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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma MmO XMMHM Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBE (QeaepadbHOl pabdodeil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIINHY MPENo aBaHusl ya4eOHOTO mpeameTa « XuMUsH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o xuMuu Oa€T MOPEJCTaBICHUE O LENAX, OOIed cTpaTeruu
oOy4eHHs, BOCHUTAHUS U PA3BUTHS OOYYAIONIUXCS CPEACTBAMHU y4EOHOTO
MpeIMETAa, YCTaHABIINBAECT 00s13aTeNIbHOE MPEIMETHOE CoAEpkKaHue,
MPEyCMATPUBAECT PACHPEIACICHUE €ro MO KIaccaM MU CTPYKTYpPHPOBAHUE IO
paszenaM M TeMaM IMPOrpaMMbl IO XHUMHUHU, OINPEAENAECT KOJWYECTBEHHBIE H
Ka4€CTBEHHBIEC XapaKTEPUCTUKH CoAEepKaHMUs, PEKOMEHIYyEMY1O
MOCIIEIOBATEILHOCTh ~ M3YUYEHUSI XHMUHA C YYETOM  MEKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTA TpeaMera  JUis
peanu3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKke TpeOOBaHUM K
pe3yabTaraMm o0y4YeHHUs] XUMUU Ha YPOBHE LieJIed U3yYeHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIHLHON JEATEILHOCTH OOYYaromerocs MO OCBOCHHIO
y4eOHOTO CoJIepKaHUSI.

3HaHWEe XHUMHH CIYXUT OCHOBOM [uisi (OPMHpPOBAHUS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeaAcTaBICHUNA O MaTePHAIBLHOM E€IUHCTBE MHUpPA, BaAXKHYIO
pOJib UTPAOT (POopMHUpPYyEeMble XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npo0eM yCTOMYMBOTO PAa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM, IHEPreTUYECKOMH,
MUIIEBON U DKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUSI.

N3yuyenune xumuu:

CIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATHLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOydYaromuxcs, HaBBIKOB HMX CaMOCTOSITETLHOM  y4eOHOW  JIeSITEIBHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIECIOBATEIILCKUX YMEHUN, HEOOXOJIUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B IPO(PECCHOHATHLHON NEeITeTbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJISiJIa HA €UHCTBO MPUPOIbI U YETIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00yYarOIIUXCS;



ciocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B OKOJOTMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
CoJlepKaHUsl ~ y4eOHOro  MpeamMeTa, KOTOpbI  SBIAETCA  MEeAaroruyecku
aJlalTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM 3Tare eé
pa3sBUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHMH W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHSATUU
OPTraHUYECKON XUMMUHU.

CtpykTypa coaep:kaHHs NMPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOI0 noaxona k €€ m3ydeHnto. CopepkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUI O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO OPTraHHM30BaHbl MO0 MPHUHLMITY
IIOCJIEI0OBATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOIO yPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMA U XUMHUYECKOU CBSI3H;

— TMpeAcTaBleHUN 00 JIEKTPOJIUTUYECKOW JMCCOIMAIlMM BELIECTB B
pacTBOpax.

Teopernueckne 3HAaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYroMmy, BBINONHAA (QYHKIUH OOBSICHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHsS M BO3MOXHOCTEH IPAKTUYECKOIO NPHUMEHEHUS U IOIYYCHMS
M3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IPEACTABICHNS] O XUMHUYECKON COCTABIISIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPHUPOJABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
METOZaM IO3HaHMUs B Hayke. M3yueHune XMMHUM NPOUCXOAUT C INPUBJICUCHUEM
3HAHMM U3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX aloluid MUpy,
«buomorus. 5—7 kimacce» U «dusnka. 7 Kiacey.

[Ipy wW3yyeHMH XHUMHH MPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATENBHOCTH 4YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOW KYJIBTYPBHIL.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKHX
3HAHUM — Ba)XKHEUIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIIHBIX O0OOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa, sA3blKa HAyKH, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[I03HAHMS IPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX PEaKIUi, B (OpMUPOBAHUM U PAa3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YeOHO-IIO3HABATEIbHOM U y4eOHO-HCCIEN0BATENbCKON
NEeSATEeNbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BELIECTBaMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHMM XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3HaYEHUE NPUOOPENIN TaKHUE LI, KaK:

— (GOpMHUPOBAHHWE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K
caMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHWS] Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEHUE
oOy4Jarommxcsd K CaMOCTOSATEIbHOM IO3HABATEIBHOM JEATEIbHOCTH, HAy4YHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecIeuyeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIUMHUCS
OIbITa Pa3HOOOPA3HOM [EATEIbHOCTH, MO3HAHUS M CAMOINO3HAHHUA, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— (opmupoBanre oOmEed (YHKIHMOHATBHON W  €CTeCTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE YMEHHUA OOBACHATH W OLICHUBATH SIBJICHUSA
OKpPYAIOLEro MHpA, MCHOJIb3Yysl 3HAHUS W ONbBIT, NOJyYEHHBIE NPU H3YYEHUU
XMUMHH, TPUMEHATh UX IpPHU pPEIIEHUU NpoOJeM B IMOBCEJHEBHOW XU3HU U
TPYAOBOM IEATEIbHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHHMCTHYECKHX OTHOILIEHUH,
NOHUMAaHUS LEHHOCTH XUMHUYECKMX 3HAHMM JJs BBIPAOOTKH 3KOJIOTMYECKH
LIEJECO00Pa3HOro TMOBEJIEHU B OBITY M TPYAOBOM JEITEIIBHOCTH B ILENAX
COXPaHEHUS CBOETO 3/10POBbsl U OKPYKarollel MpUPOIHOM cpebl;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs U HANpPaBIEHHOCTU AAJbHEHIIEro
oOyJeHUsI.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3Y4YEHUS] XMMHHM Ha YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tema u BemectBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTohax MO3HAaHHS B XUMHUU. UMCThIE BELIECTBA U CMECH.
CriocoOnI pazeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajaeHTHOCTb aTOMOB XHUMHYECKUX SJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHUTENbHAasT aTOMHAas —Macca.
OtHOcHUTENbHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas 10Ji1 XMMUYECKOTrO 3JIEMEHTa B
COCIUHCHUMU.

KommuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl MU 4YHCJIa CTPYKTYPHBIX eAWHHI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

dusnyuecKkrue U XMMUYECKHUE SIBIICHUS. XUMUUYECKash peakius U e€ MpPU3HAKU.
3aKOH COXpaHEHUsI MacChl BeIIECTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHMUYECKOH IMOCYI0M, mpaBujiaMu paboThl B Ja0OpaTOpPUU U
npuéMaMu 0o0pallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUeCKMX CBOMCTB O0Opa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHHE
dbusnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHUPAaHHUE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHHUE CBEYHU, MPOKATMBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKEeHHWE THAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoJIeHCTBHE XKele3a ¢ pacTBopoM conu meau (11),
W3YUYEHHUE CIIOCOOOB pa3/ICICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYMCTKU MOBAPEHHOU
COJIU, HAOJIOJIEHHE W  ONHWCAaHUE  Pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoknmeHue kucimopoda B TpUpoae, (DHU3MYECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopona. CrocoOsl



MOJIyYEHHUsI KHUCIIOpoJa B Ja0OpaTOpuM U MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — atoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3h(deKT XUMHUYECKOW peakluHu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKME pEaKIUu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUE
BO3/1yXa, YCWICHHE TapHUKOBOro 3¢ dekra, pa3pyiieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT m mpocrtoe BemecTBo. Haxoxxnenue Bogopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
noxyuyeHus. Kucnotsl u conmu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HacpllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUPOJZI€ U B KU3HU 4yeloBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsi3HEeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJOB:  cosieoOpa3yroiue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconieoOpasyromue. HomeHknarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBa OKCHUJIOB. [TorydueHrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctw metayuioB H. H. bekerosa.
[lony4deHne KUCIOT.

Conu. Homenkiatypa cosieil. @U3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOuMpaHue, pacmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOJICHHE
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HMKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3laMu OKCHUIIOB U
ONHMCAHWE WX CBOMCTB, MOJy4YEHUE, COOMpaHHE, pacro3HABaHUE U H3yUYCHHE
CBOWMCTB BOJI0posia (TOpeHHE), B3auMOeHCcTBHE Bojopoaa ¢ okcuaom menu (1)
(BO3MOXXHO HCHOJB30BaHUE BHIEOMATEPUANIOB), HaOMIOAEHNE 00PAa3IOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONW PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyieM ©  KaJibllieM) (BO3MOXHO HCIIOJb30BAaHUWE BHUJIEOMATEpPUAIIOB),



UCCJIEIOBaHUE O0pa3sLOB HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIACCOB,
HAOJII0ICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga menu (ll1) ¢ pacTBopoM cepHOM KHUCITOTHI,
KHCJIIOT C METajulaMH, PEaKUUh HEUTpan3aluy, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOPA COJIM, PELICHHE
DKCIEPUMEHTAJIBHBIX 33/1ad M0 TeMe «BaXHeWlne KiIacCchl HEOPraHUYECKHUX
COCIMHEHUI».

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
diemenToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOTMBITKM KIACCH(DUKAIIMU XUMUYECKUX dieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEJIbHbIE METAILIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepuoguueckout cucrtembl xumuueckux 3nemeHToB [[. M. Menneneea. [leprosl
u rpynnsl. DOuznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIEpUOaA U
IPYNIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonel. Onekrtponsl. CtpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuognueckout cucremnl . M. MenngeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA TI0 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /. 1. Meneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHUMHMUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 TPYNIIaM U EPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUsA Hayku W mpaktuku. [[. WM. MeunngeneeB — y4éHbl U
rpakJaHUH.

Xumuueckass cBsi3b. KoBaseHTHas (moJisipHass M HEMOJSPHAs) CBSI3b.
DNEKTPOOTPUIATEILHOCTh XUMHUUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporniecchl OKMCIEHNS U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHUEe OO0pa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUJIPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliuy pa3ioKeHUsI, COSUHEHU ).

Mexcnpeomemunie ceasu



Peanmn3anusa MeXnpeIMETHBIX CBSI3€d INPU M3YYEHHM XMMHMM B 8 KIacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHME KaK OOIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, AaHalu3, CHHTE3, KiIaccupukanus, NEePUOJAUYHOCTb, HAOIIOJICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, a3, (PU3MYECKUE BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE3/1bI, CoHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepronnueckuii 3akoH. Ilepuogmyeckas cucTeMa XUMHUYECKHX DJIEMEHTOB
JA.N. Menneneea. CtpoeHne atroMoB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, KM, KaJdblMs HU UX
COCMHECHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B lleprnoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBa: BUJBI XUMHYECKOW CBA3U. THUMBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOWMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJlacCaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBS3b HEOPraHNYECKUX BEILECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MCHCHHIO CTETICHEH OKUCIIEHUS XMMHYECKHX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHJAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTreHHBIX U TeTepOreHHBIX
peakuusax. [lonarue o katanmsze. [loHsITHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJOKEHUE XHUMHUUYECKOIO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBnenue YpaBHEHU



OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp qucconuan. CUibHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAaHMM U coOJell B CBeTe MpPEACTaBICHUN 00 DIIEKTPOIUTHYECKOM
nucconuannu. KauecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIIU3E COTIEN.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB M HEMETAUIOB (Tpadura W anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DICKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpollecca IUCCOLMALMM KHUCIOT, IIEJIOYed U  COJel
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAEO MaTepUaloB), IMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIINX  MPU3HAKU  TPOTEKAHWs  peakluuid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIbIO KAUYECTBEHHBIX pEaKIMd Ha HOHBI, pEUICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/iibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne u (PU3NUECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHYECKHE CBOWCTBA HAa MOpUMEpe  XJjopa
(B3aUMOJICHICTBHE C MeETaJIaM{, HEMETaUIaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHE, NMpUMEHEHHe. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YeEJIOBEKa. BakHeWIne XJIOpUIbl U HX
HaX0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTerneHu okucieHus. CTpoeHue M (PU3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KHUCTOPOIa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpoeHUE, PU3UUYECKHUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME W XUMHUYECKHME CBOMcTBa (oOmue Kak
MpEeACTABUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXKalMe B OCHOBE MPOMBIIIJIEHHOTO CMOco0a TMOJYYEHHs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit kucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKkus Ha



cyabdaT-uoH. Haxoxnenue cepsl u €€ COCOTUHEHHM B mpupoae. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoOCTpPaHEHUE B MPUPOJE,
(du3nyueckre U XuMHYECKUe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKre U XUMUYECKHE CBOMCTBA, MOJydeHne U mpuMeHeHue. Conu aMMOHUS,
uX pU3NUecKre U XMMUYECKHEe CBOWMCTBa, MpUuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ ToyiydyeHue, (PU3NYeCKue U XUMHUUYECKHUE
cBolMcTBa (0OIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U chenuduueckue).
Hcnonp30BaHWEe HUTPATOB M COJEH aMMOHHS B KAyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHHE OKPYKalollel Cpe/ibl COETUHEHUSIMH a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajutoTpornHbie Moaudukanuu ¢gocdopa, puznueckue M XUMHYECKHUE CBOMCTBA.
Oxcua pocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTBA,
nonyuyerue. Mcmons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEeHHUS.  YIJepoA,  auIOTPOIIHbIE
MoAu(pUKALIUKM, paCPOCTpaHEHHE B TpuUpone, (Quznueckue U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. OKcuabl yriepojaa, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJEeMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riaoGanbHOrO TOTEIUVICHUS KIMMaTa, MapHUKOBBIN
s dext. YronbHas Kuciaora v €€ coiiv, uX PuU3nuecKkue U XMMHYECKHUE CBOMCTBA,
nojxyyeHue W npuMeHenue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHauagbHbBIE MTOHITHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: KHUPaX, OCIKaxX, YIJIEBOAaX — U UX
poiii B OKM3HM UeloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemnuii, ero ¢usuyeckue W XHUMHYECKHE CBOMCTBA, TOJYYEHUE U
npumeHeHue. CoenuHeHus KpemMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIH30BAHUE B
OBITY, B MPOMBIIIICHHOCTU. BakHellne cTpouTeabHbIE MaTepHUallbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobiembr 6e30macHOr0 MCTOIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxKarolyue (PU3NUYECKUE M XUMUYECKHE CBOWMCTBA
rajoreHOB M HUX COEIWHEHUIN (BO3MOXXHO HCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHHE C 0Opa3liaMu XJIOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl MU €€  COeAUHEHMSIMHU  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIOACHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIEHHON CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHON peakiny Ha CyJbdar-
WOH W HaOJIOJieHHWEe TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (DU3UUYECKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COCIAUHEHUHU (BO3MOMKHO HCIOJIb30BAHKE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOJyYeHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOIMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEAKIMiA Ha MOH aMMOHHMS U (ocdar-uoH U U3yueHue NMpU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAJIOB), H3YUYCHUE Mojenei
KPUCTAINIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM NPOTHBOras3a, MojiydeHue, coOupaHue, pacro3HaBaHUE M HU3y4YEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHNE KAaUYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxHeume HeMeTaibl U UX COEAUHEHUSD.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux nonoxeHus B Ilepmoamdeckoln cucrteMe XUMHUYeCKHX dieMmeHToB [[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUioB. MeTayndeckas CBs3b U
METAJUIMYECKAs] ~ KpPUCTA/NIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaIpspDKeHU MeTauioB. du3nueckne U XMMUUECKHE CBOMCTBAa MeTayioB. O0mue
crocoObl ToyueHus: MeTauioB. [loHATHE O KOppO3WHM METalIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYTYH, AIOPATIOMUHUMH,
OpoOH3a) ¥ UX MPUMEHEHUE B OBITY Y MPOMBIIIIEHHOCTH.

[llenounsle MeTabl: nosnoxkeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB JI. 1. MeHneneeBa, CTpOCHHME UMX aTOMOB, HAaXOXJIECHHUE B IPHUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUasl u



TUIPOKCUABl HaTpusi W Kanud. lIpuMeHeHHne mIeNoYHbIX METAVIOB MU  HUX
COCIMHEHUM.

[[{ennoyHO3€MENBbHBIE METAJUIBI MAarHUil M KaJbIUMH: TIOJIOKEHHE B
Ilepuoanueckon cucrteMe xuMudeckux diaeMmeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B npupoae. PU3nUeCKue U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHus] Kanblus (OKCHUI, THAPOKCHUI, COJIN).
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: noJiokeHue B [lepnoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aToMma, HaxOXIAeHHUE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
AJIOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoit cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOEHHE aTroMa, HAaXOXJeHHWE B mnpupone. Puznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME C oOpa3llaMM METAJJIOB M CIUIABOB, HX (pu3ndeckumu
CBOICTBAMH, H3yUYE€HHE  PpE3yJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCHUCTBUS OKCHJA
KaJIbIIMSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLiECCa TOPEHUS Keje3a B KUCIOPOIe
(BO3MOXXHO  HKCIIOJIb30BaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJblUs, AIIOMUHUA, MHKA, JKeJie3a
(I1) u xenesa (111), memu (1), HAOMIOACHKME W ONMCAHUE MPOIIECCOB OKPAITMBAHMS
MJJaMEHU MOHAaMU HATpus, Kajlusg U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATHOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TeMe «BakHenue
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKaroulell cpenbl (MpeiesibHas T0mycThUMas
KOHIIEHTpaius BeilecTs, nainee — [1J1K). Poias xumuu B pemieHnu 3KoJI0THYECKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJIOB, MOJMMEpHBIE
MaTepHabl).

Meosicnpedmemmuuwie céasu



Peanmn3anusa MeXnpeIMETHBIX CBSI3€d INpU M3YYEHMM XMMHMM B 9 Kitacce
OCYILECTBIISICTCSl 4epe3 HCIOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAyUYHBIX
NOHATUH, TAK U NOHATHUH, SBISIOIUXCS CUCTEMHBIMU JUIS OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALHNS, TMEPUOJAUYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUYECKUN 3apsij, MPOBOJAHHKHU,
HOJYIPOBOJHUKH, IOUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3bI, COJIHIIE.

buonorusi: ¢ortocuHTes, nbIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE MOPOJBL,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHHsS] XUMHUU B €IUHCTBE y4eOHOH W
BOCIIUTATEJIbHOM JEATEIbBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMH POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMU W HOPMAaMH TMOBEACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pE3yJbTaThl ~ OTPAXKAlOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
paclIMpeHne ONbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'0 OTHOILLIECHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAaydYHOMY HACJEOUI0, TOHUMAaHMS 3HAYECHUS XUMHYECKOM HAayKU B JKHU3HU
COBPEMEHHOIr0 O0OIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU HHMOpManuei o
MEPEJOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPasKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIEAOBATENbCKOM, TBOPYECKOM W JAPYTHX  BHJAAX
JeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOU JEATEIBbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/]JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM YUYEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEJAECHHE W TOCTYIIKM CBOMX TOBAPHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABISIONIUE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX YEOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIbHOM, MH(MOPMALMOHHON M YUTATEIbCKOW KYJBTYpPhl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYypOl, MOCTYHHBIMH TEXHHYECKHMMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MIPOEKTHOM M HCCIIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHS OOyYEHHS B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HEMPUATHE BPEAHBIX MPUBBIYCK (YIIOTPEOICHUS alKOT0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO MpoQeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAy U pe3ylibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WH/IMBUIyaJIbHON TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHANBHON ASSTENIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJ1allTUPOBATHCA B MPO(HECCUOHANTBHON CPEE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1I€JIeCO00PAa3HOE OTHOIICHHWE K MPHUPOJAE KAK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKUE LIEHHOCTU 3[I0POBOTO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE IICHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHHS, MOJIy9aeMble MPU M3yUYEeHUU XHUMUH, NI
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL  3KOJOTHYECKOW  KYyJIbTYypbl, OCO3HaHUS TJO00ANbHOrO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IJIs
(GopMuUpOBaHHS MHPOBO33PEHHUS OOILEHAYyYHblE MOHATHS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYToO€.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHHE O IETOCTHOMN



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIC YUCOHbIC NEUCTBUS (IO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEeIbHOCTH.

IMo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

ba3oBble jornueckue AefcTBU:

YMEHUSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBINUICHUSI TPH OCBOCHUU
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATh WX XapaKTEpHbIE
NPU3HAKK, yYCTaHABIMBATh B3aWMMOCBSI3b C JIPYTUMHU TIOHSTHSAMH), HCIIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJSIHHBIX (JAKTOB U SBIICHUN, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykaeHUs (MHAYKTUBHBIC, ACIYKTUBHbIC, 110 aHAJIOTUN),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

yMEHUE TPUMEHSTh B TIPOIECCE TO3HAHWUSA TOHATHS (NMPEAMETHBIC U
MeTaInpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas ¢(opMmysia W ypaBHEHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJCTHHBIX TPEJCTABICHUN BBISBISITH W XapaKTEPU30BaTh CYIECCTBCHHBIE
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEYHS B U3yIaCMBIX TIPOIIECCaX U SIBJICHHUIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHUE HCIIOIh30BaTh IMOCTABJICHHBIE BOIMPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe B KA4eCTBE OCHOBBI I (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaTh 3a XOJO0M IMpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 PE3yJbTar, POPMyIHPOBATH 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABISATh OTYET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIHIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAllMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JacT  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCHOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMANBbHYIO (DOpMY MpeACTaBICHHS HH(DOPMALUU U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOXKHBIMU CXEMaMH, JharpaMmamu,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENBHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSTHUE OKPYKAKOWIEH MPUPOJHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

YyMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe Jauagora W (WIH) IUCKYCCHHU) TIO
CylmectBy  oOCyXJaeMOl  TeMbl, (POPMYJIHpPOBAaTH CBOU  MPEMJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEIOKEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NEeSATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAIUI0
pe3yIbTaTOB BBHINOJHEHUS XMMHYECKOTO SKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH TNpPU  PEUICHUU
BO3HMKAIOIIMX NpoOJeM Ha OCHOBE Yyuyé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00cyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBJIATh WA KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAN C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 33JIaHUN.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crenupuUecKkue JUisi TPEAMETHOW oOmactn «XUMHS», BUIBI
JNEATENIbHOCTH [0  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kiiacce rnpeMeTHbIe pe3yJibTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUYAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKMX MOHSTHN: aToOM, MOJIEKyIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUS, PEAaKUUU PAa3JIOKEHUs, PEaAKIUU 3aMELICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
WOHHas CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHNUI XUMHYECKUX PEAKIIMIL;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COEIUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MAacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux siemeHToB [ U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, OOIIee YHCIO AIEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3aluio, KJIaCCU(PHUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3Yy4YEHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAy4YHbIC METO/bI
NO3HAaHUA — HAONIOJCHHE, U3MEpPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh ~ NpaBWJIaM  MOJIb30BAaHUS ~ XMUMHYECKOM  TMOCYlIoN U
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BemeCTB (BOJAOpOAA H KHCJIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl 10
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEMIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPUIIATEIHLHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMeHa, Karaau3aTtop, XUMHYECKOE paBHOBECHE, OOpaTHUMbICe U



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/InYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIJIaBbl, CKOPOCTb XHMHUYECKOW pEAKLUMH, MPEACIbHO JOMYyCTUMAs
koHuentpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBlIeHHUS (OpMyT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3M (KOBaJICHTHAs, HWOHHAs, METaUIMYeCKas) B HEOPTaHHUYECKUX
COEJIMHEHHUSIX, 3apsi MOHA MO0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAHME: OINKCHIBATH W XAPAKTEPU30BATH
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpble HMEIOTCS B TNEPUOAUYECKON Taldiuue, c
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejiesiax MajibIX MEPHUOJIOB M TJIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PEakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIECTB, MO TEIJIOBOMY 3(P(EKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa MTPOCTBHIX M CIJOXHBIX BEILIECTB, TMOJTBEPKIas OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPABHEHUS JJEKTPOIUTHYECKOW JTHCCOLMALMU  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMA MOHHOTO



oOMEHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMNX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OajaHca 3TUX PeaKLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX TNPEBpallcHUNH B Pa3TUUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOrOo 3JeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMUJI-,
noaua-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICIUTEIBHON NIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMaTU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢M — i U3YyYEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJECTUPOBAHUE, DKCIECPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosanuyectBo 4yacos
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE IOHATHUS
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peaxkiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa. I[Tonstue o kucinorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka [JOK
' OCHOBAHHMAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1acChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPTaHNYECKNUX COCIUHECHUH https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN


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

[leproanueckuii 3aKOH U
[Iepuoanueckas cucrema

3.1
XUMHUYECKHX djieMeHToB J]. 1.
MenneneeBa. CtpoeHue atoma
XumMuyeckas CBS3b.

3.2 OKuCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

15

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

KoanuyecTBO 4acoB

Konrpoas IIpakTuu 9JeKTpoHHbIEe (U poBLIE
Nenn/m  HammeHoBaHMe pa3/ie/ioB U TeM NPOrPaMMBbI p p p (m¢p )

Bcero HbIe ecKue o0pa3oBaTe/bHbIE Pecypchl
padoTbl padoThI
Pasjnen 1. BemecTBo M XUMH4YeCKHEe peaKIUH
11 [ToBTOpeHue u yriayOieHrne 3HaHuH OCHOBHBIX 5 1 bubnnorexa [JOK
paszaenoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XMMHUECKHUX PEAKIIHi 4 bubmorexa LHOK
https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOIHAIUS. XUMUYECKHE 8 1 1 bubnmnoreka [JOK
peaKkuuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasneny 17
Pasneua 2. HemeTabl M X COeIMHEHHS
51 OO01ast XapakTepUCTHKA XUMHUYECKUX AJIEMEHTOB 4 1 bubnumoreka [IOK
VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
59 OO61as xapakTepuCcTHKa XUMUYECKUX JIEMEHTOB 6 bubnmnorexa [JOK
VIA-rpymmel. Cepa u €€ coeIuHEHUS https://m.edsoo.ru/7f41a636
53 OO0m1as XxapaKTepUCTUKa XUMHYECKUX 2JIEMEHTOB 7 1 bubmmoreka [JOK
VA-rpynmsl. A30T, pocdop 1 ux coeauHEeHUs https://m.edso0.ru/7f41a636
OO011as XapakTepUCTHKA XUMHUYECKUX AJIEMEHTOB
24 IVA-rpynmel. Yriaepoa u KpeMHUM U ux 8 1 2 bubmmorexa [TOK
—— https://m.edso0.ru/7f41a636
Hroro no pazneny 25

Pa3gen 3. MeTa/sibl M HX COeTUHEHU ST


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

3.1 OO01me cBOMCTBA METAIIIOB

3.2 Baxuerinme MeTayuibl U UX COCITUHEHUS

Uroro no pazgeny

Pasjnen 4. Xumusi u oxkpy:xaiomas cpeaa

41 BemectBa u MaTepuansl B )KM3HU Y€JIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
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




IHOYPOYHOE INIAHUPOBAHMUE

8 KUIACC
Ne
. Tema ypoka

10

[Ipeamer xumun. Posb XMMUM B ®KU3HU YEIOBEKA.
Tena u BemiecTBa

IlonsTre 0 MeTOJaX NO3HAHUSA B XUMUHU

IIpaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
nabopaTopuu ¥ MpuéMbI 0OpaIeHus ¢
1a00paTOPHEIM 000PYI0OBAHUEM

Yuctele BCIICCTBA U CMCCH. Cnioco0x1
Pas3aciICHUA cMmeceit

[IpakTuueckas padora Ne 2 «Pa3nenenue cmeceit
(Ha mpuUMepe OUMCTKU MOBAPEHHOM COMM)»

ATOMBI U MOJIEKYJIBI

XUMUYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI)
XUMHUYECKHX 3JIEMEHTOB

[IpocThie u cnoxHBIE BEeLeCTBa

ATOMHO-MOJIEKYJISIPHOE YUEHHE

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
Xummueckasi popmyina. BaneHTHOCTh aTOMOB

Bcero

Koan4yecTBo 4acoB

KonTpoabu
ble padoThbI

IIpakTHye
cCKHe
padoThbI

Jlara
HU3YYeHH
s

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28¢c8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2be8

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2a6c

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d2d50

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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12

13

14

15

16

17

18

19

20

21

22

23

XUMHNYCCKUX 3JICMCHTOB

OTtHocuTenbHasA aToMHas Macca. OTHOCHTEIIbHAS
MOJICKYJIIpHAasA Macca

MaccoBas 1011 XUMHYECKOTO JIEMEHTA B
COCTUHEHUN

KommuectBo BemecrBa. Mounb. Moisipaas macca

dusnyeckue ¥ XUMHUYECKHUE SIBICHUS.
XuMUYecKas peakuus

[Ipu3Haky 1 yciioBUS MPOTEKAHUS XUMHUUYECKUX
peaxkuui

3aK0H COXpaHEHUsI MACChHI BEIIECTB. XUMUYECKHE
YpaBHEHHUSI

BrIunciaeHus Kon4yecTBa, MacChl BEIIECTBA 110
YPaBHEHUSM XUMUYECKHUX PeaKIuii
Knaccudukanmss XuMHUECKUX PEaKIHiA
(coenuHeHMs, pa3I0KEHHUs, 3aMEIlIeHuUs, OOMeHa)
M. B. JIOMOHOCOB — Yy4E€HBIN-3HIIUKIIONIEIUCT.
O0001Ienre ¥ cucTeMaTH3aIys 3HAHUH
KonTponbnas padora Nel mo Teme «Bermecta u

XUMHYCCKUC PCAKIIUI>

Bo3znyx — cmech razos. CocraB Bo3yxa.
Kucnopox — 3nemMeHT U IpocToe BEIIECTBO.
O30H

Du3nyecKkue 1 XMMUYECKHE CBOMCTBA KUCIOPOAa
(peakuuu oxucnenus, roperue). [lonsarue 00
OKcHaax

CrniocoOpl Mmoty4eHus: KUCI0po/ia B 1abopaTopuu

bubmnoreka LJOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubmnoreka LJOK
https://m.edsoo.ru/ff0d3al6

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d3b88

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6morexa [JOK
https://m.edsoo.ru/ff0d4614

bu6morexa [JOK


https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

24

25

26

27

28

29

30

31

32

33

34

35

1 NPOMBIIIJIICHHOCTH. HpI/IMCHeHI/IC KHCJIOpOoJa

TennoBoii 3 PeKT XUMUIECKON peaKInu,
MOHATUE O TEPMOXHUMUYCCKOM YPaBHEHUH, IK30-
Y DHIOTEPMUYECKUX PEAKIIUAX

Tormnuso (Hed Tk, yroias U MeTaH). 3arpsi3HeHHE
BO3/yXa, CIIOCOOBI €r0 MPeI0TBPALLCHHS

[IpaxTtuyeckas padora Ne 3 o teme «Ilomydyenue
U COOMpaHHE KUCIIOPOJa, U3YyYEHHUE €T0 CBOMCTBY

Bonopon — 351eMeHT U MpoCTOe BELIECTBO.
Haxoxnenue B npupone

Du3NYECKUE U XMMUYECKUE CBOMCTBA BOJIOPOIA.
[Ipumenenue Bogopoaa

TloHsATHE O KMCIIOTAX U COIIX

Crioco0sl nmosty4eHus BOAOPO/a B 1abopaTOpuu

[IpakTuueckas padora Ne 4 no teme «Ilomyuenue
U coOMpaHHe BOJIOPOJIa, U3YUEHUE €0 CBOWCTBY

MounsipHblii 00BEM ra3oB. 3aK0H ABOTaJipo

Brrancnenus 00b€Ma, KOMYeCcTBa BEIIECTBA ra3a
10 €T0 MU3BECTHOMY KOJIMYECTBY BEIIECTBA MIIH
00BEMY

Brruncnenus 006EMOB ra3oB M0 ypaBHEHUIO
peakuuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOIIIEHUI Ta30B

dusnueckue U XUMHUISCKHUE CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d497a

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d5708

bubmuoreka [{OK
https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

36

37

38

39

40

41

42

43

44

45

46

47
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CocraB ocHoBanuil. [lonsTie 06 nHIUKAaTOpPax

Bopna xak pactBoputens. HacbllieHHbie 1
HEHaCBILEHHbIE PACTBOPHI. MaccoBas 1015
BEIIECTBA B pacTBOpE

[Ipaktuyeckas padora Ne 5 o Teme
«IIpuroroBiieHrE PaCTBOPOB C OIIPEACIEHHON
MacCOBOH J0JIeH PACTBOPEHHOIO BEILIECTBA»

Kontposbaas padota Ne2 o reme «Kucmopo.
Bonopoa. Bona»

OKCI/II[BIZ CoCTasB, KJ'IaCCI/I(bI/IKaI_II/IH, HOMCHKJIATYpPa

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA KHCJIOTHBIX,
OCHOBHBIX M aM(bOTepHBIX OKCHIOOB

OcHoBaHuUs: cCOCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

[Tony4yenne u XuMHYECKHUE CBOMCTBA OCHOBAHUI

Kucnotsl: cocras, kinaccudukanus,
HOMEHKJIaTypa

[TonydyeHnue 1 XuMHUYECKHUE CBOMCTBA KUCIOT

Comnu (cpenHue): HOMEHKIATypa, CIOCOObI
MOJTyYeHHS, XUMUYECKHUE CBOUCTBA
[IpakTrueckas padota Ne 6. Permenue
SKCHEPUMEHTAIbHBIX 3a7a4 N0 TeMe «OCHOBHBIE
KJIaCChI HEOPTaHUUECKUX COCTMHEHHI»

I'enermueckas cBSI3b MCXKIY KilacCaMu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d59e2

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubmnoreka LJOK
https://m.edsoo.ru/ff0d6342

bubmnoreka LJOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bubmuoreka [{OK
https://m.edsoo.ru/ffOdfee2

bubmuoreka [{OK
https://m.edsoo0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6morexa [JOK


https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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HEOPraHUYECKUX COCIUHEHU
O00011IeHIE U CUCTEMATU3AIUs 3HAHUN

Kontponbnas padota Ne3 o teme "OCHOBHBIE
KJIaCChl HEOPTraHUYECKUX COCTUHEHMM"

HepBHe TIOITBITKH KJ'IaCCI/I(i)I/IKaIH/II/I XHMHUYCCKUX
aneMeHToB. [loHsaTue o I'pyiiiax CXOIHbIX
3JICMCHTOB

Ilepnonnueckuit 3akoH u [lepuoanueckas
CHUCTEMa XMMUYECKUX 1eMeHToB /[, 1.
Menneneena

[Iepuonsl, rpynmsl, NOATPYIIIBI

Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED.
N3oTomnsl

CtpoeHue 31IeKTPOHHBIX 00010YeK aTOMOB
aneMeHToB Ilepuonnueckoii cucremst /1. U.
Menneneesa

XapaKTeprucTUKa XUMHYECKOTO 3JIEMEHTA I10 €T0
nojoxxeHuto B [lepuoaunueckoit cucreme /1. 1.
Menneneena

3nauenue [leproanyueckoro 3akoHa aJis pa3BUTHS
Hayku U nipaktuku. [[. 1. MenneneeB — y4€HbIH,
MeJaror U rpaxkJIaHuH

PesepBHEIi ypok. O000IICHHE U CHCTEMATH3 AN
3HaHuii / Beepoccuniickas mpoBepodHast paboTa

Konrtponsnas padora Ne4 no teme «CtpoeHue
aToMa. Xummudeckast cBs3b» / Becepoccuiickas

https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bubmnoreka LJOK
https://m.edsoo.ru/00ad9ela

bub6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bubmuoreka [JOK
https://m.edsoo.ru/00ada52¢

bub6mmorexa [JOK
https://m.edsoo.ru/00ada52¢c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bub6mmorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edso00.ru/00adb486



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
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MpoBepoyHasi pabora

BHCKTpOOTpI/IHaTCJ'IBHOCTI) dTOMOB XUMHYCCKHX
3JICMCHTOB

HMonHas XuMu4yeckas CBsI3b

KoBajieHTHas MMoJIIpHasi XUMHUYECKas CBA3b
KoBaneHTHast HemosspHasi XUMUYECKas CBS3b
CTeneHb OKHCIICHUS
OKHCIUTENEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH

OKUCIIUTENN U BOCCTAHOBUTEIU

PesepBHeIil ypok. O000IICHIE U CUCTEMATH3AIIHS
3HaHUH 110 TeMe «CTpoeHue aroma. XUMHUYeCcKas
CBSI3b»

[TIpomexxkyTouHas arrectauus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmnoreka LJOK
https://m.edsoo.ru/00adaab8

bubmmorexa [JOK
https://m.edsoo.ru/00adac34
bubmnoreka LJOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [JOK
https://m.edso00.ru/00adb076

bub6mmorexa [JOK
https://m.edso0.ru/00adb076

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/
n

10

Tema ypoka

[Iepuonnueckuii 3akoH. [lepuonnueckas cucrema
XUMHYECKHX deMeHToB [I. 1. MeHaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX
BEIIIECTB

Buabl XMMUYECKON CBA3U U TUIIBI KPUCTATUIMYECKUX
pemeEToOK

Kontponbras padota Nel o teme «I[loBTopenue u
yriIyOJIeHHe 3HAaHUH OCHOBHBIX Pa3fIelioB Kypca 8
Kjaccay

Knaccudukanus XuMHYEeCKHX PEeaKIHid 10 Pa3TUIHBIM
MpU3HAKaM

[TonsTue o ckopocTu XuMuueckoi peakuuu. Ilonstue
0 TOMOTEHHBIX U T€TEPOT€HHBIX PEAKIUAX

[Tonsatue o xumuueckom paBHoBecuu. DakTopsl,
BIIMSIOIINE HA CKOPOCTh XUMHUECKOU pEaKINK U
MOJIOKEHUE XUMUUYECKOTO PABHOBECHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC pcakuuun

Teopust anexkTpoauTryeckoil aucconuanu. CUIbHbIE
U clia0ble AIIEKTPOIUTHI

KoanyecTBO 4acos

Bcero

KonTpoa
bHbIE
padoThI

pakTn
yecKkue
padoThI

JlaTa
HU3Y4YeHH

DJIEKTPOHHBIE
nugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bub6mmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

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

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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HoHHbIE ypaBHEHMS peakuui

XMMHYECKUE CBOMCTBA KUCJIOT U OCHOBAHUU B CBETE

IpEJICTaBICHUNA 00 AIEKTPOIIUTUUECKON JUCCOLMALIUN

XUMHUYECKUE CBOWCTBA COJIEN B CBETE MPEACTABICHUI

00 3HCKTpOHPITI/I‘leCKOI>'I AucCconralu

[TonsTue o ruaponuse conen

O00011IeHrE U CUCTEMATU3ALIMS 3HAHUN

[IpakTuyeckas padora Ne 1. «Pemenune
SKCHEPUMEHTAIBHBIX 33]1a4»

KonTponsnas pabora Ne2 no Teme
«DNEKTPOIUTHYECKAS TUCCOUUALINSL. XUMUYECKUE
pEeaKLMK B pacTBOpax»

OO6m1as xapakTepucTHKa raJoreHOB. XUMUYECKHE
CBOIICTBa Ha MPUMEPE XJIOpa

XnopoBogopoa. CoJisiHast KHCIOTa, XUMUYECKUE
CBOMCTBA, MOJIyYEHUE, TPUMEHEHUE
[Tpaxtrueckas padota Ne 2 o teme «Ilomyuenune
COJITHOM KUCJIOTBI, U3YUECHUE €€ CBOKCTBY
Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIIHH,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE

O61as xapakrepucTuka 31eMeHTOB VIA-rpymnisl

AmtotponHbie Monudukanun cepbl. Haxoxnenue
Cepsl U €€ COENMHEHNI B IpUpoie. XUMHYECKUE
CBOMCTBA CEPBI

bub6mmorexa [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8
bu6mmoreka [IOK
https://m.edsoo.ru/00add8b?2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

but6mmoreka [IOK
https://m.edsoo.ru/00adel104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmorexa [JOK
https://m.edsoo.ru/00ade488

bub6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bub6mmorexa [JOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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CepoBonoponi, ctpoeHue, GU3NIecKue 1 XUMHYECKUE

CBOWCTBA

Oxkcuppl cepol. CepHas KUCIOTa, (U3NYECKUE U
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

XHUMHUYECKUE PEAKIINH, JIEIKALNE B OCHOBE
IPOMBIIIJIEHHOTO CII0C00a NOJTY4YEeHUsI CEpHOU
KHACIIOTBI. XMMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH
Cpellbl COETMHEHUSIMHU CEPBI

Breruncienue MaccoBoi 40JIM BBIXOJA MTPOAYKTA
peakuun

OO01mas xapakTepucTuKa 3J1eMeHTOB V A-TpyTIbL.
A30T, pactipoCTpaHeHHe B IPUPOJIe, PUINICCKUE U
XMMHYECKHE CBOMCTBA

AMMI/IaK, €ro (1)I/ISI/I‘IGCKI/Ie U XUMHNYCCKHUC CBOﬁCTBa,
MOJIYYCHHUEC U ITPUMCHCHUC

[IpakTuueckas padora Ne 3 no Teme «Ilomyuenue
aMMHAKa, U3y4YECHHE €r0 CBOMCTB

A3OTHas KUCNOTa, €€ PU3NUecKre U XUMUYECKUE
CBOWCTBA

Hcnonp30BaHnEe HUTPATOB U COJIE aMMOHHS B
Ka4yecTBE MHUHEPAIBHBIX y100peHn. XUMHU4YecKoe
3arpsAI3HEHUE OKPYIKAIOLIEH Cpebl COCAMHEHUAMU
aszora

®ocdop. Okenn pocdopa (V) u dpochopHas kucnora,

(1)I/I3I/I‘IGCKI/IG N XUMHNYCCKHEC CBOﬁCTBa, IMOJIy4YCHHC

Ncnonb3oBanne hocdaToB B KaUeCTBE MUHEPATHHBIX

yaoOpeHuit. 3arpsi3HeHUEe MPUPOTHOM CPeIbI
dbocdaramu

bubmuoreka [{OK
https://m.edsoo.ru/00ade802

bubmnoreka LJOK
https://m.edsoo.ru/00adea28

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

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

bu6mmoreka [IOK
https://m.edso0.ru/00adf004

bu6mmorexa [JOK
https://m.edso0.ru/00adf180

bub6mmoreka [JOK
https://m.edsoo.ru/00adf306

bubmuoreka [{OK
https://m.edso0.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6morexa [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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Yrnepon, pacnpocTpaHeHue B pupoje, pusudeckue u
XUMHUYECKUE CBOUCTBA

Okcupl yrieposa, ux GU3NIecKre 1 XUMHICCKUE
CBOMCTBa. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C
okcuzaom yriepoaa (1V)

VYroapHasg KUCIOTa U €€ COJIn

[Ipaktuueckas padota Ne 4 o teme "IloyueHue
yraekucioro rasa. KauectBennasi peakius Ha
KapOoHaT-MOoH"

HepBOHaLIaJ'II)HBIC IMOHATHS 00 OpPraHu4Y€CKUuX
BCHICCTBAX KAK O COCAMHCHUAX YTIJICpOda

Kpemunii u ero coeqnuenus

[IpakTuueckas padora Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «Baxuenime
HEMETAJUIBI U UX COEINHEHU

KontponbHast padora Ne3 no reme «Baxuelime
HEMETaJIJIbl U UX COETUHEHUS»

OO011as XapakTepUCTHKa XUMHUYECKUX JIEMEHTOB —
MeTaJuloB. MeTrajumueckas CBA3b U METaUIMYeCcKast
KpUcTajuIMueckas pemérka. dusnyeckue cBOUCTBa
METaJUIOB

XMUMHYECKHE CBOMCTBA METAJJIOB.
DIEKTPOXUMHUYECKUH Psii HAPSIKEHU METAIIJIIOB
O6mme cnocoOs! moyyeHus: MetauuioB. CIiaBbl.

Brruncnenus no ypaBHEHUSIM XUMUYECKUX PEaKLUH,
€CJIM OJIUH U3 PEareHTOB COAEPIKUT MPUMECH

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c

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

bubmnoreka LJOK
https://m.edsoo.ru/00ae006¢c

bubmnoreka LJOK
https://m.edsoo.ru/00ae027¢

bub6mmorexa [JOK
https://m.edsoo.ru/00ae054e

bu6mmorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmorexa [JOK
https://m.edsoo.ru/00ae0bf2

but6mmoreka [IOK
https://m.edso0.ru/00ae0el8

bubmuoreka [{OK
https://m.edso0.ru/00ael03e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bub6mmorexa [JOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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[TonsTHE O KOPPO3UM METAIIIOB

[llenouHbie METAIIIBI

OKcubl ¥ THAPOKCUIIBI HATPUS U KAJTHSI
[IlenouHO3eMeNbHBIC METAJIBI — KAJbIMK U MarHui

Baxnenme coefnHeHNST KaJIbIUS
O00011IeHrE U CUCTEMATU3ALINS 3HAHUI
JKécTkoCcTh BOJIBI M CIOCOOBI €€ yCTPaHESHHS

[IpakTtrueckas pabota Ne 6 mo reme "JKEcTKkoCTh BOJIBI
Y METO/JIbI €€ yCTpaHeHUs "

AJTIOMUAHUHT
AMdoTepHBIC CBONCTBA OKCHJIA U THIPOKCHIA

Kemneso

Oxcupsl, TUIPOKCH B U conu xenesa (1) u xxenesa
(1)
O00011IeHNE U CUCTEMATH3AIMS 3HAHUN

[IpakTuyeckas pabora Ne 7. Pemenue
AKCIEPUMEHTANIBHBIX 3a7a4 N0 Teme «BaxkHenmue
METAJIJIbl U UX COEINHEHUIY

Brraucnenus no YPAaBHCHUAM XUMHWYCCKUX peaKHHfI,

bub6mmorexa [JOK
https://m.edso0.ru/00ael1278

bu6mmorexa [JOK
https://m.edsoo.ru/00ael14b2

bubmnoreka LJOK
https://m.edsoo.ru/00ael14b2
bubmnoreka LJOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bub6mmorexa [JOK
https://m.edsoo.ru/00aelae8

bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edso0.ru/00ae1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuoreka [{OK
https://m.edso0.ru/00ae3de8

bubmuoreka [{OK


https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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CCJIM OAUH U3 pCAarcHTOB J1dH B M30BITKE N COACPKUT

IIpUMecH. BbIYKCIIeHHsI MaCCOBOM JI0JIM BBIXO1a
MPOIYKTA PEaKIIuU
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
MpoBepsAEeMOro
pesyJjabTara

1

11

1.2

13

14

1.5

1.6

1.7

1.8

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

IIo Teme: ((HepBOHa‘-IaHLHBIC XUMHUYCCKUC ITOHATH

pacKpbIBaTb CMBICII OCHOBHBIX XMMHYECKUX IIOHATHUH: aToM,
MOJIEKYJIa, XUMUYECKUI DIJIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OIHOPOJHAs U HEOJHOPOJHAsA), BaJEHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKyJIspHas Macca, KOJIUYECTBO
BELIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas [JOJsA XUMHYECKOIO
JJIEMEHTa B COEJIMHEHUHU, MOJISIPHBIM O0BEM, XMUMHUECKas pEaKiius,
Kinaccuukanus — peaklMid:  peakUuM  COCAMHEHUs,  pPeaKkLuu
pasioKeHusl, peaklUuy 3aMEelIeHHs, peakuud oOMeHa, 5K30- U
SH/IOTEPMHUYECKUE PEAKIMH, TEIUIoBOW 3(QeKT peakuuu, pactBop,

MaccoBast J10JIs BeIecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PaCTBOPE
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IOHATHH U
NPUMEHSTH 3TU NOHATHUS IIPU ONKUCAHUM BEIIECTB M UX MPEBPAICHUI
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIsl COCTaBiIeHHUS (Hopmy
BEILIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIIUI

pacKpbIBaTb  CMBICI  3aKOHOB  COXPAaHEHHs MAacChl  BEIIECTB,
MOCTOSHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOTO YYE€HHs, 3aKOHa
ABoraapo

OTpEAENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B  OWHApHBIX
COEJTMHEHUSIX

KJIacCU(PUIIMPOBATh XUMHUYECKHE peakiuu (10 YHUCITy U COCTaBy
YYaCTBYIOIINX B PEAKIMH BEIIECTB, MO TEIIOBOMY A (HEKTy)
BBIYHCIIATh OTHOCUTENIBHYI0 MOJIEKYJIIPHYIO W MOJISIPHYIO MaccChl
BEILIECTB

BBIYUCIISITH MAacCOBYIO JIOJIIO XMMHYECKOTO 3JIeMEHTa 1o (opmyJe



1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

COCIUHCHMUA,
BBIYUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

MIPUMEHSTh €CTECTBEHHOHAYUYHbIE METOJbI TO3HAHMS — HAOJIO/IEHHE,
W3MEpPEHHE,  MOJCIUPOBAHUE,  OKCHEPUMEHT  (peasibHBIA |

MBICJICHHBIN )
[To Teme: «BakHelIMe MpeACTaBUTEIIN HEOPTAHUIECKHUX BEILIECTBY

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TOHSTHH: OKCHI,

KHCJ10Ta, OCHOBAHHUC, COJIb

ONpCACIIAATE NPUHAMJIC)KHOCTL BCHICCTB K OHpe,ZleHéHHOMy KJ1acCy

coeluHeHui o popMysiam
Kiaccu(uIupoBaTh HEOPTAaHUYECKHE BEIIECTBA

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOWMCTBA
BEIIECTB Pa3IM4YHBIX KJIACCOB, MOJATBEPKAAs ONUCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIMI

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XHUMHUYCCKHUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBHUAX

CleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOM TIOCYAOH W
7a00paTOPHBEIM 000PY/IOBaHMEM, a TaKXKe MpaBUiiaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIOJIHEHUIO
na6opaTopH},1x XUMHWYCCKUX OINBITOB II0 IMOJYUYCHHUIO U CO6I/IpaHI/II-O
ra3000pa3HBIX BeEIIeCTB (BOJOPOAA M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACNIEHHON MacCOBOWM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MMPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacmo3HaBaHUIO pPACTBOPOB WIEJIOYEH H KHUCIOT C IOMOUIBIO

WH/UKATOPOB (JIAKMYC, (heHoIpTaNeHH, METUIIOPAHXK U APYTHUE)
MIPOBOJIUTH PAcU€Thl 10 YPABHEHUIO XUMUUECKOHN peaKkiuu

ITo Teme: «llepuommueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux snementoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBs3b. OKHCIHUTENLHO-BOCCTAHOBUTEIIHLHBIE peaKnum»

PACKpBIBATh CMBICII OCHOBHBIX XHMHYECKHUX IMOHATUH: SJIpO aroma,
JIEKTPOHHBIA CJIOM aroMa, aToMHas OpOUTalb, pajnyC aToMa,
XMMUYECKasl CBsI3b, IMOJIAPHAs W HEMNOJsIpHAas KOBAJEHTHAs CBSA3b,

3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBSI3b, HMOH, KAaTHOH, AaHWOH,



3.2

3.3

3.4

3.5

3.6

3.7

9 KUIIACC

Kox
NpoBEPsSIEMOro
pe3yJibTara

1

11

CTCIICHBb OKHMCJICHUA
KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUE 3JICMCHTHI

OIMCHIBATh M XapaKTepH30BaTh TaOim4Hyo ¢opmy [lepronnueckoit
CUCTCMbl XHUMHUYCCKHUX JSJICMCHTOB: pPa3JIM4aTb IIOHATHUA «TJIaBHAA
noarpynna (Arpymma)» u «mobouyHas mnoxarpymnma (brpymma)y,

«Manble» U «OOIBIIHEY NepruoabI

packpeiBaTh cMmbich llepmoamueckoro 3akona J[.M. MeHnneneena:
ACMOHCTPUPOBATh TIOHUMAHUEC HCpHO}IH‘IGCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMUYECKHX D3JIEMEHTOB OT HuX mnojoxenus B Ilepuogmueckoit

CHUCTEMCE

COOTHOCHUTH O603H3‘-ICHI/I$I, KOTOPLIC HUMCIOTCA B Ta6J'II/IHe
((HepI/IO)II/I"IeCKaH cucrema XHUMHUYCCKUX 9JICMCHTOB I[I/I
MeHnzaeneeBa» C YHUCIOBBIMU XapaKTCPUCTUKaAMU CTPOCHUA ATOMOB
XUMHUYCCKUX OJICMCHTOB (COCTaB U 3apsaa  dapa, 06Luee YHuCII0

JJIEKTPOHOB U paclpeaeseHUe UX 0 AIEKTPOHHBIM CIIOSM)

OIIPCACIIATD CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCAUMHCHUAX

OIIpCACIIATE BHU/ XHMHYECKOM CBS3H (KOBaJ'IeHTHaH n I/IOHHaﬂ) B

HCOPraHN4YCCKUX COCANHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHMs

Ilo Teme: «BGH_ICCTBO U XUMHWYCCKaA pCaKIus»

pPaCKpbIBATbL CMBICII OCHOBHBIX XHMHYCCKHUX MMOHATHH: pacTBOp,
OJICKTPOJUTBI, HEIJICKTPOJIUTHI, JSJICKTPOJIUTHYCCKAA AUCCOLMalusd,
p€akuu HOHHOI'O O6MeHa, KaTajJnu3aTtop, XUMHUYCCKOC PaBHOBECHUC,
06paTI/IMLIe n HCO6paTI/IMLIC pcaKknuu,
OKHCIUTCIBPHOBOCCTAHOBHUTCIIbHBIC p€akuunu, OKHCJIIMTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJUJIOTPOIINA,
aM(i)OTepHOCTB, XUMHUYCCKas CBA3b (KOBaHeHTHaﬂ, HWOHHAas,
MCTaHHI/IqCCKaﬂ), KpuCTaJllINYCCKasA peméTKa, CIIIaBbl, CKOPOCTb

XUMHUYECKON pEeaKun



1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

WIITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHU U

NPUMCHATH O3TU IMOHATHA MPU OIIMCAaHWKU BCIICCTB U UX npeBpameHHﬁ

COCTAaBJIATb YPAaBHCHUA BHCKTpOJIHTI/I‘{eCKOfI Jucconannm KHMCIIOT,
IIET0YEe M COJICH, TOJHBIE M COKpalIEHHBIE YPABHEHHS PEAKLMM

HOHHOr0 00OMeHa

PACKpbIBATh CYHIHOCTH OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKm/Iﬁ

IIOCPEJICTBOM COCTABJICHHSI AJIEKTPOHHOTO OajlaHca ITUX peaKIHii
MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON pEAKIUU

Ilo Temam: «Hemertamnbpl M HUX COEOUHEHUS» U «MeTawibl U HX

COCOAUHCHU»

XapaKTCPU30BaTh (OHI/ICLIBE[TL) o61u1/1e u Cl'[eI_[I/I(l)I/I‘-IeCKI/Ie XHUMHUYCCKUC
CBOMCTBA IMPOCTBIX M CJIIOKHBIX BCHICCTB, IMOATBCPIKAAA OIIMCAHUC
IpuMEpaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOLIUX

XUMHYECKHUX PEaKIui

COCTAaBJIATb YPAaBHCHUA peaKHHfI, MOATBCPIKAAIOINIUX CYHICCTBOBAHUC

TeHETUYCCKOM CBSI3U MEXKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHM,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3jIMYHbIX

YCIOBHUAX

CJI€JoBaTh IIpaBUJIaM  IIOJIB3OBAHHA XHUMHYESCKOHN HOC}’,Z[OI71 nu
Ha60paTOpHHM 060py)10BaHI/ICM, a TaKXKXC IIpaBUJIaM O6paH_ICHI/I}I C
BC€IICCTBAMHU B COOTBETCTBUM C HHCTPYKHOUAMU I10 BBIIIOJIHCHUIO
Ha60paTOpHHX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

MPOBOJUTh PEAKIUMH, MOATBEPKAAIOIINE KAaYeCTBEHHBI COCTaB
pa3IUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM MYTEM XJIOPU-,
Opomun, womua, kapoObonat, Qocdar, cummkar, cynbdar,
THUAPOKCUAUOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJLIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB

ITo Teme: «XuMHs U OKpyKarolas cpeaay

pacKpbIBaThb CMBICA OCHOBHBIX XuUMHueckux mnonatui: [IJIK
BEILECTBA; KOPPO3US METAJIIOB

NPUMEHSATh OCHOBHBIE OINEPALlUU MBICIUTEIBHON NI€ATEIbHOCTH —

aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEeMAaTHU3aIHIO,



BBIABJICHUC TPHUYHUHHO-CJICICTBCHHBIX CBsI3EH — IJIl U3YUCHUA
CBOICTB BCIICCTB M XHUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC
MCTOABI IIO3HAHUA — Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, MOACINPOBAHUC,

9KCIIEPUMEHT (PEaJbHBIM U MBICICHHBIN)



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KVIACC

Kon
1

11

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

[lepBoHavaibHbIE XUMUYECKUE MTOHSATUS

[Ipeamer xumuu. Ponb XUMUM B KM3HU 4elOBeKa. XUMHS B CUCTEME HayK.
Tena m BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BCIICCTB

ITonsTre o MeToax MO3HAHUA B XMMHUM. UKHCTHIE BEIIECTBA B CMECH. CnocoObl

paszeneHus cMecen

ATOMBI WH MOJICKYIJIBI. Xumuueckne daeMeHThl. CHMBOJIBI  XMMHYECKHUX

JJICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA. ATOMHO'MOJ’IGKYJ'IHPHOG YUC€HUC

Xumuueckas (bOpMy.]'Ia. BaneHTHOCTS, aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTtaBa BCIICCTB. OrtHocuTeNnbHAS aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHas Macca. MaccoBas J0JIA XUHMHUYCCKOI'o 3JIEMCHTA

B COCAMHCHUU

KomuuectBo BemectBa. Moisib. MonsipHasg Mmacca. B3aumocBs3p KOJIMYECTBa,
Macchl W 4YMCIA CTPYKTYPHBIX eIuHUI BemiectBa. Pacu€rsl mo dopmynam

XUMHYECKHX COCIMHEHUM

Pusnueckue U XUMHUYECKUE SABJICHMS. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BellecTB. XuMuueckue ypaBHenus. Knaccudukanus

XUMHUYCCKHUX peaKI_II/Iﬁ (COCI[I/IHCHI/UI, Ppa3jIoKCHUA, 3aMCIUICHUS, O6MeHa)

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH NOCYA0H, C MpaBUiIaMu
pabotel B maboparopum ©W TpuéMaMu OOpamieHuWss ¢ Jab0paTOpHBIM
o0opysOBaHHEM, H3yuye€HHE M OMucaHhe (QU3NYECKHX CBOMCTB 00pa3ioB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3mueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUMEHUE U KOHACHCALUs BOJbI) U
XUMHUYECKHX  (TOPeHHWE  CBEYM, MPOKAIMBAHWE  MEIHOW  TPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) sBIIEHWH, HAOMIOJEHHE U ONHCAaHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaknuid (pa3joxkeHwe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPHIOM Oapusi, pas3lioKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJIEHCTBUE XKeJle3a C PacTBOPOM
comm meau(ll), n3yuenne cnmocoOoOB pa3eneHus: cMecei (C MOMOIIbI0 MarHuTa,

bunbTpOBaHME, BHIMTAPUBAHUE, TUCTHILISAIMSA, XpomaTtorpadus), MpoBeIACHHE



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

O4YHCTKH HOBapeHHOﬁ coJju, Ha6J'II-OI[eHI/Ie " OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHUA
OIbITa, WJUIIOCTPUPYIOLICTO 3aKOH COXpaHCHHA MACChl, CO3JaHUC MozeaeH

MOJIEKY (IIapOCTEPIKHEBBIX )
Baxueriive npeicTaBuTeNn HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Boszayxa. Kucimopon — anemMeHT M mpoctoe
BemecTBo. HaxokneHuwe kuciopona B mpupoje, (pU3MYecKre U XUMHUYECKHE
cBorictBa (peakuuu ropeHus). Oxcunpl. [lpumenenue kucmopona. CriocoObl
MOJTyYeHHUsl KHUCJIOpOoJa B J1a0OpaTOpMud M TPOMBINIICHHOCTH. KpyroBopot

Kucaoposa B nmpupojie. O30H — auioTpornHas MoaupUKalus KUCIopoa

TemioBoi 3P pexT XMMUUECKON peakluu, TEPMOXUMHUYECKHUE YPaBHEHHUSI, 3K30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yroib U METaH. 3arpsi3HEHUE BO3yXa,

yCHJIEHHE TApHUKOBOTO 3P QeKTa, pa3pylIeHue 030HOBOTO €05

Bomopon — anemeHT M mpoctoe BemiecTBo. HaxokieHue BoJoposia B IPHPOIE,
(¢u3nueckue M XUMUYECKUE CBOWCTBA, IPHUMEHEHHE, CIIOCOOBI MOyYEHHSI.

Kucnotse! u conu
Mounsipablit 00bEM ra3oB. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSM

®dusnyeckue CcBoWMcTBA BOAbl. Boma kak pactBoputTenb. PacTBOpBI.
HaceplmieHHble M1 HEHACBIIIEHHBIE PacTBOPHI. PacTBOpHMOCTh BELIECTB B BOJIE.
MaccoBast nons BemecrBa B pacTBOpe. XHUMUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpUPOJE M B KU3HU uenoBeka. Kpyrosopor
BOJbl B TMpUpOJE. 3arps3HeHUE MPUPOAHBIX BoJA. OXxpaHa HW OYHUCTKA
MIPUPOJTHBIX BOJ

Knaccudukanuss nHeopranmdeckux coeauHeHnid. Oxcunabl. Knaccuduxarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, amMQOTepHbIE) U
HeconeoOpazyromue. Homenknatypa okcugoB. dusnueckue U XUMHYECKHE

CBOMCTBA OKCHIOB. [lomyuenue okcuaoB

OcnoBanus. Knaccudukanus ocHOBaHMA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHmil. dU3nyeckne U XMMHYECKUE CBOMCTBA
ocHoBaHui. [loyyenre ocHOBaHUM

Kucnotsl. Knaccugpukanus kucinor. Homenknatypa kucinor. ®Ousuueckue u
XUMHYECKHE CBOMCTBa KHCHOT. Psan aktuBHocTM MetasmoB H.H. bekerosa.
IToyyenue kucior

Comu. Homenknarypa coneil. ®usznyeckue M XUMHUUYECKHUE CBOMICTBAa COJIEH.

[Tonyuenue coneit



2.10

211

3.1

3.2

3.3

I'eneTnueckas cBs3b MCKAY KJIaCCaMU HECOPTaHUYCCKUX COCIMHECHUM

XUMHUYECKUH  SKCHEPUMEHT: KayeCTBEHHOE OIpeAeNieHHEe  COAepKaHHs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclo3HaBaHHE U M3YyUYCHHE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIOM H
YCIIOBUSI BOBHUKHOBEHUS M MPEKPAIICHUs TOpeHHsl (IToKapa), 03HAKOMIICHHUE C
oOpa3lilaMu OKCHJIOB U ONHMCAaHME WX CBOICTB, MOJNy4YeHHE, coOupaHue,
pacro3HaBaHUEe M U3YYEHUE CBOMCTB BOJOpojaa (TOpeHHE), B3auMOJCHCTBHE
Bozopoaa ¢ okcuaom meau(ll) (Bo3aMOXKHO HCIIOIB30BaHKME BHIEOMATEPHATIOB),
HaOmo/leHue 00pa3IoB  BEHIECTB KOJIMYECTBOM | MOJb, UCCIICOBAHHE
OCOOCHHOCTEHl  pacTBOPEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aUMOJCHCTBHE BOJbI C MeTallaMu (HAaTpUEM M KaJbI[HEM)
(BO3MOXKHO MCHOJIb30BAaHUE BUJEOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0 HMHIMKATOPOB, HCCIIENOBaHHE OO0pa3loB
HEOPraHMYECKUX BEUIECTB pA3JIUYHBIX KJIACCOB, HAOIIOACHHWE HM3MEHEHUS
OKpPAacKM HHIUKATOPOB B pacTBOpax KHUCIOT U IIEJIoYeH, H3ydeHHe
B3aumojeiictBusi okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KUCIOT C
MeTaJlJIaMH, peakluii HeUTpalu3allui, MoJyYeHne HePAaCTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJHOIO0 MeTaula JApPYyTMM M3 pacTBopa COJIM, pElICHHE
9KCIIEPUMEHTANBHBIX 33/ad M0 TeMme «Baknelilmme Kiacchl HEOPraHUYECKUX

COEIUHEHUN

[lepuonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB. XUMUYECKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble TOMBITKK KJIACCH(PHUKAIUN XUMUYECKUX OJJIEMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX JJIEMEHTOB (IIETOYHBIE U IIETOYHO3EMENIbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amMdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

ITepnonnueckuii 3akoH. [lepnoanueckas cucteMa XuMu4eckux emeHTos J[. .
Meneneesa. Kopotkonepuoanast " JUIMHHOIIEPUOAHAS bopmbl
[lepuoanueckoit cucrtembl xuMuueckux anemeHtoB J[[.M. Menneneesa.
ITepuoasl u rpynnel. OU3MYECKUM CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB

IIEPHO/Ia U TPYIIIbI DJIEMEHTA

Crpoenne atomoB. CoctaB aToMHbIX anep. M3otonbl. Dnexktponbsl. CTpoeHue

QJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XMMHYECKHX 3JIEMEHTOB
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ITepuonnueckont cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA Mo ero noyuoxenuto B [lepuoanueckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTH HM3MEHEHHUsl pajadyca aTOMOB XHMMHMUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAaUIMYECKMX CBOMCTB IO TIpyIIlaM M NEPHOJAM.
3unauenue [lepuonuueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUsSI HayKu W npaktuku. [[.M. MenzaeneeB — y4€HbId U

IPpaKJJaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJISIPHAsi)  CBS3b.

:‘)J'IeKTpOOTpI/IHaTeJIBHOCTB XHMHYECKHX 3J1eMeHTOB. MloHHas CBA3b

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCeaKkuru. HpOHCCCBI

OKHUCJICHUS U BOCCTaHOBIICHUA. OKUCIUTENIN U BOCCTAHOBUTEIIN

XHUMHUYECKUMN OKCIICPUMCHT: HU3Y4YCHUC 06pa3u0B BCIICCTB MCTAIJIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIC THUAPOKCHAA IHHUHKAa C paCTBOpaMH KHCIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WIJIKOCTPUPYIOMIUX MPUMECPbI OKUCIUTCIIbHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeHHsl, COeIMHEHU)

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTtBo 1 xumnueckas peakuus. [losropenne

[Iepnonnueckuit 3axoH. Ileprnoauyeckas cuctema Xumudeckux aemMmeHTos J[. 1.
MenpeneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMUYECKUX JJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KaldbLUsil H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepmonnueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

CrtpoeHue BemlecTBa: BHJAbl XHUMHUYECKOM CBSI3U. THUMBI KpHUCTaNIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKN
U BUJa XUMU4eckoi cBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
BEIIeCTB (MEXJIyHapoaHas U TpPUBHAJbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMUXCSA K  PA3JIMYHBIM  KJACCaM  HEOPraHWYECKUX COCIUHEHHUH,
TEHETUYECKAs CBSA3b HEOPTaHNYECKUX BELIECTB

Knaccudukanus XMMUYECKHX peakuid 0 pa3IMyHbIM NpU3HaKaM (110 YUCITy U
COCTaBy YYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY J(PQeKTy, o

W3MEHEHHIO CTEIIeHEH OKHCICHHS XUMHWUYECKHUX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,
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10 y4acTuro KaTaJ'II/I3aTOpa) . 9K30- n SHAOTCPMHUYUCCKUC pcaknuu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHUYCCKOM pcakuuun

[Tonatue 00 0OpaTHUMBIX M HEOOPATHUMBIX XMMHUUYECKUX peakuusx. Ilonsatue o
TOMOTE€HHBIX M TeTePOTEeHHBIX peakuusax. [IoHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUAIONIME HA CKOPOCTh XHMHYECKOW pPEAKIMU U TOJOXKCHHE

XUMHYECCKOI'0 paBHOBECHUA

OKuCIINTENIbHO-BOCCTAHOBUTEINIBHBIE  PEaKLUHy, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHUE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMH C HCIOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OanaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMALUMU. DIIEKTPOIUTHI U HEINEKTPOIUTHI.
KaTtunonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PAa3JIMYHBIMU BHUJIAMU
xumuueckoi cBsa3u. Ctenenp aucconuanuu. CHIbHBIE U cla0ble STIEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YCIIOBHS MPOTEKAHHS PEAKIIMA MOHHOTO OOMEHa,
MOJIHbIE U COKpaUIEHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KHCIIOT,
OCHOBaHHMN H COJIEM B CBETE€ TPEACTABICHUN 00 SJICKTPOJUTHYECKOU

Jucconuanuu. KauecTBeHHEIC PCaKni Ha NOHBI. Ilonstue o THApOJIN3C cojieit

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOEISAMH KPHCTAIJIMYECKUX
pEelIETOK HEOpraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
ajJiMasa), CJIIOKHBIX BELIECTB (XJIOpUAA HATpHsl); MCCIEelIOBaHHE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM peakuuud OT BO3AEUCTBUS pPa3iIMYHbIX (DaKTOPOB;
UCCIIEZIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMANNN  KHUCJIOT, Imenodeil u coield (BO3MOXHO HCHOJBb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJECHHE OIbBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
MPOTEKaHUs peaklnii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajKa, BbIIEJICHHUE Ira3a,
o0pa3oBaHUe BOJbI); ONBITOB, HIUIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peaKIMi (TOpeHHEe, PeaKkluu pPa3JIoKEeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKHX BEIIECTB C MOMOIIbIO KAUeCTBEHHBIX PEaKIii

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
Hemerannsl u ux COCUHCHUA

OOmast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucinenus. CtpoeHue u pu3nueckre CBONCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE  XJopa
(B3auMoelicTBUE C MeTalylaMu, HeMeTajUlaMd, IiesiouaMu). XJIOpPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4eHHE, puMeHeHue. JleiicTBue
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XJIOpa U XJIOPpOBOAOPOJa Ha OpraHMU3M 4YCJIOBCKaA. Baxneiiniue XJIOpUAbl U HUX

HAaXO0XJEHUE B IPUPOJIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHbIE CTENEeHN OkucieHus. CTpoeHue u pu3nueckue cBoicTBa
MPOCTBIX BEUIECTB — KHCIOPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINU
KHCJIOpo/ia U cepbl. XUMHUYecKHe cBoicTBa cepbl. CepoBOaOpOJ, CTPOCHHE,
¢u3nyeckne M XUMHUYECKHE CBoWcTBa. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KUCJIOTHBIX OKcHJOB. CepHas KUCIIOTa, (GU3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOmme Kak mpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMUIECKUEe
peakiuy, JeKale B OCHOBE MPOMBIIUIEHHOIO CIoco0a IMOJIydYeHUs] CEepHOM
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peakuus Ha
cyiabdar-uoH. Haxoxnenue cepbl u €€ coequHEHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYIKAIOUIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JTOK[U,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBpAaIlleHuUs

OO6mass xapakTepuctuka 3i1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, paCpOCTpaHEHUE B IIPUPO/IE,
¢dbusnueckrue U XuMHUeckue cBoiictBa. Kpyrosopot azota B nmpupoje. AMMHAK,
ero ¢u3MvecKue W XMMUYECKHE CBOICTBa, Mojy4yeHHe W npumeHeHue. Conu
aMMOHHMS, UX (U3NYECKHEe M XHUMHYECKHE CBOMCTBA, MpPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHA. A30THas KUCIIOTa, €€ IOJIyYEHUE,
dbu3mveckue W XUMHUYECKHE CBOWCTBA (00OmMIME Kak MPEACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcmnonp3oBaHue HUTPATOB M COJIeH aMMOHHS B
KauecTBE MHHEpAIbHBIX yn0OpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu Gocdopa, pusnueckue U XUMHUECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWCTBa, monydeHue. lcmonb3oBanue docdaroB B kauecTBe

MUHEPAIbHBIX YI00peHHi

OOmas xapaktepuctuka 31eMeHTOB |VA-rpynmel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepHbIE CTETMEHW OKHUCJICHUS.  YTIEpOoX, aJUIOTPOITHBIC
MOJU(UKAIMH, PACIpPOCTPaHEHHE B MpHPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoicTBa. Ancop6uusi. Kpyrosopor yriaepoaa B npupojse. Okcuibl yriiepoaa,
X (QU3NYeCKne M XHMHYECKHE CBOICTBA, JCWCTBHE HA >KUBBIE OPraHU3MBI,

IMOJIY4YCHHUEC U NPUMCHCHUC. DKOJIOTHYECKHUE HpO6HCMI>I, CBs3aHHBIC C OKCHJIOM
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yraepoaa(lV); rumore3a rno0ambHOTO TMOTEIUICHUS KIMMAaTa; MapHUKOBBIN
a¢dekr. YrompHas KUCIOTa W €€ CONMU, MX (QU3HYSCKUE U XUMUYCCKUE
CBOWCTBa, NOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
nonbl. Vcnonp3oBanne kKapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U

CEJIBbCKOM XO03sHCTBE

[TepBoHavanbpHBIC TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepojna (MeTaH, 3TaH, 3TWJIEH, AalETUJICH, 3TaHOJ], TJIHUIEPHUH, YKCYCHas
kucioTa). x cocraB m xumudeckoe crtpoeHue. [loHstne o Ouonormyecku
BRXXHBIX BEIECTBAX: J>KHMpaX, OeiKax, YIJieBoJaX — M WX POJH B JKU3HH
yenoBeka. MarepuaabHOe €IUHCTBO OPraHMYECKMX U HEOPTaHMYECKHX

COEIMHEHUN

Kpemuuii, ero ¢usnyeckne ¥ XUMHUYECKHE CBOMCTBA, MOJIYYCHHE U
npuMmenenue. CoenuHeHus KpeMHHsI B npupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciore. CUIMKATHI, UX UCIIOJIb30BAHKE B
OBITY, METUIIMHE, POMBIIIEHHOCTU. BaxkHele crpouteabHble MaTepHAaIIb:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. [Ipobiempl Oe3omacHOTO

HCIIOJIB30BAaHUA CTPOUTCIIBHBIX MaTCpUajioB B HOBCG,Z[HGBHOﬁ KHU3HU

XUMUYECKUN SKCIEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKHUX BEIIECTB,
CBOICTB COJISIHOM KHUCIJIOTBI; IIPOBEJIEHUE KAYECTBEHHBIX PEAKUUI Ha XJIOpUI-
WOHBl W HaONIOIEHHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAXKAIOLIUE
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C 00pa3liaMM XJIOPUJIOB
(ranmoreHu10B); O3HAKOMJIEHHE C oOOpa3uamMu cepbl M €€ COeIUHEHUSIMHU
(BO3MOXHO HCITOJIb30BAaHHWE BHUIEOMATEPHUANIOB); HAOIIOJIEHWE TIpoliecca
o0yriuBaHus caxapa MoJ JACWCTBUEM KOHILEHTPUPOBAHHOM CEPHON KHUCIIOTHI;
M3y4YeHHE XMMHYECKHUX CBOMCTB pa30aBiIECHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayecTBEHHOW peakUuMud Ha Ccyiab(par-uoH | HAOIMIOJCHHWE TMpHu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHHE ¢ PU3NYECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COEMHEHUIN (BO3MOXKHO HCIOJBb30BaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (HoChHOPHBIX YI0OpEeHUH; OydeHUE, COOMpaHKe, paclioO3HABAHNUE U
M3yYeHUE CBOICTB aMMHaKa;, IMPOBEJCHHWE KAa4YeCTBEHHBIX pPEaKLUMH Ha HOH
aMMOHMST U ¢ocaT-uOH U U3yYEHHE NPU3HAKOB MX TMPOTEKaHUS,
B3aMMOJIEIICTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEABIO (BO3MOKHO
WCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HU3YUYEHHE MoOJeNel KPUCTAIUTMUECKUX
peméTok anmasza, Trpadura, (QyiepeHa; O3HAaKOMIIEHHE C  MPOIEcCOM

azcopOLMU pPacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
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IIpoOTHBOra3a, IIOJIYy4YCHHC, CO6I/IpaHI/IC, pacrio3HaBaHUC U H3YYCHUC CBOMCTB
YTJICKUCIIOrO Trasza; IMPOBCACHHUEC Ka4YC€CTBCHHBIX peaKHI/II\/JI Ha Kap6OHaT- n
CUJIMKAT-UOHbBI W HU3YUCHHUC IIPHU3HAKOB HX I[POTCKAHUA; O3HAKOMIJICHUC C
HpOHYKHHGﬁ CHIIMKATHOM IMPOMBINIJICHHOCTH; PCIICHHUEC JSKCICPUMCHTAJIBHBIX

3ajJa4 no TeMe «BakHele HeMeTallIbl U UX COCAMHEHMS))
Meramisl 1 BX COCAUHECHUA

OO0wast XapaKTepuCTUKAa XMMUUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB JI.H.
Mengeneesa u ctpoenus aromoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
MeTajyInyecKkass KpHUCTaUIMYecKass peleTKa.  DJIEKTPOXUMUYECKUH  pAl

Hapr[}KCHI/Iﬁ METAaJlJIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. O0Ire crocoObl MOIy4eHUs
MeTayuioB. [loHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOPaIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " IPOMBIINIJICHHOCTH

[Ilenouynsle MeTayuibl: nosiokeHUe B llepuonmueckoil cucTeMe XHMUYECKUX
anemenToB [[.1I. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXJACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpust U Kanus). OKCHIbl U
THUAPOKCUIABI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBbIX MECTAJUVIOB MW HUX

COE€IMHEHUN

[lesnouHo3emMenbHbIe  METaIbl  MarHuii M KaJdbLMi:  IOJIOKEHHE B
[Iepnoanueckoii cucreme XuMudeckux 3imeMeHToB [[.1. MenzeneeBa; ctpoeHue
UX aTOMOB; HaxokJeHue B mpupone. Pusnyeckue M XUMHUYECKHE CBOMCTBa
MarHusi U Kanblusa. Baxueilmme coeAMHEHUs KaibIUs (OKCHUI, THUIAPOKCHI,

conu). JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHeHuUs

AmoMuHuit: nonoxenue B I[lepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa;, cTpoeHUE aroma; HaxoXKAcHHWE B npupoje. Pusznyeckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(pOTEpHBbIE CBOMCTBA OKCHIA U THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenne B [lepuoanueckoi cucremMe XUMUYECKUX 3iaeMeHToB J[.U.
MenzieneeBa; CTpOCHHE aTroMa; HaxoXAcHWe B mpupozae. dusndeckne u
XUMUYECKHE CBOMCTBa xkene3a. Okcunabl, Tuapokcuasl u conu xenesa(ll) u

xkene3a(lll), mx coctas, cBOICTBA U TTOJTydEHUE

XUMUYeCKUM SKCIICPUMCHT:. O3HAKOMIICHHE C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

nx (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPPO3HMKU MCETAJIIIOB
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(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB), ocoOeHHOCTeH
B3aMMOJEHCTBUSI OKCHJA Kajlblusi U HaTpus C BOAOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPHAJIOB); HCCIEOBAHUE CBOMCTB >KECTKOM BOBI;
mporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA HAa MOHBI
(MarHusi, Kanplsi, amoMmuHus, 1uHKa, xenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ZICHNEe U ONUCAHKE MPOILIECCOB OKpAIllMBaHUs IJIAMEHW MOHAMHU HATpHS,
Kanus W Kanblusg  (BO3MOXKHO  MCIIOJIB30BaHUE  BMJIEOMATEpPHAIIOB);
uccieoBaHue aM(pOTEpHbIX CBOMCTB TMAPOKCHIA ATOMUHMA U THUIAPOKCHIA
LIMHKA; pEeLIEHUE SKCIIEpUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxknelue meTtamisl u

UX COEIMHEHUS
XUMHUS U OKpy’Karolas cpena

Hosele MaTepuanel U TexHOnoruu. BemecTtsa U maTepuansl B IIOBCEIHEBHON
JKU3HM 4YeJIoBeKa. XUMUs U 30pOBbe. be30omacHoe HUCI0Ib30BaHUE BEUIECTB U
XMMHUYECKHX peakuui B ObITy. IlepBas momoImp Nmpu XUMHYECKUX OXKOrax U
OTpaBJICHUAX

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomien cpensl [1/IK. Ponp XxuMuun B pemieHUH 3K0JIOrMYECKUX MpoOsem.
[IpupoHble HCTOYHHMKH YTJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA ra3, He(dTh),
MPOJIYKTHI UX MEPEPadOTKH, UX POJIb B OBITY U IPOMBILIIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuanoB (CTEKIIO, CILIaBbI

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)



ITPOBEPSAEMBIE HA OI'S 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbI OCHOBHOI0 0011ero odopasopanust Ha ocHoBe PI'OC

[Ipencrasnenue:

O T03HAaBAa€MOCTH SBJICHUW TIPUPOJBI, IMOHUMAaHHUE OOBEKTUBHOMU
3HAYUMOCTH OCHOB XMMHYECKOW HAYKH KaK OOJACTH COBPEMEHHOIO
€CTEeCTBO3HAHMS, KOMIIOHEHTAa OOIEeH KyJIbTYphl M MPAKTUYECKON
JESITEIIbHOCTH 4YelIOBEKa B YCJIOBHUAX COBPEMEHHOTO OOIIECTBA;

IIOHKMMAaHHUE MECTAa XUMHH CPEAN NPYI'UX €CTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MECTOHAAX HUCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHUYECKUX peaxunﬁ; YMCHUC HCIIOJIB30BaTh MOICIN JUIA

00BSICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON NeSTETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPECMCHHBIMH TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XUMHUYECKOH HAyKH, 4TO MO3BOJHUT OOYYaroIlUMCs paccMaTpUBaTh
XUMUIO KaK cepy cBoelt Oyayieit npodecCuoHaIbHON AesITEIbHOCTH
U ClleNaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQUIBHOTO NpenMeTa

MIpH TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHUs

Brnanenne cucreMod XMMHMYECKUX 3HAaHUH M yYMEHHE IIPUMEHSTH

CUCTCMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIOYacCT:

BOXKHEUINIME XHMHYECKHE IIOHATHS. XUMHUYCCKHHA JJIEMEHT, aTOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAsT CMECh, OTHOCHTEJIbHBIE aTOMHAas M MOJIEKYJIspHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUYECKas
peakius, peakiuH COCIUHEHUS, PEaKIUU PAIOKECHUS, PEAKIUU
3aMeIEHUs, peakIMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SH/IOTEPMUYECKUE PEAKIIMU, PACTBOP, MACCOBasi JIOJII XMUMHUYECKOTO
9JIEeMEHTa B COCIMHEHUH, MACCOBAsI JIOJIS ¥ MIPOLICHTHAS KOHIICHTPAIIHS

BEILIECTBA B PACTBOPE, PO aTOMA, AIEKTPOHHBIN CJION aTOMa, aTOMHas



2.2

2.3

3.1

3.2

3.3

3.4

opOuTanb, paauyc aToma, BaJEHTHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKasl CBA3b, MEKTPOOTPULIATEILHOCTD, ITOJIIPHAs U HEMOJISAPHAs
KOB&JICHTHAsT  CBsI3b, MOHHAs  CBsI3b, METaLIM4ecKas  CBA3b,
KpUCTallIM4ecKass pewmeérka (aToMHas, HOHHAs, MeTaJuIndyecKas,
MOJIEKYJIIPHAs), MOH, KAaTUOH, aHHWOH, IEKTPOJIUT W HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs] ~ JUCCOLMALMS, PEAKLUUd HMOHHOIO OOMeEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLHMH,  OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIEHHME, JJIEKTPOIIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMMble M HEoOpaTUMble peakivy,
CKOPOCTb XUMHUYECKOW peakumu, Kataimsarop, IIJK, xkopposus

MCTAJLJI0B, CIIJIaBbl

OCHOBOIIOJIATAOIIME 3aKOHbl XMMMHU: 3aKOH COXPAaHEHHMsS Macchl,
nepuonnueckuii 3akoH J.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraz[po

TEOpHUU XUMHU: ATOMHO-MOJICKYJIApHasa TEOpUs, TCOpHUA

BHCKTpOHI/ITH‘ICCKOﬁ Jucconruanuu
Bnagenue ocHoBaMu XUMHUYECKOM IrpaMOTHOCTH, BKJIFOYAIOIIICH:

YMEHHE NIPaBUIILHO UCIOIb30BaTh U3yUYEHHBIE BELIECTBA U MAaTEPHUAJIBI
(B TOM 4Hclie MUHEpajJbHbIE YyAOOpEHUs, MeTaUlbl W CIUIaBbI,
HOPOAYKTHl TEepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yriisi, mpupoAHOro rasza, HeTH) B OBITY, CEJIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TOHUMAaHHUE 3HAUEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHr3Ma YesloBeKa; YMEHHE MIPOrHO3UPOBaTh BIMSHIE BEIIECTB
U XMMHMUYECKHUX IPOLECCOB HA OPraHM3M YEJIOBEKa U OKPYXKAIOIILYIO
IPUPOAHYIO Cpeny

YMEHHE HMHTErpUpPOBATh XUMHUYECKHE 3HAHMSI CO 3HAHUSIMHU JIPYTUX

y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa PabOThl C Pa3IMYHBIMH MCTOUYHHUKAMH WH(OpMAaLUU
Mo XUMUU (Hay4yHass U HAy4YHO-TIONMyJIsipHAs JUTEparypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIIEHHBAaTh WH(GOPMALMI0O O BEIIECTBaX, HUX
MpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUH H  yMEHHUe
UCIIOJNIb30BaTh €€ JUIs pellieHns yueOHO-1103HaBaTEeIbHbIX 3a/1a4
Brnanenue ocHOBaMM TOHSTHHWHOTO ammapaTta W CHMBOJHUYECKOTO

A3bIKA XUMHH JJIs1 COCTAaBJICHUSA (I)OpMyJ'I HCOPTaHNYCCKUX BCHICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHeHI/Iﬁ XHUMHNYCCKHX peaKI_II/Iﬁ; OCHOBaMHu XUMHUYECKOU

HoMeHkiIatypsl (IUPAC u TpuBnanbHOi)

YMeHue OOBSACHATH CBSI3b IMOJIOKECHHS dlieMeHTa B [lepuonndeckoii
CUCTEME C YHCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIIo
9JICKTPOHOB), pPaCHpENeICHUEM OJJICKTPOHOB 110 JHEPreTUYCCKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, Kalivus U KAJIbIUA

IIpencraBnenue O  MEPUOJWYECKOM  3aBUCHUMOCTHM  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPULIATEIbHOCTH),
MMPOCTBIX W CJIOXHBIX BCHICCTB OT IIOJOXCHHUA JBJICMCHTOB B
[lepuoanueckoit cucreme (B MalbIX NEpUOAAX U  TJIABHBIX

NOJArpyNIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa
YMmenue kinaccupuIpoBaTh:

XUMHYECKHE IEMEHTHI

HEOpPraHUYECKUE BELIECTBA

XUMHUYECKHE PEaKLUU

YMeHue onpenensiTh:

BAJICHTHOCTh U CTEIICHb OKHCIICHHUS XHUMHYECKHUX AJIEMEHTOB, 3apsil
HOHa

BUJ XMMHYECKOH CBS3M M THUN KPUCTAUIMUECKOHW CTPYKTYyphl B
COCTMHCHUSIX

XapakTep Cpelbl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHMU)
OKHCJIUTEIh U BOCCTAHOBHUTEIIb

YMeHne XxapakTepu30BaTh GU3NUECKUE M XUMHUYECKHE CBOMCTBA!
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, aiMmas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUN, Kaaul, MArHUH,
KaJIbLIUM, aTFOMUHUH, JKeJe30)

CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
metaioB |-llA rpynn, amromunus, menu (l1), uunka, xeneza (Il u
I11), oxcuast yraepoaa (Il u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3zoTucras, a30oTHas,
dbocdopHas, yrojibHass, KpeMHHEBasI KHCIIOTa U UX COJIH)

MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

13

131

3aBUCHUMOCTH OT MX COCTaBa M CTPOCHHS, NMPUMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT UX CBOWCTB, BO3MOYKHOCTb IIPOTEKAHUS XUMUYECKUX
MIPEBpAICHHUI B Pa3JIMYHBIX yCIOBUSIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE U MOHHBIE YPAaBHEHUS peakluid, B
TOM UHUCJIE:

peaxiuit HFOHHOTO OOMeHa

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI

WUTIOCTPUPYIOIIUX XMUMHYECKHE CBOWCTBA M3YyYEHHBIX KJIACCOB
(TpyIin) HEOPraHUYECKUX BELIECTB

MOJITBEP K IAOLIUX [€HETUYECKYIO B3aUMOCBSI3b MEKIY HUMU

YMeHue BBIYUCIATD (IIPOBOJUTH PACUEThI):

OTHOCUTENIHYI0 MOJIEKYJISIDHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOI'0 3JIEMEHTA B COSMHEHUH

MacCOBYIO JIOJIFO BELIECTBA B pacTBOPE,

KOJIMYECTBO BEILIECTBA U €T0 Maccy, 00beM Ir'a3oB

[0 YpaBHEHUSIM XHMHUYECKUX pPEaKIUil U HaXOAUTh KOJUYECTBO
BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOIyKTOB PEAKLUU
Brnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJAAaMH  HAay4YHOro  [Mo3HaHUS (HaOIroAeHwue,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE) IIPU U3yUEHUU BEIIECTB U
XUMHUYECKHX SIBJICHUN; YyMeHue chopMmyiaupoBaTh MpoOieMy Hu
IPEJJIOKUTH IyTH €€ peIIeHUs

Oe3zomacHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMHM, XUMHUYECKOU
MoCy0i U 1abopaTOpHBIM 000pyAOBaHUEM

mpaBuIaMu 0€30MacHOTO OOpaIeHus C BEIECTBAMH, UCTIOIb3YEMBIMU
B [TOBCEIHEBHOMN XU3HU, MPaBUJIaMU MOBEJICHUS B LENISAX COEpPEeKEHUS
3I0POBbSI U OKPY>KAIOWIEH MNPUPOAHON Cpelbl; MOHMMAHHE Bpena
(omacHOCTH) BO3JEHCTBHA Ha JKUBBIE OPraHU3MBI ONpEAETIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHHS] U MPEAOTBPAIllEHUs] UX BPEIHOrO
BO3JICUCTBUSA

Hannure mpakTH4ecKrX HABBIKOB TUITAHWPOBAHUS M OCYIIECTBICHUS

CICAYIOMHNX XUMHUYCCKUX SKCIICPUMCHTOB!

U3y4YeHHE U OnHcaHue (PU3MUECKUX CBOMCTB BEIIECTB; 03HAKOMIICHUE

C (bHSquCKI/IMI/I u XUMHNYCCKHNMH SIBJICHUAMMU, OIIBITHI,



13.2

13.3

13.4

135

13.6

13.7

13.8

14

141

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMUUCCKUX PEAKIIHIA
u3ydeHHe croco0OB pa3aeieHus cMecen

MOJlyYeHUEe KHUCIOpOAa M HU3Y4YEHHE €ro CBOMCTB; MOJIy4eHUE
BOJIOPO/Ia U M3YyUYEHHE €r0 CBOMCTB; MOJYyUYEHHUE YTJIIEKUCIOTO raza u

U3yYEHHE ero CBOMCTB; MOJIyYeHHEe aMMHUaKa U U3y4YeHHE ero CBOWCTB

MPUTOTOBJICHHE PAcCTBOPOB C ONpPEIEIEHHONM MaccoBOM Josei

pPacTBOPEHHOIO BEILIECTBA

MpPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
dbeHondTanenHa) s ONPEACICHUS XapaKTepa Cpeabl B PacTBOpax

KHCJIOT U MIeI04YeH

WCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aMMOJCHCTBUS KUCIOT C METaUIaMU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMHU
OCHOBAHUSMH, COJISIMH; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO MeETaula JpYyrMM W3  pacTBOpa  COJM;
uccieaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHUIOB ATIOMHUHHS U

[IUHKA

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I»; ((9H€KTpOJII/ITI/I‘ICCKaSI
JUCCOLIMALIUs , «Baxneimue HeMeTauabl W HX COCAUHCHUA»,

«BakHeHIme MeTajuIbl U UX COeIUHEHUS)Y

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIUE  MPU3HAKH
NPOTEKaHUsI PEaKIMii MOHHOTO OOMEHA;, KAaueCTBCHHBIC pPEaKIUH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOPAX HOHBI: XJIOPUI-, OPOMUI-,
wonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIMKAT-aHUOHHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJabIUs, aTFOMUHUS,
kenesa (2+) u xenesa (3+), meau (2+), IMHKA

Ymenue:

MPEJICTABIATh PE3yJbTaThl JKCIIEPUMEHTa B (OpMe BBIBOJOB,
JOKAa3aTeNbCTB, TPahUKOB W TAaOJMUI] U BBISBISATH SMIUPHUECKUE
3aKOHOMEPHOCTH

YCTaHABIIMBATH CBSI3U MEXJTy PEaTbHO HAOIIOAaeMBIMUA XUMHYCCKHMH

SABJICHUSAMMU U IIPOLCCCaAMU, IPOUCXOIAINIUNMHA B MAKPO- U MUKPOMHUPE,

OOBSICHATH IPUIMHBI MHOTOOOpa3usl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon
1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

[lepBoHavaibHbIE XUMUYECKUE MTOHATUS
Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei

AToMEI © MOJICKYJIBI. Xumudeckue diaeMeHTBl. CHMBOIBI XHMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIIOKHBIC BEUICCTBA.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKUX J1eMeHTOB. CTeneHb

OKHUCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOocuTeNnbHAsI aTOMHas Macca.
OTtHOCHUTEIbLHAS MOJICKYJIsIpHad Macca. MaccoBas g0as XHMMHYECKOTO 3JIEMEHTA

B COCAMHCHNU

KonmuyectBo BemectBa. Moabs. MomsipHass macca. ModsipHbIii 00bEM Ta3oB.

BzaunMocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIMHHUI BCIICCTBA

dusznueckue M XUMHYECKHE SBICHHUSA. XUMHUYECKas peakuusa u eé IIPpU3HAKH.

3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMUUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH W llepuoamyeckass cucreMa XUMHUYECKHX JJIEMEHTOB

J.1. Menpneneesa. CTpoeHue aToMOB

[lepuonnueckuii 3akoH. Ilepuoguyeckas cucrema XumMudeckux sneMmenToB J[.M.
Menneneesa. Ileproasl n rpynnsl. @U3NYECKHU CMBICI MOPSAKOBOTO HOMEPA,

HOMCPOB II€pruoaa U IrpyIbl 3JICMCHTA

Ctpoenne atromoB. CoctaB aToMHBIX siaep. M3oTtombl. DnekTpoHsl. CTpoeHue
QJIGKTPOHHBIX  000J0YeK aTOMOB TMepBbIX 20 XHMHUYECKHX JIIEMEHTOB

ITepuoanueckoii cuctemsl /.. Menneneena

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJlkud, KaJbIUA (pa;u/lyca aTOMOB, 3JJICKTPOOTPULATCIIbHOCTH,
MCTANIMYCCKUX W  HEMETANIMYCCKUX CBOI\/'ICTB) n HX CO@)]I/IHCHI/If/'I B
COOTBECTCTBHH C IIOJIOKCHHUEM OJICMCHTOB B HepI/IO,Z[H‘IGCKOﬁ CHUCTEME H

CTPOCHUEM UX AaTOMOB
CtpoeHue BelecTBa

Xumudeckass cBsi3b. KoBaneHTHas (TofisipHAass W HEMOJSpHasi)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  d3JeMEHTOB.  MoHHas  CBs3b.

Meramnnueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

Turmbr KpUCTATNINYCCKUX peH_IéTOK (aTOMHaH, HOHHAas, MeTaJ'IJ'II/I‘leCKaﬂ),
3aBUCHUMOCTh CBOWMCTB BCIICCTBA OT THIIA KpHCTaHHH‘{eCKOﬁ pGIHéTKI/I n BUJa

XUMHUUYECKOM CBSI3U

Baxueiie mnpeiacTaBUTEIM HEOPraHWYECKUWX BemiecTB. Hemeraimbl U ux

COCAMHCHUSI. MeTtamnel 1 ux COCOIUMHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHHUI: OKCHIOB
(coneobpasyrommue: OCHOBHBIC, KHUCJIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHUHM (IMIENMOYM W HEPACTBOPUMBIC OCHOBAHWUS);
KUACIOT  (KHCIOPOJCOACpKAIIMEe ¢  OECKUCIOPOJIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Oduznueckue W XUMHUYCCKHE CBOWCTBA TPOCTHIX  BEIIECTB-HEMETAILIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

dusnueckue U XUMHYECKHE CBOMCTBaA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JINTHA,
HATPUS, KaJusl, MarHUS ¥ KaJblMs, QJIFOMUHUS, XKelle3a. DJIeKTPOXUMUYCCKHI

A HAIIPSKEHUM METalIOB

dusndyeckue U XUMHUYSCKUE CBOMCTBA BOJOPOJHBIX COCAMHCHHUN HEMETAJIOB:
XJIOPOBOAOPOIa, CEPOBOAOPOIA, AMMHUAKA

duznuecKkue M XUMHUYECKHE CBOMCTBA OKCHIOB HemeTamuioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IonyueHue
OKCHJIOB HEMETAIIJIOB

Xumudeckne cBoiictBa okcuaoB: MetawioB IA-IIIA rpymm, muaka, memu(ll) u

xenesa(ll, 11). TTonydenue okCUI0B METAILIIOB

XUMHUECKUE CBOMCTBa OCHOBaHUH M aM(OTEpHBIX THIPOKCHIOB (Ha MpUMeEpe
TUAPOKCHIOB  aJIOMUHUS, JKeneza, UuHKa). [lomyuenune ocHOBaHuit U
aM(OTEPHBIX THAPOKCH]IOB

OO0me XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEepPHHUCTOM, CEpHOM, a30THOH, (oChHOPHOU, KpPEeMHHEBOH, YrosbHOU. OcoObie
XMMHYECKHE CBOICTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.
[Tomyuyenue kucnot

OO0me XxuMHIeCKue CBOMCTBA cpeaHux cose. [lomyuenue coneit

[lomyuenne, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,
YTIEKUCIIOTo Ta3a B 1abopaTopHu

[Tomydyenne amMMuaka, cepHOW M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O01ue

CIIOCOOBI IMMOJIy4YCHHA MCTAJIJIOB
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5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

['eHeTHyeckas CBS3b MEXAY KJIacCaMH HEOPTraHMYECKHX COCTUHEHHM
XUMUYECKUE PEaKIuu

Knaccudukanus XUMHUYECKUX peakluid MO pa3iHyuHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemioBoMy 3(ddekry, mo

W3MCEHEHHIO CTEIICHEH OKHMCIICHUS XUMHUYIECKHX SJICMCHTOB

TennoBoit 3 PeKT XUMHIECKOW peaKInK, TEPMOXUMHUUYECKHE YpaBHEHHU. DK30-

U DHAOTEPMUYECKHE peaKkMy. TepMOXUMHUYECKUE YPABHEHUS

OKHCIUTENBPHOBOCCTAHOBUTENIBHBIE peakiMU. OKHUCINUTENN U BOCCTAaHOBUTEIU.
[Iponieccbl  OKUCIIEHMsI M BOCCTAQHOBIECHMA.  OJIEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuu

Teopm[ BHCKTPOHI/ITI/I‘ICCKOI\/’I JAUCcColranuu. KaTI/IOHBI, AHHUOHBI. 3J'IeKTpOJ'II/ITLI n

HEBJICKTPOJINUTEL. CunbHbIE U cl1a0bIe SJICKTPOJINTEL. Crenenb JUCCOoManmn

Peaknun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIMid MOHHOTO OOMEHa,

MOJIHBIE U COKpAILIEHHBIC HOHHBIE YPaBHEHHsI peaknuit
XuMHUS U OKpy:Karolas cpenia

BemectBa m Marepuansl B IIOBCEIHEBHOM JKM3HHM 4eloBeKa. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B jabopaTopuu u OBITY.

HCpBaH IIOMOIIb ITPHU XUMHUYCCKUX 0XKOr'aX U OTPABJICHHUAX

XUMHYECKOE 3arpsi3HEHUE OKpYyKalolled cpeibl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeJOTBPALLCHHS
[IpenensHass nomyctumas koHuentpanus BemectB (IIJK). Ponp xumuu B
pEeLICHUH DHKOJOTMYeCKUX TNpolieM. YCWiIeHHe MapHUKOBOro sddexra,

pa3pyIiieHne 030HOBOTO CIIOSI

[TIpumenenue cepsbl, a3ota, Gocdopa, yriepona, KpeMHHUS] U UX COEIUHEHUHN B
OBITYy, MEIWIIMHE, TMPOMBIIIIEHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAIJIOB M CIUIaBOB (CTalb, YYTyH, AIOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBINIICHHOCTH UX coequHeHui. [IoHsITHEe 0 KOpPO3UH METaIOB, OCHOBHBIE
CIoco0bI 3alIUTHI X OT KOPPO3UHU

[IpuponHble WCTOYHUKU YTIIEBOAOPOIOB (Yrojib, MPUPOIHBIA Ta3, HEPTH),
MIPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIECHHOCTH
IlepBoHavanbHBIE MOHATHS 00 OpPraHMYECKMX BEIIECTBAX KAK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TJUIIEPHUH, YKCYCHAs KUCIIOTA).
[TonsiTHe 0 OMOJIOTUYECKN Ba)KHBIX BEILIECTBAX: JKUPAX, OCTKaX, YIJIeBoIaX — U UX

POJIA B ’)KU3HU YCTIOBCKA
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PacuéTnr:
o popMysaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

M0 XUMHUYCCKUM YpPaBHCHHAM



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°. AkiimonepHoe o011ecTBO
«M3parenscTBO «lIpocBemieHne

» Xumus: 8-t kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3AaHUE,
nepepabotanHoe, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxkmmonepHoe obmiectBo «M3marensctBo «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

1. Knura jj1s yTeHus 1o HeopraHudecko xumuu: KH. i1 yyamuxcsi: B 2 4. —
M.: IIpocBemenne, 2023r.

2. Kpayzep b., ®pumantn M. Xumus. JlabopatopHsiil mpakTHKyM. — M..:
Xumus, 2022r.

3. Ky3uenosa H. E., [Ilatanos M. A. O0yueHue XMMUu Ha OCHOBE
MeXMpeaMeTHON naTerpanun. 8—9 k. — M.: Benrtana-I'pad, 2024r.

4. Xumus. MarepecHsle ypoku: U3 3apy0exHOro omnbita npernogaBanHus /
Agt.-coct. B. H. I'osmoBuep. — M.: HIIDHAC, 2022r.

5. Mtpemmnep I'. U., [luuyruna I'. A. lugaktudeckre urpbl Ipu 00y4yeHUuu
xumuu. — M.: JIpoda, 2023r.

6. 'apa H.H. Xumus: ypoku B 8 ki1.: mocodue st yuutens /H.H. I'apa. — M.:
IIpoceemenue, 2024r.

7. 'abpycepa H. 1. PaGouas TeTpanp. 8 kinacc. [locobue mis ygammxes. - M.
IIpoceemenne, 2025r.

8. Xumus. 8 xnacc. Yueonuk (aBropst O. C. 'abpuensn, U. I'. OctpoymoB,
C.A. Cnaaxos), 2024r.

9. I'abpuensu O.C., Octpoymosa W.I'. HactonpHast kHura yuurtens. XuMus. 8
Ki., 2024r.

10. ITpoBepouHble U KOHTPOJBHBIE paboThl. 8 Kitacc (aBTopsl O. C.
["aGpuensn, 1. B. Tpury6uax).

11. Xumus B Tectax, 3afa4ax u ynpaxsenusx. 8 kinacc (asropsl O. C.
["abpuensn, U. B. Tpury6uax).

12. bpeiirep JI.M. Hecrannaptasie ypoku. Xumus. 8,10,11 kiaccsr / JI.M.
bpeiirep. — Bonrorpan: Yuurens, 2018.

13. Pageuxuit A.M., I'opuikosa B.I1., Kpyrnukosa JI.H. Jlugaktnueckuii
MaTepHall 1o XUMHH JIJIs 8-9 KIaccoB: mocodue aist yaurens. — M.
IIpocsemenue, 2024.

14. Xomuenko N.I". «COOpHUK 3a/1a4 ¥ YIIPAXXKHEHUH IO XUMUU ISl CPEHEN
mkoJe» M.; « HoBas Bonnay, 2022.

15. CoBpeMeHHbIE TEXHOJIOTMU B IIpOLIecCe MPENnoiaBaHusl XUMHUH / ABT. —



coct. C.B. Jlennebep, O.B. Kimtounukosa. — M.: 5 3a 3nanus, 2023. — 112c.

16. Ky3nenosa H.E., [llatanoB M.A. OGyueHre XuMUU Ha OCHOBE
MEXIMpPEAMETHON HHTEerpanuu: 8§ — 9 kiaccel: Y4eOHO-METOANYECKOE mocolue.
— M.: Benrana-I'pag, 2023. — 352 c.

IHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

http://www.chemnet.ru I'azeta «XuMus» ¥ caliT s yuuTens «5 uay Ha ypok
XUMHUU

http://him.1september.ru Equnas xomnekmus LIOP: [IpeameTHas KoJIEKIUsS
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE
skcniepuMenThl: Xxumusi. Komnekuust Poccniickoro o0uieo0pa3oBaTeabHOTo
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www eidos.ru/olymp/chemistry 3anumarenpHast XMMUS
http://classchem.narod.ru KouTpen — Xumus ais Bcex: yueOHO-
MH(OPMAIMOHHBINA CAUT

http://www. nanometer.ru OHnaiH-CrIpaBOYHUK XUMUYECKHUX 3JICMCHTOB
WebElements

http://webelements.narod.ru [MTonynspaas 6MOIMOTEKA XUMHUYECKUX
9JIEMEHTOB

http://n-t.ru/ri/ps Caiitr Alhimikov.net: yae6HbIe 1 ClipaBOYHBIEC MaTEPUAIIBI TTO
XUMHUHU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mwup xumumn
http://chemworld.narod.ru Caiit «BuptyaiipHas XuMuuecKkas IKoIa»
http://maratakm.narod.ru Caiit «Mup xumum»
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