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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha oOcHOBe denaepaibHOM paboyell mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIBHOE MIPEAMETHOE COJIepKaHueE,
IpeayCMaTpUBaET pACIpEAeNIiCHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE I1O
pazienaM M TeMaM MpPOrpaMMbl O XUMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMxcs, OMNpPEAeNSeT BO3MOXKHOCTU TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTElIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHUsl.

3HaHUWE XUMHHM CIYKUT OCHOBOM it (OPMUPOBAHHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHAIBHON I'PAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTEeCTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepXaHusl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OPraHuYeCKON XUMUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpencTaBieHUd 00 AIEKTPOTUTHYECKOW TMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OJMIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YpPOBHSI K JPYyrOMY, BBINOJHSAS (QYHKIMM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKON COCTABIIAIOLICH HAyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHM NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHHM TPOUCXOAUT (QopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJIU, KaK:

— (dopmMupoBaHHE MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATENbHOM JESATENIbHOCTH, HAayYHbBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATh SIBICHUS
OKpY’KaIoIlIer0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHOM JXU3HU U
TPYZIOBOU IEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
11e71eco00pa3HOTO TOBEJCHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEJSIX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOJTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHuUs.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HM3YyUYEHUsS XHMHUM Ha YPOBHE
OCHOBHOT0 00111€T0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumuu. Posib XUMUU B KU3HMU YelOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UWCTHIC BEMIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJbI. XHUMHUYECKHE JJIeMEHThl. CHMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAst Macca. MaccoBas ol XMMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHCJAa CTPYKTYPHBIX €AWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHUH.

du3nyecKre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakusd U e¢ MPU3HaKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxarus
XUMHUYECKUX peaKIHil (COeqMHEHMS, pa3JIOKEHUS, 3aMEIeHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYOM, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTopHbBIM O00OPYAOBaHUEM, U3YUEHUE U OINHUCAHUE
bu3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTON) SBIEHUH, HAOII0IeHUE 1
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XWMHUYECKUX peakiuii (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOJEHCTBHUE Keje3a ¢ pacTBopom coiii meau (11),
U3yYeHHE CMOCOOOB pa3eNieHHss CMEeCei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIApUBaHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNE OUYNCTKH TOBAPESHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacCChl, CO3JaHHE MOJENieH MOJICKY
(IIapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — smeMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B TpupoAe, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue kucmopoma. CmocoObI



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib U MeETaH. 3arps3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosnyuyeHust. Kucmorel u comnu.

MonsipHbiii 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B )KU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kmaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NUYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctu wmetamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

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

['eHeTnyeckas CBSI3b MEKY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUIM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEACIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaileHus TopeHus: (Mokapa), O3HAKOMJICHHE C O0Opa3llaMu OKCHUIOB U
OMHUCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMozencTBUe Bojopoaa ¢ okcujaom menu (II)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE O0Opa3IlOB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, TPUTOTOBICHHE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAHUE BHICOMATEPHUANIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C METaulaMHU, pPEaKkUMi HEUTPAIM3aLMM, IIOJYyYCHUE HEPACTBOPUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeseeBa. Ctpoenue aroMoB. XHMHYECKasi CBf3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(POTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
[Iepronnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. PHU3NYECKUH CMBICH IOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnomnueckonn cucremnl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (MOJISIpHAss W HENOJISIPHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C PpacTBOPAaMHU KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanus MexXnpenMeTHBIX CBsi3eH IMpH W3y4YEeHHMM XUMHUH B 8 Kiacce
OCYILECTBIISIETCSI 4epe3 HCIOJIb30BaHHE Kak OOIIMX eCTeCTBEHHO--HayYHBIX
HOHSATHUH, TaK U MOHATUH, SBISIOMUXCS CUCTEMHBIMU Uil OTJCIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATH: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, AaHaJlu3, CHHTE3, KJIacCUpUKAIMs, MEpUOJUYHOCTh, HAONIIO/ICHHE,
AKCIIEPUMEHT, MOACTUPOBAHNE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

duszuka: Mmarepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJIa, SJCKTPUUECKUN 3apsii, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKHe BETHYMHBI, €IUHULIBI
U3MEPEHMS], KOCMOC, IIJIaHEThI, 3BE3/1bl, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMbI€, TOTITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKasI PeaKLMs

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJIOB, Kaldsl, KalblUs H UX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHUIbI XMMHYECKOW CBA3U. THUNBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAJNIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIIIECTB.

Knaccudukaiys XUMUYECKUX PEaKIUi 110 pa3IMUYHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEMIECTB, MO TEIwioBOMYy 3(dekTy, 1o
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YPaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 XuMruyeckoM paBHOBecUU. DaKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIMTEJIbHO-BOCCTAHOBUTEIILHOM peaKiuu. CocraBienue YpaBHEHUM



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMIA C  HCMIOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS NMPOTEKAHUS PEAKIUH HOHHOTO 0OMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTra U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiHu
OT BO3JICUCTBHS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE BJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U  COoJIed
(BO3BMOXKHO  MCIIOJIb30BAaHME BHJEO MaTepUaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUM HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKHue CBOMICTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMH). XJIOPOBOAOPO/I.
ConsiHast KucioTa, XMMUYECKHE CBOMCTBA, IMOJydYEHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHusi. CTpoeHue u (pU3MYecKue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoilictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHEe cBOMCTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XUMUYECKHE pPEaKluHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YEHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCIOThI. COJIM CEpHOI KUCIIOThI, KAUECTBEHHAs! pEaKLUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapaktepucTuka 31eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHenue. Cou aMMOHUS,
X QU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMU4eckoe 3arps3HeHUE OKPYKaIOIIEeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIeCKUe U XUMHUIECKHUE CBOICTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00OPEHUM.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTJIEpoHd,  auIOTPOITHBIC
Moau(dUKALIUKM, paCpOCTpaHEHHWE B MpUpojae, (U3NYECKHME U XUMHUUYECKHUE
cBoiicTBa. AncopOrus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJyYeHUEe U TMPUMEHEHUE. DKOJOTUYECKHE MTPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MNapHUKOBBINA
addekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
NMoJIydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, TMPUPOJIHBIN Ta3, HEDTH),
MPOIYKTHI WX TmepepaboTku (OCH3WH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsaTre 0 OMONOTHYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupoje. OOmue mpeacTaBlieHus 00
okcune kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxkHeline cTpouTeIbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpaKaIOIIHUE (PU3NYECKHE M XUMHUYECKHE CBOICTBA
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBAHUS caxapa IO JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOMN CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (ochopa M HX COEAUHEHHH (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHakKa, I[POBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKAHMUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIOB), W3y4YEHUE MoOJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIYYEHUE, COOMpaHue, pacro3HaBaHWE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLIMUEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCTUHEHUS.

MeTasuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepuommueckoy cucreme xumuyeckux diemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaJUIoB. MeTayundeckasi CBsI3b U
METAJJIMYECKasi ~ KpUCTA/UIMYecKas  pelI€Tka.  DJIEKTPOXUMUYECKUU  pAall
HaIpspKeHUN MeTaiioB. u3znueckue U XUMHUECKHE CBOMCTBAa MeTaiioB. O0mue
crocoObl ToydeHus: MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepmoanyeckoil cucremMe XMMHUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpusi U kanus). OKCUIbl U



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXJIeHHE B IIpupojic. Pusnyeckue 1 XMuMUYECKUE CBOMCTBA MAarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKIeHHE B mnpupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcuibl, ruapoKcuabl U conu xenesa (1I) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyUYEHHE  PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXXHO  HCIOJB30BAHWE  BHUJAEOMATEpPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (III), meau (1), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxkueime
METaJUIbl U KX COEUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBsa m Marepuanbl B ITOBCEIHEBHOM KWU3HM YeEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momomrs npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyKaroueh cpenbl (MpeaenbHas IomycThuMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
po0Iem.

Xumuueckuii IKCnepumenm:

H3yueHHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKalMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
DKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMTAPHUKOBBIN
a3 (deKT, TEXHOIOTHS, MAaTEPHAITHI.

®usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaEMBbIE, TOTLIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS MPOTpaMMbl OCHOBHOTO OOIIETrO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJIEHUS W CIOCOOCTBYIOT IpoIieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMH 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue onbiTa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTPHOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAaHUS 3HAYECHUS XUMHUYECKON HAyKH B IKU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAJETh JOCTOBEpHOW HH(MOpMaIuen o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAIBbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4eOHOU NeSITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHHWE M TIOCTYNKH CBOMX TOBAPUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pPEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBJISIOIIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPUPOIbI, B3aMMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEJbHbIC MOTHBBI, HAIPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB W SIBJICHUIA,
MO3HABATENIbHON, WH()OPMAITMOHHOM W YHUTATENbCKON KYJIbTYpHI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM pa0OThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcaMOOOpa30BaHUIO, TMPOEKTHOW W  HCCIIEJOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 KHU3HH, OCO3HAHHME MOCIEACTBHMA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTH COOJIONIEHUs TpaBWiI OE30MacCHOCTH TMpPU  OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO TpoPeccruil U Tpyaa pa3IudyHOTo poja,
YBAXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C yUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIICHHE K NPHUPOJAEC KaK HCTOYHHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI
B cocraBe wMeTanmpeaMETHBIX PpE3YJbTAaTOB BBIJICISIOT 3HAUYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYLIECTBICHUIO Y4eOHOMU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSITHSAMH), WCIIOIH30BATH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMHU H3yUCHHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIIOIh30BaTh MOCTABICHHBIE BOIPOCH B KaueCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMK W TIPOBEICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, GopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TIOJYy9aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSTh Pa3IudyHble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO HMCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh W AaHAJIM3UpPOBaTh B IIpolecce YYEOHOW U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Jauainora W (WiM) AUCKYCCHUHU) IO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELICHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUH, OIpelNeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBINIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPEEsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BRIOUpaTh Harbosee 3pdeKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBISATh WJIM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 3aJaHUM C Yy4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, ITpeijiaraéMble B YCIOBUU 3aJJaHH.

HNPEIMETHBIE PE3YJIBTATDBI
B cocraBe mnpeAMETHBIX pe3yJabTaTOB IO OCBOEHHUIO 005S3aTEIbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oIHOpOIHAs M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUUYECKas peakius, Kiaccuukanus peakluid: peakiuu
COCMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUnU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolieHTHAs! KOHIICHTPAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJICHHS (HOpMYyT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIACCy COEAMHEHHM MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHa ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas nmoarpynmna (b-rpymnma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuoanueckass cuctemMa Xumudeckux odgemeHToB [ U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, 00Iee YUCiIo dIEKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKHUX MPEBpAIICHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEpPALM MBICIUTEIBLHON JIEATEIIbBHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHue, CHUCTEMaTU3alnI0, KIAacCU(PUKALUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIEN0OBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
Ja00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TO TMOJIYYECHUIO H COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
MJIAHUPOBATh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO MHIUKATOPOB
(;makmyc, henondTarenH, METHJIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJCEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKi[usi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOpP,  AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEaKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEImETKa, KOpPpO3Us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMpEeAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONB30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, WMOHHAsA, MeETaJuUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep cpebl B
BOJIHBIX PACTBOpAaxX HEOPTraHUYECKUX COCAUHEHUW, TUM KPUCTAIUIMYECKOU
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh U XapaKTEpH30BaTh
tabnmnunyio Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas noxarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbsie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPHUOJUYECKON Taldiume, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHYECKHUX
JMIEMEHTOB (COCTaB M 3apsij sApa, OOIIee YHCIO DJIEKTPOHOB U
pacmpesieieHue HMX MO0 3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenaesax MallbIX NMEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIICCTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIECTB, MOJATBEPKIAs OMHCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHCHHS pEaklui, MOATBEPKAAOIIUX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHMSI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYECHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTOo Trasa);

NPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMUSI-,
MonMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIMI0, BBISIBICHUE
IPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIT WM3YYCHHUS CBOWCTB BEIICCTB M
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kucinorax g | bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 1 bubmuorexa [{OK

HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n u3ydeHusi  oOpa3oBaTe/ibHbIE
pecypcsbl
| [Ipeamer xumun. Poib Xumuu B KU3HA bubnnorexa [HOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOIaX O3HAHUS B XUMUU bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI bubmorexa HOK
y https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA bubmmorexa [OK
P . https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAas Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubnmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 naGopaTtopuu ZILIH OMLIH_UIGHI:;{OCTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI lro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " €O
TUITHE © ICHCTOTAx 1 cobix https:/m.edsoo.ru/ff0dS50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasza o ero M3BeCTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
vbap pealtiiit i https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOuU3nIecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstae 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas bubmorexa LHOK
B pacTBOpEL. https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKaIIUs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
. P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cCOCTaB, KJIacCU(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHUN
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9¢ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX 31eMeHTOB. [loHsiTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii buGnnorexa LIOK
https://m.edsoo.ru/00adabbc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YE€CKOT0
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
39 MonHas xumueckas CBAse https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XMMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYeCKast bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Creneip okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakunu https://m.edsoo0.ru/00adb076
64 OKuCIUTEIN 1 BOCCTAHOBUTEIH bubmorexa [JOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuotexa [JOK




«CTpOGHI/IC aroma. XUMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHeIil ypok. O000ICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue u | bubnumoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O60011cHIE 1 | bubnunoreka [JOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubmmorexa LOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux 1 bubnnoreka [JOK
peaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
8 @DakTOopBbl, BIUSIOLIAE HA CKOPOCTh 1 bubmmorexa LIOK
Pl . p https://m.edsoo.ru/00adc28c
XUMUYECKOU PEaKLUU U MOJIOKEHUE




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN bubnnorexa LIOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
14 ITonsaTue o ruaponause coiei bubmmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3aa4y»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIIUS bubnnorexa LIOK
P & HHATH. https://m.edsoo.ru/00addec(
XUMUYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYy4YCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «TonyyeHne COITHON KUCIOTHI bubmmorexa [IOK
YHCHHE oM ’ hitps://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MOJIyYEHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMUYECKHUE CBOWCTBA, IOJTYyYEHUE U bubmorexa [TOK
> HOIYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «lTonyueHne aMmMuaKka, U3y4eHHUE €ro bubmorera [JOK
i > 1Y https:/m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa HOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxenn pocdopa (V) n

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCcTBE MHUHEPAIbHBIX y100pEeHUI. bubnmnoreka [JOK
3arpsi3HEHUE IPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E)) e gmﬂieagde U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosbHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00aec054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

A1 JKCIIEPUMEHTABHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTtponbHnas padora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
3JIEMEHTOB — METAJIIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTaUInYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKUH Psifl

HaIpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubnmorexa [IOK
yp PCAKIIH, https://m.edsoo.ru/00ael156
€CJIIM OJWH U3 PEAreHTOB COJNECPKUT
puMecHu
bu6mmoreka [IOK
46 ITo € 0 KOppo3 €TaJlIo
T PPOSHI METAILIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTal
Ilenounpie MeTabl https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubnnorexa [IOK
4 H https://m.edsoo.ru/00aecl5e8
51 O0001IeHNE U CUCTEMATH3AIINS
3HAHUN
50 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOEI €€ bubmnorexa LIOK
" A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM KEIIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3ALMS
3HAHUU
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM /1011 BbIXOJa MPOAYKTA
peakuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
Konrtponsnas pabora Ne4 o reme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCEIHEBHOM KU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CHCTEMAaTU3ALMS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHIE U bubnuotexa [JOK




‘ cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1
CHCTEeMaTU3alus 3HAaHUI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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