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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHW K pe3yslbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHOI TPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMsl, IPEICTaBICHHbIX
B ®I'OC OOO, a Taxxke Ha OcHOBe (enepanbHONl pabouel MpPorpaMmbl
BOCITUTAHUS U C Y4ETOM KOHIICTIIIMH TIPETNOJaBaHus yueOHOTO MpeaMeTa « XUMUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoin @enepanuu.

[Iporpamma mo XuMuM JAET MOPEACTABICHUE O LENAX, OOIIeH CTpaTeruu
oOyueHusl, BOCIHMTAHUS U Pa3BUTUS OOYYAIOIIMUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABIIUBAET 00s3aTeNbHOE IpEAMETHOE COZIEpKAaHHUE,
MpeAyCMaTPUBAET pACIPENEIICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAaHHE IO
pazienaM M TeMaM MOporpaMMbl O XHUMHH, OIpPEAEiseT KOJUYECTBEHHBIC WU
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh M3YUYCHHUSI XUMHUM C YYETOM  MEXKMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOro TIpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  OOYyYalolIUXCsl, OMNpeAeNsieT BO3MOXXHOCTH TMpeaAMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHMs, a TaKke TPeOOBaHUM K
pe3ynbTaTamM 00y4YeHHUsI XMMHUU Ha YPOBHE IIeJIe U3YUYECHHs MPEAMETa U OCHOBHBIX
BHJIOB YYCOHO-ITIO3HABATEIIPHON JIEITEIHPHOCTH OOYYaroOmIerocss IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHUWE XWMHUU CIYKUT OCHOBOM Jisi (OPMHUPOBAHUS MHUPOBO33PEHHUS
00yyJaroIerocsi, ero MpeJCTaBICHU 0 MaTepualibHOM €JAUHCTBE MHUPA, BAKHYIO
posib UrparotT (HOopMUpPyEMbIE XHMHEH MPEICTAaBICHUS O B3aUMOIIPEBPAIICHUSIX
OPHEPrUud M 00 SBOJIONMU BEHIECTB B MPUPOJE, O MyTSIX PEIICHUS TIOO0ATbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHS YEJIOBEYSCTBA — CBHIPHEBOM, YHEPreTHUYECKOM,
MUILIEBOM U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHEHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEW  JJii  CaMOpPa3BUTUSA |
dbopmMupoBaHUsI KYJbTYPhI JUYHOCTH, €€ 00111eH 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (h)OPMUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB HMX CaMOCTOATENBbHON y4eOHOW  JIeATeNbHOCTH,
OKCIIEPUMEHTAJILHBIX UM HCCIICIOBATEILCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCETHEBHOM XKM3HU, TaK U B IPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMUT CO CHEeNU(GUKON HAy4YHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
[[EJTIOCTHOTO B3IJIsAa HA €IMHCTBO MIPUPOIBI U YEIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00Y4aIOIIUXCS;

[okyMeHT co3aaH B anekTpoHHomn popme. N2 1/45 ot 21.02.2024. Ucnonnutens: KasankuHa C.I. r'_?ﬂEI{TPOHHbIﬁ
CtpaHuua 2 u3 42. CtpaHuua cospnana: 21.02.2024 13:30 =¥ TATAPCTAH



CrIocOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPO/JIE, K UETIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE
oOpa3zoBaHre 00yUYaOIINXCS.

JlanHble HampaBiIieHUS B OOYYCHUM XUMHUU OOECIICUMBAIOTCS CICIM(PUKOI
ColepKaHMsl ~ y4yeOHOTro  TIpeAMeTa, KOTOPbIM  SIBISETCS  MEeAaroruyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMUU Ha OINpPENeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYArONTUMUCS CHCTEMBI TIEPBOHAYAIBHBIX TMOHATHA XWUMHH, OCHOB
HEOPTaHWYECKOM XUMHUU W HEKOTOPHIX OTIACHBHBIX 3HAYUMBIX TOHSATHH
OpraHUYeCKON XUMUHU.

CtpykTypa cojiepkaHusl MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 mnoaxoja K e€ m3ydeHuto. Coaep:kaHUE CKIaJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUUECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATHI O XUMUYECKON
peakiuu. O0e OSTU CUCTEMBbI CTPYKTYPHO OPTraHU30BaHbl 10 MPUHIUITY
MOCJIE0BATEILHOTO PAa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUUYECKHUX IMPEACTaBICHUM
pPa3HOro ypOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBA3H;

— TpeACTaBICHUM 00 DIEKTPOIUTUYECKOM OHCCOIMAIlMKM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHSI K JpYyromy, BBITOJNHSAS (YHKIIMH OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHHS U TOJTYYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XHUMHH  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMUYECKOW COCTABIISIIOLIEN HayYHOW KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW MNPUPObI, LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MeTOJlaM TO3HaHMS B Hayke. M3ydeHHe XUMHHM MPOUCXOJUT C MPUBJICUCHUEM
3HaHUW U3 paHee U3YYEHHBIX YUeOHBIX MpeaMeToB: « OKpYyKaroUuuid MUPY,
«buonorus. 5—7 xknacce» U «Pu3nka. 7 Kiacc.

[Ipy wW3ydeHHMM XUMUU TPOUCXOIUT (HOPMHPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4eOHOrO TpeIMeTa COCTOUT B (DOPMUPOBAHMHM CHUCTEMBI XUMUYECKUX
3HAHUN — BaXKHEUINX (haKTOB, MOHATHH, 3aKOHOB U TCOPETUUSCKHUX IOJOKCHHUH,
JIOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOT0 XapaKTepa, A3blKa HAyKU, B
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OpUOOIIEHUM K Hay4YHbIM METOJIaM TIO3HAHUS TNpPU HU3YYEHUM BEIIECTB U
XUMHYECKHUX PEaKIHi, B OPMUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOW M y4eOHO-MCCIIENOBATEICKON
JeSITEIbBHOCTH, OCBOCHUHM TMpaBMsl Oe30macHOro oOpallieHusi C BEIIeCTBAMH B
MOBCETHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHUsl BaXKHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (dopMupoBaHHE MHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO pEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOYy4YeHHs Ha CHCTEMaTHYeCcKoe MpUOOIIEHHUE
oOyJaromuxcs K CaMOCTOSTENIBbHOW TO3HABATENbHOW ACSITENFHOCTH, HAYYHBIM
METOJlaM TMO3HaHUs, (GOPMUPYIOINIUM MOTHBALUIO W Pa3BUTHE CHOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCIOBUM, CIOCOOCTBYIOMIUX MPUOOPETCHUIO 00YUarOIITUMUCS
OIbITa Pa3HOOOpPa3HOW MAESITENbHOCTH, TMO3HAHMS U CaMOIIO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIIOUYEBBIX KOMIIETEHIMH), UMEIOIIUX YHHUBEpPCAIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JEATEIBHOCTH;

— (dopmupoBanue o00meld (YHKIMOHATBHOM W  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCIIE€ YMEHUH OOBSICHITH W OLIEHWBATH SIBJICHUS
OKpY’KaloIllero MHpa, WUCIOJIb3Yys 3HAHUS M ONBIT, MOJYyYEHHBIE NMPU H3y4YEHUU
XUMHH, TPUMEHATh HX MPU PEUIeHHMH MpoOJeM B MOBCEIHEBHOM JKHU3HH MU
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOydaloolmUXCsl TyMaHUCTUYECKUX OTHOLICHHH,
NOHMMAaHHS LIEHHOCTH XWUMHUYECKUX 3HAHUM [ BbIPaOOTKH 3KOJOTUYECKU
1EJeCO00pa3HOro MOBEACHHUs B OBITY W TPYAOBOW JEATEIBHOCTH B LEJAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPY’KAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOIIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEHHS OOIEYEIOBEUYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(HIIS M HAMPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacOB, OTBEAEHHBIX JUISI M3YYEHHS] XUMUU Ha YpOBHE
OCHOBHOTI0 0011ero o0Opa3zoBanus, cocrapisier 136 yacoB: B 8 kitacce — 68 vacoB (2
yaca B Hezlelmo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COAEPXAHME OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBIE XMMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMHUM B KU3HU YEJIOBEKA. XMMHS B CUCTEME HayK.
Tena wm BemjecTBa. DU3NUECKHME CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOJax MO3HAHUS B XMMUHU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocTbie U ClIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass Qopmyna. BajgeHTHOCTh aTOMOB XHMHYECKUX DSJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTtHocHTeNbHAs MOJIEKyJsipHas Macca. MaccoBasi 10JiE XUMHUYECKOIO 3JIEMEHTa B
COEJIMHEHUHU.

KomnuectBo BemectBa. Moisb. Moisipaas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYPHBIX €IMHHUIl BemecTtBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Pu3NYeCKUe U XUMHUYECKUE SABICHUSA. XUMUYECKAsI PEAKUIUS U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIEeCTB. XUMHUeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEaKIUil (COeIUHEHUS, PA3I0KEHUS, 3aMEILIEHNs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBUjiaMu pabOThl B J1JaOOpaTopuu U
npuémMamMu o0palleHus ¢ JabopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U ONHCAHUE
(¢u3MUecKuXx CBOMCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HaOIIOJEHUE
busnueckux (MaBJIeHUE BOCKA, TasHHWE JIbJla, PACTHpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJIbI) U XMMHUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE
MEJHOM MPOBOJIOKU, B3AUMOJICHCTBUE MeJia C KUCIIOTOW) SIBIEHUHM, HAOII0IeHnEe 1
ONMKMCAHWE NPHU3HAKOB MPOTEKAHMS XUMHUYECKUX peakuui (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3jiokKeHUE TUIPOKCUAA
meau (II) mpu HarpeBanuu, B3auMoieCTBHE Keme3a ¢ pacTBopoM conu meau (11),
U3y4EHHE CIIOCOOOB pa3/ielieHHsl CMECEW: C MOMOIIbBI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MOBAPEHHOMN
CoJiM, HaOJIOJEHUWE U  ONHCAHME  PE3yJIbTaTOB  MPOBEJIECHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJENEN MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelue npeacTaBuTe/ 1M HCOPraHMYECKUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3eMEHT U MpocToe
BemlecTBo. Haxoxnenuwe kucimopona B mpupoze, (U3NUECKUe M XHUMHUYECKHE
cBoiicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue kucnopona. CriocoObt
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MOJIyYeHHUs] KHUCIIOpoJa B JabopaTopud U MPOMBINIIEHHOCTH. KpyroBopot
Kucaoposa B mpupoje. O30H — auioTponHas MoaupUKalus KHCIOpoa.

TernoBolt 3 (PeKT XUMHUYECKOW peakini, TePMOXMMHYECKHE YpPaBHEHWS,
9K30- M JIHAOTEPMHUYECKHE pEAKUMU. TOIIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/yXa, YCHJIEHNE TAPHUKOBOTO 3P QeKTa, pa3pylieHuEe 030HOBOTO CIIOSI.

Bopopon — »snemeHT m mpoctoe BemiecTtBo. Haxoxaenue Boaopojaa B
npupoae, (u3udeckue W XWMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MomnsipHbIii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM ypaBHEHHUSIM.

dusnueckne CBOWCTBA BOJbl. Boga kak pactBoputenb. PacTBOpEI.
HacpilieHHbIE U HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBAa BOAbl. OCHOBaHUSI.
Ponp pacTBOpoB B MpUpOJE U B KU3HU YesoBeKa. KpyroBopoT BOJBI B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmdeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{pOTEepHBbIE) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. DU3MUECKHE UM XUMUYECKHUE
CBOMCTBA OKCUIOB. [loryueHne okcuaos.

OcHoBanus. Krnaccudukaruss ocHOBaHUN: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenknatypa ocHoBaHuil. Du3nyecKMe M XMMHYECKHE CBOWCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccuduxamnusa kucinor. Homenknarypa kucinor. @usznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHoctn MetawioB H. H. bekerosa.
[TonydyeHue KUcIoT.

Comu. Homenknarypa coneit. uzndeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue conen.

['eneTnyeckas CBsI3b MEXIY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHUIA.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE ONPEACIICHUE COJIEPKAHUS KHUCIOPOJa B BO3AYyXeE, MTOIYUYEHHUE,
coOupaHue, pacno3HaBaHWE U W3YYEHHUE CBOWMCTB KHCIOPOJa, HaOII0JeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM M YCIOBUS BO3HUKHOBEHUS H
MpeKpaileHus TopeHus (mokapa), O3HAKOMJICHHE C O0Opa3laMH OKCUJIOB H
OMHMCaHWE WX CBOMCTB, MOJIydeHUE, COOMpaHUe, paclio3HaBaHWE M HM3YUYEHUE
CBOMCTB BOJIOpoJia (rOopeHue), B3auMojieicTBUe Bojaopoaa ¢ okcuaom menu (I1)
(BO3MOXXHO HCITOJIb30BaHWE BUJICOMATEPHUATIOB), HaO0IeHHEe 00pa3IoB BEIIECTB
KoJau4ecTBOM 1 MoOJb, HCCleIOBaHHE OCOOCHHOCTEH pacCTBOPEHHs BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON
MacCCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, B3AMMOJIEHMCTBUE BOJbI C METAJLIAMU
(HaTpueM U KanblueM) (BO3MOXKHO UCIOIb30BaHUE BUEOMATEPUAIIOB),
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UCCleoBaHNEe O0pa3lioB HEOPraHMYECKUX BEHIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKU MHIMKATOPOB B PAacTBOpaxX KHUCIOT U IIEJOYEH,
u3ydeHne B3ammoneicTBus okcuma memu (1) ¢ pacTBOpoM cepHON KHCIOTHI,
KHCJIOT C METaJulaMH, pEaKUHil HeWTpanu3aluuy, NOJyYeHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METAJIa JPYTHMM W3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAJIBHBIX 3a/lad N0 TeMe «BaxkHelime Kiacchl HEOPraHUYECKHX
COECTUHEHUI».

Ilepuoguyecknii 3axkon u Ilepuoamyeckas cucreMa XHUMHYECKHX
yaiementoB JI. U. MengeseeBa. CrpoeHne aToMoB. XHUMHYECKAsl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KIAacCUPUKAMKA XUMHUYECKUX 53JIeMeHTOB. IloHsatne o
IpYIIax CXOJHBIX 3JEMEHTOB (ILEJIOYHbIE M ULIEJIOYHO3EMENbHBIE METaJIbI,
rajJioreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aM(pOTEPHbIE OKCH/IbI
Y TUIPOKCHUJIBI.

[lepnonnuecknii 3akoH. [leproandeckas cucreMa XUMHYECKUX 3JIEMEHTOB /1.
HU. Mengeneesa. KopoTkomepuomHas ¥ JUIMHHONEpUOAHAas  (QOpMbI
[Tepuonnueckoit cucrembl xumudeckux 3neMeHToB Jl. . MenneneeBa. Ilepuoas
u rpynnbl. DHU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB MEPHOIA H
IPYIIIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX szep. M3oronsl. DnekTponsl. CTpoeHue
DIIGKTPOHHBIX ~ 000M04eK aroMoB TmepBbIX 20 XWMHUYECKHMX  DIIEMEHTOB
[lepnognueckorn cucremsl . M. MenneneeBa. XapakTepHUCTHKa XUMHYECKOTO
AJIEMEHTA 10 ero noyoxeHuto B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsI paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJNINYECKUX CBOMCTB IO TPYIIIIaM U IIEPUOJIAM.

3nauenue [lepuoanveckoro 3akoHa u lleproanueckor CUCTEMbl XUMHUECKHUX
DJIEMEHTOB Ui pa3BUTHUS Haykd W npaktuku. [[. V. MennpeneeB — yd€HbId H
IpaKIaHUH.

Xumunyeckasi cBsi3b. KoBasieHTHass (MOJsipHas M HEMOJIAPHAsl) CBS3b.
DNEeKTPOOTPHULIATETBHOCTh XUMUYECKHX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp okucieHusi.  OKHUCIHMTEIBHO--BOCCTAHOBHUTENBHBIE — PEAKLIHH.
[Iponiecchl OKUCIEHUS U BOCCTAHOBIIEHUS. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAUIOB M HEMETalIOB, B3aWMOJEHCTBHE
TMAPOKCUJA LMHKA C PACTBOPAMU KHUCJIOT M IIEJIOYed, MPOBEACHHE OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHI
(ropeHue, peakiyu pa3ioKeHUs, COCAUHEHUS).

Mesrcnpeomemmunie ceasu
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Peanuzanusi MeXIpeaMETHBIX CBsI3€H NpU M3yYeHWH XUMHUM B 8 Kiacce
OCYIICCTBJISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHITUH, SABJISIOMIUXCA CUCTEMHBIMU NJI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO [IUKJIA.

OO1ue ecTeCTBeHHO--HAayUHbIE MOHSATHUS: HAYYHBINH (DaKT, TUIOTE3a, TEOPUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukalusi, TMEepPUOJUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

dusuka: marepusi, aToOM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHU/I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, 3JEKTPUUYECKUN 3apsji, BEIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHHUE BEIECTBA, Ta3, (PU3NUYECKUE BETUUUHBI, CAMHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/bI, COMHIIE.

buomnorus: poTocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpaIbl, TOPHBIE TOPOJIBI,
MTOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMHYeCKasl peaKIus

[Tepunonnueckuit 3akoH. [leproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX TMEPUOJOB, KalMs, KalblMs U HX
COCMHCHUN B COOTBETCTBUM C TIOJIOKEHUEM »JJIEMEHTOB B llepuomnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHre BemiecTBa: BUAbl XMMHYECKOM CBSI3U. THUIBI KPUCTAIIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THMA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIHIECTB. XUMUUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pA3WYHBIM KJIaccaM HEOPTaHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanys XMMUYECKUX PeaKIni 10 Pa3IudHbIM MpHU3HaKaM (110 YUCITY
M COCTaBy Yy4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(GdeKTy, Mo
W3MEHEHHUIO CTETIEHEH OKHCIICHUS] XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
Y4aCTHIO KaTajlnu3aTopa). JK30- U IHAOTEPMHUUYCCKUE PEAKIIUU, TEPMOXUMUUCCKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuueckou peakiuu. [lonarue o6 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHSTHEe 0 TOMOTEHHBIX M TeTEepPOTeHHBIX
peakuusx. [lonsarue o karanmmse. [loHsiTne 0 XuMUYECKOM paBHOBeCHU. DaKTOPBI,
BIIUSIIOIIME HAa CKOPOCTh XHMMHYECKOM PEaKIUM U TOJIOKECHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEILHO-BOCCTAHOBUTENIPHBIE ~ PEAKIIUM,  DJIEKTPOHHBIA  OasaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBieHUE ypaBHEHUI
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OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHA C  HCIOJIb30BAHHEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopus PNEKTPOAUTUYECKON TUCCOLMALUN. DINEKTPOIUTHI U HEITEKTPOIUTHL.
KaTtnonsl, aHnoHsl. MexaHu3M AUCCOIMALMHA BELIECTB C PAa3IUYHbIMU BUAAMU
xuMuueckoil cBsa3u. CreneHs auccoruanuu. CUiIbHbIE U CJIa0ble AIEKTPOJIUTHI.

Peakruu noHHOTO OOMEHa. Y CIIOBUS NMPOTEKAHMS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpalIEHHbIE HWOHHBIE ypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBAaHMM U COJIeM B CBETe MPEACTABICHUM 00  AIEKTPOIUTHUYECKOM
nuccounanu. KauecTBeHHbIE peakliui Ha HOHBL. [oHsATHE O THAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMH KPUCTAIUIMYECKHX PEIIETOK HEOPTraHWYECKUX
BEIIIECTB — METAJIOB U HEMETa/uioB (rpadura U ajiMasza), CIOKHBIX BEIIECTB
(xJopuaa HaATpHsi), UCCIIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peaKIuu
OT BO3JICUCTBUSA PANIMYHBIX (PAKTOPOB, HCCIETOBAHUE DIICKTPOIPOBOJHOCTH
pacTBOPOB BEIIECTB, MPOILECCA AUCCOLMALMAM KHUCIOT, IIEJIOYEed U COJIeH
(BO3MOXXKHO  HMCIOJIb30BaHME  BHJIEO  MAaTEpUalOB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKK  TMPOTEKAHUS  pPEaKIUd  HMOHHOTO  OOMEHa
(oOpazoBaHue oOcajka, BBIJEJIEHHWE Ta3a, OOpa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pas3ioKEHUsl, COCTUHEHUsI), PACIIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMONIIbIO KAUYECTBEHHBIX pPEAKUMA HAa HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HeMmeTaJibl 1 X COeIMHEHUSA

OO6mast xapakTepucTtuka TrajnoreHoB. (OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHbIe cTerneHru okucieHus. CTpoeHue u (U3MYECKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHWMHUYECKHE CBOMCTBA Ha I[puUMeEpe  XJopa
(B3amMoAeiicTBHE C MeTaulaMd, HeMeTaUlaMH, IIejiodaMu). XJIOPOBOJOPO/I.
ConsHass KHCIIOTa, XMMHUYECKUE CBOWCTBA, IOJY4YEHHE, NMpUMeHeHHe. JlelicTBue
XJIoOpa ¥ XJOPOBOAOPOJAa HA OpPraHW3M 4YeJIOBEKAa. BakHeWine XJIOpuabl U HUX
Hax0XJICHUE B MIPUPO/JIE.

O6miast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIC CTerneHu okucieHus. CTpoeHue W (Pu3MUecKrue CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJUIOTPONHBIE MOIU(DUKAIIMN KUCTIOPOa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOM, CTpOeHUE, (PU3MYecKue H
XUMHUYeCcKue cBoMcTBA. OKCHUIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHOB.
CepHas xwuciora, (HU3MYECKHEe W XUMHYECKHE CBoWcTBa (oOmme  Kak
MpeACTaBUTENsl KJlacca KHUCIOT M creurduueckue). XUMUYECKHE pPeaklluu,
JieXkKalMe B OCHOBE MPOMBIIUIEHHOTO CHoco0a TOJIYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KucaoThl. CoJIM CEpHOM KUCIIOTHI, KAYECTBEHHAs PEAKIIUs Ha
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cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCAMHEHUN B TPHUPOJIC. XHUMHUYECKOE
3arps3HEHUE OKPYXKAIOIICH Cpeabl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBbIE CTENEHU OKHUCICHUS. A30T, paclpOCTpaHEHUE B HPUPOJIE,
busnueckue u xumuieckue ceorctra. KpyroBopot azora B mpupoje. AMMHUaK, ero
bu3nUecKue 1 XMMUYECKHUE CBOICTBA, MolydeHue U npuMenenue. Cojid aMMOHUS,
X (U3UYECKUE U XUMHUUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakims Ha
WOHBI aMMOHUS. A30THasi KUCIOTa, €€ TMoJydeHue, (PU3NYECKHe W XUMHYCCKUE
CBOMCTBa (00IIME Kak MPEeACTaBUTENd Kiacca KHUCJIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH aMMOHMS B KadyecTBE MMHEpAJIbHBIX
ynoOpeHuil. XuMHU4YecKoe 3arps3HEeHUEe OKpYKaroIIel cpeibl COSIMHEHUAMH a30Ta
(KUCIIOTHBIE JOXKIU, 3arps3HEHHE BO3JyXa, MOUYBBI M BoAoEéMoB). dDocdop,
ajuioTponHeie Moaudukaruu docdopa, duzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kucinora, GU3NIESCKUE U XUMUYECKUE CBOIMCTBA,
nosyuerue. McnonabszoBanue pocdaroB B kauecTBe MUHEPATIBHBIX yI0OPEHUIA.

O6mast xapakrepuctuka 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHHS.  YTJIEpold,  aJUIOTPOIHbIC
Moau(dUKALIUKM, PACOPOCTPAHEHHE B MOpUpoae, (PU3NUECKUEe U XUMHUYECKUE
cBorictBa. Ancopomusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepojaa, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEUCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. DKOJOTHYECKHUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yrnepoga (IV), rumore3a r100aNbHOTO MOTEIUICHUS KJIMMara, MMapHUKOBBIM
ahdekt. YronapHas KucioTa U €€ coiu, ux (U3NYecKue U XMMHUUECKHUE CBOMCTBA,
noiayuyeHne u npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTA U CEIHCKOM
XO34MCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KAK O COSAUHEHUSIX
yraepoja (MeTaH, 3TaH, dTHIICH, alleTUJICH, dTAHOJ, TJIUIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie WCTOYHUKH YIJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HeDTH),
NPOAYKThl UX MepepaboTku (O€H3UWH), X pPOJb B OBITY M MPOMBILIIEHHOCTH.
[TonsaTre 0 OMOJOTHYECKH BAaXXHBIX BEIIECTBAX: KUpax, OelKaxX, YIiIeBoJax — U UX
pony B KU3HM 4eloBeKa. MarepualibHO€ €IMHCTBO OpPraHUYeCKUuX |
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usndeckue W XUMUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMenenue. CoenuHeHuss KpeMHusi B mpupojge. OOmme mnpencraBieHus o0
okcune kpemaust (IV) u kpemuueBoi kucnore. CWIMKAThl, X HCIOJIb30BAaHUE B
OBITY, B TIPOMBIIINICHHOCTH. BaxkHelre CTpouTenbHbIE MaTepuaibl: KepaMHKa,
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CTEKJIO, LIEMEHT, 0eToH, ene300eToH. [Ipobiembl 6€30MacHOr0 MCMOIb30BaAHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI,
MIPOBEICHNE KAYCCTBEHHBIX PEAKIIMA HA XJIOPHUI-MOHBI U HAOIOJACHNUE MPU3HAKOB
WX TPOTEKaHMs, OMbITHI, OTpaxkaroume (HU3NYEeCKue M XUMHUYECKHE CBONCTBa
raJIorTeHOB M HUX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJOpPUAOB (TaJOTE€HUIOB), O3HAKOMIJICHHE C
oOpasmamMu  ceppl U €€  COCOUHEHHSIMH  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEpHAIOB), HAOIIOACHHUE Mpollecca OOYTIMBaHMs caxapa IMOoJ JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEpHOW  KHCIJIOTHI, H3YYEHUE XHMHYECKUX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIOTHI, IPOBEACHUE KaYeCTBEHHON peakiMK Ha Cylbdat-
MOH W HaOJIIOJICHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3NYECKUMH
CBOMCTBaMU a30Ta, (ochopa W UX COEIUHEHHUHA (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yAOOPEHHIl, MOTyUYEHHE,
coOuWpaHue, pacrno3HaBaHME W M3YyUYCHHE CBONCTB aMMHUaka, IPOBEJICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ochaT-uoH U U3yyeHUEe MPU3HAKOB
UX IIPOTEKAaHMs], B3aUMOJEHCTBUE KOHIIECHTPUPOBAHHON a30THOM KUCJIOTHI C MEBIO
(BO3MOKHO WCIIOIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenen
KPUCTAJUIMUECKUX PEMIETOK anMasa, rpaduta, ¢yjepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aJCcOpOIMU  PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM VTIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4eHHE, COOMpAHHE, PAaClO3HABAHUE W HU3y4YCHUE
CBOMCTB YIJIEKUCIIOrO ras3a, MpoBEACHUE KAaUeCTBEHHBIX peakluuii Ha KapOoHAT u
CUJIMKAaT-UOHbl M W3YyYEHUE TNPU3HAKOB HX NPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIIMENW CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakxHenmme HeMeTabl U UX COEAUHEHUSD).

MeTasuibl M KX COeTUHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUHU
ux mnosioxkeHuss B Ilepromnueckoi cucrteMe XuMUYecKux diaemeHtoB J[. U.
MenneneeBa u crpoeHusi aroMoB. CTpoeHue mMeTamuioB. Metainyeckasi CBA3b U
METAJUIMYECKAs. ~ KPUCTAJUIMYECKAass  pelmeéTKa.  DJIEKTPOXMMHUYECKHU  pAX
HaIpsHDKeHUN MeTalioB. Gu3ndeckue U XUMUYECKHE CBOMCTBa mMeTauioB. Oo1me
CIOCOOBI TIONMy4YeHUsT MeTauioB. [loHSATHE O KOPPO3UM METAJIOB, OCHOBHBIC
CrocOOBI 3anuThl MX OT Koppo3uu. CruiaBel (CTainb, YYryH, AIOPATIOMUHUH,
OpoH32a) ¥ X TPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[[{eounble MeTaIbL: MOJOKEHUE B llepmoanmdeckoi cucreMe XHUMHYECKHX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME UX aTOMOB, HAaXOXKICHUE B IIPUPOLE.
du3nyecKue U XUMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U Kanusi). OKCUabl U
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TUAPOKCUABI HATpusd MW Kanud. I[IpuMeHeHHe WIETOYHBIX METANIOB M HUX
COEIMHECHUM.

[IlenoyHo3eMenbHbIE METAUIbl MarHuid W KaJIbIMWA: TIOJIOKEHUE B
[Tepuoauueckon cucreMe xumuueckux 3neMeHToB [[. M. MenaeneeBa, cTpoeHue
MX aTOMOB, HaXO0XJCHHE B pupojic. Pu3ndecknue u XUMUIECKUE CBOMCTBA MarHus
U Kanbluda. Baxueline coeauMHEHUs Kaiablusl (OKCUI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUSI.

AunroMuHUN: TTo0keHue B [lepuoauyeckoil CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpOCHUE aTOMa, HAXOXKJIECHUE B mpupoae. Pu3nUecKue u
XUMHUYECKHE CBOMCTBA alOMUHUA. AM(POTEpHBIE CBOMCTBA OKCHIAa U THIPOKCHUIA
ATIOMUHHSL.

Keneso: nonoxenue B [lepruoauyeckoil cucteMe XUMUYECKUX AJIEMEHTOB [1.
N. MenpgeneeBa, CTpO€HHE aroma, HaxXOXIACHHE B npupoae. Pusmueckue u
XUMHUYECKHe CBOMCTBA xene3a. OKCUIbI, THAPOKCHIBI U coiu xkene3a (II) u sxenesa
(1), ux cocraB, CBOMCTBA M MOJIyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ oOpas3laMd METa/lIOB M CIUIaBOB, HX (HU3NYECKUMU
CBOMCTBaMH, U3YYEHHE  pE3YyJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJICHCTBUS OKCHJIA
KIBIIUS W HATpuUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3BMOKHO  WCIIOJIb30BAaHME  BHJACOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIHMI HA MOHBI: MarHus, KaJIbIWs, aJIOMUAHMS, [IMHKA, KeJie3a
(1) u xene3a (II1), meau (1), HaOIrOEHUE U ONMCAHKME TPOIIECCOB OKPALTMBAHUS
IJJaMCHH HWOHAMM HAaTpHsl, Kadusd H Kalblus (BO3MOXHO HCIIOJb30BaHUC
BHJICOMATEPHAIIOB), UCCIICIOBaHNE aM(DOTEPHBIX CBONCTB THJIPOKCH]IA ATFOMUHUS
Y TUIPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxkueimue
METaJUIbl U KX COCTMHEHUS».

XuMus ¥ OKpYKAKOLIAA cpeaa

BemecTtBa n marepuanbl B MOBCEOHEBHOW >KM3HH YEJIOBEKAa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XUMHYECKUX peakiuil B ObITy. IlepBas momornis npu
XAMHUYECKUX 03KOTaX U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolllel cpenbl (mpeaesbHas JOMycTUMas
KOHIIeHTpalus BeulecTs, aaiee — [IJIK). Poib xumun B pemieHun 3KOJOTHUECKUX
po0aem.

Xumuueckuit IKcnepumenm:

H3yueHue oOpasIloB MaTepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepualbl).

Mesrcnpeomemmunie ceasu
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Peanuszanus MeXIpeIMETHBIX CBSi3ed IpU M3YYEHHH XMMHHU B 9 Kiacce
OCYILECTBIISICTCS 4Yepe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUH, SBISIOIIMXCA CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAyUYHbIE TMOHITHS: HAy4YHBIM (haKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KIacCUPUKAIUA, TEPUOJUIHOCTh, HAOIIOJACHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEINb, SBJICHUE, NAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®usuka: Marepus, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUL,
W30TONBl, PaJUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsiji, NPOBOJHUKH,
HOJyIPOBOJHUKH, JTUAJIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS]
pemérka, CIulaBbl, (PU3NYECKUE BEJIMYMHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJHLIE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, IKOCHUCTEMA, MHUHEPAIbHbBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MuUHEpadbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE HCKOIIAEMBIE, TOIINBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUSA ITPOI'PAMMDBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUSA TMPOrPaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHUs JOCTUTalOTCsl B XO0J€ OOy4YeHUsT XMMHHM B €JIMHCTBE Y4eOHOH H
BOCHUTATEJILHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULIMOHHBIMHA POCCUNCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH I[€HHOCTSIMHM, IPUHSATHIMA B
oOlIeCTBEe MpaBWJIaMd M HOPMaMH TIOBEACHHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIM3AIIMHN 00yUYarOIIUXCS.

JIM4HOCTHBIE ~ pE3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOydYaroluxcs
PYKOBOACTBOBATbCS CUCTEMOW ITO3UTUBHBIX LEHHOCTHBIX OpPHUEHTALMd U
pacIIMpEeHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTH:

1) MATPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAWI0, MOHUMAHUS 3HAYECHUS XUMHYECKOW HAyKH B KHU3HHU
COBPEMEHHOT0 O0OIIIeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON HMHQpOpMalUen o
MIEPEIOBBIX JIOCTHXKEHUSX M OTKPBITHSX MHUPOBOM M OTECYECTBEHHOW XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCITATAHMS:

IPEJCTABJICHUS] O COLMAJIBHBIX HOpPMax M TMPaBUJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEeIbCKOM, TBOPUECKOW M JAPYrMX  BHJAX
NeSATEeTbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM MAESTEIBHOCTU MPHU
BBITIOJIHGHUH YYEOHBIX, TIO3HABATENBHBIX 3aJ]]a4, BBIMOJHEHUH XUMHUYECKUX
AKCTIEPUMEHTOB, CO3IaHUU YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TMpolecce HSTOM y4eOHOUM JeSITeIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEICHUE M TMOCTYNKH CBOMX TOBAapUUIEH C TO3UIUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIIEICTBAN MIOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABJISIOLINE
OCHOBY JIJII TIOHUMaHUs CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPECTaBIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUS NPUPOJABI, B3aUMOCBA3IX YEJIOBEKA C
MIPUPOJTHOM CPENOU, O POJIM XMMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTHUBBI, HAITPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAUMBIE ISl OOBSICHEHUS HAOJIOJaeMbIX MPOILIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIIMOHHOW W YUTATEThCKOW KYJBTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSATEIHHON pabOThl C y4eOHBIMU TEKCTaMH, CIIPABOYHOM
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JUTEPATYPOH, JOCTYNMHBIMU TEXHHUUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHUI0 W TO3HAaHUIO, JIF0OO3HATENILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W HCCIEIOBATEIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIICHHOCTH W yYPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) hopMHpPOBaAHHS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU J>KHU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aJIKOr0Jis, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIOJICHUST TIpaBUJl  OE30MACHOCTH MpH  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HM;

5) Tpy10BOr0o BOCIIUTAHMS:

HMHTEpPEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil u Tpyaa pa3IuyHoro poja,
YBOKEHHUE K TPYAYy M pe3yibTaTaM TPYIOBON JEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHHUS TMPEIMETHBIX 3HAHUM MO XUMHUHU, OCO3HAHHBIA BBIOOP
WHUBUyAIbHON TPAaeKTOPUU MPOJOJKEHUST 00pa30BaHUsI ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenHo! npodeccuoHanbHON AeSITEILHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHHM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOQPECCUOHATILHOM CpeJIe;

6) IKOJIOrHYeCKOro BOCIIUTAHUS:

HKOJIOTMYECKH 11€J1IeCO00pa3HOe OTHOIICHUE K MPUPOAEC KaK HMCTOYHUKY
JKU3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3MYecKoMy M TCUXWYECKOMY 3JI0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIIOICHHUS
npaBuiI 0€30MaCHOTO MOBEICHHUS MPU PabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJyYyaeMble MPU U3YYCHUU XUMUHU, IS
pELICHUS 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOAHON CPEAOH, ISl TTOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIBTYphl, OCO3HAHHS TJI00aTbHOTO  XapakTepa
HKOJIOTUUECKUX MPOOJIeM U MyTeW MX pElIeHUs MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJICHUs, YMEHHUSI PYKOBOACTBOBATHCS UM B TMO3HABATEILHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wMeTanpeaMETHBIX pE3YJAbTATOB BBIACISIOT 3HAYUMbBIC A
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAY4YHbIE TIOHATHUA (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, (PaKT, CUCTeMa, MPOLECC, IKCIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTaX M TMO3BOJISIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOMN
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HAay4YHOW KapTUHE MUpA, U YHUBEpCaJIbHbIC y4eOHbIC NEeUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYISITUBHBIE), KOTOpHIE OOeCreunBalOT (GopMUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOMU
JIESTCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA

ba3oBble JJoruueckue A1eMcTBUS:

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHHH
3HaHUMW: PACKPBIBATh CMBICT XHMHUUYECKUX TMOHATHH (BBIACIATH MX XapaKTEpPHBIC
MPU3HAKKU, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH TOHSTHUSIMU), UCIOIb30BaTh
MOHATHS 711 OOBSICHEHUS OTNEIBHBIX (DaKTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS U
KpUTEpUH [JIs1 KJIacCU(UKAIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIUH,
yCTaHaBJIMBAaTh NPUYMHHO-CJICJACTBEHHBIE CBSA3M MEXKAY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTMUECKHE PACCYXKJCHMS (MHIYKTHBHBIC, NETYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKJIFOUCHHS

YMEHHUE TPUMEHSATh B TMPOLECCE TMO3HAHUS TMOHATUSA (TpeAMETHhIE U
MeTanpeIMETHbIC), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEeMble B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPHUMEHSIEMbIE B XUMHH MOJICIIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CMMBOJ DJJIEMEHTa), XUMHUUYecKas ¢opMmysia U YpaBHEHHE
XUMHUUYECKON peakiuy — MpHU PEIICHUU y4eOHO-MO3HABATEIbHBIX 33]]a4, C YUETOM
ATUX MOJICNbHBIX TMPEICTABICHUN BBISBISATh U XApaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIni,
BBIBIIATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIICJACTBEHHBIC CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCaX U SIBJICHUSIX.

Bba3oBble ncciienoBarebCKue JeHCTBUA.

YMEHHE HCIOJb30BaTh MOCTAaBJIECHHBIE BOMPOCHl B Kaue€CTBE HUHCTPYMEHTa
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI Il (DOPMHUPOBAHHMS THIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOPETEHUE OMbITa IO IUIAHUPOBAHUIO, OPTaHU3allMM W TPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, (OpMYyJIHUPOBaATH 000OIICHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATh OTYET
O MPoJIeTTaHHOM padoTe.

Pab6ora c undgopmanuei:

yMEHUE BBIOWpATh, aHAJIU3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M (OPM MPEJCTABICHUS, TTOJTY4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJACpP)KaHUS, CIPABOYHBIC
nocoOusi, pecypcel VHTepHeTa), KPUTHYECKH OIICHUBATH MPOTUBOPEYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;
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YMEHHE NPUMEHATh Pa3InYHbIE METOJbl U 3alpoChl IIPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX JMJIsi BBIOJHEHUS
y4eOHBIX U TO3HABATENIbHBIX 33]a4 ONPEeAeTIEHHOrO TUIIA, IPHOOPETEHUE OMBITA B
o0nacTd HUCMOJIb30BaHUSA HH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX — TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpPOH aKTUBHOTO MCIIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMPATh ONTUMANIbHYIO (JOpMY IMpEACTaBICHUS UHPOpMALUU U
WUIIOCTPUPOBATh PEIIAEMBbIE 3a/1adyd  HECJIOKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu GopmaMu rpaduku U UX KOMOWHAITUSIMU;

YMEHUE UCIOJNb30BaTh W aHAJIM3HPOBAaTh B Ipouecce ydyeOHOH U
UCCIIEIOBATENBCKON /IEITETbHOCTH MH(GOPMAIUIO O BIMUSHUU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIMCTBA M TPAHCIOPTAa Ha COCTOSHUE OKPYIKAIOIIEH IPUPOJHOM
CpEBbl.

KoMMmyHHKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCH (B Xoje Auanora v (Wiau) AUCKYCCHUU) MO
cylmecTBy  oOcyxaaemMoil  Tembl, (HOPMYIUpPOBaTh CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEACTABIATH  IOJYYEHHBIE  pe3ylbTaThl  ITO3HABATEJIBHON
JEATEIbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIIOJHEHUS] XMMHUYECKOIO 3KCIepuMeHTa (J1abopaTOpPHOIrO OIBITA,
1a60paToOpHOI pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MIPOCKTA);

yMEHUsI y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MUCCJENOBATEIBCKOW  JEATEIBHOCTH NPH  pPEUICHUH
BO3HUKAIOIIMX MPoOJeM Ha OCHOBE yd€Ta OOIIMX HHTEPECOB M COIJIACOBaHUS
no3uuil (00cyxaeHus, oOOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOpPIUHALIMS
COBMECTHBIX JEHUCTBUM, ONPEACIICHUE KPUTEPHUEB II0 OIEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryisiTuBHBbIC YHUBEPCAJbHbIC Y4eOHbIC 1CHCTBUA:

YMEHUE CaMOCTOSITENIbHO OIpPEAeNATh LEeNU JEATeIbHOCTH, IJIaHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U IPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATeILHOCTh, BRIOMpaTh Hanbosee 3(HEeKTUBHBIE CTIOCOOBI PEIICHHS YUYSOHBIX U
MO3HABATENIbHBIX 33J7]a4, CAMOCTOSITEIBHO COCTaBIIATh WIIM KOPPEKTUPOBATh
IPEUIOKEHHBIM  AJTOPUTM JEUCTBUM IIPU BBINIOJHEHUM 33JaHUN C YYETOM
MOJy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJjbTaTa 3asBJICHHON LEIU, yMEHUE
MCITOJIB30BATh ¥ AHAJIM3UPOBATH KOHTEKCTBI, IPEJIAracMbl€ B YCIOBHH 3aJaHUIA.

NPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 1O OCBOCHHMIO 00s3aTEIBHOrO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW (QeaepanbHOl pabdodeil MmporpaMMon,
BBIJIETISIIOT: OCBOCHHBIE O0YYAIOUIMMUCS Hay4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI
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NeucTBul, crnenuduueckde Uil MPEeIMETHOM 00JlacTH  «XUMHS», BHJIbI
JEATeIBHOCTH MO  TOJYyYEHUI0O HOBOTO  3HAHUS, €ro HHTEpHpeTaIu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHUTYAIIHSIX.

K xoHIily oOydenus B 8 kiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEMIECTBO, CMECH
(oIHOpO/IHAsT U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBAa, MOJb, MOJISIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, SJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHYECKasi peakuus, KiIacCU(pUKAIMS pPEaKIUH: peakiuu
COCIMHEHUS, PEAKIUU Pa3IOKECHUS, PEaKIUU 3aMElIeHUs, peaKkuu
0OMEHa, HK30- U IHJAOTEPMHUUYECKUE PEAKIUH, TEIIOBON 3PPEKT peakunu,
AIpO aToMa, SJEKTPOHHBIA CIIOM aroma, aTOMHas OpOWUTallb, paanuycC
aToMa, XUMHUYECKasl CBSA3b, MOJIIPHAS M HETOJIIPHAS] KOBAJCHTHAS CBS3b,
WOHHAs CBSA3b, UOH, KaTUOH, aHUOH, PACTBOP, MaccoBasi JI0Jsl BEIIECTBa
(IpolLieHTHAs! KOHIICHTPAIIUs) B pacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSTh 3TH HOHSTHUS MIPU ONUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJIb30BaTh XHUMHUYECKYID CHUMBOJIUKY JUIsi COCTaBjieHUs (opMyi
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIIUN;

e ONpENENATh BAJECHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COCJAMHEHHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACTIEHHOMY KJIacCy COEAUHEHUW IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsA3M (KOBaJICHTHasT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuoamueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh IMOHMMAaHUE TMEPUOJUYECKON 3aBHCUMOCTU CBOMCTB
XUMHUUYECKUX BJIEMEHTOB OT WX mojoxkeHusi B Ilepuomumueckoil cucreme,
3aKOHOB COXpaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

e OIKCHIBATh M XapakTepuszoBaTh Ta0auuHyro (opmy Ilepuoanueckoit
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3inyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynma)», mansie u
OOJIbIlIME TIEPUOJBI, COOTHOCUTH 00O3HAYEHHUS, KOTOPhIE HMEIOTCA B
tabmune «llepuonuueckas cucremMa XuMHUECKUX »djeMeHToB [J[. .
MeHieneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMK CTPOCHUSI aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIO AIEKTPOHOB
U pacrpeiesieHUe UX Mo JIEKTPOHHBIM CIIOSIM);

e KJIACCHU(PUIUPOBATH XMMHUYECKUE DJIEMEHTHI, HEOpPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakuuu (M0 YHMCIy M COCTAaBY Y4YacTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIJI0BOMY 3B (DEKTY);

e XapakTepHW30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIICCTB
Pa3JIMUHBIX KJIACCOB, MOATBEPK/Iasi ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIMIUX XUMUYECKUX PEAKIIH;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XHUMHUYECKUX TMpEBpallecHUN B
Pa3JIMYHBIX YCIOBUSIX;

e BBIUHCISITh OTHOCUTEIbHYIO MOJIEKYJSIPHYIO ©  MOJIAPHYIO  MaccChl
BEII[ECTB, MACCOBYIO JIOI0 XUMHYECKOTO JJeMeHTa 1o ¢opmyre
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIInu;

e TMPUMEHSATh OCHOBHBIE OIEPAllUd MBICIUTEIBHON NEATEIIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, OOO0OIICHUE, CHUCTeMaTH3aluIo, KiacCu(UKaIuIo,
BBISIBJICHUE TPUYUHHO--CJICICTBEHHBIX CBSI3€M — JJIsI U3YyUYECHUS] CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIMM, ECTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJIEHUEe, H3MEpPEHHUE, MOJCIUPOBAHUE, DKCICPUMEHT
(peaJIbHBIM U MBICIICHHBIN );

e CJENOBATh MpaBWJIAM  TOJIB30BAHUS  XHUMHUYECKOM  MOCYyIOM U
7ab0paTOpHBIM  00OpPYIOBaHMEM, a TaKKe IMpaBujaM oOOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBHUM C HWHCTPYKIIMSIMH 110 BBITIOJIHEHHUIO
7a00paTOPHBIX XWMUYECKHX OMNBITOB MO TMOJYYEHUI0O U COOUpPAHHIO
razoo0pa3HbIX BeEIIECTB (BOJOPOJAa U KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEACIEHHON MAacCOBOW JOJIEN PacCTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XHMHUYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEN M KUCIOT C TOMOIIBIO MHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U APyTrue).

K xonIty oOyuenus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e PACKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHATHH: XUMHYECCKUI
AJIEMEHT, aTOM, MOJEKYyJa, HMOH, KAaTHOH, AaHWOH, NPOCTOE BELIECTBO,
CJIO’)KHO€ BELIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJICHUSI, XUMUYECKasl peaKklus, XUMUUECKasi CBsI3b, TEIJIOBON 3(PdeKT
peakuuu, MOJIb, MOJSIpHBIA  OOBEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEAJIEKTPOJUTHI, AJICKTPOJIUTHYECKAsT JAUCCOLMAINS, PEAKIMH HOHHOTO
oOMeHa, KaTaau3aTrop, XHMHUYECKOEe paBHOBECHE, OOpaTUMBbIEC U
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HEOOpaTUMBbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pPEAKIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCICHHE W  BOCCTAaHOBJICHHUE,
aoTponus, aMmpOTEPHOCTh, XUMHUUYECKasl CBSA3b (KOBAJICHTHAs, MOHHAs,
METaJIMYEeCKas), KPUCTAJUIMYECKAsT PEmIETKAa, KOPpO3HUsl  METAJIOB,
CIUIAaBbl, CKOPOCTh XHMHUYECKOM pEaKIuu, MPEAeIbHO JOMyCTHUMAas
koHueHTpanus [1JIK BemecTna;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MIPEBPALICHUN;

e HCIOJBH30BAaTh XHMHYECKYI) CHMBOJIMKY I COCTaBJICHHUS (HOpPMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpPEIETATHh BAJEHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIacCy COEIMHEHHM M0 QopMyiaMm, BHJ XHUMHYECKOU
CBSI3W (KOBaJ€HTHAas, WOHHAs, METAJUIMUECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3apsA]l MOHA MO XUMUYECKOW (popmysie, XapakTep Cpelbl B
BOJHBIX PacTBOpPax HEOPraHMYECKUX COCIWHEHUI, TUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpbiBaTh cwmbica Ilepuogmueckoro 3akona [I. M. MengeneeBa u
JIEMOHCTPUPOBATh €r0 TOHWMAaHWE: OINKWChIBATH W XapaKTEPU30BATH
Tabnuunyo (popmy Ilepronuueckoil CUCTEMbl XUMHYECKUX SJIEMEHTOB:
paznuyaTh TOHSTHS «rJaBHas noxarpymnmna (A-Tpynma)» U «moOouyHas
noarpymnmna (b-rpynma)», wmanpsle u OoONbIIME TEPUOJABI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B MEPUOAUYECKON Talnuie, cC
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsl  sjpa, oOIee 4YHCIO DJIEKTPOHOB U
pacmpeielieHie HX 10 DJCKTPOHHBIM CIIOSIM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTHA B M3MEHEHUH CBOWCTB JJIEMEHTOB U UX COCIWHEHUU B
Mpeesiax MajiblX MEPUOJOB U IJIaBHBIX HOATPYIII C YUETOM CTPOEHHS UX
aTOMOB;

e KJIACCHU(PUIIUPOBATh XMMHYECKUE DJIEMEHTHI, HCOPTAHMUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTAaBY YYacTBYIOUIUMX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapakTepH30BaTh (OMHUCHIBATH) OOIIME M CHEIMU(DUUECKHE XUMHUYECKHE
CBOMCTBA TPOCTBIX M CIIOXKHBIX BEIIECTB, IOJATBEPXKAAsi OIMNHCAHUE
npuMepaMi MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

e COCTAaBJSITh YPAaBHEHUS DJIEKTPOJIUTUYECKOW AUCCOIMALUA  KHUCIIOT,
LIEJI0OYEHN U COJIEH, TTOJHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
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oOMEHa, ypaBHEHHUS pEaKIMi, IOATBEPKIAOIINX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBHTEIIBHBIX  pEaKIui
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PCaKIINi;

e TMPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TIPEBPAIMEHUNA B Pa3IAYHBIX
YCIIOBHSIX;

e BBIYUCIIATH OTHOCHTCIBHYIO MOJICKYJSPHYID W MOJISIPHYIO  MacChl
BCII[ECTB, MAaCCOBYIO JIONF0O XHUMHYECKOTO »JJIEMEHTa 10 (opMyIie
COEIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
0 YPaBHEHUIO XUMHUYECKON PEaKIny;

e coOOMIONAaTh  IpaBWJIa  TIOJIB30BAaHHMS ~ XHMHUYECKOM  IMOCYAOM W
Ja0opaTopHbIM  000Opy/JOBaHHMEM, a TakKe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIUSIMHU II0 BBIMOJHECHHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB 110 TOJYYCHHIO W COOMPaHHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJICKHCIIOTO ra3a);

e TMPOBOJIUTH  pPEAKIMH, TOATBEPXKIAIONINEC  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHI-, OPOMH/I-,
noaua-, kapOoHat-, docdar-, cumukar-, cyiabdar-, TUIPOKCU]I-UOHBI,
KaTHOHBI aMMOHHSI ¥ WOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTR;

e TPHUMEHSATH OCHOBHBIC ONEPAIIMH MBICTUTEIBLHON JIEATCIILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, O00O0OIIeHNe, CHCTeMaTH3allii0, BBISBICHHE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — JUIsl M3YYCHHMS CBOMCTB BEICCTB H
XUMUYECKUX pEaKIHi, EeCTECTBEHHO-HAYYHBIC METOABI TIO3HAHUSI —
HaOIOICHUE, W3MEPEHHE, MOJICTUPOBAHKE, DKCIICPUMEHT (peanbHBIA U

MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acon
Ne HaumeHnoBaHue pa3aenoB u duaekTpoHHbie (L poBbIE)
KouTtpoJbHbie IMpakTuyeckne
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubnnorexa IIOK

' MPaAKTUYECKOM IeATEIIbHOCTU https://m.edsoo.ru/7f41837c

YeJioBeKa

19 BeitectBa 1 xumuueckue 15 1 bubnnorexa IIOK

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

Hroro no pasaeny 20

Pa3nen 2. BaxkHeiilme nmpeIcTaBuTe M HEOPraHMYECKHUX BellleCTB
21 Boznyx. Kucnopon. I[lonsitue 5 bubnnoreka LIOK

' 006 okcHaax https://m.eds00.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 bu6nmmorexa [JOK

' W COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsarue 00 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBI 11 1 1 bu6mmoreka [IOK

' HEOPraHWYECKUX COECMHEHHI https://m.eds00.ru/7f41837¢

Hroro mo pazaeny 30

Pa3nen 3. Ilepuoauyeckuii 3axoH u Ilepuoguyeckas cucrema xumuueckux 3jemMeHToB JI. U. MenaeneeBa. CTpoeHHe aTOMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN
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[lepuoauueckuii 3aK0H U

I[TPOT'PAMME

31 [Tepuonnueckas cucrema 7 bubnnorexa IIOK
XUMHUYECKHX 31eMeHTOB /1. . https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma

. )(;I/IMI/I‘ICCKa}I CBSI3b. . BuGmiorexa LLOK

: KHCIIUTEIIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH https://m.edsoo.ru/7f41837c
bu6nmmorexa [JOK
Hroro no paspeity 15 https://m.edsolol.rou/7f41837c
PesepBHoe BpeMs 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBIIO 68
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9 KJIACC

KounyecTBO 4acos DJIeKTPOHHbIE
HaumenoBanue pa3jiesioB u TeM uu@poBbIie
Ne ni/m P Kontpoabsnsie | IlpakTudeckue (uitcpp )
NMPoOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M1 XMMHUYECKHE PeaKITHU
11 [loBTOpEeHue u yrayOnenue 3HaHUH 5 1 bu6mmoteka LIOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edso0o.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [IOK
' peakuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTAYECKAS TUCCOIHAITHS. 8 1 1 bubnnoreka [IOK
' XUMHUUYECKUE PEAKIIUH B PaCTBOpaxX https://m.edso0.ru/7f41a636
Hroro no pasaeny 17
Pa3nen 2. HemeTaslsibl M UX COeTMHEHHU S
21 OO11ast XapakTepUCTUKA XUMUYECKUX 4 1 bubnnoreka LIOK
' anemeHToB VIIA-rpynmsl. ["anorens https://m.edso00.ru/7f41a636
OO01mmas xapaKTepuCTHKa XUMHUUECKHUX
2.2 anemeHToB VIA-Tpymel. Cepau eé 6 bubmmorexa [IOK
' PYTHIEL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1ast XapaKTEPUCTHKA XUMAYECKHIX
2.3 3neMeHToB VA-rpynmnsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1ast XxapaKTEepUCTUKA XUMUIECKUX
2.4 aseMenToB IVA-rpymmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHTIEL p https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro no pazaeny 25
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Paszaea 3. MeTa/LiIbl M UX COeIMHEHUSA

. bubmmoreka [JOK
31 Obuue CBOHCTEA METANIOB 4 https://m.eds00.ru/7f41a636
. bu6mmorexa [JOK
3.2 Baxxuelimre MeTaJUIbI M UX COEANHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus 1 okpy:Kawiias cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HA YEJIOBEKa 3 bubnnorexa [IOK
' B P https://m.edso00.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMst 3 buGnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

[okyMeHT co3aaH B anekTpoHHomn popme. N2 1/45 ot 21.02.2024. UcnonHutens: KasaHkuHa C.I".
Crpanuua 25 n3 42. Ctpanuua cosgana: 21.02.2024 13:30

g 3/IEKTPOHHBIA
¥ TATAPCTAH


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

[oKyMeHT co3iaH B aneKkTpoHHo chopme. Ne 1/45 ot 21.02.2024. Ucnonnutens: KasaHknHa C.I. 5 0 ANEKTPOHHbBIN
CtpaHuua 26 us 42. CtpaHuua cos3gana: 21.02.2024 13:30 =¥ TATAPCTAH



IHOYPOYHOE INTAHUPOBAHUME

8 KUIIACC
KoaunyectBo yacoB DJIEeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpazoBaTejibHbIE
padoThI padoThI
pecypcbi
1 [Ipeamer xumuu. Pons XuMuM B )KU3HU 1 bu6nmoreka IJOK
yenoBeka. Tena u BeliecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOaX MO3HAHUS B XUMUHU 1 bubmotera LIOK
8 https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «I[IpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bu6nunoreka [{OK
oOpailieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/IOBaHUEMY
4 Yucteie BemecTBa U cMecu. CriocoObl 1 bu6nmmoreka IJOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pabora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 bubmorexa HOK
A N pHMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
bu6mmorexa IJOK
6 A 1
TOMBLH MOIICRY ! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE 2JIEMEHThI. 3HAKU 1 bu6mmorexa IJOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIOXKHBIC BEIIECTBA 1 bubmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmotera [IOK
Y ri https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BareHTHOCT bubmmorexa TIOK
PMYITa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OtHOcHTENbHASA aTOMHAs Macca. bubmuorexa [IIOK
OTtHocuTeNbHas MOJIEKYIISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J11 XUMHYECKOTO bubmuoreka [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 Komnuuectro Bemiectra. MoJib. bubmuorexa [IOK
MonspHas macca https://m.edsoo0.ru/ff0d5230
14 DU3NUECKUE U XUMUUECKHE SIBIICHUS. bu6mmoreka [JOK
XuMHU4YecKask peaKLus https://m.edsoo.ru/ff0d37fa
IIpu3Haku U yCciaoBUs NPOTEKAHUS bubnuorexa [IOK
15 .
XUMUYECKHUX PEAKLIAN https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHsI MACChI BELIECTB. bubnnoreka LIOK
16
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust KoauyecTBa, Macchl
17 BEILECTBA [10 YPABHEHUSIM XUMHUECKUX brbmorexa [JOK
. yp https://m.edsoo.ru/ff0d5708
peakumii
Knaccuduxarysi XuMU4eCKUX peakiui
18 ( bu6mmoreka [JOK
COC/THOHILL, PASHOMCHIL, https://m.eds00.ru/ff0d3f34
3aMenieHus, o0OMeHa)
M. B. JIOMOHOCOB — y4Y€HBIN-
19 sHnukmoneauct. O6006meHne n bubmmorexa [IOK
t AT, Hf https://m.edsoo.ru/ff0d40c4
CcHUCTEeMaTH3aIus 3HaHUH
20 KonTtponbHas pabora Nel mo teme bubnnoreka LIOK
«BelecTBa 1 XUMUYECKUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk razos. Cocrtas Bbu6nmuoreka IJOK
Bo3nyxa. Kucnopoa — saneMeHT u https://m.edsoo.ru/ff0d448e
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pocToe BelecTBo. O30H
DOuU3NYEeCKHUE 1 XUMAYECKHUE CBONCTBA
22 KHCII0po/ia (peakuy OKUCIIEHUS bubmorexa LIOK
poa (peakt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsarue 06 okcumax
CrocoOblI MOIy4YeHUsT KUCIOPOJia B
23 JabopaTopum Zq I OMBIH_U'IGHII){OCTI/I buGnnorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TemnoBoii 3 HeKT XUMHIECKON
peaKIuu, MOHITHE O bubmnoreka IIOK
24
TEPMOXHMHYECKOM YPABHEHUH, 3K30- U https://m.edso0.ru/ff0d4790
SHOTEPMHUCCKHUX PEAKIUAX
TommmBo (HEPTH, Yrojab U METAH).
25 3ar }I3HeI§I/Ie¢];03 yra CIIOCOOBI gro bubmotera LIOK
p AyXa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHHS
ITpakTuueckas padora Ne 3 mo Teme
26 «I_P}OJ'I eHUE U 5061/1 aHue KUCIIopo1a bubmmorexa LIOK
e 1P poAa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonoponx — snemeHT u npocroe bubimmoreka [IOK
BemecTo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
98 dusnyecKkre U XUMUYECKHE CBOMCTBA bu6nmmoreka IJOK
BoJopoa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
bu6mmorexa IJOK
29 IT
OFFITHE O KHCIOTAX H COMAX https://m.eds00.ru/ff0d50d2
30 Crioco0bl MoTy4eHust BOJIOpoia B bubnuoteka [IOK
n1abopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 o Teme
31 «l'Pion cHHUE U 5061/1 aHue BoJopoaa brbmorexa [JOK
v . P AopOa, https://m.edsoo.ru/ff0d4f42
U3YYCHHUE €T0 CBOWCTBY
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30 MoutsipHbIii 00EM ra3oB. 3aKoH bubmuoreka [IOK
ABoranpo https://m.edsoo.ru/ff0d542e
Breruncienns o0béma, KoIMYeCcTBa

33 BEIIIECTBA T'a3a [0 €ro U3BECTHOM bubmorera HOK

oy https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruucnenns 005EMOB ra3oB 1Mo

34 ABHCHUIO PEaKIIMH Ha OCHOBE 3aKOHA bubmmorexa LIOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B

35 DU3NYECKUE U XUMUYECKHUE CBONCTRA bubmuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBanwii. [Tonsitue 00 bubmuorexa [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacelmeHHbIE

37 u HIe[Hacm peHHLIGI:) aCTBOPBI MI:CCOBEUI bubmotera [IOK

B P PEL https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbota Ne 5 o Teme

38 «IIpuroroBieHne pacTBOpOB C bubnuoreka ITOK
OnpeAeIEHHON MaCCOBOM JT0IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA

39 KonTponbHas padota Ne2 no teme bubnuoreka IIOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTaB, KitaccupuKaius, bu6mmorexa IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lomy4yenue u XuMHUYECKHUE CBOWCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHUsI: COCTaB, KJIacCU(PUKAIIHS, Bbu6nmuoreka IJOK

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHne u XUMHYECKUE CBOMCTBA bubmuoreka [IOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: cocras, kinaccudukarus, Bu6mmoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue nu xuMHuyecKue CBOMCTBA bub6numoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATYypa,
46 CHOCOESBFI) I1OJI )eHI/m XI/IMI/Iqey(IJ)KI/Ie bubmmorexa [OK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuyeckas padota Ne 6. Pemenue
47 AKCTIICPUMEHTAIBHBIX 3a7a4 110 TEME bu6nmoreka IJOK
«OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['eneTndeckas cBSI3b MKy KJaccaMu bu6nmmoreka IJOK
HEOPraHUYECKUX COCAUHEHUI https://m.edso00.ru/00ad9a50
bu6mmorexa IJOK
49 O0o001IcHNEe U CHCTEMATH3alKs 3HAHHI
- . https://m.edso0.ru/00ad9ch?2
KonTponasnas padora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HCOPTaHUYECKHUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbie MOMBITKH KIacCUPUKAITTN
bu6mmorexa IJOK
51 XHMUYECKUX 3JIeMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
Bbu6nmuoreka IJOK
52 [Tepuoanueckasi cuctema XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenaeneeBa
53 Ilepuoas: TG, [IOACPYIIIIBI bubmotera [IOK
PHOZEL, TPYITIBL, TOAPY https://m.edso00.ru/00ada52c
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54 Ctpoenune atomoB. CocTaB aTOMHBIX bubmuoreka [IOK
anep. M3ortonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK
. bu6mmoreka IJOK
55 aTOMOB 251eMeHTOB [ leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTrO
56 3JIEMEHTA 110 €r0 IOJ0KCHHUIO B bu6mmoreka [JOK
ITepuoanueckoii cucteme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanueckoro 3akoHa Jis
57 pa3BUTHUS HayKH U npakTuku. /. 1. bubnuorexa [IOK
MenpeneeB — y4€HbIN, MIE1ArOT U https://m.edsoo.ru/00ada96e
rpak iaHuH
58 DIEeKTPOOTPHUIIATEILHOCTH aTOMOB bubnunoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmoreka IJOK
59 Honnas xumuyeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBanenrtnas nonspHas XuMuyeckas bubnuoreka IIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoJsipHas XUMU4ecKas bubnnoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa IJOK
62 CTeneHb OKUCICHUS
https://m.edsoo.ru/00adae28
OKUCIUTENTEHO-BOCCTAHOBUTEIBHBIC bubmuoteka [IOK
63
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTETN U BOCCTAHOBUTEIIN brbmorexa [JOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o teme bubmuoreka [IOK
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((CTpOCHI/Ie aroma. XuMU4IecKas CBSI3b)»

https://m.edsoo.ru/00adh486

[NPOT'PAMME

66 Pezepauslii ypok. O6001eHne 1 1 bubnumoreka [IOK
cucTeMaTtu3anus 3HaHU I https://m.edsoo.ru/00adb33c
67 Pezepeuslii ypok. O6001eHNe 1 1 bub6numoreka [IOK
cHUcTeMaTu3alus 3HaHU I https://m.edso00.ru/00ad9ch2
68 PezepBublii ypok. O6o0uIieHue u 1 bubnmoreka [JOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOBTIO 68
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9 KJIACC

KounyecTBO 4acon DJIeKTPOHHbIE
Ne Jara uu@dpoBbIe
Tema ypoka Konrpouabnsbie | IlpakTuyeckue p
n/n Bcero u3y4eHusi ~ o0pasoBaTesbHbIE
padoThI padoThI
pecypchl
[Tepuonnueckuii 3aKoH.

1 [Iepnonnueckas cucrema 1 bubnuorexa LIOK
XUMHYeCcKux 3jemenToB . W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

. bubnuoreka [IOK
2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1
R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccuduxkanus u HoMeHKIaTypa 1 bu6nmmorexa [JOK
HEOPTaHWYECKHMX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMnuecko CBSI3U U TUIIBI 1 bu6mmorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel no teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3JieioB Kypca 8 kiacca»

6 Knaccudukanus XuMHaecKkux 1 bubnunorexa [JOK
PEAKIHIA IO pa3IMYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMUYECKOM

7 eakiui. [IoHATHE O TOMOTEHHEIX U 1 Bubmuorexa [IOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKITHIX
[TonsiTHE O XUMHUYECKOM PaBHOBECHH.

8 DaxTopsl, BIAAIOIME HA CKOPOCTH 1 bubnmorexa LIOK

PBL, . p https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKIIUU U TTOJI0KCHUE
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XHMHYECKOTO PAaBHOBECHUSI
9 OKUCIUTENTLHO-BOCCTAHOBUTEIBHBIC bu6mmorexa [JOK
peakiuu https://m.edsoo.ru/00adcade
Teopust >IEKTPOIIUTUICCKON
10 I[I/IcfounaunanHanHe U ci1a0ble buGnnorexa [IOK
' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HouHbIE ypaBHEHUS PEAKIIUI Bubmorexa IOK
yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubmorexa HOK
bel https://m.eds0o.ru/00add5d8
00 2JIEKTPOJIMTUYECKOMN TUCCOITHAIIIN
XUMHYECKUE CBOMCTBA COJICH B CBETE
13 [IpEACTABIIEHUI 00 buGnnorexa [IOK
p 5 https://m.eds00.ru/00add8h?
AIEKTPOIUTHUECKON TUCCOITHAIIIHI
14 TToustre o ruapoIn3e colei bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o001eHNE U CUCTEMAaTH3aIIHS bubnuorexa [JOK
3HAHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemienue 3KCIIEpUMEHTAITLHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3agad»
KontpoabHaas padora Ne2 mo reme
17 6] ep 0 . ecka ccomnma bubmiorexa LIOK
«DIIEKTPOIUTHUECKAS TN nanus.
p A Han https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIHMHU B PACTBOPAX»
OO01mas xapaKTepUCTHKA FaJIOTEHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CosstHast KHCIIOTA, but6mmoreka [JOK
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XUMHUYECKUE CBOMCTBA, OJIyYEHHUE, https://m.edsoo.ru/00ade104
pUMEHEHHE
[TpakTrueckas padora Ne 2 mo Teme
20 «[lonmy4eHune constHON KUCIIO bubmmoreia LOK
Jy4EHHUE COJISTHON KUCTIOTHI,
_ N . https://m.edso0.ru/00ade348
U3y4eHUe e€ CBONCTB»
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKUX eazlll)nﬁ €CJIA OJIUH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
pEeareHTOoB J1aH B H30BITKE
99 OO0m1as xapaKTeprUCTUKA JIEMEHTOB bubnnoreka [IOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIE MOIU(PUKAIIUN CEPBI.
93 Haxoxnenue cepsl u €€ coelMHEHNI bu6mmoteka LIOK
B Npupojie. XMMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpoeHuUe, bubnnoreka [{OK
du3nUecKue 1 XMMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHast KMCIIOTA,
25 du3nUecKue 1 XMMUYECKHE CBOICTBA bubmmorexa LTOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIUH, JISKAIIUE B
OCHOBE MPOMBIIUIEHHOTO CII0co6a
26 MOJTyYEHUS] CEPHOM KUCIIOTHI. bubmuorexa LIOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COCTUHEHUSIMU
cepbl
97 Beruuciienne MmaccoBoii 10711 BBIXO1a but6mmoreka [JOK
IIPOJIYKTa PEaKIUH https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTepUCTHKA JIEMEHTOB bubmuoteka [JOK
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VA-rpynisl. A30T, pacipoCTpaHEeHUE https://m.edsoo.ru/00adeeat
B Ipupoie, Gu3ndecKue u
XHMHYECKHE CBONCTBA
AmMMuak, ero pusndeckue u
29 XHMHYECKHE CBOMCTBA, MOJyYCHUE U bubnmnorexa [IOK
> HOIYH https://m.eds00.ru/00adf004
MIPUMEHEHUE
ITpakTrueckas padora Ne 3 mo Teme
30 «Ilomyuenue a aKa, U3y4eHHUe ero bubmmorexa [IOK
JydeHHE aMMHUaKa, u HHE er
i ya ¥ https://m.edsoo.ru/00adf180
CBOCTB»

31 A3oTHas KHCIIOTa, €€ PU3NICCKUE U bubnnoreka [IOK
XHUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonb30BaHMEe HUTPATOB U COJICH
aMMOHHS B KAUSCTBE MUHEPAJIbHEIX

32 00peHuii. XMMHYECKOE ’ bubmorexa [TOK
YAOOP i . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHMSIMH a30Ta
®dochop. Oxcun pochopa (V) u

33 (bocg)o pHaﬂ KI/ICJ‘Ig)Ta (?bliw({ezkne u bubmmorexa [TOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, OIYyYEHUE
Ucnonb3oBanue docdaTtos B

34 Ka4eCTBE MUHEPAJIbHBIX Y100PEHU. bubmuorexa LIOK
3arpsi3HeHUE NPUPOJHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Vrunepon, pacupocTpaHeHUE B

35 npnpgne (llj)mnlflecxfle 1 XUMHYECKHUE bubmmorexa [OK

. https://m.eds00.ru/00adfd9c
CBOIiCcTBa

36 Oxkcuipl yrieposia, ux Gu3ndecKkue u bubnmnorexa [JOK

XUMHUYECKHUE CBOMCTRA. https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOIIEMBI,
cBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbpHas KHCIIOTA U €€ COJIH bubmorexa [IOK

https://m.edso0.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

38 "TTosrydyeHue yriekucioro rasa. bubnuorexa IIOK
KauecTBenHnas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauyaIbHBIE TOHSITHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHunii 1 ero coequHeHus Bubmorexa IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«Baknelnie HeMeTaJlIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHUS»

KontponbHas padora Ne3 o teme
42 «Baxkneime HeMeTaJlIsl U BX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTUHEHMS»
OO01mas xapakTeprucTUKa XUMHUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 MeTtamnndeckas CBsI3b U bubnunorexa [JOK
METaJUIMYECKask KPUCTAILUTNYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyecKue CBOMCTBa
METaJIJIOB
XHUMHYECKHE CBOMCTBA METAILIIOB.

44 DNEKTPOXUMUYECKUH psift bubmmoreka LIOK

. https://m.edso00.ru/00ae1156
HaIpsKEHUN METaJIOB
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OO0mme crmocoOb! MOTYyYeHUS
MeTaiu1oB. CrinaBel. Beraucienus no
45 aBHEHUSIM XUMHUYECKUX PEAKIUI 1 bubmorexa HOK
yp PeaKiut, https://m.eds00.ru/00ae1156
€CJIM OJMH U3 PEareHTOB COJICPKHUT
npuMecHu
bubnuorexa IIOK
46 11 1
OHATHE 0 KOPPOSHH METaIIoB https://m.edsoo.ru/00ae1278
bubnnorexa IIOK
47 1
Ienotnre MeTanel https://m.edsoo.ru/00ae14b2
48 OKcH/IbI U TUIPOKCHUIBI HATPUS U 1 bubnnoreka [IOK
Kalus https://m.edsoo.ru/00ae14b2
49 [I{eno4yHo3eMeNbHBIE METAJLIBI — 1 bubnuorexa IIOK
KaJIbIIUA 1 Maruui https://m.edsoo.ru/00ael5e8
bu6nmorexa [JOK
50 B 7 1
RHCHIIIE COCAMHCHIA KaTb I https://m.edsoo.ru/00ael15e8
51 O0600111eHHE U CUCTEMATHU3ALUS 1
3HAHUHU
52 JK&cTkocTh BOMIBI M CITIOCOOBI €€ 1 bu6mmorexa [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTrueckas pabora Ne 6 o Teme
53 "XXEcTKOCTEL BOABLI U METOIBI €€ 1 1 bubmmorexa [JOK
" A A https://m.edso00.ru/00aelae8
YCTpaHEHHUS
bubnunorexa [JOK
54 A i 1
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCUIA U 1 bubmuorexa LIOK
THIAPOKCHIA https://m.edsoo.ru/00aelc64
bubnmunorexa [JOK
56 Keneso 1
. https://m.edsoo.ru/00ae1d86
[okyMeHT co3aaH B anekTpoHHomn popme. N2 1/45 ot 21.02.2024. UcnonHutens: KasaHkuHa C.I". 'l 3NIEKTPOHHbIA

o2 ZHERTTUINTDIA
Crpanuua 39 us 42. CtpaHuua cosgana: 21.02.2024 13:30 =¥ TATAPCTAH


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

57 OKcCHU/IbI, TUIPOKCHUIBI M COJTU JKeJe3a bu6mmorexa [JOK
(1) u xeme3a (1) https://m.edso0.ru/00ae35e6
58 O00011IeHE ¥ CUCTEMATU3 AL
3HAHUMN
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCTIIEPUMEHTAIBHBIX 337124 110 TEME bubmmoreka [JOK
«BaxkHeHHe METAIIBL U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CITH OJIMH U3
pEareHToB JIaH B U30BITKE WITH bubmmoreka [JOK
60
COAEPKUT IpUMeCH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa MPOAYKTA
peakuuu
61 O0600111eHHE U CUCTEMATHU3ALUS
3HAHUN
Kontponbnas pabota Ne4 mo reme
62 «BaxHelme MeTaauIbl 1 UX
COEIUHEHUS
63 BemectBa u matepuansl B bu6nmmorexa [JOK
MMOBCEIHEBHOM KM3HU UeIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsiI3HEHUE bu6mmoreka [IOK
OKPY’KaroIlle! cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bu6mmoreka [IOK
9KOJIOTHYECKUX MPo0IemM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O0001IeHIE 1 bubmuorexa LIOK
cUcTeMaTH3aIus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHsiit ypok. O6001IeHNE T bubnmoreka [JOK
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cucTeMaTru3anusa 3HAHWI

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

68

PesepBHbIii ypok. O600mIeHNE 1
cucTeMaTu3aIusg 3HaHui

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOBI1O
I[TPOT'PAMME
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Jluct cornacoBaHua kK pokymeHTy Ne 1/45 ot 21.02.2024
MHnumaTop cornacoBanus: KasankuHa C.I". [JupekTop
CornacoBaHne nHuymnmpoBaHo: 21.02.2024 13:31

JlncTt cornacoBaHus Twun cornacoBaHus: nocnepoBaTesibHoOe
N° (17 [0) Cpok cornacoBaHus Pe3ynbTaT cornacoBaHusi 3ameyaHus
LiMopgnucaHo
1 KazaHknHa C.I". A

21.02.2024 - 13:31
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