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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCTIUTAHUS
U C Y4€TOM KOHIICTIMHM TpernojaBaHus ydyeOHOTOo TmpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
MpeaMeTa, YCTaHABJIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJZIEpKaHuE,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUIM K pe3ysibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeNbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYXUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



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

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM dTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl N0 XUMHHU C(POPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

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

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOW CBS3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBINIOJIHASI (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOITYYEHHS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C IMPUBICYECHUEM 3HAHUN W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHUH XHUMHH MOPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3a1a4a
y4eOHOTro MpeaMeTa COCTOMT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOy4YEHMsI Ha CHCTEMaTH4YEeCKOe IMpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaOIIIer0o MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMUH, TPUMEHSITh UX TIPHA PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeJIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yYMaHUCTHUECKUX OTHOILIEHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpoGuis U HAMpaBIECHHOCTH IajlbHEHIIEeTo
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHus CMeCei.

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

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCHTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast oIl XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUM.

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

du3nyeckne U XMMUYECKUE SIBJICHUSA. XUMHUUYECKAsl PEaKIUs U €€ MPU3HAKY.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYeCKkHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHMUYECKOHM MOCYIOH, MpaBWiiaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOGHWE W  ONHCAHHWE  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiye npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jneMeHT u mpocroe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B mOpupojne, (pu3Mueckue U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ilpumenenune kucimopoaa. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TermnoBoit 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, TPUMEHEHUE, CTOCOOBI ToTyueHust. Kuciaorsl
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BelIeCTBa B PacTBOpE. XMMHUECKUE CBOMCTBA BOABl. OCHOBAHUS.
Ponp pacTBOpOB B Ipuposie U B )KHU3HU 4denoBeKka. KpyroBopor Boabl B IIpUpOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasytoniye  (OCHOBHBIE, KHUCIOTHbIE, aM{@OTEpHbIE) WU
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJEH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyXe, ITOIYyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpAaHHE, pPAClO3HABAaHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozsmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C METaNIaMU (HATPUEM H
KaJIbLIMEM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpaNIU3alMU, IOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiilre KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3akoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
yaiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M MIEJTOYHO3EMENbHbIE METaJLIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiiuHHonepuoanas popmsi [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB /. WM. MengeneeBa. llepuonbl W TrpyIIibl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO rpymraM U Mepruoaam.

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

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAsT W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuui IKcnepumenm:

H3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOIb30BAaHWE KaK OOMMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaius, TMepUOIUIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

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

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepronuueckuii 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

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

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUHM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMCIICHUSI XUMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M T€TEPOreHHBIX
peakuusx. [Tonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLHUH. CocraBienue YPaBHEHHUI

OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUi €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
xumHu4ueckoi csizu. Crenens auccoruanyy. CUIbHBIE U ClIa0ble AIEKTPOIIUTHIL.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 3NEKTPOJUTUUECKOMN TUCCOLUALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKOW PEAKIIUU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKKM TPOTEKAHHS] peaKkluil HMOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MIPUMEpE XJIopa (B3aUMOIeHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopoonopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIIEHHOTO croco0a MOJIydeHUs CepHOM KucnoThl. IIpuMmeHeHue cepHoi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cyab(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPALLECHHUS.



OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MoJlydeHne U npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMOodydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyeckue U xumuieckue cporictBa. Okcua docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. Y TIEPO/I, AITIOTPOITHBIE MOIU(DUKALINY,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPraHU3MBI, TMOJy4Ye€HUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KAcIoTa U e€ coid, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH B CEIbCKOM XO35UCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
MPOJYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IMOJyYEeHUE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kuciore. CUITUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, ene300eToH. IIpobiembl 6€30macHOrO  MCIOJIb30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

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



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HCHOJIB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYecKUMH CBOMCTBaMU a3oTa, dochopa U HUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U GocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yueHUE
CBOICTB aMMHaka, MPOBEACHHE KAYECTBEHHBIX pPEAKUMH HAa HOH aMMOHHUS U
dochaT-MOH W HU3yyEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAJUIMYECKUX pEMETOK anmasa,
rpadura, (QysiepeHa, O3HAKOMIICHHE C MPOILECCOM aacopOlMu PacTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux mnojiokeHuss B llepuogmueckon cucreme xumuyeckux diaemeHtoB [, .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydueHus wMetaioB. [loHsTHEe O KOppO3WM METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
Y UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ienounbie MeTambl: nonoxkeHne B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXIECHUE B IPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[leprognuecko cucreMe xuMnudeckux aneMeHToB [I. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus



KaJibI[usl. BaxkHeiiine coeJuHeHUs! KanbIus (OKCUI, TUAPOKCUI, o). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosiokeHue B [lepuoandeckoi cucreMe XMMUUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MengeneeBa, CTpOEHHE aTOMa, HaXOXKJIE€HUE B mpupojac. Puzmyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJIECOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IMPOIECCOB OKpAIIWBAHUS
IJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusig (BO3MOXHO HCIOJb30BAHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/lad 1o Teme «BaxHeliue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW >KM3HM 4YeJOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

MesricnpeomemHnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJeb, SBIICHHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEeKYa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHbBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMM U
pacUIMpEHHE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJeUi0, MOHUMAHMS 3HAYEHUS XUMUYECKOHM HAyKW B JKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a]a4, BBINOJIHEHUM XHUMHUYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBS3AX YeEJIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHHUM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTHh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHHE K TPUPOJIE KaK HICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIEeCTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIUSIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJNbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TPOIECcC, OHKCIEPUMEHT U JPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAay4YHOW KapTHUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0IoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIW3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Arasiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe Y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITIOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEUIAraeMble€ B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHSI M CIIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpPHASI KOBAJICHTHAsI CBSI3b, HOHHAS
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJeHUS (HopMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

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

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «nobdounas noarpynna (b-rpynmna)», maibie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacrnpezielieHue UX MO0 ANEKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOM EATeTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTBITOB IO MOTyYEHHUIO B COOMPAHUIO Ta3000pa3HBIX BEUIECTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C IOMOILbIO UHJIUKATOPOB (JaKMYyC, peHOI(PTAICUH, METUIOPAHK

U pyTHE).

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

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHUMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTtamndeckas penérka, Koppo3us METalIoB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS GopMyll
BEIIECTB M YPABHEHUN XUMUYECKUX PEAKITUA;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY CO€IMHEHUN 1o ¢dopmysaM, BHI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpymnma)», manbie u OONbIIME TEPUOMABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIUHEHUHN B Ipejenax MajblX NEPUOJIOB U
[JIaBHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX U HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa Mo ¢dopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOIH30BAHUS XUMUYIECKOHN TIOCYA0H 1 Tab0paTOPHBIM
obopy/ioBaHMEM, a TaKKe TMpaBuiaa oOOpallleHus C BeEIIeCTBaMH B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIICCTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM IEITEIPHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABI TO3HAHUS — HaOIIOICHHE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICJICHHBINH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3jieioB u

KoauuecTBo 4yacoB
KonTposbHbie

IpakTnyeckue

duekTpoHHbIe (LM (POBbLIE)

n/n T€M MPOrpaMMbl o0pa3oBaTesibHbIE PeCYpPChI
poTP Beero padoThI padoThbI P pecyp
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK

' MPAKTUYECKOU NeSATEIbHOCTH https://m.edso0.ru/7f41837c

YeJI0BeKa

12 BemecTBa 1 xuMuueckue 15 1 bu6nmorexa LIOK

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

Hroro mo pazneny 20

Pa3znen 2. BaxHeiiliue npeacTaBUTEIM HEOPrAaHUYECKUX BellleCTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubmuoteka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopon. Ilonarue o 3 1 bubmmnoreka HOK

' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nunorexa LIOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubmmnoreka HOK

' HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c

Hroro mo pasueny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux djemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.
Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

3.1

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX djieMeHToB /I, M.
MenneneeBa. CTpoeHue atoMa

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c



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

XUMHYeCKas CBA3b.

3.2 OKHCIUTEIBEHO- 8 bubaunoreka [JOK
BOCCTaHOBHUTEIIbHBIC PEAKIIUN https://m.edso00.ru/7f41837c¢
firoro o pasieny o ﬁ&?s?ﬁrfgg;g 8%f41837c
PesepBHOE BpeMst 3 BI/I6J?I/IOTeKa LIOK
https://m.edsoo.ru/7f41837c
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KUIIACC

KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 0BPA30BATEILHBIC
padoThI padoTsI pecypesI
Pa3znes 1. BemecTBo 1 XUMHYEeCKHEe PeaKIuu
11 [ToBTOpeHue u yriydiieHue 3HaHu| 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [JOK
' peaKIuiA https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIUSL. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka HOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edso0o.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 3neﬁeHT01§ V|A?pr1'IHLI Cepan eé 6 bubmorexa LOK
' ’ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mias XxapakTepUCTUKa XUMHUECKUX
bu6mmoteka IIOK
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COCTMHEHUS
06
24 onewenron IVA-rpynm. Vracpo : ) 2 Bu6mnorera LLOK
' . Py ) pos https://m.edso00.ru/7f41a636
KPEMHUH M WX COSAMHCHUS
Hroro no paszneny 25
Pa3zpnen 3. MeTausibl U MX COeIMHEHUS
. bubnmorexa LIOK
3.1 Obmp1e CBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxknel1me MetTamibl 1 UX COSTUHEHUS 16 1 2 bubmiorexa LJOK

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

Hroro mo pazneny 20
Paznen 4. Xumus u okpyxamonias cpeaa
4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 BH6J_IHOTeKa LHOK
https://m.edso0.ru/7f41a636
Hroro o pazaeny 3
PesepBHOE Bpems 3 Bubmorexa ITOK

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uugposbie
/i Tema ypoka Beero Kognponbnme HpﬁaKanecm/le W3ydeHns 0BpazoBaTEbHbIE
padoThI padoThbI pecypesI
1 [Ipeamer xumuu. Ponb xumuu B 1 bubnunoreka LIOK
JKW3HU 4ejIoBeKa. Tena U BelecTsa 03.09.2026 | https://m.edsoo.ru/ff0d210c
2 Ilonsatue o MeTo1aX MTO3HAHHUS B 1 bubmuoreka [{OK
XUMHH 04.09.2026  https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1
3 «[IpaBuma paboTsI B 1ab0paTopuu 1 1 bubnnorexa [JOK
pUEMBI OOpAIICHHUS C 10.09.2026  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0OBAaHUEM
4 YucTele BEIIECTBA U CMECH. 1 bubnuoreka [IOK
CniocoOsbI pa3aeneHus cMecei 11.09.2026  https://m.edsoo.ru/ff0d26ca
I1 6ora Ne 2
| e e | 1 Bnsmorea 10K
. 17.09.2026  https://m.edsoo.ru/ff0d28c8
OUMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI U MOJICKYJIBI 1 Bubmiorexa LIOK
18.09.2026 = https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE AJIEMEHThI. 3HAKU 1 bubmmoteka IIOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB 24.09.2026  https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 Bubmzorexa LIOK
25.09.2026  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 bubnmorexa LIOK
01.09.2026  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BEIIEeCTB. XUMHUUecKas popmyIa. 1 bu6muoreka [IOK
BaneHTHOCTE aTOMOB XMMHUYECKUX 02.10.2026 = https://m.edsoo.ru/ff0d2eae

9JICMCHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OrHOCUTEIbHAA aTOMHAs Macca.

11 OTHOCUTENBHAS MOJICKYJISIpHAs Bubmorexa ITOK
15.10.2026 = https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHEHUU 16.10.2026 @ https://m.edsoo.ru/ff0d350c
13 KomnunuectBo BemecTtBa. MoJb. bubnunorexa LIOK
Momnsipaast macca 22.10.2026  https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [IOK
XHUMHYECKast PeaKIus 23.10.2026 @ https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycii0BUSA IPOTEKAHUSA bubnnorexa [JOK
XUMUYECKUX PEaKIui 29.10.2026 @ https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
XUMHYECKUE YpaBHEHUS 30.10.2026  https://m.edsoo.ru/ff0d3b88
| D oy e Busorea 0K
" YPaBHer 05.11.2026 https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHA
18 Kgafcll:lllgl) IEI;{:: H;H);ill\;: qe::J'II/IS()I(eHI/I}I bubmorexa LIOK
peart . P . 06.11.2026  https:/m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. — Y4EHBIN-
19 9H I/IKJJ;I(;)I'IIVICOII{/I(():[OBO6qu ee?;gu bubmorexa LIOK
1 AHCT: o 12.11.2026 = https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIIVsI 3HAHHHA
20 KonTponsHnas padora Nel no teme bubmmnoreka HOK
«BeniecTBa U XUMUYECKUE PEAKLIUN) 13.11.2026  https://m.edsoo.ru/ff0d4290
B — .
21 B(());nya KI?II(\:/IJ?((): Boragﬂgafeﬁz;i u Bubmorexa LOK
HAYX3. POA 26.11.2026  https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
®dusnyeckue 1 XUMHYECKUE
29 CBOICTBa KHCIIOpOaa (peaKIuu bubnuotexa [JOK
okucnenus, ropenue). [lonsrue 06 27.11.2026  https://m.edsoo.ru/ff0d4614

OKCHgax



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Crioco0bl MosTy4eHus KUCI0poa B

bubnmoreka [IOK

23 A200pATOPHH H MPOMBIILICHKOCTH. 03.12.2026  https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
TennoBoit 3¢ ekt XuMuIecKoi
o peaKIu, MIOHATHE O bubnunoreka LIOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- 04.12.2026  https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEaKIUIX
25 Sarprsmene sosyna, clocotw er u6miorera LIOK
P Ayxa, 10.12.2026 = https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHHS
| Lo 63 o Bsmorea 10K
e P . 11.12.2026 = https://m.edsoo.ru/ff0d4ae2
KHUCIIOPOJ1a, U3yYEHUE €T0 CBONCTBY
27 Bonopon — anmemMeHT u mpocToe bubnnorexa [JOK
BenlecTBo. Haxoxenue B npupoje 17.12.2026 = https://m.edsoo.ru/ff0d4dd0
()
28 caoiicraa notoposa. Hpmvencre BuGinorexa LIOK
Aopoda. 1p 18.12.2026 https://m.edsoo.ru/ff0d4ddo
BOJIOpOa
29 [ToHsiTHE O KUCHOTAX U COIAX bubmorexa LIOK
24.12.2026  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnmnorexa [JOK
nabopaTtopuun 25.12.2026  https://m.edsoo.ru/ff0d4ddO
IT 04
3 lonyacnmie n coBmpane soropos bu6miorera LIOK
- oHp AOPOAa, 14.01.2027 = https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOMCTBY
30 MomnsipHblii 00BEM ra30B. 3aKOH bubmuoreka [IOK
ABorajzipo 15.01.2027 @ https://m.edsoo.ru/ff0d542¢
B N
3 memeorsa rasa no oro nomcornony buGnotexa LIOK
- Y 21.01.2027  https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIECTBA MK 00BEMY
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Beruucinenus 00bEMOB ra3oB o

34 YpaBHEHUIO PEaKIIMH Ha OCHOBE Bubmorexa ITOK
. N 22.01.2027  https://m.edsoo.ru/ff0d5708

3aK0HA 00BEMHBIX OTHOIIICHUH T'a30B

35 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOMCTBA BO/IBI 28.01.2027  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubnuorexa [JOK
MHUKATOpax 29.01.2027 @ https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.

37 HacpimieHHbIe 1 HEHACHIIIICHHBIC bubmmoreka [JOK
pactBopbl. MaccoBas /10J1s1 BEIIECTBA 04.02.2027  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTiueckast pabota Ne 5 o Teme

38 «IIpuroroBiieHue pacTBOpOB C Bbu6mmoteka [JOK
onpeneaéHHON MacCCOBOM JT0JICH 05.02.2027 @ https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEWIECTBA»

39 KonTponbnas paborta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bomopoa. Boga» 11.02.2027 @ https://m.edsoo.ru/ff0d6342

40 OKcupl: cOCTaB, KiIaccudUKaIus, bu6nunorexa LIOK
HOMEHKJIATypa 12.02.2027 @ https://m.edsoo.ru/ff0d664e
n .

p | e e ol B 10K

’ 18.02.2027 = https://m.edsoo.ru/ff0d664e

aM(pOTEpPHBIX OKCHJIOB

42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bubmuoreka [IOK
HOMEHKJIaTypa 19.02.2027  https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHue u XMUMUYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHMUH 04.03.2027  https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kitaccudukanms, bubmuoreka [JOK
HOMEHKJIaTypa 05.03.2027  https://m.edsoo.ru/ffOdfee2

45 [Tomydyenue 1 XuMHYECKHE CBOMCTBA but6mmoreka [IOK
KHUCJIOT 11.03.2027  https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIATypa,

46 CIIOCOOBI MOJTYYCHHSI, XHMUYECKHE bubmiorexa LIOK
N ’ 12.03.2027 = https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX 18.03.2027 @ https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
PR —— BuGiorera LIOK
°oP 19.03.2027 @ https://m.edso0o.ru/00ad9a50
COeIMHEHU N
49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUU 25.03.2027  https://m.edsoo.ru/00ad9ch2
K 0
S0 "Ocnommue xacon neopraree BuGinorexa LIOK
o p 26.03.2027  https://m.edsoo.ru/00ad9ela
COCTMHEHUH
I1
SL xmmecckon snewenon, Tomsme o BuGunorea LIOK
i 01.04.2027  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ileproauueckuii 3aK0H U
52 [lepuonuueckast cucrema bubmuoreka [IOK
XUMHYEeCKUX deMeHToB Jl. U. 02.04.2027  https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonsl, TpymIIbL, MOATPYIIIBI Bubmorexa LIOK
’ ’ 15.04.2027  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuotexa [JOK
snep. M3oTomsl 16.04.2027 | https://m.edsoo.ru/00ada342
S5 arowon onewenton Mepuomieckor BuGimorera LIOK
pHOA 22.04.2027  https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
56 XapakTepucTuKa XUMUUECKOTO bu6muoreka [JOK
3JIEMEHTA 10 €ro MOJIOKEHHUIO B 23.04.2027  https://m.edsoo.ru/00ada824
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[Tepnonnueckoii cucreme /1. U.
Meunpeneena

3nauenue [leproanyueckoro 3akoHa
JUTSL pa3BUTHS HAYKU U MIPAKTUKH. [].

bub6nmoreka [IOK

o7 N. MenpeneeB — y4éHbIN, IEAaror u 29.04.2027 @ https://m.edsoo.ru/00ada96e
rpaXKTaHUH
P i .0
o | Lot spox. Ofobneaze o 10K
pan 30.04.2027  https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
KonTtponpnast padora Ne4 o reme
59 «CTtpoenue aroMa. XuMUYeCKast bubmmoreka [JOK
cBs13b» / Beepoccuiickas 06.05.2027  https://m.edsoo.ru/00adb486
poBepoYHas paboTa
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
XHMHYECKHUX JIEMECHTOB 07.05.2027  https://m.edsoo.ru/00adaab8
61 HNonnas Xumudeckas CBs3b Bubmorexa LOK
13.05.2027  https://m.edsoo.ru/00adac34
62 KoBanentnas nossipHas XuMudeckas bubnnorexa [JOK
CBSI3b 14.05.2027  https://m.edsoo.ru/00adaab8
63 KoBasneHnrtHas HenossspHas bubmmnoreka HOK
XUMHUYECKas CBSI3b 20.05.2027  https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTIEHUS Bubmuorexa LIOK
21.05.2027  https://m.edsoo.ru/00adae28
65 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [{OK
peakIuu 27.05.2027 @ https://m.edsoo.ru/00adb076
66 OKHUCIUTENNU U BOCCTAHOBUTEIU bubmorexa LIOK
28.05.2027  https://m.eds00.ru/00adb076
Peseprubrit ypok. O6001eHue 1
67 CHUCTeMaTU3alrs 3HAHUH 110 TEME bubnuotexa [JOK

«CTtpoenne atoma. XuMHUUIeCKast
CBSI3b»

https://m.edso0.ru/00ad9cb2
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68 Peseprublit ypok. O600mIeHNE U bubnuoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68 5 4


https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
/i Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKanecm/le W3ydeHns 0BPA30BATEILHBIC
padoTbI padoThbI pecypebi
[lepuoauueckuii 3aK0H.
IIepnoanueckas cucrema bubnuoreka [JOK
! XHUMUYECKHX dJ1eMeHTOoB []. 1. 1 03.09.2026 https://m.edsoo.ru/00adb59e
MeHnieneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
N bubnunoreka LIOK
2 CBOFCTB XMMUECKHX JJIEMCHTOB 1 04.09.2026 https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Kiaccudukanus 1 HOMEHKIIaTypa bubnnorexa [JOK
3 1 10.09.2026 .
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xumuueckoin CBA3H 1 THIIBI 1 11.09.2026 EI/I6J.II/IOTeKa HOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme
5 «HOBTuopeHI/Ie U yriyoneHue 1 1 17.09.2026
3HAHUW OCHOBHBIX Pa3esIOB Kypca
8 Kiacca»
Kn
6 eafcll:llg) o proms 1 18.09.2026 ~ bubmiorexa I[IOK
peaxdl p o https://m.edsoo.ru/00adbch0
MpU3HAKaM
ITonsiTHE O CKOPOCTH XUMHYECKOU
but6mmoreka [IOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX 1 24.09.2026 https://m.edsoo.ru/00adbea
Y TEeTEPOTCHHBIX PEAKIIHIX
[ToHsITHE O XUMHYECKOM
8 paBHOBecuH. PakTOpHI, 1 25.09 2026 bu6muoreka [JOK

BJIMAIONIME HA CKOPOCTH
XUMHYECKOMN pPC€aKiun 1

https://m.edsoo.ru/00adc28c
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IMOJIOKCHHUE XUMHUYCCKOI'O

paBHOBECHUS
9 OKuCIUTEIbHO- 01.10.2026 BI/I6J-II/IOTCKa 1HOK
BOCCTAaHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
T .
10 I/eIS(I:)(I)/I HI/IB;I elf:;pg;l?;::g I;IO(I:/Ina6LIe Bubmrorexa LOK
A LA 02.10.20226  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
. bubnunorexa LIOK
11 WNonnble ypaBHEHUS peakluii 15.10.2026 https://m.edso0.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
OCHOBaHMI B CBETE bubnuoreka [{OK
12 MpeACTaBICHUI 00 16.10.2026 https://m.edsoo.ru/00add5d8
IIEKTPOJIMTUICCKON TUCCOITUAITUT
XuMHUYECKHEe CBOMCTBA COJICH B
. bubnunoreka LIOK
13 CBETE Hpe,I[CTaBJ'IeHI:II/I 00 22.10.2026 https://m.edso0.ru/00add8b2
JIEKTPOJIMTUICCKON TUCCOITUAITUT
. bubmmoreka IIOK
14 [TonsaTue o runponuse comneit 23.10.2026 https://m.eds00.ru/00addod4
O06o0011eHEe U cUCTeMaTU3aIHs bu6moteka [JOK
15 3HAaHUU 29.10.2026 https://m.edsoo.ru/00addd12
IT 6ota Ne 1.
16 «1?:;?61:11?52:11%?3HOI\IZlHT;nLHLIX 30.10.2026 bubmmorexa LHOK
T https://m.edsoo.ru/00addbfa
3a7a9»
Konrtponsnas padora Ne2 o treme
«INEKTPOIUTHYECKAS bubmmoreka [JOK
17 JuccolraIusa. XuMHUUECKHUe 05.11.2026 https://m.edsoo.ru/00addecO
pEaKIuy B PAaCTBOPAX)
OO61mas xapakTepuCcTHKa
18 rajloreHOB. XMHUYECKHE CBOMCTBA 06.11.2026 Bubmuorexa LIOK

Ha [pUMepe xJiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. CossiHast

N bubnuorexa [IOK
19 KUCJIOTa, XUMHUYECKHE CBOMCTBA, 12.11.2026 https://m.edso0.ru/00ade 104
MOJTy4YeHUE, IPUMEHCHHE
IT 6ota Ne 2
20 roue fﬁfﬁiﬁﬁe SN 13.11.2026  Pubmiorexa [JOK
. . o https://m.edsoo.ru/00ade348
KHUCIIOTHI, U3YUCHHE €€ CBOWCTBY
Borurcnenus o ypaBHEHUSIM
. bubnunorexa LIOK
21 XUMUYECKHUX PEaKIIUi, €CITH OJINH 26.11.2026 https://m.edso0.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE
OO0m1as xapakTepuCcTUKa bubnnorexa [JOK
22 anemeHToB VIA-rpynmsl 27.11.2026 https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoU(UKaAIIK
cepsl. Haxoxienue cepsl u €€ bubmmoreka [JOK
23 COCJIMHEHUH B MPUPOJIE. 03.12.2026 https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBo0po/1, CTPOCHHE,
bubnunoreka LIOK
24 qmzfmeCKHe U XUMUYECKHE 04.12.2026 https://m.edsoo.ru/00adeg02
CBOICTBa
Oxcunsl cepol. CepHas KHCIIOTa
’ bubnmorexa LIOK
25 qmzfmeCKHe U XUMUYECKHE 10.12.2026 https://m.edsoo.ru/00adea2s
CBOIICTBa, MPUMEHEHHE
XUMUYECKUE peaKilui, JIexKallnue B
OCHOBE TIPOMBINIICHHOTO CII0c00a
MIOJIYYEHUS CEPHOU KUCIIOTHI. bubmmnoreka HOK
26 XHUMHYECKOE 3arps3HEHNE 11.12.2026 https://m.edsoo.ru/00adec8a
OKPYXKArOIIeH Cpeibl
COCJTMHEHUSIMU CEPBI
27 Breruncienne MmaccoBoi 1oan 17.12.2026 BI/I6J"II/IOTeKa 1HOK
BBIXOJA IIPOJYKTA PEAKLIUHU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa
28 anemMeHToB VA-Tpynmsl. A30T, 18.12.2026 buGmorexa LIOK

pacpoCTpaHCHUEC B IIPUPOAC,

https://m.edsoo.ru/00adeeab
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¢du3nveckre 1 XUMHYECKHE
CBOMCTBA

AMMHuak, ero ¢puznueckue u

. bub6numoreka [IOK
29 XUMUYECKHE CBOMCTBA, MOJTyYeHUE 24.12.2026 https://m.edsoo.ru/00adf004
U IIpUMEHEHHUE
IT 6ota Ne 3
30 rente lTonyserte asmaxa, 25.12.2026 ~ Dbubmorexa HOK
yAee. : e https://m.eds00.ru/00adf180
U3YYEHHE €ro CBOMCTB)
A3oTHas Kuciora, e€ pusndeckue bubmmoreka [JOK
31 Y XMMHUYECKHE CBOMCTBA 14.01.2027 https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHSI B KQUeCTBe
MUHEPAIbHBIX YI00PEHHIA. Bbu6mmoteka [JOK
32 XUMHUYECKOE 3arpsi3HEHUE 15.01.2027 https://m.edsoo.ru/00adf518
OKPY Aol cpebl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
docdopnas kucnora, pusudeckue bubmuoreka [IOK
33 1 XUMHYECKHE CBOMCTBA, 21.01.2027 https://m.edso0.ru/00adf68a
MoJTyuYeHue
Hcnonb3oBanue Gocdatos B
KayeCTBE MUHEPAIbHBIX bubmuoreka [IOK
34 ynoOpeHuit. 3arps3HeHue 22.01.2027 https://m.edsoo.ru/00adfc20
MIPUPOHON cpenbl pochaTamu
Yraepon, pacipocTpaHEeHHE B
but6mmorekxa [IOK
35 fpupoze, (bmw{eicm/le " 28.01.2027 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Okcunipl yraeponaa, ux
buznyecKre 1 XUMUYIECKHE
36 CBOWCTBA. DKOJOTHYECKHE 29.01.2027 buGmnorexa [IOK

po0JIEMBI, CBSI3aHHBIC C OKCUIOM
yriepona (1V)

https://m.edsoo.ru/00adfebe
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bubnunorexa LIOK

37 VroibpHas KUCI0TA U €€ COIU 04.02.2027 https://m.eds00.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o
38 teme "llosydeHue yriekucioro 05.02.2027 BI/I6J'-II/IOTeKa HOK
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
I1 S
39 o;fa]i{o;tf:ca;f; SolerLBAX Kok O 11.02.2027 ~ bubmiorexa [IOK
T https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YIIepoia
. bubnunoreka LIOK
40 KpemHuuii u ero coequHeHus 12.02.2027 https://m.eds00.ru/00ae080a
[TpakTuueckast paborta Ne 5.
Pemenne skcnepuMeHTaIBHBIX bubnuoreka [IOK
4l 3a7a4 no teMe «BakHenmme 18.02.2027 https://m.edso0.ru/00ae0bf2
HEMETAJIJIBI U X COCIUHEHUI
K 6ota Ne3
42 (BarUOHITHO HOMCTATI F X 19.02.2027 ~ bubmiorexa [JOK
T https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO61as xapakTepuCcTHKa
XUMHYECKHUX DIIEMEHTOB —
MeTaJIoB. MeTaiinuecKas CBsI3b bubmuoreka [{OK
43 U MeTaJlIndecKas 20.02.2027 https://m.edso0.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
dusnyeckue cBOMCTBa METAJIIOB
XUMHUYECKHE CBOMCTBA METAJIOB.
N bubnunorexa LIOK
44 QHGKTpOXthquCKHH pan 04.03.2027 https://m.eds0o.ru/00ae1156
HANPSDKEHUH METaJlIOB
O61me crnocoObl MoTy4yeHUst
MmeraioB. Criasel. Beruncienns
45 110 YPaBHEHUSAM XUMHYECKHX 05.03.2027 bubmorexa [IOK

peakuuii, eciiu OJJUH U3 PeareHTOB
COJIEPKUT IPUMECH

https://m.edso0.ru/00ae1156
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bubnunorexa LIOK

46 [ToHsiTHE O KOPPO3UU METAJLIOB 11.03.2027 https://m.eds00.ru/00ae1278
bubnunorexa LIOK
47 [llenounble METAJIIbI 12.03.2027 https://m.eds00.ru/00ae14b2
OKcuabl ¥ TUAPOKCHIBI HATPUS U bubmmoreka [JOK
48 KaJust 18.03.2027 https://m.edsoo.ru/00ae14b2
[Teno4HO3eMENbHBIE METAILIBI — bubmmorexa LIOK
49 KaIbIIMA U MarHui 19.03.2027 https://m.edsoo.ru/00ael15e8
. bubnunoreka LIOK
50 Baxuelimme coeTMHCHNS KaTbIMs 25.03.2027 https://m.edsoo.ru/00ae 1568
51 O6OGI£IGHI/I€ U CUCTEMaTH3aIHs 26.03.2027
3HAHUH
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [{OK
52 YCTpaHEHHUS 01.04.2027 https://m.edso0.ru/00ae1886
IT 6ota Ne 6
53 Tell)v?: "I:I;II?;((::’;(I?(})ICPF?) 1;)0T;I)1 i Mrelgoznﬂ 02.04.2027 Bubmzorexa LIOK
. " T https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bu6nmorexa LIOK
54 AMIOMHHIH 15.04.2027 https://m.edsoo.ru/00aelc64
AM@oTepHbIe cBOMCTBA OKCHIA U bubmuoreka [IOK
o5 TUIPOKCHUIA 16.04.2027 https://m.edsoo.ru/00aelc64
bubnmorexa LIOK
56 Keneso 22.04.2027 https://m.edsoo.ru/00ae1d86
OKcuIbl, THAPOKCUIBI U COJIHA bu6nunorexa LIOK
>7 xenesa (1) u xenesa (111) 23.04.2027 https://m.edsoo.ru/00ae35e6
58 O6o6uvleHI/Ie U CUCTEMaTH3aIus 29.04.2027
3HAHHI
[TpakTuueckas padota Ne 7.
59 Peuienne skciepuMEHTAIBHBIX 30.04.2027 bu6muoreka [JOK

3a7a4 mo teMe «BakHelmue
METaJUIbl U UX COeIUHEHUS)

https://m.edso0.ru/00ae3de8
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Brluucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIN OUH

U3 PEAareHTOB J]aH B N30BITKE WU bubnuoreka [JOK

60 COAEPKUT IpuMecH. Beruncienus 1 06.05.2027 https://m.edso0.ru/00ae1750
MacCOBOMH /10U BbIXOJa MPOAYKTA
peaxkiuu

61 O606IEIGHI/IG U CUCTEMAaTU3aLMs 1 07.05.2027
3HAHUU
KonTtponbnast padora Ne4 o teme

62 «Baxkuenme MeTaIbl U KX 1 15.05.2026
COCTMHECHUS»
BemectBa u maTepuansl B bubnnorexa [JOK

63 MOBCEIHEBHOM JKU3HU YEJIOBEKa 1 13.05.2027 https://m.edso0.ru/00ae3f50
XUMUYECKOE 3arpsi3HEHNE bubnnorexa [JOK

64 OKPY KAKOIIEH CPelIbl . 14.05.2027 https://m.edsoo.ru/00ae4270
Ponp xumuu B perieHun bubmmoreka [JOK

65 HKOJIOTMYECKUX MPOOIeM 1 20.05.2027 https://m.edsoo.ru/00ae4270

66 PesepBHbIit ypok. O606£ueHHe u 1 21.05.2027 BI/I6J"II/IOTeKa HOK
crucTemMaTu3anus 3HaHU1 https://m.edsoo.ru/00ae0dOa
PesepBHblit ypok. O0001IEHNE U bu6moteka [JOK

67 cucTeMaTn3anus 3HaHUI . 27.05.2027 https://m.edsoo.ru/00adb33c
PesepsHblil ypok. O60011eHE 1 bubmuoreka [IOK

68 crucTemMaTu3alus 3HaHU1 1 28.05.2027 https://m.edsoo.ru/00ad9ch2

OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

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

pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKMX IIOHSTHH: aToM,
MOJICKYJIa, XMUMHYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OIHOPOJHAsS W HEOJAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0J XHMHYECKOTO
JJIECMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KIacCUPUKAMSA  pEakIHMi: peakmuu  COCAMHEHUS, PEeaKIuu
pa3NoKEHUs, PEAKIMHM 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,
MaccoBas J10Jis BellecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B pacTBOPE

HIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XMMHUYCCKHUX MOHATHI U
IMPUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

14

1.5

HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS (PopmMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YUYEHHMsI, 3aKOHa
ABoraapo

OTpEAeNsATh BaJEHTHOCTh AaTOMOB DJJEMEHTOB B OMHapHBIX
COCTUHEHUIX

1.6

1.7

1.8

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuH (10 YUCIy M COCTaBy
Y4YaCTBYIOIIMX B PEaKI[MH BEIIECTB, 110 TeIIOBOMY 3 (deKTy)
BBIYUCIISITh OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO W MOJISIPHYIO MAaccChl
BEILIECTB

BBIYHCTISTH MAacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1o dopMylie
COCIUHCHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEHIECTBA B PACTBOPE

1.10

MIPUMEHSITh €CTCCTBCHHOHAYYHBIC METOIbI TIO3HAHMS — HAOIOICHHE,
W3MEpEeHue, MOJACTUPOBAaHUE, OKCIEPUMEHT (pealbHBId U
MBICJICHHBIN )

[To Teme: «BaxkHeilme npeACcTaBUTENIN HEOPTaHUYECKUX BEIIECTB)

2.1

paCKprBaTb CMBICJI OCHOBHBIX XHWMHYCCKUX HOHHTHﬁ: OKCH I,
KHCJIOTa, OCHOBaHHE, COJIb

2.2

OTIPENIeNIATh MPHUHAIIC)KHOCTh BEUICCTB K OMPEICIEHHOMY KIIACCY
coeuHeHu 1Mo popMynam




2.3

KJIaCCI/I(bI/IL[I/IpOBaTB HCOPraHn4CCKUEC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (OMHCHIBATh) OOLIME XHWMHUYECKHE CBOMCTBa
BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKIasl OMKMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XMMHUYECKHUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTU IPOTEKaHMSI XMMHUYECKHUX
IIPEBpAILEHHUI B Pa3JINYHbIX YCIOBUAX

ClIeZIOBaTh MpaBUJaM TIOJb30BAHUS XUMHUYECKOW TMOCYIOH H
1a00paTOpHBIM O0OPYZOBAHUEM, a TAKXKE MpaBHJIaM OOpaICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHUSMH I10 BBITOJHEHHIO
1a00PATOPHBIX XUMUYECKHX OITBITOB TI0 MOJIYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (BOIOPOJAa M KUCIOPOJa), TPUTOTOBICHHIO
pacTBOpOB € ONPEACIEHHOM MAacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, TUIAHUPOBATh U MPOBOJIUTH XUMHUYECKUE IKCIICPUMEHTBI
M0 PAcMO3HABaHUIO PACTBOPOB INENOYEH W KHCIOT C MOMOIIBIO
HWHIUKATOPOB (JIakmMyc, heHoadTaIeuH, METUIOPAHXK U IPYTUe)

MIPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEaKIiuu

IIo teme: «llepmomnueckuii 3akoH u Ilepuonmueckas cucrema
xumnueckux snemeHtoB [[. M. Mengeneea. CTpoeHue aTOMOB.
Xumunyeckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUI

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX IMOHSTHM: AApO aTroMma,
BHCKTpOHHLIﬁ (o) ()% aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc artroma,
XUMHYCCKasd CBA3b, MOJIApHAsA W HCHIOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HWOHHAA CBsA3b, HWOH, KAaTUOH, AHUOH,
CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHEC IJICMCHTbBI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto Gopmy Ilepuoamaeckoit
CHCTEMbl XMMUYECKHMX >JIEMEHTOB: pa3jMyaTh IOHITUS «IJIaBHAs
noarpynna (Arpynma)» u «mobouHas mnoxarpynna (brpymma)y,
«MaJble» U «O0JIbIINE» MEePHOAbI

packpbiBath cmblci Ilepuoguyeckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh  I[MOHUMAHWE NEPUOJUYECKON  3aBUCUMOCTH
CBOMCTB XMMMYECKHX DJIEMEHTOB OT HX IIOJOXKEHHUS B
[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCUTh  O0O3HAuUeHHUs, KOTOpble UMEIOTCS B  TabmuIe
«Ilepuognyeckass  cucreMa  XuMu4deckux  dnemeHToB  J[.U.
MenzeneeBa» C YHUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa] sjapa, oOlee Yucio
3JIEKTPOHOB M PaCHpeIeSIEHUE UX MO0 3JIEKTPOHHBIM CIIOSIM)

OIpCACIIAATL  CTCIICHb  OKHCJICHHUA  JJICMCHTOB B 6I/IHapHI>IX
COCIUHCHUAX

3.7

OTpEAENATh BHUJl XMMHYECKON CBS3M (KOBAJIEHTHAss U HOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX

9 KJIACC




Kon
NpoBepPsieMOro
pe3yJbTarTa

1

11

1.2

1.3

14

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

Ilo Teme: «BemiecTBo M XUMHYECKast pEaKkus»

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHUI: pacTBOp,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, HIIEKTPOIUTHUECKAS AUCCOLMAIMS,
peaKkIMy HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTumblie u HEoOpaTHUMbIe peaxuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peaKIuu, OKHCIIUTEIIb,
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBJICHHE, AJUIOTPOIUS,
aMQOTepHOCTh, XUMHMYECKass CBA3b (KOBaJICHTHas, MOHHAas,
MeTaJUIM4YecKas), KpPUCTAINYeCKas pemeéTKka, CIUIaBbl, CKOPOCTb
XUMHUYECKOH peaKkIiuu

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUECKUX TOHSATHHA H
IPUMEHSATh 3T MOHATHS IIPU OMMCAHUM BEIIECTB U UX ITPEeBpaILeHU
COCTABJIATh YPABHEHHsI 3JIEKTPOJIMTUUYECKON AMCCOLMAIMU KUCIIOT,
LIEJI0OYEN U COJIEH, NOJIHBIE U COKPAIUEHHBIE YPABHEHUS PEaKIUi
HMOHHOr0 OOMeHa

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKIUil
MTOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OalaHca STHX peakuit

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XMMHUYECKOM peaKIuu

2.1

2.2

Ilo Temam: «Hemerarmiel u ux coeauHeHUs» U «MeTauibl U UX
COCTUHEHUI»

XapakTepu3oBaTth  (OmMHMCHIBaTH) 00mMEe W cnenuduueckue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAs
OMHCaHUE TMPUMEPAMU MOJIEKYJISAPHBIX W HWOHHBIX YpPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIUX CYINICCTBOBAHNE
TCHETHYCCKOM CBAI3U MCKAY BEIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTHU ITPOTEKAHUSA XUMUYECKUX MPEBPALLIECHUN B Pa3JIMUHBIX
YCIIOBHSIX

2.4

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMH TIO BBITIOJHEHHUIO
mabOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO  COOMPAHUIO
ra3000pa3HBIX BEMIECTB (aAMMHAKA U YTIEKHUCIIOTO ra3a)

2.5

HpOBO}II/ITL peaKI_[I/II/I, nonTBepmnafoume KaquTBeHHBIﬁ COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-,
Opomun, womua, kapOoHaT, Qocdar, cumukar, cyiabdar,
FI/II[pOKCI/II[I/IOHBI, KaTUuOHbl aMMOHUS, MOHBI I/I3y‘-IeHHI:IX MCTAIJIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAaHMUSCKUX BEIICCTB

ITo Teme: «XuUMUSA U OKpYXKaIOLIas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMmuueckux monsaruit: [IJK
BEILIECTBA; KOPPO3HsI METAIIJIOB

3.2

MPUMEHITh OCHOBHBIC OIEPAIlUU MBICIIUTEIBHON JIEATEITPHOCTH —
aHaJIM3 W CHHTE3, CpaBHCHHE, OOOOINCHHE, CHCTEMAaTH3alluIo,




BBISIBJICHHE MPUYUHHO-CIICACTBEHHBIX CBS3€H — I M3ydeHUs
CBOWCTB BEIIECTB M XUMHUYECKUX DPEAKIUH; €CTECTBEHHOHAYYHbBIE
METOABl TMO3HAHHWA — HAONIOJIEHHe, M3MEpPEHHE, MOJCIMPOBAHUE,
AKCIICPUMEHT (PEaJIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

IIpenmer xumun. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BEILIECTB

1.2

1.3

[onsaTue o MmeTomax mo3HaHus B XuMuK. Yncteie BemecTBa u cMecu. CriocoObl
paszeneHus cmecei

ATOMBI M MOJEKYyJbl. XHUMHUYECKHE 3JeMeHThl. CHMBOJBI XMUMHUYECKHX
351eMeHTOB. [IpocThlie U Ci10KHbIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

XuMuueckas (1)OpMy.]'Ia. BajleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurtenpHas aTOMHas macca.
OTHOCHUTENbHAA MOJICKYJISIpHast Macca. MaccoBass 70711 XHMHUYECKOTO
9JICMCHTa B COCJMHCHHUHN

1.5

KomnuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rel mo dopmynam
XUMHNYCCKUX COGI[I/IHGHI/Iﬁ

1.6

1.7

Ou3nyecKkue W XUMUYCCKHE SBIICHUS. XUMHUECKas PEAKIUA M €€ MPHU3HAKY.
3aKOH  COXpaHEHHS  MacCchl  BemlecTB.  XUMHYECKHE  YpaBHEHHS.
Kiaccupukanmuss XUMHUYECKUX  peaknuid  (COSAMHEHHUS,  Pa3JIOKCHUS,
3aMelleHus, oOMeHa)

XVWMUYECKUN OJKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM IOCYHOH, ¢C
MpaBUIaMu paboTHI B JabopaToOpuu U mpuéMamMu oOpamieHus ¢ J1abopaTtopHbIM
0o0OpyOBaHUEM, H3Y4YEHHE U ONMCaHHe (QU3MUECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIECTB, HaOmioAeHHe (u3nueckux (IUIaBlieHUE BOCKA,
TasHHUE JIb/1a, paCTHUpPaHHe caxapa B CTYIKe, KUIIEHHE U KOHJIEHCALIUs BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEeYM, MPOKAIMBAHME MEIHOM  IPOBOJIOKH,
B3aUMOJICIICTBHE MeNla C KHUCJIOTOW) sIBIEHUHM, HAOMIOJACHHWE M ONHCaHUe
NPU3HAKOB TMPOTEKaHHWA XHMHUYECKHUX peakluil (pasinokeHue caxapa,
B3aUMOJICIICTBHE CEpPHOM KHUCIOTBI C XJIOpUIOM Oapusi, paslioKeHHe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOEIICTBHE JKele3a ¢ pacCTBOPOM
conu meau(ll), usyuenue cnoco6oB pazaeneHus cMecei (C TOMOIIbI0 MAarHHUTA,
¢bunbTpoBaHKe, BhIIApUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeeHue
OYUCTKM TOBAPEHHON CcONMM, HAOMIOJIEHHE M ONHCAaHHE pPEe3yIbTaToB
MIPOBEJCHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3/JaHUE
MoJieNiell MoJIeKyI (IIapOCTEP KHEBBIX )

Baxneliye npencTaBuTeIn HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — sjaeMeHT u mpocToe
BelecTBo. HaxoxaeHue kucinoponaa B npupoze, Pu3ndeckue u XUMUYECKUe
cBoricTBa (peakiuu ropenus). Okcunpl. [Ipumenenne kucmopoga. CrocoOb
MOJy4YEeHUsI KHUCIOpOAa B J1a0OpaTopuu M MpOMBINUIEHHOCTH. Kpyroopor
Kucaopoja B mpupojie. O30H — ayioTpornHas Mo uKalys KUCIopoia




2.2

TernnoBoil 3¢(ekT XUMUYECKOH peaknuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ SHIOTEPMHUYECKHE Peakiuy. TOIIMBO: Yyroib U MeTaH. 3arps3HeHNE
BO3/lyXa, yCHJICHHE TAPHUKOBOI0 3((eKTa, pa3pylIeHUE 030HOBOTO CII0s

2.3

Bomopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Boopoaa B Npupo/Ie,
busnyeckue M XWUMHYECKHE CBOWMCTBA, INMPUMEHEHHE, CIIOCOOBI IOTYYCHHUSI.
Kucnore! 1 conmn

2.4

MonsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®usnyeckue CcBoiicTBa BoAbl. Boxa kak pactBoputenb. PacTBOphI.
HacpliienHble 1 HEHACBIILIEHHBIE PACTBOPBI. PACTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1oyl BemecTBa B pacTBOope. XUMHUYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Posb pacTBOpoB B NpupoJie U B KHU3HU yenoBeka. Kpyrosopot
BOABl B IMpHUpOAE. 3arpsi3HEHHE MpUPOAHbIX BoA. OXpaHa U OYHMCTKA
MIPUPOJHBIX BOJ

Knaccudukanuss Heoprannueckux coemunenuid. Oxcuabl. Knaccudukanuys
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) W
HeconeoOpasyomue. Homenknarypa okcunoB. @u3ndeckue U XUMHUYECKUE
CBOMCTBA OKCHIOB. [losryuenue okcuaoB

2.7

2.8

2.9

OcHoBanus. Kiaccudukanus oOcCHOBaHMI: INENOYM U HEPaCTBOPHMBIE
ocHoBaHus. HomeHnknaTypa ocHoBaHnN. PU3NYECKHE U XUMUYECKUE CBOWCTBA
ocHoBaHMH. [Tonyuenne ocHOBaHUI

Kucnotel. Knaccudpukanusa kucnor. Homenknarypa kucinot. Ousznueckue u
XUMHYEeCKHe cBoicTBa kucioT. Pag aktuBHOcTH MeTtayuioB H.H. bekerosa.
ITonydyeHue KUCIoT

Comu. Homenknatypa cosneil. @u3nyeckne U XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue conen

2.10

T'enermueckas cBI3b MCXKAY KilaCCaMH HCOPraHNYCCKUX COC]II/IHGHI/Iﬁ

2.11

XUMHUYECKUN DKCIIEPUMEHT: KAYECTBEHHOE OIPEICICHUE COACPIKAHMS
KHCJIOpO/ia B BO3AyXe, MOJy4yeHHe, cOOMpaHue, paclio3HaBaHUE U U3YyueHUE
CBOICTB KUCJIOpOAA, HA0JII0/IEHNE B3aUMOICHCTBUSI BELLIECTB C KUCIOPOJOM U
yCIIOBHS BO3HUKHOBEHHSI ¥ TPEKpAIlleHHs TOpeHus (1oXkapa), 03HaKOMIIEHHE C
oOpa3lilaMi OKCHJIOB M OIHMCAaHME HUX CBOMCTB, IOJIy4€HHE, COOMpaHHUE,
pacrio3HaBaHME U M3Y4YE€HHE CBOMCTB BOAOPOAa (FOpEeHHE), B3aUMOACHCTBUE
BOJZIOpO/A C OKCHIIOM meu(ll) (BO3MOXHO HUCII0JIb30BaHNE
BUJIEOMATEPHAJIOB), HAOIIOJeHUE 00pa3lloB BEUIECTB KOJUYECTBOM | MOIb,
UCCJIEIOBAaHHE OCOOECHHOCTEH pacTBOpPEHMs] BEUIECTB C  pa3IU4HOMN
pacTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C ONpPEAEIEHHOW MacCOBOM
JI0JIE PacTBOPEHHOIO BEILECTBA, B3aMMOJCHCTBHE BOABI C METaNIaMU
(HaTpueM U KajbllieM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OINpPECIEHUE PACTBOPOB KUCJIOT M IIENOYEH C TOMOIIBIO HMHJIMKATOPOB,
UCCIIEIOBaHUE OO0pPa3Il0B HEOPraHWYECKUX BEIIECTB pa3IMYHbIX KJIacCoB,
HaOJroleHne W3MEHEHHsT OKPACKM HMHIMKAaTOpPOB B pacTBOpax KHUCIOT H
nienouel, u3yuenue Biaumozeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHMCJIOTBI, KHCJIOT C METaJUlaMH, pPEaKkUWi HEeUTpaau3aluu, I0JIy4eHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHCHHE OJHOIO MeETajlla JIPYyrUM W3
pacTBOpa COJIM, pELICHUE SKCIIEPUMEHTAIBHBIX 3a7au Mo Teme «BaxHeimune
KJIACChI HEOPTAHUYECKUX COCAUHEHHI

Ilepuoanueckuii 3akoH u [lepronnyueckas cucTeMa XUMUYECKHX SJIEMEHTOB
J .. MenpeneeBa. CtpoeHre aToMoB. XuMu4eckas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU




3.1

3.2

3.3

[lepBble TOMBITKM KJIACCH(PUKALMK XMUMHUYECKHX 3JIeMEHTOB. lloHsTHE O
Ipynnax CXOAHBIX 3JEMEHTOB (ILLEJOYHbIE U IEI0YHO3EMENbHbIC METallbl,
raJloTeHbl, UHEPTHBIE Ta3bl). DJEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe
OKCHJIbI U TUAPOKCHUIBI

ITepuognuecknii 3akoH. llepnoanueckas cucTeMa XMMHUYECKUX JIEMEHTOB
AWM. MenneneeBa. KopoTkonepuonnas ¥ JIMHHONEPHOAHAs (HOPMBI
[lepuonuueckoit cucrembl xumuueckux odiementoB J[.M. Mengeneena.
IIepuons! u rpynnbl. @U3MYECKUI CMBICH IOPSAKOBOTO HOMEpa, HOMEPOB
IIEPUOJA U IPYIIIbI JJIEMEHTA

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUYECKHUX 3IJIEMEHTOB
[Tepuoanueckoii cucremsl JI.1. MenaeneeBa. XapakTepucTUKa XUMUUECKOTO
AJIEMEHTA MO ero noyoxkeHuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpyIIaM U IEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XMMHUECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku U npaktuku. .M. Mennenee — yuéHblii U
rpak1aHuH

3.5

Xumuyeckasi cBs3b. KoBasieHTHas (ToyispHasT M HEMOJSpHAsA) CBSA3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBSA3b

3.6

3.7

9 KIIACC

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCeaKkuunu. HpOHGCCI)I
OKHUCJICHUS U BOCCTaHOBIICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH

XUMHUECKUN HKCHEPUMEHT: M3ydeHHe OOpa3loB BELIECTB METAIOB U
HEMETAJUIOB, B3aMMOJECHCTBHE TMIPOKCUIA IMHKA C pAacTBOpaMU KHUCIOT H
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOILIMUX IIPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHue, peaKkliuu pa3ioKeHUs, COSTUHEHMS])

Kon
1

11

1.2

IIpoBepsieMbIi 3JIEMEHT COACPKAHMS
BemectBo n xumunueckas peakuus. [lopropenue

Ilepuonnueckuii 3axoH. [lepuoanueckas cucreMa XUMHUYECKHUX DJIEMEHTOB
.M. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
XUMUYECKUX BJIEMEHTOB MEPBbIX TPEX NEPHOJOB, Kalls, KalblUsi U HX
COEJIMHEHUN B COOTBETCTBHUM C TOJIOKEHHEM 3JIEMEHTOB B lleprnoamueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3U. THUIBI KPUCTAIUITMYECKUX
pemETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOMN
pemIéTKM W BUAA XUMHUYECKOW cBsi3u. Kiaccudukanus v HOMEHKIATypa
HEOpPraHMYECKUX BellecTB (MEXIyHapoJHasi U TpUBHUaAJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHHMYECKUX
COEIMHEHU, FTeHeTUYEeCKas CBA3b HEOPraHUYECKUX BEIIECTB

1.3

Knaccudukanms XuMu4ecKiX peakluid Mo pa3inyHbIM IpU3HaKaM (110 YHCITY
U COCTaBY Y4YacCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QEKTy, 1o
M3MEHEHHUIO CTEeTeHEeN OKHCIECHUSI XUMHUYECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH,
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[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,
TEPMOXMMHUYECKHE ypaBHEHHs. [IOHITHE O CKOPOCTH XMMUYECKOW PeaKIiu

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS

1.5

1.6

1.7

2.1

2.2

OKHCITUTEIIEHO-BOCCTAHOBUTENFHBIC  PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA
3JIEKTPOHHOTO OasiaHca

Teopust ANEKTPOIUTUYECKON TUCCONUALUN. DIEKTPOIUTHI U HEIJIEKTPOIUTBHI.
Karnonsl, aHnoHbl. MeXaHu3M JUCCOLMAMH BEIIECTB C Pa3IMYHbIMU BUIaMU
XuMH4eckoi cBsi3u. CremneHs quccouranuu. CUIbHBIC U CIIa0bIe SEKTPOJIUTHI.
Peakiiuu nonHoro oomeHa. Y cioBus MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpaUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUM U CoOJIeH B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON
auccormanuu. KauecTBeHHbIe peakiini Ha MOHbL. [[oHsTHE 0 TUApPOIN3E conen

XVMMHUYECKUN JKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISAMHU KPUCTAJUIMYECKUX
PELETOK HEeOPraHMYECKUX BEIIEeCTB — METAUIOB U HeMeTaJuloB (rpadura u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJIa HATPHUs); UCCIETOBAHUE 3aBUCUMOCTU
CKOPOCTM XMMMYECKOW pPEeaKIMHU OT BO3ACUCTBHUS DPA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHUE  BJIEKTPONPOBOAHOCTH  pPacTBOPOB  BELIECTB, Ipoliecca
JUCCOLMALMU  KHUCIIOT, HIeo4e u coneil (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); IPOBEJIEHUE ONBITOB, WUIIOCTPUPYIOLIUX MPHU3HAKU
NPOTEKaHUs peaklMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX pPeakluil (ropeHue, peakiuu pas3ioKeHHsl, COeTUHEHNS);
pacro3HaBaHUE HEOPraHMYECKHX BEIIECTB C IOMOLIbI0 KayeCTBEHHBIX
peakuuii Ha MOHBI; PELICHNE IKCIEPUMEHTAIbHBIX 3a/1a4

HewmeTannel 1 UX coeIMHEHUS

OO0mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKHe CBOICTBa
MPOCTHIX BEMIECTB — TaJIOT€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMoJielicTBHE C MeTalllaMi, HEMETaJUIaMH, LIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHasg  KHMCIIOTa, XUMHUYECKHE CBOICTBA, TMOJyY€HUE, NPUMEHEHUE.
JelictBue xJiopa M XJIOpPOBOJOPOJA HAa OPraHU3M 4YesjoBeKa. BaxkHeilmue
XJOPUBI U UX HAXOXKACHHE B IPUPOEC

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTeNeHN OKucaeHuss. CTpoeHue 1 (U3NIeCKre CBOMCTBA
IPOCTBIX BEIIECTB — KHCIOpPOJa U Cepbl. AJUIOTPOIHBIE MOIM(UKALNU
KHCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOEHHE,
¢u3nueckue M XUMHUECKUe CBOHCTBA. OKCUABI Cephbl KaK IMPEACTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3HUECKUe U XUMHUYECKHUE CBOWCTBA
(oOmre Kak mpeacTaBUTENs Kiacca KUCIOT U cnenuduyeckre). XuMHUECKUE
peaxiuy, JexKalue B OCHOBE MPOMBIIIJIEHHOTO Ccrioco0a MOJIyuYeHus: cepHon
kucioTsl. [Ipumenenue. Comu cepHOM KHCIOTHI, KAUeCTBEHHAs peaklus Ha
cynbdat-noH. HaxoxxaeHnue cepbl U €€ COeIMHEHHI B IPUPOJIe. XUMUIECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpe/ibl COeNUHEHUSIMU Cepbl (KUCIOTHBIE JTOKIH,
3arpsi3HCHUE BO3yXa M BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS




2.3

OO6mas xapakTepucTtuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHCIEHUs. A30T, pPaclpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopor asora B mpupoze.
AmMuak, ero (U3MYECKHE M XHMHUYECKHE CBOWCTBA, IOJNyYCHUE U
npuMeHenne. Conau aMMOHUS, WX (PU3MYECKHEe UM XUMHUECKHE CBOICTBa,
npumeneHne. KauecTBeHHas peakuus Ha HOHBI aMMOHHS. A30THAsI KHCJIOTa, €&
noJy4eHue, pusnueckue 1 XUMUIECKre CBOMCTBA (00IIMe KaK MpeICTaBUTENs]
Kjacca KUCIOT W crenuduueckue). lcrmomp3oBaHue HHUTPATOB M COJCH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX yHOOpeHU. XUMHUECKOE 3arps3HEHUE
OKpYXarollel cpeapl COSTUHEHUSIMU a30Ta (KHCIOTHBIC IO/, 3arpsi3HEHNE
BO3/1yXa, I0YBHI U BOJIOEMOB)

2.4

2.5

2.6

docdop, aorponHsie MogudpuKayu Gochopa, GU3NIECKHEe U XUMHUIECKUE
cpoiictBa. Oxcupn Qocdhopa(V) u dochopHas kucinora, ¢GuznyecKkue u
XUMHUYECKHE CBOWMCTBA, moiydeHue. Mcmonp3oBanue (ochaTtoB B KadecTBe
MUHEPAJIbHBIX YI00pEHHIA

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbel. OcCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEPHBIE CTEICHU OKHUCIICHUSA. YTIEpOA, aUIOTPOIHBIC
MOJTU(PUKAIMH, PACIPOCTPAHCHUE B TPUPOAC, (PU3NYESCKUEC U XUMHUYCCKUE
cBoiictBa. Ancop6musi. Kpyrosopot yriiepona B nmpupojae. OKcuisl yriaeposa,
uX (U3NYECKUE W XMMUYECKUE CBOMCTBA, JICHCTBHE Ha YKHBBIC OPraHHU3MBI,
MOJTyYeHUE W IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a rio6ansHOrO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
abdext. YronpHas KHCIOTa M €€ CONMU, X (PU3NYECKHMEe U XUMUUYECKHE
CBOIICTBa, MoydeHue U npuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbI. Vcronb30Banne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH H
CEIbCKOM XO351CTBE

[TepBoHavanbHbIe TOHIATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriaepona (MeTaH, STaH, STWJIEH, aleTHICH, 3TaHOJ, TJIHMIEPHUH, YKCyCHas
kucnora). Mx coctaB u xumuueckoe crpoeHue. [lonstre o Ouomormuecku
BAXXHBIX BCIICCTBAX: )I(I/Ian, 6em<ax, er'IeBOI[aX — N HUX pOJ'II/I B JXHW3HU
yernoBeka. MarepuanbHOe €IUHCTBO OPraHUYECKUMX W HEOPraHMYECKUX
COeTMHEHNN

2.7

2.8

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJNyUYCHUE U
npumenenue. CoeHEHUST KpeMHuUsl B mpuponae. O0mue mpeacTaBieHust 00
okcuze kpemHus(1V) u kpemaueBoit kucinote. CUIHKATBI, UX UCIIOJIb30BAHUE
B OBITY, MEIWIIMHE, TPOMBINIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepuainbl: KepaMuKka, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30IMacHOTO WCIOIL30BaHUS CTPOHMTEIHHBIX MAaTEpHANOB B ITOBCEIHEBHOMN
KU3HU

XUMHUECKUH SKCIEPUMEHT: U3y4yeHHE 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJITHOW KHCJIOTBI; IPOBEICHUE KAUYECTBEHHBIX PEAKIIMI Ha XJIOPUI-
UMOHBI W HaONIOEeHHE MNPU3HAKOB HMX MPOTEKAHUS; OIBITHI, OTpakKarollue
buznyecKkre U XUMUYECKHE CBOMCTBA FAJION€HOB U UX COeIMHEHUI (BO3ZMOKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMIICHHE ¢ 0Opas3lamMy XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COeqUHEHUSIMH
(BOBMOXKHO HCIIOJIb30BAaHHE BHJCOMATEPHANIOB); HAOIIOACHHE IMpolecca
0o0yrIMBaHUs caxapa MoJ ACHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHEe XUMHUYECKIX CBOMCTB pa30aBICHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyinbdar-uoH u HaOIIOAeHHE NpuU3HaKa eé
MPOTEKAHUST; O3HAKOMJICHHE C (PU3NMUYECKUMHU CBOMCTBaMHU a30Ta, pochopa u ux




COeAMHEHUN (BO3MOXHO HCIOJIB30BaHUE BHJICOMATEpHANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YA0OpEHUH; MOTyICHHE, COOMPaHHUE, pacliO3HaBaHUE
U U3y4YeHUE CBOWCTB aMMHAKa; MPOBEACHUE KAUECTBEHHBIX PEaKlMii Ha MOH
aMmmMoHusT U (ochaT-MOH U HU3yYEHUE MPU3HAKOB HX IPOTEKAHMUS,
B3aMMOJIEMCTBYE KOHLEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEbIO (BO3MOMKHO
UCIIOJIb30BaHUE BHUACOMATEPUAIOB); H3Yy4YE€HHE MOJENel KPUCTAITMYECKUX
pemérok anMmasa, rpadura, QynaepeHa; O3HAKOMIICHHE C IPOLECCOM
azcopOLnU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOra3a; IMOJIYy4YeHHEe, COOMpaHue, pacliO3HAaBaHUE U M3yUEHUE CBOWCTB
VIJIEKUCIIOro Ta3a; MPOBEACHHE KayeCTBEHHBIX peaklui Ha KapOoHaT- M
CUJIMKAT-UOHBl W M3YYCHHE MPU3HAKOB MX MPOTEKAHUsS; O3HAKOMJICHUE C
MPOJYKUHUEW CUJIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE IKCIIEPUMEHTAIBHBIX
3a7a4 no teme «BakHele HeMEeTAJUIbl U UX COEUHEHUS»

Mertamisl 1 uxX COCAMHCHUA

3.1

OO01as XxapakKTepUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUHU
ux nonoxenus B Ilepuoanueckoil cucreme xummuueckux snemeHtos J[.U.
Menneneea u ctpoeHus aromoB. CTpoeHue MeTaioB. Meraminueckas CBs3b
U METAJUIMYeCKas KpUCTalIM4yecKas pemeTKa. OJIEKTPOXUMUYECKUH Pl
HaIPsHKEHUN METaJIOB

3.2

3.3

du3nyuecKkre U XUMUIECKHe CBOHCTBA MeTa/UT0B. O0IIMe Crioco0bl MOTydIeHuUs
MeTtaiioB. [ToHsTHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
Koppo3un. CriaBsl (CTajab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHNE
B OBITY M IPOMBILIIEHHOCTH

[Ilenounsle MeTaybl: mosiokeHue B [leproguueckoil cucTeMe XUMHYECKHX
aneMeHToB J[.MI. MenzneneeBa; CTpoeHHE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IEIOYHBIX METalIoB M UX
COeTMHEHNN

3.4

[[lenoyHo3eMenbHbIE METAJIBI MarHuii W KaJbIIMA: TIOJIOKEHHE B
Ilepuoguueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXO0XJECHUE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBa MarHusl W Kajublius. BakHeWIne cOeauHEHUsS KalbIusa (OKCHI,
TUAPOKCHU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmromuHui: nonoxkenue B [leproandeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA amOMHHUA. AMQOTEpHbIE CBOWCTBA OKCHAA U
TUAPOKCHJIA AITFOMUHUS

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenToB J[. 1.
MeHnneneeBa; CTpOCHHE aToMa; HaxoXkAeHWe B mnpupone. PDusnyueckue u
XUMHUYECKHE CBOMCTBa xerne3a. OKCHabl, TUAPOKCUABI U coiu kene3a(ll) u
xenesa(lll), ux cocras, cBoiicTBa U MoJTyueHUE

3.7

XUMHUYECKUH SKCTIEPUMEHT: 03HaKOMJIEHHE C 00pa3IiaMu METaJIOB | CIJIABOB,
X (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIBTATOB KOPPO3UH METAIIOB
(BO3MOKHO HCIIOJIh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUsl M HATpusi C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUANIOB); MCCIEAOBAHUE CBOMCTB KECTKOM BOIbI;
mpoliecca TOpPEHHUs JKelle3a B KHUCIOPOoJE (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB NMPOTEKAHMSI KAUECTBEHHBIX PEAKIMI Ha HOHBI
(Maraus, kambius, amomuHus, nuHka, xenesa(ll) u xenesa(lll), mexu(ll);




HaOJII0JICHUE U OMKUCAHUE MTPOIIECCOB OKPAITMBAHUS INIAMEHU HOHAMU HATPHS,
KaIusg ¥ Kajublud (BO3MOXKHO  HCIIOJB30BaHHUE  BHUICOMATEPHUAJIOB);
UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB T'MAPOKCHIA aTIOMUHUS M THIPOKCHIIA
IIMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4 1Mo TeMe «BakHeHIme MeTaibl
1 UX COECIUHEHUS

XHUMHS ¥ OKpYXKarolas cpena

4.1

4.2

HoBsie maTepuansl 1 TeXHOJIOrMU. BellecTBa 1 Marepralibl B OBCEIHEBHOMN
JKU3HU YeJIoBeKa. XUMUA U 3I0poBbe. be3omacHoe ucnoap30BaHuE BEUIECTB U
XUMUYECKHUX peakuuil B ObiTy. IlepBast momolb Npu XUMHYECKUX OXKOTaxX U
OTpaBJICHUSIX

OCHOBBI  JKOJIOIMYECKOH  I'PAMOTHOCTH.  XHUMHYECKOE  3arpsi3HCHHE
okpyxatoreit cpensl IIJIK. Ponb xumuu B penieHuH 5K0JI0THYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKHU YIJIEBOJOPOJOB (YroJib, NPUPOAHBIN ra3, He(Th),
IPOAYKTHI UX NEPEPaOOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: N3yueHUE 00pa3lioB MaTepHaioB (CTEKIIO, CIIJIaBbl
METAaJUIOB, [TOJUMEpPHbIE MaTEpPHUAIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

1

IIpencrasnenue:

11

O TI03HABAaEMOCTH SBJIEHUN NPUPOJIbI, MOHMMAHHE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M IMPaKTUYECKOU
NEeSATEIbHOCTH 4YEJIOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;
IIOHUMAaHNE MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

2.1

O HAaYYHBIX MCTOAAX IMO3HAHHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX 1
TCOPCTUYUCCKHUX MCECTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKHUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACINU  IJIA
00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npoPecCuOHATBLHON IEATSILHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMHU Ha JOCTHKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoell Oyaymieil  mpodeccrnoHaTbHOM
NESTeTPHOCTH M CHIeJIaTh  OCO3HAHHBIM BBIOOP XHMHUHU  Kak
npoQUIBLHOTO TMpeAMeTa MpPH Tepexojie Ha YPOBEHb CPEIHETO
o011ero oopa3oBaHus

Brnanenue cucreMod XUMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH
CUCTEMY XMMHYECKUX 3HAHUMN, KOTOpast BKIIOYAET:

BOKHEHIIIME XMMUYECKUE TOHATHUS: XUMHUYECKUH DSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJIHAsi CMeCh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBAHUE, COJb (CPEAHss), XUMHUYECKas
peaKkIusi, peaKiWd COCTUHEHUS, PEaKIMU Pa3lIOKCHUs, PEaKIUH
3aMelleHUs], Peak OOMeHa, TEIUIOBOM 3(QEeKT peakiyu, 3K30- U
DHJIOTEPMHUYECKHE PEaKIINU, PACTBOpP, MAccOBasl JIOJS XMMHUYECKOTO
JJIEMEHTa B COEIMHEHHWH, MaccoBasg JOJIi M IPOLEHTHas
KOHIICHTPAIIMS BEIIECTBA B PACTBOPE, PO aTOMa, DIICKTPOHHBIHN CITON
aToma, aToMHasi OpOuTajb, PaJUyC aTroMa, BAJEHTHOCTb, CTENEHb
OKHCJICHUS, XUMHYECKasi CBS3b, DIIEKTPOOTPHIIATEIHLHOCTD, TIOJISPHAS
U HEMoJIIpHasi KOBAJICHTHAs CBS3b, MOHHAS CBs3b, METAUIMYECKas
CBSI3b, KPUCTAJUTHUECKAS PEIIETKA (AaTOMHAsS, HOHHAS, METAJTHUECKAs,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, 3JICKTPOJIUT U HEIJIEKTPOIIUT,
SIIEKTPONIUTUYECKAs JIMCCOIMAINSA, PEaKIMH HMOHHOTO OOMeHa,
OKHCJIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM,  OKUCIUTEIb U
BOCCTAQHOBHTEIIb, OKHCICHHE U BOCCTAHOBIICHHE, JJICKTPOIHU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC DPEAKIHH,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus
METaJIJIOB, CIUIABBI




2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJIpo

2.3

3.1

TEOPUM  XUMHHU:  ATOMHO-MOJIEKYJIADHas  TEOpHs,  TEOpHs
IIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[eHI/Ie OCHOBaMHM XUMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

yMEHHE TPAaBWIBHO HCIOJb30BaTh M3YYEHHBIC BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE€ MUHEpalbHbIE YIAOOPEHMs, METAILIBI U
CIUIaBbl, TPOJYKTHl IEPEepadOTKH MNPUPOIHBIX  HCTOYHHUKOB
YIII€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO34HCTBE, Ha TPOU3BOJACTBE M IOHMMAaHUE 3HAYEHHS IKHUPOB,
OenkoB, YIJI€BOAOB sl  OpraHM3Ma  4eJNOBEKa;  yMEHHUE
NPOTHO3UPOBATh BJIMSHUE BEIIECTB M XMMHUYECKUX IPOIECCOB Ha
OpraHMU3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOJHYIO CPEY

3.2

3.3

YMEHUE MUHTETPUPOBATh XUMUYECKUE 3HAHUSA CO 3HAHUSIMHU JIPYTHX
yueOHBIX MPEIMETOB
HAJIMYHUE OTBITa PAOOTHI C PA3IMYHBIMA HCTOYHUKAMH HH(OPMAITHH

[0 XMMHUU (HaydHas M Hay4YHO-TIONYJISIpHAs JIUTEepaTypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBCKTHUBHO OIEHWBATh WH(OPMAIUIO O BEMIECTBAX, HX
NpEeBpallleHUsIX W IPAaKTHUYECKOM TMPUMEHEHHMH U yYMEHHE
MCIIOJIb30BaTh €€ JUIs pelIeHNs yueOHO-1T03HABATENbHbIX 3a/1a4

Brnanenne ocHOBaMHM IOHATUHHOIO ammapara U CHUMBOJUYECKOTO
A3bIKa XMMHHU JUTSL COCTaBIEHUs (POPMYJT HEOPraHUUECKUX BEILECTB,
YpaBHEHUH XHMHYECKHX PpPEaKIHil; OCHOBaAaMHU XHMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBnanbHoif)

YMeHue 00bSACHATH CBS3b MOJOKEHUs neMeHTa B [lepuonnyeckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB U 3apsja snapa, OOIIee YHCIIOo
AIIEKTPOHOB), paclpeAeeHUEM HIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KaTUS M KAJIbIIUS

[IpeacraBnenne 0  MEPUOAMYECKOW  3aBHCUMOCTU  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (paJiyC aToma, dJIEKTPOOTPUIIATETLHOCTH ),
MPOCTBIX M CIOXHBIX BEIIECTB OT TOJIOKEHUSI BJIEMEHTOB B
[lepmonnueckoii cucremMe (B MajblX TMEPUOAAX W TJABHBIX
MOJTPYIIAax) ¥ 3JEKTPOHHOTO CTPOSHUS aTOMa

YMenue kinaccupuuupoBarh:

7.1

XUMHNYECKHUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC PCAKIITNH

YMeHue onpeaensrs:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJICHUA XUMHWYCCKUX 3JICMCHTOB, 3aps/
HOHa

8.2

BUJ XMMUYECKOM CBSI3M M THUIl KPUCTAJUIMUECKOH CTPYKTYpHl B
COCTMHEHUSIX

8.3

XapakTep Cpelibl B BOAHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHU )

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb




YMeHne xapakTepu3oBath (U3NYECKHe U XUMHUECKUE CBOMCTRA!

IPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJIOPOA, rpadur, anMas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHA, MarHHMH,
KaJIBLIMM, aTFOMUHUM, JKEJIe30)
CIIOXHBIX BEIICCTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOja,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M THAPOKCHJbI
92 metamwioB |-llA rpymnm, amomunus, meau (Il), nuunka, xenesa (Il u
I11), okcuapl yrinepona (Il u IV), kpemuns (1V), azora u pocdopa (111
u V), cepol (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBAa BEUIECTB B
9.3 3aBHCHMOCTH OT HX COCTaBa M CTPOCHUS, NPUMCHCHHC BEIICCTS B
3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb IPOTEKAHHS
XUMHUYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBIATh MOJICKYIISIPHBIC U MOHHBIC YPABHCHUS PEaKIIHIA,
B TOM YHCIIE!
10.1 peakiii HFOHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKITUI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
(TpyIim) HeOPraHUYECKHUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMH
11 VMeHue BEIYHUCIIATD (TIPOBOAUTH PACUETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
MacCCOBYIO JIOJIO0 XMMHYECKOT0 JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHYECKUX PEAKIUi U HAXOAUThb KOJIUYECTBO
BEIeCTBa, 00BEM M MacCy pEeareHTOB WIH MTPOTYKTOB PEaKITUU
12 Brnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOII0/IeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUECHUH BEIIECTB
U XUMHYCCKHX SIBJICHHH; yMeHHEe C(HOpMYITHpPOBATh MPOOJIEMYy H
MPEJIOKUTH MYTH €€ PEIICHUs
122 0e3omacHOM pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMU 0e30MmacHOTo oOparteHus c BEIIECTBAMH,
UCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KM3HH, ITPABIIIAMU TTOBEACHHS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOTHON CPEIbI;
MMOHMMaHHe BpeJia (OIMMaCHOCTH) BO3JICHCTBHS HA JKUBBIC OpPTraHU3MBbI
onpeaenEHHBIX BEIIIECTB, croco6oB YMEHbIIICHUS u
MPEIOTBPALIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hanuuue mpakTH4eCKUX HABBIKOB TUIAHUPOBAHUS U OCYILECTBICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
M3y4YeHHEe ¥  OnucaHWe  (U3MYECKHX  CBOWCTB  BEIIECTB;
13.1 03HAKOMJICHHE ¢ PU3NUECKUMH U XUMUUYECKUMU SIBIICHUSIMU; OIBITHI,
WUTIOCTPUPYIOINE MPU3HAKY MTPOTEKAHUS XUMHUECKUX peaKiui
13.2 U3YYEeHHE CIIOCOOOB pa3felieHusl CMece




13.3

13.4

MOJIydYeHUE KUCIOpOoJa M M3Y4YEHHE €ro CBOMCTB; IMOJy4YeHUE
BOJIOPO/Ia ¥ U3YUYEHHUE €r0 CBOMCTB; MOJTyYeHHE YIIIEKUCIIOrOo Ta3a 1
M3y4EHUE €ro CBOMCTB; IMOJYyYEHHE aMMHUaKa M H3yYEHUE €ro
CBOMCTB

MPUTOTOBJICHHUE PACTBOPOB C OINpeAeiaEHHOW MaccoBOW JoJeit
pPacTBOPEHHOTIO BEILIECTBA

135

MIPUMEHEHUE WHIUKATOPOB (;makmyca, METHUJIOpaHIKa u
dbeHondTanenHa) s ONpeaeseHUs XapaKkTepa cpebl B PacTBOpax
KHUCJIOT U LIeJI0oYei

13.6

WCCIIC/IOBAHME M OMNKMCAHUE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3IHYHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METaJNIaMH,
OKCHJIaMH  METAUIOB,  pPacTBOPUMBIMH W HEPaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMU; TOJYYEHHE HEPacCTBOPUMBIX OCHOBAHHMIA,
BBITECHEHHWE OJIHOTO MeETajula JPYruM U3 pacTBOpa COJIH;
uccienoBaHre aM(OTEPHBIX CBOMCTB THUIAPOKCHUIOB ATIOMHUHUS H
IIUHKA

13.7

pelIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM: «OCHOBHBIE KIIACChI
HEOPTraHUYECKNX COCIUHEHHI; «DNEKTPOIUTUYECKAS
aucconuanusay;, «BakHelnne HEMETANIBI M WX COCIMHEHUS»;
«Baknelnme MeTaibl U UX COCIUHEHUS)Y

13.8

14

141

14.2

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  NPU3HAKU
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIbITHS, aTFOMUHHS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

YMeHue:

NpPEJCTaBIATh PEe3yabTaThl JKCIEpUMEHTa B (opMe BBIBOOB,
JIOKa3aTeIbCTB, TPAQUKOB M TAOJIUI] M BBIABIATH SMIUPUIECKHE
3aKOHOMEPHOCTHU

YCTAQHABIMBAaTh  CBA3M  MEXAY  peajbHO  HaOII0ZaeMbIMU
XUMHYECKHIMH SIBJICHUSIMH W TIPOIIECCAMH, TIPOUCXOISIIUMH B
MaKpo- U MUKPOMHpE, OOBACHATh MPUYHUHBI MHOTOOOpa3usi BEILIECTB




INEPEYEHDb 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

11
1.2

[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHUS
UucTteie BemecTBa 1 cMecH. CiocoObI pasziesieHus: cMecei

ATOMBEI H MOJICKYIJIBI. Xumudaeckue 3neMeHThl. CHMBOJBI XMMHYECKHX
OJICMCHTOB. HpOCTLIC 1 CJIOKHBIC BCIICCTBA.

13

14

1.5

1.6

Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XWMHYECKHX DIIEMEHTOB.
CreneHb OKUCIEHUS

3aKOH MOCTOSIHCTBAa cocTaBa BellecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas 10151 XUMUYECKOT0 2JIEMEHTA
B COCIMHEHUU

KonuuectBo BemectBa. Mok, MonsipHass macca. MosisipHbIii 00bEM Ta30B.
B3anMocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

dusnueckue U XMMHUYECKHUE SBJICHHUA. XUMUYECKas Peakuus U €€ MpPU3HAKHU.
3aKOH COXpAaHEHHs MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

2.1

2.2

2.3

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMUYECKHUX JJIEMEHTOB
J.11. MenneneeBa. CTpoeHHE aTOMOB

[lepmonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneesa. [lepuonapl u rpynmbl. @U3HYECKHN CMBICT TOPSIAKOBOTO
HOMEpa, HOMEPOB MEPHUOJIa U TPYIIIbI FTIEMEHTA

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TeEpBhIX 20 XHUMHUYECKHUX HJIIEMEHTOB
ITepnonnueckoii cucremst .M. MeHeneena

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajus, KalblMs (pagdyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCIUHEHHUHA B
COOTBETCTBHUH C TIOJIO)KEHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme
CTPOSHHUEM UX aTOMOB

Crpoenue BelecTna

3.1

Xumudeckasi cBsizb. KoBasieHTHas (TOJiApHAs ¥ HEMOJSPHAs) CBS3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMeHTOB. VOHHas  CBs3b.
Meramnuueckas CBSI3b

3.2

Tunbel KpUCTAITUYECKUX pEmETOK (aTOMHasl, WOHHAs, MeTajuIhdecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTALINYECKOW PEIIETKH U BHAA
XUMHUYECKOH CBA3U

Baxwnerime mnpeacraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl u ux
coeqruHeHus. MeTaibl U UX COEAUHEHUS

4.1

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(conmeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbIe) u
HecoJieo0pa3yoIre; OCHOBaHWU (WIENOYM W HEPAaCTBOPUMBIC OCHOBAHUSA);
KHCIIOT (KUCIOpOACOAepKAalue U OECKUCIOPOJHbIE, OIHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPeIHUX M KUCIIBIX)




Ou3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

4.2 BOJIOPO/1a, XJIOpa, KUCIIOPOJa, Cepbl, a30Ta, pochopa, yriaepoaa, KpeMHUs
@dusnueckue U XMMUYECKHE CBOICTBA MPOCTBIX BEIIECTB-METAIOB: JIUTHS,

4.3 HATpUsl, Kaausl, MarHus M KaJblLus, aJFOMUHUS, Kelle3a. DIEKTPOXUMUUECKUM
Psi1 HAapsDKEHUH METalIoB

44 dusnueckue 1 XMMUYECKHE CBOMCTBA BOJOPOJHBIX COEAUHEHUH HEMETalIOB:
XJIOPOBOAOPOJa, CEPOBOAOPOIA, AMMUAKA
dusnyeckne U XMMHUYECKHE CBOMCcTBa OKcHIOB HemetaiuioB: cepsl (1V, VI),

4.5 asota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). ITonydenune
OKCHJIOB HEMETAJLIOB

46 Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIA rpynn, nunka, meau(ll) u
xenesa(ll, 1). [TomydeHre OKCHIOB METAILIIOB
XUMUYECKUE CBOMCTBA OCHOBAHUH M aM(OTEPHBIX THIPOKCHIOB (Ha IpUMEpe

4.7 TMJIPOKCUOB aJIOMHMHHUA, Kene3a, IuHKa). [losyueHue oOcCHOBaHUN U
aM(pOTEpPHBIX THIPOKCHUIOB
OOmre XMMUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOIHOM,

48 CEpPHUCTOM, cepHovﬁ, a3oTHOH, (ochopHOH, IipeMHPIer)fI, yronLHofUI. OcoOsle
XMMHYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[TomyyeHue KuCIOT

4.9 OO0mue XUMHYECKHE CBOMCTBA cpeHuX coJier. [Tomyduenue comneit

410 [Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJAa, aMMHaKa,
YTJIEKUCIIOTo ra3a B JlabopaTopuu

411 [Tonyyenne ammuaka, CEpHOM U @30THOM KHUCJIOT B MpOMBbIIIeHHOCTH. OO0miue
CocoObI OTYYEHHUSI METAJIIOB

4.12 ['enernueckas cBS3b MEXAY KJacCaMHM HEOPTraHMUECKUX COEIMHEHUI

5 XHWMHYECKUE PEAKLUN

Krnaccudukanys XuMHYECKUX peakuil 10 pa3IM4HbIM IPU3HAKaM: 110 YUCITY U

5.1 COCTaBY YYacTBYIOLIMX B PEAaKIMM BELIECTB, MO TEIUIOBOMY 3(dexTy, Mo
M3MEHEHHUIO CTENeHE OKUCICHUSI XUMUYECKUX JIEMEHTOB

59 TemnoBoit > ¢deKkT XUMHUYECKOM peakluu, TEPMOXUMHUYECKHE YpaBHEHUS.
DK30- U SHI0TEpMUYECKHUE peakinuu. TepMOXUMUYECKHE YPABHEHHUS
OKHCINTENBHOBOCCTAHOBUTENbHBIE peakui. OKUCINTENN U BOCCTAHOBUTEIH.

53 [Ipomecchl  OKUCIEHWS W BOCCTAHOBJICHHS.  ODJEKTPOHHBINM  OamaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIIUU

54 Teopus anekTponnTHdeckor quccounanuu. Katnonsl, aHHOHBI. DJIEKTPOIUTHI
1 HeRJIeKTPOoJUThl. CuiibHbBIE U cl1abble 3JeKTPOauThl. CTeneHb AUCCOHaluU

55 Peakuun I/IOHHOFOHO6MCHa. VYcnoBus npoTekaHus peuaKum?I HMOHHOTO OOMeHa,
TMIOJIHbIE U COKpAIIEHHbIE HOHHbBIE YPABHEHMSI pEeaKIIUi

6 XUMHS ¥ OKpYKaromas cpeaa

BemectBa m Marepuansl B ITOBCEJHEBHOM JKM3HM 4YeloBeKka. be3omacHoe

6.1 UCTIOJIb30BAHUE BEIIECTB M XMMUYECKHUX PEAKIUU B JabopaTopuu U OBITY.
IlepBast noMOIIb IPU XUMHUYECKUX 05KOTaX U OTPABICHUAX
XUMHUECKOE 3arpsi3HEHHE OKpyKarolled cpeabl (KUCIOTHBIE —JOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHUs

6.2 [Ipenenbras momyctumas koHreHTpamus BemectB (I1J1K). Pomp xumum B

pEIICHNH HKOJIOTMUYECKUX mpobrem. YcuieHue mapHUKoBoro 3ddekra,
paspyiieHre 030HOBOTO CIIOS




[Tpumenenue cepsl, a3ota, hocdopa, yriaeponaa, KpeMHHUS U UX COCTUHEHUN B
OBITY, MEIWIMHE, MPOMBINUICHHOCTH U CEJILCKOM Xo3siicTBe. [IpumeHeHue

6.3 METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUN, OpoH3a) B OBITY H
MIPOMBIIITICHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

6.4 [TpupoaHble HWCTOYHMKH YIIIEBOJOPOJOB (Yroib, HNPUPOAHBIN Ta3, HE(Th),
MPOJYKTHI MX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIECHHOCTH
[lepBoHaYasbHBIC TIOHATUS 00 OPraHUYECKUX BEIIECTBaX KAaK O COCAMHECHUSIX

6.5 yriepoaa (MeTaH, 3TaH, STUJICH, alleTUIEH, STaHOJ, TIUIEPHH, YKCYCHAs! KUCIIOTA).
[onsiTne 0 OMONOTHMYECKN BaXKHBIX BEILIECTBAX: )KUPaX, OCJKaX, YIIIeBoJax — U UX
POJIU B )KU3HH YEIIOBEKA

7 Pacuérsr:

7.1 1o hopMysamM XMMHYECKHX COCAMHEHUM

7.2 Macchl (MacCOBOM) JJOJIM PaCTBOPEHHOTO BEILIECTBA B pacTBOPE

7.3 110 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi: 9-if kitacc: 6a30BbIN ypOBEHB: YUCOHHK; 5-€ U3TaHKE, TepepaboTaHHOE
["abpuensn O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3parenbctBo «IIpocBenienne»

* Xumusi: 8-if kiacc: 0a30BbIi ypPOBEHb: YUEOHUK; 5-€ U3AaHue, TepepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiMOHEpHOE 00IIECTBO
«M3parenbctBo «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. I'abpuensu O. C., Bockoborinukona H. I1., SmrykoBa A. B. HacronbHas kaura
YUUTEJIS.

Xumus. 8 ki1.: Meroauaeckoe mocobdue. - M.: Jlpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 11s1 1a00paTOpHBIX OINBITOB U
MPAKTUICCKUX

pabot. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 kinace». M.: poda,
2022.

3. IN'abpuensn, O. C. Meroguueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumus». 8

kimacce / O. C. I'abpuensta. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumus». 9

knacc / O. C. I'abpuensa. — M. : Ilpoda, 2021. — 108.

5. Xumus : TexHonornueckue kapTol K yueouuky O. C. ['abpuensna «Xumus. 8
KJIAce :

Metoauueckoe nmocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. XuMus : TexHosiornueckue kapTol K yueouuky O. C. I'abpuensna «Xumus. 9
KJIAce» :

metoaudeckoe nocooue / JI. . AcanoBa. — M. : [Ilpoda, 2018

7. Xumus. 8 ki1.: KoHTpoabHbIE U TpoBepOUYHbIe padoThl K yueOHuky O. C.
["aGpuensna

«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YuiakoBa u ap. - M.:
Hpoda, 2022.

JTaHHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru T"azeta «XuMus» 1 callT s yauTels «5 uay Ha ypok
XUMHID



http://him.1september.ru Equnas xomekius LIOP: IIpeameTHast KOJUISKITHS
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIE
9KCIEPUMECHTHI:

xumust. Komekmus Poccuiickoro 001meo6pa3oBaTeibHOTO TopTaa
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Beepoccuiickas omummraa NiKOJIbHAKOB TI0 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMusl: 3JICKTPOHHBIA yU4eOHUK IS
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMHUS
http://www.chemistry.ru JluctaniiuonHas oJIuMIIHAAA 10 XUMUH:
TEJIEKOMMYHHUKAITHOHHBIN

00pa3oBaTeNbHbII NPOEKT
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