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NOACHUTEJIBbHAS 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIEero oOpa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBAHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEIbHOM MpPOrpaMMBbI
OCHOBHOTO 0011ero oopaszoBanus, npeacraBieHHbix B ®I'OC OO0, a takxke HA OCHOBE
benepanpHO paboueil MporpaMMbl BOCTIUTAHUS M C YIETOM KOHIICTIIIMU MPETIOIaBaHuUs
yueOHOro mnpeamera «XuMus» B 00pa3oBaTelbHbIX oOpraHuzauusx Poccuiickoit
denepannu.

[Iporpamma 1o XuMuM Aa€T MPEACTaBICHHUE O LENSIX, O0IIel cTpaTeruu o0ydeHMs,
BOCTIMTAHUS ¥ Pa3BUTHS 00YUAIOMIUXCS CPEACTBAMH yUE€OHOTO MPEAMETa, YCTAaHABIHBACT
o0si3aTeNbHOE TPEMETHOE COJEep)KaHHUe, IpeaycMaTpuUBaeT paclpeleleHre €ero Mo
KJIaccaM U CTPYKTYPHPOBAHHE IO pa3/ieliaM U TeMaM MPOTPAMMEI 110 XUMHUH, OTIPEIEIIIeT
KOJIMYECTBCHHbIE M KA4YEeCTBEHHBIC XapaKTEPUCTHKH COACPKAHUSA, PEKOMEHIYEMYIO
MOCTIEIOBATEIbHOCTh ~ M3YYCHHS  XUMHH  C  Y46TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEMETHBIX CBSI3€H, JOTMKM y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEN
oOyJaronuxcsi, onpeAensieT BO3MOXHOCTHU TMpeAMeTa JUIsl peaju3alud TpeOOBaHUHA K
pe3ysbTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTeIbHOW MpPOTrpaMMbl HA YPOBHE OCHOBHOTO
oOmiero oopa3oBaHusi, a TaKke TpeOOBaHUM K pe3ysibTaraM oOydeHHs XMMUU Ha YPOBHE
Heseld U3y4eHUs MpeaMeTa U OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATEIHHOU NEATEILHOCTH
oOyuJaromerocs Mo OCBOCHHUIO Y4eOHOTO COJIep KaHMUSL.

3HaHuWEe XHMMHU CIYXHUT OCHOBOH Uil  (OPMHUPOBAHUS  MHUPOBO33PEHUS
o0yyaroIerocs, ero MnpeJIcTaBIeHUN O MaTepHaJbHOM €IUHCTBE MMpA, BAXKHYIO POJIb
UrparoT GopMHpyEeMble XUMUEH NPEJCTAaBICHUS O B3aUMOIIPEBPAICHUAX YHEPTUU U 00
IBOJIIOLIMY BEIIECTB B IPUPOE, O MYTAX PELICHUs II00aJbHBIX Mpo0IeM yCTOHYHUBOIO
pa3BUTHUSl 4YEJIOBEYECTBA — CBIPHEBOM, SHEPreTHUECKOM, MUIIEBONH M 3KOJIOIMYECKOU
0€301acHOCTH, MPOOJIEM 37]paBOOXPAHEHUS.

N3ydenue xumumu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEH Ul caMOpa3sBUTHS U (OPMHPOBAHMS
KyJIbTYpBI JUYHOCTH, €€ 001Iell U (PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHE MBIIUIEHUSI U TBOPYECKHX CIIOCOOHOCTEH
o0yyaroImmuxcsi,  HAaBBIKOB ~ HMX  CaMOCTOSTENbHOM  y4eOHONH  JeATeNbHOCTH,
HKCHEPUMEHTAIBHBIX M HMCCIEAOBAaTENbCKMX  yMEHUH, HEOOXOJAMMBIX Kak B
MOBCETHEBHOM HU3HH, TaK U B MPOPECCHOHATBHON JeSITETbHOCTH;

3HaKOMHUT €O CHEeUU(UKONH HAydHOrO MBILIUICHUS, 3aKJIa/JbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIA[a Ha E€IMHCTBO IPHUPOJIBI U YEJIOBEKA, SBIJIIETCS OTBETCTBEHHBIM
3TarnoM B (OPMHUPOBAHUH €CTECTBEHHO--HAyUYHOU I'PaMOTHOCTH 00yYarOIINXCS;

crocoOCTByeT (hOPMUPOBAHUIO IEHHOCTHOI'O OTHOIIIEHHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE 0Opa3oBaHUE
00ydJaronuxcsi.

JlanHple HampaBieHUST B OOYYeHMHM XHMHHM 00eCreyuBaloTcs CHerupuKkon
coJiepKaHus y4eOHOTro MpeaMeTa, KOTOPBINA SBIISETCS MEeIarornyecky aJlanTHPOBAaHHBIM
oTpakeHHeM 0a30BOW HAYKH XUMHH Ha ONPEIEIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00ImIero oOpa3oBaHHS OpPHUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHCS CHUCTEMBl TMEPBOHAYAIBHBIX TMOHATHA XHMHH, OCHOB



HEOPraHWYECKOM XMMHHU M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX MOHSITHUA OPraHHYECKOU
XUMUHU.

CrpykTypa cojaepxkaHUs TMPOrpaMMbl IO XUMUU CPOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOI0 mojaxoja kK e€ uzyuenuto. CopepkaHue CKIIaIbIBA€TCS U3 CUCTEMbI MOHSITHI
0 XMMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHI 0 XUMUYeCKoU peakiuu. O6e
3TU CUCTEMbI CTPYKTYPHO OPraHW30BAHBI 10 MPUHIUITY IMOCIEIOBATEILHOIO PA3BUTHUSA
3HAHUI HA OCHOBE TEOPETHUYECKHUX MPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUSI;

— [lepuonnueckoro 3akona /I. 1. MenpeneeBa Kak OCHOBHOTO 3aKOHA XMW,

— YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

— TIpeCTaBICHUMN 00 PIEKTPOIUTHUECKON AUCCOLMAIINH BEIIECTB B pacTBOpax.

TeopeTnueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMITMPHYECKU MOJYUYEHHBIX U
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEAOBATEIHHO OT OJHOTO YPOBHS K JIPYTromy,
BBITIOTHASL (YHKIIMU OOBACHEHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHUS U
BO3MOXHOCTEW MPAKTUYECKOT0 MPUMEHEHUS U TTOJIYUYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHKe TTporpaMMBbI TI0 XUMUU CITOCOOCTBYET (hOPMHUPOBAHUIO TIPEICTABICHUS O
XUMHMYECKON COCTABIISIOIIEH HAyYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPOLIBI,
LIEHHOCTHOT'O OTHOIIIEHUS K HAYYHOMY 3HAHHUIO U METOJaM MO3HaHMs B Hayke. M3yueHue
XUMUHU MPOUCXOJIUT C MPUBJICUCHUEM 3HAHUHN U3 paHee U3yYCHHBIX YUCOHBIX MPEAMETOB:
«Oxpyxaroruit Mup», «buosorus. 5—7 knaccel» U «PusnKa. 7 Kiacc».

[Ipn u3ydeHHH XUMHUHU MPOUCXOAUT (HOPMHUPOBAHME 3HAHMI OCHOB XMMHUYECKOU
HayKd KakK OOJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JAeITeNbHOCTH
YelloBeKa M Kak OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTyphl. 3ajada y4eOHOTO
npeaMeTa COCTOMT B (DOPMHUpPOBAHHMU CHUCTEMbl XMMHUYECKUX 3HAHUW — Ba)KHEHIIMX
(akToB, TMOHSATUH, 3aKOHOB U TEOPETUYECKUX TIOJOKEHUH, JOCTYMHBIX OO0OOIICHUI
MUPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKH, B MPUOOIIEHWH K HAayYHBIM METOAaM
MO3HAHUS TPU H3YYEHUH BEIIECTB M XWMHUYECKUX peakuuid, B (HopMHUpOBaHUU U
pPa3BUTHM TIO3HABATENIbHBIX YMEHUW W UX NPUMEHEHUU B y4eOHO-TIO3HABATEILHON U
y4eOHO-HCCIIeI0BATEIBCKON AESITEIbHOCTH, OCBOCHUH TPaBMII O€30MacHOro 0OpalieHus
C BEILIECTBAMU B MTOBCETHEBHOM JKHU3HHU.

[Ipy w3y4eHHMM XUMUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)XHOE
3HaYeHUE MPUOOPEH TaKue Ied, KaK:

— (QopmupoBaHHEe HMHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYJHUYECTBY, CaMOCTOSTEILHOMY MPHUHITHIO pEIICHUH,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIFOIIMMCS YCJIOBUSM KU3HHU;

— HAIpPaBJICHHOCTh OOYYEeHHsI Ha CUCTEMATHYECKOEe MPHOOIICHHE 00yJYaromuxcs K
CaMOCTOSITEIIbHOM TMO3HABATEJIbHOU JEATEIIbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
(hOpPMHUPYIOIIMM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— ofecrnieyeHne YCIOBUM, CIMOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YyYaroNUMUCs
OTIbITa PA3HOOOPA3HOU NEATETHHOCTH, MMO3HAHUS W CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KITIOUEBBIX KOMIETEHLIN), UMEIOIINX YHUBEPCATbHOE 3HAYCHHUE JUIsl PAa3JIMUHBIX BUOB
NEATEIIbHOCTH;



— opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH,
B TOM YHUCJI€ YMEHUU OOBICHATH U OIICHUBATH SBJICHUSI OKPYXKAIOIIETO MHUPA, UCTIOJIb3YsI
3HaHUS U OMbBIT, MOJYyYECHHbIC MPU U3YYCHUU XHUMHH, TPUMEHATh UX MPHU PEIICHUU
po0JeM B MOBCEAHEBHOM KU3HU U TPYAOBOU JIEATEILHOCTH;

— (opMupoBaHue y 0OyYaIONMIUXCS TYMaHHUCTUYECKUX OTHOIICHUM, MOHUMAHHS
[IEHHOCTU XHMHUYECKUX 3HAHUW i1 BBIPAOOTKH SKOJOTUYECKH I11eJ1ecO000pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JEATETHLHOCTH B IEJISIX COXPAHEHHUSI CBOETO 37I0POBbS U
OKpY>Karolle TPUPOIHON CPEbL;

— pa3BUTHE MOTHBallMM K OOYYEHHIO, CIOCOOHOCTE K CaMOKOHTPOIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTHU JAaTbHEHIIIEr0 00yUeHHUS.

OO6miee 4MCIO YacoB, OTBEACHHBIX JISI M3YyYCHHUS XMMHUM Ha YPOBHE OCHOBHOTO
obmrero obpazoBanusi, coctabysieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COIEPKXAHUE OBYYEHUSI
8 KIIACC

IlepBoHaya/IbHbIE XUMHUYECKUE TIOHSTHUSI

[Ipeamer xumun. Poib XuMUHM B )KU3HU YelIOBEKa. XUMHs B CUCTeMe HayK. Tena u
BeniecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BellecTB. [loHsTre o
METOJIaX MO3HaHUs B XUMHUHU. YucTele BemecTBa U cMecu. CriocoObl pa3esieHus CMecei.

ATOMBI ¥ MOJIEKYJbl. XUMUYECKHE 37€MEHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTeie U ciiokHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa cocTaBa BewlecTB. OTHocuTenpHas aToMmHas Macca. OTHOcUTENbHas
MOJIEKYJIIpHas Macca. MaccoBas J10J1s1 XUMHUYECKOTO DJIEMEHTA B COCAMHEHUU.

KonunuectBo BemecTBa. Mons. Mosnsipaast Mmacca. B3auMocBsI3b KOJIMYECTBA, MACCHI
U Uucia CTPYKTYPHBIX €JMHHII BemecTBa. Pacu€rel mo ¢opMmynaM XUMHUYECKUX
COEJIMHEHUN.

®u3nuecKkue U XMMUYECKUE SIBJICHN. XUMHUUYECKash peakius U €€ NMpu3Haku. 3aKOH
COXpaHEHMsI MacChl BeIIeCTB. XuUMUYeckue ypaBHeHHs. Kiaccudukamus XUMHUYECKUX
peakuuii (CoeTuHEHUs, Pa3I0KEeHHsI, 3aMEIICHHsI, OOMEHA).

Xumuueckuit Ikcnepumenm:

3HAaKOMCTBO C XHWMHUYECKOH TMOCYylIOH, MpaBujaMu paboOThl B JabopaTtopuul u
npuémamu oOpaiieHus ¢ J1abopaTopHBIM O0OpYIOBaHHWEM, M3YyYEHHUE W ONMUCAHUE
(hU3UYECKUX CBOMCTB 00pa3I0OB HEOPraHWYECKUX BEIIECTB, HAOMIOJCHHE (PU3HUESCKUX
(n1aBieHue BOCKaA, TasiHUE JIbJia, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHICHCALIUS
BOJbI) M XUMHUYECKMX (TOpeHUE CBEYM, MPOKAJIMBAHME MEIHON IPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHCIOTOW) SIBJICHMI, HAOJIOJCHHE W OINMCaHWE MPU3HAKOB
MPOTEKAHUSI XUMHUYECKUX peakiuui (pasjioKEeHHWEe caxapa, B3aUMOJCUCTBUE CEpHOMU
KHCIIOTBl C XJIOpUAOM Oapus, pasnoxkeHue rujapokcuaa menu (ll) mpu HarpeBanuu,
B3aMMOJICHCTBUE Kee3a ¢ pacTBopoM conu Memau (1), m3ydenue crnocoOoB pazaeneHus
CMeceil: ¢ TIOMONIBI0 MarHuTa, (QWIBTPOBAHUE, BbBIAPUBAHUE, JUCTHILISIUS,
xpomaTorpadusi, TPOBEICHUE OYHCTKU IMOBAPEHHOW COJM, HAOIIOJICHUE U OIMUCAHUE



pe3yJIbTaTOB MPOBEICHHS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAcCCHI,
co37laHue MOJIEJIe MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHellnne nmpeacTaBUTe M HEOPraHUYECKUX BelleCTB

Bo3agyx — cmecp razoB. CocraB Bo3myxa. Kucimopon — 3J€eMEHT U MOpOCTOe
BemecTBO. Haxoxkaenue kucimopoja B mpupoje, pu3nyeckue U XMMUYECKUE CBOMCTBA
(peaxuuu ropenust). Oxcunpl. [Ipumenenue kucaopoga. CriocoOsl MOTyUESHUs] KUCTIOPOIa
B Jlabopatopuu U TpoMbluieHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
AJUIOTPOITHAsT MOAU(PUKALIHS KUCIOPOIa.

TernoBoil 3¢ eKT XMMHUUECKON peaKlnH, TEPMOXUMHUECKUE YPAaBHEHHUS, 3K30- U
SHJIOTEPMUYECKUE peakuu. TOIIMBO: yrojib U METaH. 3arpsA3HCHUE BO3/AyXa, YCUIICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIOS.

Bopopon — sneMeHT u mpoctoe BemecTtBo. HaxoxzaeHue Bomopoda B HPUPOJE,
(dbu3uvecKue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, COCOOBI monyueHus. Kucinorel u
COJIH.

Momnsipabiii 00bEM ra30B. Pacy€Thl MO0 XUMUYECKUM YPABHEHUSIM.

dusznueckue cBOMCTBa BoAbl. Boxa kak pacrBoputeisb. PactBopbl. HackllieHHbIE 1
HEHACBIIIEHHBIE PacCTBOPbI. PaCTBOpUMOCTH BellleCTB B BoJie. MaccoBas /107151 BEIIECTBA B
pactBope. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHUs. Poib pacTBOpOB B MpPUPOJE U B
KU3HU YesoBeka. KpyroBopot BoAbl B MPUPOJE. 3arpsi3HEHUE NPUPOHBIX BoJ. OxpaHa
Y OYHCTKA IPUPOJIHBIX BOJI.

Knaccudukanus Heoprannueckux coeauHeHuid. Oxcunpl.  Knaccudukanus
OKCHUJIOB: conieo0Opa3yrolue (OCHOBHBIE, KHCJIOTHBIE, am(poTepHBbIE) U
HecoJieoOpa3zytonie. HoMmeHkiatypa okcugoB. PuU3NYECKMEe W XMMHYECKHE CBOMICTBA
okcua0B. [lomyueHnue okcuoB.

OcnoBanus. Knaccudukanusi ocHOBaHMi: MIENOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. @PHU3HYECKME W XUMHYECKHME CBOMCTBA OCHOBAHMIM.
[Tonyuyenune 0OCHOBAHU.

Kucnotsl. Knaccudukauuss xuciaor. Homenknatypa kucnor. dusmueckue u
XMMHUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTtaiuioB H. H. bekerosa. Ilonyuyenne
KHCJIOT.

Comu. Howmenknatypa coiseil. ®u3nueckue M XHUMHYECKHE CBOMCTBAa COJEH.
[Tonyuenue coei.

I'eneTnyeckas cBsi3b MEXAY KiIacCAMU HEOPTaHUYECKUX COEIUHEHUN.

Xumuueckuit Ikcnepumenm:

KAUYECTBEHHOE OIIPEJCICHUE COAEPKaHUs KHUCIOpPOoJa B BO3JAyXE, IOJyYEHHUE,
coOupaHue, pacro3HaBaHWE W U3YYEHHE CBOWCTB KHUCJIOPOJa, HAOIIOJCHHUE
B3aMMOJICCTBUS BELIECTB C KUCIOPOJIOM M YCJIOBHSI BO3HUKHOBEHMS U IPEKPAILCHUS
ropeHus (moskapa), O3HaAKOMJICHHE C 0Opas3llaMu OKCHUJOB W OIMCAHWE HX CBOWCTB,
MOJIy4eHHue, coOMpaHue, pPAclO3HaBaHWE M M3yYeHHWE CBOWCTB BOJopoaa (TOpeHHeE),
B3auMojeiictBue Boaopoaa ¢ okcugoM wmead (Il)  (BO3MOXKHO HCHONB30BaHUE
BHJIEOMATepUasIoB), HaOMOJeHHEe O0Opa3loOB BEIIECTB KOJWYECTBOM |  MOIb,
UCClieIoBaHuE OCOOEGHHOCTEH pacTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J10JIEM PAaCTBOPEHHOTO BEIIECTBA,



B3aMMO/JICHCTBUE BOJIbI C METAJUIaMU (HAaTPUEM U KalbIMEM) (BO3MOKHO HUCIIOIb30BAHUE
BHJIEOMATEPUAJIOB), HCCIEIOBaHUE OOPA3LOB HEOPraHMYECKHX BELIECTB pa3IMYHbIX
KJIACCOB, HAOJIOJEHUE HW3MEHEHHS OKpPAaCKM HHAMKATOPOB B pacTBOpax KUCIOT U
niesoven, usyuenue B3aumojieiictBusa okcuaa meau (1) ¢ pactBopoM cepHOW KUCIIOTHI,
KHCJIOT ¢ METaJUIaMU, PEaKIIMM HEUTpAIN3aliH, [TOJy4YEHNE HEPACTBOPUMBIX OCHOBAHM N,
BBITECHEHHE OJHOTO METAJIJIa IPYTHM M3 PAacTBOpa COJIM, PEIICHHUE YKCIIEPUMEHTAIBHBIX
3a7a4 no teme «BaxkHenune KiIacchl HEOPraHUYECKUX COSTUHEHUIN.

Ilepuoanueckuii 3akoH u Ilepuoaunyeckasi cucremMma XMuMHYECKHX d1eMeHTOB /I,
N. MengeneeBa. CrpoeHue aroMoB. XuMHUYeCKass CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHTE/IbHbIC PEaAKLUH

[lepBble MOMBITKH KJIAacCCU(PUKALMKA XMMHUYECKUX 3JiIeMeHTOB. [loHsATHE O rpynmax
CXOHBIX 3JE€MEHTOB (IIEJIOUYHbIE U LIETOYHO3EMENbHbIE METAIIJIbI, TAJIOT€HbI, UHEPTHbBIE
razpl). DJI€eMEHThI, KOTOpbIe 00pa3ytoT aM(poTepHbIE OKCUIBI U THIPOKCHUIBI.

[Tepnoanueckuii 3akoH. Ilepmoanueckas cucrema xumudeckux asnemeHtoB [I. M.
MengeneeBa. Koporkonepuonnas u anuHHonepuoanas Qopmel  [lepuonnyeckoit
cuctembl xuMuueckux 3semeHToB 1. M. Menneneesa. [lepuons! u rpymnmsl. @uzndeckui
CMBICJI IOPSAKOBOIO HOMEpa, HOMEPOB MEPHUOJIA U TPYIIIIHI AIEMEHTA.

Crpoenue aromoB. CoctaB aTomHbIX saep. M3otombl. OnekTpoHsl. CTpoeHHE
ANEKTPOHHBIX 000704YeK aToMoB mepBbIX 20 XUMHUYeCKUX 3JieMeHTOB llepuonnyeckoit
cucremsl [I. M. MenneneeBa. XapakTepUCTHKAa XMMHYECKOIO 3JIEMEHTa IIO €0
nonoxenuto B [lepuonnueckoii cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHUs pajuyca aTOMOB XUMHYECKMX  DJIEMEHTOB,
METAJINYECKUX ¥ HEMETAJUINYECKUX CBOMCTB I10 IPyIIaM U IEPUOIaM.

3nauenue Ilepumonmueckoro 3akoHa u llepuoguueckold CUCTEMBI XHMHYECKHX
3JIEMEHTOB JJIS1 Pa3BUTHS HAYKU U TTpakTukU. [. 1. MeHeneeB — yu€HbIN U IPaKIaHUH.

Xumnueckass  cBsi3b. KoBaneHTHass  (mosispHass U HENOJSIpHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 211EMEHTOB. VIOHHAs CBS3b.

Crenenp okucieHus. OKUCIMTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJIEHHS U BOCCTaHOBJIEHHUs. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

u3yyeHue oO0pa3llioB BEUIECTB METANIOB M HEMETaUIOB, B3aUMOJEHCTBHE
TMAPOKCUAA IMHKA C pacTBOpaMM KHCIOT W IIEJIOYel, TNPOBEACHHE OIBITOB,
WUTIOCTPUPYIOLIUX HPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (ropeHue,
peaKLnu pa3loKEHHUs, COETUHEHUS).

Mesicnpeomemmuuie ceaszu

Peanuzanuss MeXNpeIMETHBIX CBsI3€d IpM  HM3yYEHMH XHMHM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCTI0Ib30BaHUE KaK OOIMX €CTECTBEHHO--HAYUHbIX OHATHUH, TaK
U TIOHATUH, SBISAIOIIMXCS CHUCTEMHBIMM JUI OTHAEIBHBIX IPEIMETOB €CTECTBEHHO--
Hay4YHOI'0 IUKJIA.

OO0m1e ecTeCTBEHHO--HAYYHbIE MOHATHS: HAy4YHbIN (PaKT, TUMOTE3a, TEOpHUs, 3aKOH,
aHanmu3, CHHTE3, Kiaccu(puKalusi, TMEePHOJUYHOCTh, HAONI0JAEHUE, OSKCIEPUMEHT,
MOJICJIIMPOBAHUE, U3MEPEHUE, MOJCIIb, SIBJICHUE.



®dusnka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIIbI,
pPaAMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUH 3apsiji, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, a3, (PU3NUYECKUE BEIWYUHBI, €AMHMIIBI HU3MEPEHMS,
KOCMOC, IJIaHETHI, 3BE37b1, CoHIIE.

buonorust: hoTocunTes, apixanue, ouocdepa.

I'eorpadusa: atmocdepa, rumpocdepa, MUHEpANbI, TOPHBIE MOPOJbI, MOJIE3HBIE
HCKOIIAeMbI€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYecKasi peakuus

[Tepnognueckuii 3akoH. Ilepmoanueckas cucrema xumudeckux snemeHtoB [I. M.
MenpneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XMMHUYECKHX
2JIEMEHTOB NEPBBIX TPEX MEPUOJOB, KNS, KAJIBLMSA U UX COCAUHEHNUN B COOTBETCTBUH C
IIOJIOYKEHNEM JJIEMEHTOB B llepronnueckoi cucremMe U CTPOCHHEM MX aTOMOB.

CtpoeHue BemecTBa: BUIbl XUMUYECKOW CBSI3U. THUIMBI KPUCTAIUNIMYECKUX PEUIETOK,
3aBUCHMOCTh CBOMCTB BELIECTBA OT THUMNA KPUCTAUIMYECKOM PEMETKH W BUIA
XAMUYECKOHU CBSI3H.

Knaccudukanuss v HOMEHKJIATypa HEOPraHMYECKMX BEUIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCALIMXCS K PA3JIMYHBIM KJIACCaM HEOPTAaHMYECKUX COEIMHEHMI,
TE€HETUYECKAsl CBA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukanus XMMHYECKMX peaklMil MO pa3IUyHbIM NpU3HaKaM (M0 YHUCIy U
COCTaBY Y4YaCTBYIOLIMX B PEAKIUU BEIIECTB, 10 TEIUIOBOMY 3(PQeKTy, Mo M3MEHEHHUIO
CTENEHEel OKUCICHUS XUMUYECKHUX OJJIEMEHTOB, IO OOpPaTUMOCTH, MO YYacTHIO
KaTajan3aTopa). K30- U SHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE YPABHEHUSI.

[Tonsitue o ckopoctu xumuyeckoil peakiuu. [lositTue 00 o0O0paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOT€HHBIX W TETEePOTEeHHBIX
peakuusax. I[lonsitue o karamuse. I[loHsATHE O XUMUYECKOM paBHOBecHH. DaKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XUMHYECKOUN PEAKIIUHU U MOJOKEHUE XUMUUECKOTO PABHOBECHS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuu, AIIEKTPOHHBIN OanmaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBJICHUE YPABHEHUN OKHUCIUTEIIBHO--
BOCCTAaHOBUTEIILHBIX PEaKIUii C UCTIOJIB30BAHUEM METO/Ia DJIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOJIUTUUECKOW TUCCOLNUALMU. DIEKTPOIUTBI M HEIIEKTPOIUTHI.
Katnonsl, aHuoHbl. MexaHu3M JAucCCOLMAlMM BEHIECTB C Ppa3IMYHBIMU BHUAAMU
XuMH4eckoi cBs3u. CreneHs aucconuanuu. CUIbHbBIE U CIIa0ble AIEKTPOIUTHI.

Peaknun moHHOro oOMeHa. YCIIOBUSA TNPOTEKAaHUs pEaKIMii MOHHOTO OOMEHa,
MOJIHBbIE U COKpalI€HHbIE HOHHBIE YpaBHEHUs1 peakuuil. CBONCTBA KUCIOT, OCHOBAHUN U
coJieil B CBETE MpPEJICTaBIEHUN 00 AJIEKTPOIUTHUECKOW auccoruanuu. KadecTBeHHbIE
peakuuu Ha MOHBL. [IoHATHE O TMApPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJECIISIMU KPUCTAJUIMYECKUX PELIETOK HEOPraHUYECKUX BEILECTB
— METAJUIOB U HEMETauIoB (rpaduTa M amMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATPHS),
HCCIICOBAaHUE 3aBUCUMOCTU CKOPOCTM XMMHMYECKOM pEaKUUH OT BO3IAEHCTBUS
pa3nuyHBIX  (PAKTOPOB, HCCIENIOBAHHE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpouecca AUCCOLMAUU KUCIOT, IIeo4ed U cosied (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEO



MaTepHaJIOB), MPOBEJCHNE OIBITOB, WLUTFOCTPUPYIOIINUX NMPU3HAKK MTPOTECKAHUS PEaKIUil
HOHHOTO 0OMeHa (oOpa3oBaHUE OcajKa, BbIJEICHUE ra3a, 00pa3oBaHUE BO/JIbI), OMBITOB,
WUTIOCTPUPYIOIMIUX TIPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue,
peaKkIy pa3loKeHUs, COCAWHEHUS), pACIO3HABAaHWE HEOPTaHMYECKUX BEUIECTB C
MTOMOIILI0 KAYeCTBEHHBIX PEaKIUi Ha MOHBI, PEIICHUE SKCTICPUMEHTATBHBIX 3a7ad.

HemeTtanibl 1 UX COeTUHEHUSA

OOm1as xapakTepucTuka raoreHoB. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTePHEIE
crenieHu okuciieHus. CTpoeHue U (pU3uIecKue CBONCTBA MPOCTHIX BEIICCTB — FAJIOTCHOB.
XUMUYeCKHe CBOHCTBA Ha TmpuUMepe xJjopa (B3aUMOJCHCTBHE C MeETaUIaMH,
HEMeTaJUTaMH, Ieno4aMu). XiopoBojoposa. ComnsHas KHCIOTa, XUMHUYECKHUE CBOMCTBA,
nojydeHue, nmpuMeHeHue. JleiicTBue Xjiopa W XJIOPOBOJOPOJA HA OPTaHW3M YEIOBEKa.
Baxwueiimme XJIOpUIbl M UX HAX0XKACHUE B IPUPOJIE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe cTereHn okuciaeHus. CTpoeHne u (pU3MIecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOpOJia U Ccepbl. AJIOTPONHBICE MOJAU(DUKAIINN KHCIOPOJa U CEpPhbl. XUMUYCCKUE
cBoiicTBa cepbl. CepoBOIOPOI, CTpOCHUE, PU3MUECKUE M XUMUUECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TPEJICTABUTEIU KHUCIOTHBIX OKCHIOB. CepHas KHCIIOTa, (U3NYSCKHUE W
XMMHYECKHE CBOMCTBa (00IIME KaK MPEICTaBUTENS Kiacca KHCIOT M CHEeIH(HUECKue).
XUMUYECKUE PEAKIMH, JIeXkKAIIUe B OCHOBE IPOMBIIUICHHOTO CIOCO0a IONTYYCHUS
cepHolt kucioThl. [Ipumenenue cepHoit kKUCIOThl. CoJli CEPHOM KUCIIOTHI, KaUeCTBEHHAs
peakuus Ha cynbdaT-uoH. HaxoxxaeHue cepbl U €€ coelMHEeHUH B MpUpojie. XUMUUYECKOE
3arpsi3HEHUE  OKPY’XKAIoIIeH Cpelbl COENMHEHUSAMH Cepbl (KUCIOTHBIE  JIOXK[IH,
3arpsi3HeHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAICHUS.

O6mas xapakrepucTtuka 3neMeHToB VA-rpymnbl. OcOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUs. A30T, paclpocTpaHeHHe B MpHUpoje, puznueckue u
XxuMHu4ueckre cpoiictBa. KpyroBopor azora B mpupoae. AMMHak, ero Qusmueckue u
XMMHYECKHE CBOWCTBA, MojiyueHue W npumenenue. Conu aMMOHUS, uX (U3MYECKUE U
XUMHYECKHE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI AMMOHUSIL.
A3oTHas Kuciora, e€ moyiyueHue, (U3MUEeCKHe U XUMUYECKHEe CBOMcTBa (0OIIMe Kak
MpeICTaBUTENs Kiacca KUCIOT U crnenuduueckue). Mcnonp3oBaHne HUTPATOB U COJIeH
aMMOHMSI B KayeCTBE MHHEpaJIbHBIX yA0OpeHui. XHUMHUECKoe 3arps3HEHUE
OKpY Karome cpeipl COeTUHEHUSIMU a30Ta (KUCIOTHBIC JOXKIM, 3arpsi3HEHUE BO3/yXa,
MOYBBI M BOJIOEMOB). Docdop, ammorpornHbie Moaudukanuu dochopa, dusndeckue u
xummuueckne cpoiictBa. Oxcupa ¢ocdopa (V) u docdopnas kucinora, Qusudyeckue u
XUMHYECKHE CBOWCTBa, nmonydeHue. Hcmonb3oBanue ¢ochaToB B KauyecTBe
MUHEPAJIbHBIX YAOOpEHUHN.

O6mas xapakrepuctuka 31emMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE  CTEMEHW  OKHUCICHUA.  YTIEpoJ,  aUIOTPOIHbIE  MOAM(HUKAIUH,
pacnpocTpaHeHue B Mpupoae, (U3NYECKUe U XUMHUYECKHE CBOMCTBA. AJcCOpOIms.
KpyroBopot yriepoma B mpupojge. Okcuasl yriaepoaa, ux (GU3NUecKHe U XUMUYECKUE
CBOICTBA, JICHCTBUE HA JKUBBIC OPTAaHU3MBI, TIOJyYCHNUE U MPUMEHEHHE. JKOJIOTHIECKHIE
nmpoOyieMbl, cBsi3aHHbIE ¢ okcuaoM yriepona (1V), runore3a riobalbHOTO MOTETUICHUS
KJIMMaTa, MapHUKOBBIA 3PQekT. YroiapbHass KHCIOTa U €€ CONMU, UX (PU3UYECKHE U



XUMUYECKHUE CBOICTBA, MOTyueHue U npuMeHenue. KauectBennas peakius Ha kapOoHaT-
noHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHble TOHATHA OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, STWUJIEH, alUETWIEH, 3TAaHOJ, TJIMLEPHH, YKCYCHAasl KHCIIOTA).
[IpupoHbIE UCTOYHHUKHU YTIEBOIOPOIOB (YroJyib, MPUPOAHBIN Ta3, HEPTH), MPOIAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY M MIPOMBINIIEHHOCTH. [loHATHE 0 OHOTOTHYECKHT
BAXKHBIX BEIIECTBAX: JKUpax, OejKax, YyIJIeBOJaX — W HMX POJU B >KU3HU YEJIOBEKA.
MarepuanbHoe €JMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COCTUHEHUM.

Kpemuuii, ero ¢usmueckre u XMMUUECKHE CBOMCTBA, MOJIYYEHUE U TPUMEHEHHE.
Coenunenus kpemHusi B npupoje. O0mue npeacraBienus 06 oxkcune kpemuus (1V) u
KpeMHHEeBON kucioTe. CWIMKAThl, UX HUCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiimme cTpouTenbHble MaTepuanbl:  KepaMHMKa, CTEKJIO, I[EMEHT, OEeTOH,
xene300eToH. [IpoGiembl 0€30MacHOrO HMCMOJB30BAHUS CTPOUTEIBHBIX MAaTEpUaoOB B
MOBCEIHEBHOM JKU3HHU.

Xumuueckuit Ikcnepumenm:

U3ydYeHHe O0O0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJISIHOW KHCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJ-UOHBI U HAONIOJCHUE MPU3HAKOB HX
MPOTEKAHUsI, OMBITHI, OTpaXKaKIMKe (PU3NUSCKHE U XUMUYECKUE CBOWCTBA TajJOTCHOB U
UX COEAMHEHHH (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPHANIOB), O3HAKOMIIEHHUE C
oOpa3uamMu XJOpUIOB (TAJIOr€HHUJIOB), O3HAKOMJIEHME C oOpas3lamMu cepbl U eé
COEIMHEHUSIMU (BO3MOJKHO HCIIOJIb30BAaHUE BHUAEOMATEPUAIOB), HAOIIOJACHHE Tpoliecca
oOyrauBaHusl caxapa MoJ JeCTBUEM KOHLUEHTPUPOBAHHON CEPHON KHUCIIOTHI, U3y4YEHHE
XUMHYECKHX CBOWCTB pa30aBIECHHOW CEpHOM KHUCIIOTHI, MPOBEACHHE KaueCTBEHHOU
peakuuu Ha cynbdaT-uOH U HaOJIIOJeHUEe NpHU3HAKa €€ MPOTeKaHUs, 03HAKOMJIEHUE C
¢u3myeckuMu  CBOMcTBaMu aszora, (Qochopa M WX COCOTUHEHHH (BO3MOIKHO
WCIIOJIb30BaHKME BHJIEOMATEpUAIOB), OOpa3laMu a30THBIX U (HochOpHBIX yHOOpEeHHH,
nojlyuyeHue, coOupaHue, pacrno3HaBaHME M HM3yuyeHUE CBOMCTB aMMHaKa, MPOBEJCHHE
KayeCTBEHHBIX peakluii Ha MOH aMMOHUS U (ochaT-uOH U HU3yueHHUE TMPU3HAKOB HUX
MPOTEKAHMsSI, B3aUMOJACHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEAbI0
(BO3MOKHO HCITIOJIb30BAHUE BHJIEOMATEPUATIOB), U3YUCHHE MOJIETCH KPUCTATUTUYECKUX
pemi€Tok anmasza, rpaduta, (QysuiepeHa, O3HAKOMJIIEHHE C IMPOLEecCOM aacopOuuu
pPacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM TPOTHBOTasa,
MoJIy4eHue, coOupaHHe, pacrlo3HaBaHUE M HW3Y4YCHHE CBOWCTB YTJEKUCIIOTO Tas3a,
MPOBE/ICHNE KAYeCTBEHHBIX pEaKIMii Ha KapOOHAT W CUJIMKAT-UOHBI U H3yYCHHUE
MPU3HAKOB  UX  MPOTEKaHHUs, O3HAKOMJICHME C  NPOAYKUHEH  CHJIMKATHOMN
MPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Baxneitmue
HEMETAJIJIbl U UX COCAUHEHUS.

MeTaJuibl U MX COeIUHEHM I

OO0mass xapakTepuCTHKa XUMHUYECKHX JJIEMEHTOB — METAJUIOB HA OCHOBAaHUHM WX
nonoxkenus B llepuoanueckoin cucreMe xumuyeckux snemeHToB [[. M. Menneneea u
ctpoeHust atomMoB. CTpoeHHe MeTauioB. MeTaminueckass CBsi3b U METAJNIMYECKas
KpUCTAJUTMYECKass pemETKa. DIEKTPOXUMUYECKUM PpsSAJ HANPSDKEHWM  METaJlIoB.



dusnueckue U XMMUYECKHe cBOCTBAa MeTaiioB. OO01ue crocoObl MOJyYeHUsI METAILIIOB.
[TonsiTHe 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl
(ctranp, 4yryH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenoynble MeTamipl: MojoxkeHne B llepronnyeckod CHUCTEME XUMHYECKHX
snementoB JI. M. MeHaeneeBa, CTpoeHHME HUX aTOMOB, HAXOXIECHUE B MPHUPOJIE.
duznyeckue M XUMHYECKHE CBOiicTBa (Ha mnpumepe HaTpus U Kanus). OKCUabl U
TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHne menoYHbIX METAJIJIOB U UX COCIMHECHUM.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHUM M KaJbLM: TonokeHue B [lepuoandeckoi
cucrtemMe XxuMuieckux aneMeHToB /. 1. MenneneeBa, CTpoeHME UX aTOMOB, HaX0XKJACHUE
B npupone. Pusnueckue M XMMUYECKHE CBOWCTBA MarHus M Kaublusa. BaxuHenmme
COCIMHEHUSI KalbIUs (OKCUI, THUAPOKCHA, coiu). JKECTKocTh BOABI U CHOCOOBI €€
YCTpaHECHHUS.

AnromuHui: nonoxeHue B llepronnueckoi cucreme Xumudeckux anemeHTos . WM.
MenpeneeBa, CTpOCHHE aTOMa, HaxOXAeHUE B npupoje. PU3MYECKUe U XUMUYECKHUE
CBOMCTBa aMFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCUIA ATFOMUHHSL.

Kenezo: nonoxenune B Ilepuonnueckoir cucremMe xumuueckux snemeHTtoB JI. .
MenpeneeBa, CTpOCHHE aToOMa, HaxXOXXJAEHUE B npupoge. PU3MYECKUEe U XUMUYECKHUE
cBoMcTBa xene3a. Okcunabl, TuaApokcu bl U conn xenesa (I1) u xenesa (11l), ux cocras,
CBOMCTBA U MOJyUYECHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMHi METAJUIOB U CIIJIABOB, UX (PU3UYECKUMHU CBOMCTBAMH,
U3y4YeHHE  PE3yJbTAaTOB  KOPPO3MM  METAUIOB  (BO3MOXXKHO  HCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEN B3aUMOJCHCTBUSI OKCHA KalblUsl U HATpUs C BOAOH
(BO3MOKHO HMCHOJIb30BaHUE BHUJIEOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB >KECTKON BOJBI,
npolecca ropeHus keneza B KUCIopoJie (BO3MOXKHO UCIOIb30BAHUE BUEOMATEPUATIOB),
IPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEaKIMii HA MOHBI: MarHusi, KaJblMsl, aTFOMUHHS,
nuHKka, cxene3a (1) u xenesa (Ill), memu (Il), HabGmromeHWEe W oOmMMCaHWE MPOIECCOB
OKpAIllMBaHUS TUIAMEHM MOHAMU HATpUsS, KAl U KaJlblUs (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUANIOB), HCCiel0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHAA AIOMHHHS U
TUAPOKCHIA 1IMHKA, pEUIEHHWE OHKCIEPUMEHTANbHBIX 3a1ady 1o Teme «BaxHeimue
METAJUJIbl U UX COCAVUHEHUS.

XuMHS ¥ OKPYKAKIIAS cpeaa

BemectBa u Marepuanibl B IOBCEIHEBHOM JKM3HM 4YeloBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XHMHUYECKHX peakiuii B ObiTy. [lepBas momomib mnpu
XUMHUYECKHUX 05KOraxX W OTPaBIICHUSIX.

XUMHYECKOE 3arpsA3HEHUE OKpYyXKawlieil cpeabl (MpelneiabHas AOMyCTUMAs
KOHLIeHTpauusi Bemects, nanee — I[I/IK). Ponp xumMum B pelIeHUHM 3KOJIOTHYECKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpasloB MaTepuanaoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEpHBIC
MaTepHaIbl).

Meoswcnpeomemnnie ceazu



Peammsanuss MeXNpeIMETHBIX CBsI3€d INpU M3y4eHMHM XuMuM B 9 Kiacce
OCYILECTBIISIETCSA Yepe3 UCTOIh30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK
W TIOHSTHH, SBISIOMUXCA CHCTEMHBIMH JUISI OTIENBHBIX IPEAMETOB E€CTECTBEHHO--
HAYYHOTO ITUKJIA.

OOmIre ecTeCTBEHHO-HAYYHbIC TIOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TeOpHs,
aHanmu3, CHHTE3, KiIacCu(pUKanus, TMEePHOJUIHOCTh, HAOMIOJAeHNE, OSKCIEPUMEHT,
MOJICTUPOBAaHNE, W3MEPEHHE, MOJENb, SBICHUE, MAPHUKOBBIA 3P (EKT, TEXHOJIOTHS,
MaTepHabI.

dwusmka: marepusi, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTHBHOCTh, MOJEKYJa, SJIEKTPUYECKHNA 3apsij, MPOBOJHUKHU, TOIYIPOBOIHUKH,
IMRJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTh, KpPUCTAUITMYECKAs pEIIETKa, CIUIaBbl, (QHU3MUECKUE
BEJIMYMHBI, CIUHUIBI HM3MEpPEHHsS, KOCMHYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3IIBI,
Connue.

buonorus: ¢dorocuHTe3, npIxaHuWe, OWocdepa, DKOCUCTEMa, MHUHEpAIbHEIC
ynoOpeHuUsi, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATEIILHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOAbI, MOJIE3HBIC
MCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.

MNVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS MTPOI'PAMMBI 1O XUMUHU
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3ybTAThl OCBOEHMS MPOIPaMMbl OCHOBHOT'O OOLIEro 0Opa3oBaHUs
JIOCTUTAlOTCsl B XojA€ OOydyeHHs XUMHUM B €IUMHCTBE Yy4eOHOW M BOCHUTATEIbHOU
JEeSITEIbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMUA POCCUMCKMMM COLIMOKYJIBTYPHBIMU U
JTYyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMH B OOILECTBE MIPABUJIAMU 1 HOPMaMU
HOBEJICHUSI M CLIOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLIMATU3ALUH
oOydJaronuxcs.

JInuHOCTHBIE pe3yJIbTaThl OTPaXKaIoT TOTOBHOCTh 00yyaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMON IMO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAIMM M pacllupeHue
OIIBITA JIESITEILHOCTU Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpHOTHYECKOT0 BOCIUTAHUS:

[ICHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYyJIbTYpPHOMY, HUCTOPHYECKOMY H
HAyYHOMY HAcCJeIuI0, TOHUMAaHUs 3HaYeHUs XUMUUECKOM HayKU B )KU3HU COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH BJaJeTh JOCTOBEpHOM HHpopManued O IepeloBbIX
JOCTH)KEHUSIX U OTKPBITHSIX MHUPOBOM M OTEYECTBEHHON XHMMUH, 3aMHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUSIX 00 YCTPONCTBE MUpPa U OOIIECTBA;

2) TPaKAAHCKOT0 BOCIIUTAHNS:

IpPEJCTaBIEHHUS O COLUATBHBIX HOpMaX U MPaBUIaX MEKIMUYHOCTHBIX OTHOLLICHHH B
KOJIJICKTUBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOI,
y4e0OHO-HCCIeI0BATEIbCKOM, TBOPUECKON U IPYTHX BUAAX JAEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JEATENbHOCTH  NPH  BHINOJIHEHWHM  Y4EOHBIX,
MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3AaHNN YUeOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMONOHUMAHMIO M B3aMMOIIOMOIIM B TMIpOIlecCce 3TOM



y4eOHOM N1eATEeIbHOCTH, FOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIEHUE U MOCTYIKU CBOHUX
TOBapHIled C NO3UIUM HPABCTBEHHBIX M NPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM ITOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PDEHUECKHE TMPEACTaBICHUS] O BEIIECTBE U XUMHYECKOW peakiuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKHM U COCTAaBISAIOLINE OCHOBY
Ul TIOHMMAaHHs CYIIHOCTH HAayYHOM KapTUHBI MHUpa, MpPEACTaBlIE€HUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C MPUPOJHONU Cpenoi, o
POJIM XMMHH B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHbIE MOTUBBI, HAMPABJIEHHbIE HA MOJIYYE€HUE HOBBIX 3HAHUN 10 XUMUH,
HeoOX0oIMMble JUIsl 0ObSICHEHHsI HAOMI0AaeMbIX MPOLIECCOB U SBJICHUM, TTO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYpPhl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIILHON
paboThl ¢ y4eOHBIMH TEKCTAMM, CIIPABOYHOM JIUTEpaTypOil, JOCTYIHBIMUA TEXHUYECKUMU
CpelICTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpec K OOyYeHHIO U TIO3HaHWIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHOM M HCCIEI0BATEIbCKOM NESTENbHOCTH, K
OCO3HAaHHOMY BBIOOpY HANpPaBIEHHOCTU U YPOBHS O0YUYEHUS B JaJIbHEHUIIEM;

4) popMUpOBaHHUS KYJIbTYPbI 310POBBSI:

OCO3HaHHE IIEHHOCTU >KU3HM, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3/I0pPOBBII 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUIA U HENPUITHE BPEIHBIX
npuBblYeK  (YymoTpeOJeHUs  alKoroiii, HAapKOTHUKOB, KypeHHs), HEOOXOAUMOCTH
coOnrofieHus] mpaBui 0e30MacHOCTH MpH OOpalieHMH ¢ XMMHYECKUMH BEIIECTBaMU B
OBITY U peaIbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

UHTEpEC K NPAKTUYECKOMY H3yudeHHUIo Tpodeccuil W Tpyaa pasiMyHOTO poja,
YBaXEHUE K TPyAYy M pe3yJibTaTaM TPYIOBOM NEATEIBHOCTH, B TOM YHCIE HA OCHOBE
NPUMEHEHUS TPEIMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBIM BBIOOP WHIUBUIYAITHHOM
TPaeKTOpUU TPOJODKEHHs] 00pa3oBaHUsl C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPeOHOCTEW, YCHEIIHON
npodeccuoHaNbHONW NEATENFHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH
aJIanITUPOBAThCS B TpoeccuoHaNbHON Cpelie;

6) 3K0JI0rnYecKOro BOCIIMTAHUA:

9KOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHHKY KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAaHMS, IMOHUMAaHHE IEHHOCTH 3JI0POBOTO M 0O€30MacHOTO
oOpa3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY H
MICUXUYECKOMY 37I0POBbIO, OCO3HAHHME ILIEHHOCTH COOJIOZCHUS TMpaBmil Oe30MacHOTo
MOBeJIeHUs IpU paboTe ¢ BELIECTBAMHU, a TAKXKE B CUTYALIUSAX, YTPOXKAIOIINX 3/I0POBBIO U
JKU3HHM JIIOJICH;

CHOCOOHOCTH TNPUMEHSTHh 3HAHUS, IOJIydaeMble NpPU M3YYCHUH XHUMHUH, JUIS
pelieHus 3a7ad, CBSA3aHHBIX C OKPYJKAIOIIEH IPUPOJHOM CPENOH, Ul IOBBIIICHUS
YPOBHS 9KOJIOTUYECKON KYJIBTYPBI, OCO3HAHUS TII00AIHHOTO XapaKTepa SKOJIOTUYECKHX
npobieM W MyTel HuX pelIeHHs IOCPEICTBOM METOAOB XHMHH, 3SKOJIOTUYECKOTO



MBIIUICHHS, YMEHUSI PYKOBOACTBOBATHCS UM B TO3HABATENIbHOW, KOMMYHUKATUBHOU U
COLIMAJIbHOW MPAKTHUKE.

METANPEJIMETHBIE PE3YJIbTATHBI

B cocraBe MmeTanmpeAMETHBIX  PE3yJbTAaTOB  BBIACISIOT  3HAUUMbIC  JUIS
dhopMupoBaHUs MHUPOBO33pEHUSI OOIICHAYYHBIE MOHSTHS (3aKOH, TEOpHsl, MPHUHIIUIIL,
runotesa, ¢akT, CucTeMa, MpoIecc, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE UCIIOIB3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YYEOHBIX MpeAMETax M TMO3BOJSIOT Ha OCHOBE 3HAHMM M3 ITUX
npeaMeToB (HOpMUPOBATh MPEACTABICHUE O IICJIOCTHOM HAay4YHOM KapTHHE MuUpa, U
YHUBEpCAJIbHbIE  ydeOHble  JeWCTBUA  (TO3HABaTEeNbHBIE,  KOMMYHHUKATHBHBIC,
peryJsaTUBHBIE),  KOTOpble  obOecmeunBaoT  (GOPMHPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU eI TEIHbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUSA

ba3oBbIe JJoruyeckue AeicTBUA:

YMEHHUS HCTOJIB30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHHUS TPU OCBOCHHUH 3HAHUN:
pacKpbIBaTh CMBICT XHUMHUYECKUX TOHATHUN (BBIACIATH WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIMBAaTh B3aMMOCBS3b C JPYTUMH TOHATHSAMH), HMCIOJIB30BATh TOHATHS IS
OOBACHEHHUST OTACIBbHBIX (DaKTOB W SBJICHUW, BHIOMpATh OCHOBAHUS U KPUTEPUHU IS
KJIacCUPUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX peaKIui, yCTaHaBIWBaTh
MPUYMHHO-CIICJICTBEHHBIC CBSI3M MEXIY OOBEKTaMU HW3YUYEHHUS, CTPOUTH JIOTHYECKHE
paccyxkaeHus (MHAYKTUBHbBbIE, JEIyKTUBHbIE, I[10 AaHAJIOTMH), [eJlaTh BBIBOJABI U
3aKJIIOUEHHUS;

yMEHHEe TPUMEHSTh B TMpollecce TO3HAHUS TMOHATUS  (NIpEJAMETHbIE U
MeTanpeaIMEeTHbIE), CUMBOJIMUECKHE (3HAKOBBIE) MOJENU, HUCIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh UIMPOKO NPHUMEHSEMble B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHYECKHUM 3HaK (CUMBOJI 3JIEMEHTa), XUMHU4Yeckas ¢popMyiia U ypaBHEHHE XUMHUECKON
peakiuy — MpU peuieHuH y4eOHO-TI03HABaTENbHBIX 33/1a4, C YYETOM ITHX MOJEIbHBIX
NPEJICTABJICHUI BBISBIATh M XapaKTepU30BATh CYIIECTBEHHbIE MPU3HAKH H3YYaeMbIX
O0OBEKTOB — XUMHYECKMX BEIIECTB W XHMHUYECKUX pEaKIUid, BBISBIATH OOIIHME
3aKOHOMEPHOCTH, TNPUYUHHO-CJICJACTBCHHbIE CBS3M U TPOTHBOPEUYHMS B H3Y4YaeMBIX
mpoleccax H siBJICHHSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUSA !

yMEHHE HCIONb30BaTh IIOCTABIIEHHbIE BOMPOCHI B KAadyeCcTBE WHCTPYMEHTa
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI sl (DOPMHUPOBAHUS TUIIOTE3bI IO IMPOBEPKE
MPaBUIILHOCTU BBICKA3BIBAEMBIX CYKJICHUMH;

npuoOpeTeHrne OmbITa M0 IUIAHUPOBAHWIO, OpPraHU3alldd U  TMPOBEIACHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XO0M IPOIIecca, CAMOCTOSITEIIbHO
MIPOTHO3UPOBATH €r0 Pe3yNbTat, (GOPMYIHPOBATH OOOOIIECHUS U BHIBOIBI IO pe3yIbTaTaM
MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIIATH OTYET O MPOAETaHHON padoTe.

Pa6ora ¢ undopmanueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U HHTEPIPETHPOBATH UH(DOPMAITHIO Pa3THUHBIX
BUJIOB M (OpM MpeacTaBiCHHs, MOIy4aeMyK) W3 pa3HBIX HMCTOYHHKOB (HAYYHO-
MOMYJISIPHAsT JINTEpaTypa XUMHUYECKOTO COJCpX aHHs, CIpPaBOYHBIC IMOCOOUS, PECypChl



WHTepHera), KpPUTHYECKH  OLICHMBAThb  IPOTUBOPEYMBYID W HEIOCTOBEPHYIO
MH(pOpMaLHIO;

YMEHUE NPUMEHATH pa3IU4HblE METOAbl M 3ampochl MpU IOHCKE U OTOOpe
“H(pOpMaLIUK U COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOAUMBIX JIJIsl BBIMOJIHEHUS YUEOHBIX U
MO3HABATEIbHBIX 33/7a4 ONpPEAENEHHOr0 TUMA, NPUOOpPETeHHe OmbiTa B 00JaCTU
WCIIOB30BaHUSI  WMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHM,  OBIIJICHUE
KyJbTYPOW aKTHBHOT'O HCIIOJIb30BaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO
BBIOMpATh ONTHUMAJIbHYIO (OpMy NpelIcTaBiIeHUs WH(POPMALKUU W WUIIOCTPUPOBATH
peraeMble 3aa4i HECIOKHBIMU CXEMaMHM, TUarpaMMaMi, IpyruMu GopMamu rpaduxu
1 MX KOMOMHAIUSIMU,

yMEHHE  HCIONb30BaTh M  aHaJU3UpoBaTb B  Ipolecce ydyeOHOW U
HCCIIEIOBAaTENbCKON  JESTENbHOCTH HMHPOPMALUI0O O BIUSHUU TMPOMBIIUICHHOCTH,
CEJBCKOI0 X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY’KAIOIIEH IPUPOJHOUN CPEJIBI.

KoMmyHuKaTHBHBIC YHHBepPCcaJbHbIEe Y4eOHbIe 1eiiCTBUSA:

yMEHHs 3aJlaBaTh BOMPOCHI (B XOj€ Auajiora U (WiaM) AUCKYCCHUHU) MO CYIIECTBY
o0cykJ1aeMoil TeMbl, (OPMYJIUPOBATh CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEUIOKEHHOU 3a/1a4H;

YMEHUS MPEJCTABIATh NOJYYEHHBIE PE3YyJIbTAaThl I03HABATEIBHON JAEATEIBHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIMI0 PE3YJIbTAaTOB BBINOJIHEHUS
XMMHYECKOI0 JKCIepuMeHTa (JabopaTopHOro OmbITa, J1abOpaTOpHOM paboThl 1O
UCCJIEIOBAaHUIO CBOMCTB BELIECTB, YYEOHOTO MPOEKTA);

yMEeHHs y4eOHOro COTPYAHMYECTBAa CO CBEPCTHUKAMHM B  COBMECTHOM
NIO3HABATEIbHOM M MCCIIEIOBATENICKON AESITEIbHOCTH IPU PEIICHUH BO3HUKAIOLINX
npo0yieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBaHUS MO3ULUN (0OCYXKIEHMUS,
oOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAMHALIUS COBMECTHBIX JCHCTBUIA,
orpeziesieHue KPUTEPUEB 10 OIICHKE KayeCTBa BHIMOJIHEHHON pabOThI U ApyTHE).

PeryasiTuBHbIEe YHHBeEpCAJbHbIE y4eOHbIE 1eHCTBHUSA:

YMEHUE CaMOCTOSITEIbHO OIpPEACNATh LeNu JACSITEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJMPOBATH M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSTeILHOCTh, BBIOMpaTh HamOosiee A(PQPEeKTUBHBIE CIMOCOOBI pEIICHHS Y4YeOHBIX |
MO3HABATEIbHBIX  3a/Ja4, CaMOCTOSITEJIbHO  COCTaBJATh WIM  KOPPEKTUPOBATh
NPEJIOKEHHBI aJrOPUTM ACHUCTBUM TPH BBIMNOJIHEHUU 33JaHUN C YYETOM MOIYyUYEHUS
HOBBIX 3HAaHUN 00 WH3yyaeMbIX OOBEKTAaX — BEIIECTBAX M pEaKlHUAX, OICHUBATH
COOTBETCTBUE MOJIYYEHHOTO pe3yJjbTaTa 3asBJICHHON LM, YMEHUE HCIOJb30BaTh M
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B yCIOBUU 3aJaHUI.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO OOS3aTENBHOTO CO/Ep KaHus,
YCTaHOBIIEHHOTO JaHHOW (enepanbHOil pabodeld MporpamMmoii, BBIICISIOT: OCBOCHHBIE
o0y4aronMucs Hay4YHbIe 3HAHUS, YMEHHSI U CHOCOOBI JIEHCTBUI, CHCIIM(PUIESCKUE IS
MpeIMETHOM o0acT «XUMUS, BUIBI IEATEILHOCTH 10 TIOJYUYEHUIO0 HOBOTO 3HAHUS, €T0
WHTEPIpPETAluU, TPEOOpPa30BaHUI0 M TPUMECHEHHIO B PAa3IMYHBIX YUYEOHBIX M HOBBIX
CUTyaIUsX.



K xonmy oOydenuss B 8 kiacce mpeaMeTHbIE pe3yJibTaTbl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YYAIOUIUXCSl YMEHUM:

pPacKpbIBaTb CMBICII OCHOBHBIX XMMHYECKHX IIOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUM DJIEMEHT, IIPOCTOE€ BEUIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(omHOpOIHAsT M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas U
MOJIEKYJISIPHAS. Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JOJS XMMHUYECKOrO JJIEMEHTa B COEIMHEHUU, MOJIAPHBIM OOBEM, OKCHJ,
KHCJIOTA, OCHOBAaHHUE, COJb, JJIEKTPOOTPHULATEIBHOCTb, CTEIEHb OKHCIICHHS,
XUMHUYECKasl peakuus, KilacCuPUKausi peakuui: peakuud COEIUHEHUS,
peakuuy pasloKEeHUs, peaKklMH 3aMelIeHus, peakuuu oOMeHa, 3K30- HU
SHJOTEPMHUUCCKUE pEaKIuHu, TerioBol »3¢ddexT peakiuu, AIpOo aToma,
ANIEKTPOHHBIA CJIOM aroma, aTOMHas OpOMTallb, paguyC aroMa, XUMHUYecKas
CBsI3b, MTOJISIPHAS. ¥ HEINOJISIPHAS. KOBAJICHTHASI CBSI3b, MOHHAS CBSI3b, NOH, KATHOH,
aHUOH, pacTBOp, MaccoBas JOJsl BellecTBa (MPOLIEHTHAas KOHLIEHTpalus) B
pacTtBope;

WUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U NPUMEHSATH
9TH MOHATHUSA NIPU ONMCAHUHU BEIIECTB U UX NPEBPAICHUN;

UCIIOJIb30BATh XMMHYECKYI0O CUMBOJIMKY Ui COCTaBieHHsI (OpPMyJ BEIIEeCTB U
YPaBHEHUN XUMHUYECKUX PEAKLINM;

ONpeeNATh BaJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEJAMHEHMUSX,
CTENIEHb OKHUCJICHHUS 3JIE€MEHTOB B OWMHAPHBIX COCIMHEHUSX, MPUHAIIC)KHOCTh
BEUIECTB K ONpeneiI€HHOMY Kjaccy COequHeHuil mo Qopmynam, BUT
XUMHUYECKON CBSI3U (KOBAJICHTHAs U MOHHAs) B HEOPTraHMYECKUX COCIMHEHUSIX;
packpeiBaTb  cmbica  llepuommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh  NOHUMAHUE MEPUOJAMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT MX MoJjokeHus B [lepuoanueckoii cucreme, 3aKOHOB
COXpPAHEHHUsI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
Y4EHHUs, 3aKOHa ABOTaJIpo;

OMKCHIBATh U XapaKTepu3oBaTh TaOnmuuHyio ¢opmy Ileprognueckoii cucTeMbl
XUMHYECKHX AJIEMEHTOB: pa3iuyaTh MOHSATUS «TJIaBHAS MOATpyIMa (A-rpyIma)»
u «1o6oyHas noarpynna (b-rpymmna)», Masbie U GOJBIITNE TePUOIbI, COOTHOCUTD
o0o3HaueHMsI, KOTOpble wuMmerorcs B Tabnume «llepumoguueckas cucrema
xumuyeckux snemMeHToB JI. V1. MenzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsAn A1apa, oOlee Yucio
UIEKTPOHOB M PaCIpeNEICHUE UX 10 JEKTPOHHBIM CIIOSIM);

KJIaccu(UIUpPOBAaTh XUMHUYECKHE DJEMEHTBHI, HEOpraHMYecKue BEIlecTBa,
XMMHYECKHE PEAKLMH (II0 YUCIIy U COCTABY y4YacTBYIOIIMX B PEAKLUHU BEIIECTB,
1o TerIoBoMy P eKTy);

XapakTepu3oBaTh (OMHMCHIBaTh) OOIIKME XWMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IIOATBEPXKAAs ONMCAHUE NPUMEPAMHU MOJIEKYJIIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUi;



MPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX KAauy€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IMPOTEKAHMSI XUMUYECKUX MPEBPALICHUI B pa3IuYHBIX
YCIIOBHUSIX;

BBIYMCIISATh OTHOCHUTEIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XMMHYECKOI0 3JEMEHTa MO (opMyJie COEAUHEHHUSI, MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE, MPOBOJUTH PACUEThI IO YPaBHEHUIO XUMUYECKON
peakuuu;

MPUMEHATh OCHOBHBIE OIEpaIlMM MBICIUTEIBHOW JAEATEIbHOCTH — aHaju3 U
CHUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMaTHU3aluil0, KIACCU(PUKAIIHUIO,
BBISIBJIEHUE TMPUYMHHO--CJIEICTBEHHBIX CBSI3ed — Ui HW3Y4YEHHUs CBOMCTB
BEILLECTB M XUMHUYECKHX PEAKIMI, €CTEeCTBEHHO-HAYYHbIE METO/bl MO3HAHUS —
HaOJllo/IeHue, W3MEpPEHHEe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN );

CJIeIOBaTh IMpaBUJIaM TMOJIb30BAaHUS XMMUYECKON MOCYI0il M J1abopaTOPHBIM
00OpyI0BaHMEM, a TAK)KE MpaBHUJIaM 0OpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU
C HHCTPYKIMSMHU IO BBIMOJHEHHIO J1A0OPATOPHBIX XUMHYECKUX OIBITOB IO
MOJTyYEHHI0O M cOOMpaHHUI0 ra3000pa3HbIX BElIECTB (BOJOPOAA M KUCIOPOA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAacCOBOW JI0JIEH PAaCTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb W MPOBOJAUTH XUMHYECKHE OSKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIENOYEM M KHUCIOT C IOMOIINBK HHIUKATOPOB
(srakmyc, dpeHondTanenH, METUIOPAHK U JPYTHE).

K koHiy oOyuenus B 9 kJacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHATHHA: XMMHYECKHH JJIEMEHT,
aToOM, MOJIEKYJla, HOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas
peaxius, XUMHUYecKas CBs3b, TEIUIOBOM 3((eKT peakuuu, Mojab, MOJISAPHBINA
00bEM,  pacTBOp,  INEKTPOJIUTHI,  HEIIEKTPOIMUTBHI,  HIEKTPOIUTHUYECKAs
JIMCCOIMALMSA, peakM HOHHOrOo OOMEHa, KaTaau3aTop, XHUMHUYECKOoe
paBHOBecHue, oOpaTHMble U  HEOOpaTHMMblE  pEaKIUHM, OKHCIUTEIbHO-
BOCCTAaHOBMTEJILHBIE PEAKLUNU, OKHUCIHUTEIb, BOCCTAHOBMTENb, OKHCIEHHE U
BOCCTAHOBJIGHHE,  aUIOTponus,  aM(pOTEpPHOCTb,  XUMHUYECKas  CBA3b
(xoBaJIeHTHAs, HOHHAs, METAUINYECKasl), KPUCTAIIIMUECKasl peléTka, KOppo3us
METaJUIOB, CILIABbI, CKOPOCTb XMMHUYECKOM PEaKLUH, NPEAECIbHO IOIyCTUMas
koHueHTtpauus [IJIK BemecTsa;

WUIFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATHM U IMPUMEHATH
9TU IOHATHUS IIPU ONIMCAHUHU BEILECTB U UX IIPEBPAILCHUN;

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIHKY JJISI COCTAaBJICHUS (POPMYI BEIIECTB U
YPAaBHEHUH XUMHUYECKUX PEAKIIUM;

ONpENEATh BAJICHTHOCTb M CTENEHb OKHUCIICHUS XUMUYECKHX JJIEMEHTOB B
COCIMHEHUAX  PaA3IMYHOIO  COCTaBa,  INPHUHAMIEKHOCTb  BEUIECTB K
OTIpeNIeIEHHOMY KJIACCy COCOUHEHMH MO (GopMmyiaM, BUA XUMHUYECKOW CBSI3U



(koBalleHTHAas, HMOHHAsA, METAJUIMYECKas) B HEOPraHUYECKUX COEIMHEHUSX,
3aps] MOHA MO XMMHUYECKOW (hopmylie, XapaKTep Cpeabl B BOJIHBIX PAacTBOpax
HEOPraHMYECKUX COEJAMHEHUN, TUI KPUCTAUIMYECKONW PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBaTh cMmbic llepmogmueckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATH €r0 MOHMMAHME: ONMUCHIBATh M XapaKTEPHU30BaTh TAOIMUHYIO
¢dopmy Ilepnoanueckoit cUCTEMbl XUMHYECKUX 3JIEMEHTOB: pa3In4aTh MOHATHUS
«rnaBHas noarpynmna (A-rpynma)» u «mnobouynas noarpynmna (b-rpymma)y,
Majble U OONbIINE MEPUOJbl, COOTHOCUTh 00O3HAUYEHHUS, KOTOpPbIE UMEIOTCS B
MepUOIUYECKON TabIuIEe, ¢ YUCIOBBIMU XaPAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij siApa, oO0Ilee YUCIO DJIEKTPOHOB U
pacmpeieieHHe UX 10  DJIEKTPOHHBIM  CIIOSIM),  OOBSICHATH  OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHM CBOICTB JJIEMEHTOB W HX COCJIUHEHUN B
npesesgax MajblX IMEPUOJOB U TJaBHBIX MOJArPYHH € YYETOM CTPOCHHS HX
aTOMOB;

KJacCU(UIUPOBATh XUMHUYECKHE O3JEMEHTBhl, HEOpPraHMYeCKHe BeIeCTBa,
XUMHUYECKHE peakuu (10 YUCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKI[MU BEIECTB,
no TtemioBoMy 3(G(deKTy, M0 U3MEHEHHUIO CTENeHEeHl OKHCIEHUS XUMUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U crieln(UYecKue XUMUYECKUEe CBOMCTBA
IPOCTBIX U CIOXHBIX BELIECTB, NOATBEpXKIAas ONHUCAHWE IpUMEpaMu
MOJIEKYJIIPDHBIX WM HWOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX XUMHUYECKHUX
peakuuu;

COCTaBJISITh YPABHEHUS SJEKTPOJIMTHUUYECKON AUCCOIMALMU KUCIOT, IIEI04Ye U
coJiel, TIOJMHBIE W COKpAlIEHHbIE YpaBHEHHUS pEaKIuid HOHHOro oOMeHa,
YPAaBHEHHUs PEAKUUM, MOATBEPKAAIOIINX CYIIECTBOBAHUE I€HETUYECKOW CBS3U
MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit
MIOCPEAICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OallaHca ITUX PeaKInid;
IIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTU OT HX CTPOCHUS,
BO3MO’KHOCTH MTPOTEKAHUS XUMHUECKUX MPEBPALLICHUI B Pa3INYHBIX YCIOBUSIX;
BBIYHUCIISITh OTHOCUTENIBHYIO MOJEKYJSIPHYIO UM MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOT'0 3JIeMEeHTa 1Mo (GopMyJie COeIUHEHHUs, MAaCCOBYIO
JIOJII0 BEIlECTBA B PacTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peakuuu;

coOuto/1aTh TpaBUjia TOJIB30BAHUS XMMHUYECKOW MOCYAOH M 1abopaTOpHBIM
00opyI0BaHMEM, a TAKKE MPaBHia OOPAIIEHHS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSIMA 110 BBIMOJHEHUIO JTAOOPATOPHBIX XHUMHMYECKUX OIBITOB I10
MOJyYCHUIO UM COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YIIEKUCIIOTO
rasa);

MPOBOJUTh PEAKLMH, NOATBEPKIAIOLINE KauyeCTBEHHBIM COCTaB pa3IMYHBIX
BEIIECTB: PAClO3HABATH OMBITHBIM IyTEM XJIOPUI-, OpOMHUI-, HOANI-, KapOOHAT-



, hocdar-, cumkar-, cynabhar-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS U HOHBI
M3YYCHHBIX METAIJIOB, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUICCKUX
BEIIIECCTB;

MPUMEHSITh OCHOBHBIC OIEpAIlMM MBICIUTEIBHOW JCATCILHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, O0O0OIIEeHHE, CUCTEMAaTHU3aIMIO, BBIABICHUE MPUYHMHHO-
CJICJICTBEHHBIX CBS3€H — I M3yYCHUsS CBOWCTB BEHICCTB M XHUMHYCCKHX
peaknunii, eCTeCTBEHHO-HAYYHBIC METOIbI TIO3HAHUS — HAOMIOCHHUE, H3MEPCHHE,
MOJIETUPOBAHUE, FIKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosuuecTBO 4acos
Ne HaunmeHnoBaHue pa3aesoB JuekTpoHHbIe (LM poBbIE)
n/n U TeM MPOrpaMMbl Bcero Konrpoanusre Tpakrieckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pasznea 1. IleppoHavyajibHble XUMHUYECKHE TOHATHSA
XuMHsT — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 but6mmoreka [IOK
MPaKTUYCCKOU https://m.edso0.ru/7f41837c
JEATEIIbHOCTH YeJIOBEKa
19 BemecTBa 1 XUMHYECKHE 15 1 bu6mnoreka [JOK
peaKIuu https://m.edso0.ru/7f41837c
Uroro no pazaeny 20
Paznen 2. BaskHeiimne npeacTraBuTe/ M HEOPraHUYEeCKUX BeIECTB
51 Bosznyx. Kucnopoa. 6 but6mmoreka [IOK
' ITousTre 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
59 Bonopoa.ITonstue o 8 1 but6mmoreka [IOK
KHCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c¢
53 Bopa. PactBopsl. [TonsiTue 5 1 1 bu6mmoreka [JOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c¢
OCHOBHBIC KJIACCHI
24 HEOPraHUYeCKUX 11 1 1 bubmorexa LIOK
. https://m.edsoo.ru/7f41837c
COCIMHEHUI
Wroro no pazneny 30
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Pa3znen 3. Ilepuoauuecknii 3axon u [lepuoanueckas cucrema xumnideckux 3jiemMenToB /[. U. MenneneeBa. Ctpoenne

aTOMOB. XMMHUYeCKas CBA3b. OKHCINTEJIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIumn

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
3.1 XAMHYECKHX JIEMEHTOB /. 7
N. Mennene-eBa.
Crpoenue aroma

bu6mnoreka [JOK
https://m.edsoo.ru/7f41837c¢

XUMHUYeCcKas CBA3b.

3.9 OKHCIIUTEITBHO- 8 1 bu6mmorexa [IOK
BOCCTAHOBHTEIILHEIE https://m.edsoo0.ru/7f41837c
peakuuu

Uroro no pazaeny 15 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢c
bu6muoreka [IOK

PeszepBHOE Bpems 3

https://m.edso0.ru/7f41837¢c

OBIIEE KOJIMYECTBO HACOB

I10 ITIPOTPAMME 08 4
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9 KJIACC

KoummuecTBO 4acoB DJIEKTPOHHbDbIE
Ne HaumeHoBaHuUe pa3esioB U TeM (uudposbie)
Konrpoububie | IIpakTHyeckue
n/n NMPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Paspnen 1. BemiecTBo U XMMHYeCKHE peaKLUH
[ToBTOpEHue n yriayOneHue 3HaHUM bubnnoreka IIOK
1.1 5 1
OCHOBHBIX pa3/IeioB Kypca 8§ Kiiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoteka [IOK
' XUMHUYECKUX PEaKIUit https://m.edso0.ru/7f41a636
DAEKTPOIUTUIECKAS TCCOIHAIIHS. bubmoreka [JOK
1.3 8 1 1
XUMHYECKHE PEeaKIii B PaCTBOPax https://m.eds00.ru/7f41a636
Uroro no pazaeny 17
Paspnen 2. Hemera/ibl M UX COeIMHECHUSA
51 OO6mras XxapakTepUCTUKA XUMUUECKHUX 4 1 bubnuoteka [IOK
' anemenToB VIIA-rpynmel. ["amorens https://m.edso00.ru/7f41a636
06
22 ewewton ViApynma Cepaneé | 6 BuGmiorexa LIOK
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
06
e I . biowoaox
' PYHIEL ’ https://m.edsoo.ru/7f41a636
dhocdhop u ux coeTuHESHUS
54 OO01as xapaKTepruCcTUKa XUMUIECKUX g 1 5 bubnmnoreka [JOK

anemeHToB IV A-rpynnel. Yraepon u

https://m.edsoo.ru/7f41a636
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KpCMHI/Iﬁ 1 UX COCAUMHCHUA

Hroro no pazneny 25
Pa3nen 3. MeTa/ljibl U UX COeIMHEHUS
bu6mnoreka [IOK
3.1 006 I 4
HIHE CBOHCTEA METAIOB https://m.eds00.ru/7f41a636
3. Baxxneiiiiie MeTaIbl U UX 16 bu6anoreka [IOK
' COEIMHEHHUS https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Paznean 4. Xummus 1 OKpy:KawIas cpeia
41 BemecrBa n Marepuansl B )KU3HU 3 bubnnoreka IOK
' JeJI0BeKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE Bpems 3 Bubnmorexa [IOK
P P https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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Moanucano L PoBOI NOZNKUCHIO:
MYHUUMNANBHOE KASEHHOE MYHULMNANBHOE KASEHHOE
OBLUEOBPA3OBATENBHOE OBLEOBPA3OBATE/IbHOE
YYPEXAEHUE "LLYMCKAA CPEHAA YYPEMAEHME "LUYMCKAA CPEAHAA
OBLEOBPA3OBATENbHASA LLUKONA" OBLIEOBPASOBATE/IbHAA LUKONA"
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