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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha oOcHOBE (heaepanbHON padoueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIEMIMH TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpaszoBaTeabHbIX opraHu3amnusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIrO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpEeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro  Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM oO0ydeHUs] XUMUU Ha YPOBHE lieNield U3y4eHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpPMHUPYEMbIE XUMHUEHW MPEACTaBICHUS O B3aHMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW JesTEeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIENIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHM XUMHH OOECHedYMBaIOTCS crerupuKon
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHSITHI XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOTro mnoaxoaa K €€ msydeHuro. CoaepkaHue CKIaIbIBa€TCsl U3 CHUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— @TOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNUS,

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

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUA 00 AIEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKU
MOJyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS! U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOITYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NPOUCXOIWUT C NMPUBICYEHHUEM 3HAHUU W3
paHee M3YyYCHHBIX Y4YEOHBIX mpeameToB: «Oxpyxatomuid mup», «buonorus. 5-7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBI. 3a7ayua
y4e0OHOT0 MpeaAMeTa COCTOUT B (JOPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, sS3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B MTOBCEAHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPESTU TaAKUE LIETH, KaK:

— (GOpMHpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciIoBuil, CIOCOOCTBYIOLIUX TPUOOPETEHUIO 00YYarOIIMMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHATBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SBJICHUS
OKpY’KaoIlero MHpa, WCIMOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NeSITEJIbHOCTH;

— (QopmupoBaHue y o0Oyyaroluxcsi T'YMaHUCTHYECKMX OTHOILIEHUH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMeceil.

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

Xumuueckas popmyna. BanreHTHOCTh aTOMOB XUMHUYECKHUX 3JE€MEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHUHN.

DuU3NYECKUE U XUMUUYECKHUE SIBICHUS. XMMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIECTB. XuUMHUYeckue ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTIEHWE U KOHJEHCALMSI BOABI) U XUMHUYECKUX (FOpPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIIOTOMN) SBJICHUI, HAOMI0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pAa3feNIeHHs] CMECE: C MOMOIIbI0 MAarHuTa, (UIbTPOBaHUE,
BBITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OYUCTKH MOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEPKHEBBIX ).

BaxxHelline npeacTraBuTe M HCOPraHUYECKHUX BelIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — a3nmeMeHT W mpoctoe
BemlecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucnopoaa. CrnocoObl
MOJIyYeHHUs] KUCIopoAa B JabopaTOpuu W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIiHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢p(deKT XUMHUECKONW peaklud, TEPMOXMMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BeecTBo. Haxoxkaenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoyueHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4delioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcupapl. Kmaccudukaims
OKCHJIOB:  cosieoOpa3yromirie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

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

Conu. HomeHnknarypa coseil. @U3NYeCKre U XMMHYECKHUE CBOWMCTBA COJICH.
[TonmydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECICHHUE COEP)KaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3IiaMUi OKCHJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paClO3HAaBaHHE M U3YYCHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (BozsmoxxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOICHUE 00PA3II0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcTBOPEHHsS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHNE U3MECHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIENOYEH, U3YUEHNE B3aUMOAECHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METANIAMH, PEaKIUil
HEUTpaNIU3alMY, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOIO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIaccbl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MengeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnonmueckuit 3aKoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux a3neMeHToB JI. WM. Menneneesa. Ilepuonsl u Tpymmsl.
OU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA M0 ero nosuoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

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

3nauenue [lepuoauueckoro 3axkoHa u [lepruoanyueckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpornecchl OKMCIEHUsI U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuui IKCnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAaKLIUN
(ropeHue, peakiu pa3aoKeHusl, COSUHEHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBS3€d MpU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIECIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIe TOHATHS: HAy4YHBIH (akT, THUIIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMepPUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsll, BEUIECTBO, TENO, O00BEM,
arperaTHOE COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Teproguuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUSI, KAIBIUS U UX COCAUHECHUM
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBS3H.

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

Knaccudukaiuys XuMU4ecKuX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOUIMX B PEAKIUM BEIIECTB, MO TeraoBoMy 3¢ dekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
yYpaBHEHUS.

[TonsiTue 0 ckOpoCcTHM XUMHUYeCKOM peakuuu. lloHsTue 006 00paTUMbBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTrne 0 xXumMruyeckoM paBHoBecuu. DakTopBbl,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIIUH. CocraBieHue  ypaBHEHHIl

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HUCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3NEKTPOIUTHYECKON JUCCOUALMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Katnonsl, annonsl. MeXaHU3M IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
XUMUYECKOH cBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB M HEMETaUIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUIEO MAaTEPUATIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOIINX
NPU3HAKKM TNPOTEKAHMsS] peakuid HMOHHOro obOmeHa (oOpa3oBaHuE OcCalka,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUe, pPEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HABaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33]a4.

HemeraJuibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTEeNeHU oKucieHus. CTpoeHne U (pu3nyecKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBHE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YeJIOBEKa. BaxkHelre X10puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE pPEeaKInH, JeXallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cyab(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B Ipupoae. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIoLEl Cpelbl COECAUHEHUSMH Ccepbl (KHCIOTHBIE IOKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHMS.



OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XuMudeckue cBoicTra. KpyroBopot a3ora B mpupoae. AMMHUak, €ro
bu3nYecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Cou aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOoJydyeHHe, (QU3NYECKUe U XUMUYECKUE
CBOMCTBa (0OmMe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenuguvecKue).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOXKIM, 3arps3HEHHE BO3yXa, MOuYBbl U BomoéMoB). docdop, amaoTpornHsie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOWUCTBA, MOJYyUYCHUE.
Hcnonp3oBanue ¢pocdaTroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PUINUECKUE U XUMUYECKHUE CBOMCTBA. AcopOLHus.
Kpyrosopor yrimepona B mnpupoxae. Okcuasl yriepoaa, HUX (U3MYECKUE U
XUMUYECKHE CBOMCTBA, JEHUCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4YeHUE U
IpUMEHEHHE. DKOJIOTHYeCKue MpoOieMbl, CBI3aHHbe ¢ okcuaoMm yraepoaa (IV),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3A1CTBE.

[lepBoHaUaNIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiid B OKM3HM 4eloBeKa. MarTepuaqbHOE €IWHCTBO OpPraHMYECKUX U
HEOPTaHUYECKUX COCAMHEHUH.

Kpemuwuii, ero ¢Qusmueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcuie
kpemuus (IV) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBINUICHHOCTH. BakHelme cTpouTenbHble MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, ene300eToH. I[lpobiembl 6€30MacCHOTO  MCIOJIB30BaHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHUE KAUEeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKkue U XUMHUYECKHE CBONCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3amMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUYECKIX CBOMCTB pa30aBIEHHON CEPHON KUCIIOTHI,
IpOBEJICHNE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
NpPOTEKaHUs, O3HAKOMJICHHE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPUAIOB), 00pa3liaMi a30THBIX
U pocopHbIX yAOOpEeHHUH, NodydeHue, coOupaHue, paclo3HaBaHUE U M3y4eHUE
CBOICTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-uOH W H3yYEeHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPUAIIOB), HW3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJyYEHUE,
coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKUCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIHUEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJa4 Mo TeMe «BaxHeWlne HEMETauIbl U X
COETUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTayuioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounbie MeTambl: nonoxkeHne B [leproanueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIpuMeHeHue WIeNOYHBIX METAIOB M HX
COEJIMHEHUMH.

[Ilenoyno3emenbHblE METaUIBl MAarHUM W KaJbLUHW: TOJOXKEHUE B
[lepnognueckon cucreMe xumuueckux anemMeHnToB 1. . Menneneesa, ctpoenue ux
aTOMOB, HaXOXAEHUE B pupoae. PU3nuecKre U XUMHUYECKHE CBOKWCTBA MarHus U



KaJiblusl. BaxkHeiire coefuHeHus Kanblus (OKCU, TUAPOKCHI, comn). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoEHHE aTtoma, HaxXOXAcHUE B mpupoae. dPusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBAa OKCHAA M THIPOKCH]IA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJAeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (11) u xenesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIuii Ha MOHbI: MarHus, KaJabllHs, A JIOMUHUS, ITUHKA, Keme3a (1)
u xenesa (II), menu (II), HabGmromeHHMEe M omHMCaHUE IPOIECCOB OKpAIMBAHUS
MJJaMEHH WOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieI0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7a4d 1o TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas TOomycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Pons xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mescnpeomemmnoie ceazu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TAK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHbBIE MOHSATHSA: HAY4YHBINM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, MapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOsTHUE BEILIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas]
peméTKa, CruiaBbl, (U3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUSI, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/Ibl, MOJIE3HBIE
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOYYCHHS XHMHUU B CIAWHCTBE YYCOHOU M
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoT4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHMMAaHUS 3HAYEHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMaIMEil o
IIEPEIOBBIX JOCTHXKEHUSAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUJIaX MEKIMYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIIEA0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIIEPUMEHTOB,
CO37IaHUH y4EOHBIX MMPOEKTOB, CTPEMIJICHHSI K B3AUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIITU
B MPOIIECCE ATOM yueOHOM AeSTEIHPHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYIKH CBOMX TOBApUIIEH C TMO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MOCIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJCTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MNPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMBIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTyPbl 310POBbSI:

OCO3HAHWE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICICTBUN W
HEIMPUSATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBuid O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKMMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TpPyA0OBOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuii U Tpyaa pa3IudHoOro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOPECCHOHATBLHOM Cpejie;

6) PK0JIOTrHYECKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHHMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuWJI 0€30MMaCHOTO MOBEICHUSI PU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIO, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJEM U MYTeH HUX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeTanmpeaMETHBIX PpE3yJbTaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYYHBIC TIOHITHS (3aKOH, TSOPHS, TPUHITHII,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JAPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O IEJIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHWS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTHUBHBIC, JCTYKTUBHbBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIeCCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYecKas (opMylia W YypaBHEHHUE
XUMHUYECKON PeaklMi — MPH PEIICHUHN yY4eOHO-ITO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MIPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI 151 (JOPMUPOBAHUS TUIIOTE3BI 110 TIPOBEPKE
MPABWJIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NMPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ynbTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpoChl NMPHU MOUCKE U 0TOOpe
UHPOPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUIS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IINYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOWpaTh ONTUMANBHYIO (DOpMY MpeAcTaBIeHUS UH(pOpMaLUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAJIM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMALUIO O BIUSHUHU NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auajiora 1 (WIK) TUCKYCCUH) IO CYIECTBY
oOcyxnaeMoi TeMmbl, (OpMyIMPOBaTH CBOM TNPEMJIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHUS MTPEJIOKEHHOM 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  IOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
71a00paTOpHOI pabOTHI O HUCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBaHUS
no3uuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIHWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENEHATh LENH JACSITENbHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOUpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISTh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEWCTBUM NPU BBINOJHEHUH 33JaHUM C YUYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NeucTBUM, crnenupudecKkue Uil TPeAMETHOM oOmactn «XUMHUS», BHUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

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

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHYECKasl peakuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSA3b, WOH, KaTHOH, AaHWOH, pPACTBOpP, MaccoBas [JOJis BEILIEeCTBa
(MporieHTHAs! KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBJIieHHs (popmMmyr
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIEHHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIca I[lepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNbIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx odaementoB I .
MeHnieneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YUCiIo 3JIEKTPOHOB U
pacrnpezielieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYIHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMEeHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATeTHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3alUIo, KilacCUu(PUKAIMIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOWMCTB
BEIIECTB M XHUMHYECKUX pEaKIil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HaHWs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICTIEHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOM MOCY 101 1 1a00paTOpHBIM
o0opyZ0oBaHMEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHYECKHUX OTBITOB IO MOTyYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIIOpOJa), TPUTOTOBICHHIO PACTBOPOB C OMpeAeNEHHON
MacCoOBOM J0Jieli pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHON(PTAICUH, METUIOPAHK

U pyTHeE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCcKasi CBsI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  DBJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKITUH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (koBajIeHTHaH, HOHHAas,
MeTaJlTnyecKas ), KpucTtaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKINH, MPEACIbHO JIOMYCTUMAas KOHIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COeIMHEHUH 1o (opMynaMm, BHUI XUMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIMYecKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAax HEOPraHUYECKUX COCAUHEHUM, TUI KPHUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHMMAHMWE: OINHMCHIBATh U XapaKTEPU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoi CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
paziuuath TMOHATHUS «rJ1aBHas mnoarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOPHIE UMEIOTCS B IEPUOIMIECCKOM TaOIHUIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U paclpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpeaenax MallbIX MEPHOJ0B U
TJIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMIME U CHCHU(DHICCKHEC XHUMHUYCCKHC
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMNHCAHUEC
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBJISITb YPABHEHUS DJICKTPOJUTUYECKOM JHUCCOLMALMMU  KHUCJIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMEHa, ypaBHEHUS PEaKIUid, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OanaHca ATUX PEaKInid;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo 3jieMeHTa 1o ¢GopMmylie COeIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIuy;

COOJTI0IaTh TIPABMIIA TTOIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeIeCTBaMU B
COOTBETCTBHM C HHCTPYKIUSMH TI0 BBITIOJHEHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka U yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEILIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUJI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMH MBICIUTEIILHOU JIEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3AIIHMIO, BBISBIICHUE IPUUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakinii, C€CTCCTBEHHO-HAYYHBIC METO/ABl IO3HAHUS — HaOIIOICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHUYECKOE ITJNTAHUPOBAHHUE

8 KUJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3jiejioB u dueKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK

' MPAKTUYECKOU IESITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemrecTBa 1 XuMHU4ECKHE 15 1 bubnunorexka LIOK

' peakunu https://m.edsoo.ru/7f41837¢c

Hroro no pazaeny 20

Pa3nes 2. Bakneiimme npeacTaBuTe Il HCOPTaHHYECKHUX BeLIECTB
)1 Boznyx. Kucnopon. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
’ Bonopoa.Ilonstue o kucnorax 2 | bu6nunorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmnoreka IIOK

’ OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 1 | bubmmoteka IIOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenaeneeBa. CTpoenne aToMoB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuumn



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

[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema - bubnunoreka LIOK
XHUMHYECKHX djemMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHne aToma

2 | o 8

https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
ViToro mo paszeny 15 bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 | bubnmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMALIHSL. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 UX coeNHEHUS
)1 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 | bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemMeHToB VIA niel. Cepa u e 6 bubmmorexa [TOK
’ TPYHIBL. L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapaKTepruCTUKa XUMHIECKUX
2.4 sanemeHToB IVA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro mo pazaeny 25



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

Pa3gea 3. Meraibl M UX cOeIMHEHUSA

bu6nmmoreka [IOK
1 7 4
3 Obmpe croiicTBa MeTaIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 QKHCEHIIINME METAJIbl MU UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KHU3HU YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IIVIAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
| [Ipenmet xumuu. Ponb xumuu B 1 bu6nmmorexa [IOK
’KM3HM 4esloBeKa. Tela u BelecTna https://m.edsoo.ru/ff0d210c
) [lonsTre 0 MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI ! bubmmoreka [JOK
oOparieHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa U cMech. CIocoObl | bubnmorexa LIOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6nunorexa LIOK
6 ATOMBI U MOJIEKYJIbI 1
y https://m.edsoo.ru/ff0d2a6c¢
7 XUMUYECKHUE AIIEMEHTHI. 3HAK1 | bu6mmoteka IIOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa [IOK
p Hl https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomotexa LO

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK

10 X e . Bane
umieckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OtHOcHUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecTBa. Moiib. bubnunoreka LIOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa HOK
» YPaBHED https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Krnaccudukanus XumMuueckux
18 eaKuui (CoeAMHEHNUs, PA3JI0KEHUS bubmmorexa LIOK
peaxi A - P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONIETUCT O6ogﬂI eHHe U bubmmorexa [TOK
H AT IEI https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [IOK

«BelecTBa 1 XUMHUYECKHUE pcaknuun»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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Boznyx — cmecsk razos. Cocras

bubnunoreka LIOK

21 .K — nJIemMe
BOSYRA, RHECIOPOIL —— SHEMERT | https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMMHUUECKHUE CBOMCTBA
22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAta (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI oTy4eHUsT KHCIIOPOia B
23 71a00paTOPHUH U IPOMBIILICHHOCTH bubmorexa [OK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIMIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 o a, CII0COOBI lro bubmorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4cda
MPEAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmmorera [OK
7 P o https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY»
7 Bonopon — anemeHT u nmpoctoe bubmuoreka [IOK
BelecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
)3 dOu3nuecKknue U XUMUYECKHE CBOMCTBA bubnmorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa LIOK
29 IlonsTHE O KMCIIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[TpakTuyeckas padora Ne 4 o Teme

bubnunoreka LIOK

31 «ITomyuenne u cobupanue BogOpoIa
7 . P AOPOE, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €r0 CBOHCTBY
1 MomsipHblii 005EM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brerancienus 00bEMa, KoJIMuecTBa
33 BEIIIECTBA ra3a I10 €ro M3BECTHOM bubmorexa OK
0 MY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 aBHCHHUIO PEaKIMHM Ha OCHOBE bubmorexa HOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIIICHUN ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubnuoreka [{OK
HHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTens.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBopbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAeIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHast pabora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KiIacCupUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
4 OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocraB, kinaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
(cp ) P bubnuoreka [{OK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
['eneTndeckas CBSI3b MEKIY
48 KJIaCCaMU HEOPTraHUYECKUX brbmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U cCUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonrtponsHas pabora Ne3 o reme
| bubnunoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coeqnHeHnH"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMHYECKHUX A1eMeHTOB. [loHsiTHE O bubmmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJIHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
50 [lepuoanueckas cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. . https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuonml, IPyIIIEL, IO 11 Bubmiorexa OK
P > TPYTUIRL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000J10UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [IOK
pHOA https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NIPAKTUKU. [I. bubmmnorexka HOK
N. MenneneeB — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuoteka [JOK
58
XUMHYECKHUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 HNonnas xumMudeckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bu6muoreka [JOK

CBs3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubnmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Crenen, oKHCeHI ! https://m.edsofru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC | bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
bubmuorexa [IOK
64 OKuCIUTEN U BOCCTAHOBUTEIIH 1 hitps://m.c dsoc%.lru 100adb076
Kontponbnas padota Ne4 o teme
65 «CtpoeHue aroma. XuMu4eckas 1 bubmroreia LIOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBublit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01meHne u | Bbu6motreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O60611eHNE U | bubmuoreka [IOK
cHCTEMaTH3aINsI 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB IT1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[Tepuonuueckuii 3aK0OH.
| [Tepuonuueckas cucrema | bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
. bubnuoreka [{OK
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB
3 Knaccudukanus 1 HOMEHKIATypa | Bbu6moteka [JOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBS3U U THITBI | bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme
5 «[ToBTOpEHUe u yrnyonaeHue | |
3HAaHUI OCHOBHBIX Pa3/elioB Kypca
8 kacca»
6 Knaccugukanus Xxumuaeckux | bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU
7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
g IlonsaTne 0 XUMHUYECKOM 1 bubnunorexa LIOK

PaBHOBCCHU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYECKOM pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

paBHOBECHs
9 OKucIuTeNnbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIE pEaKLINU https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTUYECKOIN
10 nccorranuu. CHIbHbIE U ci1a0ble Bubmaorexa ITOK
8 HHATLIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIINi Bubmiorexa OK
yp peaxl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa HOK
pel . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIMAIITT
14 IlonsTue o rmapoanse cojei bubmmorexa OK
P https://m.edsoo.ru/00add9d4
s O06o011eHne U cucTeMaTUu3aIus bu6mmoteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Pemienne 3KkciepUMEHTAIILHBIX bubmotexa HOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padorta Ne2 o teme
17 «INEKTPOTUTHYECKAS bubnmoreka [JOK

https://m.edsoo.ru/00addecO
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OO01mmast xapaKTepuCTHKA TaJIOTCHOB.

18 XyMUUYecKre CBOMCTBA Ha PUMEPE bubmorexa [IOK
p p https://m.edsoo.ru/00addfe?
XJopa
Xnoposogopoa. CojissHas KHCIIOTa,
19 nggquKHS CBOICTBA, IIOJIYUYCHHE bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHne CONSIHOM KHCIOTHI bubmmorera OK
yi . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boluucnenus no ypaBHeHUSIM
. bubnuoreka [{OK
21 XUMHUYECKUX PEaKIUH, €CIu OJ1H
https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

” OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.

3 Haxosxxnenue cepsl u eé bubmuoreka [JOK
COEAMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKWCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

P P P bubnuoreka [{OK
24 ¢bu3nyecKkrue 1 XuMHUYECKHe
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckre 1 XUMHUECKHUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE
XUMHUYECKUE PEaKLUU, JIeKAIIUE B
26 OCHOBE ITPOMBIIIJIEHHOTO c1Iocoba bu6muoreka [IOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKPYKAKOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBoOi 101U

bu6nmoreka [IOK

27
BBIX0/1a IPOAYKTa peaKkLnu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa JIEMEHTOB
VA-rpynmsl. A3or,

28 aCIIPOCTPAHECHUE B IPUPOIE Bubmaorexa ITOK
pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
¢busnveckre 1 XUMHUYECKHE
CBOMCTBA
AMMHaK, ero GpU3nYecKue u

. bubnuoreka [{OK
29 XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[Tonyuenne aMMHaka, U3ydeHue bubmorexa HOK
s » 13YH https:/m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nvdecKkue u bubmuoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHWUS B KQ4€CTBE MHUHEPAITbHBIX

32 oOpeHnil. XMMHYECKOE bubnuorexa [IOK
YAODPCHIH. 5 hitps://m.cds0o.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUIMH a30Ta
®ochop. Okxenpg pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne " bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHNE
34 Hcnonb3oBanue GocaToB B bu6muoreka [IOK

KaueCTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynobpenuii. 3arps3HeHme
MIPUPOJIHOM cpenbl hochaTamu

Yraepon, paclipocTpaHEHHE B

35 npupojae, Gu3nIecKue u bubmmorexa [JOK
pHpoe, . https://m.edsoo.ru/00adfd9c
XUMHYECKHAE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
U XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKUE IIPOOTIEMBI bubnmorexa LHOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
bubnuoreka [{OK
37 VYroapHas KUCIIOTA U €€ COJIH
https://m.edsoo.ru/00ac006¢
[IpakTuueckas pabora Ne 4 o Teme
33 "[lostydeHue yrieKuciioro rasa. bubnuorexa [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
p m https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YTIIepo/ia
bu6nunorexa LIOK
40 Kpemunii u ero coequHEeHHUS
p A https://m.edsoo.ru/00ac080a
ITpakTruueckas pabora Ne 5.
A1 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aj1a4 110 TeMe «BakHenme https://m.edsoo.ru/00aec0bf2
HEMETAJUIBI U UX COEINHEHU
KonTponbHas padora Ne3 mo teme
. bubmuorexa [{OK
42 «BaxHelIme HeMeTaJIbl U UX

COCOAUHCHU A

https://m.edsoo.ru/00ae0e18



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uloB. MeTajuinieckas CBsi3b U

bubnunoreka LIOK

43
METaJUInYecKas KpUCTaJinyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJVIOB
XHUMHYECKHE CBOMCTBA METAJIOB.
44 OIEKTPOXUMHAYECKUHN PO buGnuorexa [IOK
p . p https://m.edsoo.ru/00ael1156
HanpsHKEHUNA METaJIOB
OO6m1re crnocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 10 YPaBHEHUSIM XHUMHYECKUX bubmorexa HOK
yp . https://m.edsoo.ru/00ael156
peaKIuii, €CJiv OJIMH U3 PEareHTOB
COJICPKUT MPUMECH
46 IToHsTHE O KOPPO3UHU METAIIIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIJIBI
m https://m.edsoo.ru/00aec14b2
43 Okcuabl ¥ THAPOKCUBI HATPUS U bubmuoreka [JOK
Kajausa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeENbHBIE METAILTBI — bubnuoteka [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxuelinme coeqMHEHNS KaJIbIIH bubnuorexa [IOK
a https://m.edsoo.ru/00ael5¢8
51 O000I11IeHIE U CUCTEMATHU3aIHs
3HAaHUH
57 JKEcTkocTh BOABI M cIOCOOKI €€ bubnunorexa LIOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1886
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[TpakTuyeckas padora Ne 6 o Teme

bubnunoreka LIOK

>3 “XGCTKOCTB"BOHH 1 METOJBL e€ https://m.edsoo.ru/00aelae8
YCTpaHECHUS
54 PN — bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U Bu6mumoteka [JOK
TUApoOKCcUIa https://m.edsoo.ru/00aelc64
56 Weeso bu6nmmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcubl, TUIIPOKCUIBI U COJIU bubnnoreka [JOK
xenesa (I1) u xxenesa (1II) https://m.edsoo.ru/00ae35e¢6
53 O00011IeHIE U CUCTEMATHU3AIUS
3HAHUU
[IpaxTuueckas padora Ne 7.
Pemienue skcnepuMeHTaIbHBIX bubmmoreka [JOK
59 .
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COETUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHToB JIaH B 30BITKE WIN bubmmnoreka HOK
COZEPKUT pUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH
Kontponbnas padota Ne4 o teme
62 «BaxxHemme MeTaIbl B UX

COETMHEHUS»
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63 BemiectBa u marepuassi B | bubnmoreka [JOK
MOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE | bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn | bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O000IICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01IeHnE 1 | bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U | Bbu6moteka [JOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOINUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Y4eOHUKU:

1). Xumus. 8 xnacc: yueonuk/B.B. Epemun, H.E. Ky3pmenko, A.A. /Ipo3mos,
B.B. Jlynun; nnog pegakiueit B.B. Jlynuna — 11- e uzna., crepeorun. — M.:
[Ipocsemenne, 2021. — 287, /1/ c.,umn.

2) Xumus. 9 kiacc: yueOnuk/B.B. Epemun, H.E. Ky3smenko, A.A. JIpo3nos,
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[Ipocsemenune, 2022. — 287, /1/ c.,umn.

3) Xumus. 10 xnacc: 6a3oBbiii ypoBenb yueouuk/O.C. I'abpuensia, U.T.
OctpoymoB, C.A. Cankos; — 5- € u3z., crepeotur. — M.: IIpocsemenue, 2023. —
128, /1/ c.,\m.
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Ky3bmenko, A.A. Hdpo3nos, B.. Tepenun; M.: IIpocsemienue, 2023. — 446, /2/
C.,uJ.
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(Poccuiickuii yueOHUK)

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

YueOHBIC TOCOOUA:

1) Xumus. 8 knacc. KonTposiabHbie U IpOBEpOUHbIE paboThI K yueOHUKY B.B.
Epemuna u ap. «Xumus. 8 kimace» yueOnoe nocooue / B.B. Epemun, A.A.
Hposznos. — M.: [Ipoda, 2020. — 159, /1/ c.-(Poccuiickuit yueOHHK)

2) Xumus. 9 knacc. KoHTposibHbIE ¥ TPOBEpOUYHbIE pabOThI K yueOHuky B.B.
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—222,/2/c.



4) Xumus. 9 knacc. KonTponbHbie U TpoBepoyHbIie padboThl K yueOHuky O.C.
INabpuensaa « Xumus 9 knace»: yaeoHoe mocodue /O.C. I'abpuernsn, [1.H.
bepeskun, A.A Ymakosa u ip. — 3-e uzn., crepeotun. — M.: JIpocda, 2015.
— 236, /4/c.

5) Xumus. YraoyOneHHbid ypoBeHb. 11 knacc. KoHTposibHBIE pabOTHI K
yuebnuky O.C. I'abpuensina, I'.I'. JIbicoBoil «XuMus. YTi1yOJIeHHBIH
ypoBeHb. 11 kmace» yaednoe mocodue /O.C. 'abpuensn, JI.M. Acanosa. —
M.: Jlpoda, 2016. — 96 c.,- un.,8 BKIL.

6) Xumus. 10 knacc. Kontposasabie padboTsl k yueOnuky O.C. ['abpuensna,
I'.I". JIeicoBo# «Xumus. ba3zoBeiil ypoBenb. 10 kiaccy» yueOHoe nocodue
/O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u ap.- Ne-e us.,
crepeotuil.,. — M.: Jlpoda, 2018. — 253, /3/c.,- (Poccuiickuil yueOHUK)
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«Xumus. Yrinyonennsiii ypoeHsb. 10 kinace» yuedHoe nmocodue /O.C.
I'abpuensn, C.A. Cnaakos, A.M. banapy. — M.: llpoda, 2016. — 80 c.,-
WJI1.,8 BKII.
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O.C. I'abpuensna «Xumusi. bazoserit ypoBens. 11 kinace» yuebHoe
nocobue /O.C. I'abpuensu, [1.H. bepe3kun, A.A. Yiakosa u ap. — 3-¢
U3]I., CTEpeoTHIL., . — M.: [lpoda, 2015. — 220, /4/ c.- nn.
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