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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YpOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUsl COCTaBIIEHA
HAa OCHOBE TpeOOBaHWI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
porpaMMbl OCHOBHOTO o01Iero oopaszoBanusi, npeacrapieHHbix B ®I'OC OO0, a
Takk€ Ha OCHOBe (emepanabHOM pabouell MporpaMmbl BOCHUTAHUS U C YYETOM
KOHILIETIIUMA TpenojaBaHusl y4eOHOro mpeaMera «XUMHUsS» B 00pa30BaTeIbHBIX
opranu3anuax Poccuiickon denepanuu.

[Iporpamma 1o xumMuu Aa€T MNOpeACTaBICHUE O IENsIX, 00Iel crpaTeruu
oOyueHus, BOCHUTAHUS U Pa3BUTHS O0YUAIONINXCS CPEACTBAMH YYEOHOTO MpEaMETa,
yCTaHaBIMBAaET 00s3aTENIbHOE MPEIMETHOE  COJEpXKaHUe, MPeayCMaTpUBacT
pacnpesesieHue ero Io KijlaccaM M CTPYKTYpUPOBAaHHME IO pas3jieiiaM M TeMaM
OporpaMMbl MO  XUMHUH, OINPEAEIseT KOJIMYECTBEHHbIE W  KAaueCTBEHHBIC
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3yYEHHS
XUMHUU C YYETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH Y4EOHOIrO
polecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0y4arouuxcs, OIpeAessieT BO3MOXKHOCTU
npeaMera A peanu3aluyd  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNpHOM MPOrpaMMBbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsl, a TaKKe
TpeOOBaHUI K pe3yiabTaTaM 00y4eHMsI XMMHM Ha YpOBHE IIeJIel U3y4eHUs MpeaMeTa
U OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHON JEATEIbHOCTH OOydarolerocs IO
OCBOEHUIO yYEOHOI'O COJIEPIKaHNUS.

3HaHWE XHUMHH CIIy>)KUT OCHOBOM i1 (POPMUPOBAHUS MHUPOBO33PEHUS
0Oy4aromierocs, ero NpeACTaBiICHUI O MaTeprUaIbHOM €AUHCTBE MUPA, BAXKHYIO POJIb
UTparoT GopMUpyEMbIe XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U
00 »HBOJIIOIMM BEUIECTB B MPHUPOJAE, O MYTAX pEIIEHUs TIJIOOAIbHBIX MpPOOIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, DHEPIrE€TUYECKOM, MUIIEBOM WU
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHECHMUS.

N3ydyeHnune xumuu:

CHOCOOCTBYET peaian3alui BO3MOKHOCTEN /ISl CAaMOPa3BUTHUS U (POPMUPOBAHUS
KYJIBTYPbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIIIICHUS U TBOPYECKUX CIIOCOOHOCTEN
oOyyaroluxcs, HaBBIKOB HMX  CaMOCTOATEIbHOW  y4eOHOM  JesITeNbHOCTH,
HKCIEPUMEHTAIbHBIX U  HCCIENOBATENIbCKUX YMEHHUH, HEOOXOAUMBIX KakK B
MOBCE/IHEBHOM JKMU3HU, TaK U B POHECCUOHATIBLHON AESITEIbHOCTH;

3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBILUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YYaIOIIUXCS;

criocoOCTBYeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHMSIM, K MPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlanHble HampaBiieHUs B OOYYEHUHM XUMHUHU OOECIEUYUBAIOTCS CHEUPUKON
colaepkaHusi ~ yd4eOHOro  mpeaMera,  KOTOPBIA  SBISETCA  MEJAarormyecku
allalITHPOBAHHBIM OTpaKeHHEM 0a30BOW HAyKM XMMHU Ha OMPEICTIEHHOM JTare e€
pa3BUTHA.



Kypc xuMum Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYaIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHATHUM XHWMHH, OCHOB
HEOPTaHUYECKOM XMMHM W HEKOTOPBIX  OTAEJIbHBIX 3HAYUMBIX  IOHSATHN
OpraHUYECKON XHUMUHU.

CrpykTypa colep:kaHUsi MpOrpaMMbl MO XUMHUU CPOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOr0o mnojaxoaa K e€ u3ydyeHuro. ColepikaHue CKIaAbIBACTCA W3 CHCTEMBI
MOHATUM O XMMHYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI NOHATUNA O XUMHUUYECKOM
peakiuu. OO0e 3TH  CHUCTEMBl CTPYKTYPHO OpPraHM30BAaHBI [0 MPUHIUITY
MOCJIEOBATEIBHOTO Pa3BUTUSL 3HAHMI HA OCHOBE TEOPETUYECKUX IPE/ICTABICHUMN
Pa3HOI0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM AUCCOLMALINY BEIIECTB B paCTBOpaXx.

Teopernueckue 3HAHUS  PACCMATPUBAIOTCI HA OCHOBE  AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOIO
YPOBHS K JPYromy, BBITOJHSS (PYHKIIUU OOBICHEHUSI U MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJIYYEHUS H3Y4aeMBbIX
BEILECTB.

OcBoeHue  mOporpaMMbl 1O  XUMHUM  CIOCOOCTBYET  (DOPMUPOBAHMIO
MPEACTABIICHUS] O XUMUYECKOW COCTABIIAIONIEH HAyYHOW KapTUHBI MUpA B JIOTUKE €€
CUCTEMHOW MPUPOJIbl, LIECHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAHHIO M METOJaM
MO3HAHUS B HayKe. M3yueHne XuMHUM TPOUCXOIUT C MPUBJICYECHUEM 3HAHUM U3 paHee
M3YYEHHBIX Y4€OHBIX TpenaMeToB: « OKpyxaromuii Mupy», «buosorus. 5—7 Kiacce» u
«Du3uka. 7 Knace».

[Ipu u3ydeHun XUMUU NPOUCXOAUT HOPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKOMN
HAayKW Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTHYECKON IEeATEIbHOCTU
YeJIOBeKa M KaK OJIHOIO U3 KOMIIOHEHTOB MHMPOBOM KYyJIbTYypbl. 3ajgada y4eOHOro
npeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMUUECKUX 3HAHUN — Ba)KHEUIIINUX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJOKEHHUM, JOCTYMHBIX 0000IIEHUI
MHPOBO33PEHUYECKOTO XapaKTepa, 3blKka HAyKH, B MPUOOIIEHUN K HAyYHBIM METOIaM
MO3HAHUSI TPU H3YUYCHUM BEIIECTB M XUMHUUYECKUX peakuuii, B (OPMUPOBAHUU U
pPa3BUTHH MO3HABATEIBHBIX YMEHUM U WX MPUMEHEHUH B Y4€OHO-TIO3HABATEIILHON U
y4e0HO-UCCIIEI0BATENbCKOM  JIeATEIbHOCTH, OCBOCHHMM TpaBUil  0€30MacHOro
oOpallleHus C BelleCTBaMHU B TIOBCEIHEBHOM JKU3HU.

[Ipy m3ydyeHHHM XMMUU HAa yYpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUS Ba)KHOE
3HaUEHUE MPUOOPENH TaKHe 1eJH, KaK:

— (GopMHUpOBaHHE MHTEIUIEKTyaIbHO pPAa3BUTOW JIMYHOCTHU, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO pEIICHUM,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

— HaIpaBJIECHHOCTh OOYUYCHUSI HA CUCTEMATHIECKOE TTPUOOIIICHUE 00YIArOIITIXCS
K CaMOCTOSTEJIbHON MO3HABATEIbHOU AESTENIbHOCTH, HAYYHBIM METOJaM MO3HAHUS,
bopMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;



— obecrnieyeHne yCJIOBHUH, CIMOCOOCTBYIOIIUX MPUOOPETCHHUIO O0YUYarOIUMUCS
OMbITa Pa3HOOOPA3HON JEATETbHOCTH, MO3HAHWSA U CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), HMEIOUIMX YHHUBEpPCaJbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (QopmupoBanue o00meld (YHKIHMOHATLHON W  E€CTECTBEHHO-HAYYHOM
TPAaMOTHOCTH, B TOM YHCJI€ YMEHHN OOBSCHATH M OIICHUBATH SBJICHHS OKPYKAIOIIETO
MUpa, UCTIONB3YS 3HAHUS U OTIBIT, TTOJIYICHHBIC TTPU U3YICHUN XUMHUH, IPUMEHSITH UX
IIPY pEIIeHUH TIPOOJIEM B TOBCETHEBHOM KU3HU M TPYIOBOM JCATEIHHOCTH;

— ¢opMHpOBaHUE Yy 00YYAIOIIUXCS TYMAaHUCTUYECKUX OTHOUICHUH, TOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUU ISl BBIPAOOTKH HSKOJIOTHYECKHU I1eJ1IeCO00pPa3HOIo
MOBEJCHUS B OBITY M TPYJOBOM JAEATEIBHOCTU B LEISAX COXPAHEHUS! CBOETO 37]0POBbS
Y OKPYKarOIIEeH MPUPOTHON CPEIbI;

—pa3BUTUE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO H
CaMOBOCITUTAaHUIO Ha OCHOBE YCBOCHMS OOIII€UETOBEUECKUX 1IEHHOCTEH, TOTOBHOCTHU
K OCO3HaHHOMY BBIOOPY MpOo(uiisi U HAaPaBJIECHHOCTHU JaJbHEUIEero 00y4eHusl.

OO6m1ee 4nciIo 4acoB, OTBEIEHHBIX JI1 M3YUYEHUS] XUMHUM HAa YPOBHE OCHOBHOTO
oOmiero o6pa3zoBanHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

COAEPKAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaya/ibHbIe XUMHUYECKHUE MOHATHS

[Ipenmer xumuu. Ponp XMMHM B KW3HUA 4YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BenecTBa. @U3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE BEIIIECTB.
[Tonsitue o Meromax mo3HaHuwsi B XuMHH. UucTbie BemecTBa U cMecu. CrocoObl
pa3aeneHust CMecen.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE »HIEMEHThl. CHMBOJBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U cioXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas ¢opmysia. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOcUTENbHAs aroMHas Macca. OTHOCUTENbHas
MOJIEKyJIsIpHasg Mmacca. MaccoBasi oJ1si XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

KommuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl M 4YHCIa CTPYKTYpHBIX €IMHMI] BemiecTBa. Pacu€tel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

@u3nuecKue U XUMUYECKHUE SIBJICHUA. XUMUUYECKas peakuus U €€ MpHU3HAKU.
3aKOH COXpaHEHHMs MAacChl BEIIECTB. XUMHUYeCKHWe ypaBHeHus. Kiaccudukamus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCYAO0W, MpaBWIaMH pabOTHl B J1abopaTtopuu u
npuémamMu oOparieHusi ¢ J1abopaTOpHBIM 000PYTOBAaHHWEM, W3YYEHUE U OIHCAHHE
bu3MYeCKuX  CBOWCTB  0Opa3lioB  HEOPTaHUYECKHX  BEIIECTB, HaOIIO/ICHUE



¢usnyeckux (MIaBlIeHUE BOCKA, TasiHUE JIbJa, pAaCTHPAHUE caxapa B CTYIKE, KUIIEHUE
U KOHJEHCAlUsi BOJbI) U XUMHYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOM) sIBJICHUHM, HAOIOIEHUE U ONHUCAHKE
NPU3HAKOB  MPOTEKaHUs  XMMHYECKHMX  peakuumid  (pas3iokeHue  caxapa,
B3aMMOJICUCTBUE CEPHOU KHUCIOTHI C XJIOPUJOM Oapwsi, pa3ioKEeHUE TUIAPOKCHIA
meau (1) mpu HarpeBaHuH, B3auMOJEHCTBHUE JKeje3a ¢ pactBopoMm cosr meau (1),
U3y4YeHHUE CIOCOOOB pas3leleHus] CMeceil: C IMOMOIbI0 MarHurta, (GuiIbTPOBAHUE,
BbIMIApMBaHUE, AUCTUUIALNSA, XpoMaTorpadus, MPOBEACHUE OYHMCTKH MOBApEHHOU
COJIM,  HAOJIOAEHWE W  ONMCAaHUE  pPE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUIKOCTPUPYIOLIErO0 3aKOH COXPAaHEHMS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELEeCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3JI€MEHT M IPOCTOE
BenlecTBo. HaxoxkaeHue Kuciopona B MpUpoAe, (U3MUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Okxkcunpl. Ilpumenenuwe xucnopoga. CrocoOb
HOJTyYEHUs! KUCII0po/ia B 1a00paTopuu U MpOMBIIIIEHHOCTH. KpyroBopoT kuciaopoa
B ipupojie. O30H — aJI0TPOIHAs MOIU(DUKALIMS KUCIIOPOAA.

TemnoBoit 3ppeKkT XUMUIECKON peaKIK, TEPMOXUMUYECKUE YPABHEHHUS, K30~
U SHIOTEPMHUYECKHE peakUuuu. TOIUIMBO: Yroysib M MeTaH. 3arps3HEHUE BO3/ayXa,
yCUJIEHUE TApHUKOBOT0 3(eKTa, pa3pylIeHue 030HOBOTO CIIOA.

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoe,
(du3MYecKrue 1 XMMUYECKHE CBOWMCTBA, IPUMEHEHHUE, CIIOCOOBI MoayyeHus. KucioTsl
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckne CBOWMCTBA BOABL. Boma kak pactBoputTenb. PacTBOphI.
HacpllieHHBIE W HEHACBIIIEHHBIE PAcTBOpPbl. PacTBOPUMOCTH BEIMIECTB B BOJIE.
MaccoBasi 105151 BellleCTBA B PacTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOAE M B KU3HM 4YeJIOBEKAa. KpyroBopoT BOAbBI B NPUPOLE.
3arps3HeHne NpUpOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neoprannueckux coeauHenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojeoOpasyionue  (OCHOBHBIE,  KHUCJOTHbIE, aM(pOTEepHbIE) U
HeconeoOpasyromue. Homenknarypa okcunos. dusnueckue 1 XMMUUECKHE CBOWCTBA
okcua0B. [lonydeHue OKCuI0B.

OcHoBanus. Krnaccudukaiuss OCHOBaHMW: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBanui. Pu3nueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lomyyenne ocHOBaHUM.

Kucnotel. Knaccudukamus xucnor. Homenknatypa kucinoT. Pusznueckue u
XHMHUYECKHE CcBoMcTBa KucaoT. Psgn aktuBHoctu wMetayuioB H. H. bekerona.
ITonydyeHue KUCIIOT.

Comu. Homenknatypa coneil. @u3nyeckue M XUMHUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

I'eneTnyeckas CBsI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COCIUHEHHUM.

Xumuueckuii IKCnepumenm:



Ka4ECTBEHHOE ONPEICICHUE COJAEpPKAHUS KHUCIOpOAa B BO3AYyXE, IMOJYy4YECHHUE,
coOuMpaHue, paclo3HaBaHUE W HU3YyYEHHWE CBOWCTB KHUCIOpOAa, HAOII0EeHUE
B3aMMO/JICHCTBUS BEIIECTB C KUCIOPOJAOM M YCIOBUS BOBHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), 03HaKOMJIEHHE ¢ oOpa3liaMi OKCHUJOB U OMKMCAHHE UX CBOWCTB,
NoJIyueHue, cooupaHue, pacro3HaBaHUE U U3YYEHHE CBOWCTB BOJOpoja (TOpeHHeE),
B3auMoJielicTBUe Bogopoaa ¢ okcugom wmeau (ll1) (BO3MOXKHO UCIIOIB30BaHUE
BUJICOMATEPHUANIOB), HAOJIOJIeHHEe OO0pa3lloB BELIECTB KOJIMYECTBOM |  MOJb,
MCCJIEI0BAHNE OCOOEHHOCTEN PAaCTBOPEHHMSI BEIIECTB C PA3JIMYHON PaCTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEW pPacTBOPEHHOTO
BEILIECTBA, B3aUMO/JICUCTBUE BOJBI C METa/UIaMU (HAaTpUEM U KaJibIlueM) (BO3MOXHO
UCIIOJB30BaHUE BUJIEOMATEPUATIOB), HCCIEAOBaHUE OOpa3lOB HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHWE H3MEHEHUS OKPACKU HHIAUKATOPOB B
pacTBOpax KHUCIOT M IeNioveil, uydeHue B3aumopeictBus okcuaa meau () ¢
pacTBOpOM CEPHOM KHUCJIOTBI, KHUCJIOT C METajulaMHu, peakUuid HeUTpalih3aluu,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHHE OJHOTO METAIIa JIPYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1ay Mo TeMe «BakHelne Kiiacchl
HEOPTaHUYECKUX COEAUHEHUIN.

IHepuoanueckuit 3akoH u Ilepuoamyeckass cucremMa XUMHYECKHX
iemeHToB JI. W. MenpgeneeBa. CrpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCcANTEeTbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble MOMBITKK KiIacCU(PUKALMK XUMUYECKUX djeMeHTOB. lloHsiTHe o0
rpynmnax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METaIbI,
rajoreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPhIE 00pa3ytoT aMGOTEpPHBIE OKCUIBI U
TUJPOKCHUJIBI.

[Tepnonnueckuii 3akoH. llepuoanueckas cucteMa XHUMUYECKUX 3JIEMEHTOB /I.
N. MenneneeBa. KopoTkonepuoanas u ammHHoneproaHas gopmsl [lepuonnueckoi
cucreMbl xumuueckux dsiemeHtoB JI. M. MengeneeBa. Ilepuonbsl U rpynibl
@u3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenune atromoB. CoctaB aTOMHBIX saep. M3oromnsl. DnektpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000J0YeK  aroMOB  mepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MengeneeBa. XapakTepuCTHKA XUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM U3MEHEHHUsI paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKHUX CBOMCTB MO IpyIaM U Mepuoaam.

3nauenue Ilepronnueckoro 3akoHa u Ileproanyeckoil CUCTEMbl XMMHYECKHUX
DJIEMEHTOB Ui pa3BuTus Hayku W npaktuku. . 1. MenaeneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass CcBa3b. KoBajieHTHast (MOJiApHAsT W HEMOJSIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTETbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHUCIICHUS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:



u3ydeHue oO0pas3oB BEMIECTB METAUIOB W HEMETAUIOB, B3aWMOJICHCTBUE
TUAPOKCUAA LMHKA C pPAcTBOpPaMU KHUCIOT M IIEJIOYEH, IPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHUS).

Mescnpeomemmnbnie ceasu

Peanuzanust MeXIpEeOMETHBIX CBSI3€d NpH MU3YYEHHH XHMHU B 8 KJjacce
OCYUIECTBJISIETCS Yepe3 UCIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO--HAYYHbBIX TTOHITHIH,
TaK W TOHSATHM, SBIAIOMIUXCS CUCTEMHBIMH JJIi OTACJIBHBIX MPEAMETOB
€CTECTBCHHO--HAYYHOTO [IHUKJIA.

OO1ue ecTecTBeHHO--HAyYHBbIE MOHSTHUSA: HAy4YHBIM (DakT, TUIIOTE3a, TEOpUs,
3aKOH, AaHalIW3, CHHTE3, KjacCUpUKAIMs, TMEePUOIUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

dusuKa: MaTepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIN]I, U30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsij, BEIIECTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSTHUE BEIEeCTBa, ra3, GU3NUeCKUe BETUYHHBI, SUHUIIBI U3MEPEHUS,
KOCMOC, IJTaHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPObI, TOJIC3HBIC
VCKOITa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnognuecknil 3akoH. llepuonndeckas cucTeMa XMMHYECKUX AJIEMEHTOB /.
N. MengeneeBa. CTpoeHHEe AaTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB
XAMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KAJIBIUA U UX COCAUHECHUH B
COOTBETCTBHM C TOJOKEHUEM 3JIEMEHTOB B [leprnoanyeckoil cucremMe U CTpOCHHEM
MX aTOMOB.

CrpoeHue BellecTBa: BHUJIbI XUMHYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIMA KPUCTALNIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanys m HOMEHKIIaTypa HEOPTraHUYECKHUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEWIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJjaccaM HEOPraHUYECKUX
COEAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiysa XumMuueckux peakiui o pa3iudHbIM Tpu3HaKkaM (10 YUCITy U
COCTaBY YYaCTBYIOIIHUX B PEaKIIMK BEILIECTB, MO TEIIOBOMY 3(PhEeKTy, M0 U3MEHEHUIO
CTEMCHEW OKHUCICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO Yy4YacTHUIO
KaTajnu3aropa). IK30- U SHJI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPAaBHCHUSI.

[lonsiTue o ckopocT XuMU4eckod peakuuu. IloHstue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKHX peakiusX. [[oOHSITHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusx. [lonarue o xaramusze. [loHsATHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PEAKIMH U IOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE peakuuy, AJIEKTPOHHBIN OanmaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBienue ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HUCIOJB30BAHUEM  METOAA
AIIEKTPOHHOTO OaliaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLUUALNH. DIJIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHHOHbl. MeXaHU3M JUCCOLMALMU BEUIECTB C Pa3JIWYHbIMU BUJIAMH
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun moHHoro oOMeHa. YcCJlOBHS NMPOTEKaHHUS PEAKIUid MOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE HOHHBIE YypaBHEHUs peakiuid. CBOWCTBAa KHUCIOT,
OCHOBAHUI M COJIeil B CBETE MPEJCTABICHUN 00 3IEKTPOJIUTUIECKON TUCCOLIUAIINY.
KauecTBeHHbIE peakiuu Ha NOHBI. [IoHsATHE O TMApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB W HEMETauloB (rpadura u anmasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpHsl), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PEaKIMH OT
BO3/ICICTBUS pa3IMyYHbIX (AKTOPOB, UCCIIETOBAHUE IEKTPOIPOBOJIHOCTH PACTBOPOB
BEUIECTB, IIpoliecca JUCCOLMAIMU KHUCJIOT, Inejaoued U cojeil  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJIEO MAaTEPUAIIOB), IPOBEIECHHUE OIIBITOB, WJUIFOCTPUPYIOLIUX
IPU3HAKU MPOTEKaHUs peaklUuii HOHHOro oOMeHa (00pa30BaHUE OCaJKa, BbIICICHHUE
rasza, oOpa3oBaHHME BOJIbl), OMNbBITOB, WLIIOCTPUPYIOLIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEakUuil (FOpeHUe, peakUuu pas3JIoKEHUs, COCTUHEHUS),
pacro3HaBaHUEe HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaYECTBEHHBIX PEAKUUN Ha
VOHBI, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaJyuibl 1 X COeIMHEHHUS

OO6mast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu OkucieHusa. CTpoeHne M (U3HYECKHEe CBOKCTBA IMPOCTHIX
BEILECTB — TAJIOTE€HOB. XUMHUYECKHE CBOICTBA HA TPUMEPE XJI0pa (B3aUMOJECHCTBHE C
METajulaMHM, HEeMeTalUulaMH, Ienodyamu). XiopoBoaopond. ConsiHas KHCIIOTAa,
XAMHUYECKUE CBOMCTBA, OJIYYEHHUE, IPUMEHEHHE. [eMCTBHE XJIOpa U XJIOPOBOIOPOA
Ha OpraHu3M 4eloBeKa. BakHelmme XJIopruapl U UX HaX0XKACHUE B IPUPOJIE.

Oo6mast xapakrtepuctrka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CTelneHu okucieHus. CTpoeHne U (PU3MUECKHe CBONCTBA
IPOCTBIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHbIE MOAU(PUKALIUN KUCIOPOJa U
ceppl. XUMHYECKHE CBOMCTBa cepbl. CepoBOoAOpoOn, CTpoeHue, (U3NUECKHEe U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIIOB.
CepHas kuciora, pU3nyeckue 1 XuMHUYECKue CBOMCTBA (00IIMe KaK MPeACTaBUTEIS
KJlacca KHUCIOT M crnenupuyeckue). XUMUYECKHE pEeaKlMH, JeXkallle B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a TMOJy4YeHUs: CepHOMl KHcioThl. I[lpumenenue cepHoi
KUCIOThl. ConM  CepHOM KHUCIOTHI, KauyeCTBEHHAsh pEaklus Ha CyJab(}aT-uoH.
Haxoxnaenue ceppl M €€ COCQUHEHUM B IpUpoae. XUMHUUYECKOE 3arps3HEHue
OKpYXalollel cpe/ibl COeIMHEHUSIMU Cepbl (KUCIOTHBIE T0XK M, 3arps3HEHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILICHUSI.

OO6mast xapaktepuctuka dieMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHCIECHHSA. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
duznueckue u xumMuueckue cporictsa. KpyroBopot azora B mpupoje. AMMHUAK, €ro



bu3NYecKue W XMMUYECKHUE CBOICTBA, ModydeHrne U npuMeHnenune. Conm aMMOHUSA,
ux (pusmyeckre U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHass peakius Ha
WOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ TMOJIyueHHe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa (OOIIME Kak TMpeACTaBUTENS Kjlacca KUCIOT U creuuduueckue).
Hcnonb3oBaHnue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIbHBIX yI00pEHUM.
XUMHUECKOE 3arps3HEHUE OKPYXKAIoIIed Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IM, 3arps3HEHUe BO3lyXa, Mo4YBbl U BojoémoB). dochop, ammoTpomnHbie
moaudukanum Gochopa, pusudeckre u xumudeckue cBoiictBa. Oxcua dochopa (V)
u ¢ochopHas Kuciaora, (GUINYECKHE U XUMHYECKHE CBOMCTBA, TOJy4YECHHE.
HcnonszoBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YA0OpEHUH.

Oobmas xapakrtepuctuka 31eMeHTOB IVA-rpynmel. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIC CTETICHU OKUCICHHs. YTJIEpOJ, aNIOTPOIHbIE MOIUDUKAIINH,
pacmpocTpaHeHHe B MpUpoJe, (HU3MUECKHEe UM XUMHUYECKHE CBOMCTBA. AmcopOrus.
Kpyrosopot yraeposa B npupoje. OKkcuabl yriaepoa, ux GU3ndeckue 1 XuMUYECKHUe
CBOMCTBa, JCHCTBUE Ha JKHUBBIE OPraHU3Mbl, TOJYy4Y€HUE U TMPUMEHECHHE.
DKoJjloruyeckre MpodJieMbl, CBsi3aHHBIE C oOkcujoMm yriepoaa (1V), rumoresa
rJI00JIBHOTO TOTEIUICHUS KIIMMata, MapHUKOBBIA 3P deKT. YToiabHas KUCIoTa U e
Colii, WX (U3MYECKMEe M XHUMHUYECKHE CBOWMCTBA, IMOJY4YEeHHE M TPUMEHEHUE.
KauectBennas peakuusi Ha kapOoHaT-uoHbI. Vcmosb3oBaHue kapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO035HUCTBE.

[lepBoHayanbHBIE MOHATUS 00 OPTaHWYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, dTaHOJ, TIUIEPUH, YKCYCHAs KUCIIOTA).
[TpupoaHBIE UCTOYHUKH YTIIEBOIOPOAOB (YroJib, IPUPOAHBIN Ta3, He(TH), MPOAYKTHI
ux mnepepadoTku (OEH3MH), UX POJb B OBITY W OpOMbINUIEHHOCTU. [loHsATHE O
OMOIOTHYECKN BaKHBIX BEIIECTBAX: KUPaAX, OEIKaX, YIIeBOIaX — U UX POJIU B KU3HU
YesoBeka. MaTtepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUH.

Kpemunii, ero ¢usnueckue ¥ XUMHUYECKUE CBOWCTBA, TOJy4YCHHE U
npuMmeHenue. CoenvHeHus: KpeMHusl B npupoje. O6mue npeacraBieHus: 00 OKCUAEe
kpemaus (1V) m kpemuueBoi kucnore. CHIMKAThI, UX HCMOJIb30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. BakHelIme CTpOUTENbHBIE MaTepuajbl: KepaMmHKa, CTEKJIO,
IIEMEHT, O0eToH, kene300eToH. IIpobiembl  OG€30MaCHOrO  HMCIOJIBb30BAHMUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

H3y4eHHE OOpa3I0B HEOPTraHUYECKUX BEIIECTB, CBONCTB COJISTHOM KHUCJIOTHI,
MIPOBEICHNE KaUYECTBEHHBIX PEAKIINN HA XJIOPUI-WOHBI M HAOFOICHUE TTPU3HAKOB UX
MIPOTEKaHUs, OMBITHI, OTPaKAIOIIKME (PHU3NICCKUE M XUMUYECKHUE CBOKCTBA TaJIOTCHOB
U UX COCIMHEHMI (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEPUAIOB), 03HAKOMIICHUE C
oOpasiaMu XJIOPUJOB (TalOTE€HUIOB), O3HAKOMJIEHHE C OOpa3naMu cepbl U €€
COCMHEHHUSIMU  (BO3MOXHO HCIOJIb30BaHWE BHICOMATEPHANIOB), HaOJIO/ICHUE
mpoiiecca OOyraWBaHWsI caxapa TMOJ JEHCTBUEM KOHIICHTPUPOBAHHON CEpHOMU
KHUCIIOThI, W3Y4YCHHE XHUMHUYECKHX CBOWCTB pPa30aBICHHOW CEPHON KHUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHOW peakiuu Ha CyibhaT-uoH M HaOII0JeHrne MpU3HaKa e
MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MYecKMMH CBOMCTBaMH a30Ta, (ochopa u ux



COEIMHEHHUI (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAJIOB), 00pa3laMu a30THBIX U
dbochopHbIX yaoOpeHuid, MOJIydyeHHe, CcOoOupaHue, pacro3HaBaHUE W H3YUYEHUE
CBOMCTB aMMHaKa, MpOBEJCHUE KaueCTBEHHBIX PeaKlMii Ha HOH aMMoHuUs U (ocdar-
VOH U M3Yy4YECHUE MPU3HAKOB UX MPOTEKAHHUSI, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHOMN
a30THOM KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIOJB30BaHUE BHUACOMATEPUATIOB),
U3y4eHUE MOJelel KpUCTAIUIMYECKUX pemEToK anmasa, rpadura, ¢ynepeHa,
O3HAKOMJICHUE C TPOIECCOM aJcOpOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
VIJIEM M YCTPOMCTBOM MPOTHMBOrasza, MOJIydeHUE, COOMpaHUe, paclo3HABaHUE U
M3y4YECHUE CBOMCTB YIJIEKUCIIOIO Ta3a, MPOBEACHHUE KAYECTBCHHBIX PEAKIMN Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB X MPOTEKAHUS, O3HAKOMJIIEHHUE C
MPOAYKIMEN CHIIMKATHON MPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4
1o TeMe «BakHenIe HeMeTauibl U UX COCTUHECHUS».

MeTajuibl 4 UX COCAMHEHUS

OO01mast XapaKTepruCTUKa XUMHUYECKUX DJIEMEHTOB — METAJNIOB Ha OCHOBAHUU MX
nonoxxeHus B [lepuonnueckont cucreme xumnueckux siemeHToB 1. M. Menneneesa
U cTpoeHust aToMOB. CTpoeHHE METAILIOB. MeTayuindeckas CBSI3b U METAIIMYECKast
KpUCTAUIMYECKAsT PEHETKA. OJEKTPOXUMUYECKUN PsAJ HaNpsHKEHW METallloB.
duznyeckre W XUMHUYECKHE CBOWMCTBa MeTauioB. OOImHMe crnocoObl MOTy4YeHUs
MeTtauioB. [loHsATHE O KOPpO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3un. CmiaBbl (CTallb, YyT'YH, AIOPAIIOMUHUN, OpOH3a) U WX NMPUMEHEHUE B
OBITY U IPOMBIIIJICHHOCTH.

[Ilenounsie meTamnel: nosioxkeHue B llepuoandeckoil cucteMe XHUMHUYECKHUX
anemenToB JI. M. MenneneeBa, CTpOCHHME HMX aTOMOB, HAXOXKJIECHHE B NPHUPOJE.
duznyeckrue U XMMUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kamusi). OKcuabl U
TUIPOKCHUIBI HATPUS U Kanud. [[puMeHeHne 1meI0YHbIX METAVIOB U UX COCUHECHUMN.

[[lenoyno3emenbpHble  METAUIbl MarHuid W KalbLUMH: IIOJIOXKEHHE B
[Tepuoanueckon cucrteme xumuueckux sneMeHToB . . MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoXJeHue B npupojae. Ouznyeckue U XUMUYECKHME CBOMCTBA MAarHusi U
Kanplusg. BakHeimme coequHenus Kaublus (OKCH, TUAPOKCHII, coyin). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHESHHUSI.

AoMUHHN: TIoJIokeHue B llepuonnueckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
J. W. Menneneesa, CTpoeHHE aTOMa, HaxXOXKJIEHUE B mpupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA amtOMHHHS. AMQOTEpHBIE CBONWCTBA OKCHAA W THUIPOKCHIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XuMHIeCckux 3yemMeHToB [I. 1.
MenpeneeBa, CTpOCHUE aTOMa, HAX0XKAEHUE B MpUpoje. PU3NYECKUE U XUMUUYECKUE
cBoiicTBa xene3a. Oxcuapl, ruapokcuasl u comu xenesa (1) u xenesza (II), ux
COCTaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuiui IKcnepumenm:

O3HAKOMJIEHHE C o0Opa3lamMu METAJIOB U CIUIaBOB, WX (U3HUYESCKUMHU
CBOMCTBaMU, U3yUYEHHE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOKHO MCIOJIb30BAHHE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEW B3aUMOJCHCTBHUSI OKCHIA KaJbI[Us U HATpUS C
BOJIOM (BO3MOJKHO HCIOJIb30BAHHE BHUJEOMATEPUATIOB), HCCIEJOBAHUE CBOMCTB



XKECTKOM BOJBI, MPOLIECCa TOPEHUs JKelie3a B KUCIOpoe (BO3MOKHO HMCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), TNPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PpEAKIUHd Ha HOHbI:
MarHusi, Kajbllds, adloMUHUA, IMHKa, skene3a (II) m sxemesa (III), memu (I1),
HaO0JI0ICHUE U OMMCaHUE MPOIIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMU HATPHs, Kalus
W KaublMs (BO3MOXHO MCIOJb30BaHHE BUJEOMATEPUATIOB), HCCIIEIOBaHUE
aM(pOTEpHBIX CBOWCTB THAPOKCHUJIA AIIOMUHUSA W TUIPOKCHAA IMHKA, DEIICHUE
HKCIIEPUMEHTAJILHBIX 33J1a4 10 TeMe «BakHelIne MeTaibl U UX COCTUHEHUSI.

Xumus 4 OKpy:Kawias cpeaa

BemecTtBa ¥ Marepuasibl B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuit B ObITy. [lepBas momormp mpu
XUMUYECKUX 0)KOTaX M OTPABJICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYXKaromien cpeabl (TmpeenbHas IOMyCTHMast
KOHIIeHTpalrusi BemiecTB, gaigee — [1/IK). Poib Xumuu B pelieHUM SKOJOTHUECKUX
npo0em.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEpPHBIE
MaTepHabl).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXnpeaIMETHBIX CBSI3eM NpU HM3yYeHUH XUMUU B 9 Kiacce
OCYILIECTBIISIETCS] YEPE3 HCI0JIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITHM,
TaK W TIOHATUH, SBIAIOMIMXCS CHUCTEMHBIMH JUIS OTICHBHBIX IPEAMETOB
€CTECTBEHHO--HAyYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAy4dHbIM (akT, THUIOTE3a, 3aKOH,
TEOpHWs, aHaluW3, CHUHTE3, KIacCUpUKALUsi, NEPUOAUYHOCTb, HAOIIOECHUE,
IKCIIEPUMEHT, MOJICTUPOBAaHNE, U3MEPEHHE, MOJIEIb, SBJICHNE, TAPHUKOBBIN 3 (deKT,
TEXHOJIOTHsI, MaTEPHAITBL.

®duzrka: MaTepusi, aTOM, IJIEKTPOH, MMPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIHI,
PaOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, MIPOBOTHUKH,
HOJIYTIPOBOJIHUKH, TUAJIEKTPUKH, (POTOIEMEHT, BELUIECTBO, TEJIO0, 00BbEM, arperaTHoe
COCTOSIHME BEUIECTBA, ra3, pacTBOpP, PaCTBOPUMOCTb, KpHUCTaNIMYECKas peléTka,
CIUTaBBI, (PU3MUYECKHE BETUUYHHBI, €IMHULIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO,
TUIaHETHI, 3BE3b1, COTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, IKOCHCTEMa, MHUHEPATbHBIC
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MTUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MOPOIbI, MOJIE3HbIE
UCKOTIaeMble, TOTUTMBO, BOJTHBIE PECYPCHI.

IHJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XNUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE  pe3yJbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO  OOLIETO
oOpa3oBaHMsI JOCTUTAIOTCS B Xo0jA€ OOyueHUs XMMHU B €AMHCTBE Yy4eOHOUW U



BOCHUTATEJILHON JESATEIBHOCTH B COOTBETCTBUM C TPATULMOHHBIMH POCCHMCKUMU
COLMOKYJIbTYPHBIMA M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TIPUHSTBIMUA B
oOlllecTBe TpaBUJIaMM M HOPMaMH TIOBEJICHHS U CIIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATIM3AIIUN 00YUYaIOIINXCSI.

JInuHOCTHBIE pe3yJIbTaThl OTpaXkaroT TOTOBHOCTD oOydJarommxcs
PYKOBOACTBOBAThCSl ~ CMCTEMOM  IMO3WTUBHBIX  I[IEHHOCTHBIX  OpPHEHTAMH WU
pacIIMpPEHUE ONbITA ACITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTrpuoTHYECKOro BOCIIMTAHMS

IIEHHOCTHOT'O OTHOWIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAYYHOMY HACJIEAWI0, MOHUMAHUSA 3HAYCHUS XUMHUYECKOM HAyKH B IKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIANETh TOCTOBEpHON wuH(pOpManuend o
MEPENOBBIX JOCTMKECHUSIX M OTKPBITUAX MHPOBOM M OTECYECTBCHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2)rpa:kaIaHCKOro BOCIIUTAHUSA:

MPEJCTABICHUS O COIMAJIbHBIX HOpPMax M TMpaBUJIAX MEXKINYHOCTHBIX
OTHOIIICHHH B KOJUICKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Yu4eOHO-UCCIIeA0BATEILCKOM, TBOPUECKON U IPYTUX BUJAX JICSITCIHHOCTH,
TOTOBHOCTH K Pa3HOOOpAa3HON COBMECTHOH JEATCIBHOCTH IIPH  BBIMOJHEHUH
y4eOHBIX, IMO3HABATEJIPHBIX 3aJiad, BBINOJHEHUH XHUMHYECKHX JKCIIEPUMEHTOB,
CO3/IJaHUM YYCOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHMMAHHIO ¥ B3aUMOIIOMOIIIH
B IIpoIlecce ATOU y4eOHOU AesTETbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEACHUE U
MOCTYIIKA CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUs MOCIIEACTBUM OCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 O3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUSI O BEHIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY VYPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOLINE
OCHOBY IS TIOHUMAaHHS CYIIHOCTH HAay4YHOM KapTHHBI MHUpPa, MPEACTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pA3BUTHUS MPUPOJbBI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIpABJICHHbIC HA IOJYYECHHE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJIHUMBIC Il OOBSICHCHHUS HAOII0JaeMbIX TPOILIECCOB M SBJICHUMH,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIbCKOM KYyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJILHOH pabOThl ¢  Y4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPaTypoOr, JOCTYIMHBIMU TEXHUYECKHMMHU  CpEICTBaMU  MH(OPMAIIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYYEeHHIO M T[IO3HAHHWIO, JI0003HATEILHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOSKTHOW U MCCIIEI0BATEIbCKON NESITEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS 00yUYEHUsI B JaJIbHEHIIIEM;

4)(popMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pOBBIM 00pa3 JKU3HU, OCO3HAHUE TMOCJEJICTBUA M HEMPUITHE
BPEAHBIX  TNPUBbIYEK  (YMOTpeOJIeHWs  alKkoroJisi, HAPKOTUKOB,  KYpPEHHS),



HEOOXOJMMOCTA  COOJIOJEHUS TpaBWwiI O€30MacHOCTH TpW  OOpamieHuu ¢
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEaIbHON KU3HU;

5)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTHUECKOMY M3Y4YEeHHIO Ipodeccuil U Tpyda pazIuyHOro poja,
yBaXXEHUE K TPYAY U pe3yibTaTam TPYIOBOM JI€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUI 10 XMMHUU, OCOZHAHHBIA BHIOOP MHIUBUIYAIbHON
TPAaCKTOPUHM TPOJOJDKEHUST OO0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHEIIHOMN
npoecCHOHATEHON IEATeTLHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUN, TOTOBHOCTD
aIanTHPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6)3K0/JI0rN49eCKOr0 BOCIIUTAHMS

AKOJIOTHYECKH 1EeTIECO00pa3HOE OTHOIICHHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHMS, IOHMMAaHUE IICHHOCTH 3J0pPOBOTO U
Oe3omacHOoro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJICHUS
npaBuil 0€30MacCHOrO MOBEJICHUS MPU PabOTe C BEIIECTBAMH, a TAKKE B CUTYyaIlUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydyaeMmble MPU U3YYCHUH XUMUH, IS
pelieHus 3aja4, CBS3aHHBIX C OKPYXKAIOMIEH MPUPOIHON CpeloH, IJisi MOBBIIMICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYpbl, OCO3HaHHUS  TJIOOAJIBHOTO  Xapakrepa
HKOJIOTHYECKUX TIPOOJIEeM W TMyTeld WX PEeIIeHUS ITOCPEICTBOM METOJOB XHWMHH,
HKOJIOTHYECKOTO MBINIICHUS, YMEHUS PYKOBOJCTBOBATHCS WM B IO3HABATEILHOM,
KOMMYHHKATUBHOW U COLMAJIBHON TTPAKTHKE.

METANIPEAJMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIE IS
dbopMHpPOBaHUS MHUPOBO33PEHUS OOIIEHAYYHBIC MOHATHS (3aKOH, TCOPHS, MPUHIIHUII,
rurnore3a, (akT, CUCTEeMa, TMPOIECC, OKCIEPUMEHT U JPYyroe.), KOTOPHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U TMO3BOJIAIOT Ha
OCHOBE 3HAaHUW W3 ATUX MPEAMETOB (HOPMHUPOBATH MPENCTABICHHWE O IEITOCTHOU
HAy4YHOW KapTUHE MUpPa, U YHUBEpCAIbHbIE y4eOHbIC NeWCTBUs (TIO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpbIe oOecreunBaoT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOU
e TeTLHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

YMEHUS HCIIOJIb30BaTh MPUEMBI JIOTHYCCKOTO MBIIUICHUS TIPU OCBOCHUU
3HAaHHWM: pPaCKpbIBATh CMBICT XUMHUYECKHX TOHATHH (BBIACIATH MX XapaKTEpHBIC
MPU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C JAPYTUMHU TOHSATHSMH), HCIIOJIb30BaTh
MOHATHUS JUIT OOBSICHEHHS OTICIBHBIX (PAaKTOB W SABJICHUH, BBIOMpATh OCHOBAHUS U
KpUTEPUHU ISl KJIacCU(UKAIIMN XHUMHYECKUX BEIIECTB W XUMUYECKHUX PEaKIIHA,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXAY OOBCKTaMU H3YYCHUS,
CTPOUTH JIOTUYECKHUE PACCYXICHHs (MHIYKTUBHBIC, NEAyKTUBHBIC, TIO AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,



YMEHHE TPUMEHSATh B TPOLECCe TO3HAHUA TMOHATHS (MPEAMETHbIE H
MeTaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MCIOJb3yEeMble B XUMHH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XMMHUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CMMBOJI »JJIEeMEHTa), XHMHuYeckass QopMylia U YypaBHEHHUE
XUMHUYECKON peaklud — NP PElIeHUd Y4eOHO-TIO3HABATENbHBIX 3a/1ad, ¢ YYETOM
TUX MOJIETBHBIX MPEJCTABICHUN BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHBIC
MPU3HAKK M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEHIECTB U XMUMHUYECKUX pPEaKIui,
BBISBJISITH ~ OOLIME  3aKOHOMEPHOCTH,  MNPUYHMHHO-CIECICTBEHHBIE  CBSI3U |
MPOTUBOPEUHS B U3yYaEMbIX MPOIIECCAX U SABICHUSX.

Bba3oBble uccienoBareibckme 1eiCTBUS:

YMEHHE HCIIONb30BaTh IOCTaBJICHHBIE BOMPOCHI B KadyeCcTBE WHCTPyMEHTa
MO3HAHMS, a TAKXKE B Ka4eCTBE OCHOBBI JJIs1 ()OPMUPOBAHMSI TUIIOTE3BI IO MPOBEPKE
MPABHJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHne OmbiTa M0 I[UIAHUPOBAHMIO, OpPraHM3alMM U IPOBEICHUIO
YUEHHYECKUX 3KCIEpUMEHTOB, YyMEHHE HaOmoJaTh 3a XOJOM  Ipollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTar, (pOpMyIUpoBaTh 0000ILEHUS U
BBIBOJIbI 110 pe3yJIbTaTaM IPOBEAEHHOIO OIbITa, UCCIEIOBAaHUS, COCTABIATH OTYET O
poJieiIaHHoMi padoTe.

Pabora ¢ nundopmanmueii:

YMEHHME BbIOMpATh, AHAIU3UPOBATh W HUHTEPIPETUPOBATH HH(OPMALINIO
pa3IMyYHBIX BHIOB W (POpPM TpEACTaBICHHS, MOIYyYaeMyl0 M3 Pa3HbIX HCTOYHHUKOB
(Hay4IHO-TIOMyJIIpHAs JIUTEepaTypa XUMHUYECKOTO COJIEpPKaHus, CIIPAaBOYHBIC MTOCOOUS,
pecypcsl HTepHETa), KpUTHUECKH OLIEHWBATH MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO
UH(pOpMaLHIO;

YMEHHE MPUMEHSTh Pa3IMYHBIE METOABI W 3alpochl MpPH TOUCKE U OTOOpe
uHGOpMAIlMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMWMBIX ISl BBIMOJTHEHUS
y4eOHBIX M MO3HABATEJIbHBIX 3a7]a4 OMNPEICIEHHOTO THUIA, TPUOOpPETEHUE OIBbITAa B
o0nacTh  HCMONb30BaHUS  MH(GOPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJIOTHH,
OBJIQZICHUE KYJIbTYpPOH aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOATENILHO BBIOUPATh ONTHUMANBHYIO (DOpMY TpencTaBiieHus WHOOpMAIUU U
WUTIOCTPUPOBATh pellaeMble 3aJaud  HECIOXKHBIMH CXEMaMH, JAuarpaMMaMH,
npyrumu hopmMamu rpaduku 1 KX KOMOWHAIIUSAMY,

YMEHHE HCHOJb30BaTh W  AaHAJU3UPOBAaTh B IpoLecce ydyeOHOW W
UCCJIEI0OBATENBCKOW JIEATEIbHOCTH WH(OPMAIMI0O O BIMSHUM MPOMBIILIEHHOCTH,
CENIbCKOTO X03sICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MTPUPOIHOM CpeIbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHUS 33]1aBaTh BOIPOCHI (B XOJ€ auajiora v (Miu) JUCKYCCUHU) MO CYIIECTBY
oOcyxmaeMoli  Tembl, (GOPMYJIUPOBATH CBOU  MPEIJIOKEHUS  OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEATIOKEHHOM 3a/1a4H;

YMEHMSI ~ TPEACTABIATH  IOJyYEHHbIE  pe3yibTaThl  MO3HABATEIbHOM
JESITEIbBHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTAX; JIeJaTh MPE3eHTALUI0 PE3YIbTaTOB
BBIMIOJTHEHHUSI XMMHYECKOT0 IKCIEPUMEHTa (JaOOpaToOpHOro OIbITa, J1abOpaTOPHOU
paboThI MO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);



yMEHHsSI y4eOHOTO COTPYJAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJILHOM U UCCIIEI0BATEIbCKON NEATEIBHOCTH IPU PEIICHUH BO3HUKAFOIIMX
npobsieM Ha OCHOBE yué€ra OOIIMX MHTEPECOB U COIVIACOBAHUS IO3ULMH
(0bcyxneHns, 0OOMEH MHEHUSIMHU, «MO3IOBbI€ IITYPMbD», KOOPJUHALIMSI COBMECTHBIX
NEHCTBUM, ONpEeeIeHne KPUTEPUEB MO OLEHKE KAuyecTBa BBINOJIHEHHON padOThl U
JpyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENBHO OMNPEAENITh UEHN ACSATENbHOCTH, IUIAHUPOBATh,
OCYULIECTBJISITh, KOHTPOJIMPOBAaTH M NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENIbHOCTh, BBIOMpaTh Hanbosee 3(PPeKTUBHBIE CIOCOOBI pElIeHUs Y4eOHBIX U
MO3HABATEJIbHBIX  33Ja4, CaMOCTOSATEIbHO COCTABISTH WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA  JITOPUTM JACHMCTBUM TIpU  BBIIOJHEHUM 33aJaHUM € y4ETOM
MOJy4YeHHUs HOBBIX 3HAHUI 00 HM3yyaeMbIX OOBEKTaxX — BEIIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yJbTaTa 3asBICHHOW ILEJINA, YMEHUE
MCITOJIB30BATh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCIOBUU 33IaHUN.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mpeIMETHBIX pe3yNbTaTOB IO OCBOEHHUIO 005A3aTEIbHOrO
COJEpKaHUs, YCTAHOBJIIEHHOTO JaHHOM (QenepasibHON pabouell IporpaMMOoi,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYAIOUIMMUCS Hay4dHbIE 3HAHUS, YMEHUS M CIOCOOBI
NeicTBUM, crienupuyecKue s NpeaMeTHON 001acTi « XUMUs, BUbI €A TEIbHOCTH
N0 TIOJyYEHHIO HOBOTO 3HAHMS, €ro HWHTEPHpPETALMH, MPeoOpa3OBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K xonny oOydenuss B 8 kiacce nmpeiaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMbICT OCHOBHBIX XMMUYECKHX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUM
AJIEMEHT, TPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOJHAs H
HEOJITHOPOJ/IHAsA), BAJIEHTHOCTb, OTHOCHUTEJIbHAs aTOMHash U MOJIEKYJsSpHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBass JOJs XUMHYECKOIO
3JIEMEHTa B COEAMHEHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb,
JIEKTPOOTPHULIATEIILHOCTD, CTENEHb  OKUCJIEHUS,  XUMHUYECKas  peakuys,
KJIacCU(pUKALMsl peaklui: peakiuu COEIUHEHMs, peakLUWu pa3joXKeHHs, peakluu
3aMEILICHUs, peakuuu OOMEHa, 3K30- M OSHIOTEPMHYECKHE pEeakluHu, TEII0BOU
abdexT peakuuu, SIPO aToMa, SIEKTPOHHBIA CIIOM aToMa, aTOMHas OpOUTAlIb,
paauyc aTtoma, XUMHYECKas CBA3b, MOJSIpPHAs M HEMOJISIpHAs KOBAJEHTHas CBA3b,
WOHHAas CBsI3b, HOH, KATHOH, aHMOH, PACTBOP, MaccoBasi J0Jis BellecTBa (IpOLEHTHas
KOHLIEHTpAaI|sl) B pacCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSATUN U MPUMEHSTH 3TH
MOHATHUS TIPU ONMCAHUU BEILIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY [UJISi COCTaBJICHHMS (OpPMyN BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

OIPENAETATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTENEHb
OKHCIIEHUSI DJIEMEHTOB B OMHApPHBIX COCAMHEHUSX, MPUHAJICKHOCTh BELIECTB K



OnpefenéHHOMY KJIacCy COEAMHEHHH 1o ¢GopMyliaM, BHUA XHUMHUYECKOH CBS3U
(KoBaJIeHTHas! U MIOHHAsI) B HEOPTaHUYECKUX COCAMHEHUSIX;
packpbiBaTh cMbica [lepuoanueckoro 3akona JI. . MenaeneeBa: 1eMOHCTPUPOBATD
MOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT HX
nosioxkeHus: B Ilepuoanueckoil cucTeme, 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO yU€HHUs, 3aKOHa ABOTaJIpo;
ONMKCHIBATh W XapaKTepu3oBaTh TabMMuHyro ¢opmy Ileproguyeckoit cucTemsl
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «rjaBHas noArpynna (A-rpynmna)» u
«moboynast moarpynmna (b-rpymmna)», Manbsle U OOJIbIINE TEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpbIe UMeroTcs B Tadnuie «llepuonndeckas cucreMa XUMHUYECKIX
anemeHToB [. 1. MenaeneeBa» ¢ 4nCIOBBIMA XapaKTEPUCTUKAMHU CTPOCHHSI ATOMOB
XUMHUYECKUX 3JJIEMEHTOB (COCTaB MW 3apsl sApa, OOIIEe YHCIO SJIEKTPOHOB H
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);
KJIACCU(PUIMPOBATh  XMMHUYECKHE  DJJIEMEHTHI, HEOpPraHMYEeCKHUE  BELIECTBA,
XMMHYECKHE peakiuu (MO YUCIy U COCTaBy yYacTBYIOIIMX B PEaKLUU BEILIECTB, MO
TerioBoMy b dEKTy);
XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, IIOATBEP)KJas OINHCAHWE NPUMEPAMH  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;
IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaUYE€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX PEBPALLECHUI B PA3JINYHBIX YCIOBUAX;
BBIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO H MOJSPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JeMEeHTa 0 (OpMyJie COEIUHEHHS], MACCOBYIO JOJIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN pPEAKIUY;
MPUMEHSATH OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEHHE, CUCTEMATU3ALINIO, KIIACCU(PUKALINIO, BBISIBIEHUE IPUYMHHO-
-CJIEICTBEHHBIX CBS3EU — U1l U3YUYEHHS] CBOMCTB BELIECTB U XMMHUUYECKHX PEAKIUU,
€CTECTBEHHO-HAYUYHbIE  METOAbl  TO3HaHMS —  HaOJIOJEHHE, HW3MEpEeHHE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );
ClleIoBaTh MpaBUjaM TIOJb30BAaHUS XHUMHUYECKOHM TNOCyAoW U JabOpaTOpHBIM
0o0OpyIOBaHUEM, a TaKXke MpaBuiiaM OOpallleHHsl C BEIIEeCTBaMU B COOTBETCTBHUM C
UHCTPYKUHUSMU 1O  BBIIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB IO
MOJIYYCHUI0O M COOMpaHHI0 Ta3000pa3HBIX BEMmIECTB (BOAOPOJAa M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHOM MacCOBOM JIOJIEM PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBAaTH M  MPOBOJUTH XHUMHYECKUE OIKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO MHAUKATOPOB (JaKMycC,
dbenondTanenH, METWIOPAHXK U APyTrue).

K xoniy oOydenus B 9 kjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pPacKphIBaTh CMBICI OCHOBHBIX XMMUYECKHUX IMOHSATUN: XUMHYECKHUI 3JEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHOH, aHUWOH, NPOCTOE BELIECTBO, CIOXHOE BELIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAsl PEaKIMs,
XUMUYECKasl CBA3b, TEIJIOBOM A((DEKT peakinu, MoJb, MOJSPHBIA 00BEM, pacTBOD,



AIEKTPOIUTHI, HEATEKTPOIUTHI, AIEKTPOTUTHICCKAS TUCCOIHAITHS, PEAKIIUA HOHHOTO
oOMeHa, KaTaliu3aTrop, XMMHYECKOE paBHOBecHE, oOpaTUMble U HeoOpaTUMbIe
peaKkIuu, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIS peakIuu, OKHCIIUTEIIb,
BOCCTAaHOBHUTEJb, OKHCJICHHE W BOCCTAHOBJICHHE, aJJIOTpOIus, amM(pOTEPHOCTD,
XUMHYecKasi CBs3b (KOBAJEHTHAs, HWOHHAs, METaJUIMYecKas), KpUCTalTndecKas
pemérka, KOppo3usi METAIOB, CIJIaBbl, CKOPOCTh XUMHUYECKON PEaKIINH, MPeIeTIbHO
nonyctumas koHentpamus [1JIK BemecTa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSATHN M MPUMEHSTH 3TH
TIOHATHS TIPH OMMCAHWHU BEIIECTB U WX MPEBPAICHUN;

WCITOJI30BaTh XHMHYECKYI0 CHMBOJIMKY [IJII COCTaBJICHHsS (DOpMyJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTpPEENSITh BAJCHTHOCTh M CTEIECHb OKHUCICHHUS XWMHUYECKHX DJEMEHTOB B
COCIMHCHUSX PA3JIMYHOTO COCTaBa, NMPHHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCYy COEIMHEHMI MO (GopMyIsiaM, BUJ XUMHUYECKOW CBSI3M (KOBaJCHTHAas, HOHHAs,
MeTaJUInYecKasi) B HEOPTraHWYECKUX COCIUHEHUSAX, 3apsA]l MOHA IO XHUMHUYECKOU
dbopmyIe, xapakTep cpelbl B BOJHBIX PACTBOPAX HEOPTAHMUECKUX COCAMHEHUM, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoauueckoro 3akona J[. . MenjeneeBa u 1eMOHCTPUPOBATD
€ro MOHUMAaHHUE: OMUCHIBATh U XapaKTepu30BaTh Ta0IMuHy0 Gopmy [lepuoanueckoi
CUCTEMBbl XMMHUYECKHX BJIEMEHTOB: Pa3jnyarTh MOHATHUS «rJIaBHas moarpymnma (A-
rpynmna)» u «mnobounas noarpynna (b-rpymma)», manble W OoJibIIME TEPUOJBI,
COOTHOCHTh O00O3HAYCHHsI, KOTOpPhIE HUMEIOTCS B MEPUOAMYECKOW Tabiuie, ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsa sapa, o0IIee 4YHCIIO JJICKTPOHOB M PACIPEACIICHHE WX 10 3JICKTPOHHBIM
CJI0SIM), OOBSCHSTH OOIIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB DJIEMEHTOB M MX
COCIMHECHUN B MpEeiiax MaJIbIX TIEPUOOB U TJIABHBIX MOATPYII C YIETOM CTPOCHUS
WX aTOMOB;

Klaccu(puupoBaTh ~ XUMHYECKHE  JJIEMEHTBI,  HEOPraHMYECKHE  BEIeCTBa,
XUMHUYECKHE peakiuu (MO YUCITY U COCTaBY YYACTBYIOIIMX B PEaKIMU BEUIECTB, IO
TerIoBoMY B (DEKTy, 10 UBMEHEHHIO CTETICHEH OKUCICHUS XUMUUECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHeMU(UUECKHe XUMHUUYECKHE CBOMCTBA
MPOCTBHIX U CJIIOXKHBIX BEUIECTB, MOJATBEPXKIasi ONMMUCAHNE TTPUMEPAMH MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUI COOTBETCTBYIONIUX XUMUUYECKUX PEAKIIN;

COCTABJISITh YPAaBHECHHSI DJICKTPOJIMTHUECKOW JHUCCOIMAIIMN KHCIIOT, INeJouehd u
COJICH, TIOJTHBIC W COKpAIIEHHBIC YPaBHEHUS PEAKIMi MOHHOTO OOMEHA, YpaBHEHUS
peakmuii, TOATBEPKTAONINX CYIISCTBOBAHWE TECHETUYSCKOH CBSI3M  MEKIY
BCIIECTBAMH Pa3JINIHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH TIOCPEICTBOM
COCTAaBJICHHSI SJIEKTPOHHOTO OajlaHca ATHX PEaKIIni;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOKHOCTHU
MPOTEKAHUSI XMMUYECKUX MPEBPAIICHUN B Pa3IMUHbIX YCIOBHSIX;



BBIUUCIIATE OTHOCUTEIBHYIO MOJEKYJSIPHYI0O W MOJSIDHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMUYECKOTO 3JIeMeHTa 10 (hopMyIie COSMHEHHSI, MACCOBYIO JIOJTO
BEILIECTBA B PACTBOPE, MPOBOUTH PACUETHI 110 YPaBHEHHIO XUMHUECKON PEaKIIHu;
COONIOIaTh TpaBWJIA IOJB30BAHUS XHMHUYECKOW TMOCYIOH |  J1a0OpaTOPHBIM
00OpymOBaHMEM, a TaKXKe MpaBHia OOpAIICHHS C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIMSIMA 110  BBIMIOJIHCHUIO JIAOOPATOPHBIX ~XUMHYECKUX OIBITOB IO
TIOJTYYCHHIO U COOMPAHUIO ra3000pa3HbIX BENIECTB (aMMHUAKa U YIIICKUCIIOTO Ta3a);
POBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAYeCTBEHHBI COCTAB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUA-, OpOMHUA-, HOAUA-, kKapOoHat-, Qocdat-,
CHJIUKAT-, CyIb(aT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHHSI M HOHBI HM3y4YCHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHWICCKHUX BEIIIECTB;
NPUMEHSITh OCHOBHBIC ONEPAIH MBICIUTEILHON JESITETLHOCTH — aHAIN3 U CUHTE3,
cpaBHeHHE, 000OIICHNE, CHCTEMATH3alldI0, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX
CBsI3el — JUISI M3YYCHHS CBOICTB BEIIECTB M XUMHUECKUX PEAKINI, eCTECTBEHHO-
Hay4YHbIE METOABl TMO3HAHWSA — HaONIOJEHHe, W3MEpPEHHUEe, MOJICIUPOBAHUE,
IKCIIEPUMEHT (peaJIbHBI U MBICIICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBanue

Ne a3/1eJI0OB M TEM K I1 (un(])pom,le)
OHTPOJILHEBIE aAKTHYeCKHe

n/n ﬁ OrDAMMEL Bceero p p pﬁ o0pa3oBaTe/ibHbIE
a00ThI a00ThI

porp p p pecypcbl

Pa3nea 1.1lepBoHayanbHble XHMHYECKHE IIOHATHSA

XUMUS — BaKHas
o0JacTe

11 CCTECTBO3HAHHUSA M 5 5 bubmuorexa [JOK
| IpaKTUYECKOU https://m.edso0.ru/7f41837c
NEeATETLHOCTH
JelioBeKa
BemecTtBa n
1.2 xmljllnqecxne 15 1 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
peaxkuuu
Hroro no paszneny 20

Pa3nes 2.BakHeiilmme npeacTaBuTe I HEOPraHHYECKUX BelleCTB

Boznyx. Kucnopog.

bu6mmoreka [JOK
2.1 | Ioustne 06 6 https://m.edsoo.ru/7f41837¢c
OKCcHIaxX
29 Bognopon.Ilonsrue o 8 1 bubnuoreka [IOK
"~ | KHCJIOTax U COIAX https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. BuGmmotexa LIOK

2.3 TlousTtue 00 5 1 1
OCHOBAaHUAX

https://m.edsoo0.ru/7f41837c
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https://m.edsoo.ru/7f41837c

OCHOBHBIE KJIACCHI

bubmuoreka [JOK
24 HeOpraHuecKkux 1 L L https://m.eds00.ru/7f41837c
COCTUHEHU I
Hroro no pazueny 30

Paznen 3.Ilepuoanuecknii 3axoH u [lepuognueckasi cucrema xumu4ieckux djementon /. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE

peakuum
[Tepuoanueckuit
3aKOH U
[Tepuonuueckas
31 cHcTema 7 bubmuorexa [JOK
| XMMHYECKUX https://m.edsoo.ru/7f41837c
anemeHToB /l. U.
Mennene-eBa.
CrpoeHue atoma
XuMHYECKas CBSI3b.
32 OkucauTenbHo- 8 1 bubmuorexa [JOK
"~ | BOCCTAaHOBUTEJIHHBIC https://m.edsoo.ru/7f41837c
peakuuu
bu6mmoreka [IOK
Hroro no pasniey 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO
YACOBIIO 68 4 5
I[TPOI'PAMME
9 KUIIACC
KosnuecTBo yacoB JJIeKTPOHHBIE
No HaumeHoBaHue (undpoBbIE)
n/n Pa3iejioB U TEM Beero Konrpoabublie IIpakTnueckue 06pa3oBaTeILHbIE
NporpamMmsbl padoTbl padoThbI pecypesI
Pa3nen 1.BemiecTBO U XUMHYECKHE PeaKIIUA
IToBTOpEHUE U
11 yrayOsaeHue 3HaHUH 5 1 bubnuoreka [IOK
"~ OCHOBHBIX pa3/eioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1o  33KOHOMEpHOCTH 4 bubnnorexka [HJOK
XUMHYECKUX https://m.edsoo.ru/7f41a636
peakuui
DNeKTpoNIuTHYECKast
JIMCCOMHATIHA. bub6anorexa LIOK
1.3 | Xumurzeckue 8 1 1 https://m.edsoé.I ru/7f41a636
peakiuu B

pacTBopax
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Hroro no pazueny 17

Pa3zgen 2.HeMeTaJJIBI M X COeAUHEHUS

O61mas

XapaKTEePUCTUKA

2.1 XuMUYECKHX 4
aneMeHToB VIIA-

rpynmnsl. ['anorenst

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

O61as
XapaKTEePUCTHKA
XUMHYECKHX
anemeHToB VIA-
rpynmnsl. Cepa u eé
COCJIMHECHHUS

2.2

Oo6mas

XapaKTepUCTHKA
XUMHYECKHX

2.3 | snemeHTOB VA- 7
rpynmnsl. A30T,

dhocdop u ux

COETMHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OOmas

XapaKTEePUCTHKA
XAMHUYECKHUX

2.4  snementoB IVA- 8
rpynmnsl. YTiaepoa u
KPEMHHU U UX

COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no paszneny 25

Pa3zgen 3.MeTaJlJIBI M X COCAUHECHUSA

31 O6mue cBoiicTBa 4 bubmmoreka [JOK
' METAIIOB https://m.edso0.ru/7f41a636
B .
32 orame i ix 16 bubmorexa LOK
' https://m.edsoo.ru/7f41a636
COCONHCHUA
Hroro no paszneny 20
Pa3znen 4. Xumusi u oKpyxaouas cpeaa
B
4.1 Mzgle;f;f}f B )KM3HU 3 bubmiorexa LIOK
' https://m.edsoo.ru/7f41a636
YyeJI0BEKa
Hroro no pazgeny 3
PeszepBHoOe Bpems 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB I10 68

[TPOPAMME
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