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IHHOACHUTEJIBHAS 3AIIUCKA

[IporpaMMa Ho XMMHM Ha YpPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUS COCTaBI€Ha Ha OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOIO OOMIEro
oOpazoBanus, npenctasneHHsix B @I'OC 00O, a Takke Ha OCHOBE (efepanbHO padodeld mporpaMMbl
BOCIIUTAHUS M C YYETOM KOHICTIUH MPENoJaBaHusl y4eOHOro npeaMeTa «XUMUs» B 00pa30BaTENbHBIX
opranuzanusx Poccuiickon denepanumu.

ITporpaMMa Mo XUMHHU JaéT MPEACTABICHUE O IEMsIX, 00Iel cTpaTeru 00yueHus, BOCIIUTAHUS U
pasBUTHs O0YYAIONIUXCS CPEACTBAMH y4eOHOTO MpEAMETa, YCTAHABIMBACT 00s3aTEIbHOE MPEIMETHOE
COoZIep)KaHue, MpeayCMaTPHBAeT paclpeieeHle ero Mo KjaccaM M CTPYKTYpUpPOBaHHE IO paszieiaM U
TeMaM TPOrPaMMbl 10 XHMHH, ONPEACISIeT KONUYECTBCHHBIE M KAYeCTBEHHBIC XapaKTEPUCTHUKU
COJICPKAHUS, PEKOMEHIYEMYIO IOCIIECAOBATEIBHOCT M3YUCHHUS XMMHU C YIETOM MEKIPEAMETHBIX U
BHYTPUIIPEMETHBIX CBSI3eH, JIOTHKH y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroImmxcs,
OTpeIeNIIeT BO3MOKHOCTH MPEeaMeTa I Pealn3allii TPeOOBAHHI K pe3ybTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTeabHON TpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS, a TaKkKe TPeOOBaHUU K
pe3yiabTaTamM 06yquH51 XMMUHU Ha YPOBHE Heﬂeﬁ HU3y4YCHHA NpeIMETa MU OCHOBHBIX BHUIOB yqe6H0-
NI03HABATEIILHOM ACATEIBHOCTH 00YYAIOIIETOCs 110 OCBOCHHIO YYEOHOTO COMICpIKaHHS.

3HaHWE XUMHUHU CIYXKUT OCHOBOW i (hOPMHUPOBAHHMS MHUPOBO33PCHHS OOYYaIOIIErocs, ero
MPEJICTABICHUH O MaTepUaibHOM €IUHCTBE MHpa, BaXKHYIO POJb HIparOT (OPMHUPYEMbIE XHMHUCH
MPEJICTABJICHUS O B3aMMOIIPEBPAIIICHUSAX SHEPTUU B 00 SBOJIIOLIMHU BEIIECTB B IPUPOJIE, O MYTAX PEIICHUS
TI00ABHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DPHEPIeTHUECKOU, MTUIIICBON U
3KOJIOTMYECKOM 6e30MmacHoCTH, po0IeM 31paBOOXpaHEHHS.

N3yyenune xumuu:

CIIOCOOCTBYET peaH3allid BO3MOXKHOCTEH JUIS CaMOpa3BUTHA M (OPMUPOBAHUS KYJIbTYPHI
JTUYHOCTH, e€ 00mIeil 1 (HyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (QOPMHPOBAHUE MBIIIUICHUS ¥ TBOPYECKUX CIIOCOOHOCTEH 00yUarOIIMXCsl, HABBIKOB
WX CaMOCTOSITCJIbHOW Y4eOHOW JESTEIbHOCTH, JKCIHEPUMEHTAJBHBIX U HMCCICIOBATEIBLCKUX YMEHUH,
HEOOXOUMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHAILHOM NEATEILHOCTH;

3HAKOMHUT CO CHCIM(PUKON HAYYHOTO MBIIIICHUS, 3aK/IaIbIBAET OCHOBBI IIEJOCTHOIO B3IVIAJA Ha
€JMHCTBO TMPHUPOJABI U 4YEJIOBEKa, SBJISCTCS OTBETCTBEHHBIM 3TalioM B (POPMHUPOBAHMH ECTECTBEHHO--
HAy4YHOU TPaMOTHOCTH O0YyYarOIIHXC;

CHOCO6CTByeT (1)OpMI/Ip0BaHI/IIO HOCHHOCTHOI'0 OTHOHLICHUA K CCTCCTBCHHO--HAYUYHBIM 3HAHUAM, K
MmpUupoAaAC, K YCJIOBCKY, BHOCUT CBOH BKJIaJ B OKOJIOTHYCCKOC 06pa30BaHHe O6y‘laIOH_II/IXC$I.

[anHble HanpaBieHus: B 00yUYeHUH XUMHUH 00ECIIeUHBAOTCS criequ(uKoil coepkanus yaeOHOro
npeaMeTa, KOTOPBIX SBISETCS MEeAarorHieck alalTHPOBAaHHBIM OTPaXCHHUEM 0a30BOM HAYKH XMMUHU Ha
ONIPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIO OOLIEro o0Opa3oBaHHMs OpPUEHTUPOBAH HAa OCBOEHHE
00y4JaloMMHCS CHUCTEMBI TEPBOHAYAIBHBIX TIOHATHA XWMHH, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTAEIHHBIX 3HAYMMBIX MOHITHH OPTaHUYECKONW XMMHUU.

CTpyKTypa coJepaHus IPOrpaMMBbl TI0 XUMUHU c(POPMUPOBaHA HA OCHOBE CHCTEMHOTO ITOJIX0/1a K
e€ mzydenuto. CoziepKaHne CKIIQJBIBAETCS U3 CUCTEMBI MMOHITHHA O XHMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATUN 0 XUMHYECKOH peaknnu. O6e 3T CHCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO MPUHITHAITY
MOCIIEAOBATENILHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEICTABICHNN Pa3HOTO YPOBHS:

— A@TOMHO--MOJICKYJIAPHOI'0 YUCHHA KaK OCHOBLI BCEI'O €CCTCCTBO3HAHUS,



- HepI/IOHI/I‘{eCKOFO 3aKOHa I[ n. MeHﬂeneeBa KaK OCHOBHOI'O 3aKOHa XMMHUU,
— Y4€HHsA O CTPOCHHUU aTOMa U XAUMHYECKON CBA3H,
— Hpe):[CTaBJ'IeHI/Iﬁ 00 SJIGKTpOJ'II/ITI/I‘leCKOI‘/'I Aucconuranym BEUIECTB B paCTBOpax.

TeOpeTI/I‘ICCKI/IC 3HaHHA pacCMaTPUBAIOTCS HAa OCHOBE SMITUPUYCCKHU MOJTYUCHHBIX 1 OCMBICJICHHBIX
(baKTOB, Pa3BUBAIOTCH MMOCICAOBATCIIBHO OT OAHOI'O YPOBHA K APYTOMY, BBIIIOJIHAA (1)yHKHI/II/I 00BSICHEHHS
U MPOrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEH OPAKTUYCCKOTO NPUMCHCHHUA U TMOJTYUCHUA
HN3y4acMbIX BCHICCTB.

OcBoeHne MPOrpaMMBbI 110 XHMHHU CITIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMUYECKOH
COCTaBIISIONICH HAyYHOW KapTHHBI MHpA B JOTHKE €€ CHCTEMHOMN MPUPOBI, [IEHHOCTHOTO OTHOIICHUS K
HAayYHOMY 3HAaHHUIO ¥ METOJ]aM MTO3HAHUS B HayKe. V3ydueHne XuMum MPOUCXOANT C IPUBIICYEHUEM 3HAHUN
U3 paHee M3y4eHHBIX YIeOHBIX mpeameToB: «Okpyxkammuil Mupy», «brnomorus. 5—7 knacce» n «dusnka.
7 Kmacey.

[Ipu u3y4yeHur XUMUHN OIPOUCXOANT (POPMUPOBAHNE 3HAHUH OCHOB XUMHUYECKOI HAYKH KaK 001acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IIPAKTUYECKON AEATEIbHOCTH YEJIOBEKAa M KaK OIHOI'O M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpbl. 3a1a4a yueOHOr0 IpeIMeTa COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUI
— BaXHEUMHX (HaKTOB, TOHATHH, 3aKOHOB W TEOPETHUECKUX TOJOKEHHUH, JOCTYIMHBIX 0000IeHHuH
MHPOBO33PEHUYECKOI0 XapakTepa, S3bIKa HayKd, B MPHUOOIICHWH K HAYYHBIM METOJaM IO3HAHHS IPH
W3yYCHHH BELIECTB U XMMHUYECKUX PEAKLUH, B YOPMUPOBAHUH U PA3BUTHHU IT03HABATEIBHBIX YMEHUH U X
NPUMEHEHUH B Y4eOHO-II03HABATEIILHON U Y4eOHO-HUCCIIEA0BATEIbCKON AEATEIbHOCTH, OCBOCHUH MPaBHII
0e30macHOro 0OpaIIeHus C BEECTBAMH B TOBCETHEBHON KHU3HMU.

ITpu n3ydeHnHn XUMHUH HA YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHMs BaKHOE 3HAYEHUE IMPUOOpenn
TaKue LeNH, KaK:

— (opMHUpOBaHHE WHTCIUICKTYaJIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K CamM0o0OOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATCIILHOMY TMPHHATHIO DEUICHHIA, CIIOCOOHOW aaalTHPOBaThCA K OBICTPO
MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBIEHHOCTb OOYyYeHHs] Ha CHCTEMaTHieckoe NpHoOLmeHHe oOyvaromumxcs K
CaMOCTOSITETIbHOM TT03HABATENBHOW JESITENbHOCTH, HAyYHBIM METOJaM IO3HAaHUsS, (OPMHUPYIOIIUM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUWY;

— olecnieyeHHE YCIIOBHH, CHOCOOCTBYIOIIMX HNPUOOPETEHHIO  OOYYalOIIMMHCS — OIbITa
Pa3sHOOOpPa3HOM JEATEJbHOCTH, TMO3HAaHUS W CaMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETCHIINH ), IMEIOIINX YHUBEPCAIbHOE 3HAUECHHUE AJIS1 PA3IMYHbIX BUJIOB JEATEILHOCTH;

— (opmupoBanue 00mIel (YHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIE
YMEHHMI 00BACHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIEr0 MUpPa, UCIIOb3YS 3HAHUS U OTIBIT, ITOJTyYeHHBIE
NPy WM3yYEeHUH XUMHHU, OPUMEHATh UX NPH PELICHUH NpOoOJIeM B MOBCEJHEBHOW >KU3HM M TPYIOBOH
JIEATENBHOCTH;

— QopmupoBanre y o0OydaromUXcsi TYMAaHHUCTUYECKUX OTHOIICHHWH, MMOHUMAaHHS IICHHOCTH
XUMAYECKUX 3HAHHUW IS BBIPAOOTKH 3KOJOTUYECKHU IeJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBON
JIEATEIbHOCTH B LIEJISIX COXPAHEHHUS CBOETO 310POBbsl U OKPY’KAIOLIECH TPUPOAHON CPENbI;

— pa3BUTHE MOTHBALUHM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHsS OOIIEYETIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY Hpodwis U
HaNpPaBJICHHOCTH JIaJIbHEHNIIIETO 00yUeHHSI.

OO0mee 4YKMCIO 4YacoB, OTBEACHHBIX I W3YYEHUS XHMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBuseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hejelnto), B 9 kiacce — 68 4acos (2
yaca B HEJIEIIO).



COJEPXAHUE OBYYEHUSA

8 KJIACC
IlepBoHayanbHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Posb XuMHUM B KM3HM 4YeJOBEeKa. XMMHsI B CUCTEME HayK. Tejla U BeEllEeCTBa.
®dusnueckre CBONWCTBAa BEHIECTB. ArperatHoe COCTOsHHE BeliecTB. [IoHSATHE O MeTojax MO3HAHUS B
xuMun. UncTeie BemecTBa U cMech. CIocoObl pa3iesieHus CMecei.

ATOMEI 1 MOJICKYJIBI. Xumuueckue 37eMeHThl. CHMBOJIBI XMMHYCCKHX SJICMCHTOB. HpOCTLIe nu
CJIOJKHBIC BE€IICCTBA. ATOMHO'MOHCKYHHPHOG yucHHue.

Xumudeckast (1)opMyna. BaneHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BCIICCTB. OtTHocHTeNlbHAsT aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIsIpHad Macca. MaccoBast goirst
XUMHYCCKOI'O 3JICMCHTA B COCIMHCHHUHU.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U 4HUCIA
CTPYKTYPHBIX €IUHUI] BemlecTBa. PacuéTsl Mo popmynaM XUMUYIECKUX COCTMHEHNN.

duznueckre U XUMUYECKHe SIBIEHUS. XUMHUEcKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XHUMHUUYECKHe YypaBHeHHs. Kiaccudukanmuss XMMHUYECKHUX peaknuid (CoelnHeHus,
Pa3IoKeHHs, 3aMeILeHUs, 0OMEHa).

Xumuueckuii Ikcnepumenn .

3HAKOMCTBO ¢ XUMHYECKOH ITOCYI0H, ITpaBMiIaMy paboThl B 1a00OpaTOpUu U IpHEMaMU 0OpaleHus
¢ IabopaTopHBIM 000pyHOBaHHEM, U3y4YeHHE H ONHCaHWe (PU3MYECKHX CBOWCTB 00pasIoB
HEOpraHMYEeCKUX BEIIECTB, HA001eHne GU3MYecKuX (TUTaBJIeHUE BOCKA, TassHUE JIbJa, PACTHPAaHHE caxapa
B CTYyIIKe, KUIIEHHE M KOHJCHCAIMS BOJBI) M XUMHUYECKHX (TOpEHHE CBEYH, MPOKAIWBAHWE MEIHOMN
NPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOW) SIBICHHH, HaOJIOAEHHE M ONHCaHWE IPU3HAKOB
NPOTEKAHUSI XUMHYECKUX PEaKIHi (pa3ioyKeHne caxapa, B3auMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM
Oapusi, pasnoxkenue runpokcuaa menu (1) mpu HarpeBaHuM, B3aMMOICHCTBHE JKeJle3a C paCTBOPOM COJIU
menu (II), n3ydenne cnocoOoB paseneHns cMecei: ¢ MOMOIIBI0 MarHuTa, pUILTPOBaHKE, BHINIAPUBAHHE,
JUCTWIIISIINS, XpoMaTtorpadusi, MPOBEJICHUE OYUCTKU IOBAPEHHOH COJIM, HAONIOJEHUE U OIKCAHHE
pEe3yJIbTaTOB MPOBEJCHUS OIBITA, WUIIOCTPUPYIOLIEr0 3aKOH COXPAaHEHHsS MacChl, CO3/aHHMe Mojeiei
MOJIEKYJT (IIapOCTEPHKHEBBIX).

BaskHelimue npeacTtaBuTe Il HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucnopon — aneMeHT u npocroe BenlectBo. Haxoxnenue
KHCJIOpOJia B IpUpoJie, PU3HYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunsl. [Ipumenenue
kucnopona. CrocoObl MONydeHHs KHUCIOpoJa B JIa0OpaTOpMM W IPOMBILUIEHHOCTH. Kpyrosopot
Kucnopoza B mpupozae. O30H — autoTponHast MogU(UKaLUs KUCIOPOAa.

TemoBoit  3pPeKT XUMHUYECKOW peakiuy, TEePMOXUMHYECKHE YpaBHEHHS, O3K30- H
SHAOTEPMUYECKHE peakiuy. TOIuMBO: yroib W MeTaH. 3arps3HEHHE BO3AyXa, YCHIICHHE IMapHUKOBOTO
3 dexra, pa3pyieHre 030HOBOTO CIIOSI.

Bomopon — snemeHt u mpocroe BemecTBo. HaxoxneHue Bomopona B mpupoje, huzndeckue u
XUMHYECKHE CBOWCTBA, MPUMEHEHNE, CIIOCO0B! oiy4ueHust. Kuciaoter u comm.

MounsipHblii 00bEM Ta30B. Pacu4éThl 10 XUMHUYECKUM yPaBHEHHSIM.



du3nueckue CBOMCTBA BOJHEI. Boz[a KaK paCTBOPUTCIIb. PaCTBOpLI. HaCBIH_ICHHLIC 1 HCHACBINICHHBIC
PaCcTBOPHI. PaCTBOpI/IMOCTB BC€IICCTB B BOJC. MaccoBas A0Jid BeUIECTBA B paCTBOPC. XUMHYCCKHE CBOMCTBA
BOJBI. OcnoBanug. Pomub PacTBOPOB B IMPUPOAC U B JKU3HHU YCIOBCKA. prrOBOpOT BOJIbI B MpUPOAC.
3an$I3HCHI/Ie MIPpUPOAHBIX BOI. OxpaHa 1 OYHCTKA NPUPOJHBIX BOI.

Kimaccudukanus  Heopranmdeckux  coeawmHenmid. Okcumpl.  Kiaccudukanwmss — OKCHIOB:
coneoOpasyrolue (OCHOBHbIE, KHCIIOTHEIE, aM(oTepHbIe) 1 HecoeoOpasytorire. HomMeHKIaTypa OKCHIOB.
du3nyecKue U XUMUYECKUE CBOMCTBA OKCHIOB. IloiTyueHne oKcuaoB.

OcnoBanus. Knaccupukarust ocHoBaHuil: €104 U HepacTBOpUMbIe OCHOBaHMs. HoMeHKnaTypa
ocHOBaHMI. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiryueHre ocHOBaHUI.

Kucnorel. Knaccugukarus kuciotr. Homenknarypa kucior. ®u3nueckue 1 XUMUYECKUE CBOWCTBA
kucnot. Psa akruBroctu metasuioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenkmatypa comneil. @uszndeckue n XuMAYeCcKHe CBOMCTBa conei. [lomydenue comeii.
I'eneTnueckast CBA3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUH.
Xumuueckuii Ikcnepumenmn .

KadeCTBEHHOE OIpENEICHNE COJCPKaHUS KHUCIOpPOAa B BO3AyXe, MONy4YeHUE, coOupaHHe,
pacro3HaBaHue U U3yUeHHE CBOHCTB KUCIIOpOa, HAOMIOIeHHE B3aNMO/ICHCTBHUS BEIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS W TMpeKpalieHus] ropeHus (moxapa), 03HaKoMJIEHHE ¢ 00pa3liaMd OKCHIIOB W
ONKMCaHUE X CBOMCTB, MOJyYeHHE, COOUpaHUe, paclio3HaBaHUE U U3yUeHHE CBOMCTB BOIOPOa (TOpEHHE),
B3auMojelicTBue Bojopona ¢ okcuaoM Meau (II) (BO3MOXXHO HCIONB30BaHHME BHIICOMATEPHUAIIOB),
HaOroeHre o0pa3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIEJOBaHHE OCOOCHHOCTEH pacTBOPEHHUS
BEILIECTB C PA3JIUYHON PAaCTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAacCOBOM JoJiel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJABI C MeTaUIaMU (HAaTpUEM U KajblueM) (BO3MOXHO
WCIIOJIb30BaHUE BHUICOMATEPHAJIOB), HCCIENOBaHHWE OOpa3lloB HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX
KJlaccoB, HaONIOJIeHHEe M3MEHEHUsS] OKPAacKW MHIMKATOPOB B PAacTBOpax KHUCIOT M LIETOYel, M3ydeHUE
B3aumoneinicteust okcuga meau (II) ¢ pacTBopoM cepHOM KHCIIOTBI, KHCJIOT C METajlIaMH, PEaKIIHid
HeflTpaJII/ISElHHH, IMMOJIY4YCHUE HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHUE OJHOro MeTajjia JAPpYyruM H3
pacTBopa COJH, pellleHre SKCIIEPUMEHTANBHBIX 3ajad Mo TeMe «BakHeie kinacchl HEOPTaHMUECKHX
COEIMHEHMID).

Iepuonuyecknii 3axkoH u Ilepmonmyeckasi cucremMa xumMuuyeckux 3Jjementos Jl. M.
MenaeneeBa. CtTpoenne arTomMoB. XuUMHUYecKas CBA3b. (OKHCIUTEILHO-BOCCTAHOBHUTEILHBIE
peakuuu

IlepBble MOMBITKM KJACCU(UKANMHM XUMHUYECKUX 3JeMeHTOB. lloHsTHE 0 rpynmax CXOJHBIX
3JIEMEHTOB (LEJIOYHbIE 1 ILEIOYHO3EMENIbHBIE METAJIIbI, FAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOPbIE
00pa3ytoT aM(poTepHbIE OKCUABI U THAPOKCHUIBI.

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHtoB [. M. Menneneesa.
Kopotkonepuognas u mmHHOTIeproAHas (Gopmbl [leproamaeckoil cucTeMbl XUMUYECKHX 3JIEMEeHTOB /.
N. Menneneesa. [lepuoast n rpynmel. GU3NYECKHd CMBICIT MOPSIKOBOTO HOMEpPA, HOMEPOB IepHoaa U
TPYIIIbI 3JIEMEHTA.

Crpoenne artomoB. CocTaB aToMHBIX sjep. M3orombl. Onektponbl. CTpoeHHE 3IIEKTPOHHBIX
ob6oouek atroMoB TepBBIX 20 XuMHUecKuX 3iaeMeHToB llepmommueckoit cucremsl JI. 1. MeHneneena.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa M0 €ero nojoxeHuro B llepuoguueckon cucreme [I. U.
Meneneena.

3aKOHOMEPHOCTH W3MEHEHHUS paanyca aTOMOB XHMHYECKHX OJJIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB IO IPyIIIaM U NEPUOJAM.



3nauenue Ilepuoanueckoro 3akoHa u Ileproandeckoll CHUCTEMBI XUMHYECKHMX 3JIEMEHTOB AN
pa3BuTus Hayku U npakTuku. J[. 1. Mennenees — yu€HbIN U rpaXkAaHUH.

Xumudeckasi cBs3b. KoBanmeHTHast (TOJSpHAs W HEMONSPHAs) CBSA3b. DJNEKTPOOTPUIIATENHEHOCTD
XUMHYECKHX 3JIeMEeHTOB. VIOHHAS CBS3b.

Crenenp okucieHus. OKHCIMTEIbHO--BOCCTAHOBUTEIIBHEIC PCaKnuu. Hpoueccm OKHCJICHUSA H
BoccTaHOBICHHA. OKUCINUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenn .

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHUCTBHE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCJOT M IIEeNI0Yei, MPOBENEHHE ONBITOB, WILTIOCTPUPYIONUX MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiuil (TOpeHne, peakluy Pa3oKEeHUs, COeTUHEHHS).

Mesicnpeomemnvwie ceazu

Peaﬂmaunﬂ MCKIPEAMETHBIX CBs3CH npu U3y4YCHHUU XHUMHUHU B 8 Kiacce OCYILIECTBJIACTCA 4€pEe3
HCIIOJIB30BAHUEC KaK O6HII/IX €CTCCTBCHHO--HAYYHbIX HOHSITHfI, TaK U HOH}ITI/II\/'I, SIBIIAIOIIUXCS CHCTCMHBIMU
AJ1d OTACJTIBHBIX NPEAMETOB €CTECTBCHHO--HAYYHOT'O IUKJIA.

OO011Me eCTECTBCHHO--HAYYHbIC TOHSTHS: HAYYHBIH (haKT, THIIOTe3a, TCOPHs, 3aKOH, aHAJIN3, CUHTE3,
KJIacCU(UKAIIKsl, MEPHOAMYHOCTh, HAOIOJICHUE, SKCIICPUMEHT, MOJCIUPOBAHUE, W3MEPCHHE, MOJICIb,
SIBJICHHE.

®dusnka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIBI, PAJHOAKTHBHOCTS,
MOJIEKYJa, DIIEKTPUYECKUN 3apsil, BEIIeCTBO, TENO, O0BEM, arperaTHoe COCTOSIHHME BEIIEeCTBa, Tas,
(u3nYecKue BETUINHBI, €MHUIIBI N3MEPEHHS, KOCMOC, IIaHeTHI, 3BE371b1, COIHITE.

buonorus: porocunTes, neixanue, bnocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MuUHepalbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BeniecTBo U xXuMHUecKas peakuus

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux ajieMeHToB [[. M. MeHnneneesa.
CrpoeHne aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEPUOAOB, Kalus, KajJblMs W WX COEIWHEHHH B COOTBETCTBHH C IIOJIO)KEHHEM D3JIEMEHTOB B
Ileprnoinueckoii CUCTEME M CTPOCHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEMIETKU U BUAA XUMUYECKOH CBSI3H.

K.TIaCCI/I(l)I/IKaI_II/ISI U HOMCHKJIATypa HCOPraHUYCCKUX BCHICCTB. XUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIUXCS K PA3JIMYHBIM KJIaCCaM HCOPIraHNUYCCKUX COG,Z[PIH@HPIﬁ, TCHCTHUYCCKAs CBA3b HCOPraHNICCKUX
BCIICCTB.

Knaccupukanus XUMHUYeCKHX peakuuid MO pa3IuyHbBIM NpU3HakaM (IO YHCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKIMW BELIECTB, MO TEMJIOBOMY 3((eKTy, MO0 HM3MEHEHHIO CTENeHEeH OKUCICHHMS
XUMHAYECKHX 3JIEMEHTOB, 10 OOpaTHMOCTH, MO YYacTHUIO KaTalu3aTopa). DK30- U JHAOTEPMHUYECKHE
peaxkuy, TEPMOXUMUYECKHE YPAaBHEHMUSL.

[TonsiTre o ckopocTr XuMUIecKoi peakiun. [loHsaTue 006 00paTUMBIX 1 HEOOPATHUMBIX XUMHUYECKIX
peakuusix. IIoHATHE O TOMOIeHHBIX W Te€TEpPOreHHbIX peakuusx. llonsrue o karamuse. IlonsTue o
XUMUYECKOM paBHOBeCUU. DaKTOPHI, BIUSAIOIIAE HA CKOPOCTh XMMHUYECKON pEaKUHUHU U IOJOKECHHE
XUMUYECKOTO PABHOBECHSL.



OKHCIUTEIIBHO-BOCCTAHOBUTECIIHLHEIC pcaKkuuu, BHGKTPOHHLIﬁ banaHc OKHCIHUTCIIBHO-
BOCCTaHOBUTECIILHOM pCaKkuunu. CocraBicHue ypaBHGHI/Iﬁ OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ C
HCIIOJIb30BAHUEM MCTOAA 3JICKTPOHHOI'O Oamanca.

Teopust SIEKTPOIUTHICCKON JUCCOIUANNN. DJICKTPOIUTHI U HEATEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M TUCCOIHMAIMH BENIECTB C Pa3IMYHBIMHA BUAaMU XUMUYECKOU CBsi3u. CTENEHb TUCCOIHAIIHH.
CuIIbHBIC M CITa0BIe DIICKTPOIIHTHL.

Peaknuu umoHHOrO OOMEHa. YCNOBHSI TPOTCKaHHWs PEAKIM HOHHOTO OOMEHa, TOJHBIE U
COKpaméHHble WOHHBIE ypaBHEHHs peakiuii. CBOWCTBA KHCJIOT, OCHOBaHMH M COJNEH B CBETE
MIPEACTABICHUHA 00 3JIEKTPOIMTHYECKON aucconmanun. KadecTBeHHBIE peakinid Ha WOHBL [loHsATHE O
TUJIPOJIU3E COJICH.

Xumuueckuii IKcnepumenn .

03HAKOMJICHHE C MOJICISIMU KPUCTAJUIMYECCKUX PEHIETOK HEOPraHHMYECKHX BENIECTB — METAIIOB U
HeMeTauioB (Tpadura W amMasa), CIOKHBIX BEIIECTB (XJIOpPHAA HATPHUS), UCCICIOBAHUC 3aBHCHMOCTH
CKOPOCTH  XMMHYECKOW pEaKIMh OT BO3JACUCTBUSA  Pa3IUYHBIX  (haKTOPOB,  HUCCIICIOBAHUE
3NEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MTpoIiecca AUCCOLUAIMN KHCIIOT, IeIoueii U comeil (BO3MOXKHO
WCIIONIb30BaHWE BHECO MATEPHAIOB), MPOBEACHUE OMBITOB, WILIIOCTPHUPYIOMIMX MPU3HAKKA MPOTEKAHUS
peakiuii MOHHOr0 oOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHUE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl  OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHue, peakinu
pa3joXKeHHs, COCAMHCHUS), pPACIOo3HABAHME HEOPraHWMYECKHUX BEIIECTB C IOMOINBI KauyeCTBEHHBIX
pCaKHI/Iﬁ Ha WOHBI, pCIICHUC SKCICPUMCHTAJIILHBIX 3a1a4.

HemeTa/ibl 1 MX coeTHHEHHS

OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbBIE CTEIECHU
okucienus. CTpoeHne u GU3NIECKHe CBOMCTBA MPOCTHIX BEMIECTB — FTAJIOTEHOB. XUMIUECKHE CBOHCTBA Ha
npuMmepe xyiopa (B3auMOAEHCTBHE C MeTaulaMM, HEMETajUlaMH, Iuesoyamu). Xaoposogopon. ComsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYeHHE, NMpuMeHeHue. JleficTBue Xyiopa W XJIOPOBOAOpPOIA Ha
OpraHu3M yelioBeka. BakHelie XJIopuasl U UX HaXOXKACHUE B IPUPOJIE.

OO6mras xapakTepucTuka 31eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
crernieHH okucieHus. CtpoeHne W (pU3MYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHbie MOJU(HUKAIIMN KHCIOPOa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOOPO/, CTPOSHHE,
¢du3nyuecKkue U XUMHUYECKHE CBOWCTBA. OKCHIIBI Cephbl KaK MPEACTaBUTENN KHCIOTHBIX OKCHAOB. CepHas
KHACNOTa, (U3MYecKkne W XHWMHUYECKHe CBOWCTBa (0OIIMe Kak MpeJCcTaBUTEsl Kiacca KHUCIOT |
cnenuguieckue). XUMUYECKUE PEaKIUH, JeKallde B OCHOBE MPOMBIIUIEHHOTO CIOco0a TOIydeHUs
cepHoOil KuCHOTHL. [Ipumenenue cepHoil kucimoThl. CoNM CEpHON KHCIIOTHI, KAUeCTBEHHAsI PEaKIusl Ha
cynedar-uoH. HaxoxaeHne cepsl u e€ coeIMHEHUI B IPUPOJie. XUMHUECKOE 3arps3HEeHUE OKPYKaroIIei
Cpelbl COeNMHEHMSIMH Cepbl (KUCIOTHBIE IO, 3arpsA3HEHHE BO3[yXa M BOJOEMOB), CIIOCOOBI €ro
MpeAOTBPALCHHUS.

OO01mas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIC
CTCIIEHN OKHCIEeHUS. A30T, pachpocTpaHEeHHE B TNPHUPOJe, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mpupome. AMMuak, ero (u3M4ecKue U XHMHUYECKUE CBONCTBA, IMONYYCHHE W
IIPUMCHCHHUCE. Comnu AMMOHMs, HUX q)HSPI‘IeCKI/Ie U XUMHWYECCKHE CBOfICTBa, IIPUMCHCHHE. KauecTBenHas
p€aKiusa Ha MOHBI aMMOHMUS. AzoTHas KHCJIO0TAa, eé IMOJIy4C€HUC, (1)I/I3I/IT-ICCKI/IC M XUMHYECKHE CBOMCTBa
(obmue kak TpeacTaBUTENS Kiacca KHCIOT M crenuduueckre). Vcnonb30BaHHe HHUTPATOB U COJEH
aMMOHHSI B KaueCTBe MHHEPAIBHBIX yJI0OpeHMH. XUMHUECKOE 3arpsi3HEHUE OKpYKarolel cpesbl
COCJIMHEHMSIMA a30Ta (KHCJIOTHBIE JOXKIH, 3arps3HeHUEe BO3/ayXa, NMO4YBBl U BOpoEMoB). Docdop,
ajutoTponusie Moaudukanuu Gocdopa, Gusudeckre U xumuueckue cpoiictsa. Oxcun dochopa (V) u
dochopras kuciaora, GpuMUECKHe U XUMHYECKHE CBOWCTBA, monyueHue. Mcmonb3oBanue ¢ocdaror B
KauyeCTBE MUHEPAIBHBIX YIOOPEHUIA.



OO0mas xapakrepucTika 311eMeHToB [V A-rpynmel. OcoOeHHOCTH CTPOCHHS aTOMOB, XapaKTepPHbIE
CTETIEHN OKHCJICHUS. YTIIEPO/, auIOTPOIHbIE MOANDUKALINN, PACTIPOCTPAHEHHE B IPUPOIE, HUIUIECKUE
U XUMHUYECKHE cBoiicTBa. Ancopouus. KpyroBopor yriepona B mpupone. OKcuabl yriepona, HX
¢u3nuecKkue U XMMHUYECKHE CBOWCTBA, NEHCTBHME Ha KMBBIC OPTraHU3MBI, MOJIyYeHHE W IPUMEHEHHE.
OKonoruveckue MpoOsieMbl, CBsI3aHHbIe ¢ OKcHaoM yriepoaa (IV), rumoresa rino0anbHOrO MOTEIUICHHUS
KJIMMaTa, TAPHUKOBBIA 3PQPeKT. YTonbHas KUCIOTa U e€ COH, UX (PU3NUECKIEe U XUMHUYECKHE CBOICTBA,
nojy4ueHue u npuMeHeHne. KauecTBeHHas peakuusi Ha KapOoHAT-WOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILICHHOCTH M CEILCKOM XO035HCTBE.

[lepBoHauanpHBIe TOHATHS 00 OPraHUYECKUX BENIECTBAX KaK O COCJAMHEHHSAX yriiepona (MeTaH,
3TaH, 3THIICH, alleTUJICH, STAHOII, TIIHIEPUH, YKCYCHAsE KUCI0Ta). [IpupoIHbIe HCTOYHUKH YTIICBOIOPOIOB
(yronms, mpupomHBIA ra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OeH3WH), UX pOIb B OBITY U
MPOMBIIIICHHOCTH. [ToHATHE O OMONOTMYECKN BaXKHBIX BEIIECTBAX: XKHpPax, Oenkax, yrieBojax — U Ux
POJIH B )KHU3HU YelioBeKa. MaTepualibHOe STUHCTBO OPTaHUYECKUX M HEOPTaHHYECKHX COCTUHECHUI.

Kpemuuii, ero ¢usudeckue n XUMHYECKHE CBOWCTBA, IMONydeHHE M NpuMeHeHHe. CoelnHeHHs
KpeMHUS B ipupoae. O0mue npenctaBineHns 06 okcuse kpemuus (IV) u kpemaneBoi kucnore. CHITUKATHI,
UX HCHOJIB30BaHUE B OBITY, B NPOMBIIIICHHOCTH. BakHeHme cTpouTeIbHBIE MaTepHAIbl: KEepaMHKa,
CTEKJIO, IEMEHT, OeTOH, Xene300eToH. I[IpobieMbl 0e30MacHOT0 WCIONB30BaHUS CTPOUTEIBHBIX
MaTepuaoB B MOBCETHEBHOMN KH3HU.

Xumuueckuii Ikcnepumenn .

u3ydyeHue oOpa3loB HEOPraHWYECKHX BEIECTB, CBOWCTB COJISIHOM KHCJIOTHI, NpPOBEIECHUE
Ka4eCTBEHHBIX peaklWid Ha XJIOPUI-WOHBI W HAONIOJCHHUEC NPU3HAKOB WX TIPOTEKAHMs], OIBITHI,
oTpaxkaromue (u3ndeckne M XHUMHAYECKHE CBOMCTBA TalOr€HOB W MX COEIWHEHUH (BO3MOXKHO
UCTIOJIb30BaHUE  BUICOMATEpUANIOB), O3HAKOMJICHHE C o00pa3liaMd XJOpPHUIOB  (TaloreHHUIOB),
03HaKOMJIEHHE C 00pasliaMH Cepbl U €€ COeTUHEHUS MU (BO3MOXKHO HCIOJNB30BaHHE BUICOMATEPUAIIOB),
HaOJroleHne mpoliecca oOyrMBaHUs caxapa IMoJ JeHCTBHEM KOHIEHTPHUPOBAHHON CEPHOW KHCIOTHI,
U3y4YeHHE XUMHUYECKUX CBOWCTB pa30aBliICHHOMN CEpHOW KHUCIIOTHI, MPOBEICHUE KAYECTBEHHOH peakiuy Ha
cynb(aT-uoH 1 HaOI0IeHHE MTPU3HAKa e€ MPOTeKaHusl, 03HAKOMIICHHE ¢ (PU3NIECKUMH CBOWCTBAMH a30Ta,
dochopa u WX coequHEHHH (BO3MOXXHO HCIOJNB30BaHHE BUAEOMATEPUANIOB), OOpa3llaMH a30THBIX H
dochopHbIX ynoOpeHui, MojiyueHue, coOuWpaHue, paclo3HABaHUE M HM3y4YCHHE CBOKWCTB aMMHaKa,
NpOBEJICHNE KAueCTBEHHBIX peakiuii Ha HOH aMMOHHS M (ocdar-MOH W H3yYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJACWCTBUE KOHIEHTPUPOBAHHOW Aa30THOM KHCIOTHI C MeObI0  (BO3MOXKHO
UCITIOJIb30BaHHE BUICOMATEPUATIOB), M3YUYeHUE MOJENEH KPHCTAIUIMYECKHX PEIETOK anMasza, rpadura,
¢bymnnepeHa, 03HAKOMIIEHHE C TIPOLIECCOM aJICOPOIIUH pACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM NPOTUBOra3a, MOJydeHUue, COOUpaHue, paclo3HaBaHue U M3YUYEHUE CBOMCTB YIJIEKHCIIOTO
rasa, NpoBE/ICHNE KayeCTBEHHBIX pEaKluil Ha KapOOHAT M CHWJIMKAT-HOHbI M H3yY€HHE NMPHU3HAKOB HMX
MPOTEKaHUsl,  O3HAKOMJIEHHME C  MNPOAYKIHMEH  CHIMKAaTHOW  TNPOMBINIJIEHHOCTH,  pEIICHHE
9KCIEPUMEHTANIBHBIX 33734 110 TeMe «BajkHelI1e HeMETaIUIbI U UX COETUHEHMSD.

MeTajibl 1 MX COeTUHEHUS

OOmast XapakTepUCTHKAa XMMHYECKUX DJJIEMEHTOB — META/JIOB HA OCHOBAaHUM WX IIOJIOKEHHS B
Ilepnomamueckoit cucteme xuMuueckux 3nmeMeHToB J[. M. MennmeneeBa u ctpoeHus atomMoB. CTpoeHme
MeTaJIOB. MeTannudeckas CBsI3b U METAJUINYeCKasi KpUCTAJUTMYECKAs PeETKA. DJIEKTPOXUMHUYECKUH PST
HanpsOKeHUH MeTauioB. Ou3nUeckre W XUMHYECKHe CBOMcTBa MeTaiioB. OOmme crocoObl MoTydeHus
MeTaiioB. [IoHsATHE 0 KOPPO3UHN METAIIIIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI UX OT KOppo3uu. CriiaBsl (CTalb,
YYyTYH, TIOPATIOMUHHNA, OpPOH3a) ¥ UX MPUMEHEHHE B OBITY ¥ POMBIIIIIEHHOCTH.

[lenounble MeTambl: monoxeHue B Ilepuoguyeckoil cucreMe xumuueckux snemeHTto [, .
MeHnpeneeBa, CTpOEHUE HX aTOMOB, HaXOXJIeHUE B npupojae. OPusnveckne U XMMUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCHJIBI U TUAPOKCUIBI HATPpUA U Kanus. [[puMeHeHne menoyHbIX METaIIOB U
HUX COCIMHCHUH.



IIlenoyHO3eMeNbHBIE METAUIBI MarHUi M KanpLui: mnojoxeHue B [lepuoguueckoil cucreme
XUMHUYECKHX deMeHToB [I. V1. MenzeneeBa, CTpOEHNE UX aTOMOB, HaX0XI€HUE B IpHupojie. Pusndeckue
Y XMMHUYECKHE CBOWCTBA MarHus U Kajblus. BaxkHelmme coeinHeHns Kanblus (OKCHI, THAPOKCHU, COTIH).
JK€cTkocTh BOIBI M cITOCOOBI €€ yCTpaHeHHS.

AntoMmunuii: nonoxkenue B Ilepuoandeckoit cucteme xumudeckux snemeHToB JI. . MeHeneesa,
CTpOEHHE aToMa, HaXOXKACHNE B Mpupoie. PU3NIecKre i XMMUIECKIe CBOUCTBA AMIOMUHASA. AM(OTEpHBIS
CBOICTBA OKCH/Ia ¥ TUAPOKCHU/IA AITFOMHIHHS.

Kenezo: nonoxenue B Ilepuoaudeckoit cucteme xumuueckux asnementoB JI. M. MeHneneesa,
CTpOEHHE aToMa, HaxoxJeHwe B mpuponae. dm3mueckne W XUMHUYECKHE CBOiicTBa xemeza. OKCHAbL,
ruapoxcunbl u conu xkenesa (II) u xemesa (I1I), mx cocras, CBONWCTBA U MOTyYeHHE.

Xumuueckuii IKcnepumenn .

O3HAaKOMIIEHHE C O00pa3laMH METAIOB M CIUIABOB, MX (DM3MYECKUMHU CBOWCTBAMH, H3ydeHHUE
pe3ynbTaTOB KOPPO3WH METAUIOB (BO3MOXHO HCIOJB30BAaHUE BHIEOMATEPHUAlOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHUJA KaJbIIUs W HATPUSA C BOJOHM (BO3MOXXHO HCIOJIB30BAHHUE BHCOMATEPUAJIOB),
UCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, Mpollecca TOPEHHUs jKeje3a B KHCIOpoae (BO3MOXKHO
WCIOJIb30BaHUE BHICOMATEPHUAIIOB), IIPU3HAKOB MPOTCKAHUS KAYeCTBEHHBIX PEaKIUii Ha MOHBI MarHHs,
KaJIbIUs, aIFOMUHUS, NMHKA, xkenes3a (1) u xenesa (II), menu (1), HaGmoeHUe U ONUCAHKE MPOIIECCOB
OKpalmrBaHWA INIaMCHU HOHAMM HATPU, KaJluAd U KaJIblUA (BO3MO)KHO HCIIOJIB30BAaHUC BI/II[GOMaTepI/IaJ'IOB),
UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHAA QJIIOMHHUS M THAPOKCHJA IIMHKA, PCEIICHUC
OKCIICPUMCHTAJIBHBIX 3a1a4 10 TEMC «Baxkneiinme MeTaniabl ¥ UX COCIUHCHUS).

XuMus 4 OKpY:KalUIas cpeaa

BemiectBa 1 MaTepuainsl B IOBCEAHEBHON KU3HU YeI0BeKa. be3omacHoe nenonbp30BaHue BELECTB U
XUMHAYECKHX peakuui B ObITy. [lepBas momMomb Mpyu XUMHUYECKUX 0KOI'aX U OTPABICHUSIX.

XuUMHYecKoe 3arpsi3HeHNe OKpY Karoliel cpepl (peenbHas JomycTUMas KOHLIEHTPAIUs BEIIECTB,
nanee — [111K). Poib XMMuM B pellIeHHH SKOJIOTUIECKUX TTPOOIIEM.

Xumuueckuii IKCnepumeHnm:
M3yYeHUe 00pa3IoB MaTepHalloB (CTEKJIO, CIUIABBI METAIIOB, TOJUMEPHBIC MaTEPHAIIHI).
Mescnpeomemmnie ceasu

Peanusanust MeXNpeaAMETHBIX CBS3€i MPH M3yYeHUH XUMHH B 9 Kjacce OCYIIECTBISIETCS depes
WCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MTOHATUH, TaK U MOHATHH, SBISIOMIUXCI CUCTEMHBIMU
JUISL OTJIENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO0111e ecTeCTBEHHO-HAYUHBIE MIOHTUS: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3,
KJaccuuKanys, MepHOANYHOCTh, HAOJIOAECHUE, 3KCIIEPUMEHT, MOAEIMPOBAHHE, M3MEPEHHE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3 (EKT, TEXHOIOT U, MaTepHAIIBL.

®dusuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIIBI, PAJHOAKTUBHOCTS,
MOJIEKYJIa, OSJIEKTPUUYECKUN 3apsj, TPOBOJHUKH, TIOIYIPOBOJHUKH, AHAICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BEIeCTBA, Tra3, pPacTBOP, pPacTBOPUMOCTS,
KPUCTAJUTMYECKAsT PEMIETKA, CIUIaBbl, (DU3MYECKUE BEIUYHMHBI, EAWMHUIGI WU3MEPEHHsS, KOCMHYECKOEe
MIPOCTPAHCTBO, IIAHETHI, 3BE3/161, COHIIE.

buonorus:  gortocuHTe3, apixaHuwe, Ouochepa, DdKOcUCTEMa, MHUHEpPAIbHBIE YIOOpEHMUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, IUTATEIbHbIC BEIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpalbl, TOPHBIC MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHWH HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHEIC PE3YJIbTAaThl OCBOCHHA IMTPOrpaMMbl OCHOBHOI'O O6HICFO O6pa3OBaHI/IH JOCTUT'AIOTCs B
Xoae 06yquI/1;1 XHUMHUHN B CJIHUHCTBC yq€6HOﬁ U BOCHUTATCIILHOM ACATEIBHOCTH B COOTBETCTBHHU C
TpaauIUOHHBIMU pOCCHfICKI/IMI/I COINUOKYJBTYPHBIMHU HW  OYXOBHO-HPABCTBCHHBIMHU  LICHHOCTSIMU,
IIPUHATBIMU B 06HIGCTBC ImpaBWJIaM U HOpMaMHu IMMOBCACHUA U CHOCO6CTBy}OT mnmpoueccaM CaMOIIO3HaHuA,
CaMOpPa3BUTHSA U CoLlMATIN3allun o6yqalo1111/1xca.

JImaHOCTHEIE PE3YyIAbTaThbl OTpPa)Xar0T I'OTOBHOCTH 06yqa}01unxcs{ PYKOBOACTBOBATHCS CHCTEMOH
IO3UTHBHBIX IICHHOCTHBIX OpI/ICHTaLII/Iﬁ " paCHIMpCHHUEC OIIbITA ACATCIIBHOCTH Ha eé OCHOBC, B TOM YHUCJIC B
qacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

LIECHHOCTHOTO OTHOILEHHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HACJICJIUIO, TIOHUMAHMS 3HAUCHHUS XUMUYECKOH HayKHU B JKU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTCUECTBCHHOIN XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

2) rPaKIaHCKOI0 BOCIIUTAHUS

NPEACTABICHUS O COLMANBHBIX HOPMax M MPaBUIIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJUICKTHUBE,
KOMMYHHMKATUBHOH  KOMIIETGHTHOCTH B  OOILECTBEHHO IIOJE3HOH, y4eOHO-MCCIeN0BaTENbCKOM,
TBOPYECKOM U IPYTUX BUIAX AESITEIbHOCTH, TOTOBHOCTHU K pa3HOOOPa3HOI COBMECTHOMN AESITEIBHOCTH IIPU
BBINIOJIHEHUN Y4€OHBIX, ITO3HABATENILHBIX 3a7ad, BBIMOJHEHUH XUMHYECKHX 3KCIEPUMEHTOB, CO3IaHUHU
y4eOHBIX MPOEKTOB, CTPEMJICHHUsI K B3aMMOIIOHMMAaHHUIO M B3aMMOIIOMOIIM B Ipolecce 3ToH y4ueOHOH
JesITeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEIACHHUE M IOCTYNIKM CBOMX TOBAapUINEH C IO3ULHH
HPaBCTBEHHBIX M IPABOBBIX HOPM C YUETOM OCO3HAHHSI OCIEACTBUIN TOCTYIIKOB;

3) HEeHHOCTH HAYYHOr'0 MO3HAHMSI:

MHPOBO33PEHUYECCKHE TPEACTABICHUS O BEIMIECTBE M XHUMHYECKOM PEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIONINE OCHOBY JIJISl IOHUMAHUS CYIIHOCTH HAYIHOU
KapTUHBI MUpA, TPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOJBI, B3aUMOCBS3IX
4YeJI0BEKa C IMPUPOTHOM CPEIoi, O POJIM XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEJIbLHBIC MOTHUBBI, HAMPABJICHHBIC HA MOJyUYEHUE HOBBIX 3HAHUMN 10 XUMHH, HEOOXOIUMBIC
JUisi  OOBSICHEHUs HAOJIOAaeMBIX IMPOILECCOB U  SBJCHHUM, IMO3HABATEILHOW, WH(MOPMAIMOHHOW U
YUTATEIbCKOW KYJIBTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSTEIBHON pabOThl C y4eOHBIMH TEKCTaMH,
CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMHU CPEJCTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

HHTCPEC K O6y‘{€HI/IIO 1 II03HAHHIO, J'II0603HaTCJ'ILHOCTL, FOTOBHOCTh M CIIOCOOHOCTH K
CaMOO6paSOBaHHIO, HpOeKTHOfI n HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, K OCO3HAHHOMY BLI60py
HAIIpaBJICHHOCTU U YPOBHA 06yquI/1;1 B HaﬂbHeﬁmeM;

4) popMHPOBAHUSA KYJIBTYPHI 310POBbSI:

OCO3HAHME IICHHOCTHU >KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHWE IOCIEACTBUN M HETNPHUSATHE BPENHBIX NMPHUBBIYEK (YHOTpEOIEeHHUS
aJIKOTOJIs, HAPKOTUKOB, KypEHUs ), HEOOXOAMMOCTH COOTIOACHIUS MPaBUil O€30MTACHOCTH MIPU OOPAIIEHUH C
XUMHAYECKHMH BELIECTBAMHU B OBITY U pealbHOW JKU3HHU;

5) Tpya10BOro BocnuTAHUS



MHTEpEC K MPAKTUIECKOMY M3YUEHHUIO MPodeccHii U TpyJa pa3iuyHoro poja, yBaXKeHHE K TPyLy U
pe3yabTaTtaM TPYIOBOH JESITEIBHOCTH, B TOM YHCIE HAa OCHOBE MPHUMEHEHHUS MPEIMETHBIX 3HAHUH MO
XMUMHHW, OCO3HAHHBIA BHIOOD HWHIMBHIYaJbHOH TPACKTOPUU MNPOMODKEHHUS O00pa3oBaHUSl € YUETOM
JMYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIeITHON
npodecCHOHANBHON NESTEILHOCTH M PAa3BUTUSI HEOOXOIUMBIX YMEHHI, TOTOBHOCTh alalTHPOBaThCS B
npodeccuoHanbHOM cpere;

6) 9K0JIOrHYeCcKOro BOCIIMTAHMSI:

HKOJIOTUYECKH 11eIecO000pa3Hoe OTHOIICHHE K MPUPO/IE KaK ICTOYHUKY JKU3HU Ha 3eMJle, OCHOBE &€
CYIIIECTBOBaHWS, IMMOHMMAaHWE IEHHOCTH 3J0pOBOTO W 0Oe3omacHOTO o0Opa3a KHU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMYy W IICHXHYECKOMY 30POBBIO, OCO3HAHHE IEHHOCTH
coOrofieHrs mpaBwiI OE30MAaCHOTO TIOBEAESHHSI MpH pabdoTe C BEIIeCTBAMH, a TaKXKE B CHUTYAIHSX,
YTPOKAIOMIHX 37JOPOBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH TPHMEHSTh 3HAHWS, MOJy4aeMble MPH HM3YYCHHUH XWUMHHM, U1 pEHICHUs 3aad,
CBSI3aHHBIX C OKpPYXKaroLEH IMPUPOAHOU CPENOW, IS IOBBIILICHHS YPOBHS JKOJOTMYECKON KYJIBbTYpHI,
0CO3HaHMS INI00AJIBHOIO XapaKTepa YKOJIOTHUECKUX MPOOIIEM U ITyTeH UX peIIeHUs] HOCPEACTBOM METOI0B
XUMHUH, DKOJIOIMYECKOTO MBIIIIEHUS, YMEHUSA PYKOBOJACTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHUKATHBHOW U COLIMAJILHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe wMmerampeaAMETHBIX pE3YJNbTaTOB BBIIENAIOT 3HAYUMBIE U1 (OPMUPOBAHHSA
MHUPOBO33pEHHs OOIIECHAYYHbIE MOHATHS (3aKOH, TEOpHs, NPUHLUI, FUIOTEe3a, (akKT, CUCTeMa, MpoLecc,
IKCIEPHUMEHT M [pYroe.), KOTOpbIE HCIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX HpeAMETax M
MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHUX HPEAMETOB (OPMUPOBATH MPEACTABICHHUE O LEJIOCTHONW HAyYHOI
KapTHHE MHUpA, W YyHHUBEpcaJbHble Yy4eOHble HeWCTBHS (TIO3HABAaTENbHBIE, KOMMYHHKATHBHBIC,
PEryJsITUBHBIE), KOTOpble oOecrnednBaloT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYLLECTBICHUIO YIEOHOH e TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEpPcAJIbHbIE YUeOHbIe TeiicTBUS
ba3oBble JJornuecKkne JeiCcTBUA:

YMCHHA HCIOJIB30BATh HpI/IéMLI JIOTUMYCECKOT'O MBIIIJIICHUS HOPHU OCBOCHHUU 3HAHMIL: PpacKphbIBaTb
CMBICI XMMHUYECKHUX ITIOHSITUH (BLI,Z[GJ'IHTB HUX XapaKTCPHBIC IMPU3HAKU, YCTAHABJIMBATH B3aNMMOCBA3L C
APpyruMu HOHSITI/IHMI/I), HCIIOJIB30BATh IMMOHATHUA OJIA OOBSICHEHHS OTACIbHBIX CI)aKTOB nu HBJ'IeHPIﬁ, BLI6I/IpaTI:
OCHOBAHUA W KPUTCPUU TJIA KJ'IaCCI/I(bI/IKaLII/II/I XUMHUYCCKHUX BC€HICCTB MW XHUMHYCCKUX peaKuHﬁ,
YCTaHABJIMBATb MNPUYUHHO-CIICACTBCHHLIC CBA3HW MCKAY 00BbEKTaMH HU3y4YCHHUsS, CTPOUTH JIOTHUYCCKUC
pacCyKaACHUA (I/IH,Z[YKTPIBHBIG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), JCJ1aThb BBIBOAbI U 3aKJTHOYCHU A,

YMCHHUE TMPUMCHATb B IIPOLCCCC TMO3HAHUA TTOHATHUA (Hpe,Z[MeTHBIG nu MeTaHpeI{MeTHLIG),
CHUMBOJIMYCCKHEC (3HaKOBLI€) MOZCIIN, UCTIOJIB3YCMbIC B XUMUH, Hp606paSOBBIBaTI: IINPOKO MMPUMCHACMBIC
B XUMHHU MOJCJIbHBIC IMMPEACTABICHUA — XHUMUYECKUM 3HAK (CI/IMBOJ'I SHeMeHTa), XUMHUUYCCKasa (1)0pMyna u
YpaBHCHUC XHMHUYECKOH pCakinun — Nnpu PCUHICHUHA y‘{e6HO-HO3HaBaTeHLHBIX 3agad, C y‘léTOM I3TUX
MOACIBbHBIX HpC,Z[CTaBJ'ICHI/Iﬁ BbIABJIATD W XAPAKTCPHU30BaTh CYHICCTBCHHBIC IMPU3HAKHW H3YYACMbIX
00BEKTOB — XHMHYECKHX BC€IICCTB M XHWMHYCCKHUX peaKuHﬁ, BBIABJIATH O6H_II/IC 3aKOHOMCPHOCTH,
MNPUYIUHHO-CIICACTBCHHLIC CBA3U U IIPOTUBOPCUMA B U3YUACMBIX IMPOLCCCAX U ABJICHUAX.

ba3oBble ncciaenoBareJabCKue JelCTBUSA.

YME€HHE HCIIOJIb30BAaTh IMOCTABJICHHBLIC BOIIPOCHI B KAYECTBEC MHCTPYMCECHTA IMO3HAHUA, a TAKXKE B
Ka4uye€CTBC OCHOBBI AJIA Q)OpMHpOBaHI/ISI THUIIOTE3EI 110 IIPOBEPKE NNPAaBUIILHOCTH BBICKA3bIBACMbIX Cy)Kl];CHPIfI;



NpUOOpETEHHE OMbITa TI0 IUIAHUPOBAHHIO, OpPraHM3ald W  TPOBEICHUIO YYCHHYECKUX
9KCIIEPUMEHTOB, yMEHHE HAOJIOJaTh 3a XOAOM IIPOIECcCa, CAMOCTOSTENBHO IPOTHO3HPOBATH €ro
pe3ynbTat, OopMyIHPOBaTH 0O0OLICHUS M BEIBOABI I10 pe3yJIbTaTaM NPOBEAEHHOTO OIbITa, HCCIICTOBAHUS,
COCTaBJIATH OTYET O MPOICNIAHHOM padoTe.

Pa6ora ¢ undopmanueii:

YMCHHE BBIOMpATh, aHATH3UPOBATh M HHTEPIPETUPOBATh HHOOPMAIIUIO Pa3IMYHBIX BUJIOB U (hOpM
MPEJICTABJICHUS, MTOJIyYaeMYyI M3 Pa3HBIX UCTOYHHMKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOTO
COJICpKaHusl, CIIPaBOYHbBIE MOCOOUs, pecypchl HTepHeTa), KPUTUYECKH OIEHHBATH MPOTUBOPCUUBYIO U
HEJOCTOBEPHYIO HH(OPMAITHIO;

YMCHHE TPUMCHATh Pa3jIMyYHbIC METOABI M 3allpOChl NpPU TOUCKE M OTOOpe HMH(OpMAIUU U
COOTBETCTBYIOIUX JAaHHBIX, HEOOXOMUMBIX JUISl BBHINIOJHCHHS Y4YeOHBIX W TIO3HABATENIBHBIX 33734
omnpeAcnEHHOr0 THIA, MNPUOOPETEHUE OmbiTa B 00JaCTH  UCHOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJQJCHUE KYJBTYpOH aKTHUBHOTO WCIOJb30BAHMS Pa3TUYHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSTEIBHO BBHIOMpATh ONTUMAIBHYIO (DOpMY TpE/CTaBIeHUS WH(POPMAIUH U
WJUTIOCTPUPOBATH PEIIacMbIC 3a]1a4K HECJIOKHBIMY CXEMaMH, TUarpaMMaMu, ApyrumMu popmMamu rpaduku
1 UX KOMOHWHALIUSIMH,

YMEHHUE UCTIONB30BaTh U aHATM3UPOBATH B IIpoliecce yueOHOM 1 NCCIIeI0BATENbCKOM ACSATEILHOCTH
WHQOPMAIMIO O BIMSHUMA IPOMBIIIICHHOCTH, CEJbCKOTO XO3SHCTBa M TPAHCHOPTa HA COCTOSHUE
OKpYKarolllel NpUpOgHOM Cpebl.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

YMEHHS 337]aBaTh BOPOCHI (B X0JIe IHaora u (Win) JUCKYCCHH) TIO CYIIECTBY 00CyKIaeMOi TEMBI,
(GopMyIHpOBaTH CBOM IPEUIOKEHUSI OTHOCHTEIIFHO BHIITOJIHEHHS TPEIUIOKESHHOHN 3a1a4H;

YMCHHA MPEACTABJIATHL IMOJIYUCHHBIC PE3YJIbTAaThbL O3HaBaTEILHON ACATCIIBHOCTH B YCTHBIX H
IMUCBbMCHHBIX TCKCTAaX; ACJIaTb IMPE3CHTAUWIO PE3YJIbTAaTOB BBLIIIOJHCHUA XUMHUYCCKOI'O0 SKCIICPHUMCHTA
(;1abopaTOpHOTro OmbITa, 1a00PATOPHON PAOOTHI IO UCCIICIOBAHUIO CBONCTB BEILIECTB, Y4COHOTO ITPOCKTA);

yYMEHHsI YYeOHOrO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHW II03HABATEIBHOW H
UCCIIEZIOBATENILCKON JEeATeIbHOCTH IPU PELICHUH BO3HUKAIONIMX MpPoOJeM Ha OCHOBE yuéra OOLIMX
WHTEPECOB M COTJIACOBAHWS TO3UIMKA (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJIMHAIIMSI COBMECTHBIX JCWUCTBHI, OINpeJelieHHe KPUTEPHEB IO OLEHKE KadyecTBa BBHIIOJIHEHHON
paboThI U IpyTHE).

PerynasiTuBHbIe yHHBepcaAIbHbIE Y4eOHbIE AelCTBHUS:

YMEHHE CaMOCTOSITEIbHO ONPENeATh IIeTU JeATEIHHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBAaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBAThH CBOIO JCITEIBLHOCTh, BBIOMpAThH HamOosee
3¢ (heKTUBHBIE CTIOCOOBI pelIeHus] YIeOHBIX U TI03HABATEIBHBIX 33/]a4, CAMOCTOSATEIIEHO COCTABIISATh HITH
KOPPEKTUPOBATh TIPEUIOKEHHBINA aJTOPUTM ACWCTBUN TIPH BBITIOJHEHHUH 3aJIlaHUi C YYETOM TOTYUYESHHS
HOBBIX 3HaHUH 00 M3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIHSIX, OIICHUBATh COOTBETCTBHUE MOITyUYEHHOTO
pe3ynbpTaTa 3asBICHHOHN IIeNIM, YMEHHE WCIIONb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TMpeJjiaracMple B
YCJIOBHHU 3aIaHUM.

HPEJMETHBIE PE3YJIBTATDI

B cocraBe mpeMETHBIX pe3ybTaTOB 110 OCBOSHUIO 00S3aTEIILHOTO COIePIKaHUs, YCTAHOBIEHHOTO
JTAaHHOU (enepanbHOi padouell MporpaMMoil, BBIIEISIFOT: OCBOCHHBIC 00yUYaIONIMMUCS HayYHBIE 3HAHUS,
YMEHHS U CIIOCOOBI ACUCTBUH, crienupuIecKue Tt MPeIMeTHOM 001acT «XUMHUs», BUIIBI JISATEIILHOCTH



o IMOJYYCHUIO HOBOT'O 3HAHHUA, €TI0 MHTCpIIpETAlVHU, HpeO6pa30BaHI/IIO U MPUMCHCHUIO B PA3JIMYHBIX
y‘-Ie6HbIX 1 HOBBIX CUTyallUIX.

K xoniy oOyyenus B 8 kiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)KaTh
c(hOpMHPOBAHHOCThH y 00YUAIOIUXCS] YMEHUH:

PacKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MMOHITHNA: aTOM, MOJIEKYJIa, XUMHUYECKAN SJIIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH (OTHOPOIHAS W HEOTHOPOIHAS), BAJICHTHOCTD,
OTHOCHUTENbHAsI aTOMHAas W MOJIEKYJISIpHAs Macca, KOJIUYECTBO BEIIECTBAa, MOJb, MOJIApHAs
Macca, MaccoBasl IIONII XMMHUYECKOTO DJIEMEHTa B COENMHEHWH, MOJIIPHBIM 00BEM, OKCHI,
KHCJIOTa, OCHOBAaHWE, COJIb, JJIEKTPOOTPHUIATEIFHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
peaxiusi, KiIacCH(UKAIWS PEeaKIfii: Peakud COSAWHEHHWS, PEaKIMH Pa3ioKeHHs, PEeaKInu
3aMEIICHHS, peakni 0OMEHa, K30- U DHIOTEPMHICCKHIE PEaKINH, TEIUIOBOH 3P deKT peakiumy,
AP0 aToMa, SJICKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTalb, paiuyc aToMa, XHMUYECKasi CBSI3b,
MOJIIpHAs. U HETOJISIpHAs KOBaJIEHTHasl CBA3b, NOHHAsA CBA3b, MOH, KaTHOH, aHMOH, PacTBOD,
MaccoBast JOJIs BelllecTBa (MIPOLEHTHAs KOHIEHTPAIHs) B PaCTBOPE;

WJLTIOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XUMUYECKIX MOHATHN U TPAMEHSATH STH TOHATHS MTPH
OTIMCAaHWH BEIIECTB U WX MPEBPAICHHIA;

HCIIOJIb30BaTh XUMHYCCKYIO CHUMBOJIMKY IJid COCTaBJICHHUA (l)OpMy.H BCUICCTB U ypaBHCHI/Iﬁ
XUMUYECKUX PEaKLuil;

OIpeaAcCiATh BaJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCAMHCHUAX, CTCIICHb OKHCJICHUS
JJIEMEHTOB B OMHAPHBIX COEAMHEHHSX, MPUHAMICKHOCTh BEIIECTB K OINMpPEJcIEHHOMY KiIaccy
COCIMHEHH 110 GOopMyJIaM, BUJ XUMHUECKOW CBSA3M (KOBaJICHTHAs M HOHHAS) B HEOPTaHUIECKUX
COCIUHECHUSX;

packpeiBaTh cMbIci [lepuoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATh HOHHUMAHUE
HepHOI[I/I‘ICCKOﬁ 3aBUCUMOCTH CBOMCTB XHMMHUYECKHX JJIEMEHTOB OT HUX MOJOXEHHUS B
Ilepuoanueckoil cucTeMe, 3aKOHOB COXpPAHEHHMS Macchl BEIECTB, IOCTOSIHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOTapo;

ONHCHIBaTh W XapaKTepH30BaTh TaOnuuHyto Qopmy llepmomudeckoil CHCTEMBI XUMHYECKHAX
AJIEMEHTOB: PA3NINYaTh MOHATHS «TJIaBHAs MoArpynna (A-rpymma)» u «mmodounas moarpymnna (b-
TpyIIa)», Majible H OOJbIIHNE IEPUOJIBI, COOTHOCUTH 0003HAUEHHSI, KOTOPBIE HMEIOTCS B TAOIHUIIC
«llepuoanueckass cucrema xumuueckux siemMeHtoB J[. M. MenzgeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsil siapa, obiiee
YHUCIIO 3JIEKTPOHOB U PACIPEEIEHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

KIJIACCU(UIIMPOBATH XUMHUYECKUE SJIEMEHTHI, HEOPraHUIECKHE BEIIECTBA, XUMUUYECKUE PEaKITUU
(10 uHCcITy ¥ COCTaBy yYaCTBYIOIUX B PEAKIIMH BEIIECTB, MO TeTTOBOMY 3 ]exTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYCCKHE CBOWCTBA BEIECTB Pa3JIMYHBIX KJIacCOB,
MONTBEPXKIas OMNHCAaHWE TPUMEPaMU  MOJEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIni;

MIPOrHO3MPOBATh CBOWMCTBA BENIECTB B 3aBHCHMOCTH OT HMX KadyeCTBEHHOTO COCTaBa,
BO3MOKHOCTH MMPOTCKAHNA XUMHYCCKUX HpeBpameHm‘/’I B pa3JIMYHbIX YCIIOBUSX,

BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYEO MAacchl BEIIECTB, MAaCCOBYIO JOJIO
XHUMHYECKOT0 3JIeMEHTa 1Mo (opMysie COelMMHEHHUs, MACCOBYIO JIONIO BEIIECTBA B pPacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH pEaKIUY;

MIPUMEHATH OCHOBHBIE OIIEPALIUU MBICIUTENBHOM JIEATEIIBHOCTH — aHAJIN3 U CUHTE3, CPABHEHNE,
00001IeHne, CUCTEMaTU3aIHIo, KIACCU(HUKAIUIO, BEISIBICHUE IPUYUHHO--CIIEICTBEHHBIX CBSI3€H
— JUI1 U3YyYEHUs CBOWCTB BEIIECTB U XMMUYECKMX PEAKIMH, €CTECTBEHHO-HAYyYHBIE METOIBI
NO3HaHUsI — HaOJIoneHWe, W3MEepeHHe, MOJICIUPOBAaHUE, SKCIEPUMEHT (pealbHbIl H
MBICTICHHBIH);

CJIeZIOBATh MIPAaBUJIaM MOJIB30BAaHHUA XUMUYECKOM MOCYI0H U 1aO0paTOPHBIM 000pYAOBaHHUEM, A
TaKXXe MpaBuiiaM 00palleHus C BEIECTBAMH B COOTBETCTBUH C HHCTPYKLHUSIMH 110 BBITIOJHEHHIO



71a00paTOPHBIX XUMHYECKUX OMBITOB MO MOJTYYECHUIO M COOMpPAaHHIO ra3000pa3HbIX BEILECTB
(Booopoma W KHCIOPOAA), MPUTOTOBICHHIO PAaCTBOPOB C ONPEACIEHHOW MAacCOBOW IoJei
pPacTBOPEHHOTO BELIECTBA, IUIAHUPOBAaTh M MPOBOAUTH XMMHUYECKHE JKCHEPUMEHTHI I10
pacro3HaBaHUIO PACTBOPOB INENOYEH M KHUCIOT C TIOMOUIBIO HMHIUKATOPOB (JIaKMYC,
¢benondranenH, METUIOPAHK U JPYTHE).

K xonmy oOy4yenust B 9 kiiacce nmpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hopMHUPOBAHHOCTH y 00YUJAIONTUXCS YMEHUH:

PaCKpBIBaTh CMBICI OCHOBHBIX XUMHWYECKHUX MOHSATUN: XUMUYECKUN STIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHWOH, IIPOCTOE  BEIIECTBO, CJIOXHOE  BEUICCTBO, BaJCHTHOCTD,
3JIEKTPOOTPUIATEILHOCTh, CTEMEHb OKHUCJICHMS, XUMHUYECKas peakilus, XUMHYECKas CBS3b,
TEII0BOM 3(h(PeKT peakiuu, MOJIb, MOJIIPHBIN 00BEM, PACTBOD, IICKTPOIHUTHI, HEAJICKTPOIIUTHI,
JMEKTPOJIUTUYCCKAS JTUCCOIMAIIMS, PEaKIM HOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOE
paBHOBecue, OOpaTHMbIE ¥ HEOOPAaTUMBIC PEAKIMH, OKUCIUTEIHLHO-BOCCTAHOBHUTEIHHBIC
peaKIyy, OKHUCIHUTEIh, BOCCTAHOBUTENb, OKHCICEHHEC ¥ BOCCTAaHOBJICHUE, aJUIOTPOIIHSI,
aM(pOTepHOCTh, XMMUYECKasl CBA3b (KOBAJCHTHAS, HOHHAS, METAJUIMYECKAs ), KPUCTAILTUNICCKAS
peméTka, KOPpPO3US METAUIOB, CIUIaBBl, CKOPOCTh XHMHUYECKOW pPEaKIUu, MpeaeabHO
nmomyctumas konunentparus [1JIK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYCCKUX MTOHATUI U IPUMEHSATH 3TH MOHSATHUS PU
OMHMCAHUH BEIIECTB U UX MPEBPaICHUM;

WCTIONB30BaTh XUMHUYECKYI0 CHMBOJHKY JJISI COCTaBJICHHS (DOPMYIN BEIIECTB W ypaBHEHHU
XUMHUYECKUX PEaKIIUii;

ONpENENATh BAJICHTHOCTh U CTEHEHb OKHCICHUS XHMHUYECKHX 3JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOrO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCOUHEHUH IO
(dhopMynam, BUI XUMHUYECKOW CBSI3M (KOBaJICHTHAS, NOHHAS, METAJNTNYECKas) B HEOPTaHMIECKUX
COEIMHEHSIX, 3apsl MOHA MO0 XUMUYECKOW (opMyIe, XapakTep Cpelbl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCIUHEHUM, TUIT KPUCTATUIMYECKON PEIETKA KOHKPETHOrO BEIIECTBRA;
packpbiBaTh cMbIch Ilepuoanueckoro 3akona [[. M. MenneneeBa U AE€MOHCTPUPOBATH €O
MMOHUMaHHWE: OMUCHIBATh M XapaKTepHu30BaTh TaOnuuHyro ¢opmy lleproamueckoil cucTeMbI
XUMHYECKHX JJIEMEHTOB: pa3lIMyaTh MOHATHS «TJIaBHAs moArpymnna (A-rpymnma)» u «rnobouHast
noarpynma (b-rpymma)y», Mansle U OONbIINE TIEPHOABI, COOTHOCHTh O0O3HAUYEHWsI, KOTOphIE
UMEIOTCSl B TIEPHOAMYECKON TaOIUIle, C YMUCIOBBIMH XapaKTEPHCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsij siipa, 00IIee YUCIIO 3JEKTPOHOB U PaCTIpEIeTICHHE UX
IO DJIEKTPOHHBIM CJI0SIM), OOBSICHATB OOIIHE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB JIEMEHTOB
U UX COEIMHEHUH B Ipeneiax MajiblX MEPUOJOB U IJIaBHBIX MOACPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHYCCKUE 3JICMEHTBI, HEOPTaHUYECKHUE BEIICCTBA, XUMUYCCKUE PEaKIUU
(Mo 4mMcioy M COCTaBy YYaCTBYIONIMX B pPEaKIWW BEIIECTB, IO TEIDIOBOMY JPQeKTy, Mo
W3MEHEHUIO CTETIeHeH OKUCICHUS XUMHYECKUX AIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEHU(PUUSCKHE XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, TOJITBEPKIasi ONTMCAHUE TIPUMEPAMHU MOJICKYJISIPHBIX M HOHHBIX YPaBHCHUIM
COOTBETCTBYIOIINX XUMHUIECKHUX PEAKITHH;

COCTaBJISITh YPABHEHUSI SJICKTPOIUTUYECKON TUCCOLMALIMM KUCTIOT, 1IEI0YEH U Coneil, MoaHbIe
1 COKpAIIEHHbBIC YPAaBHCHHS PEaKIIMi HOHHOTO 00OMEHA, ypaBHEHUS PEaKIIMA, [TOITBEPIKIAOIINX
CyIIIECTBOBAHNE TEHETUICCKOM CBSI3M MEXKTY BEIIECTBAMU Pa3IMIHBIX KJIACCOB;

pacKphpIBaTh  CYUIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  MOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO 0ajaHca ITHX PEaKInii;

MIPOTHO3UPOBATH CBOHCTBA BEIIECTB B 3aBHCHMOCTH OT UX CTPOCHISI, BOZMOKHOCTH IMPOTEKAHHUS
XUMUYECKUX MPEBPALICHUI B pa3IMYHBIX YCIOBUSX;



BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOIIO
XUMHYECKOTO 3JeMEHTa Mo (GOopMylie COSITUHEHHUS, MACCOBYIO JIONIO BEIIECTBA B PacTBOpE,
MPOBOJIUTH PACYETHI M0 YPABHEHHIO XHMUYECKOW PEaKIUH;

cOOJIFOIaTh MpaBUJIa MOJIB30BaHUS XMMHUYECKOM TOCYI0H U 1abopaTOPHBIM 000pYAOBaHUEM, a
TaKXe MpaBuia OOpalleHHs ¢ BENIECTBAMH B COOTBETCTBUH C MHCTPYKIIMSAMH IO BBITIOJTHEHHIO
nabopaTOPHBIX XUMHYECKUX OMBITOB MO MOJYYCHUIO M COOMPAHHIO ra3000pa3HbIX BEIECTB
(aMMmaKa ¥ yTIIeKUCIIOTo rasa);

MPOBOJUTh PEAKIUK, TOATBEPKIAIONINEG KAYCeCTBEHHBI COCTAaB pa3HYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpOMH[-, UOAUN-, KapOoHaT-, Gocdar-, cCuIUKat-,
cynbhar-, THIPOKCHUI-WOHBI, KATHOHbI aMMOHHMS U  HOHBI
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HEOPTraHMUYECKUX BEIICCTB;

HN3YUYCHHBIX MCTAJJIOB,

IPUMEHSATh OCHOBHBIE OIIEPAIIMH MBICIUTEIBHOMN JESITENbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHUE,
000011IeHe, CHCTEMAaTU3alMIO, BBISIBJICHUE PUYUHHO-CIICACTBEHHBIX CBSI3CH — IS M3y4YeHHUs
CBOMCTB BeIIECTB M XHMMUYECKHX pEaKLUH, €CTECTBEHHO-HAayYHbIE€ METOABl MO3HAHMS —
HaOJIroIeHNe, U3MEPEHUE, MOJICIIMPOBAHNE, SKCIIEPUMEHT (PeanbHbI U MBICTICHHBIH ).
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