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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa o XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHuUs COCTABIEHA HA OCHOBE
TpeOOBaHUIN K pe3yJabTaraM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMbI OCHOBHOTO
oOmero oOpazoBanus, npeactaBieHHbIXx B PI'OC OO0, a Takxke Ha OCHOBE (enepabHOM
paboueiil mporpaMMBbl BOCIIUTAHUS M C YUETOM KOHIICTILIMU TMPETOIaBaHusl yueOHOro mpeameTa
«XuMus» B 00pa3oBaTesbHbIX opranu3anusx Poccuiickoit @enepanuu.

[IporpaMMa mo xumuu Aa€T TPEACTaBICHHE O LEsIX, OOmmIel cTparernd oOydyeHUs,
BOCIIUTAHHUS M PAa3BUTHA OOYYaIOIIMUXCS CpPEICTBAMH YYEOHOrO MpPEAMETA, YCTAHABIMBAET
o0si3aTeNbHOE TIPEIMETHOE COJIEpKaHue, MPEeAyCMaTpUBaeT paclpeiesieHHe ero Mo Kiaccam U
CTPYKTYPHPOBaHHUE O pasjeiaaM U TEMaM IMPOrPaMMBbI IO XUMUU, ONPEAEIISIET KOJIMYECTBEHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTHUKU COJAEPKaHHUS, PEKOMEHAYEMYIO IOCJEI0BaTEIbHOCTD
U3YYEHHS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JIOTUKU Y4EOHOTO
mporecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaroIMXCs, OMpeessieT BO3MOXKHOCTH IpPEAMETa
I peanu3alu  TpeOOBaHM K pe3yidbTaTaM OCBOCHHMSI OCHOBHOW oOpa3zoBareinbHOU
IpOrpamMMbl Ha YPOBHE OCHOBHOTIO 0011ero 00pa3oBaHus, a TakKXke TpeOOBaHUM K pe3ylbTaTaM
oOydeHHs] XMMHUHM Ha YPOBHE IleJIeld M3y4YeHUs MpeAMEeTa U OCHOBHBIX BHJOB Y4€OHO-
MI03HABATEIBHOM JEATEIbHOCTH 00YYaIOLIErocs o OCBOEHUIO yUeOHOTO COAEPKaHNUA.

3HaHWe XUMHH CIIY>KHUT OCHOBOM JUIsl (POPMUPOBAHUS MUPOBO33PEHUS 00YHAIOIIETrOCs, €ro
NPEICTAaBICHUA O MaTepualbHOM €IMHCTBE MHUpPA, BAXKHYIO pPOJIb HUIPAOT (HOPMHpPYEMbIE
XUMUEHN NIPEICTaBICHNS O B3aMMOINPEBPALIEHUSAX SJHEPTUU U 00 HBOJIIOLIMH BEIIECTB B IPUPOJE,
0 MyTSAX peleHus o0albHbIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBON U 3KOJIOTMYECKON O€30aCHOCTH, MPOOIEM 3APABOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaanu3alii BO3MOXHOCTEHN Il CaMOpa3BUTHS U (POPMUPOBAHUS KYIBTYPbI
JUYHOCTH, €€ 001Iel U GPYHKIIMOHATBHOU IPAMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHKE MBIIIJIEHUS! U TBOPYECKUX CIOCOOHOCTEN 00ydarouuxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOM  JeATEIbHOCTH, OJKCHEPUMEHTANbHBIX U
UCCJIEIOBATEIbCKUX yYMEHHUM, HEOOXOIMMBIX KaK B TIOBCEJHEBHOW JKU3HH, Tak M B
npo¢eCCHOHAIBLHON 1eSITETbHOCTH;

3HAKOMUT CO CHEeUU(PUKOW HAyYHOIO MBIIUICHHS], 3aKJIaJIbIBAET OCHOBBI LEIOCTHOIO
B3MNISIa Ha €OUHCTBO MPUPOJAbI M YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM JTaloM B
(GbOpMHUPOBaHUU €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00YUarOIIHUXCS;

CIOCOOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K TPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B SKOJOrMYecKoe oOpazoBaHueE
0o0y4Jaronuxcs.

JlanHble HampaBiieHHs B OOyYE€HUHM XMMHHM O0O€CTeuuBaloTCs CrieuuuKon copepkaHus
y4eOHOro MpeaMera, KOTOpPbIM SBJISETCS MEJarorMueckd aJanTUPOBAHHBIM OTPAXKEHUEM
0a30BOI1 HAYKU XMMHUH HA ONIPENECIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro OOpa3oBaHMS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMUMHCS CUCTEMBI NTEPBOHAYATIBHBIX MOHATUN XUMUU, OCHOB HEOPTAHUUYECKON XUMUU U
HEKOTOPbIX OTAEJIbHBIX 3HAUMMBIX MMOHATUI OPraHUYECKON XUMHH.

Crpykrypa coiepkKaHus MporpaMMbl MO0 XUMUU C(HOpPMHUpPOBAHA HA OCHOBE CHCTEMHOIO
nonaxona k €€ mzydeHuro. CoaepikaHue CKIAAbIBAETCS M3 CUCTEMbl MOHATUH O XMMHUYECKOM
DJIEMEHTE W BEUIECTBE M CHUCTEMbl MOHATHUH O XMMHUYecKoW peakuuu. O0e 3T CHUCTEMbI
CTPYKTYPHO OPTraHM30BaHbl MO MPHUHIIMITY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHUI HAa OCHOBE
TEOPETUUECKUX MPEACTABICHUIN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHs KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkona /. 1. Menzeneesa kak OCHOBHOI'O 3aKOHA XUMHUU;

— YUYEHMsI O CTPOEHUH aTOMa U XUMUYECKOH CBSI3HU;

— NPEACTABIECHUHN 00 IEKTPOIUTUYECKON AUCCOLUALIMY BEILIECTB B PACTBOPAX.

Teopernyeckrue 3HaHMSI PACCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Ppa3BUBAKOTCS IOCIENOBATENBHO OT OAHOIO YPOBHS K JPYyroMy,
BBINOJHSSA (PYHKIMM OOBSICHEHHS M IPOTHO3MPOBAHMSI CBOMCTB, CTPOCHMSI U BO3MOYKHOCTEU
IPAKTHYECKOrO MPUMEHEHHUS U TIOJIYUYEHUs U3ydaeMbIX BELLECTB.

OcBoeHHe MPOrpamMMbl [0 XUMHH CIOCOOCTBYCT (OPMHPOBAHHMIO IPCACTABICHUS O
XMMHUYECKOM COCTaBIIAIOIIEH HAyYHOM KapTHMHBI MHpa B JIOTUKE €€ CUCTEMHON MpUPOAbI,



LEHHOCTHOI'O OTHOILLICHHSI K HAyYHOMY 3HAHUIO U METO/IaM [TO3HAaHM B Hayke. 3yueHne xumun
OPOUCXOAUT C TMPHUBICUCHUEM 3HAHUW U3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knaccb» 1 «Pu3nKa. 7 KIace.

[Tpu u3ydeHnn XUMUM TPOUCXOAUT (POPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKON HAyKH Kak
001acT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIHHOCTH YEJIOBEKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOI KyJBTYphl. 3agada y4eOHOro MpeAMeTa COCTOUT B (POPMHPOBAHHUH
CUCTEMbl XMUMUYECKUX 3HAHUM — BaXHEHIINUX (aKTOB, MOHATUHN, 3aKOHOB M TEOPETUUECCKUX
NOJIOKEHUM, JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
NpUOOLIEHUH K HAyYHbIM METOAAM MO3HAHUS IPU U3YYEHHH BEUIECTB U XMMUYECKUX PEAKLIHM,
B (OPMHUPOBAaHMM U PA3BUTHM TO3HABATEIBHBIX YMEHHM W HUX NPUMEHEHHH B Y4eOHO-
MO3HABATEIBHOM M YUEOHO-UCCIIEI0BATENBCKON IESITEIbHOCTHA, OCBOCHHH MTPaBUil O€3011aCHOTO
oOpallieHusi ¢ BeleCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipy W3yyeHMHM XUMUU HA YpOBHE OCHOBHOIO OOHIEr0 0Opa3OBaHMs Ba)KHOE 3HAYEHUE
IpUOOPENIH TaKUE LU, KaK:

— (popMUpPOBaHKME MHTEIUIEKTYaIbHO PA3BUTON JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO PEIICHUI, CIOCOOHOM aJanTUpOBaThCAd K
OBICTPO MEHSIOLIUMCS YCIIOBUSM >KU3HU;

— HamnpaBJIEHHOCTh OOy4YEHHS Ha CHUCTEMaTHYEeCKoe MpuoOUeHne oO0ydarlmuxcs K
CaMOCTOSITEJIbHOM ~ TNO3HABAaTEIbHOM  JIEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAHMS,
(hOpPMUPYIOIIMM MOTHBALIMIO U Pa3BUTUE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBUM, CIOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYaOIIUMHKCS OIbITa
Pa3HOOOpa3HOW JEATETbHOCTH, O3HAHUSA U CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHIIMI ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JIS PA3TUUHBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YHUCJIE€ YMEHUU OOBSACHATh U OLEHUBATH SIBJICHUS OKPYXKAIOIIETO MUpPA, MCHOJb3Ys 3HAHUS U
OMbBIT, TOJYYEHHbIE MPU H3YYEHUU XHMHHM, TPUMEHATH HMX NpPH pPEIIeHHH TpolieM B
MTOBCETHEBHOM )KU3HU U TPYAOBOM AECATEIBbHOCTH;

— (GopMupoBaHue y 00yHdarouuxcsa T'yMaHUCTUYECKUX OTHOIICHHH, MOHUMAaHUs LIEHHOCTH
XUMUYECKUX 3HAHWM NJ1 BBIPAOOTKH 3KOJIOITMYECKU LEIecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NIESITETBHOCTH B LEISAX COXPAHEHUS] CBOETO 3/I0POBbSI U OKPYKAIOUIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITMTAHWIO Ha OCHOBE YCBOEHHS OOIIEYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOUIIS U HAMPABICHHOCTH AaJbHEUIIIEr0 00yUYeHH .

OO01ee 4nciio 4YacoB, OTBEEHHBIX JJI1 U3YyYEHUsS] XMMHUHU HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce —
68 yacoB (2 Jaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B KW3HUA YEIOBEKa. XUMMHS B CUCTEME HaykK. Tema u
BelecTBa. DU3MUECKHE CBOMCTBA BeIECTB. ArperarHoe cocTositHue BemiecTB. [loHsitue o
MeToJIaX Mo3HaHus B XxuMuH. UucTeie BemecTBa u cMecu. CriocoObl pa3aesieHust CMeCeH.

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

Xumudeckass Qgopmymna. BameHTHOCTh AaTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. (OTHocUTenbHas aroMHas Macca. OTHocUTeNbHas
MOJIEKYJISIpHAs Mmacca. MaccoBast 10JIsl XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moinb. Moisipras macca. B3anMoCBs3b KOIMYECTBA, MACCHI U
YyuCa CTPYKTYPHBIX €IMHUI] BelecTBa. PacyéTel mo popMynaM XUMUYECKUX COCTMHEHUH.

OuU3NYECKHE U XUMHUUYECKUE SBJICHUS. XUMHUYECKas pEakluss U €€ NMPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeEIIECTB. XuUMHUUeckue YypaBHeHus. Krnaccudukanus XuMUYECKUX
peakiuii (CoeIMHEHHUs, Pa3JIOKEHHUS, 3aMEIIEHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMUMHYECKOM MOCYI0H, MpaBWiaMu padOThl B JaOOpaTOpUH U NpuéMaMu
oOpaiiieHus ¢ 1abopaToOpHbIM O00OpPY/IOBaHUEM, W3YUYEHUE U ONKCaHuE (PU3MYECKUX CBOMCTB
00pa3o0B HEOPraHMYECKUX BEIIECTB, HaOMOAeHUE (pU3NUecKUX (TUIaBICHUE BOCKA, TasHUE
JbJa, paCTUpPAHUE caxapa B CTyNKe, KUTICHUE W KOHACHCAIIMS BOJbI) U XUMHUECKHUX (TOpPEHUE
CBEYH, IMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJIa C KHUCIOTOW) SIBICHUH,
HaOJIIOICHUE U OMMCAHKUE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiil (pa3ioxkeHnue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTBHI C XJIOpHIOM Oapwus, pasioxenue ruapokcuma memau (1)
IIpY HarpeBaHUM, B3aMMOJICUCTBHE kKeye3a ¢ pacTBopoM coiu meau (1), nsyuenue cnoco0oB
pazzesieHusi CMecel: C TOMOIIbI0 MarHuTa, (PUiIsTpOBaHHE, BHITIAPUBAHUE, IUCTUIUISAINUA,
xpomarorpadusi, TPOBEACHUE OYUCTKH TIOBAPEHHON COJIM, HAONIONEHUE U OMNHCAHUE
pe3yAbTAaTOB MPOBEACHHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAcChl, CO3/1aHUE
MojIeJIei MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBUTe M HEOPraHNYeCKUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopoa — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xuciopojga B Tpupoje, (Ppu3nueckue W XHUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuabl. [lpumenenue xkucimopoga. CrocoObl TMOTYyYEHHS KHUCIOpoda B
Ja00paTopuu U MPOMBIIUICHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — auioTpornHas
MonU(UKaLUs KUCIOPOAA.

TemoBoil >PPexkT XUMHUYECKOW pEeaklHH, TEPMOXUMUYECKHE YpaBHEHUS, 3K30- U
SHJIOTEPMUYECKUE peakiuu. TOIJIMBO: Yrojib M METaH. 3arpsi3HEHHE BO31yXa, YCHIICHUE
napHUKOBOTO A (ekTa, pa3pyiieHne 030HOBOTO CJIOSL.

Bomopon — »smemeHT M mpocToe BelecTBO. Haxoxenue Boaopoaa B MIPHUPOJE,
bu3nUecKre 1 XMMUYECKHUE CBOMCTBA, MIPUMEHEHHE, CTIOCOOBI MoTy4eHusl. KucioTel v comnu.

Mosnsipablii 00bEM ra30B. Pacy€Thl MO XUMUUECKUM YPABHEHUSIM.

dusnyeckue cBomcTBa Boabl. Boma kak pactBopurens. PactBopsl. HaceliieHHblE U
HEHACBIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BemiecTB B BoAe. MaccoBasi 1051 BEIECTBA 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.

Knaccuduxanus Heopranmdeckux coenuneHuil. Oxcunpbl. Kiaccuduxanus OKCHIIOB:
cosieoOpasyromue  (OCHOBHBIE, KHUCJIOTHBIE, aM@oTepHble) U  HecoJeoOpa3yroIue.
Homenknarypa okcumoB. Pu3MYecKMEe M XUMHUYECKHE CBOWCTBA OKCcUAOB. Ilomydenwue
OKCHU/JIOB.

OcunoBanusi. Kiaccudukanus ocHOBaHWM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuil. OU3NYECKUE U XUMHYECKHUE CBOMCTBA OCHOBaHUM. IlomyueHue
OCHOBAaHUU.

Kucnotsl. Knaccugukanus kucnor. Homenknarypa kucinot. dusnyeckre 1 XuMUYeCKHe
cBoiicTBa KUCIOT. Pan aktuBHocty MmetaiuioB H. H. bekerosa. I1onyuenue Kucior.

Conu. Homenknarypa coneil. @u3nueckue u XuMHUYECKue cBoicTBa coiieil. [lomyuenue
COJIEH.



['eHeTHUECKas CBSI3b MEXKY KJIACCAMH HEOPIraHUYECKHX COEIMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpE/IeJICHHE COJIEpPKaHusl KUCIOpoa B BO3AyXe, MOIyUeHHE, COOUpaHue,
pacro3HaBaHWE U M3YUYEHHE CBOMCTB KHCIOPOAA, HAOMIONEHHE B3aWMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS M MPEKpAILCHUs TOPeHUs (TI0XkKapa), 03HAKOMIICHHE C
oOpa3laMi OKCHJIOB M OINMCAHHWE UX CBOICTB, IMOJNyuyeHUE, COOMpAHUE, PACMO3HABAHHUE U
U3ydeHHEe CBOMCTB Bopopoaa (ropeHue), B3amMonercTBrue Bogopoaa ¢ okcuaom memu (1)
(BOBMOXKHO ~ HCMOJNB30BaHWE  BUJEOMATepUasoB), HaOmOAeHHE  O0O0paslloB  BEIIECTB
KOJTMYECTBOM | MOJIb, WCCIIENOBaHWE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C Pa3TMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C  ONPEACIEHHOW MacCOBOM  JIOJEH
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBHE BOABI C MeTaJUlaMU (HaTpueM W KaJlbLIUEM)
(BO3MOYKHO MCIOJIb30BaHHE BHIEOMATEPUANIOB), MCCIIENOBAaHUE OOpa3llOB HEOPTaHHMYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOMEHUE M3MEHEHUSI OKPAaCKHM MHIUKATOPOB B PACcTBOPAxX
KUCJIOT W IeJiouel, uzydyeHue B3auMmoneuictBus okcuna meau (ll) ¢ pactBopoMm cepHoi
KHCJIOTBI, KHUCJOT C METajulaMH, PEeaklUuil HEUTpaln3aluu, IOJIyYeHUE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHCHHE OJHOIO MeETaula JAPYIMM H3 pPacTBOpa CONHU, pPELICHUE
HKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMe «BaxkHeilme Kiaccbl HEOPraHUYECKUX COETUHEHUIN.

IHepuoauueckuit 3axkoH u Ilepuonuyeckass cucrema xumudeckux djiemenros /. U.
MenaesieeBa. Crpoenune aTOMOB. XumMuueckas CBSI3b. OxuciaureabHO-
BOCCTAHOBHUTE/IbHbIE PeaKIHUU

[lepBbie TMOMBITKM KJIACCU(PUKAIIMU XUMUUYECKUX »dyieMeHTOB. l[loHsTHe O rpymnmax
CXOJIHBIX 3JEMEHTOB (LIEJOYHBbIE W HIEJIOYHO3EMENIbHBIE METaJUIbl, T'aJIOT€Hbl, WHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPbIE 00Pa3yl0T aM(POTEPHbIE OKCUJIBI U TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. llepuomuueckas cucrema xumuyeckux osnemMeHTtoB J[. .
MengeneeBa. Koporkonepuoanas u nnuHHonepuoaHas (opmbl Ileprogndeckold CHCTEMBI
xumuueckux anemeHToB /. M. MenneneeBa. Ilepuonsl u rpynnbl. PHU3UYECKUN CMBICTT
NOPSJIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYMIbI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W3orombel. Onektponsl. CTpoeHHE
ANEKTPOHHBIX O00O0JIOYEK AaroMOB NepBbIX 20 XHUMHUYECKMX 3ieMeHTOB Ilepuognueckoi
cuctemsl [[. 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA TI0 €ro MOJOKEHUIO B
[Tepuonnueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANINYECKUX
Y HEMETAJUIMYECKUX CBOWCTB MO IpynnaM U NepUoIaM.

3nauyenue [lepuoguueckoro 3akoHa u Ilepronnyueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
IUISl pa3BUTHUS HAayKu U npakTuku. J1. 1. MenpaeneeB — yu€HbIi U IpakKTaHUH.

Xumuueckass  cBs3b.  KoBaneHTHas  (mojsipHass M HEMOJISIpHAs)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKHUX A1eMEeHTOB. IOHHAas CBS3b.

Crenenbp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecce
OKHUCJICHUS! U BOCCTAHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHre oO0pa3lioB BEIECTB METAIOB M HEMETAJUIOB, B3aUMOJACHCTBUE THMAPOKCHU]IA
IIMHKA C pacCTBOPAMH KHUCJIOT U IIEJIOUEH, MPOBEAEHUE OMBITOB, MILTIOCTPUPYIOIINUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOpEeHUE, PEaKIUU Pa3I0KEHUS], COSAUHEHUS ).

Mesicnpeomemmnule ceazu

Peanuzanus MeXOpeIMETHBIX CBSI3€i MPU U3yUYEHUN XUMUU B § KJIacCe OCYILECTBIISIETCS
Yyepe3 HCIOJIIb30BaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHATUH,
SBJISIFOIIMXCS. CACTEMHBIMU JIJIs1 OTJIEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAy4HbIe TOHATHSA: HAy4HbIH (DAKT, TUIOTE3a, TEOpHs, 3aKOH,
aHaiu3, CHUHTE3, KJIacCU(pUKALMs, MNEePUOJUYHOCTb,  HAOMIOACHUE,  OIKCIIEPUMEHT,
MOJIEJINPOBAaHNE, U3MEPEHUE, MOJEINb, SIBJICHUE.

@®usuka: marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJA, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DJEKTPUUYECKUM 3apsiji, BEUIECTBO, TENO, 00bEM, arperaTrHoe
COCTOSIHUE BEIIECTBA, T'a3, GU3UUYECKUE BEIUUYMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE371b1, ComHILE.

buonorus: dotocunTes, npixanue, ouocdepa.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOAbI, IOJIE3HBIE
MCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.



9 KJITIACC

BemecTBo M XUMHMYeCKasi peaKkuus

Ilepnonnueckuii 3akoH. llepmommnueckas cucrema xumMudeckux daeMeHtoB /I M.
MenpneneeBa. CrtpoeHrne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XHUMHYECKHUX
DIIEMEHTOB IEPBBIX TPEX IMEPUONOB, KalMs, KaJbLUs U WX COCAUHEHHU B COOTBETCTBUHU C
IIOJIOKEHUEM DJIEMEHTOB B [leproanyeckon cucteMe U CTPOEHUEM UX aTOMOB.

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

Knaccudukamus 1 HOMEHKIATypa HEOPTaHUYECKHUX BEIIECTB. XUMHUYECKHE CBOIICTBA
BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHWMYECKUX COCAVUHEHUN, TEHETUYECKAs
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKIX peakuil Mo pa3IndHbIM MMPU3HAKaM (IO YKCITY U COCTaBY
YUaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY 3¢ (eKTy, M0 H3MEHEHHIO CTEIeHEeH
OKHUCJICHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OpaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
DHAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMHUUYECKUE YPABHEHNS.

[lonsiTue o ckopoctu xuMuyeckoil peakuuu. [loHsaTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKHX peakuusx. [IoHATHEe O TOMOTeHHBIX M TeTepOreHHbIX peakuusax. llonsTtue o
karamnse. llonatne o0 xumMuueckoM paBHOBecHH. DakTOpbl, BIUAIONIME HA CKOPOCTh
XUMHAYECKOU PEAKIINN U TOJ0KEHNE XMMHIECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, 3JEKTPOHHBIA OallaHC OKHCIUTENIbHO-
BOCCTaHOBUTENBHOU peakiuu. CoCTaBlIeHNE YPaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMil ¢ UCTIONB30BAHUEM METO/IA IIEKTPOHHOTO OajaHca.

Teopurs NEKTPOIUTHUECKON TUCCOUUALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTtnoHsl,
aHMOHBI. MexaHu3M JUCCOLMALMM BEIIECTB C PA3JUYHBIMU BUIAMU XUMHWUYECKOM CBS3H.
Crenenb qucconuauu. CUibHbIE U cIa0bI€ IEKTPOJIUTHI.

Peakiium MoHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS PEAKIUH MOHHOTO OOMEHA, MOJIHbIE U
COKpAIlEHHbIE HOHHBIE YpaBHEHHs peakiuil. CBOMCTBAa KUCJIOT, OCHOBAHUM U COJIEU B CBETE
IPEJICTaBICHU 00 ANEKTPOIUTHYECKOM aucconmanuu. KauecTBeHHbIE peaklud Ha HOHBI.
[ToHsiTHE O TUAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEJSMH KPHCTAJUIMYECKMX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METAJIOB M HeMeTauioB (TpaduTa W anmasa), CJIOKHBIX BEHIECTB (XJOpUJa HaTpus),
MCCIIEJOBAaHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pEaKIMU OT BO3JIECUCTBUSA Pa3IMYHBIX
(akToOpOB, HCCIEAOBAHKE IEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALINU
KHCJIOT, WIeJIoued U cosieid (BO3MOXKHO HCIIOJIb30BAaHUE BHUJAEO MATe€pUasioB), MPOBEICHUE
OMBITOB, WITIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS pEeaKMil HOHHOTO oOMeHa (oOpa3oBaHue
OCajJika, BBIJEJICHUE Tra3a, 0Opa30BaHHME BOJbl), OMNBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENLHBIX Peaklnii (TOpeHue, peakiiui pa3ioKeHusl, COeTUHEHNS),
pacro3HaBaHWE HEOPTAHMYECKUX BEIIECTB C MOMOIIBI) KAaYE€CTBEHHBIX PEAKLIMNA HA HOHBI,
pELIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
creneHu okucienus. CtpoeHne U (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XUMHUYECKUE CBOMCTBA Ha MpUMeEpe XJopa (B3aMMOJIEUCTBHE C MeTallaMU, HEMETaJlJlaMH,
niesnioyamu).  XsopoBogopon. CoisiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, TMOIY4YEHUE,
IpUMeHeHue. JleicTBue Xjopa MU XJIOPOBOAOPOAA HAa OpraHU3M 4esoBeka. Baxueniue
XJIOPUbI U UX HAXOXKJICHHUE B IPUPOJE.

Oobmas xapakrepuctuka sneMeHTOB VIA-rpynmnbel. OcoOE€HHOCTH CTpPOEHUs aTOMOB,
XapaKTepHbIE CTENEeHU OkHucieHus. CTpoeHne U (PU3NYECKHUE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpOoJa U cepbl. AJUIOTPONHbIE MOIM(UKALNN KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepbl. CepoBOAOpOA, CTpPOEHHE, (PU3UUECKUE UM XUMHUYECKHE CcBOWcTBAa. OKCHIBI CEphbl Kak
OPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast kuciaora, pru3nueckrue 1 XMMUYECKHE CBOWCTBA
(oOmue kak HpeacTaBUTENs Kiacca KHUCIOT U crneuu@uueckue). XUMHUECKHE peakluu,
JeKale B OCHOBE MPOMBIIIJIEHHOIO CIIOco0a MOJyyeHUsl CepHOM KHUCIOoThl. [IpumeHeHue
cepHol kucnoTbl. CoaM CEpHOM KHCIOThI, KayeCTBEHHas peakiusi Ha Cyab(ar-HoH.
Haxoxnenue cepbl U €€ COCAMHEHUN B MPUPOAEC. XUMHUUYECKOE 3arpsi3HEHUE OKPYKArOUIEH



Cpelbl COEIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKAH, 3arpsA3HEHUE BO3AyXa M BOAOEMOB),
CHOCOOBI €ro MpeA0TBPALLICHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHCICHUS. A30T, pacmpocTpaHeHHE B NIpHUpoae, (U3NYECKHUe U
XuMHueckre cBoiictBa. KpyroBopor aszora B mpupoae. AMMHAK, €ro (Qusuueckue Hu
XUMHUYECKHE CBOWCTBA, MONy4YeHHe U mpuMmeHeHue. Conu aMMOHMS, UX (U3NYECKUE U
XUMUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakius Ha MOHbI aMMOHMS. A30THas
KHCTIOTa, €€ ModydeHue, GU3ndecKue U XMMHUYECKHE CBOMCTBA (00IIME KaK MpEeACTaBUTENS
KJlacca KUCJOT U crienududeckue). VMcmnonp30BaHue HUTPATOB U COJEH aMMOHHS B Ka4eCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelbl COEIMHEHHUSIMU
azora (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop,
ayuorporiHeie  Momudukamuu  Gocdopa, GuznUecKkne W XUMHYECKHE CBOMCTBA. OKCHT
dochopa (V) u docdhopHas kuciora, GU3NIECKHEC U XUMHUYCCKHUE CBOWCTBA, MONYYCHHE.
Hcnonp3zoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YIOOPEHHIA.

OOmast xapakrepucthka 37MeMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTePHbIE CTENIEHU OKUCIECHHS. YITIepo/, aJNIOTPOIHbIE MOIU(DUKAIIMH, PACIPOCTPAHEHUE
B mpupoje, (unyeckue U XUMHUYECKue cBoiicTBa. AncopbOuusa. KpyroBopor yriepona B
npupone. OKcuabl yriiepoja, ux pu3nyeckue U XUMHUYECKUE CBOMCTBA, JACHCTBUE HA KUBBIE
OpraHu3Mbl, MMOTYYEHUE U MPUMEHEHHE. DKOJIOTHYECKUE MPOOIEMBbI, CBA3aHHBIE C OKCHJIOM
yrrepoza (1V), rumoresa 1o0anbHOTO MOTEIVICHHS KIMMaTa, TapHUKOBBIN 3(Q(HEKT. YrobHas
KHCJIOTa U €€ CONM, UX (PU3NYECKUEe U XUMUYECKHE CBOMCTBA, MOJYYEHUE U MPHUMEHEHHE.
KauecTBeHHas peakuusi Ha KapOoHaT-nOHBL. Mcronb3oBaHue Kap60HaTOB B OBITY, MEAUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHUSIX yIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETWUJIEH, 3TaHOJ, DIHUIEPHUH, YKCycHas kucnora). IlpuponHsie
VCTOYHUKH YIJIEBOJOPOAOB (Yrojib, IPUPOAHBIA ra3, HE(Th), MPOAYKTHl UX NEPepadOTKU
(6eH3uH), UX poJib B OBITY U MNPOMBINUICHHOCTH. [IOHSTHE O OMOJOTMYECKH BaXKHBIX
BELIECTBAX: KUpax, Oenkax, yrieBojax — M UX pOJIM B KM3HU 4YelloBeKa. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usmyeckue M XUMUYECKHE CBOMCTBA, IMOJYYEHHUE U HPHUMEHEHHE.
Coenunenust kpemHusi B mpupozge. OOmme mnpencrabienuss o0 oxcuae kpemuus (1V) u
KpeMHUeBOM kucinore. CHIUKaThl, HUX HCIOJB30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
BaxkHeiilline CTpOUTENbHBIE MaTepUaibl: KEpaMUKa, CTEKJIO, LIEMEHT, OETOH, >KeJe300€TOH.
[Tpobnembl 6€30MaCHOTO HKCIMONB30BAHUS CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHre o0pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB CONIIHOM KUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEAKIUN HA XJIOPUJI-MOHBI U HAOIIOACHUE MTPU3HAKOB UX MPOTEKAHUS, ONBITHI,
oTpaxarolue pU3NYeCcKrue U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COEIMHEHUN (BO3MOKHO
UCIOJIb30BAHUE BHUIEOMATEPHAIIOB), O3HAKOMIIEHHE C 00pa3liaMu XJIOPHIOB (TaJOreHUI0B),
O3HAaKOMJIEHHE C oOpa3mamMu cepbl U €€ COEeOUHEHUSIMU (BO3MOXKHO HCIOIb30BAaHUE
BUJICOMATEpUasIoB), HaONIOIEHHE TIpollecca OOyIIMBaHUS caxapa TIof JCHCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM KHUCIOTHI, H3YYEHUE XUMHUYECKHX CBOMCTB pa30aBIECHHOM
CEepHOM KHUCJIOThI, MPOBEJACHUE KAYeCTBEHHOM peakuuu Ha cyabdar-uoH W HaOloaeHue
npu3HaKa €€ MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOWCTBaMHM a3ota, ¢pocdopa u ux
COCIMHEHHM (BO3MOXKHO MCIIOJb30BaHUE BHJEOMATEPUATIOB), oOOpa3llaMH a30THBIX U
dbochopHbIX ymnoOpeHui, MoydeHue, coOupaHue, pacro3HaBaHUE W HM3y4YCHUE CBOMCTB
aMMUaKa, MPOBEICHUE KAaYECTBEHHBIX PEaKIMi HA MOH aMMOHHMS U (ocdaT-uoH U U3yyeHUe
IPU3HAKOB HUX NPOTEKaHMs, B3aUMOAECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIOTHI C
Meblo (BO3MO)KHO UCIOIb30BAHUE BUIEOMATEPUAIIOB), U3YyUEHHUE MOJIETEN KPUCTAIUINYECKUX
pemérok ainMasa, Trpadura, (QyUIEpeHa, O3HAKOMIIEHHME C IPOLIECCOM  aacopOLuu
PacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIIIEM U YCTPONMCTBOM IPOTHBOra3a, NOJIyUYEHHE,
coOupaHue, pacno3HaBaHME U H3Y4YEHHME CBOWCTB YIVIEKHUCIOIO Trasa, M[pPOBEIECHUE
KAQUECTBEHHBIX peakUuid Ha KapOOHAaT M CWIMKAT-MOHBI M HW3yYEHHE IMPU3HAKOB MX
OPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIMEN CHIMKATHOW IPOMBIIUIEHHOCTH, pPEIIECHUE
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHelne HeMeTalIbl U X COCTUHEHUS.

MeTayibl M MIX COeIMHEHUSA



OO6miasi xapakTepUCTHKAa XHWMHYECKUX D3JIEMEHTOB — METaUIOB HAa OCHOBAaHUU HUX
nonoxenuss B Ilepuogmueckon cucreme xmmuueckux sneMeHtoB /. M. MenneneeBa u
ctpoeHus aroMoB. CTpoeHue MeTauioB. Meramnuyeckass CBSI3b W MeTaluIM4ecKas
KpUCTAJUIMUECKas PEIIETKa. DICKTPOXUMUUYECKUN psii HAPSKEHUM MeTauioB. Ou3nuecKue
U XMMHUYECKHE CBOMCTBa MmeTayuioB. OOmue crnocoObl mnonydeHuss meramwioB. [lonstue o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBel (CTallb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ TIPOMBIIILJICHHOCTH.

[Ilenounsie MeTaibl: TONOXKeHUE B [leprnoanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpO€HME HX AaTOMOB, HaxoxzacHue B npupone. dusnueckue u
XUMHUYECKHUE CBOMCTBa (Ha mpuMmepe Harpus U Kanus). OKCUABbl U TUIPOKCUILI HATpUs U
kanus. [[puyMeHeHne menouHbIX METAJUIOB U KX COCIMHEHHM.

[[lesoyHO3€MENBHBIE METAJUIBl MAarHuid M KalbLMM: MojoxkeHue B Ilepuommueckon
cucreMe xuMmudeckux anemeHtoB J[. . MenaeneeBa, cTpoeHME MX aTOMOB, HAXOXKICHHE B
npuponae. PU3NYECKUEe U XUMUYECKUE CBOMCTBA MAarHus U Kajblius. BaxkHenme coeIMHEHNS
KaJbLUs (OKCU, TUIPOKCHU]I, cOJin). JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTPaHEHHS.

Amomunnii: nosoxkeHne B Ilepnogmdeckon cucreme xummdeckux snmeMmeHToB J[. .
MenpeneeBa, CTpOCHME aToMa, HaxoxkJaeHuWe B mpupoae. Duszndeckue M XUMHUECKUE
CBOMCTBa amtoMUuHMs. AMDOTEepHbIE CBOMCTBA OKCHUIA U TUIPOKCUIA ATFOMUHUSL.

Kenezo: momoxxenue B llepuogmueckoil cucreme xumuueckux siemeHToB J[. .
MenpeneeBa, CTpOCHME aToMa, HaxoxkJaeHuWe B mpupoae. Dusznyeckue M XUMHUECKUE
cBorcTBa »xene3a. Okcunbl, Tuapokcunbl U comu xenesza (ll) m xeneza (lll), ux cocras,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuii IKCcnepumenm:

O3HAaKOMJIEHHE € O00pa3llaMu METAJJIOB W CIUIABOB, MX (PU3MYECKUMHU CBOMCTBAMHU,
U3YYEHHE PEe3yJbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJIB30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICUCTBUSA OKCHJA KajdblUsl U HaTpusi C BOAOM (BO3MOXKHO
UCIIOJIb30BAHME BUIEOMATEPHUANIOB), HCCJIEIOBAaHHWE CBOWCTB JKECTKOM BOMABI, Ipolecca
TOpEHUsl Kejie3a B KHUCIOPOAE (BO3MOXHO HCIIOJNb30BAaHUE BUIECOMATEPUAIOB), MPU3HAKOB
MPOTEKAHUS KAU€CTBEHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbIWs, AJIIOMUHUSA, [IMHKA, XKEIe3a
(1) u xenesza (I11), meau (I1), HaGaromEeHNEe W OMKMCAaHKUE MPOILIECCOB OKPAIIMBAHUS IJIAMCHH
WOHAMU HaTpus, Kajdusgd W KaJlblus (BO3MOXHO UCIIOJIB30BAHUE BHJICOMATEPUAIIOB),
uccieaoBanue aM(poTepHbIX CBOMCTB TUAPOKCHAA aTFOMUHUS U TUJIPOKCU/IA [IUHKA, PEIICHUE
SKCIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BakHeume MeTalbl U UX COSTUHEHUSD).

XHMMHUA M OKpPYKAIOLIasA cpeaa

BemecTBa 1 Marepuaisl B IOBCEAHEBHOW JKM3HU YEJIOBEKA. be30mmacHOe NCIIOJIb30BaHNE
BEILIECTB U XMMHYECKUX peakiuid B ObITy. llepBas moMolnp Mpu XUMHUUYECKUX OXKOTrax H
OTPaBJICHUSX.

XUMHUYECKOe  3arpsi3HEHUE  OKpyKaromeid  cpenbl  (mpeaesibHash — JIOMyCTHUMAs
KOHIIeHTpanus Bemects, nanee — [1JIK). Poias xumMuu B pelieHuH 3KOJ0TUUECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3oB MaTepruaoB (CTEKIO, CIIaBbl METAIIOB, IOJTUMEPHBIE MaTEPHUAIIbI).

Mesicnpeomemmnule ceazu

Peanuzanys MeXNpeIMETHBIX CBI3€U MPU N3YUYCHUN XMMUU B 9 KJ1acce OCylIECTBISETCS
yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK U TOHSTHUH,
ABJISIONIUXCSI CAHCTEMHBIMU ISl OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSTHSA: HAy4yHbIM (akT, Turmore3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, Kiaccudukanus, TMepUOJAUYHOCTh,  HAOMIOAEHUE,  DKCIIEPUMEHT,
MOJICJIMPOBAHKUE, HW3MEPEHUE, MOJeb, SBJICHUE, MapHUKOBBIM d(]dekt, TexHomorus,
MaTepHuaJbl.

@usuka: marepusi, aroM, OdJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, H30TOIIbI,
pPaaOaKTUBHOCTb, MOJIEKYJA, DSJEKTPUYECKHM 3apsil, MPOBOAHUKH, IOJYIPOBOIHUKH,
JUAIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSTHUE BELIECTBa, ras,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKasl PEHIETKa, CIUIaBbl, (PU3NYECKHE BETUYUHBI,
€IVHULBI U3MEPEHHUS], KOCMUYECKOE ITPOCTPAHCTBO, IIJIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: gorocunTes, apixanue, ouocdepa, F3KOCUCTEMA, MUHEPAIbHbIE yIO0OpEHUS,
MHUKPOXJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOABI, IOJIE3HBIE
MCKOIIaeMbI€, TOTUIMBO, BOJHBIE peCypCHlI.



INJIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETOo 00pa3oBaHUS
JOCTUTAIOTCS. B XOJA€ OOy4YeHHMs] XUMHUU B €IWHCTBE Y4YeOHOH M BOCIUTATEIHHOM
JESITEIbBHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH POCCUUCKMMH COLMOKYIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMHU, NMPUHSATHIMA B OOIIECTBE NpPaBHJIAMU M HOpPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUS M COIHAIU3ALNN
0o0y4Jaromuxcs.

JIM4HOCTHBIE pe3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIIMH U PACIIMPEHHUE OTBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHKCJI€ B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPUUYECKOMY H
HAy9YHOMY HACIEAMIO, TOHMMAaHHUs 3HAUEHUS XUMHUYECKOW HAayKH B XU3HU COBPEMEHHOTO
o011ecTBa, CoCOOHOCTH BIIAJETh I0CTOBEPHON MH(POpPMaLIHEl O TIEPEIOBhIX JOCTHKEHUIX U
OTKPBITHSIX MUPOBOHM M OT€YECTBEHHON XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOICTBE MHUpa U OOIIECTBA;

2) rPaskKAAHCKOT0 BOCIIUTAHUS:

NPECTABICHUSA O COIIMAIBHBIX HOPMAax W MpaBHJIaX MEXKINYHOCTHBIX OTHOIICHHWH B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOW, y4eOHO-
UCCIIEZIOBATENBCKOM, TBOPYECKOM M APYTHX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM NEATEIBbHOCTU MPU BBINOJHEHUU YYEOHBIX, MO3HABATEIIbHBIX
3a]a4, BBIIOJIHEHUHM XUMHUYECKUX OKCIEPHUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB,
CTpEMJICHUSI K B3aUMOMNOHMMAHWUIO U B3aUMOIIOMOIIM B TMpoIlecce OTON ydeOHOI
JeSITEIbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEACHHE U TOCTYNKH CBOMX TOBAPHUIIECH C
MO3UIIMHM HPAaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYTKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MUPOBO33PEHYECKAE TMPEJACTABICHUS O BEHIECTBE H XWMHUYECKOH pPEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIOIINE OCHOBY ISt
NMOHMMAaHWsl CYIIHOCTH HAyYHOW KApTUHBI MHpa, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TMPHUPOJBI, B3aUMOCBSI3AX YEJIOBEKa C MPUPOIHON Cpemou, o
POJM XMMUU B TIO3HAHUU dTHX 3aKOHOMEPHOCTEH;

Mo3HaBaTeIbHbIE MOTHBBI, HANPABICHHbIC HAa TOJYYCHHE HOBBIX 3HAHWUW MO XUMUH,
HeoOXoAMMbIE JUIsi OOBSICHEHHS HaOJIIOMAaeMBIX MPOLIECCOB U SIBICHWH, MO3HABATEIHHOM,
WHPOPMAITMOHHON M YHUTATENbCKOM KYyJIBTYyphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIHHOU
paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOU JHUTEPATypOH, MOCTYIMHBIMH TEXHHYECKHUMHU
cpeacTBamMu MH(POPMAIMOHHBIX TEXHOJIOTHIA

HHTEpEC K 0OYYEHHUIO M TO3HAHUIO, JTI0003HATEIIBHOCTh, TOTOBHOCTh M CLIOCOOHOCTH K
caM000pa30BaHWIO, TPOEKTHOW U HWCCIENOBATENbCKOW ACSITETFHOCTH, K OCO3HAHHOMY
BBIOOPY HAMIPABICHHOCTH M YPOBHS 00yUYeHUS B TalbHEHIIIEM;

4;,4)0pMHpOBaHI/ISI KYJIBTYPbI 310POBbSI:

OCO3HAaHME IEHHOCTH J>XW3HM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3J0pOBBIN 00pa3 KU3HU, OCO3HAHHE MOCIEACTBUI W HETPUATHE BPEIHBIX
NpUBBIUEK (YyHOTPEOJSICHUS aJKOroJisi, HAPKOTHUKOB, KypeHUs), HEOOXOAUMOCTH COOMIOACHUS
npaBusl 0€30MaCHOCTH TPU OOpPAIEHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M PEabHOM
KU3HH,

5) Tpyn0oBOIr0o BOCIIMTAHHS

MHTEpEC K MPAKTUUYECKOMY M3yUYeHHIO Tpodeccuil u Tpyna pa3inuyHOTo pojia, YBaXKEHUE
K TPyAy W pe3yibTaTaM TpPYIOBOM [ESITebHOCTH, B TOM YHCJI€ Ha OCHOBE NMPUMEHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYAILHONW TPAEKTOPUU
IPOAOKEHHsT 00pa30BaHUs C YY4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNemHOoN Mpo(ecCuoHaNIbHON JIEATEIbHOCTH
U DPAa3BUTHUS HEOOXOAMMBIX YMEHMM, TOTOBHOCThH aJalTUPOBAThCS B NPO(ECCHOHATBHOU

cpene;



6) IKOJIOrHYeCKOr0 BOCIIMTAHHUS:

HKOJIOTHYECKH LEJeCO00pa3HOe OTHOILIEHHE K MPHPOJAE KaK HMCTOYHUKY >XKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNUE [IEHHOCTHU 3I0pOBOTO M 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3MYECKOMY M TICHXHYECKOMY
37I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOMIONEHUS MpaBUil 6€30MacHOTO MOBEIEHUs IpU paboTe ¢
BELIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOIIHNX 3OPOBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTU NPHUMEHSATH 3HAHHUS, MOIy4aeMble NMPU U3YYEHUH XUMUU, I PEIICHHS
3a1a4, CBS3aHHBIX C OKPYKAKWIEW MPUPOIHOW CPENOW, IS TOBBIIIECHUS YPOBHSA
IKOJIOTHYECKON KYIBTYphl, OCO3HAHHUS TI00ANTBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTe HMX PELIEHUs MOCPEICTBOM METOAOB XMMHHU, HKOJOTMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBAThCSI UM B MTO3HABATEIbHON, KOMMYHUKAaTUBHON M COLMAIbHON MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylTbTaTOB BBIACISIOT 3HAUMMBbIE A1 (POPMHUPOBAHUS
MUPOBO33peHUs O0LICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMA,
IpOLIECC, HKCHEPUMEHT W JIPYroe.), KOTOpbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M IO3BOJSIOT HAa OCHOBE 3HAHUW M3 3TUX MPEIMETOB (OpPMUPOBATH
IPENICTABICHUE O LIETOCTHON HAyYHOW KapTHHE MUpPa, U YHUBEpCAIbHbIE YUEOHBIEC NEUCTBUS
(mo3HaBaTelibHbIE,  KOMMYHUKAaTUBHBIE,  PETYJIATUBHBIE),  KOTOpbIE  OOECIEYHBAIOT
(bopMHpOBaHME TOTOBHOCTM K CaMOCTOSITEIbBHOMY IUIAHUPOBAHMIO M  OCYILECTBICHHIO
y4eOHOH JESITEIbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Toruyeckne qeMcTBUA:

YMEHUS MCIOJB30BaTh NPHUEMBI JOTMYECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaThb CMBICI XHMHWYECKUX MOHATUM (BBIACNATH HUX XapaKTepHbIE MPHU3HAKH,
yCTaHaBIMBaThb B3aUMOCBA3b C JIDYTUMU TOHATHSIMH), MCIOJB30BaTh IMOHATUA A
OOBSICHEHUS OTAEJbHBIX (PAKTOB W SBJICHUW, BBHIOMPATh OCHOBAaHUA M KPUTEPUM IS
KJIacCU(PUKAMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKUUi, yCTaHABIMBATh MPUUUHHO-
CJIE/ICTBEHHbIE CBA3M MEXAY OOBEKTAMH H3YyU€HHUs, CTPOUTH JIOTMUYECKUE PACCYXKIACHUS
(MHIYKTUBHBIE, 1€TyKTUBHbIE, IO aHAJIOTUH), 1€JIaTh BBIBOJBI U 3AKIIOUEHUS;

yMEHHUE MPUMEHSATH B MPOLIECCE MO3HAHUS NOHATHS (TIPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCHOJIb3YEMbIE B XUMHUH, IPEOOPA30OBBHIBATH IIUPOKO
OpUMEHSIEMbIE B XHMHH MOJIEJIbHBIE TPEICTAaBICHUS — XHUMHYECKUWA 3HAK (CHUMBOII
DJIEMCHTA), XMMHYCCKas (opMyna W ypaBHCHHE XUMHYCCKOW PEakUMd — IPH PELICHNH
y4eOHO-TIO3HABATENIbHBIX 33/a4, C YYETOM STHUX MOJEJIBbHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaATh CYUIECTBEHHbIE MPU3HAKU HU3y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIECTBEHHBIE CBS3H
Y IPOTUBOPEYUS B U3y4aEMbIX IIpOLieccaxX U SBJICHUSX.

ba3oBble ucciienoBaresibckme 1eiicCTBUSL:

yYMEHHUE UCIOJIb30BATh MMOCTABICHHBIE BONPOCH B KAYE€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKkK€ B Ka4eCTBE OCHOBBI i (DOPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABWIBHOCTU
BBICKa3bIBAEMBbIX CYXKJICHMIA;

npUOOpEeTEeHNE OMNbITA MO TUIAHUPOBAHUIO, OPraHU3alUd U MPOBEICHUIO YUEHUYECKHUX
HKCIIEPUMEHTOB, YMEHUE HAOMIOAATh 32 XOJOM IMPOIECCa, CAMOCTOATEIbHO POrHO3UPOBATH
ero pes3ynbrar, (GopMyaupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yJbTaramM IPOBEAEHHOTO
OTIbITa, UCCJICIOBAHMS, COCTABIIATh OTYET O MPOACIAaHHON padoTe.

Pab6ora ¢ undgopmanuei:

yMEHUE BBIOUMpaTh, aHAJU3UPOBATh W HMHTEPIPETUPOBATH WH(OOPMALMIO Pa3IAYHBIX
BUJIOB U (OPM TPEACTABICHHS, MOJy4aeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TIOMYJIApHAs
JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CHpaBOYHbIe MocobOus, pecypcbl HMuTepHera),
KPUTUYECKH OLIEHHWBATh TPOTUBOPEUNBYIO U HEAOCTOBEPHYIO MH(MOPMALIHIO;

yMEHHUE MPUMEHSTH Pa3IMyHble METO/IbI U 3aPOChl IPU MOUCKE U 0TOOpEe UHPOpMAITU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOIHEHUS! YUYEOHBIX U MO3HABATEIBHBIX
3aa4  ONPEACNIEHHOTO TUMA, NPUOOpPETEeHUE OMmbiTa B OOJACTH  MCMOJIb30BaHUS
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUH, OBJIAJICHUE KYJIbTYpOW aKTUBHOIO
UCIIOJIb30BAHUS PA3JIUYHBIX MMOUCKOBBIX CUCTEM, CAMOCTOSATEIHLHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencraBieHus UHGOPMALMU U WUTIOCTPUPOBATH PeIllaeMble 3a/1aud HECIOKHBIMU
cXeMaMu, [uarpamMmmamu, IpyrumMu opmaMu rpaduk U uX KOMOWHAIUSIMU;
YMEHHE HCIIONIb30BaTh M aHAJIU3UPOBATh B MpoLEcce yueOHOW M HCCIEeN0BATEIbCKOM
JESTEIIbHOCTH HMHQOPMALIMIO O BIUSHUMA MPOMBIIUICHHOCTH, CEIBCKOTO XO3AHCTBA H
TPAHCIOPTa HA COCTOSIHUE OKPYXKAIOLIEH TPUPOIHON CPEIBI.
KoMMyHHKAaTHBHBIC YHHBepcaJibHbIe Y4eOHbIe NeiCTBHSA:
YMEHHUS 3aJaBaTh BOMPOCHl (B XOA€ Juanora v (WIM) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaeMoi Tembl, (HOPMYIUPOBATh CBOU MPEIIOKEHUS OTHOCUTENBHO BBIMOIHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUS MPEACTABIATh IOIYYEHHBIE PE3YJIbTaThl MO3HABATEIbHOW JESATEIbHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTax; JejaThb MPE3EHTAUUI0 PE3YJAbTaTOB BBIOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa  (7a00paTopHOTO  OMbITa, JaboOparopHOW pabOThI IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
YMEHUS y4eOHOIO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIIBHON U
UCCJIEI0BATENIbCKON AESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Y4éTa
OOIIMX MHTEPECOB U COIIaCOBaHUS MO3UIUK (0OCYXaAeHUsI, OOMEH MHEHUSMH, «MO3TOBBHIC
HITYPMbI», KOOPJAMHALMS COBMECTHBIX [EWCTBHM, OMNpEIEICHUE KPUTEPHUEB IO OIEHKE
Ka4eCTBA BBHIMIOJHEHHOU pabOThI U JpyTrue).
PeryisiTuBHBbIC YHHBepcaJibHbIe YUYeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITENIbHO  ONPEAENATh  ILeNH  JCSITENIbHOCTH,  IUJIAHUPOBATbh,
OCYLIECTBIISATh, KOHTPOJMPOBaTH M MpPU  HEOOXOAUMOCTH  KOPPEKTHPOBAaTH  CBOIKO
NeSATEIbHOCTh, BbIOMpAaTh HaubOonee SP(EKTUBHBIE CHOCOObBI pEmIeHUd Y4YEeOHBIX H
MO3HABATEIbHBIX 33/a4, CAMOCTOSITEIBHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEIIOKECHHBIN
QJITOPUTM JICUCTBUI MpHU BBINOJIHEHUH 3aaHU C Y4ETOM IOITYYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEILECTBAX M PEAKLUMIX, OLICHUBATb COOTBETCTBUE MOJIYYEHHOIO
pe3yabpTara 3asBICHHOM LMW, YMEHUE MCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
npeajgaraémMble B yCIOBUM 3aJaHUM.
MNPEAMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHMIO O0S3aTENBHOTO CONEp KaHMs,
YCTAHOBJICHHOTO JIaHHOU denepanbHoil pabouell MporpamMmoi, BBIJEISIOT: OCBOCHHBIC
oOy4arIUMHCS Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
npeIMeTHOM o0nacTh «XUMHsS», BUJbI IEATEIbHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPHPETALNH, NPEeoOpPa3OBAHUI0 U MNPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX MU HOBBIX
CUTYyalUsIX.
K koH1y oOyueHus B 8 Kiacce npeIMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:
® PACKPBIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAs), BaJEHTHOCTh, OTHOCHUTENIbHAS aTOMHAs W MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpPHas Macca, MaccoBas IO XUMHUYECKOTO
AJIEMEHTA B COEAMHEHUH, MOJSPHBIM 00bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKHUCICHUS,  XUMHUYECKas  peaxuus,
KJaccu(ukanusi peakuuid: peaklMu COSAUMHEHUS, PEAKIUU Pa3JI0KEHHs, PEaKINU
3aMEIlEeHUs], peakluu OOMeHa, 9K30- U HHAOTEPMHUYECKHE pPEaKUUu, TEIIOBON
apdeKT peakuuu, SOpO aroMa, SIEKTPOHHBIM CJIOM aroma, aroMHash OpOUTab,
paauyc aTtoMa, XMMHYECKas CBA3b, MOJSpPHAs W HENOJISIpHAs KOBAJICHTHAsI CBS3b,
WOHHAas CBA3b, HOH, KATMOH, aHUOH, PacTBOP, MaccoBasi 10J1s1 BeUIeCcTBa (IIPOLIEHTHAS
KOHIICHTPALIUs) B PaCTBOPE;

® VJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHX MOHATUA W NPUMEHATH 3TH
MOHATHS IPU ONKMCAHUU BEILIECTB U UX NPEBPALICHUN;

® ICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJI€HHS (OpMYya BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUM;

® OIPEENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS] AJIEMEHTOB B OWHApPHBIX COEAUHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COEQUHEHUH 1o (opMmylnaM, BUJ XUMHUYECKOH CBS3H
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSIX;



epackpeiBaTh cmbica Ilepuoanueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTpUPOBATH
NOHUMAaHUE MEPUOTUYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX JIEMEHTOB OT UX
noyiokeHus B lleproanueckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUSs, 3aKOHa ABOraapo;

®OIMCHIBATh W XapakTepus3oBaTh TaOmuuHyro Qopmy Ilepuoanueckoit cuctemsbl
XUMHUYECKHX DJIEMEHTOB: Pa3iuyarh MOHATUS «INIaBHas noArpynna (A-rpynmna)» u
«mobounas moxarpynmna (b-rpynma)», manble ¥ OONbIINE TEPUOIBI, COOTHOCHUTH
0003HaYeHUs, KOTOpBIE UMEIOTCs B Tabnuie «[leproanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenaeneeBa» ¢ YMCIOBBIMU XaPAKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsja sapa, oOIIee YHCIO 3JIEKTPOHOB U
pacnpeeraeHue uX Mo 3JIEKTPOHHBIM CIIOSAM);

® KJTaCCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
dpdexry);

® XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEHIECTB Pa3IMYHBIX
KJIACCOB, TMOJTBEPXkJasi ONHCAHUE NPUMEPAMHU  MOJEKYISPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XMMUYECKUX MPEBPALLECHUN B PA3JIMYHBIX YCIOBUSAX;

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

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIIBHON AESATENIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IEHNE, CUCTEMATU3ALNIO, KITACCU(PUKALINIO, BBISIBICHUE IPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JJII M3YUYEHHSI CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIUU,
€CTECTBEHHO-HAyYHbI€ ~ METOJIbl  MO3HaHUS —  HaONIOeHHWEe, HU3MEpEHHUeE,
MOJIETTUPOBAHHE, FIKCIIEPUMEHT (pEaIbHbII U MBICTIEHHBIN);

eCiieOBaTh IMpaBUJIaM IIOJb30BAaHHUS XUMHUYECKOM TMOCYyAOod U  J1abOpaTOPHBIM
000OpyI0OBaHUEM, a TAK)KE MpaBWJIaM OOpallEHUsl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XHWMHUYECKUX OIBITOB IO
MOJIYYEHUI0 U COOMpaHMIO Ta3000pa3HBIX BeHIeCcTB (BOAOpOAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHONM MAacCOBOW JIOJEHM PACTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  NPOBOAWTh XMMHYECKHE OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB ILIEIOYEH M KHUCIOT C MOMOIIbIO MHAUKATOPOB (JIAKMYC,
(beHondranens, METUIIOPAHK U IPYTHUE).

K koH1y 0O0ydeHus B 9 Kjacce npeIMETHbBIE pe3y/bTaThl HA 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHSATHUH: XMMHUUYECKUU DIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaKius,
XUMHUYECKas CBS3b, TEIUIOBOM 3(PEKT peakiuu, MoJib, MOJISIPHBIM 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, DIEKTPOJIUTAYECKAsT JAUCCOLMALMS, PEAKIUU
MOHHOTO OOMeHa, Karaju3arop, XUMHUYECKOe paBHOBECHE, OOpaTuMble W
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIMH, OKHCIUTEND,
BOCCTAHOBUTENb, OKHUCJIEHHME M BOCCTAaHOBIICHHE, aJUIOTPOINHUs, aM(pOTEPHOCTD,
XUMUYECKasl CBsI3b (KOBaJICHTHAas, WOHHAs, METaJUIMYEecKas), KpUCTaJUIMYecKas
peléTKa, KOppo3us METAIOB, CIUIABbI, CKOPOCTh XMMHUYECKOU PEAKIMH, PEAEIIbHO
nonyctumas konueHtpanus [1/IK Bemecrtsa;

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

® ICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJIsi COCTaBJI€HHS (OpMYyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUM;

®ONPE/IEIATh BAJICHTHOCT M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUAX PA3IUYHOTO COCTABA, MPUHAIIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEMMHEHUH 1o (opMmyliaM, BUJI XUMUYECKON CBSI3M (KOBaJ€HTHAs, MOHHAs,
METaJUIMYeCcKasi) B HEOPTaHMYECKUX COCAMHEHMSX, 3aps]i MOHA MO0 XUMHUYECKOU



dbopmyre, xapakTep cpeibl B BOJHBIX PACTBOpaX HEOPTaHMUYECKUX COCAMHEHHM, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

e packpsiBaTh cmbica [lepuoanueckoro 3akoHa J[. 1. MenneneeBa u 1eMOHCTPUPOBAThH
€ro MOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy [leproanueckoit
CUCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh IMOHATHA «IaBHas noiarpynna (A-
rpynna)» U «mnodounas noarpynna (b-rpynma)», mansle W OojbIlIME TEPHOABI,
COOTHOCUTh 00O3HAU€HHUs, KOTOphIE HMEIOTCS B TEPUOIMYECKONW Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsja sApa, o0Ilee YKCIIO EKTPOHOB M PACHPENECICHHE UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSICHITH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUI B Mpesiesax MajblX NEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJTacCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (10 YUCIIy M COCTaBy YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY
3 (DeKTy, 10 U3MEHEHUIO CTENEHEH OKUCIECHUS! XMMUYECKUX 3JIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATh) OOIIME U chHenupUYEeCKUe XHUMHYECKHE CBONCTBA
IPOCTBIX U CIIOKHBIX BELIECTB, MOATBEPK/1as OMKMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIUI;

® COCTABIIATh YPABHEHUS DIICKTPOIUTUYECKON NUCCOLUUAMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJIHBIE M COKpAIEHHbIE YpPAaBHEHMS PEAKUUNA HOHHOTO OOMEHa, YpaBHEHHS
peakuMii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TE€HETHUECKOM CBA3M  MEXKIY
BELIECTBAMH PA3JIMYHBIX KIJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THX peakUuid;

® [IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHHMS, BO3MOXXHOCTH
MPOTEKAHMS] XUMUUYECKUX MPEBPAIICHUI B PA3JIMYHbBIX YCIOBUSX;

® BEIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa Mo (GopMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN peaKIny;

ecoONIONaTh TMpaBUjia TMOJB30BAHUS XUMHUYECKOHM TMOCyaod ¢ JaboparopHbIM
0o0OpyIOBaHUEM, a TAKXKe IMpaBuia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XHWMHYECKHUX OIBITOB IO
MOJIyYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHCIIOTO rasa);

® [IPOBO/IUTH PEAKIUH, MOATBEPKAAIONINE KaUeCTBEHHBII COCTaB Pa3JIMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM MYTEM XJIOPUA-, OpOMUI-, MOIUI-, KapOoHaT-, (ocdar-,
CWJIMKAT-, Cyiab(dar-, THUIPOKCUA-UOHBI, KATHOHbBI aMMOHHUSl U HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIME B BOJAHBIX PACTBOPaX HEOPTraHUYECKHUX BEILIECTB;

® IPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIIBHON ACSITENbHOCTH — AHAJU3 U CUHTE3,
CpaBHEHHUE, 0000IIEeHNEe, CUCTEMAaTH3alMI0, BBISIBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3EM — UUISI M3YYEHHUS] CBOMCTB BELIECTB U XUMHUUYECKUX PEAKIMU, €CTECTBEHHO-
Hay4YHbl€ METOJbl TMO3HAHMUS — HAOJIOAEHHE, HW3MEpEHUEe, MOJECINPOBAHUE,
DKCIIEPUMEHT (peanbHbIN 151 MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IIPOrpamMmMabl KQHTpoﬂLHHe HpaKTnl{ec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 Ny 5 2 bubmuoreka LIOK https://m.edsoo.ru/7f41837¢
MIPaKTUYECKOM IEITEIIbHOCTH YEIOBEKa
1.2 BemecTBa 1 XUMHUYECKUE PEAKITUN 15 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.Ilonsitue o kuciaorax u comsix 8 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [Tonsite 06 ocHOBaHUSX 5 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPraHUYECKUX COEAMHEHUN 11 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

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

[Tepuoanyeckuii 3akoH u I[leprnonnueckas

3.1 cucTteMa XuMu4eckux snmeMeHnToB . 1. 7 bubnmorexa ITOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
X .0 -
3.2 VIMITICCRAs CBASE. LKHCIITEIbHO 8 1 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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9 KJIIACC

KoaudecTBo yacoB

Ne DJIeKTpPOHHbIe (M (POBHIE)
HauMenoBanue Pa3aesaoB U TEM NIPOrpaMmbl KOHTpO.HbHLIe HpaKTuqec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoTsI KHe padoThbl
Pasjeu 1. BemecTBo M1 XUMHYECKHE peaKIIUU
I1 e OJIcHHE i
11 OFTOPEHHE ¥ YIIYOICHHE SHAHIH OCHOBHBIX 5 1 bu6muoreka LOK https://m.edsoo.ru/7f41a636
pasnesnoB Kypca 8 Kiacca
0)
1.2 CHOBHUHG SAROHOMEPHOCTH XUMuECIiX 4 bubmuoreka L1OK https://m.edsoo.ru/7f41a636
peakiuit
DIIEKTPOJIUTHYECKAs TUCCOIUAINs. XUMHUUCCKUE
1.3 P A Hat 8 1 1 bubaunoreka IIOK https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no pasneny 17
Pa3gen 2. HemeTanabl U X COeMHEHUS
06
2.1 sl XapaKTEPHOTHIA XUMITCCKHUX JEMERTOB 4 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
2.2 tas XapaKTepHCTHK? XHUMITTCCIHX SNCMEHTOB 6 bu6mmoreka IL{OK https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u e€ coeJuHeHus
OO0mas xapakTepuCTHKA ec AIIEMEHTO
2.3 HH1asl XApaKTEPHCTHKA XUMITCCKHX STEMEHTOB 7 1 bub6muoreka IHOK https://m.edsoo.ru/7f41a636
VA-rpynibl. A30T, pocop 1 UX COETUHEHUS
OO6m1ast XapaKTepUCTUKAa XUMUYECKHUX IIEMEHTOB
2.4 IVA-rpynnsl. Yriepoa v KpeMHUR 1 UX 8 1 2 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCMHEHHUS
Hroro no pazneny 25
Paznen 3. MetaJuibl M MX COEIMHEHUA
3.1 OO0mre cBOMCTBAa METAIIIOB 4 but6moreka [1OK https://m.edsoo.ru/7f41a636
3.2 BaxxHeline MeTalibl 1 UX COSTUHEHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Pa3nen 4. Xumus U OKpy:KawIas cpeaa



https://m.edsoo.ru/7f41a636
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4.1 BeniectBa u marepuansl B KU3HHU YEJIOBEKA 3 Bbu6mmoreka 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
[Ipenmert xumuu. Posib XUMUU B )KM3HU YeoBeKa. Tena u bubmmorexa [IOK
1 bl ' ’ 1 https://m.edsoo.ru/ffod
BEIIECTBA 210c
bu6moreka [IOK
2 [TonsiTue 0 MeTo/Max MO3HAHUS B XUMHUHU 1 https://m.edsoo.ru/ff0d
227e
IIpaktnyeckas padora Ne 1 «IIpaBuiia paboTsl B bubnuotrexa LIOK
3 nabopaTopuu U NpUEMBI 00palieHus ¢ 1abopaTopHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
UucTteie BemectBa u cMecu. CriocoObl pa3aesieHus bubmorexa LOK
4 . ' P 1 https://m.edsoo.ru/ffod
cMmecei 26ca
N bu6mmoreka [IOK
I1 6ota Ne 2 «P
5 pakTHueckas paboTa « ua:«:neneHne cMeceit (Ha 1 httos://m.edsoo.ru/ffod
MpUMepe OYMCTKH ITOBAPSHHOMN COJIH)» 98¢8
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYIIBI 1 https://m.edsoo.ru/ffod
2a6c
XHWMHYECKHE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX bubmorexa [JOK
7 ' 1 https://m.edsoo.ru/ff0d
JJIECMEHTOB
2be8
bu6mmoreka [IOK
8 [IpocThie 1 CIOXHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bubaunoreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YIEHHUE 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 JIEMEHTOB Deae
OtHocuTenbHas aToMHast Macca. OTHOCHUTEIbHAS bubmorexa [JOK
11 ' 1 https://m.edsoo.ru/ffod
MOJICKYJISIpHAsi Macca 193¢
bub6mmoreka [IOK
12 MaccoBast 10711 XUMHUYECKOTO PJIEMEHTA B COSTMHEHUH 1 https://m.edsoo.ru/ff0d
350c
bu6moreka [IOK
13 KomuuectBo 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
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https://m.edsoo.ru/ff0d26ca
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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 XUMHYECKUE SIBICHUS. XUMUYCCKas

bubaunoreka I[IOK

14 https://m.edsoo.ru/ff0d
peakuus 3764
bubaunoreka I[IOK
15 [Ipu3Haku U yciioBUS MPOTEKAHUS XUMUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d
3al6
bubaunoreka I[IOK
3aKoH COXpaHEHUS MAacChl BeIIECTB. XUMUUECKUE
16 . https://m.edsoo.ru/ffod
ypaBHEHUS 3bs8
bu6mmoreka [IOK
BrruncneHus KonmuecTBa, MacChl BEIECTBA 110
17 . https://m.edsoo.ru/ffod
YpaBHEHUSIM XUMHYECKUX PeaKuit
5708
Knaccudukanus XuMHYECKUX peakiuil (CoeTnHEeHs bubmorexa LHOK
18 ’ https://m.edsoo.ru/ffod
pa3IoXKEeHMs, 3aMELLEeHUs, 0OMEHA)
3f34
bubaunoreka [IOK
19 O06o0uIeHne 1 cucTeMaTH3anys 3HaHUH https://m.edsoo.ru/ff0d
40c4
bu6mmoreka [IOK
KontponwsHhas padora Nel o teme «Bemectsa u
20 P P B https://m.edsoo.ru/ff0d
XUMHYCCKHE PEaKIIUN)» 4990
Bo3nyx — cmecsk razos. Cocras Bo3ayxa. Kucinopon — bubmmorexa [JOK
21 ] ' https://m.edsoo.ru/ffod
3JIEMEHT U NpoCTOE BemecTBo. O30H
448e
. bubnuoreka [IOK
du3nyecKkrue 1 XUMUIECKUE CBOWCTBA KUCIOPOAa
22 https://m.edsoo.ru/ff0d
(peakiuu okucienus, ropenue). Ilonstue 06 okcngax 4614
bu6mmoreka [IOK
CriocoOblI nony4eHus KMcaopo/a B 1aboparopuu U
23 https://m.edsoo.ru/ff0d
MIPOMBINUIEHHOCTH. [IpuMeHenne kucnopoaa 4974
TerutoBoit 3¢ pekt xumMuueckoi peakuu, MOHATHE O bubmuotexa [IOK
24 TEPMOXUMHUUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKITUASIX 4790
TonnmuBo (HedTh, yronb U MeTaH). 3arpsi3HEHUE BO3IyXa bubmorexa LHOK
25 I ’ yx https://m.edsoo.ru/ff0od
CHOCOOBI €ro MpeA0TBpaIEHUs
4cda
[Tpaktuueckas padora Ne 3 o teme «llomydenne u bubmorexa HOK
26 M https://m.edsoo.ru/ff0d
coOupaHue KHCIOpOo/ia, U3YUEHHE €ro CBOWCTBY» 4262
Bonopon — anemenT u npoctoe BemecTBo. Haxoxnenue bubmorexa HOK
27 P P ' https://m.edsoo.ru/ff0d
B IIpUpOJIE 4ddo
du3ndecKkrue 1 XUMUIECKUE CBOKWCTBA BOJAOPOIA bubmorexa HOK
28 posa. https://m.edsoo.ru/ff0d
IIpumeHeHne Bonopona
4ddo
b K
29 [ToHsiTHE O KUCIOTAX U COMAX nommorexa LO

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3b88
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50d2

bubaunoreka [IOK

30 CriocoOBI MoTy4eHus BOIOPO/ia B JTA00paTOpHH https://m.edsoo.ru/ffOd
4dd0
bubaunoreka I[IOK
[IpakTuueckas padora Ne 4 o reme «llomydenue u
31 P P . s https://m.edsoo.ru/ff0d
coOupaHue BOJIOPO/Ia, U3yUEHHUE €r0 CBOWCTBY» 44
bubaunoreka I[IOK
32 MounsipHbIii 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d
542e
Boruncnenus o6b€Ma, KoMuecTBa BEIIECTBA ra3a Mo ero bubmorera LOK
33 ’ . https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY 5540
Beruncnenus 00bEMOB T'a30B 110 YPAaBHCHHIO PEaKIIMK Ha bubmorexa LHOK
34 } P - P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 0OBEMHBIX OTHOILICHUI ra30B 5708
bubauoreka [IOK
35 DOU3NIeCcKrue U XMMUYECKHUE CBONCTBA BOJIbI https://m.edsoo.ru/ff0d
587a
bubauoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHIAUKATOpPAX https://m.edsoo.ru/ff0d
592
Bona kak pactBoputens. Hacblennslie u bubnuoreka [JOK
37 HEHACBIIIEHHbIE pacTBOPBI. MaccoBas J0Jisl BEIIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[IpaxTrueckas padota Ne 5 o reme «lIpurorosnenue bubmuorexa IJOK
38 PacTBOPOB ¢ OTPEACIEHHON MaCCOBOM J0JICH https://m.edsoo.ru/ffOd
PACTBOPEHHOTO BEMIECTBAY Seba
bu6moreka [IOK
Ki onpHas pabora Ne2 o teme «Kucnopon. Bomopon.
39 BOHTp P POA. BOAOPOA https://m.edsoo.ru/ffod
onay 6342
bubaunoreka [IOK
40 Oxcupl: cocTaB, Ki1accu(pUKaIHs, HOMEHKIIATypa https://m.edsoo.ru/ff0d
664e
Ilonyyenune 1 XUMHUYECKHE CBOMCTBA KHUCIOTHBIX bubmorexa [IOK
41 I ’ https://m.edsoo.ru/ffod
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664e
bubaunoreka [IOK
42 OcHoBaHus: cOCTaB, KIacCU(pUKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
bu6moreka [IOK
43 [Tomy4yeHnue m XUMHUYECKHE CBOMCTBA OCHOBAaHUH https://m.edsoo.ru/ff0d
67ca
bub6mmoreka [IOK
44 Kucnotsr: cocras, knaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yeHnue u XUMHUYECKHE CBONCTBA KUCIIOT 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/ffOd
fee2

Conu (cpeaHue): HOMEHKIIaTypa, ClIOCOOBI MOTyYeHHUS,

bubaunoreka I[IOK

46 . https://m.edso00.ru/00a
XUMHUYECKHE CBOMCTBA 49474
[TpakTuueckas padora Ne 6. Pemenue bubmotexa [JOK

47 9KCIEPUMEHTAJIbHBIX 331a4 110 TeMe «OCHOBHBIE KJIACChI https://m.edso00.ru/00a
HEOPraHUYECKUX COCTUHEHUN» dob7c
['eneTnueckas cBsI3b MEXKy KJlacCaMH HEOPTraHUYECKUX bubmmorexa [IOK

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

bu6mmoreka [IOK
49 O06o001IeHrEe ¥ cCHCTeMaTH3aIus 3HAHUI https://m.edsoo.ru/00a
d9cb2
bub6mmoreka [JOK
KontponsHas padora Ne3 o reme "OCHOBHBIC KJIACCHI

50 P P o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN d%1a
[TepBbie MOMBITKH KJIaCCUPUKAIIMN XUMHUSCKUX bubmorexa [JOK

51 P https://m.edsoo.ru/00a
sneMeHTOB. [ToHATHE 0 rpynIax CXOIHBIX YIEMEHTOB doffa

. bub6mmoreka [IOK
[lepuonnueckuii 3akoH u [lepuoanueckas cuctema

52 https://m.edso00.ru/00a

xumudeckux 3memMeHToB 1. . MenaeneeBa
da52c
bu6moreka [IOK

53 Ilepuronbl, rpynmnsl, HOATPYIIIEI https://m.edsoo.ru/00a

da52c
bu6moreka [IOK

54 Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00a

da342
bu6moreka [IOK
CtpoeHnue 3eKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB

55 . https://m.edso00.ru/00a

[Tepuoguueckoii cucremsl J1. 1. Menpaeneena
da6bc
XapakTepucTUKa XUMHUYECKOT0 JJIEMEHTA I10 €T0 bubmuotexa [IOK

56 nonoxenuto B [lepuonuyeckoii cucreme /1. 1. https://m.eds00.ru/00a
Meneneea da824
3nauenue [leproanyeckoro 3akoHa JJisl pa3BUTHUSI HAYKU bubanorexa [JOK

57 u npaktuku. J[. 1. MennaeneeB — y4€HbIN, Iearor u https://m.edsoo.ru/00a
rpakJaHUuH da96e
DIEKTPOOTPHUIIATEIIBHOCTh aTOMOB XUMHUYECKHUX bubmorexa [JOK

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

daab8
bub6mmoreka [IOK

59 HNonnas xumMuueckas CBsI3b https://m.eds00.ru/00a

dac34
bubaunoreka I[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 HEMOJIApHasd XUMHUYCCKas CBA3b

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

62

CreneHb OKHUCIICHHS

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

63

OKXUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€akuuu

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

64

OxucIuTEIN ¥ BOCCTAHOBHUTEIIN

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

65

KonTponbhas padora Ned o Teme «CtpoeHue atoma.

XUMHYECKASA CBI3bY

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

66

O06001IeHYE ¥ cUCTEMATU3AAA 3SHAHUN

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

67

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

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

68

O00011IeHE ¥ cUCTEMATH3alU 3SHAHUHA

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adb076
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9 KJIACC

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBare/IbHbIC
pecypchl
. bu6mmoreka [IOK
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema
1 1 https://m.eds00.ru/00ad
xumudeckux 3nmemenToB . . MenaeneeBa b506
. bu6mmoreka [JOK
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUYECKUX
2 . 1 https://m.eds00.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX MEPHUOAOB b6b6
Krnaccudukaius 1 HOMEHKIIaTypa HEOPTaHUICCKUX bubnmorexa IIOK
3 1 https://m.edsoo.ru/00ad
BEIIICCTB b7e2
. bu6mmoreka IIOK
Buibl XUMUYECKOM CBSI3U U TUITBI KPUCTAIUTHYECKUX
4 . 1 https://m.edsoo.ru/00ad
peméTok bacé
5 KonTponbhas padorta Nel o Teme «IloBTopenue u 1
yri1yOsieHre 3HaHUM OCHOBHBIX pa3/IesioB Kypca 8 Kiiaccay
. bu6mmoreka [JOK
Knaccudukanust XuMuuecKkux peakiiuii o pa3InyHbIM
6 1 https://m.edsoo.ru/00ad
MpU3HAKaM bcho
TlonsTue o ckopocTH XUMUYECKOU peaknuu. Iloustue o Bubmuorexa LIOK
7 P P ' 1 https://m.eds00.ru/00ad
TOMOTEHHBIX M TETEPOTCHHBIX PEAKIIUIX beOa
[TonsTre 0 xumMuyeckoM paBHOBeCUU. DAKTOPBI, bubnuorexa [IOK
8 BIIUSIOIINE HA CKOPOCTh XUMHUYECKON PEAKLIUU U 1 https://m.edso0.ru/00ad
MOJIOKEHHE XMMHUUYECKOTO pPaBHOBECHS c28c
bu6mmoreka [JOK
9 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINHT 1 https://m.edsoo.ru/00ad
cade
Teopus anekTpoauTUuUecKor auccoruanuu. CUiibHbIC U bubmmorexa HOK
10 P P ' 1 https://m.edso0.ru/00ad
Cl1a0bIe ANEKTPOIUTHI
cd68
butmoreka IIOK
11 HonHble ypaBHEHUS peaKIUii 1 https://m.edsoo.ru/00ad
d448
N . bubmuoreka [IOK
XUMHUYECKHUE CBOMCTBA KUCIOT M1 OCHOBAHUM B CBETE
12 . . 1 https://m.edso00.ru/00ad
MPENICTABICHUA 00 AIEKTPOTUTHUECKON TUCCOIUALINN 4543
. . . bubmuoreka [IOK
XWMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 . 1 https://m.edsoo.ru/00ad
ANEKTPOIUTUUECKOU TUCCOIUAIIUN
d8b2
. bubmuoreka [IOK
14 [TonsiTHe 0 rupoIU3Ee 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 IIOK

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 1o Teme «DIeKTponuTHIECKas bubmorexa HOK
17 https://m.edso0.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
Xnoposonopoza. CoisisiHas KUCII0Ta, XUMUYECKHE bubmorexa [JOK
19 . ' ’ https://m.edso0.ru/00ad
CBOICTBa, MOJTy4YEHHE, TPUMEHEHUE
el04
bubmuoreka [IOK
[IpakTuueckas padora Ne 2 o teme «llomydeHue
20 p N P . . v https://m.edsoo0.ru/00ad
COJISTHOM KHCIIOTHI, U3Y4YCHHE €€ CBOWCTB) 0348
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaKIIHMA bubmmorexa [IOK
21 ’ https://m.edso0.ru/00ad
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
e488
bu6mmoreka [JOK
22 OOmas xapakTepucTuka seMeHToB VIA-rpymnisl https://m.edsoo.ru/00ad
e64a
AnnotponHsie MoauduKauu cepbl. HaxoxaeHnue cepsl u bubmmorexa [JOK
23 N . ’ . https://m.edsoo.ru/00ad
e€ coelMHEeHUl B Ipupojie. XUMHUECKHE CBOMCTBA CEepBI c64a
CepoBomopos, cTpoeHue, Gu3ndecKue 1 XuMU4ecKue bubmmorexa [JOK
24 . ’ ’ https://m.eds00.ru/00ad
CBOICTBa
€802
bu6mmoreka IJOK
Oxcuapl cepbl. CepHas KuciaoTa, Gu3nyeckrue u
25 . https://m.edsoo.ru/00ad
XUMHYECKHE CBOICTBA, TPUMEHEHHE
ea28
XUMHUYECKHE PEAKIUH, JISKAIUE B OCHOBE
MIPOMBIIIIEHHOTO CII0Cc00a MOMyYeHUs] CEPHOM KUCIOTHI bubmorexa [JOK
26 . ’ https://m.edso00.ru/00ad
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl ec8a
COCTUHEHUSIMH CEPBI
bu6nmoreka IJOK
27 Brruucnenne MaccoBoOi 10JIM BBIXO/IA MPOIYKTA PEAKITUN https://m.edso0o.ru/00ad
ec8a
OO01mmas xapakTepucTuka 3eMeHTOB VA-Tpynmbl. 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

bubmmoreka IIOK

30 N https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHe ero CBOMCTBY
180
.. bu6mmoreka IIOK
A3oTHas KucnoTa, e€ GpuznuecKue u XUMUYECKUe
31 cBOMCTEA https://m.edsoo.ru/00ad
306
Hcnonp30oBaHre HUTPATOB U COJIEH aMMOHUS B KAUE€CTBE bu6moreka [JOK
32 MUHEpAIbHBIX Y100peHuil. XUMUYeCKOe 3arps3HeHUe https://m.edsoo.ru/00ad
OKpYKaloIIel cpeibl COSTUHEHUSIMH a30Ta 518
bu6mmoreka [JOK
®ochop. Oxcun dpocdopa (V) u dhochopHas KUCIIOTA,
33 $op docgopa (V) u(b Pop https://m.edsoo.ru/00ad
¢du3nyeckue 1 XMMUYECKHUE CBOMCTBA, IOJTyYeHHE f634
bubmuoreka [IOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATBHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuii. 3arps3HeHue NPUPOTHON cpenbl hocharamu £620
VYrepon, pacpoCcTpaHeHHE B IPUPOJIE, PU3NICCKUE U bubmorexa [JOK
35 ’ . ’ https://m.edso0.ru/00ad
XUMHYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gu3ndecKkue U XUMUIECKHe bubnuoreka [IOK
36 CBOICTBA. DKOJIOTUYECKUE POOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuioM yriepona (1V) febe
bub6mmoreka [JOK
37 VYrosbHas KUCIIOTa U €€ COu https://m.edsoo.ru/00ae
006¢
[Tpaktuueckas padora Ne 4 o teme "llomydenue bubmuoreka [IOK
38 YIJIEKHCIIOTo ra3a. KauecTBeHHas peakiius Ha KapOoHaT- https://m.edsoo.ru/00ae
MOH" 027e
bu6mmoreka [JOK
[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX
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 COCTMHECHUSI 0bf2
KonTponsnas padota Ne3 o teme «Baxneitmme bubmorexa [TOK
42 https://m.edsoo.ru/00ae
HEMETAJUTBI ¥ UX COSTMHCHUSDY
0el8
OO6mas xapakTepUCTUKa XUMHUECKHUX 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

O6mue crocoOb! momy4yeHus: MeTayioB. CIUIaBbI.

bubmoreka [IOK

45 Boruucnenus no ypaBHEHHUSAM XUMHUYECKUX PEaKIUH, 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 OKcHUIbI U TUIPOKCUIBI HATPUS U KaJIUs https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK
49 [ITenouHo3eMeNbHBIE METAJIBI — KAJIBIUN U MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Bakneiime coelMHEHUS KaIbIIUs https://m.edsoo.ru/00ae
15e8
51 O00011IeHIE U CUCTEMATU3ALUS 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 Oxcubl, 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 10 TeMe «BakHelmme https://m.edsoo.ru/00ae
METAJIbl ¥ X COETHMHEHMS» 3de8
Brruucienust mo ypaBHEHUSIM XUMHUYECKUX PEaKIUH,
€CJIM OJIMH U3 PEarcHTOB JIaH B N30BITKE UJIH COACPIKUT bubmorexa LHOK
60 P . https://m.edsoo.ru/00ae
npuMecH. BeIaucieHus MacCOBOM JTOJIM BBIXO/A MPOTYKTA 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 KH3HU bubmmorexa [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 PEIIEHNH SKOJIOTHYECKUX MPOoOIeM 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [JOK
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-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJI5S1 YYEHUKA
* Xumus, 8 kiacc/ I'adpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

1. 'abpuensu O. C., Bockoboiinukora H. I1., SmrykoBa A. B. HacronbpHas
KHHUTA yauTess. XuMmus. 8 ki1.: Metoaudeckoe ocobue. - M.: [poda, 2021.

2. l'abpuensu O. C., AmykoBa A. B. Terpans a1 1abopaTOpHBIX ONBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensina
«Xumust». 8 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronunueckoe nocodbue k yueOnuky O. C. ['abpuensna
«Xumust». 9 ximace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonoruueckue kaptol Kk yueOuuky O. C. ['abpuensna «Xumus. 8
Kjacey : Metoauueckoe nocodue / JI. 1. Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHosorunyeckue kaptol k yueonuky O. C. I'aGpuensna «Xumus. 9



Kiacey : metoandeckoe rnocooue / JI. 1. Acanosa. — M. : Jlpoda, 2018
7. Xumus. 8 ki1.: KoHTpoabHbIE U TpoBEpOUYHbIE pad0ThI K yueOHuKy O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u

ap. - M.: Ipoda, 2022. nanHbIe

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
Beemurenannsiehttp://www.chemnet.ru I'azeta « XuMus» ¥ CalT I yUIUTEIS
«5l nny HA ypOK XUMHUN»
http://him.1september.ru Enunas xomrekmust LIOP: TIpeameTHas KoIeKIus
«XUMUD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMeHThl: xumusi. Komnekius Poccuiickoro o01ieoopa3zoBaTeIbHOTO
nopTrasa
http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnmukbepoBoii
http://www alhimik.ru Beepoccuiickast omMIiiaja mKOJILHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYSOHUK JIsI
CpPEIHEH IKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: JICKTPOHHBIN YUeOHHK
http://www hemi.nsu.ru OTKpsITHII KOUTEIK: XUMUS
http://www.chemistry.ru lucraHiioHHas OJMMITHA/IA 110 XUMHUU:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTesIbHbIN IPOEKT
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