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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OcCHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUSA U C YUYETOM KOHIICIIIUN MPETOAaBaHUs YICOHOTO MpeaMeTa « XUMHsI
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MNPEACTABICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMUXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE IIPEIMETHOE CoJIep KaHue,
IpeaycCMaTpuBaeT pACIpENeICHHe €ro Io KilaccaM M CTPYKTYPUPOBAHHUE I10
paszzmenam M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHUU C YU4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOCHHOCTEM  OOydaroluXcsl, OINpeAensieT BO3MOXHOCTU IpeaMera  JUlsd
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAaHUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE LIEJeH U3YUEHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOyYarolmerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOI U 3KOJIOTUYECKON O€30M1aCHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3yuenue xumun:

CHOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HMX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITEIBHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEILCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €S TeIbHOCTH;

3HAKOMHUT CO CHEHU(UKOW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOMINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHHSM, K IPUPOJE, K UEIIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCKH
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUN
OpraHU4eCKON XMMHHU.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 moaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHLHUITY
IIOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON HMCCOLMAlMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PacCMATPUBAIOTCS HAa OCHOBE JMIIMPHYECKU
MOJyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHUYECKOTO NPUMEHEHHS U IOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW IpHUPOIbl, LIEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAHHUIO H
METO/JaM NO3HaHUs B Hayke. V3ydyeHHe XWMHHM NPOUCXOJIUT C IMPUBICYEHUEM
3HaHUW M3 paHee M3YyYEHHBIX YUEOHBIX MpeaMeToB: «OKpyx aroumii Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHWH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOU
JEATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUTNX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX IMMOJIOKEHUH,
JOCTYMHBIX 0000OIIEHUI MHPOBO33PEHUECKOIO XapakTepa, fA3blKa HAyKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TIPU W3YYECHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHHWH B YYEOHO-TIO3HABATEIbHOW U Y4YEOHO-MCCIEA0BATEIbCKON
JeSATEIbHOCTH, OCBOCHMHM TMpaBWJ 0OE€30MacHOTO OOpallleHusi C BEIIEeCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUn XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHMs BaKHOE
3HaYEHHE MTPUOOPENH TaKHUE LU, KaK:

— (GOpMHpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIICHUE
OOy4JaromMxcss K CamMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCa0BU, CITIOCOOCTBYIOLIUX MPHUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOM NEATENLHOCTH, IMO3HAHHUS M CaMOIIO3HAHUS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYCHHUE [IJIS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmeNd (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH W OIICHWUBATH SIBIICHUS
OKpPYXAaIOLEro MHUpA, MCHOJIb3Yd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUYECHHH
XUMUHU, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCA TyMAaHUCTUYECKUX OTHOIICHUMH,
MOHUMAHUSI [IEHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH DKOJIOTHYECKU
1eJecOo00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIHMTAHUID HAa OCHOBE YCBOEGHHUS OOIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPABIECHHOCTH JaIbHEHIIIETO
oOy4eHwUs.

OOmiee YUCIO dYacoB, OTBEAEHHBIX JJIA W3YYEHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEP XAHME OBYUYEHUA

8 KUIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YENIOBEKA. XUMHS B CUCTEME HAYK.
Tenma u BemectBa. PU3WUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHHE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3faeieHust CMECEH.

ATOMBI U MOJIEKYJIbIl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XHMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass ¢opmysia. BajgeHTHOCTH aTOMOB XUMHUYECKHUX DIIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0S XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX eIUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMHUUYECKUE SABJICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3JI0KEHUsI, 3aMEIIeHUs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYI0M, mpaBWjaMu paboThl B JaOOpaTOpuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJACHHE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiui (pasjiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pazioKEHUE TUIPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE Kene3a ¢ pactBopom comu meau (I1),
U3y4YeHUE CIOCOOOB pPa3fCICHHUs] CMECEi: C MOMOIIBI0 MAarHuTa, (PUIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHILISAINSA, XpoMaTorpadusi, MpoBECHNUE OUYNCTKHU TTOBAPECHHOMN
CONM, HaONIOJICHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHeiimue npeacTaBUTe I HEOPraHNYECKUX BELECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpoctoe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xucimopoma. CmocoObI



MOJIYYCHHUST KHCIopoda B JjabopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopoja B mpupoze. O30H — auioTporiHas MoAuUKaIus KUcaopoaa.

TernoBolt »hdeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- U JHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3IyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemectBO. HaxoxaeHue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nony4yeHust. Kucmorel u comnu.

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

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PAaCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHMS.
Posbe pacTBOpOB B mpupoie U B XKU3HU 4delioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yromirie  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHUYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss ocHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuii. PU3MYECKHE W XMUMHYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm MerawuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONPEIECICHUE COACPKaHUsI KUCIOPOJa B BO3yX€E, MOJYYEHHE,
coOupaHue, pacrmo3HaBaHWEe W M3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MoXxapa), O3HAKOMJIEHHE C oOpasliaMu OKCHUIIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAaHUE WU HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoeicTBre Bojgopona ¢ okcuaoM meau (1)
(BO3MOKHO HCITOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0ICHUE U3MEHEHUS OKPACKH MHJIUKATOPOB B PacTBOpPAX KUCIOT U ILIEIOYEH,
uzydyeHue B3aumojeiictBus okcuga menu (1) ¢ pacTtBopoM cepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalhu3alvd, MOJIYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeTajla JPYTMM M3 PacTBOpa COJIM, PELICHUE
DKCIEPUMEHTAJBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCTMHEHUI».

Iepuoanuecknit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIAacCU(PUKAIIMKM XUMUYECKUX dieMeHToB. [loHsTHE O
IPYIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENbHBIE METALIbL,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

[Tepunonnueckuit 3akoH. [leproanueckast cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  Koporkomepuonnas u  JiIMHHONEpuUoaHass  (GOpPMBI
IIepronnueckoit cucrembl xumuueckux memMeHToB [[. . Menneneesa. Ilepuonasr
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnogmueckor cucremsl [[. 1. MenaeneeBa. XapakTepUCTUKA XWMHYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsI paanyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . WM. MenneneeB — yd€Hblii H
rpa)XJaHMH.

Xumuueckass cBsi3zb. KoBasieHTHast (mojispHas W HENOJSIpHas) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl okucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
rUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX — MPHUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakliMy pa3yioKEeHUs], COSTUHEHU).

Mestcnpeomemnmnuie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3e€d NMpH H3YYEHHUM XMMHHM B 8 Kiacce
OCYILECTBIISIETCSI 4epe3 HCIOJIb30BaHME Kak OOIIMX eCTEeCTBEHHO--HayYHBIX
HOHATHUH, TaK ¥ MOHATHUMN, SBISIOMINXCS CUCTEMHBIMU JJISi OTAETBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIaccudukamus, TMePUOIUIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETh, SBJICHUE.

®duszuka: Marepus, aToM, DBJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIH],
U30TONBI, PAAMOAKTUBHOCT, MOJIEKYJIA, DJIEKTPUYECKUI 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PM3NYECKHE BEIWYHMHBI, CIUHUIIBI
U3MEpEHMs], KOCMOC, IIJIaHEeThI, 3BE3/1bl, CoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHHEpPANbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemrecTBo U XumMmu4eckasi peakuusi

[Tepuoanueckuii 3akoH. [leppoguueckas cucteMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaiaus, KalblUsi MU UX
COCMHEHUNM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Ctpoenue BemiecTBa: BHUJIbI XMMHYECKOW CBS3U. THUMNBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT TUIIA KPUCTAINIMYECKOM PEHIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYCCKHE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccuduxanuys XuMUYECKUX PEaKIid MO pa3IMYHbIM IIPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(P¢eKTy, II0
M3MEHCHHIO CTEIICHECH OKMCIICHHS XHUMHYECKHX JJIEMEHTOB, TI0O OOPAaTHMOCTH, IIO
YYaCTHUIO KaTalu3aTopa). IK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKHE
YPaBHEHHUS.

[TonsiTue 0 ckOopocTH XuUMUYecKOM peakuuu. lloHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonaTne o xumuueckoM paBHoBecuU. DakTophI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PEAKIMU M IOJOKEHUE XHUMHUYECKOIO
PaBHOBECHSL.



OKHCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  pPEaKLUU. CocraBrnenue YpaBHEHHI
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HMCIOJb30BaHUEM METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMAIIMHU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE W COKpAIIEHHbIE HWOHHBIE YpaBHEHUA peakuui. CBONCTBA KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiini Ha HOHBL. [[oHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HeMeTauloB (rpadurTa W anMasa), CIOKHBIX BEIIECTB
(xJopua HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEIIECTB, IPOLECCa AUCCOUMALMU KHUCIOT, WIEJI0Yed U COJIeU
(BO3MOXXHO ~ HCMOJB30BAHME BUJEO MaTEPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUS  peakluil  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
(ropenue, peakiuu pasioKeHUs, COSTUHEHMs ), paclO3HABAHUE HEOPTaHUUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pELICHUE
AKCHEPUMEHTAIBbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapakTepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHrne U (PU3MUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3amMoOJCICTBHE C MeETaJllaMH, HEMeTa/ulaMu, IIejodaMu). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, MpUMEHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOJA Ha OPraHU3M uYejoBeKa. BakHeillue XJIOpuAbl U HX
HaXOXJCHHUE B IPUPOJIE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIJIOTPOITHBIE MOAUPUKAIIMNA KUCIOPO1a
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYecKue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENINU KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nUeckue ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHCJIOT U crhenududeckrne). XUMHUYECKHE PEaKIlvu,



JeXalue B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMOJYYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoit KuciaoThl. Cou CepHON KUCTIOTHI, KAYECTBEHHAs pPEaKIys Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIWHECHHM B MPHUPOJE. XHUMHYECKOE
3arps3HEHUE OKPYXKAIOIMIEH Cpelbl COCAMHEHUSMH cepbl (KUCIOTHBIE JOXIIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OObmas xapakrtepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCICHHS. A30T, PacIpOCTPAHCHHE B MPHUPOJIE,
bu3nYecKue U XUMHIeCKue CBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
dbu3nYecKre 1 XUMHUECKHE CBOMCTBA, MoJlydeHue u npumeHenue. Coam aMMOHHS,
ux (pu3nyecKue U XUMHYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOJIydeHHe, (PU3MYecKue U XUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENs Kiacca KHUCIOT W crnenuduyueckue).
Hcmonp3oBaHWe HUTPATOB M COJICM aMMOHHSI B KadyeCTBE MHHEPATbHBIX
yInoOpeHnil. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIECH CpeIbl COSTMHCHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoAoEéMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, hUMUECKHE U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaoTa, pU3MIECKUEe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTepHBIE  CTCIICHW  OKHUCJCHUS.  YTJEpOAd,  aUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B mpupone. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (1V), rumoresa riaoOalbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KUCa0Ta U €€ CoM, UX (PU3HYECKUEe U XUMHUYECKHE CBONCTRA,
MOJIy9IeHUE W TpuMeHeHWe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHavaNbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHICH, dTAHOJI, TJINIIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poiii B OKM3HM 4YellOBeKa. MaTepuallbHOe CIMHCTBO OpPraHUYCCKUX U
HEOPTaHWYECKUX COCTMHCHUM.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mnpeacTaBieHus 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAaHUE B



ObITYy, B IIPOMBINUIEHHOCTH. Ba)kHeWIIMe CTPOMUTENbHBIE MaTE€pHalbl: KEPAMHKA,
CTEKJIO, IIEeMEeHT, O0eToH, xkene300eToH. [Ipobaembl 0€30MacHOro MCMOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3l0B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karore (QU3NUYecCKHe M XUMHUYECKHE CBOWCTBA
TaJOT€HOB M WX COEIWHEHHH (BO3MOYKHO HCIIOJIB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COEOUHEHUsIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa IoJ JEeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Yy4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cybdar-
VWOH W HAOJIOJIeHWE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3HUYECKUMHU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUATIOB), 0Opa3laMu a30THBIX U (POCPOPHBIX yA0OpEHUH, MOITydEHHE,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB aMMHUaka, IPOBEJCHHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocaT-uOH U HU3y4YEHHE NPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHUEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YEHHE MOJENEN
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadurta, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4YeHHe, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX peakiuil Ha KapOoHaT U
CWIMKAT-UOHBl M M3yYECHHE IMPU3HAKOB MX MPOTEKaHUS, O3HAKOMJIEHHE C
NPOAYKUMEH CUIMKATHON IPOMBIIIIEHHOCTH, PEIIEHUE HKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS».

MeTtasibl U MX COeIUHEHUS

OO01ast xapakTepUCTHKa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux saemeHtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METaJUIMYecKasi  KpUCTAUIMYECKass  peIIETKa.  JJIEKTPOXMMUYECKHH  pAl
HaMpsHKEHUN MeTawoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTaiuioB. OO0mue
CcrocoObl Toy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTambl: onoxeHue B llepuoamyeckon cucreme XMMHYECKHUX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJIECHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpusd MW Kanud. l[IpuMeHeHHWe WIENOYHBIX METaVIOB MU HUX
COeJIMHEHUM.

IllemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJdbllUi: TIOJ0XKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3ndecKkue 1 XUMHYECKUE CBOMCTBA MarHus
U Kanbliusa. Baxueilmue coequHeHHs KalblUs (OKCHUIl, TUIPOKCHUI, COJHM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TIosiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHUJIAa U THAPOKCH]IA
AJIFOMHHHS.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aTroMa, HaxoxacHue B npupoae. dusnueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCUbl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJTyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYSCKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJOH (BO3MOXKHO HCIOJb30BAHHUE BHUACOMATEPHAIIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOLECCa TOPEHUS KeJe3a B KUCIOPOJIE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajbllUs, aJIIOMUHUS, IIMHKA, JKeJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMCHH HWOHAMU HATpHs, KaIus W Kalblusgd (BO3MOXKHO HCIIOJB30BaHUC
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 1o TeMe «BaxkHelime
METaJIJIbl U X COCAMHCHUSI.

XUMHA M OKPYKAIOLIAS cpeaa

BemecTtBa m Marepuasiibl B IOBCEIHEBHOM KHU3HM 4YEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momorib mpu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouehd cpeapl (MpelesbHasl JOoMyCcTUMas
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIIaBbl METAJIOB, MOJUMEPHBIC
MaTepHuabl).

Mesricnpeomemnmnuwie céasu



Peanuzanus MeXNpeAMETHBIX CBSA3€M MPU HM3yYEHHMH XUMUU B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHSATUN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMH JJISl OTJEJIbHBIX MIPEIMETOB
€CTECTBEHHO--HAayYHOTO IIUKIIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, TNEepPUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MaPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MATEPUATIBL.

®dusuka: Marepus, aToOM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAJUOAaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsiji, MPOBOJHUKH,
HOJyIPOBOJHUKU, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHHE BEILECTBA, a3, paCTBOP, pACTBOPUMOCTb, KPUCTAJNINYECKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIWYUHBI, €AMHUIBI U3MEPEHHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
y0OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE HCKOIIAEMBIE, TOILINBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOie OOy4YeHHs XMMHUU B €IUHCTBE Y4YeOHOU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMU POCCUMCKUMU
COLMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMH, IPUHATBIMU B
oOlIecTBEe MpaBUJaMd M HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIUN O0yYarOIINXCA.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAHMS 3HAYCHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBBIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEUYECTBEHHOM XWMUMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NIPEACTABICHUS] O COLMAIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW W JAPYrHMX  BHUAAX
NESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpHU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
M B3aMMOIIOMOIIM B TIpoOLlEcC€ ATOW Yy4eOHOM MESITeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XUMHYECKOW pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKM U COCTaBISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS NIPHUPOIbI, B3aUMOCBS3AX 4YEJIOBEKAa C
MIPUPOHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
M03HABATENIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboOThl C yuyeOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEeHHMIO M TO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIICHHOCTH M YPOBHSA OOY4YEHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUH U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHUS),
HEOOXOJAMMOCTU COOJNIOJIEHUsT TpaBUi OE€30MacHOCTH TMpU OOpalleHUuH C
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U PEabHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPoQeccril U Tpy1a pa3audHOro poja,
YBOKECHHUE K TPYAy M pe3yibTaTaM TPYIOBOM NEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON IESITEIFHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 30POBbIO U YKU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3a1ay, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHON CPEION, IS MIOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTell WX peHIeHUs MOCPEACTBOM METOJ0B XHUMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanmpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMupOBaHUST MHUPOBO33PEHUS OOIIEHAy4YHbIE TIOHATHUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHOHAYYHBIX YYEOHBIX MpEAMETaX M IMO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbIE YUCOHBIC ACUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOpblE OOecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue AecTBUs:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISTh UX XapaKTEPHbIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIIOJIb30BAThH
MOHATHUS 1711 O0BSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYyX IACHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUYCHUS;

YMEHHUE TMPUMEHSATH B TIpoIllecce IMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
MeTaIpeJMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMUYeckas QopMyja M YpaBHEHHE
XUMHUUYECKON peakiny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33J]1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIHM,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4Y€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUM;

NPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMU M MPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 PE3yJbTaT, POpMyIHpPOBaTH 000OIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITAa, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIHIO
Pa3IMYHBIX BUJIOB M ()OPM TIPEACTaBIEHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpkKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 ONPEIECIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANIbHYIO (pOpMy mpeacTaBieHus HHGOpMaIuu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrharpaMmmamy,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpolecce Yy4eOHOH U
MCCJIEIOBATENHCKON JEATEIbHOCTH WUH(POPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEW MPUPOIHOU
Cpellbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WJIh) JTUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJBHO BBIITOJIHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHUSI  MPEACTABIATh  IOJYYEHHbIE  pPE3yJbTaThl  [O3HABATEIBHOM
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAaX; JeJaTh MPE3CHTAIUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHYECKOTO 3KCIEPUMEHTa (J1a00paTOPHOTO ONBITA,
1a60paTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unui (00CyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbDY, KOOPIWHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsATh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbonee 3pheKTuBHBIE CIIOCOOBI pelieHns YIeOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIbHO COCTAaBJISATh WA KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA TNPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTAaTOB IO OCBOCHHUIO 0053aTEIbHOrO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICJISIFOT: OCBOCHHBIE OOYYAIOIMMHCS HAY4YHBIE 3HAHUSA, YMEHUS U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH 1O  TOJYYEHHIO HOBOIO  3HaHWS, €ro HHTEpIpETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
pacKpbIBaTh CMBIC OCHOBHBIX XHUMHMUYECKHUX TMOHATHI: aToOM, MOJIEKya,
XUMUYECKUH DJIEMEHT, IPOCTOE€ BEMIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMUYECKOT'0 3JIEMEHTa B COCJUHEHUU, MOJIAPHBIN 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAHHUE, COJIb, BJEKTPOOTPUIATEIBLHOCTh, CTEMECHb OKHUCJICHUS, XUMUYEcKas
peakius, KiaccuuKalus peakiuii: peakiiui COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peaKiuu 3aMEICHUs], PEaKkIMu OOMEHa, 9K30- M HHIAOTCPMHUYECKUE PEaKIIHH,
TEII0BOM A(PPEKT peakuuu, SApo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XHUMHYecKas CBs3b, TOJIApHAs U HEMOJspHAs
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccoOBasl J0Js
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIUsI) B PaCTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUUECKUX MOHATUA U IPUMEHSTh 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaICHUN’;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JIJIsSi COCTaBIEeHUS (DOPMyIN BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTETICHb
OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COEAMHEHMM Mo QopMyniaMm, BUJ XHUMHUYECKOW CBS3H
(koBaJIeHTHAs! M HIOHHAsI) B HEOPTaHUUYECKUX COCTMHCHUSX;
packpeiBath  cMbicin  Ilepuommyeckoro  3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh  MOHUMaHUE  TEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX TosiokeHusi B [lepuoanueckoil cucreme, 3aKOHOB
COXpPAHEHMSI MacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO--MOJICKYJISPHOTO
y4EHHUs, 3aKOHa ABOTrajipo;
OMMKCHIBATh M XapaKTEepU30BaTh TaOimuHyio (opmy [lepuoanyueckoil cUCTEMbI
XUMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs MoArpymmna (A-rpymnmna)» u
«moboyHas noarpynmna (b-rpynmna)», manbie U OOJbIIME MEPUOIBI, COOTHOCUTH
o003HauyeHusi, KoTophle wuMewTcs B Tabmuue «llepuonuueckas cucrema
xumuueckux syeMeHToB [[. M. MeHneneeBa» C 4YHWCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sjpa, o0IIee 4uciio
ANIEKTPOHOB U PACHPEACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);



KIacCu(pUIMpoBaTh  XMMHYECKHUE  DJEMEHTHI, HEOPTraHWYECKHWE  BEIIECTBa,
XUMHUYECKUE peakluu (10 YUCIy U COCTABY YUACTBYIOIIMX B PEAKI[UU BEILIECTB, IO
TerioBoMy b PexTy);
XapaKTePU30BaTh (OMHUCHIBATH) OOIIME XUMUIECKUE CBOMCTBA BEIIECTB PA3IMIHBIX
KJIACCOB, TOATBEpXkAasi OINUCAHUE MPUMEpPaMH MOJEKYISIPHBIX YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKINi;
MIPOTHO3UPOBAThH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYE€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (opmylie COCIUHEHHs, MacCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPAaBHEHUIO XHUMHUYECKOU
peakiuy;
MPUMEHSTh OCHOBHBIC OIEpaIlMi MBICIUTEILHON JESITEIbHOCTH — aHalu3 |
CUHTE3, CpPaBHEHHUE, 0000IeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BbISIBICHUE
MPUYUHHO--CJICICTBEHHBIX CBS3€d — ISl M3Y4YEHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEAKIMH, €CTeCTBEHHOHAYYHbIE METOJbl MO3HAHUS — HAOJIO/ICHHE,
U3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN );
CJIeIOBaTh TMpaBWJIaM TIOJIb30BAaHUS XWMUYECKOW TMOCYyA0W M JabopaTOpHBIM
o0opyioBaHUEM, a TaKXe MpaBujIaM oOpalleHus ¢ BEleCTBaMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBINOJHEHUIO JITA0OPATOPHBIX XUMUYECKUX OIBITOB IO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM [OJIEd PaCcTBOPEHHOTO
BCI[ECTBA, IUIAHUPOBATH M TMPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI  II0
pacrio3HaBaHUIO PACTBOPOB IWIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIIUXCSl YMEHUM:
pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHUX TOHSITHUN: XHUMHUYECKUH DSJIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHUOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, AJICKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKHUCICHUS, XUMHUUYECKas
peaKiusi, XkMUYECKast CBSI3b, TETIIOBOM (P PEKT peakiuu, MOJIb, MOJSIPHBIA 00BEM,
pacTBOp, DJICKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOJUTAYECKAsT IAUCCOIUAIINS,
peakiuy UOHHOTO OOMEHa, KaTajlu3aTop, XUMHUUECKOE paBHOBECHE, 0OpaTUMbIC U
HEeoOpaTUMBbIE peakiuu, OKHCIIUTETbHO-BOCCTAHOBUTEILHBIE peaKkIuu,
OKHUCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBIICHHE, AaJIOTPOIHS,
aM(pOTEepPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METATUYECKas),
KpUCTAJUTMYECKasl pelérka, KOppo3us METaUIOB, CIUJIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npeaenpbHo qonycrumas konuentpanus [1JIK BemecTsa;



WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKUX TIOHITHI ¥ IPUMEHSTH 3TH
MOHSTHUS NIPU ONMCAHUU BEIIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IJIsi COCTaBJeHUS (POpMyINl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPENENATh BAJIEHTHOCTh W CTENEHb OKHUCIECHHS XHMHYECKHX 3JIEMEHTOB B
COCJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMpPEACIEHHOMY
KJIacCy COEeJAMHEHHM 1o GopmynaMm, BHJA XUMHUYECKOW CBs3M (KOBaJieHTHas,
VWOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX COCAMHEHMSX, 3aps] HOHA 10
XUMHUYECKON (hopmyIe, XapakTep CpeAbl B BOJHBIX PacTBOpax HEOPraHUYECKHX
COEJIMHEHU, TUIT KPUCTATUIMYECKON PEMIETKH KOHKPETHOTO BEUIECTBA;
packpeiBath cMbIci  [lepmogmueckoro 3akona JI. WM. MenaeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTepU30BaTh TAOIUYHYIO
dopmy Ilepuoanueckoil cucTeMbl XUMHYECKUX AJIEMEHTOB: pa3ivyaTh MOHSATHUS
«rnaBHas noArpynna (A-rpymnmna)» u «rnodouynas noarpynna (b-rpynna)», mansie u
OONbpIIME TEPUOJbl, COOTHOCUTh OO0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
NEPUOINYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOECHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsAl sApa, oOllee YHUCIO BJIEKTPOHOB U
pacnpeeNieHne UX MO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IIKME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB 2JIEMEHTOB U UX COCIMHEHUHU B MPEEIIax MAJIbIX IEPUOIOB
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJacCU(PUIMPOBATh  XMUMHYECKHUE  DJEMEHThl, HEOPTraHWYEeCKHue BEUIECTBA,
XUMUYECKUE PeaKlMH (110 YUCIY U COCTaBy YYaCTBYIOLIMX B PEAKLUU BEIIECTB, 110
TEeIIOBOMY J(dQeKTy, M0 U3MEHEHUIO CTENEHEW OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEU(UISCKUE XUMHYCCKHE CBOMCTBA
OPOCTBIX M  CIOXKHBIX  BELIECTB, MOATBEPKJas OINUCAHUE [pUMEpaMu
MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XMMHUECKUX PEaKIIHIA;
COCTABJISITh YPABHEHUSI DJIEKTPOIMTHUECKOW NHUCCOLMALMU KHUCIIOT, IIeIoYed u
COJIEHi, TTOJIHBIE U COKpAIlI€HHbIE YPABHEHUSI pEeaKIIMii HOHHOTO OOMEHa, ypaBHEHUS
peakuuii, MOATBEPKIAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBS3U MEXAY
BEII[ECTBAMHU PA3IINYHBIX KIIACCOB,;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIMI MOCPEACTBOM
COCTABJICHMSI DJIEKTPOHHOTO OajaHca ATUX PeaKluii;

IIPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUNA B PA3IMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJSPHYIO M MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO



JIOJII0 BEIIECTBa B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakuuu;

coOMIoaTh MpaBWIa IOJb30BAaHUS XMMHMYECKOM MOCyn0oil M 1a00paTOpHBIM
00OpyZi0BaHUEM, a TAaK)Ke IpaBUia OOpallleHus! C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSAMU 110 BBIMOJHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OMNBITOB TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);
IPOBOANUTH pEaKLUH, IOATBEPKAAOIINE KAYECTBEHHBIH COCTAaB pa3IMYHbIX
BELIECTB: PacllO3HABaTh ONBITHBIM IyTEM XJIOPHI-, OpOMMI-, HOJUA-, KapOOHAT-,
docdar-, cuiukar-, cyiabpaT-, TMAPOKCUA-UOHBI, KaTUOHBl aAMMOHHS U HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAX HEOPTaHHMUYECKHUX
BEIIIECTB;

NPUMEHATH OCHOBHBIE OIEpallMd MBICIUTENBHON NEATeTbHOCTH — aHalu3 u
CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEeMATHU3allMi0, BBIABICHUE NPUYMHHO-
CIIEICTBEHHBIX CBA3EH — JJI U3YyUEHUs CBOICTB BELIECTB U XUMHUUECKHUX PEaKIIUH,
€CTECTBEHHOHAy4YHbIE = METOAbI  TMO3HaHWS —  HaAOMIOJAeHWE, W3MEpPEHuE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbId U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uu¢posrbie)
n/ pasgenoB u teM Bcer Kourpoann IIpaktuyeck
oOpa3zoBarejibHbIE
n  IpPOorpaMMmabl 0 ble pa0doThl  He padoThI
pecypcbl
Paznea 1. [lepBoHayajibHble XUMHYECKHE OHATHUS
Xumus —
akHast ooJac
1 :C:(elj:TimIfaH;; bubmmorexa [IOK
1' I ARTYECKOH 5 2 https://m.edsoo.ru/7f41
P 837¢
JESITEILHOCTH
YeJI0BeKa
1 Bemecta u bub6mnoreka [JOK
2' XAMHYECKUEC 15 1 https://m.edsoo.ru/7f41
peaKuuun 837c
Uroro no pazneny 20

Paszpnes 2. BakHeiine npeacTaBUTe/IM HEOPraHMYeCKUX BellecTB

Boznyx.

5 Kieroho bubmoteka [IOK
' pOZL. 6 https://m.edsoo.ru/7f41
1 TIlousarue o0
837c
OKCHIIaX E—
5 Bonopoa.Ilonst bubmuoreka [JOK
2' M€ 0 KUCIIOTax U 8 1 https://m.edsoo.ru/7f41
COJIAX 837¢c
5 Bopa. PactBopbi. bu6moreka [JOK
3' ITousaTue 00 5 1 1 https://m.edsoo.ru/7f41
OCHOBAHUSX 837¢c
O
CHOBHBIC bu6moreka IJOK
2. KJIAcCHI
11 1 1 https://m.edsoo.ru/7f41
4 HeopraHUYECKHUX
. 837¢c
COEIMHEHUN —
Uroro no pazneny 30

Paspnen 3. Ilepunoanyeckuii 3axon u Ilepnoanyeckas cucreMa XMuMHYECKHX



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

3jeMeHTOB /I. U. MenneseeBa. CTpoeHnne aToM0B. XUMUYECKAs CBSA3b.

OKHuCINTEIBbHO-BOCCTAHOBHUTEIbHbIE pPe€aKuuu

[lepunonnueckuii
3aKOH U
Ilepnonnueckas

3. cucrema

1 xummyeckux
anemeHToB [I. U.
Menene-eBa.
Ctpoenue atoma

XuMu4deckast

3 CBA3b

2' OKHCIIUTETBHO-
BOCCTAHOBUTEIIb

HBIC PCAKIIHNHU

Hroro no pazneny

PesepBHOE Bpems

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/7f41
837¢c

bubmoteka [IOK
https://m.edsoo.ru/7f41
837c

bubmoreka [IOK
https://m.edsoo.ru/7f41
837c

bubmoteka [IOK

https://m.edsoo.ru/7f41
837¢c



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

9 KIIACC

KoJsmm4yecTBo yacos JIeKTPOHHBIE
Ne HaummeHoBaHue (LupoBbIe)
n/ pasgenoB uteM Bcer Kourpoasn IIpakruueck Oﬁpazl.JOBaTeJILHLIe
I NporpamMmbl 0 ble padoThl  He PadoThI
pecypcbl
Paspnen 1. BemecTBo M1 XMMHYeCKHE PeaKIMu
[ToBTOpEHUE U
0
L Z;ZI};HJ;IGHHG bu6mmoreka [JOK
' 5 1 https://m.edsoo.ru/7f41
1  OCHOBHBIX
a636
pasaenoB Kypca
8 Kiacca
O
1 3;12(1’{]21;’;6 HOCTH bubmorexa LIOK
' P 4 https://m.edsoo.ru/7f41
2  XUMHYECKHUX 2636
peakuuin
DIJIEKTPOJIUTHAYEC
L Kj:(l:co I bu6mmoreka [JOK
| AHOCOTAlL 8 1 https://m.edsoo.ru/7f41
3 | Xumuueckue 2636
peaKkuuu B E—
pacTBopax
Uroro no pazneny 17

Pasznen 2. HemeTa/uibl M X CO€IMHEHUSA

Oo0mas
XapaKTepUCTHUKA
2.  XAMHYECKHUX

1 »>nemeHTOB

VIIA-rpynmst.
["anorensl
Oo0mas
5 XapaKTepHUCTHKA
2' XUMUYECKUX

351eMeHTOB VIA-
rpynisl. Cepa u

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636



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

e€ coequHEeHUs

Oo6mmas
XapaKTEepUCTHKA
XUMUYECKUX
snemeHToB VA-
rpynmnsl. A30T,
docdop u ux
COCIMHEHUS
Oo6mas
XapaKTepUCTHUKA
XUMHUYECKUX

2. anemeHToB IVA-
4  TpyNIBbI.
Yrnepoa u
KPEMHHM U UX

COCIMHCHUA

bubmmoreka [JOK
https://m.edsoo.ru/7f41
2636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

Uroro no pazneny

Paszgen 3. MeTta/LIbl M UX COCIMHEHUS

3.  OOmme cBoiicTBa
1 wmeramwioB

Baxueiiue
METAJUIbl U X

COCINHEHNA

Hroro no pazneny

Paznen 4. XuMus U OKpy:KawInas cpeaa

bubmoteka [IOK
https://m.edsoo.ru/7f41
2636

bubmoteka [IOK
https://m.edsoo.ru/7f41
2636

4 BemectBa u

1

MaTcpUaJibl B
JKHU3HH YCJIIOBCKA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

Hroro no pazneny

Pe3epBHOE Bpems

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

OBILIEE
KOJIMYECTBO



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

YACOB IO
[IPOTPAMME






ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Ne KoJsmuyecTBo yacos DJIeKTPOHHbIE
KonrTpoa IIpakrnue Aara nugposbie
Tema ypoka Bcee usyue
n/ L, buble CKHe e o0pa3oBaTejbHbIE
I padoThI padoThI pecypchl
[Ipeamer xumMum.
PosTE XHMI B bu6mmoreka IJOK
1 VI HelIOBeKA 1 https://m.edsoo.ru/f
' f0d210c
Tena u BemecTBa
Homsrue o Bu6morexa LOK
2 ﬁ:;:;; 5 1 https://m.edsoo.ru/f
f0d227e
XUMHH
IIpakTrnueckas
pabota Ne 1
:25 giii:oiﬁfjl butmoreka [JOK
3 puEME 1 1 https://m.edsoo.ru/f
f0d23dc
oOpaiteHust ¢
71a60paTOPHBIM
000opyT0BaHUEM)
YucTele BelecTna
1 CMECH. bubmoreka IIOK
4 Cnoco0Obl 1 https://m.edsoo.ru/f
pasjeseHus f0d26c¢a
cMecen
[IpakTnueckas
pabota Ne 2
«Paznencuue bu6mmoreka IJOK
5 cmeceii (Ha 1 1 https://m.edsoo.ru/f
pPUMEPE OYUCTKH f0d28c8
[I0BapEHHOM
COJIN )»
6 ATOMEI 1 1 bu6mmoreka I{JOK

MOJIEKYJIBI

https://m.edsoo.ru/f



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

fOd2a6¢c

XUMUYECKHUE
AJIEMEHTHI. 3HAKU

bubmoreka [JOK

(CUMBOJIBI) https://m.edsoo.ru/f
XUMHYECKUX f0d2be8

3JIEMEHTOB

IIpocteie u bubnuotexa [JOK
CIIOXKHBIE https://m.edsoo.ru/f
BEIIECTBA f0d2a6¢c

AToMHO- bu6moreka IJOK
MOJICKYJISIPHOE https://m.edsoo.ru/f
yueHHUe f0d2d50

3aKoH

IIOCTOSIHCTBA

COCTaBa BEILIECTB.

Xumu4ueckas bu6mmoreka IJOK
dbopmya. https://m.edsoo.ru/f
BanenTtHocTn f0d2eae

aTOMOB

XUMHYCCKUX

AJIEMEHTOB

OTtHOcCuTENbHAS

aTOMHas Macca.
OTHOCUTENBHAS
MOJIEKYJIsIpHAas
Macca

MaccoBas gois
XUMHUYECKOTO
3JIEMEHTA B
COCIMHECHUU

KomuuecTBo
BelecTBa. MoJib.
MonspHas Macca

duznyeckue u
XUMHYECKHE
SIBIICHUS.
XuMudeckas

bubmoreka IIOK
https://m.edsoo.ru/f
f0d323c

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d350c

bubmoreka IIOK
https://m.edsoo.ru/f
f0d5230

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

peaxIus

[Ipusnaku u

YCIIOBUS bubmuotexa [JOK
IPOTEKAHUS https://m.edsoo.ru/f
XUMUYCCKUX f0d3al6

peaKunit

3akoH

COXpaHEHHUs bubnuotexa [JOK

MacChI BEIIECTB.
XUMHUYECKUE
YpPaBHEHUS

https://m.edsoo.ru/f
f0d3b88

Brruncnenus
KOJINYECTBA,
MacChI BeIlleCTBa
10 YpaBHEHUSAM
XUMHYECKUX
peakuuii
Knaccuduxanus
XUMHYECKUX
peaxkumi
(coenuHeHUs,
pa3aoXKeHus,
3aMeIleHus,
oOMeHa)

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d5708

bubmoreka IIOK
https://m.edsoo.ru/f
f0d3f34

M. B. JlomoHOCOB
— Y4Y€HBINU-
SHITUKJIOTICIUCT.
O0o0Ommenue u
CHCTEMAaTH3aIs
3HAHUU

bubmoreka IIOK
https://m.edsoo.ru/f
f0d40c4

KonTposbHas
pabora Nel 1o
TeMe «BeiliecTBa
U XUMHUYECKHUE
peakuum»

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d4290

Bo3nyx — cmech
razos. Cocras

bu6mmoreka I{JOK
https://m.edsoo.ru/f



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

BO3/yXa.
Kucnopong —
SJIEMCHT U
MPOCTOE
BemiecTBo. O30H

duznyeckue u
XAMHUYECKHE
CBOMCTBA
KHCJIOpoaa
(peakiuu
OKHCJICHHS,
TOpEeHue).
IToustue 06
OKCHJaX

f0d448e

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d4614

Crioco6ml
MOJTYYEHHUS
KHCJIOpOJa B
nabopaTopuu u
MPOMBIILJICHHOCT
u. [Ipumenenue
KHCJI0poAa
Tennooit a3 ekt
XUMHYECKOU
peaKIuu, MOHATHE
0
TEPMOXUMHUYECKO
M ypaBHEHUH,
IK30- U
HIOTEPMHUYECKUX
peaxIusax

bubmmoreka IIOK
https://m.edsoo.ru/f
f0d497a

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d4790

TomnmuBo (HedTH,
yrojib U METaH).
3arpsi3HEHUE
BO3/1yXa, CIOCOOBI
ero
MIPEIOTBPAIICHUS

bu6mmoreka IJOK
https://m.edsoo.ru/f
fOd4c4a

[IpakTnueckas

bu6mmoreka I{OK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

pabora Ne 3 o
teme «llomyuenue
U coOupaHue
KUCJIOPO/1a,
W3YUYEHHE €TO
CBOMCTB»
Bonopon —
AJIEMEHT U
IIPOCTOE
BEIIIECTBO.
Haxoxnenue B
IIpUpOE

https://m.edsoo.ru/f
fOd4ae?2

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d4ddo0

dusznyeckue u
XUMHUYECKHEC
CBOMCTBaA
BOJIOpO/IA.
[Ipumenenune
BOJIOpOAA

bubmmoreka IIOK
https://m.edsoo.ru/f
f0d4dd0

IlousTue o
KHCJIOTaX U COJIAX

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d50d2

1(1:: ;;:S;;ﬂ bubmuoteka [JOK

BOJIOPOJIA B https://m.edsoo.ru/f
f0d4ddo

naboparopuun

[IpakTnueckas

pabota Ne 4 1o

teMme «l[lomyuenune
U cooupaHue
BOJIOpPO/Ia,
H3Yy4YEHHE €TO
CBOMCTB»
MossspHbIii
00BEM ra3oB.
3akoH ABorazpo

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d4f42

bubmoreka IIOK
https://m.edsoo.ru/f
f0d542e

Beruucienus
00BEMa,

bu6mmoreka I{JOK
https://m.edsoo.ru/f
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https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

KOJIMYECTBa
BEIIeCTBa rasa 1o
€r0 U3BECTHOMY
KOJIMYECTBY
BEIIECTBA UJTH
00BEMY

Brruncnenus

00BEMOB ra30B MO
YPaBHECHUIO

peaKiuu Ha 1
OCHOBE 3aKOHa
00BEMHBIX

OTHOIIICHUH T'a30B

f0d55a0

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d5708

duznueckue u
XUMHUYECKUE 1
CBOMCTBA BOJIbI

bu6mmoreka IJOK
https://m.edsoo.ru/f
f0d587a

CocraB

OCHOBAHILIL bubmoreka IIOK

HomsTie o6 1 https://m.edsoo.ru/f
f0d59e2

WHJIMKATOpax

Bona xak

pPacTBOPUTEIIb.

E:;::EZ{:;Z: Bu6motexa [[OK

PACTEODSL 1 https://m.edsoo.ru/f
f0d5b40

MaccoBas gois

BEIIICCTBA B

pacTBope

[IpakTrnueckas

pabota Ne 5 o

TeMe

«IIpuroroBnenue bubmoreka [JOK

pPacTBOPOB C 1 https://m.edsoo.ru/f

OIpeaenEHHOM fOd5eba

MAaCCOBOU JI0JIEN
PacTBOPEHHOTO
BEILIECTBAY



https://m.edsoo.ru/ff0d55a0
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KonTtponpHas
pabota Ne2 o

bubmoreka [JOK

rente «KHCIOPOL, 1 https://m.edsoo.ru/f
f0d6342
Bonopoxn. Bona»
OKcHIBI: COCTaB, butmoreka IJOK
KJIaCCU(UKAITHS, 1 https://m.edsoo.ru/f
HOMEHKJIaTypa f0d664e
[Tonyuenue u
XUMHUYECKHE
CBOMCTBA bu6amnoreka I{OK
KHMCJIOTHBIX, 1 https://m.edsoo.ru/f
OCHOBHBIX H f0d664e
aM(pOTEPHBIX
OKCH/JIOB
Ocrosati: but6moreka [JOK
COCTaB,
1 https://m.edsoo.ru/f
KJ1accuuKaIus, fod67ca
HOMEHKJIaTypa -
3;;2::?:;: butmoreka [JOK
cnoficTRa 1 https://m.edsoo.ru/f
y f0d67ca
OCHOBAHUM
Kucnotsr: cocras, bubmoreka IIOK
KJIaCCU(HUKAITHS, 1 https://m.edsoo.ru/f
HOMEHKJIaTypa fOdfee2
[Tonyuenue u bubmuotexa [JOK
XUMUYCCKHE 1 https://m.edsoo.ru/f
CBOMCTBA KHCIIOT fOdfee2
Comnu (cpenHue):
Iszrcefgimypa’ bubmmoreka [IOK
I 1 https://m.edsoo.ru/
’ 00ad9474
XUMHYECKUE
CBOMCTBA
[IpakTuueckas bubmoreka [JOK
pabota Ne 6. 1 https://m.edsoo.ru/
Perenue 00ad9b7c
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https://m.edsoo.ru/00ad9b7c

AKCIIEPUMEHTAIIbH
BIX 3aJ1a4 I10 TEME
«OCHOBHBIC
KJ1aCChI
HEOPraHUYECKUX
COEIMHEHUI

I'eneTnueckas

CBSI3b MEXIY bu6mmoreka [IOK

KJIaccaMu https://m.edsoo.ru/

HEOPTaHUYECKHUX 00ad9a50

COCIMHECHUH

O060061eHne u bu6amoreka I{OK

CHCTEMATU3ALIMs https://m.edsoo.ru/

3HAHUU 00ad9ch2

KonTtponpHas

E:ZZT'?O]I(_EOEIZLIG bubmorera HOK

TACCEL https://m.edsoo.ru/
00ad9ela

HEOPTaHUYECCKUX

coeMHeHUI"

[IepBbI€ ONBITKH

Kiaccuukanuu

XUMHYECKUX bu6mmoreka IJOK

DJICMEHTOB. https://m.edsoo.ru/

[Tousartue o 00ad9ffa

IPYIIAaX CXOJHBIX

3JIEMCHTOB
ITepunoanueckuii

3aKOH U

[Tepuoauueckas bubmoreka IIOK
cUcTeMa https://m.edsoo.ru/
XUMHYECKUX 00ada52c
sanemeHToB J{. U.

MeHnaeneeBa

[Tepuonpl, bu6mmoreka I{OK
IPYIIIbI, https://m.edsoo.ru/
O PYIIIBI 00ada52c



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue

atoMoB. CocTaB Bubmmorexa [IOK

ATOMHEIX 1D, https://m.edsoo.ru/
00ada342

M3oTomnsl

Crpoenue

AIEKTPOHHBIX

000JI09€K aTOMOB but6moreka IJOK

9JIEMEHTOB https://m.edsoo.ru/

[Tepuoanueckoi 00ada6bc

cuctemsl /1. H.

Mengeneena

XapakTepucTrka

XHMHYECKOr0

AJIEMEHTA 10 €r0 butmoreka [JOK

ITOJI0KEHHIO B https://m.edsoo.ru/

[Tepuoanueckoi 00ada824

cucteme 1. U.

Menneneena

3HaueHUE

[Tepuoanueckoro

;Zzgiininf{ayxn n bubmorexa OK

mpaxcruicn, 1, U, https://m.edsoo.ru/
00ada96e

MenneineeB —

YYEHBINU, Ie1aror

Y TpaXXJaHUH

L butmoreka [{OK

JTEHOCTH aTOMOB

S https://m.edsoo.ru/
0Oadaab8

3JIEMCHTOB

HNonnas bubmoreka IIOK

XUMUYECKast https://m.edsoo.ru/

CBA3b 00adac34

ESE:EEZ;HM bu6mmoreka IJOK

CIMIeCKAS https://m.edsoo.ru/
0Oadaab8

CBA3b
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KoBanentHnasa

6  HemonspHas bubmoreka [JOK
1  Xumuueckas 1 https://m.edsoo.ru/
00adaab9
CBSI3b
6  CremneHn bu6mmoreka IJOK
2  OKHCJICHHS 1 https://m.edsoo.ru/
00adae28
6 OKucanTensHo- bubmmoreka [JOK
3 BOCCTAaHOBUTEJIbH 1 https://m.edsoo.ru/
BIC peaxitiH 00adb076
bubmmoreka [JOK
?1 S;iigﬁiﬁ;n 1 https://m.edsoo.ru/
00adb076
KonTposbHas
abota Ne4 1o
6 EGMG «CTpoeHue bubmmorexa [IOK
5 aroma. 1 https://m.edsoo.ru/
00adb486
XuMuyeckas
CBSI3b)»

6 g?fﬁi‘iﬂﬂeyﬁm“ BuGnorexa LIOK
6 cHucTeMaTH3aIus 1 https://m.edsoo.ru/
i 00adb33c

3HaHUMU
6 g?jgiiﬁeyim BuGmiorexa LIOK
7  cucTeMaTH3alus 1 https://m.edsoo.ru/
7 00ad9ch2
3HaHUU
6 g?jgi:zeyim BuGmiorexa LIOK
8  cucTeMaTH3alys 1 https://m.edsoo.ru/f
i f0d61c6
3HaHUU
OBLIEE
KOJIMYECTBO 68
YACOB I1O0

I[TPOI'PAMME
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9 KIIACC

KoauuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara
Kontpoas IlpakTtuue nupposbie
n/ Tema ypoka Bce usyue
I ro HbIE CKHe st oOpa3oBarejibHbIE
padoThI padoThI pecypcsl

[Tepuoanuecku

1 3aKOH.

ITepuoauuecka bu6mmoreka [JOK
1 scucrema 1 https://m.edsoo.ru/0

XUMHYECKUX 0adb59e

aJeMeHTOB /I.

N. Menpaeneena

3aKOHOMEPHOC

TH B

HSMfHeHHH bu6moreka [JOK
p CEOUCTE 1 https://m.edsoo.ru/0

XUMHUYECKUX 0adb6b6

AJIEMEHTOB I

IEPBBIX TPEX

MepUOIOB

Knaccudukanu

U bu6mmoreka [JOK
3  HOMEHKJaTypa 1 https://m.edsoo.ru/0

HEOPTraHWUYECKU Oadb7e2

X BEIICCTB

Buer

XUMHYECKOM bu6mmoreka [JOK
4 CBSI3M M TUIIBI 1 https://m.edsoo.ru/0

KPHUCTATNYECK Oadbac6

UX PELIETOK

KonTposbHas

pabota Nel mo
5 TeMe 1 1

«IloBTOpEHNE N

yTIyoJIeHue

3HAHUU



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
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OCHOBHBIX
pa3ziesioB Kypca
& Kiaccay»

Knaccuduxanu

s XUMHYSCKHUX bu6moreka [JOK
6 | peakmmii o https://m.edsoo.ru/0

pa3INYHBIM Oadbcb0

pU3HaKaM

ITonsTue o

CKOPOCTH

RUMITIECKOH bu6mmoreka [JOK
7 pnejlf:;t o https://m.edsoo.ru/0

T'OMOT'CHHBIX U Oadbeda

TeTEPOTreHHBIX

peaKIusIx

ITonsTue o

XUMHYCCKOM

PaBHOBECHH.

DakTopHl,

BIIMSIIOIIMC HA bubmoteka [IOK
8  ckopocTh https://m.edsoo.ru/0

XAMHYECKON Oadc28c

peaKIuu u

MOJIOKEHUE

XHMHYECKOTO

paBHOBECHS

OKMCIIUTENIHLHO BuGmorexa LIOK
9 https://m.edso0.ru/0

BOCCTAaHOBHTEII Oadcade

bHBIC PCAKIINH

Teopus

BHG%TPOHHTH% bubmmoreka [JOK
10 " https://m.edsoo.ru/0

JIMCCOLIMALIHH. 0adcd6s

CunpHble U -

cia0pIe



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

AIEKTPOJIATHI

HNonnrsle bu6moreka [JOK
11 ypaBHEHHUS https://m.edsoo.ru/0

peakiui 0add448

XUMHYECKHE

CBOMCTBA

KHCJIOT U

OCHOBARIH B bu6moreka IJOK
12 O5CT° . https://m.edsoo.ru/0

npeACTaBICHUM 0add5ds

00 -

ANEKTPOJIUTHYEC

CKOU

JIUCCOLIMAIINT

XHUMHYECKHE

CBOMCTBaA

COTCH B CBETE . bubmoteka [IOK
13 EEGHCTaBHeHHH https://m.edsoo.ru/0

O0add8b2

AIEKTPOJIUTHYE

CKOM

JICCOLMAITHI

ITonstue o bu6mmoreka [JOK
14  ruaponmze https://m.edsoo.ru/0

coJIei 0add9d4

O6006mmenne n bu6moreka [JOK
15 cucremaTu3aIu https://m.edsoo.ru/0

A 3HAHAN Oaddd12

[IpakTnueckas

pabora Ne 1. bubmuorexa [JOK
16 «PemeHue https://m.edsoo.ru/0

IKCIEPUMEHTAI Oaddbfa

BbHBIX 3a7a9»

17

KonTposbHas
pabota Ne2 1o
TEME
«ONEKTPOIUTH

bu6mmoreka I{JOK
https://m.edsoo.ru/0
OaddecO



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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18

yeckas
JIMCCOLIMAIINS.
XUMHUYECKHe
pEaKunu B
pacTBoOpax»
O6mas
XapaKTEPUCTUK
a rajJjoreHoB.
XHUMHUYECKUE
CBOMCTBA Ha
IIpUMeEpE XJIopa

bubmmoreka [JOK
https://m.edsoo.ru/0
Oaddfe2

XJI0pOBOOPO]

. Consanas

KHCJIOTa, bu6mmoreka [JOK
19 xummuyeckue https://m.edsoo.ru/0

CBOWCTBA, O0adel104

MOJyYeHHUE,

IPUMEHEHHUE

[IpakTrueckas

paborta Ne 2 o

Z;\/:IYT-IGHI/IG bu6mmoreka [JOK
20 cosHO https://m.edsoo.ru/0

0ade348
KHUCJIOTHI,

U3y4eHue e€
CBOMCTBY»
Brruuciaenus
110 YPaBHEHUSIM

XUMHAYECCKUX bu6mmoreka [JOK
21  peakiuid, eciu https://m.edsoo.ru/0

OJIVH U3 0ade488

pearcHTOB JIaH

B U30BITKE

Obmas bu6morexa IJOK
gp APAKTEPHCTHE https://m.edsoo.ru/0

a 2JICMEHTOB
VIA-rpynmsl

Oadeb4a



https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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23

AnnoTtpornHsie
MOAU(UKAITAH
CEpBHI.
Haxoxnenue
Cephl U €€
COeJIMHEHU! B
MIPUPOJIE.
XHUMHUYECKHEe
CBOMCTBA CEPBI

bu6moreka [JOK
https://m.edsoo.ru/0
Oadeb4a

24

CepoBojopo,
CTpOCHUE,
busnueckue u
XUMUYECKUC
CBOICTBA

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ade802

25

26

Okcumsl cepsl.
Cepnas
KHCJIOTA,
busnueckue u
XUMHUYECKHUE
CBOMCTBA,
MPUMEHEHUE

XHUMHUYECKHE
peakiuu,
JIe)KaIlue B
OCHOBE
MIPOMBIIIJIEHHO
ro crnocoba
MOJTYYEHHUSI
CEpHOU
KUCJIOTHI.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYyKarolen
Cpezbl
COCIMHECHUSIMH
CEpBI

bubmoteka [IOK
https://m.edsoo.ru/0
Oadea28

bu6morexa IJOK
https://m.edsoo.ru/0
Oadec8a

27

Breruricinenue

bu6moreka [JOK



https://m.edsoo.ru/00ade64a
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28

MAaCCOBOU JI0JIU
BBIXOJ1a
MIPOTyKTa
peakuu
Ob6mas
XapaKTEPUCTHK
a DJIEMCHTOB
VA-rpynisl.
A3orT,
pacrpocTpaHeH
ue B pupoe,
busnueckue u
XUMUYECKUC
CBOICTBA

https://m.edsoo.ru/0
Oadec8a

bu6moreka [JOK
https://m.edsoo.ru/0
Oadeeab

29

30

AMMHak, ero
busnueckue u
XUMUYECKUC
CBOMCTBA,
MOJTYICHHUE U
MpUMEHEHUE

[IpakTueckas
pabora Ne 3 o

TeMe

«lTonyuenue 1
aMMHaKa,

U3Y4YEHUE €r0
CBOMCTB»

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf004

bubmoteka [IOK
https://m.edsoo.ru/0
0adf180

31

A3zoTHas

KHCJIOTa, €€
bu3nyecKue u 1
XUMHYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu

€ HUTPATOB U

cojied amMmonnsa 1
B KaueCTBE
MHHEPaTbHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf518
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yA0OpEHUIA.
XUMHUYECKOE
3arps3HEHUE
OKpYKaroIIen
cpenabl
COETMHEHUSAMU
azora

33

34

docdop.
Oxcun
docdopa (V) u
dbocdopnas
KHCJIOTA,
(dusnyeckue u
XUMHYCCKHE
CBOMCTBA,
TOJTyYeHUE

Hcnonbs3oBanu
e ¢pocdatoB B
KaueCcTBe
MUHEpaTbHBIX
yn00pEeHHU.
3arps3HeHue
MIPUPOIHOU
cpenbl
dbocharamu

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadf68a

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadfc20

35

36

Yruepon,
pacpoCTpaHEH
W€ B IPUPOJE,
busnyueckue u
XAMHUYECKHUE
CBOMCTBA

Oxcunpl
yriepoja, ux
busnyueckue u
XUMHUYECKHE
CBOMCTBA.
DKOJIOTHYECKH

bu6moreka IJOK
https://m.edsoo.ru/0
Oadfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadfebe



https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

€ IpOoOJIEMBI,
CBSI3aHHBIC C

OKCHUJIOM
yraepoaa (1V)
YronpHas bu6moreka [JOK
37 xucnora u eé https://m.edso00.ru/0
COJIH 0ae006¢
[IpakTnueckas
paborta Ne 4 o
TeMe
"TIlonyuyenue bubmorexa [JOK
38  yraekucioro https://m.edsoo.ru/0
rasa. 0ae027e
KauectBennas
peakuus Ha
KapOoHaT-uoH"
IIepBoHayabH
bl MOHSTHIS 06 Bu6miorexa LIOK
gg Opraeciix https://m.edsoo.ru/0
BEILIECTBAX KaK 020546
O COCJIMHEHUSX -
yriepoaa
Kpemuii 1 ero bu6moreka [JOK
40 - https://m.edso00.ru/0
02e080a
[IpakTnueckas
pabota Ne 5.
Pemenune
SKCTIEpHMEHTat bubmuoreka [IOK
41 i::: ST https://m.edso0.ru/0
. 0ae0bf2
«BaxHenmmne
HEMETaJIbI U
ux
COETMHEHUSD
49 KonTposbHas bubmoreka [JOK

pabota Ne3 1o

https://m.edsoo0.ru/0



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

43

44

TEeMe
«Baxueiimnme
HEMeTaJlJIbl U
1504
COCIMHCHHUS
O6mas
XapaKTEPUCTUK
a XUMHYECKHUX
2JIEMEHTOB —
METaJIOB.
MeTananyecka
sl CBSI3b U
MeTaJlJImyecKast
KPHUCTAJTNYECK
asl pemeTKa.
dusznyeckue
CBOMCTBA
METaJIJIOB

XUMHAYECKUE
CBOWCTBA
METaJIOB.
DIEeKTPOXUMUY
€CKUM PsJT
HaIpsHKEHUM
METaJJIOB

0ae0el8

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ael103e

bu6mmoreka [JOK
https://m.edsoo.ru/0
0aell156

45

OOmue
CITOCOOBI
MOJTYYEHHUSI
METAJIOB.
CnnaBbl.
Brruuciaenus
10 YpPaBHEHUSAM
XUMHYECKUX
peaKkiui, eciu
OJINH U3
peareHToB
COAECPKUT
MIpUMECH

bu6morexa IJOK
https://m.edsoo.ru/0
0ael156



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

[Tonstue o bu6moreka [JOK
46 xoppo3uu https://m.edsoo.ru/0
METAaJlJIOB 0ael278
bu6moreka [JOK
47 Mmezz;flme https://m.edsoo.ru/0
0ael4b2
Oxcunsl u bu6mnoreka [IOK
48 THIPOKCHIBI https://m.edsoo.ru/0
HATPUS U KaJIus 0aeldb2
[enormosemen bub6moreka [JOK
49 PHPIC MeTfl . https://m.edsoo.ru/0
- KR 0ael5e8
Marauu
Baxuenmme bu6mmoreka [JOK
50 coennHenus https://m.edsoo.ru/0
KaJIbIUA Oael5e8

o1

52

53

O0o001IeHne U
CHUCTEMATH3AIIA
s 3HAHUU

KécTrocTh
BOJBI U

CITOCOOEI €€
yCTpaHEHUS

[IpakTrueckas
pabota Ne 6 o
TeMe
"YKe€cTkocTh
BOJIbI U1 METO/IbI
e€ yctpaHeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/0
02e1886

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oaelae8

bubmoteka [IOK
54  AnmroMuHHI https://m.edsoo.ru/0
Oaelc64
AM(?OTepHHe bu6moreka [JOK
55 ZEZE;ZB: https://m.edsoo.ru/0
Oaelc64
THAPOKCHIA
56 XKemeszo bu6mmoreka I{JOK



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

https://m.edsoo.ru/0
0aeld86

S7

Oxcujpl,
TUAPOKCHUIBI U
COJIU JKene3a
(I m xene3a

(1)

bu6moreka [JOK
https://m.edsoo.ru/0
0ae35e6

58

O00011eHNE U
CHUCTEMAaTU3aIH
s 3HAaHUU

59

60

IIpakTrnueckas
pabora Ne 7.
Pemenue
AKCIIEPUMEHTAI
BHBIX 3374 10
TEME
«BaxHenmme
METaJUIbl U UX
COEIMHEHUSD)

Breruncnenus
110 YpaBHEHUAM
XUMHUYECKUX
peakuuu, eciu
OJIMH U3
peareHToB JaH
B U30BITKE MU
COAECPKUT
MIPUMECH.
Breruncnenus
MacCOBOM JOJIN
BBIXOJIa
MPOAYKTa
peaxkuuun

bubmoteka [IOK
https://m.edsoo.ru/0
0ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ael750

61

O0001IEHNE U
CHUCTEMATHU3ALIN
s 3HAHUU

62

KonTtponpHas



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

pabota Ned o
TeEME

«Baxueimnme
METaJUTBI U UX

COCTMHCHUS
BemectBa n
MaTepHalibl B bubmnoreka [IOK
63 mnOBCEAHEBHOI 1 https://m.edsoo.ru/0
JKA3HH 0ae3f50
yeJIoBeKa
AIMIHECKOE bu6moreka [JOK
64 3arpH3HeHHev 1 https://m.edsoo.ru/0
ORpYRaiotien 0ae4270
Cpebl
Posms xtmiit B bu6moreka [JOK
g5 PeeHan 1 https://m.edsoo.ru/0
AKOJIOTHYSCKUX 0864270
npobiieM -
Pe3epBHbIit
YPOK. bubmoreka [JOK
66 OO6o00mIEeHNE U 1 https://m.edso0.ru/0
CHCTEMATH3AIN 0ae0dOa
sl BHAaHUU
Pe3epBHbIit
YPOK. bubmoreka [JOK
67 OO6o06ieHue u 1 https://m.edsoo.ru/0
CHUCTEMATH3aLH 0adb33c
sl 3BHAaHUU
PesepBHbIit
YPOK. bu6moreka [JOK
68 O6o06ieHue u 1 https://m.edsoo.ru/0
CHUCTEMATU3ALIM 0ad9ch2
sl 3HAaHUU
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumust, 9 kimace/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET
gotourl.ru/10730
gotourl.ru/10731
gotourl.ru/10733
gotourl.ru/10735
gotourl.ru/10740
gotourl.ru/10755
gotourl.ru/10762
gotourl.ru/10764
gotourl.ru/10772






