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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHus YICOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LENAX, OOIIed cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIBHOE MPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazieiaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMXxcs, OMNpPEAeNSseT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JI€ATEIbHOCTH OOYyYarolerocss Mo OCBOEHUIO
y4e0HOT0 co/IepKaHusl.

3HaHWE XWUMHUHU CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 HSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MTUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopmMupoOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATILHOMN ESITEIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO MPUPO/IbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJICpKaHMsl  y4eOHOTrO  MpeaMeTa, KOTOpPBIA  SIBISIETCS  IEIarorMuecKu
aJanTHPOBAHHBIM OTpakK€HHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHU M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSATUN
OPTaHUYECKON XUMMUHU.

CtpykTypa coiepskaHusi MPOTpaMMbl IO XMUMHH C(POpMHUpOBaHA Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMbI ITOHITHN O XUMUYECKOU
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbBI 110 IPHUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN
PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYCHHS O CTPOEHHM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyroMy, BBITIONHSSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U MOJYYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKOW COCTABIIAIOIIEH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHM NPOUCXOIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buonorus. 5—7 knaccel» U «PU3UKA. 7 KIACC.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAYKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTHU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHHM TIPaBWJ O€30MacHOro OOpalieHus C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOe MpUOOIIEHHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaOIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWUS M CaMOTO3HAHUSA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBJICHUS
OKpY’KaloIller0o MHUpa, MCIOJIb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAHUS LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH HKOJIOTMUYECKU
1e71eco00pa3HOTr0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B MEJSIX
COXPaHEHUSI CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOLHOU CPEBIL;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATHHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHHS B XUMHUHU. UHMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
a51eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmysia. BajaeHTHOCT aTOMOB XHUMHUYECKUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX eIUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTMHECHU.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUUYECKasl peakus U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaAKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaTopHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKUX BEIIECTB, HAOIIOJACHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpPaHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KHCIOTOM) SIBICHUM, HAaOII0eHIE U
OMHMCAaHKWE TPU3HAKOB MPOTEKAHWS XMMUYECKHMX peakiuii (pas3oKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (II) npu HarpeBaHuM, B3auMOJEHCTBHE kKefe3a ¢ pacTBopoM cosr Menu (11),
U3yYeHHE CMOCOOOB pa3/eNieHHss CMECei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHLIAIMS, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPCHHON
CONM, HaONIOJICHWE W  ONUCAaHWE  PEe3yJIbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJeH MOJeKys
(IrapocTepKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — 35eMeHT U mpocToe
BenlecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



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

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT W mpoctoe BemiecTtBo. HaxokaeHue Boaopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceilieHHbIE M HEHACBIIEHHbIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J11 BEIIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4elioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupabl. Knmaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lonmyueHne okcuaos.

OcHoBanus. Knaccudpukanuss oOCHOBaHMHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TonmyuyeHue conen.

['eHeTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COAECPKaHUs KHUCIOPOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YUYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUe, pacClO3HaBaHUE U HU3YUYCHUE
CBOMCTB BOJOpoJa (TOpeHue), B3auMojelcTBue Bojopoaa ¢ okcujaom Mmeau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOACHUE OOpPA3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOPAX KHUCIOT W IIETOYEH,
u3ydyeHue B3zaumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOIO MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTANIBHBIX 33/1ad MO TeMme «BakHeWllne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Hepuoanyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aiemMenToB JI. WM. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCINTETIBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(DUKAIIMKM XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IpyNIax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEJbHBIE METALIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ilepronnyeckuit 3akoH. Ilepuoanueckas cuctreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMbl
[Iepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oromnel. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosioxkeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenngeneeB — y4y€HbId U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (ToyisipHass W HEMOJISIpHAsl) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OKucIeHns U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIJIOB W HEMETAJIOB, B3aUMOJCHCTBHE
TUAPOKCUJA LIMHKA C PAcTBOPAMHM KHUCJIOT M UIENOYEH, INPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy paszioKeHUs, COSTUHEHU).

Mescnpeomemnmnbnie ceasu



Peanuzanmss MeXIpeaMETHBIX CBSA3€M INPU M3YYEHHH XMMHHM B § Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (aKT, THIOTE3a, TEOPHUs,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMsA, M[EePUOJUYHOCTb, HAOIIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHHE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PAJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUECKUM 3aps], BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHHEpPANIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XuMHYecKasi peakuus

Ilepnognyeckuii 3akoH. Ilepuoanyeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHYECKUX DJJIEMEHTOB IME€PBBIX TPEX MEPUOAOB, Kalaus, KAIbLUA W HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3audyHbIM MpU3HaKaM (110 YuCTy
U COCTaBy YYacTBYIOIIMX B pPEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue 0 cKOpoCTHM XUMHUYECKOM peakuuu. lloHsTHe 00 00paTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusax. [lonstue o karanuse. [lonstue o xumnueckom paBHoBecuu. DaKTOPBHI,
BIMSIOIIAE HAa CKOPOCTh XHMHUYECKOW PEaKIMH U IOJIOKEHUE XHMHYECKOTO
PaBHOBECHSI.

OKHUCINTENBbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUUU,  AJIEKTPOHHBIM  OasaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHUCIIUTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJB30BAHUEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopus 2IEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBolicTBa KHCIIOT,
OCHOBaHMII W coJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETaUIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiHu
OT BO3JICUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE JIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOYKHO  MCIIOJIb30BAaHME BHJAEO MaTepuajioB), MPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3zoBaHue ocajaka, BbIIEJIEHUE Tas3a, oOpa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakUuu pas3yioKeHHs], COCINHEHUs ), PAClO3HABAHUE HEOPTraHHMUECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUM HA HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KucCoTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, NMpUMeEHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeJloBeKa. BakHeWlnue XJIOpHIbI U HX
HaXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3NYECKUE U
XUMUYeCKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTra, (QU3MUYECKHE M XUMHYECKHE CBoiicTBa (oOmme Kak
OpEICTaBUTEN Kilacca KHUCIOT M crneuuduueckne). XUMUUYECKUE pPEAKIUH,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHOc00a IMOITY4YEeHHMsI CEpPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKLIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeAbl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE O],
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmiast xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, paclnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenune. Cou aMMOHUS,
X (U3NYECKUE U XUMUIECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ ToJydeHHe, (QU3MYEeCKHE U XHUMHYCCKHUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENS Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MHHEpAJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3sHeHUE OKPYKaIoIlel Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3Ayxa, MOYBBI M BOAOEMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciaora, Pu3ndecKie U XUMUUECKHIE CBOMCTRA,
nosrydenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMs.  YTIEpoHd,  auIOTPOITHBIE
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoiicTBa. Ancop6Orus. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE HAa JKUBBIE OpPraHU3MBI,
MOJIy4YeHUEe U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KJiUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noyiyueHue W mnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHWKK YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OEIKax, yriieBoaax — U ux
ponu B OKM3HM 4eJoBeka. MarepuasibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnyueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmue mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u xpemuueBor kucinore. CUIMKAThl, UX MCIOJb30BaHUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeillline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJOPHAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIIMBaHUS caxapa Mo JehCTBUEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHUYECKUX CBOICTB
pa30aBIIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM PEeakIuu Ha CyJbQaT-
MOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3ZMOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWE€ ¢ U3YYCHUE CBOMCTB aMMHaKa, TMPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOICMCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBEO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4YCHUE Mozenei
KPUCTAJUIMUECKUX PEmIETOK anmasa, rpadurta, dyiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclOo3HABAHUE U M3YUYECHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAYeCTBEHHBIX PEAKIMA Ha KapOoOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenume HeMETaIUIbl U UX COCIUHEHUS.

MeTaiibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuyeckux siemeHtoB . U.
MenneneeBa u cTpoeHusi atomMoB. CTpoeHHE MeTauioB. MeTtajindeckasi CBsi3b U
METAJJIMYECKasi  KpPUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMHUYECKUU  pAall
HanpspKeHu MetauioB. duznueckue U XUMHUUYECKHUE CBOMCTBAa MeTaiioB. OO0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
CrocoObl 3ammThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounble MeTamibl: nonokeHue B [leprnouueckoil cUCTEME XMMHUUYECKUX
anemeHToB . M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHUE B NIPUPO/IE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U



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

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMK: TIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUecKre U XUMAYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JeMeHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA kene3a. OKCUIbl, THIPOKCU bl U cosn xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB XECTKOM BOJBI, ITpoOLecCa TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, AJIIOMUHUS, [IMHKA, JKEJIe3a
(IT) u xeneza (III), meau (II), HaGnrOAEHNE M OMUCAHUE MPOLIECCOB OKpAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHIA aTFOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj1ad o TeMe «Baxknenume
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM KWU3HM YeEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromeh cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpalus Beiects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Mesicnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiacCUpUKAIMs, MNEPUOAUYHOCTh, HAONIIOJCHHE,
DKCIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, DSJIEKTPUYECKUN 3apsifi, MPOBOIHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeéTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPAIHHBIC
yI0OpEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMaeMbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO  OOIIETro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATENBHOU EATEIIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMA POCCUMCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTpPa)kalOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIECHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHMS 3HAYECHUS XUMHYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIHei o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHAS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MAESITENBbHOCTH MpU
BBIMIOJITHEHUM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TOBEACHHE M IIOCTYIKM CBOMX TOBAPHUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTABIIAIOLIUE
OCHOBY I TOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
IIPUPOIAHOU CPENOH, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOIUMbIE IJi1 OOBSCHEHUS HAOIIOAaeMbIX IPOLIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIBHOM paboOThl C y4eOHBIMH TEKCTaMH, CHPaBOYHOU



JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHMMH CpEJCTBAaMU HH()OPMALMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMupoBaHusi KyJbTyPbl 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOJAMMOCTU COOJIOJIEHUS TpaBui OE€30MacHOCTH TMpU  OOpallleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOIr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPodeccril U Tpy1a pa3IuyHOTo poja,
YBaXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHanbHOM IeITeIbHOCTH U pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTaAHUS

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJIydaeMble TIPU U3YUYEHUU XUMHH, IS
pEILICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHOU CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKAaTUBHOMN U COLMAJIHOW IMPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICJIOCTHOU



HAy4YHOM KapTHMHE MHUpA, U YHUBEpCaJbHbIe y4eOHbIE IeUCTBUS (I1O3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJb30BATh NPUEMBI JIOTMUECKOTO MBIIIJICHUSI MPU OCBOEHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX ()aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KpUTEPUH ISl KIaCCU(PUKAIMU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHHN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpOIlECCe IIO3HAHUS TOHSATUS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUKU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMHudeckas (opmysia U YypaBHEHUE
XUMHUUYECKON peakli — MpU PEIICHUH Y4eOHO-MTO3HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISITh  OOIME€  3aKOHOMEPHOCTH, MPUYMHHO-CICJICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUX.

Bba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe B KadeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHIA,

MPUOOPETEHUE OIbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU M MPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEIEHHOTO OIbBITA, UCCIEOBAHMS, COCTABIATh OTUET
O MpoJieNITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYJIIpHAs JIMUTEpaTypa XUMHUYECKOrO COJAEp)KaHUs, CIpPaBOYHbIC
nocobusi, pecypcsl MHTepHeTa), KpPUTUYECKHU OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3jIM4yHbIe METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 OMpPEAeNIEHHOTO THUIa, TPUOOPETEHUE OMNbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpO aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUIIOCTPUPOBATh pEUIaEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JuarpaMMmaMu,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH NPUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOpHOroO OMBITA,
JabopaTopHOIl pabOTHI MO HCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAHHAIIUS
COBMECTHBIX JCHCTBUHM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJIHEHHOM pa0OThl U JpyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh LENH JeATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATEeTLHOCTh, BBIOUpaTh Harbonee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WIH KOPPEKTHUPOBAThH
MIPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JI30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHONM padoueil mnporpamMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHbIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS Y HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEaKIui: peakiuu
COCIVHEHUSA, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakium,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aTOMHasi OpOUTallb, PaIUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEILECTBA
(mpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATHUH U
MPUMEHSITH 3TU NOHATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e ONpPENeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKOM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronmnueckoin cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTraJpo;

e ONUCHIBATh M XapakTepuszoBaTh TabMuuHyro Qopmy Ilepuonnueckoi
CUCTEMbl XHUMHMYECKHUX JJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJIaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux siementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuuu (0 YUCIy M COCTaBy YYACTBYIOIIMX B pPEAKLUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
pPa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIEMEHTa 10 (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHuEe, CHUCTEMAaTU3alUI0, KIAacCU(PUKALUIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YCHUS CBOICTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJJAaHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX TOHSATHUN: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKUUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



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

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX [MOHATHI U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBiICHHS (GopMyll
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAIIECKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, WOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAIIUYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona J[. WM. MeHneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBaTh W XapaKTEpHU30BaTh
Tabnnunyo Gopmy Ileproanueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noarpymnmna (A-rpynma)y U «mnobodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHusl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (cocTaB M 3apsi sApa, OOIIee YHCIO DIEKTPOHOB U
pacmpesieieHue HMX MO D3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npejaesax MallbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEHIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa NPOCTBIX M CJIOXHBIX BELIECTB, NOJATBEpPXKAasi OINHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUN HOHHOTO



oOMeHa, ypaBHEHHS pEaKklui, MOATBEPKAAOIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOoONIOJaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe INpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYECHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

OPOBOJUTh  PEAKIMM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMUSI-,
noaua-, kapbonat-, ¢ocdar-, cuwimkar-, cyibdhar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JIEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII WM3YYCHHUS CBOWCTB BEIICCTB M
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJIIOICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

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

HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

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

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

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




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTasnibl M X cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynimsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [IOK
' ) [PYHIEL SIEpOl https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

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







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yeJioBeka. Tela 1 BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAAX TO3HAHKS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa U cMech. CrocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClOKHBIE BELIECTBA 1 bubmorexa HOK
p . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomorexa 110

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAas Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
bu6mmoreka [IOK
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX
. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK
19 sHukIoneauct. O0o0Imenne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
posa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 naGopaTtopuu ZILIH OMLIH_UIGHI:;{OCTI/I bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI lro bubmmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " €O
TUITHE © ICHCTOTAx 1 cobix https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

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

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZSKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHUN
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX 31eMeHTOB. [loHsiTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

https://m.edsoo.ru/00ada52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

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




«CTpOGHI/IC aromMa. XUMHUYECKasl CBA3b»

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

66 PesepBHeIil ypok. O000ICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue u | bubnumoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O6001IeHIE 1 | bubnunoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59%e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux | bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOMN PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubmmnorera [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Hounrie ypaBHEHUS peakIuil bubnmnorexa [IOK
P peak hitps://m.eds00.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEJICTAaBICHUN bubnnorexa LIOK
P UI{ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUIN 00
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
14 ITonsaTue o ruaponause coiei bubmnorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIIUS bubmorexa LIOK
P & HHATH. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYy4YCHHE,

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

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «TonydeHnne cCONTHON KUCTOTHI bubmmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpoOJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
¢du3nyeckre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepsl. CepHast KUCIIOTa,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynisl. A30T, pacnpocTpaHeHue
B IIpupoae, GU3NIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa [JOK
> HOIYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «lTonyuenne aMmMuaka, U3y4eHue ero bubmoreia HOK
e > YA https://m.eds00.ru/00adf180
CBOICTB»

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

32 00peHuii. XUMHUECKOe bubmorera [JOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ocdop. Okena pochopa (V) u

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

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

34 KaueCcTBE MHUHEPAIbHBIX y100pEeHUI. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E))zle gmﬂiecéle U XUMHUYECKHE bubmmorexa [OK

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

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcUJoM yriaepoaa (IV)

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

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

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTuueckast pabota Ne 5. Pemenue

A1 JKCIIEPUMEHTAJIBHBIX 33134 110 TEME bubnuotexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

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

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTaUInYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKUH Psifl

HaHpH)KeHI/Iﬁ MCETAJJIOB

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




OO6mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 ABHCHMSIM XMMHYECKUX PEAKINMN bubmorexa HOK
P DeaiHi, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
puMecHu
bu6mmoreka [IOK
46 TTonsTHE 0 KOPPO3UU METAIIIIOB
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 €JI0YHBIC METAJLIBI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coefuHeHNUA KaJlbUA
https://m.edsoo.ru/00aec15e8
51 O06o0mIeHre U cucTeMaTr3aIus
3HAHUU
50 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ac1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOMEI €€ bubmnorexa LIOK
" A https://m.edsoo.ru/00aeclae8
YCTpaHEHUS
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00ae1c64
b K
56 Keneso nonmmoreka 11O

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




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (IT) n xene3a (I1I) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3ALMS
3HaHUH’
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peaxkiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
Konrtponsnas pabora Ne4 o reme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCEIHEBHOM KU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe bubnuorexa [JOK
OKPYKAaroIlei cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
crucTemMaTu3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 Peseprubriit ypok. O6001eHIE U bubnuotexa [JOK




cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1

cucTeMaTu3anusa 3HAHHI

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

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