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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIUU MPENOJaBaHUs y4€OHOTO MpeaMeTa « XUMUsDH)
B 00pa3oBarteNbHbIX opranu3aiusix Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu na€T MPECTaBICHUE O LENAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXxcCs, OMNpPEAeNSeT BO3MOXXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTEIIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOW JEATEbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poib urparot GopMUpPYEMbIE XUMHEW MPEACTaBICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MTUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel 1 (PYHKIITMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOpMUpOBAHME MBINUICHUS U TBOPYECKHX CIOCOOHOCTEH
OOydJarommMxcsi, HABBIKOB WX CAMOCTOSITENHHOW  Y4EOHOUW  JIESITEIBbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEIbCKUX YMEHUW, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCUOHATILHOMN €SI TEIbHOCTH;



3HaKOMUT CO CHEeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIs1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SABJIIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOMINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHple HampaBlieHUs B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHu4YeCKON XUMHUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCA U3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0€ H3THU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHMs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

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

— YY4EHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW AUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBINONHAS (GYHKIUM OOBSICHEHHS € MPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IMPAKTUUYECKOIO MNPUMEHEHUS U MOJYYCHUS
M3Yy4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUUYECKON COCTABIIAIOLICH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEeMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid Mupy,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHYECKOM HAayKHd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.



3amaga y4eOHOTO TpeaMeTa COCTOMT B (OPMUPOBAHHHM CHCTEMBI XHMHYECKHX
3HAHUN — BaXHEHHNX (PaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX IOTOKEHUH,
JOCTYIIHBIX OO0OOIIEHHII MHPOBO33PEHUYECKOIO XapaKTepa, s3bIKa HAyKd, B
OpUOOIIEHMM K HAy4YHbIM METOJaM I[IO3HAHWS TPU U3YYCHUM BEIIECTB W
XUMUYECKUX peakiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30IacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHUE NMPUOOPENU TAKUE LI, KaK:

— (dopmMupoBaHHE HHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHM KU3HU;

— HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
oOyyaromuxcs K CaMOCTOSITENbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMW), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ((opmupoBanue oOmeNd (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YyUYECHHU
XUMHUH, TPUMEHSTh HMX TpPH pElIeHUHu Tpo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
11e71eco00pa3HOTO TOBEJICHUSI B OBITY W TPYIOBOM JACATEILHOCTH B LEJSIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAOLIEH NPUPOTHOM CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHwUs.

OO1iee 4YMCIO YacoB, OTBEACHHBIX JJIsi HU3YYEHUS XMMHH Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaiisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YETOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcHTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
bu3MUecKuXx CBOMCTB 0O0pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CMOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKHU IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJIENel MOJIeKYI
(ILIapOCTEPKHEBBIX ).

Baxkueiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoia B mpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCIOpoJa B JIA0OpaTOpuM H MPOMBINIIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — ayIoTporHas MOIU(UKALNS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MaPHUKOBOIO0 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxyyeHust. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

Odusnueckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpEIL
HacpileHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJI€ U B KU3HU 4deloBeKka. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpupoaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  coieoOpasywmiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBa OKCHUJIOB. [losrydueHrne OKCHIO0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctu mertamoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONPEIECICHHUE CONEPKaHUsI KUCIOPOAa B BO3AYyX€, MOJyUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHWE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojoposa ¢ okcugom meau (II)
(BO3MOXXHO HUCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIIOJB30BAaHHUE BHEOMATEpPUAJIOB),



UCCJEeI0BaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PAa3JIUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTMM W3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTUHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aTroMoB. XHMHYECKasi CBA3b.
OKHCANTETbHO-BOCCTAHOBUTEILHbIE PEAKINHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XMMAYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas U JJIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ou3nueckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IMEPHUOAA U
IPYIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. Dnektponsl. CtpoeHne
AJIEKTPOHHBIX  000JI0OUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajnieHTHass (TOJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
rUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, IMPOBEIAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mescnpeomemmnuie ceasu



Peanmnszannst MeXNpEeAMETHBIX CBSA3€M NPH W3YyYEHMM XMMHMH B 8 Kjacce
OCYILIECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuduKaus, TMepPUOINIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsi/i, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalus, Kalablusi H WX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIA KPUCTAJUIMYECKOW PEHIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanys XuMAYeCKUX Peakivii o pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusax. [lonsatue o xkaranuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIUid C UCIOJb30BAaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMAIIMHN. DIAEKTPOJIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIE YypaBHeHUs peakiui. CBoICTBa KHUCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUMAIMU KHCJIOT, WIEJI0YE H COJeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaNIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHme oOcajaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropenue, peakiuu pasfioKeHUs, COSCTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepucTtuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa NpUMEpPE  XJIopa
(B3aMMOJEICTBHE C METa/llaMH, HEMETajulaMH, WIeJ0o4YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, MpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJOPUIbl U UX
Hax0XJICHUE B MPUPOJIE.

Ob6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PUBHUECKHE U
XUMUUYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kmciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHUCIOT W chenupuieckne). XHUMHUYECKHE PEaKIlnu,
JeXaluMe B OCHOBE IPOMBIIIJIEHHOTO CHOco0a MOJYYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cyibdar-uon. Haxoxnenue cepol U €€ coeAUHEHHN B mpupojie. XUMUUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIIEHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
bu3ngecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCcKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3MYECKUEe U XUMHUYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U Clenu(puyecKue).
Hcnonb30BaHWEe HUTPATOB U COJIEM aMMOHMSI B KAyeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKalolel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOWMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIeCKUe U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrtepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoictBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriiepojaa, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMUCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO TMOTEIVICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NIECKUe U XUMHUYCCKHE CBONCTBA,
noiayyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHaUaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, STUJICH, alleTHICH, 3TaHOJI, TJIMIIEPUH, YKCYCHas KUCIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEPTH),
MPOAYKTHl UX TepepaboTku (OCH3WH), UX POJb B OBITY W NPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcusie kpemausi (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelIne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEeMEHT, OETOH, kene300eToH. [IpobremMpl 6€30macHOr0 KCIOIb30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)xkaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAECOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHUATIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaKIMK Ha Cyab(dar-
UMOH U HaOJIO[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HMX CcOeOUHEHUH (BO3MOXKXHO HCHOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POCHOPHBIX yIOOpEHUM, MOTyUCHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe MPU3HAKOB
YX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3Y4YCHHE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHEe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEJCHHE KaueCTBEHHBIX peakiuil Ha KapOoHaT U
CUJIMKAT-UOHBl W W3YYECHHE IPU3HAKOB UX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PEIICHUE 3KCIIEPUMEHTANIbHBIX
3aza4 1o reme «BakHelIe HeMeTaluIbl M UX COSIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO1rast XxapakTepuCTUKa XMMHUUECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MeHnpneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaJUIOB. MeTtaundeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKUH  pAX
HaMpsHKEeHUN MeTauoB. OU3nyeckue U XMMUYECKHUe CBOMCTBAa MeTaiuioB. OO0mue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounsie meTambl: nonoxeHue B llepuognyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U



TUJIPOKCUIBl HaTpusi W Kanuda. [IpuMeHeHHWe IIeNOYHBIX METavIOB W HX
COCIUHCHUM.

[[lenoyno3emenbpHbIE METAUIBI MarHMid W KalbLMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxOXJIeHUE B pupoae. PU3n4YecKne 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilive coequHEHHUs KalblUs (OKCHUIl, TUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ10)keHue B [leproindeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaOGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1Mo TeMe «Baxueimue
METaJUIbl U UX COCTUHECHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuasnibl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).



Mescnpeomemmunie ceasu

Peanmusanuss MeXNpeIMETHBIX CBs3€W IpU W3YYEHHMM XMMHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIH (PaKT, THIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAJHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IUHULBI W3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBIC TMOPOJIHI,
M10JIE3HbIE UCKOIaeMbl€, TOTIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsT XMMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMU U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOIr0 BOCTIMTAHMSL:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHS 3HAYECHUS XUMHYECKOM HAyKH B KUA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JAOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpoOLIECCE€ 3TOM yueOHOW MeATeTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XWUMHYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyIbTYpPbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYCHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YEHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOUIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpallleHud ¢
XUMHUYECKMMH BEIIECTBAMH B OBITY U PEabHOM KU3HU;

S) TPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIAOBON JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHMS TNPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6) PK0JIOTrHYECKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble TPU M3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEOU, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIOOAJBLHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeH UX PEIICHUS MOCPEICTBOM METOJOB XUMMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbLHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3YJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIIECHAYYHBIC TMOHATHS (3aKOH, TEOpHs,
TIPUHITUI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
UCITOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (TT03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/ACIBbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE pacCyXJeHUs (MHIYKTHUBHBIC, JCTYKTUBHbBIC, 110 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATh B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI 3JIEMEHTA), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHUYECKOW PEaKIUU — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJICTABICHUI BBISBIATh U XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETCHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3aMPOCHl MPU MOUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX I BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh UCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JINUYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANIbHYIO (hOpMY MpezcTaBiieHuss HHPOPMAINHA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmmamu,
apyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBATh B IIpolecce Yy4yeOHOHl u
UCCIIEIOBATENBCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM HPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyliecTBy  oOcyXmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHS PEI0KEHHOM 3a1a4H;

YMEHUSl  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpPHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyXeHns, oOMEH MHEHHUSIMH, «MO3TOBbI€ LITYpMbD», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISTh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM QJITOPUTM JCUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YUYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIB30BAaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBui, crnenuduueckre Ui TOpeaMETHOM oOnactu  «XUMUS», BHJbI
JEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO  3HAHUS, €ro  HWHTEpIpETalUu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMEHa, IK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHILIEHTPAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHS MPU OMMCAHUU BEIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «nobdouHas noarpymnmna (b-rpynmna)», mManbsie u
OOJBIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa, 001Iee 9uciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTEeMaTHU3alUIo, KiIacCU(PUKAIHIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClieoBaTh  NpaBWJIaM  TOJB30BAHUS  XUMHUYECKOM  MOCYyAOW |
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C ONPEACIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00yueHus B 9 kJjiacce npeaIMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYECKasi CBsI3b, TEIIOBOU 3(PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAcTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKUuH, MPEIeSIbHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlieHUS (Gopmyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIINM;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, MOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUSX, 3apsAJl MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIHUCHIBATH W XapaKTepHU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoi CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
pazinuath MOHATHUS «rJ1aBHas moarpynmna (A-rpynmna)» u «moOouyHast
noarpymnmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAMYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO OJJICKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npezenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUEe peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, N0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOIUTUYECKOW JIMUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIC YPAaBHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMHU 1O BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEHIESCTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUII-,
uonua-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb

11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnoreka [HOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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

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




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynimsl. A30T, pochop u ux 7 1 brbmmorexa [TOK
' pyIHaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' . TPYIHBL. POt https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/sIbI M HX COeTUHEHU S

. bubnuorexa [JOK
31 Obume caoiicTsa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.cdsoo.ru/Tf4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuiia paboTs
" bubnuorexa [JOK
3 B 1aboparopuu U IpUEMBI 0OpaIICHHSI C 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM)

4 Yucrelie BemecTBa 1 cMecu. CiocoObl | bubmuorexa [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 bubmorexa HOK

p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
b K

6 ATOMBI 1 MOJIEKYJIBI 1 nommorexa 110

https://m.edsoo.ru/ff0d2a6c¢

7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) | bu6mmoreka [IOK
XUMHYECKUX BIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorera [JOK

p . https://m.edsoo.ru/ff0d2a6¢c
bu6mmorexa [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1

https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 bubmuorexa [JOK




Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX IJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Mousb. MossipHast bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHY€ECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Boeluucnenus konudecTBa, Macchl BELIECTBA 110 bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMUuecKuX peakiuii
18 (coe I/IHq;HI/ISIH a3JI0KEHUS 3a1\IZe CHUS Bubmmorexa LHOK
A P > SAMEHIEHIT, https://m.edsoo.ny/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukKoneauct. O6o0eHNe 1 bubmmorexa [IOK
H et Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHUH
20 Konrtponsnas padora Nel mo teme «Bemecta bubnnorexka [JOK
U XUMHUYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kncn}(;xo — BIIEMEHT U IPOCTOE BE y;(CTBO bubmorexa HOK
pol P HHECTEO- https://m.edsoo.ru/f0d448e
O30H
22 du3nyecKre 1 XMMUYECKHe CBOMCTBA bu6mmorexa [IOK




KHCII0po/ia (peakIuK OKUCIICHHS, TOPCHHE).
ITonsaTHE 00 OKCUIAX

CriocoOsl MosTy4eHus KUCIopoia B

https://m.edsoo.ru/ff0d4614

23 J1a00paTOpHH U MPOMBIIIIEHHOCTH bubmorexa [IOK
parop P ‘ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TermmoBoit 2 hHEKT XUMHUUESCKON PEaKITNH,
24 MMOHSATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmorexa [IOK
P P : https://m.eds00.ru/ff0d4790
9K30- U SHJOTCPMUUYECKHUX PEAKIIHIX
TomnmuBo (HedTh, YroJib U METaH).
25 3ar $I3H€I§I/Ie(1];03 a a, CII0COOBI Zro bubmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonydueHnne u coOupanue KUcliopoja bubmorexa [IOK
ya . p poa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Bonopoa — »anemMeHT u nmpocToe BEIieCcTBO. bubnuorexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 Ilo € 0 KHCJIOTax 1 CO
TUITHE © IHETOTAX 1 COTLIX https:/m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme
31 «ITonyuyenne u coOnpaHue BOAOPOIa bubmorexa [TOK
i oHp AOPOAE, hitps://m.edsoo.ru/ff0d4f42
M3y4YeHHUE €ro CBOMCTBY
bubmuorexa [JOK
32 MonspHeblii 006EM Ta30B. 3aKoH ABOraapo
p AP https://m.edsoo.ru/ff0d542e¢
33 Breruucnenus o00bEMa, KOJIUYECTBA BEIECTBA bubmuorexa [JOK




rasa o ero U3BECTHOMY KOJIHYECTBY
BEIIECTBA WIIN 00BEMY

Boruncnenust 006EMOB ra3oB M0 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX buGnnorexa LIOK
peartui Ha https://m.edso0o.ru/ff0d5708
OTHOILIIEHUN Ta30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIEI buGnnorexa LIOK
A https://m.edsoo.ru/ff0d587a
bu6mmorexa [IOK
36 CocraB ocHoBauuii. [Tousarue 00 nHAUKATOpaAX
A p https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputesns. HachieHHbIe 1
37 HEHAaCBIII[EHHBIE pacTBOPLL. MaccoBast 101 bubmmorexa LHOK
. p PRI A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «[IpuroroBieHre pacTBOPOB C ONPEACIEHHON bubmmorexa LHOK
P o . P p pedt https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKaIus, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubnmorera [TOK
’ p hitps:/m.edsoo.ru/ff0d664e
OKCHUIIOB
4 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bubmuotexa [JOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne u XUMHYECKUE CBOWCTBA bubmuoreka [IOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




bu6mmoreka [IOK

45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIOT
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
IIOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJIUHEHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilaccaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI &
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
KJIaCChl HEOPraHUYECKUX COCAUHEHMIT" https://m.edsoo.ru/00ad9e1la
[TepBbie TOMBITKY KIACCHPUKAITUN
bu6mmoreka [JOK
51 XMMHYECKUX 371eMEHTOB. [loHsATHE O rpymmax
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
bu6nmoreka [JOK
52 cucTeMa XMMU4Yeckux anemeHToB /1. U.
https://m.edsoo.ru/00ada52¢c
Menneneena
53 [lepuoasl, TpyImsl, TOATPYIIILI bubmorexa LOK
P > TPYTIIB, py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmuorexa [JOK
H3oTomm! https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 anemeHToB lleproanueckoit cucrems! J[. U brbmorexa HOK
P o https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepuCTUKAa XUMHYECKOTO JIEMEHTA 110 bubnuotexa [JOK




ero noJjioxkeHuto B [lepuonuueckoit cucreme
. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

https://m.edsoo.ru/00ada824

bubmuorexa [JOK

57 a3BUTHUS HAyKU U npakTuku. . W. 1
i/[eHz[eJIeeB y_K yqéHII),II‘/'I, neﬂarﬂor 1 rpasK A https://m.edsoo.ru/00ada96e
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHUUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
> HomHas Xuuieckas cosb ! https://m.edsogru/OOadacM
60 KoBaneHntHast nosnsipHasi XUMHYECKasi CBA3b 1 bubmmorexa [OK
https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XUMUYECKas CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab9
6 | Creneas oxenerns ! it a2
63 OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 bubmorexa HOK
https://m.edso0o0.ru/00adb076
bubmuorexa [JOK
64 OKuCIUTENN U BOCCTAHOBUTEIIH 1 https://m.edsogru/OOa db076
65 KontponsHas padora Ne4 o reme «CtpoeHue | bubnuoreka [IOK
aToMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O600611eH1E 1 1 bubmuoreka [IOK
cUCTEeMaTH3aInsI 3HaHUHN https://m.edsoo.ru/00ad9cb2
63 PezepBHblit ypok. O6o011eHNE 1 | bubnuoreka [IOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnusie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
Ilepuonuueckuii 3akoH. [lepuoauueckas
1 c f eMa ec aJe z oB /. 1 1 bubmorexa HOK
HcTeMa XMMHUYECKUX anemeHToB []. U.
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B HU3MEHECHUHU CBOWUCTB
2 P " 1 bubmuoreka [{OK
XHMHYECKUX AJICMEHTOB MEPBBIX TPEX
PERIX TP https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Krnaccudukanusa u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKO# CBSI3U U THUIIBI | bubnunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriay0neHue 3HaHu 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUECKUX peakIii Mo | bu6nunorexa LIOK
pa3IMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOUN peaKiIvu.
7 1 P P | bu6mmoreka IIOK
OHSITHE O TOMOTE€HHBIX U IeTePOTe€HHBIX
p https://m.edsoo.ru/00adbe9a
peakuusx
[TonsTHE O XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh | but6mmoreka [IOK

XUMHYECKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

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




OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmmoreka [IOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIE U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMoHnuble ypaBHEHHUS peaKIInil bubmorexa HOK

P peart https:/m.eds00.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT ¥ OCHOBAHUH
12 B CBETE IIPEICTABICHUN 00 bubmorexa HOK
P ! https://m.edsoo.ru/00add5d8
AICKTPOJUTHYECKON JTUCCOIHAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 NpeACTaBIEHUI 00 DJIEKTPOIUTHYECKON bubmmorexa [IOK
pel P https://m.edso0.ru/00add8b2
IHUCCOLMAIIAN
14 ITonsaTHe o THAPOIN3E COJICH bubmorexa HOK
AP https://m.eds00.ru/00add9d4
bubnunoreka LIOK
15 O000111eHIE U CHCTEMATH3aIlUs 3HAHUH
= H https:/m.eds00.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmuoreka [IOK
DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponbHas pabota Ne2 o reme

17 «DIIEKTPOIUTHYECKAS JUCCOIINALINS bubmmorexa [IOK

p a HHALHA. https://m.edsoo.ru/00addecO
XHWMHMUYECKHUE PEAKIIUU B PACTBOPAX)»

18 OO1m1ast XxapaKTepUCTHKA raJIOreHOB. bubnmnoreka HOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, IMTOTYUCHHE bubmorexa HOK

’ ya ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubmuoteka [IOK

«IlonydeHne ConsTHOM KUCIOTHI, U3y4YEHHE €€

https://m.edsoo.ru/00ade348




CBOICTBY»

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

21 €aKI1il, eclIi OJUH U3 PEarcHTOB JaH B buGnuorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
H30BITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubnmnoreka HOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoncp €HUe cepbl Hq:aé coe I/IHeII){I/H‘/’I B bubmmorexa [JOK
& p fl https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
’5 Oxcunet cepbl. CepHas KHCIIOTa, (PU3HUSCKUC bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKllny, JIekKallle B OCHOBE
26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS bubnuoreka [IOK
CEPHOU KUCIOTHI. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen Cpe/ibl COEUHEHUSIMU CEPbI
7 Brruncrnenne MaccoBoi 101 BbIXO/a bubnuoreka [{OK
MPOAYyKTa peaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3J1eMeHTOB VA-
28 TPYIIIIBI zAiOT pacn OCTpPaHEHHUE B IPUPOJIE brbmmorexa [TOK
PYTTIBL » pactpoctp B pHpOAE, https://m.edsoo.ru/00adeea6d
¢bu3nyecKkre U XUMHUYEeCKHe CBOWCTBA
79 AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe bu6muoreka [JOK
CBOWCTBA, MOJIyYE€HHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTruyeckas padora Ne 3 o Teme
30 «[Tonmyuenne ammuaka, u3y4eHHE €ro bubmmorexa [IOK
S 1 https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas kuciora, e€ GusndeckKue u bubnmnorexa [JOK




XHMHYECKHE CBOMCTBA

Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YA0OpEHUH.

https://m.edsoo.ru/00adf306

bubnunorexa LIOK

32
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIIEH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHHUSIMU a30Ta
dochop. Oxeun dpocdopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
7 https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpAJIbHBIX YI0OpEeHU. 3arpsi3HeHne bubmmorexa [IOK
p . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
¢du3nveckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpusndeckue u
36 XMMHUYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnnorexa [IOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJIepoa https://m.edsoo.ru/00adfebe
Iv)
bu6mmoreka IIOK
37 YronbHasg KUCIIOTa U €€ COU
https://m.edsoo.ru/00ac006¢
[TpakTruyeckas pabora Ne 4 o Teme
38 "[TonyueHue yriaekucioro rasa brbmmorexa [TOK
ya yr ) " https://m.edsoo.ru/00ac027¢e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX bubnuoteka [JOK
BELLECTBAX KaK O COEAUHEHUAX yriiepoaa https://m.edsoo.ru/00ae054¢e
but6mmoreka [IOK
40 Kpemuuii u ero coeguHeHus
P A https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padbora Ne 5. Pemenue bubmuotexa [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME

https://m.edsoo.ru/00ae0bf2




«BaxkHel e HeMeTaIbl U UX COCOAUHECHUA»

KonTtponsHas padora Ne3 o reme

bubnunorexa LIOK

42 .

«Baxuelnme HeMeTaUIbl U UX COEIUHEHUS) https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJJIOB. MeTajuinyeckas bubnuorexa [JOK
CBA3b U METAJUIMYECKAS KPUCTAININYECKAs https://m.edsoo.ru/00ae103e
pemi€Tka. PU3HYECKUE CBOWCTBA METAJLIOB
XUMHYECKHE CBONCTBA METAJITIOB.

. N bubmuoreka [{OK
44 DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN
https://m.edsoo.ru/00ael156
METaJIJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubnuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH

bubnuoreka [{OK

46 ITonsATHE O KOPPO3UH METAILIOB
https://m.edsoo.ru/00ae1278
bubnuoreka [{OK

47 [llenounple MeTaIITBI s

https://m.edsoo.ru/00aec14b2
bu6nunorexa LIOK

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

https://m.edsoo.ru/00ae14b2
49 [llenouyHO3eMeTbHBIC METAIUIBI — KAJTBITHUI 1 bubnuoreka [{OK
MarHui https://m.edsoo.ru/00ac15e8
. bubmuoreka [JOK
50 Baxnenmue coeuHeHNs KaJbITUsS
https://m.edsoo.ru/00ael5e8
51 O06o01IeHre 1 cucTeMaTr3aIis 3HaHHHA
N N but6mmoreka [IOK

52 XKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 1

https://m.edsoo.ru/00ae1886

53 [TpakTuueckas padora Ne 6 mo Teme bubnmnorexa [JOK




"YKEcTKOCTh BOABI M METO/BI €€ yCTpaHEHHUS "

https://m.edsoo.ru/00aelae8

bubnunorexa LIOK
54 AJIFOMUHHI
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
56 XKeneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuipokcu sl u conu xenesa (1) u bubnmorexa [JOK
xemnesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
bubnunoreka LIOK
59 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
. https://m.edsoo.ru/00ae3de8
«BaxxHel1e MeTaibl U UX COSTUHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 i36HTKe WU COJIE )KI/ITII)'I HUMECH bubnmorexa OK
p . p ' https://m.edsoo.ru/00ae1750
Brruucnenust MaccoBoil 107U BbIXOJa
MPOAYKTa PEaKI1
61 O06001eHre U cucTeMaTr3aIs 3HaHUA
2 KonTtponbHas pabora Ne4 o reme
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHMSI
63 BemecTsa 1 maTepuansl B TOBCEITHEBHOM bu6mmoreka IIOK
JKU3HHU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMen bubnmnoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B pelieHnH SKOJIOTHUECKUX bubmuorexa [IOK
npobem https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6001IeHNE U bubnmnoreka [JOK




cucremMarusanuia 3HaHHUHI

https://m.edsoo.ru/00ae0d0Oa

67 PezepHblit ypok. O6001eHue 1 | Bbu6mmotexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6o01eHue u | bubnuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe 0011eCTBO
«3natensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO

«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

["apa H.H. Xumus. Ypoku B 8 kiacce. — nocodue ajst yuurens. — M.
[Ipocsenienne

["apa H.H. Xumusa. Ypoku B 9 kiacce. — nocodue aiust yunrens. — M.
[Ipoceemenune

Paneukuit A.M. Jlugaktuueckuii MmaTepuai mo XxuMuu 8-9 kinaccol. — M.

[Ipocsemenune

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

resh.edu.ru
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