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HOACHUTEJBbHASA 3AIINCKA

[IporpaMmMa o XuMHUH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTaBICHA HA OCHOBE
TpebOBaHUI K pe3ysibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO
obmero oopazoBanus, mpeacrabieHHbIXx B PI'OC 00O, a Takxke Ha 0OCHOBE (peepanbHOM
paboueii mporpaMMbl BOCIIUTAHUS ¥ ¢ YIETOM KOHIICTIIIUY TIPETIOIaBaHus yIeOHOTro MpeiMeTa
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[TporpamMma o xumuM Ia€T MpeACTaBICHUE O IENSIX, OOIeH CTpaTerul 00yICHHSI,
BOCIUTAHUS U PA3BUTHUS 00yUaIOUINXCS CPEeICTBAMU y4eOHOr 0 IIpeIMeTa, yCTaHABINBAET
00s13aTeIbHOE MPEIMETHOE COJIEPIKaHUE, PEyCMaTPUBACT PACIIPEACIICHHE €T0 10 KJlaccaM U
CTPYKTYpUPOBAHHUE IO pa3jiesiaM U TeMaM MIPOrpaMMBbl [0 XUMHH, OTIPEENIIeT KOIMUECTBEHHbIE
Y KaUeCTBEHHbBIC XapaKTEPUCTUKHU COJICPKAHUS, PEKOMEHIYEMYIO MOCIEeI0BATEIbHOCTh
U3YYEHHUS XUMHUH C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JTOTHUKU y4eOHOTO
IpoIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJalomuXCsl, ONMPEIENieT BOZMOXHOCTH TPEAMETA IS
peanu3anuu TpeOOBaHMIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs, a TAK)Ke TPEOOBAHUI K pe3yJibTaTaM 00yUSHHS XUMUHU
Ha YPOBHE 1eJIei U3y4YeHHsI MPeMETa U OCHOBHBIX BUIOB yueOHO-II03HABATEIHHON
JESTSIIBHOCTH 00YJarOIIerocs 10 OCBOCHHUIO YI4EOHOTO COIEPIKaHUSI.

3HaHHME XUMHH CIYXUT OCHOBOU 11 (DOPMUPOBAHMSI MUPOBO33PEHHSI 00YJaIOIIErocs, ero
MPEJICTABICHUA O MAaTEPUAIEHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT POPMUPYEMBIC XUMHCH
MIPEJICTaBJICHUS O B3aUMOIPEBPAIICHUAX YHEPTUU U 00 HBOIIIOLIUY BEIIECTB B MPUPOJIE, O MYTIX
pelIeHHs TI00ATBLHBIX TPOOJIEM YCTOMYHNBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOA,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peann3alii BO3MOXKHOCTEH I caMOpa3BUTHS U (POPMHUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011l U PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (G OPMUPOBAHKE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUarouxcs,
HABBIKOB MX CAMOCTOSITEIbHON yueOHOM eITeIbHOCTH, IKCIIEPUMEHTATIBHBIX U
HCCJIEIOBATENILCKUX YMEHUN, HEOOXOAMMBIX KaK B IOBCETHEBHOI JKU3HU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHT CO CTIen(UKON HAyYHOTO MBIIIJICHHS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIsA/1a HA €MHCTBO MPUPOJIBI U YETIOBEKA, SBJISICTCSI OTBETCTBEHHBIM 3TAoM B (JOPMUPOBAHUHT
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCS;

croco0cTByeT (hOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHOHAYYHBIM
3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTUYECKOE 00pa30BaHUE
o0ydJaronuxcs.

JlanHble HampaBiIeHUS B 00y4EeHUH XUMUU 00ECTIeUnBalOTCA CrIeU(BUKON CofepKaHUs
y4eOHOTr0 MpeaMeTa, KOTOPBIH SIBIISETCS NEeAarornuecky aJlalTHPOBAHHBIM OTPaKEHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEJEIEHHOM dTare € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00111€TO 00pa30BaHUs OPUEHTUPOBAH Ha OCBOCHUE
00y4JaroIMMUCS CUCTEMBI TIEPBOHAYATLHBIX TTOHATUH XUMUU, OCHOB HEOPTAHUYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CtpyKTypa copepKaHus MPOTrpaMMbl IO XUMHUH c(hOpMHpOBaHA HA OCHOBE CUCTEMHOTO
noaxona K e€ nzydennro. CopepkaHue CKIIAIbIBAETCS U3 CHCTEMBI MMOHATHNA O XUMHYECKOM
AIIEMEHTE ¥ BEIIECTBE U CHCTEMBI MOHSATUI 0 XUMUYECKOH peakinu. O0e ITH CUCTEMBI
CTPYKTYPHO OPTaHW30BAHBI 10 MPUHITUITY MOCIEA0BATEIIBHOTO PA3BUTHUS 3HAHUI HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;



— MpeCTaBICHUH 00 MEKTPOIUTUYECKON IMCCOLHUAIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE AIMIIMPUYECKHU MOJIYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHS K IpYrOMYy,
BBINOJIHSAS QYHKIIMN OOBSACHEHUS U MPOTHO3UPOBAHUS CBOIMCTB, CTPOEHUS U BO3MOKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue MPorpaMMsbl 0 XUMHH CIIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMUYECKON COCTABIISIONIEH HAYYHON KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOU PUPOJIBI,
LIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHMIO U METOJIaM [T03HAHMS B Hayke. M3yuenue xumun
IIPOUCXOIUT C IPUBJICUEHUEM 3HAHUN U3 paHEe N3YUEHHBIX YUEOHBIX IPEIMETOB:
«Oxkpyxaronmii Mup», «buonorus. 5—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

[Tpu u3yyeHnn XMMUU IPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUYECKOM IEATEIHHOCTH YeIOBEKa U KaK OJHOrO
U3 KOMIIOHEHTOB MUPOBOH KyJbTYpHL. 3a7aua y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUH
CUCTEMbl XMMHYECKUX 3HAHUM — Ba)KHEHIINX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHIIT MUPOBO33PEHYECKOT0 XapaKTepa, A3bIKa HAYKH, B
MPUOOIIEHNHU K HAyYHBIM METOJIaM TO3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUYECKUX PEaKIUii, B
(OpMUPOBAHUHU U Pa3BUTHH [103HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B y4e€OHO-
MO3HABATENILHON U yueOHO-HUCCIeI0BATEeNIbCKON AESITEIbHOCTH, OCBOGHUU MPaBUil 0€30M1acHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Tpu u3ydeHHH XUMHUHU Ha YPOBHE OCHOBHOTO 00I1Iero 00pa30BaHus BAXKHOE 3HAYCHHE
PUOOPENTHN TaKUe LIETH, KaK:

— (¢hopMHUpOBaHNE UHTEIJIEKTYaJIbHO PA3BUTOM TMYHOCTH, TOTOBOM K cCaMO00pa30BaHHIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO PEILIEHUH, CIIOCOOHOM aanTUPOBATHCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HanpaBJIEHHOCTh 00YyYEHHUs HAa CUCTEMaTUYECKOe MPUOOILeHNE 00yJaroIXcs K
CaMOCTOSTEJIbHOM [T03HABATEJIBHOW JEATEIbHOCTH, HAYYHbIM METOJaM ITO3HAHUS,
(OpMHPYIOLTM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecrnieueHune yCaoBHid, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YJIAIOIIIMMHUCS OIBITA
pa3HoO0pa3HON JEATENbHOCTH, TO3HAHUS U CAMOIIO3HAHHUS, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— (hopmupoBanue 00MIeH PYHKITMOHATHHOM U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM
quCciIe YMEHUH OOBACHATh U OLIEHUBATh SBJICHHS OKPYKAIOLIETO0 MUPA, UCIIOIb3Ysl 3HAHUS U
OTIBIT, OJTY4YEHHbIE PU U3YYEHUU XUMUH, IPUMEHATh UX MIPHU PEIIeHUU IpodiieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEILHOCTH,

— ¢hopMupOBaHUE y 00YHAIOIINXCS TYMAaHUCTUYECKUX OTHOLIEHUH, TOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHUN JJIs1 BBIPAOOTKU HKOJIOTHUECKH 11e51eCO00Pa3HOro MoBeIeHus B ObITY U
TPYAOBOM JAEATEILHOCTH B IESAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAOUIEH PUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBALUHU K O0yYEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHUS 00IIe4eT0BEYECKHX [IEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis U HaNpaBIEHHOCTH JlalbHENIIEero o0yyeHusl.

OO011ee YncI0 4acoB, OTBEAEHHBIX U1 M3YyUEHUsI XUMUHU Ha YPOBHE OCHOBHOT'O OOIIET0
oOpa3oBanwus, cocTaBisger 136 gacos: B 8 kimacce — 68 yacoB (2 vaca B Hejelno), B 9 kiacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumun. Poip XMMHUU B KU3HU 4YeJIOBEKa. XUMUA B CUCTEME HayK. Tena u
BeniecTBa. Pu3nyecKue CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BemecTs. [lonarue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 2JIEMEHTBI. CHUMBOJIBI XUMUYECKUX IEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyna. BaleHTHOCTb aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOcHUTeNbHAs aToMHasi Macca. OTHOCUTENbHASI MOJIEKYJISIpHAS
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KosmmuectBo BemectBa. Mouib. MoisipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MACCHI U
yucia CTPYKTYPHBIX €MHUL BelecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSIUHEHUH.

duznyeckue U XUMUUECKHE ABJICHUA. XUMHUECKas peakus U e€ MpU3HaKku. 3aKOH
COXpPaHEHMsI MacChl BeLECTB. XUMHUUYECKHe ypaBHeHMs. Kiaccupukanus XuMHUECKUX peakLui
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MTOCYA0H, MpaBUiIaMH padoThl B 1abOpaTopuu U npuéMaMu
oOparieHus ¢ 1abopaTopHBIM 000PYAOBaHUEM, U3YyUEHHUE U ONMCaHue (PU3MUECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNE (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIIKe, KUIICHHE Y KOHACHCAIMs BOAbI) U XUMUYECKUX (TOpPEHUE CBEUH,
NPOKAIMBAaHUE MEIHOMN MPOBOJIOKH, B3aMMO/ICHCTBHIE MeJIa C KHCIIOTOW) sIBICHUH, HaOI0AeHne
Y OIIMCAaHUE MPU3HAKOB NPOTEKAHUS XUMUUYECKUX PeakLuil (pa3ioxkeHue caxapa,
B3aMMOJIEHCTBHE CEPHON KUCIIOTHI C XJIOpUI0M Oapus, pasnoxenue ruapokcuna meau (1) mpu
HarpeBaHuU, B3auMOJICHCTBUE jkeTe3a ¢ pacTBopoM coiu Meau (1), uzydyenue crnoco6os
pa3aeneHus CMece: ¢ MOMOIIbI0 MarHUTA, (PUIBTPOBAHNE, BEITAPUBAHKE, JUCTUILISAIINS,
xpomarorpadus, IpoBeleHUEe OYUCTKH [TOBAPEHHOH CcOJIn, HA0JII0ICHUE U OIIMCAHUE
Pe3yJIbTaTOB MPOBEACHUS ONbITA, MITIOCTPUPYIOIIErO 3aKOH COXPaHEHUs MacChl, CO3/1aHNE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bozayx — cmeck ra3os. Cocras Bo3ayxa. Kucinopons — 237€MEHT 1 IPOCTOE BELIECTBO.
Haxoxnaenue kucinoposa B mpupojie, Gu3nyecKue 1 XUMUYECKHE CBONCTBA (peaKuu TOPEHHUS).
Oxcuapl. [Ipumenenue kucnopoaa. CriocoObl MoMydeHUs: KUCIOPo/a B JIaOOpaTOpUH U
npoMelnuieHHOCTH. KpyroBopot kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(pUKALUs
KHCIIOpOJa.

TemoBoit 3hpexT XuMu4ecKol peakiui, TEPMOXUMHUUECKHE YPAaBHEHHUS, IK30- U
OHAOTEPMUYECKUE PEAKIIMH. TOIIMBO: YTOIb U METaH. 3arpsi3HEHUE BO3lyXa, YCUICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupo/Ie,
¢u3nyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTel u comu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

®dusnueckue cBOMCTBA BoAbl. Bona kak pactBoputens. PactBopsl. Hackiennsie n
HEHACBILIEHHBIE pacTBOPHI. PacTBOpUMOCTH BemecTB B BoAe. MaccoBast 10Jis BELIECTBA B
pacTBope. XMMHUYECKUE CBOMCTBA BOAbL. OCHOBaHMs. POk pacTBOPOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Bozibl B mpupoe. 3arpsisHeHne NpupoIHbIX Bod. OXpaHa U 04MCTKa
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranndeckux coennnennii. Oxcunpl. Knaccugukaims okcuaos:
coJyieoOpa3yroriue (OCHOBHBIE, KHCIOTHBIE, aM(bOTEpHBIE) U HecolieoOpasyromme. Homenkmarypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanwms. Knaccudukanus oCHOBaHUMN: MIENOYH U HEPACTBOPUMBIC OCHOBAHHSI.
Homenknarypa ocHoBanuil. duznueckrne U XUMUYECKUE CBOMCTBA OCHOBaHui. [lonyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot. @usndeckue U XUMHUECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamwioB H. H. bekerosa. Ilomyuenue Kucior.

Conu. Homenkiarypa coseil. @u3ndeckue 1 XuMU4YecKkre cBorcTBa cosied. [lonydyenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpE/IeTICHUE COAepkKaHMsI KUCIOPOa B BO3AyXe, oJydyeHue, cooupaHue,
pacrio3HaBaHKUE U U3Y4YE€HUE CBOMCTB KHCIOPOAa, HAOII0IeHUE B3aMMOICHCTBHSI BELIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TopeHust (Ioxapa), 03HaKOMIICHHUE C
00pa3iaMu OKCHU/IOB U OITUCAHKE X CBOWCTB, MTOMyYeHHE, COOMpaHHe, PACIIO3HABAHUE U
U3ydeHHEe CBOMCTB BOIOpO/1a (TOPEHHE), B3auMoieicTBrEe Bogopoaa ¢ okcuaom mean (1)
(BO3MO’KHO HCHOJIH30BAHNE BHICOMATEPUANIOB), HAaOII0A€HNE 00pa3L0B BEIIECTB KOJINYECTBOM
1 Mouib, uccienoBaHre 0COOEHHOCTEH PacTBOPEHHUS BEUIECTB C Pa3IMUHOI pacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCCOBOM J0JIEH pPACTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KableM) (BO3MOXKHO HCIIOJIb30BAHKE
BUJICOMATEPHUAJIOB), UCCIIEJOBaHKE 00pPa31I0B HEOPTAHUYECKUX BEILIECTB PAa3JIMYHBIX KJIACCOB,
HaOII0/IeHUE U3MEHEHHS OKPACKU WHAMKATOPOB B PACTBOPaX KHUCIOT U IIeNoYel, U3ydeHue
B3auMoieiicTBus okcuaa meau (11) ¢ pactBopom cepHO# KUCTOTHI, KUCIOT C METAJIJIaMH,
peakuMii HeMTpaau3alnu, oJTy4YeHue HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIIEHUE DKCIIEPUMEHTANIBHBIX 3a4a4 110 TeMe «Baxueimme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauveckuii 3akoH u Ilepunoanyeckasi cucreMa XumMudeckux 3jaemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBble MOMBITKY KIacCUPHUKAITUN XUMUYECKUX AyieMeHTOoB. [loHsTHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILIE€TIOYHbIE U IIETOYHO3EMEbHBIC METAJUIbI, TAJIOT€HBI, UHEPTHBIC T'a3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema XMMUYECKUX 3J1eMeHToB /1. 1.
MenneneeBa. Kopotkomnepuoanas u niuuHHONepuoanas Gopmsl [leproanueckoil cucteMsl
xumudeckux 3nueMeHToB . 1. Menaeneesa. [lepronsl u rpynmnbl. @U3NUECKUNA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue atomoB. CoctaB aToMHBIX siziep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHUECKUX dN1eMeHToB [leproaudeckoi CucTeMbl
. . MenneneeBa. XapakTEpUCTUKAa XUMHUYECKOTO 3JIEMEHTA M0 €T0 MOJO0KEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyca aTOMOB XUMHUYECKHX JIEMEHTOB, METAIUNTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoi CUCTEMbI XUMUYECKUX IEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. JI. 1. Mennenees — y4€Hbll U IpaskJaHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (ToJisIipHast ¥ HETIOJISIPHAST) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb okucaeHus. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0pa3IioB BEIIECTB METAIIJIOB U HEMETAILJIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PACTBOPAMHM KUCJIOT U LIEJI0YEH, MPOBEACHUE ONBITOB, HJUTHOCTPUPYIOIINUX MPUMEPbI
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMI (TOpEHUE, PEAKLIUU PA3JIOKEHUS], COSIUHEHHUS ).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXnpeaMeETHBIX CBA3EH PU U3yUYEHUU XUMHUHU B 8 KJIacce OCYILECTBIIAETCS
yepes3 UCIOJIb30BAaHHUE KaK OOIIKUX €CTeCTBEHHO--HAyYHBIX OHATUN, TaK U MOHATHH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO011ure ecTeCTBeHHO--HayUHbIe MOHATHUS: HAyYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CUHTE3, KJIaCCH(PHUKAIUS, IEPUOTUIHOCTh, HAOTIOACHHE, YIKCIIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIbI,
pPaZlo0aKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKHUI 3apsil, BEIIECTBO, TeJI0, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, Ta3, (PM3NYECKHUE BEIUYHHBI, €AMHUIBI U3MEPEHUS, KOCMOC, IIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbL, TOPHBIE TTOPO/IbI, ITOJIE3HBIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

[Iepnonnueckuii 3akoH. [leprnonnueckas cucrema XumMudeckux 3aemMeHToB /1. U.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XMMHUECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KANIUS, KAIBLIUS U UX COEIMHEHHUI B COOTBETCTBHUH C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHnue BeecTBa: BUIbl XMMUUECKOU CBSI3U. THUITBI KPUCTAIUNIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIETKN U BUJIA XUMUYECKON
CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMIEeCKUX BEIIECTB. XUMUYCCKUE CBOKWCTBA
BEILECTB, OTHOCSIIUXCS K Pa3JIMUHBIM KJIaCCaM HEOPTraHUYECKUX COCIUHEHM, TeHeTuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX peakIHii 0 pa3IUYHbIM MPU3HAKAM (10 YUCIY H COCTaBy
YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIUIOBOMY 3()(eKTy, 0 N3MEHEHHIO CTeTICHEH
OKHUCJICHUS XUMHUYECKHUX JIEMEHTOB, IO 0OpATUMOCTH, TI0 YYACTHIO KaTanuzaTopa). JK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHHUSI.

[TonsiTHE O CKOpOCTH XMMUYECKOH peakiuu. [ToHsaTue 06 00paTUMBIX U HEOOPATHUMBIX
XUMHUYECKHUX peakiusx. [IoHaTre o roMOreHHbIX U TeTeporeHHbIX peakuusax. [lonstue o
karanuse. [lonsaTue o XumMuueckom paBHOBeCUH. DAaKTOPBHI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON peaKIMH U MOJI0)KEHNE XUMUYECKOTO PaBHOBECHSI.

OKuUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH, SJIEKTPOHHBIN OaaHC OKUCIUTENBHO-
BOCCTaHOBUTENIBbHOMN peakiu. CocTaBlieHNE ypaBHEHUN OKUCIUTENbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopus 31eKTPOTUTHUECKON AUCCOIMALIMU. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHu3M IUCCOLMALMY BEUIECTB C Pa3IMYHBIMU BUIaMU XUMHYECKOU CBSI3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun noHHOTO 0OMeHa. Y ClIOBHsI MPOTEKaHUsI PeaKkMii HOHHOTO 0OMEHa, TIOJIHBIE U
COKpallEHHbIE HOHHBIE YpaBHEHMsI peakunii. CBOCTBa KMCIIOT, OCHOBAHUM U COJIEH B CBETE
npeCcTaBIeHUH 00 IEKTPOTUTHUECKON Aucconnany. KauecTBeHHbIE peakiii Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEJIIMUA KPUCTAINTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAIIJIOB U HeMeTaIJIoB (TpaduTa U anmMasa), CIOKHBIX BEIIeCTB (XJIOpU/Ia HATPUs),
HCCJIEIOBAaHHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peaklMU OT BO3/IEHCTBUS PA3IUYHBIX
(baxTOpOB, HCCIeI0BaHNE IEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIecca TUCCOIUALINN
KHCJIOT, 11eso4ell U coseld (BO3MOKHO HCIIOJIb30BAHNUE BUJIEO MAaTEPUAJIOB), IPOBEACHHE
OTIBITOB, MJUTIOCTPUPYIOLINX MPU3HAKU MPOTEKAHUS peakiii HOHHOro ooMeHa (00pa3oBaHue
0caJIKka, BblIeJIeHHE ra3a, 00pa3oBaHUE BObI), OMBITOB, MIUTFOCTPUPYIOLIUX PUMEPDI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklnii (TOpeHne, peakliuy pa3iokKeH!sl, COEIUHEHN),
pacrio3HaBaHUE HEOPraHUMUYECKUX BEIIECTB C OMOILBIO KAYECTBEHHBIX PEAKIIMIA Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OO0mast xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
creneHu okucienus. CtpoeHue U (pu3ndeckue CBOWCTBA MPOCTHIX BELIECTB — raJION€HOB.
XrMHYECKUE CBOWCTBA HA PUMEpPE XJIopa (B3aUMOAEHCTBHE ¢ METAJIIaMU, HEMETaJlJIaMH,
menogamu). XnopoBogopo. CossiHas KUCI0Ta, XMMUYECKHE CBOUCTBA, OJIYyUYEHHUE,
npuMeHeHue. JleicTBre XJI0pa U XJIOPOBOIOPOIa HAa OPraHU3M YelloBeKa. BaxkHenmme XJI10puabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctika 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U Gpu3ndeckue CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a ¥ Cepbl. AJUIOTPOITHBIE MOJU(HUKAIIMN KUCIOPOia M Cepbl. XUMHUECKUE CBOMCTBA
cepbl. CepoBO10pOJ, CTpOCHHE, PU3NUECKUE U XUMUYECKHE CBOMCTBA. OKCHU/IBI CEphl KaK
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (U3NIECKHE U XUMUYECKHE CBOMCTBA
(oO1ye Kak MpencTaBUTENs Kjlacca KUCIOT U cnenuduyeckre). XUMUYECKUE peaKkiui,
JIeKalIUe B OCHOBE IMPOMBIIIJIEHHOTO CII0cO0a MOIy4YeHUs cepHOU KUCIOoThl. [Ipumenenue
cepHoii kucinoTsl. CoiaM CepHOM KUCIOTHI, KaueCTBEHHas peaklus Ha cyib(ar-uod. Haxoxnenue
cepbl U €€ COeIMHEHUH B Ipupojie. XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIIEH cpebl
COEMHEHUSIMU cepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOObI €ro
IPEIOTBPALLCHUS.

OOw1as xapakrepucTika 31eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIEHUS. A30T, paCIpPOCTPaHEHUE B IPUPOJIE, PUINUYECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopotT a3ota B mpupoje. AMMHAK, ero GU3n4ecKue 1 XMMUYECKHe
CBOICTBa, NosiyueHue u npuMeHenue. Coau aMMOHUS, UX GU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakusi HA MOHbI aMMOHUS. A30THast KMCJIO0Ta, €€ MoJIlyueHHe,
¢du3nyecKkue 1 XuMUYeCKHe CBOMCTBA (0011Ke KaK MpeACTaBUTENS Kiacca KUCIOT U
cneunduyeckue). Mcnoab3oBaHUe HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHbBIX
yno0peHuit. XuMHU4YEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COCTMHEHHUSIMU a30Ta (KUCIOTHbBIE
JIOX/IM, 3arpsi3HEHHE BO3/1yXa, MOYBbI U BOJI0EMOB). Docdop, asIoTpoIIHbIe MOAUPHUKAILIUU
docdopa, pusnueckue u xummuueckue cBoiicrsa. Okeun pocdopa (V) u pocdopnas kucnora,
¢du3nueckre U XMMUYECKHE CBOWCTBA, MosyueHue. Mcnonb3oBanue pocdaroB B kKauecTse
MUHEPATBHBIX YIO0OpPEHUI.

OO6mas xapakrepuctika 31eMeHToB IV A-rpynmnbsl. OCOGEHHOCTH CTPOECHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHMS. YTIIepo/], aJUIOTPOIHbIE MOIU(UKAIIUY, PACIPOCTPAHEHHE B
npupoe, Gpu3ndeckue 1 XuMHueckue cBoiicta. Ancopouus. KpyroBopor yrieposaa B npupoze.
Oxkcuppl yriaepoaa, ux pusndeckre U XMMHUYECKHUe CBOMCTBA, AEMCTBUE HA )KUBBIE OPIaHU3MBI,
HOJTy4EeHHE ¥ MPUMEHEHUE. DKOJIIOTHYeCKUe POOIeMBI, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (1V),
TUI0TE3a [NI00abHOrO MOTEIUIEHUs KJIMMaTa, apHUKOBBIA A (deKT. YTonbHas KUCI0Ta U e€
COJIM, UX (PU3NYECKHE U XUMHUECKUE CBOICTBA, MoyueHue U npuMeHeHne. KauecTBenHas
peakuus Ha KapOoHaT-HoHBIL. Mcrnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHUSAX yriepoja
(MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, STaHOJI, TJMLIEPHUH, YKCYCHas KucioTa). [IpupoiHsie
HCTOYHUKHU YTJIEBOJOPOJIOB (YIroib, IPUPOAHBIH ra3, HeTh), MPOIYKTHl UX MEpepadOTKU
(OeH3uH), X POJIb B OBITY U MPOMBIIITIEHHOCTH. [ToHATHE O OMOTOrMYECKH BayKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriieBojax — M UX poJid B )KU3HU yesloBeka. MaTepuaibHOE €IMHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero pusndeckne u XuMuyecKrue CBOMCTBA, OTy4YE€HUE U IPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. O0uue npeacrapneHus oo okcuae kpemuus (1V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHKE B OBITY, B IPOMBILUIEHHOCTH. Baxkueiue



CTPOUTEINIbHBIE MaTEepPHAIIbl: KEpaMHUKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [TpobieMbl
0€30MacHOro UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPUAIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumMenm:

u3ydeHrue o0pa3oB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBEICHUE
KaueCTBCHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOTIOJCHHE MPU3HAKOB UX MMPOTEKAHMUS, OTIBITHI,
oTpaxaromue (Gu3nuecKre U XMMUYECKUE CBOWCTBA T'aJIOTEHOB U UX COCTUHEHHM (BO3MOXKHO
UCII0JIb30BaHUE BUAEOMATEPUAIIOB), O3HAKOMJIEHUE ¢ 00pa3LiaMu XJIOPUJO0B (IrajJOreHU10B),
03HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeTMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHKE
BUIEOMATEPHAJIOB), HAOIIOJCHHE TIpoliecca OOYTTIMBaHMS caxapa Mol IeHCTBHEM
KOHIEHTPUPOBAHHOMN CEpHOM KHCIIOTHI, U3yYeHNE XUMUYECKIX CBOICTB pa30aBiIeHHON CEpHOI
KHCIIOTHI, POBE/ICHNE KAYECTBEHHOH peakiny Ha CylIb(paT-HOH U HAOII0CHHE MTpU3HaKa e&
MPOTEKaHHUs, O3HAKOMJIEHUE C (PU3NUECKHUMH CBOMCTBAMU a30Ta, (hocdopa 1 UX COSAUHEHUIA
(BO3MO’KHO MCIOJIB30BAHUE BHIEOMATEPUANIOB), 00pa3iaMu a30THHIX U (hOCHOPHBIX yI0OpEeHHIA,
noJiyueHue, coonpanue, pacrio3HaBaHUe U U3YUYEHHUE CBOICTB aMMHaKa, IPOBE/ICHUE
KaueCTBCHHBIX PEaKIUii Ha HOH aMMOHHUS U (ocdaT-uoH U U3yICHHE MTPU3HAKOB UX
MIPOTEKaHUs, B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THON KUCIIOTHI C ME/IbIO (BO3ZMOKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), U3YUCHUE MOJIeTIeH KPUCTAUIMUYECKUX PEIIETOK ajiMasa,
rpadura, ¢pymiepeHa, 03HaKOMIICHHE C TPOLECCOM aAcOpPOLIUU PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOTA3a, MOJTyYeHUE, COOMpaHue, paclio3HaBaHHE
Y U3y4eHUE CBOWCTB YIJIEKUCIIOrO ra3a, IpoBe/ieHne KaYeCTBEeHHbBIX peakiuii Ha kKapOoHaT U
CUJIMKAT-WOHBI U U3yYEHUE TPU3HAKOB UX MPOTEKAHUs, 03HAKOMJICHUE C TIPOYKIIUEH
CUJIMKATHOM NPOMBILIUIEHHOCTH, PEIICHUE SKCIEPUMEHTANIbHBIX 3a]1a4 110 TeMe «BaxHeinmme
HEMETAaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OO0m1as XxapakTepucTUKa XUMHYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX
nosnoxenus B [lepuoanueckoii cucreme xumuueckux snemeHToB J[. . MenzeneeBa u ctpoeHust
atomoB. CTpoeHHE METAJIIOB. MeTalinyeckas CBsI3b U METaJUTMUECKask KpUCTaUIMuecKas
pemeéTKa. DIEeKTPOXUMUYECKUH Psi/l HANIPSYKEHU MeTasuioB. Pu3nvecKknue 1 XMMUYECKUe
cBoicTBa MeTaiuioB. O01Me criocoObl MojyueHust MeTayioB. [IoHATHE O KOPPO3UH METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YyT'YH, IIOPATIOMUHUIN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTambl: IOJIOKEHUE B [lepnoanueckoil cucreMe XuMUYECKHUX IEeMEHTOB /.
N. MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXJeHUE B Ipupoje. Dusndeckrue u XUMUYECKHE
cBOiicTBa (Ha mpuMepe HaTpHs U Kanus). OKCUABI U TUAPOKCUIBI HAaTpus U Kanus. [Ipumenenne
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHO3eMENBHBIE METAJUIBI MATHUM U KaJIbLIM: TTOJI0)KeHUE B [lepuoanueckoit
crucTemMe XuMudeckux anemeHToB . Y. MeHneneeBa, CTpOCHUE UX aTOMOB, HAXO0XKJICHUE B
npupoje. duznyeckue U XuMUYECKHE CBOMCTBA MarHusl M Kanblus. BaxkHelmme coeTnHeHnst
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHui: nonoxenue B [lepuonnueckoit cucreMe XuMudeckux snnementos /1. U.
MeHneneeBa, CTpoeHHE aTOMa, HAXOXACHUE B Ipupoie. Pu3nvecKkne u XMMHUECKHUEe CBONCTBA
anmroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMHHHSL.

Kenezo: monoxxenue B [lepronnueckoit cucremMe XuMu4eckux 3iemeHToB [, 1.
MenieneeBa, CTpo€HUE aTOMa, HaXOXAeHUE B ipupoe. Pusndeckue 1 XUMHUYECKUE CBOMCTBA
xenesa. Oxkenpl, TIpOKCcH b U conu xenesa (1) u xxenesa (1), ux cocras, cBoiicTBa 1
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IlaMHi METAJIOB | CIIJIABOB, UX (PU3NYECKUMHU CBOWCTBAMH,
M3y4eHUE PE3yJbTaTOB KOPPO3UU METAIIOB (BO3MOXHO HCTIOIB30BaHUE BUICOMATEPHATIOB),
0COOCHHOCTEH B3aUMO/ICHCTBUS OKCUAA KAIIBIIMS U HATPUS C BOJOW (BO3ZMOKHO HCIIOIH30BAHHE
BHJICOMATEPHAIIOB), MCCIICIOBAHUE CBOMCTB KECTKOM BO/IBI, MMPOIIECCA TOPEHUS Keie3a B



KHCTIOpoie (BO3MOXKHO HCITOJIb30BAHUE BUICOMATEPHAIIOB), TPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEAKIINN HA MOHBI: MarHUsI, KAJIBIIHS, ATIOMUHUS, ITMHKa, Kene3a (I1) u xxenesa
(1), meau (1), HaOIrOIEHUE U ONTMCAHKE MTPOIIECCOB OKPALTMBAHUS [ITAMEHH MOHAMHU HATPHS,
KaJus ¥ Kanblys (BO3MOKHO MCIIOJIb30BaHKUE BUJICOMATEPHAIIOB), UCCIIeIOBaHUE aM(OTEPHBIX
CBOMCTB TUAPOKCHIA ATIOMUHUS U TUIPOKCH/IA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpPY:Kalomas cpena

BemectBa u MaTepuainsl B MOBCEAHEBHOM )XKM3HU YeloBeka. be3onacHoe nconb3oBaHue
BEIIECTB U XMMHUYECKHX peakiuii B ObITy. [lepBas HOMOIIb MPU XUMUYECKUX 0KOTax U
OTpaBJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKPY KaloIlel cpebl (IpeaesibHast TomycTUMasi KOHIEHTpaIus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPH U3YYECHUH XUMUH B 9 KJ1acce OCYIIECTBIISAETCS
4yepes3 UCIOJIb30BAHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MTOHSITHMA, TaK U TIOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0m1e ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOpHsl,
aHaJIN3, CUHTE3, KJIacCu(PUKAIUs, IEPUOINIHOCTh, HAOTIOACHHUE, IKCIIEPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®duzuka: MaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaauoaKTUBHOCTb, MOJICKYJIA, JJIEKTPUUECKUH 3apsi/l, MPOBOIHUKH, TTOTYIIPOBOJIHHUKH,
TURIIEKTPUKHU, (OTORIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pPacTBOp, paCTBOPUMOCTbD, KPUCTAILTUIECKAs PEIIETKA, CIUIABbI, PU3HUCCKUE BEIIMIUHBI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3 b1, COHIIE.

buonorust: porocunres, qpixanue, ouocdepa, sIKocucTeMa, MUHEPAIILHBIC YI00PEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTBA.

['eorpadusi: atmochepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOIBI, TIOJIC3HEIC
HCKOTIaeMble, TOIUTUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPAMMBbI OCHOBHOT'O 00IIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0/I€ 00Y4YEHUS] XUMHH B €IMHCTBE YU€OHOH U BOCIUTATEIbHOM 1€ATEIILHOCTH B
COOTBETCTBUH C TPAAUIIMOHHBIMH POCCHICKUMU COLMOKYJIBTYPHBIMHU U JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B 0OLLECTBE IPAaBUIIAMU M HOPMaMH [TOBEJICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIMYHOCTHBIE pe3yabTaThl OTPAXkKAIOT TOTOBHOCTh O0YYaIOIINUXCSI PYKOBOICTBOBAThCS
CHCTEMOM MO3UTHUBHBIX IEGHHOCTHBIX OPUEHTALMI U PACIIMPEHHE OTIBITA ACATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIEIUIO, TIOHMMAaHUs 3HaYEHHsI XUMUYECKON HAyKH B )KU3HU COBPEMEHHOI'0 00ILECTBa,
CHOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(pOpMaLEl O epeioBbIX JOCTHKEHUSAX U OTKPBITHSX
MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOT0 BOCTIMTAHMSA:

IPE/CTABICHUS O COLMANBHBIX HOPMAaxX U MPaBUJIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO I10OJIE3HOMH,
yueOHOMCCIIe10BaTeNbCKON, TBOPUECKON U IPYTUX BUJIAX AEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HO COBMECTHOM JESITEIbHOCTH IIPH BBIIIOJHEHUH YUeOHBIX, IIO3HABATEIbHBIX 3a/1a4,
BBINOJIHEHUHY XUMUYECKHX 3KCIIEPUMEHTOB, CO3/IaHMH Y4EOHBIX IPOEKTOB, CTPEMIICHHUS K
B3alMOIIOHMMAHHIO U B3aMOIIOMOIIH B MPOIIECCE ITON yueOHOMN AESITETbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MTOBE/IEHUE U MIOCTYIIKU CBOUX TOBAapUILEH C MO3ULIMY HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE MPEACTABIECHUS O BELIECTBE U XUMUYECKON PEAKIIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABIISAIOLINE OCHOBY ISt
MOHWMAaHHS CYITHOCTH HAYYHOH KapTUHBI MHpPA, IPEICTABICHHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPO/IbI, B3AUMOCBS3X YEJIOBEKA C MIPUPOIHON CpeaoH, O poiu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHbIE MOTUBBI, HAMIPaBJIEHHbIE HA NOJy4YeHNE HOBBIX 3HAHUM M0 XUMHH,
HeoOXxouMblIe 1711 00bsICHEHUS! HAOII0JaeMbIX MPOLIECCOB U SBJIEHUH, I03HABATEIbHOM,
MH(POPMALIMOHHOM U YNTATEIbCKON KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSTEILHOM paboThI
C Y4eOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMH CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K 00YUCHHIO U TTO3HAHUIO, JTF0O03HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHON U UCCIIE0BATENILCKOM EATETbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUS B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 37I0pOBBI 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUI U HETIPUATHE BPEIHBIX
NpUBBIYEK (YIOTPEOIEHUS AJIKOTOJIsl, HAPKOTUKOB, KypeHUs1), HEOOXOIMMOCTH COOIIOICHHS
npaBui 6€30MaCHOCTH MPH 0OpaIIeHNH ¢ XUMHUYECKUMH BELIeCTBaMH B OBITY U peaIbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Tpodeccuil U Tpya pa3IudyHoOro poja, yBakeHHe K
TPYAY U pe3yibTaTaM TPYAOBOH NesTeIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAaHUU TI0 XUMHUH, OCO3HAHHBIN BHIOOP WHANBUIYATEHOW TPAEKTOPUHU



MPOJIOIHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
00IIIeCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIIeHON TPOo(eCcCHOHANBHOM AESITEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJIalITUPOBATLCS B IPO(HECCHOHATILHOM Cpelie;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH 1IeTIECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOUHUKY KH3HH Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHHUS, TOHUMaHKE [IEHHOCTH 37J0POBOT0 U 6€30MacHoro 0opasa xKHu3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3NYECKOMY M IICUXMUYECKOMY 3]I0POBBIO,
OCO3HaHHE EHHOCTHU COOJIIO/ICHUS TPABHII O€30MaCHOT0 MOBEACHUS MPU PadOTe C BEIIECTBAMU,
a TaK)KE B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTydaeMble MPU U3YYCHUU XUMUH, [T pEIICHUs
3a/71a4, CBA3AHHBIX C OKPYKAIOLIEH NPUPOJIHON CPENOM, I MOBBIIIEHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HaHUS II100aIbHOT0 XapaKTepa SKOJIOTMUYEeCKUX IpoOieM U IMyTeil UX pereHus
MOCPEJICTBOM METOI0B XUMHH, SKOJIOTUYECKOT'O MBIIIUICHHSI, YMEHHUS PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MTPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B coctaBe MeTanpeIMeTHBIX pPe3yIbTaTOB BbIIEISIOT 3HAYUMBbIE 17151 (HOPMUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPUSl, TPUHITUII, TUIIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
IpeIMeTax 1 MO3BOJIAIOT HA OCHOBE 3HAHUH U3 3TUX NPEAMETOB (POPMUPOBAThH NPEACTABICHUE O
LEJIOCTHOW HAyYHOW KapTUHE MHpPA, U YHUBEpCaIbHbIe yueOHbIe NelicTBUA (IT03HABATENbHEIE,
KOMMYHHKATHBHBIC, PETYJISITUBHBIC), KOTOPBIE 00ECIICUnBAIOT (DOPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Bba3zoBble Jioruyeckue eiicTBUSA:

YMEHUS UCTIOIB30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS IPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICT XUMUYECKUX MOHATHH (BBIACIATH UX XapaKTepPHbIE MPU3HAKH,
yCTaHaBIUBATh B3aUMOCBS3b C APYTMMH MOHSITHIMHU ), UCTIOJIB30BATh MOHATUS 17151 OOBSICHEHHS
OTJICNbHBIX (PAKTOB U SBICHUI, BHIOMPATh OCHOBAHUS M KPUTEPHH TSI KiIacCU(PUKALIUN
XUMUYECKHUX BEIECTB U XUMUUYECKUX PEAKIIMH, yCTaHABIUBATh IPUUUHHO-CIICICTBEHHBIC CBSI3H
MEXy 00ObeKTaMH U3y4eHUs, CTPOUTH JIOTHUECKHUE pacCyXIeHUs (MHAYKTUBHBIC, eTyKTUBHEIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MIPUMEHSTH B MPoIlecce O3HAHUS MOHATHS (MIPEAMETHBIE H METalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIN, UCTIONB3YEMbIE B XUMHH, PEOOPa30BBIBATH IIIUPOKO
MPUMEHSIEMbIE B XUMHUHU MO/JIEIbHbBIE TIPEICTABICHUS — XUMUYECKHI 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUYECKast popMyIia U ypaBHEHHNE XUMUYECKON peaKIuu — MPU pelieHuH yu4eOHo-
MO3HABATEJIbHBIX 337124, C YUETOM 3THUX MOJEIbHBIX MPEACTABICHUN BBISIBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIIHiA, BBISBIISTH 00IIME 3aKOHOMEPHOCTH, TPUUYUHHO-CJIEICTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3YyUAEMBIX MPOIECCAX U SBICHHSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHE HCI0JIb30BATh MTOCTABJIEHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MIO3HAHMS, a
Tak)Ke B Ka4eCTBE OCHOBBI AJIsi (HOPMUPOBAHUS TUTIOTE3BI IO TPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOpPETEHUE OMBITA O MIAHUPOBAHUIO, OPTAHU3AINU U TIPOBEACHUIO YICHUUECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII0JaTh 3a X0/10M MpoIlecca, CaMOCTOSITENIbHO POTHO3UPOBATh €0
pe3ynbTaT, GopMyIHupoBaThH 000OIIEHHS U BHIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMsI, COCTABIIATh OTUET O MPOJIeJIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMPATh, AaHATM3UPOBATh U HHTEPIPETHPOBATH MHPOPMAIIUIO PAa3IMUHBIX BHIOB
1 $HOpM IIPECTABICHUS, TIOTYYaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOMYIISIpHAS JIUTEpaTypa



XUMHYECKOTO COJIep KaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTEepHETa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHATH Pa3IMuHbIe METO/IbI U 3aIIPOCHI MPH IMOMCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BHIITOJIHEHUSI yUYEOHBIX U MO3HABATENIbHBIX 33/1a4
OTmpeAeIEHHOTO TUTIA, TPUOOPETEHHE OTBITA B 00JIACTH UCTIOIB30BAaHUS HHPOPMAITIOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIBTYPOil aKTUBHOTO MCIIOJIb30BAHMSI PA3IMUHbIX
MIOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTHUMAIBHYIO (POPMY IPEACTABICHUS
nH(pOpMallMU U WUTIOCTPUPOBATH pPelllaeMble 33]Ja4l HECJIOKHBIMH CXEMaMHU, TUarpaMmmMamH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCI0JIb30BATh U aHAJIM3UPOBAThH B Ipoliecce yueOHOM U HCCIIe10BaTeIbCKOM
JEeSITeIbHOCTH HH(POPMALIHIO O BIUSHUNA MPOMBIIIJICHHOCTH, CEJIBCKOT0 X035HCTBA U TPAHCIIOpTa
HA COCTOSIHHE OKPYXaroule MpUupoOaHON CPEIbL.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€e 1eHCTBHUS:

yYMEHHsI 33/1aBaTh BOIPOCHI (B X0OJI€ 1Majiora u (Win) AUCKYCCUU) 110 CYIIECTBY
o0cyxaeMoi TeMbl, (HOPMYITHUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BHITOTHEHUS
MpeJIOKEHHON 3a1auH;

YMEHUS TPEICTABIATH OJTYYCHHBIC PE3YyIbTaThl TO3HABATEIBHON NESITEILHOCTH B YCTHBIX
Y TUCHbMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAINIO PE3YIbTATOB BHIMOIHEHHS] XUMHUYECKOTO
IKCIIEPUMEHTA (JTA0OPATOPHOTO OMBITA, TAOOPATOPHOU PAOOTHI IO UCCIICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

yYMEHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM TMO3HABATEILHOU U
HCCJIEIOBATEIHCKOM IeATEIHbHOCTH IIPU PEIICHUN BOSHUKAIOUINX MPOOJIeM Ha OCHOBE yuéTa
OOIINX MHTEPECOB U COTIIACOBAHMS MO3UIHIA (00CYKIeHHSI, 0OMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIHSI COBMECTHBIX JIEUCTBUH, OMpeIe]ICHIEe KPUTEPHUEB 110 OLIEHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSITEIILHO ONPEIEIIATH eI IeTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITEILHOCTD, BHIOMPATh
HanOosee 3¢ (HeKTUBHBIE CIIOCOOBI peIeHUs] Y4eOHBIX U TO3HABATEIBHBIX 3a/1a4,
CaMOCTOSITENIbHO COCTABIISITh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JEHCTBUI pu
BBITTOJIHEHUH 33JJaHUI C YIETOM TOJTYYESHHUST HOBBIX 3HAHHUH 00 M3y4aeMbIX 00BEKTaX —
BEIIIECTBAX U PEaKIMsIX, OLIEHUBATh COOTBETCTBUE MOTYYCHHOTO pe3yabTaTa 3asiBICHHOMN 11Ny,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmpenMeTHBIX pe3yIbTaTOB IO OCBOSHUIO 0053aTEIFHOTO COCPIKaHuS,
YCTAHOBJICHHOT'O IaHHOH (esiepaiabHOoi pabouel mporpaMMoid, BBIIEISAIOT: OCBOCHHBIE
oOyJaroluMucs HaydHble 3HaHUS, YMEHUS U CIIOCOObI IeHCTBUH, crienuduyeckue amis
peIMEeTHOM 001acTH « XUMUSY, BUIBI ASSITEILHOCTH O MOTYYEHUIO HOBOTO 3HAHUS, €TO0
UHTEPIPETALNH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K koH1y 00ydeHus B 8 kJjiacce npeMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKHIA

3JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPO/IHAsI), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAs Macca,
KOJINYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J10Ji1 XMMUYECKOTO
JJIEMEHTa B COCAMHEHUH, MOJISIPHBIA 00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATETLHOCTh, CTETICHb OKUCIICHHSI, XUMHUECKasl PeaKIus, Kiraccuurarms
PEaKIMii: Peaklny COSANHEHHSI, PEaKIINU Pa3JI0KECHHUS, PEaKIIH 3aMEIICHUS, PEaKIHH
o0OMeHa, 3K30- U 3HJOTEPMUYECKUE pPeaKIuy, TeMIoBoi 3¢ ekt peakuuu, sapo aroma,
AJICKTPOHHBIN CJIOW aTOMa, aTOMHAsI OpOUTANb, PAIUyC aTOMa, XUMHUYECKas CBS3b,



NOJIIpHAs M HETIOJIApHAsi KOBAJIEHTHAs CBs3b, NOHHAS CBSI3b, MOH, KATUOH, aHNOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUHA U IPUMEHATH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® HCHOJb30BATH XUMUYECKYIO CHMBOJIMKY JUIS COCTABJICHUS ()OPMYIT BELIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BAJIGHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTETICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, PUHAIIICAKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COSAMHEHUH 1Mo (popMynam, BUJ XUMHUUECKON CBSA3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuoauueckoro 3akona /. 1. MenaeneeBa: 1EMOHCTPUPOBATH
NOHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT UX
nosioxeHnus B [lepuoanueckoii cucreme, 3aKkOHOB COXPAaHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATH U XapaKTepHu3oBaTh TabnuuHyto popmy [lepuoanueckoit cucreMbl
XUMHYECKHX AJIEMEHTOB: pa3inyarh MOHATHS «TJlaBHas moarpynna (A-rpynmna)» u
«mobounas moarpynmna (b-rpynmna)y», mMaieie U 00JIbIIME TEPUOJIBI, COOTHOCUTH
00o03Ha4YeHus1, KOTopble UMeroTcs B Tabnuie «lleprogudeckas cucreMa XUMHUYECKUX
anemeHToB Jl. 1. MenaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi s/ipa, 001Iee YHCII0 AIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATH XUMHUECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUECKHE
peakiuu (1o YUCIy ¥ COCTaBY YYacTBYIOUIUX B PEAKIIUU BEIIECTB, [0 TEIJIOBOMY
dbdexry);

®  XapakTepu3oBaTh (OMHUCHIBATH) OOIIIE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMUHbIX
KJIACCOB, OATBEPKasi ONMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

® [IPOrHO3MPOBATh CBOICTBA BEUIECTB B 3aBUCMMOCTH OT UX KaU€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

®  BBIYNCIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIeMEHTa 1o (hopMyJsie COeTMHEHNS, MacCOBYIO JOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON pEeaKItH;

® [IPUMEHATH OCHOBHBIE ONEPALIMN MBICIUTEIbHON JAESITEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHeHHe, 0000I1IeHUe, CUCTEMATH3AIHIO, KITaCCU(DUKALIMIO, BBISBJICHUE TPUYUHHO-
-CJIEJICTBEHHBIX CBS3€H — JUIsl U3Y4YEHHS CBOMCTB BELIECTB U XMMUYECKUX PEAKIUH,
€CTECTBEHHO-HAyUHbIE METObI IO3HAHUS — HAOII0/IEHHE, U3MEPEHHE,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e  ClIeJI0BaTh MpaBUJIaM MOJIb30BAHUSA XUMUUECKOM MOCY 101 U J1aOOpaTOpHBIM
000pyI0BaHUEM, A TAK)KE MPaBUIIaM OOpAIlEHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBIIOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX ONBITOB IO MOJYUYEHUIO
U coOMpaHMIO ra3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPO/Ia), IPUTOTOBICHUIO
pacTBOPOB C ONPEIETIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOIO BEUIECTBA, NIAHUPOBATH
Y TIPOBOJIUTH XMMHUUYECKUE IKCIIEPUMEHTBI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K koH1y o0yueHus B 9 kJjiacce npeaMeTHbIe Pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

®  pacKpbIBATh CMBICI OCHOBHBIX XUMHUECKUX MOHATHI: XUMUYECKUI 2JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCICHUSI, XUMHUECKas peaKkus, XuMuyecKas
CBSI3b, TEIJIOBOH 3((eKT peakIiu, MoJIb, MOJIIPHBIH 00BEM, PacTBOP, SJIEKTPOIUTHI,



HEBJICKTPOJIUTHI, SJCKTPOTUTHUECKAS TUCCOIUAIINS, PEAKLIUd HOHHOTO OOMEHa,
KaTajan3aTop, XMMUYECKOe paBHOBECHE, 00OpaTUMbIe U He0OpaTUMbIE pEeaKlnu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKUCIIUTENb, BOCCTAHOBUTENb,
OKHCJICHHE U BOCCTAHOBJIEHHUE, aJUIOTPOIHA, aM(pOTEPHOCTh, XUMUYECKas CBA3b
(KoBaJIeHTHas1, HIOHHAs!, METAJNINYECKAs ), KpUCTAIIIMYECKas pelIéTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKOW PEeaKI1H, MPEAETbHO JOIMYCTUMAs
koHueHrpauus [I/IK Bemecrsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSTh 3TH
MIOHSITHS TIPY OMTUCAHUH BEIIECTB M UX MPEBPAIICHUIL;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBJI€HUs (DOPMYIT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OIPEAEIATh BaJICHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX IEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy coeuHEHUH 1o ¢popMyiaM, BUJ XUMUYECKON CBSA3H (KOBaJeHTHAs, HOHHAS,
METAJIJIMYECKAsl) B HEOPIraHUUECKUX COSIUHEHMSIX, 3apsii MOHA [0 XUMUYECKON
dbopmyIie, XxapakTep Cpelibl B BOJHBIX PaCTBOPaX HEOPraHUUYECKUX COCTMHEHUH, TUII
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuonnueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro NOHUMaHUe: OMKCHIBATh U XapaKTepu3oBaTh Tabauunyto ¢popmy Ilepuonnyeckoii
CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATHUS «IJIaBHas noArpymnmna (A-
rpynna)» u «nodounas noarpynmna (b-rpynmna)», maineie u 00JbIINE IEPUOADI,
COOTHOCHTH 0003HaYEHHS, KOTOPbIE HUMEIOTCS B IEPUOINIECKOH TabIuIe, C
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sAapa, o0Iee YHCIIO0 AIEKTPOHOB U PACHPEICTICHHE UX IO JIEKTPOHHBIM CII0SIM),
00BSACHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3JIEMEHTOB U UX
COEIMHEHUH B Mpejiesiax MajblX NEpUOJIOB U IIIaBHBIX MOATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIUPOBATh XMMUYECKHE dJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUIECKUE
peakuuu (1o YMCy U COCTaBY YYacTBYIOLIUX B PEAaKLUU BEUIECTB, 10 TEIJIOBOMY

3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBATH) OOIIME U CEU(PUIECKIE XUMUYECKHE CBONCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, OJITBEP:K/1asi ONMCAHNE TPUMEPAMH MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JIEKTPOJTUTUYECKON TUCCOIMALIN KUCIIOT, IIEIOYEN U COJIEH,
MOJIHBIE U COKPALEHHBIE YPaBHEHUS peaKlIMii HOHHOTO 0OMEHa, YpaBHEHHs! peaKlnid,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE NEHETUUECKOMN CBSA3H MEXAY BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKINI OCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUUYECKUX MPEBPAILICHUH B Pa3INYHBIX YCIOBUSX;

BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJTII0 XMMHYECKOT0 3JIeMEeHTa 10 (GopMyJie COETUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUECKOM peaKIuu;

coOroAaTh MpaBuiia MOJIb30BAHUS XMMHUECKOH TOCY 101 1 1ab0paTOpHBIM
00opy/0BaHUEM, a TaK)Ke IIPaBHUiia OOPAILEHUS C BEIIECTBAMHU B COOTBETCTBHHU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB TI0 TTONYUYEHUIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKIIMH, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAaB Pa3JINYHbIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MTYTEM XJIOPHI-, OpOMHUTI-, MOAU-, KapOoHaT-, pocdar-,



CWJIMKAT-, CyTb(aT-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI H3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MIPUMEHSATHh OCHOBHBIE ONEPALIMU MBICIUTEIBHON AEATEIbHOCTH — AHAJIU3 U CHUHTES,
cpaBHEHHE, 0000IIEHHE, CUCTEeMAaTH3aIMI0, BHISBICHUE TPUINHHO-CIICICTBEHHBIX
CBSI3€M — JIJISl U3YYECHUS CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIUMI, €CTECTBEHHO-
Hay4HbIE METO/IbI TTO3HAHUS — HAOIIOJCHUE, H3MEPEHHUE, MOJICTTUPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ko €CTBO Yaco
Ne HaumenoBaHue pa3jiesioB U HACCTBO I K: po e IpakTiueckue JuaexkTpoHHbIe (LU(pPOBbHIE)
/ HTPOJIbLHEI THYECKH 6
n/n TeM NPOrpaMmbl Bcero paGoThi paGoTHI o0pa3oBaTe/ibHbIE PeCYPChI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUSA U 1 0 bubnuorexa [JOK
' NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
' peaKiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosayx. Kucnopoa. [Tonsatue 6 0 1 bu6mmoreka [JOK
' 00 oxcHmax https://m.edso00.ru/7f41837c
99 Bogopon. Ilonsitue o 8 1 2 bubnuorexa [JOK
' KUCIIOTaX U COJIAX https://m.edsoo0.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJTIACCHI 11 1 2 bubmuorexa [JOK
' HEOPraHMYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30
Paszgea 3. [lepuoanueckuii 3axoH u [lepuoauyeckas cucrema xumnueckux 3jaemMenToB /. M. MengeneeBa. CtpoeHune aToMoB.
Xumnueckas cBsizb. OKMCJIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
Ilepronnueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7 bubnnoreka [JOK
' XUMHYECKHX di1eMeHToB [1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CtpoeHue



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

aTomMa

Xumudaeckas CBSI3b.

3.2 OKHCIUTEIBHO- 8 Enbmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIITUN
bubanoreka [IOK
Hroro no pasneny 15 https://m.edsc%.ru/7f418370
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
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9 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne ni/m NporpaMMEI Beero KOﬁHTpO.}IbeIe H[%aRanecmae 0BPA30BATEILHBIC
padoThI padoThI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [loBTOpEeHue u yrayOneHue 3HaHUH 5 1 bubnmnorexka HOK
' OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubnuotexa [HOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [JOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCTHKa XHMIIECKHX Bubmiorexa [IOK
2.2 anemeHTOB VIA-Tpynmnel. Cepa u eé 6 https://m.eds00.ru/7f41a636
COCTUHCHUS — :
OO0mas XxapakTepuCTUKa XUMHUECKUX
bu6nuoreka [IOK
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 )
COCTHHEHIS https://m.edsoo0.ru/7f41a636
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 Z-)J'ICMCHTO]S IVA{)rpynnLL VYraepon u 8 1 1 Eg6g7/(;:e;j1c]i)?’5/7 £413636
KPEMHHU U UX COETMHEHHUS Ps-iim. '
Hroro no pazneny 25
Paznes 3. MeTasibl M X COeINHEHUS
3.1 OO0u1me cBoiicTBa METAIIIOB 4 bubmorexa LOK

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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bu6nmmoreka [IOK

3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pa3znea 4. Xumus 1 oOKpysKamomas cpeaa

4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubmorexa LIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LIOK

p p https://m.edsoo.ru/7f41a636
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YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBenienue»

* Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronbHast kHUra yauTens.
Xumus. 8 ki1.: Metoauueckoe mmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., SmykoBa A. B. Terpanp A 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pab6or. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. I'abpuensy, O. C. Metoauueckoe nocodue k yueOHuky O. C. ['abpuenana «Xumusi». 8
knacc / O. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. I'abpuensna «Xumusi». 9
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 108.

5. Xumus : rexHosorndeckue kaptol kK yaueOHuky O. C. 'abpuensna «Xumus. 8 kiaacey :
Meroaudeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosornyeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 9 kinacey :
Meroaudeckoe mocoowue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumusi. 8 ki1.: KonTponbHbie U ipoBepouHbie padboThl Kk yueOHuky O. C. ['abpuensna
«Xumusg. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.
JTaHHbIE

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://www.chemnet.ru T"azeta «Xumus» u caiit as yautesst «51 uay Ha ypoK XUMHK
http://him.1september.ru Exunas komtekius IJOP: TpeameTHast KOJUTEKITUS « XAMHESI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumusi. Komtekiust Poccuiickoro o61eo0pa3oBateibHOTO mopTajia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii
http://www alhimik.ru Bcepoccuiickast onuMIiaia mKoJIbHUKOB 10 XUMHU
http://chem.rusolymp.ru Opranndeckast XUMHSL: SIEKTPOHHBIN YISOHHK JIJISI CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: JIEKTPOHHBINH YIeOHHK
http://www hemi.nsu.ru OTKpbITHINA KOJUTEIK: XUMHUS
http://www.chemistry.ru JlucraninoHHast OTUMITHAIA 10 XMMHH: TEICKOMMYHHUKAIIMOHHBIN
00pa3oBaTeNbHBIN MPOCKT
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