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HOSACHUTEJIBHAS 3AIIUCKA

[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs COCTaBIEHA Ha OCHOBE
TpeOoBaHUI K pe3yinbTrataM OcBOeHUss OCHOBHOH 00pa3zoBaTeIbHONH HPOTpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTrO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[Iporpamma 1o XumMuu Ja€T NPEJCTABICHHE O LENsAX, OOIIeH cTpaTerun OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYdYaIOIIUXCS CpEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, OIPENEIseT KOJIMUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IIOCJIEOBATEIbHOCTD
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaesseT BO3SMOKHOCTH MpeaAMeTa s
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 0Opa3oBaTelbHOMN MpOrpamMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMS.

3HaHHE XUMUU CIYKUT OCHOBOM A1 POPMHUPOBAHUS MUPOBO33PEHUS 00YYArOIIET0Cs, €ro
NPECTaBICHUN O MAaTePUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJIEM YCTOWYMBOILO pa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATFHON TPAMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIICHUSI M TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHOH  y4eOHOH  JeSTeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
MpoeCCUOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHeUU(UKONH HAaydHOTO MBINUICHHS, 3aKIaJblBa€T OCHOBBI I€JIOCTHOTO
B3IJISiJa Ha €IMHCTBO NPHUPOABI M 4YEJOBEKa, SBJISETCS OTBETCTBEHHBIM  3TalloM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0ydJaronuxcs.

JlanHble HampaBieHHUS B OOyYEHUH XUMHH O0€CIEeUMBAIOTCS CIeNU(UKON CoIepKaHUs
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS IEJarorMueckd aJalnTUPOBAaHHBIM OTPaKEHHEM
0a30BOIi HAYKN XMMHUU Ha ONPEJIEIEHHOM dTare € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHUsS OPUEHTHPOBAH HAa OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJICTBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKON XUMHH.

CtpykTypa coaepaHHs IpOrpaMMBbl 10 XUMHU C(HOpPMHpPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepiaHue CKJIQAbIBACTCS U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl MO0 MPUHIUIY MOCIEAOBATEIHLHOIO Pa3BUTUS 3HAHWW HA OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepnoanueckoro 3akoHa J[. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYeHHMsI O CTPOEHHH aTOMa U XUMHUYECKOH CBSI3H;

— MpeJCTaBIeHUH 00 AIEKTPOIUTHYECKON JUCCOIMAIIMH BELIECTB B pacTBOpaXx.

Teopetnueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHU IOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBAaTEIbHO OT OJHOTO YPOBHA K JPYyromy,




BBINOJIHASL (DYHKIMU OOBACHEHHS W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOrO IPAUMEHEHUS U MOTYYCHHs H3y4acMbIX BEILECTB.

OcBoeHue MporpamMmbl 1O XUMHUH CHOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O
XUMHUYECKON COCTaBIIOIIEH HAy4yHOW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOM IIPHPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumuu
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHur XUMHUM POUCXOAUT GOPMHUPOBAHNE 3HAHUHM OCHOB XMMUYECKOI HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX O0O0OOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX pEaKUuil, B
(GOpMHpPOBAaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMM M MX IPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpalleHus C Bel[eCTBaMU B IIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHMHM XMMHUM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— ¢opMHpOBaHNE HMHTEIUIEKTYAJIIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CamM000Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HallpaBJIEHHOCTh OOy4YeHHMsI Ha CHUCTEMaTHYecKoe INpuoOlIieHne oOydaroumxes K
CaMOCTOSTEJIBHOM  ITO3HABATEJIBHOW  JEATENBHOCTH, HAy4YHbIM  METOAAM  IIO3HAHUA,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— o0ecrieueHne YCIOBUH, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYYArOIIMMUCS OIBITa
pa3sHOOOpa3HOM JEeSATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMSA, KIIFOUEBBIX HABBIKOB (KJIIOUYEBBIX
KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JAESITEIBbHOCTH;

— ¢opmupoBaHue 001mel GyHKIMOHATBHON U €CTEeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOUIETO MUPA, UCIONb3Yys 3HAHUA U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMMH, TNPUMEHATh MX MpH peleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— ¢opMupoBaHuE y 00yJarOmUXcsd T'YMaHUCTUUYECKUX OTHOIIEHUH, MOHUMaHMs LIEHHOCTH
XUMHUYECKMX 3HAHUM Ui BBIPAOOTKM 3KOJOTHYECKH LEIecOO00pa3HOro MOBEAECHUS B OBITY U
TPYIOBON IEATEIBHOCTH B LIEIAX COXPAHEHHs CBOETO 3J0POBbA U OKPYXKAIOLIEH MPUPOAHOU
Cpensl;

— pa3BUTHE MOTHBALMU K OOYUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEM, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTH AajJbHENUIIero 00yueHus.

OO61iee yuCIO 4acoB, OTBENEHHBIX JJIS U3YUYEHHsS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacos: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA

8 KIIACC

ITepBoHavabHBIC XMMHYCCKHE TOHATHS

IIpeamer xumuu. Ponb XMMHM B KM3HM 4YelOBEKa. XUMHUS B CHUCTEME HayK. Tema u
BenlecTBa. dusnueckne CBOWCTBAa BELIECTB. ArperatHoe cocrosHue BeuliecTB. [loHsATme o
METO/IaX MO3HaHMs B XUMHH. UHCThIE BemecTBa U cMecH. CTIocOOBI pa3/iesieHus CMeCeH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKHX DJJIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BajgeHTHOCTP aTOMOB XMMHMUYECKHMX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsSIpHas
Macca. MaccoBas J0J11 XUMHUYECKOIO JJIEMEHTA B COCITUHEHUH.




KonnuectBo BemectBa. Moabs. MonspHasg macca. B3anMocCBs3b KOJIMYECTBA, Macchl U
yucia CTPYKTYPHBIX €MHHULL BelecTBa. PacuéTsl o ¢popmMynaM XMMUYECKUX COSIUHEHU.

®u3nyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanys XMMUYECKUX peakuui
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCYJOH, MpaBWiIaMu pabOThl B JabopaTopuu U NpuUEéMamu
oOpatieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHHE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NUECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIIKe, KUIIEHUE U KOHJEHCAllUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
IIPOKAJIMBAaHUE MEIHOI MPOBOJIOKH, B3aUMOJECICTBYE Mea ¢ KUCIOTOM) ABIEHUI, Ha0It0ieHuE
U OIMCaHHWE INPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/ICHCTBHE CEPHOU KUCIOTHI C XJIOpUAOM Oapusi, pazinoxenue ruapokcuna menu (I1I) mpu
HarpeBaHuu, B3auMojeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, IUCTUIUISLIMS,
xpomarorpadus, NpOBEICHHE OUYUCTKH IOBapeHHOM colM, HaOMI0JIeHHe U OIUCaHUE
pe3yabTaTOB NPOBEICHUs OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsSI MACCHI, CO3/IaHHE
MoJiesiel MOJIEKYIT (IapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTeI M HEOPraHUYECKHUX BelleCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kuciopox — 2/€eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenne kucinoposaa B mpupoje, Gpu3ndeckue 1 XUMHUIECKAE CBOMCTBA (PEaKIK TOPEHUS).
Oxcunpl. Ilpumenenue kucimopoga. CrnocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — aloTporHas MOAM(pUKALUs
KHCIIOpOJa.

TermnoBoit 3ddekr XUMUYECKOH peakiuu, TEPMOXMMHUYECKHE YpaBHEHUS, OK30- H
SHIOTEPMHUYECKHE DPEaKUUU. TOINIMBO: yroib M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIIEHUE
NapHUKOBOTO P QeKTa, pa3pyluIeHne 030HOBOTO CIIOS.

Bomopox — »naneMmeHT u IpocTtoe BewmlecTBO. HaxoxkaeHue Bogopona B NPUPOZE,
¢duznyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, ClIOCOObI oyyeHus. Kucnotsl u comu.

MossipHblif 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSIM.

®usnueckue cBoicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBIIICHHBIE PAcTBOpBLI. PacTBOpMMOCTH BelecTB B Boie. MaccoBas 10 BELIECTBA B
pacTBope. XuMHUYecKue cBoiicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoTr Boabl B MpUpoOJE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
IPUPOJIHBIX BOJ.

Knaccugukanus Heopranumueckux coeauHeHui. Oxcuabl. Knaccudukanms oKcHIOB:
coJieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIE) U HecosieoOpaszyromue. HomenknaTypa
OKCHI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcHoBanus. Knaccudukanus OCHOBaHMM: INEIOYM M HEPACTBOPHMBIE OCHOBAHMSI.
HomeHnknarypa ocHoBaHuii. Pu3nyeckue U XHMHUYECKHE CBOMCTBa OCHOBaHWM. [lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccugukamus kucnor. Homenknarypa kucnot. @usznyeckre ¥ XUMHYECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. Ilonyyenne kucior.

Comu. Homenknarypa coseil. @usndyeckue U XUMUYeckue cBoiicTBa coisiel. Ilomyuenue
coxei.

I'eneTnueckas CBA3b MEXIY KJIACCAMU HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpeJIelIeHHe COEp KaHusl KUCIOpo/ia B BO3/yXe, MOJyYeHHe, COOMpaHue,
pacro3HaBaHME€ M HM3y4€HHE CBOMCTB KHUCIOPOZa, HAOMIOJEHHE B3aWMOJEWCTBUS BEILECTB C
KHCJIOPO/IOM U YCJIOBUS BOSHMKHOBEHMsSI M TpPEKpallleHus ropeHus (mokapa), 03HaKOMJICHHE C
o0Opa3laMud OKCHJOB M ONHUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3y4eHHe CBOWCTB Bojaopojaa (ropeHue), B3aumojeictBue Bopopoaa ¢ okcuaom wmenu (II)




(BO3MOKHO MCIIOJIb30BaHKUE BUACOMATEPHAJIOB), HAOMIOIEHHE 00pa3I0B BEUIECTB KOJIUYECTBOM
1 Momb, WccaenoBaHUE OCOOCHHOCTEH PAacTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOUEH, M3ydyeHHE
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOW KHUCIOTBI, KHUCIOT C METalllaMH,
peakuMii HEWTpalau3aluH, IOJIyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BaxHenmmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpeneeBa. CtpoeHne aToM0OB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MONBITKY KJIAcCU(PUKALNN XUMHUYECKUX 2JIeMeHTOB. [oHATHE O TpyMIax cXOAHbBIX
9JIEMEHTOB (ILEJIOYHBbIE M ILEJIOYHO3EMEJIbHbIE METaUIbl, TaJOreHbl, WHEPTHBIC TIa3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit  3akoH. Ilepmoguueckas cucTeMa XMMHMYECKUX JJIEMEHTOB [l
U. MenneneeBa. KopoTtkonepuonnas u miuHHOnepuoanas ¢opmbl [leprogudeckoid cHUCTEMbI
xumuueckux anemeHtoB . WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CocraB atoMHbIX dnep. M3orombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX 3JIeMEHTOB lleprnonnyeckoil cucTemsl
. W. MenngeneeBa. XapakTepUCTHKA XHUMHYECKOIO OJJEMEHTA [0 €ro IMOJO0XKEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIaM U MepUoaam.

3nauenue llepuoanueckoro 3akoHa u [leproguueckoil CUCTEMBI XMMHUECKUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTUku. J[. . MeHnenees — y4€HbIl U IpayKJaHUH.

Xumuaeckas CBSI3b. KoBanenrnas (monsipHas u HEMNoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [Ipoliecchl OKuCIeHUs
1 BOCCTaHOBJIEHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

u3yyeHre oO0pa3lloB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMOEWCTBUE T'MIPOKCUAA
LIMHKAa C pacTBOpPaMH KHUCIOT M IIEJIOYEH, IIPOBENCHHUE OIBITOB, WIIHOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meoswcnpeomemmnie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBS3€M MPU M3YYEHUU XUMHUHU B 8 KJacce OCYHIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHH,
SBJISIFOLIUXCSI CACTEMHBIMM JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO61re ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAOMIOACHHE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®dusnka: marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI H3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3161, ComHITE.

buonorus: ¢porocunres, neixanue, ouochepa.

I'eorpadus: armocdepa, rtumpochepa, MHHEpPAIbl, TOPHBIE TOPOMABI, TOJIC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMHUYeCKas peaKkuust




Ilepuonnueckuit  3akoH. Ilepuogmueckas cucreMa XMMHMYECKUX JJIEMEHTOB [l
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB XHMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KalIbLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuoandeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABl XMMHUYECKOH CBSI3M. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAINIMYECKOM PEIIETKM M BUAA XUMHYECKOU
CBSI3U.

Knaccugukanus u HOMEHKJIATypa HEOPraHMYECKMX BEIIECTB. XHMHUYECKHE CBONCTBA
BEULIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHM, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccugukanus XUMUYECKUX PEaKUUi MO pa3iIMyHbIM MpPU3HAKAM (IO YUCIY M COCTaBY
YyYacTBYIOUIMX B peakUUH BELIECTB, MO TEMIOBOMY 3(deKTy, M0 H3MEHEHUIO CTeleHei
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO YYACTHIO KaTalu3aropa). JK30- U
SHJOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsATHE O CKOpPOCTH XMMHUYECKOH peakuuu. IloHsTHE 00 00OpaTHMMBIX U HEOOpaTHMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHnlx peakuusax. [lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLUHM, 3JIEKTPOHHBIA OallaHC OKHUCIIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CocCTaBlleHUE YPaBHEHHH OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a DJIEKTPOHHOTO OanaHca.

Teopust 37IE€KTPOIUTHYECKON AMCCOLMALMM. DJIEKTPOJIUTBHI U HEAIEKTPOauThl. KaTnoust,
QHUOHBI. MexaHM3M JAHCCOLMAllMM BEUIECTB C pPa3jIMYHbIMM BHJIAMHU XUMHUYECKOH CBS3H.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peakuuu nonHoro obmMeHa. YcioBus NPOTEKaHUS peaklUii MOHHOTO OOMEHa, IOJHBbIE U
COKpAaIlEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IPEJICTaBICHUH 00 3JIEKTPONIUTUYECKON aucconuanuu. KadecTBEHHblE pPEAaKIUM Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METaJIJIOB M HEMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJOpHaa HaTpus),
WCCJIEOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS PA3IUUYHBIX
(bakToOpoB, UCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLecca AUCCOLUALIIN
KHCJIOT, Ienodyed M coned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTepHalioB), IMpPOBEAECHUE
OTBITOB, WIIIOCTPUPYIOIIMX MPU3HAKU NMPOTEKaHMs peakiuil MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJbI), OMNbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (FOpeHHe, peakluu pas3ioKeHMs, COCAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUIl Ha HOHBIL,
pelIeHre IKCIIepUMEHTaIbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapakTepucTtuka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XYMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTalllaMu,
miesouamu).  Xuoposopopod. ConsiHas KHCIOTa, XMMHYECKHE CBOWCTBA, IOJIYYEHUE,
npuMeHeHune. [IeficTBre X10pa U XJIOPOBOJIOPOa HAa OPraHn3M YelloBeKa. BaxHenmme XJIopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

O6mas xapaktepuctuka s1aeMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue U (puU3MUECKHE CBOWMCTBA NMPOCTHIX BELIECTB —
KHUCIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KHUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYecKHue M XUMUYecKue cBoMcTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M crenuduueckue). XUMHYECKUEe pPeakluy,




JeKallue B OCHOBE MNPOMBIIIICHHOTO croco0a IOoJyuyeHHUsl CepHOi KucioTel. IlpumeHenue
cepHoit kucioTbl. Coii CepHOM KUCTIOTHI, KAUeCTBEHHAsI peakilus Ha cyiabdar-uoH. Haxoxnenne
ceppl M €€ coequHEHHH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCJMHEHUSMHU cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLIECHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoie, (HU3UYECKUue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoylyueHue u npuMmenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHCIOTA, €€ IOJydeHHE,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cneunduyeckue). Mcnonab3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYXAIolleld cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3mueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBaHue ¢ochaToB B KauyecTBe
MUHEPAIBHBIX YIOOPEHUIA.

OObmas xapaxktepuctuka 3i1eMeHToB [VA-rpynnbel. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOAU(UKALIMK, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyropopor yriepoaa B mpupose.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XMMUUECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJIy4eHHE U NpUMEHEHHEe. DKOJOTHUeCKUe MpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TII00aJBHOTO TMOTEIUICHUS KIIMMara, MapHUKOBBIH 3 dexr. YrompHas KUCIOoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue M mnpumeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHume ~ KapOOHaTOB B OBITY, MEIWIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHayanpHBIC TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COSAMHEHHSX Yriepoja
(MeTaH, 3TaH, JTWJIEH, AaleTUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX INepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHsATHE 0 OHOIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJYYEHHE U INPUMEHEHHE.
CoenuHenus kpeMmHuss B npupoje. OOmmue mpencrasieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3ll0B HEOPTaHUYECKUX BELIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-WOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBONCTBA TaJloT€HOB M MX COEJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOTEHHUJIOB),
O3HAKOMJICHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepuasoB), HaOMIOJeHHEe Tpolecca OOYIJMBaHUS — caxapa IOJX  JeicTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCIOTHI, HU3y4YeHNE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEepHOM
KHCJIOTHI, MPOBEJICHHE KaYyeCTBEHHOW peakiMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpEHHUIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdarT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeNbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHAIIOB), M3YYEHHE MOJENIECH KPUCTANIMYECKUX PEIIETOK anamasa,




rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHNe
U M3y4YCHHE CBOWCTB YTJIEKMCIIOTO ra3a, MPOBEICHHWE KAYeCTBEHHBIX PEaKUWi Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxnenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTanjibl M UX COeAUHEHUS

OO0mass xapakTepUCTUKa XUMHUYECKHX JJEMEHTOB — METa/lIOB HAa OCHOBAHHUU HX
nonoxkeHus B [lepuonnueckon cucreMe xumuueckux 3neMeHToB [[. 1. Menneneesa u crpoenus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBSI3b M METAJUIMYECKas KPHUCTAIIMYECKas
pemiéTka. DIEKTPOXUMHUYECKUN psijfi HanmpsbDKeHUH MeTaioB. Du3Mueckue U XUMHUYECKHe
cBoiicTBa MetayioB. OOmme cnocoObl MoixyyeHuss MeTauioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenoynble MeTaLIBL: MOJOKEHNE B [leproanyecKkoil CUCTEME XUMUYECKUX 3JIEMEHTOB /I,
W. MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXAeHHE B mpuponae. Ousnyeckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUN.

[[{erouHO3eMENBHBIE METAUIBl MAarHUd W Kanblui: moJoxkeHue B llepuonnueckon
cucreMe xumuueckux siemeHToB . V. MenaeneeBa, cTpoeHMe HMX aTOMOB, HaXOXICHHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajiblusd. BaxkHedmme coeauHEHUs
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: mnonoxeHnue B Ilepuonnyeckoil cuUcTeME XMMHMYECKHUX 31eMEHTOB [l
W. MenpeneeBa, CTpO€HHE aTOMa, HaxoXXJIeHHE B mpupone. Puznueckue M XUMHUYECKUE
CBOWCTBA aIOMUHHSL. AM(OTEPHBIE CBOWCTBA OKCUIA U TUAPOKCHIA ATFOMUHHSL.

Kenezo: mnonoxenne B Ilepmoanueckoil cucteme XUMUYECKUX 3iemeHToB [l
W. MenpeneeBa, CTpOE€HHE aTOMa, HaxOXXJICHHE B mpupone. Pu3HUecKMe U XUMUYECKHE
cBoiicTBa xene3a. Oxcuabl, TuApoKcU bl U conu xkenesa (1) u xenesa (II1), ux cocras, cBoiicTBa
U TIOJIy4YECHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3laMu METaJZIOB M CIJIaBOB, MX (PU3MUECKMMU CBONCTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMAaTEpHaloB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOLlecca TOPEHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO  MCIIOJIB30BaHWE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJubIUs, alIOMUHUS, IMHKA, *kene3a (II) u xenesza
(I1I), meau (II), HaOmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HATpus,
K M KaJlbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHIE€OMATEPUANIOB), UCCIIEOBaHUE aM(POTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCH/IA [IMHKA, PEHIEHUE dKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaykHelIe MeTajulbl U UX COCIUHEHUSD).

XuMus M OKpyKaoLas cpeaa

BemectBa 1 martepuainbsl B IOBCEAHEBHOM JKU3HU YelOBEKa. be3onacHoe HCIIONb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomis mpu XUMHYECKHX OXKOrax u
OTPABJICHUSIX.

XHMHYECKOE 3arpsi3HEHUE OKpY Karoleil cpeabl (MpeaenapHas 10nycTuMasi KOHIIEHTpaIus
BerecTB, ganee — [1JIK). Poxb xumun B perieHun 3K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHuasoB (CTEKIIO, CIIaBbl METAIOB, OJMMEPHBIE MATEPHATIBI).

Mesrcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€d IIPU M3YyYEHUU XMMHUHU B 9 Kilacce OCYILECTBIISIETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHH,
ABJISIOLUXCS. CACTEMHBIMU JUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.




OO01ure ecTeCTBeHHO-HAYYHbIC TIOHSTHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHHTE3, Kiaccu(uKkanusi, TEePUOJUYHOCTh, HAONIOICHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJOTHSI, MaTePHAIIBL.

®dwusmuka: Marepus, aroM, OJIJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIHJ, W30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUH 3apsj, IPOBOAHUKH, IIOJYIIPOBOJHUKH,
TMDJICKTPUKH, (OTOJIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, Tas,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKas pEMETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHUS], KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buonorus: ¢orocunres, apixanwe, Ouocdepa, 3KOocHCTEMa, MUHEPAIbHBIC YIOOpEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadus: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIE MOPOJBI, IOJIC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS IMTPOT'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3YJIbTaThl OCBOCHHS TPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHMSI
JOCTUT'aKOTCA B XO1€ 06yqu1/151 XUMHHU B CAUHCTBC y‘-IC6HOI\/JI U BOCIIUTATEIILHOU ACATCIIbHOCTHU B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B O6HICCTBC ImpaBuJIaM U HOpMaMMu NOBCIACHUA U
CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COIIMATIM3AIMN 00yYarOIIIUXCSI.

JIngHocTHBIE PE3YyIbTAaTbl OTPAXKAIOT TOTOBHOCTH 06yan01uchsl PYKOBOJACTBOBATLCA
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITA JCATEIBHOCTH Ha o€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOI'O OTHOILIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMAHMs 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW HMH(POpPMAIUCH O MEPEAOBBIX JOCTHKCHHSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YyCTpOMCTBE
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NpEaACTaBJICHHUA O COOHWAJIBHBIX HOpMax W IpaBUJIaX MECKIMYHOCTHBIX OTHOIIIEHUHA B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIONIE3HOM, y4eOHO-
WCCIICIOBATEIILCKOM, TBOPUYSCKOM M JPYTUX BHJAX JESATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOMH
COBMECTHOH NIeATEIbHOCTH NPHU BBINOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3aJa4, BBITOJIHEHUU
XUMHUYCCKUX SKCIICPUMCHTOB, CO3AaHNHN y‘~I€6HBIX IMPOCKTOB, CTPEMJICHUSA K B3aMMOIIOHUMAHHWIO
¥ B3aMMOITIOMOINM B Tpollecce 3TOM ydeOHOU AesITeNbHOCTH, TOTOBHOCTH OIICHMBATHh CBOE
MOBEACHHUEC U IIOCTYIIKU CBOHUX TOBapI/IHIeﬁ C IO3MOWH HPABCTBCHHBLIX W IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  MPEICTaBICHUS O  BEIIeCTBE M XHUMHYECKOH  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKU U COCTABJIAIOIME OCHOBY IS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTHHBI MHpa, TMPEJICTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3aHMOCBA3SIX YeJIOBEKa C MPUPOIAHON Cpeloi, O posin
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

IMMO3HAaBAaTCJIbHBIC MOTHUBEI, HAIIPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HaHUH 110 XHUMHHU,
HEOOXOoauMBbIe Il OOBSCHEHUS HAONIOIaeMbIX TMPOIECCOB U SIBICHUMN, MMO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPaTypOd, MOCTYMHBIMH TEXHHUYECKHUMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYCHHMIO W TMO3HAHHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW U HCCIICIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS OOy4YEeHHS B TalbHEHIIIEM;




4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU JU3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHWE TMOCIEACTBHA W HEMPHUITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS AJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOJCHUS
npaBwJl 0E30MaCHOCTH TPH OOpAlEeHHMH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W peallbHON
JKU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY M3YUYEeHHIO Mpodeccuil U Tpyaa pa3iIndHoOro poja, yBaKeHUE K
Tpyy U pe3yjbTaraM TPYAOBOU JESATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpodeccCuoHanbHOM NeATeNbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11e7IecO000pa3Hoe OTHOIIEHUE K MPUPOJIe KaK MCTOYHHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasza KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS MPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BElIeCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIINX 3/TOPOBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUSA, MOJy4YaeMmble MPU H3YYECHUH XUMHH, A PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEIOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPoOJieM U MyTed WX pelieHus
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpenMeTHBIX pPe3yJIbTAaTOB BBIACIAIOT 3HAUUMBbIE A7 (HOPMUPOBAHMUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMII, THIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOeE.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HaBaTEIbHbIE,
KOMMYHUKATUBHBIE, PETYISITHBHBIE), KOTOpble 00€CreunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHUIO M OCYIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTenbHbIE YHUBePCAJIbHbIE YUueOHbIE JeiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHUS UCIOJIb30BaTh NPHUEMBI JIOTHYECKOTO MBINIJICHUS TP OCBOCHUW 3HAHMUIA:
pacKpblBaTh CMBICH XHUMHYECKHUX TOHSATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMHU MOHATUSIMH), UCTIOIB30BaTh MOHATHS i1 O0OBICHEHHS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh IPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMH U3YUEHUsI, CTPOUTH JIOTUYECKUE PACCYXKIeHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSITh B MPOIECCEe MO3HAHUS MOHATHS (MPEAMETHBIE U MeTalpelIMEeTHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HWCIIONB3yeMble B XUMHHU, MPe0oOpPa3OBBHIBATH IMHPOKO
MPUMEHSIEMbIE B XHMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
XUMUYeckass (opMmylia W ypaBHEHHE XHMHYECKOW peakiuu — TPU PEIICHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ay, C Y4E€TOM OSTUX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEaKIIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B M3yUaEMBbIX MPOIECCAX U SIBJICHUSIX.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:




YMEHHUE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA IO3HAHMA, a
TakkK€ B KayecTBE OCHOBBI il (OPMUPOBAHUSA THUIIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

pPUOOpPETEHUE OMNbITa MO IUIAHUPOBAHMIO, OPraHU3ALMHU M MPOBEICHHUIO YUYEHHYECKUX
AKCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOJ0M IIPOIIECCa, CAMOCTOSTENILHO IIPOrHO3UPOBATh €TI0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM IPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padore.

PatGora ¢ undopmaumeii:

yMeHHue BbIOMPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH HH(OPMAIHIO PA3TUYHBIX BUIIOB
1 (GOpM IPECTABICHUS, TOTYYaEMYIO U3 Pa3HbIX HICTOYHUKOB (Hay4YHO-TIONYJISIpHAS TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE MPUMEHATH Pa3JIMYHbIE METO/bI U 3alIPOCHI MPU MOUCKE U 0TOOpe HH(OPMAINH U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JIJISl BBIMOTHEHHS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJcHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TpeAcTaBICHUS
uH(pOpMallMl ¥ WJUTIOCTPUPOBATH pEIIaeMble 3a/ladyl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B TMpollecce y4eOHOHW M HMCCIeIOBATEIbCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAIOIIe MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbIe JelcTBUA:

yMEHHsI 3aJlaBaTh BOINPOCHI (B XO0jA€ aAuanora U (WIu) IUCKYCCHU) IO CYILIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEUIOKEHUS OTHOCHUTEIBHO BBIOIHEHHUS
peJIOKEHHON 3a1a4H;

YMEHUS MIPECTABIATH IMOJIyYeHHBIE PE3YIIbTaThl TO3HABATEIBHOMN EATEILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yabTaTOB BBIMOIHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMbITa, JabOpaTOpHON pPaOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSl Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOHW ITO3HABATEIBHOU H
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIMX NpoOjeM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMsI MO3UIMI (00CYXJIeHUs, OOMEH MHEHHSIMH, «MO3rOBbIE
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JEHCTBHM, ONpeeseHe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHME CaMOCTOSITEJIHO ONpPEAEIATh LEIN AESITeIbHOCTH, MJIaHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BbIOMpPATh
HauOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM JEHCTBUI MpU
BBHIITOJIHEHUH 33JaHUH C yYETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMBIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTara 3asBJICHHOM LieNH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEyIaracMble B YCIIOBUH 3a/IaHHH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOEHUIO O0053aTEIbHOIO COACpKAHMUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHON pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHsS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOW 00acTH «XUMHS», BUABI JESITEILHOCTH MO TMOJYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITHSIX.




K konmy oOydeHus B 8 kjacce nmpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHWYECKUX MOHATUN: aTOM, MOJEKYJA, XUMUUECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOAHAS U HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJISIpHas
Macca, MaccoBas J0Jsl XUMHUYECKOrO 3JIEMEHTa B COCIAMHEHHM, MOJSIPHBIH OO0BEM, OKCHUJ,
KHCJIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHMS, XUMUYECKas
peakuus, KilacCU(pUKalMs peakLUui: peaklUM COEAMHEHUs, PEaKLUU pa3ioKeHUs, pPeakiuu
3aMeIIeHus], peakIui 0OMeHa, 3K30- M SHJ0TEPMUYECKHE PEaKIiuH, TeIUIOBOM 3P eKT peakuuu,
AP0 aToMa, 3JEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, paJuyc aToMa, XMMHUYeCcKas CBS3b,
NOJIIpHAasl U HENOJSIpHAs KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBas J10J1s1 BelllecTBa (IPOLIEHTHAs! KOHI[EHTpAalKs) B pacTBOPE;
WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSITUS IIPU
OIKMCaHUM BEIIECTB U UX NPEBPAIECHUN;
UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJIMKY MJISi COCTaBlIeHHs (OpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKluii;
OINpPEAEIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJAMHEHUSX, CTENEHb OKHCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NMPUHAMICKHOCTh BEIIECTB K ONpPENENEHHOMY KIIACCy
COCAMHEHUH 10 GOopMyIaM, BUJI XUMUYECKOHN CBSI3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHUIECKUX
COEZIMHEHUSX;
packpsiBaTh cMbicha [lepuonnueckoro 3akona [I. . MenaeneeBa: 1eMOHCTpUPOBATh TIOHUMAHUE
HEPUOJIMYECKON 3aBHCHMOCTH CBOMCTB XHUMHMYECKMX OJJIEMEHTOB OT MX TIIOJOXKEHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaJpo;
ONMCHIBATh U XapakTepus3oBaTh TabmuuHyro Qopmy Ileproanueckoil cucTeMbl XMMHUYECKHUX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHAs noArpymnmna (A-rpymmna)» u «rnobdodnas noarpynna (b-
TpyIIIa)y, Majble 1 0OJbIINe TIEPUO/IbI, COOTHOCUTH 0003HAYEHHS, KOTOPBIE UMEIOTCS B Ta0IHIIe
«Ilepuonnueckass cucreMa XuMu4yeckux odneMmeHToB J[. . MenzaeneeBa» ¢ 4YMCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCII0 3JICKTPOHOB U paclpe/ieieHue UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaCCU(UIIUPOBATh XMMHUYECKUE IJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE peaKluu
(10 YUCITy ¥ COCTaBY YYacTBYIOIMX B PEAKIIUU BEILECTB, MO TEMIIOBOMY dPHEKTY);
XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEILIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKJAsl  ONUCAaHME IPUMEPAMHM  MOJEKYJSPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLUM;
IIPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIDHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEAUHEHHs, MACCOBYIO JOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;
MPUMEHSTh OCHOBHBIE ONEpAIlMi MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
00o011eHne, cUCTeMaTH3allnIo, KIIAcCU(PUKAIMIO, BBISIBICHUE NMPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JJI M3y4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHil, eCTECTBEHHO-HAayYHbIE€ METOJIbI
NO3HAaHUS — HaOJIoIeHWe, W3MEpeHHe, MOJICIMPOBAaHUe, SKCIEPUMEHT (pealbHBIi U
MBICJICHHBIN);
CJIeZIOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUUECKOW MOCy10i U JabopaTOpHBIM 000pyI0BaHUEM, A
TaK)Ke NMpaBuiIaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 110 BBITOJHEHHUIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO TOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHCIOpOJa), MPUTOTOBIECHUIO PAcTBOPOB C OIpenelEHHOW MaccoBOM Joei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TMPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO
pacmo3HaBaHWIO PACTBOPOB IIEJIOYed MW KHUCJIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
denondransent, METUIOPAHXK U APYTHeE).




K koHiy oOydeHus B 9 KJjacce nmpeiMeTHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:
pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHATUN: XMMHUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AaHHUOH, IIPOCTO€  BEIIECTBO,  CIIO)KHOE  BELIECTBO,  BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMMUYECKas peakUus, XUMUYecKas CBs3b,
TEIUI0BOM 3P PEKT peakiyu, MOjb, MOJISIPHBIM 00BEM, PACTBOP, IIAEKTPOIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT MCCOIMALUS, PEAaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHUYECKOe
paBHOBecHE, OOpaTUMble U HEOOpaTHUMbIE pPEAKLMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuy, OKUCJIMUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHME, aJJIOTPOIHS,
aM(pOTEepHOCTb, XMMHUYECKasl CBA3b (KOBaJEHTHAs, MOHHAs, METANIN4YecKas), KpUCcTalJIMuecKas
pelmérka, KOppo3usi METAJUIOB, CIUIaBbl, CKOPOCTb XMMHYECKOM peaklUHH, IpeleiIbHO
nonyctumas konuentpamus [1JIK Bemectna;
WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHI M MPUMEHSATH 3TU MOHATHUS TPU
OIKMCaHUM BEIIECTB U UX NPEBPAIECHUN;
UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJIMKY MJISi COCTaBlIeHHs (OpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKluii;
ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOI0 COCTaBa, MPUHA/UIEKHOCTh BELIECTB K OMNPEAETIEHHOMY KJIAacCy COEIUHEHUH IO
dopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEJMHEHUSX, 3apsijl MOHA [0 XUMHYECKOH (opmyiie, Xapakrep cpeibl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBath cMmbici [lepuoanueckoro 3akona /[I. M. MenneneeBa M 1E€MOHCTpUPOBaTh €ro
NOHMMAaHME: OIMCBHIBaTh W XapakTepu3oBaTh TaOnuuHyro (opmy I[lepuoamueckoli cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCA B IMEPUOAMYECKON TalyuIe, C YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] si/pa, 00llee YUCIIO 3JIEKTPOHOB U pacHpeesieHue uxX
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATBH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEIMHEHHH B Ipelenax MajiblX MNepHOJ0B U IVIaBHBIX MOJATPYII C Y4ETOM CTPOECHUS HX
aTOMOB;
KJIaCCU(UIIMPOBATh XMMUUYECKUE IIEMEHThI, HEOPTaHNYECKHE BEIECTBA, XMMHUECKUE PEaKIuu
(Mo 4YMcay M COCTaBy Y4yacTBYIOUIMX B pEaKIUH BEIIECTB, MO TEIUIOBOMY H(PQexTy, Mo
M3MEHEHUIO CTENIEHEW OKHCIEHUSI XUMUYECKHUX AJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME M crHeun(pUuYecKhue XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXK/Aas ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLMX XMMUYECKUX PEaKIIHii;
COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TUCCOLMALMU KUCTIOT, IIeJIouel U coJiei, MOJHbIE U
COKpAIllEHHbIE YpAaBHEHMs peaklUil HOHHOro OOMEeHa, YpaBHEHUS PEeaKLUMH, MOATBEPHKIAIOIINX
CYIIIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX peaKLuit;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BOZMOKHOCTH IPOTEKAHUS
XUMHYECKHIX TPEBPANICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyjie COETUHEHUS, MacCOBYIO JOJIO BEUIeCTBa B PaCTBOPE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PeaKInu;
coOiroaaTh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCY/I0M M 1a00paTOpHBIM 00Opy/IOBaHUEM, a
TaKXe MpaBHjia OOpaIIeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHSIMHM I10 BBITTOJIHEHHIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BELECTB
(aMMHaKa U yTIeKUCIIOro Tra3a);
IPOBOAMTH PEAKIMM, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB Ppa3IWYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMHUI-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,




cynbdar-, TUAPOKCHUA-HUOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYCHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

MPUMEHSATh OCHOBHBIC OTIEPALIMHM MBICIUTEIBHON ACATEIHHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
000011eHIe, cUCTEeMaTU3alUIO, BBISIBICHHE NMPUYUHHO-CICACTBEHHBIX CBSI3€H — JJIS M3y4eHUs
CBOMCTB BEIIECTB M XHMHUYECKHUX pPEaKIMi, €CTECTBEHHO-HAyYHbIE METOJbI IO3HAHUS —
Ha0JI0/IeHUE, U3MEpPEHNE, MOJCIMPOBAHUE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).




TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 9 bubnuorexa [JOK

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

YeJIoBeKa

12 BerectBa 1 XuMHuecKue 15 1 0 bubmnoreka IIOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubmuoreka [JOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucmorax 3 0 1 bu6nuorexa [IOK

' Y COJISIX https://m.eds00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6anoreka LIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

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

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEIIbHBIC PEAKIINH
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso0.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
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 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 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 0 1 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 1 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/L1bl H UX COCIMHCHUHA

. bub6nmoreka [IOK
31 buue CBOHCTBA METAILIOB 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxueiime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 B B )KA3HU Y€eJIOBEKA 3 bubmorexa HOK
' CHICCTRA 1 MATCPHAITBL https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
HazBanue MmoayJist
P 3 bubnunoreka LIOK
C3CPBHOC BpeMit https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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