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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHMUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUIN K pe3yJbTaraM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMbI OCHOBHOTO
oOmero oOpazoBanus, npeactaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE (enepanbHOM
paboueil mporpaMMbl BOCIIMTAHUSA U ¢ YYETOM KOHLIETLMH MPENOJaBaHMs YYEOHOro MpeaMeTa
«XuMus» B 00pa3oBaTesbHbIX opranu3anusx Poccuiickoit @enepanuu.

[IporpaMmMa mo xumuu Aa€T TPEACTABICHHE O LENIX, OOIIel cTparerud oOydeHus,
BOCIIUTAHHUS M Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH Y4YEOHOTO TpEAMETa, yCTAHABIUBACT
o0si3aTeNbHOE TIPEIMETHOE COJIEpKaHue, MPEeAyCMaTpUBaET paclpenesieHHe ero Mo Kiaccam U
CTPYKTYPHPOBaHHUE O pasjeiaaM U TEMaM IMPOrPaMMBbI IO XUMUU, ONPEAEIISIET KOJIMYECTBEHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTHUKU COJEPKAHUS, PEKOMEHAYEMYIO IOCJIEI0BaTEIbHOCTD
U3YYECHHS] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JIOTUKU Y4EOHOTO
nporecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaroIIMXCs, OMpeessieT BO3MOXKHOCTH TpEAMETa
I peanu3alvu  TpeOOBaHMII K pe3ylibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTebHOM
IpOrpamMMbl Ha YPOBHE OCHOBHOIO 00IIero 00pa3oBaHus, a TaKke TpeOOBaHUM K pe3ylbTraTaM
oOydeHHs] XMMHUHM Ha YPOBHE IleJIeld M3y4YeHHUs MpeAMEeTa U OCHOBHBIX BHJOB Y4€OHO-
MO3HABATEIBHOM E€ATEIbHOCTH 00YYaIOIIErocs 0 OCBOEHUIO YUEOHOTO COJEP KAHMSL.

3HaHWe XUMHH CIIY>KHT OCHOBOH 7151 (HOPMHPOBAHUS MHUPOBO33PEHHS O0YUAIOLIErocs, ero
NPEICTAaBICHU O MaTepualbHOM €IMHCTBE MHUpPA, BAXHYIO pPOJIb HUIPAOT (HOpPMHpPYEMbIE
XUMUEHN NPEICTaBICHNS O B3aMMOINPEBPALIEHUSAX S3HEPTUU U 00 HBOJIIOLIMH BEIIECTB B IPUPOJE,
0 MyTSAX peleHus MoO0albHbIX MPOOJEM YCTOMYHMBOIO Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U 3KOJIOTMYECKON O€30MaCHOCTH, MPOOIEM 3APABOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET peau3alii BO3MOKHOCTEHN JJI1 CaMOPa3BUTHS U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel U GYHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B (DOPMHUPOBAHKE MBIIIJIEHUS! U TBOPUYECKUX CHOCOOHOCTEN 00ydaronuxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOM  JeATEIbHOCTH, OJKCHEPUMEHTANbHBIX U
UCCJIEIOBAaTEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B TIOBCEJHEBHOMW JKHU3HM, TaK U B
npo¢eCCUOHAIBLHOU IeSITEIbHOCTH;

3HAKOMUT CO CHEeUU(PUKOW HAyYHOTO MBIIUICHHS, 3aKJIaJIbIBAET OCHOBBI LEJIOCTHOIO
B3MNISIa HAa €OUHCTBO MPUPOJALI M YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM JTaloM B
(GbOpMHUPOBaHUU €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00YUarOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAyYHBIM
3HAHMSIM, K TPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOrMYecKoe oOpazoBaHuE
0o0y4Jaronuxcs.

Jlanuble HampaBiieHUs B OOyYE€HUM XMMHH OO€CTeuuBaIOTCs Creuu(UKoN copepkaHus
y4eOHOro MpeaMera, KOTOPbIM SIBISETCS MEJaroru4eckyd aganTHUPOBAHHBIM OTPaXKEHUEM
0a30BOI1 HAYKU XMMHUH Ha OMPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro OOpa30BaHMS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIUMHCS CUCTEMBI NTEPBOHAYATIBHBIX MOHATUN XUMUU, OCHOB HEOPTAHUYECKON XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAUMMBIX MMOHATUNA OPraHUYECKON XUMHUH.

CrpykTypa coiepkKaHus MporpaMMbl MO0 XUMHUM c(HOpMHUpPOBAHA HA OCHOBE CHCTEMHOIO
nonaxona k €€ mzydeHuro. CoaepikaHue CKJIAAbIBAETCS M3 CUCTEMbl MOHATUH O XMMHUYECKOM
AJIEMEHTE W BEUIECTBE U CHUCTEMbl MOHATUM O XUMHUYECKOW peakuuu. O0e 3TU CUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO MPHUHIIMITY MOCIEIOBATEILHOTO Pa3BUTHs 3HAHMI HAa OCHOBE
TEOPETUUYECKUX MPEACTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHs KaK OCHOBBI BCErO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3axkona /. 1. Menzeneesa kak OCHOBHOTO 3aKOHA XUMMUH;

— YUY€HHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— IpeJICTaBICHUN 00 ANEKTPOIUTHUECKON JUCCOLMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJIYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJENIOBATEIbHO OT OAHOTO YPOBHS K JPYyromy,
BBINIOJIHAS (YHKIMU OOBSICHEHUS U NPOTHO3UPOBAHMSI CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEU
MPAKTUYECKOTO MPUMEHEHHUS U MOJIYYSHHS N3y4yaeMbIX BEIIECTB.

OcBoeHHe MPOrpamMMbl [0 XUMHH CIOCOOCTBYCT (OPMHPOBAHHIO IPEACTABICHUS O
XUMHUYECKOW COCTABJISIONIEH HAyYHOM KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOW MPHUPOJIBI,



LEHHOCTHOT'O OTHOILIEHHS K HAyYHOMY 3HAHUIO U METO/IaM IO3HaHMs B Hayke. M3ydyenne xumun
OPOUCXOAUT C TMPHUBICUCHUEM 3HAHUW U3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knaccb» 1 «Pu3nKa. 7 KIace.

[Tpu u3yyeHnn XUMUM TPOUCXOAUT (POPMHUPOBAHKME 3HAHUI OCHOB XUMUYECKON HAYKU KaK
001acT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIHHOCTH YEJIOBEKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOI KyJbTYphl. 3agada ydeOHOTo MpeAMETa COCTOUT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHUU — BaXXKHEHIIMX (DAKTOB, MOHATUM, 3aKOHOB M TEOPETHUYECKUX
NOJIOKEHUM, JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHYECKOIO XapaKTepa, s3blka HayKd, B
OpUOOLIEHUH K HAyYHbIM METOAAM MO3HAHUS IPU U3YYEHHH BEUIECTB U XMMUYECKUX PEAKLIHM,
B (OPMHUPOBAaHUU U Pa3BUTHM TO3HABATEIbHBIX YMEHMA M WX MPUMEHEHHUH B Y4eOHO-
N03HABATEIBHOM M YUEOHO-UCCIIEI0BATENBCKON IESITEIBHOCTH, OCBOCHHH MTPaBUi O€30I1aCHOIO
oOpailieHusi ¢ BeleCTBaMU B TOBCETHEBHOM JKU3HU.

[Ipy W3yyeHMM XUMUU Ha ypOBHE OCHOBHOIO OOLIEr0 0Opa3OBaHMs Ba)KHOE 3HAYCHHE
IpUOOpPENH TaKUE 1NN, KaK:

— (popMUpOBaHKME MHTEIEKTYaIbHO PA3BUTON JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY IPUHATHUIO PEIIEHUH, CIOCOOHOM aJanTUpOBaThCAd K
OBICTPO MEHSIOLIUMCS YCIIOBUSM >KU3HU;

— HamnpaBJIEHHOCTh OOy4YEHHS Ha CHUCTEMaTHYeCKoe MpuoOIIeHne OO0ydarluxcs K
CaMOCTOSITEJIbHOM ~ TNO3HABAaTEIbHOM  NIEATEHOCTH, HAy4YHbIM  METOJAaM  IIO3HAHMS,
(GOpPMUPYIOIIMM MOTHBALIMIO U Pa3BUTUE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBUM, CIOCOOCTBYIOIIMX HNPUOOPETEHUIO OOYYarOIIUMHUCS OIbITa
Pa3HOOOpa3HOW JEATETbHOCTH, MO3HAHUSA U CAMOIIO3HAHMS, KIFOUYEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIMI ), UMEIOIUX YHUBEPCAIBHOE 3HAYEHUE JIS PA3TUUHBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o0el GyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM
YHUCJI€ YMEHUW OOBSACHATh M OLEHUBATH SIBJICHUSI OKPYKAIOIIET0 MHUPA, WCIOJIb3Ys 3HAHUS U
OMbBIT, TOJYYEHHbIE MPU HU3YYEHUU XHMHHM, MPUMEHATh HMX NOpPH pPEIIeHHH MpolieM B
MTOBCETHEBHOM )KU3HU U TPYAOBOM AECATEIBbHOCTH;

— (GopMupoBaHHe y 00y4arouuxcsd T'yMaHUCTUYECKUX OTHOIICHHH, MOHUMAaHUs LIEHHOCTH
XUMUYECKUX 3HAHUM 1Ji1 BBIPAOOTKH SKOJOTMYECKH 11e1ecOo00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NIESITETBHOCTH B LEISAX COXPAHEHUS] CBOETO 3/I0POBbSI U OKPYXKAIOUIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHSI OOIIEUETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY MPOGUIISL U HAMPABICHHOCTH AalbHEUIIEro 00yUYeHHS.

OO1ee ynciIo YacoB, OTBEIEHHBIX JJI1 U3yYEHUsS XMMHUHU HAa YPOBHE OCHOBHOTO OOILEro
o0OpazoBaHus, coctanisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Helento), B 9 kinacce —
68 yacoB (2 Jaca B HE/ICIIO).



COAEPXAHUE OBYYEHUSA

8 KJIACC

IlepBoHaYaIbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMuM B XKW3HHA YeIOBEeKa. XMMHS B CUCTEME HaykK. Tema u
BeniecTsa. OU3NYECKUE CBOMCTBA BEIIECTB. ATrperarHoe cocTossHue BemecTB. [loHaTHe o
MeToJIaX Mo3HaHus B XuMuH. UucTeie BemecTBa 1 cMecu. CriocoObl pa3aesieHust CMeceH.

ATOMBI M MOJEKYJbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX DSJIEMEHTOB.
[IpocTeie U CHOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass Qgopmyna. BameHTHOCTP aTOMOB XHUMHYECKHX OJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiectB. OTHocuTelbHass aroMHas Macca. OTHocuTelbHas
MOJIEKYJISIpHAs Macca. MaccoBast 0JIsl XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KonmnuectBo BemectBa. Moinb. Moisipras macca. B3anMoOCBsS3b KOIMYECTBA, MACCHI U
Yyuca CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€Tel o opMysiaMm XUMUYECKUX COCTUHEHUIA.

OU3NYECKHE U XUMHUUYECKHUE SBICHUS. XUMHUYECKas peakuuss U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuUMHUUeckue YypaBHeHus. Krnaccudukanus XuMUYECKUX
peakiuii (CoeIMHEHHUs, Pa3JIOKEHHUS, 3aMEIIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOUN MOCYI0M, MpaBuwiiaMu pabOThl B J1a0OpaTropuu U mpueéMaMu
oOpaiiieHus ¢ J1abopaTOpHbIM O0OpPY/IOBaHUEM, U3YUYEHUE U ONKCaHuE (PU3UYECKUX CBOMCTB
00pa3o0B HEOPraHMYECKUX BEIIECTB, HaOMOAcHUE (pU3NUecKuX (TUIaBICHUE BOCKA, TasHUE
JbJa, paCTUPAHKUE caxapa B CTyINKe, KUIICHUE U KOHACHCAIIUS BOJIbI) U XUMHUYECKUX (TOpeHUE
CBEYH, IMPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICUCTBHME MeJIa C KHUCIOTOW) SIBICHUH,
HaOJIIOICHUE U OMMCAHKUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiil (pa3ioxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTHI C XJIOPHIOM Oapws, pasioxkenue ruapokcuma meau (1)
IIpU HarpeBaHUM, B3aMMOJICUCTBHE kKene3a ¢ pacTBopoM coiu meau (1), nsyuenue cnoco6on
pazzesieHusi CMecel: C TOMOIIbI0 MarHuTa, (PUiIsTpOBaHHE, BBIMTAPUBAHUE, IUCTUIUISAINUA,
xpomarorpadusi, TPOBEACHUE OYUCTKHM TIOBAPEHHOM COJIM, HAOIIONCHUE U OINHCaHUe
pe3yaAbTaTOB MPOBEACHHUS OIbITA, WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHUSI MAacChl, CO3JaHUE
MojIeJiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBUTe Il HEOPraHNYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xkuciopojga B TMpupoje, (Ppu3nueckue U XHUMHUYECKHE CBOMCTBa (peakiuu
ropenust). Oxcuabl. I[lpumenenue xkucimopoga. CrnocoObl TMOTYyYEHHS KUCIOpoda B
Ja00paTopuu U MPOMBIIUICHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — auioTpornHas
MoJU(UKaLUs KUCIOPOAA.

TermnoBoil 3PPexkT XUMHUYECKOW peaklrd, TEPMOXUMHUYECKHE YpaBHEHUS, HK30- U
SHJIOTEPMUYECKUE peakiuu. TOIJIMBO: Yrojib M METaH. 3arpsi3HEHHE BO31yXa, YCHIICHUE
napHUKOBOTO A (ekTa, pa3pyiieHne 030HOBOTO CJIOSL.

Bomopon — »smeMeHT M mpocToe BelecTBO. HaxokaeHue Bogopoja B IPUPOIE,
bu3nYecKre U XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MotydeHus. Kuciotel u conu.

MosnsipHblii 00bEM ra30B. Pacy€Thl M0 XUMUUECKUM YPABHEHUSIM.

dusnyeckue cBomcTBa Boabl. Boma kak pactBopurens. PactBopsl. HaceliieHHblE U
HEHACBIIIEHHbIE PAcTBOPHI. PacTBOpUMOCTH BEHIECTB B BojAe. MaccoBasi J0J1sl BEILIECTBA B
pacTBope. XUMUYECKHUE CBOMCTBA BOAbl. OCHOBaHUsA. Poib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B MpUPOAE. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOHBIX BO/I.

Knaccuduxaus Heopranumyeckux coenuHeHuid. Oxcuapl. Kiaccuduxanus OKCHIOB:
cosieoOpasyromue  (OCHOBHBIE, KHUCJIOTHBIE, aM@oTepHble) U  HecoJeoOpa3yroIue.
Homenknarypa okcumoB. Pu3MYecKMEe M XUMHUYECKHE CBOWCTBA OKCcUAOB. Ilomydenwue
OKCHU/JIOB.

OcHoBanusi. Knaccudukanuss OCHOBaHWM: IIETOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuil. OU3NYECKUE U XUMHUYECKHE CBOMCTBA OCHOBaHWM. [lomydenue
OCHOBAHUU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. usnyeckre 1 XuMU4YeCKHe
cBoiicTBa KUCIOT. Pan aktuBHoctu MmetaiuioB H. H. bekerosa. I1onyuenue Kucior.

Conu. Homenknarypa coneil. @u3nyeckrue U XuMHYECKHUE CBOMCTBA cosieil. [lonyuenue
COJIEH.



['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCTMHEHUIA.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpe/IeJICHUE COJIEpPKaHusl KUCIOpoa B BO3AyXe, MOIyYeHHE, COOUpaHue,
pacno3HaBaHWE W M3YYEHHE CBOWCTB KMCIOPOJA, HAOIIONEHHE B3aUMOACHCTBUS BELIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS M MPEKpAILCHUs TOPeHUs (TI0XkKapa), 03HAKOMIICHHE C
oOpa3laMi OKCHJIOB M OINHCAHHWE UX CBOICTB, IMONyuyeHHE, COOMpAHUE, PACMO3HABAHHUE U
U3ydeHHEe CBOMCTB Bopopoaa (TopeHue), B3ammMojencTBue Bomopoma ¢ okcuaom memu (1)
(BOBMOXKHO ~ HCTOJNB30BAaHWE  BUJEOMATepuasoB), HaOmIOAeHHE  00paslloB  BEIIECTB
KOJTMYECTBOM | MOJIb, WCCIIENOBaHWE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C Pa3TMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHHWE PACTBOPOB €  ONPEACIEHHOM MAacCOBOM  JOJEH
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBHE BOABI C METalIaMU (HaTpueM W KaJbLUEM)
(BO3MOYKHO HCIOJIb30BaHHE BHIEOMATEPUANIOB), MCCIEAOBAaHUE OOpa3llOB HEOPTaHHYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOMEHUE M3MEHEHUS! OKPAaCKHM MHIUKAaTOPOB B PAcTBOpAx
KUCJIOT W IIeJoueld, uzydyeHue B3aumojnenctBus okcuna meau (1) ¢ pactBopoM cepHoit
KHCJIOTBI, KHUCJOT C METajulaMH, PEeakUuidl HEUTpalu3aluu, IOJIYyYeHUE HEPACTBOPHUMBIX
OCHOBaHUM, BBITECHCHHE OJHOIO MeETaula JAPYIMM H3 pPacTBOpa CONHM, pPELICHUE
HKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxxHeliie Kiacchl HEOPraHUYECKUX COCTUHEHUI.

Iepuoauueckuit 3axkoH u Ilepuoauyeckas cucrema xumMudeckux djiemenros /. U.
MenpaeieeBa. Crpoenune aTOMOB. XumMuueckas CBSI3b. OxuciaureabHO-
BOCCTAHOBUTE/IbHbIE PEaKINH

[lepBble TMOMBITKM KIACCUPUKALMU XUMUYECKUX 3JieMeHTOB. l[loHsTne o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE W LIEJIOYHO3EMENbHBIE METaUIbl, T'aJIOT€Hbl, WHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPbIE 00Pa3yl0T aM(POTEPHBIE OKCUJIbI U TUAPOKCHUIBI.

[Tepnonnueckuit 3akoH. llepwomuueckass cucrema XumMuyeckux osnnemMeHTtoB J[. .
MenpeneeBa. Kopotkonepuoanas u anmuHHonepuoaHas (opmbsl Ileproanyueckoll cUCTEMBI
xumudeckux snemeHtoB JI. M. Mennpeneesa. Ilepuonsl u rpynmbel. PU3MYECKHN CMBICIT
MOPSJIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYMIIbI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W3orombel. Onektponsl. CTpoeHHE
ANEKTPOHHBIX 000704eK aroMoB MepBbiX 20 XuMHUYecKuX dyeMeHTOB Ilepuoaunueckoit
cuctemsl [[. 1. MenneneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10 €ro MOJOKEHUIO B
[Tepuognueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANIMYECKUX
Y HEMETaJUIMUYE€CKUX CBOMCTRB MO IpyInaM U Iepuoiam.

3nauyenue [lepuoguueckoro 3akoHa u Ilepronnyueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
IUISl pa3BUTHUS HAayku U npakTtuku. J1. 1. MenaeneeB — yu€HbIi U IpakKTaHUH.

Xumudeckass  cBsizb.  KoBaneHTHass — (mosisipHass U HEMOJISIpHAsi)  CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX AJIEMEHTOB. IOHHas CBA3b.

Crenenb okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecce
OKHUCJICHUS! U BOCCTAaHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuui IKcnepumenm:

U3y4YeHHe o0pa3lioB BEIECTB METAUIOB M HEMETAJUIOB, B3aUMOIECHCTBUE THAPOKCHIA
IIMHKA C pacTBOpPaMH KUCJIOT U LIEJI0YEH, IPOBEIECHUE OIBITOB, WILTIOCTPUPYIOMINX TPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENbHBIX PEAKIMUM (TOpEeHUE, PEaKIUU PAa3I0KEHHS], COSAUHEHUS).

Mesicnpeomemmnule ceazu

Peanuzanust MeXIpeAMETHBIX CBS3EH MPU M3YUEHUN XUMHH B 8 KJIACCE OCYIIECTRISIETCS
yepe3 MCIOJIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUM, TaK W TOHSTHUH,
SIBJISIFOLIUXCSI CHCTEMHBIMU JJ1s OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSTHSA: HAy4dHBbIM (akT, Turmore3a, TEOpHUs, 3aKOH,
aHaiu3, CHUHTE3, KJIacCU(pUKaluusg, NEPUOAUYHOCTb,  HAOMIOACHUE,  AKCIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHUE, MOJEIb, SIBJICHUE.

@usuka: marepusi, aroM, OdJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKUM 3apsiji, BEUIECTBO, TEJO, 00bEM, arperatHoe
COCTOSIHUE BEIIECTBA, ra3, GU3NUECKHUE BEIMYUHBI, €AUHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE371b1, ComHILE.

buonorus: dotocunTes, npixanue, ouocdepa.

[eorpadusi: armocepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOAbI, IMOJIE3HBIE
MCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.



9 KJIIACC

BemecTBo M XUMHMYECKasi peaKkus

[lepunonnueckunn 3akoH. llepuomnueckas cucrema xumuyeckux snemMeHTtoB J[. H.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XUMHUYECKUX
DIIEMEHTOB IEPBBIX TPEX IMEPUONOB, Kalvs, KaJblUs U UX COCAUHEHHU B COOTBETCTBUM C
IIOJIOKEHUEM DJIEMEHTOB B [leproguyeckon cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABl XHUMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHMOCTH CBOKCTB BEILIECTBA OT TUNA KPUCTAUINYECKOW PEIIETKHM M BHJIA XUMHYECKON
CBA3U.

Knaccudukamuss 1 HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB. XUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHWYECKUX COCAUHEHUN, TEHETUYECKAs
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKIX peakluil Mo pa3IndHbIM MPU3HAKaM (IO YKCITY U COCTaBY
YUaCTBYIOIIMX B PEAKIMUU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, MO U3MEHEHHUIO CTEIeHEH
OKHUCJICHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OpaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
DHIAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMHUUYECKUE YPABHEHNS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [lonsaTre 00 oOpaTUMBIX U HEOOPATHUMBIX
XUMUYECKHX peakuuax. [IoHsATHEe O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. Ilonsrhe o
karamnse. llonatne o xumMuueckoM paBHOBecHH. DakTOpbl, BIUSAIONIME HA CKOPOCTh
XUMHAYECKOU PEAKIINN U TOJI0KEHNE XMMHIECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, 3JIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTaHOBUTENBHOU peakuuu. COCTaBIECHNE YPAaBHEHUN OKHUCIHATEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIMil C UCTIONB30BAHUEM METO/IA IIEKTPOHHOTO OajaHca.

Teopus NEKTPOIUTHUECKON TUCCOUUALMHU. JIEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTtnoHsl,
aHMOHBI. MexaHu3M JUCCOLUMALMHN BEIIECTB C PA3IUMYHBIMU BUAAMU XHUMUYECKOW CBS3H.
Crenenb qucconuau. CuibHbIE U cIa0ble JIEKTPOJIUTHI.

Peakiiuun MoHHOTO OOMEHa. YCIIOBUS MPOTEKaHUS peakuii HOHHOTO OOMEHA, MOJIHBIE U
COKpAIlEHHbIE HOHHBIE YpaBHEHMS peakiuil. CBOMCTBAa KUCJIOT, OCHOBAHUM U COJIEH B CBETE
NPEICTaBICHU 00 ANIEKTPOIUTHYECKOW aucconuanuu. KauecTBeHHble peakuud Ha HOHBI.
[ToHsiTHE O TUAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISAIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHWMYECKHUX BELIECTB —
METAJIOB M HeMeTauioB (TpaduTa W anmasa), CIOXKHBIX BEHIECTB (XJOpHAA HATPHS),
UCCIIEJOBAaHNE 3aBUCHUMOCTH CKOPOCTHM XHMHYECKOM pPEAKIMU OT BO3JIECUCTBUSA Pa3IMYHBIX
(akToOpOB, HCCIEAOBAHKE IIEKTPOIPOBOHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALINU
KHCJIOT, IIeJIoued M cosied (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO MATEPHUAJIOB), MPOBEICHUE
OMBITOB, WITIOCTPUPYIOLIMX MPU3HAKH MPOTEKaHUS peakuii HOHHOTO oOMeHa (oOpa3oBaHue
OCajJika, BBIJEJICHUE Tra3a, 0O0pa30BaHME BOJbl), OMNBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENLHBIX Peaklii (TopeHue, peakliui pa3ioKeHusl, COeTUHEHNS),
pacro3HaBaHWE HEOPTAHWYECKUX BEIIECTB C IMOMOLIBIO KAaUYECTBEHHBIX PEAKLIHIA HAa WOHBI,
pELIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHHUS

OOmiast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
creneHn okucieHus. CtpoeHne U (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XUMHUYECKUE CBOMCTBAa Ha MpUMeEpE XJIopa (B3aMMOJEWUCTBHE C METalllaMH, HEMETaJlJIaMH,
niesnioyamu).  XsopoBogopon. CoinsiHasg KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOIY4YEHUE,
IpUMeHeHue. JleicTBue Xjopa MU XJIOPOBOAOPOAA HAa OpraHU3M 4esoBeka. Baxueniue
XJIOPUIbI U UX HAXOKICHUE B IPUPOJIE.

OOmas xapakrepuctuka sneMeHTOB VIA-rpynnel. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEeHU okucieHus. CTpoeHne U (PU3NYECKHUE CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJa U cepbl. AJUIOTPONHbIE MOIM(UKALNN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBOAOpOA, CTpOEHUE, (PU3UUECKUE U XUMHUYECKUE CBOMCTBA. OKCHIBI CEpbl Kak
PEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast kuciaora, pru3nueckrue 1 XMMUYECKHE CBOWCTBA
(oOmue kak HpeacTaBUTENs Kiacca KHUCIOT U crnenu@uueckue). XUMHUECKHE peakluu,
JeKale B OCHOBE MPOMBIIIJIEHHOIO Croco0a MOJy4YeHUs] CepHOM KHUCHIOThl. IIpumeHeHue
cepHol kucnoTbl. CoaM CEpHOM KHCIOThI, KayeCTBEHHas peakiusi Ha Cyinb(ar-HoH.
Haxoxnenue cepbl U €€ COCAMHEHUN B MPUPOAEC. XUMHUUYECKOE 3arpsi3HEHUE OKPYKArOUIEH



Cpelbl COEIMHEHHMSIMU Cepbl (KUCJIOTHBIE MJOXAM, 3arpsS3HEHUE BO3JyXa MU BOJOEMOB),
CHOCOOBI €ro MPeA0TBPAILICHUSI.

OOmas xapaktepucTuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTHM CTPOECHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHCICHUS. A30T, pacmpocTpaHeHHE B NpHUpoae, (U3NYECKHUE U
XUMHUeckre cBoiicTBa. KpyroBopor aszora B mnpupoie. AMMHAK, €ro (U3NYECKHUE H
XUMHUYECKHE CBOWCTBA, MOdydeHHEe M mpuMeHeHne. Conu aMMOHHS, MX (U3MUYECKHE U
XUMHUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakiys Ha HOHbI aMMOHMS. A30THas
KHCTIOTa, €€ MoiMydeHue, PU3nYecKue U XMMHUYECKHE CBOMCTBa (00IIMEe KakK MpeaCcTaBUTENs
KJlacca KUCIOT U crierududeckue). Vcnonps30Banne HUTPATOB U COJIEM aMMOHHS B KauyeCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpellbl COEIMHEHHUSIMU
azora (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBHI U BOAOEMOB). Docdop,
ayuorporiHeie  Momudukaruu  Gocdopa, GuznUecKkue W XUMHYECKHE CcBoMcTBa. OKCH
dochopa (V) u docdhopHas kuciaora, GU3NIECKHEC U XUMHUYCCKHUE CBOWCTBA, IMOIYYCHHE.
Hcnonp3zoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YIOOPEHHIA.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynmbsl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHMS. YITIEpO/, aNIOTPOIHbIE MOIU(DHUKAIINH, PACTIPOCTPAHEHUE
B mpupoje, (punyeckue U XUMHUYECKue cBoilicTBa. Ancop6Ouusa. KpyroBopor yriepona B
npupone. OKcuabl yriiepoja, ux pu3nyeckue U XUMUYECKUE CBOMCTBA, JACHCTBUE HA KUBBIE
OpraHu3Mbl, MMOJTYYEHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCUAOM
yrrepoza (1V), rumoresa 1o0anbHOTO MOTEIVICHHS KIMMaTa, TapHUKOBBIN 3(Q(dEKT. YrobHas
KHCJIOTa U €€ COJM, UX (PU3NYECKUEe U XUMUYECKHE CBOMCTBA, MOJYYEHUE U MPHUMEHEHHE.
KauecTBeHHas peakuus Ha KapOoHaT-uoHBL. Mcronb3oBaHue Kap6OHaTOB B OBITY, MEUIIMHE,
IPOMBIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHUA 00 OPraHMYECKUX BEIIECTBAX KaK O COECAUHEHUSIX YyIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETWUJIEH, 3TaHOJ, DIHUIEPHUH, YKCycHas kuciora). IIpuponHsie
VCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPHUPOIHBIN Ta3, HE(PTh), NPOAYKTHI UX NEpepadOTKU
(OeH3uH), UX poJib B OBITY U MNPOMBINUICHHOCTH. [IOHSATHE O OMONOTMYECKH BaXKHBIX
BELIECTBAX: KUpax, Oenkax, yrieBojax — M UX pOJIM B KM3HU 4YelloBeKa. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHHM.

Kpemuuii, ero ¢usmyeckrue W XUMHUYECKHE CBOMCTBA, MOJIYYEHUE M MNPUMEHEHUE.
Coenunenust kpemHusi B mpupozge. OOmme mnpencrabienuss o0 okcuae kpemuus (V) u
KpeMHUeBOM kucinore. CHUIUKaThl, HUX HCIOJB30BAaHUE B OBITY, B MPOMBIILIEHHOCTH.
BaxkHeiilline CTpOUTENbHBIE MaTepUajbl: KEPAMHUKa, CTEKIIO, IEMEHT, OETOH, >KeJIe300€TOH.
[Ipobnembl 6€30MaCHOTO HKCIMONB30BAHUSL CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHre o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB CONIIHOM KUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEAKIMN HA XJIOPUJ-MOHBI U HAOIIOACHUE MPU3HAKOB UX MPOTEKAHUS, OTbITHI,
oTpaxaromue pU3NYecKrue U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COEIMHEHHUN (BO3MOYKHO
UCIOJIb30BAHUE BHUIAEOMATEPHAIIOB), O3HAKOMIIEHHE C 00pa3liaMu XJIOPHUIOB (TaJOreHUI0B),
O3HAKOMJICHHE C oOpa3lamMu cepbl U €€ COEIUHEHUSIMH (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEpUasIoB), HaONIONIEHHEe TIpoliecca OOyIIMBaHUS caxapa TIof JCHCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM KHCIOTHI, HU3YyYEHUE XUMUYECKHX CBOMCTB pa30aBiIeHHON
CEpHOM KHUCJIOThI, MPOBEJACHUE KAaueCTBEHHOM peakuuu Ha cyab(ar-uoH U HaOloJeHue
pU3HaKa €€ MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (DU3NYECKUMH CBOWMCTBaMHM a30Ta, ¢pocdopa u ux
COCIMHEHHH (BO3MOXKHO MCIIOJb30BaHUE BUJEOMATEPUAIOB), OOpa3llaMH a30THBIX U
dbochopHbIX ymnoOpeHuid, MoydeHue, coOupaHue, pacro3HaBaHUE W HM3Y4YCHUE CBOMCTB
aMMUaKa, MPOBEICHNE KAaYECTBEHHBIX PEAKIMH HA MOH aMMOHHS U Gocdar-uoH U U3yyeHue
IPU3HAKOB HUX NPOTEKaHWs, B3aUMOAECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIOTHI C
MebIo (BO3MO)KHO UCIOIb30BAHUE BUIEOMATEPHUAIIOB), U3YUEHHUE MOJIETEN KPUCTAIUINYECKUX
pemérok ainMasa, rpadura, QyIIepeHa, O3HAKOMIIEHHE C IIPOLIECCOM  aacopOuuu
PacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIIIEM U YCTPONCTBOM MPOTHUBOra3a, NOJIyUYEHHE,
coOupaHue, pacno3HaBaHME U H3Y4YEHHME CBOWCTB YIVIEKHUCIOIO Trasa, M[pPOBEIECHUE
KAQUECTBEHHBIX peakUMid Ha KapOOHAaT M CWIMKAT-MOHBI M HW3yYEHHE IMPU3HAKOB MX
IPOTEKaHUs,, O3HAKOMJIEHHE C MPOAYKIHUEH CHJIMKATHOM HPOMBIIUIEHHOCTH, pEIICHNUE
HKCIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHeline HeMeTalIbl U X COCTUHEHUS.

MeTayuibl M X COeIMHEHUSA



OO6miasi xapakTepUCTUKAa XUMHUYECKHUX DBJIEMEHTOB — METAUIOB HAa OCHOBAaHUU HX
nonoxenuss B Ilepuogmueckon cucreme xumuueckux dsneMeHtoB JI. M. MenneneeBa u
ctpoeHus aroMoB. CTpoeHue MmeTauioB. Meramnuyeckass CBSI3b W METalUIM4ecKas
KpUCTAJUIMUECKas PEIIETKA. DICKTPOXUMUUYECKUN psii HAPSKEHUN MeTauioB. Ou3nvecKue
U XMMHUYECKHE CBOMCTBa MeTaiuioB. OOmue cnocoObl moiaydeHus: MmetamioB. [lonstue o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3aIUTHl UX OT Koppo3ud. CruiaBel (CTallb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ TIPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: TONOXKEHKHE B [leprognueckoil CUCTEME XMMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpO€HHME HX arOMOB, HaxOXAeHuUe B mpupone. dDusznueckue u
XUMHUYECKHUE CBOMCTBa (Ha mpuMmepe Harpus U Kanus). OKCUABl U TUJIPOKCUILI HAaTpUs U
kanus. [[puyMeHeHne menouHbIX METAJUIOB U KX COCIMHEHHM.

[[lesoyHO3€MENBHBIE METAJUIBI MarHuid M KaJbLUK: MOJOKeHWE B Ilepmommnueckoit
cucreMe xumudeckux anemeHtoB . . MenneneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B
npuponae. PU3NYECKUEe U XUMUYECKUE CBOMCTBA MAarHus U Kajblus. BaxkHenme coeIMHEHNS
KaJbLUs (OKCU, TUIPOKCHU]I, COJin). JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTPaHEHHS.

Amomunnii: nosokeHne B Ilepropnueckont cucreme Xxummyeckux snemeHToB /I, .
MenneneeBa, CTpOCHME aToMa, HaxoxkJaeHue B mpupoae. Duszndeckue M XUMHUECKHUE
CBOMCTBa amtoMUuHMs. AMDOTEepHbIE CBOMCTBA OKCHUIA U TUIPOKCUIA ATFOMUHUSL.

Kenezo: momoxenue B llepuogmueckoit cucreme xumuyeckux smemeHToB . U.
MenneneeBa, CTpO€HUE aroma, HaxXOXKAEHHUE B mpupoje. PU3NYECKHE U XUMHUYECKHUE
cBorcTBa »xene3a. Okcunbl, Tuapokcunbl U comu xenesza (ll) m xeneza (lll), ux cocras,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oO0pasllaMd METa/lIOB M CIUIaBOB, UX (DU3UYECKUMH CBOMCTBaMH,
U3Y4YEHUE PE3YJIbTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPUAIIOB),
0COOCHHOCTEN B3aMMOJICUCTBUSA OKCHJA KajdblUsl U HaTpusi C BOAOM (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HCCIEIOBAHUE CBONCTB JKECTKOM BOJBI, Ipoliecca
TOpeHHUsl kejie3a B KHUCIOpoae (BO3MOXHO HCIIOJIb30BAHUE BHUEOMATEPUANIOB), MPU3HAKOB
MPOTEKAHUS KAU€CTBEHHBIX PEAKIMM HA MOHBI: MarHus, Kb, AJIIOMUHUSA, IMHKA, XKEIe3a
(I u xenesza (l11), meau (I1), HaGarOMEHNE W ONMKMCAaHUE MPOLIECCOB OKPAIMBAHUS IJIAMEHU
MOHAMU HaTpus, Kaausd W Kalblusd (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPUAIIOB),
uccieaoBanue aM(poTepHbIX CBOMCTB TUAPOKCHAA aTFOMUHUS U TUJIPOKCU/IA [IUHKA, PEIICHUE
SKCIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BakHeume MeTalbl U UX COSTUHEHUSD).

XHMMHUA ¥ OKPY/KAIOLIAsA cpeaa

BemecTBa 1 Marepuasbl B MOBCETHEBHOW )KM3HU YEJIOBEKA. be30MmacHoe UCToIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuid B ObITy. llepBas moMols Mpu XUMHUUYECKUX OXKOrax H
OTPaBJICHUSX.

XUMHUYECKOe  3arpsi3HEHUE  OKpyKaromed  cpenbl  (mpeaesibHash — JIOMyCTUMAs
KOHIIeHTpanus Bemects, nanee — [1JIK). Poias xumMuu B peliieHuH 3KOJI0TUUECKUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

H3ydeHue 00pa3lioB MaTepraioB (CTEKIIO, CIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUAaIbl).

Mesicnpeomemmnule ceazu

Peanuzanys MeXNnpeIMETHBIX CBI3€UM PU M3YUYCHUN XMMHUU B 9 KJ1acce OCyIIECTBISIETCS
yepe3 MCIOJIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHSTHUH,
ABJISIOIIUXCS. CHCTEMHBIMU JUIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO6mue ecTeCTBEHHO-HAy4YHbIC MOHSTHSA: Hay4dHBIM (DaKT, TUIMOTE3a, 3aKOH, TEOopHs,
aHaou3, CHUHTE3, Kiaccudukaus, TMEepPUOJAUYHOCTh,  HAOMIOAEHUE,  AKCIICPUMEHT,
MOJICJIMPOBAHKUE, W3MEPEHUE, MOJeb, SBJICHUE, MapHUKOBBIM dS(PQeKT, TexXHOJIOorHs,
MaTepHuaJbl.

@dusuka: marepusi, aroM, OdJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHI, H30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYJA, DSJEKTPUYECKHM 3apsi, MPOBOAHUKH, IOJYIIPOBOAHUKH,
JUAIIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEJ0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, ras,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKAsl pEHIETKA, CIUIaBbl, (PU3WYECKHE BEITUYUHBI,
€IVHULBI U3MEPEHHUS], KOCMUYECKOE ITPOCTPAHCTBO, IIJIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: gorocunTes, npixanue, duocdepa, sKocucTEMa, MUHEPAJIbHBIE yI0OpEHUs,
MHUKPOXJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadusi: armocepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOAbI, IOJIE3HBIE
MCKOIIaeMbIE, TOTUIMBO, BOJHBIE peCypCHlI.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

JIn4HOCTHBIE pE3ynbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHHs
JOCTUTAIOTCS. B XOJA€ OOy4YeHHMs] XUMHUU B €IUHCTBE Y4YEOHOH M BOCIUTATEIHHOM
JESITEIbBHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCHUUCKHUMH COLUOKYTBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMHU, NMPUHSATHIMA B OOIIECTBE NpPaBHJIAMU M HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUS M COIHAIU3ALNN
0o0y4Jaromuxcs.

JIM4HOCTHBIE PE3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX [ICHHOCTHBIX OPUEHTAINI U pacCIIUPEHHE OMBITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpuoTHYeCKOro BOCIUTAHMA:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPUYECKOMY H
HAy9YHOMY HACIIEJNIO, TTOHUMAaHUsl 3HAUYEHUS XWMHUYECKOW HAyKH B >KM3HH COBPEMEHHOTO
o011ecTBa, CoCOOHOCTH BIIAJETh I0CTOBEPHON MH(POpPMaLIHEH O TTIEPEIOBhIX JOCTIKEHUIX U
OTKPBITHSIX MUPOBOHM M OT€YECTBEHHON XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOICTBE MHpaA U OOIIECTBA;

2) rPaskKAAHCKOT0 BOCIIUTAHUS:

NPECTABICHUS O COIMAIBHBIX HOpPMax M MpaBHJIaX MEKINYHOCTHBIX OTHOIICHWA B
KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOW, Yy4eOHO-
UCCIIEZIOBATENIBCKOM, TBOPYECKOM M APYTHX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM NEATEIbHOCTH NPH BBIMOJHEHUHA Y4YEOHBIX, MO3HABATEJIbHBIX
3a]a4, BBIIOJIHEHUH XUMHUYECKUX OSKCIEPHUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB,
CTpEMJICHUSI K B3aUMOMNOHMMAHUIO U B3aUMOIIOMOIIM B TMpoIlecce OTON ydeOHOI
JeSITEIbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEACHHME M TOCTYNKH CBOMX TOBApPHILIEH C
TIO3UIIMHM HPAaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHMSI MTOCIECTBUIN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA .

MUPOBO33PEHYECKNE TPEJACTABICHUS O BEHIECTBE H XWMHUYECKOH pPEaKIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIONINE OCHOBY JJIS
NMOHMMAaHHWsl CYIIHOCTH HAy4YHOHW KAapTHHBI MHpa, TNPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TMPHUPOJBI, B3aUMOCBSI3AX UYEJIOBEKa C MPUPOIHON CpemoH, o
POJM XMMUU B TIO3HAHUU dTHX 3aKOHOMEPHOCTEH;

NO3HaBaTeIbHbIE MOTHBBI, HANPABICHHbIC HA TOJYYCHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXOAMMBIE ISl OOBSICHEHHS HaONMIOMaeMBbIX IPOLIECCOB M SIBICHUMN, IMO3HABATEIHHOM,
WHPOPMAITMOHHON M YHUTATENbCKOM KyJIbTYyphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIHHOU
paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOW JMTEPATypOH, MOCTYIMHBIMH TEXHHUYECKHUMHU
cpeacTBamMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEeC K OOYYEHHIO U MO3HAHUIO, JIFOO03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHOM U WCCIENOBATENbCKOW ACSITETFHOCTH, K OCO3HAHHOMY
BBIOOPY HANIPABICHHOCTH M YPOBHS 00y4YeHUS B HalbHEHIIIEM;

4§,q)opanOBaHm[ KYJIBTYPbI 310POBbSI:

OCO3HAaHME IIEHHOCTH J>KW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKHM Ha 30POBBI 00pa3 >KM3HU, OCO3HAHHME MOCIEACTBHI W HEMPHUSTHUE BPEAHBIX
NpUBBIUEK (YyHOTPEOSCHUS aJKOroJisi, HAPKOTHUKOB, KypeHUs), HEOOXOAUMOCTH COOMIOACHUS
npaBusl 0€30MacCHOCTH MPU OOpAIIEHUU ¢ XUMUYECKHMHU BEIIECTBaMU B OBITY W peajbHOU
KU3HH,

5) Tpyr0BOTrO BOCIIMTAHHS:

MHTEpEC K MPAKTUUYECKOMY M3yUYeHHIO Tpodeccuil u Tpyna pa3inyHOTO pojia, YBaXKEHUE
K TPyAy W pe3yibTaTaM TpPYIOBOH [ESITebHOCTH, B TOM YHCJI€ Ha OCHOBE NPUMEHEHUS
NPEeIMETHbIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIM BHIOOP MHAMBUAYAJIBHON TpaeKTOpUU
NPOAOKEHHsT 00pa30BaHUs C YU4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNemHON Mpo(ecCuoHaNbHON IEATEIbHOCTH
U DPA3BUTUS HEOOXOAMMBIX YMEHMM, TOTOBHOCThH aJalTUPOBATHCS B MPOQecCHOHATbHOU

cpene;



6) PKOJIOrHY€CKOr0 BOCIIMTAHHUS:

HKOJIOTHUECKH 11€J€CO00pa3HOe OTHOLIEHHE K MPHUPOJAE KaK HMCTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHNUE [IEHHOCTH 3I0pOBOTO M 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DH3UYECKOMY H TICUXUYECKOMY
37I0POBBIO, OCO3HAHUE [IEHHOCTH COOMIONEHUS paBUil O€30M1aCHOTO MOBEICHUS MTPpH paboTe ¢
BELIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOIIHNX 3OPOBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMHH, JJI PEIICHUS
3a1a4, CBS3aHHBIX C OKpPYXKAlOWeW IPUPOJHOM CpPENOW, IS TOBBILICHUS YPOBHSA
IKOJIOTHYECKOM KYIBTYphl, OCO3HAHHUS TI00ANTBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTe HUX PELIEHUs MOCPEICTBOM METOAOB XMMHHU, IKOJOTMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBAThCSl UM B ITO3HABATEIbHON, KOMMYHUKAaTUBHON M COLMAIIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe meTanpeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HAYUMBIE IS (POPMHUPOBAHUS
MUPOBO33peHUs O0LICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMA,
IPOLIECC, HKCHEPUMEHT U JIPYroe.), KOTOpbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax U IO3BOJSIOT HAa OCHOBE 3HAHMW M3 3TUX MPEIMETOB (OpPMUPOBATH
IPENICTAaBICHUE O LIETOCTHON HAyYHOW KapTHHE MUpPa, U YHUBEPCAIbHbIE YUEOHBIEC NEUCTBUS
(mo3HaBaTelIbHbIE,  KOMMYHUKAaTUBHBIE,  PEryJIATHBHBIE),  KOTOpble  OOECIEYMBAIOT
(bopMHpOBaHME TOTOBHOCTU K CaMOCTOSITEIBHOMY IIJIJAHUPOBAHUIO M  OCYILECTBICHHIO
y4eOHOH eI TEIbHOCTH.

Ilo3naBare/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiicCTBUS

ba3oBble jornueckue 1eMCTBUSA:

YMEHUS MCIHOJB30BaTh NPHUEMBI JOTMYECKOTO MBIIUICEHUS MPU OCBOCHUM 3HAHMIA:
pacKpbIBaTh CMBICT XUMHYECKUX TOHATUM (BBIAETATH UX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBA3b C JPYTMMH TOHATHUSIMHU), HCIOJIb30BaTh MOHATHUS IS
OOBSCHEHUSI OTACIbHBIX (DAKTOB U SBJIICHUH, BBHIOMpPATh OCHOBAHUS U KPUTEPUU IS
KJ1IacCU(UKAIUM XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIuid, yCTaHABIMBATh MPUYUHHO-
CJIEJICTBEHHbIE CBA3M MEXAY OOBEKTAMH H3YyU€HHUs, CTPOUTH JIOTMUYECKUE PACCYXKIACHUS
(MHAYKTUBHBIC, NEAYKTUBHbIC, [0 AHAJIOTHUH ), /IeJIaTh BHIBO/IBI U 3aKITIOYCHUS,

yYMEHUE IPUMEHSTh B MPOIIECCe MO3HAHUS TOHATUS (TIPEIMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3YEMbIE B XUMHUH, MPEOOPa30BbIBATh IIHPOKO
NPUMEHSIEMbIE B XUMHUHM MOJCJIbHBIC TPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOII
DJIEMCHTA), XMMHYCCKas (opMyna W ypaBHCHHE XUMHYCCKOW DEakUMU — HPH PELICHNH
y4eOHO-TIO3HABATENbHBIX 337a4, C YYETOM 3THUX MOJEJbHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaATh CYUIECTBEHHbIE MPU3HAKU HU3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEACTBEHHBIE CBSI3H
Y IPOTUBOPEYUS B U3yH4aeMbIX Ipolieccax U SBICHUSX.

Ba3oBble ucciienoBare/iLcKHe AelicCTBUSA.

yYMEHHUE UCIOJIb30BATh MMOCTABICHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkK€ B Ka4eCTBE OCHOBBI i (DOPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABWIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHHM;

npUOOpETEeHNE ONbITa MO TUIAHUPOBAHUIO, OPTaHU3ALMKU U TPOBEACHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOMI0AAaTh 3a XOJOM MPOIECCa, CAMOCTOSTEIbHO TPOrHO3UPOBATH
ero pes3ynbrar, (GopMyaupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yJbTaram IPOBEAEHHOTO
OTIbITa, UCCJICIOBAHMS, COCTABIIATh OTYET O MPOACIAaHHOM padoTe.

Pab6ora ¢ unpopmanueii:

yMEHHUE BBIOMpaTh, aHAJIU3UPOBATb W MHTEPIPETUPOBATH MH(GOPMALMIO PaA3IAYHBIX
BUJIOB U (OPM MPEACTABICHHS, MOIy4aeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TIOMYJIpHAs
JUTEpaTypa XUMHUYECKOTO COJEpKaHMs, CHpaBOYHbIe MocoOus, pecypcbl HuTepHera),
KPUTUYECKH OLIEHUBATH TPOTUBOPEUMBYIO U HEOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSThH Pa3InYHble METO/IbI U 3aPOCHI IPU MOUCKE U 0TOOpe UHPOpMAITU
U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JIJIsl BBIMOIHEHUS! YUYEOHBIX U MO3HABATEIBHBIX
3aa4  ONpEACNIEHHOrO TUMA, NPUOOpPETEeHUE OmbiTa B OOJACTH  MCHOJb30BAHUS
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUHM, OBJaJCHHE KYJIbTYpPOl aKTUBHOIO
UCIIOJIb30BAHUS PA3IMYHBIX MMOUCKOBBIX CHUCTEM, CAMOCTOSATEIHLHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencraBieHuss WHOOPMAMU M WUTIOCTPUPOBATH pEIIaeMble 3a/1a4d HECIOKHBIMU
cXeMaMu, [uarpaMmmamu, IpyrumMu popmamu rpaduku U uX KOMOWHAIUSMU;
YMEHHUE HUCIOJIb30BaTh U aHAIM3UPOBATh B Ipolecce y4eOHON M UCCIEe0BaTEIbCKON
JESTEIIbHOCTH HMHMOPMALIMIO O BIUSHUMA TPOMBIIUICHHOCTH, CEIBCKOTO XO3iHCTBA H
TPAHCIOPTa HA COCTOSIHUE OKPYXKAIOLIEH TPUPOTHON CPEIbI.
KoMMyHHKATHBHBIC YHHBepCcaJibHbIe Y4eOHbIe 1eliCTBHSA:
yMEHHUS 3aJaBaTh BOMNPOCHl (B XOA€ Juanora W (WIH) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaeMoi Tembl, (HOPMYIUPOBATh CBOU MPEIIOKEHUS OTHOCUTENBHO BBIMOIHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUSI MPEACTABIATh IOJYYEHHBIE PE3YyJbTaThl MO3HABATEIBHOM IEATEIBHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTax; JeNaTh MPE3CHTAUUI0 PE3yJAbTaTOB BbINOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa  (J7a00paTopHOTO  OMbITa, JaboparopHOW pabOThI 1O
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
yYMEHUS y4eOHOI0 COTPYAHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEI0BATENbCKON JAEATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4€Ta
OOIIMX MHTEPECOB U COITIaCOBaHUS MO3UIUK (0OCYXJAeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMbD», KOOPJIWHAILMS COBMECTHBIX [EWUCTBH, OMNpPENEICHUE KPUTEPUEB IO OLEHKE
KaueCTBa BBITIOJHEHHOU padOTHI U IpyTHUE).
PeryasiTuBHbIC YHHBepcaJibHbIe YUYeOHbIe 1eliCTBUA:
YyMEHUE  CaMOCTOSITENIbBHO  OMNPEAENATh  ILEeNH  JAESITeNIbHOCTH,  IUIAaHUPOBATb,
OCYILIECTBIISATh, KOHTPOJHUPOBaTH M MpPU  HEOOXOAUMOCTH  KOPPEKTHPOBAaTh  CBOIO
NEeSATEIbHOCTh, BbIOMpAaTh Haubonee 3(P(EKTUBHBIE CIOCOOBI pELIEHUs YYEOHBIX U
MO3HABATEIBHBIX 337a4, CAMOCTOSITEIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEII0KEHHBIN
QJITOPUTM JICUCTBUI MpPHU BBINOJIHEHUH 3aaHU C Y4ETOM IOTYYEHUS HOBBIX 3HAaHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKLUHSIX, OLEHUBaTb COOTBETCTBHUE IOJIYYEHHOTO
pe3yabpTara 3asBICHHOM LEIM, YMEHHE MCIOJb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI,
npenjaraemMbie B yCIOBUM 3aJaHUM.
MNPEAMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHMIO O0S3aTENBHOTO CONEp KaHMS,
YCTAHOBJIEHHOTO JIaHHOU (eaepanbHoil paboueid MmporpamMMoM, BBIJESIOT: OCBOCHHBIC
oOy4arIUMHUCS HAay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
npeIMeTHOM o0nacTh «XUMHs», BUJbI EATEIbHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPHPETALNH, NPEeOOPa30OBAHUI0 M MNPUMEHEHHI0 B PAa3JIMYHbIX Y4YEOHBIX M HOBBIX
CUTYyalUsX.
K koH1y 0oOyueHus B 8 Kiacce npeIMETHbBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:
® PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMUUYECKUN
AIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAS), BaJEHTHOCTh, OTHOCHUTENIbHAS aTOMHAs W MOJIEKYJsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas [0JI1 XHWMHUYECKOTO
AJIEMEHTA B COEAMHEHUH, MOJSPHBIM 00bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPULIATENBHOCTh,  CTENEHb  OKHUCICHMS,  XMMHYECKas  peakius,
KJaccu(ukanusi peakuuid: peaklud COSAUMHEHUS, PEeaKIUU Pa3JI0KEHHS, PEaKINU
3aMEIleHUs], peakluu OOMeHa, 3K30- W HHAOTEPMHYECKUE pEaKUWH, TEIIOBON
3p(deKT peakuuu, SIpO aroMa, SIEKTPOHHBIM CJOW aroma, aroMHash OpOUTab,
paauyc aTtoMa, XMMHYECKas CBA3b, MOJSpHAs M HEMOJspHAas KOBAJICHTHAS CBS3b,
WOHHAas CBA3b, HOH, KATMOH, aHUOH, PacTBOP, MaccoBasi 10J1s BeulecTsa (IpoLeHTHAs
KOHLIEHTpALKs) B PACTBOPE;

® WULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMWYECKHX MOHATHM W NPUMEHSTH 3TH
IIOHATHSA IIPYU ONMCAHUU BEIECTB U UX IIPEBPALLCHU;

®1ICIIOJIb30BAaTh XMMUYECKYH0 CHMBOJMKY Ul COCTaBlIeHUs (OpMYlT BELIECTB MU
YPaBHEHUN XUMHUYECKUX PEAKIUM;

® OIIpENEIATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COEAMHEHHUSX, CTEIEHb
OKHCJIEHUSI 2JIEMEHTOB B OWHApHBIX COEAMHEHMSIX, NPHUHAJIEKHOCTh BELIECTB K
ONpEeNeNEHHOMY KJIacCy COEAMHEHMM 1o (¢opMynaM, BHUJ XUMHUYECKOH CBA3U
(KOBaJIeHTHasl U MIOHHAs1) B HEOPraHUYECKUX COEIMHEHUSX;



epackpsiBaTh cmbica Ilepuonnueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBAThH
NOHUMAaHUE MEPUOTUYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT UX
nosiokeHusa B lleproanueckoll cucreMe, 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HUSs, 3aKOHa ABOrapo;

®OIMCHIBATh U XapakTepus3oBaTh TaOmuuHyo Qopmy Ilepuoanueckoit cuctembl
XUMHUYECKHX DJIEMEHTOB: Pa3iuyarh MOHATHUS «IaBHas noArpymnma (A-rpynmna)» u
«mobounas moxarpynmna (b-rpynma)», manble ¥ OONbIINE TEPUOIBI, COOTHOCHUTD
0003HaYeHUsI, KOTOpPBIe UMEIOTCs B Tabnuie «[lepruoanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenaeneeBa» ¢ YMCIOBBIMU XapAKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsl sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeeraeHue uX Mo 3JIEKTPOHHBIM CIIOSM);

® KJTaCCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHMYECKHE BEUIECTBA, XUMHUUECKHE
peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
dpdexry);

® XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOJTBEPXKAasl ONHCAHWE NpPUMEpPaMU  MOJEKYISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

® IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MO)KHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPALIEHUH B PA3IUYHBIX YCIOBUSX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (GOpMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKInu;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHOU JEATEIBHOCTH — AaHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IIEHNE, CUCTEMATU3ALINIO, KIACCU(UKALINIO, BBISIBIEHUE IPUUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JJISI M3YUYEHHSI CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIUN,
€CTECTBEHHO-HAyYHbIE ~ METOAbl  TMO3HaHUs —  HAONIOEHHE, U3MEpEHUE,
MOJIETTUPOBAHUE, FIKCIIEPUMEHT (pEabHbII U MBICTIEHHBIN);

eCiieOBaTh IpaBUJaM IIOJb30BaHMUS XUMHUYECKOM TMocyaoll u  1aboparopHbIM
000OpyI0OBaHUEM, & TAaK)KE MpaBUJIaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMUA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XWMHYECKHUX OIBITOB IO
MOJIYYEHUI0 U COOMpPAaHMIO Ta3000pa3HbIX BEHIECTB (BOAOpPOJAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHOM MAacCOBOW JIOJEN PACTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  NPOBOAWTh XMMHYECKHE OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOILBIO UHAUKATOPOB (JaKMYC,
beHondranenn, METUIOPAHK U IPYTHUE).

K koH1y 0oOyueHus B 9 Kjacce mpeIMETHbIE pe3ylbTraThl HA 0230BOM YPOBHE JOKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSATHUH: XMMHUUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXXKHOE BEILIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTETICHb OKUCIEHUS, XUMUYECKas peaKius,
XUMHUYECKas CBS3b, TEIUIOBOM 3(PEeKT peakiuu, MoJib, MOJISIPHBIM 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAsT JUCCOLMALUS, PEaKIUU
MOHHOTO OOMEHa, Karaju3arop, XUMHUYECKOe paBHOBECHE, OOpaTuMble W
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU, OKHCIUTEND,
BOCCTAHOBUTENb, OKHCJIEHHME M BOCCTAaHOBIICHHE, aJUIOTPOINHUs, aM(pOTEPHOCTD,
XUMUYECKasl CBsI3b (KOBaJIGHTHAs, HWOHHAs, METaJJInyecKas), KpUCTaJUIMYecKas
peméTKa, KOppo3us METAIOB, CIUIABbI, CKOPOCTh XMMUYECKOW PEaKIUH, MPEAeIbHO
nonyctumas konueHtpanus [1/IK Bemecrtsa;

® VJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHX IMOHATUA W NPUMEHATH 3TH
MOHATHS TIPYU ONKMCAHUU BEILIECTB U UX NMPEBPALICHUN;

® ICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJIsi COCTaBJi€HHS (OpMYya BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUM;

®ONPE/ICIATh BAJIEHTHOCTb M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUSAX PA3IUYHOTO COCTABA, MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEMMHEHUH 1o (opMyliaM, BUJ XMMUYECKON CBSI3M (KOBaJEHTHAs, MOHHAs,
METaJUIMYecKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsji MOHA IO XUMHUYECKOH



dbopmyre, xapakTep cpeAbl B BOAHBIX PacTBOPAaX HEOPTraHMUECKUX COCAMHEHUM, THII
KPUCTAJUTMYECKON PEIIETKN KOHKPETHOTO BEUIECTBA;

e packpsiBaTh cmbIca [lepuoanueckoro 3akoHa J[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH
ero MOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh Tabnuynyto Gopmy [lepuoamueckoii
CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh IMOHATHA «IaBHas mnoarpynmna (A-
rpynna)» U «mnobounas noarpymnmna (b-rpynma)», manble W OoiblIME TEPHOABL,
COOTHOCUTh 00O3HAU€HHUs, KOTOphIE HMMEIOTCS B TEPUOIUYECKONW Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsja sApa, o0Ilee YKCIIO EKTPOHOB M PACHPENECICHHE UX IO 3JIEKTPOHHBIM
CII0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB U UX
COEJIMHEHUI B Mpe/iesax MajblX NEPUOAOB U IIABHBIX MOArPYII C YYETOM CTPOCHUS
UX aTOMOB;

e KJTacCU(PUIIMPOBATH XUMUYECKUE PJICMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCIIy M COCTaBY YYaCTBYIOLIMX B PEAKIMH BEIIECTB, MO TEILLIOBOMY
3 (eKTY, 10 U3MEHEHHUIO CTENEHEH OKUCIECHUS XUMUYECKUX 3JIEMEHTOB);

® XapaKTEepU30BaTh (OMUCHIBATh) OOIIME U chenupUUEeCKue XHUMHYECKHE CBONCTBA
MPOCTBIX U CIIOKHBIX BELIECTB, MOATBEPK/1as OMKUCAHUE MTPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

® COCTABIIATh YPABHEHUS DIICKTPOIUTAYECKON JUCCOLUAIMN KUCIIOT, IIEJIIOYEN U COJIEH,
NOJIHBIE M COKpAIEHHbIE YpPAaBHEHMS PEAKUUNA HOHHOTO OOMEHa, YpaBHEHHS
peakuMii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TE€HETHUECKOM CBA3M  MEXKIY
BELIECTBAMHM PA3JIMYHBIX KJIACCOB,;

® PACKpPBIBATh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOrO OajaHca ATUX PEaKIIMii;

® IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHHMS, BO3MOXXHOCTH
MPOTEKAHMSI XUMUYECKUX MPEBPAIICHUIN B pa3IMYHbIX YCIOBHSIX;

® BEIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa Mo (opMylie COEIMHEHUS, MAaCCOBYIO JOJI0 BEIIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKIny;

ecoONIONaTh TMpaBUjia TMOJB30BAHUS XUMHUYECKOM TOCYyIOoM H  J1abOparopHbIM
00OpyIOBaHUEM, a TAKXKe IMpaBuia OOpalIeHUs C BEUIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMA 1O  BBIMOJIHEHUIO J1a0OpaToOpHbIX XHMMHUYECKHMX ONBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YIJIEKHCIIOTO Iasa);

® [IPOBO/IUTh PEAKIUH, MOJITBEPKAAIOIINE KAaUeCTBEHHBII COCTAB Pa3JIMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM MYTEM XJIOPUA-, OpOMUI-, MOIUI-, KapOoHaT-, (ocdar-,
CWJIMKAT-, Cyiab(dar-, THUIPOKCUA-UOHBI, KaTHOHbBl aMMOHHUSI U HMOHBI W3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOAHBIX pACTBOPaX HEOPraHUYECKUX BEILIECTB;

® IPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEeHNe, CUCTEMAaTU3alMI0, BbISBICHUE MPUYMHHO-CIEICTBEHHBIX
CBSI3EM — UUISI M3YYEHHUS] CBOMCTB BELIECTB U XUMHUUYECKUX PEAKIMU, €CTECTBEHHO-
Hay4YHbl€ METOJbl T[O3HAHMS — HAOMIOJEHHE, HW3MEpEHUe, MOJEIUPOBAHUE,
DKCIIEPUMEHT (peanbHbIN 151 MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IIPOrpaMmMmabl KOHTpOJILHLIe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 N 5 2 bu6muoreka LIOK https://m.edsoo.ru/7f41837c
MIPaKTUYECKOM eI TEIIbHOCTH YEIOBEKa
1.2 BemiecTBa 1 XUMHYECKHE PEAKIIUH 15 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Bozayx. Kucnopon. Ilonsitue 06 okcunax 6 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopona.Ilonsarue o KucimoTax v cosax 8 bu6mmoreka IL{OK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [lonsiTrie 00 oCHOBaHHUSAX 5 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
2.4 OcHoOBHBIE KJIacChl HEOPTaHUYECKUX COEAMHEHNN 11 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMH4YECKasl CBA3b.
OxucauTeIbHO-BOCCTAHOBUTE/ILHBIE PeAKIMHU

[Iepunonnueckuit 3akoH u [lepuonnueckas

3.1 cucTeMa XUMU4ecKux srneMeHnToB . 1. 7 bubnmoreka IIOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne aroma
X .0 -
3.2 VIMITICCIAs CBASE. LKHCIITEIbHO 8 1 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmmotexa IIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnuotexa LHOK https://m.edsoo.ru/7f41837c



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

KoaudecTBo yacoB

Ne DJIeKTpPOHHbIe (M (POBHIE)
HanmeHoBaHue pa3iesioB U TeM NPOrpPaMMbl Konrpoasunie | Ilpakrnuec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoThbI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
IT OneHue 7
11 OFTOPCHHE 1 YIIYOICHHE SHAHIH OCHOBHBIX 5 1 but6moreka LOK https://m.edsoo.ru/7f41a636
paszenoB Kypca 8 Kiacca
0)
1.2 CHOBHUHG SaKOHOMEPHOCTH XHMUHCCKHX 4 Bbu6mmoreka I{OK https://m.edsoo.ru/7f41a636
peakuuii
DNEKTPOIMTHYECKAS TUCCOIMAINS. XHUMHUYECCKHE
1.3 P ATeCOrTan 8 1 1 Bu6miorexa LIOK https://m.edsoo.ru/7f41a636
peakuuu B pacTBOpax
Hroro no pasneny 17
Paszjnen 2. HemeTasyibl U MX coeIMHEHUSI
06
2.1 HHAL XAPARTCPUCTHIA XUMIHCCKUX SICMEHTOR 4 1 bubnuoreka I1OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
06
2.2 Ha XapaKTepHCTHK? HIMHTHCCIIX STICMEHTOB 6 bubnuoreka [1OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u €€ coeqMHEeHus
0]§)
2.3 HHasl XApAKTEPHCTHKA XUMITCCKHX SJEMEHTOB 7 1 bu6muoreka IHOK https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30T, pocop U UX COeTUHEHUS
OO6m1ast XxapaKTepUCTUKAa XUMUYECKHUX AJIIEMEHTOB
2.4 IVA-rpynnel. Yrepon u KpeMHUN U UX 8 1 2 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCIMHECHHMS
Hroro no pazneny 25
Paznen 3. MeTa/liibl M MX COEeTUHEHHS
3.1 OO0mre cBOMCTBAa METAIIIOB 4 but6mmoreka [1OK https://m.edsoo.ru/7f41a636
3.2 Baxxuelinre MeTammibl 1 UX COETUHEHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Pasnen 4. Xumus U OKpy:KawIas cpeaa
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4.1 BemectBa u marepuaisl B )KU3HU YEJIOBEKA 3 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
DJIeKTPOHHbIE
Ne u(ppoBbie
’ Tema ypoka Bcero wHpp
n/n Hdara o0pa3oBare/IbHbIEC
4acoB
pecypcsl
[Ipenmer xumuu. Posib XUMUM B )KU3HU YeoBeKa. Tena u bubmmorexa [IOK
1 bl ' ) 1 https://m.edsoo.ru/ffod
BEIIECTBA 210c
bu6moreka [IOK
2 [TonsiTHe 0 MeTO/Max MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d
227e
ITpaktuyeckas padora Ne 1 «IIpaBuia paboTsl B bubnuotrexa LIOK
3 nabopaTopuu U IpUEMBI 00paleHus ¢ 1a00paTopHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
YucTtele BemecTBa 1 cMecu. CriocoObl pa3ieicHus bubmorexa [IOK
4 B ' p 1 https://m.edsoo.ru/ff0d
cMmecei 26ca
N bu6mmoreka [IOK
I1 6ota Ne 2 «P
5 pakTHueckas pabota « ua3z[eneHHe cMeceit (Ha 1 httos://m.edsoo.ru/ffod
MIpUMepe OYMCTKH ITOBAPSHHOMN COJIH)» 98¢8
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYIIBI 1 https://m.edsoo.ru/ff0d
2a6c
XHUMHYECKHE AIEMEHTBI. 3HAKN (CUMBOJIBI) XHMHYECKUX bubmorexa [JOK
7 ' 1 https://m.edsoo.ru/ffod
AJICMEHTOB
2be8
bu6mmoreka [IOK
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bubaunoreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YIEHUE 1 https://m.edsoo.ru/ff0d
2d50
bubanoreka [IOK
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas
10 1 https://m.edsoo.ru/ffOd
dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB Deae
OtHocuTenbHas aToMHast Macca. OTHOCHUTEIbHAS bubmorexa [JOK
11 ' 1 https://m.edsoo.ru/ffod
MOJICKYJISIpHAsi Macca 193¢
bub6mmoreka [IOK
12 MaccoBast 1011 XUMHUYECKOTO JIEMEHTa B COSTMHEHUH 1 https://m.edsoo.ru/ff0d
350c
bu6moreka [IOK
13 KomnuectBo BemectBa. Moib. MosnsipHas Macca 1 https://m.edsoo.ru/ff0d

5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusnueckre U XUMAYECKUE ABJICHUS. XUMHUUYECKas

bubaunoreka I[IOK

14 https://m.edsoo.ru/ff0d
peakuus 3764
bubaunoreka [IOK
15 [Ipu3Haku U yCclIOBUS IPOTEKAHUS XUMUYECKUX PEaKIui https://m.edsoo.ru/ffod
3al6
bubaunoreka I[IOK
3aKoH COXpaHEHUS MAacChl BEIIECTB. XUMUUECKUE
16 . https://m.edsoo.ru/ffod
ypaBHEHUS 3bs8
bu6mmoreka [IOK
BrruncneHus KonmuecTBa, MacChl BEIIeCTBa IO
17 - https://m.edsoo.ru/ffod
YpaBHEHUSM XUMHYECKHX peaKuil
5708
Knaccuukamus XuMiuuecknux peakiuil (CoOeamHEeHUs bubmorexa LHOK
18 ’ https://m.edsoo.ru/ffod
pasNoKeHMsI, 3aMeIeHus, 0OMeHa)
3f34
bubaunoreka [IOK
19 O0001IeHrEe U cCHCTeMaTH3aIis 3HAHUI https://m.edsoo.ru/ff0d
40c4
bu6mmoreka [IOK
KonTponbsnas padora Nel o Teme «BemecTsa u
20 P P B https://m.edsoo.ru/ff0d
XUMHYECKHE PEaKIIUN)» 4990
Bo3nyx — cmechk razos. Cocras Bo3ayxa. Kucinopon — bubmorexa [JOK
21 ] ' https://m.edsoo.ru/ffod
AJIEMEHT U MPOCTOoE BelecTBo. O30H
448e
. bubnuoreka [IOK
duznyeckrue 1 XUMUIECKUE CBOWCTBA KUCIOPOAa
22 https://m.edsoo.ru/ff0d
(peakuuu okucienus, ropenue). [loustue 06 okcugax 4614
bu6mmoreka [IOK
CriocoObI nostydeHus KUcaopoja B 1aboparopuu U
23 https://m.edsoo.ru/ff0d
MIPOMBIIIUIEHHOCTH. [I[puMeHeHne kucnopoaa 4974
TemuoBoit 3¢pext xumMuueckoi peakuu, MOHITHE O bubmuotexa [IOK
24 TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d
SHIOTEPMUYECKUX PEAKIUASIX 4790
TomnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHE BO3/1yXa bubmorera LHOK
25 YT ' R, https://m.edsoo.ru/ffod
CroCcOOBI €T0 MPETOTBPAIICHUS
4cda
[Tpaktuueckas padora Ne 3 o teme «llomydenue u bubmorexa HOK
26 . https://m.edsoo.ru/ff0d
coOupaHue KUCIOpoa, U3yuYeHHE €ro CBONCTBY» 4262
Bonopon — snemeHT u npoctoe BemecTBo. Haxoxaenue bubmorexa [IOK
27 p P ' https://m.edsoo.ru/ff0d
B IIpUpOJIE 4ddo
du3ndecKkrue 1 XUMUIECKUE CBOWCTBA BOAOPOIA bubmorexa HOK
28 poAa. https://m.edsoo.ru/ff0d
IIpumeHeHne Bonopona
4ddo
b K
29 [ToHsiTHE O KUCIOTAX U COMAX nomorexa IO

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d50d2

50d2

bubaunoreka [IOK

30 CriocoOBI MoTy4eHus BOIOPO/ia B JIa00paTOpHH https://m.edsoo.ru/ffOd
4ddo
bubaunoreka I[IOK
[TpakTrueckas padora Ne 4 o teme «llonmydenne u
31 P P . s https://m.edsoo.ru/ffod
coOupaHue BOJIOpO/ia, U3YUEHHE €r0 CBOMCTB) 44
bubaunoreka I[IOK
32 MounsipHblii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542e
Brruncnenus o6b€mMa, KoMuecTBa BEIIECTBA ra3a o ero bubmorera LOK
33 ’ . https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY 5540
Berancnenus 00bEMOB Ta30B 110 YPaBHCHHIO PEaKIIMH Ha bubmorexa LOK
34 ) P . P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUH ra30B 5708
bubauoreka [IOK
35 DOU3NYECKUE U XUMUYECKUE CBOMCTBA BOBI https://m.edsoo.ru/ff0d
587a
bubauoreka [IOK
36 CocraB ocHoBanuil. [loHsATHE 00 MHAUKATOpPAX https://m.edsoo.ru/ffOd
592
Bopa xak pactBopurens. Hackimennsie u bu6moreka [IOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas J0Jisl BEIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[IpakTrueckas padorta Ne 5 o reme «lIpurotopnenue bubmuorexa IJOK
38 PacTBOPOB ¢ OTPEACTIEHHON MACCOBOM JOJICH https://m.edsoo.ru/ffOd
PacTBOPEHHOTO BEUIECTBA» Seba
bu6moreka [IOK
Kontponwsnas padora Ne2 o teme «Kucnopon. Bomopon.
39 BOH P P POA. BOAOPOA https://m.edsoo.ru/ff0d
onay 6342
bubaunoreka [IOK
40 Oxcupl: cocTaB, KiIaccupUKaIHs, HOMEHKIIATypa https://m.edsoo.ru/ff0d
664e
[Tonyyenne 1 XUMHUYECKHE CBOMCTBA KMUCIOTHBIX bubmorexa [IOK
41 e ’ https://m.edsoo.ru/ffod
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664e
bu6mmoreka [IOK
42 OcHoBaHus: cOCTaB, KIacCU(pUKaIMsI, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
bub6mmoreka [IOK
43 [TomydyeHnue n XUMHYECKHUE CBOMCTBA OCHOBAHUH https://m.edsoo.ru/ff0d
67ca
bub6mmoreka [IOK
44 Kucnotsr: cocras, knaccudukarys, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yeHnue U XUMHUYECKHE CBOMCTBA KHCIOT bubmuoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ff0d
fee2

Conu (cpeaHue): HOMEHKIIaTypa, CIIOCOOBI MOJTyYeHHUS,

bubaunoreka I[IOK

46 . https://m.edsoo.ru/00a
XUMHUYECKHE CBOMCTBA 49474
[TpakTuueckas padora Ne 6. Pemenue bubmotexa [JOK

47 AKCIEPUMEHTAJIbHBIX 331a4 110 TeMe «OCHOBHBIE KJIACCHI https://m.edso00.ru/00a
HEOPraHUYECKUX COCTUHEHUN» dob7c
['eneTnyeckas cBsI3b MEXIy KilacCaMl HEOPraHUYECKUX bubmorexa LHOK

48 . Y P https://m.edsoo.ru/00a
COCIMHEHUI 49350

bubauoreka [IOK
49 O0001IeHrEe ¥ cCHCTeMaTH3aIus 3HAHUI https://m.edsoo.ru/00a
d9cb2
bu6mmoreka [{JOK
KonTponsnas padora Ne3 o teme "OCHOBHBIE KJIaCCHI

50 P P o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCAUHEHUN d%1a
[TepBbie MOMBITKH KIaCCU(PUKALIMN XUMHUSCKUX bubmorexa [JOK

51 P https://m.edsoo.ru/00a
sneMeHTOB. [ToHATHE O rpynIax CXOIHBIX YIEMEHTOB doffa

. bu6mmoreka [{JOK
[lepuonnueckuii 3akoH u Ilepuoanueckas cucrema

52 https://m.edsoo.ru/00a

xumudeckux 3memenToB /1. . Menaeneera
da52c
bu6moreka [IOK

53 Ilepuonbl, rpynmsl, HOATPYIIIBI https://m.edsoo.ru/00a

da52c
bu6moreka [IOK

o4 Crpoenue aromoB. CocTaB aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00a

da342
bu6moreka [IOK
CtpoeHue 3eKTPOHHBIX 0007I0YEK aTOMOB DJIEMEHTOB

55 . https://m.edsoo.ru/00a

[Tepuognueckoii cucremsl Jl. 1. Menaeneena
dabbc
XapakTepucTUKa XUMHUECKOTO JJIEMEHTA I10 €ro bubmuotexa [IOK

56 nosioxkeHuto B Ilepuonnyeckont cucreme . U. https://m.edsoo.ru/00a
MeneneeBa da824
3HaueHue [lepnonnueckoro 3akoHa i pa3BUTHUS HAyKH bubmuoreka [JOK

57 u npaktuku. J[. 1. MenneneeB — y4€HbIN, Iegaror u https://m.edsoo.ru/00a
rpaKJIaHUuH da96e
DNEeKTPOOTPULIATEIBHOCTh AaTOMOB XUMHUUYECKUX bubmmorexa [IOK

58 PooTp https://m.edsoo.ru/00a
3JIEMEHTOB

daab8
bub6mmoreka [IOK

59 HNonnas xumMuueckas CBsi3b https://m.eds00.ru/00a

dac34
bubaunoreka [IOK
60 KoBasieHTHas nosisipHas XMMHUYECKas CBA3b https://m.edsoo.ru/00a

daab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

61

Kosanenrnas HEMOJIApHasA XUMHUYCCKas CBA3b

bubaunoreka I[IOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKUCIICHHS

bubaunoreka I[IOK
https://m.edsoo.ru/00a
dae28

63

OKHCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€akuuu

bubaunoreka I[IOK
https://m.edsoo.ru/00a
db076

64

OKHCIIUTEIIN ¥ BOCCTAHOBHUTEIIHN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db076

65

KonrtponpHas pabora Ned4 o teme «CtpoeHue aroma.

XUMHYECKas CBA3LY»

bubaunoreka [IOK
https://m.edsoo.ru/00a
db486

66

O06001IeHMEe ¥ cUCTEMATU3AUA 3HAHUN

bubaunoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O06001IeHMEe ¥ cUucTeEMATU3aldA 3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeHE ¥ cCUCTEMATH3aUs 3SHAHUN

bu6moreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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9 KJIACC

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBare/IbHbIC
pecypchl
. bu6mmoreka [IOK
[Tepuognueckuii 3akoH. [lepnonnueckas cucrema
1 1 https://m.edsoo.ru/00ad
xumudeckux 3nmemenToB . . MenaeneeBa b506
. bu6mmoreka [JOK
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMHYECKUX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX MEPHUOAOB b6h6
Krnaccudukaius 1 HOMEHKIIaTypa HEOPTaHUICCKUX Bubmiorexa IOK
3 1 https://m.eds00.ru/00ad
BEIIECTB b7e2
. bu6mmoreka IIOK
Buibl XUMUYECKOM CBSI3U U TUITBI KPUCTAIUTHYECKUX
4 . 1 https://m.edso0.ru/00ad
peméTok bacé
5 KonTponbhas padorta Nel o Teme «IloBropenue n 1
yri1yOeHre 3HaHUM OCHOBHBIX pa3/IesioB Kypca 8 Kiiaccay
. bu6mmoreka [JOK
Knaccudukanust XuMuuecKkux peakiiuii o pa3InyHbIM
6 1 https://m.edsoo.ru/00ad
MpU3HAKaM bcho
Tloustue o ckopocTH XUMHYECKON peaknuu. Ilonstue o Bubmuorexa LIOK
7 P P ' 1 https://m.eds00.ru/00ad
TOMOTEHHBIX M TETEPOTCHHBIX PEAKIIUSIX beOa
[TonsTre 0 xumMuyeckoM paBHOBeCUU. DAKTOPBI, bub6mmoreka [JOK
8 BIIUSIOIINE HA CKOPOCTh XUMHUYECKON PEAKLIUU U 1 https://m.edso00.ru/00ad
MOJIOKEHHE XMMHUUYECKOTO pPaBHOBECHS c28c
butmoreka IIOK
9 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU 1 https://m.edsoo.ru/00ad
cade
Teopus snekTponuTrdeckon aucconuanun. CHIbHEBIC U bubmorexa [JOK
10 P P ) 1 https://m.eds00.ru/00ad
Cl1a0bIe ANEKTPOIUTHI
cd68
butmoreka IIOK
11 HonHble ypaBHEHUS peaKIUii 1 https://m.edsoo.ru/00ad
d448
. . bubmuoreka [IOK
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHHI B CBETE
12 . . 1 https://m.edsoo.ru/00ad
MPENICTABICHUA 00 AIEKTPOTUTHUECKON TUCCOIUALINN 4543
. . . bubmuoreka [IOK
XWMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 . 1 https://m.edsoo.ru/00ad
ANEKTPOIUTUUECKOMN TUCCOIMALIUN
dsh2
. bu6mmoreka IIOK
14 [TonsiTHe 0 rupoIu3e coneit 1 1

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

d9d4

bu6mmoreka IJOK

15 O06001IeH e U cuCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad
dd12
[IpakTuueckas padora Ne 1. «Pemenue bubmorexa [IOK
16 https://m.edsoo.ru/00ad
AKCIIEPUMEHTAJILHBIX 33719
dbfa
KonTponsHas padora Ne2 o teme «DIeKTpoTUTHIECKas bubmorexa LHOK
17 https://m.edso0o.ru/00ad
JUCCOITHAIUS. XUMUUYECKUE PEAKIIUU B PACTBOPAX)» deco
bu6mmoreka IIOK
OO6m1ast XxapaKTepUCTUKA TAJIOTeHOB. XUMUYCCKHE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha IPUMEPE XJI0pa
dfe2
Xnoposopopoza. ConsiHas KUCIIOTa, XUMUUYECKHE bubmorexa [JOK
19 . ' ’ https://m.edso0.ru/00ad
CBOICTBa, MOJTy4YEHHE, TPUMEHEHUE
el04
bubmuoreka [IOK
[IpakTuueckas padora Ne 2 o teme «llomydaeHue
20 p N P . . v https://m.edsoo0.ru/00ad
COJISTHOM KHCIIOTHI, U3Y4YCHHE €€ CBOWCTB) 0348
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaKIIHMA bubmmorexa [JOK
21 ’ https://m.edso0.ru/00ad
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
e488
bubaunorexa IIOK
22 OOmas xapakTepucTuka eMeHToB VIA-rpymnisl https://m.edsoo.ru/00ad
e64a
AnnotponHsie MoaudUKauu cepsl. HaxoxaeHue cepsl U bubmmorexa [JOK
23 N . ’ . https://m.edsoo.ru/00ad
e€ coeIMHEeHUl B Ipupojie. XUMHUECKHE CBOMCTBA CEePBI e64a
CepoBomopos, cTpoeHue, Gu3ndecKue 1 XuMU4ecKue bubmmorexa [JOK
24 . ’ ’ https://m.edso00.ru/00ad
CBOIiCTBa
€802
bu6mmoreka IJOK
Oxcuapl cepbl. CepHas KuciaoTa, Gu3nyeckrue u
25 . https://m.edsoo.ru/00ad
XUMHYECKHE CBOICTBA, IPUMEHEHHE
ea28
XUMHUYECKUE PEAKITUH, JIEKAITUE B OCHOBE
. bubmmorexa [IOK
MIPOMBIIIIEHHOTO CII0Cc00a MOMyUYeHUsI CEPHOIM KUCITOTHI.
26 . https://m.edsoo.ru/00ad
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl ec8a
COCTUHEHUSIMH CEPBI
bu6mmoreka IJOK
27 Brruucnenne MaccoBoOi 10JIM BBIXO/IA MPOIYKTA PEAKITUN https://m.edsoo.ru/00ad
ec8a
OO01mmas xapakTepucTuka 3eMeHTOB VA-Tpynmsl. A30T, bubGmmoreka [JOK
28 pacrpocTpaHeHue B IPUPoAe, GPU3NIECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
. bubmoreka [IOK
AmMMuak, ero Gu3nYecKue U XUMUYECKHUE CBOMCTBA,
29 https://m.edsoo.ru/00ad

IMMOJIYYCHHUEC U ITPUMCHCHUEC

f004



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[Tpaktuueckas padota Ne 3 o teme «Ilomyuenue

bu6nnoreka IIOK

30 N https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHe ero CBOMCTBY
180
N bu6mmoreka IIOK
A3oTHas KucnoTa, e€ GpuznuecKue u XUMUYECKUe
31 cBOMCTEA https://m.edsoo.ru/00ad
306
Hcnonb30BaHre HUTPATOB U COJIE aMMOHUS B KAYECTBE bu6moreka [JOK
32 MUHEpAIbHBIX Y100peHuil. XUMUYeCKOe 3arps3HeHUe https://m.edsoo.ru/00ad
OKpY’KaloIlei cpeibl COSTMHEHUSIMHU a30Ta 518
bu6mmoreka [JOK
®ochop. Oxcun docdopa (V) u dpochopHas KUCIIOTA,
33 $op $ocgopa (V) v(b $op https://m.edsoo.ru/00ad
¢bu3nyecKkue 1 XMMUYECKHUE CBOMCTBA, IOTyYeHHE f634
bubmuoreka [IOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATBHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuii. 3arps3HeHue NPUPOTHON cpenbl hocharamu £620
VYrnepon, pacnpocTpaHeHue B Ipupoae, GU3ndeckue u bubmmorexa [JOK
35 ’ . ’ https://m.edso0.ru/00ad
XUMHYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gu3ndecKue U XUMHIECKHe bubnuoreka [IOK
36 CBOICTBA. DKOJIOTUYECKUE POOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuioM yriepona (1V) febe
bub6mmoreka [JOK
37 VYronpHas KUCIIOTa U €€ COIn https://m.edsoo.ru/00ae
006¢
[Tpaktuueckas padora Ne 4 o teme "llomydenue bubmuoreka [IOK
38 YIJIEKHCIIOTO Ta3a. KauecTBeHHas peakifus Ha KapOoHaT- https://m.edsoo.ru/00ae
MOH" 027e
bu6mmoreka [JOK
[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COeMHEHHIX yIiepoaa
054e
bu6mmoreka IJOK
40 Kpemnunii u ero coequHeHUs https://m.edsoo.ru/00ae
080a
IIpakTtuyeckas padora Ne 5. Pemienue bubnuorexa HOK
41 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHenmue https://m.edsoo.ru/00ae
HEMeTaJlJIbl ¥ UX COCTMHEHUSI 0bf2
KonTponsnas padota Ne3 mo teme «Bakneiimme bubmorexa [TOK
42 https://m.edsoo.ru/00ae
HEMETAJUTBI ¥ UX COSTMHCHUSDY
0el8
OO61mas xapakTepuCTUKa XUMHUUECKHUX JIEMEHTOB —
bu6mmoreka IJOK
MeTauioB. MeTtainyeckas CBA3b U MeTalInyecKas
43 . . https://m.edsoo.ru/00ae
KpucTandeckas pemérka. Ousnueckue CBOCTBa 1036
METaJJIOB
. . bubmoreka [IOK
XUMHUYECKHE CBOMCTBA METAJLIOB. DJNEKTPOXUMUIECCKUI
44 https://m.edsoo.ru/00ae

PSI HANIPSHKEHUH METaIoB

1156



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O6u1re ciocoObl momyyeHust MetanioB. CrutaBbl.

bubmoreka [IOK

45 Beluncienus no ypaBHEHUsAM XUMHUYECKUX PEaKlyi, https://m.edsoo.ru/00ae
€CJIM OJTMH U3 PEarcHTOB COJACPIKUT MPUMECH 1156
bu6mmoreka IIOK
46 [ToHsATHE O KOPPO3UH METAIIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IIOK
47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
48 OKCHUbl U TUIPOKCUJIBI HATPUS U KaJIus https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK
49 [TenmouHo3emMeNnbHBIE METAJIIbI — KAJIBIUN U MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Bakneiime coeIMHEHUS KaTbIIHUS https://m.edsoo.ru/00ae
15e8
51 O00011IeHIE U CUCTEMATU3ALHS 3HAHUI
bu6mmoreka IJOK
52 XKécTtrocTh BOIBI U CITOCOOBI €€ yCTpaHEHHS https://m.edsoo.ru/00ae
1886
N bubnuorexa [IOK
[Tpaktrueckas padora Ne 6 mo Teme "JKECTKOCT BOJIBI U
53 P B P | 8 https://m.edsoo.ru/00ae
METOIbl €€ YCTPaHEeHUS 1268
bu6mmoreka [IOK
54 ATOMUHMI https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
55 AMpoTepHbIe cBOIICTBa OKCHA U THIPOKCHIA https://m.edsoo.ru/00ae
1c64
bu6mmoreka IJOK
56 Keneszo https://m.edsoo.ru/00ae
1d86
bubmoreka [IOK
57 Oxcupl, THAPOKCH B U coiu kene3a (1) u sxenesa (1) https://m.edso0o.ru/00ae
35€e6
58 O0001IeHE U CUCTEMATH3aMs 3HAHUH
[IpakTnueckas padbora Ne 7. Pemenue Bubnuoreka [IOK
59 AKCIIEPUMEHTAJIbHBIX 3a7a4 1Mo TeMe «Bakueime https://m.edsoo.ru/00ae
METAJIbl ¥ X COETHMHEHMS» 3de8
Brruucienust mo ypaBHEHUSIM XUMHUYECKUX PEaKIUH,
€CJIM OJIMH U3 PEarcHTOB JIaH B N30BITKE UJIH COACPIKUT bubmorexa HOK
60 P . https://m.edsoo.ru/00ae
npuMecH. BeIaucieHns MacCOBOM JTOJIM BBIXOZA MPOIYKTa 1750
peakIuu
61 O06001IeHrEe ¥ CUCTEMATHU3AIN SHAHUHA



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KonTponbhas padota Ned4 o Teme «BaxHeiinme

62 1
METaJUIbl U UX COCTUHCHUS
BemecTBa 1 Marepuaibl B MOBCEIHEBHOM YKH3HU bubmorexa [IOK
63 P 1 https://m.edsoo.ru/00ae
YelloBeKa 350
bu6moreka [JOK
64 XHUMHYECKOE 3arpsi3HEHUE OKPY)KAFOIICH CpeIb 1 https://m.edsoo.ru/00ae
4270
bu6moreka [JOK
65 Ponb XuMHM B PEIIEHUH SKOJIOTHYECKUX MTPOOIeM 1 https://m.edsoo.ru/00ae
4270
bubmuoreka [IOK
66 O06001IeHrEe U cCHCTeMaTH3aIus 3HAHUI 1 https://m.edsoo.ru/00ae
0doa
bu6mmoreka IIOK
67 O06001IeHrEe U CHCTeMaTH3aIus 3HAHUI 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka IIOK
68 O06o001IeHre U cCHCTEMaTU3aIus 3HAHUH 1 https://m.edsoo.ru/00ad
9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Xumus. 8 kiacc: yueb. ais obieodpazoBarenbHbIX yupexaenuid / O.C.
I"abpuenss. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 286 c.

Xumus. kiacc: yuae0. A obmeoopazoBarenbHbix yupexaenuit / O.C.

["aGpuensH. - 3-e uzn., crpeotutn. - M.: llpoda, 2022. - 288 c.

METOIUYECKHUE MATEPUAJIBI IJISA YUYUTEJIS
Beenure

1. I'abpuensn O. C., Bockoboitnukosa H. I1., fmrykoBa A. B. Hacronbhas
KHHUTa yauTess. Xumus. 8 ki1.: Metogudeckoe nocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaas ayis 1abopaTopHBIX OIMBITOB U
npaktudeckux padot. 8 k1. K yue6nuky O. C. 'abpuensna « Xumus. 8 Kiaccy.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kmacc / O. C. 'abpuensn. — M. : Jlpoda, 2021. — 109.

4. Tabpuensu, O. C. Meroauueckoe nocodue k yueouuky O. C. ['abpuensna
«Xumusy. 9 knacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : rexHonornueckue kaptel kK yaueOHuky O. C. ['abpuensna « Xumusl.
8 kimacc» : Mmetogudeckoe mocooue / JI. . Acanosa. — M. : [Ipoda, 2020

6. Xumus : TexHosjoruueckue kaptel kK yaueoHuky O. C. I'abpuensHa « Xumus.
9 knace» : Mmeronuueckoe nocodue / JI. M. AcanoBa. — M. : JIpocda, 2018

7. Xumus. 8 ki1.: KoHTposbHBIE U TpoBepoUHbIe paboThl K yueoHuKy O. C.
IMa6puensna «Xumust. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa
u ap. - M.: Jlpoda, 2022. nanubie



MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beemurenannsiehttp://www.chemnet.ru I'azera « XuMusD» ¥ CAlT JIJI yIUTEIS
«5l nny HA ypOK XUMUN»

http://him.1september.ru Enunas xomrekmust LIOP: TIpeameTHas KOJISKITUs
«XuMUD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
sKcriepuMeHThl: XxuMud. Komnexkuust Poccuiickoro o01eo0pa3oBaTeibHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Becepoccuiickast omMIiiaja mKOJILHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYCOHUK JIsI
CpEIHEN MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: JIEKTPOHHBIN YIeOHHK
http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMUS
http://www.chemistry.ru JluctaniimoHHasi oJMMIIHaAa M0 XUMHH:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeNIbHbINA POEKT
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