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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0Opa3oBaTeIbLHOM POrPaMMBbl OCHOBHOTO 001IIero 00pa30oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha OcHOBe (enepanpHO paboueil mHporpamMMbl
BOCITUTAHUS U C Y4ETOM KOHLEIIIUU MPErofgaBaHus Y4eOHOro nmpeaMera « XuMusDy
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickont denepanum.

[Iporpamma mo xumuu Aa€T TMPEACTABICHHE O LEJAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHUTaHUS U Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMHU Y4YEOHOIO
npeaMera, YCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeiesieHde €ro mo KjiaccaM W CTPYKTypHpOBaHHUE IO
pa3jenaM W TeMaM [porpaMMbl MO XUMHH, ONPEAENSET KOIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YYEHHS XUMHUU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSA3€H, JIOTUKM  Y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAeNsIET BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUU K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3yabTaraM 00y4YeHHUs] XUMUU Ha YPOBHE II€JIeH U3YUEHUs IPEAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIILHOW JEATEIBHOCTH OO0Yy4Yarolierocsi mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (POPMUPYEMBIE XHMHEH MPEACTABICHUS O B3aMMONPEBPALICHUSIX
SHEPrUM U 00 HSBOJIIOIMU BELIECTB B MPUPOAE, O MYTSIX PEIICHUs TJI00ATbHBIX
npoOJjieM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3ydeHne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYphI JINYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEH
0o0ydYarolmuxcsi, HaBBIKOB HMX CaMOCTOATEIBHOM y4eOHOW  JesATeNbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIICOBATEICKAX YMEHUM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XKM3HH, TaK U B TPOPECCUOHATILHON JEATEIbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYIHON TPAMOTHOCTH O00yUYarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHHM XHMHH OOECNEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJSIETCS  MeIaroruyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMHH Ha ONpPeeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUM XHMHH, OCHOB
HEOPTraHWYECKOM XUMUU M HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSITHIM
OPraHUYECKON XUMUH.

CrpykTypa coiepkaHusl MPOrpaMMbl MO XMUMHH COPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 MojaxoAa K e€ u3ydeHuro. CoaepikaHHue CKJIaJbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUIA O XUMHUYECKOU
peakuuu. OO0e 53TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHIHUILY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

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

— Ilepuoanyeckoro 3akona /[. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUH aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBIE€HUN 00 3IEKTPOJUTUYECKOM JUCCOLMAIUMU BEIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K JAPYrOMY, BBINOJNHSS (DYHKIMM OOBSICHEHUS WU MNPOTHO3UPOBAHHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHUYECKOrO MPUMEHEHHUS U IMOJyYCHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKONW COCTABJIAIOIIECH HAyYHOM KapTUHBI MUpPa B JIOTUKE
e€ CHCTEMHOW MNpUPOIbl, IIEHHOCTHOIO OTHOIIECHHS K HAyYHOMY 3HAHUIO H
METO/JaM IO3HaHUs B Hayke. M3ydeHHe XMMHUM IMPOUCXOAHUT C IPHUBJICUYECHHEM
3HaHUU M3 paHee M3YYECHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKaloluid MHUPY,
«buonorus. 5-7 knacce» u «Pusnka. 7 Kaacey.

[Ipy wu3ydeHHH XUMHUU TPOUCXOIUT (HOpPMHpPOBAHHE 3HAHUNH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJBTYpPHI.
3amavya y4eOHOrO TpeIMeTa COCTOMT B (DOPMHUPOBAHUM CUCTEMBI XHUMHYECKUX
3HaHUU — BaXHEUIIUX (AKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHUH,
JIOCTYITHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, si3blKka HAYKH, B



MpUOOIIEHNM K HAy4YHBIM METOJIaM TO3HAHUS TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U Y4yeOHO-HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHM IMpaBWJI O€30MacHOro oOpallleHHus ¢ BEHleCTBaMU B
MTOBCEHEBHOM KU3HMU.

[Ipu n3yueHuu XMMHUHU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BaXKHOE
3Ha4YCHHE MPUOOPENU TaKue LEeH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKOe MpPHOOIIeHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON I03HABATEIbHOU JIESITEIbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCI0BU, CIIOCOOCTBYIOIMIMX MTPUOOPETCHUIO 00YUYAIOIITUMUCS
OIbITa PAa3HOOOPA3HON NESITENLHOCTH, TMO3HAHUS W CaMOMO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MUMEIONIMX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (¢opmupoBanue oOmeld (QyHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMCHHA OOBSICHATH M OICHWBATH SIBJICHUS
OKpPY’KaoIIIero MHUpa, WCIONB3Yys 3HAHWS WU OMbBIT, MOJYYCHHBbIE MPH HU3YUCHHUH
XUMUHU, TPUMEHITh WX TPU PEIICHHH MPoOJeM B TOBCEIHCBHOW XWU3HH U
TPYZIOBOU IEATENBHOCTH;

— (QopmupoBanue y OOydalOmUXCs TyMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI IIEHHOCTH XWUMHUYECKMX 3HAaHUW JUIsi BBIPAOOTKHA DKOJIOTHYECKH
1eJIecCO00pa3HOro TMOBEACHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LEJSAX
COXPAHEHUS CBOETO 310POBbsSI U OKPY:KAIOIIEeH MPUPOIHOMN Cpeibl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MUIS M HAMPABICHHOCTH AAbHEHIIIETO
oOy4eHus.

OOmiee YWCIO 4YacoB, OTBEACHHBIX [UIS HW3YYCHHs] XUMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctapiseT 136 gacoB: B 8 kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZAEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATrPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTogax mo3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHX
AeMEHTOB. [IpoCThI€ U CIIOKHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass Qopmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHMX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHAas —Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KonnuectBo BemectBa. Moisb. Moisipaast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacyérsl mo QopMmyiam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUUYECKUE ABICHUSA. XUMUYECKAS] PEAKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaAKINil (COeMHEHUS, PA3I0KEHUS, 3aMEIIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpaileHus ¢ J1adbopaTopHbIM 000PYJAOBAaHUEM, U3YUEHUE U ONHUCAHUE
bu3YecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HaOI0/IeHNE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIIEHWE U KOHJEHCALMsI BOJbI) U XMMHUYECKUX (TOPEHHE CBEUU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUH, HaOII0IcHUE U
ONMCaHWE MNPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (pasiioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUIAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJICHCTBHUE Keie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEeced: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, mpoBeeHNe OYUCTKU TTOBAPCHHON
CoNlv, HaOJIOJEHWE U  ONHUCAHWE  PE3yJbTaTOB  TMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENEeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npeacTaBUTe/ M HEOPTAaHUYECKHUX BElECTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT U IpoOCToe
BemecTBo. HaxoxneHwe kuciopona B MpHPOAE, (PU3MUYECKHE W XUMHUYECKHE
cBoiicTBa (peakmuu ropeHusi). Oxcuapl. [Ipumenenne kucimopoma. CrocoObI



MOJIYYCHHUS] KHUCIOpoJa B JabopaTopud W mpombinuieHHocTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOIa.

TemnoBoit 3¢(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib MU METaH. 3arps3HCHUE
BO3]lyXa, YCUIIEHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — »sneMeHT M mpoctroe BemiecTBO. HaxokneHue Bogopoja B
npupoae, GU3MYECKHUe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

MoutsipHbIii 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM.

@dusnueckne CcBoOWcCTBa BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacelllleHHbIE M HEHACBIMIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpE. XUMHUUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B mpUpPOZIE M B KU3HU YeJNOBEKa. KpyroBopoT BOJBI B MPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHCIOTHBbIe, aM{OTEpHbIE) U
HecosneoOpaszyronue. Homenknarypa oxcuynoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukaruss ocHOBaHWN: WIETOYM U HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuil. dusznueckue M XMUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. Ouznueckue u
XMMHUYECKUE CBOWCTBA KuCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerona.
[Tonydyenue KUCIoT.

Conu. Homenkiarypa coiieil. @U3nM4eCKUe U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eHeTnueckas CBSA3b MEXKY KJlacCaMU HEOPTaHUYECKUX COEIUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOIYyUYECHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHus: TOpeHus (mokapa), O3HAKOMJICHHE ¢ 0Opas3lamMu OKCHIOB H
OMHMCAHWE WX CBOMCTB, MOJyYeHHUE, COOMpaHWe, pACIO3HABAHUE M H3yUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KoJimyecTBOM 1 MoJib, HcCClieIoBaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C  OMNPEAECIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HaTpueM M KajbleM) (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPHUAIIOB),



UCCJIEOBaHUE O0pa3loB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAaX KHUCIOT M IIEJIOYEH,
u3yueHue B3aumojeicTBus okcuma meau (1) ¢ pacTBopoM cepHO# KHCIOTHI,
KUCJIOT C METAJUIaMH, PEAKIUi HEUTpalu3aluH, MOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM W3 PAacTBOpPa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 33/Ja4 10 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH u Ilepumogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

IlepBbie TOMBITKUA KJIacCU(PUKAIMU XUMHYECKUX 3jieMeHTOB. I[loHsiTHe o
rpynmnax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE W IIEIIOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenngeneeBa.  KoporkomepuonHass W JUIMHHOIIEPUOAHAS (bopMbI
[Iepuoanueckoit cucreMbl xumMudeckux 3aeMeHToB 1. . MenneneeBa. Ilepuonsl
U rpynnbl. PU3MYECKUNW CMBICI ITOPSAAKOBOIO HOMEpPA, HOMEPOB Iepuoaa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0ouek atoMoB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckoin cucremnl J[. M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTA HW3MEHEHHUS paJnyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB JJId pa3BuTus Hayku U npaktuku. J[. M. MenaeneeB — ydéHbll U
rpaXJaHMH.

Xumuyeckass cBs3b. KoBajieHTHasi (TMOJIIpHAsT YW HENOJSPHAs) CBS3b.
DIEeKTPOOTPUIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs! CBSI3b.

Crenenb okucneHus. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipornieccrl OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIINI
(ropeHue, peakiyu pa3aoKeHUs, COSTUHEHUS).

Mescnpeomemmnbnie céasu



Peanuzamus MeXnpenIMeTHBIX CBsi3ed NpU HM3yUYEHUH XUMUU B 8 Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCHOJIb30BAaHUE KaK OOLIMX €eCTECTBEHHO--HAYYHbIX
NOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAy4YHOT'O [IMKJIA.

OO11ue ecTeCTBEHHO--HAayUHbIE MOHATUSA: HAyYHBIH (DaKT, THUIOTE3a, TEOPHS,
3aKOH, AaHaJNW3, CHUHTE3, KIacCUpUKalus, NEPUOAUYHOCTb, HAOJIOJIEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3uka: marTepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWUL,
M30TOIBI, PaJHMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsill, BEIIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BETUUYMHBI, €IUHUILIBI
WU3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, ComHIE.

buonorus: orocuntes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpATbI, TOPHBIE IMOPOJBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BermecTBo U XUMHYecKasi peakuus

[lepnogmueckuit 3akoH. [leproanyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TMEPBBIX TPEX IEPUOAOB, KaWsA, KaJbLUHUs U UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOXKECHUEM JJIEMEHTOB B Ilepmomgmdeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUAbl XMMHUYECKOM CBSA3U. THUIBI KPUCTAJUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKONW PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanus XMuMUYECKUX peaklMii MO pa3InyHbIM IMpHU3HAKaM (110 YUCITY
U COCTaBy Y4YacTBYIOIIMX B pEaKUMU BEILIECTB, MO TEIIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEW OKHCIIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE
YPaBHEHMUS.

[TonsitTue o ckopoctu xuMuueckoud peakiuu. [lonsTne 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX U TeTePOTreHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHWYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIANTENbHO-BOCCTAHOBUTENbHBIE ~ pEAaKIMM,  BJICKTPOHHBIM  OanaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakiu. CocTaBiIeHUE YPAaBHEHHI



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKUUd C  HCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIMTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHbl. MeXaHH3M AUCCOLMALMM BELIECTB C PA3NMYHBIMU BHJIAMHU
xumMmudeckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y ClIOBUS MPOTEKAHUS PeaKIMii MOHHOTO 0OMeHa,
MOJHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOHCTBa KHCIIOT,
OCHOBAaHMM M COJIEH B CBETE IMPEACTABICHUA 00  BIIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakini Ha HOHBL. [IoHsATHE O TUApOIH3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — META/VIOB M HEMETaUIoB (rpaduTa M anMasa), CI0KHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peakuuu
OT BO3ACHCTBUS pa3aMYHbIX (PAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOIHOCTU
pacTBOpPOB BEUIECTB, IIpOLECCAa IUCCOLMALMU KHCIOT, IIEJI0Yed M CcoJel
(BO3MOXXHO  HCHOJB30BAHME BHJIEO MAaTEpPUANOB), IPOBEICHUE  ONBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKaHWs  peakuuii HOHHOro  oOMEeHa
(oOpa3oBaHue ocajaka, BbIIEJIEHME Tra3a, o0Opa3oBaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakluu pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMH HAa HMOHBI, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl 1 HX cOeIMHEHUS

O6miass xapakTepucTtuka TrajnoreHoB. (OCOOEHHOCTHM CTPOEHHsI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XUMHUUYECKHE CBOMCTBA Ha MpUMEpe  XJopa
(B3aMMOJEHCTBUE € MeETaUlaMHM, HEMETaJUlaMH, IIejIoYaMu). XJIOPOBOJAOPOA.
ConsiHast KWCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, NMPUMEHEHHE. JlercTBue
XJIOpa M XJOPOBOAOPOJAa Ha OpPraHuM3M YeJoBeKa. BaxHeillne XJIOpuabl U UX
HaXOXKJEHUE B IPUPOJIE.

O6mrast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue u ¢u3NYECKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOINHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYECKHUEe CBOMCTBa cepbl. CepoBomopo, cTpoeHue, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHast kucioTa, (QU3HYECKHE W XUMHUYECKHE CBOHCTBa (0OIIME  Kak
MpeACTaBUTENs KJacca KHUCIOT u  crnenuduyeckue). XUMHUYECKHUE PpEaKIHH,
JeXaliue B OCHOBE MPOMBIIIIEHHOTO Croco0a MOJyYeHUs CEPHOU KHUCIIOTHI.
[IpumeneHue cepHor KUCAOThL. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAs PEAKLINS Ha



cyiabdaT-uoH. Haxoxaenue ceppl M €€ COeAMHEHUH B TpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOMIEH cpefpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OO6miast xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCIECHHs. A30T, pacnpoCTpaHEHUE B MPUPOJE,
¢dusznyeckue U xumMmuyeckue cBoiicrea. KpyroBopot azora B npupojae. AMMHAK, €T0
bu3NYecKue 1 XUMUYECKAE CBOMCTBA, OJydYeHHE U TpuMeHeHue. Coam aMMOHUS,
ux (pU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyydeHue, (PU3nYecKue U XUMUUYECKUE
CBOMCTBa (0OIIME Kak NPEACTaBUTENS Kiacca KHUCJIOT M crenuduyueckue).
Hcnonb30BaHWEe HUTPATOB W COJIEM aMMOHHUS B KadyeCTBE MUHEPAJbHBIX
yno0peHuil. XuMHUYecKoe 3arps3HEHUE OKPY KAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO31yXa, MOuBbl U BOA0EMOB). Docdop,
aloTpornHeie Moaudukanuu Qocdopa, Puznyeckrne M XUMHUECKHE CBOWMCTBA.
Oxcun docdopa (V) u dhochopHas kucnota, pU3NIECKre 1 XUMUIECKUE CBONCTBA,
nosyuenue. McnonaszoBanue GpocdaroB B KauecTBE MUHEPATIBLHBIX YA0OPEHUIA.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTJEpOol,  aJJIOTPOIHbBIE
MOAU(UKAIIUKA, PACIPOCTpaHEHUE B TMPHUPOJE, (GU3NYECKHE U XHUMHYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
buznueckue W XMMHYECKHE CBOMCTBA, JCHCTBME HA KUBBIE OPTraHU3MBI,
MOJIy4YeHUE M TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbI, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa rio0aJbHOTO TOTEIUICHHS KJIMMaTa, MapHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
noyiydueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

ITepBoHauanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HWCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, TPUPOIHBIN Ta3, HEPTH),
MPOIYKTHl WX mepepaboTku (OCH3WH), UX pOJIb B OBITY W TPOMBIIICHHOCTH.
[TonsaTre 0 OMOJOTHYECKHU BaKHBIX BEILIECTBAX: KUpPaX, OeIKax, yriieBoJax — U UxX
poid B KM3HM 4elloBeKa. MarepuaibHOE€ E€AMHCTBO OPraHMYeCKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumeHenue. CoenuHeHus KpeMHus B mnpupoge. OOmme mnpeacTaBieHus 00
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BaHUE B
ObITYy, B MPOMBIILIEHHOCTH. Ba)kHelme cTpouTenbHble MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobiaembr 6e30macHOr0 MCIOIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm

U3y4YeHHE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTpPAKAMOIINE (U3MYECKHE W XUMHUYECKHE CBOWCTBA
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHWE C o0pa3naMu XJOpPUIOB (TaJIOT€HHUIIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COENUHEHUSIMH  (BO3MOXXHO  HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHCIIOTBI, M3YYEHHE XUMHUYECKUX CBOKCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEICHUE KAUECTBEHHON peakuu Ha Cyb(aT-
WOH W HaONIOJIeHWEe TMpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa M MX coeAUHEHUN (BO3MOKHO HCIOIb30BaHUE
BHJICOMATEpUAIIOB), 00pa3aMu a30THBIX U (HocOpHBIX yA0OpeHUid, MoaydeHue,
coOupaHue, pacrno3HaBaHWE€ M UW3YYEHUE CBOWCTB aMMHUaKa, NPOBEICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U (ocdaT-UOH U U3YUYCHHE MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOACICTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHHE Mozenein
KPUCTAUTMYECKUX PpeIIETOK aimMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancopOIMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM TPOTHBOTa3a, MOJy4eHHE, COOMpaHue, PacIO3HABAHUE U M3YYCHHE
CBOMCTB YIJICKMCJIOTO Ta3a, MPOBEICHUE KaUueCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl U H3yYCHHE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CHIMKATHOW TPOMBIIUICHHOCTH, PEIICHUE HAKCIEPUMEHTATbHBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBl U UX COSIUHEHUS.

MeTaJsibl 1 MX COeIMHEHUS

OO61iast XxapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux a3nemeHToB J[. W.
MenneneeBa u cTpoeHusi atoMoB. CTpoeHHE MeTaioB. MeTrayuindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTAJUIMYecKass  pemeTka.  DIEKTPOXUMHUUYECKUU  psif
HaIpsDKeHUN MeTaioB. OU3MUecKue U XUMUYECKUe CBOMCTBa MeTauioB. OOmue
CrocoObl ToydeHus: MeTamioB. lloHsATHE O KOpPpO3UM METajuioB, OCHOBHbBIE
CrocOOBI 3amuThl X OT Koppo3uu. CruiaBbl (CTanb, YyTryH, TIOPATIOMHHHM,
OpoH32a) ¥ X IPUMEHEHHUE B OBITY M MPOMBIIIIJICHHOCTH.

[Ilenounble MeTalIbl: MojoXkKeHue B [lepruonnyeckoi cucTeMe XMMHYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl u



TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue IIEeNOYHBIX METAIIOB U HUX
COeJIMHEHUM.

[[lenouyno3eMebHbIE METAJUIbl MAarHMid MW KaJbLMWA: IOJOXKECHHE B
[lepnognueckon cucreme xuMuudeckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXO0XKJIEHHUE B Ipupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuug. Baxdeiimue coeauHeHUsT Kanblus (OKCHUIl, THAPOKCHUI, COJIH).
JKécTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AJFOMHHUN: TIOJ1I0)KeHUE B [leproindeckor CUCTEME XUMUYECKUX JIEMEHTOB
J. U. MenneneeBa, crpoeHne atoMa, HaxoxkaeHue B mpupone. dusnyeckue u
XUMHUYECKHE CBOMCTBA allOMUHUA. AMQOTEpPHBIE CBOWCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHME aToMma, HaxXOXKIECHHE B npupone. Pusmyeckue u
XUMHUYECKUEe CBOMCTBA xene3a. OKCUbl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux coctaB, CBOMCTBA U TOJYUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3laMd METaUIOB M CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHA
KaJblIUS U HATpUsi C BOJON (BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIIECCa TOPEHUS KeJe3a B KHUCIOPOAE
(BO3BMOKHO  WCIOJIb30BAaHME  BHJACOMATEPHUAIOB), TPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMIA HA MOHBI: MAarHWsl, KajablUs, aTIOMUHUS, I[IUHKA, JKejie3a
(1) u xene3a (II1), meau (I1), HaOIrOIEHUE U OMTUCAHKE TPOILIECCOB OKPAITMBAHHUS
IJJAaMEHH MWOHAaMU HaTpusi, Kalus W KajablUus (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB TMAPOKCHU]IA ATFOMHHHUS
Y TUJPOKCHUIA IIMHKA, PELISHUE DKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «BakHeilime
METAJIJIbI U UX COCTUHEHUS.

XuMHuA U OKpY:KaIIas cpeaa

BemectBa m marepuanbl B MOBCEIHECBHOW JKM3HU 4YeJIOBeKa. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas JOMycTUMast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pemieHH 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3y4eHHue oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie céasu



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU H3yuyeHUH XuMuu B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOmiue ecTecTBEHHO-HAayuUHblEe NMOHATHSA: Hay4yHbIM (pakT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiacCHu(uKaluusi, TMepUOANYHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, MapHUKOBBIHA
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dusnka: Martepusi, aTOM, D3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHU],
U30TONBI, PATUOAKTUBHOCTh, MOJIEKYJa, OSJCKTPUUYECKUN 3apsia, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TENI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTAJUTMYECKAs
peméTka, CriaBbl, (PU3MYECKHE BETUYMHBI, €IUHHIIBI M3MEPEHUs, KOCMHUYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAJbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpPaNbl, TOPHBIE IMOPOJIBI,
MOJIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOTPAMMBl OCHOBHOIO  OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XHMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPHHSATHIMU B
oOIIecTBe MpaBUJIaMH M HOpPMaMH TIOBEJIEHUS U CIIOCOOCTBYIOT MpoIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIN3AIINN 00YJatOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4YarOIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3UTHBHBIX I[IEHHOCTHBIX OPUEHTAlMM U
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOILIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY
M HAYYHOMY HACIIECIWIO, ITOHMMAHMUS 3HAYEHUS XHMHUYECKOW HAyKH B IKU3HHU
COBPEMEHHOr0 OO0IIeCTBa, CIOCOOHOCTH BJAJETh JTOCTOBEPHOW HHQOpMAIMe o
IIEPENOBbIX JOCTIIKEHHUSAX M OTKPBITUAX MHMPOBOM M OTEYECTBEHHOM XWMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M IMPAaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-HUCCIEAOBATEIbCKOM, TBOPUECKOW W JPYrUX  BUJAX
NEeSATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM MESITEIbHOCTH MpH
BBINIOJIHEHUHU YYEOHBIX, TIO3HABATENbHBIX 3a7ay, BBINOJIHEHUH XHUMHYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOINIOMOIIM B IIpoliecce€ O3TOM yuyeOHOW JAeATeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBO€ TOBEJICHHWE M IMIOCTYIKM CBOMX TOBAapHILIEW C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHUUYECKOW pEaKIu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKM M COCTABJIAIOLIME
OCHOBY Ul MMOHMMAaHMsSI CYIIHOCTH HAyYHOW KApTHUHBI MHUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aWMOCBS3SX YEIOBEKA C
MIPUPOJTHOM CPENOU, O POJIM XMMHUM B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIC MOTHUBBI, HAPABJICHHBIE HA ITOJYYEHHE HOBBIX 3HAHUU II0
XUMUHU, HEOOXOIUMBIE JUIsI OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBICHUIA,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKOM KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOATENbHON PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JOCTYIMHBIMA TEXHHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

MHTEpEC K OOYYEHHI0 W IO3HAHUIO, JIF0OO03HATEIBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTP K  €amMO0Opa3oBaHWIO, MPOEKTHOM H  HCCIEeI0BaTENbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

4) dpopMHUpPOBaHNS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0POBbIA 00pa3 »KW3HH, OCO3HAHUE IOCIEICTBHA H
HEMPUATUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOIr0Jisl, HAPKOTUKOB, KYpEHHS]),
HEOOXOJMMOCTH COOJIONICHUS] TpaBUil OE€30MAaCHOCTU TMpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUYECHHIO MPOPECCUl U TPyAa pa3IMuHOTO POJa,
YBaXKEHHUE K TPYIAy U pe3yJbTaraM TPYJIOBOW NESITEIbHOCTH, B TOM YHCJE Ha
OCHOBE IMPUMEHEHHUS TMPEAMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHIMBUAYAJIbHOU TPACKTOPUHU MPOJIOKEHUSI 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEMHON POo(EeCCUOHATBFHON NEATEILHOCTH U PA3BUTUSI HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHOM CPElIE;

6) IKOJOrMYeCKOro BOCIIUTAHUS:

AKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOUIEHWE K MPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHMS, IOHUMAHUE LIEHHOCTH 3JOPOBOrO U
Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOAEHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU pabOTe C BEMIECTBAMU, a TAKXKE B CUTYyalUsX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU WU3YUYECHUH XUMHH, JIJIS
pELICHUS 33/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENON, A1l TOBBILLICHUS
YPOBHSI  OKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAaHUSA TJIOOQJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTeW HUX pPEIICHUs MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOM U COLMAIIBHOU MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YyIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33PCHHSI OOIEHAYYHbIE TIOHATUS (3aKOH, TEOopws,
MIPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWI W3 3THX MPEIAMETOB (DOPMUPOBATH MPEJACTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpCaIbHbIC YUeOHbIE NEUCTBUS (ITI03HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpble oOecneunBaloT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHUIO M OCYILIECTBICHUIO Y4eOHOMU
NESATETbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue 1elcTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS] TIPH OCBOCHUH
3HAHWI: PacCKPhIBaTh CMBICT XMUMHYECKUX TOHATHHA (BBIICTATH MX XapaKTEepPHBIC
MPU3HAKHU, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMH), MCIOJIb30BaTh
MOHATHUS Il OOBSICHEHUS OTNIETbHBIX ()AaKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KJIaCCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXKACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO AaHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IO3HAHMUS TMOHATUS (TIPEIMETHBIE W
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJICIH, UCIIONh3YEMbIC B XUMHH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC MPEICTABICHUSI —
XUMHUYECKUU 3HaK (CUMBOJ »JJIEMEHTa), XuMHUueckas QopMmyia U YypaBHEHHUE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TIO3HABATENIbHBIX 3aj1a4, ¢ YYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBJIATH U XapAaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMHUUYECKUX PEaAKITHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICACTBEHHBIC CBSI3U |
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHE HWCTOJIb30BaTh IOCTABJICHHBIC BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TAaKXE B KA4eCTBE OCHOBBI i1 (POPMHUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

MpUOOPETEHUE OIbITa IO TUIAHUPOBAHWUIO, OPTAaHMW3AIMU M IPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM IMpoIriecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHPOBATH 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEJAEHHOTO OTbBITA, UCCIICOBAHUS, COCTABIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
pPa3IMYHBIX BHJOB W (DOPM IPEICTABIICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJIApHAs ~JUTEparypa XHMHUYCCKOTO COJICP)KaHUs, CIPABOYHBIC
nmocoOus, pecypcel MHTepHETa), KPUTHYCCKH OICHUBATh MPOTHBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIe METOJbI U 3alpOChl MPHU MOUCKE U 0TOOpe
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUIsl BBIITOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPEeeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBieHus HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladydl  HECIOXHBIMH CXEMaMH, JuarpaMMami,
JIpyruMu opmMamu rpaduKu U ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh W aHaJU3UpOBaTh B Ipolecce Y4yeOHOU W
UCCJIEI0OBATENLCKONU JEeATETbHOCTH MH(POPMALIUIO O BIMSHUM MPOMBIIIIICHHOCTH,
CEeNIbCKOTO XO3SIICTBa M TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOTHON
CpEIBl.

KoMMmyHuKaTHBHBIE YHUBepcaJdbHbIEe YUeOHbIe 1eiicTBUS:

YMEHHMs 3aJaBaTh BOINpPOCHl (B XoA€ Auamora W (WIM) TUCKYCCHM) IO
CyuiecTBy  oOCyxJaeMoll  TeMbl, (OpMyIHpOBaThH CBOU  IPEIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHsSI ~ TPEICTaBIsATh  IOJyYEHHBIE  pPE3ylbTaThl  MO3HABATEIBHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JelaThb MPEe3CHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
1ab0paTOpHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEeHHs Y4eOHOTO COTpPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM M WCCIIEOBATENCKON  NIEATENBHOCTH TPU  PEHICHUH
BO3HUKAIOIIUX TPoOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuid (00CykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEWCTBUW, OIpeneseHHUe KpPUTEpPUEeB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paboOThI U IpyTHE).

PeryisiTuBHBIe YHUBepCcaJbHbIe y4eOHbIEe 1eCTBHA:

YMEHHE CaMOCTOSATEIBHO OMpPENeNsITh IEeNU ACSITeNbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTh, BBIOUPaTh Hanbosee 3PhEeKTUBHBIE CTIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATEJIbHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTHPOBAThH
MIPEUIOKEHHBIM  AJITOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUW C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTax — BEHIECTBaX M PEAKIUsAX,
OLICHWBAaTh COOTBETCTBHE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHON IEeNH, yMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Mpe/IaracMble B YCJIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3ydbTaTOB IO OCBOSHHUIO 00s3aTEIHLHOTO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (eaepaiabHO padouel mHporpaMMmoi,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HAayYHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, CcHenuPUIECKue [ MPeAMETHOM o0jacT «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHUI0 HOBOIO  3HAHWS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPUILIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XMUMHUYECKasT peakius, KiacCupUKaIUsi PEaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, PpPEaKIHUH
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
AIpO aToMa, BJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paauyc
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs U HEMOJspHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSTH 3TH HOHITHUS MIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYI) CHMBOJIUKY [IJII COCTaBJieHUS (POopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENENSATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHHU IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici I[lepuomanueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepumonnueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTaJIpo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHMMHUYECKHUX DJJEMEHTOB: pa3iuyaTh T[OHITUS «IJIaBHAA
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpynmna (b-rpymnma)», mansie u
OOJNBIIME TIEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrteMa XumMudeckux osnemeHtoB J[. .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsif siapa, 00Iee YUCIO MIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIIEMEHTHI, HCOPTAHUUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy U COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO — MAacChl
BEILIECTB, MAaCCOBYIO JIOJIIO XHUMHUUYECKOTO »JJieMeHTa 1o (dopmyie
COEIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINU;

MIPUMEHSITh OCHOBHBIE OIEPALIMN MBICIIUTEIBHON JIESITENBHOCTH — AHAIIN3
U CHUHTE3, CpaBHEHHUE, 000OIIEeHHE, CUCTEeMATH3alNIo, KiacCU(UKaIIHIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBS3€U — JIJI1 U3y4YEHUs CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBuwiaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TIOJYYCHHIO U COOHUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTBHI  TIO
pacro3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOIIBI0 HHANKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K xoHiy oOydenus B 9 kjacce npeamMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBATh CMBICI OCHOBHBIX XHMHWYECKUX [MOHATUU: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, IMPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEICHb
OKHCIICHUS, XUMHUECKasl peaKlns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJIb, MOJSIpPHBIA  00BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOIUTHYECKAS IHUCCOLMANUs, PEaKLUUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIMTENb,  BOCCTAHOBUTEIb, OKHCICHHE U  BOCCTAHOBIICHHE,
aJJIOTpONusA, aM(QOTEPHOCTh, XUMHUECKas CBsA3b (KOBAJICHTHAs, WOHHAs,
METaJJIMYECKast), KpUCTAIUIMYECKass pemérka, KOppo3Hus METaslioB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUWH, NPEeNesbHO JOIMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMMHYECKHUX NOHATHH U
INPUMEHSATH 3TH MOHATHS IPU ONKMCAHUH BEIIECTB U X MTPEBPAILCHHIA;
UCIIONB30BaTh XHUMHUYECKYI0 CHMBOJHKY JJS COCTaBJIeHUS (HopMyI
BEILECTB U YPABHEHUN XUMHWUYECKUX PEAKLINM;

OIPENENSATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONpeAeNéHHOMY KJacCy COEIMHEHHH 1o (opmysaM, BUJ XUMUYECKON
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON (QopMmysie, XapakTep cCpelbl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKHUX COEIMHEHMM, THI KPUCTAIUINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbici llepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIHKCHIBaTh W XapaKTepU30BaTh
Tabnnunyo Gopmy Ileproanueckoil cuCTeMbl XMMUYECKHX AJIEMEHTOB:
paznuyaTh MOHATHS «IJlaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME TEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpPbIE MMEIOTCA B MEPUOJUYECKOW Tabiuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTHUKAMU  CTPOCHHMS  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB | 3apsia  sapa, oOOIIee YHCIO AJIEKTPOHOB U
pacmpefieieHue UuX IO DJJEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COEAUHEHUU B
Ipeesax MaJblX IEPUOIOB U INIABHBIX MOATPYIII C YUYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBYy Y4YacTBYIOIIMX B peakluu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U cHenupUUYECKHe XUMUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKJas ONUCAHUE
NpUMEPAMH MOJIEKYJIIPHBIX M HMOHHBIX YpPaBHEHUI COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTABJISITH  YPaBHEHHUS DJEKTPOJUTUYECKOM AUCCOLMALMH  KHUCIOT,
LIEJI0YEH U COJIEU, TIOJIHBIE U COKPAIIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHi, TOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBpAIlCHUH B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO H  MOJIIPHYIO — MacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmyse
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MMPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  IpaBWia  MOJB30BAaHHUS  XUMHUYECKOM  TOCYIoM U
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIMOJHEHUIO
Ja00pAaTOPHBIX XMMHYECKUX OIBITOB 110 TOJIYYCHHI0O U COOHUpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMHU, TOATBEPKIAIOIMINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uoaua-, kKapOoHar-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHHI,
KaTHOHBI aMMOHMS M HMOHBI M3YYCHHBIX METAJIOB, IPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTIEPAllNH MBICIIUTEILHON NESITEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, O0O0OIIeHUE, CHUCTEeMATU3alMI0, BbHISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIHPOBAaHUE, SKCIEPUMEHT (pealbHBIN WU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHBIE
Ne HanmeHoBaHMe pa3jeioB U TeM (undpossie)
n/m | MNporpamMmsl Bcero | kx/p | m/p | 00pasoBareibHBIE
pecypcsbl
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
X 5 but6mmoreka [JOK
11 UMHSL — BaHas 06/1aCTb €CTECTBOSHAHMA 1 5 5 https://m.edsoo.ru/7f4
MIPAKTUIECKON JCSITEITLHOCTH YEeTIOBEKA
1837c
bubnuorexa [JOK
1.2 BemecTBa u XUMHYECKHE PEAKITMHI 15 1 https://m.edsoo.ru/7f4
1837c
Uroro no pazneny 20
Pa3jnen 2. BaxkHeiilne npeacTaBuTe I HEOPraHUYECKHX BelleCTB
bubmuorexa [JOK
2.1 Boznyx. Kucnopon. [lonsitue 06 oxcuaax 6 https://m.edsoo.ru/7f4
1837c
bubmmoreka [IOK
2.2 Bonopoa.Ilonsitie o kucmorax u coysix 8 1 https://m.edsoo.ru/7f4
1837c
bubmmorekxa [IOK
2.3 Bopna. PactBopsl. [TonsiTHe 00 OCHOBaHUSIX 5 1 1 https://m.edsoo.ru/7f4
1837c
o but6mmoreka [IOK
24 COC:;B;;ZﬁﬂaCCH HEOPTaHHecKix 11 1 1 https://m.edsoo.ru/7f4
A 1837¢
Hroro o pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummueckunx 3jaementon /1. U.
MenpeneeBa. CtpoeHue aToMOB. XUMU4YecKas CBA3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE

peakuuu
[Mepuoanueckuii 3akon u [leproandeckas bubmuoreka [IOK
3.1 cucTeMa XMMU4ecKkux 3meMenToB . 1. 7 https://m.edsoo.ru/7f4
Mennene-eBa. CtpoeHne atoma 1837c
% 0 bubmuorexa [JOK
3p | Xuwseckas canss. Oeero- 3 1 tpsiim.edsoo T
peaidi 1837¢
but6mmoreka [{OK
Hroro no pazmeny 15 https://m.edsoo.ru/7f4
1837c
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PesepBHOE Bpemst

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f4
1837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMMbI Bcero | k/p | n/p | o6pa3oBaTe/IbHbIE
pecypcsbl
Pa3nen 1. BemecTBo M XUMHYECKHE PeaKIIUN
11 [ToBTOpEeHME U YIiTyOJICHHE 3HAHUIT 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/eNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTU XUMHYECKUX 4 bubnuorexa [IOK
' peakiuii https://m.edso0.ru/7f41a636
13 DNEeKTpONUTHYECKAs JUCCOLIUALIMS. 8 1 1 bubnuorexa [JOK
' XUMUYECKUE PEaKIMK B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znea 2. Hemera/iibl M X COeIUHEHUS
21 OO01as xapakTepuCcTUKa XUMHUYECKUX 4 1 bubnnoreka [JOK
' siemenToB VIIA-rpynmer. anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapakTepUCTUKA XUMHUYECKUX
2.2 3ne§eHTo§ VIA?r ninbl. Cepa u eé 6 bubmorexa [TOK
' pymisL. 6P https://m.eds00.ru/7f41a636
COCITUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
2.3 aneMeHToB VA-rpynmsl. A3oT, pocdop u 7 1 bubmorexa [IOK
' PYIHIEL ’ P https://m.edso0.ru/7f41a636
WX COEJMHEHUS
OO6m1ast xapaKTepuCTUKa XUMUYECKUX
24 3ne§eHTo§ IVAI-)r bl YTIepoa u 8 1 2 bubnmorexa [IOK
' . PYHIIEL. POt https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAUHECHHUS
Hroro no paszneny 25
Pa3nen 3. MeTaslJibl M X COETUHEHUS
bu6mmorexa [JOK
3.1 i 4
Obmppe CBOHCTE METAIIOR https://m.edsoo.ru/7f41a636
bu6mmoteka [IOK
3.2 B 7 16 1 2
QKHEWUIITUE METAJUTBl U UX COCAMHCHHUS https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pasnen 4. XuMus u okpy:xamomas cpeaa
41 BemectBa 1 MaTepuabl B )KU3HA 3 Bbubmmoreka [JOK
' YeIoBeKa https://m.edsoo0.ru/7f41a636
Hroro no pazneny 3
PezepBHOE Bpems 3 bubnuorexa [JOK
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