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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MNporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xXxumuu Oa€T MPEACTABICHHE O LENAX, OOUIeH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera st
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBaHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUH CIY>KUT OCHOBOM Juisi (OPMUPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIEHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4uyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €UHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMUU HA ONPEIEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpTraHUYECKON XHUMUHU.

CtpykTypa coaepaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBACTCA U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO IPUHIMILY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TpelIcTaBlieHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIIMKA OOBSICHEHUS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKON COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, EHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHHWS B Hayke. M3ydeHune XWMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAaHWM W3 paHee HW3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aloluid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (DOpMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JeATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MIOHATHH, 3aKOHOB M TEOPETUUCCKHUX TOJIOKEHUM,



JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blka HAyKH, B
OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUM BEIIECTB M
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWHM B Y4YeOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opmupoBaHHe HMHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JE€ATEIbHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeNd (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpY’KaIOIIer0o MHUpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEHHBIE NMPU H3yUYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IEJSX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOGuUis U HAMpPaBIEHHOCTU AAJbHEHIIEro
oOyJeHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTI0 00111eTr0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

[Tpenmer xumuu. Ponb XMMUHN B JKU3HU 4ellOBeKa. XUMHS B CUCTEME HAYK.
Tena u BemectBa. PuU3NYECKUE CBOWCTBA BELIECTB. ArperaTHOE€ COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax Mo3HaHWsS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIIEMEHTOB.
3aKOH TIOCTOSIHCTBA coOCTaBa BemlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUH.

KonunuectBo BemectBa. Monbs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEeaKIus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Kinaccudukarms
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIamMu paboThl B J1aOOpPaTOpUU U
npuémMamu oOpalleHus: ¢ JIabopaToOpHBIM 00OPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHYECKUX (TOPEHHUE CBEUYH, MPOKATUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONKCaHUE NPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakuuil (pas3siokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe T'MIPOKCUAA
meu (1) mpu HarpeBanuu, B3auMoIeiCTBHE Xkene3a ¢ pacTBopoM cosid meau (I1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadus, MpoOBEAECHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3ylbTaTOB  IPOBEACHMS  OMbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3JIaHHE MOJEIEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ieMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoae, (pU3MUecKHue U XUMHUYECKUE



cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
NOJIy4eHHUs] Kuciopoda B JjabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoja B mpupoze. O30H — auioTporiHas MoauUKaIus KUcaopoaa.

TernoBoi »h(dEKT XMMHUUYECKOW pPEaKlu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpa3yromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM(oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XUMHYECKHE CBOICTBA COJEH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBue Bojoposa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE  BHUEOMATEpUAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa meau (II) ¢ pacTBOpoM CEpHOM KHCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUM{d HEUTpaIU3aluu, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad MO0 TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COEIMHEHUI.

IMepuoauueckud 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBbie TOMBITKK KIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U MIETIOYHO3EMENbHbIC METAILIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJBI.

[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAas  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IpymraM U Mepruoam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajleHTHass (MOJIIpHAsT W HEMNOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAS CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuu Ikcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aMMOJICUCTBHE
TUAPOKCUIA LMHKA C pPACTBOPAMHM KHUCJIOT M WIEJOYEH, MPOBEJICHHE OIMBITOB,



WUTKOCTPUPYIOLIMX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakluu pas3iokKeHHsl, COEIMHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmss MEXIpeAMETHBIX CBS3€M NP HM3YyYEHWH XMMHMM B 8§ Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IOHATHM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIA (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(PUKAIMA, TIEPUOJUYHOCTh, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

@dusnka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIUZ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MUYECKUE BEIUYMHBI, €IUHULIBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYecKasi peaKius

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalausA, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHHUEM DJJIeMEHTOB B Ilepunonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 pa3IUYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,



BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U IMOJIOXKEHUE XHUMHYECKOrO
paBHOBECHSI.

OKHUCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBieHne  ypaBHEHHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS NMPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUII W collei B CBETe TPEACTABICHUNH 00 DIEKTPOIUTHUECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIpOIU3E COEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuuu
OT BO3ACMCTBUS pa3IMUHBIX (PAKTOPOB, MCCIENOBAHUE DSIEKTPOINPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCa AUCCOLMALMK KHUCIOT, LIEIOYeHd U CcoJiel
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IMPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHMsS  peakuuMid HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEeaKUUi
(ropeHue, peakUuu pas3yIoKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pEAaKUUMHd Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanbl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MUeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XMUMHUYECKHE CBOWCTBA Ha INPUMEpE  XJopa
(B3auMoOJIeHiCTBME C MeTalylaMH, HeMeTallylaMH, IIejiouaMu). XJIOpPOBOIOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KHCIOPOAa U CEpbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U



XUMUYECKHE CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTra, (QU3NYECKHE M XUMHYECKHE CBoicTBa (oOmme Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklluu,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CHOc0o0a IOIY4YEeHHs] CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEAOTBPAILICHUSI.

OOmiast xapakrepucTuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
dusznyecKkre u XMMHUYECKHUE CBOMCTBA, MOMyuyeHue U nmpuMenenue. Conu aMMoHus,
uX (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMEeHEeHHe. KauecTBeHHas peakius Ha
WOHBbI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U crneruduyueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoJM0EMOB). docdop,
aloTponHele Moaudukauuu (ochopa, PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUM.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUs.  YTJIEepol,  auIOTPOMHbIE
Moau(puUKalMKM, pPacIpoOCTpaHEHWEe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopor yriepona B mpupojae. Okcuapl yriepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yriaepoaa (IV), rumore3a riao0aqbHOrO TOTEIJICHUS KJUMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
nojsyuyeHue W npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBbITY, MEIUIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HePTb),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAX: )KHUpax, OeKax, yriieBojax — 1 ux



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHHUI.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJyYEeHUE U
npumeHenue. CoenMHEHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIUMi Ha XJIOPUJI-MOHBI U HAOIOJACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
rajoreHOoB M HUX COCIUHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmiaMu  ceppl MU €€  CcOeAUHEHUSIMU  (BO3MOXKHO  HUCIIOJB30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JCUCTBHEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHUE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U pocdaT-uoH U M3ydeHHE MPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
uxX noJiokeHus B llepuomuueckod cucreme xumudeckux osnemeHros [, .
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE METauioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKass ~ KpUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0rmue



CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposzuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTambl: NoJNOXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COEIMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[Tepuognueckont cucreMe xumuueckux anemeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXO0XKJICHHUE B Ipupoie. PU3nyecKnue 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUsl (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TToN0keHUE B [leproindeckoi CucTeMe XUMUYECKUX JIEMEHTOB
J. U. MenneneeBa, cTpoeHHME aToMma, HaxOKJICHHE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxoxiaeHue B npupoae. Dduznueckue u
XUMHUYECKUE CBOMCTRA kene3a. OKCUIbl, THIPOKCU bl U cosu xenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMHU, H3yUYCHHE PE3yJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKeJle3a B KUCIOPOIE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblMs, aIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kajdus W Kaublus (BO3MOXXHO HCIIOIH30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METaJUIbl U KX COCTMHEHUS.

XUMHA M OKPYKAIOLIAA cpeaa

Bemectsa u Marepuasnbl B TOBCEIHEBHOM XHU3HM 4YeJlOBeKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHLIeHTpalus BeuecTs, aanee — [IJIK). Poias XxumMuu B perieHun 3K0JI0TrMueCKUX
npoOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe OOpaslloB MaTepUaliOB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmunie ceasu

Peanmnsannss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJEb, SBJICHHUE, IMAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHHKH,
NOJyIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKAast
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMHU LIECHHOCTSIMU, MPUHSTHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMOM TO3WTUBHBIX ILIEHHOCTHBIX OPUEHTALHUN W
pacIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILLIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIue o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMAaX M MPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHWE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY [IJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJIOJTaCMbIX IPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC



HAaBBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHON
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa3oBaHUIO, TMPOEKTHOW W  HCCIIEJOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOy4UEHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HMU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO TPOoeCcCril U Tpy1a pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHUST 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, JJIsI IIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAILHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
PUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE



WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIC), KOTOphIE 0OEcleurnBaloT (QopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUH
3HAHMI: PacKpbIBaTh CMBICT XUMHUYECKHX TMOHSTHHN (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIECIBHBIX (JAaKTOB M SBJICHHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PACCyXIACHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTaIpeJMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia U YypaBHEHUE
XUMHUUYECKON peaklny — MpU PEIICHUN y4eOHO-TI03HABATENIbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJICIBHBIX MPECTABICHUIN BBISIBISATh M XapaKTEPU30BATh CYIIIECTBEHHbBIC
MPU3HAKN U3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eUCTBUSA!

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YUYEHMUECKUX OKCIIEPUMEHTOB, YyMEHHE HaOomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOTYIaeMyI0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHSTh Pa3ju4yHble METOJbl U 3aMpOoChl MPU MOHUCKE U OTOOpE
uH(MOpMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEHIaEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JuarpaMMmaMu,
npyrumu ¢opmamMu rpadKu U UX KOMOHWHAITUSMU,

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YYeOHbIe 1eCTBHUSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBAaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3EHTALUI0
pPE3YNbTATOB BBIMNOJHEHUS XMUMHUYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO OMBITA,
nabopatopHOi pabOThI O UCCIIEIOBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BHIOUpaTh Harbonee 3pheKTUBHBIC CIIOCOOBI pelieHus] yUeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WIH KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUU C Yy4YETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJICHHOW IIEeJIM, YMEHUE
MCITOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUM 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI



B cocraBe mpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHON padodel mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMHCS Hay4yHbIE€ 3HAHUSA, YMEHUS U CIIOCOObBI
JnercTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XUMHS», BB
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenus B 8 kiiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinmu,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBS3b, HOH, KATUOH, aHWOH, PAacTBOp, MAccoBas JO0JS BEIIECTBA
(mpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUU BELIECTB U UX NPEBPAIICHUN;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCYy COCAMHECHUH I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh IOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX B3JIEMEHTOB OT MX MOJIoKeHUs B llepuoamyeckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3jaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)y, Maneie u



OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux saementoB . .
MenjeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO JIEKTPOHOB
U PaCTIPEIEIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepU30BaTh (ONHUCHIBATH) OOIIME XUMHUYECKHE CBOMICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAasi ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOWCTBA BEIMIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMUYCCKUX IIPEBPAIICHUNA B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

e TPUMCHATH OCHOBHBIC OTICPAIMH MBICIUTEIHPHOW NEATCIHHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUC TPUYMHHO-CICACTBEHHBIX CBSI3€ — JUISI M3YYCHHSI CBOWCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, EeCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OMBITOB IO TOJYYEHUIO W COOMpPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHON MacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C MOMOIIBI0 MHANKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xonIty oOydeHus B 9 kjacce npeJIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCS YMEHU:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHATHH: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKyjla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb



OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  PpacTBOp,  DIIEKTPOJIUTHI,
HEBJIEKTPOJIMUTHI, AJIEKTPOJIUTHYECKAS IUCCOLMAIMUSA, PEAKIUH HOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOpPpOo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO JOMyCTUMAas
koHueHntpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU TIOHSTUA MPU ONMMCAHUY BEILIECTB U UX MPEBPAIICHUIH;
UCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJCHUS (opmys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCy CO€IMHEHUN 1o ¢dopmyiaM, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIKCHIBATh U XapaKTepU30BaTh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmododyHas
noarpynmna (b-rpymnma)», manbie u  OONbIIME TMEPUOABI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Tadiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesielieHue WX 0 DJIGKTPOHHBIM  CJIOSM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npezenax MajblX NEPUOJIOB U TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBYy YYacTBYIOIIMX B pPEaKIMH
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPXkAasi OIMNHUCAHUE
IpUMEPAMH MOJIEKYJSIDHBIX M HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON JHUCCOIUAIIMNA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3IUIHBIX KJIACCOB,
pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUn
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIoJaTh  MpaBuUjia  MOJB30BAHUA  XUMHUYECKOM  MOCyAOoM |
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TMOJATBEPHKAAIONINE  KayeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMUECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OIEpAIlMH MBICITUTEIBHON JIEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMATU3aIMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TO3HAHUS —
HaOMI0ICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoumnuecTBo yacos
DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB (undposbie)
1 KoHTpoJibH IIpakTHYeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
/ ble padoThI ue padoTsbl
pecypchl
n
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMust — BakHast 00J1aCTh
bubmuorexa [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MIPAaKTHUYECKON 37¢
JEATEIILHOCTH Y€I0BEKA T
1 BemectBa u xumMuueckue bubmmorexa HOK
2' A 15 1 https://m.eds00.ru/7f418
peaitt 37c
Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelIeCTB

but6mmoreka [IOK
2. B K .
O3AYX. RHCIOPOA 6 https://m.edsoo.ru/7f418
1 ITonsarme 00 okcumax
37c
but6mmoreka [IOK
2. B 11
OLOPOAL.LIOHATHE O 8 1 https://m.edsoo.ru/7f418
2 KHACJIOTaX U COJIAX
37c
but6mmoreka [IOK
2. Boma. P I
o1a. FACTBOpBL. HIOHATHE 5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUAX 37



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

5 OCHOBHBIE KJIACChI bubmuorexa [JOK
4' HEOPTraHUYECKHUX 11 1 1 https://m.edsoo.ru/7f418
COeINMHEHNH 37¢c
Hroro mo pazneny 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3aemenTon /1. U.
MenaeneeBa. CTpoeHue aToMOB. XUMH4YECKAasi CBA3b. OKUCINTEIBLHO-BOCCTAHOBUTEIbHbIE PeaAKIMU

[Tepuonnueckuii 3aKOH U
3 [lepuoauueckast cucrema bubnuoreka [JOK
1' XMUMHUYECKHX 3JIeMEHTOB JI. 7 https://m.edso00.ru/7f418
N. Menaeneea. Ctpoenue 37c
aToma
XuUMHUY€ecKas CBA3b.
3. OkucauTenbHO- bubmorexa [JOK
8 1 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEIIbHBIE 37¢
peakuumn
bu6mmoreka [IOK
Uroro no pazneny 15 https://m.edso0o.ru/7f418
37c
but6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f418
37c
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10 [TPOT'PAMME



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

9 KJIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB (undposbie)
I KoHTpoJibH IIpakTHYeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padoTsbl
pecypcsl
n
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[ToBTOpEeHME U yriayonenue bubnuorexa [HOK
3HAaHUH OCHOBHBIX Pa3/ciIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmuorexa [JOK
OcHOBHBIE 3aKOHOMEPHOCTHU
- 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX PEaKIUi
636
DNEeKTpOoUTHYECKAs bubnmnoreka [JOK
IHUCCOLAUI. XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Uroro no pazgeny 17
Paspnen 2. HemeTa/uibl M UX COeIMHEHUS
OO01mmas xapakTepucThKa bubnuotexa [JOK
XUMHUYECKUX DJIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynnsl. ['anorenst

636



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

OO6m1as XxapakTeprucTruKa
5 bu6nuoreka [IOK
: XUMUYECKUX DJIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmsl. Cepa u eé 636
COCIMHCHMUS T
OO6m1as XxapakTeprucTruKa
2 P P bubnnoreka IIOK
' XUMITACCII SJICMEHTOB 7 https://m.edsoo.ru/7f41a
3 VA-rpynmsl. A3ot, ¢pochop 636 T '
U UX COCIUHCHUS T
OO01mmas xapakTepucTHKa
5 P P bubmorexa [JOK
: XUMHYECKHUX DJIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUN U KX COCTUHEHUS T
Hroro mo pazueny 25

Pa3gen 3. MeTauibl M X COCIUHEHU S

3 bu6nuoreka [IOK
1' OO611Ke cBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a
636
. but6mmoreka [IOK
3. Ba)KHeI/IHII/Ie METAJJIBI U UX
16 https://m.edsoo.ru/7f41a
2 COEIMHEHUSA
636
Hroro no pazmeny 20

Pasznea 4. Xumus 1 oOKpyskamomas cpeaa



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

bu6nuoreka [IOK

4, B
CIIECTRA M MaTCpHAIH B 3 https://m.edsoo.ru/7f41a
1 >KM3HH YEJI0BEKa
636
Hroro mo pazneny 3
bu6nuoreka [IOK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
J KoJunyecTBO 4acoB
DJIeKTPOHHbIE
Jara P
1o Kontpoan | Ilpakruuye uudposbie
eMa ypoka Bce usyude
/ HbIE CcKHe st o0pa3oBaTeib
ro
I padoThI padoThI HBbIE pecypcsl
bubnmmoreka
[Ipeamer xumun. Pons xumuu B 1 0 [HOK
JKM3HH 4ejI0BeKa. Tena u BelecTBa https://m.edsoo.r
u/ff0d210c
bubnmmoreka
ITonAaTre 0 METONAX TIO3HAHUS B 1 IHOK
XUMHUHU https://m.edsoo.r
u/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna bubnuotexa
paboThl B 1a00paTOpUN U IPUEMBI 1 LIOK
oOpaiiieHus ¢ 1abopaTOPHBIM https://m.edsoo.r
000opyI0BaHUEM» u/ff0d23dc
bubnmoreka
Yucrele BemectBa U cMecd. CriocoOsl 1 IIOK

pa3aciICHUA cMmeceit

https://m.edsoo.r
u/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[IpakTuyeckas padora Ne 2
«Paznenenue cmeceli (Ha npumepe
OUYMCTKH ITOBAPEHHOM COJIN)»

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d28c8

ATOMBI 1 MOJIEKYJIBI

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d2be8

[IpocTsie 1 ClOKHBIE BEMIECTBA

bubnuoreka
HOK
https://m.edsoo.r
u/ffod2a6¢

ATOMHO-MOJIEKYJISIPHOE YUCHUE

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
Xumunueckas popmyina. BaneHTHOCTb
aTOMOB XMMHUECKHX JIEMEHTOB

Bubnunoreka
HOK
https://m.edsoo.r
u/ff0d2eae

OTtHOocHUTENbHAs aTOMHAas Macca.
OTtHOocHUTEIbLHAS MOJICKYJISIpHad Macca

bubnunoreka
IIOK
https://m.edsoo.r
u/ff0d323c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

Bubaunoreka

MaccoBas 1011 XUMHUYECKOI O IHOK
JJIEMEHTA B COCIUHEHUH https://m.edsoo.r
u/ff0d350c
bubnuoteka
Komnuectso Bemectsa. Mok, IHOK
MougnsipHas macca https://m.edsoo.r
u/ff0d5230
bubnmnoreka
PuU3NYECKUE U XUMUYECKUE SABICHUS. LHOK
XuMH4YecKask peaKLus https://m.edsoo.r
u/ff0d37fa
bubnmnoreka
IIpu3Haky U ycaoBUs NPOTEKaHUS HOK
XUMUYECKHUX PEaKLui https://m.edsoo.r
u/ff0d3al6
bubnmnoreka
3aKOH COXpaHEHMs MACChI BEILIECTB. IHOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
bubnuoreka
Bpluncienus Koau4ecTsBa, MacCsl 110K
BEIIECTBA [10 YPABHEHUAM
= P . https://m.edsoo.r
XUMUYECKHUX PeaKIni U/Ff0d5708
bubnmnoreka
Knaccudukanmst xumMmuaeckux
HOK

peakiuii (CoeTuHeHus, Pa3I0KEHNUS,
3aMelIeHus, 0OMeHa)

https://m.edsoo0.r
u/ff0d3f34



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
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M. B. JIoMOHOCOB — y4€HBIN-

Bubaunoreka

sHnukIoneauct. O6o0meHne u HOK
CUCTeMAaTH3AIIHsI 3HAHHHA fttps. //m.eds00.¢
t u/ff0d40c4
bubnmoreka
KonTponsHas padora Nel mo teme LIOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.r
u/ff0d4290
bubnuorexa
Boznyx — cmech razoB. Cocras OK
Bo3ayxa. Kucnopoa — snemeHT u 1
npoctoe BeniectBo. O30H https. . edsu.y
P HHECTEO. u/ffod448e
. bubnuoreka
Ou3nyecKkue 1 XUMUIECKIE CBONCTBA OK
KHCTIOopo/ia (peakiuy OKUCIICHUS, 1
ropenue). [onsTie 06 oKCHAAX https://m.edsoo.r
OPEHHIE). LIOTHTHE 05 OKCHA u/ff0d4614
bubnuorexa
CriocoObI MOTy4eHHs KHCIOpO/ia B OK
1ab0paTOPUN U TPOMBIIICHHOCTH. 1
oHMeHeHIE KHCTODONA https://m.edsoo.r
P HOpoA w/ff0d497a
TennoBoit 3¢ hexT XuMuIecKoi bubnuoreka
peakiuu, MOHATHE O HOK
TEPMOXMMHUYECKOM YPaBHEHHH, DK30- https://m.edsoo.r
u/ff0d4790

N DQHAOTCPMHUYCCKUX PCAKIUAX



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
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TornmmBo (HedTh, yroib 1 METaH).

Bubaunoreka

3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro HOK
’ https://m.edsoo.r
PEIOTBPALLICHUS u/ffodacaa
[IpakTuueckas padora Ne 3 o reme EHO(SEHOTGM
11 0
(CIOTYICHIC 1 CODHPATTHE . https://m.edsoo.r
KHCJIOpPO/1a, U3yYEHHUE €r0 CBOMCTBY u/ffOddae?
bubnuorexa
Bonopoa — snemeHT u npocroe IHOK
BelecTBo. Haxoxxnenue B nmpupoje https://m.edsoo.r
u/ff0d4dd0
bubnuorexa
®u3nyecKue 1 XUMHUECKHE CBOMCTBA LIOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.r
u/ff0d4dd0
bubnuorexa
IToHsiTHE O KHCIIOTAX U COMSIX TOK
https://m.edsoo.r
u/ff0d50d2
bubnuoteka
Crioco0bI moTy4eHus BOAOPOia B IIOK
nabopaTopun https://m.edso00.r
u/ff0d4ddo
[IpakTuueckas padora Ne 4 o reme brbmorexa
HOK

«[Tomyuenue u cobupanue BoJ10poJia,
W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.r
u/ffod4f42
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Bubaunoreka

Momnspuslif 00bEM razos. 3aKoH IHOK
ABoraapo https://m.edsoo.r
u/ff0d542e
n bubnmnoreka
Brruncnenus 00bEMa, KOITu4ecTBa OK
BEILECTBA ra3a M0 €ro U3BECTHOMY 1
N https://m.edsoo.r
KOJIMUECTBY BEIIECTBA HIIK 00BEMY u/Ff0d55a0
. bubnuoreka
Boruncnenus 006EMOB ra3oB 1Mo LIOK
ABHECHMIO PEAKLIMN HA OCHOBE
I}’:EKOHa 065&511:41{1,1); OTHOIIIEHHI T'a30B https.//m.eds00.1
u/ff0d5708
bubnuorexa
Du3nYeCKne 1 XUMUYECKHE CBOMCTBA LHOK
BOJIbI https://m.edsoo.r
u/ff0d587a
bubnuorexa
CocraB ocHoBanuil. [Tonsatue 06 IHOK
VHJIAKaTOpax https://m.edsoo.r
u/ff0d59e2
Bopna xak pacTBOpuTENS. bubnmnoreka
HacpIneHHbIe 1 HEHACBIIIEHHBIE HOK

pacTBOpbl. MaccoBas 0715 BEIIECTBA
B PacTBOpE

https://m.edsoo.r

u/ff0d5b40
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[TpakTrueckas padora Ne 5 o Teme bubnmoreka
«ITpuroroByiieHuEe pacCTBOPOB C HOK
onpeaecseHHON MacCOBOM J101eH https://m.edsoo.r
PacTBOPEHHOI'O BEIECTBA» u/ffodseba
bubnmnoreka
Kontponbenas pabora Ne2 mo teme LIOK
«Kucnopox. Bonopoa. Boga» https://m.edsoo.r
u/ff0d6342
bubnmnoreka
OKkcubl: cOCTaB, KiIacCU(UKAIINS, LIOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
[TonyueHne n XMMU4YECKHE CBOMCTBA bubmorexa
KHCJIOTHBIX, OCHOBHBIX 1 HOK
aMOTEPHBIX OKCHOB https://m.edsoo.r
u/ff0d664e
bubnmnoreka
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, LIOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d67ca
bubnuoteka
[Tony4yeHue u XUMHUYECKUE CBOMCTBA IHOK
OCHOBaHUH https://m.edsoo.r
u/ff0d67ca
bubnuoteka
Kucnotsr: cocraB, kiaccudukanms, ITOK

HOMEHKJIaTypa

https://m.edsoo0.r
u/ffodfee2
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[TonydyeHnue 1 XMMHYECKHUE CBOMCTBA
KHUCJIOT

Bubmnoreka
LHOK
https://m.edsoo.r
u/ffOdfee2

Conu (cpenHue): HOMEHKIATYpa,
CIIOCOOBI MOJYyYEHUS, XUMUYECKHE
CBOMCTBA

Bubmnoreka
LHOK
https://m.edsoo.r
u/00ad9474

[IpakTuyeckas pabora Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«OCHOBHBIE KJIACCHl HEOPTaHUUECKHUX
COEIUHEHUI)

bubnuoreka
IHOK
https://m.edsoo.r
u/00ad9b7c

I'enernueckas CBsA3b MEXKIY KJlacCaMHU
HEOPraHWYECKUX COCIMHEHUI

bubnuoreka
IHOK
https://m.edsoo.r
u/00ad9a50

O000111eHHE U CUCTEMATU3 AN
3HAHUH

bubnuoreka
IIOK
https://m.edsoo.r
u/00ad9ch2

KonTtponbHas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeTuHEHU"

bubnunoreka
IIOK
https://m.edsoo.r
u/00ad9ela
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[IepBble NOMBITKY KJIAaCCH(PUKAIUU

Bbubanoreka

XUMHUYECKHX 3JIeMeHTOB. [lonsaTue o TOK
rpyIIax CXOAHbIX 2JIEMEHTOB https://m.edsoo.r
u/00ad9ffa
[Iepnoanueckuii 3aK0H U bubnmnoreka
Ilepuonnyeckas cucrema HOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.r
MeHeneesa u/00ada52c
bubnmnoreka
[lepuoapl, rpymnmnsl, OATPYIIIbI LOK
https://m.edsoo.r
u/00ada52c
bubnmnoreka
Crpoenne atoMoB. COCTaB aTOMHBIX IHOK
anep. M3oronsl https://m.edsoo.r
u/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI04eK bubmorexa
aToOMOB 3J1eMeHTOB [lepnonnueckoin HOK
cucremsl 1. 1. Menpeneesa fttps. fim.ecsoo.t
u/00ada6bc
XapakTepucTuKa XUMHYECKOTO bubnuoteka
3JIEMEHTA 110 €TI0 MOJI0KCHHIO B HOK
ITepnonnueckoii cucreme /1. Y. https://m.edsoo.r
Menneneena u/00ada824
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3nauenue [leproanyueckoro 3akoHa
JUISL pa3BUTHS HAYKH U TPAKTHKU. J1.
N. MenpeneeB — y4€HbIi, Me1aror u
rpaKJIaHUH

Bubmnoreka
HOK
https://m.edsoo.r
u/00ada96e

DIEKTPOOTPUIIATEILHOCTh AaTOMOB
XUMHYECKHX 3JIEMEHTOB/
Bcepoccuiickast mpoBepouHas paboTa

Bubmnoreka
IHOK
https://m.edsoo.r
u/00adaab8

Monnas xummrdeckas CBA3b

bubnuoreka
LHOK
https://m.edsoo.r
u/0O0adac34

KoBanenTHas MMoJIsApHasd XUMUYICCKast
CBA3b

bubnuoreka
HOK
https://m.edsoo.r
u/00adaab8

KoBanentnas HenonsipHas
XAMHYECKas CBS3b

bubnuoreka
HOK
https://m.edsoo.r
u/00adaab9

CreneHp OKUCIEHUS

bubnunoreka
IIOK
https://m.edsoo.r
u/00adae28

OKHUCIUTENHLHO-BOCCTAHOBUTEILHEIE
peakiuu

bubnunoreka
IHOK
https://m.edsoo.r
u/00adb076
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Bubaunoreka

LHOK
OKHCIUTEIN U BOCCTAaHOBUTEIN 1
https://m.edsoo.r
u/00adb076
KonTponsHas padora Ne4 mo teme bubmorexa
LHOK
«CTtpoenue aroMma. XuMUUYECKast 1
https://m.edsoo.r
CBASY u/00adb486
bubnuoreka
PesepBHeIit ypok. O600IICHNE U 1 LIOK
CHCTEeMaTH3aIus 3HaHUN https://m.edsoo.r
u/00adb33c
bubnuoreka
PesepBHslit ypok. O60011IeHNE U 1 LIOK
CHCTEeMAaTH3aIis 3HaHUU https://m.edsoo.r
u/00ad9ch?2
bubnuoreka
PesepBuslit ypok. O600111eHNE U 1 LIOK
CHCTEeMAaTH3aIis 3HAaHUU https://m.edsoo.r
u/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

N KoaudecTBO yacoB
i DJIEeKTPOHHBIE
ara
KonTpoas uudposbie
Tema YpoKka Bce p HpaKTquc H3Yy4YeH
Hble o0pa3oBaTe/ibH
ro Kue padorpl | HA
n padoThI ble pecypchbl
[Iepnonnueckuit 3aKoH. bubnmnoreka
Ilepuonnyeckas cucrema 1 I[HOK
XUMHUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.ru
Meunneneena /00adb59e
3aKOHOMEPHOCTH B Bubmnoreka
U3MEHEHUU CBOWCTB 1 IHOK
XUMHUYECKHUX DIIESMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPHUOOB /00adb6b6
bubnuoreka
Knaccudukanus u OK
HOMEHKJIaTypa 1 1
HEOPTraHUYECKUX BELIECTB https://m.eds00.ru
p H /00adb7e2
. Bubnuoreka
Buabsl XuMHYECKOH CBSI3U U OK
THUIBI KPUCTATIMYECKHUX 1 1

pEETOK

https://m.edsoo.ru
/00adbac6
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KonTtponsHas padora Nel mo
teMe «lloBTOpeHue u
yriy0JieHue 3HaHUu!
OCHOBHBIX pa3zesioB Kypca 8

Kjaccay
bubmnnoreka
Kiaccupukanuss XuMHIeCKux LOK
CaKIUM 110 Pa3IMIHBEIM
P P https://m.edsoo.ru
MpU3HaKaM
P /00adbch0
ITonsTHE O CKOpPOCTH bubnuorexa
XUMHUYECKON PEaKLMH. IHOK
IIoHsITHE O TOMOTCHHBIX B https://m.edsoo.ru
re€TEPOTCHHBIX PEAKIUSIX /00adbe9a
IloHsiTHE 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI, bubnuotexa
BIIMSIIOIIIME HA CKOPOCTH HOK
XUMUYECKON PEAKLUU U https://m.edso0.ru
MOJI0KEHUE XUMUUYECKOTO /00adc28c
paBHOBeECHUS
bubnuoreka
OKHCITUTENTBHO- HOK

BOCCTAHOBUTCIIBHBIC PCAKITNN

https://m.edso0.ru
/00adcade
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Teopust 37EKTPOTUTUYECKOMN

Bbubanoreka

HOK
nuccormanuy. CUiIbHEIE U
cl1a0bIe DIIEKTPOJIUTEL https://.ed500.1u
p /00adcd68
Bubnuoreka
HoHHbIE ypaBHEHMS peakL Ui HOK
Y https://m.edsoo.ru
/00add448
XUMHYECKHE CBOUCTBA KUCIOT
o Bubianoreka
1 OCHOBAHUH B CBETE
o IHOK
MpeACTaBICHUI 00
S TCKT PO THICCKOI https://m.edsoo.ru
p /00add5d8
IYCCOLIMAIINNA
XHUMHUYECKHEe CBOMCTBA cojiel bubanoreka
B CBETE MIPEACTaBICHUN 00 HOK
3JIEKTPOJINTUYECKON https://m.edsoo0.ru
JMCCOLUALNU /00add8b2
Bubmanoreka
o HOK
[TonsiTHE O TUIpPONIHN3E CONEN
https://m.edsoo.ru
/00add9d4
Bubmanoreka
O0600menue u HOK

cUCTeMaTHu3anus 3HaHUU

https://m.edso0.ru
/00addd12
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[TpakTuueckas padota Ne 1.

Bubanoreka

«Pemenue HOK
OKCIIEPUMEHTAIIBHBIX 33124 tps.//m.edis00. 11
/00addbfa

KonTponbnas pabota Ne2 no bubnuortexa
TeMe «DIEKTPOIINTHYECKAs IHOK
JHUCCOIMAIUS. XUMHUYECKUE https://m.edsoo.ru
peaKIuu B paCTBOPax» /00addec0
OO0m1as xapakTepucTuKa bubsmotexa
TaJIoTeHOB. XUMHUYECKHUE HOK

. https://m.edsoo.ru
CBOMCTBA Ha MIpUMEPE XJI0pa 100addfe?
XmopoBogopoa. ComsiHast bubnuoreka
KHCJIOTA, XUMUYECKUE HOK
CBOMCTBA, MTOJIy4EHHUE, https://m.edsoo.ru
IIPUMEHEHHUE /00adel104
[TpaxTuueckast paborta Ne 2 o bubnuoteka
teme «llomydenune coysaHoM IHOK
KHUCJIOTBI, U3y4YEHHE €€ https://m.edsoo.ru
CBOMCTB» /00ade348
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Bbruncnenus no ypaBHEHUSIM bubnmoreka
XUMUYECKUX PEaKUUi, ECIIH HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru
U30BITKE /00ade488
bubnmnoreka
OO6m1as xapakTepucTuKa HOK
anemeHToB VIA-rpymnmbl https://m.edsoo.ru
/00ade64a
AJoTponHbie MOIU(UKAITIN bubnuorexa
cepbl. Haxoxnenue cepel 1 e€ HOK
COCJIMHEHUH B MIPUPOJIE. https://m.edsoo.ru
XMMHYECKHE CBOMCTBA CEPBI /00ade64a
CepoBoaopoj1, CTpOEHHUE, brbmmorexa
bu3nYecKue 1 XUMHIECKIE LHOK
. https://m.edsoo.ru
cponcTBa /00ade802
Oxkcuasl cepsl. CepHas bubnuorexa
KUCIIO0Ta, GU3NUECKUE U HOK
XMMHYECKHUE CBOMCTBA, https://m.edsoo.ru
/00adea28

IMPUMCHCHUC
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Xumudgeckue p€aKkuuu,
JC)KaIKME B OCHOBEC

Bbubianoreka
IPOMBIIIICHHOTO CI10c00a 110K
OJIY4CHUS CEPHOM KUCIIOTEL.
X v ecKoe 3pa SHeHIe https://m.edsoo.ru
MUY IPA3HEHU
. p /00adec8a
OKPY>KaIOIIEeH Cpebl
COCTMHCHUSMU CEPBI
Bubianoreka
Brrancnenue MmaccoBoit goiu HOK
BBIX0/J1a IIPOJIYKTa PEAKLIUH https://m.edso0.ru
/00adec8a
OO01mas xapakTepuCcTHKa
bubmanoreka
3J1eMEHTOB VA-rpynmsl. A30T, 110K
acIpocTpaHeHHe B IPUPOJIE,
I@; . pec pe Ie)cp . https://m.edsoo.ru
U3UUYECKUE U XUMUYECKU
. /00adeea6
CBOIiCTBa
bubnuoreka
AMMHuak, ero puznueckKue u
o HOK
XUMHYECKHE CBOMCTBA,
OTVCHIE cHeHIE https://m.edsoo.ru
[OJIyYEHHUE U IPUMEHEHN
ya p /00adf004
Bubnuoreka
[TpaxTuueckast paborta Ne 3 o
HOK

teme «llonydyeHne aMmuaxa,
W3Y4YEHUE €r0 CBOMCTBY»

https://m.edso0.ru
/00adf180
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A3oTHas KHCIO0Ta, €€

Bubanoreka

bu3HYECKUE U XUMUIECCKHE HOK
cBOHCTEA https://m.edsoo.ru
/00adf306
Hcnonp30BaHre HUTPATOB U
coJiell aMMOHUS B KaUeCTBE bubnuoteka
MUHEPAIBHBIX YIOOPEHUI. IHOK
XHUMHYECKOE 3arps3HEHUE https://m.edso0.ru
OKPY>KaIOIIEH Cpebl /00adf518
COCAMHEHUSIMH a30Ta
dochop. Oxcun dhocdopa (V) bubnnorexa
u GocopHas KUCIOTa, LIOK
¢du3nueckre 1 XUMHUYECKHE https://m.edsoo0.ru
CBOMCTBA, OJIyYeHUE /00adf68a
Hcnonws3oBanue dpocdatos B bubnuorexa
Ka4ueCTBE MUHEPAIBbHBIX HOK
ynoOpeHuit. 3arpsisHeHne https://m.edsoo.ru
NpUPOIHOH cpenbl hocharamu /00adfc20
Yraepon, pacipocTpaHEeHHE B bubsmotexa
HOK

npupoje, Gu3nYecKue u
XUMUYECKHE CBOWCTBA

https://m.edso0.ru
/00adfd9c
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Okcuapl yraepoja, ux

bubnuoreka
(buU3HYECKUE M XUMUYECCKHE OK
CBOMCTBA. DKOJIOTHYECKUE ]fﬂ[t o-//m.edsoo.ru
npo0JIeMbl, CBA3aHHBIE C /0021& febé '
okcusom yriepoaa (IV)
bubmnoreka
N LHOK
VYronbHas KUCIOTA U €€ Coln httos://m.edsoo.ru
/00ae006¢c
[IpakTuueckast padora Ne 4 o
" bubmnunoreka
teme "[lomyyenue
YIIICKUCIIOTO Ta3a. HOK
KauecTBennas peakius Ha https://m.&ds00.Mu
pearh /00ae027¢
KapOoHaT-HOH"
bubmnorexa
[TepBoHaUYaNILHBIC TIOHATHUS 00 110K
OpPraHUYECKHX BEIIECTBAX KaK
https://m.edsoo.ru
0 COeIMHEHUSX Yriepoaa /0021e05 le
bubnuoreka
HOK

Kpemuuii u ero coenuHeHust

https://m.edso0.ru
/00ae080a



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

[TpakTuueckas padota Ne 5.

Bubnuoreka
Penrenue
HOK
SKCIEPUMEHTAIBHBIX 33134 110
Tente «BasKHeHIIIe https://m.edsoo.ru
/00ae0bf2
HEMETAIBI U UX COEINHEHU)
bubanoreka
KonTponbnas pabota Ne3 mo OK
TeMe «Bakneimue 1
eneTAL coe N https://m.edsoo.ru
HEMETAJIBI U X NHEHUS
A /00ae0e18
OO0m1as XxapakTepuCcTUKa
XUMHUYECKUX DIIEMEHTOB —
bubanoreka
MeTaIoB. MeTamnueckas OK
CBSI3b U METaIn4yecKas 1
R —. https://m.edsoo.ru
KpUCTAINYeCcKas PEIIETKaA.
P P /00ae103e
dusnyeckue cBOUCTBA
METAJJIOB
XUMHYECKHE CBOMCTBA Bubnuoreka
METAJIJIOB. HOK
DNEKTPOXUMHUYECKUH psift https://m.edso0.ru
HaIpsHKEHUH METAILIIOB /00ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO6mue cnocoOb! MOTYYEHUS

MeTauioB. CriaBbl. bubnmoreka

Brruncienns no ypaBHEHUSIM HOK

XUMUYECKHUX PEAKLUM, ECIIH https://m.edso0.ru

OJINH U3 PEareHTOB COACPKUT /00ael1156

npuMecHu
bubnuortexa

ITonsATHE O KOPPO3UU HOK

METAJIJIOB https://m.edsoo.ru
/00ae1278
bubnuorexa
HOK

€JI0YHbIE METAJLJIbI

1 https://m.edsoo0.ru
/00ae14b2
bubnuorexa

OKcuabl U TUAPOKCUIBI HOK

HaTpHs U Kaaus https://m.edso0.ru
/00ae14b2
bubnuorexa

[IlenoyHo3eMeENBHBIE METAILIBI HOK

— KaJIbIIUA U Maroui https://m.edsoo.ru
/00ael15e8
bubnmnoreka

Baxwueiimme coennHeHus HOK

KaJIbLIUS https://m.edso0.ru
/00ae15e8

O06o0061EHNE U
CUCTeEMAaTHU3anus 3HaHUN



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Bubanoreka

JK&cTKOoCTh BOAIBI M CIIOCOOBI LIOK
€€ yCTpaHEeHHUst https://m.edsoo.ru
/0021886
bubnmnoreka
[IpaxTuueckas padora Ne 6 o
n - HOK
teMe '"JKECTKOCTh BOJBI U
. " https://m.edsoo.ru
METO/IbI €€ YCTpaHEHHUsI /00ae1ae8
bubnmnoreka
AnroMuHUT TOK
https://m.edso0.ru
/00aelc64
bubnmnoreka
AmodorepHble cBOIcTBa HOK
OKCHJIa M THIPOKCUA https://m.edso0.ru
/00aelc64
bubnmnoreka
HOK
Keneso
https://m.edso0.ru
/00ae1d86
bubnuoreka
Oxcuipl, TMAPOKCHUIBI U COJIN IIOK
xenesa (II) u sxenesa (I1) https://m.edso00.ru
/00ae35e6

O060061EHNE U
cUCTeMaTHu3anus 3HaHUU



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[TpakTuueckas padota Ne 7.

Bubnuoreka
Pentenue
HKCIIEPUMEHTAIILHBIX 33/1a4 110 HOK
B . https://m.edsoo.ru
TeMe «BaxHenIe MeTauisl U
/00ae3de8
UX COEIUHEHUIY
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKLUM, ECIIH
Bbubianoreka
OJINH U3 PEareHTOB JaH B OK
M30BITKE U COAEPIKUT 1
B https://m.edsoo.ru
npuMecH. BeraucineHus
pumectt. /00ae1750
MacCOBOH JOJIHM BBIXOJIa
MPOJIYKTa Peakluu
0O00011eHuEe U
cUcTeMaTu3alus 3HaHu
Konrtponsnas padora Ne4 o
TeMe «BaxHenmune MeTaiibl U
UX COEIUHEHUI
bubnnoreka
BemectBa u matepuansl B oK
IOBCEIHEBHOM XKU3HU I
https://m.edsoo.ru
qeJ0BeKa
/00ae3f50
Bbubnuoreka
XUMHUYECKOE 3arpsi3HEHNE 110K

OKPYKaroIlEeH cpebl

https://m.edso0.ru



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

/00ae4270

Bbubianoreka

6 | Ponp xuMuu B pereHuu 1 LIOK

5 | 9KoJIOrHYeCKHuX MpobdieM https://m.edso0.ru
/00ae4270
Bubianoreka

6 | PesepsHbIii ypok. O6001ICHNE 1 LIOK

6 U cUCTEMAaTH3alis 3HaHUH https://m.edsoo.ru
/00ae0d0a
Bbubianoreka

6 | PesepsHbIii ypok. O6001ICHNE 1 LIOK

7 U CUCTEMAaTH3allis 3HaHUH https://m.edsoo.ru
/00adb33c
bubnuoreka

6 | PesepsHbIil ypok. O600IICHNE 1 LIOK

8 | u cucreMarmzaiys 3HAHAN https://m.edsoo.ru
/00ad9ch2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET






