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HOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1Mo XUMHUM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUSl COCTaBlIEHA Ha
OCHOBE TpeOOBaHWI K pe3yldbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHOW IMPOTPAMMEBI
OCHOBHOro ob6mero obpaszoBanms, mpeacrtaBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE
denepanpHOl pabodeld MpPOrpaMMbl BOCIHTAHUS W C YYETOM KOHIICTIIIMH TPENOIaBaHUS
yueOHoro npeaMera «XuMus» B 00pa3oBaTenbHbIX opranu3zanusx Poccuiickoit @enepariui.

[IporpamMMa 1Mo XUMHHM JaéT MPEACTABICHHE O IENAX, OOIIeH cTpaTerud OOYYCHHS,
BOCIIUTAHUS W Pa3BUTHA OOYydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBAET
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeycCMaTpUBAET pacIpeielieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fieliaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACP)KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh
M3YYEHUS XUMUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOIIUXCs, OMPEACIIIeT BO3MOXKHOCTH TIPEMETa JIst
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus, a TAK)Ke TPEOOBAHUI K pe3yabTaTaM 00yUeHHsI XUMHH
HA YpOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIYEOHOTO COJICPIKaHUSI.

3HaHHWE XMMHH CIYXXUT OCHOBOM JUIsi (JOPMHUPOBAHUS MHUPOBO33PEHUST 00ydaroIIerocs,
€ro TPEJICTABICHUA O MaTepPHAILHOM €IWHCTBE MHUPA, BAKHYIO POJb UTPAOT (hopMHpyeMbie
XUMHEH MPeCTaBICHNUS O B3aUMOIMPEBPAIICHUAX YHEPTUU U 00 HBOIIOLNHU BEIIECTB B MPHUPOJIE,
0 TYTSIX PEIICHUS TJIOOAIBHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alid BO3MOXKHOCTEH [UIs CcaMOpasBUTHS H  (OPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (YOPMHpPOBaHHE MBIIIIIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUaronnxcs,
HaBBIKOB HMX  CAMOCTOSITETLHOM  yueOHOM  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CIENU(UKOW HAy4IHOTO MBIILICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TArloM B (JOPMUPOBAHUHT
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YyYarOIINXCs;

crocoOcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJAJ B DKOJIOTMYECKOE OOpa30BaHUE
oOydJaronuxcs.

JlaHHbIE HampaBieHHUS B OOyUYEHUU XUMHUU OOECIEUMBAIOTCS CIEIM(HUKON COMEpKaHuUs
y4eOHOTO TIpeaIMeTa, KOTOPBIN SIBJISETCS TENarorMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIf HAYKN XMMHUHU Ha OMPEICTIEHHOM JTare € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUECHTUPOBAH Ha OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHMYECKON XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa cofep)aHusl IPOrpaMMbI IO XUMHUHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepaHuEe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XUMHUYeCKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY IOCIEIOBATEILHOTO Pa3BUTHs 3HAHHM Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;



— MPECTaBICHUH 00 JIEKTPOIUTUYECKOM TMCCOIUAIINY BEIIECTB B PaCTBOPAX.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHUS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEU
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUH CHOCOOCTBYET (POPMHUPOBAHUIO MPENCTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAaHUIO U METOJIaM I103HaHus B Hayke. M3yuenue xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu M3y4yeHUHn XUMHUH TPOUCXOAUT (OPMHPOBAHME 3HAHWN OCHOB XMMHYECKOH HAyKH
KaKk 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKON NEATENIbHOCTH YeJIOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBOM KyJIbTYpbl. 3ajaya Y4eOHOTrO MpEeIMETa COCTOUT B
(bOpMUPOBAHUN CHUCTEMBl XUMHUYECKHX 3HAHMA — BaXKHEMIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUN, JOCTYIHBIX O000IEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, s3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOAaM MO3HAHUS MPH HU3YYECHUH BEIIECTB U XMMHUYECKUX
peakuuii, B GOpMUPOBAHUU U PA3BUTUU [103HABATEIbHBIX YMEHUN M UX NIPUMEHEHUU B yueOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MaCHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3yyeHHH XUMHUHU HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMUpOBaHUE UHTEIUIEKTYAIBHO Pa3BUTON JIMYHOCTU, TOTOBOM K caM000pa30oBaHMUIo,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUS Ha CHUCTEMaTHYeCKOe NpUOOIIeHHEe OO0yJarommxcs K
CaMOCTOSITEIbHOW ~ IO3HABAaTENIbHOW  JEATENbHOCTH, HAy4YHbIM  METOJaM  IIO3HAHUf,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecreyeHue YCIOBHM, CHOCOOCTBYIOUIMX NPUOOPETECHHIO OOYYaIOIIMMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE AJIS PA3IMYHBIX BUIOB JESITENbHOCTH;

— (hopmupoBanue o011 GYHKIIMOHATHFHON M €CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, UCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYEHUUW XUMHUHU, TPUMEHATh WX TPH pelieHuHu MpodieM B
IOBCEIHEBHOM JKU3HU U TPYAOBOM EATENBHOCTH;

— ¢opMupoBaHUE y 00Y4aIOIIUXCS TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS LICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHSI CBOETO 3J0POBBS M OKPYXAKOIICH MPUPOIHON
Cpelibl;

— pa3BUTHE€ MOTHBAIlMK K OOYYEHHMIO, CIIOCOOHOCTEM K CAMOKOHTPOIIO |
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHsS OOIICUYENIOBEUECKUX I[EHHOCTEH, T'OTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(HIIST U HANIPABIEHHOCTH JaJbHEUINIET0 00yUeHHS.

OO1m1ee yncia0 4acoB, OTBEAEHHBIX JJIS M3yYeHUs XMMUHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejenmo), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XUMHYECKHE NOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTeME HaykK. Tena u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3IEMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opMmyna. BaneHTHOCTP aTOMOB XMMHUYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KommuectBo BemectBa. Monb. Monsipaasg mMacca. B3anMoCBsI3p KOJIMYECTBA, MAcChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

dusnyeckue U XUMHUYECKUE SIBJICHUSA. XUMHUYEcKass peakuus U e€ Npu3HaKu. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCY/IOH, MpaBWiIaMi pabOTHl B J1a0OpaTopuu M MpuémMamu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALUsl BOJIbI) 1 XUMHUECKUX (TOpeHHe CBeuH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBJIEHU, Habto1eHue
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coiau menu (), m3ydenme crnoco6oB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3yJIbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs Macchl, CO3JaHHe
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. Cocra Bo3ayxa. Kucinopon — 371€MEHT M MPOCTOE BELECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMHUUECKHe CBOMCTBA (pEeaKkIuy ropeHus).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCIIOpO/Ia.

TennoBoit 3pdexT XUMHUYECKON peakluu, TEPMOXHUMHUYECKHE YpaBHEHHS, 5K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxzaeHue Bogoposa B IPHUPOJE,
buznyeckne 1 XuMUYeCKHe CBONCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. KucioTe! u comu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. Hacelennsle n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTtBope. XUMUYECKHE CBOWMCTBA BOJbl. OcHOBaHuA. Pojib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcunbl. Knaccuduxanms OKCHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytonue. HomeHknatypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanus. Knaccudukaiims OCHOBaHWM: MIENOYM W HEPACTBOPUMBICE OCHOBAHUSI.
Homenkiatypa ocHoBaHui. Pu3nueckre M XUMHUYECKHE CBOMCTBA OcHOBaHMM. IlomyueHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa cosieil. @u3nyeckue U XMMHUYECKHe CBOMCTBa cojied. [lonmydyenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEIEIICHUE COACPKAHUsI KUCIOPOoJa B BO3/lyXe, MOJyueHue, COOupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W INpEKpallleHusi ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MOYKHO HCITOJIb30BAaHKE BHJICOMATCPUAIIOB), HAOIIOICHIE 00pa3IOB BEHIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHISCTB PA3IMYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C METaIaMH,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Mepuoauveckuii 3akoH u Ilepuoanyeckasi cucreMa xumuyeckux djiemenros /. U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple MONBITKM KIacCUPUKAIMU XHUMHUECKHUX OdyeMeHToB. lloHATHe o rpymmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIC U HIEIOYHO3EMETbHbBIE METAJUIbI, TaJOT€HbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

[Iepnonnueckuit 3akoH. llepuommueckass cucrema xuMudeckux oanemeHtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HUECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX saep. W3orombl. OnexkTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJiiyca aTOMOB XMMHUUYECKHUX AJIEMEHTOB, METAJTHIECKUX
Y HEMETAJUIMUECKUX CBOMCTB I10 TpynnaM U NepHoIaM.

3nauenue [leprmonnueckoro 3akona u [leproanyueckoi cUCTEMbl XUMUYECKHUX YJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumu4deckasi — CBS3b. KoBanentHast ~ (mossipHass ¥ HEMOJIApHAsi)  CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus. OKHCIHTEIbHO-BOCCTAaHOBUTENbHBIE  peakunu. IIponeccer
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUNIOB M HEMETAIJIOB, B3aMMOICHCTBHE THAPOKCHIA
[MHKAa C pacTBOpamMHu KHUCIOT W IIEJIOYEH, IPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Meostcnpeomemnwie ceasu



Peanu3zanus MeXnpeaIMeTHBIX CBA3€H IIPU U3YUYEHUU XMMUU B 8 Kjlacce OCYLIECTBIISETCS
yepe3 HCHOJb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IIOHATUH, TaK U IOHATUH,
ABJIAIOIUXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OOwe ecTecTBEHHO-HAy4YHbIC IOHATHS: HAay4HbIH (DakT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJCIIb, SIBJICHUE.

®usuka: marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, ()U3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IJIAaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHbIE IOPOJIbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMH4YecKasi peakuusi

[lepuonnueckuin 3akoH. Ilepuomnueckas cucremMa xXumMudeckux diaemeHtoB /. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHune BeniecTBa: BUABl XMMHMYECKON CBS3H. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB. XUMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3iMYHBIM KJacCaM HEOPraHMYECKHUX COEIMHEHUH, eHETHYEeCKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccuukanus XuMHUUECKUX peakiuil Mo pa3IuyHbIM MpU3HAKaM (IO YUCIYy U COCTaBY
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajlu3aropa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonatue o ckopoctu xuMuyeckoi peakuuu. [loHsTHe 006 0OpaTHUMBIX M HEOOpPATUMBIX
XUMHUECKHX peakiusx. [IoHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. [lonsTue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMU, AJIEKTPOHHBIN OaxaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopus 37AEKTPOIIUTUYECKON JUCCOLMALIMHN. DIEKTPOJIUTHI U HEJIEKTPOINUTHI. KaTHoHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconranuu. CHIIbHBIC U C1a0bIe JIEKTPOITUTHL.

Peakiuy MOHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakiil HOHHOTO OOMEeHa, MOJIHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
IpeCTaBiIeHU 00 3JIEKTPOTUTHYECKON aucconranuu. KadecTBeHHblE peaklMd Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEISAMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
UCCIICJOBAHNE 3aBUCHMOCTH CKOPOCTM XMMHMYECKOM pEaKkUUu OT BO3JACHCTBUS pPa3IMYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHCJIOT, Iueno4ed M coned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHAlOB), IPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHMUS peakiuii MOHHOro oOMeHa (oOpazoBaHHE
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOPEHME, PEaKLUU PA3JI0KEHUsI, COEIUHEHUs),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U X coeIMHEHUS

OOmast xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJICHCTBUE C METalJaMH, HEMETaJUIaMH,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
U MX HAXOXJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka syeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpOA, CTpoeHUe, (U3NYeCKHe M XMMHUYeckue cBOMCTBA. OKCHUABI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOI KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgpaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapaktepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKkue 1 XMMUYeCcKHue
CBOICTBa, nonydeHue u npumeHeHne. Conu aMMOHMs, UX (PU3HUECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HHUTPATOB M COJEH aMMOHHS B KaueCTBE MHHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopHas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka syeMeHTOB |V A-rpymmel. OCOOEHHOCTH CTPOSHHMS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIHbIe MOU(UKAINK, pacIpOCTPAaHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHBIe ¢ oKcuaoM yriepoaa (1V),
TUIOTE3a T100aJIbHOTO TOTEIUIEHHs KJIMMaTra, MapHUKOBBINA 3Q@eKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHMSX yIriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX NEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOIIOTMYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HMX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemuwnii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIyY€HHE W TPUMEHEHUE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe o0pa30B HEOPTraHUUECKUX BEIIECTB, CBOMCTB COSIHOW KUCIIOTHI, POBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOMIOJEHUE Tpollecca OOyrnuBaHUs — caxapa TOJI  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MO’KHO HCIIOJTb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-noH W U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MOJydeHHE, COOMpaHHe, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELICHUE 3KCIEPUMEHTANbHBIX 3a/1ay Mo TeMe «BaxHelmiue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTtaJuibl M UX COeIMHEHUS

OO6mrast xapakTepUCTHKA XHUMHUYECKHX OJEMEHTOB — METaUIOB HAa OCHOBAaHUHM WX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounble MeTaJIbl: MOJOKeHUE B lleproanyeckoil cucTeMe XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa, CTpOEHHE UX aTOMOB, HaX0XJAEHUE B nIpupojae. PU3nYecKrue 1 XUMHUYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
MIEJIOYHBIX METAJUIOB U UX COCTUHECHUM.

[[lenoyHo3eMenpHbIE METAJIBI MarHuid W KaJbLUU: ToNokeHue B Ilepumoamueckou
cucremMe xuMmMuueckux anemeHToB [[. WM. MeHneneeBa, CTpOeHHME MX aTOMOB, HAXOXKJICHHE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumomnueckoid cucreme xumudeckux siemeHto . .
MenneneeBa, CTpo€HHE aToMa, HaXxoXJeHHUe B mpupojae. Ousndyeckne U XMMUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Keneso: mnonoxenne B Ilepronnueckod cucreMe XuMuueckux osnemeHtoB J[. U.
MenieneeBa, CTpOCHHE aTOMa, HaXOXJAE€HHE B mpupoje. OPu3nueckue 1 XMMUYECKHUE CBOWCTBA
xene3a. Oxkcunpl, ruapokcuasl U conu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJICHHE C o00pasllaMd METalIOB W CIJIABOB, WX (PU3UYECKHUMH CBOMCTBAMHU,
U3YYEHHE PE3yJbTaTOB KOPPO3UH METAIJIOB (BO3MOXKHO MCIIONb30BaHHE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHUs Kee3a B



KHCIOpoie  (BO3MOXKHO — MCIIOJIB30BaHME  BUICOMATEpUANIOB), INPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKIUil Ha MOHBI: MAarHWs, KajblMs, aTIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJIus M KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIeI0BaHHE aM(OTEPHbBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COSITUHEHUS.

XumMus ¥ OKpy:Kaomas cpeaa

BemectBa u Marepuaisl B IOBCEIHEBHOM XU3HM YenoBeka. be3onacHoe ncnosiab3oBaHue
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XUMHUYECKOE  3arpsA3HEHHE  OKpy)Kawlled cpeabl  (IpelenbHas — AONyCcTUMAas
KOHIIEHTpanus Bemects, ganee — [1/1K). Posb XxuMum B perieH# 3K0JI0rH4ecKuX poodiiem.

Xumuueckuii IKcnepumenm:

u3yudeHne o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAUIOB, TOJIUMEPHBIE MATEPHUAJIbI).

Meoswcnpeomemnwie ceasu

Peannzanus MeXnpeIMeTHBIX CBSI3€M MPU U3yYEHUHM XUMHUH B 9 Ki1acce OCyLIECTBISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX E€CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U MOHATHUH,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOme ecTecTBEeHHO-HAYYHBIE TOHSTHS: HAyYHBIH (PaKT, THIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAMYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

@dusnka: marepus, aToM, D3JEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKIWJA, H30TOIHI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIPOBOIHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIEeCTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIIIMYECKas pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYUHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, F3KOCUCTEMA, MHUHEpAIbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, TOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUUN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMMHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrPAaMMBbl OCHOBHOTO 00ImIero o0Opa3oBaHUs
JOCTUTAIOTCS B XOJIc O0OYYCHHUsI XMMHUHU B €IUHCTBE YUECOHOM M BOCITUTATEIBHOM JICATEIHEHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMH B OOINECTBE MpPaBUJIAMH U HOPMaMH TMOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PAaCHIMPEHHE OIbITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIC B YACTH:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYpHOMY, HCTOPUYECKOMY H
HAYYHOMY HACIICJIMI0, TOHMMAHUSl 3HAYCHUS XMMHYECKOH HAayKH B KH3HH COBPEMEHHOTO
o01IecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMANMEl O MEpeJOBBIX JOCTHKEHUSIX U
OTKPBITUSAX MUPOBOW M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHHUSIX 00
yCTpOMCTBE MUpa U OOIECTBA;

2) rpasKIaHCKOro BOCIIMTAHHUS:

MPEJCTABICHUS O COIHUAIBHBIX HOPMax M IpaBHJIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IIOJIC3HOW,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM /I€ATEIbHOCTH P BBIOJHEHUN Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIITOJIHEHUH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHWUM YUYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKM CBOMX TOBApHUINEH C TO3WUIMH HPABCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHM MOCTYIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUpPOBO33pDEHUYECKHE MpPEJCTAaBICHUS O BEIIEeCTBE M  XUMHMYECKOH  peakluu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONIME OCHOBY IS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HANPAaBICHHBIE HA TIOJYYeHHE HOBBIX 3HAHWN MO XUMHH,
HEoOXoAuMBbIe Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENILHOM,
WH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYPHI, B TOM YHCIIE HAaBBIKOB CAMOCTOSATEIBHON paboOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypod, JOCTYHHBIMH TEXHUYECKUMHU CPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEepeC K OOYyYEHHMIO U MO3HAHHIO, JTI0003HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTH KHM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J]I0POBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS
mpaBul O€30MaCHOCTH TIPU OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEalbHOU
KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YyYCHHIO MPOoeccuil U TpyAa pa3IuyHOro Poja, YBaKEHUE
K TPyAy H pe3yjbTaTaM TPYJOBOH [EATEILHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMCHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYATHHOW TPACKTOPUU



MPOJODKCHHUST O0pa3oBaHUsA C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJIalITUPOBATLCS B IPO(HECCHOHATILHOM Cpelie;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTHUYECKH I1eTIecO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJIyYaeMble MPU HU3YYCHUU XUMUU, JUIS PeIleHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBAThCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe metampeaMeTHBIX Ppe3yNbTAaTOB BBIACISIOT 3HAUMMBIE IS (DOPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOPbIE 00ECNeunBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHHUSI UCIOJb30BaTh MPUEMBI JIOTMYECKOrO MBIIUICHUS IPU OCBOCHHM 3HAHWM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHATH B Mpoliecce MO3HAHUS MOHATUS (MPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMU4eckass (opmylia W ypaBHEHHE XHMHYECKOW peEakiuu — TpPU PEIIeHUH YydeOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBCHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3YyUAEMbIX MTPOIECCAX U SABJICHUSX.

basoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHME HCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

MpUOOpETEeHNE OMBITA MO IIAHUPOBAHUIO, OPTraHU3AIMU U TMPOBEACHHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI MO pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMsI, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Paborta ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO PaA3TUYHBIX
BUJIOB M (OPM TPEICTABICHUSA, TMOIYU4aEMyI0 M3 Pa3HbIX HUCTOYHHKOB (HAYYHO-TIOMYJISIpHAS



JUTEepaTypa XHMMHUYECKOTO COJepKaHHWs, CIpaBOYHbIe TmocoOus, pecypchl HHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE NMPUMEHATH Pa3IMuHbIe METO/IbI U 3aIIPOCHI IIPU MIOUCKE U 0TOOpe HH(pOpMAINU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OMbITa B 00JACTH WCIOJIBb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHGOPMALMU U WUIIOCTPUPOBATH peIllaeMble 3a/aud HECIOXKHBIMH CXEMaMH, JAUarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCIIOJb30BaTh U aHAIM3UPOBATh B Ipoliecce y4eOHOH M HCCIen0oBaTeIbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaroLIed IPUPOJHON Cpeibl.

KomMyHHKaTHBHbIE yHHBepcaJIbHble Y4eOHbIe JelicTBUA:

YMEHHUS 3a/laBaTh BOIPOCHl (B XOA€ AMaiora W (WiIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHHUSI TPEACTABIATh IOIYYEHHBIC pPE3YylbTaThl IMO3HABATEIBHON JEATEIBHOCTH B
YCTHBIX U MMHCbMEHHBIX TEKCTaX; J€JaTh MPE3EHTALUIO PE3yIbTATOB BBINOJIHEHUS XUMUYECKOTIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IMO3HABATEIBHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIMS COBMECTHBIX JEHCTBHIM, ONpeesieHue KPUTEPHEB MO OLIEHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHUA:

YMEHHE CaMOCTOSITENIbHO OMPEEIATh HEeNn AeITeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESITEIbHOCTb, BBIOMpAThH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpemMEeTHBIX peE3yABTATOB MO OCBOCHHUIO 00S3aTEIBHOTO COICpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabodell MporpaMMoM, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3ITUMYHBIX YICOHBIX U HOBBIX CHTYAIIUsIX.

K xoHiy obydenus B 8 kjiacce npenMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

o pPAacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHSATHHA: aTOM, MOJIEKYIIa,
XUMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOIHAS H
HEOJIHOPO/HAs), BAJICHTHOCTh, OTHOCHTEJbHAS aTOMHAash W MOJIEKYJSpHAs Macca, KOJHYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas IO XHMHYECKOTO 3JEMEHTa B COCIWHEHHH,
MOJISIPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHULATENBHOCTb, CTEIEHb
OKHCIICHHsI, XMMHUYECKasi peakius, KiacCu(puKalus peakiuid: peakinyd COCTUHEHHUsS, PEeaKLUuu
pa3JIOKEHUs, PEeaKLMU 3aMELICHUs, PEeaKIMH OOMEHa, 9K30- M JHJIOTEPMUYECKHE peakluH,
TETUIOBON (P (PEKT peakluu, siIpo aToMa, SJICKTPOHHBIN CIIOH aTOMa, aTOMHAast OpOUTAIIb, PAJANyC
aToMa, XMMHMYECKasl CBs3b, MOJIIPHAs W HEIOJIIPHAs KOBAJIEHTHAs CBSA3b, MOHHAs CBSA3b, HOH,
KaTHOH, aHWOH, PACTBOP, MAacCOBas JI0JIsl BEIIeCTBa (IIPOLIEHTHAs! KOHLIEHTPAIHsI) B pacTBOPE;



L4 HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATUMN U MNPUMCHATDH
OTH IMOHATHS ITPU OIMMHMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ;

o UCTIOJIb30BAaTh XMMHYECKYI0 CHMBOJIUKY JUIS COCTaBJICHUS (DOPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;
J OIpesieNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb

OKHCJICHHSI 2JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAJICKHOCTD BELIECTB K ONPEACIEHHOMY
KJIACCy COeAMHECHHWA 1O QopmyiaMm, BUI XUMHYECKOH CBS3U (KOBAJICHTHAas W WOHHAs) B
HEOPraHMYECKUX COEUHEHUSX;

. packpbiBaTh  cMmbIicii  [lepmoamueckoro  3akona . WM. Mengeneesa:
JEMOHCTPUPOBATh NOHMMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX 3JIEMEHTOB
0T ux nosoxxeHuss B Ilepuoauueckoil cucteme, 3aKOHOB COXPAHEHHMS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

o ONKCBHIBATh M XapakTepu3oBaThb TabmuuHyto (opmy Ilepumogmueckoil cuctemsl
XMMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHS «TJlaBHas noArpynna (A-rpymma)» U «o0oyHast
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
umerotcs B Tabnuue «llepuoanueckas cucteMa xuMU4Yeckux anemeHToB [. M. MenaeneeBay ¢
YHUCIIOBBIMHU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMMUECKHUX 3JIEMEHTOB (COCTaB M 3apsn
A1pa, 001ee YUCIIO JIEKTPOHOB U PACHPEeNICHHE UX IO AJIEKTPOHHBIM CIIOSM);

J KJacCH(UIUPOBATh ~XUMHUYECKHE DJIEMEHTHI, HEOpPraHWYeCKHE BEUIECTBa,
XUMHUYECKHE peakuu (110 YUCILY U COCTaBY YYacCTBYIOIIMX B PEAKLUMU BEILECTB, M0 TEIUIOBOMY
sbdexry);

. XapaKkTepu3oBaTh (ONMUCBHIBaTH) OOLIME XMMHMYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, IIOATBEPXkAAas ONHUCAHWE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

. [IPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCHUMOCTH OT HUX KaueCTBEHHOIO
COCTaBa, BO3MOXKHOCTH IPOTEKAHUs XUMUYECKUX IIPEBPAILICHUI B PA3JIMYHBIX YCIOBUIX;
. BBIYHCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPDHYIO MAacChl BEIIECTB,

MAcCCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa 10 (OopMyJie COSAMHECHHSI, MACCOBYIO JIOJTIO BEIIECTBA
B PacTBOpPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIUH;

(] HpI/IMeHSITI) OCHOBHBIC onepam/m MI)ICJII/ITCJIBHOﬁ HCATCIIBHOCTU — aAHAJIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMATU3AINI0, KIACCU(UKAIUIO, BBISBIEHWE MPUYUHHO-
CJIEICTBEHHBIX CBSA3EH — JIJIsl U3yUEHHUsI CBOMCTB BEUIECTB M XMMHUECKHUX PEaKIINii, eCTeCTBEHHO-

HayyHble METOJbl IO3HAHMUS — HaAONIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peasbHBIN ¥ MBICIIEHHBIH );
. cleoBaTh IpaBWJIaM IMOJIb30BAHUS XMMHMUYECKON MOCyq0oi W J1abopaTOpHBIM

o0opynoBaHWEM, a TakkKe TNpaBWIaM oOOpamleHusl C BEIECTBAMH B COOTBETCTBUH C
UHCTPYKLUSMHU I10 BBIOJHEHHUIO J1a0OpaTOPHBIX XWMHYECKUX OINBITOB MO MOJYYECHUIO U
coOupaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJAa M KHCIOPOJA), TPUTOTOBJICHHUIO PACTBOPOB C
OTpeNieNI€HHOW MaccoBOM J1oyielf  pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATb M IMPOBOAUTH
XUMHYECKHE JKCIIEPHUMEHTHI M0 PaclO3HABaHUIO PACTBOPOB INENOYEH W KHCIOT C MOMOIIBIO
UH/IUKAaTOpOB (JIakKMyC, (eHOIPTATCHH, METUIOPAHXK U APYTHE).

K xoniy obydenus B 9 kjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

. pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHATUN: XMUMHYECKUH DIIEMEHT,
aTOM, MOJIEKyJia, HOH, KaTHOH, aHHOH, MPOCTOE BEILIECTBO, CIOXHOE BEIIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHULIATEIILHOCTh, CTEMEHb OKHCICHMS, XWMHUYECKash peakius, XHUMHUYecKas CBs3b,
TEII0BOM 3P dEeKT peakiiu, MOJb, MOJISIPHBIM 00BbEM, PACTBOP, INEKTPOIHUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT HCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYECKOoe
paBHOBecHue, oOpaTHMMble M HEOOpaTUMBbIE peaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKIMM, OKHUCIUTENb, BOCCTAaHOBUTENb, OKHCIEHHE ¥ BOCCTAaHOBJICHHE, aJJIOTPOIUS,



aM(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAS, MOHHAS, METAJUTMYECKasl), KPUCTAITHIeCKas
pemeéTka, KOpPpO3HWsl METaUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pPEakUHUH, MPEeAeIbHO
nomnycrumas konuentpanus I1/1K Bemecrsa;

. WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITHH U NPUMEHSATH
STHU TOHSTHS IIPU OMMCAHUHU BEILIECTB U UX MPEBPAILICHUI;

. UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBieHHs] (DOpPMYN BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

J ONpENIEATh BaJEHTHOCTh M CTENEHb OKHUCICHHS XHMHUYECKUX DJEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOIO COCTaBa, IMPUHAAJICKHOCTh BEILECTB K OINPEACIEHHOMY Kiaccy
coequHeHUH no GopmynaM, BUJI XMMHUYECKON CBSI3M (KOBaJCHTHAs, NOHHAS, METa/lInyeckas) B
HEOPraHMYECKUX COCIUHEHUSX, 3apsj WOHA 1O XHUMHUYECKOW ¢opMmylie, XapakTep Cpeabl B
BOJAHBIX pacTBOpax HEOPraHMYECKUX COCAMHEHUM, THUIl KPUCTAIMYECKONM  pEemETKU
KOHKPETHOI'O BELIECTBA;

. packpsiBaTh cmbica  I[lepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBAaTh M XapaKTepu3oBaTh TaOMuMuHyr (opmy
[lepuonnueckoil CUCTEMBbl XMMUYECKUX JJIEMEHTOB: pa3linyaTh MOHATUS «TJIABHAs TMOJArPYIIa
(A-rpynna)» u «mobounas noarpynna (b-rpymma)», maneie U 60JbIINE MEPUOBI, COOTHOCUTD
0003Ha4YeHHsI, KOTOPbIE UMEIOTCS B TIEPUOJNYECKON TabIuUIe, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsj siApa, ollnee YuciIo JIEKTPOHOB U
pacripesielieHle uX 10 JIEKTPOHHBIM CJI0sIM), OOBACHSITH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCJAMHEHUH B Ipeleiax MaJlbIX MEePUOJO0B U TJIABHBIX HOJATPYIII C
y4€TOM CTPOCHUS UX aTOMOB;

. KIACCU(UIIMPOBATh XUMHYECKHE DIIEMEHTBhl, HEOPraHWYEeCKHE BEIIECTBA,
XUMHUYECKHE PeakIuu (110 YUCIY M COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TETLIOBOMY
b exTy, Mo NBMEHEHHIO CTENEHEH OKUCIEHUS XUMUYECKUX JJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHeNH(PHUUECKHEe XUMUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsl ONMKUCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIH;

. COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTUUYECKON IUCCOLMALMU KUCIOT, LIEIOYe u
coJiell, MOJHBIE M COKpAIIEHHbIE YPaBHEHUS pEaKlMidi MOHHOTO OOMEHa, YpaBHEHHS PEakiui,
MOATBEPKIAIOIIUX CYIIECTBOBAHWE TEHETUUECKOW CBS3M MEXKIY BEIIECTBAMH Pa3IUYHBIX
KJIaCCOB;

L4 PaCKpbIBATH CYIITHOCTDb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ
MMOoCpCACTBOM COCTABJICHHUSA 3JICKTPOHHOTO OanaHca dTUX peaKuHﬁ;

L IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHHA,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

L4 BBIYUCIIATH OTHOCHUTCIBHYHO MOJICKYJIAPHYIO W MOJIIPHYIO MAcCChl BCHICCTB,

MacCCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa 1Mo (opMylie COeAMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA
B pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKON PEAKIIUY;

o coONrofaTh TMpaBHUiia TOJB30BAHUS XUMHUYECKOW TMOCYJIOW H J1abopaTOPHBIM
o0opy/oBaHNEM, a TaKXkKe MpaBuia 0OpaIleHHs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKITUSIMU
II0 BBIIIOJIHEHUIO J'Ia60paT0pHI)IX XUMHUYCCKUX OIIBITOB IO TIOJIYUYCHHUIO H CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);

o NPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KadeCTBEHHBIH COCTaB pa3IMYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOAMI-, KapOoHaT-, ¢ocdar-,
CHJIMKAT-, Cy.HB(l)aT-, TUAPOKCUA-UOHBI, KATHOHbBI aMMOHHA W HOHBI HM3YYCHHBIX MCTAJIOB,
MPUCYTCTBYIONIME B BOJHBIX pACTBOPAaX HEOPTaHWYECKHUX BEILECTB;

o MNPUMCHATH OCHOBHBLIC OIICpalnun MBICIUTEIbHOU ACATCIIBHOCTH — aHAJIu3 "
CHUHTC3, CpPAaBHCHUC, 0606H_[€HI/IG, CUCTCMATHU3AllUI0, BbIABJICHHUC MNPUYNHHO-CIICACTBCHHBIX
CBSI3eH — ISl M3Y4YCHHsI CBOWCTB BEIICCTB M XHMHUYECKHX PEAKIHH, €CTECTBEHHO-HAYyYHBIC



METOJIbI TIO3HAHUS — HAOIOJCHHE, U3MEPEHHE, MOJCIUPOBAHKE, DKCIEPUMEHT (pealbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonuecTBo yacoB = OcHOBHBIE BUABI Bunnl Bocnurareabn
Ip AeATeIbHOCTH 00yvyaruuxcst JeATeJIbHOCT bl KOMIIOHEHT
Ko aK U 1o npodopueHTan
Ne| HaummenoBan HTp ™ (opMupoBaH  JeKTpPOHHBIE HOHHBI
e pas3iesioB 01k yec HI0 (uudposbie) MHUHHUMYM
n/ W TemM ce| HRl GyHKUOHOHAI  00pa3oBaTeJbHbI
I [OpPOrpaMMbl ro ¢ e bHOM e pecypcenl
pad pa rPaMOTHOCTH
or GoT o0yvyarumuxc
bl . .
Pa3nen 1. [lepBoHayaabHbIe XUMUYECKUE TOHSITHSI
PACKpbl8aom CMBICT OCHOBHBIX AHanu3upoBar Bocnuranue
XUMHYECKUX MTOHSATHI: aTOM, b, LIEHHOCTHOTO
MOJICKYJIa, XUHMHUECKHAN JIEMEHT  WHTEPIPETHPOB OTHOIICHHUS K
6612671101 TIPUIHHHO- aTh JaHHBIE U OTEHeCTBEHHOMY
XML — -CJ'IGI[CTBGHHI)IE( CBSI3EH — ISt JIeaaTh KYIBTYPHOMY,
BAKHAS U3YHEHHS CBOHCTB BEILECTB 1 COOTBETCTBYIO HCTOPUTECKOMY
0BIACTE XUMHUYECKHUX PEAKITHH, I[I€ BBIBOJIBI —
€CTECTBEHHO-HAYYHBIE METObI OOBACHUTH Bbubmuorexa IIOK
11  CcTecTBO3HAH 5 2 IO3HAHWs — HAbIIFO/ICHHE, NOTEHUMATBHBL hitps://m.edsoo.ru/ | T 2CHEAMIO,
uin MU3MEpEHHUE, MOIEINPOBAHNE, € IPUMEHEHUs 7§41837¢ ITOHUMAaHHA
MPAaKTUYECKOMN AKCIIEPUMEHT (peaJIbHBIN 1 €CTECTBEHHOHA - 3HAYCHUSA
NEeATeIbHOCTH MBICJICHHBII ) YYHOI'O 3HaHUSA XUMHYECKOHU
YenoBeKa cnedyrom TIpaBUiIaM MOJB30BaHUS ISl OOIIECTBA HAyKH B SKU3HH

XMUMUYECKOH 1mocynoil u
71a00paTOPHBIM 000PYyIOBaHUEM,
a TakKe MpaBuiiaM 0OpalleHus ¢
BEUIECTBaAaMHU B COOTBETCTBHU C

COBPEMEHHOTO
o01IecTBa,
CIIOCOOHOCTH
BJIAJIETh



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

MHCTPYKIUSMU MO BBITTOJHEHUIO JIOCTOBEPHOM
1ab0PaTOPHBIX XUMHUYECKHIX nHdopMarmeii o
OIIBITOB MepeI0BhIX
JOCTHXKEHUSX U
OTKPBITHSIX
MHPOBOU u
OTEYECTBEHHOU
XUMHUH,
3aWHTEPECOBAHHO
CTH B HAy4YHBIX
3HAHUSX 00
YCTPOMCTBE MUpa
1 00IIEeCTBA;
PAcKpwiéaiom CMBICT OCHOBHBIX = OmnucaTb U Bocnuranue
XAMHYECKUX TMOHATUH: NpocTOoe OLCHUTH MHPOBO33PCHYECK
BEIIECTBO, CJIOJKHOE BEIIECTBO, CHOCO0BI, ux
CMech (omHOpOIHAS u KOTOpbIC NPEJCTABIEHHI O
HCTIOJB3YIOT
HEOJJHOPO/HAs), BAJICHTHOCTb, " BEIIECTBE U
yuéHble, YTOOBI .
OTHOCHTEJIbHAS aTOMHas SN XUMHUYECKON
MOJICKYJISIpHAs MACCA, | o ndkHOCTD peaxium,
KOJINYECTBO  BEIIECTBA, MOJb COOTBETCTBYIOLIH
Bemtecrsa u MOJIIpHas Macca Macco;saﬂ I[OJI}; N bubmorexa LIOK e COBpeMe}fI(I-)IOMy
OCTOBEPHOCTh )
1.2  XuMmHuUecKue 15 ’ a PHOS https://m.edsoo.ru/
XUMHYECKOTO DIIEMEHTA B | 00BsICHEHUI YPOBHIO Pa3BUTHS
peaknuu . .. 7f41837c
COCIMHEHUH, MOJISIPHBIM 00BEM, AHaNU3UpOBaT —_— HayKH )51
OKCHJl, KHCJIOTa, OCHOBaHHe, b, COCTAaBJISOLIHE
COJIb, DJEKTPOOTPULIATEIBHOCTH, = HMHTCPIPETHPOB OCHOBY I
CTEIleHb OKHCIICHHUS, XuMpdeckas TP A@HHBIC 1 MOHUMAaHHUSA
7aTh
peaKkius, xnaccuduramms  1C CYIIIHOCTH
. COOTBETCTBYIO .
PeaKIyi: PEaKUMH COCNMHEHM, | oo oo HAyYHOU KapTHHBI
PEAKIMA  PAsIOKERHS, PEAKMAM | oy oppary MUpa,

3aMEIIeHMs, PpPEeaKkIuu OoOMeHa,

HAay4YHBIC

IpeJICTaBIeHUs 00



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

3K30- u SHJIOTEPMUYECKHUE
peaknuu,  TEIIoBOoW  AddekT
peakuumn

UNLTIOCMPUpPYIOm B3aUMOCBS3b
OCHOBHBIX XUMHUYECKUX MOHSTUH
U TOPUMEHATh 3TH IOHATHS TIPU
ONMCAaHWU  BELIECTB U  HUX
IIPEBPALLCHU;

UCNONBL3YIOM XUMUYECKYIO
CUMBOJIMKY Ui  COCTaBJIECHUS
dbopMyn BemiecTB W ypaBHEHUI
XAMHYECKHUX PEaKIUI;

onpeoensiom BaJICHTHOCTh
aTOMOB 3JIEMEHTOB B OMHAapHBIX
COEMHEHUSX, CTEIEeHb
OKHCJIEHHUS 3JIEMEHTOB B
OMHAPHBIX COEIUHEHMSIX,
IIPUHAUIEKHOCTh  BELIECTB K
OIpEIEIEHHOMY KJIaccy
coeMHeHu o popMynam

BbLIYUCTIAIOM OTHOCUTEJIbHYIO

MONIEKYJSIPHYIO ¥ MOJISIPHYIO
Macchl BELIECTB, MACCOBYIO OO
XUMHUYECKOTO  DJIEMEHTa  TI0
dbopMyIie COeMHEHUS, MaCCOBYIO
JIOJII0  BEILIECTBA B  PacTBOpE,

MIPOBOJUTH pPacyEThI o
YPaBHEHUIO XUMHYECKOU
peaKkuuu;

apryMEHTHI U
JIOKa3aTelIbCTB
aus
Pa3TUYHBIX
HCTOYHUKOB
(manpumep,
rasera,
HHrepHer,
YKYPHAJIbI)
OOBSACHUTD
MOTEHIHAILHBI
€ TIPUMEHEHUS
€CTECTBEHHOHA
YYHOTO 3HAHUS
UL o01IEeECTBA

OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUSA
PUPO/IBI,
B3aUMOCBSI3SAX
YyeJioBeKa C
MPUPOAHOMN
cpenou, o poau
XUMHH B
MO3HAHUHM  JTHUX
3aKOHOMEPHOCTEMN

Hroro no paszneny
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Pa3zgen 2. Baxxneiinue NMpeacTaBUTEC/IN HEOPraHUYE€CKUX BEUIECTB

2.1

Bo3znyx.
Kucnopon.
[TonsTne 06
OKCHJIaX

PACKpb18a0Om CMBICT OCHOBHBIX
XUMHYECKHUX TIOHATUIN: OKCHUJT
cnedyiom npaBuiIaM
MOJIb30BaHUS XUMUYECKOU
NOCYA0H U J1aOOpaTOPHBIM
o0opy/soBaHUEM, a TaKXKe
npaBmiiaM oOpalleHus ¢
BEIIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBHITTOJTHEHHUIO
1a00PaTOPHBIX XUMUYECKUX
OIIBITOB I10 TOJYYEHUIO U
CcOOMpaHUIO KUCTTOpOa

BcmmomMaUTS M
MIPUMEHUTH
COOTBETCTBYIO
IHe
€CTECTBCHHOHA
YYHBIC 3HAHHS
OOBSICHUTD
MOTEHIHAILHBI
€ TIPUMEHEHUS
€CTECTBEHHOHA
YYHOT'O 3HAHUS
UL 001IECTBA
AHanu3upoBar
b,
WHTEPIPETHPOB
aTh JaHHBIE U
JIeJIaTh
COOTBETCTBYIO
A€ BEIBOBI

bubmuoreka [IOK
https://m.edsoo.ru/
7f41837c

Bocnuranne
IIPEICTABIICHUH O
COLMAIbHBIX
HOpMax U
npaBuiIax
MEKIIMYHOCTHBIX
OTHONICHUH B
KOJIJICKTHUBE,
KOMMYHHUKATHBHO
i
KOMIIETCHTHOCTH
B OOIIIECTBEHHO
MIOJIC3HOM,
yueOHO-UCCIIEeI0B
aTeIbCKOM,
TBOPYECKOU U
JIpYTUX BUAAX
JIeSITeIIbHOCTH,
TOTOBHOCTH K
pa3Ho00pa3Ho
COBMECTHOM
JeSTeTLHOCTH TPU
BBITTOJTHCHUH
y4eOHBIX,
MMO3HABATEIIbHBIX
3aj7a4,
BBIIOJTHEHUH
XUMHYECKUX
AKCTIEPUMEHTOB,



https://m.edsoo.ru/7f41837c
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2.2

Bonopoa.llon
ATHE O
KHCIIOTaX U
COJIAX

PACKPbL8AIOM CMBICIT OCHOBHBIX
XMMHYECKHUX TTOHSTHI: KHCIIOTA,
COJb

ciedyom TpaBuiIaM
HOJIb30BAHMS XUMHYECKOH
NOCYA0H U J1aOOpaTOPHBIM
o0opyoBaHuEM, a TAKKe
npaBuiIaM oOpaleHus ¢
BEeIICCTBaMHU B COOTBETCTBHU C
HHCTPYKIUSAMU 110 BBIIIOJIHCHUIO
7a00PaTOPHBIX XUMHYECKUX
OIIBITOB MO TIOJYYCHHUIO U
coOMpaHuIo BOAOpOIa

Bcnomuauts n
MIPUMCHHTD
COOTBETCTBYIO
e
€CTECTBEHHOHA
YUYHBIC 3HAHUS
OOBSICHUTD
MIOTEHINAILHBI
€ IPUMCHEHUS
€CTEeCTBEHHOHA
YYHOTO 3HAHUS
JIUIs1 00IIIeCTBA

AHanuzupoBart
L’
UHTEPIIPETUPOB
aTh JAHHBIC K bubnuorexa [JOK
AcIaTh https://m.edsoo.ru/
COOTBETCTBYIO

7f41837c

M EC BBIBOAbLI

Bocmmranue
CIIOCOOHOCTH
MIPUMEHSATH
3HAHUS,
noJiydyaembie Mpu
W3YYCHUU XHUMHH,
IS perieHus
3aJla4, CBSI3aHHBIX
C  OKpyXaruei
MPUPOAHOMN
cpenoi, s
MOBBIIIEHUS
YpOBHS
9KOJIOTHYECKOH
KYJIBTYPHI,
OCO3HAHMUS
ri100aJIbHOr0
Xapaxkrepa
9KOJOTHYECKUX
npobsieM U myTei
50,4 perieHus
MOCPEJICTBOM
METOJIOB  XHWMHUH,
JKOJOTHYECKOT0
MBIIIIEHUS,
yMEHUs
PYKOBOJICTBOBaTh
co AM B
MO3HABATEIILHOM,
KOMMYHUKATUBHO
U U colualbHOU



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

PACcKpbl8arom CMBICII OCHOBHBIX BcnoMuuTs n PazButue
XUMUYECKHUX MMOHATHNA: PACTBOPHI, | MPHUMEHUTH UHTEpeca K
OCHOBaHHSA COOTBETCTBYIO PaKTUIECKOMY
ULIIOCMPUPYIOm B3aUMOCBSI3b =~ LIUE U3YYCHHIO
OCHOBHBIX XMMHUYECKHUX TMOHATUH  eCTEeCTBEHHOH npodeccuit u
U IPHUMCEHATH OTH IIOHATHA IIPU ay4HbIe TpyZa pa3jIuvaHoro
ONMCAaHUM  BEIECTB M  HUX  3HaHus poJIa, YBaXKeHHUE K
TpeBpaICHHI; OObsacHUTD TpyAy U
MOTEHIINAIEH pe3ysibTaTamMm
Boza. be bubnnorexa [IIOK TPYROBOH
53 PacTBOpSI. 5 1 1 MIPUMEHEHHSI https://m.edsoo.ru/ JeSITeTIHHOCTH, B
[TonsaTtue 06 €CTeCTBEHHOH TOM YHCJIE Ha
7f41837c
OCHOBAHUSX ay4yHOro OCHOBE
3HAHUS JIS MPUMEHEHUS
oOmiecTBa PEeIMETHBIX
Amnanuzuposa 3HAHUH M0 XUMUH.
Tb,
WHTEPIPETUP
OBAaTh JIaHHBIC
U JenaTh
COOTBETCTBYIO
II1€ BBIBOIbI
UTLTIOCMPUPYIOm B3auMOCBsI3b  OOBSICHUTH Bocniuranue
OcHoBHbIE OCHOBHBIX XMMHYECKHUX MOHITUN MOTCHINAIBHBI IIO3HaBaTEIbHBIX
KJTaCChI U TPUMEHATh 3TH MOHsATHA npu © TPUMCHCHHA bubmrorexa IIOK | moruBos,

24  HeopraHuyeck 11 1 1 omnucammm  BemecTB W ux CCTCCTBCHHOHA ' hiips://m.edso0.ru/  mampaBieHHBIX Ha
ux MIpEBPAIICHU; YAHOT'O 3HAHHA 7f41837¢c MOJTYYeHHE HOBBIX
. IUIs o01IIECTBA N
COCIMHCHU M nianupyrom u MMpOBOJAT 3HaHHUM 110 XUMUH,

XUMHUYCCKUEC OKCICPUMCHTBI TI10

Paznmuuate

HEOOXOIUMBIX JUISI



https://m.edsoo.ru/7f41837c
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pacro3HaBaHHUIO pacTBOpOB
nieyiouel U KUCIOT € MOMOUIBbIO
MHIUKATOPOB (J1akmyc,
deHondTanenH, METUIOpPAaHX U
Jpyrue).

xapaxmepusyiom  (OTHCBIBAIOT)
olue XMMHUYECKHEe CBOMCTBA
BEIICCTB  Pa3jMYHBIX KJIACCOB,
MOITBEPIK1ast OTIMCAHUE
npuMepamMu MOJICKYJISIPHBIX
YpPaBHEHUH  COOTBETCTBYIOLIUX
XAMHYECKHUX PEaKIUI;

NPOCHO3UPYIOM CBOICTBa
BEIIECTB B 3aBHUCHUMOCTH OT HX
KauyeCTBEHHOIO coCTaBa,
BO3MO>KHOCTH MPOTEKaHUs

XUMUYECKUX  IPEBpPALLCHUNA B
Pa3IMYHBIX YCIIOBHUSX;

BOIIPOCHI,
KOTOpbIE
BO3MOKHO
€CTECTBEHHOHA
YYHO
HCCIIEI0BATh
AHanu3zupoBar
BB
WHTEPIIPETUPOB
aTh JaHHBIC U
JIeNaTh
COOTBETCTBYIO
LI1E BBIBOJIbI
Benomuuts u
MIPUMEHUTH
COOTBETCTBYIO
e
€CTECTBEHHOHA
YUHbIE 3HAHUS

00BSICHEHUS
HaOJIFO JaeMBIX
MIPOLIECCOB u
SIBJICHHI,
MMO3HaBaTEIILHOM,
nH(pOpMaITMOHHON
U YUTATEJIbCKOU
KYJIBTYPBI, B TOM
YHUCIIE  HAaBBIKOB
CaMOCTOSITENIbHOM
paboThI c
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOM
JUTEPaTypOH,
JOCTYITHBIMU
TEXHHYECKUMU
CpeacTBaMu
UH(OPMAaLIOHHBI
X TEXHOJIOTHI;
HUHTEpEC K
00y4YEeHHIO u
MO3HAHMUIO,
M0003HATETEHOCT
b, TOTOBHOCTH U
CIIOCOOHOCTH K
camoo0pazoBaHu
10, IPOEKTHOM H
HCCIIEI0BATEIECKO
i NesSTeNnbHOCTH, K
OCO3HAHHOMY




BbIOODY
HaIpPaBICHHOCTH
u YPOBHS
o0y4eHus B
JanbHEHIIIEM;

Hroro mo pazneny 30

Paznen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xummuueckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Iepnonnueck
WM 3aKOH U
[Tepnonnueck
as cucremMa

31 XUMHUYECKUX 7
3neMeHTOoB /1.
.
Menneneesa.
Crtpoenue
aToma

PACKpbl8aom CMbICI OCHOBHBIX
XMUMUYECKUX MOHATUH: PO

aToMa, 3JIEKTPOHHBIN CIIOH aToMa,
aTOMHas opOuTallb, pauyCc aToMa

PAcKpbléarom CMbICI
Ilepnonnueckoro 3akona /. 1.
MeneneeBa: JEMOHCTPUPOBATh
ITIOHUMaHUE NIEPUOTUYECKON
3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JIEMEHTOB OT UX
nosioxkenus B [lepuoanyeckoii
CUCTEME, 3aKOHOB COXPAHEHHUS
MAaccChl BEUIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
YYEHMs, 3aKOHa ABOTaapo;

ONUCHIBAIOM U XaAPAKTEPU3YIOT
TabInyHyI0 hopmy
[Tepuoanueckoit cucTemsl
XHUMHUYECKHX DJIEMEHTOB:

[Ipennoxute

croco0

HAy4HOTO

WCCJICIOBAHMS

OueHuTs ¢

Hay4YHOM TOUKHU

3peHUs

Bcnomuuts u

MIPUMCHHTD

COOTBETCTBYIO

e but6mmoreka [IOK
€CTECTBEHHOHA = https://m.edsoo.ru/
YYHBIC 3HAHHUS 7f41837¢
AnanusupoBar

I)J

UHTEPIIPETUPOB

aTh JaHHBIC U

JIenaTh

COOTBETCTBYIO

IITUE BBIBOJIBI

Bocnuranue
LIEHHOCTHOTO
OTHOILICHUS K
OTEUYECTBEHHOMY
KYJIbTYpPHOMY,
HUCTOPUYECKOMY U
Hay4YHOMY
HACICOUIO,
MOHUMAaHUS
3HAYCHUS
XUMHYECKOHN
HAayKl B KU3HU
COBPEMEHHOTO
o01ecTBa,
CIIOCOOHOCTH
BJIAJIETh
JIOCTOBEPHOU
uHpopmanuen o
MepeTI0BhIX
NOCTIKEHUSAX |
OTKPBITHSIX
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pa3inyaTh NOHATHS «TJIaBHAS MHUPOBOI "
noarpynna (A-rpymmna)» u OTEUYECTBEHHOU
«moboynas noarpymma (b- XUMHH,
IPyIIa)», Majbie U OOJIbIIINE 3aMHTCPECOBAHHO
IIEpUO/bI, COOTHOCUTH C(TH B Hay4HBIX
0003HauEHHsI, KOTOPbIE UMEIOTCS SHAHWAX 00
B Tabuune «[lepuoauueckas yCTpOUCTBE  MHpa
CHCTEMA XMMHYECKUX JIIEMEHTOB 1 o0mecTBa;
J. 1. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHUS
ATOMOB XMMHUYECKUX JIEMEHTOB
(cocraB u 3apsn sapa, ooIee
YHCIIO JIEKTPOHOB U
pacnpezeneHue ux mo
AIIEKTPOHHBIM CJIOSIM);
PACKPbI6Aiom CMBICT OCHOBHBIX BcroMuUTE M Oco3Hanue
XUMHUYECKHUX TTOHITHIA: MIPUMCHHTD [IEHHOCTU >KU3HH,
XUMHYECKas CBA3b, MOJSIpHAS U COOTBETCTBYIO OTBETCTBEHHOTO
HEMoIApHast KOBaJICHTHAs CBA3b, e OTHOIICHHUSA K
XuMudeckas
ceka WOHHAas CBS3b, HOH, KATHOH, €CTECTBEHHOH CBOCMY
CBA3D. AHWOH ay4HbIE 310pOBbIO,
OKUCIUTEIBH S bubmorexa LIOK | ycranoku Ha
32 o- onpeodensitom BUL XAMUYECKOI OGBSICHITE https://m.edsoo.ru/  3gopoBeiii  00pa3s
CBsI3M (KOBaJICHTHAsI U MOHHAS) B
BOCCTaHOBHUTE ( ) OTeHIHATbH 7f41837c JKHM3HH, OCOSVHaHI/Ie
TBHBIC HEOPTaHWYECKUX COCIMHECHUSX; bie MOCIIEACTBHA U
HENpUsITHe
peaki1u MIPUMECHCHHSI P
BPEIHBIX
€CTECTBEHHOH
MIPUBBIYCK
ay4yHOTO
(ymotpebnenus
3HAHUS TSI

AJIKOI'O0JIA,



https://m.edsoo.ru/7f41837c
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o01ecTBa
AnanusupoBa
Tb,
HUHTEPIPETHP
OBaTh JJaHHBIE
U JIeNaTh
COOTBETCTBYIO
1€ BHIBOIBI

HApKOTUKOB,
KypeHus),
HE0OXO0IMMOCTH
COOIIIOICHUS
TIPABHII
0€30MMacCHOCTH MPH
oOpareHuun C
XUMHYECKUMHU
BEILIECTBAMM B
OBITY U peallbHOI
JKA3HU,

bubnuoreka [{OK

Wroro no pazpeny 15 https://m.edsoo.ru/7f
41837c
bubnunoreka LIOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f
41837c

OBIIEE

KOJIMYECTBO 68

YACOB I10

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB OcHOBHBIE BUABI Buani BocnurareanHbIii
IeTeJIbHOCTH JeTeJIHLHOCT KOMITOHEHT
B Mpa 00yJamuxcs U 1o npodopueHTanmno
Ne  HaumeHoBaHU KoHT P JIeKTPOHHbIE .
C KTH ¢popmuposan HHBII MUHUMYM
e pa3ieJioB U poan (undposbie)
e yeck HI0
n/  TeMm Hble oOpa3oBaTe/ibHbIE
r ne pyaxumonan
n NporpaMmmasl padot . pecypchbl
0 pado bHOH
bl
TBI rPaMOTHOCTH
o0yuaroummuxc
1
Pa3znea 1. BeniecTBO M XUMHUYeECKHE PeaKIUU
PACKpbl8aON CMBICI XapaKTepU30Ba Bocnuranue
OCHOBHBIX XUMHUYECKHX Th XUMUYECKUE MHPOBO33PEHUYECKU
MOHSATHI: TTPOCTOE 3JIEMEHTHI Ha X HPEICTaBICHUA O
BEIIIECTBO, CIIOKHOE OCHOBAaHUU UX BCIICCTBC "
BEIIECTBO, CMECh MOJ0KEHUS B XUMHUICCKOU
(omHOpOIHAS U [ICX5 J1.1. peaxiuu,
ITosropenue u COOTBETCTBYIOIIHE
5 HEOJHOPOIHAS), Menneneesa, yro
yriryosieHue
i BaJICHTHOCTD, COCTaBJISATh Bu6amnoreka LIOK COBPECMCHHOMY
3HaHHHI
11 5 1 OTHOCUTEIILHAS aTOMHAS U XUMHAYECKHE https://m.edsoo.ru/7f YPOBHIO  PasBUTHA
OCHOBHBIX o HaVKU u
MOJICKYJISIpHAs Macca, CBOMCTBa 41a636 YK
paszienoB Kypca COCTAaBJISTIOIIINE
KOJMNYECTBO BEIIECTBA, MOJIb, OCHOBHBIX
8 xmacca OCHOBY s
MOJISIpHAsl Macca, MaccoBast KJ1aCCOB
MOHUMAaHUS
JIOJISI XMMUYECKOT0 3JIEMEHTAa HEOPraHMYECKH .
. CYIIHOCTH HAayYHOU
B COCAMHEHUH, MOJIIPHBII X BEILECTB U
6ni KapTHUHbI MHpa,
BEM, OKCHJI, KHUCIIOTa aBHEHUS
00BEM, OKCHJI, KHCIIOTA, YpaBHE NpeACTaBICHUsS 00
OCHOBAHME, COJIb, XUMHYECKHAX OCHOBHBIX
BIEKTPOOTPHUIIATEINBHOCT, peakuui



https://m.edsoo.ru/7f41a636
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1.2

OcCHOBHBIC
3aKOHOMEPHOCT
U XUMHUYCCKUX
peakuuii

1.3

DIEKTPOTUTHYE
cKast
JIACCOIIHAITHS.
XuMH4decKue
peakuuu B
pacTBopax

CTETeHb OKHUCIICHUS,
XUMHYECKas PeaKIus,
KJaccu(UKaIus peaKIuii:
pEaKIMK COCAMHCHUS,
PEaKIMU PA3IIOKEHHS,
peaKIMy 3aMeIeHMs,
peakuuu oOMeHa, YK30- U
SHJIOTEPMHUUYECKHE PEAKIINH,
TETUIOBON 2P PEKT peakuu

UTLTIOCMPUPYIOm
B3aMMOCBA3b OCHOBHBIX
XUMHUYECKUX  TOHATUH W
IIPUMEHATH 3TH MOHATHUS IIPU
OIIMCAaHUM BEIIECTB U HX
IIPEBPAILCHU;

UCnoOnL3yIOm  XUMHYECKYIO
CUMBOJIMKY JUIsl COCTaBJICHUSA

bopmyn BEIIIECTB u
ypaBHEHHHA XUMHYECKHX
peaxLuii;

onpedenAiom  BaJEHTHOCTb
aTOMOB HIIEMEHTOB B
OWHAPHBIX COCIIMHEHUSX,
CTETEeHb OKHCIICHUS

AJIEMEHTOB B OWMHApHBIX
COCIMHCHM X,
MPUHAJIC)KHOCTh BEHIECCTB K
OIIPEIEIEHHOMY KJ1accy
COEZIMHEHUH 1o GpopMysiaMm
8bIYUCTIAIOM OTHOCUTEIBHYIO

MOJITBEPIKIAI0
X UX
TCHETHYECKYIO
CBS3b

Omnmucath "
OILICHHTh
CIIOCOOBI,
KOTOpBIC
UCIONIB3YIOT
yUEHBIC, YTOOBI
00ecneyuTh
HaJIEKHOCTD
MaHHBIX U
JIOCTOBEPHOCTh
00BACHEHHUH
AHanu3upoBaTth
)
HHTEPIPETHPOB
aTh JJAHHBIC U
JIeNaTh
COOTBETCTBYIO
I[1€ BBIBOJIBI
OneHUBAThH
HAy4YHBIC
apTryMEHTHI U
JI0Ka3aTelIbCTBA
W3 pa3IMYHbIX
HCTOYHHUKOB
(Hanpumep,
rasera,
WHTepHer,
JKYpHAJIbI)

bu6nmorexa [IOK
https://m.edsoo.ru/7f
41a636

bubnmorexa LIOK
https://m.edsoo.ru/7f
41a636

3aKOHOMEPHOCTAX
pa3BUTHUSL TPUPOIBL,
B3aUMOCBS3SX

YeJI0BEKa c
IIPUPOJHOMN CpeNoH,
O pOIM XHMHH B
MMO3HAHHUH ATUX
3aKOHOMEPHOCTEM;
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MOJIEKYJIIPHYIO U MOJIIPHYIO
Macchl BEILECTB, MAacCCOBYIO

JI0JTEO XUMHYECKOTO
aJieMeHTa 1o Qopmylie
COCITMHEHHS, MacCOBYIO

JIOJIF0 BEIIECTBa B PacTBOpE,
OPOBOAUTH  pacy€Tbl IO
YpaBHEHUIO
peakiuu;

XUMHUYECKON

OOBSICHUTH
[IOTEHIHAIbHEI
¢ MPUMEHEHUS
€CTEeCTBCHHOHA
YYHOT'O 3HAHUS
JIIsL 00IIIeCTBa

Hroro no pazneny

2.1

2.2

OOmas
XapaKTEPUCTHK
a XUMHYECKHX
3JIEMEHTOB
VIIA-rpynns.
T"amorensr

Obmas
XapaKTEPUCTHK
a XUMHYECKUX
HIIEMEHTOB
VIA-rpynmsl.
Cepau e€
COEIIMHEHUS

2.3

OO0was
XapaKTEPUCTHK

PacKpbIBaIOT

CMBICIT IOJIOKESHUS
HeMeTayioB B IICXD
J.N.Menneneena, oomme
XUMHUYECKHE U (PU3HUECKUe
CBOMCTBA HEMETAJIJIOB M X
OCHOBHEIE CIIOCOOBI
MOJIy4eHUs, OCHOBHbIE
CBOMCTBA U IPUMEHEHUE
BaXXHEHIIINX COCTUHEHUMN
HEMETAJIJIOB, KAYeCTBEHHEIE
peaKkry Ha BaXKHEUIIINE
aHUOHBI

Pa3zgen 2. HeMeTaJIbI M UX COCIUHEHUS

OOBSICHUTE U
COCTaBUTh
ypaBHEHUS
XUMHUYECKUX
peakumii,
OTIPENIETTUTh
THII
XUMHUYECKOM
peaxiuu,
CTENEHb
OKHUCJIEHHUSA
DJIEMEHTA, THUII
XUMHUYECKOH
CBSI3H,
BO3MOYKHOCTb
MPOTEKAHUS

bubmmoteka IIOK
https://m.edsoo.ru/7f
412636

bu6nmorexa LIOK
https://m.edsoo.ru/7f
412636

but6mmorekxa [IOK
https://m.edsoo.ru/7f
412636

Bocnutanue
LIEHHOCTHOT'O
OTHOILICHUS K
OTEUECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUYECKOMY U
Hay4qHOMY
HaCJIeTHUIO,
IMOHUMAaHUS
3HAYCHUS
XMMHYECKON HAyKH
B JKH3HU
COBPEMEHHOTO
oO1recTBa,
CITIOCOOHOCTH
BIAJICTh
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a XMMHYECKHX peakuui JIOCTOBEPHOM
anemeHToB VA- HOHHOTO uHpopmanuen 0
rpynnsl. A30T, obmMeHa, nEPEAOBBIX
dbocdop u ux pemarp AOCTHIKCHUAX u
COCIMHEHUSA pacyeTHbIe OTKPBITUAX
3a/1auu, MHUPOBOM u
Obas HCIIONB30BATS OTEYECTBEHHOMU
XapaKTEePUCTUK
P p IPUOOpPETEHH XUMHH,
a XUMHUYECKUX 3aMHTEPECOBAHHOCT
3JIEMEHTOB pIE STATI B bubmorexa OK u Bp HAYYHBIX
2.4 8 2 NPaKTUYECKOH | https://m.edsoo.ru/7f Vi
IVA-rpynisl. 3HAHUAX 00
JESITCIIbHOCTU 412636 .
Yrnepon u YCTpOWCTBE MHUpa U
u
KpEMHUI U UX o011IecTBa;
MTOBCETHEBHO
COCTMHEHUS .
i )KU3HU
Hroro o pasneny 25
Pa3pnen 3. MeTasnibl 1 UX COeIMHEHHUS
OO01mue PacckppiBatOT cMBICIT COCTaBJIATH bubnuoreka [IOK = Bocnuranne
3.1  cBoiicTBa 4 IIOJIOXKEHUE METAJIOB B ypaBHEHUs https://m.edsoo.ru/7f IO3HABaTCIbHBIX
METaJIOB I[ICX5 J.1.Menneneena, XUMHYECKHUX 4132636 MOTHBOB,
o0111e XUMHUYECKUE U peaxkuuii, HallpaBJICHHBIX  Ha
¢du3nyeckue CBOMCTBA OIIPEIENATD ITOJIy9CHUE  HOBBIX
METAJUTOB M UX OCHOBHBIC ~ THII SHaHHM TIO0 XHMHH,
B . CIOCOOBI MOTYYEHHMS, XUMHUYECKOM HEOOXO/MMBIX 17151
QXHEUTIINE .
3.2 1 5 OCHOBHBIE€ CBOWCTBA H peaKiuu, ]hs H6H/I’/10Te;<a HO/Kf obbACHeHNA
. METAJUIBI U UX . ttps://m.edsoo.ru/7
6 MIPUMEHEHNE BAKHEUIIINX CTEeTeHb P HaOmoNaeMBIX
COEUHEHUS N 41a636 MPOIIECCOB u
COCIMHEHUH MICIOYHBIX U OKUCIIEHUSA -
SIBIICHUH,
HIEJI0YHO-3EMENbHBIX AIIEMEHTA, THUII .
. MMO3HABATEIILHOM,
METAJIJIOB U aTFOMUHUS, XUMUYECKON .
nH(OPMALIMOHHON 1
KaueCTBEHHbIC PEaKlIMM HA  CBS3H,
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BaKHEUIIINE KaTUOHBI

BO3MOKHOCTh
MPOTEKAHUS
peakuui
HMOHHOTO
obMeHa,
pemarhb
pacyeTHbIe
3a/1auu,
UCIIO0JIH30BaTh
IPUOOPETEHHBI
€ 3HaHUS B
MPaKTUYECKOU
JeSITEIIbHOCTH
u
MOBCEIHEBHOM
JKU3HU

YUTATEIbCKON
KYJIbTYPbl, B TOM
qucle HABBIKOB
CaMOCTOSITEJIbHOMN
paboTHI c
y4eOHBIMU
TEKCTaMU,
CIIPaBOYHOM
JIUTEpaTypou,
JOCTYIHBIMU
TEXHUYECKUMU
cpelcTBaMu
WH()OPMATMOHHBIX
TEXHOJIOTHI;
UHTEpEeC K
00yUYeHUIO u
MO3HAHMUIO,
JIF0003HATEIIBHOCTb,
TOTOBHOCTH u
CIIOCOOHOCTh K
caMm000pa30BaHuUIo,
MIPOEKTHOMN 51
HCCIIEI0BATENbCKOU
NEeSITeTbHOCTH, K
OCO3HAaHHOMY
BBIOOpY
HAMpaBIEHHOCTH U
YpOBHSI O0OydeHHs B
JalbHENIIeM;




Wroro no pazaeny

20

Pasnen 4. Xumus u okpykamomas cpeaa

BemiectBa u
MaTcpuajibl B
4.1 P

KHU3HU
YCJIOBCKA

PackpbiBath cMbICI
OCHOBHbI€E MOJI0XKEHUSA
TEOPUM CTPOEHUSA
OpraHNYeCKUX coegMHEHN,
NPUYUHBI MHOTOO6pasus
OpraHUYeCcKMX COeaUHEHUN,
obwue ceepeHnn 0b
OCHOBHbIX Knaccax
OpraHUYecKumx

Pa3bACHATH
MPUYUHBI
MHOT000pa3n
a1
OpraHUYECKUX
COECIUHEHUH,
3aBUCUMOCTD
MEXIY
COCTaBOM,
CTPOCHHUEM U
CBOMCTBaMH
BCILIECTB,
COCTaB/IATH
YpaBHEHUS
XHUMHYECKHUX
peakuun
MOATBEPKIAL0
IIMX CBOMCTBA
M3y4YEHHBIX
BECIIIECTB,
pacro3HaBaTh
BayKHEHIIIIEe

bubmuoreka [IOK
https://m.edsoo.ru/7f
41a636

Bocnuranne
LIEHHOCTHOTO
OTHOILEHUS K
OTEUYECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUYECKOMY |
Hay4HOMY
HacJeauto,
MMOHUMAaHUS
3HAYCHUSI
XMMHYECKON HAyKH
B KUZHU
COBPEMEHHOTO
oO1ecTBa,
CIIOCOOHOCTH
BIIAJIETh
JOCTOBEPHOM
uHpopmanuen 0
MepeaoBBIX
JOCTHKEHUSIX u
OTKPBITHSIX
MHPOBOM u
OTEYECTBEHHOM
XUMUH,
3aMHTEPECOBAHHOCT
" B Hay4IHBIX
3HAHUSAX 00
YCTPOMCTBE MUpa U



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

o0111eCTBA;

Hroro mo pazneny 3
bu6nmorexa [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f
4132636
OBILEE
KOJIMYECTBO 68
YACOB I10

I[TPOT'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a N bumep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
A 1
6 TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0o0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONIETUCT O6ogﬂI eHHe U bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LHOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTe 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBEUI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmotexa [IOK

. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI

= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHE okuCeHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XMMHUUYECKasi CBS3bY

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

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘leCKa}I HCCOLAAIUA bubmmorexa LOK
p g HHAATH. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa LHOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmmorexa [JOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npooIemsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
o 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86



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

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTHU3alus 3HaAHUI

https://m.edsoo.ru/00adb33c
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PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3narenbeTBo «IIpocBereHues»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'abpuensu O. C., Bocko6oitaukoBa H. I1., SAmrykoBa A. B. HacronpHas kHura
yuutens. Xumusa. 8 KI.. Meroamueckoe mocobue. - M.: Jlpoda, 2021.
2. I'abpuensu O. C., SAmykoBa A. B. Terpanp 11 1a00paTOPHBIX ONBITOB U MPAKTUYCCKUX
pabor. 8 k. K yuebnuky O. C. Tabpuensna «Xumus. 8 kmace». M.: Jlpoda, 2022.
3. Tabpuensan, O. C. Meroandeckoe nocooue k yueonuky O. C. ['abpuensHa «Xumusy». 8

kmacc /  O. C. Iabpuensy. — M. Hpoda, 2021. — 109.
4. Tabpuensn, O. C. Meronuueckoe nocobue k yueOHuky O. C. I'abpuensna «Xumus». 9
kmacc /  O. C. Iabpuensy. — M. Hpoda, 2021. —  108.
5. Xumus : texHosiornveckue kaptel kK yuyeOHuky O. C. 'abpuensna «Xumus. 8 kiace» :
Meronudeckoe mocoobme / JI.. WM. AcamoBa. — M. :  Jlpoda, 2020
6. Xumus : TexHosiorndyeckue kaptel K yueOHuky O. C. ['aOpuensna «Xumus. 9 kimacey :
Meronudeckoe mocoobme / JI. W. AcamoBa. — M. : Jlpoda, 2018

7. Xumus. 8 xi.: KonrponsHbeie u mpoBepouHbie paboTel Kk yuebuuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensH, [1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
JIaHHBIC

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Beenurenannsichttp://www.chemnet.ru T'azera «Xumusi» u cait s yuutens « way Ha
YPOK XUMHUH»
http://him.1september.ru Eaunas xomrexkuuss IIOP: IlpeamerHas KoJUTeKIHS <« XUMHES»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIE JKCIEPUMEHTHI:
XUMHUSL. Konneknus Poccutickoro 00111e00pa30BaTeIHLHOTO rnoprasa
http://experiment.edu.ru AJIXUMUK: cauT JLIO. Anuk0OepoBoit
http://www  alhimik.ru  Bcepoccuiickas ~ omuMmmnuaga  MIKOJBHHKOB M0 XHMHHU
http://chem.rusolymp.ru Opranuyeckasi XUMUsI: SIEKTPOHHBINA YISOHUK /IS CPeTHEN IIKOIIbI
http://www.chemistry.ssu.samara.ru OCHOBBI ~ XUMHH: JNIEKTPOHHBIA  y4eOHHUK
http://www hemi.nsu.ru OTKPBITHIH KOJUIEIK: Xumus
http://www.chemistry.ru JluctanunoHHas OJUMITHAAA [0 XUMHH: TEICKOMMYHHKAI[HOHHBIN
00pa3oBaTeNbHbIH TPOSKT



