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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMma Mo XMMHHM Ha yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIIEHA HA OCHOBE
TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
obOpazoBanms, mpexacraBieHHbIx B DPI'OC OOO, a Ttakxke Ha OCHOBE GeaepalibHOW pabodeit
pOrpaMMbl BOCIIUTAHHSI M C y4ETOM KOHIICTILMU MperojaBaHus ydeOHOro mpeamera «XUMHS» B
oOpa3oBaTenbHbIX opranu3anmsx Poccuiickoir @eneparum.

[IporpaMma no xumun Ja€t npeAcTaBiIeHUE O 1eIAX, o0eil cTpaTeruu 00y4eHus, BOCIIUTAHUS
U pa3BUTUsA OOYyYaroIIMXCs CpEeACTBaMU Y4eOHOro mpeaMeTa, YCTaHABIMBAeT o00s3aTe’abHOe
IIPEIMETHOE COZIEpPKAHME, ITPEyCMaTPUBAET PACIIPEAEICHUE €T0 10 KjlaccaM U CTPYKTYPUPOBAHUE 110
pazgenaM M T€MaM I[POrpaMMbl IO XHMUH, OIpPEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKUA COAEPKAHUS, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh HU3YyYEHUS XUMHH C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKM Yy4eOHOTO MpoIlecca, BO3PACTHBIX
0co0eHHOCTEH 00yJaroIIUXCs, ONpPEesieT BO3MOKHOCTH MPEeaMeTa JUIsl peann3anud TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHON IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs, a Takke TpPeOOBaHHI K pe3ynbTraraM OOydYeHHUS XMMHH Ha ypOBHE LENeld H3ydyeHUus
MpeJMeTa U OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHON JIEATEIBHOCTH O0YYaIOUIerocsl M0 OCBOEHUIO
y4eOHOTO CO/IepIKaHMSL.

3HaHME XUMHUU CIYKXUT OCHOBOM Juisl ()OPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MIPEJICTABJICHU O MaTepUaIbHOM €IWHCTBE MHUpA, BAXHYIO POJb HIparoT (opMUpYyeMble XHUMHEU
MIPEJICTABJICHHUS] O B3aUMOIIPEBPAILCHUSAX SHEPTUU M 00 SBONIONMM BEUIECTB B IMPHUPOAE, O MYyTAX
pelieHus rio0aabHbIX MPoOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, YHEPreTHUECKOMH,
MUIIEBON U IKOJIOTUYECKONW O€30I1aCHOCTH, MPOOJIEM 3/1paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealM3allMd BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYphI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyyaroumuxcs,
HaBBIKOB MX CaMOCTOSATENBbHOM y4eOHOW NeATeNIbHOCTH, SKCIEPUMEHTANIBHBIX U HCCIEI0BATENbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HAKOMHT €O Clielu(UKON HaydHOTO MBIIIJIEHMS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha
€MHCTBO MPHUPOJBI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TAanoM B (JOPMUPOBAHMM €CTECTBEHHO--
Hay4YHOH IpaMOTHOCTH 00yYaroIuXcs;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHUSI K €CTECTBEHHO--HAYUYHBIM 3HAHMSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHUECKOe 00pa3oBaHHE 00y4arOIIUXCs.

JlanHble HampaBieHUsT B OOy4YeHHHM XUMHH oOOecrneunBaloTcs creuuukon coaeprkaHus
y4eOHOro NpeaMeTa, KOTOPbIM SBISETCS MeAarorMyeckd aJanTHPOBAaHHBIM OTPaKEHHEM 0a30BOM
HayKH XMMUHU Ha ONPENIENIEHHOM JTarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUS OpPUEHTHPOBAH Ha OCBOCHHE
0Oy4arolMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATHM XWMHUHU, OCHOB HEOPraHUYECKON XHMUU U
HEKOTOPBIX OTJIETbHBIX 3HAUUMBIX OHSITHI OPraHMYE€CKON XUMHUU.

CtpykTypa conepkaHus IporpaMmbl 0 XUMUH c(hopMUpOBaHA Ha OCHOBE CUCTEMHOTI'0O MOAX0/1a
Kk e€ um3yueHuto. CopaepkaHME CKIAJbIBA€TCSI U3 CHCTEMbl MOHATHM O XHMHUYECKOM DJIEMEHTE U
BEIIECTBE M CUCTEMBbI MOHATUH 0 XUMUYecKoi peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl
[0 NPUHLIMIY TMOCJIEI0BAaTEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE TEOPETUYECKUX IPEACTaBICHUI
Pa3HOT0 YpPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;



— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHMsI O CTPOEHUM aTOMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS PAacCMATPUBAIOTCS HA OCHOBE OJMIMPUYECKH IMOJYYEHHBIX U
OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOTO YPOBHSA K JIPYrOMY, BBIIOJHSS
¢byHKIMKN OOBSCHEHHS W TPOTHO3HPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPaKTHYECKOTO
IIPUMEHEHHUS U TIOJyYEHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHHe MPOrpaMMBbl MO0 XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTaBJISIONICH HAyYHOM KapTHHBI MUpPA B JIOTUKE €€ CUCTEMHOU MPUPO/Ibl, IEHHOCTHOT'O OTHOILICHUS
K Hay4yHOMY 3HaHHUIO U METOJAAM I03HaHUS B Hayke. M3yueHne XMMHUM MPOUCXOJUT € IPUBJICUEHUEM
3HaHUI U3 paHee U3yUYeHHBIX YUeOHBIX MpeaMeToB: «OKpyxaromuil Mupy», «buonorus. 5-7 kiacce» u
«®Dusuka. 7 Kjmaccy.

[Ipy u3ydyeHHH XUMHUH NPOUCXOIUT (OPMUPOBAHHE 3HAHUN OCHOB XHMMHUYECKOW HAyKH Kak
00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON JEATEIbHOCTH YEJOBEKa W KaK OIHOTO M3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHL. 3ajauya ydeOHOro mpeaMera COCTOUT B (POPMHUPOBAHUHM CHCTEMBI
XUMHUYECKUX 3HAHUM — BaKHEUIMX (HaKTOB, MOHITHUIM, 3aKOHOB U TEOPETUYECKHUX TMOJOKEHUI,
JOCTYIHBIX 00OOIIECHHI MUPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAyKH, B MPHOOIICHUN K HAYYHBIM
METOJIaM ITO3HAHUs MPU U3YYCHUU BEIISCTB U XUMHUYCCKUX pEaKIuid, B OPMUPOBAHUU U PA3BUTHU
MO3HABATEIBHBIX YMEHHH U MX IPUMEHEHNH B YI€OHO-TI03HABATEILHON U Y4eOHO-UCCIIEI0BATEIbCKON
JesITeIbHOCTH, OCBOCHUHU MIPABHII O€30MaCHOT0 OOpaIleH s C BELIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipy wu3ydyeHMHM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS Ba)KHOE 3HAUYCHUE
npuoOpenn Takue e, Kak:

— (opMupoBaHUE HWHTEUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM00Opa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSATEIHHOMY MPHUHITHIO PEIICHUN, CIIOCOOHOM agamTUpOBAaThCs K OBICTPO
MEHSIFOLIUMCS YCIIOBUSIM JKM3HU;

— HampaBJICHHOCTb OOy4YyeHUS Ha CHCTEMaTHYeCcKoe MpHOOIIeHHEe o00ydJarommxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOW N€ATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMUPYIOLUIUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOy4yarolMMHUCS — OIBbITa
pa3HOOOpa3HOW NeATENbHOCTH, IO3HAHMSI M CaMOIIO3HAHHWSA, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE Ui Pa3IMUHbIX BUJOB JI€ATEIbHOCTH;

— (¢opMupoBaHue 001Iel HYHKIIMOHATFHOU U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBSACHATh W OLIGHWBATh SIBICHUS OKPYKAIOIIErOo MHpA, HUCHONB3YyS 3HAHUS U OIBIT,
MOJTyYEHHBIE TTPH U3YYCHUU XUMUU, IPUMEHSATHh UX TP PEIICHUH MPOOJIeM B MOBCETHEBHOM KU3HU U
TPYZIOBOM AESATEINBHOCTH;

— (dopmupoBaHre y OO0y4arOMMXCSd TYMAHUCTUYECKUX OTHOIICHUW, MOHUMAHHS I[EHHOCTH
XUMHAYECKUX 3HAHUH JUISl BBIPAOOTKH SKOJIOTUYECKH 11€JIeCO00pa3HOro MoBeIeHHs B ObITY M TPYJOBOM
NEeSITeIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 37I0POBbS M OKPYKaIOUIe MpUPOIHOM Cpeibl;

— pa3BUTHE MOTHUBALIMU K OOYyUEHUIO, CIOCOOHOCTEN K CAaMOKOHTPOJII0O M CAMOBOCIHUTAHUIO Ha
OCHOBE YCBOCHMs OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduiis u
HAMpPaBIEHHOCTH JAIbHEHIIIETO 00YUCHHSI.

OOmiee 4McIO YacoB, OTBEACHHBIX JUISI M3YyUYEHUS XHMHHM Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBanmsi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB
(2 gaca B HezemIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yIbTAThl OCBOEHUS TPOrPaMMbl OCHOBHOT'O 00111ero 00pa30BaHuUs JOCTUTAIOTCS
B X0J/i¢ 00yYeHHs] XMMUU B €IWHCTBE yY4eOHOW M BOCIHUTATEIBHOH JEATEIbHOCTH B COOTBETCTBUH C
TPAJUIIMOHHBIMA POCCUHCKUMH COIMOKYJIBTYPHBIMH W JyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH,
NPUHATHIMU B OOILIECTBE IMpaBWJIaMU M HOPMaMu TIOBEAEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIUXCS.

JIMYHOCTHBIE PE3yIbTATHI OTPAXKAIOT TOTOBHOCTH O0YYAIOIINXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIM M pacIIMpEeHHE OIbITa JEATEIILHOCTH Ha €€ OCHOBE, B TOM
YuClie B YaCTH:

1) naTpHOTHYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY W HAyYHOMY
HACJIE/INI0, TIOHMMAHUS 3HAYEHUS XHWMHUYECKOM HAyKH B OIKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJeTh JOCTOBEpHOW HHQOpMAIME O NEepeNoBBIX AOCTIXKEHUAX U OTKPBITHSIX
MHPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
o011ecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJICTAaBICHUS] O COLMANbHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJIJIEKTUBE, KOMMYHHKATHUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPYECKOW W JAPYrHMX BHIAX JEATENbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOHM JESTEIbHOCTH NPU BBINOJHEHWH YYEOHBIX, IO3HABATENBHBIX 3a7ad,
BBIMOJIHEHUM XHMHYECKUX OKCIIEPHUMEHTOB, CO3JAaHUU Y4YEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMONOHMMAHUIO W B3aUMOIIOMOLIM B Tpoliecce 3TOW Yy4eOHOM MAeATeNbHOCTH, T'OTOBHOCTH
OLIEHUBATh CBOE TOBEJCHUE W TOCTYIKH CBOMX TOBAPHUINEH C TMO3WIIUM HPAaBCTBEHHBIX M IPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCJIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XMMMUYECKOW pEaKlUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKd W COCTABISIONINE OCHOBY /Ui MOHWMAaHHS CYITHOCTH
HAyYHOH KapTHHBI MHpa, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS TPHUPOJIBL,
B3aMMOCBSI35IX YeJIOBEKa C MPUPOAHOM CpeIoi, O pOJIM XUMUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAaNpaBlieHHbIE Ha TMOJYYeHHE HOBBIX 3HAaHUM 10 XUMUH,
HEOOXOAMMBIE Ui OOBSICHEHUS HAONIONAeMBIX IPOIECCOB W SIBIICHHH, MO3HABATEIBHOM,
WHPOPMAIIMOHHON M YUTATENbCKOM KYJIBTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSITEJIBHON pabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEpaTypod, MAOCTYMHBIMH TEXHHUUYECKUMH CpEeACTBaMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHI0O M TIO3HAHMIO, JIIOO03HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUIO, TMPOCKTHONW M HCCIEIOBATEIBLCKOM JEATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH XKM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 )KU3HHU, OCO3HAHHUE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
aJIKOTOJI, HApPKOTUKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJCHHMsS TpaBuil O€30MacHOCTH TpH
00palIeHnu ¢ XUMUYECKIMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOro BOCIIMTAHUS



MHTEpEC K MPaKTUUECKOMY U3Y4EHHUIO Tpodeccuii U Tpyaa pa3IuyHOIo poja, yBaXKeHUe K Tpy1y
U pe3yibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YMCJIE HA OCHOBE IPUMEHEHUS NPEAMETHBIX 3HAHUI
[0 XMMHHU, OCO3HAHHBIA BHIOOpP MHAWBUIAYAILHOW TPAEKTOPUH MPOJODKEHUS 00pa3oBaHMs C yUETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HHTEPECOB M HOTPEeOHOCTEH,
YCIEIHOM Mpo(ecCHOHAIBHOW JEsITeIbHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh
a/lalTUPOBATHCS B IPO(ECCHOHATIBHOM Cpeie;

6) 9KO0JIOrNYECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKU 11€JIeCO00pa3HOe OTHOLICHHE K IMPHUPOJE KAaK HCTOYHHUKY >XU3HU Ha 3emie,
OCHOBE €€ CYILEeCTBOBAHHUSA, MOHMMAHUE LIEHHOCTH 310poBOro M Oe3omacHoro oOpas3a >XU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PU3MUECKOMY M MCHUXHUYECKOMY 370POBBIO, OCO3HAHUE
LICHHOCTH COOJIOJICHUsI NpaBUi OE30IIaCHOTO MOBEAEHHs MpU paboTe C BELIECTBAMHU, a TAaKKE B
CUTyalUsIX, YTPOXKAIOIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPUMEHSTh 3HAHMA, MOJyyaeMble IPU HM3YYEHUU XMMUH, JJs PEUIeHus 3azad,
CBA3AHHBIX C OKPYKAOIIEW MPUPOJHON CPENOM, I MOBBIIIEHUS YPOBHS YKOJIOTMYECKON KYIBTYpHI,
OCO3HaHHUs TJI00aJIbHOIO XapaKTepa IKOJIOTMYECKUX MpOOJIEM U IMyTeH HX pelIeHus MOCPENCTBOM
METOJI0OB XMMHH, KOJIOIMYECKOIO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBAaTbCSA UM B I03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHOW ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMmeTampeAMETHBIX PE3YJIbTATOB BBIICISAIOT 3HAUYMMble Uig  (OPMHUPOBAHUS
MHPOBO33pEHUsI OOIIEHAYyYHbIE TOHATUSA (3aKOH, TEOpHs, MPUHIMII, TUNOTe3a, (aKT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT M JPYroe.), KOTOpbI€ HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YCOHBIX
mpeaMeTax U TMO3BOJSIIOT HAa OCHOBE 3HAHUM W3 3THX MPEAMETOB (POPMHpPOBATH MPEICTABICHHE O
L[EJIOCTHOM Hay4yHOM KapTHMHE MHpa, W YHUBEpCalbHbIe Y4eOHBIE IeHCTBUS (TIO3HABATENbHBIE,
KOMMYHHMKATHBHBIEC, PpEryJISITUBHBIE), KOTOpble oOecneuynBaroT (opMHpOBaHHME TOTOBHOCTU K
CaMOCTOSATEIIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM eI TeIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeCTBUS

ba3oBble JJjornueckue geMcTBUA:

YMGHI/ISI HUCITIOJIB30BATh HpI/IéMI)I JIOTUYECCKOT'O MBIINUJICHUSA HpI/I OCBOCHHUH 3HaHHfII paCKpBIBaTB
CMBICJI XUMHNYCCKHUX HOHSITI/Iﬁ (BBII[CJ'[?[TB nx xapaKTepHme HpI/I3HaKI/I, yCTaHaBHI/IBaTI) B3aMOCBS3b C
JIPYTUMU TIOHATHSMH), UCTONIB30BaTh MOHATHS i OOBSICHEHHS] OTIAENbHBIX (DAaKTOB W SIBICHHIA,
BBHIOMpATh OCHOBAHMSI W KPUTEPUH JUIS KIACCH(PUKAIUU XUMHUYECKHX BEIIECTB M XUMHYECKHX
peaKuHﬁ, yCTaHaBHI/IBaTI) HpI/I‘-II/IHHO-CJ'IeI[CTBeHHBIG CBs3H MG)K)Iy O6”I>€KTaMI/I 1/13yqu1/151, CTpOI/ITI)
JIOTUYCCKUC paccynqleHm{ (I/IHJIyKTI/IBHI)Ie, JIGJIYKTI/IBHI)IG, 10 aHaJ'IOFI/II/I), acjatTb BBIBOOBI U
3aKIIIOUCHUS

YyMEHUE MPUMEHATh B IMPOILIECCe MO3HAHUA MOHATHUS (MPEIMETHBIE W METANpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOJIb3yeMble B XHWMHH, NpeoOpa3oBbIBaTh MIMPOKO
HpI/IMeHSIeMI)Ie B XUMHUU MOIACIIBHBIC HpeJICTaBJ'IeHI/ISI — XI/IMI/I‘—IGCKI/Iﬁ 3HaAK (CI/IMBOJ'I SHCMCHTa),
XuMuueckas (popMmyra U ypaBHEHHE XMMHUYECKON peakliy — MpU PelIeHUH y4eOHO-T03HABATEIbHBIX
3a7a4, C Y4ETOM 3THUX MOJECIBbHBIX MPEACTABICHUM BBISBIATH U XapaKTEPHU30BATh CYILIECTBEHHBIE
HpI/ISHaKI/I H3y‘IaeMLIX O6’beKTOB — XUMHUYCCKHUX BCUICCTB U XUMHNYCCKUX peaKHHﬁ, BBIABJIIATH O6HH/I€
SaKOHOMepHOCTI/I, HpI/I‘-H/IHHO-CJ'Ie)ICTBeHHBIe CBA3HU U HpOTI/IBope‘-II/ISI B HSyHaCMBIX npoueccax nu
SIBJICHUSX.

ba3oBble uccjaeaoBaTebCkue AecTBUSA.



YMEHHUE UCIOJIb30BaTh MTOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KayecTBE OCHOBBI ISl ()OPMUPOBAHMS TUIOTE3bl IO MPOBEPKE INPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUM;

MpUOOpETEeHUE OIbITa [0 IUIAHUPOBAHUIO, OpPraHM3alMM M IPOBEJICHUI0 YUYEHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOI0JIaTh 32 XOJOM IIPOIECcCca, CaMOCTOSITENIbHO IMPOTHO3UPOBATH €ro
pe3yabTar, (opMyaHpoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJbTaTaM IPOBEAEHHOTO OIIbITA,
WCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIIaHHOM padoTe.

Pa6ora ¢ nundopmanmeii:

yMeHHE BbIOMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh MHGOPMALIMIO PA3IUYHBIX BUIOB U
¢dbopM TmpencTaBieHHs, MOMyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJApHas JHUTEparypa
XHUMHAYECKOTO COJEpXKaHMSA, CIPaBOYHBIE MOcoOus, pecypchl MHTepHETa), KPUTUYECKH OICHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPHUMEHSATh Pa3lIMYHble METOJbI M 3allpoChl MPH IMOHCKE M 0TOOpe MHGbOpMalUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMMBIX JUIS BBITIOJIHEHHUS y4eOHBIX M TIO3HABATENbHBIX 3a/1ad
OTpEeNeIEHHOTO THIA, TNPUOOPETEHHE OIbITa B OO0JACTH WCIOJNB30BaHUS HMH(OPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJAJCHHUE KYyJbTYpOM AaKTUBHOIO MCIOJBb30BAaHUS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (JOpMY MpeAcTaBieHUsT HH(GOpMaILIUU
U WUTIOCTPUPOBATh peIIaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMamMu, ApyruMu (hopmamu
rpa@uKu U UX KOMOMHAIUSIMU;

YMEHHME UCIOJIb30BaTh M AaHAIM3UPOBATh B IIpoliecce Y4eOHOM U HCCIeA0BaTEIbCKOM
JEeSTeNbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SCTBa M TPAaHCIIOpTa Ha
COCTOSIHHE OKPYKAOLIEH IPUPOAHON CPEABI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHS 3a7iaBaTh BONPOCHI (B XOJ€ Auanora M (MiaM) JUCKYCCHH) MO CYIIECTBY OOCYyKAaeMoil
TeMbl, JOPMYJIHPOBATH CBOU MPEATI0KEHNUS OTHOCUTENIBHO BHIMOJIHEHU MPeI0KEHHON 3a1auu;

YMEHUsSI MPEJACTABIATh IOJIYYEHHBIE PE3yJIbTATHl ITO3HABATEIIBHONW JIEATEIBHOCTH B YCTHBIX H
IMACBMEHHBIX TEKCTaxX; JeJIaTh MPE3CHTAIUI0 PE3YyJIbTaTOB BBIIOJIHEHUS XUMHUYECKOTO HKCIIEPUMEHTA
(;mabopaTopHOro omeita, Ja00paTOpHON padOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4e€OHOTO
IIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM I103HaBaTEIbHOW U
HCCIIEIOBATENbCKON JIEATENbHOCTH MPH PEIICHUH BO3HUKAIOIIUX MpoOJieM Ha OCHOBE Y4€Ta OOLIMX
UHTEPECOB M COIJIACOBaHUS MO3ULMI (0OCYXJIeHHs, OOMEH MHEHHMSIMHU, «MO3TOBBIE IITYPMBI,
KOOpJAWHAILMSI COBMECTHBIX JIEHCTBUM, ONpPENEICHUE KPUTEPUEB IO OLCHKE KA4eCTBA BBIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

YMEHHE CaMOCTOSITEJIBHO ONPEAENATh LENN JEATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BHIOMpPATh Hamboee
s dexTuBHBIE CITOCOOBI pelieHus y4eOHbIX U MO3HABATEIbHBIX 3a7a4, CAMOCTOSITEIHFHO COCTaBIISAThH
WM KOPPEKTHPOBATh MPEUIOKEHHBIA aJITOPUTM JEUCTBUM IpPU BBINOJIHEHUU 33aHUN C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUsiX, OICHUBATh
COOTBETCTBHUE IOJIyUEHHOI'O PE3yJbTaTa 3asBJICHHOM LIENHM, YMEHHUE HCIIOJIB30BAaTh U AHAJIU3UPOBATH
KOHTEKCTBI, ITPEAJIaracMble€ B YCIOBUY 33IaHHUMN.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX PE3yNbTATOB IO OCBOSHHUIO 00S3aTENBHOTO  COACPIKAHWS,
YCTAaHOBJICHHOTO  JaHHOW  (emepasibHOM  pabodeid  MPOrpaMMOM,  BBIIEISIOT:  OCBOCHHBIC



0o0Oy4arolMMUCS HayuyHble 3HAHUSA, YMEHHUS U CIOCOOBI ACUCTBUM, criennduyeckue sl mpeaMeTHON
obnmactu «XUMHUS», BUIBI JACATCIBLHOCTH IO IOJYYCHHUIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETalluy,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CUTYAI[HsX.

K koHiy 00y4yenus B 8 kiacce nmpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXkaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

pPacKpbIBaTb CMBICII OCHOBHBIX XMMHMYECKHX IIOHATHH: AaTOM, MOJIEKYJd, XMUMHYECKHU
AJIEMEHT, IPOCTOE BELIECTBO, CII0KHOE BELIECTBO, CMECHh (OJHOPOAHAs U HEOAHOPOIHAs),
BAJICHTHOCTb, OTHOCUTENIbHAsI aTOMHasi U MOJIEKYJIIpHAs Macca, KOJIWYECTBO BELIECTBA,
MOJIb, MOJIIPHAsi Macca, MaccoBasi A0JsI XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN
00BEM, OKCHUJ, KHCIIOTA, OCHOBaHME, COJIb, IEKTPOOTPHULIATEIILHOCTD, CTEIIEHb OKUCIIEHUS,
XUMHAYECKass peaKlus, KIaCCU(PHUKAIMS pEaKIUid: peaklud COSAMHEHUS, pEaKIHuu
pa3oKeHUs, peaklUy 3aMEUICHUs, PeaKMi OOMEHa, 9K30- M DHIOTEPMUYECKHUE PEaKIuH,
Te1oBor 3¢ (eKT peakuuu, SAPO aToMa, AIEKTPOHHBIM CIIOM aroma, aTOMHas opOUTalb,
pagMyc aToMa, XMMHUYECKas CBsA3b, IOJSAPHAs M HEMOJSAPHAs KOBAJICHTHAs CBSA3b, MOHHAs
CBSI3b, HOH, KATUOH, aHHOH, PacTBOP, MaccoBas J10Jis1 BelleCTBa (MPOLIEHTHAs KOHLIEHTPALIKs)
B PacTBODE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHATH 3TH NOHATUSA
IIPY OIIMCAHUM BELECTB U UX IPEBPAIICHUN;

MCTOJIh30BATh XUMHUUECKYI0O CUMBOJIMKY JUIS COCTaBJICHUS (POpPMyJ BEIIECTB U ypaBHEHUI
XMMHYECKUX PEAKIIUI;

ONpEAEATh BAJEHTHOCTh AaTOMOB JJEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHCJICHHS D3JIEMEHTOB B OWHApHBIX COCIMHEHHAX, TNPUHAUIKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJIACCY CO€AMHEHUH 10 GopMynaM, B XUMHUECKON CBA3U (KOBaJICHTHAs U
MOHHAas1) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cmbica [lepuonmyeckoro 3akona JI. WM. MeHnzaeneeBa: AeMOHCTpUpPOBAThH
MMOHUMaHUE MEPUOJNYECKONM 3aBUCHMOCTH CBOICTB XHMHUYECKHMX JJIEMEHTOB OT HX
nosioxkeHus B Ilepuoanueckoil cucreme, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOTapo;

OINMCHIBATh U XapakTepu3oBaTh Ta0auuHyto ¢opmy Ileproanueckoit cucTeMbl XMMHUYECKUX
3JIEMEHTOB: Pa3JINYaTh MOHATHUS «IJIaBHAas MoArpymnmna (A-rpynna)» u «mobo4Has Mmoarpymnmia
(b-rpynmna)», manele u G0iblLINE MEPUOABI, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE UMEIOTCS B
tabiuue «llepuoguueckass cucrtema xumudeckux osnemeHtoB JI. M. MengeneeBa» ¢
YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi]
A1pa, 00IIee YUCIIO HIEKTPOHOB U PACIIPECIICHUE UX MO AIEKTPOHHBIM CIIOSIM);
KJIaCCU(UIUPOBATh XUMHYECKHE DSJIEMEHTBI, HEOPraHWYeCKHe BEIECTBa, XHMHUECKHE
peakiuu (1o YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3D (DeKTY);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKas OMNMCAHME IPUMEPAMU MOJIEKYJSPHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUIL;

[IPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT HX KaueCTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKaHUSI XUMUYECKUX MTPEBPALICHUH B Pa3IMUHbIX YCIOBUSX;

BBIUYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHUsI, MaCCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
MIPOBOAUTH PACUETHI [0 YPAaBHEHHIO XUMUYECKOM peaKkIuy;



MIPUMEHATh OCHOBHBIE OIEpPALUU MBICIUTEIBHON JEATEIbHOCTH — aHalu3 M CHUHTE3,
cpaBHEeHHE, 0000IIeHHe, CHCTeMaTU3allll0, KIacCU(UKAIMIO, BBIABICHUE MPUUYUHHO-
-CJIICJICTBEHHBIX CBSI3€d — I M3Y4YEHUsS CBOWCTB BEIIECTB M XUMHUYECKUX PEaKLUU,
€CTECTBCHHO-HAYYHBIE METOJbI TO3HAHUS — HAOIIOJEHUE, HM3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

ClIeIOBaTh  MpaBWJIAM  I[IOJIb30BAHHMS ~ XUMHUYECKOW  TOCYIOH W J1abopaTOpHBIM
o0opynoBaHuEM, a TakKe MpaBuUiaM oOOpalleHHUs C BELIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBIIOJHEHUIO J1a00paTOPHBIX XMMHUYECKUX OMBITOB MO MOJIYYECHUIO U
COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA U KHCIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C
ONpeACIEHHON MACcCOBOM J0JIEM pPACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U IPOBOAUTH
XUMHUYECKHUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C IIOMOUIbIO
WHJIUKATOPOB (J1Iakmyc, (heHoadTaIeuH, METUIIOPAHK U IpyTUe).

K kon1y o0y4enus B 9 kjacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

pacKpbiBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATUH: XUMHYECKHH 3JEMEHT, aroM,
MOJIEKYJIa, MOH, KaTHOH, aHHWOH, INPOCTOE BELIECTBO, CJIOKHOE BEIECTBO, BAJIECHTHOCT,
31EKTPOOTPULATENIBHOCTb, CTEIIEHb OKUCJICHHS, XUMHUYECKasi peaklusi, XUMUYECKasi CBS3b,
TEIUIOBOM  A(PQeKT peakuuud, MOJb, MOJSPHBIM 00BEM, pacTBOp, OJIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOJIUTHYECKass  AUCCOIMAIUS, PEaKIHd HOHHOTO  OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBeEcHE, OOpaTuMble U  HeoOpaTHUMble  PpEaKlUH,
OKHCJIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMM, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM()OTEpPHOCTh, XUMUYECKasl CBsA3b (KOBAJICHTHAs, WOHHAs,
METaJlJINYecKasi), KpHUCTAJUIMUECKas peuerka, KOppo3us METAJUIOB, CIUIaBbl, CKOPOCTb
XUMHYECKOHN peaknu, npeneapHo gonyctumas konuenrpanus [1/IK Bemecrsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NIPUMEHATH 3TH NOHSATUS
IIPY ONMCAHUM BEILECTB U UX MPEBPAIICHUN;

HCIO0JIb30BaTh XMMHMUYECKYI0 CUMBOJIMKY ISl COCTaBJIEHMsI (POpPMyJ BELIECTB M YpaBHEHMI
XUMHUYECKUX PEAKIUH;

OTIpE/IEIIATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XMMHMUYECKHUX SJIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIACCy COEAMHEHHUH 110
dopmynaM, BHJ XHMHYECKOH CBs3M (KOBaJeHTHas, MOHHAs, MeTaJUIMYecKas) B
HEOpPraHMYECKUX COEAMHEHHUAX, 3apsA] MOHA M0 XUMHUYECKOW (opMylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COEJAMHEHUM, THUN KPUCTAIIMYECKOH pEIIETKU
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [lepronnueckoro 3akona JI. M. MengeneeBa U 1€MOHCTPUPOBATH €T0
MOHMMAaHME: OMHUCHIBATh M XapaKTepu30BaTh TabmuuHyo ¢opmy [leproanyeckoil cucTeMsl
XUMUYECKUX OJJIEMEHTOB: pa3linyaTh TMOHATUSA «TJaBHas mnoarpynna (A-rpynma)» u
«mmobounass moarpynmna (b-rpynma)», wanbie u  OOJBIIME TEPHOIBI, COOTHOCHTH
0003HAaUYEHUsI, KOTOpblE HMEIOTCI B IMEPUOAWYECKOM  TabnMie, C  4YHUCIOBBIMHU
XapaKTEepUCTUKAMU CTPOCHHS aTOMOB XMMUYECKHX AJIEMEHTOB (COCTaB M 3aps sjapa, oouiee
YHUCIO DJEKTPOHOB M paclpelesieHHe UX IO AJIEKTPOHHBIM CJI0AM), OOBICHATH OO0IIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Ipejaenax MaibIX
MEPHOJIOB U TJIABHBIX MOJTPYIII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

KJIacCCU(UIUPOBATh XUMHYECKHE D3JIEMEHTBl, HEOpPraHWYeCKHe BEIECTBA, XHMHUYECKHE
peakuuu (1o YUCIy U COCTaBy y4acTBYIOIIMX B PEAKIMU BEILECTB, MO TEINIOBOMY 3 (deKTy,
10 U3MEHEHMIO CTETIEHEN OKHUCIIEHUSI XUMUUYECKUX JIEMEHTOB);



XapaKTepu30BaTh (ONMUCHIBATh) OOIIME U CHEHU(PHUECKIE XMMUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BCILECTB, IOATBEPKJasi OINHCAHUE IPUMEpPaMH MOJEKYJIIPHBIX U HOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIUMX XUMUYECKUX PEAKIINA;

COCTaBJIATh YPAaBHEHHs DJIEKTPOJUTHUYECKONM IUCCOLMALNU KHUCIIOT, ILEJIOYEH W COJICH,
MOJIHBIE M COKpAIIEHHbIE YpaBHEHHs pEakIUii MOHHOTO OOMEHa, YpPaBHEHHUS DPEaKLUH,
MIOATBEPKJAIOIINUX CYLIECTBOBAHUE I'€HETUYECKOM CBSI3M MEXAY BELIECTBAMH DPa3IU4HBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIIMTEJIBHO-BOCCTAHOBUTEIBHBIX  pPEAaKUUN  IOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajlaHCca ATUX peaKkLuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO JOJIIO
XMUMHYECKOI0 3JIEMEHTa M0 (OopMyJie COEIUHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PAcTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN PEaKIINH;

co0uro1aTh MpaBUiia MOJb30BaHUS XMMHUYECKON MOCYI0M U J1aOOPaTOPHBIM 000PYIOBaHUEM,
a TaKKe IpaBWwia OOpalleHHs C BELIECTBAMH B COOTBETCTBHUM C MHCTPYKLUHSIMU I10
BBIIIOJTHEHUIO JTA0OPATOPHBIX XMMHMUYECKHUX ONBITOB 110 TMOJYYEHHIO U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

IIPOBOJUTH PEAKIMM, IOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB pPAa3jIUMYHBIX BELIECTB:
pacro3HaBaTh OINBITHBIM IMYTEM XJIOpUI-, OpoMuUA-, HOAUJ-, KapOoHaT-, ¢ocdaT-, CUIUKaT-,
cynbdar-, THUAPOKCUA-UOHBI, KATHOHBl AaMMOHHUS W HMOHBl H3YYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPAaX HEOPIAHUYECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE OIEPAllMM MBICIIMUTEIIBHON JI€ATEIIBHOCTH — aHAJIW3 W CHHTE3,
CpaBHEHHUE, 0000IIeHNEe, CUCTEMATH3alUIO, BBIBICHUE MPUUYMHHO-CIEACTBEHHBIX CBS3EH —
JUIsL U3YYEHUSI CBOWCTB BELIECTB U XMMMUYECKUX PEAKIUH, €CTECTBEHHO-HAy4YHbIE METOIBI
NO3HAHUs — HaOJIOJeHHe, H3MEepeHHe, MOJEIMPOBaHUE, HKCIEPUMEHT (peanbHbli u
MBICJICHHBIN ).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUHU B )KM3HU YelIOBeKa. XUMUS B CUCTEME HayK. Tena u BellecTsa.
du3nyeckue CBOICTBa BelIECTB. ArperaTHoe COCTOsiHME BellecTB. [loHsATHE 0 MeTonax MO3HaHUS B
xumuu. Yncreie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi ¢opmyina. BameHTHOCTh aTOMOB XHMHYECKHMX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BenlecTB. OTHOCHUTENbHAS aTOMHas Macca. OTHOCUTENbHAsE MOJIEKYIIsIpHas Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monb. MoisipHas macca. B3aumocBsi3b KOJIMYECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacu€rsl o popMysiaMm XMMHUYECKUX COCTUHEHU.

duznyeckue 1 XMMUUYECKUE SBJICHUS. XUMUYECKasl peakus U €€ MpU3HaKku. 3aKOH COXPAaHEHUs
Macchl BellecTB. XUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUYECKUX peakuuid (COeAMHEHUs,
pasloKeHHs, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW IOCYAOH, MpaBuUiIaMH paboTel B Jjaboparopuu U HpuéMaMu
oOparieHust ¢ 1a6OpaTOpHBIM 000PYAOBAHUEM, U3YUCHHE U ONMUCaHUE (PU3MUYECKUX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HalOmofeHne (u3nueckux (IJIaBICHHE BOCKA, TasHHUE JIbAa, PacTUpaHHE
caxapa B CTYyIIKE, KUIIEHUE U KOHJEHCALUS BOJbl) U XMMHUYECKHX (FOpPEHHME CBEUHM, IPOKAJIUBAHUE
MEIHOH IPOBOJOKH, B3aMMOJECHCTBHE Mejla C KHUCJIOTOM) sBJIEHUI, HAONIOAEHHE U ONMCAHUE
IIPU3HAKOB TPOTEKAaHUs] XMMHUYECKMX peakuui (pas3sio’keHHe caxapa, B3auMOJIEWCTBUE CEpHOU
KHUCJIOTHI € XJIOpHJIoM Oapusi, paznoxkeHue ruapokcuna meau (1) npu HarpeBaHuu, B3auMmojeicTBre
xkene3a ¢ pactBopoM cosi Meau (1), n3yuenne crmocoOoOB pa3esieHus] CMECE: ¢ TTOMOIIbI0 MarHuTa,
¢buIbTpOBaHUE, BBIMAPUBAHUE, AMCTUIUIALMS, XpoMaTorpadus, MPOBEIEHUE OUYMCTKH MOBAPEHHOMU
COJM, HAONIOJIEHWEe M OINHCaHWe pe3yabTaTOB IPOBEACHUS ONbITA, WIIIOCTPUPYIOLIETO 3aKOH
COXPaHEHMsI MacChl, CO3/1aHuE MO/IeTIe MOJIEKYJI (IIapOCTEPKHEBBIX ).

Basueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopox — 31eMEHT W NIpOCTOE BEIIECTBO.
Haxoxxnenue xuciopojga B Npupoje, (u3ndeckue M XHMHYECKHE CBOMCTBa (peakuuu TOpPEHHS).
Oxcunpl. Ilpumenenune kucnopona. CrnocoObl TOdXy4eHHs KHUCIOpoja B JjabopaTopuu U
npoMeliieHHocTu.  KpyroBopor kuciopona B mpupoae. O30H — amioTpomnHas MoAU(UKaIMs
KHCIIOpO/Ia.

TernnoBoit >PQexT XUMHUYECKOH peaklud, TEPMOXHUMUYECKHE YPaBHEHHUS, 0JK30- U
SHAOTEPMHUUECKHE PEAKUU. TOIUIMBO: Yroib U METaH. 3arpsA3HEHHUE BO3/lyXa, YCUJIEHUE TAPHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpoctoe BemecTtBo. Haxoxnenue Bogopoaa B mpupoje, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCO0BbI monydeHus. KuciaoTsl u conu.

Monsipabiii 00BEM Tra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. Hacelmennesle u
HEHaCBILIEHHbIE PacTBOPHL. PacTBOpHMOCTH BeliecTB B Boje. MaccoBast 101sl BEIeCTBa B pacTBOPE.
Xumuueckue coiictBa Boabl. OcHoBaHus. Poib pacTBOpoB B INpUpOAE M B KM3HU 4EJIOBEKa.
KpyroBopot Bozsl B ipupoie. 3arps3HeHHE NPUPOAHBIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BOJ.



Knaccudukanmst Heopranmueckux coeauHeHuit. Oxcunpl.  Kiaccudukanmss  OKCHIOB:
coneoOpa3yomue (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) M HeconeoOpasyromme. HomeHknatypa
okcu0B. duznyeckue U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Krnaccudukanus ocHOBaHWM: MIENOYM U HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBanuii. ®dusnueckne © XUMHYECKHE CBOMCTBa OcHOBaHUHU. [lomyudeHue
OCHOBAaHHI.

Kucnorel. Knaccuduxamus xucnor. Homenknatypa kucior. Dusmdeckne M XUMHYCCKHE
cBoiicTBa kucioT. Psag akruBHoctu metaiuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa cosieil. dusznueckue U XuMHU4eckue cBoicTBa cosied. [lomyduenue conen.

['eneTnyeckas cBsI3b MEXKIYy KJIacCaMH HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHUEe COAEpkKaHMs KHCIOpoAa B BO3AyXe, MOJyueHue, coOupaHue,
pacrmo3HaBaHHE€ U HW3Y4YEHHE CBOMCTB KHCIOPOJa, HAONIO/IEHWE B3aUMOJICHCTBUSL BEIIECTB C
KHCJIOPOJIOM U YCIOBUS BO3HUKHOBEHHUS M TMpEKpalleHusi ropeHust (mokapa), 03HAKOMIICHHUE C
oOpa3iaMu OKCHJIOB M OIHMCAHHWE WX CBOWCTB, MOJIyYCHHE, COOMpaHUE, PACIO3HABAHUE W M3YUCHHE
CBOHCTB Bojopoaa (ropeHue), B3ammojelicTBue Bomopona ¢ okcuaom wenu (1) (Bo3moxkHO
UCIOJIb30BaHUE BUJEOMATEpHUaNOB), HaOmoeHne oO0pa3loB BEIIECTB KOJMYECTBOM 1 MOJIb,
HCCTIEIOBAaHIE OCOOCHHOCTEM pacTBOPEHUS BEIIECTB C PA3IMYHON pPacTBOPUMOCTHIO, TPUTOTOBICHUE
pacTBOpPOB € OMPEACIEHHON MAacCOBOW JOJIEM paCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJABI C
MeTaliaMu (HaTpueM M KajbIleM) (BO3MOXXHO HCIOJIb30BAaHUE BHUCOMATEPHANIOB), HCCIEIOBAaHUE
0o0pa30B HEOPraHMYECKUX BEIIECTB pA3IUYHbIX KJIAcCOB, HAONIOJACHHE W3MEHEHUS OKpAacKu
WHJUKAaTOPOB B pacTBOpax KHUCIOT M IejIoyell, u3ydyeHue B3aumojencTBus okcuga meau (1) c
pacTBOPOM CEpPHOW KHUCIOTBI, KHCJIOT C METaUlaMH, pEaKUUid HEeHUTpalu3aluu, IMOIyYeHUe
HEpPacCTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJHOIO MeTajljla JPYrUM M3 pacTBOpa COJIM, pElIeHUE
SKCIEPUMEHTAIIbHBIX 3371a4 110 TeMe «BaxxHelme KjIacchl HEOPraHUUECKUX COSUHEHUIN».

Mepuoguueckuii 3akoH u Ilepumoaumyeckass cucremMa XxumMuyeckux 3emenros /[, H.
MenpeneeBa. CtpoeHue aTomMoB. XUMHYeCKas CBs3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBbie MOMBITKH KiIacCH(UKAIMM XUMUYECKUX 3JIEMEHTOB. [IoHATHE O Tpymmax CXOIHBIX
9J€MEHTOB (IIETIOYHBIE W MIEJIOYHO3EMETbHBIE METAJIbI, TaJOreHbl, HHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUBI U THAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB 1. 1. Menneneesa.
Kopotkonepuoanas u npnmuaHonepuoanas Gopmsl [leprogndeckoit cUCTEMbl XUMHYECKUX SJIEMEHTOB
J. W. Menneneesa. Ilepuoasl m rpynnel. PHU3NYECKUN CMBICH IOPSIKOBOIO HOMEpa, HOMEPOB
MepUOo/Ia U TPYIIIBI SJIEMEHTA.

Crpoenue atromoB. CoctaB aroMHbIX snaep. M3otonbl. DnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0otouek aToMoB TiepBbIX 20 Xxumuueckux s1emMeHToB Ilepuoanueckoit cucremsr 1. . Menneneesa.
XapakTepucTuka XMMHYECKOr0O 3JIEMEHTAa MO ero mnojoxkeHuto B Ilepmommueckoit cucreme JI. .
Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XUMHUYECKHUX JIIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O TPYIIIaM U MEPUOIAM.

3navenne [lepuoamdeckoro 3akoHa u lleproguyeckoil CHCTEMBI XUMUYECKUX DJIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumuueckasi cBsa3b. KoBasieHTHast (TIONSpHAS U HETIONSIPHAsS) CBSI3b. DIIEKTPOOTPUIIATEITHHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBS3b.



Crenenp oxucieHus. OKHCIUTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. IIpomeccsl OKucieHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3yueHue oOpa3loB BELIECTB METANIOB U HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCUIA LIUHKA C
pacTBOpaMH KHCJIOT U ILIEN0YEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MTPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENbHBIX pEaKLUil (TOpeHUe, peakliuu pa3yioKeHUs, COSTUHEHMS).

Mesicnpeomemmunle ceazu

Peanuzanus MEXIIPEIMETHBIX CBS3€U IPU U3YYEHUU XUMUH B 8 KJIACCE OCYLIECTBIIACTCS Yepes
UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX IOHATUHM, TaKk M MOHATHH, SBIISIOIUXCA
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE MOHATHUS: HAy4YHBIH (DaKT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, Kilaccu(UKalus, NepruogUYHOCTb, HAOIIOJCHUE, IKCIIEPUMEHT, MOJEIMPOBaHKEe, U3MEPEHUE,
MOJIETIb, SIBJICHUE.

®dusuka: Marepusi, aroM, DSJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIWUJ, H30TOIBI,
PallMOaKTUBHOCTb, MOJIEKYIIA, SJEKTPUIECKUNA 3apsi]l, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, pU3HUecKue BEIUUNHBI, €TUHHUIIBI H3MEPEHUs, KOCMOC, IUIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOABI, IMOJIE3HBIE HCKOIMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeCKasi peakuust

[Iepnonnueckuit 3akoH. [lepnoandeckas cucreMa xuMmudeckux snemeHToB . M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kaiuus, KaJbLIUd W HMX COCIAWHEHUH B COOTBETCTBHUHM C IIOJIOKEHHUEM DJIEMEHTOB B
Ileproguyeckoii cCUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHUABl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX PEHIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIETKU U BUJ1a XMMHUECKOH CBSI3U.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIeCTB. XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K Pa3IUYHBIM  KJlaccaM HEOPraHMYeCKMX COEJUHEHMM, TEeHEeTHYecKass CBs3b
HEOpPraHUYECKUX BEIIECTB.

Krnaccudpukanys XuMHUYECKMX peakUuil MO pa3ivyHbIM MpU3HAKaM (110 YHUCIYy U COCTaBy
Y4YacTBYIOIIMX B pEaKIMM BEIIECTB, M0 TEIUIOBOMY 3((}eKTy, M0 U3MEHEHHMIO CTENEeHEH OKUCIEHUS
XUMHUYECKHX 3JEMEHTOB, 10 0OpaTHMMOCTH, MO0 YYacCTHUIO KaTajlu3aropa). DK30- U dHJIOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKIE YPABHEHHUS.

[TonsiTne o ckopoctn xumuuecko peakiuu. I[loHsiTue 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX U IeTepOreHHbIX peakuusx. [loHsaTue o kartamuse.
[lonsate o xumMHuueckoM paBHOBecuu. DaKkTOPBI, BIMSIOMIME Ha CKOPOCTh XMMHMUYECKON pEaKLMU U
M0JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  PEaKIUU,  JJEKTPOHHBIM  OajgaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHONH peakiuu. CocCTaBlI€HHE YpaBHEHHH  OKUCIMTEIbHO--BOCCTAHOBUTENIBHBIX
peakIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOTO OaaHca.

Teopust >M€KTPOTUTHUECKON IUCCOLMALMHU. OJIEKTPOJIUTHI U HEIEeKTposuuThl. KaTuoHsl,
aHMOHBI. MeXaHn3M AMCCOIUAIMN BEUIECTB C Pa3IMYHBIMU BUAAMU XUMHUYECKOH cBs3u. CreneHb
mucconranui. CUIIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiium moHHOrOo oOMeHa. YCJOBHS MPOTEKaHHWs pPEakUuil HMOHHOrO OOMEHa, IOJIHBIE H
COKpaIllEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOMCTBa KHUCJIOT, OCHOBAaHMM M COJIEM B CBETE



MPEACTABICHUI 00 JIEKTPOIMTHYECKON aucconuanuu. KauecTBeHHbIe peakiny Ha MOHBL. [loHsATHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAIOB
u HeMerawioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJOpHIa HATPHs), HCCIEAOBAHUE
3aBHCUMOCTH CKOPOCTH XMMUYECKON peakMi OT BO3JCHCTBUS Pa3IHYHBIX (PAKTOPOB, UCCIIEIOBAHUE
AJEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALMM KUCJIOT, ILIEIOYEed M coJiel
(BO3MOKHO HCIIOJIb30BaHHE BUIEO MATEpUAIOB), IPOBEICHHUE OMBITOB, WILTIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUs peaKuil HOHHOTO oOMeHa (0O0pa3oBaHME OCaJKa, BbIAEICHUE raza, 00pa30BaHUE BOJBI),
OIBITOB, WJUTIOCTPUPYIOIIMX TNPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHue,
peakuuu pasjoKEHUs, COENMHEHHUS), pAaclO3HABAHME HEOPIaHWYECKUX BEUIECTB C I1OMOIIBIO
KaueCTBEHHBIX PEaKIUii Ha HOHBI, pellIeHNe SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl M MX coeTHHEHUS

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHU
okucnenns. CtpoeHue M (U3NYECKHE CBOMCTBA TPOCTHIX BEIIECTB — TaJIOTEHOB. XWUMHYECKHE
CBOMCTBa Ha TmpuMepe xjopa (B3aMMOJCWCTBHE C MeETaUIaMH, HEMEeTallaMu, IIEJI0YaMH).
Xnoposogopon. CossiHas KHCIIOTa, XUMHYECKHUE CBOICTBA, MMOTy4YeHHe, TpUMeHeHue. JlelicTBue xmopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M ueloBeka. Baxknelye XJ10pu/ibl 1 UX HaX0XAEHUE B IPUPOJIE.

Obmas  xapakrepuctuka d31aeMeHTOB  VIA-rpynnbel. OCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nueckue CBONCTBA MPOCTHIX BEIECTB — KUCIOPOIa
U cepbl. AIOTpomHble MOIU(MUKAIMKM KHUCIOpoAa M cepbl. XHMHUYECKHE CBOHCTBA CEpBHI.
CepoBoi0poJl, CTpoeHHE, (PU3NYECKUE U XMMHUYECKHE CBOMcTBA. OKCHUIBI CEpbl KaK MpPEACTaBUTENN
KHCIOTHBIX OKcuaoB. CepHas KucinoTa, (U3MYECKHE W XHMHUYECKHE CBOiicTBa (oOmme Kak
NPEJCTaBUTEN Kacca KHUCIOT M crenuduueckue). XUMHUYECKHE peakIUM, JIeXallde B OCHOBE
MIPOMBIIIJIEHHOT'O CIIoco0a moytyyeHust cepHoil kucnotel. [Ipumenenne ceproii kucnotel. Conu cepHOi
KHMCIIOTBI, KaUeCTBEHHAsl peakius Ha cyinbdar-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUI B MPUPOJE.
XUMHUECKOE 3arpsi3HEHHE OKpYKAIOMIeH Cpeibl COCTUHEHUSMU Cepbl  (KHCIOTHBIC JIOKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OOmast  xapakrepucTuka d1eMeHTOoB VA-rpynmnbl. OcoO€HHOCTH  CTPOCHHMsS  aTOMOB,
XapaKTepHbIC CTETICHW OKUCIIEHUsS. A30T, paclpoCTpaHeHHE B MpUpoje, GU3NYECKHe W XUMUYECKHE
cBoiictBa. KpyroBopor asora B mnpupoge. AMMHaK, ero (QU3MYECKHMEe M XUMHUYECKHE CBOWCTBA,
nojrydyeHue u npuMeHenue. Conu aMMOHUS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHUE.
KayecTBeHHast peakuuss Ha HMOHBI aMMOHHUS. A30THas KHCJIOTa, €€ MOoydeHue, (QU3n4ecKkue u
XUMHUYECKHE CBOMCTBa (00mMe KakK TMpeACTaBUTENs Kjacca KHCIOT U clenupuyecKue).
Hcnonb30BaHne HUTPATOB M COJIEHl aMMOHHSI B KaueCTBE MHHEpalIbHBIX yn0OpeHHil. XuMUueckoe
3arpsi3HEHUE OKPYKAIOIIeH cpellbl COeAMHEHUS MM a30Ta (KUCIOTHBIE JO0XKIH, 3arps3HEHHE BO3/1yXa,
mouBbl U BojoéMOB). Docdop, amnorponnsie Moaudukanuu docdopa, GUNUIECKHe U XUMHUECKUE
cBoiictBa. Oxkcua docdopa (V) u dochopnas kucnora, pumdeckne U XUMHUUYECKHE CBOWCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUIH.

OOmast  xapakrepuctuka 3meMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTEMEHU OKHUCIIEHHs. YTJIEpOA, aUIOTPOIHBIE MOAM(UKAIMH, pacIpOCTpaHEHHE B
npupojie, pusuyeckue M XUMHUYECKHE CBOMCTBA. AncopOrmsa. KpyroBopoT yriaepoma B mpupoJeE.
Oxcunpl yriepoaa, ux (U3HYECKHMEe M XMMHUYECKHE CBOMCTBA, NEHCTBHE HAa J>KUBBIE OPTaHU3MBI,
NOoJy4eHHe M TMpHMEHEHHe. JKOJIOTHYeCKHe NpOoOJIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
THIIOTE3a II100aJIBbHOT0 MOTEIUICHUS KJIMMaTa, MapHUKOBLIN 3¢ dekT. YronpHas KucioTa u e€ Coiu, ux
¢busznyeckue M XUMHYECKHE CBOMCTBA, MOJyuyeHHWe U npuMeHeHue. KadecTBeHHas peakius Ha



KapOoHaT-uoHBL. Vcnonp3oBaHue KapOOHAaTOB B OBITY, MEIUILMHE, MPOMBIIIJIEHHOCTH M CEJIBCKOM
XO35UCTBE.

[lepBoHauaIbHBIEC TOHATHA 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriepoja (MeraH,
3TaH, OTWIEH, aleTWIeH, 53TaHOJ, IJMLEPHUH, YKCycHas Kuciorta). IlpupogHble HCTOYHUKH
YTJIEBOJIOPOIOB (YTroJib, MIPUPOIHBIN Ta3, HEPTH), MPOAYKTHl WX TepepaboTku (OCH3UH), UX POJIb B
OBITY M TPOMBIIUIEHHOCTH. [ToHATHE 0 OMOTOTMYECKN BaKHBIX BEILIECTBAX: JKUPAX, OCNIKAX, YIIIEBOAAX
— M WX POJM B XHU3HH 4YeloBeka. MarepuaabHOE €IWHCTBO OPraHMYECKUX M HEOPraHHMYECKUX
COCTUHEHUH.

KpemHuuii, ero gusnueckue U XMMHYECKHE CBOMCTBA, MolydyeHue U npuMmeHeHue. CoennHeHus
KpemHus B mpupozge. Obmme mpenacraBnenus o0 oxcuae kpemuus (V) m KpeMHUEBOW KHCIOTE.
Cunukarel, X MCIOJIb30BaHKUE B OBITY, B IPOMBINUICHHOCTH. BaxkHelIMe CTpOUTEIbHBIE MaTEPUaIIbL:
KepaMHKa, CTEeKJIO, LIEMEHT, OeTOoH, xene300eroH. [Ipobiembl 06e3011aCHOrO HMCHOIb30BAaHUS
CTPOUTEJIbHBIX MaTE€PUAIOB B IIOBCEHEBHOM KHU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPTaHWYECKUX BEUIECTB, CBOWCTB COJITHOM KHCJIOTBHI, IMPOBEACHUE
KayeCTBEHHBIX pPEaKLUH Ha XJOPUA-MOHbI M HAONIOJEHHE NPU3HAKOB HUX IPOTEKAHUs, OIBITHI,
oTpaxkaroimiue (U3MUEeCKUe M XUMHUYECKHE CBOWCTBA TaJlOTEHOB M HUX COCAMHEHHH (BO3MOXKHO
HCIIOJIb30BAaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3snamMu XJOPUJOB (TaJOr€HUJOB),
O3HaKOMJICHHE ¢ oOpa3mamMu ceppl H e COCIMHEHHSAMH (BO3MOXKHO  HCIIOJIB30BaHUE
BUJlEOMATEepPHAIOB),  HAOMIOJEHHWe  Mpouecca  OOyrJMBaHUS ~ caxapa  IoJ  JeiicTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3Yy4YE€HHUE XHUMMUYECKHX CBOWCTB pa30aBIEeHHON CEepHOMN
KHCJIOTBI, TPOBEJCHHE KAaYeCTBEHHOW peaknuu Ha Ccyinb(aT-uoH W HaONOJeHHE NpHU3HaKa e&
MPOTEKaHHs, O3HAKOMIIGHHE C (U3MYECKHMMH CBOWCTBAMH a30Ta, (ochopa W MX COCAMHEHUI
(BO3MOXXHO HCHOJIB30BAHHE BHJIEOMATEpUANIOB), OOpa3llaMu a30THBIX U (POchOpHBIX yI0OpEeHui,
nojiydeHue, coOupaHue, pacro3HaBaHWE W M3YUYEHHE CBOMCTB aMMMaKa, IMPOBEJCHHME KaueCTBEHHBIX
peaknuii Ha HOH aMMOHHS B QochaT-HOH ¥ M3yYeHHE MPHU3HAKOB MX MPOTEKAHMS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOH KHUCIIOTHI C MeIbI0 (BO3MOXKHO HCITOJIB30BAaHHE BHICOMATEPHAJIOB),
U3yuyeHHe MoOjeleld KpUCTAUNIMYECKUX peIETOK anMmasa, rpadura, QyniaepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMM  PAcCTBOPEHHBIX  BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM M YCTPOMCTBOM
MPOTHBOTa3a, IOJyuYeHHe, COOMpaHWe, pPAaclo3HaBaHWE W H3YyYEHHE CBOWCTB YIJIEKHCIOrO rasa,
MPOBE/ICHNE Ka4eCTBEHHBIX PEaKIWi Ha KapOOHAT W CHJIMKAT-MOHBI M HM3y4YCHHE IPH3HAKOB MX
NPOTeKaHMs, O3HAKOMJIEHHE C  MNPOAYKUIMEH  CHUJIMKAaTHOM  NpPOMBIIUIEHHOCTH,  peIIeHue
SKCHEPUMEHTAIbHBIX 33134 10 TeMe «BaxHel1e HeMeTanIbl U UX COSTUHEHUSD.

MeTajlibl M MX COeIMHEHHUS

OOmiast XapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAHWH HMX TMOJIOKEHHS B
[lepuonnueckoii cucreme xumuueckux sneMmeHToB J[. . MenneneeBa u crpoeHust atomoB. CTpoeHue
METaJUIOB. MeTalinueckas CBsA3b U MeTaJUIMYecKasi KpUCTATHUECKas peméTka. DIeKTPOXUMUUECKUI
psaa HampspDKeHUH MeTauioB. Du3MUecKne W XMUMHYECKHE CBOWCTBAa MeTauioB. OOmme crnocoOsl
MoJTy4eHns: MeTaIIoB. [IoHATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aITUTH UX OT KOPPO3UH.
CrutaBsl (CTalb, Yyr'yH, JIOPATIOMUHUNA, OPOH3a) M UX IPUMEHEHHE B ObITY M IPOMBIIIICHHOCTH.

[lenounsle MeTambl: nonoxxkenue B Ileproauueckoil cucreme xumuueckux snementon 1. U.
MeHneneeBa, CTpOCHHE WX aTOMOB, HaXOXJAEHUE B mpupoje. Ou3ndecKkne U XUMHUYECKHE CBOWCTBA
(ma mpumepe HaTpust W Kanus). OKCUABI U TUAPOKCHIBI HATPHUS W Kanus. [I[puMeHeHue MIeTOuHBIX
METAJUIOB M UX COETUHEHUH.

[[lenoyHo3eMenbHBIE METAJUIBI MAarHuii M KaJbLUU: MoJjoxkeHue B llepumoanueckoi cucreme
xumuueckux sneMmeHToB JI. WM. MengeneeBa, cTpoeHHE HUX aTOMOB, HAaXOXJICHHUE B MPUPOJE.



dusnyueckrue U XMMUYECKHE CBOMCTBA MarHus M KaJblusa. BaxkHewmme coeTMHEHUS KaabIus (OKCHI,
THIIPOKCU, cOJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: nonoxenue B llepuommueckoit cucreme Xxumudeckux diemeHros [, .
MeHngeneeBa, CTpOCHHE aTOMa, HaxoXJeHue B mnpuponae. Pu3nuecKkue M XUMUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCHIA ATFOMUHHUS.

Kenezo: nomoxenue B llepuoanyeckoin cucreme xumuueckux 3nemeHToB . M. Menneneesa,
CTPOCHHE aToMa, HaXxOXJeHHue B npupoje. Ouznyeckue U XUMUYECKHUE CBOMCTBa xkene3a. OKCUIbI,
ruapokcuabl U cou xxenesa (1) u xxenesa (1), ux cocra, cBoWCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMyd METAIJIOB M CIUIAaBOB, MX (PU3UYECKHUMH CBOWCTBAMHU, WU3YYCHUE
pPE3YNIbTaTOB KOPPO3MH METANIOB (BO3MOXKHO HKCIIOIH30BAaHUE BHICOMATEPUAIOB), OCOOECHHOCTEH
B3aMMO/ICHCTBUS OKCHUJIA KAJIbLIUSI U HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BaHHE BUACOMATEPUAJIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS XKelle3a B KHCIOpoAe (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUAIOB), TMPU3HAKOB MPOTEKAHUS KAUEeCTBEHHBIX PEAKIMNA Ha HWOHBI:
MarHusi, Kajablus, alFOMUHUS, IIMHKA, *Kene3a (1) u sxenesza (111), menu (I1), HaGnronenne u onucanue
MIPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HATPHS, KA M KalblMs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIeI0BaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHHHS WU THAPOKCHIA
LIMHKA, pelIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeie MeTaibl U UX COSTUHEHUS.

XuMHus H OKpYKamoLas cpeaa

BemectBa u maTepuasibl B IMOBCEIHEBHOM KW3HM 4YelloBeKa. be3onmacHoe HCIOiIb30BaHHE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKUX 03KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYKaoIel cpeanl (MpeaesibHas JO0NYyCTUMas KOHIICHTPALUs
Beuiects, nanee — [1JIK). Ponb XxumMuu B perieHnu 3K0JI0rH4ecKuX MpooIieM.

Xumuueckuii IKcnepumenm:

M3y4eHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAIIOB, MOJIMMEPHBIE MaTepUabl).

Meoswcnpeomemmnwie ceasu

Peanuzarust MeXIpeIMETHBIX CBsI3e€l NIPHU U3YyYEHUU XUMHH B 9 KJacce OCYIIECTBIISETCS Yepes
UCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSTUN, TaK W TOHATHH, SBISIONUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIE MOHSATHS: HAay4HbIH (DAKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJaccUu(UKaIus, epUOIUIHOCTh, HAOIIOACHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3()PEKT, TEXHOTOT S, MaTepPHAIIBI.

®dusnka: Marepus, aTroM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJI, HU30TONBI,
PaINOaKTUBHOCTh, MOJIEKYJA, IEKTPUUECKUN 3apsi/l, MPOBOAHHUKH, MOJYIPOBOAHUKHU, TUIIEKTPUKH,
(OTORIEMEHT, BEILIeCTBO, Telo, OOBEM, arperaTHoe COCTOSHUE BeIecTBa, ra3, pacTBOp,
PacTBOPUMOCTD, KPUCTALTUYECKAsT PEIETKA, CIUIaBhl, (PM3MUYECKHUE BETUYMHBI, €AMHUIIBI U3MEPECHHUS,
KOCMHMUYECKOE MPOCTPAHCTBO, MIJIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunres, awpixanue, Ouochepa, HSKOCHUCTEMa, MHUHEpaJbHblE yI0OpEeHMUS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAEMEBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



8 KUIACC

TEMATHYECKOE INTAHUPOBAHHE

Ne HauMenoBanue
n/ pa3aesioB U TeM
n NporpamMmbl

Pasznea 1. [lepBoHayajbHble XMMUYECKHE TOHATH

KoauuecTBO 4acoB

KoHnrpoJabnHbie
Bcero P
padoThI

IIpakTH4yeckue
padoThI

DJIEKTPOHHbBIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUS — BaKHas
o0J1acTh

11 €CTECTBO3HAHUS U
' PaKTUIECKOM
JEATEILHOCTH

YCJIIOBCKaA

https://resh.edu.ru
https://foxford.ru/

BemecTBa u
1.2 XUMUYECKUE

peakiuu

15 1

Hroro no pasneny

20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

E;iiz;@. bubmmoreka [JOK

2.1 6 https://m.edsoo.ru/7f418
[TonsiTue 06

37c

OKCHJIax
Bonopoa.Ilonstue bubnmnorexa [JOK

2.2 0 KHCIIOTax U 8 1 https://m.edsoo.ru/7f418
COJISIX 37c
Bona. PactBopsl. bubmuoreka [IOK

2.3 [MousiTre 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBaAHHMSIX 37c
OCHOBHBIE KJIaCChI bubmuoreka [IOK

2.4 HEOPraHUYeCKUX 11 1 2 https://m.edsoo.ru/7f418
COCTMHCHHI 37¢

Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummueckux 3jaementon /1. U.

MenneneeBa. CtpoeHne aToM0OB. XUMHUYecKasi CBA3b. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
[lepuonnueckuii
3aKOH U
3.1
[Tepnonnueckas

cucremMa

bubnunoreka LIOK
https://m.edsoo.ru/7f418

37c



https://resh.edu.ru/
https://foxford.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKUX
anemeHToB /I. U.
Meneneesa.

Crpoenue aToma

XumMmudeckas
CBSI3b. bubnuorexa [{OK
3.2 OKHCIUTENBHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEJIbHBI 37c
€ peaKkInu
Hroro mo pazaeny 15
bubnunorexa LIOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f418
37c
OBUIEE KOJIMYECTBO
YACOB IIO 68

[TPOT'PAMME
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue
(undposbie)
n/ Ppa3acjioB U TEM Beero Koutpoabusie = IIpakTuueckue 06pa3oBaTeNLHbIe
n NporpaMmabl padoThI padoTsI
pecypchbl
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
[ToBTOpEHKE N
yrioyoneHue bubmmoreka [JOK
1.1 3HAHWI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41
paszenoB Kypca 8 a636
KJlacca
OcHoOBHBIE
3aKOHOMEPHOCTH Bubnuorexa LIOK
1.2 P 4 https://m.edsoo.ru/7f41
XUMHYECKHX
. a636
peakiui
DIIEKTPOTUTHYECK
ast JUCCOLMAaIlus. bu6mmoreka [IOK
1.3 Xumu4eckue 8 1 1 https://m.edsoo.ru/7f41
peakuuu B a636
pacTBopax
Utoro no pazneny 17
Paznen 2. HemeTasuibl U MX coeIMHEHMSI
OO6mas
iiif;:ff;;m(a bubmuorexa [JOK
2.1 4 1 https://m.edsoo.ru/7f41
anemenToB VIIA-
a636
TPYIIIBL
T"amorensl
OO6mas
XapaKT:fHCTHKa bubnuoreka [IOK
XUMHYECKHX
2.2 6 https://m.edsoo.ru/7f41
aneMeHTOB VIA-
5 a636
rpymmsl. Cepa u eé
COCIUHCHHUS
OO6mras
XapaKTEePUCTHKA
XUMHYECKHUX bu6mmorexa [IOK
2.3 snemenToB VA- 7 1 https://m.edsoo.ru/7f41
rpymnmel. A30T, a636
docdop u ux
COCTMHEHUS
54 OOmas 3 1 5 bub6mmoreka [IOK
' XapaKTepUCTHKA https://m.edsoo.ru/7f41



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

XUMUYECKHUX
anemeHToB |VA-
rpynnsl. Yriepona
Y KPEMHUN U UX

COCAUMHCHU

a636

Hroro no pasneny

25

Paznen 3. MeTaJJIbI M MX COeAUHEHUS

31 O01ue cBolicTBa
' METAJJIOB
Baxueiiniue
3.2 METaJUIBI U UX
COECIUHEHUS

Hroro no pazneny

16

20

Pasznen 4. Xumus u okpyxamwomas cpeaa

bubmuoreka [JOK
https://m.edsoo.ru/7f41
2636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
2636

BemectBa u bubnuorexa [JOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41
JKHU3HH YeJIOBEKa a636
Utoro no pazneny 3
bu6mmorexa [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO YACOB 68
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