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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
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 KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MPOrpaMMbl MO XHUMHUH, OINpPEIETseT KOJWYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIbCKUX YMEHUW, HEOOXOIWMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOyYEHHWHM XMMHUU OOECIIEUMBAIOTCS CHEIH(PHKOM
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX NOHATHI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHUYECKON XHUMUHU.

CrpykTypa coaepKaHMsl MPOTrpaMMbl IO XUMHUH CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0 moaxoaa Kk e€ m3ydeHuro. Cojiep:kaHue CKIaIbIBA€TCSd U3 CHCTEMbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX INPEICTaBICHUI
Pa3HOro ypOBHS:

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

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

— YUYEHU O CTPOCHUM aTOMa U XUMUYECKOH CBSA3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPOJIbI, HIEHHOCTHOIO OTHOLIECHHSI K HAYYHOMY 3HAaHUIO U METOZaM
NIO3HaHUs B Hayke. M3yueHune XUMUU NPOUCXOAUT C NPUBJICUYCHHEM 3HAHUU W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7a4ua
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XUMUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka 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, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeleCTBaMH B TIOBCETHEBHOM KU3HH.

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

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4Jarommxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciloBuil, CIOCOOCTBYIOLUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OTbITa PAa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCI€ YMCHHH OOBSCHITH W OIICHUBATH SIBIICHUS
OKpY’KaIOIIer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, IPUMEHATh UX MPHU PEIICHUU POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NEeSATEeTbHOCTH;

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

— pa3BUTHE MOTHUBAIIMU K OOYUYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHUTAHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OO111ee Ynco 4acoB, OTBEIEHHBIX I U3YYCHUSI XUMUHU HAa YPOBHE OCHOBHOTO
obmero odpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XMMUU B KU3HU 4Ye€JIOBEKa. XUMUS B CHCTEME HaykK.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax Mo3HaHWS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
CnocoOnI pazeneHust cMecei.

ATOMBI W MOJIEKYNbl. XHUMHYECKHE dJIeMEHTbl. CHMBOJBI XUMHUYECKUX
a51eMeHTOB. [IpocThie U c10XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumnyeckas popmyiia. BaleHTHOCTb aTOMOB XMMHUUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIs1 XUMUYECKOTO JIEMEHTA B COEUHEHHUU.

KonuuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
MacChl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COEAMHEHUN.

duznveckre U XUMUYECKUE SBICHUS. XUMUYECKas peakius U e€ MpU3HaKH.
3aKOoH COXpaHEHHsS MAacChl BEUIECTB. XMMHUYEeCKue ypaBHeHHs. Kiaccudukanms
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHbBIM 00OPYAOBAHUEM, U3YYEHHE U OMHUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOaEHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTON) SBJICHUH, HAOII0IeHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwusi, pa3jiokeHHe T'MIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3lesieHHs CMecei: C MOMOIbI0 MarHuTa, (pUIbTPOBaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).



Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucmopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoia B Tpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcuabl. Ilpumenenne kucnopoaa. CrocoObl
MOJly4YeHHUs] KUCIOpoJa B JIabopaTOpUU H MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TernoBolt »hdEeKT XUMHUUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — anemMeHT u ipoctoe BemecTBo. Haxoxnenue Bonopoaa B IpUpoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnorsr
U COJIHU.

Monsipabiii 00bEM razoB. PacyéTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HachlllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4deloBeka. KpyroBopot Boabl B MPUPOJIE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HeconeoOpasyomue. HomeHknatypa okcumoB. @Dusmyeckue MU XUMHUECKHE
CBOIMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudpukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHHUM.

Xumuueckuii IKCnepumenm:

KAUuECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOITYUYEHHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOMCTB KHCJIOpOJa, HaOII0JeHHEe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus ropeHus (rmosxapa), 03HaKoMJIEHUE ¢ 00pa3aMu OKCHUJIOB U ONTMCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpAaHHE, pPAClO3HABAaHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozamoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOICHIE 00Pa3IOB BEIMIECTB KOJINUECTBOM



1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM IOJIEH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJECHCTBUE BOABI C MeTaUlaMH (HATpUEM U
KaJIbIlueM) (BO3MOXXHO MCIIOJIb30BAaHUE BHUJECOMATEPUATIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE N3MEHEHHS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOIECHCTBUS
okcuga meau (1) ¢ pactBopoMm cepHON KHCIOTHI, KAUCIOT C METalIaMH, PEaKIIHii
HEWUTpaIu3aluy, NOJYyYEHHE HEPACTBOPHMBIX OCHOBAHMM, BBITECHEHHE OIJHOTO
MeTaJljIa IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 I10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHTOoB /. W. MengeaeeBa. CtpoeHue aroMoB. XHMHYECKAsi CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIAacCU(PHUKAIMU XUMUYECKHUX djeMeHTOB. IloHsTHE O
IpyNNax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAJUIbI,
rajlore€Hbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMpl xumudeckux anemeHtoB JI. M. MenneneeBa. Ilepuonapl W Trpymiibl.
DU3NYECKHUI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnogmueckorn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOJaM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BuUTUs Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajleHTHass (MOJIIpHAsT W HEMNOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLIUN
(ropenue, peakiuu pa3aoKeHus, COEAUHEHNUS).



Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU M3yYEHUHM XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCMIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHUH, TaK W TOHATHH, SIBJISIOMUXCS CUCTEMHBIMH JIUII OTIACIBHBIX TPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAy4YHbIN (akT, TUnores3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICITb, SIBICHHE.

dwu3znka: MaTepus, aTOM, MJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIHT, H30TOIIHI,
pPaZOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEpPEHUsI, KOCMOC, TUIaHEThI, 3BE3/1b1, COHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pEe3yJbTaTbl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOUIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATEJIbHON IEATEIIBHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOPMaMHU IMOBEJIEHUA M CHOCOOCTBYIOT IpOLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yUYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPaKalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TMO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
paclIMpeHUe OIIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YMCIIE B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

LIEHHOCTHOI'0 OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACIEAUIO, NOHUMAHMS 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJIETh JOCTOBEPHOW HH(pOpMaIMei o
MEPENOBBIX JOCTHMIKEHHUSIX W OTKPBITUSAX MHPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMS:

IIPEACTABICHNUS. O COLMAJIbHBIX HOPMax M MpPaBUiIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIBbHOCTU MpU
BBIMIOJITHEHUM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBHIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YY€OHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMONIOHUMAHUIO
Y B3aMMOIIOMOIIH B IIPOLIECcCe 3TON yueOHOM IeATeTbHOCTH, TOTOBHOCTH OLICHUBATh



CBOE MOBEJEHUE W TOCTYNKW CBOMX TOBAapHUIIEH C MO3UIMH HPABCTBEHHBIX H
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIEICTBUNA MOCTYTIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTaBIISIOIIUE
OCHOBY I TIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOJIBI, B3aUMOCBS3AX YeJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIC MOTHBBI, HAMPABJICHHBIC HA MOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE i OOBSACHEHUS HAOJIO/Ia€MbIX MPOIECCOB U SIBICHUI,
MO03HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Y4YeOHBIMU TEKCTaMM, CIPABOYHOU
JUTEPATypOr, JOCTYIMHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSA OOYy4YEHUS B
JlaTbHEHIIEeM;

4) opmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuid O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3aTudHoro poja,
YBaXKEHHE K TPYAY U pe3ysibTaTaM TPYJ0BOU AEATEIbHOCTH, B TOM UKCIIC HA OCHOBE
MPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHH, OCO3HAaHHBIA  BBIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHON NeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B PO ECCHOHATBLHOM Cpejie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHONIICHHUE K IPUPOAC KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHUE LIEHHOCTH 3JI0POBOTO H
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;



CHOCOOHOCTH NPUMEHSATh 3HAHUS, MOJIy4aeMble MPU U3YUYEHUU XUMUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPY’Kalolled MPUPOAHON CPEeloH, AJis MOBBIIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJBbTYphl, OCO3HaHUS IJOOAJIBHOIO  XapakTepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHMMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHHMKaTUBHON U COLMATbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYUMbBIE IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TE€OPHS, IPUHLIHII,
runore3a, ¢akT, cucTeMa, TMpoIecc, OJKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUH M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (II03HABATEIIbHBIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO Yy4e€OHOU
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jjoruvyeckue geiicTBus:

YMEHUSI HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOEHUU
3HAHUU: PacCKpbIBaTh CMBICI XUMHUYECKHX IMOHATHH (BBLACNATH UX XapaKTEpPHbIE
IpU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C JAPYTMMU MOHSATUSMH), UCHOJB30BaTh
MOHATHUS 111 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHHI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh MPUYMHHO-CIICCTBEHHbIE CBA3UM MEXIY OOBEKTaAMH HU3YyYEHMS,
CTPOUTDH JIOTUYECKUE PacCyXAeHUs (MHIYKTUBHbBIC, AEYKTUBHBIE, 110 aHAJIOIUH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecCe€ NO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO NPUMEHSEMbIE B XUMUH MOJEJIbHBIE MPEICTaBICHUS —
XUMHUYECKUH 3HAaK (CHMBOJI 3JIEMEHTAa), XUMHUYecKas QopMmyja M ypaBHEHUE
XUMHUYECKON peaklMy — IpU PelIeHUH Y4eOHO-TIO3HaBaTeNIbHBIX 3aJa4, ¢ YYETOM
TUX MOJIENBHBIX MPEJCTABICHUN BBISBISITH U XapaKT€PU30BaTh CYLIECTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBrbIe ucciaeaoBarejbCcKHe 1eHCTBUA.

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHl B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 1Sl (POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;



NpUOOpPETEHNE ONbITa IO I[IAHUPOBAHUIO, OpPraHU3ALMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOloJaTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MPOJIETTaHHOM padore.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO0 U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHAsl ~JUTepaTypa XUMHUYECKOTO COJIEp)KaHUsA, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHATh Pa3IU4HbIE METOJbl U 3allpoChl NMPU TOUCKE U OTOOpE
UHGOpPMAIIMU W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOI'O MCIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeAcTaBICHUS UH(DOPMALIUU U
WLTIOCTPUPOBATh pEIIaeMble 3aaydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmMamu rpauKi 1 KX KOMOMHAIUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3MpOBaThb B IIpolecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOMIEH MPHUPOIHOM
Cpelbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0OJI€ TUAJIOTa U (UJTK) TUCKYCCHUHU) TIO CYIIIECTBY
oOcykgaemMol Tembl, (OPMYIHpPOBATH CBOM MPEIIOKEHUS OTHOCUTENIBHO
BBITIOJTHEHMS TIPEATIOKEHHOM 3a/1a4H;

YMEHHsI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  MMO3HABATEIHHOMU
NESTEIbBHOCTH B YCTHBIX W IHCbMEHHBIX TEKCTax; JelaTh MPE3eHTALHUI0
pe3yJbTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M WCCIIEJIOBATENBCKOM  JEATENBHOCTH  TPH  PEIICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uiuil (00cyXIeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JICUCTBHM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U JpyTHE).

Pery/iiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe AeiicTBHUS:



YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 33Jlad, CaMOCTOATEIIBHO COCTAaBJSITh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA  BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYECHHOIO PE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE1JIaraeMble B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM paboyeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIC OOYYAIOIMMUCS HAy4YHBbIE 3HAHUSA, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUBI
JNEATCIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro  HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAITUsIX.

K xonIy oOyueHus B 8 ki1acce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peakius, KiacCUuPUKAIUs peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU 2(h(EKT peakinmu,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, WOH, KAaTWOH, AaHWOH, pacTBOp, MaccoBas [JOJs BellecTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MIPUMEHSITh ITU TOHSATHUS MPU ONMKUCAHUU BEIIESCTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBJICHUS (QopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEAECIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlcHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;



packpsiBath cMbIca [lepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJoxeHus B [lepuogmueckoid cucreme,
3aKOHOB COXPAHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHYECKUX OJJIEMEHTOB: pa3iauyaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnma)» 1 «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOoJbpIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuonnyeckass cuctema xumudeckux saementoB [ U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi] sApa, 0011ee YUCIIO SJIEKTPOHOB U
pacrpeiesieHue UX MO AIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XMMUYECKHE JJIEMEHTHI, HEOPTaHUYECKHE BELIECTBA,
XUMHUYECKUE PEakIuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIIHH
BEIIECTB, MO TEIIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMUMHYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPKAAsk ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACCHI BEIIECTB,
MacCOBYIO JIOJIF0 XMUMHYECKOTO 3jeMeHTa Mo (hopMysie COEAHHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI 10 YPAaBHEHHIO
XAMUYECKON PEAKIINH;

NPUMEHSATH OCHOBHBIE ONEPALIMU MBICIIUTEIBHOMN IEATETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBA3EH — ISl U3YyUYECHHUS CBOICTB
BEIIECTB WU XHUMHUYECKHX PpPEAKUHM, €CTECTBEHHO-HAYYHbIE METOMIbI
NO3HaHUs — HaAOMIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

CJIeI0BATh MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZ0oBaHUEM, a TaKXe mpaBuiIaM OOpalieHHus C BEIIeCTBAMU B
COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO BBIIOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYESHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XUMHUUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIOUEH U



KHCJIOT C MTOMOIIBI0 MHAUKATOPOB (JIakMycC, (peHondTanenH, MeTUIOPaHK
U Jpyrue).

K koHIy 00yueHus B 9 Kj1acce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKIUs, XUMUYECKasi CBSA3b, TEIIIOBOU APHEeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEaKIUd HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC pPEAKIUH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, VMOHHAaA,
MeTayuIndecKas ), KpuCTaInyecKas peneTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW peaKkUuu, MPEAEIbHO JOMYyCTUMAas KOHIIEHTpalus
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUII COCTaBJICHUS (HOPMYJT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OTPENIENATh BAJIGHTHOCTh U CTENIEHb OKUCIIECHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONMpeAeNnéHHOMY KJIACCy COEOUWHEHUU Mo ¢opmyrnam, BHJ XUMHYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIIMHEHUSX, 3apsii MOHA MO0 XMMUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PACTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMChIBATh U XapaKTepU30BaTh
tabnuunyio (opmy Ilepuoamueckoil cuCTeMbl XMMHUYECKHX 3JIEMEHTOB:
pazMyath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HaYeHU s, KOTOPBIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YHCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHHUH B Tpejenax MajblX MEPUOJIOB U
[JIABHBIX HOJATPYMH C YYETOM CTPOEHUS UX ATOMOB;



KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 M3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OONMIME M CIEIU(PUICCKHE XHUMHYICCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPXAasi OIMNHUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITH YPaBHEHHUS JJIEKTPOJUTUYECKON JHMCCOUMAlUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO
oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIUX CYLIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHMSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKOMN peaKinu;

coOJII01aTh IPaBuUIIa MOJIb30BaHU XUMUYECKON MOCYA0N 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIHSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYSHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yriaeKkucioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IMyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTh OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN IEATeILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHHE, CUCTEMATH3aIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBEHHBIX CBSI3€W — JIJII M3YyYCHHs] CBOMCTB BEIIECTB U XMMHUYECKUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METO/bl TO3HAaHWS — HaOII0ICHHE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBanue pa3aesioB u

KoanuecTBo 4acoB

KoHnTpoJubHbie

DJIeKTpoHHbIe (LM (ppoBbIE)

IIpakTHYeckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

19 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [JOK

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

Htoro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoa. ITonstue 6 bub6nuorexa [IOK

' 00 okcumax https://m.edsoo0.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bu6mmorekxa [IOK

' U COIISAX https://m.edsoo0.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK

' OCHOBAHUSX https://m.edso0o.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edso00.ru/7f41837c

Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKMCJIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuoreka [JOK
31 XHMHYECKHX S11eMeHTOB JI. 11 ! https://m.edsoo.ru/7f41837c
Mengaene-eBa. CtpoeHue
aroMma
XuMHUECKas CBA3b.
3.2 OKUCIATEIILHO- 8 bubnnorexa [IOK
' https://m.edso00.ru/7f41837c
BOCCTAHOBHTEJIbHBIE PEAKIIHU
bu6mmoreka [IOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Eubmiorexa TOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponbs xumuu B 1 bubnuoreka [IOK
JKU3HM 4YesoBeKa. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 IlonsaTrue o MeTOgaX MO3HAHUA B 1 bubnuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
paboThl B 1a00paTOpUU U MPUEMBI bubmmoreka [JOK
3 1 1
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrtele BemecTBa 1 cMecu. CiocoObl 1 bu6anoreka LIOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2
5 <<lfa3 eJICHUE cﬁeceﬁ (Ha mpumepe 1 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6anoreka LIOK
A 1
6 TOMBE I MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XuUMHYECKUE DJIEMSHTEL. 3HAKHU 1 bu6anoreka LIOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa [TOK
p B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 noamorexa 1O

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
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
uMmeCKast Gopumya. BanenTHoCTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMEHTOB
1 OTHOcUTENbHAS aTOMHAs Macca. bubnnorexa [{OK
OTHOCUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubnuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubmuoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dusznuecKrue 1 XUMHYCCKHUE SIBJICHUS. bubnuorexa [IOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6motreka [JOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: KoaudecTBa, MacChl
17 BEIIIECTBA [0 YPaBHEHUSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHA
Knaccudukamnms XuMuaeckux
18 eaK I/Hgl) (coéI WHEHHS, PA3IIOKCHUS bubmorexa [OK
pearht g s ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHS, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONCTUCT O6oglI eHue u bubmorexa LOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

((BeIIIeCTBa U XUMHUYCCKUC PCAKLIU

https://m.edsoo.ru/ff0d4290
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Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopon — smeMeHT u bubmorexa LIOK
Ayxa. pos https://m.eds00.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nvecKrue 1 XUMHUUYECKUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmorexa LIOK
pona p . https://m.eds0o.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CniocoObl TTOTy4eHHS KUCJIOpoa B
23 J1a00paTOpUH ZIqH OMLIIJ_UIGHI:;{OCTI/I bubmmorexa [JOK
PATOPHIL 1 TP ' https://m.edso0.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYECKUX PEAKITUIX
TommuBo (HeTh, yroib ¥ METaH).
25 3ar $I3H€I§I/Ie(1;03 . a, CITOCOOBI Zro bubmmorexa LIOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «[lonydeHnne u coOupaHue bubmmorexa LIOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — anemeHT u mpocroe bubmuoreka [IOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 dusznyeckre U XUMHUUYECKHE CBOMCTBA bu6anoreka LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX Bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuoteka [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas pabora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BogOpoIa bubmorexa HOK
i onp HOPOAS, https://m.eds00.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 MousipHblii 00BEM ra3oB. 3aKOH Bu6muoteka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuciaennsa o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a 10 €ro U3BECTHOM bubmorexa [IOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brrunciienuss 00bEMOB T'a30B 110
34 ABHEHUIO PCAKIIUU Ha OCHOBE bubmorexa LOK
yp "p & . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 dusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubmuorexa [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacrimmennbie ¥ HeHACBIITCHHEIC bu6anoreka LIOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
ONpeAcIEHHON MacCOBOM 10Ien https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 o teme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKALIUS, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMUMHUYECKUE CBOMCTBA bu6nuorexa LIOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukanms, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losyyeHne u XUMHYECKHE CBOWCTBA Bbu6moreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue): HOMEHKIATypa,
46 CHOCO((SBI;) oI )eHI/ISI XI/IMI/I‘-IZSKI/IC bubmmorexa [IOK
_ v ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBSI3b MEKIY
48 KJIACCaMH HEOPTraHUIECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06o001meHre U CHCTEMaTH3aIIHs bubmuoreka [{OK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnunorexa LIOK
50 OcCHOBHBIE KJTacChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbie MOMBITKY KIACCHPUKAITUN

bubnunoreka LIOK

51 XUMHUYECKUX AIeMeHTOB. [loHaTHE 0
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 [leproauueckast cucrema Bu6muoteka [JOK
XHUMHYECKUX djemMeHToB /I, U. https://m.edsoo.ru/00ada52¢c
Meunneneena
53 [Tepuoapl, TpynIbl, MOATPYIIITHI bubmmorexa [JOK
PHOARL TPYTHEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmorexa OK
pHOA https://m.edsoo.ru/00ada6hc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B but6mmoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [1. bubmuoreka [JOK
N. MenaeneeB — y4€HbIi, eIaror 1 https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnmnorexa [JOK
58
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 HNonnras xumMudeckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHast XUMUYECKast bubnmnorexa [JOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
62 Crenens, okncienms 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubnnorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnunoreka LIOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adb076
KonTponbnas padora Ne4 o teme
65 «CtpoeHue aromMa. XUMHYECKas 1 bubmorexa OK
p ’ https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHeIi ypok. O000IICHHE 1 1 bubmmoreka [JOK
CHCTEMAaTH3aINsI 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuorexa [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6




