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HOACHUTEJIbBHAA 3AIIMCKA

[IporpaMMa 1Mo XUMHUM Ha YpPOBHE OCHOBHOTO o0OI1Iero oOpa3oBaHus
COCTaBJieHa Ha OCHOBE TpPEOOBAaHMH K pe3yJlbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeLHOM MPOTPaMMBbI OCHOBHOT'O OOITIET0 00pa3oBaHMsl, TPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (peepanbHON pabouei MpOTpaMMBbl BOCTIUTAHHS
U ¢ ydy€ToM KOHLENIMU TMpernojaBaHusi y4eOHOro mnpeaMera «XuMUS» B
oOpa3oBaTenbHBIX Opranu3aiuax Poccuiickoi @enepanuu.

[Iporpamma mo XuMuM Ta€T TPEACTABICHHE O IEIAX, OOIICH CTpaTeruu
oOy4yeHHsl, BOCIHUTAHUS W Pa3BUTHUS OOYYalONIUXCS CpPEACTBAMH Yy4eOHOro
npeaMera,  YCTaHaBJIMBAET o0si3aTelbHOE  NPEIMETHOE  COJIEpIKaHMUE,
NpEeIyCMaTpUBAET pACHpEeleHue ero Mo KijaccaM M CTPYKTYpHpPOBAHHE TIO
pazzenaM W TeMaM TIPOTpamMMbl MO XWMHH, OIPEACSISICT KOJIMYECTBEHHBIE H
KayeCTBEHHbIE XapaKTEPUCTUKHU COJIEp>KaHMs, PEKOMEHIYEMYIO
MOCJICIOBATEIbHOCTh HM3YYEHHUS XUMHH C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKK Yy4eOHOTO TpoIlecca, BO3PACTHBIX
0COOEHHOCTEH O00yYarolmMXCcs, OMpenesieT BO3MOXKHOCTH TMpeaMeTa i
peanm3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIILHOM
IIpOTrpaMMEbI Ha YPOBHE OCHOBHOTO 00ITIEr0 00pa30BaHMs, a TaKKe TpeOOBaHUH K
pe3yibTataM 00y4eHHUs] XUMUU Ha YPOBHE IIeJiel M3ydeHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JCATENLHOCTA OOYYaloIIErocsi Mo OCBOEHHIO
y4e0HOTO COIepIKaHUSI.

3HaHWEe XUMHH CIIY’)KUT OCHOBOM MJisi (POPMHUPOBAHHSI MHUPOBO33PEHUS
00ydJaromerocs, ero MpeaCTaBICHUA O MaTEpPHAIHLHOM €IMHCTBE MHUPA, BAKHYIO
poab urparoT GopMHUPYEMbIE XHUMHEH MPENCTABICHUS O B3aWMOIIPEBPAIICHUSX
DHEPTUU M 00 DBOJIIOIIMU BEIIECTB B MPHUPOJE, O MyTSIX PEIICHUS TI0O0ATbHBIX
npo0JeM yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, YIHEPTETUUECKOM,
MUILEBOM M 3KOJOTHYECKOM 0€30MacCHOCTH, TPOOIIEM 3IpaBOOXPAHECHUSI.

N3yyeHnue xumuu:

CITIOCOOCTBYET  peajm3allid  BO3MOXKHOCTEW i1  CaMOpPa3BHUTUA U
dbopmMupoBaHUs KyJIbTypbl JMYHOCTH, €€ 001IeH 1 (YyHKITMOHATLHON TPaMOTHOCTH,

BHOCHT BKJIaJ B (DOPMHUPOBAHUE MBINDICHUS U TBOPUYECKUX CTIOCOOHOCTEH
0oOydJaronmxcsi, HaBBIKOB WX CaMOCTOSITEIbHOW Y4eOHOW JesSTEIHbHOCTH,
HKCIIEPUMEHTAIILHBIX M MCCJIEAOBATEIIbCKUX YMEHUM, HEOOXOJIUMBIX Kak B
MOBCETHEBHOM )KM3HU, TaK U B MPO(PEeCcCUOHATLHO U IeATeTbHOCTH,

3HAKOMUT CO CHCHU(PUKONW HAYIHOTO MBINUICHHUS, 3aKJIJAbIBACT OCHOBBI
LEIOCTHOTO B3TJIsi/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, SIBJIIETCS] OTBETCTBEHHBIM
ATaroM B (GOPMUPOBAHUH €CTECTBEHHO-HAyYHOW I'PaAMOTHOCTH 00 yJarOIIUXCS;



croco0cTByeT (OpMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAYYHBIM 3HAHUSAM, K TIPUPOJIC, K YEIOBEKY, BHOCHUT CBOM BKJIAJ] B KOJOTHIECKOE
oOpa3zoBaHue 00yJaroIHXCSI.

JlaHHble HampaBJieHUS] B OOYYEHUM XUMHUU OOECIIEYMBAIOTCS CIEIU(PUKOMI
colepKaHus ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISIETCA  TEAarorHYecKd
aIalTUPOBAHHBIM OTpaKEHHEM 0a30BOM HAyKN XUMHUHW Ha OTMPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus OpUCHTHPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHCTEMBbl MEPBOHAYAIBHBIX MOHATHN XWMHH, OCHOB
HEOPTaHWYECKOW XUMHUM W HEKOTOPBIX OTIACIbHBIX 3HAUYMMBIX TOHSITHI
OPraHNYeCKO XUMHH.

CtpykTypa cojaeprkaHusi IpOTpaMMBbI TT0 XUMUK C(opMHUpOBaHA HA OCHOBE
CHUCTEMHOTO Moaxoa k e€ m3ydenuto. ConeprkaHue CKIabIBACTCS M3 CHUCTEMBI
MOHATUI O XUMUYIECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHH O XMMHYECKOU
peakiuu. OO0e OSTH CHCTEMBl CTPYKTYpPHO OpPTaHW30BaHbI TIO0 TMPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUH HAa OCHOBE TCOPETHUECKHUX TPE/ICTABICHHI
Pa3HOT0 YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO Y4EHHS KaKk OCHOBBI BCEI'O €CTECTBO3HAHUS

— [lepuonnueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMUH;

— Y4eHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TMpeACTaBiICHUNA 00 SJICKTPOJMTUYECKOW JUCCOIMAIMK BEIIeCTB B
pacTBopax.

Teoperndyeckne 3HAHHUA pPacCMATPUBAIOTCS HAa OCHOBE OSMITUPUYECKU
MOJTy4€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MMOCJIEAOBATEIHLHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHSSI PYHKIIUU OOBSICHEHUS U IIPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS M BO3MOKHOCTEH MPAKTUIECKOTO MPUMEHEHHUS U TTOTYICHHS N3Y9IaeMbIX
BEIIICCTB.

OcBoeHHME TMpOTrpaMMbl IO XHMHUHU CHOCOOCTBYeT (OPMHUPOBAHHIO
MIPEICTABJICHUS O XUMHUISCKOW COCTABJIAIONICH HAyYHOH KapTHHBI MUPA B JIOTHKE
e€ CHCTEeMHOM MPUPOIbI, IICHHOCTHOT O OTHOIICHUS K HAyYHOMY 3HaHUIO M METO1aM
MO3HAHUA B Hayke. V3ydeHHWe XMUMHUU TMPOUCXOIUT C TPHBJICUCHUEM 3HAHUHN W3
paHee M3Y4YEHHBIX y4eOHBIX mpeameroB: « Okpyxarommii mupy», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kinacey.

[lpy wu3ydeHUH XUMHUH TPOUCXOIUT (HOPMHUPOBAHHWE 3HAHUH OCHOB
XAMHYECKON HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON
TeSTEIIbHOCTH YeJI0OBEKA M KaK OJTHOTO U3 KOMITOHEHTOB MUPOBOH KYJIbTYPHI. 3a/1a4a
y4e0HOTO MPEAMETa COCTOUT B (POPMHUPOBAHUH CHCTEMbBI XUMUICCKUX 3HAHUNA —
BOXHEHUIINX (PaKTOB, IIOHATHH, 3aKOHOB M TCOPETUISCKUX MOJI0KEHHH, 10CTYITHBIX
000011IeHNIT MUPOBO33PEHYECKOI0 XapakTepa, s3blka HAayKH, B MPHUOOIICHUU K



HAy4YHBIM METOJaM MO3HAHUs MPU U3YUYECHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
(bopMHpPOBaHUY U PA3BUTUH TO3HABATEILHBIX YMEHUH U UX TPUMEHEHUH B y4eOHO-
NO3HABaTEIbHOU M y4eOHO-HUCCIIENOBATENILCKOM NEATENbHOCTH, OCBOCHUM MPABUI
0e30macHOro 0OpaleHus ¢ BEIEeCTBAMH B IIOBCETHEBHOM KU3HH.

[Ipn M3y4eHnn XMMHHA Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMsI BXKHOE
3HaYEHHEe MPUOOPENH TaKUE IENH, KaK:

— (QopMHUpPOBaHHE WHTEIUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOU K
caM000pa30BaHMI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY NPHUHATUIO PEIICHUH,
CIIOCOOHOI aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYeCKoe MPUOOIIeHHE
oOydJarmmxcss K CaMOCTOSITEIbHON TO3HABATEIbHOW ACSITEIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHUs, (OPMHUPYIONMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obOecTieueHe YCIOBHMA, CITOCOOCTBYIOIIHMX MPHOOPETEHUIO 00 yJarOIIIMHUCS
OTbITa PAa3HOOOpPA3HON NEATENbHOCTH, MO3HAHUS M CaMOIO3HAHMSA, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIMX YHUBEpCAIbHOE 3HAUYCHUE I
Pa3IMYHBIX BUIOB I1EATEIbHOCTH;

— ¢opmupoBanue oOmel ¢GYHKIMOHATHLHOM U  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHA OOBSICHATH U OICHHWBATH SIBJICHUS
OKpPY’KAIOIIETO MHUpPAa, MCIOJIb3YysS 3HAHUSI U OTBIT, MOJYYECHHBbIE MPU U3Y4YCHUU
XUMUH, IPUMEHSTD UX TPHU PEIICHUH NPOoOIeM B TOBCETHEBHOM )KU3HU U TPYIOBOM
NeSITebHOCTH;

— (QopMupoBaHue y OOYYaOIIMXCA T'yMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XHUMHYECKUX 3HAHUUA i1 BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00Pa3HOTO TOBEJAEHHUSI B OBITY M TPYAOBOW JEATEILHOCTH B IIENSAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAKOLIEH HIPUPOJHOU CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CTIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCMHTAHUI0O HAa OCHOBE YCBOCHUSA OOIICUETIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWISL U HANPABICHHOCTH JTaTbHEHIIIErO
00y4eHus.

O0111ee YrcII0 9acoB, OTBEAEHHBIX IS N3YUCHUS XMMHU Ha YPOBHE OCHOBHOTO
ob1ero oo6pazoBanus, coctanisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Helemo), B 9 kinacce — 68 gacoB (2 yaca B HEZIEIIO).



COAEP>KAHUE OBbYYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHYECKHUE OHATUSA

IIpenmer xumuun. Posib XMMUM B )KU3HU Y€IIOBEKA. XUMHUSI B CUCTEME HAYK.
Tena u BemecTBa. DuznMueckne CBOWCTBA BEHIECTB. ArperarHoe COCTOSHHUC
BeniecTB. IloHsSTHE 0 MeTOdax IMO3HAaHMSA B XUMHUH. YHMCTBbIC BEIISCTBA U CMECH.
Cnoco0bI pa3ieneHus CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CI0KHBIE BEIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHHE.

Xumuueckas hopMyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JICMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aToMHass Macca. OTHOCHUTEIbLHAT
MOJIEKYJIsIpHas Macca. MaccoBasi 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUU.

KomuecTBo BemectBa. Mosb. MomsipHas macca. B3auMOCBs3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYCECKHUX COCTNHCHHM.

DU3NYECKUE U XUMUUYECKUE SBJICHUSA. XUMUUYECKasl PEeakius U €€ MPU3HAKM.
3aKOH COXpaHEHHsI MAacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudbukamms
XUMUYECKUX peaKiuii (COeTUHEHNS, Pa3I0KEHHUs, 3aMEICHHsI, 00MCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOH MOCYA0H, TpaBWjiaMu padOThI B TAOOpaTOpUH U
npuéMamMu ooparieHus ¢ 1aboparopHbIM 000PYAOBaHNEM, U3YUECHUE U OTIMCAHUE
(GU3UYECKMX CBOWCTB 00pa3IlOB HEOPTaHWYECKUX BEIICCTB, HAOJIOJICHUE
bu3ndyecknx (TUIaBIeHWE BOCKa, TasHWE JbJa, pPacTHpPaHHE caxapa B CTYIIKE,
KUIIEHUE M KOHJICHCAIlMs BOJbI) U XUMHUUYECKUX (TOpEHHE CBEYH, IMPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHUM, HAOIOICHUE H
OIMCaHue MPU3HAKOB MPOTEKaHUS XMMHYECKUX peakiuil (pa3yio’KeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI ¢ XJIOPUAOM Oapus, pa3sIoKEHUES THAPOKCHIA
menu (1) mpu HarpeBaHum, B3aMMOIeHCTBHUE XKele3a ¢ pactBopoM cotu meau (1),
U3y4eHHe CIOCcOOO0B pa3elieHHs] CMECEi: ¢ TIOMOINBIO MarHuTta, (QUIbTPOBAHUE,
BBITIApUBAHUE, JUCTUWUIIHUS, XpoMaTrorpadusi, MpoBeeHNE OUYUCTKH TTOBapEHHON
CONMM, HAOMIOJICHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEICHUS  OIIBITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJECIEH MOJIEKYI
(IIapoCTEPKHEBBIX).

BaxuHeime npeacTaBuTe/ M HEOPraHMYeCKUX BelEeCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopos — aneMeHT U mpocToe
BelllecTBO. HaxoxjaeHue kuciopoja B Ipupoje, (GU3nyeckue U XUMHUYECKUE
cBoiicTBa (peakuuu TropeHus). Oxcunbl. I[lpumenenue xucinopoaa. CrocoOsb
MOJy4YEHUsT KHUCJIOpoJa B Ja0Oparopud M MPOMBIIUIEHHOCTH. Kpyrosopot
KHUCJI0pOoJia B ipupoie. O30H — ayutoTpOIHAs MOIU(PUKAIIM KUCIOPOI1a.



TermnoBoit 3¢ dekT XUMUUECKON peaklnu, TEPMOXHUMHYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3/1yXa, yCUJIEHHE apHUKOBOTO 3(hdhekTa, pa3pylieHrue 030HOBOTO CJIOS.

Bonopox—aneMeHT u npocToe BemecTBo. Haxoxnenue Bo1opoaa B Ipupo/ie,
du3nyeckre U XUMUYECKHE CBONCTBA, IPUMEHEHHE, CII0COOBI moydeHus. Kucnorst
U COJIN.

MossipHbIil 00bEM ra3oB. Pacuérel N0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBOWCTBA BOABl. Boma kak pacTtBopurenbs. PacTBOpBL
HacplieHHbIE M HEHACBIILIEHHBIE PAacTBOPBI. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBas 10715 BeIecTsa B pacTBOpE. XMMUYECKUE CBOMCTBA BOAbI. OCHOBAaHMS.
PoJib pacTBOpPOB B IpUpOJE U B KU3HU YelOBEKa. KpyroBopoT BOJbI B IPUPOJIE.
3arpsi3HeHue NpUPOAHBIX BOA. OXpaHau OYMCTKA IPUPOIHBIX BOI.

Knaccuduxaius Heoprannueckux coenuneHuil. Oxcunabl. Knaccudukarms
OKCHUJIOB:  coJieoOpazyomme (OCHOBHbBIE, KHUCJIOTHbIE, aMmM(pOTEepHbIE) U
HecosieoOpazytoume. Homenknarypa oxcunoB. PDusznueckne M XUMHYECKUE
cBOMCTBa OKCUAOB. [lomyueHne okcuaos.

OcnoBanus. Knaccudukanys oOcCHOBaHML: HIETOYM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHkmarypa ocHoBaHuil. Pu3nyeckne U XMMHUYECKHE CBOWCTBA
ocHoBaHuu. [lonyuenue ocHOBaHU.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinot. Ousznueckue u
XUMHUYECKHE CBOMCTBA KUCJIOT. Psn aktuBHocTh MetaiioB H. H. bekerosa.
[lonydyeHue KUCIoT.

Comu. Homenknarypa coJtieil. @U3M4ECKUEe U XMMUYECKHE CBOMCTBA COJIEH.
[lonyuenne coneu.

['eneTnyeckas CBSI3b MEXKAY KIIACCAMHU HEOPTaHUYECKUX COECTUHEHUN.

Xumuueckuit IKcnepumenm:

KaYECTBEHHOE ONPENEIICHUE COAEPKAHNSI KUCIOPOAa B BO3AYXE, TOITYUEHUE,
cobupaHue, pacro3HaBaHME€ U H3YyYEHHUE CBOWCTB KHUCIOPOJa, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpalieHus Topenus (Ioxapa), 03HaKOMJICHHE C 00pa3iaMH OKCHJIOB U OTIHCaHHe
UX CBOMCTB, MOJy4YeHHE, COOUpaHHe, paclo3HaBaHUE W H3YyYEHUE CBOICTB
BOJIOpoJia (ToOpeHue), B3auMoaeicTBre Botopoaa ¢ okcuaom meau (1) (BozmoxHO
WCII0JIb30BaHKE BUICOMATEPHATIOB), HAOJIIOICHHE 00Pa3I[0B BEIIECTB KOJMYECTBOM
1 ™Moisb, ucclienoBaHME OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C Pa3IUYHON
pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOU J10JIEN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C METaUlaMUd (HaTpHEM W
KaJbIlieM) (BO3MOJKHO MCIIOJIb30BAaHUE BHIECOMATEPUAIOB), HCCJIEIOBAHKE
00pa3110B HEOPTAHNYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHIE N3MEHEHUS
OKPAaCKH UHAUKATOPOB B paCTBOPAX KUCJIOT U LIEJIOYEH, H3YYEHUE B3aUMOIECTBUA



okcuga meau (ll) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METAIUIAMHU, PEaKLUN
HEUTpaIu3aluy, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaula IPYrUM U3 pacTBOPa COJIH, PEHICHUE IKCTIEPUMEHTAIIbHBIX 337124 110 TEME
«BaxHelme Kiacchl HEOPraHUYE€CKUX COCTMHEHUI .

Ilepuoauyeckuit 3axkoH u llepuoauyeckass cucTeMa XUMHYECKHX
y1eMenToB JI. U. MenaeneeBa. CrpoeHue aTtoMoB. XMMHUYECKas CBA3b.
OKHCJIUTETBHO-BOCCTAHOBHUTE/IbHbIE PpeaKIMU

[lepBbie MOMBITKK KiIaCCUPUKAIMN XUMHYCCKHX 3JeMeHTOB. [loHsATHe o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHbIE U IIEJIOYHO3EMENbHbIC METAILIbI,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPBIC 00pa3yrOT aM(OTEPHBIE OKC HIbI
Y TUJPOKCUJIBI.

[lepnoanueckuit 3akoH. [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepruoHas u JiiuHHonepuoaHas popmel lepuoauueckoii
cucteMbl xumuueckux snemeHToB [[. WM. Menneneesa. Ilepuoabl u rpymnmsl
PU3NIECKUN CMBICI MMOPSIKOBOIO HOMEPA, HOMEPOB NEPUOJA U TPYIIIIBI AJIEMEHTA.

Ctpoenue atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnektpoHbl. CTpoeHUE
AJIEKTPOHHBIX  000JI0OYEeK aToMoB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepunoguueckon cuctembl JI. . MeHueneeBa. XapakTepuCTUKA XUMHUYECKOIO
3JIEMEHTA 110 €ro noJjoxenuto B [lepuoanueckoii cucreme /. 1. Mennaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKNX U HEMETAIMYECKUX CBOMCTB O TPYIIIAM U MEPHUOAAM.

3uauenne [leprnoanueckoro 3akonau [leproanyeckon CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIA pa3BUTUA Hayku M npaxktuku. J{. 1. MenneneeB — y4yé€Hblii u
TpaXKJaHHH.

Xumuueckas cBs3b. KoBajeHTHas (mossipHass W HEMOJSIPHAsi) CBS3b.
DJIEKTPOOTPHULIATETLHOCTh XUMHUUECKHUX A1IEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciicHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUU.
[Tpouecchl OKUCIIEHUS M BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

M3yueHHe O0Opa3IoB BEIIECTB METAUIOB U HEMETAVIOB, B3aMMOJICHCTBHUE
TUAPOKCHIA LIMHKA C pPacTBOpPaMM KHUCJOT M IIEIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHI  OKUCJIUTEILHO-BOCCTAHOBUTEIILHBIX  PEAKIUH
(ropeHue, peakiuy pas3ioKeHUs, COSTUHEHUS ).

Mescnpeomemnuie ceasu

Peaizanysi MEXNpPEIMETHBIX CBSI3€H MPU W3YUYEHUU XUMUM B & KJlacce
OCYIIIECTBIIICTCS 4Yepe3 HCMOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U TMOHSTUM, SIBJIIIOIIMXCS CUCTEMHBIMU JJIs1 OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOTO IIUKJIA.



OO61me ecTecTBEHHO-HAYYHbIC MMOHSATHUS: HAYYHBINA (DAaKT, THIIOTE3a, TEOPUs,
3aKOH, aHajiu3, CHUHTE3, Kilaccu(ukanusi, TMEePUOJUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOIEUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTepus, aToM, MIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJINI, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJEKTPUYECKUI 3apsii, BEIIECTBO, TEIO0, OO0BEM,
arperarHoe COCTOSIHME BEIIECTBA, ra3, (U3UYECKUE BEIMYMHBI, EAUHUIIBI
U3MEPEHNUs, KOCMOC, IJIAHETHI, 3BE31b1, COJHIIE.

buonorus: porocunres, npixanue, buocdepa.

['eorpacdus: atmocdepa, ruapocdepa, MUHEpPAIIbI, TOPHBIE IIOPObI, TOJIE3HbIC
VCKOIIAEMBIE, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeECKAaSA peaKUMs

[lepnoanueckuit 3akoH. [lepuoanyeckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWHU CBOMCTB
XUMHUYECKHX JIEMEHTOB MEPBBIX TPEX MEPHUOI0B, KAIUs, KAJIbLUS U X COCTUHEHUN
B COOTBETCTBMM C TIIOJIO)KEHHMEM »3JeMeHTOB B llepuonnueckoir cucreme u
CTPOEHHUEM UX ATOMOB.

CTpoeHne BemecTBa: BUABI XMUMHUYECKOW CBSI3U. THIBI KPUCTAIUINYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOU PEIIETKA U
BHJ1a XUMHYECKOU CBS3H.

Knaccuduxaius 1 HOMEHKIaTypa HEOPTAaHUYECKUX BELIECTB. XUMHUYECKHUE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHWYECKUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPT AHUYECKUX BEILIECTB.

Knaccuduxariyss XuMu4ecKux peakiyii Mo pa3IMyHbIM IpU3HAKaM (10 YUCITY
U COCTaBYy YYacTBYIOUIMX B PEAKIMU BEILECTB, MO TEIJIOBOMY 3PQeKTy, Mo
U3MEHEHHUIO CTENEHEH OKUCJICHUS XMMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, 1O
YUaCTUIO KaTaln3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIIUHN, TEPMOXUMUYECKHE
YpaBHEHUS.

[lonstue o ckopocTu xumuueckou peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpATUMBIX XUMUYECKHUX peakiusaX. [IoHATHEe 0 TOMOTEHHBIX U TeTePOTreHHbIX
peakuusax. I[louarue o karamuse. [loHaTre 0 XumMuueckoM paBHoBeCHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHUYECKOW PEAaKIMH M IOJIOKEHUE XUMHYECKOIO
paBHOBECHS.

OKHCIIMTENILHO-BOCCTAHOBUTENILHBIE ~ PEaKIUM,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTEIBHOW  PEAKIIUH. CocraBneHue  ypaBHEHUU
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIM €  HCIOJb30BAaHUEM METOJA
AJIEKTPOHHOT O OaaHca.



Teopust NEKTPOIUTUIECKO N AUCCOLMUALIMHI. DJIEKTPOIUTHI U HEAJICKTPOJIUTHI.
KarnoHnsl, aHnoHbl. MexaHW3M JIHUCCOLMALMKA BELIECTB C PA3JIMYHBIMU BUIAMU
XUMu4ecKoi cBsi3u. Crernenp gucconuanuu. CUIbHbIC U CIa0bI€ JIEKTPOJIUTHI.

Peakuun noHHOTO 0OMEHa. Y CIIOBUS MPOTEKAHUS PEAKIINii HOHHOTO 0OMEHa,
IOJIHBIE W COKpAIEHHbIE HMOHHBIE ypaBHEHMs peakuuil. CBOICTBa KHCIIOT,
OCHOBAaHUU U COJIEN B CBETE NPEICTABICHUIN 00 SJIEKTPOJIUTHUECKOH TUCCOLUALIH.
KadecTBeHHbIE peakuy Ha HOHBIL. [loHsATHE O TMApOIM3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJEIAMHU KPUCTALIMYECKUX PEMIETOK HEOPraHU4ECKUX
BEIIECTB — METAUIOB M HEMETAWIOB (TpaduTa M anMasa), CIOKHBIX BELIECTB
(xJIopuAa HaTpUsl ), UCCIIEAO0BAHUE 3aBUCUMOCTH CKOPOCTH XUMHUY €CKOM pEeaKLiy OT
BO3JCICTBUSL Pa3IMYHBIX (PAKTOPOB, MCCJIEIOBAHUE BJIEKTP ONPOBOJHOCTH
pPacTBOPOB BELLIECTB, POLIECCA AUCCOLUALMHN KUCIIOT, IIEI04Y el U coJiel (BO3MOXKHO
UCIIOJIb30BaHUE BUACO MAaTEPHUATIOB), MPOBEACHHE OIMBITOB, WILIFOCTPUPYIOIIUX
NPU3HAKK TMPOTEKAHUsl peakuuid HOHHOro oOmeHa (0Opa3oBaHUE OCAJKa,
BBIJICICHUE Ta3a, OOpa3oBaHUE BOJbI), OINBITOB, WUIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIHUN (TOpEHUE, pPEaKUUU Ppa3JIoKEHUs,
COCIMHEHUSA), pPAcClNO3HABAHUE HEOPTaHMYECKUX BELIECTB C  MOMOUIBIO
Ka4ECTBEHHBIX PEAKIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTanibl 1 X COeAMHEHMSs

OO6uras xapakrepucTuka TrajoreHoB. (OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu OokucieHus. CTpoeHue U (PU3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — rajloreHoB. XMMHUYECKUE CBOMCTBA HA ITpUMEPE XJI0pa (B3aUMO1eHCTBUE
C MeTajylaMH, HeMeTaulaMu, Ienoyamu). Xmopoogopon. CossiHas KHCIIOTAa,
XUMUYECKUE CBOMCTBA, TMOJIydeHHE, NpuMeHeHue. JlelicTBue xyopa H
XJIOPOBOJIOPO/Ia HA OPTaHU3M Y€EJIOBEKa. BakHeWIIME XJIOPHUJIBI M UX HAXOXKICHHUE B
IPUPOJIE.

O6mras xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTereHu okucieHus. CTpoeHue u (u3uvecKue CBOWCTBA
MPOCTHIX BEILIECTB — KUCJIOPOAA U CEPhl. AIUIOTPOIHBIE MOIU(PUKALIMH KUCIOPOA
U cepbl. XumMuieckue cBoicTBa cepbl. CepoBOI0pOa, CTpOCHHE, PU3NUECKHUE U
XUMUYECKUE CBOMCTBA. OKCHIIBI CEPBI KaK NPEACTABUTENHN KHUCIOTHBIX OKCHJIOB.
CepHas kuciioTa, pu3nyecKre 1 XuMHIeCKue CBOMCTBA (00I1IMe KaK MpeICTaBUTENS
KJlacca KUCJIOT U cruerududeckue). XMMUUECKAe PEaKIM, JIeKalie B OCHOBE
IPOMBIIIIEHHOTO croco0a MoJydeHus] cepHOM KHUCIOThl. I[lpumeHneHnue cepHoi
KiCIOThl. COJM CEPHOM KHCIIOTHI, KA4ECTBEHHAs pEaKIus Ha Cyab(}ar-noH.
Haxoxnenue cepbl u €€ COCNMHEHUM B NpUPOJE. XUMHUYECKOE 3arps3HECHUE
OKpY>Kalollel Cpeapl COCAMHEHUSAMH Cepbl (KUCJIOTHBIC JIOXKIW, 3arpsi3HECHUE
BO3/lyXa M BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHHS.



OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCJIECHUSA. A30T, PaCIpOCTPAHEHUE B MPUPO/IE,
du3nyeckre u xumuueckue cBorcTa. KpyroBopor azora B npupojae. AMMHaK, €ro
du3ryecKre 1 XMMUYECKUE CBOICTBA, OJMydeHHue U mpumMenenue. Cosim aMMOHUS,
uXx (pu3NYecKue U XuMUYECKHe CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUA. A30THas KHUCJIOTa, €€ MOJIyueHUE, (PU3MUECKHE U XUMUYECKUE
cBOMcTBa (00OIME Kak TPENCTaBUTENS Kiacca KHUCIOT W CHenupUuIecKue).
Vcrionb30BaHNe HUTPATOB U COJICH aMMOHUS B Ka4€CTBE MUHEPATbHBIX Y00 CHUIA.
XUMUYECKOE 3arpsI3HEHNE OKPYKAIOLIEH Cpebl COCIUHEHUSIMHU a30Ta (KUCIIOTHBIE
JOKIIM, 3arps3HEHHe BO3AyxXa, MOuBbl U BOA0EMOB). Docdop, ammoTpomHbBIE
Moaudukauuu gocdopa, puznueckue 1 xumuueckue corctra. Oxcup dpocdopa
(V) u docdopHas kuciora, puzmueckue U XUMUUECKHE CBONCTBA, MOJTyUCHHE.
Hcnonb3oBanue (pocdaroB B Ka4€CTBE MUHEPATIbHBIX YA0OPEHU.

OO6uras xapakrepuctuka 31eMeHTOoB |VA-rpynmbl. OcOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTE€PHBIE CTENIEHU OKUCJIECHHUS. YTIIEPO, AJUTIOTPOIHbBIE MOAU(PHUKALIH,
pacrnpocTpaHeHue B IpupoJie, PU3NYECKre U XUMUYECKUE CBOMCTBA. AACOPO 1wl
Kpyrosopor yraepona B mnpupoje. Okcuipl yriepoaa, uX (U3UUECKUe U
XUMHUYECKUE CBOMCTBA, JEWCTBUE HAa JKUBBIE OPTraHU3MBI, IIOJyYCHUE H
IpUMEHEHHE. DKOJIOTHUeCKHe MPoOJIeMbl, CBSI3aHHbIe ¢ OKcHaoM yrieposa (1V),
TUINO0TE3a TVI00AIBHOTO MOTEIUICHUsS] KJIMMara, MapHUKOBBIA 3@ dekt. YrosbHas
KHACJIOTa U €€ COJM, UX (PU3MYEeCKHe W XUMHUYECKHE CBOICTBA, MOJYyYEHUE U
npumeHenue. KauecTBeHHas peakuusi Ha KapOoHar-uoHbl. lcmnosb3oBanue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIILIEHHOCTH U CEIbCKOM X035MCTBE.

[lepBoHauanbHbIE NOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIEH, STaHOJI, TJIMLIEPUH, YKCYCHask KUCIIOTA).
[IpupoiHbIE KCTOYHUKHU YTIEBOAOPOJAOB (Yrojib, NPUPOJHBIA Tra3, HEPTh),
OPOAYKTHI UX TepepaboTKu (OEH3MH), UX pOJib B OBITY W MHPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKH BaKHBIX BEILIECTBAX: JKUpaX, O€NKax, yrieBoJax — U UxX
poIM B OKM3HM 4ellOBeKa. MarepuaibHOE€ €IMHCTBO OPraHUYECKUX W
HEOPTaHWYECKUX COCIMHECHUM.

Kpemuuii, ero ¢Qusnyeckue M XUMHUYECKHME CBOMWCTBA, MOJYYEHUE W
npuMenenre. CoenuHeHrs KpeMHus B mpupo;ie. Oo1me npeacTaBieHus 00 OKCHIE
kpemuus (1V) u kpemaueBoit kuciote. CHIMKAThI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHENIME CTPOUTENbHBIE MATEPHUAIIBI: KEPAMHUKA, CTEKJIO,
1eMeHT, OeroH, xene300eroH. [IpoOnembl 0Ge30mMacHOTO  HMCIOJIB30BaAHUSA
CTPOUTEIbHBIX MATEPUAIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuiit IKCnepumenm:

u3ydeHne o0pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
NPOBEACHUE KAYeCTBEHHBIX PEAKIMA HA XJIOPUJI-UOHBI U HAOJIOIEHUE TPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpaXarolue (QU3NYECKHe U XUMUYECKUE CBOMCTBA
TAJIOTEHOB U MX COEAMHEHHUH (BO3MOXKHO MCIIOJIb30BaHHUE BHUIEOMATEPHUAIIOB),
O3HaKOMJIEHHE C 00pa3iaMu XJIOpUI0B (TaTOTeHUI0B), 03HAKOMJIICHHE C 00pa3LiamMu
ceppl M €€ COENMHEHUSMH (BO3MOYKHO HCIIOJb30BAaHUE BUIECOMATEPUAIOB),
Ha0JI0/IeHre mpolecca 00yrIMBaHUs caxapa Mo/ AeMCTBHEM KOHIEHTPUPOBAHHOU
CEPHOU KUCJIOThI, U3y4EHUE XUMUYECKHUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI,
NpoBe/IeHNe KaYeCTBEHHOU peakK Ha CyJb(}aT-uoH U HaOI0IeHHEe MTpU3HaKa e
NpOTEKaHMsI, O3HAKOMJIEHHE C (PU3UYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEAMHEHNH (BO3MOYKHO UCIIOJIb30BAHUE BUIEOMATEPHUATIOB), 00pa3LiaMu a30THBIX
u QocopHBIX y10OpeHuH, moyueHue, cooupanme, pacrio3HaBaHle U U3ydCHHE
CBOWCTB aMMHaKa, NPOBEICHHUE KAUYECTBEHHBIX PEAKUUl HAa MOH aMMOHHUS M
docar-MOH M U3yyEHUE TMPU3HAKOB MX MPOTEKAHUS, B3aMMOJICHCTBUE
KOHLEHTPUPOBAHHOW a30THOM KHCJIOTBI C MEAbI0 (BO3MOKHO HCHOJIb30BaHUE
BUJICOMATEpUAIOB), HM3YUYEHHE MOJIENed KPUCTAUIMYECKUX PEIIETOK anMmasa,
rpaduta, QysuiepeHa, 03HAKOMJIEHHME C MPOLIECCOM afCcOpOIMKU PACTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YIIEM H YCTPOWCTBOM NPOTHBOTA3a, IOJYyYEHHUE,
coOupanue, paclio3HaBaHUE U U3yUYE€HUE CBOMCTB YIJIEKUCIIOrO raza, IpOBEACHHE
Ka4eCTBEHHBIX PEaKIMil Ha KapOOHAT U CWJIMKAT-UOHBI U U3YUEHHE PU3HAKOB UX
IIPOTEKaHUsA, O3HAKOMJIEHUE C TNPOAYKUMEN CHUIMKATHOM IPOMBIIUICHHOCTH,
pELIEHUE SKCIEPUMEHTAIbHBIX 331a4y M0 TeMe «BaxHelmme HeMeTaulbl U UX
COCIUHEHUSD.

MeTanibl 4 MX COeAMHEHUS

OO6m1as XxapakTepuCTUKA XUMUYECKUX 3JIEMEHTOB — METAUIOB HA OCHOBAHUM
X IMoJiokeHus B llepuonnueckon cucteme xumuyeckux snemeHtos [J[. WM.
MenpneneeBa u ctpoeHus: atomoB. CTpoeHre MeTauioB. Metaimmueckas CBs3b U
METAUIMYECKAA  KPUCTAUIMYECKAs  PEIIETKA.  DJEKTPOXUMHYECKHA Pl
HanpsHKeHU MeTauioB. OU3NUecKrue U XUMUYECKHUE CBOMCTBA MeTauioB. O0mme
CIOCOOBI Moay4yeHHus: MeTauioB. [loHSATHE O KOPPO3MM METAJUIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUI, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILIEHHOCTH.

[[lenoyHble MeTAIUIBL: MOJIOXKEHHE B [IepruoaM4ecKoi cucTeMe XUMUYECKHUX
anemeHToB . M. MeHneneeBa, cTpoeHHE MX aTrOMOB, HAaXOXKJEHUE B IPHUPOIE.
du3nueckrue U XUMUYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABI Hatpusi W Kanus. lIpumMeHeHue WIEIOYHBIX METAUIOB M UX
COEIMHEHUM.

[IlennoyHO3€MENbHBIE METAUIBI MarHMd W KaJblUWK: IIOJIO)KEHHE B
ITeproanuecko cucteMe XuMHIECKUX 1eMeHTOB 1. 1. MeHnneneeBa, cTpoeHue ux
aTOMOB, HaX0XJAEHUE B NMpupoie. PU3NYEeCKUE U XUMUYECKHE CBOMCTBA MarHus 1



Kby, Baxuelime coeTuHeHUs Kaablus (OKCUI, TUAPOKCU, COJn). JKECTKOCTH
BOJIbI M CTIOCOOBI €€ yCTpaHeHHUs.

AnroMUHHMN: TT0J10KeHKE B [leproinueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHUE aTtoMa, HaxXOXKJIEHHE B mpupoje. PU3NUECKUE U
XUMUYECKUE CBOMCTBA almfoMuHMsI. AMGpOTEpHbIE CBOMCTBA OKCH/IA M THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B lleppoanueckoit cuCTeMe XUMUYECKUAX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHE aTOMa, HAXOXJAeHUME B npuponae. duzuueckue u
XUMUYECKHUE CBOMCTBA kene3a. OKCcHibl, TUApOKCcH b ¥ coin kene3a (1) u xxeneza
(11, ux coctaB, CBOMCTBA M TIOJyUCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOoOpaslaMu METAUIOB U CIUIaBOB, MX (U3UYECKUMHU
CBOMCTBaMM, M3Y4YEHHE PE3YyJIbTATOB  KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJICUCTBUS OKCHUJA
KaJblUg M HATpUsi C BOJIOW (BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPUATIOB),
MCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MIPOIECCA TOPEHUS KEIE3a B KUCIOPOJE
(BO3MOXHO  HCTOJb30BAaHUE BHUJACOMATEPUATIOB), TMPHU3HAKOB  IMPOTEKAHUSA
Ka4uCeCTBCHHBIX PEaKIIMi Ha HOHBI: MarHUsI, KAJIbIUS, AIFOMUHUSA, [IMHKA, xkerne3a (11)
u xene3a (lll), menu (1), HaGmomenrve W omMcaHue MPOIECCOB OKpAaIIMBAHUS
IUIAMEHU HWOHAMU HaTpusl, Kauusd W Kajdblus (BO3MOKHO HCIOJIb30BaHNUE
BUJIEOMATEPUAIIOB), UCClieOoBaHNE aM(OTEPHBIX CBOMUCTB THAPOKCH 1A ATFOMUHUS U
TUJIPOKCHUA LIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 Mo TeMe «Baxuenme
METaJUIbl U KX COCAUHEHUS.

XuMHs ¥ OKPYKAKIIAS Cpeaa

BemectBa n Marepuanbl B MOBCEIHEBHOW XW3HU uelioBeka. bezomacHoe
MCII0JIb30BaHME BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momors npu
XUMHYECKHUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYIKaIoIel cpenbl (MpenenbHas J0MyCTHMas
KOHIIeHTpanus BemiecTs, aajnee — [1JIK). Poib xuMum B perieHn# 3K0JI0THYECKUX
npooJiem.

Xumuueckuiit IKcnepumenm:

M3y4yeHHEe 00pasIoB MaTepUAIOB (CTEKJIO, CIUIABBl METAIOB, MOJUMEPHBIC
MaTepuabl).

Mescnpeomemnwie cea3u

Peaizanysi MEXNpEIMETHBIX CBSI3€H MPU U3Yy4YEHUH XUMUHU B 9 Kiacce
OCYIIIECTBIIICTCS 4Yepe3 HCMOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHM, TaK W TOHSITHH, SBJISIONMXCS CUCTEMHBIMU JJIsI OT/IETBHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOTO LIMKJIA.



OOmme ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAYYHBIN (DAaKT, THIIOTE3a, 3aKOH,
TEOpWsi, aHaIW3, CHHTE3, Kilaccudukamus, TEPHOIUIHOCTh, HAOIIOJICHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJI€Nb, SBJICHUE, NaPHUKOBBIMA
s deKT, TEXHOJIOTHS, MaTepHaJIbI.

duzurKa: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH/T, U30TOIIbI,
pPaaNOaKTUBHOCTh,  MOJIEKYIIa, ANEKTPUUECKUA  3apsifi,  MPOBOJHUKH,
MOJTyIIPOBOTHUKH, JUDJIEKTPUKH, (OTODJEMEHT, BEIIECTBO, TeNo, OOBEM,
arperaTHoe COCTOSIHHE BEILIECTBA, a3, paCTBOP, pACTBOPUMOCTh, KPUCTATUTNY ECKast
peméTka, CIuiaBbl, (U3UYECKUE BEIMYUHBI, CAUHUIIBI U3MEPEHHUS, KOCMUYECKOES
MIPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COJHIIE.

buosorus: dborocunres, npixanue, Ouocdepa, KOCUCTEMA, MUHEPAIbHBIC
y100pEHUS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEeNIbHbIE BEILIECTBA.

["'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE NOPO/IbI, [TOJIE3HbIE
HCKOTIAEMbIE, TOIUTUBO, BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJBTATbI OCBOEHUSA IITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pE3yibTaThl OCBOCHUS IMPOrpaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHusl JOCTUTAIOTCS B XOJ€¢ OOy4YEHHS] XMMHUHM B EIUHCTBE Y4eOHOU H
BOCIIUTATEIBLHOU JEATEIbHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHUINCKUMU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, TPHUHSATHIMU B
oOIlecTBE TMpaBWJIAMH M HOPMaMU TOBEACHHS U CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHHS, CAMOPA3BUTHSI M COITMATM3AIINN 00 YU arOIIXCS.

JIngyHOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTALMN U
pacuMpeHue onbiTa AeITeIbHOCTA Ha €€ OCHOBE, B TOM UHCJIE B YaCTHU:

1) naTPHOTHYECKOT0 BOCITUTAHUSA

IIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY
U HAaydHOMY HACJEIWI0, NMOHMMAHUSA 3HAYECHHUS XUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOTO 00IIIecTBa, CIIOCOOHOCTH BJIAJETh JTOCTOBEPHOM MH(MOpMAaNHen o
NEPEAOBBIX JOCTHKEHHUSIX W OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUPa U OOIIECTBA,

2) rpaKIaHCKOTO BOCTIUTAHUS:

MPEACTABICHUS O COLMATbHBIX HOpMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTHA B OOIIIECTBEHHO
MOJIE3HO U, YUEOHOMCCIIeI0BATEIhCKOM, TBOPUYECKOM M IPYTUX BHIAX IS TEIILHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM MACSITENLHOCTH MPH BBITIOJHEHUN
y4eOHBIX, TIO3HABATEIILHBIX 33J1a4, BBITIOJHEHUH XHUMHUYECKUX IKCIIEPUMEHTOB,
CO3/IaHUH Y4E€OHBIX TPOEKTOB, CTPEMJICHHUS K B3AUMOTIOHIMAHUIO ¥ B3aWMOITOMOIIA
B IIpoIiecce 3TOM yueOHOM NesTeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBE/ICHUE
U TMOCTYNKH CBOUX TOBAPHUILEH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4E€TOM OCO3HAHUS IOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT O IO3HAHMS .

MHPOBO33PEHUYECKHE MPEJICTABICHUS O BEIIECTBE U XUMUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJISIOLIMEC
OCHOBY JIJIsl TIOHUMaHMS CYIIHOCTH HAYyIHOW KapTHHBI MUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS NPUPOJIbI, B3aMMOCBS3AX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIA XUMUHX B TTO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJYyYE€HUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJMMBIC i1 OOBACHEHUSI HAOJIIOIaEMbIX IMPOIIECCOB U SIBJICHUM,
NO3HaBaTeIbHOM, MHOOPMAIIMOHHON W YHUTATENbCKOW KYJIbTYPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboThl ¢ Y4EOHBIMHM TEKCTaMH, CIPABOYHOM



JUTEPATypOil, JOCTYNHBIMH TEXHUYECKHUMH CpPEICTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYYEHHMIO M TO3HAHUIO, JHOOO3HATEILHOCTh, TOTOBHOCTHh U
CIIOCOOHOCTh K  CaMOOOpa3oBaHHWIO, MPOEKTHOM U  HCCIIEAOBATENhCKON
NEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTU U YPOBHsI 00y4YEHUS B
JlabHEUIIeM;

4) popMupoBaHUS KYJbTYPHI 310POBbSI:

OCO3HAaHHWE IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM HA 3JI0POBBINA 00pa3 KU3HU, OCO3HAHUE MOCJEACTBUN U
HENPUITHE BPEIHBIX NIPUBBIUEK (YIOTPEOJIEHUS aJIKOT0JIs1, HAPKOTUKOB, KypEHUS),
HEOOXOAMMOCTH COOJIIOJIEHUSI TpaBUil 0E€30MacHOCTH NpU  OOpalleHuu C
XUMHYECKUMU BEILIECTBAMU B OBITY U PEATIbHOM KU3HU;

5) TpynoBOro BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3Y4EeHHUIO TPodeCcCUuil U Tpy1a pa3IMuyHOIro po/a,
YB)KEHUE K TPYY U pe3yJIbTaTaM TPYA0BOH 1€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHHUS  MPEIMETHBIX 3HAaHMHM 1O  XUMHHM, OCO3HaHHBIM  BBIOOp
VMHAUBUIYaIbHON TPAGKTOPHUHU MPOJOJKEHUS 00pa30BaHuUs C YUETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
yCHEUHON NpoQecCUOHAILHON 1eATEIbHOCTH U Pa3BUTHUSI HEOOXOIMMbIX YMEHUH,
TOTOBHOCTb a/1alITUPOBATHCS B PO (ECCHOHATbHOU CPEE;

6) 3K0JIOrHY€eCKOT0 BOCTIMTAHHUS

HKOJIOTMYECKHU LIENEeCO00pa3HOE OTHOIIEHUE K IPUPO/1€ KaK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYUIECTBOBaHMs, MOHUMAHWE I[IEHHOCTHU 3J0pPOBOTO U
0e3omacHoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOUIIEHHWE K COOCTBEHHOMY
bu3znuecKkoMy M NCUXUYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTHU COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEICHUs ITPU padoTe ¢ BEUIECTBAMMU, a TAK)KE B CUTyallUsIX,
YTPOKAIOIIUX 310POBBIO M AKUZHU JIIOJICH;

CIIOCOOHOCTU MPUMEHATH 3HAHMS, MOJydaeMble MPU U3YUYECHUU XUMUH, I
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYIKAIOILIEH NPUPOTHOU CPENOH, IS MOBBIIICHUS
YPOBHSL  3KOJIOTMUECKOW KYyJbTYpbl, OCO3HAHHUS TJIOOAILHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M MyTel HMX pelIeHUs MOCPEACTBOM METOJI0B XMMUH,
HKOJIOTUYECKOTO MBIIIICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIILHOM,
KOMMYHUKATUBHOU U COLIMAIIbHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeranpenMeTHBIX pe3yJbTaTOB BBIJIEISIOT 3HAYKUMBIC [T
dbopmMupoBaHUS MUPOBO33pEHHUSI OOIIIEHAYYHbIE TOHITHS (3aKOH, TEOPUSL, P UHIIHIIL,
runote3a, (akT, CUCTEMa, TPOIECC, IKCIEPUMEHT U Jpyroe.), KOTOpbIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEAMETax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 3TUX MPEeaAMETOB (GOPMHUPOBATH MPEICTABIECHUE O LIEIOCTHOM



HAYYHOU KapTHHE MHpA, U YHUBEPCaIbHBIC yueOHbIE NeUCTBUS (TTO3HABATEIbHEIE,
KOMMYHUKATHUBHBIC, PETYyIATHBHBIC), KOTOPHhIE 00ECTEYMBAIOT (POPMHUPOBAHHUEC
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHHWIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE 1eiCTBUSA

ba3oBbleiornyeckue 1eMC TBUA:

YMEHHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XUMUYECKUX MOHSATUN (BBIACIATh UX XapaKTEpPHBIC
MPU3HAKY, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTUAMU), UCIIOJIH30BaTh
TOHATHUS 1JI1 00BACHEHUS OTACIBHBIX ()aKTOB W SIBJICHUM, BRIOMPATh OCHOBAHUS 1
KpUTEPUU ISl KIacCU(DUKAIIMM XUMUYECKUX BEIECTB M XMUMHUYECKHUX PEaKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY OOBEKTaMH H3YyUCHHUS,
CTPOUTH JIOTUYECKHUE PACCYKJICHUSI (MHIYKTUBHBIC, HEAYKTUBHBIE, 10 aHAJIIOTUH),
JIeNaTh BBIBOIBI M 3aKIIFOUCHHUS;

yMEHUE TMPUMEHSITh B TMPOIECCE IMO3HAHUS TOHATUA (TMPEIMETHbIC U
MeTanpeaMETHbIC), CUMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCTIOIb3yEMbIC B XUMUH,
peoOpPa3oBbIBaTh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC MPECTABICHUS —
XUMUYECKUI 3HaK (CHMBOJI d3JIeMEHTa), XuMHuueckas ¢GopMylia U ypaBHEHHE
XUMUYECKOM peakIuu — MNP PEUICHUH y4eOHO-TI03HABATENbHBIX 33/1a4, C Y4ETOM
ATUX MOJENIbHBIX MPEACTABICHUN BBISABIISTh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3Yy4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISBJISITE  OOIME 3aKOHOMEPHOCTH, NPUYUHHO-CJICCTBEHHBIE CBSI3U W
MIPOTUBOPEUHUS B U3Yy4aEMBbIX IIPOIIECCAX U SBICHUSIX.

Ba3oBble ncciieoBare/ibCKue 1eiiC TBUSA

YMEHHE HCTO0JIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4e€CTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B KAYECTBE OCHOBBI /111 POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYIKJICHUI;

MpUOOpETEHUE OIbITa IO IUIAHUPOBAHUIO, OPTaHU3AMK U TMPOBEIACHHUIO
YUCHHUECKUX DJKCIIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM IPOIIecca,
CaMOCTOSTEILHO MPOTHO3UPOBATH €0 Pe3yNbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIIETOBAHMUS, COCTABIISITH OTUYET
O MIpoAeNIaHHOM paboTe.

Pabora c ungopmanmeii:

yMEHHE BBIOWMpaTh, AHATM3UPOBATH W HMHTEPIPETUPOBATH HHOOPMAIIHIO
pa3IMYHBIX BUJIOB U (POpM IIpEeACTaBICHUS, MTOTYy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(HaygHO-TIOMYJISIpHAsl  JUTEpaTypa XHMHUYECKOTO COJCp)KaHMs, CIPaBOYHBIC
nocobwusi, pecypcbl MHTepHETa), KPUTUUECKH OIICHUBATh IMPOTHBOPCUMBYIO M
HEI0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE NMPUMEHATh Pa3jMYHbIE METOJbl U 3aIpPOCHl IPHU MOUCKE U O0TOOpE
UHPOpPMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JISi BBIMOJIHEHUS
y4€OHBIX U MO3HABATENIbHBIX 33/1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHHE ONbITA B
o0jacT UCMOJIb30BaHUsI HMH(OPMAILMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJIbTYPOI aKTUBHOT'O UCTOJIb30BaHUS PA3JINYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENbHO BEIOMpPATh ONTUMAIIbHYIO (POpMY HpecTaBICHHUS HH(DOPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33Jauyd HECJIOKHBIMU CXEMaMH, JHarpamMmamy,
npyrumu popmamu rpaduKy U KX KOMOMHALIUSMU;

YMEHHE UCIOJb30BaTh M AaHAIM3UPOBATH B IpoLecce Y4YeOHOW W
UCCJIEI0BATENbCKOM IEATENbHOCTH UH(POPMAIUIO O BIUSHUU HPOMBIIUIEHHOCTH,
CEINbCKOTO XO35IUCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXKArOUIEW ITPUPOTHOU
Cpensbl.

KoMmMmyHMKaTHBHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eHCTBUA:

YMEHHUS 33/1aBaTh BOMPOCHI (B X01€ TUanorau (Win) JUCKYCCUM) IO CYILECTBY
oOCyknaemMoil TeMbl, (QOPMYIUPOBATH CBOU NPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MPE/IJIOKEHHOM 3a1auH;

YMEHHUS  TPEJCTABIATh  IOJyYEHHbIE  pE3yJbTaTbl  MO3HABATEJILHOM
NESATEIbHOCTU B YCTHBIX M IIMCbMEHHBIX TEKCTaX; Jejarb MPe3CHTALUIO
PEe3ybTaTOB BBINIOJIHEHUS XUMUYECKOTO 3KCIEPUMEHTa (J1a00paTopHOIO OIbITA,
1a00paTopHOU pabOThI 10 UCCIEA0BAHHUIO CBOICTB BEILIECTB, yU€OHOTO IPOEKTA);

YMEHHUS Y4E€OHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENbHOM M  HMCCIENOBATENbCKON  JIEATENbHOCTH MPU  PEIICHUH
BO3HUKAIOIMX TMPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COTJIACOBaHUS
no3uLMii (00CYXJIeHUsI, OOMEH MHEHHMSIMHU, «MO3TOBBIE IUTYPMbD», KOOPAUHALMS
COBMECTHBIX JICMCTBUH, OMNpEIEICHUE KPUTEPUEB IO OIICHKE KayecTBa
BBITIOJTHEHHOM paOOThI U IPpyTHE).

PeryasiTuBHble yHUBepCaJbHbIE y4eOHbIE 1eiCTBUA:

YMEHHUE CAMOCTOSITEIbHO OMpPEACNsATh LN JIeATeIbHOCTH, IIaHUPOBATh,
OCYILECTBIIATh, KOHTPOJMPOBATh U MPHU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NesITeNIbHOCTh, BBIOMpaTh HanboJiee 3PPEeKTUBHBIE CIIOCOObI pellieHus YUeOHbIX U
MO3HABATENIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTAaBJISITh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIA AJITOPUTM JEUCTBUKM MPU BBIIOJHEHUN 3aJaHUM C Y4ETOM
MOJIy4Y€HHSI HOBBIX 3HAHUHM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLMsX,
OIICHUBAaTh COOTBETCTBHUE IMOJIYYCHHOTO pe3yJibTaTa 3asBJICHHOW II€JH, YMEHHE
UCIIOJIb30BaTh ¥ aHAIM3UPOBATh KOHTEKCTHI, IPE/IJlaraéMble B YCJIOBUH 3a/1aHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpeaMeTHBIX pPeE3yJAbTATOB IO OCBOEHHUIO 00s3aTEIbHOIO
COJIep>KaHUs, YCTAHOBJICHHOTO JaHHOW QenepanibHOM padouel MporpaMmmoi,
BBIJICNISIIOT: OCBOEHHBIE OOYUYArONIMMUCS HAy4YHbIE 3HAHHs, YMEHHUS M CIOCOOBI



neucTBul, crnenuduyeckue IS NPEIMETHOW o00nacTh «XuMuUs», BUIbI
NEATEIbHOCTH IO  MOJYYEHUIO HOBOTO 3HAHWS, €ro HMHTEPIPETAlnY,
npeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLUSX.

K xoHnity oOyuenus B 8 kj1acce npeaMeTHbie pe3yibTaTbl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(OOPMHUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUM:

e PacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHIl: aTOM, MOJIEKYJa,
XUMHUYECKUHN DJIEMEHT, NPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECh
(oIHOpOAHAs M1 HEOAHOPOIHAA ), BAIEHTHOCTh, OTHOCHUTENIbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEILLIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi 10JIs1 XUMUYECKOTO AJIEMEHTA B COSIMHEHNH, MOJIIPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, AJNEKTPOOTPULIATEILHOCTb, CTEMEHb
OKHUCJICHHSI, XMMUYECKas peaklus, KJIACCU(PUKAIMS peaklUuid: peakiuuu
COCAMHEHUS, DPEaKLMH PAa3JIOKEHUs, PEaKUUH 3aMEIleHUs, peakluu
oOMeHa, 3K30- ¥ SHAOTEPMUYECKHUE PEAKIINH, TEIIOBOM 3 (EKT peakuuu,
AJIpO aTOMa, AIEKTPOHHBIH CJI0i aTOMa, aTOMHasi OpOUTaJIb, paIUyC aTOMa,
XUMHYECKasi CBA3b, NOJSIPHASA U HEMOJIIPHAs KOBAJIIEHTHAsI CBA3b, MIOHHAS
CBSI3b, HMOH, KATMOH, AaHWOH, pAacTBOpP, MaccoBas JOJs BEIIECTBA
(MpoI1IeHTHAs KOHIICHTPALIUS) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUH H
NPUMEHSTh 3TU MOHATHS IPU OMMCAHUU BEIIECTB U UX MIPEBPAILIECHUI;

e HCIOJb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJii COCTaBji€HUS (Popmyn
BEIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUK;

e ONpENENsTh BAICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COETUHEHUSIX,
CTENEHb  OKHUCJIEHUS  BJEMEHTOB B OHMHApHBIX  COEIUHEHMSIX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCY COCAMHEHUHN IO
dbopmynaMm, BHUJ XUMHUYECKON CBSI3M (KOBAJICHTHAasT W HWOHHAas) B
HEOPTraHUYECKUX COCIUHEHUSX;

e packpsiBarb cMbica Ilepuognueckoro 3axona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHE MEPUOJMUYECKON 3aBHCUMOCTU CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX IOJIOKEHUs B lleprognueckont cucreme,
3aKOHOB COXPAHEHUS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO -
MOJIEKYJIIPHOTO YY€HHSI, 3aKOHAa ABOTaapo;

e ONHUCHIBATh W XapakTepusoBaTh TabmuuHyto ¢dopmy llepuoauueckoit
CUCTEMBbl XUMHUYECKHUX DJIEMEHTOB: pa3juyaTh TOHATHUS «TJIaBHAsA
noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)», mansie u
OOJIbIIIE TEPUO/bl, COOTHOCUTh O0O3HAUEHHUsS, KOTOpPbIE HUMEIOTCA B
tabmuie «llepmoamdeckas cuctema xumudeckux saemenToB JI. W
MeHeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTAaB U 3apsij s,Apa, 00IIIee YUCIIO AIEKTPOHOB U
pacrpeneneHe uX 1Mo EKTPOHHBIM CJI0SM);

KJIacCU(UUMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUUYECKUE BELIECTBA,
XMMHUYECKUE PEaKUH ([0 YHUCIy M COCTaBy YYACTBYIOIIMX B PEAKLMH
BEIIECTB, [0 TeroBoMY 3 dekTy);

XapakTepHU30BaTh (OMUCHIBATh) OOIIME XUMHYECKHME CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPK/1asl ONTMCAHUE IPUMEPAMH MOJIEKYIISIPHBIX
YpaBHEHUM COOTBETCTBYIOLIMX XUMUYECKHUX PEAKIIN;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKaHUs XHMHYECKUX MPEBpaAlICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHUCJISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaCChI BEILIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOrO 3JEMEHTa MO0 (opMyse COEIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHHIO
XUMUYECKOU PEAKIINH;

IPUMEHATh OCHOBHBIE OTIEPALIMU MBICIUTENBHOU JEATENbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHUCTEMATU3allMIo, KIacCU(]UKAIHIO,
BBISIBIICHUE NPUYUHHO-CJIECTBEHHBIX CBA3€W — 11 M3Y4YEHUS CBOMCTB
BEUIECTB W XUMUYECKHX pEaKLUW, EeCTECTBEHHO-HAYYHbIE METO/IbI
NO3HAHUSA — HaOJIOJEHUE, U3MEPEHHUE, MOJAETUPOBAHHUE, SKCIEPHUMEHT
(peabHbIN U MBICJICHHBIN);

CJIEI0OBATH ITPaBUJIaM OJIb30BaHMsI XUMUYECKOM MOCYA0M U 1aO0OpaTOpHbIM
o0opyIOBaHMEM, a TakXKe IIpaBuUjiaM oOOpaIlleHus C BeElIecCTBaMu B
COOTBETCTBUM C MHCTPYKUUSIMH IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMHYECKUX OTIBITOB M0 MOJTY4EHHUIO U COOMPaHUIO T'a3000pa3HbIX BEIIECTB
(BoopoJia 1 KUCIIOpO/ia), IPUTOTOBIIEHUIO PACTBOPOB C OIpPEACIEHHON
MAacCOBOU J0JIE pAacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOIUTH
XUMHYECKHE SKCTIEPUMEHTHI 10 PAacTlO3HAaBAHUIO PACTBOPOB IIEIOUYEH U
KHUCJIOT C MOMOIIbI0 HHAUKATOPOB (JIakMyc, (peHoNbTaenH, METUIOPAHK

U ApYTHe).

K xoHI1y 00yueHus B 9 kiiacce npeaMeTHbIE pe3ybTaTbl HA 6a30BOM YpOBHE

JOJKHBI OTpaXkarb COPMHUPOBAHHOCTD Y 00YUaIOIIMXCS YMEHUIA:

PACKpBIBATh CMBICI OCHOBHBIX XHMHYECKHX MOHATUH: XUMUYECKHUN
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHO€ BEUIECTBO, BAJIEHTHOCTbH, 3JIEKTPOOTPULATEILHOCTD, CTENECHb
OKHUCJICHHSI, XUMUUECKasi peaKiusi, XUMUUecKasi CBsA3b, TEIIOBOM 3 ekt
peaklMy, MOJIb, MOJISIDHBIH  00BEM, pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAS TUCCOLMAIMSA, PEAKIUU HOHHOIO
oOMeHa, Karaqu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIND, OKHCJIEHUE U BOCCTAaHOBJIEHUE, AJUIOTPOTIHS,
am(pOTEpHOCTb, XUMHAYECKas CBSI3b (KOBaJICHTHa, VOHHAs,
METAUTMYECKAs ), KpUCTAUTMY €CKasi pelIETKa, KOppO3Usl METAJUIOB, CIUIABI,
CKOPOCTb XUMUYECKOUW peaKkiuu, MPeaeabHO JOMyCTUMAas KOHIEHTpaIys
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX TMOHSATUH U
MPUMEHSATH 3TU MOHSATHUS IPU ONMKUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY I COCTaBjieHUs GopMyn
BEILECTB U YPABHEHUI XMMHUYECKUX PEaKLUN;

OTIPE/IEIISATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS XUMUYECKHUX 2JIEMEHTOB B
COCAMHEHUAX Pa3IMYHOTO COCTaBa, MPHHAJIEKHOCTh BEUIECTB K
ONpeNenEHHOMY KJIacCy COEIUWHEHW mo ¢dopmyiaaMm, BUJ XUMUYECKOU
CBSI3U (KOBaJEHTHasl, WOHHAs, METALIMYECKasi) B HEOPraHMYeCKHX
COEMHEHHUAX, 3aps] HOHA IO XUMHUYECKOH (popMyrie, Xapakrep Cpenbl B
BOJIHBIX PACTBOpPAX HEOPTaHUYECKUX COEIUHEHUM, TUIl KPUCTAIUINYECKOU
PEIIETKN KOHKPETHOTO BEILIECTBA,;

packpeiBatb cMbica Ilepuognueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAHWE: ONHChIBaTh W XapaKTEpPU30BaTh
tabmmunyto Gopmy llepuoguueckoid cUCTEMbl XUMHUECKUX 3JIEMEHTOB:
paszimuarh MOHATUS «TJIaBHas mnoArpymnmna (A-rpynma)» M «HoOouHas
noarpynna (b-rpynma)», manbie W OOJbIIME MEPUOJIbI, COOTHOCHTH
0003Ha4YeHMs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YMCIIOBBIMU
XapaKTEpUCTUKAMU CTPOEHUS] aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsii sAfpa, oOliee YHCIIO BJIEKTPOHOB M paclpeieNieHHe HX II0
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B MpeJ/ielax MalbIX MEPUOJOB U
TJIABHBIX MOJTPYIII C y4ETOM CTPOEHUS UX aTOMOB;

KJacCU(UUMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPraHMUYECKUE BEIIECTBA,
XUMHYECKHE pEaKIHH (10 YMCIYy M COCTaBy y4YaCTBYIOLUIMX B PEaKUUU
BEIIIECTB, MO TEIIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO CTENEHEW OKHCIICHUS
XUMHUYECKHX DJICMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OONME U CHEeNUPUUIECKUEe XUMHYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BELIECTB, MOJTBEPKAas OIUCAHUE
pUMepaMHi MOJICKYJIIPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKLINN;

COCTaBJSITh YPABHEHUS DIIEKTPOJMTHYECKONW JAUCCOLMAIUU KHUCIIOT,
iejo4Yen U CoJieH, MOJHbIE U COKPAIIEHHBIC YPABHEHUS pPEeaKIUi HOHHOTO



oOMEHa, ypaBHEHUS PEaKIMil, TOATBEPKIAIONMX CYIIECCTBOBAHUC
TCHETUIECKOM CBSI3U MEXK/Ty BEIIECTBAMH Pa3IMIHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIUi
MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO OajlaHCa dTHX PEaKITHii;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHUS,
BO3MOHOCTH TPOTEKAHUS XHUMHUYECKUX TMPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYHUCIISITE OTHOCUTEIHHYIO MOJIEKYJIIPHYIO M MOJIIPHYEO MaCChI BEIIECTB,
MacCOBYIO JIOJII0O XUMHUYECKOTO JJIeMEHTa M0 (OopMylie COCIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHHIO
XUMUYECKOU pEAKIINH;

COOJIFOIaTh MpaBUJIa MOJIb30BAHUS XUMUUECKOH TIOC Y101 1 T1a00paTOpHBIM
0o0OpyAOBaHMEM, a TaKXe IMpaBWwia OOpallleHUs C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKIUSMH II0 BBIMOJHCHUIO J1a00PaTOPHBIX
XUMHYECKHUX OTIBITOB IO TTOJTYISHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yrieKUcioro raza);

MIPOBOIUTH PEAKIIHUH, ITOITBEPKTAFOIINE Ka9ECTBEHHBIN COCTAB Pa3IMUHBIX
BEIIIECTB: PACTO3HABATH OMBITHBIM IMYyTEM XJIOPHUA-, OPOMUA-, WOIHI-,
kapOoHar-, ¢ocdar-, cunmukar-, cynbdar-, THAPOKCHI-UOHBI, KaTHOHbI
AMMOHHS W WOHBI WM3yYEHHBIX METAUIOB, MPUCYTCTBYIOIIHME B BOHBIX
pacTBOpax HEOPTaHMUECKHX BEILIECTB;

MPUMEHATH OCHOBHBIE OTIEPAITUU MBICIUTEILHOU A TEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000ITICHHE, CUCTEMATU3AIINIO, BBISBICHUE MPUYHMHHO-
CJICICTBCHHBIX CBS3CH — I M3YYCHUS CBOMCTB BEHICCTB M XUMHUYIECKHX
PEaKIMii, eCTECTBEHHO-HAyYHbIE METOJbI IO3HAHUS — HaOIIIOJEHHE,
U3MEpEHUE, MOICIMPOBaHNE, IKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KUIACC
N KosuyecTBo 3
’ HaumeHoBaHMe pa3nesioB U TeM IMPOrpaMMbl Jacos AEKTPOHHbIE (HPPOBLIC)
n/n o0pa3oBaTeJibHbIE peCypchl
Bceero
Paznea 1. [lepBoHauajibHble XUMUYeCKHE TIOHSATUS
11 Xumusi — BaKkHas 00JIaCTh €CTECTBO3HAHMS U IMPAKTUYECKOM 5 bubmoreka [IOK
' NEATEILHOCTH YEJIOBEKa https//m.edsoo.ru/7f41837¢c
bu6nmmoreka [JOK
1.2 B 15
CHECTRA H XHMIHCCIIE peariin https://m.edsoo.ru/7141837c¢
Hroro o paznery 20
Pa3zneq 2. BaikHeiinme npeacTaBuTe/IM HEOPraHU4e CKMX BellleCTB
bu6nmmoreka [IOK
2.1 B . K i 0 6
OV, RHCIOPOA. TIOWATHE 0B OrcAax https://m.edsoo.ru/7#41837c
bu6mmoreka [JOK
2.2 B 1 8
OAOPOALIOTITHE © IHEOTAx H COIuIX https://m.edsoo.ruw/7f41837c¢
53 B p a 5 5 Bbu6nuoreka [IOK
. ona. PactBopsl. [lonsitue 06 ocHOBaHMSIX https/m.edsoo. ru/7 f41837¢
b K
2.4 OCHOBHBIC KJTACCHI HEOPTAHMYECKUX COSAMHCHUI 11 hgf;?;fg:o]j? WTH41837c
HUroro no pazneny 30

Paznen 3. [lepuoanueckmii 3akoH u [lepuoguyeckas cucrema xumudeckux 3jaeMeHToB /. U. Menneseea. CTpoeHue aToOMOB.
Xumuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIul

3.1

Ilepronuueckuii 3akoH U llepuoguyeckas cucremMa XUMHUYECKUX

snemenToB [[. 1. MenneneeBa. CtpoeHue atroma

Bbu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Xumnueckad cBi3b. OKHUCIUTEIBFHO-BOCCTAHOBUTEIBHBIE

bu6nuoreka [JOK

32 peakiuu 8 https://m.edsoo.ru/7f41837c
15 bubmuoreka IIOK
"
TOTO HO pasieiy https://m.edsoo.ru/7f41837c
p 3 bubmuoreka [IIOK
C3EPRHOC BPeMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 68
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9 KJIACC

KounuecrBo
Ne DJieKTpOHHBbIE (U poBbIE)
HaumeHoBaHMe pa3iesoB ¥ TeM IPOrpaMMbl Jacos
n/n o0pa3oBaTe/bHBIE peCypchl
Bcero
Pa3neu 1. BemiecTBO M XMMH4YeCKUE peaKINU
11 [ToBTOpeHue u yriryoiaeHne 3HaHUI OCHOBHBIX pa3ZiesioB Kypca . bubnuotexa LIOK
' 8 kacca https://m.edso0.ruw/741a636
bubmuoreka IIOK
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX pEAKIU 4
https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHYECKAsE TUCCOAAIASA. XUMUYECKUE PEAKIINU B g bu6nuoreka [IOK
' pacTBOpax https://m.edso0. ru/7f41a636
Hroro no pazaeny 17
Paznea 2. HemeTaaabl 1 MX coeTHHE HUSA
”1 OOmas xapakTeprucTuka XuMUIecKux 3jieMeHToB VIIA- A bubmuorexa [IOK
' rpyrmsL. TagoreHsr https://m.edsoo. ru/7 412636
25 OO0mups XapakTepucTUKa XMMHUECKUX 371eMeHTOB VIA-rpynmsl. 5 bu6mmotexa LIOK
' Cepa u €€ coeTuHEHUS https://m.edsoo.ru/741a636
23 OOmas xapakTepucTHKa XHMUYECKUX JIEMEHTOB V A-TpYIIITHI. . bubmoreka [IOK
' A30T, Gocdop U UX cCoeAMHEHUS https://m.edsoo.ru/7f41a636
24 OOmmast XxapakTepucTHKa XUMUISCKUX 3J1eMeHTOB IV A-Tpynb. g bubnmoreka [IOK

Yriepoa v KpeMHUM U KX COCTUHEHUS

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

25

Paznen 3. MeTajljibl M UX cCOeIMHE HUSA

Bu6nunoreka [JOK
3.1 OOumpe cBOKWCTBA METAJIIOB 4

https://m.edsoo.ru/741a636

bubmuoreka [IIOK
3.2 Baxxuelinme mMeramibl 1 UX COEQUHEHNS 16

https//m.edsoo.ru/7f41a636
Hroro mo paznmeny 20
Paznen 4. Xumusi u oOKpyKau@as cpeaa

bu6nmmoreka [JOK
4.1 BenecTBa u maTepualibl B )KM3HH 4EJI0OBEKA 3

https//m.edso0.ru/7f41a636
HUroro no pazneny 3

Bbu6nunoreka [IOK
PesepBHOE Bpems 3

https//m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 68
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IHHOYPOYHOE INTAHUPOBAHHE

8 KUIACC
N KoauvecTrBo 5
(1]
° Tema ypoxa 4ACOB Hara JIEKTPOHHBbIE LM ( poBbIE
n/n u3yuyeHust o0pa3oBaTeJbHbIE Pecypchl
Bceero
1 [Ipenmer xumun. Posb xuMuu B )kU3HHU yenoBeka. Tena 1 bu6mmotexa LIOK
W BEMIECTBA https://m.edsoo. ru/ff0d210c
2 [oHsTHE O METOIAX TTO3HAHUS B XUMUHU 1 bubmorera IOK
https://m.edsoo. ru/ff0d227e
3| nuBoparopm it pucstoGpauemia ¢ raGoparopis ) Bubmtorera [1OK
patop P patll patop https//m.edsoo. ru/ff0d23dc
000pyIOBaHHEMY
4 Yucrtsie BemmecTBa 1 cMecH. CriocoObl pa3ieneHust 1 bubmmotexa LIOK
cMeceit https//m.edsoo. ru/ff0d26ca
5 [Ipakrtuueckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1 bu6mmotexa LIOK
MPUMEPE OYMCTKU TOBAPEHHOM COJIH )» https://m.edsoo. ru/ff0d28c8
bu6mmoreka [JOK
0 AATOMBI H MOJICKYIEI . https://m.edsoo. ru/ff0d2a6c
7 XUMHYECKHUE FJIEMEHTHI. 3HAKH (CUMBOJIBI) XHKMUYECKUX 1 bubmuoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 n 1 bubmuoreka [IOK
POCTBIC 1 CHIOWHBIC BEMecTBa https://m.edsoo. ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YYCHHE 1 bubmorexa [IOK
https//m.edsoo. ru/ff0d2d50
10 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTB. XUMUUECKast 1 bubnmoreka [IOK
dopmya. BalleHTHOCT aTOMOB XUMHYECKUX DJIEMEHTOB https://m.edsoo. ru/ff0d2eae
11 OtHocuTenbHas atoMHast Macca. OTHOCUTETbHAS 1 bubmuorexa [IOK
MOJICKYJISIpHAsT Macca https://m.edsoo. ru/ff0d323c
bu6nmmoreka [JOK
12 MaccoBast 10Jis1 XMHMHUYECKOTO 3JICMEHTA B COCIMHCHHUH 1

https://m.edsoo.ru/ff0d350c¢
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https://m.edsoo.ru/ff0d28c8
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bubmuoreka IIOK

13 KonunuectBo BemwecTBa. Monb. MossipHast Mmacca https://m.edsoo. ru/ff0d5230

14 DOU3NYECKMEe U XUMUYECKUE SBJICHUS. XUMHUUECKas bubmuoreka IIOK
peakius https://m.edsoo. ru/ff0d37fa

15 [Tpu3Haku ¥ yCIIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIHI brbmorexa [IOK
https//m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHSI MaCChl BEIIECTB. XUMUUECKUE bu6mmorexa [IOK
ypaBHEHHUS https://m.edsoo. ru/ff0d3b88

17 Bolunciienust KoauuecTBa, MacChl BEIIECTBA MO bubmoreka [IOK
YpaBHEHUSIM XUMUUYECKIX PEaKIUi https://m.edsoo. ru/ff0d5708

18 Knaccudukanmss XaMUUYeCKUX peakiuii (COeTNHEHHUS, bubnuoreka [IOK
pasIoKEHUs, 3aMeIeHUsI, OOMEHa) https://m.edsoo. ru/ff0d3134

19 M. B. JIoMOHOCOB — y4E€HBIN-OHIIUKIOIEAUCT. bu6mmotexa LIOK
O06001EHNE U CUCTEMATU3A A 3HAHU I https://m.edsoo. ru/ff0d40c4

20 KontponbHas padora Nel no teme «Bemecta u bubmmotexa LIOK
XUMHUYECKHE PEAKIHIY https://m.edsoo. ru/ff0d4290

21 Boznyx — cMmech razoB. CoctaB Bo3ayxa. Kucnopog — bubmuoreka [JOK
AJIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e

22 dU3MYECKHEe U XUMUYECKIE CBOMCTBA KUCIOPOIa bu6nmorexa [JOK
(peaxiiuu okuciaeHwus, ropeHue). [lonsTre 00 oxcumax https://m.edsoo. ru/ff0d4614

23 CrocoObl moTydeHus1 KUCIIOpoAa B 1a00paTOpuu U bubnuoreka [IOK
MPOMBIITICHHOCTH. [IpruMeHeHne Kucioposa https://m.edsoo.rw/ff0d497a

s | Tl e el pe, v Bumores LOK
’ https//m.edsoo. ru/ff0d4790

SHJOTEPMHUYECKUX PEAKIIUIX

o5 TonnuBo (HedTh, yroib ¥ MeTaH). 3arps3HeHNE BO3IyXa, bubmuoreka [IOK
CIOCOOBI €ro MPe0TBPAICHUS https://m.edsoo. ru/ff0d4c4a

26 [pakruueckas pabota Ne 3 o reme «llonyyenue u bu6nuotexa LIOK
coOMpaHue KUCIIOPO/Ia, U3yIEHUE €r0 CBONCTBY https://m.edsoo. ru/ff0d4ae2

27 Bonopon — anemeHT u npoctoe BeecTBo. Haxoxnenue bu6nuotexa LIOK

B [IPUPOJIC

https://m.edsoo. ru/ffod4dd0
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du3nYecKre U XUMUYECKHE CBOICTBA BOAOPO/A.

bubmuoreka IIOK

28 [MpumeHeHue Boopoia https://m.edsoo. ru/ff0d4dd0
29 [TonsiTue 0 KUCIOTAX U COJISAX bubmorera [IOK
https//m.edsoo. ru/ff0d50d2
30 CrocoObI TOTydeHU ST BOAOPOa B JTabopaTOpun bubmorexa [OK
https//m.edsoo. ru/ff0d4dd0
31 [Ipakrraeckas padora Ne 4 o Teme «[lonyuenne u bubmuorexa [IOK
coOupaHue BOJOPO/a, U3ydeHUE ero CBOHCTBY https://m.edsoo. ru/ff0d4 42
32 MossipHbIi 006EM Tra30B. 3akOH ABOTaIPO ng;?;?gggogﬁuljﬁo d542¢
33 Brrunciienust 00bEMa, KOJIUUECTBA BEIICCTBA ra3a I10 €ro bu6nmuorexa [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY https://m.edsoo. ru/ff0d55a0
34 Brrunciienus 00bEMOB ra30B 1O YpaBHEHHUIO PEAKIIMH Ha bu6mmotexa LIOK
OCHOBE 3aKOHA 0O0OBEMHBIX OTHOIIEHUU Ta30B https://m.edsoo. ru/ff0d5708
35 dusnyuecKre ¥ XAMUYCCKHE CBOHCTBA BOJIBI bubmorera [IOK
https//m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [ToHsATHE 00 MHIUKATOPAX Et?p?s@?rf:ggolé?ulfﬁo 4592
37 Eglf:cﬁll;eia;:;ogiiiff;L}Il.alf/?ell];f:e:}::e;[f)lml BEILECTBA B bubmmorexa LOK
https//m.edsoo. ru/ff0d5b40
pacTBope
o | Iomemrimms pibe % oo v dipronse BuGore LOK
o https//m.edsoo. ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponsHas padota Ne2 o reme «Kucmopos. bubmoreka [IOK
Bomopoa. Bomga» https://m.edsoo. ru/ff0d6342
40 Oxcupl: cocTaB, KIaccuuKanus, HOMEHKIaTypa bubmorera [OK
’ ’ https//m.edsoo. ru/ff0d664e
a1 [Tonyyenue 1 XMMHYECKME CBOWCTBA KUCIOTHBIX, bu6nmuorexa [JOK
OCHOBHBIX M aM(OTEPHBIX OKCHJIOB https://m.edsoo. ru/ff0d664e
42 OcHoBaHus: COCTaB, Kiaccupukaiys, HOMEHKIATypa brbmorexa [IOK

https://m.edsoo.ru/ff0d67ca
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bubmuoreka IIOK

43 [losryyeHne n XMUMUYECKHE CBOMCTBA OCHOBAHUMU https//m.edsoo. ru/ff0d67ca
44 Kucnotsl: cocras, knaccuduraius, HOMEHKIATypa EH6JTHOTeKa HOK
’ ’ https//m.edsoo. ru/ffod fee2
45 [Tomyuenre U XUMHYECKHE CBOMCTBA KHCIIOT brbmorexa [IOK
https//m.edsoo. ru/ff0d fee2
46 Comnu (cpenHue): HOMEHKIATypa, CIIOCOOBI MOTyISHUS, bubmuorexa [IOK
XUMHUYECKHAE CBOMCTBA https://m.edso0.ru/00ad9474
47 iﬁif;;;zﬁi};niii?;iﬁaz 15((: T:ﬁgiOCHOBHHe KJIaCChI Bubmiorera LIOK
HEOPTraHWYECKUX COCIMHEHU I https://m.edsoo.rw00addb7c
48 I'eneTnyeckas CBsI3p MEKIy KIIacCaMU HEOPTAaHUYECKUX bubmmotexa LIOK
COCIMHEHUI https//m.edsoo.ru/00ad9a50
. bubnmoreka [IOK
49 O0001EeHEe U cuCcTEMAaTH3allMs 3HAHNI https://m.eds0o. r/00ad9ch?
KonTponwsnas padota Ne3 o Teme "OCHOBHBIE KIacChl bubmuoreka [IOK
50 .
HEOPTraHMYECKUX COSAMHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbIe TONBITKY KIACCU (PUKAITUY XUMUYECKUX bubmuoreka [IOK
aieMeHTOB. [ToHsTHE O TPYIIaXx CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Ilepuonnueckuii 3akoH u Ilepuoauueckas cucrema bu6nuotexa LIOK
xuMuueckux 3remenToB JI. 1. Menaeneea https://m.edsoo.ru/00ada52c¢
53 [leproapl, TPYIITBI, TTOATPYITIIBI BHGJTHOTeKa HOK
https://m.edsoo. ru/00ada52c
54 Ctpoenune atomoB. CocTaB aTOMHBIX sijiep. M30Tomb! Et?p?s@?rfggsoggulfma da342
55 CTtpoeHnue 2JIeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB bubmuorexa [IOK
[epuoanueckoii cucremsl [. 1. MenneneeBa https://m.edsoo.ru/00ada6bc
XapakrepucTuka XIMHECKOTO JJIEMEHTA 10 €ro Bubmorexa LIOK
56 nonoxenuto B [lepuoanueckoii cucreme /1. M.

Meunneneena

https://m.edsoo.ru/00ada824
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3nauenue [leprnouueckoro 3akoHa AJs pa3BUTHS HAYKH

N bubnmoreka [IOK
S7 llilp 2}1::;1;;1;4 J1. 1. MenieneeB — yu€Hblii, nejaror u 1 https://m.eds0o. ru/00adage
58 DJEKTPOOTPULIATETBHOCTh aTOMOB XMMUYECKUX 1 bubmuoreka [IOK
9JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 Vommast xummeckas cBash ! https// m.edso%. ruw/00adac34
60 KoBaneHTHas noyisipHas XAMHYECKast CBS3b 1 bubmorera [OK
https//m.edsoo. ru/00adaab8
61 KoBanenTHas HenossipHast XKMUYECKasl CBSI3b 1 bubmorera [IOK
https//m.edsoo. ru/00adaab9
bubnuorexa [IOK
62 Crenens okncienus 1 https:// m.edsoI(_)I. ruw/00adae?8
63 OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKITUH 1 bubmorexa [OK
https://m.edsoo.ruw/00adb076
bu6mmoreka [JOK
64 OKHCIIUTENN U BOCCTAaHOBUTEIH 1 https//m.edso0.rw00adb076
65 KonTponwsnas padota Ne4 mo reme «CTpoeHHe aToMa. 1 bubmuoreka [IOK
XuMmuueckas CBSI3bY https://m.edsoo.ruw/00adb486
66 PezepBHblii ypok. O6001ICHIE U CUCTEMATH3AIUS 1 bu6nuotexa LIOK
3HaHHUU https://m.edsoo.ru/00adb33c
67 PezepBHbIii ypok. O0001IICHIE U CUCTEMaTH3AIUS 1 bubmmotexa LIOK
3HaHHUU https://m.edsoo. ru/00ad9ch?2
68 PezepBHBIii ypok. O000IICHIE U CHCTEMATH3AIUS 1 bu6mmotexa LIOK
3HAHHU https//m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoauvecTrBo
Ne Hara JJeKTpoHHbIE N poBbHIE
Tema ypoka 4acoB
n/n U3y4eHus o0pa3oBaTeJibHbIE PeCypChl
Bcero
1 Ilepnoauueckuii 3akoH. Ilepnoanueckas cucrtema 1 bubmuotexa LIOK
xuMudeckux 3rmementoB JI. . Meneneena https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B UI3MEHEHUU CBOMCTB XUMHYECKUX bubnuoreka [IOK
2 N 1 i
AJIEMEHTOB IEPBHIX TPEX IMEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukamms u HOMEHKIATypa HEOPTaHUYECKUX 1 bubmuoreka [IOK
BEIIIECTB https://m.edsoo.ru/00adb7e2
Buapl xuMru4deckoil CBSA3M U TUIBI KPUCTAIUIMYECKUX bu6mmoreka [IOK
4 N 1 .
peiEToK https://m.edsoo. ru/00adbac6
5 KonTponbHas padota Nel o teme «IloBTOpenue u 1
yryOJIeHue 3HaHWI OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay
6 Knaccuukanmss XaMUUYECKUX peakKIUii 0 pa3IuuHbIM 1 bubnmnoreka [IOK
pHU3HAKAM https://m.edsoo.ru/00adbch0
7 IlonsTre o ckopocTH XuMuueckor peakuui. [lonstue o 1 bubmuotexa LIOK
TOMOTCHHBIX M TETEPOTCHHBIX PEAKIIHSIX https://m.edsoo.ru/00adbe9a
IloasaTue o XuMr4eCKOM paBHOBeCcHHU. DaKTOPEI,
8 BIIMSIIOIME HAa CKOPOCTh fHMI/I‘I@CKOﬁ ea I/IE/)I u 1 bubmorexa TIOK
t p peartl https://m.edsoo.ru/00adc28c
MOJIOKCHUE XUMUYECKOTO PaBHOBECHS
9 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITHHT 1 bubmorexa TIOK
beartl https//m.edsoo.ru/00adcade
10 Teopus snexrponuTnueckoil nucconunanuu. CUabHbIE U 1 bubmuotexa LIOK
CI1a0bIC IEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HouHrble ypaBHEHUS peaKnii 1 Bubmuorexa LIOK
P P https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCJIOT M OCHOBAHWM B CBETE bu6mmoreka [IOK
12 . . 1 .
MpeACTaBICHUN 00 SNEKTPOIUTUUECKON TUCCOLHAIUN https://m.edsoo.ru/00add5d8
13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MIPEACTABICHUN 00 1 bu6mmoreka [IOK

3JleKFp0JII/ITI/I‘{€CKOI>'I JUCCONMalTun

https://m.edsoo.ru/00add8b2
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Bbu6munoreka [JOK

14 Howstre o ruaposuse coseit hitps://m.edsoo.ru/00add9d4
. bu6muoreka IIOK
15 O0001EeHe U cucTeMaTH3alis 3HaHU I https2/m.eds00.rw00addd12
16 [Ipaktuueckas padora Ne 1. «Pemenue bubanoreka LIOK
OKCIIEPUMEHTAIBHBIX 3324 https://m.edsoo.ru/00addbfa
17 KonTponsnas padota No2 o teme «DIEKTpOTHTHYECKAS bubmuoreka [IOK
Jarcconuanys. XMMHYECKUEe PEaKIUH B PACTBOPAX» https://m.edsoo. ru/00addecO
18 OOmas xapakTepruCTUKA TaJTOTCHOB. XMMHUUYECKHE CBOHCTBA bubmoreka [IOK
Ha IpUMepe XIopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KUCIIOTa, XAMUYECKHAE CBOWMCTBA, bu6nunoreka [JOK
MOJIy4CHHE, IPUMCHECHHUE https://m.edsoo.ru/00ade104
20 [pakruueckas padota Ne 2 o teme «llomydenne cossiHOM bubmuotexa LIOK
KUCIIOTBI, U3ydeHHUE €€ CBONCTBY https://m.edsoo.ru/00ade348
21 Beruncnenus 1o ypaBHEHUSIM XUMUYECKUX PEAKIUN, €CIIU bubmotexa [IOK
OJIMH U3 PEareHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 OOmas xapakrepucTuka 3meMeHToB VIA-Tpynmb https2/m.edso0.rw/00ade64a
Annorpornabie Moaudrkanuu cepbl. Haxoxaenue cepbl u bubmuoreka [IOK
23 R . v
e€ coelMHEHNH B pupojie. XUMHUYECKHE CBOWCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBoniopoa, cTpoeHue, Gpu3n4ecKue U XMMHUYECKUe bubnmnoreka [IOK
CBOICTBa https://m.edsoo.ru/00ade802
o5 Oxcunpl ceprbl. CepHas kucnoTta, Gu3nuecKiue u bubnmnoreka [IOK
XUMHUYECKHE CBOMCTBA, MPUMCHCHHE https://m.edsoo.ru/00adea28
XUMHYECKHE PEaKINH, JIeKAIEe B OCHOBE
26 MIPOMBIIUIEHHOTO CIIOco0a MOJyYeHUS CEPHOM KHCIIOTHI. bubanoreka LIOK
XUMHUECKOE 3arpsi3HEHUE OKPYXKarolel cpezbl https://m.edsoo.ru/00adec8a
COCJIMHCHUSIMU CEPBI
. bubmuotexa LIOK
27 Berancnenne MaccoBOM JTOJTM BBIXOJ1a TIPOYKTA PEAKITNU

https://m.edsoo.ru/00adec8a
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OO0mas xapakrepucThka 3JeMeHTOB VA-rpynmsl. A3OT,

bu6muoreka IIOK

28 pacripocTpaHeHue B mpupoje, GPU3NYecKne U XMMUIECKIE .
cBOHCTBA https//m.edsoo.ru/00adeea6
29 AmMMUaK, ero (pu3nYecKne U XMMUYECKUE CBOMCTBA, bu6mmoreka [IOK
NOJIy4eHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [Ipaktuyeckas padora Ne 3 mo teme «[lomyueHne ammuaxa, bubanoreka LIOK
W3yYCHHE €r0 CBONCTB» https://m.edsoo.ru/00adf180
n . bubmoreka [IOK
31 A3oTHas KUCIOTa, €€ PU3NUECKHEe U XUMUUYECKHE CBOMCTBA https2/m.edso0. rw/00ad 306
Hcnonb30BaHne HUTPATOB U COJIEM aMMOHU S B KAUECTBE
. bu6mmoreka [IOK
32 MUHEpaJIbHbIX Y100peHU . XMMUYECKOE 3arpsi3HEHUE https:/m.eds00.r/00adf518
OKpY)KaIOIIeH CpeJibl COeTMHEHUSIMH a30Ta ' '
33 ®docdop. Oxcun dochopa (V) u pocdopuas kucioTa, bubmuoreka [IOK
du3rYecKue U XMMHYECKUE CBOMCTBA, MOMyICHHE https://m.edsoo.ru/00adf68a
34 HcnonwzoBanue GochaToB B Ka4eCcTBE MUHEPATBHBIX bubamnoreka [IOK
ya0OpeHui. 3arps3HeHne IpUpoIHOM cpeibl pocdaramu https://m.edsoo.ru/00adfc20
35 VYrepon, pacnpocTpaHeHue B Ipupoe, puzndeckue u bubnmnoreka [IOK
XHMHUYECKHE CBOICTBa hitps://m.edsoo.ru/00adfd9c
OKC\{/II[BI yrieposa, ux Gu3nYeckue U XMMHYECKHE BuGmorexa LIOK
36 CBOMCTBA. DKOJIOTHYECKUE ITPOOJIEMBI, CBSI3aHHBIC C https/m.edsoo. ru/00ad febe
okcuzioM yriepona (1V) ' '
N bu6mmoreka [IOK
37 VYronbHas KACIOTa U €€ COJU https/m.edsoo.rw/00ae006¢
[pakruueckas padota Ne 4 mo teme "Tlonyuenue Bubmorexa [OK
38 VIJIEKUCIIOTO Ta3a. KauecTBeHHas peakiius Ha KapOoHarT- httpsZ/m.edsoo. rw/00ae027e
noH" ' '
39 [lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BELIECTBAX bubanoreka LIOK
KaK O COEIMHEHUX yriiepo/ia https://m.edsoo.ru/00ae054¢e
40 Kpemuuii u ero coenuHeHus Bromiorexa HOK

https://m.edsoo. ru/00ae080a
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[paktuyeckass padora Ne 5. PemeHne 3KcriepuMEHTATBHBIX

41 3a7a4 110 TeMe «BakHelme HeMeTaluIbl U UX Bubmiorexa HOK
https//m.edsoo.ru/00ae0bf2
COEIMHEHU S

42 KonTponsnas padota Ne3 mo teme «Bakueiinme bubmuoreka [IOK
HEMETAJUIBI U UX COEOUHEHUSD) https://m.edsoo.ru/00ae0el8
OOmas xapakTepucTUKa XHMUYECKAX DJIEMEHTOB —

43 METaJUIOB. MeTaln4deckas CBsI3b U METaILIMUeCKast Bu6munoreka [IOK
KpUCTaJUTHYecKas pemeTka. dusnueckue cBoicTBa https://m.edsoo.ru/00ae103e
METAIOB

44 XVWMUYECKUE CBOMCTBA METAJIIOB. DJIEKTPOXUMHUYECKU I bubmoreka [IOK
psiI HAaPsDKEHUH METAIIIOB https://m.edsoo.ru/00ae1156

15 | Bormencmmn no yparmcrmamt xommostant pesnth, ccn BuGmorera IOK

p peaxitut, https//m.edsoo.ru/00ael1156
OJIMH W3 PEareHTOB COJICPXKUT MPUMECH
46 [ToHsiTHE O KOPPO3UH METAIIIIOB bubmorexa HOK
pp https//m.edsoo.ru/00ael278
bu6mmoreka [IOK

4t [lenourrre merans! https://m.edsoo.ru/00ael14b2

48 0 bu6mmoreka [IOK

KCUbI ¥ THIPOKCUIBI HATPHS U KaJUs https2/m.edso0.rw/00ae14b2

49 [[lenouyHo3eMenbHBIE METAILIIBI — KAJIBLIMA M MarHui bubmorexa TTOK

1 https://m.edsoo. ru/00ae15e8

50 Baxuelnme coeMHEHUS KATBIIUS Bubmiorexa LIOK

https//m.edsoo.ru/00ael15e8

51 O06001meHne U CUCTEMATH3aI s 3HAHUI

52 JKE€cTKOoCTh BOABI M cIOCOOBI €€ yCTpaHEHU S Enbmiorexa HOK

A yerp https//m.edsoo.ru/00ae1886
[Ipaktuyeckas pabdora Ne 6 o Teme 'YKE€cTtkocTh BOABI U bubnnoreka LIOK

53 .. " .

METO/IBI €€ YCTPaHEHHS https://m.edsoo.ru/00aelae8

54 N — bu6mmoreka [IOK

https://m.edsoo.ru/00aelc64
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Bbu6munoreka [JOK

55 AmdoTepHBIC CBOWCTBA OKCHJIA M TUIPOKCH IA 1 https:/m.edso0.rw/00aelc64
Bbu6munoreka [JOK
56 Keneso 1 https://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK
57 Oxcubl, Tuapoken sl 1 cosn kenesa (1) uxenesa (111) 1 https/m.eds0o. ru/00ae35e6
58 O0001EeHrE U cuCTEMaTA3aIlNs 3HAHU I 1
[Tpaktraeckas paborta Ne 7. PermeHne sKkCiepuMEHTaTbHBIX bubmuoreka [IOK
59 . 1
3a7a4 110 TeMe «BaxHelme MeTauibl U X COEIUHEHU S https://m.edsoo.ru/00ae3de8
50 | o pearciiron s raGsenit non ettt MG | Bumorera 10K
! P Aart s1ep P ' https://m.edsoo.ru/00ael1750
BerancneHust MaccoBOM JTOJTM BBIXOJIA IMPOIYKTa PEAKITU
61 O00011IEHE ¥ CUCTEMATH AL 3HAHU I 1
62 KonTponbHas padora Ne4 o reme «BakHelme MeTaibl 1
U UX COEIUHEHU»
63 BemecTtBa 1 Marepuabl B TOBCETHEBHOM )KH3HHU YEIIOBEKA 1 Erbmaorexa HOK
https://m.edsoo. ru/00ae350
64 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 1 bubmaorera OK
https//m.edsoo.ru/00ae4270
65 Ponb XMMHH B pEIIEHUH DKOJIOTHUYECKUX ITPOOIEM 1 bubmiorexa LIOK
p p https://m.edsoo.ru/00ae4270
. . bubmuoreka [IOK
66 PesepBHbIii ypok. O000IIEHHE U CHCTEMATH3AIIMS 3HAHUH 1 https:/m.edsoo.ruw/00ae0d0a
. . bubmoreka [IOK
67 PesepBHbIii ypok. O000IIEHNE U CHCTEMATH3AIIMS 3HAHUIA 1 https2/m.edso0.rw/00adb33c
. . bu6moreka [IIOK
68 PesepBHBI ypok. O000MICHNE U CHCTEMATH3AIIHS 3HAHHH 1 httpsZ/m.edsoo. rw/00ad9ch?
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YAEHUKA

I"abpuensin O.C., OctpoymoB U.I'., Cnagkos C.A. Xumusi. 8 kinacc. ba3zoBbiii
ypoBeHb. YueOnuk. M3garensctBo «IIpocBemenuey
["a6puensan O. C, OctpoymoB U. I', CriankoB C. A. Xumusi. 9 kiacc. YueOHUK.

bazoseiii yposens. M3narensctBo «IIpocBemenne»

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA

["abpuensn O.C., OctpoymoB N.I'., Caagkos C. A.

VYpoxku xumun B 8 kiacce. ba3zoBsiit ypoBeHb. MeToiudueckoe mocooue.
W3 narensctBO «IIpocBerienuer»

[Mabpwuensun O.C., OctpoymoB N.I'., Cagkos C. A.

Ypoxu xumun B 9 knacce. bazoBblii ypoBeHb. MeToiuueckoe nocooue.

Nz narensctBO «IIpocBenienne»

HMU®POBBIE OBPASOBATEJ/IBHBIE PECYPCbBI UPECYPCbI CETU
UHTEPHET

bu6moTeka IIOK

POII

MBI
Sxnacc
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