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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBe (enepanpHOl pabodeil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh W3YYEHHUS] XUMHH C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMs, a TaKKe TPEOOBAaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYKUT OCHOBOM [Uisi (OPMHUPOBAHMSI MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KyJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIQJ] B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIEesITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(GUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
[ETOCTHOTO B3IJIsa HA €JUMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUHU Ha ONPEIECIEHHOM JTare €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO0 MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (YHKIMA OOBSICHEHHS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHUYECKOW COCTABIIAIOLICH HAYYHOU KAapPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yueHWH XUMHH TPOUCXOAUT (HOPMUPOBAHUE 3HAHUN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMBI XHUMHUECKHUX
3HaHUW — BaXHEUIIUX (aKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX IMOJIOKECHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Yy4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATENbCKON
NEesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢dopMUpOBaHHE HWHTEUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA CHCTEMaTHYECKOE MPUOOIIECHHE
O0yJarommxcss K CaMOCTOSITEIbHON IMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUIMX YHUBEPCAJIbHOE 3HAYEHUE ISt
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QyHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaOIIero MHpa, MCIOJB3Ysl 3HAHWS W OIBIT, MOJyYEeHHBIE MPU H3yUYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TIOBCEIHEBHON >KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHHH,
NOHMMAaHUSA [EHHOCTH XHUMHYECKHX 3HaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJeco00pa3HOro TMOBEAEHUS B OBbITY M TPYIAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOGUiIsS U HAIpPABIEHHOCTHU AAJbHEHIIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHUMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS 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 COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BewmlecTB. OTHOCHTENIbHAsE aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemectBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHE ypaBHeHusa. Kiaccudukanus
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecCKuX CBOMCTB O00pa3slOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SABJICHUH, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3lelieHHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IrapocTepKHEBBIX ).

BaxHelllne npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpoctoe
BelecTBo. HaxokneHue kucimopoia B mIpupoe, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIIoOpoAa B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMApHUKOBOTr0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOIbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpoJie U B KU3HU 4eloBeKa. KpyroBopot BoAbl B MpUpPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nyeckue U XHUMHYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tonydyenue KUCIoT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEECICHHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe, MOJTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHusl TOpeHHs (MmoXxapa), O3HaKOMJIEHHEe ¢ oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMozehcTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJb30BaHHUE BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpa3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHHMYECKHX
COCTUHEHUI.

IMepuonuueckui 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHTBI, KOTOPbIE 00pa3yoT aMpOTEPHbBIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NUECKU CMBICI IOPSAAKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA H
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku U npaktuku. [[. M. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajeHTHass (ToJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OT/AEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO1Me ecTeCTBEHHO--HAay4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buonorus: porocunres, Apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kalaus, KaJIbIUs U HUX
COCMHCHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCcKUX peakiuii Mo pa3IudHbIM MMPU3HAKAM (TI0 YUCITy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomy 3ddekrty, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U IHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsTne 0 XuMruyeckoM paBHOBecuU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocraBienue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HKCIOJb30BAaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHSATHE O TMapONIN3E CONE.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIOB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE BJICKTPOIPOBOJTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa TUCCOIMAIMU KHUCIIOT, IIEJIOYEed U  COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrOo  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Ta3a, oOO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX COeIMHEHU S

OOmast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIlaM{, HEMETaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIWe XJIOpPUIbl U UX
HaXOXJICHUE B MPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUe CBOMCTBA. OKCHUIBI Cepbl KaK MPEIACTABUTEIIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInu,
JeXKalue B OCHOBE IPOMBIIIJIEHHOTO CHOcOo0a TMOJYYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIIOThI, KAYECTBEHHAs PEaKLIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
buznyeckrue u XMMHUYECKHE CBOMCTBA, oNyyeHue U npuMenenne. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornuele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NdIecKue U XUMHUIECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pPAcIpOCTpaHEHWEe B MPUPOJE, (PU3MUECKHE U XUMHUYECKHUE
cBorictBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
s dekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[TepBoHayasbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJIYy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpenctaBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHEWIMEe CTPOUTEIbHBIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHHMSI, OMBITHL, OTPAKAIOIIHME (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpazuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyTiIMBaHus caxapa Mo JACHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX CcOeOUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO HCITOJIb30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojielen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIydeHHe, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HSKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl M MX COCAUHEHUSA

OO11ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MeHnpneneeBa u ctpoeHus: atomoB. CTpoeHHE MeTauioB. MeTramndeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTtaisioB. [loHsTHe O KOpPpO3UMM METalIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpo€HHE MX aTOMOB, HaXOXKICHHE B IPUPOIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpuss W Kanusa. [IpuMeHeHne 1IeNoYHBIX METALUIOB W HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHEHHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJJIOB U CIUIAaBOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHME  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEUICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o Teme « BaxxHemue
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUEel cpelpl (MpeleibHasl IO0MyCcTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMun B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d NMpH H3YYeHHMM XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOTO IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEINPOBAHUE, H3MEPEHHUE, MOJIeb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aToOM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PaAUMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITHNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaANIbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMBbIE, TOILJIUBO, BOJIHBIE peCypChl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOlIleCTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALMHI 00yYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUWs 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMaluei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEccCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEICTABICHUSA O BEIIECTBE M XUMHUYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMBbIX TPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KYyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, IPOCKTHOW M HCCIEI0BaTEIbCKON
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KHU3HU, OCO3HAHHE TOCJICICTBUU H
HETIPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEajbHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYEHHUI0 Tpodeccuii 1 Tpyla pa3InyHOTO PoJa,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIMTAHUS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IPU padOTeE C BEIIECTBAMHU, & TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocrtaBe wMeTanmpeaMETHBIX pE3yJbTaTOB BBIJICISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPeaAMeTOB (OPMHUPOBATH IMPEJICTABICHUE O IEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSMH), HCIIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Yy4YCHWS,
CTPOUTH JIOTUUECKUE pacCyX JeHUs (MHAYKTUBHBIC, ASAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHYECKON PEeaklMM — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEpU30BaAThb CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

NMPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, GOopMyIUpoBaTh 00OOIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHPOpPMAIMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX IS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEJOBATENBCKON J1€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh IMPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOPHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB W COTrJIacOBaHUs
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LEIN JACSITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, CcHenupuIecKue I TPeAMETHOW o0mact «XUMUsS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUI:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIVHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakiumu,
AIpO aToMa, JJEKTPOHHBINA CJIOW aToMma, aTOMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JIOJs BEIIECTBa
(poreHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSIThH ITU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuydeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(DUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTH3alluio, KiacCUu(UKAIHIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

CIeOBaTh  NpaBWIaM  TOJIb30BAHUA  XUMHUYECKOM  MOCylodW |
7abopaTopHbIM 000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O U COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U IPYTHUE).

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHU:

pPacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHCIICHUS, XUMHUECKas pPeaKlMsi, XUMUYecKasi CBsI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, AIEKTPOJIMTUYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBecHE, OOpaTUMble U



HEOOpaTUMBIE PEAKINH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOIHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKUHUH, TMPEAETbHO AOIMyCTUMAs
xkoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (OpMy
BEILIECTB U YPABHEHUI XNUMHUYECKUX PEAKIIUM;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAUIMUecKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHUChIBAaTh W XapaKTepHU30BATh
Tabnuunyo (opmy Ilepuogmdeckoid CUCTEMbl XUMHUYECKUX AJIIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noArpynmna (A-rpynma)y U «modooyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUSI, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOlIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npejenax MaJblX IEPUOIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P EKTy, MO0 W3MEHEHHUIO CTENIEHEH OKHMCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJEKTPOIUTHYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIui;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (dopMmyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH [0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O W COOMPAHUIO
razo00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OPOMUJI-,
uonua-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHN3
W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATHU3AIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I HU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bubnuorexa [{OK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMudeckue 15 | 0 bu6nunorexa LIOK

’ peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucnorax g 0 1 bubmuoreka [JOK

' U COJISX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK

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

’ HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsi3b. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma
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 undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
11 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | 0 bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIUU B PACTBOpAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 0 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubnmorexa LOK
’ PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX Bt 1OK
noInoTeKa
2.3 3JIEMEHTOB VA- . Azot, pocho 7 0 1
FIEMEHTOD FpyTHEt T, ocop i ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
' . PYIIEL poA https:/m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X CO€TUHEHU S

bubnunorexa LIOK
3.1 0o 7 4
HIE CBOHCTRA METAILTOB https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YETIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTunuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

| [Ipeamer xumuu. Posib XuMuM B KU3HUA | 0 0 bubnunoreka LIOK
yeJioBeka. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c

bubnunoreka LIOK

2 ITo € 0 MeToJaxX Mo3Ha 1 0 0

FUITHE O METONAX TOSHAHIL B XHMHIH https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1 «IIpaBuia paboTsI
3 B JIA0OpaTOpHH U MPUEMBI OOpaICHHS C 1 0 1 bubmorexa [IOK
paTOPHI 1 TP part https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYTOBAHUEM)

4 YucTteie BemecTBa U cMecH. CrocoObl | 0 0 bubnunorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2 «Pa3genenue

5 Cl\feceﬁ (Ham 1/11:1)\46 € OYUCTKHU n(f:aa €HHOI 1 0 1 brbmmorexa [TOK

p p p https://m.edsoo.ru/ff0d28c8
COIIN)»
but6mmorekxa [IOK
A 1

6 TOMBL I MOJICKYIIBT 0 0 https://m.edsoo.ru/ff0d2a6¢

7 XHUMHYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | 0 0 but6mmoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

but6mmoreka [IOK

8 IT 1 0 0

POCTRIC H CHOKHRIC Berectsa https://m.edsoo.ru/ff0d2a6c¢
but6mmoreka [IOK

9 A - 1 0 0

TOMHO-MOJIEKYJIIPHOE YUEHUE https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 0 0 bubmuorexa [{OK




Xumuyeckas popmyina. BareHTHOCTh aTOMOB
XUMUYECKHUX AJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOcHTENbHAsA aTOMHAs Macca. bubnuorexa [JOK
OtHOcUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [IOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. Mosib. MossipHast bubmuoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DuU3nYeCcKue U XUMUYECKUE SBICHUS. bubmmoreka [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycroBUs MPOTEKAHUS bubnnorexa [JOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmnorexa [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust koimuecTBa, MacChl BEIIECTBA bubmuoreka [IOK
10 YPaBHEHUAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuit
18 (coe HH(l;HHﬂ a3JI0’KEHUS 3a1\IZe eHUS bubmmorexa LIOK
8 P > SAMCHILEHIT, https://m.edsoo.ru/ff0d334
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmmorexa [IOK
I et Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTh3aIus 3HAaHUI
20 KonTtponbHast padora Nel o teme bu6muoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech ra3zoB. CocTaB Bo3myxa.
21 Kncn};xo — 3JIEMEHT U IPOCTOE BE y;(CTBO Bubmmorexa [IOK
pol P HHECTRO- https://m.edsoo.ru/ff0d448e
O3oH
22 ®dusnvecKrue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK




KHCJI0pOJia (peakuy OKUCIICHHUS, TOPCHHUE).
TTonsaTue 00 oxcugax

CrniocoObI MoTy4eHus KUCIopo/ia B

https://m.edsoo.ru/ff0d4614

23 J1a00PaTOPUHU U IPOMBIIIIEHHOCTH bubmorexa LIOK
patop P ' hitps://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TermnoBoit 3 HeKT XUMHUUESCKON PEaKIINH,
24 IOHATHE O Tg:(bMOXI/IMI/IlIeCKOM paBHeHI/II/I buGnuorexa [IOK
P P : https://m.cdsoo.ru/ff0d4790
9K30- M SHJIOTCPMHUUYCCKUX PEAKIIHIX
TormmmBo (HedTh, Yroiab 1 METAH).
25 3ar $I3H€}EI/I€(1];O3 o a, CII0COOBI iro bubmmorexa LOK
p AYXd, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[TpakTiueckas paborta Ne 3 o teme
26 «ITonyyenue u codbupanue KUciIopoaa bubmmorexa LOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
7 Bonxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubmmnoreka HOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
73 DdusznvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka IIOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa LIOK
29 ITo € 0 KHCJIOTaX u CO
FUTTHE O KHCTOTAx H COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOAOPO/Ia B bubmmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tonyuenue u codbupanue BOAOPOA bubnnorexa [IOK
ya P AOPOA, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
bubnunoreka LIOK
32 Mo i 00bEM ra30B. 3aK0H ABOTaapo
TPIPHBIH ODBEM TA30B. JAKOH ABOTAAP https://m.edsoo.ru/ff0d542¢
33 Boeruucnenus 00b€Ma, KOJIUYECTBA BEIISCCTBA bubmuorexa [JOK




rasa 1o ero U3BECTHOMY KOJIHYECTBY
BEIIIECTBA MM 00BEMY

Brruncnenus 00bEMOB ra30B 110 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [IOK
pearttiv Ha https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusznyeckre ¥ XUMUYECKHE CBOMCTBA BOJIBI bubmotexa [IOK
8 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnuorexa [{OK
WHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. HacwimeHnasie u
37 HEHaCHI epHHHe paCTBO bI. MaccoBas 107s bubmmorexa LOK
H PACTBOPEL. A https:/m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTuyeckas pabora Ne 5 mo Teme
38 «IIpuroroBiaeHne pacTBOPOB C ONPEACTEHHON bubmorexa LHOK
p . . p p peat https://m.edsoo.ru/ff0d5eba
MacCOBOMH JI0JIel paCTBOPEHHOTO BEIIECTBA
39 Konrtponsnas padora Ne2 o teme bubmmnoreka HOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIaccudUKaIus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6nunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yeHue u XMUMHUYECKUE CBOMCTBA bu6muoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2




bu6nmoreka [IOK

45 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOT
https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnmnoreka HOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCMHECHU I
43 ['eneTnueckas CBA3b MEXIY KJIaCCaMU bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O06o00meHre U cucTeMaTr3aIus 3HaHUH
B . https://m.edsoo.ru/00ad9cb2
KonTtponbHnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmmorera [OK
on P https://m.edsoo.ru/00ad9¢1a
COEMHEHU I
[TepBbie MOMBITKH KJIacCUpUKAITTU
bu6mmoteka IIOK
51 XUMHYECKHX 1eMeHTOB. [IoHATHE 0 rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJHBIX PJIEMEHTOB
Ilepuoanueckuii 3akoH u [lepronnueckas
bubnunorexa LIOK
52 crucTemMa XuMudeckux anemeHToB /1. U.
https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepnonpl, TPYIIIBL, TOATPYIIIEI Bubmorexa OK
P > TPYTIHEL, TOATPYT https://m.edsoo.ru/00adas2c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmorexa [JOK
N3oTorsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IeKTPOHHBIX 000JI0UeK aTOMOB
N but6mmoreka [IOK
55 aneMeHToB [lepnonnyeckoii cucremsl . U.

Menneneesa

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XHUMHYECKOI'O 3JIECMCHTA I10

bu6nmoreka [IOK

56 ero nosioxeHuto B [lepuoguueckoit cucreme hitps//m.cdsoo.ru/00adag24
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAyKU U nipakTuku. /1. . bubnmnoreka HOK
MenneneeB — y4€HbIH, ITE1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
ok Hommas xumureckas cesb https://m.edsoo.ru/00adac34
bubnunoreka LIOK
60 KoBanenTHas noJyisipHas XuMrU4decKas CBs3b
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenoasipHasi XMMUYECKas CBA3b bubmmorexa [TOK
https://m.edsoo.ru/00adaab9
bubnmorexa LIOK
62 Crenens, oxkucienis https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITUH bubmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHUCITUTENIN U BOCCTAaHOBUTEIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponbhas padorta Ne4 o teme bubmuorexa [JOK
«Ctpoenne atroma. XUMHYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O0o0IeHNE U bubmuorexa [IOK
cHCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHNE U bu6muoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00ad9cb2
68 PezepBHbIil ypok. O0001ICHNE U bubnuotexa [JOK




cHcTeMaTH3aIus 3HaHuH
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https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 4 6
9 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
uudposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
bubmuoreka [IOK
1 CHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1. 1 0 0
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmmorexa [TOK
PERIX TP https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Krnaccugukanus u HoMeHKIaTypa | 0 0 bubmmnoreka HOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XMuMU4YecKoM CBS3U U TUIIBI | 0 0 bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
5 «IToBTOpEeHue u yriydiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklui Mo I 0 0 bu6muoreka [IOK
pa3IUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOUN pEAKIIHH.
7 [ToHsiITHE O TOMOTE€HHBIX M T€TEPOTr€HHBIX 1 0 0 bubmorexa [IOK
p https://m.edsoo.ru/00adbe9a
peaKkuusx
8 [ToHsITHE O XMMUYECKOM PABHOBECHH. 1 0 0 bubmmoreka [JOK




@DaxTOopHl, BAUAIONIUE HA CKOPOCTh
XUMHUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECUS

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

XUMHUYECKHE CBOMCTBA, MOTYUCHHE,

9 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubnuorexa [JOK
peaknuu https://m.edsoo.ru/00adcade
10 Teopust 3EKTPOAUTUUECKOM TUCCOLMALINN. Bu6mmoteka [JOK
CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 Honnrle ypaBHEHUS peakIinn buGnuorexa [IOK
P beak hitps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAHUU
12 B CBETE IIPEACTABICHUN 00 bubnuorexa [IOK
bes ! hitps:/m.edsoo.ru/00addSd8
AICKTPOJIUTUYECKON JUCCOIHAIITT
XHUMHUYECKHUE CBOMCTBA COJIel B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIUTHUECKON bubnuorexa [IOK
ped p https://m.edsoo.ru/00addsb2
IUCCOLTHAIINHT
14 ITonsTue o ruapoanse cojei bubnuorexa [IOK
P https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 O00011IeHre 1 cucTeMaTnsa 3HAHUH
HICHHIE 1 CHCTEMATHSAIIA SHAHIH https://m.edsoo.ru/00addd 12
16 ITpakTuyeckas padora Ne 1. «Pemenune bubmuorexa [IOK
OKCIIEPUMEHTAJIBHBIX 3229 https://m.edsoo.ru/00addbfa
KonTtponsHasg padora Ne2 1o TeMe
17 «3J‘ICII()T onHTHpquKaﬁ Hcconuanus bubmmorexa TIOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKLIUU B PACTBOPAX)»
18 OO6m1ast XapaKTeprUCTHUKA TaJOTEHOB. bubnuotexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnopooaopon. ConsiHasi KUCIIOTa, bubnunoreka LIOK

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




IIPUMEHCHUEC

[TpakTuyeckas padora Ne 2 o Teme

bubnunoreka LIOK

20 «IlonydeHne consiHOM KUCIOThI, U3yYECHHE
- yil Stk https://m.edsoo.ru/00ade348
e€ cCBOMCTB»
Boruucnenust no ypaBHEHUSIM XUMHYECKUX
21 €aKI[Uil, eCIU OJUH U3 PSarcHTOB JaH B buGnuorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
n30BITKE
” OO0mmas xapakTepucTuka 31eMeHTOB VIA- bubnnorexa [JOK
IPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
R . bubnnorexa [IOK
23 Haxoxpaenue cepbl 1 €€ coeTuHEeHUN B
. https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBopopo, cTpoeHue, Gu3ndeckue u bubmuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHasi KHCIIOTA,
25 ¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
26 MPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuorexa [JOK
CEPHOU KUCJIOThI. XUMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollle cpelibl COEUHEHUSIMU CEPhI
7 Brruucnenne MaccoBoit 101 BbIXO/a bubmuoreka [{OK
NPOAYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHUKa JIEMEHTOB V A-
73 rpynmnsl. A30T, paclipoCTpaHEHHE B bu6muoreka [IOK
npupoje, Gu3ndeckue 1 XUMHYECKHe https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMUak, ero Gpu3nYecKue 1 XuMHU4YECKHe bubnuoteka [JOK




CBOfICTBa, IMOJIY4YCHHUEC U MPUMEHCHUC

[TpakTuyeckas padora Ne 3 o Teme

https://m.edsoo.ru/00adf004

bubnunoreka LIOK

30 «ITomydyenne aMMHaKa, H3ydeHHE ero
di I https:/m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€¢ Gu3ndeckKue u bubnmnoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnons30BaHre HUTPATOB U COJICH aMMOHUS

1 B Ka4eCTBE MHUHEPAIBLHBIX YIOOPESHUN. bubnuorexa [IOK
XHAMHMUYECKOE 3arpsA3HEHUE OKPYKAOIIEH https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta
®dochop. Oxeun dhocdopa (V) u pochopnas

bubmuoreka [{OK
33 KHCJIOTa, PU3HYECKUE U XUMHUCCKHE
. https://m.edsoo.ru/00adf68a
CBOMCTBA, TIOJIYYCHHUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MHUHEPAIBHBIX YI0OpeHU. 3arps3HeHue bubmmorexa OK
p . yAooP - arp https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hochaTtamu

35 VYruepoa, pacnpocTpaHEeHHE B IPUPOJIE, bubmmnoreka HOK
(bu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u

36 XAMUYECKHE CBOMCTBA. JKOIOTHUSCKUE bubnunorexa LIOK
po0JIeMBbl, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(Iv)

bu6nunorexa LIOK
37 VYronpHas KACIOTa U €€ COJN
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[Tony4yenue yriieKucioro rasa bubmorexa [IOK
ya yr ) Y https://m.edsoo.ru/00ae027¢
KadectBenHnas peaxiys Ha KapOOHAT-HOH
39 [TepBoHayanbHbBIE TOHATHUS 00 bubnmoreka [JOK




OpPraHMYECKUX BEIIECTBAX KakK O
COEMHEHMSX YIJIepoia

https://m.edsoo.ru/00ae054¢e

40 Kpemuunii u ero coequHeHust Bubmaorexa ITOK
p https://m.edsoo.ru/00ac080a
[IpakTrueckas padota Ne 5. Permenue

41 AKCIEPUMEHTAIBHBIX 3a/a4 M0 TEME bubnmnoreka HOK
«BakHele HeMeTauIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
KonTponbnas padota Ne3 mo teme

. bubnnorexa [IOK
42 «BakHelne HeMeTauIbl 1 UX
https://m.edsoo.ru/00aec0e18
COCITUHEHHUS
OO01mmas XxapakTepruCTHKa XUMHUIECKUX

43 3JIEMEHTOB — METAJUIOB. Merajuinueckas bubmuoreka [IOK
CBSI3b U METAJNINYECKAsT KPUCTAINIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA METAJLIIOB
XUMUYECKHE CBOMCTBA METAJIJIOB.

44 ONEeKTPOXUMHUYECKHUI psia HANPSKEHUH bubnmorexa OK

p P p https://m.edsoo.ru/00ael 156
METaJII0B
OO6mme crmocoOb! MOTYyYEHUsT METAJLIOB.

45 CruiaBbl. BerarciieHust o ypaBHEHUSIM bubnmnoreka [JOK
XMMHYECKUX PEAKIUH, €CIIU OJNH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 IlousiTHE O KOPPO3UU METAIIOB bubmmorexa [IOK

pp https://m.edsoo.ru/00ac1278
but6mmoreka [IOK

47 €JIOUHBIC METAJLIBI
1 https://m.edsoo.ru/00ae14b2

but6mmoreka [IOK

48 Oxcuapl U TUIPOKCHUIBI HATPUS U Kalus

https://m.edsoo.ru/00ae14b2




Illenoyno3eMenbHbBIE METAJLIbI — KAJIBIUN U bubmuorexa [JOK
49 .
Marum https://m.edsoo.ru/00ael5e8
50 Baxknelmnme coemMHEHNS KA bubnmorexa LHOK
a H https://m.edsoo.ru/00ael5e8
51 O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHU
bubnunoreka LIOK
52 JKécTkoCTh BOMBI M CHOCOOEI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ac1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelaed
YCTPaHEHHS
bubnunoreka LIOK
54 AmroMuHun
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmmnoreka HOK
TUApOKCcUIa https://m.edsoo.ru/00aelc64
Bbubnuoreka IIOK
56 Keneso s
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuporcu sl u conu xenesa (1) u bubnmnorexa [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIU 3HAHUI
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCIIEpUMEHTAJIBHBIX 3a71ad 10 TEME bubmmorexa TIOK
P . https://m.edsoo.ru/00ae3de8
«Baxxkneiune MeTaIbl 1 UX COSTUHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKI[Wil, eCIN OIUH W3 PEarcHTOB JaH B
60 fIS6LITKe’I/IJ'H/I coze )I(I/ITI:'I HMeECH bubmmorexa TIOK
p N p ' https://m.edsoo.ru/00ae1750
BrraucneHns MacCoBOM JOJH BEIXOJ1a
MPOAYKTA PEaKIIHU
61 O06001IeHre ¥ cucTeMaTH3alus 3HaHUI




& KontponbHas padota Ne4 o teme 1
«Baxuelinime MeTaibl U UX COCIUHEHUSY
63 BemectBa u Marepuansl B NIOBCEIHEBHOU 1 bubmmoreka [JOK
JKU3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH | bubnmnoreka HOK
cpensl https://m.edsoo.ru/00ae4270
65 Pons xuMHM B pelieHUH 3KOJIOTHYECKUX 1 bubnnorexa [JOK
pooem https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O60011eHue U 1 Bbu6mmotreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001meHue u | bubnuoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
63 PezepBHblit ypok. O6o011eHNE U | bubmuorexa [IOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

tTabmuubl: [lepuonnyeckas cucrema XuMu4ueckux 3nemenTos Jl. M.
MenneneeBa, TabJiia paCTBOPUMOCTH, JIEKTPOXUMUUECCKUN Pl HATIPSKCHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xvumusi-6a30BbIii-ypOBEHb.-
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MeTtoauueckoe-nocooue-ist-yanrens.pdf
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