE IKCIICPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIAKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

ITo teme: «llepmomgnueckuit 3akoH u Ilepumonnueckas cucrema
xumuueckux anemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTENBLHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX TOHSATHH: AApO aroMma,

AJICKTPOHHBIA CJIOW aTOoMa, aTOMHas OpOWTal b, paguyc aroma,




XAMHWYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJEHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

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

3.3

3.4

OIKCHIBATh U XapaKTepu30BaTh Tabauunyto Gopmy Ileprogudeckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoamueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHHE MEPUOAMYECKON  3aBUCHUMOCTHU
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-I€HI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB Hu 3apdana dapa, o61uee YHUCJI0

AJIEKTPOHOB U paclpeaeseHUue X MO0 ANEKTPOHHBIM CIIOSIM)

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

COCINHCHUAX

3.7

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

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

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

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKknus»

11

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX MOHSATHUN: pPacTBOP,
ANIEKTPOJIUTHI, HEIJICKTPOIHTHI, dJICKTPOTUTHUCCKAS JTUCCOIHAIINS,
peaKkiuu MOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTuMbIe " HeoOpaTuMbIe peaxiuu,
OKHUCIUTCIbHOBOCCTAHOBUTCIIbHBIC pcaKkuuu, OKHUCIHUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE U BOCCTAHOBIICHHE, aJIOTPOIHS,

aM(pOTEepHOCTh, XHMHUYECKass CBs3b (KOBAJICHTHAs, WOHHA,




1.2

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

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEeaKIUil
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCca dTHUX PeaKkLui
MIPOBOAUTH PAcU€ThI [0 YPaBHEHUIO XUMUYECKOM peakuu

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

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

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBAI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUIIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJIHEHUIO
1abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM TMYTEM XJIOPHI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI N3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB

ITo Teme: «XuMUSA U OKpYXKaIOLIas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux monsaruit: [IJK

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlUU MBICIIUTEIBHON JIEATEIBHOCTH —
aHaJlM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CJCACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJIbl TO3HAHUS — HAOIIOJCHHE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 [TepBoHaYanbHbIE XUMUYECKHE TOHSATHS
[Tpenver xumun. Pons Xumuu B )KH3HU YelOBeKa. XUMUSI B CHCTEME HayK.
11 Tena u BemecTBa. PU3MUECKUE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE
BELIECTB
19 [TonsiTHE 0 MeTOaX TO3HAHUS B XUMUH. YucThle BemecTBa U cMmecH. CriocoObl
' pa3fesieHns cMecel
13 ATOMBI M MOJIEKYJbl. XHUMHUECKHE dIeMEHThl. CHMBOJBI XUMHUYECKHX
' aneMeHToB. [IpocThie U cioXkHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE
Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
14 IIOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHOCUTENbHAas  aTOMHas — Macca.
' OtHocuTenbHas MOJIEKYJsipHas Macca. MaccoBas J10J1I  XMMHUYECKOTO
AJIEMEHTA B COCMHEHUH
KonunuectBo Bemectsa. Monb. MosnsspHas Macca. B3anMocBsi3bp Kom4ecTsa,
1.5 Macchl M YHMCIIa CTPYKTYpHBIX €IMHHUII BemiecTBa. Pacué€rbl mo ¢opmynam
XUMHUYECKHUX COCTUHEHHM
Ou3nyecKkue U XUMUYECKHE SBIECHUS. XUMHUECKas Peakius u e€ mpu3HaKy.
16 3aKOH  COXpaHEHHMS  MacCchl  BeHIecTB.  XMUMHYECKHE  YpaBHEHHS.
' Knaccupukanuss XuUMHUYECKUX  peakuuid  (COSAMHEHHUS, PAa3JIOKCHUS,
3aMEIICHHS, OOMEHa)
17 XUMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
' npaBUIaMu paboTHI B JabOpaTOpuu U MpuéMamMu oOparieHus ¢ JJ1abopaTopHbIM




o0opyZ0OBaHUEM, HM3YYCHHUE W ONHCAaHHE (PHU3UYECKUX CBOKMCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmrojeHHe (u3nmdecknx (TUTaBIEHUE BOCKA,
TasHKE JIbJIa, PACTHPAHHE caxapa B CTYIKE, KUTICHHE U KOHJICHCAIIUS BOJIbI) U
XUMUYECKHX (TOPEHHE CBEYM, MPOKAIMBAHHE MEIHON  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCJIOTOW) SIBJICHUH, HAONIOJACHWE M OIHMCaHHUE
NPU3HAKOB TMPOTEKAHHWS XMMHYECKUX pEaKIuii (pas3liokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHCJIOTBI C XJIOPUIOM Oapusi, pPa3lIoKEHHE
ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOJCICTBUE XKele3a C paCTBOPOM
conu meau(ll), usyuenne cnocoboB pazaenenus cMecei (C TOMOIIbIO MAarHUTA,
¢bunbTpOBaHKE, BBIAPUBAHUE, TUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE
OYUCTKM TIOBAPCHHON COJIM, HAOJIOJICHUE | OIHCAaHUE pPE3y/IbTaTOB
IPOBEICHUS OIBITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAaCChl, CO3/IaHUE

MojieIel MOJIEeKY (IIapOCTEP>KHEBBIX)

Baxneimme npeaACTaBUTCIIM HCOPIraHMYICCKUX BCIICCTB

2.1

Bo3ayx — cmech razo. CoctaB Bo3zayxa. Kucmopoa — 3iaeMeHT M mpocToe
BenlecTBo. HaxoxaeHue kucinoposaa B npupoze, pU3ndeckue U XUMHUYECKue
cBoiicTBa (peakuuu ropenus). Oxcuusl. [Ipumenenue kucnopoja. CrocoOb
NOJY4YEeHUs1 KHUCIOPOAa B J1a0OpaTopuu M IMPOMBINUIEHHOCTH. Kpyrosopor

KHCJIOpOJa B ITpUPOJL. O30H — AJUIOTpOITHad MO,I[I/I(l)I/IKaI_II/ISI KHCJIOpoJda

2.2

TennoBoil 3¢ (dexkT XuMUUECKOM peakuuu, TepMOXMMUYECKHE YpaBHEHUS,
9K30- U DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arpsa3HeHue

BO3/yXa, YyCHJIEHHE TapHUKOBOTrO 3¢ deKTa, pa3pylieHHe 030HOBOIO CIIOS

2.3

2.4

2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxokieHnue Bogoposia B PHPOJIE,
du3uYecKre W XMMHUYECKHE CBOMCTBA, MPUMEHCHHE, CIOCOOBI IMOTYYCHHS.

Kucnots! u conu
Mousipablii 00bEM Ta30B. Pac4€Thl 110 XUMHUYECKUM YpaBHEHHUSM

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpHI.
HacelieHHbIe 1 HEHACHIILIEHHBIE PACTBOPLI. PACTBOPUMOCTD BEILIECTB B BOJE.
MaccoBass 1oy BemiecTBa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B Npupoje M B KU3HM ueioBeka. Kpyrosopor
BOABl B IMpUPOJE. 3arps3HEHHE MpUPOAHBIX BOoA. OXpaHa U OYHMCTKA

MPUPOAHBIX BOJL

2.6

Knaccudpukanus Heopranmdeckux coeauHenuit. Oxcuabl. Knaccudukarus

OKCHJIOB: coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEpHbIE) H




2.7

2.8

2.9

Heconeo6pa3y}0ume. HOMGHKJ’IaTypa OKCHJOB. dusznyeckue U XUMHYECKHE

CBOMCTBA OKCHIIOB. [losmyuenue okcuaoB

OcnoBanms. Kiaccudukanus ocCHOBaHMIA: IMIENOYM W HEPACTBOPHUMBIC
ocHoBaHMs. HomeHknatypa ocHoBaHui. ®U3NYECKUE M XUMUYECKHUE CBOMCTBA
ocHoBaHui. [Torydenne ocHOBaHUM

Kucnorsl. Knaccudukamus kucnor. Homenknarypa kucnor. ®Ousndeckue u
XMMHYECKHE CBOMCTBa KHCIOT. Pan aktuBHocTH MetamioB H.H. bekerosa.
[Tonyuyenue kucior

Comu. Homenknatypa coseil. @u3nyeckne U XUMMUYECKHUE CBOMCTBA COJICH.

[Tonyuyenue coneit

2.10

I'eneTnyeckas CBA3b MEKAY KiIaCCaMH HECOPIraHUYICCKUX COGI[I/IHGHI/II‘/'I

2.11

XVMHUYECKUN OKCIIEPUMEHT: KAYECTBEHHOE OIPEICICHUE COACPKAHMS
KHCTIOpOJia B BO3JyXe, MOJIyueHUe, coOUpaHue, paclio3HaBaHUE U M3yueHUE
CBOWCTB KHCIIOPOJIa, HAOIIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOIAOM H
YCIIOBUSI BOSHUKHOBEHHS U MIPEKpaIlleHusi TOpeHus (Ioxkapa), O3HAKOMIICHUE C
oOpa3lilaMu OKCHJIOB M OIHMCAaHME HUX CBOMCTB, IOJy4€HHE, COOUpaHHUeE,
pacrio3HaBaHME U M3Y4YE€HHE CBOMCTB BOAOPOAa (FOpEeHHE), B3aUMOACHCTBUE
BOJZIOpO/A c OKCHJIOM meu(ll) (BO3MOXKHO HCIIOJIb30BaHNE
BUJIEOMATEpHAJIOB), HAOIOJJeHNE 00pa3lloB BELIECTB KOJIMYECTBOM | MOIb,
UCCIIEJIOBAaHUE OCOOEHHOCTEM pacTBOpPEHMs] BEUIECTB C  pa3IU4HOMN
pacTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C ONPEAEIEHHOW MacCOBOM
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOJIECHCTBUE BOABI C METAJJIAMHU
(HaTpueM U KanblueM) (BO3MOXKHO HCIOJB30BaHHE BHJIEOMATEPUAIIOB),
orpejesieHue PacTBOPOB KHUCJIOT M IIENOYed ¢ TOMOIIbI0 HHIMKATOPOB,
UCCIIEIOBaHNE OO0pPAa3IlOB HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIAcCOB,
HaOJII0/IeHUe H3MEHEHHUs OKpacKd HHJMKATOPOB B PACTBOPAX KHUCIOT U
menao4el, u3yueHue B3aumoaencTsus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIOT C MeTaUlaMH, peakUuil HeWTpanuzaluu, MoJydyeHue
HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeETaula JPYruM U3
pacTBoOpa COJIM, PEIICHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 1Mo TeMe «Baxnenme

KJIaCCbl HCOPTAaHNUYCCKUX COCHHHGHHﬁ))

Ilepronnueckuii 3akoH u [lepruonnueckas cucteMa XUMUYECKUX JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN




3.1

3.2

3.3

[lepBble MONBITKH KiIacCUPHUKAUU XUMHUYECKUX dyeMeHTOB. [lonstue o
rpYIIax CXOAHBIX AJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENbHBIE METaJIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3zyloT amOTepHBIC

OKCHUAbI U TUAPOKCHUIBI

IIepuonnueckuit 3akoH. Ilepmoandeckass cUCTEMa XMMHUYECKHX 3JIEMEHTOB
HA.N. MenneneeBa. KoporkomepuogHas W JJIMHHONEpHOIHAS  (POPMBI
[Iepuonnueckoit cucrembl xumudeckux dnemeHtoB .M. Menneneesa.
ITepuonst u rpynmbl. OU3NYECKUI CMBICT MOPALKOBOIO HOMEpPA, HOMEDPOB

nepruoaa v rpyIiibl 3JICMCHTA

Crtpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XHMHYECKHUX 3IIEMEHTOB
[Tepnonnueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoaunueckoit cucteme .M. Mennaeneena

3.4

3aKOHOMEPHOCTH HW3MEHEHUs pajuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IIO TIPYIIIAaM M IEPUOJIAM.
3nauenue [lepnonnueckoro 3akoHa u Ilepuoanueckoi CUCTEMbI XMMHUECKHUX
AJIEMEHTOB JUIA pa3BUTUA HaykKu W npaktuku. /.M. MenneneeB — y4€Hblil u

T'paXxJIaHUH

3.5

Xumudeckasi CBs3b. KoBajeHTHass (TMOJsipHAss W HEMOJSpPHAsi) CBS3b.

3HeKTpOOTpI/IHaTeHBHOCTB XUMHYECKHUX 2IEMEHTOB. loHHAas CBI3b

3.6

3.7

9 KJIACC

Kon

Crenenb okucnenus. OKUCINTENbHOBOCCTAHOBUTENBHBIE peakiuu. [Iporecchl
OKHCJIEHHS U BOcCTaHOBIEHHI. OKHUCIUTENIN U BOCCTAHOBUTEIIN

XUMUYECKUN SKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THIPOKCUIA LUHKA C PAacTBOPaMU KHUCIOT H
1IEeJI0Y€EH, IPOBEIEHNUE OIBITOB, WILTIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (TOpeHI/IC, PpCaKknuun pa3jioKCHUA, COCI[I/IHCHI/IH)

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

1

BemectBo n xummnueckas peakuus. [lopropenue

11

Ilepuonnueckuii 3axoH. [lepuonnueckas cucreMa XUMHUYECKHUX DSJIEMEHTOB
.M. Menneneea. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWUCTB

XUMHUYCCKUX DJJICMCHTOB IMCPBLIX TpéX NnepruoaoB, Kaliud, KaJIbOUA W HX




1.2

COC,I[I/IHCHI/II\/'I B COOTBCTCTBHUHU C ITOJIOXKCHHEM DJJICMCHTOB B HepHOHquCKOﬁ

CUCTCMC U CTPOCHUCM UX aTOMOB

CtpoeHue BelIeCTBA: BHUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAIITMYECKUX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKON
peméTKH W BUAA XUMHUYECKOW cBsi3u. Kiaccumdukanus u HOMEHKIATypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHasi U TpUBHUAJbHas). XUMHUYECKUE
CBOICTBA BEILECTB, OTHOCSUIMXCSA K PaA3JIMYHBIM KJIACCaM HEOPraHUYECKUX

COC,I[I/IHGHI/If/'I, IFCHCTUYCCKAsA CBA3b HCOPraHMYCCKNUX BECIICCTB

13

Knaccugukaius XMMUYECKUX PEaKIUi MO pa3IMyHbIM MIPU3HAKaM (110 YHCITY
M COCTaBY y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3P QEKTy, 10
U3MEHCHHIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OPaTHUMOCTH,
M0 YYacCTHIO KaTajau3aropa). OK30- U DJHAOTEPMHUYECKHE PEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHUA. ITonsatue o CKOpPOCTH XHUMHYECKON pCaKnuu

14

1.5

1.6

1.7

IToustre 00 O6paTI/IMbIX n HeO6paTI/IMLIX XUMHUYCCKHX PCAKIHAX. ITonsarue o
TOMOI'CHHBIX W TI'CTCPOTCHHBLIX PCAKIHAX. IlomsaTne ©0 XHUMHYECCKOM
paBHOBECHMU. CDaKTopBI, BJIMAIOIIHUE Ha CKOPOCTb XUMHUYECKOU peakuun "

MOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECHUS

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakunu. CocTaBieHHEe YypaBHEHUM
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUI € MCIOIb30BAHUEM METOJa

AJIEKTPOHHOTO OanaHca

Teopus MeKTPONUTUYECKON AUCCOIMAMU. DIEKTPOJIUTHI U HEINEKTPOIIUTHI.
KarnoHnsl, aHMOHBI. MeXaHHU3M JAMCCOLMALIMY BEIIECTB C Pa3IUYHBIMHU BUAAMHU
XUMU4ecKou cBsizu. Crenenpb aucconuanuu. CUIbHBIE U C1a0bIe JIEKTPOJIUTHI.
Peaknun noHHOTO OOMEHa. Y CIIOBUS MPOTEKaHUs peakiMii MOHHOTO OOMeHa,
IIOJIHBIE M COKpAauIEHHbIE MOHHBIE ypaBHEHUs peakunid. CBoWcTBa KHUCIOT,
OCHOBaHMW U CONei B CBeTe IMPEACTaBICHUA OO0 dIIEKTPOIUTHICCKON

nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHsATHE O rHIpoNH3e coneit

XUMHYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPHUCTALTUYSCKUX
pEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIJIOB M HeMeTalsioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpHJIa HATPHs); UCCICAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEaKIMu OT BO3ICHCTBUS Pa3IUYHBIX (HaKTOPOB;
UCCJIEIOBAaHUE  3JIEKTPONMPOBOAHOCTH  pPAacTBOPOB  BELIECTB, Ipoliecca
JUCCOIMAIlMM  KHCIIOT, IIeJoued U coiel (BO3MOXKHO HCIOJIb30BAHUE

BUJICOMATEPHUAJIOB); MPOBEICHUE OIBITOB, WUIIOCTPUPYIOLIUX MPHU3HAKU




MPOTEKaHUs peaKuii HOHHOro oOMeHa (00pa3oBaHue 0cajKa, BbIIEJICHHE rasa,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (TOpeHue, peakliuu pa3ioKeHHs, COSAUHEHUS);
pacro3HaBaHUE€ HEOPraHMYECKHUX BEIIECTB C IIOMOIIbI0 KayeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pEIICHUC SKCIICPUMEHTAJIBHBIX 3a1a4

HemeTamisr 1 ux COCOAUHECHUA

2.1

OO6mass xapakrepucTuka rajmoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHn oOkucieHus. CTpoeHune u (U3MYECKHE CBOICTBA
MPOCTHIX BEIIECTB — raJIOTeHOB. XUMHUUYECKHUE CBOMCTBA HAa MPUMEpPE XJIopa
(B3auMo/ielicTBUE C METalllaMU, HEMETAJUIaMH, 1Iel1049aMH). XJI0POBOJOPOI.
ConsiHasg KHMCIIOTa, XUMHUYECKHE CBOMICTBA, MOJyY€HHUE, NPUMEHEHUE.
JelicTBue XxJiopa M XJIOPOBOJOPOJA HA OPraHU3M 4YeJIoBeKa. BaxkHeimue

XJIOPpUIAbI U KX HAXOXKACHUC B IIPHUPOIAC

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOECHUSA
aTOMOB, XapaKTepHbIC cTeleHn okuciacHus. CTpoeHue u (pu3ndecKne CBOWCTBA
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOMHBIE MoauduKanmu
KHCJIOpPOJia M cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPOJ, CTPOCHUE,
dusznueckne U XuMHUYeckue cBOMCTBa. OKCHABI Cepbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (U3HUYECKUE U XUMUYSCKHUE CBOHCTBA
(oOmue Kak mpeacTaBUTeNs Kiacca KUCIOT U cnerududeckue). XuMHUECKUe
pEaKIyu, JeKalyue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a TONyYeHUs] CepHOU
kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KaYECTBEHHAs] peaklus Ha
cyns(har-uoH. HaxoxaeHnue cepol U €€ COSTMHCHUN B MPUPOJC. XUMUIECKOES
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSIMH Cepbhl (KUCIOTHBIC JTOXKIH,

3arpsi3HEHHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

2.3

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETNEHU OKHUCICHHUS. A3OT, PpaclpOCTpaHEHHE B
npupoje, pusndeckrne U XuMHueckrue cBorictBa. KpyroBopot azora B npupoze.
Avmmuak, ero (Qusnueckue €W XHUMHYECKHE CBOMCTBA, TOJIYYCHHE U
npumenenrne. Conmu aMMOHHA, UX (pU3MUECKHEe W XMMHYECKHE CBOWCTBA,
npumeHeHnre. KauecTBeHHas peakiius Ha HOHBl aMMOHHMSI. A30THAsI KUCTIOTa, €€
nosyueHue, pu3ndeckue U XMMHUECKHUe CBOMCTBA (00IIMe KaK IpeCTaBUTeNs
KJlacca KHCIOT W crenuduyeckue). lcmonbp3oBaHWe HUTPATOB M COJICH

aMMOHHS B KaueCTBE MUHEPAIbHBIX yIOOpeHUH. XUMHUECKOE 3arps3HEHUE




2.4

OKp}’)KaIOH_IeI\/'I Cp€abl COCAMHCHUAMMA a30Ta (KI/ICJ'IOTHI)IG AO0XKIU, 3aIrpsA3HCHUC

BO3]1yXa, MOYBBI U BOJIOEMOB)

docdop, aorponHsie MoguduKkanyuu Gochopa, GU3NIECKHe U XUMHUIECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas kuciaora, (uMYecKue M
XUMHUYECKHE CBOWMCTBA, moiydenue. McmonbzoBanue (ocharoB B kadecTBe

MUHEPATBHBIX YI0OpEeHUI

2.5

O6mas xapaktepuctuka 3jgeMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTENEHM OKHUCICHHA. YTJIEpOHd, aJJIOTPOIHBIE
MoauduKanuy, pacnpocTpaHeHHE B Ipupone, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. Ancop6musi. Kpyrosopot yriiepona B nmpupojae. OKcuisl yriaeposa,
ux (pu3nyYecKkre U XMMUYECKHE CBOWCTBA, EHCTBUE HA KUBBIE OPraHU3MBI,
MOJTyYeHUE U IPUMEHEHHUE. DKOJIOTUYCCKUE MPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(lV); rumore3a rio6anbHOr0 MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ conmH, WX (PU3UYECKHE U XUMHYCCKHE
CBOICTBa, MonydyeHue u npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbI. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

2.7

[TepBoHavanbHbIe TOHIATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriaepona (MeTaH, STaH, STWIEH, aleTWICH, ATaHOJ, TIUIEPUH, YKCyCHas
kucnora). Mx coctaB u xummuueckoe crpoeHue. [lonstre o Ouonormuecku
BOKHBIX BEIECTBAX: XUpaX, Oelkax, YIJIeBOJax — W MX POJU B KU3HU
yelnoBeka. MarepuanbHOE €JUHCTBO OPraHMYECKUX W HEOPraHUYEeCKUX

COeTMHEHNN

Kpemuuii, ero ¢usmueckue u XUMHUYECKHE CBOWMCTBA, IMOJIyYCHUE U
npumenenue. CoeuHEHUST KpeMHUsI B mpuponae. O0mue mpeacTaBieHust 00
okcuze kpemHus(1V) u kpemaueBoit kucinote. CUIHKATBI, UX UCIIOJIb30BaHUE
B OBITY, MEIWIIMHE, TPOMBINIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepuainbl: KepaMuKka, CTEKJIO, IIEMEHT, OeTOoH, kene300eToH. [Ipobrmemsr
0€30IMacHOTO MCIOIL30BaHUS CTPOHMTEIHHBIX MAaTEPHANIOB B ITOBCEIHEBHOMN

KHN3HHU

2.8

XVUMUYECKUH IKCTIEPUMEHT: M3ydeHHE 00pa3lloB HEOPraHUYECKUX BEIIECTB,
CBOICTB COJISHOM KHCJIOTHI; MPOBEICHUE KAY€CTBEHHBIX PEAKIU Ha XJIOPUI-
HNOHBI H HaGHIOIIeHI/Ie HpI/IBHaKOB nux HpOTeKaHI/IH; OIIBITHI, OTpaxcanume
bU3HYEeCKHe K XUMUYECKHUE CBOMCTBA TAJIOTEHOB U X COCTMHEHHH (BO3MOXKHO

HCIIOJBb30BaHHUC BI/IILGOMaTepI/IaHOB); O3HAaKOMJICHHEC C 06p33L[aMI/I XJIOpUO0B




(raJloreHu1I0B); O3HAKOMJIEHHWE C o0Opa3uamu cepbl M €€ COEIUHEHUSMHU
(BO3MOKHO HCIOJB30BAHUE BHJICOMATEPUANIOB); HAOIIOJCHUE TIpolecca
o0yriIMBaHUs caxapa HoJl IeiCTBUEM KOHLEHTPUPOBAHHOM CEpPHOM KUCIIOTBHI;
U3y4eHHE XUMHUYECKIX CBOMCTB Pa30aBICHHOM CEPHOI KUCIOTHI, TPOBEACHUE
KayeCTBEHHOM peakluu Ha cynb(ar-uoH M HaOIoJeHue INpu3Haka eé
NPOTEKaHUS; 03HAKOMIICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (hocdopa u ux
COEMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), OOpa3LaMu
a30THBIX U (OCHOPHBIX YAOOpEHUI; oyuyeHre, coOupaHue, pacro3HaBaHUe
Y U3Y4YEHHE CBOMCTB aMMHUAKa; IPOBEICHNUE KAaUYECTBEHHBIX pEaKLUi Ha MOH
aMmMoHUST W ¢ocharT-MOH W U3IyYCHHE TMPHU3HAKOB WX MPOTCKAHHUSA,
B3aUMO/IEHICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUANIOB); H3YUYEHUE MOJENEH KpPUCTAIIIMYECKUX
pewéTok ainMmasa, rpadura, QynaepeHa; O03HAKOMJIEHHE C IMPOLIECCOM
a1copOIMK paCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTHBOra3a; MoJydyeHHue, coOMpaHue, paclio3HaBaHUE U M3Y4YEHUE CBOMCTB
YIJIEKUCIIOrO Ta3a; MPOBEJECHHE KAaYeCTBEHHBIX pEakUi Ha KapOoHaT- U
CHWJIMKaT-UOHBl M W3Y4YEHHE NPU3HAKOB HX IPOTEKAHUS; O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW MPOMBINIJIEHHOCTH; PEIIEHHE SKCIIEPUMEHTAIBHBIX

3a1a4 mo TeMe «BakHelIe HeMETaIIbl U UX COSIUHEHUSI

MeTaisl ¥ UX COSAUHECHUS

3.1

OO0mrast XapakTepuCTUKAa XUMUYECKHUX 3JIEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHuss B llepuogmyeckod cucreMe XMMHYeCKMX 3ieMeHToB [I.1.
MenneneeBa u ctpoeHus atroMoB. CTpoeHHe MeTaJlIoB. MeTalnueckast CBsI3b
U METaJUIMYecKas KpUCTAUIMYECKass pPEETKa. ODJIEKTPOXHUMHYECKUH psij

HaHpH)KeHI/Iﬁ MCETAJlJIOB

3.2

®dusndeckue 1 XUMUIECKHE CBOMCTBA MeTaiuToB. O0IIHe CrocoObl MOTydeHUs
MeTansoB. [loHsTHE 0 KOPPO3UU METATIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT
koppo3un. CriaBsl (CTadb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U X TIPUMEHEHHE

B 6LITy " TPOMBIINIJIICHHOCTH

3.3

[[{enounble MeTasuibl: nonoxeHue B Ilepuognueckoil cucteMe XMMHUYECKUX
aneMmeHToB /.. MenzeneeBa; CTpOCHUE UX aTOMOB; HAXOXIECHUE B MPUPOJIE.
dusnuecKkue U XMMUYECKHe CBOWCTBA (Ha MpUMepe HaTpus U Kanus). OKCHUabl
W TUIPOKCUIBI HATpus W Kanus. [[puMeHeHHe MICIOYHBIX METAIOB M UX

COEeIUHEHHUN




3.4

[llenouyno3eMenpHbIe METaZIBl MarHuii W KalbIUM: IIOJIOXKCHHE B
Ilepuognueckoit cucreMe xumudeckux osnemeHroB .M. Menneneesa;
CTPOEHHE UX aTOMOB; HaXOXXJACHUE B Mpupoje. PU3NYECKrUe U XUMHUUYECKUE
CBOMCTBA MarHus W Kalbllusa. BaxkHeimme coeauHeHUs] Kaiblds (OKCHI,

TUAPOKCHU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

Amomunuii: nonoxkenue B Ilepuoanyueckoil cUCTEME XMMUYECKHUX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHUE aToMa; HaxoxKaeHue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBA aQIIOMHHHA. AMQOTEpHBIE CBOWCTBA OKCHAA W

TUAPOKCH]IA AITFOMUHUSA

Keneszo: nonoxenue B [lepuoanueckoi cucreme XuMudeckux 3neMenToB /1. 1.
MeHnpeneeBa; CTpOCHHE aToMa; HaxXOXJACHHE B mpupoae. dusudueckue u
XUMUYECKHE CBOMCTBA kene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xenesa(lll), ux cocras, cBo¥CTBa U OTyueHUE

3.7

4.1

XUMHUUECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJJIOB U CILJIaBOB,
X (PU3MYECKHMMH CBOWCTBAMH, M3YYECHHE PE3YJIbTaTOB KOPPO3HH METAJUIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KaJbllUs W HATpuss C BOAOH  (BO3MOXHO
UCIOJIb30BaHUE BHUJEOMATEPHATIOB); MCCIIEIOBAaHUE CBOWCTB KECTKOW BOJBI;
mporecca TOpEHus Kejne3a B KHUCIOPOoAE (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIUN Ha HOHBI
(MarHusi, Kanublms, amoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJII0IeHNE U OTIMCaHKe MPOILIECCOB OKPALIMBAHUS IUIAMEHH HOHAMU HATPHUS,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpUANIOB);
uccienoBaHie aM(pOTEpHBIX CBOMCTB T'MIAPOKCHAA ATIOMMHHUS U THAPOKCHUIA
[IMHKA; pelIeHre SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHele MeTamibl

Y UX COCTUHEHUS
XHUMHS ¥ OKpYXaromas cpeaa

Hosbie MaTepuansl 1 TEXHOJIOTHH. BellecTBa 1 Marepualibl B MOBCEIHEBHOM
JKA3HU 4eJIOBEKa. XUMUS U 30pOBbe. be30omacHoe ucnoap30BaHne BEMIECTB U
XUMUYECKHX peaknuii B ObITy. [lepBas momomp Mpu XUMHUYECKHX OXKOTaxX U

OTpPaBJICHUAX

4.2

OCHOBBI  JKOJIOTMYECKOM  TI'PaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxkatomei cpeabl [IJIK. Posib XumMuu B perieHuH 3K0JIOTHYECKUX TPOOIeM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX NEepepabOTKU, UX POJIb B OBITY U MPOMBIIIEHHOCTH




4.3

XUMHYECKUH SKCTIEPUMEHT: N3ydeHre 00pa3lioB MaTepHalioB (CTEKJIIO, CILIIABbI

METAJIJIOB, [TOJINMEPHBIE MAaTEPUAIIbI)

MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOOBaHMSA

1

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMmMbl OCHOBHOI0 001ero odopazosanusi Ha ocHoBe ®I'OC

HpCI[CTaBJ'IeHI/IeZ

11

0 TI03HABAa€MOCTH SIBJICHUH npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOM HAayYKHM KaK obnactu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCIOBHUAX COBPEMCHHOI'O O6HICCTB3;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB H HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCEHHUEC HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NEITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSIMHU, OCHOBAaHHBIMH Ha JOCTHXKEHHSIX
XUMHYECKOH HAyKH, YTO IMO3BOJUT OOYYArOMIMMCSI pacCMaTpUBAaTh
XUMUIO Kak chepy cBoedd Oyaymed  mpodeccrnoHaIbHON
NEeSITETPHOCTH ¥ CHeNaTh OCO3HAHHBI BBIOOD XHMHUH  Kak
npodMIBHOTO TMpeaMeTa NpU Mepexofe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

Brnanenue cucreMod XUMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaKHEHMIIIE XHMUUYCCKHE TOHATHSA: XHMHUYCCKHI OJIEMCHT, aTOM,
MOJICKYJIa, BCIICCTBO, MMPOCTOC U CIIOKHOC BCIICCTBO, OAHOPOAHASA U
HEOOHOPOAHAsA CMEChb, OTHOCHUTCIIBHBIC ATOMHasd KW MOJICKYJIApHAasd
MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIIpHAs Macca, MOJISIprIﬁ

00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas




2.2

2.3

peaKIys, pPeaKuud COCOUHEHHUS, PEaKUUH Ppa3JIOKEHHS, PEaKIUu
3aMEeIleHHs, Peakul O0OMeHa, TETUIOBOM A(PQEKT peakiyu, dK30- U
SHJIOTEPMHUUECKUE PEaKIMH, PacTBOpP, MAcCOBast JOJSI XUMHUYECKOTO
JNIEMEHTa B COEIMHEHHWH, MaccoBasg JOJII M IPOIEHTHAas
KOHIICHTpAIKs BELIECTBA B PACTBOPE, PO aTOMa, HJICKTPOHHBIN CIION
aToma, aToMHasi OpOuTaj b, PagUyC aTroMa, BaJEHTHOCTb, CTENECHb
OKHCIICHUS], XUMUYECKasl CBSI3b, AIEKTPOOTPUIATEIILHOCTD, MOJISPHASL
MU HCIOJIKIpHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MCTAJLNIMYCCKAs
CBSI3b, KPUCTAUTMYECKAsl peIIETKa (aTOMHAs, HOHHAsI, METAJUINYECKas,
MOJIEKYJISIpHAs ), NOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsT JHMCCOIMAINS, PEaKUUH HMOHHOTO OOMEHa,
OKHCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIC PCaKkuuu, OKHCIIUTECIIb n
BOCCTAQHOBHTEIIb, OKHCJICHHE U BOCCTAHOBIICHHE, JJICKTPOIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOPOCTh XHMHYECKOH peakuuu, Karamusarop, [1JK, xoppozus

METaJIJI0B, CILIABEI
OCHOBOIIOJIArarolue 3aKOHbl XHMHUU: 3aKOH COXPAHEHHS MAaCChl,
nepuoauueckui 3axkoH .M. MenneneeBa, 3aKOH IOCTOSHCTBA
cOCTaBa, 3aKOH ABOraapo

TEOPUA  XHUMHHM:  ATOMHO-MOJIEKYJSIpHAs  TEOpHs,  TEOpHs

BHGKTPOHHTHHGCKOﬁ AUCComranmn

Bnanenne ocHOBaMHM XHMHYECKOMH Ir'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHME IMpaBWIbHO MHCIIOJNb30BaTh HW3YYEHHBIE BELIECTBA M
MaTepuaibl (B TOM YHUCIIE MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBbl, MPOAYKTHl IMEpepabOTKH MPUPOJHBIX  HCTOYHHKOB
YIII€BOAOPOAOB (YIJIs, IPUPOIHOTO ra3za, HepTH) B OBITY, CEIHCKOM
XO35CTBE, HAa TPOM3BOJCTBE W IOHMMAHHWE 3HAYEHUS KHUPOB,
OenKoB,  YIJIEBOJOB /s  OpraHM3Ma  YeJIOBeKa;  yYMEHUe
MIPOrHO3UPOBATh BIUSHUE BEIIECTB M XMMHMUYECKHUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

YMCHHUC UHTCTPUPOBATH XUMUYCCKHUC 3HAHUA CO 3HAHUAMHU APYIrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIM4YUe OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU UH()OPMAIIH
[0 XMMHUM (Hay4yHas U HAy4yHO-IIOMYJISIpHAas JMUTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)




YMCHUC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O B€HIIECTBAX, HUX

3.4 NPEBpPAICHUSIX W NPAKTHUYECKOM TMPUMEHEHHMH UM yYMCHHE
MCIIOJIb30BAaTh €€ JUIs pelIeHns yueOHO-T103HABATENbHbBIX 3a/1a4
Bnagenue ocHoBaMM MOHSATHMHOIO ammapara U CHMBOJIHUYECKOTO
A SI3BIKA XUMHH JIJISI COCTABIICHUST JOPMYIT HEOPTAaHMYECKHUX BEIIECTB,
YpaBHEHUH XUMHYECKMX PpEaKlMil; OCHOBAaMH XUMHUYECKOM
HomeHkJarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB
5 XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsia fAnpa, OOIIee YHUCIO
AIIEKTPOHOB), paclpeAeNieHUEM HIIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS M KATBIIHS
IIpencraBienne O  NEPUOJUYECKONM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (pauyc aToMa, 3JIEeKTPOOTPULIATEIHHOCTS ),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucteme (B MaiblX TMepuoAax ¢ TJIaBHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue kinaccuumpoBarh:
7.1 XUMUYECKUE 3TIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEaKLIUU
8 YMeHue ornpenensiTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHUX JJIEMEHTOB, 3apsi]
' HOHa
8.9 BUJl XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B
' COCTUHEHUSX
8.3 XapakTep CPeJIbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHU )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,
9.1 KpeMHU#, azor, docdop, cepa, XJIop, HATPUH, Kaiwii, MarHui,
KaJIBIIMI, aJTIOMHHHH, JKEJI€30)
99 CIIOXHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOAa,

aMMHaK, XJIOPOBOIOPOJ, CEPOBOJOPOJ, OKCHABI U THIAPOKCHUIIBI




metamwioB |-lIA rpynm, amromunns, menu (I1), nuaka, xenesa (Il u
I1), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,

docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

MPOTHO3UPOBATh M  XapaKTEpPU30BaThb CBOMCTBA BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUSI
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
" YMeHHe COCTaBMISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS PEaKui,
B TOM YHCJIC:
10.1 peaxkuuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymm) HEOpraHU4YECKUX BELIECTB
104 MOTBEPKTAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK Ty HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 ypPaBHEHUSM XHMHUYECKUX PEAKIUH M HAXOJHUTh KOJHYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WK MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJIaMH  HAY4YHOTO To3HaHuWs (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBICHHH; yMeHue c(hOopMyIHpoBaTh MpoOlieMy H
MPEIOKUTE MYTH €€ PEIICHUS
199 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCyA0H U JabopaTOpHBIM 000pyIOBaHUEM
MpaBUIaMU 6e301macHOTO oOpareHus c BEIIIECTBAMH,
12.3 WCIIOJIb3YEMBIMU B IOBCEIHEBHOM KU3HU, TPABUIIAMH TTOBEJCHUS B

HEesIX cOepe)eHUs 370POBbSI U OKPYKAIOIICH MPUPOTHON CPEJbl;

MOHWMaHKE BpeJa (OMacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTaHU3MBbI




13

OHpe,I[eJ'IéHHBIX BCIIICCTB, croco0oB YMCHBIICHU A nu
NpeaoTBpaliCHUA UX BpCIAHOTO BO3IL€ﬁCTBPI$I
Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

HN3YUCHHUEC u OITMCaHuEC q)I/I?)I/I‘ICCKI/IX CBOMCTB BCIIICCTB,
O3HAaKOMIJICHHC C (I)I/I3I/I‘ICCKI/IMI/I U XUMHUYCCKUMMU ABJIICHUSAMU, OIIBITHI,

HIUTIOCTPUPYIOIIUE ITPU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHI/Ifl

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

13.4

135

13.6

13.7

MMOJIY4YCHHE KHUCJIOpOAa U HU3YUYCHHE Cro CBOﬁCTB; MMOJIy4YCHHC
BOAOpPOJa U U3YUCHHUC €TI0 CBOfICTB; IMOJIYUYCHHUEC YITICKHCIIOTO I'a3a U
HU3YUCHHUC CTO CBOﬁCTB; MOJIYUYCHUC aMMHaKa U H3YUCHUC CTro

CBOWCTB

MPUTOTOBIICHHE PACTBOPOB C OMpeneIEHHOW MaccoBOW Jomeit

pacTBOPEHHOTO BEIIECTBA

IPUMEHEHWE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHXka MU
denondranenna) s ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJoYei

HCCIICIOBAHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBUS KUCIOT C MCTajllilaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAHUAMHU, COJEIMH, IIOJIYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(I)OTepHBIX CBOICTB TUAPOKCUIAOB aJTFOMUHUSA U

MAHKA

peIIeHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM: «OCHOBHBIE KIIACCHI
HEOPTraHUYECKHUX COETUHEHHI; «INEeKTPOIUTUYECKAS
auccoruanusay, «BakHelInne HEMETalNIBI M WX COCIMHCHU,

«Baxkneiiie MeTaljIbl M UX COSAUHECHUS

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
NPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX MOHBI: XJIOPHUI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MarHUsI, KAJIbIHS, ATIOMUHHS,

kenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

VYMmeHnue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

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

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/I5[ BE€IICCTB

INEPEYEHDB 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 IlepBOoHayaIbHBIE XUMUYECKUE TTOHATUS
11 Yucrtsle BemecTBa u cMecu. CriocoObl pa3iesnieHus cMeceit
1 ATOMBI W MONEKyNIbl. XHMHUYECKHE JJI€MEHTHl. CHMBOJIBI XUMHYECKHX
' 31eMeHTOB. [IpocThie U Cl10KHBIE BEIIECTBA.
13 Xumnueckass (opmyna. BajneHTHOCTh aTOMOB XHMHYECKHUX 3JIEMEHTOB.
' CreneHb OKHCIEHUS
3aKkOH TOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAas aTOMHas Macca.
1.4 OTtHocuTenbHas MOJEKYIIApHas Macca. MaccoBas 105151 XHMHUYECKOTO DJIEMEHTA
B COEIMHEHUU
L5 KonuuectBo BemectBa. Momnb. MonsipHass macca. MossspHbIii 00bEM Ta30B.
' B3aumocBsI3p KOIMUECTBA, MACChl U YHMCIIA CTPYKTYPHBIX €IMHUL] BEIIECTBA
16 Du3ndyecKue U XUMHUYECKHUE SIBICHUs. XUMHUUYECKasl peakuus U €€ IMpU3HAKH.
' 3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKHE YPABHEHUS
5 [lepnonnueckuit 3axkoH u Ilepronnueckas cucteMa XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
[lepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHYECKHX JJIEMEHTOB
2.1 .M. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKU CMBICI MOPSIKOBOIO
HOMEpa, HOMEPOB MEPHOJA U IPYIIIBI DJIEMEHTA
Crpoenne atromoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000J0YeK aTroMoB TMepBbIX 20 XHMHYECKHUX DIIEMEHTOB
[Tepuonuueckoit cucremsl .. Menpaeneena




2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalMs, Kajlblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBLHOCTH,
METAJIMYECKUX M HEMETANIMYEeCKHX CBOMCTB) M HUX COCIUHEHUH B
COOTBETCTBUHU C TMOJOXKEHHEM »3JeMeHTOB B Ilepuoauueckoil cucreme u

CTPOCHUEM HX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (moyispHass W HEMOJISIpHAsl)  CBS3b.
DNeKTPOOTPULIATEILHOCTh ~ XUMHMUYECKMX  3JeMeHTOB. VOHHas  CBs3b.

Merannuueckas CBI3b

3.2

Tunsl KpHUCTAJUIMYECKUX PEIIETOK (aTOMHAs, HWOHHAsA, MeTaJuIMyecKas),
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJIMYECKON PEIIETKU U BHUJA

XHUMHYECKOH CBI3U

Baxwneimue npeaACTaBUTCIIM HCOPraHUMYCCKUX BCIICCTB. Hemetamnel u ux

coeuHeHMs. MeTalibl U UX COeqUHEHUS

4.1

Krnaccudukanuss u HOMEHKJIATypa HEOPraHWYEeCKUX COCTUHEHUH: OKCHJIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, aM(poTepHBbIE) u
Hecosieo0pas3yrole; OCHOBaHMM (LIENOYM M HEpacTBOPUMBIE OCHOBAHHSA);
KHACJIOT (KUCIOPOACOJEepKAIMEe ¥ OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJEH (CpeTHUX M KUCIIBIX)

4.2

4.3

4.4

dusznueckue W XUMHUYECKHE CBOWCTBA TPOCTHIX BEHICCTB-HEMETAIIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a3ota, hocdopa, yriepoaa, KpeMHUS

dusnueckre U XUMHUYECKHE CBOMCTBA MIPOCThIX BCUICCTB-MCTAJIJIOB: JINTHA,
HATpUs, KaJKs, MarHUs ¥ KaJblUs, aJFOMHHUSA, XKeJe3a. DICKTPOXUMHUCCKUI

PSAI HAaPSKEHUN METAJIOB

OuU3NYECKNE U XMMUYECKHE CBOMCTBA BOJOPOJHBIX COCMHEHUN HEMETAIIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, aMMUAKA

4.5

4.6

dusnveckne U XMMHUYECKHE CBOMCTBA OKCHIOB HemetayuioB: cepsl (1V, VI),
azorta(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(1V). ITonydenue
OKCHJIOB HEMETAJIIIOB

Xumnueckue cpoiictBa okcuaoB: metauioB IA-IIA rpynn, muuka, meau(ll) u

xene3a(ll, 11). [TomyueHre OKCHIOB METAJIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUH U aM()OTEPHBIX TUAPOKCUIOB (HA IpUMEpe
THIPOKCUIOB alllOMUHHUA, JKeje3a, ULuHKa). [lomydyeHue ocHOBaHUN U

aM(OTEPHBIX TUAPOKCHUIOB




OO6mue XUMHIECKUE CBOMCTBA KHUCIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOIHOM,

CEpHUCTOM, CEepHOH, a30THOM, PochopHOH, KpeMHHUEBOH, yronbHOoM. Ocolbie

48 XUMHUYECKHE CBOMCTBA KOHLIECHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyyenue kucior
4.9 OO0mue XMMUYECKUE CBOMCTBA cpeHuX coneid. [lomyuenue comeit
410 [lonyueHnue, cobupaHue, paclio3HaBaHWE BOAOPOJA, KHUCIOPOAA, aMMHUAKa,
' YTJIEKUCIIOTo ra3a B JlabopaTopuu
A1 [Tonyyenne aMMmaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne
' CTIOCOOBI IOJTYYCHHUSI METAJIIOB
4.12 I'enernueckas cBSI3b MEXAY KJacCaMU HEOPTraHUUECKUX COEIUHEHUN
5 XUMUYECKUE peakliuu
Krnaccudukanys XuMHUYECKUX PEaKkIuil 0 pa3TUYHbIM IPU3HAKAM: TI0 YHCTY U
5.1 COCTaBy YYacTBYIOUIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(PdeKTy, 1o
W3MEHEHHUIO CTENEHE OKUCICHUS XUMUYECKUX PJIEMEHTOB
£ 5 TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakluu, TEPMOXUMHUYECKHE YpPaBHEHUS.
' DK30- U 3HJI0TEpMUYECKUE peaklnu. TepMOXuMUUYeCKre YpaBHEHHUS
OKHCANTENEHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTAaHOBUTEIH.
5.3 IIpormiecchl  OKMCIIEHHSI M BOCCTAHOBJIEHMs.  DJIEKTPOHHBIM  OayaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
&4 Teopust anekTponuTuueckor nuccounanuu. KaTtnonsl, aHHOHBI. DJIEKTPOIUTHI
' 1 HeRNEKTPoIuThl. CHibHBIE U crabbie 3MeKTPOIUThl. CTeneHb AUCCOIMAIUN
55 Peakiuu nonHoro oomeHa. YciioBUsl IPOTEKaHUS PEAKIMi HOHHOTO OOMEHa,
' MOJIHBIE U COKpAIIEHHbIE MOHHBIE YPAaBHEHUS PEaKIIMi
6 XuMus U OKpYyXkarolas cpeaa
BemectBa u Marepuansl B IOBCEJHEBHOW JKM3HM uelOBeKa. be3omacHoe
6.1 HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluid B J1abopaTopuu U OBITY.
[TepBast mOMOIIb TPH XUMUYECKHUX 0KOTAX M OTPABICHUIX
XUMHUYECKOE 3arpsi3HEHUE OKpYyKaromled cpeabl (KUCIOTHBIE — JIOXKAH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MpelIoTBpalEHUs
6.2 [IpenenpHas nomyctumasi kouueHTpanus BemecTB (IIK). Ponp xumuu B
peIIeHUU HKOJOTHYECKUX TMpolieM. YcuieHHue TapHUKOBOTO dddekra,
pa3pylLieHre 030HOBOIO CJIOS
6.3 [Tpumenenue cepsl, a3ora, hocdopa, yriaeposaa, KpeMHHUS U UX COCTUHEHUN B

ObITYy, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xo3siiicTBe. [IpuMeneHue




METa/UIOB M CIUIaBOB (CTajb, YyryH, IIOPATIOMUHHKA, OpoH3a) B OBITY H
MIPOMBIIIJICHHOCTH UX coenuHeHui. [IoHsITHE 0 KOPPO3HH METAIIIIOB, OCHOBHBIS

CIIOCOOBI 3alIUTBI UX OT KOPPO3HUU

[IpupoaHble MCTOUYHUKH YTIEBOJOPOJAOB (Yrojib, MPUPOAHBIN ra3, He(Tb),

o4 MPOAYKTHI MX NepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayasgbHBIC TOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COCAMHEHUSIX
65 yriiepoa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, STaHOJ, TJMIEPHH, YKCYCHAs! KUCIIOTA).
' [onsiTue 0 OMONOTrHYECKN BaXKHBIX BEILIECTBAX: )KUPaAX, OEJIKaX, YIIIeBoJax — M UX
POJIU B )KU3HH YEIIOBEKA
7 Pacuérer:
7.1 o GpopmyaamM XUMUYECKUX COeTMHEHUN
7.2 Macchl (MaccoBOi) JJ0JIM PaCTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM yPaBHEHUSM




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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