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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENoAaBaHusl y4eOHOTro nmpeaMera « XuMHus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4€OHOro mpolecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIesTeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsI1a HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTU 00YyYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uzydeHuro. CoaepKaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHX MPEACTABICHUMN
Pa3HOr0 YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKOM UCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOTO0 MPUMEHEHUS] U MOJy4YeHUs
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMpPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
JeSATEIbHOCTH, OCBOCHMM NpaBWJ 0OE€30MacHOTO OOpallleHHs C BEIIEeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHUs, (HOPMUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATHP W OICHUBATh SIBIICHUS
OKpY’KaoIlero MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOsieM B MOBCEIHEBHON JXU3HU H
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3710POBbsSI U OKPYKAIOIIEH NMPUPOAHON CPEIbL;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HM3YYCHHUS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMUM B JKM3HU YEJIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [lonsaTHe 0 MeTOoAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 31eMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aToOMHas Macca.
OTHOcHTENBHAs MOJIEKYJISIpHAs Macca. MaccoBast oIl XMMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHHWs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, W3YUEHUE U OIMMCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEHOM MTPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCIOTON) SIBJICHHM, HAOIIOACHHUE 1
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJEIeH MOJIEKY
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxoxkaenuwe kuciaopoga B HOpupoje, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuabl. Ilpumenenue xkucinopoaa. CrnocoObl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOIU(GUKALNS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: Yroib U METaH. 3arps3HEHHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT u mpocrtoe BemectBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpupoZie U B KU3HU 4eloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Duznueckue M XUMHUUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

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

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIACCaAMU HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COICPKaHUs KUCIOpOAa B BO3AYyXe€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MO>XHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOACHUE O0pa30B BELIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHd, peakUWil HEUTpalM3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCcANTETLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KiIacCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIEe 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmnbl. OU3NYECKUI CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMmaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
DJIEMEHTOB Ul pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).



Mescnpeomemmnbnie ceasu

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 KJlacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOIEHNE,
HKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE, MO/ICb, SBJICHHE.

®duzrka: Marepusi, aToMm, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIIbI, PaJMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUN 3apsi, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
M0JIE3HBIE UCKOIIAEMbI€, TOILIUBO, BOJAHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XuMHYecKasi peakuus

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX OJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KaiausA, KaIbLUA U HX
COCIVHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBl XMUMHUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuYeckux peakuuid Mo pa3audyHbIM MpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTEeHHBIX
peakuusax. [lonstue o xkaranuse. [lonsTue o xumMuueckoM paBHOBecuu. DakToOpHI,
BIMAIOIIAE HAa CKOPOCTh XHMHUYECKOW PEaKIMH U IOJIOKEHUE XHMHYECKOTO
PaBHOBECHSI.



OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUMU,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMH C  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cCOJell B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHYECCKOM
nucconnanuu. KauectBeHHble peakiny Ha HOHBL. [IOHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaIoB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JIECUCTBHS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W  COJIeU
(BOBMOXKHO  MCIIOJIb30BAaHME BHJIECO MaTepuasoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONINX ~ TNPU3HAKU  TPOTEKAHMS]  PEakiMid  HMOHHOTO  OOMeHa
(oOpa3oBanue ocanka, BbIJIEJIEHUE Ta3a, oOpa3oBaHHWE BOJbI), OIbITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemertanbl U MX coeiuHeHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJOoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalUlaMU, HEMeTa/llaMH, WIeo4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOpPUIbl U UX
HAaxO0JICHUE B IIPUPOJIE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
NpEACTaBUTENST Kjacca KHCIOT W crneuuduyeckue). XHUMUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMYYeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KUCIIOThI, KAUECTBEHHAS! PEaKLMsl Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHM B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 371eMeHTOB VA-rpymnmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHue U npumeHeHue. Coiaum aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJICM aMMOHHUSI B KadyecTBE MHUHEPaIbHBIX
ynoOpeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyderue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOITHBIC
MonuduKauu, pacIpoCTpaHeHWe B TPUPOAE, (HU3MUeckne U XUMHUYECKHUE
cBoiicTBa. Ancop6Orus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCUIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TMOTEIJICHUS KIMMaTa, MNapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHe W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavyabHBIC TIOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[TpuponHble HCTOYHUKH YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIITUICHHOCTH.
[TonsiTie 0 OMOTIOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OeiKax, yrieBojgax — u uX
poid B OKM3HM 4eloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TIOMyYEHUE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeactaBieHust 00
okcune kpemaus (I1V) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTPpAKAIOINE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BHJICOMATEpUAIIOB), HAOIIOAEHUE Mpoliecca OOYyIJIMBaHUS caxapa Mo/ JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdat-
WOH W HaOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE M M3YYECHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne MpU3HAKOB
UX [POTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Moenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  a7ICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTaioB. Meraynueckasi CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CrocoObl ToNy4eHus: MeTawioB. [loHsTHE O KOppO3WM METaNIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenue B llepuomnueckord CUCTEME XUMHYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxoxJaeHue B mpupoae. Dusmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, H3y4Y€HHWE  PpE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTABHBIX 3a7a4 1o TeMe «BakHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHNE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npobJieM.

Xumuueckuii IKcnepumenm:

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



Mescnpeomemmnbnie ceasu

Peanmnsanus MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U MOHATHUH, SBJISIOMIMUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBJICHHE, TTAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAKTUBHOCTh, MOJEKYJNa, JJIEKTPUUYECKUI 3apsiji, MPOBOIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M10JIE3HbIE UCKOIAaeMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIbTYPHBIMHU M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX I[IEHHOCTHBIX OpHEHTAlMi W
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTH)KCHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHHUIO MPOQPECCUil U Tpyia pa3InyHOTO Po/ia,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeAMETOB (HOPMHPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXJAeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pPe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJy4aeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO! aKTUBHOT'O MCIIOJIb30BAHUSI PA3JINUHBIX [TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATb CBOU  MPEJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTAaTOB BBHIMOJIHEHHUSI XUMUYECKOTO 3KCHEpUMEHTa (1ab0paTOpHOro OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JAESITEIBHOCTH, IUIAHUPOBAThH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUM NPH BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuiecKkue JUisi TpeAMETHOW obmacth «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIONTUXCSl YMEHHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU 3 EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manesie u
OONbIIE TIEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWYECKUE BEIICCTRA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTU3aluIo, KiacCu(UKaIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUA  XUMHYECKOM  TMOCylod |
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3(PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEeaKUWH, TMPEIeIbHO JOMyCTHMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIINM;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepHU30BaAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS MX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TOJIHBIE U COKPAIEHHBIC YPABHEHUS PEAKIIUU HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 1o dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 10 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
Xumusa — BakHas 00J1aCcTh
11 €CTCCTBO3HAHUS U 5 1 bubnunoreka LIOK
' MPAKTUYECKOU €SI TEITbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
BeitectBa 1 xumMu4eckue bubnunoreka LIOK
1.2 16 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 18
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Boznyx. Kucnopon. Ilonstue bubmuoreka [IOK
2.1 4 1
00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 4 1 bubmmnoreka HOK
' U COISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 3 1 bu6muoreka [IOK
' OCHOBAHHAX https://m.edso00.ru/7f41837¢c
0]
54 CHOBHBIE KJIaCChI 1 1 bubmuoreka [{OK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 27

https://m.edsoo.ru/7f41837c
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Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepronnueckuii 3aKOH U
31 IIepnoanueckas cucrema 7 bubnuoreka [JOK
' XUMHYECKHX 31eMeHToB JI. U. https://m.eds00.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMUYeCKasi CBA3b. Eu6 110K
noInoTeKa
3.2 OKHCTTUTEIEHO- 7 1
(HCITEbH https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazneny 14 bubmorexa HOK

Pa3zgen 4. KoinyecTBeHHBIE OTHOLIEHUS B XUMHUH

PacuéTel ¢ HCIOIB30BaHUEM

https://m.edsoo.ru/7f41837¢c

4.1 HMOHSTHS "KOJIMYECTBO 5 bu6nuorexa [IOK
' " https://m.edsoo.ru/7f41837c
BEIIIECTBA
Hroro 5
PesepBHOE BpeMst 4 bubmuoteka [IOK

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4

https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 3 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubanorexa [JOK
1.2 . 11 1 1
peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 7 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 21
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 3 bubmuoreka [JOK
' aneMeHToB VIIA-rpymmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA- niel. Cepa u e 6 1 1 brbmmorexa [JOK
' TPYITBL. £-6p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 10 1 bubmmorexa LIOK
' 2 ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 9 1 1 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 28
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bu6nmoreka [IOK
A I
3 Obmue cBolcTsa MeTaNIOR > https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B
3 AKHEHIINE METAJUIBI U UX COCTUHEHUS 8 httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 13
Pasznen 4. Xumus 1 OKpyskamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 2 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 2
PesepBHOE Bpems 4 bubmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 BBoanslii ypok. [Ipeamer xumum. 1 bu6mmoreka [IOK
BemectBa u ux cBoicTBa https://m.edsoo.ru/ff0d210c
[Tpaktuueckas padbota Ne 1 «IIpasuna
5 paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubnuorexa [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
3 Yucteie BemecTBa M cMecH. CriocoObl 1 bu6mmorexa [IOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
4 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [JOK
. . pHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBApEHHOM COJIN)»
5 ATOMBI U MOJIEKYJIBI. ATOMHO- 1 bubnuoreka [IOK
MOJIEKYJIIPHOE YUYEHHE https://m.edsoo.ru/ff0d2a6c
6 XUMHYECKHUE AJIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
7 3aK0H TIOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnmnoreka [JOK
Xumuyeckue GopMyIbl https://m.edsoo.ru/ff0d2be8
3 [IpocTeie 1 coXHBIE BELIECTBA. 1 bubnuoreka [IOK
DJIEMEHT U MPOCTOE BEIIECTBO https://m.edsoo.ru/ff0d2a6c
9 OtHOcuTeNbHAs aTOMHAs Macca 1 bubmmorexa [JOK
https://m.edso0.ru/ff0d2d50
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bubmuorexa [JOK

10 O
THOCHUTEJIbHAs MOJIEKYJIIpHas Macca https://m.edsoo.ru/f0d323c
1 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
12 BaneHTHOCTh aTOMOB XUMHYECKUX bubmuorexa [JOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2eae
CocraBieHne XUMHYECKUX GopMyI
13 OMHAPHBIX COCTMHECHHH 110 bubmorexa HOK
p g https://m.edsoo.ru/ff0d2eae
BaJICHTHOCTH
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Knaccudukanus XuMHUYECKUX peakiuui
16 (coemuHeHNUs, pa3IOKCHUS bubmmorexa LOK
8 P : hitps://m.eds00.ru/ff0d3f34
3aMelleHus, ooMeHa)
bu6mmoreka [JOK
17 i
O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI https://m.edsoo.ru/F0d40cA
18 Konrtponsnas pabora Nel o reme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIAN https://m.edsoo.ru/ff0d4290
bu6mmoreka [JOK
19 K .
MCI0pOA. OOUIas XapaKkTepHCTHKA https://m.edsoo.ru/ff0d4790
du3nyecKkue 1 XUMUIECKIE CBONCTBA
20 KHCIIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
posa (peakdt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
[TpakTrueckast padota Ne 3 o Teme
bu6mmoreka [IOK
21 «[lomyuenue u cobnpanue KUCIOPOAa,

HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4ae2
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99 Boznyx — cmecs razos. Cocras bubmumoreka [IOK
Bo3ayxa. O30H https://m.edsoo.ru/ff0d448e
93 Boxopon — aneMeHT u mpocToe bubnuoreka [IOK
BelecTBo. HaxoxaeHnue B npupojae https://m.edsoo.ru/ff0d4dd0
24 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
25 «[Tonyuyenue u codbupanue BOAOPOIA bubmorexa LOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTB)
bu6mmoreka [IOK
26 IT
OIATHE O KHCJOTax 1 COIAX https://m.edsoo.ru/ff0d50d?2
Bopa. Metonbl onpeaenenus cocraBa
27 BoAbl. Boaa B mpupoje U criocoOnl eé bubmorexa HOK
' pHp https://m.edsoo.ru/ff0d50d2
OYHCTKH
28 Ddu3nvecKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
29 CocraB ocHoBanui. [TonsTue 06 bubnnorexka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HaceimmeHnabie
30 n leHaCLIpeHHHE aCTBOPEI NI[I:ICCOBa}I bubmorexa HOK
H p Pl https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o teme
31 «ITpuroroBiieHne pacTBOPOB C bubnuotexa [JOK
onpeAenEeHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
32 Pemenne 3amay
33 [ToBTOpeHue u 060061IeHNE bubmmorexa [JOK

https://m.edsoo.ru/ff0d5eba
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34 KonTtponsnast padora Ne2 o reme bubmumoreka [IOK
«Kucnopoa. Bogopoa. Bogay» https://m.edsoo.ru/ff0d6342
bubmuoreka [JOK
35 Oxenaet https://m.edsoo.ru/ff0d664e
bubmuoreka [JOK
36 Ocroparins https://m.edsoo.ru/ff0d67ca
37 [TonydyeHne u XxuMHuyeckue CBOWCTBA bubmumoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
38
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
39 [TosryueHne U XUMHYECKUE CBOKCTBA bubnnorexa [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
bu6mmorexa [IOK
40 : 0
Comn (cpenrne): crocode! nomyueHs https://m.edsoo0.ru/00ad9474
bu6mmorexa [IOK
41 : i
Conu (cpeqHue): XuMUYECKHE CBONCTBA https://m.eds0o.ru/00ad9474
bu6mmoreka [JOK
42 A
MGOTEpHBIC OKCHJB! H THIPOKCHIE! https://m.edsoo.ru/00ad9ch2
43 ['eneTnueckas CBA3b MEXIY KJIaCCaMU bubnmnorexa [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
[IpakTuueckas padbora Ne 6.
44 «OCHOBHBIE KJIACCHI HEOPTAaHMYECKHUX bubnuorexa LIOK
N p https://m.edsoo.ru/00ad9b7c
COETUHEHUIN»
45 KonTponbnas padota Ne3 "OcHoBHbIE
KJIACChl HEOPTaHUYECKUX COETMHEHMIT"
[TepBbIe MOMBITKU KIACCHPUKAITUU
P Puican bubmuorexa [JOK
46 XUMUYECKUX AiieMeHTOB. [loHsaTue o

Tpymnmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ad9ffa

Ilepronnueckuii 3aKOH U

bubmuorexa [JOK
47 [Tepuonnueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
snemenToB M. Y. MenaeneeBa
bubmuorexa [JOK
48 C .
TpoctHe atomMa https://m.edsoo.ru/00ada342
bubmuoreka [JOK
49 C .U
OCTaB ATOMHBIX ANCP. KISOTOTIAT https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK
50 aTOMOB 2J1eMeHTOB [leprnonuueckoil bubnmorexa LOK
pHon https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
51 AJIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
bu6mmorexa [IOK
52 P
CHICHHe sajat https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
53 X
HMITACCRAT CRA3E https://m.edsoo.ru/00adaab8
DIIEeKTPOOTPUIIATETLHOCTH aTOMOB
54 XUMHYECKHX dJIeMeHTOB. KoBanenTHas bubmmorexa [TOK
' https://m.edsoo.ru/00adaab8
XHUMHUUECKAs CBI3b
bu6mmoreka [IOK
55 n
OHHAL XIMITHECKAT CBA3D https://m.edsoo.ru/00adac34
56 Kpucrammueckue penéTku bubmmorexa [TOK
P p https://m.edsoo.ru/00adaab9
57 KonTtponbHast padora Ne4 o reme bubnnoreka [JOK
«Ctpoenue aroma. XUMHUYECKAs CBSA3b) https://m.edso00.ru/00adb486
58 CrerneHp OKUCIECHUS bubmmorexa LIOK

https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adae28

59 OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.eds00.ru/00adb076

60 KonuuectBo BemniectBa. MoJib. 1 bubmuorexa [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
BrrunciaeHus KoIu4ecTBa, Macchl

61 BELIECTBA 10 YPABHEHUSIM XUMUYECKAX 1 Bubmaorexa ITOK

HIECTBa 1O yp https://m.edso0.ru/ffod5708

peakimit
BrrunciieHus KoJan4ecTBa, MacChl

62 BELIECTBA [10 YPABHEHUSAM XUMUUYECKUX 1 bubnmorexa LOK

B . yp https://m.edsoo.ru/ff0d5708

peaKkImit

63 MonsipHblii 006EM Ta30B. 3aKOH 1 bubnnorexa [HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucinenus 006EMOB ra3oB 1o

64 ABHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA 1 bubnnorexa [IOK
P .. peaitt " https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
PesepBHblit ypok. O6001IeHNE U bubmmorexa [IOK

65-68 . 4
cCUCTeMaTHU3aus 3HaHUN https://m.edsoo.ru/00adb33c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
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9 KUIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
- Tema ypoka Konrpoabnsie IIpakruueckue Aara unpposbie
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThbI padoTshI
pecypchl
Ilepnonrueckuit 3aK0H.

1 IIepnonnueckas cucrema 1 bubnnorexa [HOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59%
Menpeneena

5 Buibl XUMUYECKOM CBSI3W U THUIIBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmorexa [IOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK

4 CreneHs OKHCICHHA L https://m.edsoo.ru/00adbcb0

5 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade

6 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

bu6mmoreka [JOK

! Pemerte sanax . https://m.edsoo.ru/00adcade

8 TemnnoBoit 3¢ ekt XxumMuueckoit 1 bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

9 peakuuu. [loHsTHE O TOMOT€HHBIX U 1 bubmmorexa [OK

https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKIIMIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a

[Tpaktuyeckas padora Nel "Ckopoctb

bubmuorexa [JOK

10
XUMHYECKON peakiun" https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XUMHYECKOM PaBHOBECHH.

11 @akTOpHI, BIUAIOIIKNE HA CKOPOCTh bubnuoreka [IOK
XMMHYECKOHN PEAKIIUU U MTOJO0KECHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

bu6mmoreka [IOK
12 Pemenue 3amau
A https://m.edsoo.ru/00adcade

13 KonTponbnas padora Nel bubnuoreka [IOK
"Xumunyeckue peakuuu" https://m.edsoo.ru/00adcade
Brruncnenus no ypaBHEeHUSIM

14 XUMHUYECKUX PEaKLIUN, €CIIN OIUH U3 Bubmorexa ITOK

peartiHi, a https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
Teopus 2IEKTPOIUTUUECKON

15 uccoruanuu. CUiIbHEIE U Ca0ble bubmorexa [TOK
8 HHat. https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI
XUMHUYECKHUE CBOMCTBA KUCIOT U

16 OCHOBAHUI B CBETE NPEJACTaBICHUN bubmmorexa LHOK

pv https://m.edsoo.ru/00add5d8
00 PIIEKTPOTUTUIECKON AUCCOIUAIIH
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
17 MpeJICTaBICHUN 00 bubmorexa HOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAITTT
18 Honuble ypaBHEHUS pEaKII bubmmorexa [IOK
M peakt https://m.edsoo.ru/00add448

19 [IpakTuueckas padora Ne 2. bubnuoreka [IOK

«Peakuuy HOHHOTO OOMEHAY https://m.edsoo.ru/00addbfa
. Bubnuoreka IIOK
20 [lonsiTHEe 0 TUIpONIU3E CONelt i

https://m.edsoo.ru/00add9d4



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00add9d4

KontponsHas padora Ne2 o reme

21
«DNEKTPOIUTHYECKAS TUCCOIUAITHS
bubmuoreka [JOK
22
OO1mas xapakTepuCTHKa rajoreHos https://m.edsoo.ru/00addfe2
93 XHMUYECKHE CBOMCTBA rAJIOTEHOB HA bubmuorexa [JOK
IIpuMepe XJIopa https://m.edsoo.ru/00addfe2
Xnoposoaopod. ConsHas KMCJIOTA,
24 XI/IMi‘leCIi[I/IS CIB[oﬁCTBa MOJIy4YEHHUE bubnmorexa [IOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
AITOTpOITHEIE MOIU(HUKALIUN CEPHI.
25 Hax0>1<p eHUE ce LIII Bq;[ )5 Il0 e ’ bubmmorexa [TOK
5 PBI B HPHPOAE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
26 CepoBoaopoa. Oxcuasl cepsl. CepHas bubnuorexa [JOK
KHCJIOTA. https://m.edsoo.ru/00ade802
XuMHYECKHE PeaKIlNu, JIeKaIle B
27 OCHOBE IT OMIiHIJ‘I:HHOFO cn;I;oGa bubmorexa [JOK
P N https://m.edsoo.ru/00adec8a
MOJTyYEHUST CEPHOM KUCIIOTHI.
98 ITpakTuyeckas pabora Ne3 "CepHnas bubnuoreka [IOK
KucioTa" https://m.edsoo.ru/00adec8a
29 KonTtponbHas pabora Ne3
30 Brraucienme MaccoOBOM JOIN BBIXOJA bu6mmoreka [JOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
31 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VA-rpynmnsl. A30T. https://m.edsoo.ru/00adeea6
bu6mmorexa [IOK
32 A
MMHAK https://m.edso0.ru/00adf004
33 Coan aMMOHMSA bubmorexa LHOK

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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34 [IpakTuyeckas padora Ne 4 o Teme bubmumoreka [IOK
"I[lonyyenune ammuaka" https://m.edso00.ru/00adf180
35 A3oTHas kuciora, e€¢ Gu3ndeckue u bubnunoreka HOK
XUMHUYECKHE CBOKMCTBA https://m.eds00.ru/00adf306
36 HuTtpatsl, ux ¢pusnyeckue u bubnmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
bubmuorexa [JOK
37 O .0 A%
ocop. Oxena gocgopa (V) https://m.edso00.ru/00adf68a
38 dochopHas kucnora, GpuznuecKue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA, MOJTyYEHUE https://m.edsoo.ru/00adf68a
Hcnonp3oBanue GochaToB u
39 HUTPATOB B KAYECTBE MUHEPAITBHBIX bubmorexa LHOK
p . p https://m.edsoo.ru/00adfc20
ynoOpeHuit
Brruncnenus no ypaBHEeHUsIM
XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3
40 peareHToB J1aH B U30BbITKE WU bubnuoreka [IOK
COJIEPKUT NpUMeCH. Brruncnenns https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIHM BBIX0/1a TIPOJTyKTa
peakuuu
VYraepon, pacrpocTpaHeHIE B
41 pu z j g)mnrf){ecfc};l)/le 1 XUMUYECKHE bubmmorexa LIOK
P P AC https://m.edso00.ru/00adfd9c
CBOMCTBa
bu6mmoreka [JOK
42 K i
PEMHIH https://m.edsoo.ru/00adfd9c
AnnoTponHbie MOIU(pUKALIUN bubnuoreka [IOK
43
yriepoja https://m.edsoo.ru/00adfd9c
44 Oxkcuabl yriaepoaa U KpeMHUs, UX bubnmuotexa [JOK

(pI/ISI/ILICCKI/IC 1 XMMHUYECKHE CBOMCTRBA

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



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00ae1750
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45 VYronbHas U KpeMHHUEBAsE KUCIIOTa U bubnmoreka [JOK
HX COJIH https://m.edsoo.ru/00ae006¢c
46 CuiiukaTtHas IPOMBIIIIEHHOCTD buGnnorexa LIOK
p https://m.edsoo.ru/00ae080a
47 [Tpaktuyeckas padora Ne 4 o Teme bubnuoreka [IOK
"[lonydyenue yriekucioro rasa" https://m.edsoo.ru/00ae027e
48 O0001IeHrEe U cUCTEMaTU3 AU
3HAHUHU
49 KonTponbnas pabota Ne4 mo teme
"HemeTtamisr"
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
3JIEMEHTOB — METAJIJIOB.
50 Meraunueckas KpACTAILUIMYECKAS bubnmorexa LOK
. p . https://m.edsoo.ru/00ael103e
peméTka. Gu3nUecKue CBOMCTBA
METAJUIOB
51 OO6mme crmocoOb! MOTyYeHUs bu6mmoreka [JOK
mertaioB. CrjiaBbl. https://m.edsoo.ru/00ael156
XHUMHUYECKHE CBOMCTBA METAJIJIOB.
52 DIEKTPOXUMHAYECKUH DS, Bubmorexa ITOK
p N P https://m.edso00.ru/00ael1156
HaINPsDKCHUH METAIIIIOB
53 IToHsATHE O KOPPO3UU METAIIIIOB bubmorexa [IOK
PP https://m.edso00.ru/00ae1278
bu6mmoreka [JOK
54 P
ClHeHHe 3ajad https://m.edsoo.ru/00ael4b2
bubmuorexa [JOK
55
[enourpie MeTa bl https://m.edsoo.ru/00ael4b2
56 [IlemouyHO3eMeIbHBIC METAILIBI — bubmuorexa [JOK

KabIINM U Maraui

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



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

57 JKEcTKOCTh BOJIBI U CIIOCOOBI €€ 1 bubmuorexa [JOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
. bubnmoreka [JOK
58 Admtomuiii L https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
59 Keneso L https://m.edso0.ru/00ae1d86
60 O06o001IeH e U cuCTeMaTH3alus 1
3HAHUH
[IpaxTnueckas padora Ne 5. Pemenue
61 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 bubnnoreka [JOK
«BaxHenmme MeTaibl 1 X https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
KonTponbnas pabota N5 mo teme
62 «Baxxneumme MeTaIbl B X 1
COCJIMHECHHU S
63 Bemectsa u maTepuansl B 1 bu6mmoreka [IOK
MMOBCEIHEBHOM KWU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 Ponps xumuu B pemieHnn 1 bubnnorexka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
PesepBHblil ypok. O60011eHNE 1 bubnuoreka [IOK
65-68 . 4
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumust: 9-ii knacc: 6a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepabotanHoe, 9 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumusi: 8-if kiacc: 0a30BbIM YpPOBEHb: YUCOHUK; 5-€ U3AaHUE,
nepepaboranHoe, 8 kiacce/ 'abpuensu O.C., OctpoymoB U.I"., Cnagkos C.A.
Ax1monepHoe o6miectBo «M3marensctBo «lIpocBerienue»

Xumust: 8-9 KJ1.: 2JIEKTPOHHOE MPUIIOKEHUE K YUEOHUKY.

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

INapa H.H. Xumus. Ypoku: 8-9 xi. / H.H. I'apa. — M.: IIpocBemienue.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

6. www.olimpmgou.narod.ru.

7. https://m.edsoo.ru
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