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PabGouyasi nporpamMmma no yueoHomy npeamery «Xumusp» (0a30Bblid YyPOBEHb).

MNOACHUTEJIbBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 0OLIEr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (eaepaabHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIMU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpamMa mo XuMuM Ja€T NpeACTaBICHHE O ILeNAX, oOliel crpareruu OOy4deHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPENCTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHWBACT
00s3aTeNIbHOE NIPEIMETHOE COZIEpkKaHUE, IPEIyCMAaTPUBACT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPHUPOBAHUE IO pa3zeiaM M TeMaM IporpamMMbl 0 XMMHHU, OIPEAEISeT KOJIUUYEeCTBEHHbIE
U KayeCTBEHHbIC XapaKTEPUCTUKHU COJAEP)KAHUsS, PEKOMEHIYEeMYI0 I0CIIe0BaTeIbHOCTh
U3YUEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JTOTMKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXCs, ONpeAesieT BOSMOXKHOCTH IPEAMETa IS
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00YUaIOMIEerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMS.

3HaHuE XUMHUH CIYXKUT OCHOBOM U1 (YOPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOIIErocs, ero
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT (OPMHUpPYEMble XUMHUEH
MPEJICTABICHUS O B3aUMONPEBPAIICHUAX SHEPTUU U 00 BOJIIOLMH BEIIECTB B MPUPOJIE, O MYTIX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, TPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH M CcaMOpa3BUTHA U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KM3HH, TaK H B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAaKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (JOPMHUPOBAHUHU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCsl;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 00OecredyMBaroTCsl CHEU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTUPOBAHHBIM OTpPakKeHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAIEIEHHOM dTarne e€ pa3BUTHsL.



Kypc xumum Ha ypoBHE OCHOBHOTrO 001Iero o0pa3oBaHUs OPUEHTUPOBAH HAa OCBOEHUE
00yYaromyMHUCs CUCTEMbI NTEPBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPTaHMYECKOW XUMUH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IIOHATHM OPTaHUYECKONU XUMUHU.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTI'O
noaxoaa K e€ uszydyeHuro. ConaepiaHue CKJIaJbIBACTCA W3 CHUCTEMbI MOHATHH O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHCTEMbl IOHATUH O XuUMHUYecKoW peakuuu. OOe 3T CHUCTEMBI
CTPYKTYPHO OPIraHM30BaHbl 110 IPUHILMITY IIOCJIEIOBAaTEIbHOIO PA3BUTHs 3HAHUKW Ha OCHOBE
TEOPETHUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonnueckoro 3axkona J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHsI O CTPOCHHUM aTOMa U XMMHUYECKOM CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIWU OOBSCHEHHS] W IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUs U3y4YaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl [0 XUMHUHU CIIOCOOCTBYeT (DOPMUPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUs K HAyYHOMY 3HaHHUIO U METOJaM II03HaHUs B Hayke. M3ydenue xumun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit mupy», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpy u3yueHnn XUMHUN TPOUCXOIUT (HOPMUPOBAHHUE 3HAHUIH OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajlada y4eOHOTO MpeaAMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNHN K HayYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMHUECKUX PEaKIUii, B
GbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUH XUMUHU Ha YpOBHE OCHOBHOIrO OOIIEro oOpa3oBaHMs Ba)XXHOE 3HAUEHUE
nproOpenu Takue 1eu, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caM00OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOATENIBHOM ~ ITO3HABATEIIBHOM  JEATENbHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOYyYaroMMMHUCA OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAYEHHUE JUIsl Pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHclle YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPYXKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IyYEHUH XUMHUHU, NPUMEHATh HMX TNpPU pEIIeHUH MmpobdieM B
NOBCEHEBHOM XU3HU U TPYIO0BOM JIEATEILHOCTH,



— (opmMupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHWHA Ui BBIPAOOTKU 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOWIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUSI.

OO61iee yuCiIO 4acoB, OTBEAEHHBIX U MU3yYEHHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelno), B 9 kimacce — 68

4acoB (2 4aca B HEJIEIO).
. COAEP) KAHUE YYEBHOI'O ITPE/IMETA

8 KUIACC

IMepBoHayajibHBIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XMMHS B CUCTEME HaykK. Tena u
BemecTBa. Dus3nueckue CBOWCTBAa BEIIECTB. ArperaTHoe cOcCTosiHuEe BemecTB. lloHstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucThie BemecTBa U cmecu. CiocoObl pa3fienenus cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocTeie U clloKHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAas
Macca. MaccoBast 1011 XUMHUYECKOI'0 DJIEMEHTA B COEMHEHHH.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3anMoCBsI3b KOJIMYECTBA, MAacChl M
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo popMynaM XUMUYECKUX COSAMHEHUN.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakiuuil
(coenuHeHus, pa3oKeHUs, 3aMeIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBUiIaMu pabOThl B J1abOpaTopuu M NMpHUEMaMU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBAaHUEM, M3YYEHHE U ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHNE (PU3NUECKUX (TIJIaBJICHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpeHUe CBEYH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOI) sIBIEeHUH, HabIoaeHne
U ONHWCAaHWE T[PU3HAKOB MPOTEKAHHWA XUMHUYECKMX peakuuid (pas3jokeHue caxapa,
B3aMMOJIEHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a c¢ pactBopoM coiau meau (II), m3yuenuwe cmnocoOoB
pas3jielieHuss CMecel: C IOMOINbI0 MarHuTa, (WIBTPOBAaHHE, BBIIAPUBAHUE, TUCTUIUIALIUA,
xpomaTtorpadus, TpOBEIEHHWE OUYUCTKA IMOBAapPEHHON COJM, HaONIOICHHE U ONHCAHUE
pe3yJIbTaTOB IMPOBEJEHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHHE
Mo/Jiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaskHeiiue npeacTaBUTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3J€MEHT W IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kucinopona B npupoje. O30H — ajuioTporHas MOJU(PHUKAIHS
KHCIIOpO/Ia.



TennoBoit >(pdekT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TOomaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bonopon — »snemMeHT M mpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPHUPOIE,
buznyeckue 1 XuMUYeCKre CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

Monsipublii 00bEM ra30B. Pacu€Thbl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBolcTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Hacelnennsle u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas [0yl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kiaccubukanus OKCHIIOB:
coJieoOpa3yroriue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIEMOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkinatypa ocHoBaHuidl. Pu3znueckMe M XUMUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBAaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenknatypa coisieid. @u3nueckue U XUMHUUYECKHE cBoicTBa cojel. [lomydyenue
COJICH.

I'eneTnyeckas CBA3b MEXKIYy KJIACCAMHU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OMpeeNieHue COJepKaHusl KUCIOopoia B BO3yXe, MOIydeHue, cooupaHue,
pacro3HaBaHWe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U IpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJOB M ONUCAaHHE MX CBOMCTB, NOJy4YeHUE, COOMpaHHE, pACIO3HABAHUE U
U3y4eHHe CBOWCTB BOjAOpojAa (ropeHue), B3aumojeictBue Boaopoaa ¢ okcuaoMm wmenu (II)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMI0IeHEe 00pa3I0B BEUIECTB KOJIMYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEW PAacTBOPEHHS BEIIECTB C Pa3jIMYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJBI C MeTalJlaMH (HAaTpUeM WU Kalbl[MeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pAacTBOpPax KHCIOT U LIEJIOYEH, U3ydeHHe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peakuyii HEWTpalau3alMH, IOJIyYCHHME HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANIBHBIX 33]a4 110 TeMe «BaxkHelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
Menpneseesa. Ctpoenune aToMOB. XUMHYeCKasi CBSI3b. OKMCIUTETbHO-BOCCTAHOBHUTEIbHbBIEC
peakuumn

[lepBble TOMBITKH KJIACCUPUKALNUKA XUMHUYECKUX dyieMeHToB. [loHsTHE O rpynmax
CXOJHBIX 2JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJOreHbl, MHEPTHBIEC Ia3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa xumudyeckux diemeHros J[. M.
MenneneeBa. Koporkonepuognas u junHHONepuoaHas (opmbsl Ilepuoanueckoit cucteMbl



xumuueckux ssemeHTtoB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DuU3HUECKUd CMBICT
HOPSIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIIBI AIIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbBIX sjaep. W3oromsl. OnekrpoHbl. CrpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonyeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJlnyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U IIEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpeHUE, pEaKuu pPa3yioKeHUs, COETUHEHHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISETCA
Yyepe3 HCIIOJIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KilacCHpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUUYECKUN 3apsll, BELIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3NYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IUIaHEeTHl,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYeCKHX diemeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaldbLUs U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproanyeckoii cucTeMe U CTpPOEHHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPHUCTAJUIMYECKOM PEETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XuMUYeCKUX peakUuil MO pa3IMuHbIM MpHU3HaKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B pEaKIUU BEIIeCTB, MO TeIIOBOMY 3(dexTy, Mo H3MEHEHHMIO CTeleHen



OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). DK30- U
HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTne o cxopoctu XuMU4eckoil peakiuu. [lonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. PakTOphl, BIHAOIUME HA CKOPOCTh
XUMHUUYECKON PEaKLMU U NOJI0KEHNE XUMUUYECKOTO PAaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON NUCCOLMALNN. DNEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C Pa3jIMYHbIMM BHJAMU XHMHMUYECKOH CBS3U.
Crenenp qucconnanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS peaKklMil MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpEJCTaBICHUM 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsiTvie 0 TUAPOIN3E CONIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, MCCIIEI0BAaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEILIECTB, IIpolecca AMCCOLUALNN
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUaNIOB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUil (ropeHue, peakluu pasiokKeHUs, COEAMHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KAa4eCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHne M (pU3MUECKHe CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYecKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEeMeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4eHHE,
npuMeHeHue. JlelicTBUE XJI0pa U XJIOPOBOAOPOa HA OPraHM3M 4elloBeKa. BaykHelmme Xi10puabl
U X HaXO0X/IEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCIOT M creuuduyeckue). XHUMHYECKHE pPEeaKIty,
Jekallde B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. Ilpumenenue
cepHoll KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUN B TMpupoAe. XUMHUYECKOE 3arps3HEHHE OKpYy)Kalolenl cpeibl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.



OOmas xapakTepucTuka 53JeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHE B TMpHpoJE, (U3NYECKHEe WU
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYEeCKHUe
CBOWCTBA, MoslyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBRA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ IOJIydyeHHe,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TNpEeACTAaBUTENs Kiacca KUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XUMHU4ecKoe 3arpsi3HEHHE OKpY’Karollel Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbl U BOAOEMOB). Dochop, amaoTponHble MOIUPHUKALMU
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nueckue M XMMHYECKHE CBOWMCTBa, mosiyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3jeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYecCKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
HOJy4YeHHUEe U IPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, cBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TII00aJBHOTO TOTEIUICHHsS KiIMMarta, MapHUKOBBIH 3¢ dekt. YrompHas kucimora U eé
CoNM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4YeHHWE U TpuMeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
HIPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHavanpHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJMIEpPUH, YyKCycHas Kkuciorta). IlpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE O OGMOJIOrMYECKH BaXKHBIX BEILIECTBAX:
KUpax, Oeskax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
CoenuHenus kpeMmHusi B mnpupoje. OOmme mnpencraBieHus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKATHI, UX MCIIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxHeiiue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-HOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIJIEHHME € OOpas3llaMd XJIOPUIOB (TaJIOr€HUI0B),
O3HAKOMJIEHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEpPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS — caxapa TMOJ  JICHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHE XUMHUECKUX CBOMCTB pa30aBeHHOW CEpHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakIMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MOYHO MCIIOJIb30BaHHE BHIEOMATEPUAIIOB), 00pa3iaMH a30THBIX U (POCHOPHBIX yIOOpEHUH,
HoJydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdarT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO



UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3yYEHHE MOJeNel KpUCTaUIMYECKHUX PEHIETOK aamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTAa3a, MOJyYyeHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHUE KAUECTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PELICHUE 3KCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETAJUIBl U UX COCIUHEHUS.

MeTa/lIbl M MX COCAUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuieckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalanyeckas CBs3b M METaNIMYECKas KpUCTaIMdecKas
peméTka. DJIEKTPOXUMHUYECKUN Pl HampsHKeHUHM MeTauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl nony4eHus: MeTayuioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{enounble MeTalIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Npupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COECMHECHUM.

[[{enouHo3emMenbHbIE METAUIBI MarHuid M KajabUui: mnojoxkeHue B Ilepuomgmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpoe€HHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOMCTBA MarHus W Kajblus. BakHeimme coenuHeHus
KaIblus (OKCUI, THIPOKCHI, COn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH/Ia ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XuMUYeCcKux a3nemeHTtoB J[. H.
MenneneeBa, CTpoeHHUE aTOMa, HaxOXAeHUE B npuponae. Ouznueckue 1 XMuMUYECKUE CBOMCTBA
xkene3a. Okcuasl, Tuapokcunsl u conu skenesa (II) u sxemesa (III), ux cocras, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNH30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJIEHCTBUS OKCHA KaJbIUs U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs 3JKee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpUATOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, allOMUHUA, IMHKa, xene3a (1) u xenesa
(I1I), mexau (II), HaGmroieHNEe U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpus,
KaJIisg ¥ KaibIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCUJIA IMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTasuibl U UX COSTUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuansl B TOBCEHEBHOM KU3HU YelIOBEKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.



XHUMHYECKOE 3arpsi3sHEHUE OKPYKArOMIeH cpepl (TIpeenbHas JOMyCTUMAass KOHIIEHTpaIus
Beriects, qanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MATEPHAJIBI).

Mesricnpeomemmnie ceazu

Peanuzanust MeXIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 9 Kilacce OCYILECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
SIBJISIFOIIMXCSI CHCTEMHBIMU JUIS1 OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO 1IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HAay4YHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIIacCU(pUKALUS, MEPUOIUYHOCTb, HaOJII0ICHHUE, AKCIIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPUAITHI.

®dusuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJA, HN30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, DJICKTPUUYECKUH 3apsji, MNPOBOJAHUKH, TMOJYIPOBOIHUKH,
JTUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
SJIMHUIIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIBI, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

Paznen 3.IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yJabTaThl OCBOCHHUS MPOTPAaMMbI OCHOBHOTO OOIIEro 00Opa3oBaHUs
JOCTUT'AaKOTCA B XO1€ O6yT~ICHI/I5[ XUMHUHU B €AUHCTBC y‘Ie6HOI>i nu BOCHHTaTeHBHOﬁ NCATCIIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MpPaBUJIAMHU M HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIeCCaM CaMOITO3HAHHMS, CAMOPA3BUTHS M COI[HATU3AIMH 00yUJaFOIIUXCSI.

HH‘IHOCTHBI@ pC3YJ'IBTaTI)I OTpa)KaI-OT TOTOBHOCTH O6y‘IaI-OIHI/IXC$I pYKOBOI[CTBOBaTI)CH
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPUCHTALMH M PACHIMPEHHE OIbITa JCATEIBHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHMSA:

LIECHHOCTHOTO OTHOILIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMaHHS 3HAYCHUsS XMMHUYECKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BIIAJIETh TOCTOBEPHOW HH(OpMAIUEl 0 MEPEIOBBIX JOCTHKCHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUSIX 00 YCTpoOICTBe
MHpa U O0IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEJCTaBICHUS O COIUAIBHBIX HOPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6HI€CTBGHHO HOJ'IC3HOI71,
y4eOHO-HCCIIEI0BATEIbCKON, TBOPYECKOW M JAPYIMX BHIAX JIEATCILHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JIEATEILHOCTH MPHU BBIMTOJHEHUN y4eOHBIX, IIO3HABATEIBHBIX 3a/1a4,
BBIMTOJIHCHUM XHMHYECKHUX DSKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B Hpouecce 3TOI>1 y‘Ie6HOI7I JACATCIbHOCTH, TOTOBHOCTH



OIICHUBATh CBOE TIOBEICHHE M TOCTYNKH CBOMX TOBApHUINCH C TO3WIMH HPABCTBEHHBIX M
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUs IMOCIEACTBUMN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE  MPEJICTABICHUS O  BEIIECTBE M  XHMHUYECKOW  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISIIONINE OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NOPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOABI, B3AUMOCBS3AX YEJIOBEKa C MPUPOJHON Cpeaoil, 0 pou
XHMUU B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HANPAaBJICHHBIC HA IIOJyYE€HHWE HOBBIX 3HAHWUW 10 XHMUH,
HEOOXOMUMBIC ISl OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB U SIBJICHUMN, IMO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOH JIUTEPATypOH, JOCTYINHBIMH TEXHUYECKUMH CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHHI0 W TIO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIIEAOBATEIBCKON JEATEIIEHOCTH, K OCO3HAHHOMY BBIOODPY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B TajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIHTYPbI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE TMOCICACTBHA W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS AalKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIO/ICHUS
npaBuJl 0€30MacHOCTU MpPH OOpallleHMH € XMMHYECKHMHU BEIIECTBAMH B OBITY U peallbHOMN
JKA3HU,

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQEeCcCHil M TPpyAa pa3lIuyHOrO pojia, YBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaMm TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
NpPEAMETHBIX 3HAHUW TI0 XHMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAJIbHOW TpPaeKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi mpodeccrnoHalbHON AeITeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKU 1IEeTIECO00pa3HOe OTHOIICHUE K MPUPOJIEC KaK MCTOYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHHS, MOHUMAaHUE IIEHHOCTH 3I0POBOrO M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS pU padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAITUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JTIOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3YyYEHUH XUMHH, JJIS peIleHUs
3a/1a4, CBSI3aHHBIX C OKPYXKalOLEel MPUPOIHON CPeIoH, UIsl HOBBILIEHUS YPOBHS SKOJIOTUYECKON
KYJIbTYpbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM M MyTeH MX perieHus
MOCPEJICTBOM METOJIOB XMMHUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMATBHOU MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeranpeaMeTHBIX pe3yIbTaTOB BBIICISAIOT 3HAYUMBIC UJIsT (HOPMHUPOBAHMS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHSs, MPUHIINI, TUTIOTe3a, (aKT, CUCTEeMa,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
IIEJIOCTHOW HAay4YHOW KapTHHE MHpA, U YHUBEpPCAJbHBIE yueOHBbIC NEHCTBHS (TMO3HABaTEIbHBIC,



KOMMYHHKAaTHBHBIE, PETYJIATHBHBIE), KOTOpbIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHON eATEIbHOCTH.

ITo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

YMEHMsI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOCHUM 3HAHUMU:
pacKpblBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCTIONB30BATh MOHATHS U1 OOBSCHEHUS
OTIENbHBIX (DaKTOB U SIBJICHHUH, BBIOMpaTb OCHOBAHMSA M KPUTEPUM s KiaccuUKanuu
XUMHUUYECKHX BEILECTB U XMMUUYECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CICCTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOT'MH), AEJIaTh BBIBO/bI U 3aKJIIOUEHUS;

yMEHHUE NPUMEHATh B MpOLEeCCe MO3HAHUSA MOHATHS (IpEeAMETHbIE M MEeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH IHIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GopMylna M YypaBHEHHE XHMHYECKOH peakiud — NP pPEIIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATh U
XapakTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIC CBS3U H
IIPOTUBOPEYUS B N3YyYaEMBIX IIPOLECCaX U SABJICHUSIX.

ba3zoBble nccienoBarebCKue 1eHCTBHUSA:

YMEHME HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKK€ B KayeCTBE OCHOBBI i (OPMUPOBAHUS TUIOTE3bl IO IMPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYXICHMIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OpraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3@ X0/I0M IPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3yabTar, (HOopMyIHpPOBaTH OOOOLICHHS W BBIBOJBI IO pe3yJbTaTaM IPOBEIAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMeHUue BbIOUpPAaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh NH(OPMALMIO PAa3IMUHBIX BUI0B
1 (GOpM IPECTaBICHHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJISpHAsI IUTEPATypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIe TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHUE NPUMEHSTh pa3IMyHble METObI U 3alPOCHI P MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIs1 BBIMOJIHEHMS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMalbHYIO (OpMy NpeAcTaBIeHUs
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

yYMEHHUE HCMONb30BaTh M aHATU3UPOBaTh B Mpolecce y4yeOHOM M HcCiae0BaTeNnbCKOM
NesITebHOCTH HH(POPMAIIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CETLCKOTO X03UCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKarolEeH IPUPOJHON Cpesbl.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3agaBaTh BOINpPOCH (B XoJe auanora M (WiIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM MPEJIOKEHUS] OTHOCUTENIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;



YMEHHUsI IPEACTABIIATh MOMy4YEHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eNlaTh MPE3CHTALUMI0 pPe3yJbTaTOB BBIMOJHEHUS XHMUYECKOTO
SKCIepUMEHTa (Ja00opaTOPHOTO OIbITa, JTA0OPATOPHOW PAaOOTHI MO HCCIEIOBAHHIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABaTEJILHON U
HCCIIEIOBATEIbCKON JICATENIbHOCTU TPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUK (0OCYyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTrue).

PeryasiTUBHBIEe yHHBepcalbHble yueOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIHO OMPEACTATh LENH AeSTeIbHOCTH, JIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTH, BBIOMpATh
HauOosiee 3¢G(EKTUBHBIE CIOCOOBI  peIICHHWs Y4YeOHBIX M ITO3HABATENbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM IEHWCTBUM INpU
BBIMOJIHEHUH 33JaHUH C y4ETOM TMIOJIydeHHs] HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMSIX, OLICHUBATh COOTBETCTBUE MOJNYUYEHHOTO pe3ysbTara 3asBIICEHHON 1LIeMu,
YMEHHE HCI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COJEPKAHMSA,
YCTaHOBJICHHOTO JaHHON (enepanbHOil pabodeid mTporpaMMoil, BBIIEISIOT: OCBOCHHBIC
oOydJarlomuMuCs Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
OPEIMETHOW 00acTH «XUMHS», BUABl JEITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €r0
MHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konmy oOyuenus B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

® pAacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHITHI: aTOM, MOJEKYyNIa, XUMHUYECKHI
BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas 0N XUMHUYECKOTO
3JIEMEHTa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
3IIEKTPOOTPHULIATENILHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl peakiysl, Kiaccuukanus
PEaKIHii: peakui COSAMHEHUS, PEaKIIUH Pa3NIOKESHHS, PEaKIIMK 3aMEICHUS, PEaKIHN
0o0MeHa, 9K30- ¥ PHIOTEPMUYECKHE PEAKIHH, TEIUIOBOK A (EKT peakinu, sSApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
MOJIsIpHasl W HETOJIApHAas KOBAJIGHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAs KOHIIEHTPAIH) B paCTBOPE;

® WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHYECKHX MOHSTHH W TPUMEHSTH ITH
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U UX TPEBPAIICHUH;

® UCMOJb30BATh XUMHUECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OpPMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e OmpeneNnsITh BAJCHTHOCTh aTOMOB J3JIEMEHTOB B OMHAPHBIX COCIWHEHHSX, CTEICHBb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHHAUICKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

e packpeiBath cMbicn Ilepuonuueckoro 3akona Jl. M. MenneneeBa: 1€MOHCTPUPOBATh
NOHUMaHHE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT HX



nojoxeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHa ABOIaJipo;
ONHUCBHIBATh M XapakTepusoBaTh TabauuHyro ¢opmy Ilepuonuueckoil cuctemsl
XUMHUYECKMX AJIEMEHTOB: pa3jinyaTh IOHATUS «JIaBHas noArpymnna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblMe NEPHOAbI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMelTcsa B Tabmune «llepuoanyeckas cucremMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3aps] sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacripe/ielIeHUe UX I10 3JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIIUPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIIOBOMY
addexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbBIX
KJacCOB, IOATBEpXKJas  ONMCAHUWE IPUMEpPAMU  MOJIEKYJIAPHBIX  ypaBHEHMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLIEHUN B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUEThI IO YPABHEHUIO XUMUYECKOH peakiuiy;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3alHI0, KiIacCU(UKAlKIO, BBIABICHUE NPUYMHHO-
-CJIEJICTBEHHBIX CBS3€H — JUIS M3YYEHUS CBOWCTB BEILECTB M XUMHUECKUX PEAKIUH,
€CTECTBEHHO-Hay4YHbIE = METOJbl  IO3HaHUS  —  HAONIOJEHUEe,  HU3MEpEeHHUE,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

cleoBaTh IpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYAOM M J1abopaTOpPHBIM
00opy/sOBaHUEM, a TaKXe IpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
U CcOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JIOJIEH pacCTBOPEHHOTO BEIIECTBA, MIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOYEH U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JTakKMyc, peHoN(TaIenH, METUIOPAHXK U ApYTrHe).

K xoHuy oOyueHust B 9 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaAOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IOHATHHA: XUMUYECKHUU DIJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIECTBO, CI0KHOE BEIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKMCIICHHs, XMMHYECKas peaklus, XUMUYEeCKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIUs, peaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAaKIUM,  OKHCIWTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaUIM4ecKas), KpUCTAIMYecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOM pEaKIUH, TMPEaeiIbHO JOIYyCTUMAas
koHueHrpanus [1/IK Bemectsa;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHH M TPUMEHSTH 3TH
MOHSTHS ITPU OMUCAHUH BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyNn BellecTB U
ypaBHEHUN XMMHUUYECKUX PEAKIUK;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAAJIEC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COCNMHEHUH 1o Qopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJUINYeCKas) B HEOPraHMYECKUX COCOUHEHMAX, 3apsh HOHA IO XUMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COEITUHEHHH, TUI
KPUCTAIIIMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIch [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TOHUMAaHHE: ONMHCHIBATH U XapaKTepu3oBaTh TabumuHyio ¢opmy [leprogmueckoit
CHCTEMBbl XMMHYECKHX OJJIEMEHTOB: pa3iHuaTh IMOHATHA «IJaBHas mnoArpymma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCI B MEPHUOAUYECKON Tabnuie, ¢
YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U
3apsi sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEMHEHUI B Ipe/enax MalbIX MEePUOJOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME W cHenu(uYecKkne XUMHUYECKHE CBOWCTBA
IPOCTHIX M CIIOXKHBIX BEIIECTB, MIOATBEPKIas ONMMCAHUE IPUMEPAMH MOJICKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUi;

COCTaBJIAITh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IMIEJIOUYEH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelleCTBaMHU
Pa3IUYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B PA3INYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hOpMYJie COEJUMHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOUN pEaKInu;

coOnrofaTh MpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCyno M JabOpaTopHBIM
0o0OpyJIOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJTYYSHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIIMH, TTOATBEPIKIAIOIINE KAaYeCTBEHHBI COCTAB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CWJIHMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHHMUECKUX BEIIECTB;



MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JIEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATH3allMI0, BBISBICHUE MPUYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
HAayYyHbIC METOJbI IO3HAHUS — HaONIOJICHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
AKCTIEPUMEHT (PEaIbHBIA U MBICIICHHBIN ).



TEMATUYECKOE IINIAHUPOBAHUE

8 KJIACC
KosmmuecTBO yacos
HaumenoBanue
Ne Konrtpoas IpakTnue
pa3nesioB U TeM DJiekTpoHHbIE (K (poBbIe) 00pa3oBaTeJbHbIE pecypchl
n/n Bcero HbIE CKHe
MPOrpaMMblI
padoThI padoThI
Paspen 1. [lepBoHayasibHbIe XUMUYeCKHE IOHSITHS
XuMus — BaxkHast
0
1.1 ObAACTb eCTeCT]f'O?’HaHHH 5 2 bubmmoteka ITOK https://m.edsoo.ru/7f41837¢
Y TIPaKTUIECKON
JIEATETLHOCTH YEI0BEKa
BemecTtsa €cKue
1.2 HIECTBA T XHMITHECKH 15 1 Bu6miorexa LIOK https:/m.eds00.ru/7f41837¢
peakiuu
HUroro mo paznemy 20

Pa3nen 2. BaxkHelilmue npeacTaBuTeId HEOPraHNYeCKUX BeleCTB

Bosayx. Kucnopon.

2.1 6 Bubmmoreka ITOK https://m.edso0.ru/7f41837¢
[Tonsatue 006 oxcumax
B 1

2.2 OHOPOA-LIOHATHE O 8 1 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
KHCIIOTaX U COJIIX
Boga. P .

2.3 A8 FACTBOPE! 5 1 1 Bubmoreka ITOK https://m.edsoo.ru/7f41837¢
IToHsTHe 00 OCHOBaHUAX
OCHOBHBIE KJIACChI

2.4 HEOPraHHYECKUX 11 1 1 bubaunoreka I{OK https://m.edsoo.ru/7f41837¢
COEJIMHCHM I

Hroro no pazneny 30

Paspnen 3. [lepuoguueckuii 3axon u Ilepuoanyeckas cucrema xumuyeckux 3j1eMeHToB . U. MenneneeBa. CtpoeHue aToMoB. XUMHUYeCKAst
cBfA3b. OKHCIUTENHbHO-BOCCTAHOBUTEIbHbIE PeaKIMHI

3.1

Tlepuonuueckuii 3aK0H

7

Bubmoreka ITOK https://m.edso0.ru/7f41837¢
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u [lepuoanueckas
CHUCTEeMa XUMHUYECKUX
anemenToB JI. W.
Mengene-eBa.
Crpoenue atoma

XHUMHYECKasI CBS3b.

3.2 OKuCIHTEIEHO- 8 1 Bu6auoreka [IOK https:/m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCIIbHBIC
peakuun
HWroro 1o pasueny 15 Bbubmroreka I{OK https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68 4 5
YACOB IIO ITPOI'PAMME
9 KJTACC
KouunyecTBo 4yacoB
HaumenoBanue
Kontpoas  IlpakTnu
Nen/m = pa3ngenoB u Tem JyekTpoHHbIE (HU(PPOBBIE) 00pa3oBaTeIbHbIE PECYPChI
Bcero HbIE ecKue
NMPOrpaMmblI
padoThI padoThI

Pa3nen 1. BemecTBO 1 XMMHU4ecKHe peaKuu

[ToBTOpEHME M
yriryoneHue

1.1 3HAHUH OCHOBHBIX
pazziesnoB Kypca 8
KJlacca

OcCHOBHEBIE
19 3aKOHOMEPHOCTHU

XUMHNYCCKUX
peaKuuit

bubnmnoreka [{OK https://m.edsoo.ru/7f41a636

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
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DIEKTPOITUTHUECK
ast TUCCOIUAIIHS.

1.3 XUMHYECKHE 8
peaKIuu B
pacTBopax

Hroro no pazneny 17

Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636

OOmas
XapaKTEePUCTHKA
2.1 XUMHUYECKHX 4
ayeMeHToB VIIA-
rpynnsl. ['anorenst

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX

2.2 6
aneMeHToB VIA-
rpynnsl. Cepa u eé

COeTUHEHUS

Oobmas
XapaKTepHUCTHKA
XHUMHUYECKUX

2.3 2J1eMEHTOB VA- 7
rpymmsl. A30T,
docdop u ux
COCIIMHEHUS
Oomas

2.4 XapaKTepUCTHKA 8
XUMHYECKHX

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
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a51eMeHTOB IV A-
rpynnsl. Yrieposa
Y KPEMHUN U UX
COEIMHEHUS

Hroro no pazneny

25

Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S

3.1 O6mpe crorCTES 4 Bu6miorexa LJOK https://m.eds0o.ru/7f41a636
METaJIJIOB
Baxkueimne
3.2 METaJUIbl U UX 16 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
COCAUHEHMS
Htoro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrtBa u
41 MaTepuaisl B 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
AKHU3HH YelloBeKa
Hroro mo pazueny 3
PeszepBHoe Bpems 3 bubnmnoreka [{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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