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INOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIETr0 00pa30oBaHMs COCTaBICHA Ha OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTeIbHON MPOTpaMMbI OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMH TPENoaaBaHus Y4eOHOTO IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoii deneparumn.

[IporpaMmMa 1o XWUMUU Aa€T TPEICTaBICHHE O IENSX, OOMICH CcTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpPEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero o Kiaaccam U
CTPYKTYPUPOBAHHE 10 pa3/esiaM U TeMaM IPOrpamMMbl 110 XUMHUH, ONpeesseT KOIUYECTBEHHbIE
M KayeCTBEHHBIE XapPaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Yy4eOHOTO
Ipolecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aroIuXcsi, ONPEeIIseT BO3MOKHOCTU IpeaMeTa JJist
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a TaK)Ke TPeOOBaHMI K pe3yibTaTaM 00ydeHUSI XUMUU
HA YpOBHE 1eJeil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMSL.

3HaHME XUMUU CIYKUT OCHOBOM it POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €Tro
MIPEJICTABICHUIA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUSA 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUILEBOM U SKOJIOTHUECKON 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3yuenune xumun:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 0011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUYECKHX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB WX  CAMOCTOSITEIbHOM  y4yeOHOW  JEATENBbHOCTH, OKCIHEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON JETENHHOCTH;

3HAKOMHUT CO CHeHU(UKOH HAayuHOTO MBINUICHHS, 3aKIaJbIBa€T OCHOBBI 1E€JIOCTHOTO
B3IJIA/Ia Ha E€IUHCTBO TMPUPOABI U  YEJIOBEKa, SBISETCA OTBETCTBEHHBIM  JTaroM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YyUYaIOLTUXCS,;

CcrocoOCTBYeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOyYE€HUU XUMHUHU OOECIIEUMBAIOTCSA CHEHU(PHUKON CoNep:KaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TENarorTMYecKd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOIi HAYKN XMMHUHU Ha ONPEJIEIEHHOM dTare € pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHWs OPUEHTHPOBAH HA OCBOCHHUE
00y4JaroIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMHUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coiepaHHUs TPOrpaMMBbl 10 XMUMHU C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa kK e€ m3ydenuro. ConepkaHUE CKJIQJbIBACTCA U3 CHUCTEMBl TMOHATHH O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. O0e ATH CHCTEMbI
CTPYKTYPHO OPTaHU30BaHbI IO TPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

—Ilepnoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

—Y4€HHs O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

— MpeACTaBICHUI 00 3JIEKTPOIUTUYECKOM TUCCOLMAllMU BEIIECTB B PACTBOpax.



Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIMPHYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHAS (QYHKIUM OOBSCHEHHUS W MPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3yJaeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl O XHUMHH CIOCOOCTBYET (HDOPMHUPOBAHHMIO TPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumun
OPOMCXOMUT C TPHUBJICYCHUEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpy n3ydeHnr XUMHUH IPOUCXOAUT (OPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKON HAyKH KaK
00J1acTh COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JESTEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHH — Ba)KHEHIINUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
MPUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS TP U3YYCHHUH BEIECTB U XUMUYECKUX PEaKiuid, B
(GOpMUPOBAHUKM M DPA3BUTHUM I[IO3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMHU B [TOBCEIHEBHOM KU3HHU.

[Ipy m3ydyeHHH XMMHUU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE
IPUOOPETHN TaKUe LIETH, KaK:

— (opmupoBaHNEe MHTEIUIEKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIIOCOOHOW aJanTHpPOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

—HalpaBJICHHOCTh OOYYeHHMs Ha CHCTEMaTH4ecKoe MpHoOIIeHrne oOydaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4dyHbIM  METOAaM  IO3HaHUA,
(GOpMHUPYIOITUM MOTHBAIIMIO ¥ Pa3BUTHE CITOCOOHOCTEN K XUMUU;

—o0ecrieyeHre YCIIOBHM, CIOCOOCTBYIOIIUX NPUHOOPETECHUIO OO0YYaIOIUMHKCS OIbITa
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHMS M CAMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUOB JESITEIbHOCTH;

—(opmupoBaHue o01IeH QYHKIIMOHATBHON M €CTeCTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3YysA 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YyYEHUH XUMHUHU, TNPUMEHATh MX NpPU pELIeHUH MpoldieM B
NIOBCEHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

—(opmupoBaHue y 00yJaromuxcs ryMaHUCTUYECKUX OTHOILIEHHUH, MOHUMaHUS EHHOCTU
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBe/leHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXArOLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHUBAILIMHU K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIMTAaHUIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero o0yyeHusl.

OO1mee 4ncino 4acoB, OTBEAEHHBIX JUISI U3YYEHHMS XMMHUH Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanms, cocTaBiseT 136 JacoB: B § kiacce — 68 wacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEII0).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XUMHUM B JKM3HHM 4Ye€JIOBEKAa. XUMHsS B CUCTEMe Hayk. Tema u
BelmecTBa. PU3MYECKHE CBOMCTBAa BEIIECTB. ATrperatHoe cocTositHue BemiecTB. [loHsTHE ©
METOJIaX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust cMecei.



ATOMBI M MOJEKYJIBl. XHUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMHYECKHX DJJICMECHTOB.
[TpocTeie U cll0)KHBIE BEleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BajleHTHOCTP aTOMOB  XMMMYECKMX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHYECKOIO DJIEMEHTA B COCMHCHHH.

KoymuectBo BemecrBa. Mosb. MoisipHass macca. B3anMoOCBSA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHULL BemecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSINHEHHH.

®u3nyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIeCcTB. XUMUYeckue ypaBHeHUs. Kiaccupukanuss XUMUYECKUX peaKIui
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJIOH, MpaBWiIaMu pabOThl B JabOpaTOpuH U MpUEMaMH
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHHE (PU3nUecKuX (TIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Ha0t0ieHue
U ONMCAaHHWE TPU3HAKOB INPOTEKAHUS XMMHYECKHUX peakuuil (pas3jokeHwe caxapa,
B3aMMOJIEHCTBHE CEPHON KMCIIOTHI C XJIOpUIoM Oapusi, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszieNieHus CMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBaHUE, BBIIAPUBAHUE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKU IIOBApEHHOW COJM, HAOJIOJEHUE U ONHCAHHE
pe3yabTaTOB IMPOBEIEHUs OIBITA, WIUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMsSI MAcCChl, CO3JaHHUE
MoJiesiel MOJIEKYIT (I1apOCTEPIKHEBBIX ).

BaxHeililue npeacraBuTe/ M HEOPraHN4YeCKNX BelecTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — a€eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B npupoje, Gu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJIY4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMblnuieHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIuUs
KHCIIOpOJIa.

TeroBoil 3PQexT XUMHUYECKOW peakluH, TEePMOXMMMUYECKHE YpaBHEHHUS, 7K30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeETaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpoctoe BemecTBo. HaxoskaeHue Boxopona B IPUPOTE,
¢du3nyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oyueHus. Kuciore! u comnu.

MosnsipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUUECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelnieHHble n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B MIpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKCHIOB:
coyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenkmaTypa
oKkcu0B. PU3NUYECKHE U XMMUUECKHUE CBOICTBA OKCHIO0B. [lonydeHne okcuaos.

OcHoBanus. Knaccudukanus oOCHOBaHMM: INEIOYM M HEPACTBOPHMBIE OCHOBAHUS.
HomeHnknarypa ocHoBaHuii. Pusnueckue M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuyenue
OCHOBaHUH.

Kucnotsl. Knaccudukamus kucnor. Homenknarypa kucnot. @usznyeckre ¥ XUMHYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coseil. @usndeckue U XMMUYECKHe cBoMcTBa cojeil. [lonydyenue
coJei.

I'eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPTaHMUECKUX COSIUHEHHM.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE ONpEJEIICHUE COACPKaHMSI KUCIOpoa B BO3IyXe, MOJy4yeHue, coOMpaHue,
pacrno3HaBaHME€ M M3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJAECHHE B3aUMOJIEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W INpEKpallleHusi ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M OIMCAaHUE HMX CBOMCTB, IOJydy€HUE, COOMpaHHE, DPACIIO3HABAHUE U
U3Yy4YEeHHUE CBOWMCTB BojAOpoJa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPACTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAaHUE OOpA3L0OB HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOJI0/IEHUE W3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumozeiictBust oxkcuga Mmeau (II) ¢ pacTBopom cepHON KHCIOTBHI, KHUCIOT C MeETaljlaMu,
peakuMii HeWTpaiau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBble MOMBITKY KIACCU(PUKALNN XUMUUECKUX 2IIeMEHTOB. [oHATHE O TpyMIax CXOAHBIX
AJIEMEHTOB (ILIE€JOYHBbIE M ILEJIOYHO3EMENbHbIE METaUlbl, TIaJOr€Hbl, WHEPTHBIC TIa3bl).
DNEeMEHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuin  3akoH. Ilepuogmyeckas cucremMa XUMHUYECKHX dJeMEHTOB /[l
U. MenneneeBa. KopoTtkonepuoanas u miauHHOnepuoanas ¢opmbl [lepruoandeckoil cUCTEMBbI
xumuueckux anemeHtoB . WM. MenneneeBa. Ilepuoast u rpynmbl. PU3HYECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctraB atoMmHbIX snuep. MW3oromsl. OnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cuctembl
. W.MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO JJEMEHTA [0 €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM M NEPHOJAM.

3nauenue llepuoanueckoro 3akona u [leproguueckoit CUCTEMBI XMMHUECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. JI. 1. MeHaeneeB — y4€HbI U IPaKIaHUH.

XuMunyeckas CBSI3b. KoBanenrtnas (monsipHas u HEMnoJIsipHast) CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FloHHAas CBS3b.

Crenens okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENIbHBIE peakuu. [Iporeccsl okucneHns
Y BOCCTAHOBJIEHHS. OKHCIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumMenm:

u3ydeHre OOpaslloB BEIIECTB METAIIOB M HEMETAJIOB, B3aUMOAEWUCTBUE TMIPOKCHIA
[MHKAa C pacTBOpPaMH KHCIOT M IIEJIOYEd, IPOBENECHHUE OIBITOB, WIUIHOCTPUPYIOIIUX HPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHHUE, PEAKIIUH PA3JI0KEHUS, COSUHEHUS).

Mestcnpeomemnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3€l NIPU M3YyYEHUU XMMHUHU B § KJIACCE OCYLIECTBIISIETCS
yepe3 UCIOJb30BaHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TakK U TOHATHI,
ABJIAIOINXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TIOHATHS: HayYHbIH (DaKT, rUnoTesa, TeOpus, 3aKOH, aHAJIN3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®usnka: Marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIWJA, W30TOIIBI,
pPaZOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BELIeCTBO, TeJI0, O0BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, a3, (YU3MUYECKHE BEIWYMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3061, CoHIIE.



buonorus: ¢porocunTes, npixanue, ouocdepa.
[eorpadus: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIE TMOPOJBI, IOJIC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KVIACC

BemecTtBo M XUMHYeCKasi peaKusi

[lepnonnueckuit  3akoH. Ilepuogmueckas cucreMa XHMHYECKUX 3JIEMEHTOB /I
U. Menneneea. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kallds, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
I10JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABl XMMHYECKON CBSI3M. THIBI KPUCTAJUNIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHWMHUYCCKUE CBOMCTBA
BEUIECTB, OTHOCSIUMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMH, T'eHEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XMMHYeCKUX peakUuil M0 pa3IMyHbIM MpPU3HAKAM (II0 YUCIY M COCTaBY
YYaCTBYIOUIMX B PEaKIUH BEUIECTB, IO TemIoBOoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
HHIO0TEPMUYECKUE PEAKIIUU, TEPMOXUMUUYECKHUE YPABHEHUSI.

[Tonstue o ckopoctn xumuyeckod peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOPATHUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. I[lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. DPakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pPEeaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIMHU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.

Teopust 3ME€KTPOTUTHUECKON AUCCOLUAIMH. DJIEKTPOJIUTHI U HEAIEKTPoIuThl. KaTtnonsl,
QHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun moHHoro oOMeHa. YcCiOBUS NMPOTEKAHUS PEAKIMH MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHUI M COJEel B CBETE
npeCcTaBiIeHU 00 3JIeKTpOJUTHUYECKOW auccoluanuu. KadecTBEHHbIE peaklIUd Ha HOHBI
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPHUCTANIMYECKUX PEHIETOK HEOPraHMYeCKHWX BEIIEeCTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, MCCIEIOBAaHUE SJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLHMALINN
KHUCJIOT, IIeio4Ye W cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKka, BblJelieHne ra3a, oOpa3oBaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUil (FOpeHue, peakiuH pasjIokKeHUs, COSAMHEHUS),
pacro3HaBaHHE HEOPTraHMYECKUX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pPEaKIUil Ha HOHBI,
pellIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUS

OOmiast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE
creneHu okucineHuss. CrtpoeHue M (PU3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XVMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaUlaMH, HEMETaJulaMu,
miesoyamu).  XjopoBogopoa. ConsHas KHUCIOTa, XHUMHYECKHE CBOWCTBA, TIOJyYCHHE,
npuMeHeHue. [IeicTBre X10pa U XJIOPOBOJOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJ1opuasl
Y X HaXO0XJICHUE B IPUPOJIE.



OO6mas xapaktepuctuka dnemMeHToB VIA-rpynmel. OCoOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBONCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHEe M XMMHUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (PU3NYECKHE U XUMHYECKHE CBONCTBa
(oOme Kak MpeICTaBHTENS Kilacca KUCIOT M crenuduueckue). XUMHUYECKUE pPEeakluu,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHoW Kuciorel. [Ipumenenue
cepHOii KuCIoThl. COJM CePHOM KHCIOTHI, KAUeCTBEHHAS peaklus Ha cynbgaT-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUH B TMpupoae. XHUMHUECKOE 3arps3HEHHE OKpYKaoLeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALICHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETMEHH OKHUCIEHUA. A30T, paclpocTpaHeHHe B Tpupone, (Qusuveckue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3n4ecKue 1 XUMUIECKHIe
CBOIICTBa, Mony4yeHue u npuMeHeHne. Conu aMMOHHUsI, UX (HU3MUECKUE U XUMUYECKHE CBOMCTBA,
npuMeHenne. KadecTBeHHas peakuus Ha HMOHBI aMMOHHA. A30THasi KHCIIOTa, €€ IOJydeHHe,
dbusznyeckne W XUMHYECKHE CBOWcTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoopenuii. XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOTUPHUKAIINA
docdopa, dusznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
¢u3nueckne W XUMHYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue (ocdaroB B KauecTBe
MUHEPATBHBIX YIOOPECHHIA.

OO6mass xapaktepuctuka s31aeMeHTOB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKUCIEHHsS. YTIEpOoJ, alIOTPONHbIE MOIU(PUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Guzndeckue U XuMUIecKrue cBoicTBa. AncopOuus. KpyroBopor yriiepona B mpupoe.
Oxcuapl yriaepona, Ux GpU3MUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHe. JKOJIOTHYeCKHe Mpo0iieMbl, CBsi3aHHbIe ¢ okcuaoMm yrieposa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUIeHUs KiIMMarta, NapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OpraHMYECKHX BEIECTBaX KaK O COEIMHEHMSIX YIJIepoja
(MeTaH, JTaH, OTHWJICH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), MPOAYKTHl UX MepepaboOTKu
(6eH3uH), UX POJb B OBITY M MMPOMBIIIICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
xKHUpax, Oelkax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCTMHEHHH.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmme mpencraBieHus o6 oxcuge kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaT€pPHAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3yueHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJICHHE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI U HAOIIOJCHUE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
WCIIOJIb30BAaHNUE BHJICOMATEPUAIOB), O3HAKOMIICHHE C OO0pa3laMu XJIOPHAOB (TaJIOTCHHUIOB),
O3HaKOMJICHHE ¢ o0pasnamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMs  caxapa TMOJ  JCHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa3z0aBlIeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaONoJIeHuEe IpHu3HaKa eé



MPOTEKAHUs, O3HAKOMJICHHE C (DM3UYSCKHMM CBOMCTBAMHU a30Ta, ¢ocdopa U MX COCAUHEHUU
(BO3MO’KHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (OCHOPHBIX YA0OpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEICHHE
KAUeCTBCHHBIX pEaKkIuid Ha HOH aMMOHUsS U Qocdar-nOH M U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YUYCHHE MOjENed KPUCTALTMYECKUX PEHIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PAcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MOJIydeHHe, COOMpaHne, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOrO rasza, MpOBEJCHUE KAaueCTBEHHBIX peakiuil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB MX MPOTEKAHMs, O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/liibl M MX COeIMHEHUS

OOmas xapakTepUCTUKA XHUMHYECKHUX OJJIEMEHTOB — METAJUJIOB Ha OCHOBAHMHM WX
nosioxenus B [lepuoanueckoit cucreme xumuyeckux 3nemeHToB [[. . MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckass CBs3b M METAUIMYECKas KpUCTAJUTMYECKas
peméTka. DJIEKTPOXUMHUYECKUN Pl HanpspKeHUH MeTamuioB. Pu3MUecKue U XUMUYECKUE
cBoicTBa MeTauioB. OOmuKe crocoObl MOy4eHUsT MeTayljIoB. [oHsATHE O KOPPO3UM METAIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ MPOMBIIIIEHHOCTH.

[[{enounble MeTaIIBL: MOJ0KEeHUE B [leproanyeckoil cuctemMe XMMUYECKUX 3J1eMEHTOB /1.
W. MenpeneeBa, CTpo€HHE MX aTOMOB, HaXOXACHHE B mpupojae. Ouszndeckue u XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTUMHEHUMN.

[IlenoyHo3emMenbHbIE METAIBI MAarHUM M KajdblLMi: mnosiokeHue B Ilepuonnueckon
cucreme xumuueckux snemeHToB [[. WM. MenneneeBa, CTpoeHHME HX aTOMOB, HaxXO0XJACHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHeilmue coenrHeHus
KaJbIus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XUMHUYECKHUX 3J€MEHTOB /Jl.
N. MenneneeBa, CTpOGHHE aroMa, HAXOXKJICHWE B mpupoae. Pu3NUecKHe W XUMHUYECKHE
cBOIicTBa amoMuHusA. AMPOTEepHBIE CBOICTBA OKCHU/IA M TUAPOKCUIA aTIOMUHUS.

Keneso: mnonoxenne B Ilepmoguueckoil cucremMe XHUMHUYECKHX 23yeMeHToB /I,
W. MengeneeBa, CTpO€HHE aTOMa, HaxoXKJIeHHE B mpupone. Duznueckne M XUMHUYECKUE
cBoicTBa xene3a. Oxcusl, ruapokcuabl U conu xenesa (II) u sxenesa (III), ux cocras, cBolicTBa
U TIOJIyYEeHHE.

Xumuueckuii IKchepumenm:

O3HAKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUJIaBOB, MX (PU3MYECKHMMH CBOWCTBaMH,
W3y4deHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEN B3aMMOJICHCTBUS OKCHA KalbIUs U HATPHUS C BOJON (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIbI, TpoIlecca TOPEHUS Kejle3a B
Kucioposie  (BO3MOXKHO  HCIIONB30BAaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllus, aFOMUHUS, ITMHKa, xene3a (II) u xenmesa
(III), memu (II), HaGmroieHNE W OMKCAHUE MPOIIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATPHS,
KaJlis ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BAaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U TUJIPOKCU/IA IMHKA, PEIICHNE HKCIIEPUMEHTAIbHBIX 3a/1a4 10
Teme «BakHelme MeTallIibl U UX COCTMHEHUS.

XuMus M OKpyXKamoLas cpeaa

BemectBa u marepuainsl B OBCEIHEBHOM KU3HM YelloBeKa. be3onmacHoe MCIosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKPYXkKalollel cpebl (IpeneabHas JOMyCTUMAasi KOHIICHTPALIHs
BemecTs, ganee — [1/1K). Poib xuMuu B permeHun 3K0JIOTHIECKUX TPOOIIEM.



Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€U MPU U3YyYEHUU XUMHUU B 9 Kjacce OCyIIECTBISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATHUH, TakK U TOHSATHI,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ure ecTeCTBeHHO-HAYYHbIC TIOHATHSA: HayUHbIH (DaKT, rUNoTE3a, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, KIacCHU(UKaIuUs, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBIICHNE, TAPHUKOBBIN 3D PeKT, TEXHOIOT s, MaTepHAIIbI.

®usnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H3OTOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DSJIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOJYIPOBOIHUKH,
JVRJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOPHBIE MOPOJBI, IOJIE3HBIC
MCKOIIaeMbl€, TOTUIUBO, BOJAHBIE PECYPCHI.

INJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA IIPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA
JUYHOCTHBIE PE3YJbTATbBI

JIngHOCTHBIE pe3yJabTaThl OCBOCHHUS TMPOrPaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00y4YEHUsI XUMHUU B €IMHCTBE y4€OHOM M BOCIIMUTATEIILHON JIEATEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKMMHU  COLMOKYJIBTYPHBIMU U  JIYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TIPUHSATHIMU B OOIIECTBE MpPAaBWJIAMH M HOPMaMHu TOBEACHUS U
CIOCOOCTBYIOT IIPOI[ECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COITMATU3AINH 00YJarOIINXCS.

JlugHOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALUWA U PACHIMPEHHUE ONbITA JIEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPpHOTHYECKOT0 BOCIUTAHUS:

IIEHHOCTHOTO OTHONIICHHS] K OTE€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY M HAYYHOMY
HACJIEUIO, TIOHMMAHUS 3HAUeHUs XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIEeCTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(OpMaIMel O MEePeIOBBIX JOCTHKEHUSIX U OTKPBITUSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOMCTBE
MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEACTABJIICHUSI O COIMAIBHBIX HOpPMax W TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
MCCJIEI0BATEbCKOM, TBOPUECKON M IPYTUX BHUIIAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH
COBMECTHOH NIeATEIbHOCTU MPHU BBINOJHEHUU Y4eOHBIX, TO3HABATEIBHBIX 3a7a4, BBITOJHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHHIO
¥ B3aMMOINIOMOINM B MpoIlecce 3TON y4eOHOUH esATENbHOCTH, TOTOBHOCTH OIEHUBATh CBOE
MOBEJICHUE W TIOCTYIIKM CBOMX TOBApHUIIEH C TIO3WIIMKM HPABCTBEHHBIX M TPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BELIECTBE M  XUMHYECKOM  peakivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTaBIAIONIME OCHOBY IS
MOHMMAHUS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, TMPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOAHON Cpellor, O PoJin
XUMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;



MO3HABATE/IbHBIE MOTHBBI, HAlpaBiICHHbIE Ha IMOJyY€HHWE HOBBIX 3HAHUN MO XUMUH,
HEOOXOAUMBIE Uil OOBSCHEHHS HAOJIOJaeMbIX IPOILECCOB U SIBJICHUH, I03HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOI pabOThI
C y4e€OHBIMHU TEKCTaMHM, CIIPAaBOYHOH JUTEPATypOH, IOCTYIHBIMU TEXHUYECKHMMM CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEpEC K OOYYCHHIO W TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, IPOEKTHON M HCCIEAOBATEIbCKON NEATEIbHOCTH, K OCOBHAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE LIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKHM Ha 3/0pOBbIii 00pa3 JKW3HHM, OCO3HAHUE IMOCIEACTBUI U HEMPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTPEOJICHHUsS] aJKOTroJsl, HAPKOTHKOB, KYpPEHHS), HEOOXOAMMOCTH COOIIOACHUS
npaBuil 0€30MacHOCTH MpH OOpallleHUH € XMMHYECKHMHU BEIIECTBAMHU B OBITY U peallbHOMN
KHU3HH,

5) Tpy10BOro BOCIIUTAHUS

MHTEpEC K NMPAKTHUYECKOMY M3YyUEHHIO MPOPEecCuii U TpyAa pazIudHOro poja, YBaKECHHE K
TpyAy ¥ pe3yjibTaTaM TPYAOBOM MAEATETbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAHUW 110 XUMHH, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
MPOJOHKEHHUsST 00pa3oBaHUs C Y4ETOM IUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW Mpo(eCCHOHAIBHONW JESITeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 9K0JIOrH4eCKOT0 BOCTUTAHUS

9KOJIOTHYECKHU 11e7eco00pa3Hoe OTHOILIEHHE K MPUPOJE KaK MCTOYHHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBAHMs, MOHMMAHHE LIEHHOCTH 3J0POBOT0 M OE30MacHOTO 00pa3a KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHXMUYECKOMY 3I0POBBIO,
OCO3HaHHE 1IEHHOCTH COOJIIOICHUS MPaBUil O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BElleCTBaMH,
a TaK)Ke B CUTYAIUSX, YIPOKAIOIIMX 310POBBIO M KHU3HH JIFOJICH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4YaeMmble NMPU HM3YYEHUH XUMHUH, JJIs pEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH IPUPOIHON CPENIOi, sl TIOBBIIIEHNS YPOBHS dKOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS INI00AJTBHOTO XapaKkTepa SKOJIOTMYECKUX MpOoOJIeM U MyTed UX peleHus
IIOCPEACTBOM METOJIOB XMMHH, YKOJIOTMUECKOTO MBILUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeranpeaMETHBIX pPE3yIbTAaTOB BBIACISIOT 3HAUMMbIE s (HOPMHUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATHUS (3aKOH, TEOPHSs, MPUHIIUI, TUTIOTe3a, (aKT, CUCTEMa,
IpoIiecc, KCIEPUMEHT U JIPYTo€.), KOTOPbIe UCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPE/ICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MUpa, U YHHBEpCalbHbIe yueOHbIE NEeHCTBUs (TIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpbIE 00€CTeunBarOT (POpMUPOBAHWUE TOTOBHOCTHU K
CaMOCTOSITENILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEILHOCTH.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE el CTBHUS

ba3oBble Jjoruueckue geMcTBuA:

yMeHI/ISI HUCITIOJIB30BAaTh HpI/IéMLI JIOTHYCCKOTO MBINUJICHUS HpI/I OCBOCHHNHN 3HaHPII>'13
pacKpbIBaTh CMBICII XUMHUYECKUX MOHATHH (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
yCTaHaBJ'II/IBaTI) B3aNMOCBS3b C JIpyFI/IMI/I HOHHTI/I?IMI/I), HUCIIOJIB30BAaTh ITOHATHUSA IJIA 06’[)$ICH6HI/I$I
OTIENbHBIX (DAaKTOB W SIBICHHH, BBIOMpATh OCHOBAHMS M KPUTEPHM IS KiIaccuUKanuu
XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMi, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3H
MEXIy 00BEKTaMU U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMGHI/IG HpI/IMeHHTB B Hpouecce IIO3HAHUS ITOHATUS (HpC,Z[MeTHLIe 158 MeTaHpe,Z[MeTHBIG),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HWCIIONb3yeMble B XHUMHHU, MPE0oOpPa3OBBIBATH IIHPOKO



MPUMEHSIEMbIE B XMMHH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMyina M ypaBHEHHE XHMHYECKOM peakiud — NpU pPElIeHHH Yy4eOHO-
MO3HABATENIBbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIECTB H
XUMHYECKHX PEAKIMH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHME HCIOJIb30BaTh IIOCTABIEHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHMS, a
TakkKe B KayecTBE OCHOBBI g (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AlMU M MPOBEICHHUIO YUYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IIPOIIECcCa, CAMOCTOSTENILHO IIPOrHO3UPOBATh €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOLICHHS U BBIBOJBI MO pe3ylibTaTaM IMPOBEIEHHOTO OIbITA,
UCCJIEJOBAHMsI, COCTABIISATh OTUET O IPOJEIaHHON paboTe.

PaGora ¢ undopmanmeii:

yMeHHue BBIOMPATh, aHATM3UPOBATh U HHTEPIPETHPOBATH HH(OOPMAIHIO PA3TUYHBIX BUJIOB
u $HopM IPECTABICHUS, TOYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYISpHAS TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE IMocoOus, pecypchl HMHTepHETa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHHUE MPUMEHSTh Pa3JIMYHbIE METOMBI U 3alIPOCHI MPU MOUCKE U 0TOOpe MH(OPMAIH H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMUMBIX JIJIsl BBIMOJIHEHHs Y4€OHBIX U TIO3HABATEIBHBIX 3a/1a4
OTIpeNeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIOIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TpeAcTaBICHUS
UHPOPMALIMU U WUTIOCTPUPOBATH peEIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

yYMEHHUE HCMOJb30BaTh M aHAIM3MPOBATh B Mpolecce yuyeOHOM U HCClie0BaTEeNbCKOM
JeSTeIbHOCTH UH(POPMAIIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CEJIbCKOTI0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHME OKPYXKaroLIeH PUPOIHOMN CPEBI.

KoMMyHuKaTHBHBIE YHHBepcalbHble Y4eOHbIe el CTBHA:

YMEHMsI 3aJlaBaTh BOINpPOCHl (B XO0jA€ Auajgora M (MiIu) IUCKYCCHM) IO CYILECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBATh CBOM MPEJIOKEHUS OTHOCUTENIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI IPEJCTABIIATD ITOJYYEHHBIE PE3YJIbTaThl I03HABATENBHOMN JESITEIBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 PE3yJbTaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OINbITa, J1a0OPaTOpHOW PabOTHI MO MCCIETOBAaHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

yYMEHUSI Y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBHOU U
HCCJIEIOBATENLCKON NIeATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPAUHAILIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPHUEB MO OIIEHKE KauecTBa
BBITTOJIHEHHOHN paboThI U JApyTHE).

PeryasiTuBHBIE yHHBepcaJdbHble y4eOHbIE AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OINPENENATh LENN AeSTeIbHOCTH, MJIaHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M [O3HABaTEIbHBIX — 3ajad,
CaMOCTOSATENIFHO COCTAaBIIATh WJIM KOPPEKTHPOBATh INPEIUIOKEHHBIH aJrOpUTM JEHCTBUH TpH
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJIyuYeHHs] HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKIHAX, OLICHUBATH COOTBETCTBHE IOIYYCHHOTO PE3yNbTaTa 3asiBICHHON 1IN,
YMEHHUE HCIONB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUH 3a/1aHU.



INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOEHHIO 00S3aTENBHOTO COACpIKAHMUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpHOW pabouell IMporpamMMoi, BBIIEJAIOT: OCBOEHHBIE
0o0y4aromyMHUCsT Hay4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
OpeIMETHON 00sacTu «XUMHsS», BUABl JESITEIBHOCTH IO IOJIYYEHUI0 HOBOI'O 3HAHHUA, €ro
UHTEpIpeTannu, IpeoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YY€OHBIX M HOBBIX CUTYaIHsIX.

K koniy oOydeHus B 8 Kjacce mpeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHMUYECKUX MOHATHUN: aTOM, MOJEKYJA, XUMUUYECKUN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJSpHas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJISIpHAs
Mmacca, MaccoBas J0JsI XMMHMYECKOTO 3JIEMEHTa B COCIMHEHHM, MOJISIPHBIA OO0BEM, OKCHI,
KHUCJIOTAa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas
peakuus, KilacCUpUKalMs peakLui: peaklUM COEAMHEHUs, PEaKLUU pa3ioKeHUs, peakiuu
3aMeIICHUs, PeaKIui 0OMEeHa, 9K30- M YHIO0TEPMUYECKHE PEaKIuH, TeIIOBOH YPeKT peakuuu,
AP0 aToMa, 3JEKTPOHHBIN CIIOM aToMa, aToMHasi OpOUTallb, pajuyc aToMa, XMMHUYeCKas CBs3b,
NoJIIpHasl U HEMOJspHAs KOBAJEHTHAas CBs3b, MOHHAS CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBas J10J1s1 BelllecTBa (IPOLICHTHAs! KOHLEHTpAallKs) B pacTBOPE;
WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TOHATUN U IPUMEHSATH 3TU HOHSTUS NIPU
OINKCAaHUM BEIIECTB U UX MPEBPAIECHUN;
UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJIMKY MJISi COCTaBIICHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHUX PEAKIIU;
OTpeNieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHUSX, CTETIEHb OKHCICHHUS
AIIEMEHTOB B OWMHApHBIX COEAMHEHMSIX, NMPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
COEMHEHUH 1o GopMysaM, BUI XMMUYECKOH CBSI3U (KOBaJEHTHAs! U HOHHAs) B HEOPIraHUYECKUX
COETMHEHUSIX;
packpbiBaTh cMbIci [lepuonnyeckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTpUPOBAaTh NOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX DJJIEMEHTOB OT UX T[OJOXKEHHUS B
ITeproanueckoit cucTeMe, 3aKOHOB COXPAHEHUSI MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;
ONHUCBHIBATh M XapaKkTepu3oBaTh TabauuHyro ¢opmy [lepuoandeckoit cUCTEMbl XMMHUYECKHX
AJIEMEHTOB: pa3INyaTh MOHATHS «TJIaBHas noArpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
rpymIa)», Majable 1 0OJbIINe MePUO/Ibl, COOTHOCUTh 0003HAUYEHUs1, KOTOPBIE UMEIOTCS B TalIMIIe
«llepnognueckass cucrema xumuueckux osnemMeHtoB J[. WM. MenaeneeBay ¢ 4YHMCIOBBIMH
XapaKTEePUCTHUKAMHU CTPOCHMsS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHCIIO 3JIEKTPOHOB M PAaCHpPEIeNIEHNE UX 0 3JIEKTPOHHBIM CII0SIM);
KJIaccu(UIUPOBaTh XMMUUYECKHE 3JIE€MEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE PEeaKINu
(10 YMCIy ¥ COCTaBY YYacTBYIOLIUX B PEaKLMU BEIIECTB, IO TEIIOBOMY 3h(DEKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILIECTB PA3IUYHBIX KIIACCOB,
MOJATBEPXKJas  ONUCAaHME TpPUMEpPaMHU  MOJIEKYJSPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIMIL;
MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISATH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (hopMysie COeIMHEHHs, MAacCOBYIO JOJIO BEIIECTBAa B PacTBOpE,
IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIIUu;
IIPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTEIBHON EATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011eHne, cCUCTEMaTU3allNI0, KIIACCU(DUKALIMIO, BBISIBIEHUE MPUUYMHHO-CIIEICTBEHHBIX CBS3EH
— I U3Yy4YEHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIMI, €CTECTBEHHO-HAyUHbIE METOJIbI



MO3HAHUSI — HaONIOJeHWEe, UW3MEpEeHUe, MOJEIUPOBAHUE, OJKCIEPUMEHT (pealibHblil U
MBICJICHHBIN);

CJIeIOBaTh MpaBUjIaM IOJIb30BAHHS XUMUYECKOW MOCYAON U J1abopaTOPHBIM 00OPYJOBaHHUEM, a
TaK)Ke MpaBUIaM OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMHU IO BBITOJHEHUIO
71a00PaTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIECTB
(BomopoJila M KHCJIOpOJia), MPUTOTOBJIEHUIO PACTBOPOB C OMNpEAeAEHHOM MacCcoBOM oiei
pacTBOPEHHOIO BEUIECTBa, IUIAHUPOBATb W TMPOBOJUTH XHUMHUYECKHE OSKCIEPUMEHTHI IO
pacrno3HaBaHUIO pPAcTBOPOB ILIEJIOYEH W KHUCIOT C IIOMOLIbI0 MHJIUKATOPOB (JIaKMYC,
dbenondTanenH, METUJIOPAHXK U JPYTHE).

K xonmy oOydenus B9 KJjacce npeAMETHbIE PE3ybTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHI: XUMHUYECKUU 3JIEMEHT, aTOM, MOJIEKYIIa,
MOH, KaTHOH, aHUOH, TIPOCTO€  BEILIECTBO,  CJOKHOE  BEIIECTBO, BaJECHTHOCTD,
3JIEKTPOOTPULATEBHOCTh, CTENEHb OKHUCIICHMS, XHMHUUYECKas pEaKUus, XUMUYECKas CBS3b,
TETUIOBON APPEKT peaKIfu, MOJb, MOJISIPHBIN 00BEM, PacTBOp, DIEKTPOIUTHI, HEIJICKTPOIHUTEHI,
ANEKTPONUTUYECKAST JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecue, OOpaTUMble H HEOOpaTHUMbIE pPEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peaklMH, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCJIECHHUE U BOCCTAHOBIIEHHE, aJIOTPOIIHUS,
aM(OTEpHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAUTNYECKast), KPHUCTAITMUECKas
pemeéTKa, KOpPpO3Hsl METaUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pPEakUUH, MPEAeTbHO
nonycrumas koHuentpauus I1/1K Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHIATHI U IPUMEHSATh 3TU MOHATUS NPU
OINMCAHUU BELIECTB U UX MPEBPALLEHUI;
UCITOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsi COCTaBlIeHHs (DOpMyN BEIIECTB W ypaBHEHUH
XUMUYECKHUX PEAKLNN;
ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKMX D3JEMEHTOB B COEAMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAJJIEKHOCTh BELIECTB K OMNPEICIIEHHOMY KJAcCy COEIMHEHUH IO
dbopmynaM, BUJ XUMUYECKON CBA3M (KOBaJEHTHAs!, HOHHAsI, METAININUYECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmylie, XapakTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COEAVNHEHUN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenneneeBa u JIE€MOHCTPUPOBATH €ro
[OHMMaHMe: OIMCBIBaTh W XapaKTepu30BaTh TabmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMUYECKHUX DJIEMEHTOB: Pa3jinvarh MOHATHS «JIaBHAs MoArpynmna (A-rpymnma)» U «mododHas
noarpynna (b-rpynma)», manele U OoJblIMe NEpUOIbI, COOTHOCHTH 0003HAU€HUs, KOTOpHIE
UMEIOTCS B TMEPUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00lee YHCI0 dJIEKTPOHOB M pacipe/ielieHue ux
0 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COEIUHEHMH B IPEJENax MalblX MEPUOIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;
KJIacCU(UIUPOBATh XMMUYECKHE 3JIE€MEHThI, HEOPraHMYECKUE BEIECTBA, XMMUYECKHE PEaKIINU
(Mo 4ucIy M COCTaBy Yy4YacTBYIOUIMX B pEakLUWU BEIIECTB, MO TEIUIOBOMY 3(dekTy, Mo
WU3MEHEHUIO CTENEHEN OKHCIEHMSI XUMUYECKUX JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATh) OOIIHME MU CHENU(PUISCKHEe XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEILECTB, MOATBEPAKAs ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;
COCTaBJIAITh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, HIEJI0UEl U COJIeH, TIOJIHbIE U
COKpaIIEHHBIE YPaBHEHMsI PEAKIMil HOHHOTO OOMEHa, YpaBHEHHS peakiuil, OATBEPKIAOIINX
CYILIECTBOBaHHE FEHETUUECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLIni;



MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH MTPOTEKAHMUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHUSX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJISPHYIO U MOJISIPHYIO MAacChl BEHIECTB, MacCOBYIO JOJIIO
XUMHYECKOTO dJIEMEHTa 1o (opMyse COeAMHEHHs, MAaCcCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINH;

coOroaaTh MpaBHUiia MOJB30BAHUS XUMUYECKOW MOCYI0ON M 1a00paTOpHBIM 00OpyIOBaHUEM, a
TaKXe MpaBUiia OOPAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBIITOJHCHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB IO IMOJIYYCHHUI0O U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmMaka M yrieKuciioro rasa);

MPOBOANTH PEAKIMH, TOATBEPKIAIONINEC KAYECTBEHHBIH COCTaB PAa3WYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
cynbhar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI ¥ HOHBI HM3YYCHHBIX  METaJUIOB,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPIraHUYCCKHUX BEILECTB;

MPUMEHSTh OCHOBHBIC OTIEPAIlUU MBICIIUTEIHHON EATEIbHOCTH — aHAJIU3 U CHHTE3, CPABHCHHE,
0000IIIeHNE, CUCTEMATU3AINI0, BBISBJICHUE MPUYUHHO-CIICCTBCHHBIX CBS3CH — I U3y4YCHHS
CBOWMCTB BEHICCTB W XHWMHYCCKUX PEAKIM, C€CTeCTBEHHO-HAYYHBIC METOJBI ITO3HAHUS —
HaOJIr0/ICHUE, U3MEPEHUE, MOJICTTMPOBAHUE, IKCIICPUMEHT (PEaJIbHBIN U MBICICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne HanmenoBanue pas3zaeinos u tem Konnue DnekTpoHHbIe (LUPPOBbIC)
MIPOrPaMMBbI CTBOYA 00pa3oBaTelbHbIEPECYPCHI

n/ COB

1 Bcero

Pa3nes 1.1lepBoHayanbHbIEXMMHYCCKHETTOHATHS

1. | Xumus — BakHas 001acTh 5 bubmmoteka [IOK

1 | ecTecTBO3HAHUS M MPAKTUIECCKOMN https://m.edsoo0.ru/7f41837c
JESITeTbHOCTH YeJIOBEKa

1. | BemecTBa 1 XUMHUYECKHEpPEAKIIUN 15 bu6nuoreka [IOK

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

Hroronopaszaeny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB

2. | Bo3nyx. Kucnopon. [onstue 06 okcuaax 6 bubmuoreka [JOK

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

2. | Bomopon.IloHsiTHE O KHCTIOTaX U COMSIX 8 bubnmnorexka HOK

2 https://m.edsoo0.ru/7f41837c

2. | Bona. PactBopsr. [loHsiTHEe 00 OCHOBaHHSAX 5 bu6muoreka [JOK

3 https://m.edso0.ru/7f41837c

2. | OCHOBHBIE KJTaCCHI HEOPTAHUYECKUX 11 bu6muoreka [JOK

4 | coenuHeHUi https://m.edso0.ru/7f41837c

Hroromnopasaeny 30

Paspnen 3.11epunoanyeckuii 3axkon u [lepuoguyeckasi cucreMa xumuueckux 3jaementon /1. U.
MenpnesieeBa. CTpoeHHe aTOMOB. XMMHYecKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuum

3. | [lepnonnuecknii 3akoH u [lepuoamaeckas 7 bu6mmoreka [JOK
1 | cucrema xumuueckux 3aemeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHne aToma

3. | Xumuueckas cBsi3b. OKMCIUTEILHO- 8 Bbubnuoteka LIOK

2 | BOCCTAaHOBUTEIIbHBIEC PEAKIIUU https://m.edso00.ru/7f41837c

Hroromnopasmaeiny 15 bubmuoreka IIOK
https://m.edso0.ru/7f41837c

PesepBHOEBpEMS 3 bubmuoreka [IOK
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[TPOTPAMME
9 KJIACC
Ne HaunmenoBanue pas3zaeinos u teM Konunue OnexTpoHHbIe (1I(POBLIC)
/i IPOrpamMMbI CTBOYA 00pa3oBaTelbHBIEPECYPCHI
COB
Bcero
Pa3nes 1.BemecTBo U XMMHUYECKHeE PeaKIul
1.1 | [ToBTOpEeHHE U YIITYOJICHHE 3HAHUI 5 bubmuorexa [JOK
OCHOBHBIX Pa3JIelIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 | OCHOBHBIC3aKOHOMEPHOCTUXUMUYECKHUX 4 bubmuorexa [JOK
peakiuii https://m.edso00.ru/7f41a636
1.3 | DieKTpoIuTHYECKasT TUCCOIHAITH. 8 bu6nuoreka [IOK
XMMHYECKUE PEaKILIMH B PACTBOpaxX https://m.edsoo.ru/7f41a636
Wrtoronopazaeny 17
Pa3zgen 2.HeMeTaJlJIBI M X COeAUHEHUSA
2.1 | OGmas XxapaKTeprUCTUKAa XUMUIECKUX 4 bubnnorexka HOK
anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
2.2 | O0mast XapaKTepUCTUKA XUMUIECKAX 6 bubnmnorexka HOK
anemenToB VIA-rpynmsl. Cepa u https://m.edsoo.ru/7f41a636
e€CoeIMHECHUS
2.3 | O0mas xapakTepuCTHKa XUMHUYECKIX 7 bubnnoreka HOK
aneMeHTOB VA-rpymibl. A3ot, hochop u https://m.edsoo.ru/7f41a636
WX COEMHEHUS
2.4 | OOmast XxapaKTepUCTUKA XUMUIECKAX 8 bubnmnorexka HOK
aneMeHToB |VA-rpynnsl. Yriepoa u https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCIMHCHHUS
Hroromnopasaeny 25
Pa3znen 3.MeTayibl 1 HX COeINHEHHS
3.1 | OOure cBOMCTBA METAIIIOB 4 bubmnorexa [JOK
https://m.edso0.ru/7f41a636
3.2 | BaxkHelimue MeTasuibl U UX coequHenus | 16 bu6mmoteka [IOK
https://m.edso0.ru/7f41a636
Hroromnopasaeny 20
Pasznen 4. Xumusi u okpyxamonias cpeaa
4.1 | BemectBa U MaTepuabl B )KU3HU 3 bu6mmoreka [JOK
4eIoBeKa https://m.edso0.ru/7f41a636
Hroromopazaeny 3
PesepBHOCBpEMS 3 bubmoreka [JOK
https://m.edso0.ru/7f41a636
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