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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa o XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHuUs COCTABIEHA HA OCHOBE
TpeOOBaHUIN K pe3yJabTaraM OCBOCHHsS OCHOBHOW 00pa30oBaTelbHOW MPOTrpaMMbI OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHBIX B PI'OC OO0, a Takke Ha OCHOBE (enepabHOM
paboueil mporpaMMBbl BOCIIUTAHUS M C YUETOM KOHIICTILIMU TMPETOIaBaHusl yueOHOro mpeameTa
«XuMus» B 00pa3oBaTesbHbIX opranu3anusx Poccuiickoit @enepanuu.

[IporpaMMa mo xumuu Aa€T TPEACTABICHHE O LEsAX, OOmIel cTparermu OOydeHUs,
BOCIIUTAHHUS M PA3BUTHA OOYyYarOIUXCS CPEACTBAMU Y4E€OHOIrO MpEAMETa, YCTaHABIIMBAET
o0si3aTeNbHOE TIPEIMETHOE COJIEp:KaHue, MPEAyCMaTpUBaET paclpeiesieHHe ero Mo KiaccaMm U
CTPYKTYPHPOBaHHUE O pasjeiaaM U TEMaM IMPOrPaMMBbI IO XUMUU, ONPEAEIISIET KOJIMYECTBEHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTHUKU COJAEPKAHMS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTD
U3YYECHHS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JIOTUKU Y4EOHOTO
mporecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaroIIMXCs, OMpeessieT BO3MOXKHOCTH TpPEAMETa
I peanu3alvu  TpeOOBaHM K pe3ylibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHOM
IpOrpamMMbl Ha YPOBHE OCHOBHOTIO 00I1Iero 00pa3oBaHus, a TaKXke TpeOOBaHUM K pe3ylbTaTaM
oOydeHHs] XMMHUHM Ha YPOBHE IleJIeld M3y4YeHUs MpeAMEeTa U OCHOBHBIX BHJOB Y4€OHO-
MO03HABATEIBHOM EATEIbHOCTH 00YUaIOIIErocs 0 OCBOEHUIO YUEOHOTO COJEP KAHMSL.

3HaHWe XUMHH CIIY>)KHT OCHOBOH ISl (POPMUPOBAHUS MUPOBO33PEHUS OOYHAIOIIETOCs, €ro
NPEICTAaBICHUA O MaTepualbHOM €IMHCTBE MHUpPA, BAXHYIO pPOJIb HUIPAOT (HOPMHpPYEMbIE
XUMUEHN NIPEICTaBICHNS O B3aMMOINPEBPALIEHUSAX SJHEPTUU U 00 HBOJIIOLIMH BEIIECTB B IPUPOJE,
0 MyTAX peleHus MoOaNbHBIX MPOOJIEM YCTOMYHMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBON U 3KOJIOTMYECKON O€30aCHOCTH, MPOOIEM 3APABOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaan3alii BO3MOXHOCTEHN Il cCaMOpa3BUTHSI U (POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001Iel U GPYHKIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHKE MBIIIJIEHUS U TBOPYECKUX CHOCOOHOCTEH 00ydarouiuxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOM  JeATEIbHOCTH, OJKCHEPUMEHTANbHBIX U
UCCJIEIOBAaTEIbCKUX yYMEHHUM, HEOOXOIMMBIX KaK B TIOBCEJHEBHOW JKHU3HM, TaK U B
npo¢eCCUOHAIBLHOU IeSITETbHOCTH;

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 OTHOILICHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K TPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOrMYeckoe oOpazoBaHueE
0o0y4Jaronuxcs.

JlanHble HampaBiieHHs B OOyYE€HUHM XMMHHM O0O€CTeuuBaloTCs CrieuuuKon copepkaHus
y4eOHOro mpeaMera, KOTOPHIM SIBISETCA MEJarorM4eckyd aJanTHUPOBAHHBIM OTPAXKEHUEM
0a30BOI1 HAYKU XMMHUH HA ONIPENECIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro OOpa3oBaHMS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMUMHCS CUCTEMBI NTEPBOHAYATIBHBIX MOHATUNA XUMHUU, OCHOB HEOPTAHUUYECKON XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MMOHATUNA OPraHUYECKON XUMUHU.

Crpykrypa coiepkKaHus MporpaMMbl MO0 XUMUM C(HOpPMHUpPOBAHA HA OCHOBE CHCTEMHOIO
nonaxona k e€ mzydeHuro. CoaepikaHue CKIAAbIBAETCS M3 CUCTEMbl MOHATUH O XMMHUYECKOM
AJIEMEHTE W BEUIECTBE U CHUCTEMBbI MOHATUM O XUMHUYECKOW peakuuu. O0e 3TU CUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO MPUHIIMITY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHWI Ha OCHOBE
TEOPETUUECKUX MPEACTABICHUIN pa3HOTO YPOBHSL:

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

— Ilepuonnueckoro 3axkona /. 1. Menzeneesa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHMsI O CTPOEHUH aTOMa U XUMUYECKOH CBSI3HU;

— NPEACTABIECHUHN 00 IEKTPOIUTUYECKON AUCCOLUALIMY BEILIECTB B PACTBOPAX.

Teopernyeckrue 3HaHMSI PACCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Ppa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHA K JPYTrOMY,
BBINOJIHSSA (PYHKIMM OOBSICHEHHST M IPOTHO3MPOBAHMSI CBOWMCTB, CTPOCHMSI U BO3MOYKHOCTEU
IPAKTHYECKOrO MPUMEHEHHUS U TIOJIYUYEHUs U3ydaeMbIX BELLECTB.

OcBoeHHe MPOrpamMMbl [0 XUMHH CIOCOOCTBYCT (OPMHPOBAHHUIO IPCACTABICHUS O
XMMHUYECKOM COCTABIIAIOIIEH HAyyHOM KapTHMHBI MHMpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBbI,



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 KIacey.

[Tpu u3yvyeHnn XUMUN TPOUCXOAUT (HOPMUPOBAHNE 3HAHUN OCHOB XUMHUUECKON HAyKH Kak
001acT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOI KyJbTYphl. 3agada ydeOHOTo MpeAMETa COCTOUT B (POPMHpPOBAHUU
CUCTEMbl XUMUYECKUX 3HAHUM — BaXHEHIINUX (PaKTOB, MOHATUHN, 3aKOHOB M TEOPETUUECCKUX
NOJIOKEHUM, JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
OpUOOLIEHUH K HAyYHbIM METOAAM MO3HAHMS IPU U3YYEHHH BEUIECTB U XMMUYECKUX PEAKLIHM,
B (OPMHUPOBAaHMU U PA3BUTHH TO3HABATEIbHBIX YMEHMA M WX MPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHOM M YUEOHO-UCCIIEI0BATENBCKON IS TEIBHOCTHA, OCBOCHHH MTPaBUil O€3011aCHOTO
oOpallieHusi ¢ BeleCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipy W3yyeHMM XUMUU Ha ypOBHE OCHOBHOIO OOHIEr0 0Opa3OBaHMs BaKHOE 3HAUYCHHE
pUOOPENH TaKUE 1NN, KaK:

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

— HamnpaBJI€HHOCTh OOy4YEHHA Ha CHUCTEMaTHYECKOE MpUOOLIeHHnEe OO0yJarolmuxcs K
CaMOCTOSITEJIbHOM ~ TNO3HABAaTEIbHOM  JIEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAHMS,
(hOpPMUPYIOIIMM MOTHBALIMIO U Pa3BUTUE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBUM, CIOCOOCTBYIOIIMX HNPUOOPETEHUIO OOYYaOIUMHUCS OIbITa
Pa3HOOOpa3HOW JEATEIbHOCTH, NMO3HAHUSA U CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIHOUEBBIX
KOMITETEHIIMI ), UMEIOIUX YHUBEPCAIBHOE 3HAYEHUE JIS PA3TUUHBIX BUIOB JI€ITEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YUCJI€ YMEHUW OOBSACHATh M OLEHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUPA, WUCIOJb3Yys 3HAHUS U
OMbBIT, TOJYYEHHbIE MPU H3YYEHUU XHMHHM, TPUMEHATh HMX NpPH pPEIIeHHH TpolieM B
MTOBCETHEBHOM )KU3HU U TPYAOBOM AECATEIBbHOCTH;

— (GopMupoBaHue y 00y4arouuxcsd T'yMaHUCTUYECKUX OTHOIICHHI, MOHUMAaHUs LIEHHOCTH
XUMUYECKUX 3HAHWM Ji1 BBIPAOOTKH SKOJIOTMYECKU LIeIeco00pa3HOro MOBEACHHS B OBITY H
TPYAOBOM NIESTETBHOCTH B LEISAX COXPAHEHUS] CBOETO 3/I0POBbSI U OKPYXKAIOUIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHsI OOIIEUETOBEUYECKUX ILIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4YeHUsI.

OO01ee 4nciio YacoB, OTBEIEHHBIX JJI1 U3YyYEHUsS] XMMHUHU HAa YPOBHE OCHOBHOTO OOILIEro
obpazoBanus, coctariser 170 gacos: B 8 kimacce — 102 wacoB (3 waca B Heneno), B 9 kinacce —
68 yacoB (2 Jaca B HE/ICIIO).



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
MeTO/IaxX MOo3HaHus B XuMuH. YucTtele BemecTBa U cMecu. CriocoObl pa3ieieHus: CMECeH.

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

Xumudeckass ¢opmyna. BameHTHOCTh aTOMOB XHUMHYECKHX OJIEMEHTOB. 3aKOH
MOCTOSHCTBA cocTaBa BemiecTB. OTHocuTeNnbHass aroMHas Macca. OTHocUTelbHas
MOJIEKYJISIpHAs Mmacca. MaccoBast 10JIsl XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moinb. Moisipras macca. B3anMoCBS3b KOIMYECTBA, MACCHI U
YyuCa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€Tel o popMysiaMm XUMHUYECKUX COCTUHEHUIA.

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

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYI0H, MpaBWiaMu padOThl B Ja0OpaTopuu U mpuémMamu
oOpaiiieHus ¢ 1abopaTOpHbIM O0OPY/IOBaHUEM, W3YUYEHUE W ONKCaHuE (PU3UYECKUX CBOMCTB
00pa3o0B HEOPraHMYECKUX BEIIECTB, HaOMOAcHUE (pU3NUecKUX (TUIaBICHUE BOCKA, TasHUE
JbJIa, paCTUPAHKE caxapa B CTYINKe, KUTICHUE U KOHACHCAIIMS BOJbI) U XUMHUYECKUX (TOpEHUE
CBEYH, IMPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICUCTBHE MeJIa C KHUCIOTOW) SIBICHUH,
HaOJIIOICHUE U OMMCAHKUE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3ioxkeHnue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTHI C XJIOpHIOM Oapws, pasiokenue ruapokcuaa meau (1)
IIpY HarpeBaHUM, B3aMMOJICUCTBHE kKene3a ¢ pacTBopoM coiu meau (1), usyuenue cnoco0oB
pazzesieHus CMecel: C TOMOIIbI0 MarHuTa, (PUIBTpOBaHHE, BHIMIAPUBAHUE, IUCTUIUISAINUA,
xpomarorpadusi, TPOBEACHUE OYUCTKHM TOBAPEHHOM COJIM, HAOIIONCHUE U OIMHCaHUE
pe3yAbTAaTOB MPOBEACHHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsSI MAcChl, CO3/1aHUE
MojIeJIei MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBUTe M HEOPraHNYeCKUX BeleCTB

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

TemnoBoil >PPexkT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHE YypaBHEHUS, 3K30- U
SHJIOTEPMUYECKUE peakiuu. TOIJIMBO: Yrojib M METaH. 3arpsi3HEHHE BO31yXa, YCHIICHUE
napHUKOBOTO A (ekTa, pa3pyiieHne 030HOBOTO CJIOSL.

Bomopon — »smemMeHT M mpocToe BemecTBO. HaxokaeHue Bogopoja B IPUPOIE,
bu3nUecKre 1 XMMUYECKHUE CBOMCTBA, MIPUMEHEHHE, CTIOCOOBI MoTy4eHusl. KucinoTel v comnu.

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

dusnyeckue cBomcTBa Boabl. Boma kak pactBopurens. PactBopsl. HaceliieHHblE U
HEHACBIIIEHHBIE PACcTBOPHI. PacTBOPpMMOCTH BeHIECTB B Bojae. MaccoBasi 10j1sl BELIECTBA B
pacTBope. XUMUYECKUE 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 Heopranmyeckux coenuHeHuid. Oxcunbl. Knaccudukaiuss OKCHIOB:
cosieoOpasyromue  (OCHOBHBIE, KHUCJIOTHBIE, aM@oTepHble) U  HecoJeoOpa3yroIue.
Homenknarypa okcumoB. Pu3MYecKMEe M XUMHUYECKHE CBOWCTBA OKCcUAOB. Ilomydenwue
OKCHU/JIOB.

OcHoBanusi. Kiaccudukanuss OCHOBaHWMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. OU3NYECKHE U XUMHUYECKHUE CBOMCTBA OCHOBaHUM. IlomyueHue
OCHOBAHUU.

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

Conu. Homenknarypa coneil. @u3nueckre U XuMHYECKUE CBoMCTBa cotiel. [lomyuenue
COJIEH.



['eHeTHUECKas CBSI3b MEXKY KJIACCAMH HEOPIraHUYECKHX COEIMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpE/IeJICHHE COJIEpKaHusl KUCIOpoa B BO3AyXe, MOIyUYeHHE, COOUpaHue,
pacno3HaBaHWE W W3YyYEHHE CBOWCTB KHUCIOPOJA, HAOIIONEHHE B3aMMOJEWUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS M MPEKpAILCHUs TOPeHUs (TI0XkKapa), 03HAKOMIICHHE C
oOpa3laMi OKCHJIOB M OINHCAHHWE UX CBOICTB, IMOJNyuye€HHE, COOMpAHUE, PACMO3HABAHHUE U
U3ydeHHEe CBOMCTB Bopopozaa (TopeHue), B3amMojencTBhue Bomopoaa ¢ okcuaom mexau (1)
(BOBMOXKHO  HCMOJNB30BaHWE  BUJEOMATepuasoB), HaOmIOAeHHE 00paslloB  BEIIECTB
KOJTMYECTBOM | MOJIb, WCCIIENOBaHWE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C Pa3TMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHHWE PACTBOPOB C  ONPEACIEHHOM MacCOBOM  JOJEH
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBUE BOABI C MeTaJUIaMU (HaTpueM W KaJbLHEM)
(BO3MOYKHO HCIOJIb30BaHHE BHUIEOMATEPUATIOB), MCCIIEAOBAaHUE OOpa3llOB HEOPTaHHYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOMEHUE M3MEHEHUS! OKPAaCKHM MHIUKATOPOB B PAcTBOpAx
KUCJIOT W IIeJouel, u3ydyeHue B3aumonencTBus okcuga meau (ll) ¢ pactBopoMm cepHoi
KHCJIOTBI, KUCJOT C METajulaMH, PEeaklUuidl HEUTpaln3aluu, IOJIyYeHHUE HEPACTBOPHUMBIX
OCHOBaHUM, BBITECHCHHE OJHOIO MeETaula JAPYIMM H3 pPacTBOpa CONHM, pPELICHUE
HKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMe «BaxxHelnnme Ki1acchl HEOPraHUYECKUX COETUHEHUI.

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

[lepBble TMOMBITKH KIACCUPUKALMU XUMHUYECKUX OIJieMeHTOB. l[loHsATHe o rpynmax
CXOJIHBIX 3JIEMEHTOB (LIEJOYHbIE W UIEJIOYHO3EMENIbHBIE METaJUlbl, T'aJIOT€Hbl, WHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPbIE 00Pa3ylOT aM(POTEPHbIE OKCUJIbI U TUAPOKCHUIBI.

[Tepnonnueckuin 3akoH. llepuomnueckass cucrema xumuyeckux osnemMeHTtoB J[. .
MenpeneeBa. Kopotkonepuoanas u anmuHHonepuoaHas (opmbsl Ileproanueckoit cUCTEMbI
xumuueckux anemeHToB /. M. MenneneeBa. Ilepuonsr u rpynnbl. PHU3UYECKUN CMBICTT
NOPSJIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYMIbI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W3orombel. Onektponsl. CTpoeHHE
ANEKTPOHHBIX 000JI04eK aroMoB TMepBbIX 20 XHMMHUYECKUX »3JieMEeHTOB lleproanueckoi
cuctemsl [[. 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA 10 €ro MOJOKEHUIO B
[Tepuonnueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyMniaM 1 NepuoaaM.

3nauenue [lepuoauueckoro 3akoHa u [lepronnyueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
IUISl pa3BUTHUS HAayKu U npakTuku. J1. 1. MenpaeneeB — yu€HbIi U IpakKTaHUH.

Xumuueckass  cBs3b.  KoBaneHTHas  (mojsipHass W HEMOJISIpHAs)  CBSI3b.
DNEKTPOOTPULATEIBHOCTh XUMUYECKHUX AIIEMEHTOB. IOHHAas CBS3b.

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

Xumuueckuii IKCnepumenm:

U3y4eHre oOpa3lioB BEIECTB METAIIOB M HEMETAJUIOB, B3aHUMOJIECHCTBUE THAPOKCHIA
IIMHKA C pacCTBOPAMH KHUCJIOT U IIEJIOUEH, MPOBEAEHUE OMBbITOB, MILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOpEeHUE, PEaKIUU Pa3I0KEHUS], COSAUHEHUS ).

Mesicnpeomemmnule ceazu

Peanuzanus MeXNpeIMETHBIX CBA3€H IPU U3yUYEHUN XMMUU B 8 KIIACCe OCYILECTBIIAETCS
Yyepe3 HCIOJIb30BaHME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX NOHSATUH, TaKk W TOHATUH,
SBJISIFOIIMXCS. CACTEMHBIMU JIJIs1 OTJIEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEeHHO-HAy4HbIe TOHATHSA: HAay4HbIH (DAKT, TUIOTE3a, TEOpHs, 3aKOH,
aHainu3, CHUHTE3, KJIacCU(pUKalus, NEPUOAUYHOCTb,  HAOMIOACHHE,  HAKCIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHUE, MOJEINb, SIBJICHUE.

@®usuka: marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJA, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKHUM 3apsiji, BELIECTBO, TEJO, 00bEM, arperaTtHoe
COCTOSIHME BEIIECTBA, T'a3, GU3MUYECKUE BEIMUYUHBI, €AUHUIIBI 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 peaKkus

[lepunonnueckuin 3akoH. llepuomnueckas cucrema xumuyeckux osnemeHtoB J[. WM.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHUYECKUX
DIIEMEHTOB IEPBBIX TPEX IMEPUONOB, Kalvs, KaJblUs U UX COCAUHEHHU B COOTBETCTBUM C
IIOJIOKEHUEM DJIEMEHTOB B [leproanyeckon cucreMe U CTPOCHUEM UX aTOMOB.

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

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

Knaccudukanus XuMHUeCKIX peakuil Mo pa3IndHbIM MIPU3HAKaM (IO YKCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIHUU BEIIECTB, MO TEIJIOBOMY 3(PQEeKTy, MO U3MEHEHHUIO CTeleHen
OKHUCJICHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OpaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
DHAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMHUUYECKUE YPABHEHNS.

[lonsiTue o ckopoctu xumMuyeckoil peakuuu. [lonsaTre 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKHX peakuuax. [IoHsATHEe O TOMOTe€HHBIX U TeTepOreHHbIX peakiusax. [loHarue o
karamnse. llonatne o0 xumMuueckoM paBHOBecHH. DakTOpbl, BIUAIONIME HA CKOPOCTh
XUMHAYECKOU PEAKIINN U TOJ0KEHNE XMMHIECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, 3JIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTaHOBUTENBHOU peakiuu. CoCTaBIeHNE YPaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMil ¢ UCTIONB30BAHUEM METO/IA IIEKTPOHHOTO OajaHca.

Teopurs NEKTPOIUTHYECKON TUCCOUUALMHU. JIEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTtnoHsl,
aHMOHBI. MexaHu3M JUCCOLMALMM BEIIECTB C PAa3IMYHBIMM BHJAAMU XHMHYECKOM CBS3H.
Crenenpb qucconuauu. CUibHbIE U cIa0bI€ IEKTPOJIUTHI.

Peakiiun MOHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS PEAKIUH MOHHOTO OOMEHA, MOJIHbIE U
COKpAIlEHHbIE HOHHBIE YpaBHEHMS peakiuil. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
NPEICTaBICHU 00 SIIEKTPOIUTHUECKOM Auccoluanuu. KadecTBeHHblE peakuuu Ha HOHBI.
[ToHsiTHE O TUAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEJSMH KPHUCTAJUIMYECKHX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METAJIOB M HeMeTauioB (TpaduTa W anmasa), CIOXKHBIX BEHIECTB (XJIOpHAA HATpHs),
UCCIIEJOBAaHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pEaKIMU OT BO3JIECUCTBUSA PA3IMYHBIX
(akToOpOB, HCCIEAOBAHKE IIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALINU
KHCJIOT, IIeJIoued M cosied (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO MATEPHUAJIOB), MPOBEICHUE
OMBITOB, WTIOCTPUPYIOLIMX MPU3HAKUA MPOTEKAHMS PEaKIMil HOHHOTO oOMeHa (0O0pa3oBaHUe
0CajJika, BBIJEJICHUE Tra3a, 0O0pa30BaHME BOJbl), OMNBITOB, HWLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENLHBIX Peaklnii (TOpeHue, peakiiui pa3ioKeHusl, COeTUHEHNS),
pacro3HaBaHHE HEOPTAHUYECKUX BEIIECTB C MOMOLIBIO KaUYE€CTBEHHBIX PEAKLWN HA HOHBI,
pELIEHNE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CtpoeHne U (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XYWMHUYECKUE CBOMCTBA Ha MpUMeEpe XJopa (B3aMMOJIEUCTBHE C MeTalaMU, HEMETaJlJlaMH,
niesnioyamu).  XsopoBogopon. CoisiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, TMOIY4YEHUE,
IpUMeHeHue. JleicTBue Xjopa MU XJIOPOBOAOPOAA HAa OpraHU3M 4esoBeka. Baxueniue
XJIOPUIBI U UX HAXOKICHUE B IIPUPOJIE.

Oobmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOE€HHOCTH CTpPOEHUs aTOMOB,
XapaKTepHbIE CTENEeHU OkucieHus. CTpoeHne U (PU3NYECKHUE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpOJa U cepbl. AJUTOTPONHbIE MOIM(UKALNN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBonOpoA, CTpoeHUE, (pU3MUECKHE U XMMHUYECKHe cBOWCTBA. OKCUABI Cepbl Kak
OPEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHas Kuciaora, pru3nueckrue 1 XMMUYECKHE CBOWCTBA
(oOmue kak HpeacTaBUTENs Kiacca KHUCIOT U crnenuduueckue). XUMHUECKHE peakluu,
JeKalue B OCHOBE MPOMBIIIJIEHHOIO CIoco0a MOJIy4YeHHUs] CEpHOM KucioThl. [IpumeneHue
cepHoM kuciaoTbl. CoaM CEpHOM KHCIOThI, KayeCTBEHHas peakiusi Ha Cyab(ar-HoH.
Haxoxnenue cepbl U €€ COCAMHEHUN B MPUPOAEC. XUMHUUYECKOE 3arpsi3HEHUE OKPYKArOUIEH



Cpelnbl COEIMHEHHMSIMU Ccepbl (KUCIOTHBIE MJOXKAHW, 3arpsA3HEHHUE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro MpeA0TBPALLICHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHCICHUS. A30T, pacmpocTpaHeHHE B NpuUpoae, (U3NYECKHUe U
XUMHUYeckre cBoiicTBa. KpyroBopor aszora B mnpupoje. AMMHUAK, €ro (U3NYECKHUE W
XUMHUYECKHE CBOWCTBA, MONy4YeHHEe U mpuMmeHeHue. Cond aMMOHMS, UX (U3NYECKUE U
XUMUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakius Ha MOHbI aMMOHMS. A30THas
KHCTIOTa, €€ MoiMydeHue, PU3nYecKue U XMMHUUYECKHE CBOMCTBA (00IIMEe KaK MpeaCTaBUTENs
KJ1acca KUCIOT U crienududeckue). VMcnonp30BaHue HUTPATOB U COJE aMMOHHS B KaueCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAOUIEH Cpelbl COEIMHEHHUSIMU
azora (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop,
ajotponHeie  Momudukaruu  Gocdopa, GuzMUEecKue W XUMHUYECKHE cBoWcTBa. OKCHA
dochopa (V) u docdhopHas kuciaora, GU3NIECKHEC U XUMHUYCCKHUE CBOWCTBA, IMOIYYCHHE.
Hcnonp3zoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YIOOPEHHIA.

OoOmass xapakrepuctuka 31eMeHTOB |VA-rpynmbsl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHHS. YITIEpo, alNIOTPONHbIE MOAU(DUKAIIUY, PACTIPOCTPAHEHUE
B mpupoje, (unyeckue U XUMUYECKue cBoiicTBa. Ancop6Ouusa. KpyroBopor yriepona B
npupone. OKcuabpl yriepoja, ux pu3nyeckue U XUMUYECKUE CBOMCTBA, JACHCTBUE HA KUBBIE
OpraHu3Mbl, MMOJTYYEHUE U MPUMEHEHUE. DKOJIOTHYECKUE MPOOJIEMBbI, CBA3aHHBIE C OKCHIOM
yrrepoza (1V), rumoresa 1o0anbHOTO MOTEIVICHHS KIMMaTa, TapHUKOBBIN 3(Q(dEKT. YrobHas
KHCJIOTa U €€ COlM, UX (PU3NYECKUEe U XUMUYECKHE CBOMCTBA, MOJYYEHUE U MPHUMEHEHHE.
KauecTBeHHas peakuus Ha KapOoHaT-uoHBL. Mcronb3oBaHue Kap6OHaTOB B OBITY, MEUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHUSIX yIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETWUJIEH, 3TaHOJ, DIMIEPHUH, YKCycHass kuciora). IIpupoaHsie
VCTOYHUKH YIJIEBOJOPOAOB (Yroib, HMPHUPOIHBINA ra3, He(Th), MPOAYKTHI UX NEpPEepadOTKU
(OeH3uH), UX poJib B OBITY U MNPOMBIIUICHHOCTH. [IOHSATHE O OHOJOTMYECKH BaXKHBIX
BELIECTBAX: JKHUpax, Oenkax, yrieBojax — M UX pOJIM B KM3HU 4YelloBeKa. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usmvyeckue M XUMUYECKHE CBOMCTBA, IMOJYYEHHUE U MPHUMEHEHHE.
Coenunenust kpemHusi B mpupozge. OOmme mnpencrabienuss o0 oxcuae kpemuus (1V) u
KpeMHHUeBOM kucinore. CHUIUKaThl, HUX HCIOJB30BAaHUE B OBITY, B MPOMBIILIEHHOCTH.
BaxkHeiilline CTpOUTENbHBIE MaTepuasbl: KEpaMHUKa, CTEKIIO, IEMEHT, OETOH, >KeIe300€TOH.
[Ipobnembl 6€30MaCHOTO HKCIMONB30BAHUSL CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHre o0pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB CONIIHOM KUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEAKIMH HA XJIOPUJ-UOHBI U HAOIIOACHUE MTPU3HAKOB UX MPOTEKAHUS, ONBITHI,
oTpaxaromue pU3NYeCcKrue U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COEIMHEHHUN (BO3MOYKHO
UCIOJIb30BAHUE BHUIAEOMATEPHAIIOB), O3HAKOMIIEHHE C 00pa3liaMu XJIOPHUIOB (TaJOreHUI0B),
O3HAaKOMJICHHE C oOpa3lamMu cepbl UM €€ COeIMHEHUSIMH (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEpUasIoB), HaONIONIEHHEe TIpoliecca OOyIIMBaHUS caxapa TIof JCHCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM KHUCIOTHI, H3YYEHUE XUMHUYECKHX CBOMCTB pa30aBiIeHHOM
CEpHOM KHUCJIOThI, MPOBEJACHUE KAYeCTBEHHOM peakuuu Ha cyab(ar-uoH U HaOlogeHue
npU3HaKa €€ MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (DU3UYECKUMH CBOWMCTBaMHM a30Ta, ¢pocdopa u ux
COCIMHEHHH (BO3MOXKHO MCIIOJb30BaHUE BHJEOMATEPUATIOB), OOpa3llaMH a30THBIX U
dbochopHbIXx ymnoOpeHui, MoydeHue, coOupaHue, pacro3HaBaHWE W M3YYCHUE CBOMCTB
aMMUaKa, MPOBEICHNE KaYEeCTBEHHBIX PEAKIMH HA MOH aMMOHHUS U QocdaT-uoH U U3yyeHUe
IPU3HAKOB HUX NPOTEKaHWs, B3aUMOAECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIOTHI C
MebIo (BO3MO)KHO UCIOIb30BAHUE BUIEOMATEPHUAIIOB), U3YUEHHUE MOJIETEN KPUCTAIUINYECKUX
pem€rok anmMasa, rpadura, QynIepeHa, O3HAaKOMIIEHHE C IPOLIECCOM  aacopOuuu
PacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIIIEM U YCTPONCTBOM MPOTHUBOra3a, NOJIyUYEHHE,
coOupaHue, pacno3HaBaHME U H3Y4YEHHME CBOWCTB YIVIEKHUCIOIO Trasa, M[pPOBEIECHUE
KAQUE€CTBEHHBIX peaklUMid Ha KapOOHaT M CWIMKAaT-MOHBl W H3y4YEHHME IPU3HAKOB UX
OPOTEKaHUs,, O3HAKOMJIEHHE C TMPOAYKIMEH CHJIMKATHOW IPOMBIIIJICHHOCTH, PEIIECHUE
HKCIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHelne HeMeTalIbl U X COCTUHEHUS.

MeTayibl M MIX COeIMHEHUSA



OO6miasi xapakTepUCTHKAa XHWMHYECKUX D3JIEMEHTOB — METaUIOB HAa OCHOBAaHUU HUX
nonoxenuss B llepuogmdeckon cucreme xmmuueckux sneMeHTtoB JI. M. MenneneeBa u
ctpoeHus aroMoB. CTpoeHue MeTauioB. Meramnuyeckass CBSI3b W MeTalUIM4ecKas
KpUCTAJUIMUECKas PEIIETKA. DICKTPOXUMUUYECKUN psii HAPSKEHUN MeTauioB. Ou3nvecKue
U XMMHUYECKHE CBOMCTBa MeTaiuioB. OOmue cnocoObl moiaydeHuss MmetamioB. [lonstue o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBel (CTallb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ TIPOMBIIILJICHHOCTH.

[Ilenounsle MeTauibl: TONOXKEHKUE B [leproanueckoil CUCTEME XMMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpO€HHE HX aroMOB, HaxoxkaeHue B npupoae. dusmueckue u
XUMHUYECKHUE CBOMCTBa (Ha mpuMmepe Harpus U Kanus). OKCUABI U TUIPOKCUILI HATpUs U
kanus. [[puyMeHeHne menouHbIX METAJUIOB U KX COCIMHEHHM.

[[{esoyHO3€MENBHBIE METAJUIBI MarHuid M KaJbLUU: MOJOXKeHHE B [lepmommnueckoit
cucrteMe xuMudeckux semeHtoB J[. . MenaeneeBa, cTpoeHHME MX aTOMOB, HAXOXICHHE B
npuponae. PU3NYECKUEe U XUMUYECKUE CBOMCTBA MAarHus U Kajblius. BaxkHenme coeIMHEHNS
KaJbLUs (OKCU, TUIPOKCHU]I, cOJin). JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTPaHEHHS.

Amomunnii: nonoxkeHue B llepuogmueckon cucreme XxumMudeckux simeMmeHTtoB J[. .
MenpeneeBa, CTpOCHME aToMa, HaxoxkJaeHuWe B mpupoae. Duszndeckue M XUMHUECKUE
CBOMCTBa amtoMUuHMs. AMDOTEepHbIE CBOMCTBA OKCHUIA U TUIPOKCUIA ATFOMUHUSL.

Kenezo: nomoxenue B llepuogmueckoit cucrteme xumuyeckux smemeHTtoB . U.
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:

O3HAaKOMJICHHWE C O0pa3llaMy METAJJIOB W CIUIABOB, MX (PU3MYECKHUMHU CBOWCTBaMH,
U3YYEHHE PEe3yJbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJIB30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICUCTBUSA OKCHJA KajdblUsl U HaTpusi C BOAOM (BO3MOXKHO
UCIIOJIb30BAHUE BUJEOMATEPHUANIOB), HCCIEAOBAHME CBOMCTB >KECTKOW BOABI, IMpolecca
TOpEHUsl XKejie3a B KHUCIOPOAE (BO3MOXHO HCIONb30BAaHUE BUIEOMATEPUAIIOB), MPU3HAKOB
MPOTEKAHUS KAU€CTBEHHBIX PEAKIMM HA MOHBI: MarHus, Kb, AJIFOMUHUSA, IMHKA, XKEIe3a
(I u xenesza (I11), mexu (I1), HaGarOMEHUE W OMKMCAaHKWE MPOIECCOB OKPAIIMBAHMS TUIAMEHU
WOHAMU HaTpus, Kamusd W Kalblusd (BO3MOXKHO UCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
uccieaoBanue aM(poTepHbIX CBOMCTB TUAPOKCHAA aIFOMUHUS U TUJIPOKCU/IA [IUHKA, PEIICHUE
SKCIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BakHeume MeTalbl U UX COSTUHEHUSD).

XHMHUA ¥ OKPY/KAIOLIAsA cpeaa

BemecTBa 1 Marepuaisl B IOBCEAHEBHOM KU3HU YeJIOBEKa. be3onacHoe HCnoib30BaHUE
BEILIECTB U XMMHYECKUX peakiuid B ObITy. llepBas moMolnp Mpu XUMHUUYECKUX OXKOTrax H
OTPaBJICHUSX.

XUMHUYECKOe  3arpsi3HEHUE  OKpyKaromieid  cpenbl  (mpeaesibHash — JIOMyCTHUMAs
KOHIIeHTpanus BemecTs, nanee — [1JIK). Poias xumMuu B peliieHu# 3KOJI0TUUECKUX TPoOIeM.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemmnule ceazu

Peanuzanuysa MeXnpeIMETHBIX CBSI3€M MPU M3YUYCHUU XMMHUU B 9 Ki1acce OCylIeCTBISAETCS
yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK W TOHSATHUH,
ABJISIONIUXCSI CAHCTEMHBIMU ISl OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSTHSA: HAy4dHbIM (akT, Turore3a, 3aKOH, TEOpHs,
aHajau3, CHUHTE3, Kiaccupukaius, TMepUOAUYHOCTh,  HAOMIOJAEHUE,  AKCIICPUMEHT,
MOJICIMPOBAHKUE, HW3MEPEHUE, MOJeb, SBJICHUE, MNapHUKOBBIM dA(ddekt, TexHomorus,
MaTepHuaJbl.

@usuka: marepusi, aroM, OdJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, H30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJa, DJEKTPUYECKUM 3apsil, NPOBOAHUKH, MOIYNPOBOJIHUKH,
JUDIIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSIHUE BEUIECTBA, Ias,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKasl PEHIETKa, CIJIaBbl, (PU3WYECKHE BETUYUHBI,
€IUHULBI U3MEPEHH S, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE31bI, CONHIIE.

buonorusi: porocunTes, apixanue, ouocdepa, 3KOCUCTEMA, MUHEpPAJIbHbIE YI0OpeHHUs,
MHUKPOXJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

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



INJIAHUPYEMBIE PE3YJ/IBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETOo 00pa3oBaHUS
JOCTUTAIOTCS. B XOJA€ OOy4YeHHMs] XUMHUU B €IWHCTBE Y4YeOHOH M BOCIUTATEIHHOM
JIESITEIBHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKHUMH COLUOKYTBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMHU, NMPUHSATHIMA B OOIECTBE MpPaBHJIAMU M HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUS M COIHAIU3ALNN
0o0y4Jaromuxcs.

JIM4HOCTHBIE Pe3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOICTBOBATHCS
CHUCTEMOM MO3UTHBHBIX [ICHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE OTbITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHKCJI€ B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACIIEAHWI0, TTOHUMAaHUs 3HAUYEHUS XUMHUYECKOM HAayKH B JKU3HH COBPEMEHHOTO
o011ecTBa, CoCOOHOCTH BIAJETh I0CTOBEPHON MH(POpPMaLIHEH O TIEPEIOBBIX JOCTHKEHUIX U
OTKPBITHSIX MUPOBOHM M OT€YECTBEHHON XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rPasKAAHCKOT0 BOCIIUTAHUS:

NPEICTABICHUS O COIMAIBHBIX HOpPMax M MpPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOW, y4eOHO-
UCCIIEZIOBATENIbCKOM, TBOPYECKOM M APYTHX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM NE€ATEIbHOCTH MPU BBINOJHEHUM YYEOHBIX, MMO3HABATEIbHBIX
3a7a4, BBIIOJIHEHUH XWMHUYECKUX OKCIIEPHUMEHTOB, CO3JaHUHM YYEOHBIX TPOEKTOB,
CTpEMJICHUSI K B3aUMOMNOHMMAHWUIO U B3aUMOIIOMOIIM B TMpoIlecce OTON ydeOHOI
JeSITEIbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEACHHE M TOCTYNKH CBOMX TOBApHUIICH C
MO3UIIMH HPAaBCTBEHHBIX U MTPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMSA .

MUPOBO33PEHYECKAE TMPEJACTABICHUS O BEHIECTBE H XWMHUYECKOH pPEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABISIONIUE OCHOBY JUIS
NMOHMMAaHWsl CYIIHOCTH HAyYHOW KAapTHUHBI MHpA, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TMPHUPOJBI, B3aUMOCBSI3AX UYEJIOBEKa C MPUPOIHON CpemoH, o
POJM XMMUU B TIO3HAHUU dTHX 3aKOHOMEPHOCTEH;

No3HaBaTeIbHbIE MOTHBBI, HAIPABICHHBIE HA TIOJYYCHHE HOBBIX 3HAHWW 1O XHUMUH,
HEOOXOAMMBIE ISl OOBSICHEHHS HaOJIIOMAaeMBIX MPOLIECCOB U SIBICHUMN, IMO3HABATEIHHOM,
WHPOPMAITMOHHON M YHUTATENbCKOM KyJIbTYyphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIHHOU
paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOl, MOCTYMHBIMH TEXHHUYECCKUMHU
cpeacTBamMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEeC K OOYUYEHHIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHOW U WCCIENOBATENbCKOW ACSITETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMIPABICHHOCTH M YPOBHS 00yUYeHUS B TalbHEHIIIEM;

4§,q)opanOBaHm[ KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3II0POBBIO,
YCTaHOBKHM Ha 3J0POBBIN 00pa3 KU3HU, OCO3HAHHE MOCIEACTBUI W HETPUATHE BPEIHBIX
NpUBBIUEK (YyHOTPEOJSCHUS aJKOroJisi, HAPKOTHUKOB, KYpeHUs), HEOOXOAUMOCTH COOMIOACHUS
npaBmil 0€30MacHOCTH TPU OOpPAIIEHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY M peanbHOMN
KU3HH,

5) Tpyn0oBOIr0o BOCIIMTAHHS

MHTEpEC K MPAKTUUYECKOMY M3yUYeHHIO Tpodeccuil u Tpyna pa3inuyHOTo pojia, YBaXKEHUE
K TPyAy W pe3yibTaTaM TpPYAOBOH [EATeNbHOCTH, B TOM YHCII€ Ha OCHOBE NMpPUMEHEHUs
NPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHAMBUAYAJIHHON TpPaeKTOPUU
IPOAOKEHHsT 00pa30BaHUs C YU4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNemHON MpodecCuoHaNbHON NIEATEIbHOCTH
U DPa3BUTUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aJalTHPOBAThCS B MPOQecCHOHANTbHOU

cpene;



6) IKOJIOrHYeCKOr0 BOCIIMTAHHUS:

HKOJIOTHYECKH LEJeCO00pa3HOe OTHOILIEHHE K MPHPOJAE KaK HMCTOYHUKY >XKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNUE [IEHHOCTHU 3I0pOBOTO U 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY H TICUXUYECKOMY
37I0POBBIO, OCO3HAHUE IIEHHOCTU COOMIONEHUS MpaBUil 6€30MacHOTO MOBEIEHUs IpU padboTe ¢
BELIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOIIHNX 3OPOBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJy4aeMble MPU WM3YYEHUHU XHUMHH, JJI1 PEIICHUS
3a1a4, CBS3aHHBIX C OKpPYXKAOWIEW MPUPOTHOM CPENOW, JUIA IIOBBILIEHUS YpPOBHSA
IKOJIOTHYECKON KYIBTYphl, OCO3HAHHUS TI00ANTBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTe HMX PELIEHUs MOCPEICTBOM METOAOB XMMHHU, IKOJIOTMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBAaThCSI UM B [TO3HABATEIbHON, KOMMYHUKAaTUBHON M COLMAIIbHON MPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylTbTaTOB BBIACISIOT 3HAUMMBbIE A1 (POPMHUPOBAHUS
MUPOBO33peHUs O0LICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMA,
IpOLIECC, HKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M IO3BOJSIOT HAa OCHOBE 3HAHUW M3 3TUX MPEIMETOB (OpPMUPOBATH
IPENICTABICHUE O LIEIOCTHON HAyYHOW KapTHHE MUpPa, U YHUBEPCAIbHbIE YUEOHBIEC NEUCTBUS
(mo3HaBaTelIbHbIE, ~ KOMMYHUKAaTUBHBIE,  PErYyIATHBHBIE),  KOTOpble  OOECIEYHBAIOT
(bopMHpOBaHME TOTOBHOCTM K CaMOCTOSITEIbBHOMY IUIAHUPOBAHMIO M OCYIIECTBICHHIO
y4eOHOH eI TEIbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Toruyeckne qeMcTBUA:

YMEHHUSI HCIOJb30BaTh NPHEMBI JIOTMYECKOTO MBIIUICHHS TPU OCBOCHUM 3HAHUIU:
pacKpbIBaTh CMBICT XUMHYECKUX TOHSATUM (BBIACHATH HMX XapakTEpHbIE MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBA3b C JPYTMMH TOHATHUSIMHU), HCIOJIb30BaTh MOHATHUS IS
OOBSCHEHUSI OTACIbHBIX (DAKTOB U SBJIICHUH, BBHIOMpPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(pUKAIUM XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIUi, YCTaHABIMBATh MIPUYUHHO-
CJIE/ICTBEHHbIE CBA3M MEXAY OOBEKTAMH H3YyU€HHUs, CTPOUTH JIOTMUYECKUE PACCYXKIACHUS
(MHAYKTUBHBIC, TEAYKTUBHbIC, [0 AHAJIOTHUH ), /IETIaTh BHIBO/IBI U 3aKITIOYCHUS;

YMEHUE IPUMEHSTH B MPOLIECCE MO3HAHUS TOHATHS (TTPEAMETHBIE U METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MCHOIb3yEMbIE€ B XMMHH, MPEOOPA30BBIBATH IIMPOKO
NPUMEHSIEMbIE B XUMHUHM MOJCJIbHBIC TPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOI
DJIEMCHTA), XMMHYeCKas (opMyna W ypaBHCHHE XUMHYCCKOW DPEakUMU — HPH PELICHHH
y4eOHO-TIO3HABATENbHBIX 33/7a4, C YYETOM 3THUX MOENbHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaATh CYUIECTBEHHbIE MPU3HAKU HU3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIECTBEHHBIE CBS3H
Y IPOTUBOPEYUS B U3y4aeMbIX IIpolieccax U SBJICHUSX.

Ba3oBble uccienoBaresiLcKue AeiicTBUSA.

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

NpUOOpPETEHUE ONBITA MO TJIAHUPOBAHUIO, OPraHU3ALMKA U MPOBEACHUIO YUYCHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOMI0OAATh 32 XOJOM IMPOIECCa, CAMOCTOATEIbHO POTrHO3UPOBAThH
ero pes3ynbrar, (GOopMyaupoBaTh OOOOLIEHUS W BBIBOABI IO pe3yJbTaram IPOBEIEHHOTO
OTIbITa, UCCJICIOBAHUS, COCTABIIAThH OTYET O MPOJEIaHHOM padoTe.

Pab6ora ¢ undgopmanuei:

yMEHUE BBIOMpaTh, aHAJIU3UPOBATh W HMHTEPIPETUPOBATH MH(GOPMALMIO Pa3IAYHBIX
BUJIOB U (OPM TPEACTABICHHS, MOIyYaeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJEpKaHMs, CHpaBOYHbIe MocoOus, pecypchl HWHTepHeTa),
KPUTUYECKH OLIEHMWBATh TPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTH Pa3IMYHble METO/IbI U 3aPOChl IPU MOUCKE U 0TOOpe UHPOpMAITTU
U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JIJIsl BBIMOIHEHUS! YUYEOHBIX U MO3HABATEIBHBIX
3a7a4  ONpEACNIEHHOrO TuMa, MpUOOpEeTEeHUE OmbiTa B OOJACTH  MCHOJIb30BaHUS
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUH, OBJIAJICHUE KYJIbTYpPOW aKTUBHOIO
UCIIOJIb30BAHUS PA3JIUYHBIX MMOUCKOBBIX CUCTEM, CAMOCTOSATEIHLHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencraBieHus MHGOPMALMU U WIUTIOCTPUPOBATH PEIIaeMble 3a/1audl HECIOKHBIMU
cXeMaMu, [uarpaMMamu, IpyrumMu (popmamu rpaduk U uX KOMOWHAIUSMU;
YMEHHE HCIIONIb30BaTh M aHAIU3HUPOBATh B MpoLEcce yueOHOW M HCCIIEN0BATEIbCKOM
JESTEIIbHOCTH HMHMOPMALIMIO O BIUSHUMA TPOMBIIUICHHOCTH, CEIBCKOTO XO3iHCTBA H
TPAHCIOPTa HA COCTOSIHUE OKPYXKAIOIIEH IPUPOAHON CPEIBI.
KoMMyHHKaTHBHBIE YHHBepcaJibHbIe Y4eOHbIe 1eiiCTBHSA:
YMEHHUS 3aJaBaTh BOMPOCHl (B XOA€ Juanora v (WIM) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaeMoi Tembl, (HOPMYIUPOBATh CBOU MPEIIOKEHUS OTHOCUTENBHO BBIMOIHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUS MPEACTABIATh IOJYYEHHBIE pPE3YyJbTaThl MO3HABATEIBHOW JAESITEIBHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTax; JejaTh MPE3EHTAUUI0 PE3YJAbTaTOB BbIOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa  (7a00paTopHOTO  OMbITa, JaboparopHOW pabOThI IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
yYMEHUS y4eOHOTIO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEILHON U
UCCJIEI0BATENIbCKON AESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIeM HAa OCHOBE Y4éTa
OOIIMX MHTEPECOB U COIIaCOBaHUS MO3UIUK (0OCYXaAeHUsI, OOMEH MHEHUSMH, «MO3TOBBHIC
HITYPMbD», KOOPJIMHALKSA COBMECTHBIX JI€WCTBHIl, OINpPENEIECHUE KPUTEPUEB IO OLEHKE
Ka4eCTBA BBHIMOJHEHHOW Pa0bOThI U JpyTue).
PeryjsiTuBHBbIC YHHBepcaJibHbIe YYeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITENIbHO  ONPEAENATh  ILeNH  JCSITENIbHOCTH,  IUJIAHUPOBATbh,
OCYILIECTBIISATh, KOHTPOJMPOBaTH M MpPU  HEOOXOAUMOCTH  KOPPEKTHPOBAaTH  CBOIO
NeSATEIbHOCTh, BBIOMpAaTh Haubonee 3P(EKTUBHbIE CINOCOOBI peHIeHUs YYEOHbIX U
MO3HABATEIbHBIX 334, CAMOCTOSITEIBHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEIIOKECHHBIN
QJITOPUTM JICUCTBUI MpHU BBINOJIHEHUH 3aaHU C Y4ETOM IOITYYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKLHMSIX, OLEHUBaThb COOTBETCTBUE IOIYYEHHOTO
pe3yabTara 3asBICHHOM LETU, YMEHUE MCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
npenjaraemMblie B YCIOBUM 3aJaHUM.
HPEJIMETHBIE PE3VYJIBTATHI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHIO O0S3aTENBHOTO CONEp KaHMs,
YCTAHOBJIGHHOTO JaHHOW denepaibHOl padoueld MporpamMMol, BBIJEISIOT: OCBOCHHBIC
o0Oy4arIUMHCS Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
npeIMeTHOM o0nacTh «XUMHs», BUJbI NEATEIbHOCTUA MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
WUHTEPHPETALNH, MPEeoOpPa30OBAHUI0 U NPUMEHEHHUIO B PAa3IUYHBIX YYE€OHBIX M HOBBIX
CUTYyalUsIX.
K koH1y oOyueHus B 8 Kiacce nmpeIMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:
® PACKPBIBATH CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMHUYECKUN
AIIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEHIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAs), BaJICHTHOCTh, OTHOCHUTENIbHASI aTOMHAs W MOJIEKYJIsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas J0JsI XHUMHUYECKOTO
AIIEMEHTA B COEAMHEHUH, MOJSIPHBIM OO0bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJlb,
AIIEKTPOOTPULIATENBHOCTh,  CTENEHb  OKHUCICHMS,  XMMHYECKas  peakius,
KJaccu(ukanusi peakuuid: peaklMd COSAUMHEHUS, PEAKIUU Pa3JI0KEHHs, PEaKIHU
3aMEIlEeHUs], peakluu OOMeHa, 9K30- U HHAOTEPMHUYECKHE pPEaKUUu, TEIIOBON
3pdeKT peakuuu, SApPO aTroMa, SIEKTPOHHBIM CJIOW aroma, aroMHasi OpOWTallb,
paauyc aTtoMa, XMMHUYECKas CBs3b, MOJSpHAs W HEMOJSIpHAsh KOBAJICHTHAsI CBS3b,
WOHHAas CBA3b, HOH, KATMOH, aHMOH, PacTBOP, MaccoBasi 10J1s1 BeUIeCTBa (IIPOLIEHTHAS
KOHIICHTPALIUs) B PaCTBOPE;

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

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

® OIPEENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHUSI 3JIEMEHTOB B OWHApHBIX COEIUWHEHUSAX, MPUHAMJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COeAUHEHUH 1o GopmylnaM, BUJ XUMHUYECKOH CBS3H
(KOBaJIeHTHAsl U MOHHAs) B HEOPIaHUYECKUX COCTUHEHUSIX;



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

®OIMCHIBATh W XapakTepus3oBaTh TaOmuuHyo Qopmy Ilepuoanueckoit cucTtembl
XUMHUYECKHX DJIEMEHTOB: Pa3iuyarh MOHATHUS «INIaBHas moArpymnmna (A-rpynmna)» u
«mobounas moxarpynmna (b-rpynma)», manble ¥ OONbIINE MTEPUOIBI, COOTHOCHUTD
0003HaYeHUs, KOTOpBIE UMEIOTCs B Tabnuie «[leproanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . Menaeneesa» ¢ 4MCIOBBIMU XAPAKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apAl sApa, OOILIEe YHCIO 3IEKTPOHOB M
pacnpeeraeHue uX Mo 3JIEKTPOHHBIM CIIOSM);

® KJTaCCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCIIy M COCTaBY YYaCTBYIOLIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY
dpdexry);

® XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOJTBEPXkJasi ONHCAHUE NPUMEPAMHU  MOJEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

® [IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kay€CTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUIN B PA3TUYHBIX YCIOBUSX;

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

® IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACSITEIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHUE, 0000IEHNE, CUCTEMATU3ALINIO, KIACCU(UKALINIO, BBISIBICHUE IPUYUHHO-
CIEACTBEHHBIX CBSI3EH — JJII U3YUYEHHSI CBOMCTB BEIIECCTB U XHUMUYECKHX PEAKIIHM,
€CTECTBEHHO-HAyYHbIE ~ METOAbl  TMO3HaHUs —  HAONIOEHHWE,  U3MEpEHUE,
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 XWMHYECKHUX OMNBITOB IO
MOJIYYEHUI0 U COOMpaHMIO Ta3000pa3HBIX BeHIeCcTB (BOAOpOAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHONM MAacCOBOW JIOJEHM PACTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  NPOBOAWTh XMMHYECKHE OSKCIIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB ILIEJIOYEH M KUCIOT C MOMOILBIO UHAUKATOPOB (JAKMYC,
(beHondranens, METUIIOPAHK U IPYTHUE).

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

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATH CMBICI OCHOBHBIX XMUMHUYECKUX IMOHSATHUNA: XMUMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaKius,
XUMHUYECKasl CBsA3b, TEIUIOBOM 3(PEKT peakiiuu, MOjb, MOJISPHBIN 00BEM, PacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIEKTPOJUTUYECKAs] AMCCOLMALHUS, PEAKIHUU
MOHHOTO OOMEHa, Karaju3arop, XUMHUYECKOe paBHOBECHE, OOpaTuMble W
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIMHU, OKHCIUTEND,
BOCCTAHOBUTENb, OKHCJIEHHE M BOCCTAaHOBIICHHWE, aJUIOTPOMNHUs, amM(pOTEPHOCTD,
XUMUYECKasl CBsI3b (KOBaJIGHTHAs, HWOHHAs, METAJJIMYecKas), KpUCTauIMyecKas
peleéTKa, KOppo3us METAIOB, CILIABbI, CKOPOCTh XMMHUYECKOU PEAKIMH, MPEAEIIbHO
nonyctumas konueHtpanus [1/IK Bemecrtsa;

® VJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKUX IMOHATHM W NPUMEHSTH 3TH
MOHATHS TIPYU ONKMCAHUU BEILIECTB U UX NMPEBPALICHUN;

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

®ONPE/IEIATh BAJICHTHOCT M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUSAX PA3IUYHOIO COCTABA, NMPUHAMICKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIACCY COEMMHEHUH 1o (opMmyliaM, BUJI XUMUYECKOM CBS3M (KOBaJE€HTHAs, HOHHAS,
METaJUIMYeCcKasi) B HEOPTaHMYECKUX COCAMHEHMSX, 3aps]i MOHA MO0 XUMHUYECKOU



dbopmyre, xapakTep cpeibl B BOJHBIX PACTBOpaX HEOPTaHMUYECKHUX COCTUHEHUH, THI
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEUIECTBA;

e packpsiBaTh cmbica [lepuoanueckoro 3akoHa J[. 1. MenneneeBa u 1eMOHCTPUPOBAThH
€ro MOHMMAaHKE: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy [leproanueckoit
CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh IMOHATHA «IVIaBHasg noarpymnma (A-
rpynna)» u «mnodounas noarpynna (b-rpynma)», mansle U OojblIME TEPHOABI,
COOTHOCUTh 00O3HAU€HHUs, KOTOPhIE HMMEIOTCS B TEPUOIUYECKONW Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsja sApa, o0Ilee YHCIIO 3JEKTPOHOB M PACHpPENEiICHUE UX IO AJIEKTPOHHBIM
CJI0SIM), OOBSICHITH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUI B Mpesienax MajblX NEPUOJOB U NIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJTacCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHMUECKHE BEIECTBA, XUMUUYECKUE
peakuuu (IO YUCIIy M COCTaBy YYAaCTBYIOIIMX B PEAKIMHU BEILIECTB, MO TEIJIOBOMY
3 (DeKTy, 10 U3MEHEHUIO CTENEHEH OKUCIECHUS XUMUYECKUX 3JIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATh) OOIIME U chHenupUYEeCKUe XHUMHYECKHE CBONCTBA
MPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPK/1as ONMKUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHUU COOTBETCTBYIOILMX XUMHUYECKUX PEaKIIHil;

® COCTABIIATh YPABHEHMUS DIICKTPOIUTUYECKON NUCCOLUUALMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJIHBIE M COKpAIIEHHbIE YpPAaBHEHMSI PEAKUUNA HOHHONO OOMEHa, YpaBHEHHS
peakuuii, MOATBEPKIAIOIIMX CYLIECTBOBAHWE T'€HETHUECKOM CBA3M  MEXKIY
BELIECTBAMH PA3JIMYHBIX KIJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THX peakUuid;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHMSI XUMUYECKUX MPEBPAIICHUIN B pa3IMYHbIX YCIOBHSIX;

® BEIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa Mo (GOopMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEeaKIUU;

ecoONIONaTh MpaBUja IMOJB30BAHUS XUMUYECKOM TIOCYIOM M J1aDOpaTOPHBIM
00OpyIOBaHUEM, a TAKXKe IMpaBuia OOpalleHUsi C BEUIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaTOpHbBIX XWMHYECKHUX OIBITOB IO
MOJIyYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YIJIEKUCIIOIO ra3a);

® [IPOBO/IUTh PEAKIMH, MOITBEPKAAIONINE KaUeCTBEHHbII COCTaB Pa3IMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJIOpPUA-, OpOMUI-, MOIUA-, KapOoHaT-, (ocdar-,
CWJIMKAT-, Cyiab(dar-, THUIPOKCUA-UOHBI, KATHOHbBI aMMOHHUSl U HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOILME B BOAHBIX pAaCTBOpPaX HEOPraHUYECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE OMEPALMHU MBICIUTEIILHON ACSITENIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHUE, 0000IIEeHNe, CUCTEMAaTH3alUI0, BBISBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3EM — JUUISI M3YYEHHUSI CBOMCTB BELIECTB U XUMHUUYECKUX PEAKUHMN, €CTECTBEHHO-
Hay4yHbl€ METOJbl TMO3HAHMUS — HAOJIOAEHHE, HW3MEpEHUe, MOJIECIUPOBAHUE,
DKCIIEPUMEHT (peanbHbIN 151 MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IIPOrpamMmMabl KQHTpoﬂLHHe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIe pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 Ny 8 2 bubmuoreka LIOK https://m.edsoo.ru/7f41837¢
MIPaKTUYECKOM IEITEIIbHOCTH YEIOBEKa
1.2 BemecTBa n XUMHUYECKUE PEAKITUN 16 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 24
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Bosznyx. Kucnopon. [lonsitue 06 okcumax 8 1 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.Ilonsitue o kuciaorax u comsix 10 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [Tonsite 06 ocHOBaHUSX 10 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPraHUYECKUX COEAMHEHUN 25 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 53

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguveckas cucrema xumudeckux 31emeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMH4YECKasl CBA3b.

OKHCANTENBLHO-BOCCTAHOBUTEIbHBIE pPe€akuuu

[Tepuoanyeckuii 3akoH u Ilepuonnueckas

3.1 cucTteMa XuMu4eckux snmeMeHnToB . 1. 10 bubnmorexa ITOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
X .0 -
3.2 VIMITICCRAs CBASE. LKHCIITEIbHO 10 1 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIbHBIC PEAKIIUU
Hroro no pazneny 20 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 5 bubnuotexa LHOK 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
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
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
Paszjnen 2. HemeTasuibl 1 MX cOeIMHEHMSI
06
2.1 sl XapaKTEPHOTHIA XUMITCCKHUX JEMERTOB 4 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
2.2 Had XapaKTepHCTHK? HHMITACCIIX SHEMEHTOB 6 bu6mmoreka IL{OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u e€ coeqMHeHus
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
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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
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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