


INOACHUTEJIbBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npencrtaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLEMIUU MpPErnofaBaHusl y4eOHOro mnpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpKAHUE, IPEyCMaTpUBaeT paclpelesIeHUe ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUs, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
U3YUYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JTOTUKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOXKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaKKe TpeOOBaHUI K pe3yibTaTaM O0y4eHHUS] XUMUU
Ha YpOBHE LieJeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JeSITeTbHOCTH 00YUaIOMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIY’)KUT OCHOBOH A1 (pOopMHpOBaHUS MUPOBO33pEHUsT 00y4daloerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYECKOM, MUIEBOI 1 SKOJIOTHYECKON 6€30M1acHOCTH, TPOOIIEM 3IPaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaiu3aliii BO3MOXXHOCTEH Il caMopa3BUTHS W (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B (POPMHPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIInXcs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSIM, K TPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJIAJ B 3KOJOTHYECKOe OOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMyeckyd aJanTUPOBAaHHBIM OTpak€HUEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHHM C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 AMEKTPOIUTUUECKON TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUsI K HAYYHOMY 3HaHUIO U METOJaM I[I03HaHMs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU JESATEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MI03HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU IIPaBWl 0€30I1aCHOIO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIIeHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOIITUM MOTUBAIIUIO U PAa3BUTUE CTIOCOOHOCTEH K XUMUM;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUOB JESTEIbHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
ITOBCETHEBHOM KU3HU U TPYJIOBOH JESTEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX Ui M3YYCHHUS XMMHUA Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B KU3HM 4elOBeKa. XHMMHsS B CUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XHMHUYECKHUX HJIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Mmacca. MaccoBas 10Ji1 XUMHYECKOI0 2JIEMEHTA B COSIUHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€rol mo popMmysiam XUMHUYECKUX COCTUHECHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYyIOBaHUEM, M3yYEHHE U onucaHue (U3NYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MMPOBOJIOKH, B3aUMOJICHCTBUE MEJa C KMCIOTOMN) sABJIEHUH, HaOII0AeHNE
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (), usydenwe crmocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B Jlaboparopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsA3HEHHE BO3yXa, YCHIJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT u mpocroe BemecTtBo. HaxokaeHue Bomopoaa B INPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Mousipablii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XUMHYeCKUE CcBOWcTBa BOAbl. OcHOBaHUA. Ponb pacTBOpOB B IPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yrorue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3yrone. Homenkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kuciot. @uzndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPIraHUYECKUX COECITMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOCHHE 00pa3llOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpaau3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CtpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCU/IBI U THIPOKCH/IBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHYECKOrO JJIEMEHTa II0 €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akona u [leproguyeckoil CUCTEMBI XUMUUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu.  [Ipoueccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
ABJIAIOIUXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XMMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KJaccaM HEOPraHWYECKUX COEIMHEHUM, FeHeTHuYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTanuzaropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuze. IloHstne o XxumuueckoM paBHOBecHH. DakKTOpbI, BIMSIONIME Ha CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS MPOTEKaHUS PEAKIMii MOHHOTO OOMEeHa, TOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[ToHsTHE O THAPOIU3E COTIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
OcaJKa, BblJEJIEHUE ra3za, o0O0pa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl U MX coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
miesnoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHMUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaueCTBEHHAasl peakius Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-Tpymnmnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MonydyeHue u npumeHeHne. Coau aMMOHHUS, UX (U3NYECKUE U XUMHUECKUE CBOMCTRA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOicTBa, mosydeHue. Vcnosnb3zoBaHue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XUMuU4eckue cBoictra. Ancopouus. Kpyropopot yriiepoaa B npupoze.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00ANHOTO TOTEIICHHUS KJIMMaTa, MapHUKOBBIM 3PQeKT. YrolbHas KHCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanpHBIe TOHATHS 00 OPraHUYECKHX BEUIECTBAX KAaK O COCTUHEHHUSAX YIIIepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOJOTNYEeCKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHuss B mpupone. OOmmue mpencraBnenus o0 okcuae kpemaus (1V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOI0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XUMHUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHHUH (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEepHaoB), HaOdIoJeHUWEe Tpouecca oOOyINIMBaHUS  caxapa TOJ  JAeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa M MX COeTUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTa3a, MoJyuyeHue, coOupaHue, paclio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKATHOW TNPOMBIIIJICHHOCTH, PELICHHEe IKCIEPUMEHTANbHBIX 3a1au Mo teme «BaxHeime
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTajminueckas CBSI3b M METAJUIMYECKas KpUCTaJUIMYeCcKast
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTanb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kanust). OKCUIBI U TUAPOKCHU]IBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupozae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus M Kajblusa. BaxkHeilmme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Npupoje. Puznueckue U XMMUYECKHUE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
U3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJIb30BAaHUE BHUACOMATEPHUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, allFOMHHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHerIe MeTaJTbl U UX COSITMHEHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. [lepBas moMomip Mpu XUMHUYECKHUX OXKOrax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIIABbl METAJIJIOB, MIOJTUMEPHBIE MaTEPHAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMETKA, CIUIAaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHUHEpAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPAaBUIAMM U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh J1OCTOBEPHONW MH(OpPMALMEH O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUIICH C IMO3UIMH HPABCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHII MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa ¢ MPUPOJHON Cpeloi, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSICHEHHs HAONIOJAaeMbIX MPOIIECCOB M SBICHWH, ITO3HABATEIBHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBMiI 0€30IacCHOTO TOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOT HUECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIIECTBICHHUIO YI€OHOM IeATEeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy O0BEKTaMHU U3YUCHUs, CTPOUTH JIOTHUECKUE pacCykIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, AaHATHU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIUIO PA3INYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO WCIIOJIb30BAHUS PAa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W AHAIU3UPOBATh B Mpollecce y4eOHOW M HCCIEI0BATENbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoje jauanora W (WIM) JMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PE3YIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIIEHUH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcabHble Y4eOHbIe AelicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHNA NpuU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTEHI, TPe/IaraeéMble B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



o0y4arolMMUCST Hay4yHbIE 3HAHUS, YMEHUA M CHOCOOBI JAEHCTBHM, crenupuueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUH: aTOM, MOJIEKYJa, XMUMHUYECKUI
AJIEMEHT, POCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OJHOPOIHAS U HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAasi U MOJIEKYJISIpHas Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIDHas Macca, MaccoBas JO0JII XMMHYECKOTO JJIEMEHTAa B COCIUHEHUH,
MOJISIPHBIA  00BEM, OKCHJA, KHUCJIOTa, OCHOBAaHHWE, COJb, 3JIEKTPOOTPULATEIbHOCTD,
CTETICHb OKHUCIICHHS, XUMHYECKas peakuus, KiIacCUu(UKAUs pEeaKkUuid: peakuu
COCIMHEHUS, PEaKIMHU DPA3JIOKCHHs, PEAaKLUUU 3aMEUICHUs, peakiuu OOMeHa, HK30- H
SH/I0TEPMHUECKUE pPEeaKLUH, TEIUIOBOW 3(Q(eKT peakuuu, sApO aToMa, 3JIEKTPOHHBIH
CJIOil aToma, aToMHas opOMTanb, paAuyc aToMa, XMMHUYECKas CBs3b, MOJSApHAs HU
HENoJIsipHasi KOBAJIEHTHAs CBsI3b, HOHHAs CBSA3b, MOH, KATUOH, aHUOH, PacTBOpP, MaccoBas
JI0JIS BellecTBa (MPOICHTHAS! KOHLIEHTPAIUs1) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKMX MOHSITHMM M NPUMEHATH ITH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN;
UCTIOJIB30BaTh XWMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJIeHUS (OpPMYJT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;
ONpEEATh BaJEHTHOCTh AaTOMOB D3JEMEHTOB B OMHApHBIX COEIUHEHUSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEJUHEHMSIX, IPHUHAJIEKHOCTh BEIECTB K
ONpesieIEHHOMY  KJIacCy CO€QMHEHUH 1o ¢opMmynaM, BHUJA XUMHUYECKOW CBA3M
(KOBaJIeHTHAsi U MOHHAs) B HEOPTaHMUECKUX COCMHEHUSX;
packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepumonuyeckoil cucremMe, 3aKOHOB COXPAaHEHHMS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», manble U OonblIMe MEpUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);
XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;
MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHOW NEATEIHPHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (peaJIbHBI U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U coOupaHuio ra3000pa3HbIX BEMIECTB (BOAOpPOJAa U KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIOPAHK U APYTHE).

K kon1y o0yuyenus B 9 kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPa)xaTh
c(OPMHPOBAHHOCTh y O0YHAIOIINXCS YMEHUI:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBIH 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEePHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKHUX TMOHATUM U TPUMEHATH ITH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNeNsATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopMmyre, xapakTep Cpeasl B BOAHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3nuyaTh MOHATHUS «TJIaBHas moxarpymma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeieNieHHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MMEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIacCu(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBy Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPAK/1asl ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPAaBHEHUS peakuii HOHHOTO OOMEHa, YpaBHEHUS peaKiui,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOECHMS, BO3MOXKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUUECKON pPEaKIMH;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ cOOMpaHMIO Tra3000pa3HBIX BENIECTB (aMMHUAaKa M YIIIEKUCIIOTo Tasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCUA-UOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOMCTB BEIECTB M XMUMHMUYECKHUX DEAKIMM, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumunueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTaiinl 1 HX coeAMHEHUS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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