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IMosicuuTenbHAA 3aIHCKA

Pabouas mporpamma cocTaBieHa B COOTBETCTBUH C:

1. ®enepanbHbM 3aKk0HOM OT 29.12.2012 roga Ne 273-®3 «O06 ob6pa3zoBanuu B Poccuiickoit deneparuny.

2. @enepanbHBIM TOCYIAPCTBEHHBIM 0O0pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOTO 00mIiero oOpa3oBaHwms, yTBepkaeHHOro IIpukazom
MunucrtepcTBa o6pa3oBanus u Hayku Poccuiickoit @eaepanuu ot 17.12.2010 r Ne 1897 «O06 yrBepknennn deaepajbHOro rocy1apcTBEHHOTO
00pa30BaTeNBHOTO CTAHAPTa OCHOBHOTO 00IIIero 00pa3oBaHUs.

[TpumepHO# mporpaMMoli OCHOBHOTO O0IIEro 00pa3oBaHMs 10 XUMUU
Paboueit nporpammoii mo xumuu .I'apa H. H. [Ipenmernas nuaus yueOnukos I'. E. Pymsutuca, ®@. I'. ®enpamana 8-9 kimaccol.

5. Ilpuxazom MuHoOpHayKH Poccun OT 31.12.2015 N1577
"O BHECEHHMHU M3MEHEHMH B (pelepanbHbIi rocy1apcTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT OCHOBHOIO OOIIEro oOpa3oBaHuUs, YTBEPKIACHHBIH
npuka3zoM MuHHCTEpCcTBa 0Opa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17 nexadbpst 2010 r.N1897"

6. denepanbHBIM MEPEUHEM YICOHHUKOB.

OCHOBHbIE Ye1u U3yueHUs] XUMUN HaIPaBIICHBL:
e HA 0CBOeHUe 8adXdCHeuwux 3HaHull 00 OCHOBHBIX MOHATHIX M 3aKOHAX XMMUHU, XUMHUYECKONW CUMBOJIHKE;
e Hao0gnadeHue ymeHusMuy HaOMIOAATh XUMUYECKUE SBJICHUS, MPOBOJUTh XMMHUYECKHUN SKCIEPUMEHT, MPOU3BOIAUTH pPACUEThl Ha OCHOBE
XUMHYECKHUX (OPMYJT BEIIECTB U YPABHEHUN XUMHUECKUX PEAKIIUIA;

e Ha pazeumue NMO3HABATEIbHBIX HHTEPECOB W MHTEUIEKTYAJIbHBIX CHOCOOHOCTEM B TMpoliecce MPOBEIEHUS XUMUYECKOTO HKCIEPHUMEHTA,
CaMOCTOSITENTLHOTO MPUOOPETEHHSI 3HAHHIA B COOTBETCTBUH C BOSHUKAIONTUMHU KU3HEHHBIMU MMOTPEOHOCTSIMU;

e Ha ocnumanue OTHOIICHUSI K XMMHH KaK K OJHOMY U3 (yHIaMEHTAJIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS M AJIEMEHTY OOIIeueIoBeuecKoi
KYJIbTYPBI;

e HAa npumMeHeHue NOJYYeHHbIX 3HAHUU U YMeHUtll sl O€30MacHOT0 MCIOJb30BaHUs BEIIECTB U MAaTEPHUAJIOB B OBITY, CETLCKOM XO3SIHCTBE U Ha
MIPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1ad B MOBCEIHEBHOW >KU3HU, MPEIYIPEKICHUS SBICHUN, HAHOCSIINX BPEl 3/I0POBBIO UEJIOBEKA U
OKpY’Karollee cpefe.

3aoauu ooyuenus.

OpHolt W3 BaKHEWINUX 3a]1a4 OCHOBHOTO 00Iero oOpa3oBaHuUsl SBISETCS MOATOTOBKA OOYYAIOLIUXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODY
KHU3HEHHOTO ¥ npodeccuoHanbHOro mytu. O0ydaromuecs TOMKHBI HAYYUTHCS CAMOCTOSITEIbHO CTaBUTH IIENIM U ONPEAETSATh MyTH UX JTOCTHKEHUS,
MCIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OIBIT B pEaJIbHOM JKU3HH, 32 paMKaMu y4eOHOTo Ipoliecca.

Bocnutanue yOeKICHHOCTH B TIO3UTUBHON POJIM XMMHH B KU3HU COBPEMEHHOTO OOIIECTBA, HEOOXOAUMOCTH XUMHUYECKH IPAMOTHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO M OKpyskaroliei cpene.O01ee uncio yueOHbIX 9acoB -136 yacoB, u3 HUX 1o 68 4 (2gac B Hezenm0) B 8 U 9 kiaccax.
Y4eOHO-MeTOAMYECKUIT KOMILJIEKT

Pymsutuc I'. E., ®enpaman @. I'. Xumust. 8 knacc. @I'OC.: yuebHUK a1 obmieoOpa3zoBarenbHbiX yupexaenuii / Pymsuruc I'. E. - M.: [IpocBemienue,
2016.
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Conep:xanue ydueOHOT0 mpeaMeTa

8 kiacc.

Pa3nen 1. OcHOBHbIE NOHATHA XUMHUHM (YPOBEeHb AaTOMHO-MOJIEKYJISIPHBIX MpeICcTaBJIeHH )

[penmer xuMun. XuMus Kak 4acTh €CTECTBO3HaHMs. BeriecTBa u ux cBoiicTBa. YncThle BemecTBa U cMecH. MeTo/Ibl MO3HAHUST B XUMUH: HaOJIO/ICHHE,
skcriepuMeHT. [Ipuemsl 6e30macHo paboTh ¢ 000pyIOBaHNEM U BemecTBaMu. CTpoeHUE TIaMEeHH.

Umnctele BemecTBa u cMecH. CrOoCOOBI OYMCTKH BEIIECTB: OTCTaMBaHUE, (MIBTPOBAaHWE, BBHIIAPUBAHWE, KPUCTAINIU3AIMS, TUCTHIULIINA. Dusnueckrne U
XIMHYECKUE SBICHNA. XUMHYeCKHe peakinu. [Ipu3Hakyu XUMUYECKIX peakui M YCIIOBUS BOSHUKHOBEHUS M TE€UCHHSI XUMHUECKUX PEaKITH.

ATOMBI, MOJIEKYJIBI M HOHBL. BeriecTBa MOJEKYISPHOTO M HEMOJIEKYJsIpHOTO cTpoeHus. Kpucrtammmueckne u amopdubie BemiecTBa. Kpucrammmueckue
pELIeTKU: WMOHHAs, aTOMHAasi ¥ MoJeKyisipHas. [IpocTble W ClOXXHBIE BeliecTBa. XHUMHUYECKHM 31eMeHT. MeTauibl U HeMeTaulbl. ATOMHAas €IUHUIA MacChl.
OTtHOCHUTENbHAS aTOMHAs Macca. SI3bIK XUMUU. 3HAKU XUMHUYECKHX 3JICMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIlecTBA. XuMU4eckue GopMyibl. OTHOCHUTEbHAS
MOJIEKYJIsipHasi Macca. KauecTBEHHBIN M KOJIMYECTBEHHBIH COCTAB BEIIECTBA. BRIUMCICHUS MO XUMHUYECKUM (GopMyiaaM. MaccoBast I0JIsi XUMHUYECKOTO 3JIEMEHTa B
CJIOKHOM BEIIIECTBE.

BanenTHOCTh XUMHUECKUX diieMeHTOB. OnpesenieHre BAICHTHOCTH 3JIEMEHTOB 10 (opMynaM OMHApHBIX coequHeHud. COCTaBICHUE XUMHUECKUX (popMy
OMHAPHBIX COCMHEHUI 110 BAJICHTHOCTH.

ATOMHO — MOJEKYJISIpHOE y4eHHe. 3aKOH CcOXpaHeHus Macchl BemiecTB. JKusHb u nesrenbHocTh M.B. JlomonocoBa. Xumuueckue ypaBHEHUS. THIIbI
XUMUYECKUX PEaKIIHH.

Kucnopon. Haxoxnenue B mpupone. [lomyueHune kuciopoaa B JIaOOpaTOPHH M MPOMBINLICHHOCTH. (DU3HUYECKUE W XMMHUYSCKUE CBOWMCTBA KHCIOPOJA.
I'openne. Oxcunpl. [lpumenenne kucnopona. Kpyroopot kuciopona B nmpupoae. O30H, autoTponus kuciopoaa. Boznyx u ero cocras. 3ammra atMochepHOTro
BO3/yXa OT 3arpsi3HEHUH.

Bomopoxa. Haxoxnaenue B mpupoe. [lonyderrne Bogoposia B 1a00paTopuul U MPOMBITIUNICHHOCTH. DU3NYECKe W XUMHYECKIE CBOMCTBA Bojopoaa. Bomopon
— BOoccTaHOBHTENh. Mepbl Oe3omacHOCTH mpH paboTe ¢ Bogopoaom. [Ipumenenune Bogoposa.

Boma. Meronp! onpenencHusi CoOcTaBa BOABI — aHANMM3 M cUHTE3. DHU3MYecKue CBOICTBA BOALL. Boma B mpupone u crocoObl €e OYMCTKH. Adpanus BOIEIL.
Xumuueckue cBoicTBa Bojbl. [IpuMenenue Bojbl. Boma — pacTBoputens. PacTBOpUMOCTh BEIIECTB B Bojie. MaccoBas J10J1s1 paCTBOPEHHOT'O BEIIECTBA.

KonngecTBeHHbie oTHOMmICHNs B XuMuH. KommuectBo BemiecTBa. Mok, MomsipHas Macca. 3akoH ABoraapo. MomsipHbI 00beM Ta3oB. OTHOCHUTEIBHAS

IJIOTHOCTH Ta30B. OOBbEMHBIE OTHOIIICHUS Fa30B IIpU XUMHUYECKUX PCAKIIUAX.



BaxHelimmue kiacchl HEOpraHWYECKUX coenuHeHuil. Okcuapl: cocTaB, kiaccupukanus. OCHOBHBIE WM KUCIOTHBIE OKCHIBL. HOMEHKIaTypa OKCHIIOB.
dusnveckre 1 XUMHUYECKHE CBOMCTBA, OIYYEHHE U IPUMEHEHHUE OKCHJIOB.

I'mapoxcunel. Knaccudukanus rugpokcunos. OcHoBanus. Coctas. lllenoun n HepacTBOopuMble ocHOBaHus. HomeHnknaTypa. Ousnueckrne U XUMHYCCKHE
cBolicTBa ocHOBaHWH. Peakiusa HeliTpanuzauuu. [lonydyenue n npumMeHeHre ocHOBaHUH. AM(OTEepHBIE OKCHIBI M THAPOKCHIBL.

Kucnotel. Coctas. Knaccudukarms. Homenknatypa. @uszndeckie 1 XUMAYECKHE CBOMCTBA KUCIOT. BBITECHUTENBHBIN PsiJl METAILIIOB.

Comu. CocraB. Knaccudurkanus. Homenknatypa. @usndeckue cBoiictBa coseil. PactBopuMmocTh coseil B Boje. XUMHUUeCKUe cBOMCTBa coineil. CocoObl
nosryueHus conei. [lpumenenne coneil.

I'enerndeckas cBsI3b MEKIY OCHOBHBIMHU KJIacCaMU HEOPTaHUYECKHUX COEAMHEHUI.

Hdemoncrpauun. O3HakoMJIeHHE C o0Opa3laMH TPOCTBIX M CIOXKHBIX BemecTB. CrocoObl OYMCTKM BELIECTB: KPUCTALIM3ALMS, IUCTHIUISALMS,
xpomatorpadusi. OTBITHI, TOATBEPIKIAIONINE 3aKOH COXPAHEHHST MacChl BEIIECTB.

[Tomydenue m cobupaHre KHCIOpOAa METOIOM BBITECHEHHS BO3Ayxa M Bonabl. OmpeneneHue cocraBa Bosayxa. Koanexyus Hemu, KAMEHHO20 yaisi U
npoOyKmo8 ux nepepabomxiu.

[Tommyuenue Bomopona B anmapate Kwuma, mpoBepka BoIOpoAa Ha YHCTOTY, TOPEHHE BOJIOPOJAA, COOMpaHHME BOAOPOAA METOIOM BBITECHEHHS BO3AyXa W
BOJIBI.

Amnanu3 Bogsl. CHHTE3 BOJIBL.
3HAKOMCTBO ¢ 00pa3IamMu OKCHJIOB, KHCIIOT, OCHOBAaHHM U coyiei. HedTpanu3amnus ménoun KUCIOTON B IPUCYTCTBUN HHANKATOPA.

JlabopaTopHble ONbIThbI. PaccMOTpeHHEe BEIIECTB C pPa3IMIHBIMA (DM3WMYECKUMH CBOWCTBaMH. Pa3merleHne CMECH C IMOMOIIBI0 MarHuTa. [IpuMepsr
(M3UYeCKuX M XMMHUYECKUX SBICHHUN. Peakumn, WUTIOCTpHPYIOMME OCHOBHBIE NPHU3HAKH XapaKTEPHbIX peakinu. PazmoxkeHne ocHoBHOro kapOonara memu (II).
Peakuus 3aMerieHns Meau Kene3oMm.

O3HakoMJIeHHE ¢ 00pa3laMH OKCHJIOB.

Bsaumogpeiicteue Bogopoaa ¢ okcumom meau (11).

OnbITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA KUCIOT, OCHOBAHMH.

IIpakTH4eckue padoThI

° HpaBI/ma TEXHHUKHU O€30MMaCHOCTH npu pa60Te B XUMHUYECKOM KaOuHeTe. O3HaAKOMIICHHE C J'Ia60paTOpHI:IM 060py,Z[OBaHI/IeM.

J OuncTka 3arpsi3HEHHON MOBAPEHHOM COJN.



. [Tony4yenue u cBOMCTBA KUCIOPOIA

) ITonydenue BoAopoa U UBYYEHUE €TI0 CBOMCTB.
J [IpurotoBieHne pacTBOPOB CONEH C OMpeEENEHHON MacCOBOM 10JIEH pacTBOPEHHOTO BEIIECTBA.
. Pemenne sxcnieprMeHTaNBHBIX 331a4 10 TeMe «OCHOBHBIE KIacChl HEOPraHUYECKUX COETUHEHUI».

PacuerHble 3agaum:

Brrurcnenre OTHOCHTEIBHON MOJICKYJISIPHOW MacChl BemlecTBa 1O Qopmyse. BhIUMCICHHE MacCOBOW JIOJM 3JEMEHTAa B XHMHYESCKOM COCAMHCHUHU.
YcTaHoBICHHE MPOCTEHIIEH (POPMYITBI BEIIECTBA IO MACCOBBIM JIOJISIM 3JICMEHTOB.

Haxoxnenue maccoBoi JOIM pacTBOPEHHOIO BELIECTBA B pacTBOpE. BhIuncieHue Macchl paCTBOPEHHOIO BEUIECTBA M BOJBI AJI MPUTOTOBICHUS PacTBOpa
onpeneaEHHON KOHIECHTPALUH.

O0BbEMHBIE OTHOIICHHUS Ta30B PY XUMUYECKUX PEAKIIHAX.

Brrurcnenus mo XuMHU4eCKUM ypaBHEHHSIM MacChl, 00bEMa 1 KOJIMYECTBA BEIIECTBA OJJHOTO U3 MPOAYKTOB PEAKIIUU TI0 MAacCe UCXOAHOTO BEIECTBA, 00bEMY
WJIM KOJIMYECTBY BEIIECTBA, COACPIKAIIETO OMPEAEIEHHYIO JTON0 MPUMEceH.

Paznen 2. llepuoauyeckuii 3aKoH U MepuoguyecKas cucreMa XuMudeckux jiemeHToB /.. MenneneeBa. CTpoeHue aToma.

[lepBbIe MOMBITKH KIACCH(PHUKALNN XUMAYECKUX JJIEMEHTOB. [IOHATHE O TPYIIax CXOIHBIX 3JIeMEHTOB. EcTecTBeHHbIE CeMEHCTBA MICIOYHBIX METAJUIOB U
rayioreHoB. biaropomnsie rasel. Ilepuoanueckuii 3akon [.M.Menneneepa. [leproanyeckas cucreMa KaK €CTECTBEHHO — HAayYHOE KIACCH(PHUKAIUS XUMHUYCCKHX
aneMenToB. TabmuaHas ¢popma mpencTaBleHus KIacCHQUKAIUN XUMHUECKIX 1eMeHToB. CTpykTypa Tabimisl «[leprojueckas ciucteMa XUMHUECKHX JIIEMEHTOB
J.1. MenneneeBa» (kopoTkas popma): A- u b- rpymisl, eproasl. DU3uMdecKuii CMBICT TOPSIKOBOTO dJIEMEHTa, HOMepa Ieproa, HoMepa Ipymmbsl (111 3JIEMEHTOB
A-rpymm).

CrtpoeHue atoma: siApO U AJIEKTPOHHAs 000s0uka. COCTaB aTOMHBIX SJIEp: MPOTOHBI M HEUTPOHBL. M30TOmBI. 3apsij aTOMHOTO SApa, MacCOBOE YHCIIO,
OTHOCHTEIbHAs aToMHas Macca. CoBpeMeHHast pOpMYITHUPOBKA OHATHUS «XUMHYCCKUHN TICMEHTY.

DneKTpoHHas 00O0JI0YKa aToMa: MOHATHE 00 3HEPreTUYECKOM YPOBHE (DJIIEKTPOHHOM CIIO€), €ro E€MKOCTH. 3allOIHEHUE DIIEKTPOHHBIX CJIOEB y aTOMOB
AJIEMEHTOB MIEPBOTO — TPEeThero neprnonoB. CoBpeMeHHas (hOpMYyIMPOBKA MIEPHOIUYECKOTO 3aKOHA.

3HaueHue mnepuogudeckoro 3akoHa. Hayunsle poctmxenust .M. MenneneeBa: HUCHOpaBlI€HHE OTHOCUTEIBHBIX AaTOMHBIX MAacC, MPEACKa3aHUE
CYILIECTBOBAHUS HEOTKPBITHIX PJIEMEHTOB, MIEPECTAHOBKY XUMHUECKUX IEMEHTOB B Nepuoandeckoi cucteme. Kusup u aesreasnocts .M. Menneneena.

JdeMoHcTpanuu:



®dusnueckre CBOMCTBA IEI0YHBIX METAIOB. B3anuMomeicTBHE OKCHIOB HATpHs, MarHus, Gocdopa, cepbl ¢ BOJAOH, UCCICIOBAHNUE CBOWCTB MOIYYCHHBIX
MPOJYKTOB. B3aumoeficTBrie HATpUs U Kaus ¢ Bojioi. Du3ndeckne CBOWCTBA TajJoreHOB. B3anMoielicTBIE aTrtOMUHUS ¢ XJIOPOM, OPOMOM U HOJIOM.

Pasjnen 3. Ctpoenue BeuecTna.

ONEeKTPOOTPULIATEIBHOCTh XUMUYECKUX dJIeMEHTOB. OCHOBHBIC BUABI XMMUYECKON CBS3U: KOBAJICHTHAs HEMOJAPHAS, KOBAJICHTHAs MOJSpHAs, MOHHAS.
BanieHTHOCTB 371IEMEHTOB B CBETE ANIEKTPOHHOU Teopun. CteneHb okucineHus. [IpaBuna onpeneiaeHus CTeNeHe OKUCICHUS DIEMEHTOB.

JdeMoHcTpanuu:

Comnocrasieane (PU3UKO-XUMUYECKIX CBOWCTB COCTUHCHUN C KOBAJICHTHBIMU M UOHHBIMH CBSI3SIMH.

9 kanacce.

Pa3nen 1. MHoroo0pasue XMMHYECKHX pPeaKIuid.

Knaccupukanuss XUMHYECKMX pEaklUil: peakiui COCIUHCHHUS, DPas3loXKeHUs, 3aMmenieHus, oOMeHa. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pPEaKIIHH.
OxucnuTensb, BOCCTAHOBUTENb, MPOIECCH OKHUCIEHUS M BoccTaHOBNeHHUs. CocTaBieHHE ypaBHEHHUI OKHCIUTENHHO -BOCCTAHOBHTENBHBIX PEAKIHUN C MOMOIIBIO
METO/1a 3IIEKTPOHHOTO OanaHca.

TemnoBbie AGQPEKTHl XUMHUYECKHX peakluil. DK30TEpMUYECKHUE H DHIOTCPMUYECKHE pEaKIUH. TepMOXMMHUYECKHEe YpaBHEHHs. PacueTbl 10O
TEPMOXUMHYECKUM YPABHEHUSM.

CxopocTh XUMHUYecKuX peaknuid. DaKkTopbl, BIUSIONINE HA CKOPOCTh XUMUYIECKTX PEaKIIUi. [lepBoHavanbHOE TIPECTABIEHUE O KAaTalIN3E.

OO6parumblie peakiuu. [IoHATHE 0 XUMUYIECKOM PAaBHOBECHH.

XWMUYECKHE peakiMil B BOJIHBIX pPAaCcTBOpax. ODJEKTPOIUTHI M HEdNeKTponuThl. Monbl. Katnonsl w aHuWoOHBL. ['mapaTHas Teopus pacTBOPOB.
DNeKTpoNuTHIecKast IUCCOIMANXs KHUCIOT, OCHOBaHMN M coneld. CialOble W CuibHBIE AMMeKTponuThl. CTeneHp auccornuanuy. CTemeHp auccoruanuy. Peakium
MOHHOTO OOMEHa. YCIIOBHSI TCUCHUS PEaKIMii MOHHOTO OOMEHA JI0 KOHIlA. XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHWYCCKUX COCIUHEHHUH B CBETE
MPEJICTABICHUH 00 ICKTPOIUTUICCKON TUCCOIHUAIIUN U OKUCITUTEIBHO-BOCCTAHOBUTEIIEHBIX peakiuid. [loHsaTHe 0 ruapoIn3e comnei.

JdeMoHcTpanuu:

IIpumepsl 5K30- U PHIOTEPMHUUECKUX PEAKIIUH.

B3aumMopeiicTBue IIMHKA ¢ COMSHOM U YKCYCHOM KucnoToil. B3auMopaeiicTBue rpaHyIupOBaHHOTO IMHKA U LIMHKOBOU MBUIX C COJISTHON KUCIOTOM.

BsaumoneiictBue okcuna meau (II) ¢ cepHoit KHCIOTON pa3HON KOHIEHTPALUH MTPU pa3HBIX TEMIIepaTypax.

I'openue yrist B KOHIEHTPUPOBAHHOW a30THOM KUCIIOTE.



T'openue cepsl B pacriaBI€HHON CeIUTpeE.

HcnbiTanue pacTBOPOB BEIIECTB HA AICKTPUUECKYIO MPOBOIUMOCTb.

JBU>KEeHHE NOHOB B JICKTPUUECKOM IIOJIE.

IIpakTH4eckue padoThI:

N3yueHue BAUSHUS yCIOBUN MIPOBEICHUS XUMUYECKON peakiuu Ha €€ CKOPOCTb.

Pemenue sxcnepruMeHTABHBIX 33724 10 TeMe «CBOMCTBA KHCIIOT, COJICH U OCHOBAHUMN KaK AJIEKTPOIUTOBY

JlabopaTopHBbIe ONBITHI:

Peakinu oOMeHa MeX Iy pacTBOpaMH JICKTPOJIUTOB

PacuerHble 3a1aun: BerarcineHus Mo TEPMOXUMHUYCCKUM YPABHEHUSAM PEaKIIUH.

Pasnen 2. MHoroo0pa3ue BeniecTs.

Hewmerannsi. T'anorensl. [lonoxeHne B NepruoJuyecKoil CUCTEME XUMHUYECKUX DJIEMEHTOB, CTpoeHue ux aTomoB. Haxoxnenue B npupone. duznueckue u
XUMHUYECKHE CBOMCTBA rajioreHoB. [lonydeHue u npumMeHeHue ragoreHoB. Xiop. dusznueckue 1 XuMu4ueckue CBOMCTBa xJiopa. [Ipumenenue xjaopa. XJI0poBOIOPO/I.
Ousnueckue cBoricTsa. [lomydenne. ConsHaHas kuciora u €€ conn. KauecTBeHHas peakiys Ha XJIOPHUI-HOHEL. Pacio3HaBaHue XJIOpHUIOB, OPOMHIOB, HOTHUIOB

Kucnopon u cepa. [lonoxenue xkuciaopona u cepsl B [ICXD, crpoenne nx atomoB. Cepa. Aimmorponus cepbl. u3uveckue U XUMHIECKIEC CBOWCTBA.
Haxoxnenue B npupone. [lpumenenne ceprl. CepoBomopon. CepoBogopoaHas KuciaoTa u ee conu. KadecTBeHHas peakius Ha cyiabbua-uonsl. Oxcun cepsl (IV).
Odusnueckne U XuMuIeckue croictra. [Ipumenenne. CepHucTas Kuciora u ee conu. KauecTBenHas peakius Ha cynbdut-uoasl. Okcun cepsl (VI). CepHas kuciora.
XHUMHUYECKHE CBOMCTBA pa30aBJICHHON M KOHILIGHTPUPOBAHHOM CepHO#M KHCIOThL. KadecTBeHHas peakius Ha Cynb(ar-HOHbL. XHUMHUECKHUE PEaKIUH, JCKaIIhe B
OCHOBE TOJTYYEHHUSI CEPHOM KHCIOTHI B IPOMBINUICHHOCTH. | I[pruMeHeHre cepHOoil KUCIOTHI.

A3zot u docdop. [Nomoxkenue azora u pochopa B [ICXD, cTpoeHue ux atoMoB. A30T, PpU3MUECKUE U XUMUYECKHE CBOIMCTBA, MOMYyYEHUE W NIPUMCHCHUE.
KpyroBopor a3ora B npupoae. AMMHak: (U3U4eCKHEe U XUMHUYECKHUE CBOWCTBA, MONydyeHHe W npuMeHeHune. Coln aMMOHUsS. A30THasl KHCIIOTa M €€ CBOWCTBA.
OxucnuTenbHbIE CBOWCTBAa a30THON KHUCIOTHL [lomyueHuMe a30THOW KHUCIOTHI B JIaOopaTOpvH. XUMHUYECKHE PEaKIUH, JISKAINEe B OCHOBE IOIYYCHUS a30THOMN
KHCIIOTHI B TPOMBINUICHHOCTH. [IpuMeHeHne a30THOH KUCIOTHI. CONM a30THOW KHUCIOTHI U X PUMEHEHHE. A30THBIC yI0OpEHMUSL.

®Docdop. Amnorponus pochopa. Puzndeckne n xummudeckue coiictsa pochopa. Oxcun pocdopa (V). Oprodocdopnas kucnora u ee conu. PochopHbie

ynoOpeHusl.



Yraepon u kpemauii. [lomoxenue yraepona u kpemuus B [ICXD, cTpoenne ux atroMoB. Ymiepoa. AmmtoTponus yriepona. Ou3ndeckne U XUMHUCCKHEC
CBOWCTBa yriepoaa. AncopOums. YTrapHbId ra3, CBOHCTBAa W (DM3MOIOTMYECKOE JCHCTBUE HA OpPraHM3M. YTJCKHUCIBIA ra3. YTojbHas KHCJIOTa U €€ COJIH.
KauecTBeHHBIE peakiuu Ha kapOoHaT-uOHKI. KpyroBoport yrieposa B npupojae. OpraHuuecKue COSAMHCHUS YTriepoa.

Kpemnuii. Oxena kpemuus (4). Kpemuanesas kucnora u ee conu. Cmexno. Llemenm.

Mertamnsl. [lonoxenne metamnoB B [ICXD JI.M.MenaeneeBa, cTtpoeHre uX aroMoB. Mertaminueckas CBs3b. DU3WYECKHE CBOWCTBA METAIIOB. Psipg
AKTUBHOCTUA MeETaJUIOB. XHMMHUYECKUE CBOWCTBa MetaiuioB. Obmme crocoObl monydenus metamioB. CroiaBel MetamwioB. Illenounpie metaiel. [lomoxkenue
IIEJIOYHBIX METAIIOB B TIEPUOJUYECKON CHUCTEMe, CTPOCHHE MX aTOMOB. HaxokneHwe B mpupoze. MarHuii U KaiubIuil, HX BaXHEHWIIHe coeanHeHus. JKecTKoCTh
BOJIBI M CIIOCOOBI €€ YCTPAHCHHSL.

Amtomunnii. [lonoxxeHue amfOMHHUS B TEPUOJUYECKON CHCTEME, CTpOeHHE ero atoma. HaxoxneHwe B mpupoae. Ousndeckne M XMMUYSCKUE CBOHCTBA
amoMUHYS. AM(OTEPHOCTh OKCHJIA U THAPOKCHIA ATFOMUHHS.

Keneszo. ITonoxeHue xene3a B MEPUOJUUECKON cUcTeMe, CTpoeHUEe ero aroma. Haxoxkaenue B npupoje. Ouznueckne U XUMUYECKHE CBOMCTBA XKeJesa.
Bakneiimme coemMHSHAS XkKese3a: OKCUIBI, THIPOKCHab! U comu xkernesa (1I) u sxemesa (I11). KauecTBeHHBIC peakiiny Ha HOHBL.

JemoHcTpanuu:

®u3nyecKre CBOWCTBA raJloreHoB.

[Tomydenue X10pOBOAOPOAA U PACTBOPEHHE €TI0 B BOJIE.

AmnorponHbie Moaudukaimu cepbl. O0pa3ibl MPUPOAHBIX CYIbGUIOB U CYIIb(aToB.

ITonyuenne amMmmuaka u ero pacTBopeHne B Boge. O3HaKOMIICHHE ¢ 00pas3iiaMu MPUPOIHBIX HUTPATOB, hochaToB

Mogenu KpUCTaUTMIECKUX PEMETOK arMasa B rpaduTa. 3HAKOMCTBO C 00pa3IiaMu IPUPOIHBIX KapOOHATOB U CHIITMKATOB

3HAKOMCTBO C OOpasliaMd Ba)KHEWIIUX COCAMHECHUN HATPHS, KAJIHS, MPUPOAHBIX COSAMHCHUN KallbLUS, PyJaMH Kelie3a, COCAMHECHUSMH ATFOMUHHMSL.
B3aumopeiicTBre MET0YHBIX, MIETOYHO3EMENFHBIX METAJIOB U ATFOMUHUS ¢ BOJION. C)KUTaHME jKelle3a B KHCIIOPOJIE U XJIOpE.

IIpakTH4eckue padoThI:

[Tomydenue CoNsIHON KUCIIOTHI M U3YYEHUE €€ CBOMCTB.

Pemenue sxcnepruMeHTAIBHBIX 337a4 1o TeMe «Kuciopoa u cepay

[Toydenne aMMuaka v U3ydeHUE €ro CBOWCTB.

[Mony4enue oxcuna yranepona (IV) u uzyuenue ero cBoicTB. PacmoznaBanne kapOoHATOB.



Pemenwne skcriepruMeHTaNBHBIX 3324 10 TeMe «MeTaulbl B UX COSTHHEHUS.

JlabopaTopHBbIe ONBITHI:

BriTecHeHue ranoreHamMu Ipyr Apyra U3 pacTBOPOB UX COCTUHEHUH.

KauecTtBeHHble peakiuu cynbdu-, CyabhuT- U CyinbpaT- HOHOB B paCTBOPE.

O3HaKOMJICHHE C 00pa3liaMu Cephl U €€ MPUPOIHBIMH COCTUHCHHUSIMH.

B3aumopeiicTBue coneit aMMOHMSI CO IIETIOYaMH.

KauecTBeHHbIE peakiiuy Ha KapOOHAT- U CHJIUKAT- UOHBI.

KauectBenHas peakiius Ha yIrJIEKUCIBIN Ta3.

Nzydenne o0pas3noB MeTayuioB. B3aumonelcTBHE METaIOB ¢ pacTBopamu coiiel. O3HaKOMJICHHE CO CBOWCTBAMHU WM TPEBPAIICHUSIMU KapOOHATOB H
rugpokap6oHaToB. [TorydyeHne ruapoKCcuIa aTIOMEHHES ¥ B3aUMOJIEHCTBHE €ro ¢ KUCIOTAMH U Ieiodamu. KadecTBeHHbIE peakiyu Ha HoHbI Fe?™ u Fe’*

PacuerHble 3agaun:

Brrurcnenust mo XMMHUYECKHM YpaBHEHHSAM Macchl, 00bEMa MIIM KOJUYECTBA BEUIECTBA OJHOTO M3 MPOJYKTOB PEaKIMU MO0 MAacce MCXOIHOTO BEIIECTBa,
00BEMY WIIH KOJTMYIECTBY BEIIECTBA, COMCPIKAIIETO ONPEACIEHHYIO IOTI0 TPUMECEH.

Paznen 3. Kparkuii 0030p BaskHeIIMX OPraHMYeCKUX BellecTB.

[Ipenmer opranndeckoid xumuu. Heopranmdeckne W OpraHndecKhe COeAWHEHHUs. YTIIepoJ — OCHOBAa XM3HH Ha 3emiie. OCOOEHHOCTH CTPOEHHS aroma
YTIepoaa B OPraHUYECKUX COSTUHEHHSIX.

YrneBogopoasl. [Ipenenbubie yriaeBogaopoisl. MeTaH, 3TaH, IpOoIaH — MPOCTEHIe MPEeJICTABUTENHN MPEIEBHBIX YIIeBOA0Poa0B. CTpyKTypHBIE (GOPMYITBI
YIJI€BOAOPOJOB. [ OMONIOTUYECKUNA pAll MPEEeNbHBIX YIaeBOA0POI0B. ['oMonorn. @u3ndeckue U XMMUUYECKUE CBOWMCTBA MPEACIbHBIX YIJIEBOAOPOJOB. Peakiuu
ropeHus u 3aMmeleHus. Haxoxaenue B mpupoJie npeaeiabHbIX YyrieBoaopoaoB. [Ipumenenue metana.

Henpenenbuble yriaeBogopoasl. DTUICHOBBIM Psill HENPEACIbHBIX YIIIEBOAOPOAOB. DTiieH. Dusnueckre 1 XUMUYECKUE CBOWCTBA ATUIICHA.

AlleTUNICHOBBIN Psil HENPEIACNbHBIX YIIIEBOAOPOAOB. AlleTuiieH. CBoiicTBa anietuiieHa. [IpuMeneHue ameTuiacHa.

[IponsBoanbie yraeBogopoaoB. Kparkuii 0030p OpraHMYECKHX COCIUHCHHIA: OJHOATOMHEIC CIHPTHI, KAPOOHOBBIC KHCIIOTHI, CIIOKHBIC 3(UPBI, KUPHI,
YTIIEBOIbI, aAMUHOKHCIIOTHI, OeNKH. Poib OE1IKOB B OpraHmu3me.

ITonsiTHE 0 BRICOKOMOJNEKYJISAPHBIX BelecTBax. CTPyKTypa MOJIUMEPOB: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb nonuMmepusanuu. [lonustunes,

MOJIMIIPOIUIICH, TOJIMBUHUIXJIOPUA.



JemoHncTpauuu:
Mopnenu MOJEKyn OpraHMYEeCKUX coenuHeHwi. ['opeHne yriaeBoopo/IoB U OOHAapyKEHHE MPOAYKTOB WX ropeHHs. KadecTBeHHas peakiys Ha STHIICH.
[Tony4yenue stunexa.
PactBopenue »TunoBoro cnupra B Boje. PactBopeHue riauuepuHa B BoE.
ITonyuyenue u cBoiicTBa yKCyCHOM KuCHOThL. MccnenoBanue CBOMCTB KUPOB: paCTBOPUMOCTD B BOJIE U OPraHUYECKUX PACTBOPUTEIISX.
KauecTtBeHHBIC peakiiuy Ha TIIOKO3Y U KpaxMail.
O3HakOMJICHHE C 00pa3laMu W3/ICTHI U3 MOJIMATHIICHA, TOTUIPOTIIICHA, TOJTMBUHIIIXJIOPU/IA.

IInanupyemsble pe3yJbTaTbl 00y4eHUs!

I/I3yquHe XHMHH B OCHOBHOM IITKOJIE Ta€T BO3MOXKHOCTh JOCTHYb CICOYIOUINX PE3YJIbTATOB B HAIIPABJICHUN JIMYHOCTHOI'O Pa3BUTHA:

1. BOCHIHTAaHNE POCCHUICKOW TPa)KIaHCKOM MIEHTHYHOCTH: MaTPUOTH3Ma, JIIOOBH M yBaeHHIO K OTedecTBy, YyBCTBa TOPAOCTH 3a CBOIO PoauHy, 3a
POCCHICKYIO XUMUYECKYIO HAYKY;

2. (hopMUpOBaHUE IEIOCTHOTO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW M OOIICCTBEHHOW MPAKTUKHU, & TAKKE
COLIMATBHOMY, KYJIbTYPHOMY, SI3BIKOBOMY M TyXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOTO MUPA;

3. (hopMHpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CITOCOOHOCTH K CAMOPAa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTHBAIUH K
Oo0OyYeHUI0 W TO3HAHWIO, BBIOOPY NPOGMIBHOTO 00pa30oBaHMs HAa OCHOBE HWH(OPMAIMKM O CYHICCTBYIOIIUX MPO(eccHusx W ITUYHBIX NPOQEeCcCHOHATBHBIX
MPeNMOoYTEHHH, 0CO3HAHHOMY MTOCTPOEHUIO WHANBHIYaTbHONW 00pa30BaTEIbHOMN TPACKTOPHH C YUETOM YCTOWYMBBIX MIO3HABATENBHBIX HHTEPECOB;

4, ($hopMUpOBaHHE KOMMYHHUKATHBHONW KOMIIETCHTHOCTH B OOpPa30BaTEIIbHOM, OOILICCTBEHHO IIOJIC3HOM, yueOHO-HCCIICIOBATEILCKOM, TBOPUCCKON U
IPYTUX BHIAX IESATEITBHOCTH;

5. (opMupoBaHHE TOHWMAHUS IEHHOCTH 370pPOBOTO W Oe3omacHOTo oOpa3a JKM3HH;, YCBOSHHE NPABWI HHIWBUAYATHHOTO W KOJUIEKTHBHOTO
0€e301acHOro MOBEICHUS B UPE3BBIUANHBIX CUTYaIINAX, YTPOKAIOIINX KU3HHU U 3[I0POBBIO JIIOIEH;

6. (dhopMmupoBaHrEe TO3HABATEIHPHOW W HWHPOPMAIIMOHHOW KYJIBTYPHl, B TOM YHCJIE Pa3BUTHE HABBIKOB CaAMOCTOSATCILHOW pabOTHI C YICOHBIMU
MOCOOMSIMH, KHUTaMH, TOCTYITHBIMU HHCTPYMEHTAMH U TEXHUYECKHMH CPEICTBAMH WH(OPMAITMOHHBIX TEXHOIOTHIA;

7. (hopMHpOBaHHE OCHOB SKOJOTMYECKOTO CO3HAHMS Ha OCHOBE INPWU3HAHUS IEHHOCTH XH3HM BO BCeX €€ TPOSBICHHUAX W HEOOXOJUMOCTH

OTBETCTBEHHOT'O, OEPEKHOTO OTHOIICHUS K OKPY’KaloIlel cpejie;



8. Pa3BUTUC T'OTOBHOCTU K PCHICHHUIO TBOPYECCKHUX 3aJad, YMCHHA HaXOIWUTH aICKBATHBIC CITOCOOBI TOBEJICHUS M B3aMMOICUCTBHS C napTae€pamMu BO
BpeMA yqe6H0ﬁ u BHey‘l€6HOI>’I ACATCIbHOCTH, CIIOCOOHOCTH OLICHHUBATH HpO6J'ICMHI:Ie CUTyallun U OIICPAaTUBHO NPHUHUMATH OTBCTCTBCHHLIC PCIICHHUA B PA3JIMYHBIX

MPOAYKTUBHBIX BUAAX AEATEIHHOCTH (yueOHas MOMCKOBO-UCCIIEeIOBATENbCKas, KITyOHas, MPOSKTHAS, KPYXKKOBAs H T. II. )

MeTtanpeaMeTHBIMHU PE3yJbTaTaAMH OCBOCHHSI OCHOBHOW 00pa30BaTENbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUsI SBISIFOTCS:

1. OBJIaJIEHHE HaBBIKAMH CaMOCTOSTEILHOIO IPUOOPETEHNS HOBBIX 3HAHUH, OpraHu3aluy y4eOHOH e TeIbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHUS;

2. YMEHHUE IUIAaHMPOBaTh IYTH JOCTIKEHHUS Lejiell Ha OCHOBE CaMOCTOSITENBHOIO AaHAlIW3a YCJIOBUH U CPEICTB MX JOCTU)KEHUS, BBLICIATH
JIbTEpHATUBHBIE CIIOCOOBI TOCTMXKEHUS LIeNT U BBIOMpaTh Hanbomnee 3pQeKTUBHBIN croco0, OCYIIECTBIATh TO3HABATENBHYIO Pe(DICKCHIO B OTHOLICHUN JEHCTBUMA
M0 PEUICHUIO YYeOHBIX U MO3HABATEILHBIX 3a1a4.

3. yMEHHUE MOHUMAaTh MpoOJeMy, CTaBUTh BOIPOCHI, BBIABUTATh THUIOTE3Y, AaBaTh ONpEAETICHUE MOHATUSIM, KIacCU(UIMPOBATh, CTPYKTYpUpPOBAThH
MaTepHa, MPOBOAUTH SKCIIEPUMEHTHI, apTYMEHTUPOBATh COOCTBEHHYIO MO3UIIHIO, JOPMYIUPOBATH BBIBOJBI U 3aKIIOUCHUS;

4. YMEHHE COOTHOCHUTH CBOM JICHCTBHS C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYLIECTBIATH KOHTPOJIb CBOEH AEATENBHOCTH B MPOILECCE JOCTHXKEHUS
pe3yibTaTa, ONpeAessITh CIOCOOB! JEHCTBUM B paMKaX MPeUIOKEHHBIX YCJIOBUH 1 TpeOOBaHNH, KOPPEKTUPOBATH CBOU JACUCTBHS B COOTBETCTBUH C M3MEHSIOMICHCS
CUTYyaLHel;

5. (dopMHpOBaHUE W Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTU MCIIOJNBb30BaHHUA MHCTPYMEHTOB M TEXHUYECKHX CPEICTB MH(OPMAIIMOHHBIX TEXHOJIOTHUH

(KOMHBIOTCpOB U TOpOorpaMMHOTIO O6€CH€‘-ICHI/I}I) KaKk HWHCTPYMCHTAJIbHO OCHOBLBI PAa3BUTHUSA KOMMYHUKATHUBHBIX W IMO3HABATCIBHBIX YHHUBCPCAJIBHBIX y‘-Ie6HI>IX

JICHCTBHIA;
6. YMEHHE CO37aBaTh, IPUMEHATH M TPEOOPa30BLIBATH 3HAKH U CUMBOJIBI, MOJCIIH M CXEMBI JIJISl PEIICHUS YU4eOHBIX U MIO3HABATEIbHBIX 33/1a4;
7. YMEHHE U3BJICKaTh MHOOPMAIIMIO U3 Pa3IUYHBIX HCTOUHUKOB (BKIIIOYAs CPEICTBA MacCOBOW MH(pOPMAIIMK, KOMIIAKT-IUCKH y4eOHOr0 Ha3HAYCHHUS,

pecypcol MlHTEpHETa), CBOOOIHO IMOJB30BAThCS CIPABOYHON JINTEPATYpOM, B TOM YHCJIE M HA 3JIEKTPOHHBIX HOCHTEIAX, COOIIOAaTh HOPMBI MH(POPMAIIMOHHON
M30UpaTEIHbHOCTH, ITHKH;

8. YMCHHE Ha MPaKTUKE I0JIb30BATHCS OCHOBHBIMU JIOTMUCCKHMHU IIPHEMaMH, METOJaMU HAOJIIOJICHUS, MOCIUPOBAHUS, OOBSICHEHUS, DPEIICHHS
po0JIeM, IPOTHO3UPOBAHUS U JP.;

9. YMEHHE OpPraHM30BBIBATH CBOIO KM3Hb B COOTBETCTBHH C IPEIACTABICHUSAMH O 370POBOM 00pa3e KH3HH, MpaBaxX M OO0SI3aHHOCTAX IpakJaHUHa,

IOCHHOCTAX 6I>ITI/I}I, KYJBTYPbI U COLITUAJIBHOT'O BSaHMOHCﬁCTBHH;



10. YMCHHE BBINIOJIHATH ITO3HABATCIIBHBIC U IIPAKTUYCCKUEC 3aJaHus, B TOM YHCJIC IIPOCKTHBIC,

11. YMCHUC CaMOCTOSATCIIBHO W ApTyYMCHTHUPOBAHHO OLICHUBATL CBOU ):[eﬁCTBHSI n I[CfICTBI/IH OIHOKJIACCHHUKOB, COACPKATCIBHO 000CHOBBIBAs
MPpaBUIBHOCTb UJIN OIIMOOYHOCTE pe3yibTaTta u crocoba I[eflCTBPISI, aJICKBAaTHO OLICHMWBATH O6’I)CKTI/IBHYIO TPYAHOCTH KaK MCpPY (baKTI/I‘-IeCKOFO WJIK OpeaArnojIaracMmoro
pacxoaa peCypCOB Ha PCIICHUC 3aJa4l, a TAKIKC CBOU BO3MOXKXHOCTU B JOCTUIKCHUH LCJIN onpeﬂeneHHoﬁ CJIOKHOCTH,

12. YMCHUC pa6OTaTL B rpymmie — 3(1)(1)6KTI/IBHO COTpyAHNYATh U BBaHMOHCﬁCTBOBaTB Ha OCHOBC KOOpAUHAIIUN PA3JIAYHBIX HOBI/II_II/Iﬁ npu BI:Ipa6OTKC
06mer0 peuicHus B COBMECTHOM ACATCIIBHOCTH, CIIyHIAaTh IMapTHEPA, (bOpMyanOBaTB U aprymcHTUPOBATb CBOC MHCHUEC, KOPPCKTHO OTCTAMBATh CBOIO MO3UIUIO U
KOOPAWHUPOBATH €€ C MMO3UIIHUU MTAPTHEPOB, B TOM YUCJIC B CUTyallUU CTOJKHOBCHUSA MHTCPECCOB; MMPOAYKTHBHO pa3pClIaTh KOH(l)J'II/IKTBI Ha OCHOBC y4€Ta UHTCPCCOB

Y TIO3UIHI BCEX €0 yYaCTHUKOB, TIOUCKA U OIEHKH ATbTEPHATHBHBIX CITIOCOOOB pa3pelieH s KOHPIUKTOB.
I[pexmeTHbiMu pe3yabTaTamu ocBoeHrss OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO O0IIIEr0o 00pa30oBaHUs SIBISIOTCS:

1. (hopMHpoBaHHE TIEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX MPEJCTABICHUH O BEIECTBaX, MX TMPEBPALICHUAX M TMPAKTUIECKOM IPHUMEHEHUH;
OBIIAJICHHE MOHATUHHBIM allapaTOM U CHMBOJIMYECKUM SI3BIKOM XHMHU;

2. OCO3HaHUE OOBCKTHUBHO 3HAYMMOCTH OCHOB XUMHUECKON HAyKM Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHHS, XUMHYCCKHX MPEBpaIICHUN
OpPraHMYECKUX U HEOPTaHWYECKUX BEHIECTB KaK OCHOBHI MHOTHX SIBJICHUH XMBOW W HEXKHBOW MPUPOBI; YTIAyOJIIEHUE NPEICTABICHUN O MaTepUAIBHOM CIUHCTBE
MUPa;

3. OBII4JICHHEC OCHOBAMH XWMHYECKON T'PAaMOTHOCTHU: CIIOCOOHOCTHIO aHAIM3MPOBATH M OOBEKTHBHO OICHUBATH JKU3HCHHBIC CUTYAIlUH, CBS3aHHEIC C
XMMHEH, HaBBIKaMH 0€301acHOTO OOpaIeHHs C BEIIeCTBAMH, HCIIONB3YEMBIMU B ITOBCEIHEBHON JKM3HM; YMEHHEM aHAIM3HPOBATh W IIAHUPOBATH SKOJIOTHYECKU
0e3omacHoOe MOBEIEHUE B LIEJSIX COEPEKEHNUS 3J0OPOBhSI U OKPY>KAIOIIEH CPEebl;

4. (hopMHpOBaHNE YMEHHWIH yCTAHABIMBATH CBSI3M MEXIy pealbHO HAOIIOJAEMBIMH XWMHUYECKHMH SIBICHUSMH U TPOIECCaMHt, MPOUCXOISAIINMH B
MHUKPOMHUpPE, O0BSICHATh MPUIMHBI MHOTOOOPAa3Hs BEIECTB, 3aBUCHMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHUSI, a TaKXKe 3aBUCUMOCTh PUMEHEHUSI BEIIECTB OT HX
CBOMCTB;

5. MPHOOPETEHHSI OTIBITA MCIIOIB30BAHUS PA3IMYHBIX METOJOB U3yUeHUs BEIIECTB; HAOIIOACHUS 32 UX MPEBPAIEHUSIMI IPH MPOBEIEHUHN HECIOKHBIX
XUMUYIECKUX IKCIIEPUMEHTOB C UCIIOJIE30BAHUEM JIA00PATOPHOTO 000PYAOBAHUS U PHOOPOB;

6. YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIH MPH OTPABIEHHSIX, 0KOTaX M IPYTHX TpaBMaX, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;



7. OBJIaJICHUE IpHeMaMu paboThl ¢ HH(OpMaIMel XMMUYECKOTO COJIepKaHMs, PEICTaBICHHOI B pa3Ho (opMe (B BHIE TEKCTa, (popMyI, rpauKoB,
TaOJMYHBIX JAHHBIX, CXeM, (hoTorpaduii u ap.)
8. CO3JIaHHEe OCHOBBHI [T (HOPMHUPOBAHUS MHTEPECA K PACIIMPEHUIO U YITYOJICHHIO XUMUYECKUX 3HAHUH 1 BBIOOpa XMMUU KaK IpOQHIBHOTO MpeaMeTa

IIpH [IEPEX0/Ie Ha CTYIEHb CpeaHero (IOIHOro) 00Iero oopa3oBaHus, a B AajibHEHIIIEM U B KauecTBe cheprl CBOE MPO(ECCHOHATBHOMN ICATSILHOCTH;

TEMATHYECKOE IIVTAHUPOBAHMUE

8 KVIACC
KouunyecTBO 4acoB JJIeKTPOHHbBIE
Ne n/nt HaunmeHoBaHMe pa3aeioB K I (uudpossbie)
B U TeM NPOrpaMMbl Beero OHTPOJIE pakTiiec o0pa3oBaTe/bHbIE

Hble padoThl | KHe paGoThI pecypebl eseBble NPUOPUTETHI BOCUTAHUS

Paszgea 1. [lepBoHayanbHble XUMHYECKHE MOHATHSA

Xumusi — BaxkHast 00J1aCTh EuGanorexa dopmMupoBaHue MOJIOKHUTENBHOTO
€CTECTBO3HAHUS U OTHONIICHUS K 3HAaHUSAM 1O XHUMHU
1.1 o 5 0 2 IIOK https://m.edsoo.ru . ’
MPaKTHYECKOU 1714183 7c MIPUMCHCHHE 3THX 3HAHUU B
JeSTeIbHOCTH YeJIOBEKa B MPAKTUIECKON KU3HU YETIOBEKa.
Bocnuranwue aKKypaTHOCTH,
MOCJIEIOBATEILHOCTH M OCO3HAHHOCTH
Bu6mioreka B IIPAKTUYECKOU U HCCIIEN0BATEIbCKOU
BemecTBa 1 xumMmmuueckue abore, Ipu paboTe C
12| o 15 1 0 1IOK hitps:/m.edsoo.ru ﬁamq’H LanpBemeCTBaMn
/7f41837¢ '

Hayuutbcst mpoBOaUTH
PA3JINIHBICPCAKIIUN U YMETh UX
JI€MOHCTPHUPOBATh

Hroro no paszneny 20




Pazgen 2. BaxHeiinue npeacTaBuTe 1M HEOPraHMYeCKMX BelleCTB

Bos KHCIODo bubnmoreka HayuuTtbess  cocTaBisTh (bopMyJTBI
2.1 HOHI:I}"IF);e o6 OKS I/IHZ'lX 6 0 LIOK https://m.edsoo.ru |oxcumos.
8 /7£41837¢
Bonopon TloHsTre o bubnuorexa [ToMo1b B pa3BUTUH MTO3HABATEIbHBIX
2.2 AOPOJL. 8 0 [HOK https://m.edsoo.ru (MHTEpPECOB yUaIIHXCS.
KHCIIOTaX M COJSIX
/7f41837¢
Eubmoreka XWMUYECKUE BEIIEeCTBA B HAIIEM JIOME,
Bopna. Pacteopsl. 1o e
23 , it TBOPBI HATU 5 1 [IOK https://m.edsoo.ru O3HaKOMJICHUE y4daiuxcs C
00 OCHOBAHMAX /7f41837¢ Pa3IMYHBIMHU PacTBOpPaMH, UX 3HAYCHHE
JUIS YeJloBeKa.
OCHOBHBIE KJIACCHI BH6HI/IOTeKa O6yquI/Ie YUYCHHUKA CTABUTH IICPC
2.4 HEOPTaHHYECKUX 11 1 1OK https://m.edsoo.ru |C0O0# LeNb i T0CTHTaTh ¢&
COEMHEHU I /7f41837¢ npu paboTe ¢ Pa3IUYHBIMU KJlacCaMu
BEIICCTB.
Hroro no pazneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguveckas cucrema xumunueckux 3jaeMeHToB /I. U. MenneneeBa. CTpoenne aToM0OB. XHMHYECKasI

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE pPeaKkuuu

[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema
3.1 XUMHYECKHUX dJIeMeHTOB /1. 7 0
N. MenpneneeBa. CTpoenue
aToma

Bbubnuoreka
IHOK https://m.edsoo.ru
[7f41837¢

[ToaroroBka Kk TBOPUECKOMY BEUEDPY,
nocpsnieHHoMy 190- netuto

CO JHS poxaeHus JIMutpust
HNBanoBuua MeHnperneena.

3aKOH XUMUYECKOI TapMOHHH -
nondopka MaTepaia,

KOTOPBIM paccka3biBaeT 06 HCTOPUU




OTKPbITHUA HepI/IO,Z[I/I‘{eCKOFO 3dKOHa,

CBA3H CO CTPOEHHEM aTOMa U
IepCrneKTUBaMH OTKPbITHUA

HOBBIX 3JIEMEHTOB, C 3dKOHaMHU
AWAJIEKTUKH.

XUMHYEeCKast CBA3b.

OOyuenue BrnaseHuIo HHPpopManuei u
YMEHHIO €0 TTO0JIb30BaThCSL.
VYoexaeHue yqamuxcsi B Hay4Hoi,

OKHCIUTENBHO- Bubnmorexa NPaKTHYECKOM, KMU3HEHHOM,
32 8 1 0 IIOK https://m.edsoo.ru o
BOCCTAHOBHTEILHELE 714183 npohecCHOHANBEHOM 3HAYUMOCTH TOTO
7 7c
peakuuy L3105 7C WJIM HHOTO KOHKPETHOTO 3aKOHA,
SIBIIGHUSI, OTKPBITHSI, U300pETEHUSI.
[TomonTs B pa3BUTHH ITO3HABATEIBHBIX
WHTEPECOB yJaIlnuXCsl.
Hroro no pazneny 15
[IpuMeHsTh ecTeCTBEHHO- HayYHbIE
bubnmoreka METO/IbI IO3HAHUS (B TOM YHCIIE
PeszepBHOE Bpemst 3 IHOK https://m.edsoo.ru |(HabGmroneHue, MOACIUPOBAHUE,
/7f41837¢ HKCHEPUMEHT U OCHOBHBIE OTlepaluu
MBICITUTEIILHON 1€ATEIHbHOCTH)
OBILIEE KOJIMYECTBO YACOB 63 4 5

I10 ITPOIT'PAMME

KanennapHo- TeMaTH4ecKoe NJIAHUPOBAHHE

8 KJIACC

Ne n/m

Tema ypoka

KoanuecTBO 4acoB

DJIeKTpPOHHBIe NN (ppoBbIE

Beero KonTtposbHbie

IIpakTuyeckue

o0pa3oBaTejbHbIe pecypChl




padoThI

padoThI

[Ipenmer xumuu. Poias XMMUH B )KU3HU
yeJioBeka. Tena 1 BellecTna

bubnuorexa
ILHOK https://m.edsoo.ru/ff0d210c¢

ITonsrue o METOJaX IMO3HAaHUA B XUMHHU

Bbubanoreka
POIII https://resh.edu.ru

bubnuorexa
IIOK https://m.edsoo.ru/ff0d227¢

[TpakTnueckas padota Ne 1 «I[IpaBuiia paboThl
B JIa0OpaTOpUU U MPUEMBI 0OpaIIeHUS C
71a00paTOPHBIM 000PYIOBAHUEM))

bubnuorexa
IIOK https://m.edsoo.ru/ff0d23dc

Yucrele BemecTsa 1 cmecu. CiocoObl
pazzaeneHus cMecen

bubnuorexa
IIOK https://m.edsoo.ru/ff0d26¢ca

[IpakTuueckas padora Ne 2 «Pa3nenenue
cMecel (Ha mpuMepe OYMCTKH TOBAPEHHOMN
COJIN)»

bubnuoreka
IHOK https://m.edsoo.ru/ff0d28c8

Buneoypok: http://school-
collection.edu.ru/

ATOMBI U MOJIEKYJIBI

bubnuoreka
PO https://resh.edu.ru

bubnuorexa
IIOK https://m.edsoo.ru/ff0d2a6¢

XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHNYCCKHUX DJIEMCHTOB

bubnuorexa
IHOK https://m.edsoo.ru/ff0d2be8

HpOCTBIe " CJIOXKHBIC BEIICCTBA

bubnuorexa
IIOK https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d28c8

bubanoreka

Brrancnenms KOJIMYECTBA, MAaCChl BCIIIECTBA

? ATOMHO-MOJICKYAPHOE YHCHHE LIOK https://m.edsoo.ru/ff0d2d50
bubnmoreka
10 Xumuueckas hopmysa. BamreHTHOCTh aTOMOB
XHMHUECKHX 3IeMEHTOR Buneoypoxk: http://school-
collection.edu.ru/
Bbubnuoreka
1 OTHocuTeNnbHas aTOMHAs Macca. POIIT https://resh.edu.ru
OTtHocuTeIbHAs MOJIEKYJISIpHAs Macca Bubioreka
ILHOK https://m.edsoo.ru/ff0d323c¢
12 MaccoBas g0t XUMHYECKOT'0 3JIeMEHTA B Bubnmoreka
COEIMHEHUN IIOK https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemecTsa. Moabs. MonsipHas bubnuorteka
Macca IIOK https://m.edsoo.ru/ff0d5230
bubnmoreka
14 dusnyeckre U XMMUYECKHE SBIICHHS. IIOK https://m.edsoo.ru/ff0d37fa
XUMUYEeCKas peaKius Bupeoypoxk: http://school-
collection.edu.ru/
15 [Ipu3Haku 1 yCiI0BUs IPOTEKAHUS bubnuoteka
XUMUYECKHUX PEaKIIUi IIOK https://m.edsoo.ru/ff0d3al6
bubnmoreka
16 3aKOH COXPaHEHHMS MACCHI BELIECTB. POII https:/resh.edu.ru
XHUMHUUYECKUE YPaBHEHUS Bubmnoreka
ILHOK https://m.edsoo.ru/ff0d3b88
17

Bbubanoreka



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d37fa

M0 YPAaBHEHUSIM XUMHUYECKHUX PEeaKIUil

IIOK https://m.edsoo.ru/ff0d5708

Krnaccudukanust XMMHUYEeCKHX PEeaKIIHid

bubnuoreka

18 (coemuHeHuUs, pa3IoKEeHHS, 3aMEIICHUS, ITOK https://m.edsoo.ru/ff0d3£34
oOMeHa) DS . )
o bubnuorexa
M. B. JlomoHOCOB — y4&HBIH- LOK https://m.edsoo.ru/ff0d40c4
19 sHIMKIoNeauCcT. O600IIeHe U
CHCTeMAaTU3alNs 3HAHUH Bpﬁleo_}’POKa_pih“ }/ /school-
collection.edu.ru.
20 KonTtponbnas pabora Nel mo teme «BerectBa bubnuorexa
U XUMHYECKUE PEAKIII» LIOK https://m.edsoo.ru/ff0d4290
bubnuorexa
21 Kucnopon — aneMeHT ¥ mpocToe BEMIECTBO.
O30H bubnuorexa
IIOK https://m.edsoo.ru/ff0d448e
®duU3N4eCcKue U XUMUYECKUE CBOMCTBA BuGmioreka
22 KHCJIOPO/ia (peaKIuu OKUCIICHUS, TOPCHUE). ITOK https://m.edsoo.ru/ff0d4614
TTousitre 00 okcumax — *
Crioco0bI MOTy4YeHHST KUCIIOPO/Ia B EubmoTexa
23 1a00paTOPUN U TPOMBIIICHHOCTH. ITOK https://m.edsoo.ru/f0d497a
[Ipumenenue kuciopoaa — ]
5 3 bubnuorexa
TemnoBoit 3 PexT XuMUIeCKOr peakinm, LOK https://m.edsoo.ru/ff0d4790
24 MOHATHE O TEPMOXUMHYECKOM YPaBHCHUH,
9K30- M SHJOTEPMHUUECKHUX PEaKIIHIX Bl’ﬁleo}’POKahtt ;/ /school-
collection.edu.ru.
25 TormmBo (HedTh, yroias U METaH).

3arps3HeHHE BO3/1yXa, CIOCOObI €ro

bubnuoreka



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4790

MPEIOTBPALCHUS

IIOK https://m.edsoo.ru/ff0d4c4a

[IpakTuueckas padora Ne 3 o reme

bubnuoreka

26 «loxyuenne u CoénpaHHe fenopons, [HOK https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTBY
27 Boaopon — 31meMeHT 1 IPoCToe BEMIECTRO. Bubnmoreka
Haxosxnenue B mpupoje IHOK https://m.edsoo.ru/ff0d4dd0
28 dusnyeckre U XUMUYECKHAE CBOMCTBA bubanoreka
Bostopoza. [Ipumenenue Bogopoaa LIOK https://m.edsoo.ru/ff0d4dd0
bubanoreka
POIII https://resh.edu.ru
29 ITougaTHE 0 KUCIIOTAaX U COJIIX
bubnuoreka
IIOK https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOJOPOia B bubnmoreka
nabopaTopuu ILHOK https://m.edsoo.ru/ff0d4dd0
bubanoreka
IIpakruyeckas pabora Ne 4 o Teme LTOK https://m.edsoo.ru/ff0d4£42
31 «[lomydenne u coOupaHue BoI0po/Ia,
collection.edu.ru/
32 MoasapHsblil 006EM Ta30B. 3aK0H ABOrajapo Bubmiorexa
p ’ AP IIOK https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0béMa, KOJIMYSCTBA BEIISCTBA
33 rasa o ero U3BeCTHOMY KOJINYECTB Bubmiorexa
HOMY M IHOK https://m.edsoo.ru/ff0d55a0
BEIIECTBA U 00BEMY
Brruncnenust 005EMOB ra3oB 10 YpaBHEHUIO bubnuoreka
34 peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX PO https://resh.edu.ru

OTHOIIEHUI Ta30B

Bbubanoreka



https://m.edsoo.ru/ff0d4f42

IIOK https://m.edsoo.ru/ff0d5708

bubnuorexa
IIOK https://m.edsoo.ru/ff0d587a

35 dusuyeckue 1 XUMUYECKHUE CBOMCTBA BOIbI
Buneoypok: http://school-
collection.edu.ru/
36 Cocras ocuoBanuii. [lousitue 00 bubnuoreka
UH/IMKaTOpax HOK https://m.edsoo.ru/ff0d59e2
37 | novcmmamnmte pactaops. Macbons xors BuGmorexa
Hl P PBL. g IIOK https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
Bubnmoreka
[IpakTudeckas padora Ne 5 mo Teme POIII https://resh.edu.ru
38 «[TpuroroBieHue pacTBOPOB C ONPEACIEHHON
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBA bubnnoreka
IIOK https://m.edsoo.ru/ff0d5eba
bubnuoreka
3 KoutposbHas paboTa Ne2 110 TeMe IIOK https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bogopon. Bona» Buneoypok: http://school-
collection.edu.ru/
40 Oxkcupsl: cocTaB, KacCU(UKAIINS, bubmnoreka
HOMEHKJIaTypa IHOK https://m.edsoo.ru/ff0d664e
bubnuoreka
[TonydyeHne 1 XuMHYECKHE CBOMCTBA PAIII https://resh.edu.ru
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJIOB bubanoreka
ILHOK https://m.edsoo.ru/ff0d664e
42

OcHoBaHUs: COCTaB, KJIacCHU(pUKAIIHS,

Bbubanoreka



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa

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

[Tonydyenue u XuMHYECKHE CBOMCTBA

bubnuoreka

43 OCHOBaHHUI IIOK https://m.edsoo.ru/ff0d67ca
bubnmoreka
14 KHCIOTHI: coCTaB, KilaccnpuKamus, IHOK https://m.edsoo.ru/ff0dfee2
HOMCHKJIATypa Buneoypoxk: http://school-
collection.edu.ru/
45 IlonydyeHune u XMUMHUYECKHE CBOMCTBA KHCIIOT bubmorexa
¥ LIOK https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnuorexa
MOJTyYeHUs, XUMUYECKUE CBOWCTBA LOK https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Pemenue
AKCIICPUMEHTAJIbHBIX 3a7a4 110 TEME bubmorexa
47 p A POII https://resh.edu.ru
«OCHOBHBIE KJIACChI HEOPTaHUIECKHX
COCTUHEHMIN» bubnmoreka
LOK https://m.edsoo.ru/00ad9b7¢c
48 I'eneTndeckas cBA3b MEXKYy KJIacCaMHu bubnuorteka
HEOPTaHWYECKUX COCTMHCHHI ILIOK https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATHU3AIMS 3HAHUI Bubmiorexa
IHOK https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne 3 mo teme
50 «OCHOBHBIC KIIACCHI HCOPraHMICCKUX bubmmorexa
P LHOK https://m.edsoo.ru/00ad9ela
BEILIECTBY
51 [MepBbie MOMBITKH KIaCCHPUKATUH bubmiorexa

XUMHYECKHX 31eMeHTOB. [loHsTHE O rpymnmnax

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



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9ffa

CXOAHBIX 5JICMCHTOB

Buneoypok: http://school-
collection.edu.ru/

[lepuoanueckuii 3akoH u [lepronnueckas

52 cucTeMa XMMHYECKUX 31eMeHTOB J[. 1 bubmmorexa
T LOK https://m.edsoo.ru/00ada52c
Meuneneena
bubnuorexa
POII https://resh.edu.ru
53 [Tepuoapl, rpynmbl, HOATPYIIIBI
bubmuorexa
IHOK https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnmoreka
N3oTomsr ILIOK https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB
55 aneMmeHTOB lleproanyeckoit cucrems J[. 1 bubamotexa
pHoA T IIOK https://m.edsoo.ru/00ada6bc
Meuneneena
XapakTepucTuKka XUMHYECKOTO dJIEMEHTA 110
56 ero noJyioxeHuto B [lepronnueckoit cucreme bubamotexa
PHOA ILIOK https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
bubnuorexa
3nauenue [lepnoanyeckoro 3akoHa I IHOK https://m.edsoo.ru/00ada96e
57 pa3BuTus HayKu U npaktuku. 1. 1.
MeHnpeneeB - y4EHBIN, IIEaror ¥ rpak 1aHiH Buneoypox: http://school-
collection.edu.ru/
bubnuorexa
58 DJIEKTPOOTPULIATENBHOCTH ATOMOB POIIT https://resh.edu.ru
XUMHUYECKHX IJICMECHTOB BubinoTeka
IIOK https://m.edsoo.ru/00adaab8
59 HMonHas xumuyeckas CBSI3b

Bbubanoreka



https://m.edsoo.ru/00ada96e

IHOK https://m.edsoo.ru/00adac34

60 KoBanenTHas moispHas XuMH4eCcKas CBSI3b 1 bubmorexa
p IIOK https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HENOIApHAS XUMUYCCKAs CBI3b 1 bubmorexa
P LHOK https://m.edsoo.ru/00adaab9
bubmnoreka
IIOK https://m.edsoo.ru/00adae28
62 CreneHp OKUCICHUS 1
Buneoypox: http://school-
collection.edu.ru/
63 OKHCIUTEIBHO-BOCCTAaHOBUTEIIBHBIC PEAKIIUH 1 bubmorexa
peaKtt LOK https://m.edsoo.ru/00adb076
bubnmoreka
POIII https://resh.edu.ru
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1
bubmnoreka
IHOK https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue 1 bubnuorexa
aroMa. XMMUYECKas CBI3b» LOK https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O60011IcHIE 1 1 bubnuorexa
cHUCTeMaTu3alysl 3HAHUI LIOK https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001meHue u 1 bubnuorteka
cucTeMaru3anus 3HaHui ILIOK https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6001eHue 1 1 bubnuorteka

cUCcTeMaTH3alus 3HaHU!

IIOK https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoaudecTBO yacoB
HaumMmenoBanue
Ne P — daekTpoHHbIe (UU(pPOBHIE)
/o P Kontpoasusi | TIpakThueckn | o6pazoBaTesbbie pecypebt eseBble NPUOPUTETHI BOCHUTAHUS
MPOrpamMmbl Bcero
e padoThbI e padoThI
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUun
®opMUpOBaHHE YMEHUN MPOTHO3UPOBATH
[ToBTOpeHue u CBOMCTBA BEHUIECTB B 3aBUCUMOCTH OT UX
n1yOJIeHHe 3HaHUHI bubnmotexa cTpoeHns. BricTrpanBaTh pa3BEépHYTHIC
11|y 5 1 OK https://m.edsoo.ru/7f41 P : P PASBEPHYTRIC
OCHOBHBIX Pa3/IeJioB 1636 MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Kypca 8 Kiracca B Ha nHpOopMaIio U3 yueOHUKA U
CIIPaBOYHBIX MaTEPHUAJIOB.
BeicTpauBarh pa3BEPHYTHIEC TUCEMEHHBIE
1 YCTHBIE OTBETEHI C OITOPOIT HA
OCHOBHBIE Bbubnnoreka Hqu)o MALIHIO H3 G6H§ -
1.2 | 3aKOHOMEpPHOCTH 4 0 OK https://m.edsoo.ru/7f41 p 1
. CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
XUMHYECKUX peaKIui a636 o . o
— MCIIOJIb30BATh M3YUYEHHBIN MOHITHIHBIN
amnmapar Kypca XuMUHU.
DNEKTPOIUTHYECKAS EuGImoTexa CrnenoBatb mpaBuiaM 0€30M1aCHOMN
HMCCOLIMALUSL. a0O0THI B JITAOOPATOPUU IPHU
1.3 |72 ran 8 1 1 LIOK https://m.edsoo.ru/7f41 P parop P
XUMHYECKUE PEAKIIUU B 1636 UCIIOJIb30BAHUH XUMUYECKON MOCY/IbI U
pacTBopax B 000opyIoBaHUs.
Uroro no pazgeny 17 2 1
Pa3gen 2. HemeTasibl M MX cOeTHHEHHS
2.1 O6mas 4 0 1 EubiImoTeKa Bocnuranue aKKypaTHOCTH,




XapaKTepuCTUKa
XUMUYECKHUX 3JIEMEHTOB
VIHA-rpynmsl.

IHOK https://m.edsoo.ru/7141

a636

HIOCJICZIOBATEIBHOCTH U OCO3HAHHOCTH
B NPaKTHYECKOW M HCCIEAOBATEIbCKOMN
pabote, rpu padboTte ¢

l'anorensr pa3IMYHbIMH BEIIECTBAMHU.
Obmas CrnenoBatpb mpaBuiaM 0€30M1aCHOM
XapaKTEePUCTUKA bubnuoteka paboThl B 1abopaTopuu Mpu

2.2 | XUMHAYECKHUX IJIIEMEHTOB 6 LOK https://m.edsoo.ru/7f41 |ucmonbp30BaHUH XUMUYECKON TTOCYIBI U
VIA-rpynmel. Cepa u eé€ a636 000opyIoBaHUs.
COCIMHEHUS
O6mas Bocnuranue aKKypaTHOCTH,
XapaKTEePUCTHKA TIOCJIEIOBATEIIBHOCTH U OCO3HAHHOCTH

XUMHUYCCKUX DJICMCHTOB

Bubanoreka

B IIPAKTUYECKOM M HCCIIEI0BATEIbCKOU

2.3 7 OK https://m.edsoo.ru/7f41
VA-rpynmsl. A30T, 563 6 2 pabote, ipu paboTe ¢
docdop u ux —— pa3IMYHBIMH BEIICCTBAMHU.
COCAUHCHMUS
O06mas OOBSCHATH CYIIHOCTh SKOJOTUUECKHUX
XapaKTEePUCTUKA EHbmoTexa po0JIeM, CBA3aHHBIX C HAXOXKIECHUEM
XAMHYECKHUX DJICMEHTOB JIEKHCJIOTO Ta3a B OKPYKaIOIIEH cpere.
2.4 8 LIOK https://m.edsoo.ru/7f41 yr Py HieH cpe
IVA-rpynnel. Yriepon 1636
U KPEMHUU U UX —
COCAUHCHMS
Hroro no pazneny 25

Pa3gen 3. MeTaJsIbl M UX COeTUHEHU S

OO01ue cBONCTBA
MCTAJIJIOB

3.1

bubnuoreka
IHOK https://m.edsoo.ru/7141

a636

OOyuenue BrnajeHuIo HHGpoOpMaruei u
YMEHHIO €10 TT0JIb30BaThCSL.
VY6exenue yqanmxcsi B Hay4YHOH,
NPaKTHYECKON 3HAYMMOCTH METAJIIOB B




KU3HU YEIIOBCKA.
CrnenoBatpb mpaBuiaM 0€30M1aCHOM
BaskHEHIINE METAIEL 1 bubnuoteka paboThl B 1abopaTopuu Mpu
3.2 16 1 2 HOK https://m.edsoo.ru/7f41 |ucCIOIB30BaHMH AKTUBHBIX METAJLJIOB M
UX COEIMHEHUs .
a636 UX COeOUHEHUN. YUacTBOBAaThL B
COBMECTHOH paboTe B mape WiIM rpyIie.
Uroro no pazgeny 20 1 2
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
B e
4.1 | maTepualbl B )KU3HA 3 0 0 [HOK https://m.edsoo.ru/7f41 M
BEIIECTB U MAaTEPHUAJIOB B JKU3HU
YyeJoBeKa a636
YeloBeKa
Uroro no pazgeny 3 0 0
bubnuoreka
PesepBHOE Bpems 3 HOK https://m.edsoo.ru/7f41
a636
OBIEE KOJIMYECTBO 63 4 7
YACOB I10 ITPOT'PAMME
KanennapHo- TemaTu4eckoe nNiiaHUpPOBaHUE
9 KJIACC
KouunyecTBo 4yacoB Jara JnexTpo ¢ PpoBbIe
T JIEKTPOHHBbIE UG POBBI
New/m | Tema ypoxa Bcero KonTpoiLubre HpakTuieckue H3ydeHusi | odpa3oBaTebHbIE pecypchl
padoThI padoThI
1 [Tepuonuueckuii 3aKOH. 1 Bbubanoreka

[lepuonnueckas cucrema

IHOK https://m.edsoo.ru/00adb59¢



https://m.edsoo.ru/00adb59e

XUMHYECKHX DJIEMEHTOB [l.
. MeuneneeBa

bubmanorexa POIII https://resh.edu.ru

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB
IIEPBBIX TPEX MEPUOJOB

bubnuoreka
IHOK https://m.edsoo.ru/00adb6b6

Buneoypok: http://school-
collection.edu.ru/

Knaccudukanms n
HOMEHKJIaTypa
HEOPTaHMYCCKUX BEIICCTB

bubnuoreka
ILIOK https://m.edsoo.ru/00adb7¢2

Bunnr XMuMHY€ECKO CBA3U U
TUTBI KPUCTATUTMYECKUX
pemETOK

bubnuorexa
IHOK https://m.edsoo.ru/00adbac6

Buneoypox: http://school-
collection.edu.ru/

KontponsHas padora Nel mo
teme «IloBTOpenue u
yriyOsieHre 3HaHuH
OCHOBHBIX Pa3JiesioB Kypca 8
KJ1acca

bubauorexa PO https://resh.edu.ru

Knaccudukamms
XUMUYECKHUX PEaKLUU 110
Pa3IUYHBIM PU3HAKAM

bubnuoreka
ILIOK https://m.edsoo.ru/00adbcb0

ITonsTHE O CKOpOCTH
XUMHYECKON PEaKIuu.
HOHHTI/IG O TOMOI'CHHBIX U
TEeTEPOTrCHHBIX PEAKIUSIX

bubnuorexa
IHOK https://m.edsoo.ru/00adbe9a

Buneoypox: http://school-
collection.edu.ru/

IToHsATHE O XMMHUECKOM
paBHOBecun. DakTopswl,
BIIUSIOIINE HA CKOPOCTh
XUMHYECKON PEaKIuu U
IIOJIOKCHUE XUMUYCCKOIO
paBHOBECHUSI

bubnuoreka
IHOK https://m.edsoo.ru/00adc28c
bubmuorexa POIII https://resh.edu.ru

OKUCIIUTENBHO-
BOCCTAaHOBUTEIILHEIE

bubnuoreka
IIOK https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

peakIn

Teopus 3nE€KTPOTUTUUECKON

bubnuorexa
IHOK https://m.edsoo.ru/00adcd68

10 ?ﬁ:g;gg?;iﬁ)g;;;gme " BI/I,Z[GO'ypOKZ http://school-
collection.edu.ru/
11 HNounble ypaBHEHUSA bubmnoreka
peakmuit IHOK https://m.edsoo.ru/00add448
XHUMHUECKHE CBOMCTBA
KHCJIOT U OCHOBAaHHUHU B bubmnoreka
12 CBETE MpeACTaBIeHUN 00 IOK https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON bubmuorexa POIII https://resh.edu.ru
JACCOLMAIIAN
XUMUYEeCKHEe CBOMCTBA
COJICH B CBETE
13 npeAcTaBICHUN 00 Bubmiorexa
o LOK https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKOM
JIACCOIAAIIN
14 [TonsiTue o ruaponn3e conen Bubmiorexa
IHOK https://m.edsoo.ru/00add9d4
15 O6o061ieHue U Bbubmnoreka
cUCTEMATH3aINA 3HaHUI IHOK https://m.edsoo.ru/00addd12
IIpakTHueckas Ta Ne 1.
16 «I?GHJCHI/IGCC pacora X bubmorexa
IHOK https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIBHBIX 3a7a9)»
Kontponbnas padota Ne2 o bubmnoreka
17 TeMe «DNEKTPOIUTHIECKas IHOK https://m.edsoo.ru/00addecO
NUCCOLMAINA. XUMHUUYECKHE Buneoypok: http://school-
peaKIMy B pacTBOpax» collection.edu.ru/
OO1as XxapaKTepHuCTHUKA
18 FaJII;II‘eHOBI.) XHMI:/IIIeCKHe bubmorexa
o ILHOK https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IPUMEPE XJI0pa
19 Xnoposogoposa. CossHas bubnmoreka



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00addec0

KHCIIOTa, XUMUYECKHUE
CBOKCTBA, ITOJIyYEHHE,
MIPUMEHEHUE

ILIOK https://m.edsoo.ru/00adel104

[TpakTuyeckas padora Ne 2
no teme «llomydyenue

bubanoreka

20 COJISTHOM KHMCIIOTBHI, LHOK https://m.edsoo.ru/00ade348
W3y4EeHHUE €€ CBOMCTBY»
Beruucnenus no bubnuorexa
1 YpaBHEHHUSM XUMHYECKUX OK https://m.edsoo.ru/00ade488
peaKIuii, eci OJHUH U3 Buneoypox: http://school-
pEeareHTOB J1aH B H30BITKE collection.edu.ru/
2 OO0mas XxapakTepuCcTHKa bubnmoreka
anemeHToB VIA-rpynmbl I{OK https://m.edsoo.ru/00ade64a
AnnoTponHsle
MoAN(UKAITIU CEPHI. Eubmoreka
23 Haxoncz[eﬂpie Cepbl M €e HOK https://m.edsoo.ru/00ade64a
COEIMHEHUI B IpUpPOJE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoziopoj, CTpoeHue, EuGanorexa
24 (bmia HOCKHE 1 XHMUHCCKHE ILIOK https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepol. CepHas
75 KHUCJIOTa, GU3HYECKUE U bubnuorexa
XHMHYECKHE CBOICTBA, LHOK https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMHUYECKUE PEAKLUH,
E;fiﬂﬁgggfs Znoco6a bubmmorexa
N IIOK https://m.edsoo.ru/00adec8a
26 MOJTYYEeHUS] CEPHOM

KHUCJIOThl. XUMHYECKOE
3arpsi3HEHUE OKPY KaIOIIei
CpeJibl COCIMHEHUSIMU CEPBI

Buneoypox: http://school-
collection.edu.ru/

27

Brruncnenune maccoBou

Bbubanoreka



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00adec8a

JIOJIA BBIXOJ1a TIPOTYKTa
peakiumn

IIOK https://m.edsoo.ru/00adec8a

OO6m1ast XxapakTeprucTUKa
3JIEMEHTOB VA-rpynisl.

bubanoreka

28 A30T, paclpOCTPAHCHHC B [HOK https://m.edsoo.ru/00adeea6
npupoje, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvYecKue u
29 XUMHUYECKHE CBOMCTBA bubmorexa
’ LIOK https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHUE
[TpakTrueckas pabora Ne 3
30 o teMe «llonydenue bubnuoteka
aMMUaKa, U3y4eHHE ero IHOK https://m.edsoo.ru/00adf180
CBOKWCTB»
A3oTHas KHucnoTa, eé€
31 ¢busnvecKre 1 XUMHYECKHE bubmmorexa
. IHOK https://m.edsoo.ru/00adf306
CBOHCTBA
Hcnons30BaHue HUTPATOB U
COJIEll aMMOHUS B Ka4eCTBE bubnnoreka
3 MUHEPAIbHBIX YI0OpEHHIA. ITOK https://m.edsoo.ru/00adf518
XUMHYECKOE 3arpsi3sHEHUE Buneoypok: http://school-
OKpY>KaloIen cpebl collection.edu.ru/
COCJIMHEHUSIMH a30Ta
dochop. Oxcun dpocdopa
33 (V) u pochopnas kucnora, bubnuorexa
¢busnvecKkre 1 XUMHUYECKHE LIOK https://m.edsoo.ru/00adf68a
CBOWCTBA, OJYYCHHE
Hcnonb3oBanue GochaToB B
Ka4ecTBE MUHEPATbHBIX
34 ynoOpeHuid. 3arpsizHeHne bubmmorexa
. IHOK https://m.edsoo.ru/00adfc20
MIPUPOTHOM CPEJIbI
dbocharamu
35 Yraepon, pacipocTpaHEHHE bubnmorexa



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

B npupojie, GU3nIecKue u
XMMHYECKHE CBOMCTBA

IIOK https://m.edsoo.ru/00adfd9c

Okcuppl yraeponaa, ux
¢busnvecKkre 1 XUMHUYECKHE

bubanoreka

36 CBOHCTBA. IKOOTHIECKHE LHOK https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)
37 VYroapHas KUCIIOTa U € bubmnoreka
COJTH IIOK https://m.edsoo.ru/00ae006¢c
IIpakTuueckas padota Ne 4
H(I)) TeMe "HonyzeHHe bubamotexa
IHOK https://m.edsoo.ru/00ae027¢
38 YIUICKHCIIOTO Tasa. Buneoypok: http://school-
KauecTBenHnas peakuus Ha ; ) ;
" collection.edu.ru/
KapOOHAT-HOH
[TepBOHaYaIbHBIC TOHATHUS
39 00 OpraHUYECKUX bubnmoreka
BeIeCTBax KakK O IIOK https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX yTIepoaa
40 Kpemuuii u ero coenuuenus Bubmiorexa
IOK https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
Pemenne Bbubmnoreka
41 AKCIICPUMEHTAIIbHBIX 3a7a4 ITOK https://m.edsoo.ru/00acObf2
o TeMe «Baxueime Buneoypok: http://school-
HEMETAJUIBI K UX collection.edu.ru/
COCIUHCHMS»
Kontponbnas padota Ne3 o
42 TeMe «BakHelime Bbubmnoreka
HEMETaJUTBl U UX IIOK https://m.edsoo.ru/00ae0e18
COCIUHCHMS»
OO6m1ast XxapaKTeprucTUKa bubnuorexa
43 XUMHYECKHUX DIIEMEHTOB — IHOK https://m.edsoo.ru/00ae103e

MeETaJUIOB. MeTayutndeckast

bubmanorexa POIII https://resh.edu.ru



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae103e

CBSI3b U METAJJINYECKas
KPUCTAJUIMYECKAs PEIIETKA.
DusnyecKkue CBONCTBA
METAJIJIOB

XHUMHUYECKHE CBOMCTBA
METAJLIOB.

bubnuoreka

44 DNEeKTPOXUMUICCKUN P IHOK https://m.edsoo.ru/00ael156
HaNpPsHKEHUN METAJIOB
OO6mmwme crmocoOb! MOTyYeHUS
MeTasioB. CIIIaBEI.
Beruucnenus no
45 YPaBHEHHUSIM XUMHUYECKIX bubamotexa
. IHOK https://m.edsoo.ru/00ael156
peaKkuii, eciiv OJMH U3
pEeareHToOB COACPKHUT
pUMeCcH
46 IlonsiTHe 0 KOppO3UHU bubnuoteka
METAIIJIOB IHOK https://m.edsoo.ru/00ael278
47 Illenoynbie METAIIBI bubmorexa
ILIOK https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U THIIPOKCH/IBI bubnuorexa
HATpUs U KU ITOK https://m.edsoo.ru/00ae14b2
JIOYHO3EMEIIbHBI
49 ﬁiiagnblojemibunﬁen bubmmorexa
N ILHOK https://m.edsoo.ru/00ael5e8
MarHui
50 Baxueiinie coefqMHEHN Bbubanoreka
KaJIbIIHs ILHOK https://m.edsoo.ru/00ael5e8
51 Obobmennue u . bubmuorexa POIII https://resh.edu.ru
CUCTEMaTH3aIUs 3SHAHUI
57 JKECTKOCTH BOIBI U CIIOCOOBI bubanoreka
e€ yCcTpaHeHus ITOK https://m.edsoo.ru/00ae1886
53 [TpakTrueckas pabota Ne 6 bubnuorexa

o teme "JKECTKOCTh BOIBI U

ILHOK https://m.edsoo.ru/00aelae8




METO/IbI €€ YyCTpaHEHUA"

54 AmoMuHHI bubmorexa
IIOK https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOICTBA bubnuoteka
OKCHJa ¥l THJIPOKCHUA IIOK https://m.edsoo.ru/00aelc64
Bbubmnoreka
>6 Keneso ILIOK https://m.edsoo.ru/00ae1d86
OKcuIbl, THAPOKCHIBLI U
57 coJu ?Ke}le?);[ I()II) u ieneza bubamorexa
(IIT) LOK https://m.edsoo.ru/00ae35e6
58 Obobmenne n N Bbubnuorexa POII https://resh.edu.ru
cucTeMaTu3alus 3HaHUH
[TpaxTrueckas padota Ne 7.
Pemenue
59 AKCIEPUMEHTAIBHBIX 3a]1a4 Bubmiorexa
o ILHOK https://m.edsoo.ru/00ae3de8
no TeMe «Baxkueiinime
METAJIIbl U UX COCIUHEHHUS
Breraucnenus 1o
YpaBHEHUSM XUMHYECKUX
peaKkuuii, €Ciii OJJUH U3
60 pEeareHTOB J1aH B U30BITKE bubanoreka
VI COJCPKHUT IPUMECH. LHOK https://m.edsoo.ru/00ael750
Brrancnenus maccoBoit
JIOJTU BBIXOJ1a IPOAYKTA
peaKIu
O6o061ieHue U
61 . bubmnorexa POIII https://resh.edu.ru
CHCTEMAaTH3alMsl 3HAHUH
KonTponpHas padora Ne4 mo
62 Teme «BaxHelmme bubmnorexa POIII https://resh.edu.ru
METAJLIbI U UX COCAUHCHHUSI
63 BemecTBa u maTepuaisl B bubnuorexa

HOBCEIHEBHOU KU3HU

IIOK https://m.edsoo.ru/00ae3{50




YeJI0BeKa
64 XUMHYECKOE 3arps3HEHUE | bubnuoteka
OKPY KaloIen CpeIbl ITOK https://m.edsoo.ru/00ae4270
Ponp xumuu B perieHun
9KOJIOTUYECKHUX MPOOTIEMBI. bubamotexa
65 Tpodecers «XHMuK- 1 IIOK https://m.edsoo.ru/00ae4270
P bubmuorexa POIII https://resh.edu.ru
9KOJIOT»
66 [Tpodeccus «XuMuk- 1 bubnuoteka
KOCMETOJIOTY IHOK https://m.edsoo.ru/00ae0d0a
bubnuorexa
67 Tpogeccus «Arpoxmuy ! ILIOK https://m.edsoo.ru/00adb33c
P BHBIN K.
68 o%gggmeﬁneygo 1 bubmiorexa
. LIOK https://m.edsoo.ru/00ad9cb2
CUCTEMaTH3aIUs SHAHUI

OBIIEE KOJJMYECTBO YACOB
I10 ITPOT'PAMME

68

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

Xumus. 8 kinacc/I"'abpuensu O.C., Octpoymon N.I'., Cnaakos C.A., AkuroHepHoe o6mectBo , 3narenbctBo «IIpocBermenue;
Xumus 8 kimace: yueonunk O.C.I'abpuensH.-3-e uz., nepepad.-M.: Jlpoda, 2014.
METOJINYECKHUE MATEPHUAJIbI JJISI YYUTEJIS

Tabpuenam, O. C. Xumusl. 8 kinacc: yueOHUK A1t o01ieo0pazoBarenbHbIx yupexaenuii O. C. 'abpuensn. -M.: JIpoda, 2007.

Cooprux MaTepHalioB o peanu3anui GeaepajTbHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHAapTa 001Iero o0pa3oBaHus B 001Ie00pa3oBaTEIbHBIX

yupexaeHusx Bonrorpanckoii o6mactu -Bonrorpaa: Yuurens, 2006.

Labpuensn, O. C. Xumusi. 8 Ki1acc: KOHTPOJIbHBIC U TTpoBepouHbie padoTel O. C. ['abupuensu u ap. - M.: [Ipoda, 2003.

T'abpuenan, O. C. Xumus. § knacc: pabouas Terpanp k yueOnuky O. C. I'abpuensna O. C. ['abpuensn, A. B. Smykoa. - M.: Ipoda, 2007.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru
lazera «Xumusi» 1 caifT it yuutens <« uay Ha ypok xumum» http://him.1september.ru.



https://m.edsoo.ru/00ae4270
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&source=editors&ust=1697366982881317&usg=AOvVaw0XxCkFbOwnNVRxGVdajOlG
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL

Enunas xomnekuus LIOP: TlpenmeTnas komnekius «Xumus» http://school-collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DnekTpoHHass OMOIMOTeKa YIeOHBIX MaTeprUaioB 0 XMMHUK Ha roptasie Chemnet



https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
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