MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUICKOM ®EJEPAIIIN
MUWHHUCTEPCTBO OBPA3OBAHUSA,HAYKH U MOJIOJAEXKHOM
MNOJUTUKHU KPACHOIJAPCKOI'O KPASL
YITIPABJIEHUE OBPAZOBAHUEM AJIIMUHUCTPALIUN MO
KYIEBCKHUHA PAMMOH
MAQOY COHI Ne20 umenu Musesckoro H.H.

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PykoBogurens MO 3amecturenb nupekropa  dupekrop MAOY COILI
ectecTBeHHO-HAay4YHbIXx 1 MAOQOY COILI Ne20 No20 mmenn MuiieBCKoro
OOLIECTBOBETUECKUX nMmenu Munesckoro H.M. H.HA.
JUCLUIIINH
Po3zman H.T'. [lynna H.A.

Teperenosa H.A. [Ipotokoin Nel ot «28» [IpoToko rmegaroru4eckoro
Tpotokon Nel oT «28» aBrycra 2024 r. cosera Nel ot «29» aBrycra
aBrycra 2024 r. 2024 r.

AJJAIITUPOBAHHAS PABOYASA ITPOI'PAMMA
(ID 1801611)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

st ooyuaromuxcs OB3 (3I1P) 8 — 9 kimaccos

x.Cpennue Uyoypkmu 2024



HOACHUTEJBHASA 3AIINCKA

AnantupoBaHHasi padodast nmporpamma Juist yuyamuxcsa ¢ OB3 (3I1P) cocrasnena,
KaK W CTaHJapTHas MporpaMMa IO XUMHUHU JJII YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHHs, Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHOI MPOTPaMMBbI OCHOBHOTO o0111ero oOpa3zoBaHusl,
npeacraBieHHpix B ®I'OC OO0, a Taxke Ha ocHOBE (enepalbHON pabodeit
MpOrpaMMbl BOCTIMTAHHMS W C y4€TOM KOHIICTIIIMHM TPETOJaBaHUus Y4eOHOTO
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opranu3aiusiax Poccuiickoit deneparum.
[Iporpamma paszpaborana ¢ ydetom pekomennanuii [IMIIk, cocraBieHHBIX IO
UTOTaM TICUXOJIOTO-MEJIUKO-TIeIarOTHYECKON TUarHoCcTUKU oOydaromuxcs ¢ OB3
(rpynmbt 311P). IIporpamma comepxut nuddepeHImpoBaHHble TpeOOBaHUS K
pe3yJabTaraM OCBOCHHMSI U YCIOBHS €€ pealu3aluu, O00ECIeYUBaIOIIUE
YAOBJIETBOPEHUE OOpa30BaTEIbHBIX MMOTPEOHOCTEH, YYalUXCA C 3aJepKKOU
MICUXUYECKOTO Pa3BUTHSL.

[Iporpamma mo xumun Ja€T MPEICTABICHHUE O IEIsX, OOIIeH CTpaTeTuu 00yICHNS,
BOCIIUTAHUS W Pa3BUTUS OOYyYaAIOMIUXCS CPEACTBAMH YYeOHOTO MpEaMETa,
yCTaHABIIMBAET 0O0s3aTeIbHOE TMPEAMETHOEC COJEp)KaHWe, MpeaycMaTpUBaeT
pacmpesieieHue ero Mo KiaccaM M CTPYKTypHpOBaHHME IO pas3feliaM U TeMaM
IpOrpaMMbl 110 XHMHH, OMNPEACIICT KOJMYSCTBECHHBIC U  KaYCCTBCHHBIC
XapaKTEPUCTUKU COJICPIKAHUS, PEKOMEHIYEMYIO ITOCIICIOBATEIIEHOCTD U3yUYCHHUS
XUMHH C YyYETOM MEXKIIPSIMETHBIX M BHYTPHIIPEAMETHBIX CBS3CH, JIOTUKA
y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarolIuXCs, OMpeaesseT
BO3MOYKHOCTH TpeIMeTa Ui peaju3alud TPeOOBaHUM K pe3yabTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTelbHONW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl, a TakKe TPEOOBAHUU K pe3yibTraraM OOydYeHHUS XMMHUU Ha YpOBHE
IeJed W3y4YeHHsl TMpeJAMeTa W OCHOBHBIX BHIOB y4eOHO-IIO3HABATEIHLHOU
NESATEeTLHOCTH 00YYaIOIIerocs 0 OCBOCHUIO yUeOHOTO COJIep KaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOM Uit (OPMHUPOBAHUS  MHPOBO33PEHUS
00y4YaroIerocsi, ero MpeJACTaBICHUI O MaTEepUATbHOM CIUHCTBE MUPA, BAKHYIO
poib UrparoT (GopMHEpyeMble XHUMHEH MPEACTABICHUS O B3aHMMOIPEBPAIICHHSIX
SHEPTUM U 00 DBOJIIOIMU BEIISCTB B MPHUPOJEC, O IMYTAX PEHICHHUS TI00ATBHBIX
npo0JieM YCTOWYMBOTO PAa3BUTHUSI UYEIOBEYECTBA — CBHIPHEBOM, YHEPTETUYCCKOM,
MUIIEBON U KOJOTUIECKON OE30IMacHOCTH, TPOOIIEM 3IpaBOOXpaHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET pean3aliyd BO3MOXKHOCTEH ISl CaMOpa3BUTUSI M (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 00MIel 1 PyHKIIMOHATBHON TPaMOTHOCTH;



BHOCHUT BKJIaJ B (hOPMHpOBAHHE MBINIJICHUS W TBOPYECKHX CIIOCOOHOCTEH
OoOy4aroluxcs, HaBBIKOB HUX CaMOCTOSTENbHOM Yy4eOHON JeITeThbHOCTH,
DKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MIOBCEIHEBHOM JKM3HHU, TaK U B NPOPECCUOHATBHON AESITENbHOCTH;

3HAKOMHUT CO CHEUM(PUKOM HAYyYHOTO MBIIUIEHHS], 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €UHCTBO IPHUPOIBI U YEIIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYaIOIINXCS;

CocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTUYECKOE
oOpa3oBaHue 00yJarOUUXCsl.

JlanHble HampaBlieHHsd B OOYYEHMHM XMMHUHM OOECIEUMBAIOTCA CIELH(PUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCA  MEAAarorM4ecKH
alaliTUPOBAHHBIM OTpa)KeHUEM 0a30BOM HayKU XMMHUH Ha OINpeNeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPTaHUYECKON XUMMUHU.

CrpykTypa coaepKaHHsl POrpaMMbl MO XUMHUHM CHOPMHUPOBaHA HAa OCHOBE
CUCTEMHOr0 moaxoaa K €€ m3ydeHuro. CopepraHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUI O XUMUYECKON
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
NIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

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

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JMCCOIMAIlMM BEUIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPHUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUMU OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXXKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHMe TMporpaMMbl IO XHMHUH  CIOCOOCTBYET  (DOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTMKE
€€ CHCTEMHOM MpHUPOJbl, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAHHUIO H
METO/JaM NO3HaHUs B Hayke. M3yueHue XMMHUM NPOUCXOOUT C MPHUBICYEHUEM



3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX alomuid MUpy,
«buosnorus. 5—7 ximacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOM HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKON
JEATEIBHOCTH 4YeJOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHUPOBAHUHM CHUCTEMBl XHUMHUYECKHUX
3HAHUN — BaXHEHIHNX (PAaKTOB, MOHATHN, 3aKOHOB M TEOPETUUCCKUX IMOTOKEHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIICHUH K HAyYHBIM METOJaM I[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUYECKUX PEaKIui, B (GOPMUPOBAHUU M PA3BUTHH ITO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JIEATEIIbHOCTH, OCBOEHHUU TIpaBWJI O€30MAaCHOrO0 OOpallleHHs C BEIIECTBAMHU B
TOBCEIHEBHOM JKU3HU.

[Ipy n3ydeHUH XMMHUHM Ha YPOBHE OCHOBHOTI'O OOIIETr0 0O0pa3oBaHMs BaXKHOE
3Ha4YCHUE MPUOOpENU TaKue 1eIH, KaK:

— (QopMmupoBaHUE HHTEIUICKTYIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CITOCOOHOM aJIalITHPOBATHCS K OBICTPO MEHSIOIITUMCS YCIOBHUSM JKH3HU,

—  HampaBJICHHOCTh  OOy4YeHHsS Ha  CHCTEMaTHYeCKOe IMPHUOOIICHUE
oOydJarommxcsi K CaMOCTOSATENIbHOW TO3HABATEIbHOM NESITEIBbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH,

— obecrieueHne YCI0BUM, CITIOCOOCTBYIONIUX MPHOOPETEHUIO 00yJarOIIIMHUCS
OMBITa Pa3HOOOPA3HOM JEATEIPHOCTH, IMO3HAHWS M CaMOIIO3HAHHUS, KIIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMM), MMEIOIIUX YHUBEpPCAJIbHOE 3HAUYEHUE s
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH W OIICHUBATH SBJICHUS
OKPY’>KAIOIIEro MHUpa, MCIOJIb3ysl 3HAHUS M OIbBIT, MOJTYYEHHbIC NMPU HU3yYCHUHU
XUMHUH, TPUMEHSATh HMX TMPU pPEUIeHUH MPoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOM IEATEIBHOCTH;

— ¢opmupoBaHHe y OOy4YalOIMMXCA TYMAHUCTHYECKUX OTHOIIICHUIA,
MOHMMAaHHUS IIEHHOCTH XHUMHUYSCKUX 3HAHUW JJI1 BBIPAOOTKH HKOJOTHYECKHU
11e71eco00pa3HOTO TOBEIECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJISIX
COXPAHEHMS CBOETO 37I0POBbS U OKPYKAIOILIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIsI ¥ HANPaBICHHOCTU MAIBHEUIIETO
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HEJIeIN0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHEe 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHU.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYJOW, MpaBuiIaMH paboThl B JabopaTtopun u
npuémMamMu oOpallieHus: ¢ JIabOpaTOpPHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMHCAHUE
(¢u3MUecKuX CBOMCTB O0O0pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEHOU MPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUI, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUeE, AUCTUWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  OINUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3jmeMeHT U mpocroe
BelecTBo. Haxoknenuwe kucimopoia B mpupoae, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT uM mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

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

dusnyeckue CcBoMcTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Knaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHMi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctu metamnoB H. H. bekerosa.
[TonydyeHune KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONPEJECICHHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOIOJCHUE
B3aUMOJCHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMozeicTBre Bojoposaa ¢ okcuaoM meau (II)
(BO3MO>XHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3zaumojeicTBusa okcupga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIICPUMEHTAIIBHBIX 33/1a4 N0 TeMe «BaxkHeWmme KiaacChl HEOPTaHUYECKUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIINHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYMIIaM U MEPUOJIaM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OkuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
FUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanuus, MNEePUOAUYHOCTh, HAOIIOJICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
M3MEpPEHUS, KOCMOC, TJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUi U HUX
COCMHEHUM B COOTBETCTBUU C TOJOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEII0BOMY 3(hdeKTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [ToHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusax. [lonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C Pa3JIMYHBIMH BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUH 00 3ICKTPOIUTHYCCKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3UYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMU KHCIOT, IIEJIOYEed W  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX peEakiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OOmast xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJ0o4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEWIIMe XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilicTBa cepbl. CepoBOIOPO, CTpoeHHUE, (PU3MUYECKUE U
XUMUYECKUe cBoMcTBa. OKCHIBI CEphl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnass kuciota, (Quanyueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInu,
JeKalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJTYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMyyeHHe U npuMenenue. Conu aMMOHUS,
uX (pU3NYECKUE U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEIU(PUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJOEMOB). Docdop,
ayoTpornuele Moaupukammuu ¢Gocdopa, u3MUECKHEe M XMMHUYECKHE CBOWCTBA.
Oxcup docdopa (V) u dochopHas kuciaora, Pu3ndecKkue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKUCIEHUSA.  YIJIEpoJd,  aJUIOTPOITHBIE
Moau(pUKalMKM, PpPAcIpOCTpaHeHWEe B MNpUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
s dekr. YronpHas KucaoTa U €€ coM, uX (PU3NUECKUe U XMMHYECKHUE CBOMCTBA,
noJiydeHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yroib, NPUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBojgax — U uxX
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBONCTBA, MOJIY4YEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITy, B IIPOMBIIUICHHOCTU. BakHeWIMe CTPOUTENbHbIE MaTEpHAIbl: KEPAMHMKA,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl Hu €€  COCQUHEHUSAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa o JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIE€HHON CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyabdat-
MOH U HaOJIOJeHUE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3HUYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX [POTEKAaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAaHNE BHUJIEOMATEPHUAIIOB), U3y4eHUe MoJieJen
KPUCTAUTMYECKUX peIIETOK anmMasza, Tpadura, dyiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U W3Y4YECHUE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IMPU3HAKOB MX IPOTEKAaHUs, O3HAKOMIIEHUE C
NPOAYKUMEH CHUJIMKATHON MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnojiokeHus B llepuomuueckol cucreme xumuuyeckux odiemeHtos [J[. .
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtaudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTasioB. [loHsTHe O KOppO3UM METaIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[[{enouHble METAJUIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJIECHHE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJToMUHUN: TI0J105)keHUE B [leproindecKkoil CucTeMe XUuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (HU3NYECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, TPOIECCA TOPEHHUS KEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HATpus, Kalus W Kajblusgd (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B TOBCEIHEBHOW JKM3HM 4YeJIOBEKAa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pelieHu# 3K0JI0THYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJIEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAHMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TElO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popManuer o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OSTOW Y4YEOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble i OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMM, CIPaBOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTHh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIHEACTBUN U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aTuyHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrtHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKXKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOIHONU CPEOou, ISl MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTAMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON Peakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaATh CYIIECTBEHHBIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieioBare/IbCKHue AeiCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NMPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTraHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nunopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, IMOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METObl U 3alpOChl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJBb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIM3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCHl (B XOA€ Juanora M (WJIM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh NPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  pPELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YeHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, PEUIAraeMble B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX peE3yabTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiiumu,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas J10Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBJICHUS (POopMys
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKLUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3juyaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynmna)», maibie u
OONbIIME TEPHUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpeIeIICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasl OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIeIOBaTh  NpaBWIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaIleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCJIOpPOJAA), HPUTOTOBICHHUIO
PAacCTBOPOB C ONPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondTaienH, METUIOPAHK U JPYTHUe).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKisi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJISIpHBI ~ 00BEM,  PACTBOP,  AJIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTKa, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHUS (HOpMYyT
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paziuuath TMOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «modouyHas
noarpynmna (b-rpymnma)», manbie u  OONbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MaJblX NEPUOJIOB U TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHUUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIMIOBOMY 3P (hEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHHS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKHE XHUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHbIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYECHUI0O WU COOMPaHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEILHON NIEATeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie 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 JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMudeckue 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 Bonopona.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¢
24 OCHOBHBIE KJ1aCChl 1 | | bubnuorexa [{OK

HCOPTaHUYCCKUX COeIUHEHUI

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
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue 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

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

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




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 | bubnmnoreka HOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
’ PYmHSL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume cBoiicTBa METAILIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnuorexa [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




IHHOYPOYHOE IINTAHUPOBAHHUE

SKJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTesibHbIE

padoThI padoThI
pecypcebl

[Ipenmer xumuu. Poiap XuMuu B )KU3HU

1 yenoseka. Tena u Bemectsa JI1.O. | bubnuorexa [JOK
«3yuenne Gpu3anIecKx CBOMCTB https://m.edsoo.ru/ff0d210c
caxapa u Cepbi».

) ITonsiTe 0 MeTO1aX MO3HAHUS B | bu6mmoreka [IOK
XUMUHA https://m.edsoo.ru/ff0d227¢e
ITpakTryeckas pabora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPUU U IPUEMBI | | bubnmnoreka [JOK
oOpareHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemiecTBa U cMecu. CriocoOsl

4 paznenenus cmeceit J1.O. «Pa3genenue | bu6mmoreka [JOK
CMECH, COCTOSIIEN U3 MOPOIIKOB https://m.edsoo.ru/ff0d26ca
Keje3a u CEPh»

[TpakTuueckas padorta Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [JOK
A ! (fa prMep hitps://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
b K
6 ATOMBI 1 MOJIEKYJIBI 1 nommorexa [0

https://m.edsoo.ru/ff0d2a6¢




3amemnienus, oomena) JI.O.

7 XUMHUYECKHUE IIEMEHTBI. 3HAKU bubnmoreka [JOK
(CUMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u C0KHBIEC BEIIECTBA bubmmorexa [IOK

p = https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJICKYJISIPHOE YUYCHHE bubmmorexa LIOK

YJAPHOC Y4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.

10 Xumuueckasi popmyna. BaneHTHOCT bubmorexa LIOK

pMyTa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB

1 OTHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10JIs1 XUMHYECKOIO bubmuorexa [JOK
3JIEMEHTA B COCJUHECHUU https://m.edsoo.ru/ff0d350c

13 KomnuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
du3nYecKre U XUMAYECKUE SBICHUS.

14 Xumnueckas peakius JI.O. «[Ipumeps bubnmnoreka [JOK
dbuzmdeckux sBneHuiy, «Ipumeps https://m.edsoo.ru/ff0d37fa
XAMHYECKUX PEAKIUI.

15 IIpu3Haky U ycia0BHs MIPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bu6mmorexa [IOK
XUMHYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienuns konmuaecTBa, MacChl

17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKHX brbmorexa HOK

tiecTBa no yp https:/m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamus XuMHIeCKUX peakiui
Puican pearti bubmuoreka [JOK
18 (coemuHeHuUs, pa3I0KEeHHS,

https://m.edsoo.ru/ff0d3f34




«PaznoxxeHne 0CHOBHOTO KapOoHaTa
meau (I)» JI.O. «Peakuus 3amenieHust
MEH JKEIe30M»

M. B. JIoMOHOCOB — y4Y€HBIN-

bu6mmoreka [IOK
19 sHIMKIoneauct. O000IIeHNE U
5 A o https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3allHs 3HAHHUI
20 Kontponbnas padota Nel o teme bubnnoreka [HOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. Cocras
21 Bo3ayxa. Kucnopon — snemMeHT u bubnmorexa LIOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nyecKkne U XMMUUECKIE CBOMCTBA
KUCIIOpoJa (peaKIi OKHCIICHHS,
22 o eHII;e) H((I))H}ITI/IC 00 oxcuaax JI.O bubmmorexa [OK
p ’ A e https://m.edsoo.ru/ff0d4614
«O3HakomiteHHe ¢ oOpaznamMu
OKCHJIOB)»
CriocoOpl MostydeHus KUCI0poia B
23 J1a0OpaTOpHH U MPOMBIIIICHHOCTH bubmorexa HOK
patop P ' https:/m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt xumuueckomn
24 peakIu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKLIUSIX
TommuBo (HeTh, YroJib U METAH).
25 3ar HSHeI-EPleq];OS a a, CIoCOOBI Zro bubmorexa HOK
P yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «ITonyuyenue u coOMpaHue KUCIOPOaa bubmorexa HOK
ya . P poa, https://m.edsoo.ru/ff0d4ae?2
M3y4YEeHHUE €ro CBOMCTBY
27 Bonopon — aneMmeHT u npocroe bubnuorexa [IOK




BelecTBO. Haxoxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0

dusnueckre U XUMUYECKHUE CBOMCTBA
Bojopoaa. [Ipumenenne Boopoaa

bu6mmoreka [IOK

28
J1.O. «B3aumopeiicTBre BOAOpOJa C https://m.edsoo.ru/ff0d4dd0
okcugom meau (II)
bu6mmoreka [IOK
2 I1
? OEFTHE © HEIOTax 1 cobix https://m.edsoo.ru/ff0d50d2
30 CriocoObl ToTy4eHHs1 BOAOPO/Ia B bubmuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «ITonydenue u cobupanue BoOpoIa bubmorexa LHOK
i . p ALOpOAa, https://m.edsoo.ru/ff0d4£42
W3Y4YEHHE €ro CBOMCTBY
3 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [JOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Breruncienusa o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmorexa HOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MM 00BEMY
Brruucnenus 00bEMOB ra3oB 0
34 ABHEHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B
35 du3nvecKkrue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 00 bubnuotexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbie
37 u HeHacmpeHHHIe3 aCTBOPBI bubmorexa HOK
B PAuTBOPEL https:/m.edsoo.ru/ff0d5b40
MaccoBas 1071 BEIIecTBa B pacTBOpe
18 IIpakTruyeckas padora Ne 5 o Teme bubnnorexa [JOK

«[IpuroroBieHne pacTBOpoB ¢

https://m.edsoo.ru/ff0d5eba




ONpeAcIEHHON MacCOBOU JTOIEN
pacTBOPEHHOTO BEILIECTBAY

39 KontponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 OKcupl: coCcTaB, KjIacCUpUKAI, bubmuorexa [JOK
HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX Y aM(OTEPHBIX bubmorexa [IOK

https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyyeHnue u XuMHUYECKUE CBOMCTBA
ocHoBanmii J1.O.Nel «CBoiicTBa
PacTBOPHUMBIX U HEPACTBOPUMBIX
ocHoBauwmi» JI1.O. Ne 2 «

43 B3anmoneiicTBue menoyei ¢ bu6mmoreka [IOK
kuciioramuy JI1.O. Ne 3 https://m.edsoo.ru/ff0d67ca
«B3anmoielicTBrE HEPACTBOPUMBIX
ocHoBaHwmii ¢ kucimoramm» JI.O. Ne 4
«Paznoxenne ruapoxcuaa meau (II)

MIpU HAarpEeBaHUHU.

44 Kucnotsr: cocras, knaccudukarms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

45 kucaot JI.O.Nel «JleiicTBHE KHCIIOT HA bubmuoreka [JOK
uaaukatope» JI.O. Ne 2 «OTHOMICHNE https://m.edsoo.ru/ffOdfee2
KHCJIOT K METaJlJIaM
Comnu (cpeanue): HOMEHKIIATypa,

46 cnoco((SLII) HOJ‘Iy‘—I)eHI/ISI, XI/IMI/ILIZEKI/IG bubmorexa [IOK

CBOMCTBA

https://m.edsoo.ru/00ad9474




[IpakTuyeckas padora Ne 6. Perenue
HKCHEPUMEHTAIBHBIX 33a4 110 TEME

bubmuorexa [JOK

47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 ['eneTnueckas CBsI3b MEXKIy KilaccaMu bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001IeHre U CHCTeMaTH3alus 3HAHUN
- t https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa [TOK
. P https://m.edsoo.ru/00ad%e1a
COCIMHEHU I
[lepBbie NOMBITKY KIaCCUPUKAITUN
bubmuorexa [JOK
51 XUMHUYECKUX 37IeMeHTOB. [loHsTre 0
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[lepuoanyueckuii 3aK0H U
bu6mmoreka [IOK
52 [leproanueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 Ilepuonasl, TPYIIIBL, TOATPYIIHE bubmorexa LHOK
p » TPYTITIEL, py https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
. bubnuorexa [JOK
55 aToMoB 35ieMeHToB [leproauueckoit
https://m.edsoo.ru/00adabbc
cuctemsl /[. 1. Mennaeneena
XapakTepucTuka XMMHYECKOTO
56 AJIEMEHTA TI0 €0 MOJIO0KEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue [lepuoauyeckoro 3akoHa bubnmoreka [JOK

JUISl pa3BUTUA HayKU U npakTuku. . M.

https://m.edsoo.ru/00ada96e




MenneneeB — y4€HBIM, IENATOT U
rpak1aHuH

DNEeKTPOOTPULIATEIBHOCTh ATOMOB

bu6mmoreka [IOK

>3 XHMquCKfIX SIICMEHTOB/ https://m.edsoo.ru/00adaab8

Bcepoccuiickas mpoBepouHas pabota
bu6mmoreka [IOK

> VonHas xuMmecKas cassb https://m.edsoo.ru/00adac34

60 KoBanentHas nossipHas XuMuueckas bubnnoreka [HOK
CBsI3b https://m.edsoo.ru/00adaab8

61 KoBasieHTHast HENoOsIpHAs XUMHUYECKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK

62 Creneip okucneHHA https://m.edsoo.ru/00adae28
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC
peakuuu. JI.O." ITpoBeneHue ONbITOB,

63 WUTIOCTPUPYIOIIUX [IPUMEPDI bubnuorexa [JOK
OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX https://m.edsoo.ru/00adb076
peakuuii (ropeHue, peakiuu
pasnoKeHus1, CoOeTMHeHus )"

64 OKucnauTeny U BOCCTAHOBUTEIIH bubmorexa HOK

https://m.edso0o0.ru/00adb076

65 KonTtponbHas pabora Ne4 o treme bubnnoreka [JOK
«CtpoeHne aroma. XUMUYECKas CBSA3b) https://m.edsoo.ru/00adb486

66 PesepBHblil ypok. O60611eH1E 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c

67 PesepBHelil ypok. O600611eH1E 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2

68 PezepBHblit ypok. O600111eHNE U bubmmoreka [IOK

CHCTeMaTHu3alus 3HaHUH

https://m.edsoo.ru/ff0d61c6




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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9 KUIIACC

KoaunyecTBO 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
Ilepnonnueckuit 3aK0H.
bubmuorexa [JOK
1 [Tepuoanueckas cucreMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB . 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUHU
. bubmuorexa [JOK
2 CBOMCTB XMMHUYECKHX AJIIECMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKO# CBSI3U U THUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHnue u yriayOneHue 3HaHu 1 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMuueckux 1 bu6mmoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
bu6mmoreka [IOK
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[TonsTHE O XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh | bu6mmorexa [IOK

XUMHYECKOMU PpCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

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




OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

xjiopa JIabopaTopHBIii OMBIT:

9
peakuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOIN
10 muccouuanyi. CUIbHBIE U Cl1a0bIe buGnnorexa LIOK
) https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
HoHnHbIe ypaBHEHHS peak Ui
1 Jlaboparopusbiit onbIT: Peakiumn bubnmoreka [JOK
o0OMeHa MEX/ly pacTBOpaMu https://m.edsoo.ru/00add448
AJICKTPOJIUTOB.
XHUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHU B CBETE IPEJCTaBICHUN bubmmorexa LHOK
pe https://m.cdsoo.ru/00add5d8
00 IIEKTPOIMTUICCKON AUCCOIUAIIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUN 00 bubnnorexa LIOK
pel . https://m.edsoo.ru/00add8b2
AICKTPOJIUTUYECKON JUCCOLHAIITT
14 IlonsTue o ruapoanse coje bubmiorexa LOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
IIpaktrueckast padora Ne 1.
16 «II))CH_IGHI/IC 3I<cnpe MMEHTAJIbHBIX bubmmorera [TOK
p https://m.edsoo.ru/00addbfa
3aJauy
KonTponbnas padorta Ne2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIINAIINI bubmmorexa LOK
p A THATH. https://m.edsoo.ru/00addec(
XUMHUYECKHE PEAKLIUU B pACTBOPaxX»
OO6m1ast XapaKTeprUCTHUKA TaJOTEHOB.
. bubmuorexa [JOK
18 XHUMUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2




BeITecHeHue ranoreHaMu Ipyr apyra
W3 PaCTBOPOB UX COCIMHEHUM.

Xnopooaopon. ConsiHasi KUCIIOTa,

bubmuorexa [JOK

19 XUMHUYECKHUE CBOKCTBA, ITOTYyYEHUE
> HOMYH ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITomydeHue cosTHOM KUCTOTHI bubmmorexa [IOK
yi B _ ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIM OQUH U3 bubnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
Haxoxnenue cepbl 1 €€ coeTuHeHU N
3 B IIpUpO/ie. XUMHUYECKHE CBOMCTBA bubnuoreka [IOK
cepbl. JIJaBopaTopHBIil OMBIT: https://m.edsoo.ru/00ade64a
O3HakoMJyIeHHEe ¢ 00pa3LaMu Cephl U
€€ MPUPOJHBIX COCTUHECHUM.
CepoBoJiopofi, cTpoeHHe, pU3nIecKue
24 1 XMMHUYECKHE CBOICTBA. bu6mmoreka [JOK
JlaGopatopuslii onbIT: KauecTBenHas https://m.edsoo.ru/00ade802
peaxuus Ha CylIb(pua- HOHBI.
Oxkcuapl cepbl. CepHasi KHCIIOTA,
(du3nUecKre U XUMHUYECKHE CBONCTBA,
N bubnmoreka [JOK
25 npuMeHenue. JIabopaTopHBIN OTIBIT:

Pacrnio3naBanue cynb(haT-uOHOB B
pacTBope.

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




XuMmudeckue pe€aKkuuu, JCKalue B
OCHOBC IIPOMBIIIJICHHOT'O crocoba
IMOJIYYCHU A CepHOﬁ KHCJIOTHI.

bu6mmoreka [IOK

26
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen Cpelibl COEAUHEHUSIMHU
cepsl

7 Brruucnenue MaccoBoi J0JIM BBIXO/1a bubmuorexa [JOK
MIPOAYKTa peakuuu https://m.edsoo.ru/00adec8a
OO01as xapakTeprcTUKa SJIEMEHTOB

73 VA-rpynisl. A30T, paclipoCTpaHEHHE bubnnoreka [JOK
B IIpHupoe, GU3NYECKue u https://m.edsoo.ru/00adeeab
XMMHYECKHE CBOMCTBA
AMMuak, ero ¢puznueckue u

. bubnuorexa [JOK
29 XUMHUYECKHUE CBOMCTBA, MOIYyYEHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «ITonydyeHne aMmmuaka, u3yueHue ero bubmorexa HOK
Y  TBYH https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ GpusndecKkue u bu6mmoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHUS B KAU€CTBE MUHEPATIbHBIX

32 oOpeHui. XuMHUUYECKOe bubmmorexa [JOK
yRo0p ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHHSIMU a30Ta
®ochop. Oxeun pochopa (V) u

bop docopa (V) bubnmoreka [JOK
33 dbocdopHas kucnora, pusndeckue u

XMMHYECKHE CBOMCTBA, MOJTyYCHUE

https://m.edsoo.ru/00adf68a




Hcnons3zoBanue pocdartoB B kKauecTBe
MUHEPAIbHBIX YA0OpEHHHA.

bu6mmoreka [IOK

34 3arpsisHEHUE TPUPOIHON Cpeb https://m.edsoo.ru/00adfc20
docharamu
VYrnepoa, pacupocTpaHEeHHUE B
35 npnpiz[e, E)I/IBI/II‘)IGCKII)/IC U XMMHYECKHE bubmorexa HOK
. https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHUE CBOKCTBA.
DKoJoru4eckue npooIemsl,
CBsA3aHHBIE ¢ oKkcuaoM yriepoaa (IV)
36 JlaGopaTopHbIii OIBIT: l}jlrpo;)eﬂeﬂile bubmmorexa [TOK
. https://m.edsoo.ru/00adfebe
Ka4eCTBEHHOM peakluu Ha
yrIIeKUCTbIi Ta3. JlabopaTopHbIi
onbIT: KauecTBeHHas peakuus Ha
KapOOHAT-UOHBI.
. bubnuotexa [JOK
37 YTOLHAS KHCIOTA 1 €€ COTIi https://m.edsoo.ru/00ae006c
[Tpaktrueckas padota Ne 4 o Teme
18 "[losrydeHue yrieKuciioro rasa. bubnnoreka [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢e
noH"
[TepBoHavasbHBIC TOHATHUS 00
39 OpPraHWYECKHX BEHIECTBAX KaK O Bubmmorexa LHOK
https://m.edsoo.ru/00ae054e
COEMHEHHUSX YIIIepoia
. bubnmoreka [JOK
40 Kpemnii i ero coeauHerms https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padbora Ne 5. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

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




«Baxuelnme HeMeTauIbl U UX
COETUHEHUS

KontponbHas padota Ne3 no teme

bubmuorexa [JOK

42 «BaskHelmue HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJLJIOB.
MerTtandueckast CBSI3b U
bu6mmoreka [IOK
43 MeTaJInYecKas KpucTaaIndeckas
. . https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
MeTajuioB. JJaGopaTOpHBIN OTIBIT:
W3zyuenmne o0Opas3ioB METAIOB
XHUMHYECKHE CBOMCTBA METAJJIOB.
. bubnuorexa [JOK
44 DNEeKTPOXUMUYECKUN P
. https://m.edsoo.ru/00aecl 156
HanpsH>KEHUHA METaJIIOB
OO6mme crmocoOb! MOTyYeHUs
MmertauioB. CrraBel. BelunciieHus 1mo
45 aBHEHHUSIM XUMHUYECKUX peaKIuil bubmmorera [TOK
yp p ’ https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
puMecu
46 IlonsaTue o Koppo3uu METAIIIOB bubmmorera [TOK
PP https://m.edsoo.ru/00ac1278
bubnuoreka IIOK
47 [IlenounbIe MeTAILTBI 1
https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3EMENBHBIE METAILITBI — bubnuotexa [JOK

KabIIUM U Maraui

https://m.edsoo.ru/00ael5e8




Baxueiinime coefMHEHNUA KaJIbIUA
Jlaboparopusiit onbiT: O3HAKOMIIEHUE

bu6mmoreka [JOK

50 CO CBOMCTBaMH U
https://m.edsoo.ru/00ael5e8
B3aMMOITPEBPALICHUSAMHI KapOOHATOB
Y TUAPOKApOOHATOB.
51 O0001IeHrEe U cUCTEMaTU3 AU
3HAHUH
57 JKécTkocThb BOMBI H CIIOCOOEI €€ bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOMEI €€ bubmmorexa LHOK
" https://m.edsoo.ru/00aelaed
YCTpaHECHHS
bu6mmoreka [IOK
54 AmnroMunuii
https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOWCTBA OKCHA U
ruapokcuaa JJabopaTOpHBIHA ONBIT:
55 HOJf €HHUE TUJ orl)ccn I; ATFOMUHUS U bubmorexa LHOK
v . P A https://m.edsoo.ru/00aelc64
B3aHMOJICHCTBHE €TI0 ¢ KUCIOTaMU B
IeJ049aMHu
bu6mmoreka [IOK
56 Keneso
https://m.edsoo.ru/00ac1d86
57 Oxcuibl, TUIIPOKCUIBI U COJIU XKeme3a bubnuorexa [JOK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
53 O0o001IeHNEe U CHCTEMATH3ALIHS
3HAaHUH
ITpakTuyeckas padora Ne 7. Pemenue
bu6mmoreka [IOK
59 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME

«Baxxaelnme MeTauibl U UX

https://m.edsoo.ru/00ae3de8




COETUHEHUS»
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEaKIIHid, €ClIi OJIUH U3
60 peareHTOB J1aH B U30BITKE WIIN 1 bubmuorexa [JOK
COJIEPKUT NpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJIa MPOAYKTA
peakiuu
61 O0001IeHrEe U cUCTEMaTU3 AU |
3HAHUU
2 O06o01IeHre U cHCTeMaTH3aIus !
3HaHUI
KonTponbnas pabota Ne4 mo teme
63 «Baxuenme MeTauibl 1 UX 1 1
COCJIUHECHHU S
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnuorexa [JOK
OKpPY KaroLlEen Cpeabl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B pemieHnn | bubnnorexka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U | bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00aec0dOa
67 PezepBHblit ypok. O6o011eHNE U | bubmmorexa [IOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O606111eH1E U 1 bubnnoreka [JOK
cUCTEMAaTH3aInsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»
* Xumusi, 9 kiace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

PaGouas terpazas. 8, 9 kiaccel. ABTop: ['abpycesa H. U.- 3agaunuk ¢
«moOMOIIHUKOMY. 8-9 knaccel. ABTopsl: ['apa H.H., I'abpycesa H.U.-
Junaktnueckuit marepuain. 8-9 knaccel. ABTop: Pyasutuc I'.E.- DnekTponHoe

nocobue «Buneonemonctparumny. 9 knacc.- [locobue ns yuurens. 8, 9 kiacchl.

Astop: I'apa H.H.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubnuoteka nudposoro oopazonarenbHoro koHteHTa (L{OK)
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