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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTIO OOIIEro 0Opa3oBaHMs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMHM TPEToJaBaHusl y4eOHOro TpeaMera «XUMH» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsl, a Takxke TpeOOBaHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, €ro MpeACTaBICHU O MaTepUaTIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITEIHPHOW  Y4EOHOM  JICSITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €UHCTBO MPUPOAbI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOU BKJIAJl B HKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHU4eCKON XMMHHU.

CtpykTypa cojiep>kaHus MPOrpaMMbl MO XMMUU CPOpPMHUpOBaHA Ha OCHOBE
CUCTEMHOro nojaxoaa K e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYEHHU O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

— TMpEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBoOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOrO MPUMEHEHHSI U TIOJyYEHHS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOI MPUPOJIbl, HIEHHOCTHOTO OTHOLIEHHSI K HAYYHOMY 3HAHUIO U METOJaM
NO3HAaHUA B Hayke. M3yyeHue XUMHUU MPOMCXOAMT C MPHUBJICYEHUEM 3HAHUU U3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKHd Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaKHEUIIUX (PaKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJTO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, si3blka HAayKH, B MPUOOLIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUH MPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIHLHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEHN K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB ICATCIBHOCTH;

— ((opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATHP W OIICHWBATh SBJICHUS
OKpY’KaOIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyUYEHHBIC MPH H3yYCHUH
XUMUH, PUMEHSITh UX MPU PEIICHUU TPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opmupoBaHue y OOydYalOIMXCA T'YMAaHHUCTHYECKHUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKHU
1eJIeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OO111ee 4ncio 4acoB, OTBEAEHHBIX ISl M3YYCHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE »dJeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumnyeckas popmyiia. BaleHTHOCTb aTOMOB XMMHUUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBasi 10JI1 XUMHYECKOTO AJIEMEHTA B COSAMHECHHH.

KonnuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHUA. XUMHUYECKasl peakius 1 e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUEHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHUM, HAaOII0eHIE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'HMIPOKCHIa
menau (1) mpu HarpeBaHuu, B3auMoieiicTBHE Xkene3a ¢ pactBopoMm cosu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJAENEH MOJEKYI
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosnyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucimopoma. CmocoObI
MOJly4YeHHUsI KUCIOpoJa B J1abopaTOpUU M MPOMBIINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenre Bojopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4deloBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIe, aM@oTepHbe) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomydyeHne OCHOBaHHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCIUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM H YCIOBUS BO3HUKHOBEHUS W
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHUE 00PA3II0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJibliieM) (BO3MOXXHO  HMCIOJIb30BAaHUE BHJIEOMATEPUAIOB), HCCIIEIOBAHUE
00pa310B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuga meau () ¢ pactBopom cepHON KUCIOTHI, KUCIOT C METAJJIaMu, peakuui
HEWTpanu3aluy, NOJyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamyeckasi cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB J[. 1. MenneneeBa. Ilepronpl u rpymnmsl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnomnueckonn cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckor CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIUX —~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanus MeXIpEeAMETHBIX CBSA3€M NPU H3yYEHHMM XUMUM B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO011e ecTeCTBEHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, TUNoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaJMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsl, BELIECTBO, TENIO, O00BEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJUS, KAIBIUSA U UX COCAUHEHUM
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[TonsiTue 0 cKOpocTH XUMHUYECKOW peakinuu. [loHsATHE 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHCIUTCIBHO--BOCCTAaHOBUTCIIBHBIX peaKL[I/Iﬁ C HUCIIOJIB30BaHHUCM  ME€TOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalUIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHE OIBITOB, HWILIIOCTPUPYIOIIHNX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKIMi (TOpeHue, peakiuu pasiioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEMIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTallylaMH, uienodamu). XiopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MpuMeHeHue. JlencrBue xiaopa U
XJIOPOBOJOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaxkHenre X10puabl U UX HaX0XKICHUE B
IIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAa U CEPbl. AJJIOTPONHBIE MOAUDUKAIIMKN KUCTIOPOaa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCIOT M crnenuduieckue). XUMUUECKUE pPeaKlMH, JieXkKallie B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
Haxoxnenue ceppl m €€ COCNMHEHUNM B IpUpose. XUMHYECKOE 3arpsi3HCHHUE
OKpYXalolel Ccpelbl COCTUHEHUSAMH cepbl (KUCIOTHBIE OXKIU, 3arpsA3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U xumMrueckue cBoiictsa. Kpyrosopor azora B npupojie. AMMHUAK, €ro
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOXKIM, 3arps3HEHHE BO37yXa, MOUYBBl U BOAOEMOB). Docdop, alIOTPOIHBIC
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoJe, (PU3NUECKHEe U XUMHUECKHUE CBOICTBa. AncopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, ux (usmueckue u
XUMUYECKHE CBOWCTBA, JEWCTBHUE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-voHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TAHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BAXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poJiM B JKH3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemaueBoit kucinote. CHIMKATHI, UX UCIOJIb30BaHUE B OBITY, B
IIPOMBIIUICHHOCTU. BakHelie CTpOUTENbHbIE MaTepualbl: KEPAMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHMCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3laMu XJIOPUI0B (TAJIOT€HUI0B), 03HAKOMJICHHE C 00pa3iaMu
ceppl M €€ COCNUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
HaOJIOICHHE TIpoliecca OOYTIIMBAHUS caxapa Mol JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEaKIMu Ha CyJb(aT-uoH 1 HAOMI0IeHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (dochopHBIX ynoOpeHui, MoydeHrne, COOMpaHne, paclio3HABAaHUE W H3yUCHHE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-moH U wU3yueHUE TPU3HAKOB HX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3Y4YCHUE MOJIENIed KPUCTAUIMYECKUX PEIIETOK ajaMasa,
rpadura, QymiepeHa, O3HaAKOMJIIEHHE C MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi HA KapOOHAT M CHJIMKAT-UOHBI U M3yUYECHHE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTauibl U HX
COCTMHEHUSD.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HamnpspKeHu MetauioB. dusnueckue U XUMHUYECKHE CBOMCTBAa MeTayuioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aTUTHI UX 0T KOppo3uu. CriaBsl (CTallb, 4UyTYH, JIOPATIOMUHUIM, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie mMeTampl: nonoxeHue B [lepuoanyeckon cUCTEME XMMHYECKUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COEIMHECHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKCHUE B
[Tepuoanueckon cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaAXOXJEHNE B pupoie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoil cucteMe XMMAYECKUX 3JeMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS JKeJie3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmroneHne m omnucaHue MPOIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «Baxuelume
METAJITBI U KX COSTUHCHUS.

XHMUS M OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUH XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccu(ukanus, TMepUOAUYHOCTh, HaOIIOACHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, AIIEKTPUUYECKUI 3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUST XUMHUU B €IUHCTBE y4yeOHOU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJIETh JAOCTOBEPHOM HH(pOpMaIMeil o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU IIPH
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aMMOIIOMOIIH B IIPOLIECCE 3TON yueOHOM IEATETbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M IIOCTYNKH CBOMX TOBAPUILEW C NO3ULMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI IIOCIIEICTBUM ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAaHUs CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOOuMbIE i1 OOBSCHEHHUS HaOJII0JaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTU JKWU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJUMOCTU COOJIIOJIEHUSI TpaBuUil OE30MACHOCTH HpU  OOpalEHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HaHUM 1O  XUMHH, OCO3HAaHHBIH  BBIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ecCHOHAIBHOM cperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAHUE LEHHOCTH 30POBOr0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pEILICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHOU CPEAOH, I MOBBIILICHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
(bopMHpOBaHUS MUPOBO33pEHUS O0ILIEHAYYHbIC TTOHATHS (3aKOH, TEOPHsl, TPUHIUII,
rurnore3a, Qaxkr, CHUCTEMa, MPOLECC, DSKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpble oOecneunBaioT (HOpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICT XUMHUYECKHX TMOHATHHA (BBIACIATH WX XapaKTEPHBIS
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMHUYECKON peakluy — MpU PEIICeHUH Y4eOHO-TIO3HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CICJICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE OMbITa IO TUIAHUPOBAHHUIO, OPTaHU3AIlMd W IPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypchl NHTepHETa), KpPUTUYECKH OIEHUBATH TMPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHHSI  MOPEACTABIATh  IOJYYEHHbIE  PE3yJibTaThl  MO3HABATEIbHOMU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeTLHOCTh, BHIOUpaTh Hanbosee 3QheKTUBHBIC CIIOCOOBI peleHns y9eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pPE3yJIbTaTa 3asBJICHHOM LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMble B YCIOBUU 3aJaHUM.

MHNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOM (denepanbHOM pabodeil mporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, dJIEKTPOHHBIN CJI0M aToMa, aTOMHas OpOUTallb, PAJINYC aTOMa,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITh 3TU TOHATHS MPU OMUCAHUM BELIECTB U UX MPEBPAILLICHUII;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCTUHEHHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPaHEHMS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnuue «llepuoanueckass cucremMa XuMuyeckux osaementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XMMHUYECKHX 3JIEMEHTOB (COCTAB U 3apsi] sApa, 0011ee YUCIIO IJIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CII0SM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D PexTy);

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHMUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACcCOB, MMOATBEPAK/Ias ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX TMPEBPALICHUNA B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYUHHO--CJIECACTBEHHBIX CBS3€H — [JIs1 U3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIMil, €eCTECTBEHHO-HAYyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa0OPaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKLUMSIMH TIO BBINOJHEHUIO JIADOPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMUYECKUE DKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(Tanent, MeTUIOpaHK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATUNA: XUMUYECKUN
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] IUCCOLUUALMS, PEaKUUA HOHHOTO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (xoBaJIeHTHas, MOHHas,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHHUII;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, NPUHAJIEKHOCTh BEHIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTALIUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-Tpymma)» W «rmoOouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sApa, oO0IIee 4YHUCIO DJJIEKTPOHOB M pachpesielieHhe UuX II0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Tpejenax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy UM COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, MOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTCKAaHUS XUMHYECKHX IMPEBPAIICHUI B pPa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucloro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOoHat-, (ocdar-, cunmkar-, cyabdar-, TUAPOKCHII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKkiuii, eCTECTBEHHO-Hay4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
XuMust — BaxkHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 5 bu6mmoreka IIOK
' MPAKTUYECKOU NEeATEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMuueckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopog. [lonsitue 6 bubmuoreka [IOK
' 00 oKkcHIax https://m.eds00.ru/7f41837c
99 Bogopona.Ilonsarue o kucnorax 3 1 bubmuortexa [IOK
' U COJIAIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Wroro no pazueny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bubnunorexa LIOK
3.1 XHMHHECKHX d1eMenToB /1. 1. ! https://m.edso00.ru/7f41837c
Mengaene-eBa. CtpoeHue
aroMma
XuMHUECKas CBA3b. Eubs LIOK
noIMoTeEKa
3.2 Oxucanensio- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBHTEJIbHBIE PEAKIIHU
bubnuorexa [IOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB H TeM nu(ppoBbIe)
Ne i/ P Kontpoabnbie | IpakTnueckue (uucpp
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubnuorexa [IOK
' XUMHUYECKUE PEAKIIUU B PACTBOpPaAxX https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHUS
51 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 1 bubnuotexa [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mast XxapakTepUCTHKA XUMUISCKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PyIHHBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 sanemeHToB |VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . Py ' pos https://m.edso0o.ru/7f41a636
KPEMHHHU ¥ UX COCITUMHCHUS



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

Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. but6mmoreka [IOK
3.1 Obmme croidcTa METANLIOR 4 https://m.edso00.ru/7f41a636
. bubnuorexa [IOK
2 B 1
3 aXKHEHUIIe MeTaJUIbl U UX COSIUHCHUS 6 https://m.edso0.ru/7f41a636
Hroro o pasneny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso0o.ru/7f41a636
Htoro no pazneny 3
PeszepBHOE BpeMst 3 bubnmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nuoreka [JOK
JKU3HM 4eoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 ITonsTre o MeTOAaX MO3HAHUS B 1 bubnuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U PUEMBI 1 bu6muoreka [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bubmorexa [JOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «1£)a3 eJeHue cﬁeceﬁ (Ha mpumepe 1 Bubnworexa [IOK
g N PHMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM)»
but6mmorekxa [IOK
6 ATOMEL H MOIICKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHue AJ1EMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U coXHBIC BEHIECTBA 1 bubmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

OtHOcHTENbHAsA aTOMHAs Macca. bubnuorexa [{OK
10
OTHOcHTEeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas 1011 XMMHYECKOTO bubnunoreka LIOK
JJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
12 KonuuectBo BemecTra. MoJib. bubnuotexa [JOK
MougnsipHas macca https://m.edsoo0.ru/ff0d5230
13 DdusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuorexa [IOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
14 Xumuueckas opmyia. BaaeHTHOCT bubmorexa LHOK
pMy:da. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnuorexa [IOK
15 .
XUMUYECKHUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso00.ru/ff0d3b88
Breruucnenust KoaudecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmmorexa [JOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEeaKIui
Knaccudukanmst xumMuaeckux
18 €aKIi (COeAMHEHUS, PA3IIOKEHUS bubmmorexa LIOK
Pkl A 24 : https://m.eds00.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmmorexa [JOK
H FHCT Hvl https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 Konrtponsnas padora Nel mo teme bubmuotexa [JOK

«BemiecTBa U XUMUYECKUE PEAKLIUN

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2eae
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Bo3ayx — cMmech razos. CoctaB

21 Bo3ayxa. Kuciaopon — smeMeHT u bubmorexa OK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
du3nyeckrue U XMMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuu OKUCICHUS bubmmorexa [JOK
posa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoO0BbI MOTy4eHHS KUCIIOPO/Ia B
23 71a00paTOPUH U IPOMBIIIJICHHOCTH bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue KucIopoia
TennoBoit 3¢ ekt XuMUIecKoi
24 peaKIuu, MOHSITHE O bubmnoreka IIOK
TEPMOXHMHUYECKOM YPAaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUIX
TonauBo (HedThb, yroiab U METaH).
25 3ar 5[3H€I-EI/I€(11;O3 . a, CITIoCOOBI iro bubmorexa I[JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpakTrueckast padota Ne 3 o Teme
26 «ITomyuenue u cobupanue bubmorexa HOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, M3y4EHUE €T0 CBOHCTRBY
97 Bonopon — snemeHT u npocroe bubmuorexa [JOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
78 du3nyecKkrue U XUMUYECKHIE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK

nabopaTopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[TpakTrueckas padota Ne 4 o Teme

31 «ITonyuenue u coOnpanue Bogopoaa bubmorexa [IOK
I P AOPOAE, https://m.edsoo.ru/ff0d4f42
H3Y4YEHHUE €T0 CBOHCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH Bu6muotexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEILIECTBA r'a3a 10 €ro H3BECTHOM bubnmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruucienus o06EMOB ra3oB 1o
34 ABHCHMIO PEaKI[UX Ha OCHOBE bubmmorexa [IOK
P "p B . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIICHUI Ia30B
35 Ddu3nvecKue U XMMUYECKUE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeib.
37 HacplleHHbIe 1 HEHACBIIICHHEIE bubanoreka LIOK
pacTBOpbl. MaccoBas 70J1s1 BelecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «IpurorosiieHrE PaCTBOPOB C bu6muoreka [JOK
OnpeAcNEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonTtponbHast padora Ne2 o treme bubmuoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIus, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenune u XuMHYECKHE CBOMCTBA

bubnunoreka LIOK

41
KHEHOTHBIX, OCHOBHBIX | https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHIOB
OcHoBaHwus: cOCTaB, Kiaccuduxams, bubnunoreka LIOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XuMU4ECKHE CBOMCTBA bubnuorexa LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bubnmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyyeHue u XUMHYECKUE CBOMCTBA bu6nuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpA,
46 CHOCOéI}; o )eHI/I}I XI/IMI/I‘{ZEKI/IG Bubnmorexa [IOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
HKCIIEPUMEHTAIIBHBIX 3a/a4 10 TEME bubmuoreka [IOK
47
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
['eHeTnyeckas CBSI3b MEXKAY
48 KJIaCCaMU HEOPTaHUUECKUX Bubmmorexa [IOK
. P https://m.eds00.ru/00ad9a50
COEIMHEHUI
49 O06o0menne U cucTeMaTr3aIus bubnuotexa [JOK
3HaHUHI https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
| bubnunorexa LIOK
50 OCHOBHBIE KJIACChl HEOPTAHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[IepBble NOMBITKU KJIAaCCH(PUKAUU

bubnunoreka LIOK

51 XUMHYECKHX d1eMeHTOB. [loHsiTre o
https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [Tepuonnueckas cucrema bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonasl, TPyHIIbL, HOATPYIIIEI bubmorexa HOK
PHOABL, TPY > TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aToOMOB 3JeMeHTOB Ilepnoanueckoi bubmorexa [IOK
proa https://m.edsoo.ru/00adaébc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuoteka [JOK
ITepuoauueckoit cucreme /. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepronnueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U ITPAKTUKU. [I. bubmuoreka [JOK
N. MenneneeB — y4€HbIH, IEAaror U https://m.edsoo.ru/00ada96e
rpaKTaHUH
DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
58
XUMHYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorexa [IOK
59 Honnas xumMudeckas CBI3b
https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMu4ecKas bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanieHTHas HenonspHas 1 bubmmoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
62 Creneip okucneHHA . https://m.edsoo.ru/00adae28
63 OKuCIUTENBHO-BOCCTAHOBUTEIIBHBIC 1 bubmmorexa LIOK
peakuuu https://m.eds00.ru/00adb076
bubmnoreka IIOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb076
Kontponbnas paborta Ne4 o teme
65 «CtpoeHue aroMa. XUMUYECKast 1 bubmmorexa [IOK
P ' https://m.edso00.ru/00adb486
CBSI3bY
66 PezepsHblil ypok. O6001eHue U 1 bubnmnorexka HOK
CHCTeMaTHU3alus 3HaHUN https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O60011eHNE U 1 bubmuoreka [JOK
CHUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00ad9ch?2
68 PesepsHblit ypok. O60011eHNE 1 1 bu6muoreka [JOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie | IpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Ilepnonnueckuil 3aK0H.

1 [Iepnonnueckas cucrema 1 bu6nuoreka [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKUX IJIEMEHTOB 1 bubmxorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6nuorexa [IOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bubanoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme

5 «[ToBTOpEHUE U yruybaeHue 1 1
3HaHUI OCHOBHBIX Pa3/iesioB Kypca
8 Kkimacca»

6 Knaccugukanus XumMuaeckux 1 bubmuoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmorexa HOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX

8 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [IOK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOpPOCTb XHUMHYSCKOMN pE€aKknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKHCIUTEIBHO- bubnunoreka LIOK
BOCCTAHOBHUTEJBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 naucconuanuu. CHUIbHBIE U cl1a0ble bubmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHbIe YypaBHEHUS PEaKIHit bubmorexa HOK
yp peaxi https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCJIOT B
12 OCHOBaHMI B CBETE NIPEICTABICHUM bubnuorexa [IOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
JHUCCOIHAIIAN
XUMHUYECKHE CBOMCTBA COJICH B
13 CBETE MpEeICTaBICHUH 00 Bubnmorexa [IOK
bex . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITT
14 [lonsaTHe o TUAPOIH3E COIIEHt bubnuorera LOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubnuoreka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenne dKCIepuMeEHTATBLHBIX bubmorexa [TOK
P https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmuoreka [IOK

naycconuanysg. XUMUYECKUe
peaKkuuu B paCTBOpax»

https://m.edsoo.ru/00addec0
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OO01as xapakTepUCTHKA raJOreHOB.

18 XHUMHYECKHE CBOMCTBA HA TIPUMEPE bubmmorexa [JOK
PHMEP https://m.edsoo.ru/00addfe2
XJiopa
Xaoposoaopoxa. CoasgHas KUCJIOTa,
19 XI/IME‘ICCKI/IS CBOMCTBA, TOJIYYCHHE bubmmorexa [JOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHECHHE
[IpakTuueckas padbora Ne 2 o teme
20 «[lomydeHne CONSTHOM KUCITIOTHI bubmmorexa [IOK
YHCHTE C077 ’ https://m.edso00.ru/00ade348
u3yueHue e€ CBOHCTBY
Beruncnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIHA, €CIIH OJTUH bubmorexa LHOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

99 OO6m1ast XxapakTepuCcTHKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPHI.

93 Haxoxnenue cepbl u eé bu6muoreka [JOK
COEMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoaopo/1, CTpoeHHE,

24 cbnznqecmie u XI/II]:\)/II/I'—ICCKI/IG bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE TIPOMBIIIUICHHOTO criocoba bubnmoreka [JOK

IIOJIy4YEHUSI CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>KaroIen cpeibl
COETUHEHUSIMHU CEPBI

Brlunciienne MaccoBOi 101U

bubnunoreka LIOK

27
BBIXOJIa TPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMCHTOB
VA-rpynmsl. A30T,

28 ac po}:z aHEHUE B IIPUPOE bubmorexa HOK

I
Paciipocip PHpOIE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AmMmuak, ero pu3ndecKue u

29 ecKue c(}l;oﬁCTBa [IOJIy4YEHHE bubmorexa HOK

XUMUY
’ ¥ https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
IIpakTueckas padora Ne 3 o Teme
30 «1?10 €HHE a . aKa, U3y4YeHHUe bubmorexa HOK
HUE aMMHUAKa, U HU

quv » 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubnuorexa [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHUS B KAYECTBE MUHEPAILHBIX

39 5 . X ccKoe P bubmuoreka [{OK

. XUMHUYECK
Y/IOOPCHHH. AH . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COEIMHEHUAMH a30Ta
dochop. Oxeug pochopa (V) u
33 o (%) P f((l: a(b(b P . ( e)c . bubnuoreka [{OK
Ta, GUZUUECKUE U
ocoopHas K1 Hv ’ https://m.edso0o.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
34 Hcnonb3oBanue GocaToB B bubmuotexa [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHui. 3arps3HeHue
MIPUPOJTHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmorexa LIOK
pHpoe, . https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxcunel yriaepona, ux pusnveckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE IIPOOIEMBL bubnmorexa IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VrosabpHas KUCIIOTA U €€ COJIn bubnmorexa IOK
https://m.edso00.ru/00ae006c
[TpakTuyeckas pabora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bu6muoreka [JOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpraHMYeCcKUX BEIIECTBaX KaK O bubmorexa TIOK
p https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX yIiIepoia
40 Kpemuunii u ero coe quHeHHUS buGnnorexa [JOK
p a https://m.edso0.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [JOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COSTUHEHUS
KonTponbnas padota Ne3 mo Teme
. bubmuorexa [IOK
42 «BakHelme HeMeTauIbl 1 UX

COCAUHCHUA»

https://m.edso0.ru/00ae0el8
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OO01mas xapakTepucTHKa
XUMHUYECKUX 3JIEMEHTOB —
MeTaiioB. MeTamnueckast CBsi3b U

but6mmoreka [IOK

43
MeTaJUInYecKas KpucTajindeckas https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAIIJIOB.
44 DIEKTPOXUMUYECKUH DS, Bubmorexa ITOK
p N P https://m.edsoo.ru/00ae1156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTydeHHs
merauioB. Crurasel. BeluuciieHus
45 10 YPaBHEHUSIM XUMHUYECKUX Bubmorexa ITOK
P . https://m.edsoo.ru/00ae1156
peakIuii, eciii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH
46 IToHsaTHE O KOPPO3UU METAIJIOB bubnnorexa LHOK
PP https://m.edsoo.ru/00ael1278
bu6anoreka LIOK
47 €JIOYHBIE METaJLIbI
m https://m.edsoo.ru/00ael14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlemouHO3eMeIbHBIC METAILIBI — bubmuoreka [{OK
KabIIUM U Maraui https://m.edsoo.ru/00ael15e8
50 Baxueinye coequHEHNU KaJIbIAA Bubmiorexa HOK
A H https://m.edsoo.ru/00ael15e8
51 O0001IeHre 1 CUCTEMAaTH3aIIHs
3HAaHUH
59 JKEcTkocTh BOABI M CIOCOOBI e€ bubnunoreka LIOK

yCTpaHEHUs

https://m.edso0.ru/00ae1886
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[IpakTrueckas padota Ne 6 o Teme

53 "YKEcTKOCTh BOABI M METOIBI €6 bubmorexa OK
| A A https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bubnunoreka LIOK
54 AFOMUHHI
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHJIA U bubmmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoteka [IOK
56 Keneszo 1
https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bubnuorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAaHUU
[IpakTnueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnuoreka [JOK
3aj1a4 1o Teme «Baxueiumme https://m.edsoo0.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Beruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIMHA, €CITH OJTHH
60 U3 PEareHToB JIaH B 30BITKE WK bubmuoreka [JOK
COEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJH BBIX0OJa MPOIYKTA
peakuuu
61 O06001IeHre U CUCTEMATU3 A
3HAaHUU
KontponbHas padota Ne4 o reme
62 «BaxHeinme MeTaIbl 1 X

COCOUHCHUA»
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63 BemectBa u marepuassl B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOEe 3arps3HEHUe 1 bubmmoreka [JOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponb xumuu B perieHun 1 bu6muoreka [IOK
IKOJIOTHYECKUX TPOOIEM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O60011eHuE U 1 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHNE U 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3paTenscTBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Mos mkoJia
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