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IHHOACHUTEJIBHASA 3AITMCKA

[IporpaMMa 1Mo XUMHH Ha YypPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMsI COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHONM MPOrpaMMbl OCHOBHOT'O OOIIETo
obpazoBanus, npeacraBieHHbIXx B PI'OC 00O, a Taxxke Ha ocHOBe (enepanbHOil pabodelt mpOrpaMMeI
BOCIIUTAHMSI M C Y4E€TOM KOHIEHIUHM MPENOAaBaHusl y4eOHOro mpeamera «XHUMHUsS» B 00pa30BaTeIbHBIX
opranu3zanusax Poccuiickoit denepanuu.

[IporpamMmMa mo xumMuu AaéT NpEACTaBICHUE O LIENAX, 0OIlel cTpaTeruu oOyudeHusi, BOCIHUTAHUS U
pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Yy4eOHOro MpeIMeTa, yCTaHABIUBAeT O0S3aTeIbHOE IMPEIMETHOE
coJiep)KaHue, MpeaycMaTpUBaeT pacHpelesIeHUe €ro Io KiaccaM M CTPYKTYpUPOBAaHHE IO paszeiaM U
TeMaM [porpaMMbl IO XHMHH, ONpPEAEIseT KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
CoJlepKaHUsl, PEKOMEHAYEMYIO IOCIIEIOBATEIbHOCTh HM3YYEHHS XUMHH C YYETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€M, JIOTUKM Y4eOHOTO TIpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroluxcs,
ompeensieT BO3MOKHOCTH TpeAMeTa IJisi pealu3aliu TpeOOBaHWUW K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenpHON MporpaMMbl Ha YpOBHE OCHOBHOTO 00mIero obOpazoBaHusi, a Takxke TpeOOBaHMI K
pe3ynbrataM OOydeHHs XUMUU Ha YpOBHE IeNeld M3ydyeHHs MNpeaMeTa U OCHOBHBIX BHJOB Yy4eOHO-
MO03HABATEIBHOM JIESTEILHOCTH 00YUYaIOIIErocs 0 OCBOCHUIO yU4EOHOTO COIEPIKAHMSL.

3HaHWE XWMHH CIY)KHT OCHOBOH Il (OPMHPOBAHUS MHPOBO33PEHHS OOYYArOIIETOCs, €ro
MPEJICTAaBJICHU O MaTepHalbHOM E€IUHCTBE MHpPA, BAXKHYIO pOJIb UIpaloT (GOpMUpYEMbIE XHUMHEH
MIPEJICTABJICHHS O B3aMMOIIPEBPAILLCHUSIX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPUPOJAE, O MYTAX PELICHHS
IO0ANBHBIX MPOOJIEM YCTOMYUBOIO PA3BUTUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MHUIIEBOM W
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuyenue xumuu:

CHOCOOCTBYET peanan3allii BOZMOKHOCTEH sl caMOpa3BUTUS U (OPMUPOBAHUS KYIbTYPhl TUYHOCTH,
e€ o0mielt 1 QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (HOPMHUPOBAHHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroIIMXCs, HABBIKOB UX
CaMOCTOSITENTLHOM ~ y4eOHOM  JIeATENbHOCTH, OKCIIEPUMEHTAIbHBIX M HCCIENOBATENIbCKUX  yYMEHHUI,
HEO0OXOTUMBIX KaK B MOBCETHEBHOM KU3HU, TaK U B IPO(HECCHOHATBLHOM IeSTENbHOCTH;

3HAKOMHUT CO CIENU(PUKOW HAYYHOTO MBIIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIA/Ia HA
€IMHCTBO MPHUPOJBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM ATarioM B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOMN
TPaMOTHOCTH O0yYaroIINXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPHUPOJIC, K YETOBEKY, BHOCUT CBOM BKIIAJ] B 9KOJOTHYECKOE 00pa30BaHKe 00YJIarOIIUXCSI.

JlaHHbIe HampaBlieHUs B OOYYCHHH XUMHH OOECTIEYMBAIOTCS CIENU(PUKONW COACpKaHUS YIeOHOTO
mpenMeTa, KOTOPBIA SBISETCS MEAArornyecKd aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAyKM XMMHUHU Ha
onpeeaEeHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUs OpPHEHTHPOBAH HAa OCBOCHHE
O0OyJarOIUMHUCS CUCTEMBI EPBOHAYAIBHBIX MOHATHI XUMUH, OCHOB HEOPTaHUYECKONH XUMHH U HEKOTOPBIX
OTJI€TIbHBIX 3HAYUMbIX OHSATHI OPraHN4YEeCKON XUMHUH.

CtpykTypa coJepKaHusl MPOrpaMMbl 10 XUMUHU c(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOIX0/1a K e€
m3ydenuto. ConeprkaHUe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATUM O XUMHYECKOM JJIEMEHTE M BEIIECTBE M
CUCTEMBI TOHATUA O XUMHUUYECKOU peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHW30BaHBI MO MPUHIIUAITY
MOCJIEI0BATEIBLHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEJICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona JI. 1. Menaeneesa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUs O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;



— MPECTaBICHUHN 00 3JIEKTPOIUTUYECKOMN TUCCOLMAIIMY BEILIECTB B PACTBOPAX.

Teopernuecknue 3HaHUSA PAaCCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKH IMOITYYEHHBIX U OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS K JAPYroMY, BBIIOIHSS (YHKIUU OOBSCHEHUS U
IIPOTHO3UPOBAHUSl CBOMCTB, CTPOEHHS M BO3MOYKHOCTEH IPAKTUYECKOTO IPUMEHEHUS WU IOJIy4YCHHS
M3Yy4aeMbIX BEILECTB.

OcBoeHHe mporpamMmbl MO XUMHH CIOCOOCTBYEeT (OPMUPOBAHUIO MPEICTABICHUS O XHUMHUYECKOM
COCTAaBJIAIOLICH HAyYHOW KAPTUHBI MUpPA B JIOTUKE €€ CHUCTEMHOW MNPUPOJIbI, HEHHOCTHOTO OTHOUIEHUS K
HAayYHOMY 3HAHUIO M METOJIaM MO3HaHMs B Hayke. M3ydueHne XUMHUU MPOUCXOIUT C MPUBIICUCHUEM 3HAHUN
13 paHee M3YYCHHBIX YUeOHBIX mpeamMeToB: «OKpykawmmii Mupy», «buosnorus. 5—7 kinaccel» u «Pusuka. 7
KJIace».

[Tpu M3ydeHUN XUMHUH NMPOUCXOAUT (HOPMHUPOBAHME 3HAHMM OCHOB XMMHUYECKOH HAyKu Kak 00JacTu
COBPEMEHHOT'0 E€CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YelIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphl. 3a/1aya y4eOHOTO MpeMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUM
— BaXHEHMMX (DAKTOB, TMOHATHH, 3aKOHOB M TEOPETUYECKUX IOJIOKEHHH, IOCTYIHBIX O0000IIECHHHA
MHUPOBO33PEHYECKOTO XapakTepa, S3blKa HAyKHW, B TNPHOOIIEHHMH K HAYYHBIM METOJaM MO3HAHUS TPHU
M3YYEHHUH BEUIECTB U XMMHUYECKUX Peakiuii, B (GOPMUPOBAHUU U PA3BUTHU MMO3HABATEIBHBIX YMEHHH U UX
MPUMEHEHUH B y4eOHO-II0O3HABATEIbHOW M y4eOHO-UCCIIEOBATEIbCKOM NeATeIbHOCTH, OCBOSHUH MPaBUI
0e30macHOT0 0OpaIleHus C BEIIECTBAMH B TOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHuum XMMHMHM Ha YpOBHE OCHOBHOIO OOIIET0 OOpa30BaHHs Ba)KHOE 3HAUEHHUE MPHOOpETU
TaKHe LU, KaK:

— ¢dopMUpOBaHHE WHTEIUICKTYyaJbHO pA3BUTOM JIMYHOCTH, TOTOBOM K C€aMoOOpa3OBaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEUIEHUM, CcnocoOHOMl amanTupoBaTbcsi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBlIEeHHOCTh O0yUEHHUs HAa CUCTEMAaTUYECKOE MPUOOIICHHE 00YJarOIIHUXCS K CaMOCTOSTEIIbHON
MO3HABATENBHON JEeSATeNbHOCTH, HayYHBIM METOJaM MO3HaHUs, (HOPMUPYIOIIMM MOTHBAIMIO U pPa3BUTHE
CITOCOOHOCTEH K XUMHU,

— obecrieueHne yCIOBUM, CIIOCOOCTBYIONIMX MPHOOPETEHUIO O0YUYaIOIMIMMHUCS OMBITa Pa3HOOOpa3HOM
NEeSTeIbHOCTH, TO3HAHUS M CAaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIIMIA), MMEIOIIUX
YHHUBEPCAIBHOE 3HAYECHHE VISl Pa3JIMYHBIX BUJIOB JIEATEIBHOCTH;

— ¢opMupoBaHue o0EeH (YHKIIMOHAJIBLHOW W €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, B TOM YHUCIIE
YMEHHUI OOBSACHATH U OLEHUBATh SBJIECHUS OKPYXAIOIIEr0 MUpPA, MCIOIb3ys 3HAHUS U OIBIT, MOJTYYEHHbIE
MpU W3YYEHUH XUMHHU, TMPUMEHSATh MX TMPU PEHIeHHH TpoOJieM B TMOBCEAHEBHOW JKU3HH U TPYIOBOM
NESTENbHOCTH;

— (¢opMupoBaHue Yy OOy4arolUMXCsl TYMaHUCTMYECKHWX OTHOIICHWN, IOHMMAaHHS LIE€HHOCTH
XUMUYECKUX 3HAHWKA N7 BBIPAOOTKHM SKOJOTHUYECKH II€JIeCOOOpPa3HOr0 TMOBENCHUS B OBITY U TPYIOBOM
JESATENBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/J0POBbS U OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTUBAIIMH K 00YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCITMTAHUIO HA OCHOBE
YCBOEGHHSI  OOLIEUETOBEUECKUX IIEHHOCTEW, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduns u
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUSI.

Oo1u1ee yncno yacoB, OTBEAEHHBIX Ul U3YYEHHUs] XUMUHU Ha YPOBHE OCHOBHOT'O 00I11ero o0pa3oBaHus,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleNn0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJEP)KAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XUMHYECKHUE OHATHUS

[Ipenmer xumuu. Ponb XUMUM B KU3HM YE€JIOBEKa. XHUMHUS B CHUCTEME HayK. Tena u BemiecTsa.
dusnueckre CBOMCTBA BEUIECTB. ArperarHoe coctosinue BemecTB. [loHaTHe 0 MeTo/1ax MO3HAHUS B XUMUHU.
UucTteie BemecTBa u cMecH. CriocoObI pasiesieHUs: CMECeH.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE HJIe€MEHThl. CHUMBOJIBI XUMHYECKHX 3JIeMeHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yYEHUE.

Xumudeckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemiecTB. OTHocuTenbHass aTomMHas wmacca. OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBasi 01
XAMHUYECKOI0 3JIEMEHTA B COCAUHCHUH.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MacChl WU 4YHCIa
CTPYKTYPHBIX €IMHUII BeecTBa. Pacy€rel mo opMyniaM XMMHUUYECKUX COSIUHEHHIA.

du3nyecKkrue W XUMHUUYECKHE SIBJICHHUS. XUMHUUECKas peakius UM e€ MpU3HaAKU. 3aKOH COXpaHEHUs
Macchl BeNmIeCTB. XWMHYCCKHE ypaBHeHUs. Kilaccupukanmus XUMHYSCKUX pPEaKkuil (CoequHEeHWS,
pasNoKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0M, MpaBmiiaMu paboThl B JabopaTtopuu U npuémMamu oOpaIieHus ¢
1abopaTopHBIM 000PYJOBaHHEM, U3YUYE€HUE M OMHCaHHE (PU3MUECKUX CBOMCTB OOpPA3IOB HEOPTaHMUYECKUX
BEILIECTB, HaOmIoJeHue (u3nueckux (TUIaBJICHUE BOCKA, TasHHE JIbJla, PacTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHJECHCAIUS BOJIbI) M XHUMHYECKUX (FOPEHHUE CBEYHM, MPOKAJMBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHUCJIOTOW) sBIEHUH, HAOMIOJEHNE U ONHCAHWE TMPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuui (pa3joKeHHe caxapa, B3aUMOJICHCTBHE CEPHOW KHUCIOTHI C XJOPUAOM Oapws,
pasnoxxenue ruapokcuna meau (I1) mpu HarpeBanuu, B3auMoieiicTBUE kefe3a ¢ pactBopom cosn meau (II),
U3Y4Y€HHE CHOCOOOB pa3lieleHHsl CMeceil: ¢ TIOMOIIbI0 MarHuTa, (QUIbTPOBAaHME, BBbIapUBAHUE,
TUCTHIUISIIMS, XpoMarorpadusi, MpOBEICHHE OYUCTKHA TOBApEHHOW CONM, HaAONIOJEHWE W OIMUCaHHe
pe3yiabTaTOB MPOBEAECHUS OIbITA, WIUTIOCTPUPYIOLIETO 33aKOH COXPAHEHUsS MAacCChl, CO3JaHUE MOJenei
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiimue npeacTraBuTe/ M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemeHT u mpocrtoe BemiectBo. Haxoxaenue
KHCIIOpo/ia B mpupoze, Gu3ndecKkue U XUMHUYecKue cBoiicTBa (peakiuu ropenus). Okcuasl. [IpuMenenue
kucioposia. CriocoObl MOTy4eHHUsT KUCIOpO/Ia B JIa0OpaTOPHH 1 MPOMBINIIEHHOCTH. KpyroBopot kucimopoaa
B nipupojie. O30H — aoTponHas MOAU(PUKAIIHS KACIOPO/Ia.

TemnoBoii 3pPexT XUMUYECKOW peakluy, TEPMOXUMHUECKUE YPaBHEHUS, SK30- U SHIOTEPMHUECKUE
peaknuu. TomaMBO: yroyib W MEeTaH. 3arps3HEeHUE BO3/yXa, YCUJICHUE TapHUKOBOTO 3 dekTa, pazpyiieHne
030HOBOT'O CJIOS.

Bogopon — smemeHT W mpocToe BemiecTBO. Haxoxkaenwe Boaopoda B mpupoje, (pusmdeckue u
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CTIOCOOBI MoTy4deHus. KUCIoThI U comu.

MossipHblii 00bEM ra3oB. Pacuérsl 0 XUMUYECKUM YPABHEHHUSIM.

duznueckue cBorcTBa BoAbl. Boaa kak pactBoputens. PactBopel. HackllieHHbIE M HEHACHIIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BeliecTB B BoJie. MaccoBasi /101 BEIIECTBA B pacTBope. XMMUYECKHUE CBOMCTBA
Boabl. OcHoBaHus. Ponb pacTBOpoB B mpupoAe M B KU3HU 4YelloBeka. KpyroBopoT BOJbI B MPHUPOJIE.
3arpsi3HeHUE NPUPOAHBIX BOJ. OXpaHa U OYMCTKA NPUPOIHBIX BOJL.



Knaccupukanuss ~ Heopranmueckux — coeauHeHuil.  Oxcunel.  Kiaccudukamust ~— OKCHIIOB:
coseoOpa3ymomnue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyronire. HoMeHkIarypa OKCHIIOB.
dusnuecKkue U1 XUMHYECKHE CBOMCTBA OKCUIOB. [IomydeHne okcuios.

OcHoBanus. Knaccudukanus ocHOBaHMU: MIENOYM W HEPACTBOpUMBIC OCHOBaHMS. HomeHknaTypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHne 0oCHOBaHUM.

Kucnotsl. Knaccuduxanus kuciaor. Homenkiatypa kucinor. Ousznyeckue M XMMHUYECKHUE CBOICTBa
kuciotT. P akruBHoctu MetayuioB H. H. bekerosa. [lonydyenne kucior.

Conu. Homenknarypa coneil. @usnueckue u XuMudyeckue cBoictsa coiell. [lonyyenue conenl.

I'eneTndeckas CBA3b MEKYy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii 3kcnepumenm:

KaueCTBEHHOE OIpe/ieJieHue COJEp)KaHUs KUCIOpoJa B BO3AyXe, IOJNydyeHHEe, COoOupaHue,
pacrno3HaBaHHe U W3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOeHIEe B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
YCJIOBUSI BO3HHMKHOBEHHS U IpEKpallleHus ropeHus (moxapa), O3HaKOMJIEHHE C 00pa3llaMu OKCHUJIOB U
OMHCaHUE UX CBOICTB, MOJyUYCHHE, COOMpaHUE, paclO3HABAHUE U M3y4YEHHE CBOWCTB BOJOpOJa (ropeHue),
B3auMoJieiicteue Bogopoga ¢ okcugoMm wmenud (II) (BO3MOXKHO HCIONIB30BaHHME BHAEOMATEPUATIOB),
HabmoieHne 00pa3IoB BEIIECTB KOIUYECTBOM | MOIIb, HCCIIEIOBaHHE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB
C Ppa3IUYHOM PpPACTBOPUMOCTBHIO, IPUTOTOBJIECHHUE PACTBOPOB C OINPEIEIEHHOW MACCOBOM  J1OJEH
pacTBOPEHHOrO BEIIECTBA, B3aMMOJEWCTBUE BOJbI C METallaMd (HATpUEM U KajibliieM) (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEAOBaHHE O0Opa3lloB HEOPraHHMYECKUX BEUIECTB Pa3IUYHBIX
KJIACCOB, HAONIOZACHHE HM3MEHEHUS OKPAcCKHd WHAMKATOPOB B PAcTBOpaxX KHUCIOT W IIEJIOYEH, HU3ydYCHHE
B3aumojeiictBus okcuga meau (II) ¢ pactBopoM cepHONM KHCIOTBHI, KUCJIOT € METalllaMH, peakuil
HEWTpaIU3alliy, II0Jy4YEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOTO MeTaula APYIMM H3
pacTBopa COJHM, PEUICHHE 3KCIEPUMEHTAIBHBIX 3alad N0 TeMe «BaxHellme Kiacchl HEOpraHM4eCKUX
COCIMHEHUIN.

Ilepuoanueckuii 3akoH u Ilepuoanyeckas cucrema xumuyeckux iemeHToB /I. M. Menneneesa.
Crpoenne aroMmoB. XuMH4ecKas cBA3b. OKHCINTEIBbHO-BOCCTAHOBUTE/IbHBIC PEaKIIUH

ITepBble MOMBITKU KIaCCUPUKAILIMY XUMUYECKHUX 3JIeMEHTOB. [ToHATHE O Tpynnax CXOAHBIX HJIEMEHTOB
(IIesouHble U HIETIOYHO3EMENbHbIE METaJlIbl, TaJOr'€Hbl, MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yoT
am(poTepHbIe OKCUBI U TUAPOKCUBL.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux dsiaeMmeHToB [l M. Mengeneesa.
Koportkonepuoanast u anmuHHonepuoaHas Gopmsl [lepuoanueckoit cucreMbl Xumuueckux 3nemeHTos 1. U.
Menpneneesa. [lepuoas! u rpynnsl. @U3NYECKH CMBICIT MOPSAIKOBOIO HOMEPA, HOMEPOB MIEPUOA U IPYIIIBI
JJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX siziep. M3oTomnbl. DnekTpoHbl. CTpoeHHe 31EeKTPOHHBIX 000I04eK
aToMoB nepBbIX 20 xuMHuueckux 31eMeHToB [lepuoanueckoit cucremsl /. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoauueckoii cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMsI paanyca aTOMOB XHMHMUYECKHX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 TPYIIIaM U MEPUOIaM.

3nauenune llepuogmueckoro 3akoHa u Ilepmonnueckod CHCTEMBI XUMHUYECKHX JJIEMEHTOB IS
pa3BuUTHS HayKu U npakTuku. [{. 1. MeHneneeB — yd€HbIN U rpakJaHUH.

Xumunueckast cBs3b. KoBaneHTHast (HOJsipHAsT W HEMOJISIPHAsA) CBSI3b. DJIEKTPOOTPULIATEIHHOCTD
XUMUYECKUX IEMEHTOB. FIOHHasA CBA3b.

Crenenbp oxucieHus. OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouecchl oxucineHus u
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.



M3Y4YCHHE OOpaslloB BEMIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBHE THAPOKCHAA IIMHKA C
pacTBOpaMu KHCIOT W WLIEIOYEH, IMPOBEACHUE ONBITOB, WUIKOCTPUPYIOIIUX IPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaklnii (rOpeHre, peakiuy pa3aoKeHUsl, COSAUHEHUS).

Meostcnpeomemmnvwie ceazu

Peanuzamust MeXNpeaMETHBIX CBSI3€M MpPU U3YYECHUH XUMHUU B 8§ KJIacCe OCYIIECTBIISIETCS 4epe3
WCIIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX MOHATHM, TaK M MOHATHUM, SBISIIOUIUXCS CUCTEMHBIMHU
JUISl OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIM (DAaKT, TUMOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
KJIacCU(PUKALUS, MEePUOANYHOCTh, HAONIOJCHUE, AKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHUE, MOJICNb,
SIBJICHUE.

®dusuka: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHW], W30TOIbI, PaJlOaKTUBHOCTD,
MOJICKYJIa, JJIEKTPUYECKUI 3aps, BEMIECTBO, Telo, OO0BEM, arperarHoe COCTOSHUE BEIECTBA, Tra3,
(dbu3nUYeCcCKre BEIMYMHBI, SMHHIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3/161, COITHIIE.

buonorus: porocunTes, Apixanue, onocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, MTOJE3HBIC HCKOTIAEMbIE, TOILIUBO,
BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo M XUMHYECKasi peakius

Ilepuonuueckuit 3akoH. Ilepuomgmueckas cucrema xumudeckux 3neMeHToB J[. WM. Menpeneena.
Ctpoenrie atoMoB. 3aKOHOMEPHOCTHM B HU3MEHEHHMHM CBOMCTB XMMHUYECKHX OJJIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, Kalus, KaJbLHUs U UX COEAMHEHHUI B COOTBETCTBUU C MOJIOKEHHUEM 3JIEMEHTOB B llepnoanueckoi
CHUCTEME U CTPOCHUEM HUX aTOMOB.

Crpoenue BelecTBa: BUAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHWYECKMX BEIIECTB. XUMHUYECKHE CBOWCTBA BEIECTB,
OTHOCAILUXCSL K Pa3JIMYHBIM KJIACCaM HEOPraHMYECKUX COCIUHEHUM, TeHEeTHYECKasi CBSI3b HEOPraHUYECKHUX
BEIIECTB.

Knaccudukanmss XuUMHYECKHUX pPEAKIUMWA 10 pa3IuyHbIM Npu3HakaM (10 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, MO0 U3MEHEHHUIO CTENeHeW OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpaTHMOCTH, TO YYacTHIO KaTalu3aropa). DK30- M JIHAOTEPMHUYECKUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsitue o ckopocTu xuMuueckoi peakiuu. [loHsaTre 060 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX
peakuusx. [loHSTHE O TOMOIE€HHBIX W TETEPOreHHbIX peaknuax. I[londarue o karamuze. IlonsTtne o
XUMHUYECKOM paBHOBeCHUU. DaKTOPHI, BIUAIOIIME HA CKOPOCTh XHUMHYECKOM pEaKIuu U TOJIOKEHUE
XMMHYECKOIO0 PaBHOBECHS.

OKHUCIINTEIIFHO-BOCCTAHOBUTEILHEIC peakuuu, BJIEKTPOHHBIN OanaHc OKHCIIUTEILHO-
BOCCTAHOBUTENbHON peakuuu. COCTaBlieHHE YpPAaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN C
MCIOJIb30BaHNEM METOIa SJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJIMTUYECKONW AMCCOIUMALNAM. DJIEKTPOJUTHI M HEIEKTPOJIUTHl. KaTHOHBI, aHHOHBIL.
MexaHu3M JHCCOLMAlMKA BEIIECTB C Pa3IMYHBIMU BUJAMU XUMHYECKOM CBsi3H. CTENEHb MHMCCOILMAIIWH.
CunbHbIe U crabble YEKTPOIUTHIL.

Peakuuu noHHoro oOMeHa. Y CcIoBUSI IPOTEKAHUS peaKIMii HOHHOTO 0OMEHa, TIOJTHBIC U COKPAIEHHBIE
WOHHBIC YypaBHEHHUs peakiuii. CBOWCTBa KHCJIOT, OCHOBaHMN M COJIeH B CBETE MPEIACTaBICHUN 00
AJIEKTPOJIUTAYECKON Aucconuannu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O TuapoIHn3e CoNel.

Xumuueckuit Ikcnepumenm:



O3HAaKOMJIEHHE C MOJEISIMHU KPUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAJJIOB U
HEeMeTaIUIoB (TpaduTa M ajMasa), CIOKHBIX BEIIECTB (XJOpPUAA HATpPHs), HCCICIOBAHHE 3aBHUCHMOCTH
CKOPOCTHM  XMMHMYECKOM  peakIuu OT  BO3JCHCTBUS  pa3iM4yHbIX  (PAKTOPOB,  HCCIEIAOBAaHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOIUAIMN KUCIOT, IIel04Yel 1 coneil (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEO MAaTepUaioB), IMPOBEICHUE OMNBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS
peaknmii MOHHOrO oOMeHa (oOpa3oBaHME OCajKa, BBIACICHHE Ta3a, OOpa30BaHHE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAaKUMM  (ropeHue, peakuuu
pa3JoKeHUs, COeIMHEHUS ), pacliO3HaBaHNWE HEOPraHMYECKHUX BEIIECTB C TTOMOIIbIO KaUeCTBEHHBIX PEaKuit
Ha MOHBI, pellIeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaJuuibl u MX coeiMHEHHSA

OO6mass xapaktepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe CTEHNEHHU
okucienus. Ctpoenue u (pu3NUecKre CBOMCTBA MPOCTHIX BEIIECTB — raJOr€HOB. XUMUYECKHE CBOWCTBA HA
npuMepe xjopa (B3auMOJEHCTBUE C METaulaMM, HEMETalllaMu, wiesnodaMmu). XiopoBogopol. ComsHas
KHMCJIOTa, XMMMUYECKHE CBOICTBA, MOIy4YeHHE, IpUMEHeHne. JlelicTBHE XJIopa U XJIOPOBOIOPOAa Ha OpraHu3M
yenoBeKka. BaxHeine XIopuapl U X HaX0XKJICHUE B TIPUPO/IE.

OOmast xapakrepucThka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC
creneHn okucieHusa. CtpoeHue u (GU3MYECKHME CBOWCTBA MPOCTHIX BEIIECTB — KHCIOpPOJa U CEphL.
AnnorponHeie MOAUGUKAIIMN KUCIOPOAa U cepbl. XUMHUECKHE cBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢busnveckne W XUMHYECKHe CBOMCTBA. OKCHIBI CEphl KaK IMPEICTABUTENH KHCIOTHBIX OKcHI0B. CepHas
KHCJIOTa, (U3MYECKHEe U XHUMHUYECKHE CBOMCTBa (OOIIME KaK TMPEACTaBUTENSI Kiacca KHCIOT U
crenuduieckre). XuMUYECKHE pPeaKInu, JIEKAIUE B OCHOBE MPOMBIIIIEHHOTO CII0C00a MOTYYEeHHs CEPHOM
kucnothl. [Ipumenenne cepHoil kucnotol. CoIu CepHON KUCIOThI, KAYECTBEHHAs PEaKIis Ha CylIb(haT-uoH.
Haxoxnenune ceppl M €€ COeIMHEHMH B Ipupoae. XHMHYECKOE 3arps3HEHHE OKpYKAroUed Cpeabl
COCUHEHUSIMH cepbl (KHUCIOTHBIE JOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBpAILIEHHSL.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymibl. OcoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTENIEHH OKHUCJIEHUs. A30T, pacnpocTpaHeHHe B IMpHpoje, (u3MuecKkue M XHUMHYECKHE CBOMCTBa.
Kpyrosopor a3zora B mnpupone. AMMHUAK, €ro (U3NYECKHE M XUMHYECKHE CBOICTBa, MOJIyY€HUE U
npumeneHne. Coin aMMOHUS, MX (U3NYECKME U XMMHUYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas
peaknMs Ha HMOHbI aMMOHMs. A30THas KHCIOTa, €€ MojiydyeHue, (pU3MYecKHe W XMMHUYECKHe CBOMCTBa
(oOmme Kak MpeacTaBUTENs Kiacca KHCIOT U crneunduyeckue). lMcmonp3oBaHMe HUTPATOB U COJEH
aMMOHHS B KauecTBE MMHEpAIbHbIX yIoOpeHHil. XUMHUecKOoe 3arpsi3HEHUE OKpYXarolleil cpelsl
COEMHEHUSMH a30Ta (KUCIIOTHBIE JOXIH, 3arpsA3HEHHE BO3JyXa, MOUYBBl U BoA0EMOB). Docdop,
aJuloTponHble Moaupukanuu dochopa, pusnueckue U xumuueckue cpoictBa. Okcua ¢ocdopa (V) u
dochopHas kucioTa, QuU3MUECKHE M XHMHYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢ocpaToB B
KayecTBE MUHEPAIbHBIX YA00pEHUH.

OO6mrast xapaktepuctuka 37eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTENEHU OKUCIIECHUS. YTIEepo/, aJUIOTPOMHbIE MOAU(DUKALIMK, PACIIPOCTPAaHEHUE B pUpoje, GU3NUECKUe U
XUMUYecKkHue cBoicTBa. Ancopbuus. Kpyrosopot yriaepona B npupojie. OKcuabl yriaepoaa, ux puzndeckue
U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA >KMBbIE OPraHU3MBI, MOJIY4YEHHE M IpPUMEHEHHE. DKOJOTHYeCKHe
npoOneMbl, CBs3aHHBIE C okcumoMm yriaepoga (IV), rumore3a T1IOO0aNBPHOTO TOTETUICHHS KIMMAaTta,
MApHUKOBBIN APPeKT. YTonbHas KUCIO0Ta U €€ COM, UX (PU3NUECKUEe U XUMUUYECKHE CBOICTBA, OJIyYeHHUE U
npuMeHeHne. KauecTBenHas peakius Ha KapOoHAT-HOHBL. VIcronp3oBaHue KapOOHATOB B OBITY, METUIIMHE,
MIPOMBIIIJICHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayanbHbIe TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHMSIX yriepoaa (MeTaH, 3TaH,
STWIIEH, alleTUJIEH, 3TAaHOJI, INIMLIEPUH, YKCYCHAas KUCI0Ta). [[pupoaHbple HCTOUYHUKHY YTiIeBOJOPOI0B (YIroJb,



INPUPOJHBIN Ta3, HEPTh), MPOAYKTHl MX INepepaboTku (OEH3MH), UX pOJb B OBITY M NMPOMBIIIICHHOCTH.
[TonsaTne 0 OMOJIOTHMYECKH BaKHBIX BEUIECTBAX: )KUPaxX, OeJKax, yriieBoaX — U UX POJIM B KU3HU YEJIOBEKA.
MatepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckne W XHWMHUYECKHE CBOWCTBa, MoiydyeHHEe W mnpuMmeHeHue. CoeauHeHHS
KpemHus B ipupoje. O0mmume npeacrarieHus o0 okcuae kpemuus (IV) u kpemuueBoit kucnore. CUITHKATHI,
UX MCIIOJIb30BaHHE B ObITY, B NPOMBILUIEHHOCTH. BaxHelnme cTpouTelnbHbIE MaTepHallbl: KEpaMHKa,
CTEKJIO, LIEMEHT, O€TOH, kee300eToH. [IpobneMbl 6€30mMacHOro NCIOIb30BAHUS CTPOUTEIBHBIX MaTEPHAIOB
B IIOBCETHEBHOMW KU3HMU.

Xumuueckuii IKCHEPUMEHM:

u3yuyeHue oOpa3loB HEOPraHMYECKMX BEIECTB, CBOWCTB COJISHOM KHCIIOTBI, IPOBEACHUE
KayeCTBEHHBIX peakLuil Ha XJIOPUI-UOHBI U HAOIIOAECHNE IPU3HAKOB UX MPOTEKAHUs, OIBIThI, OTPaKaroIINe
¢u3nveckne MW XHUMHUYECKHME CBOWMCTBA TaJlOTEHOB M WX COEAMHEHHH (BO3MOXKHO HCIIOJIH30BAHUE
BHJICOMATEPHUAIIOB), O3HAKOMJICHHE C 00paslaMu XJIOPHIOB (TaJIOTEHUIIOB), O3HAKOMJICHHE C OOpa3lamu
ceppl M €€ COelMHEHMSMU (BO3MOXKHO HCIOJIb30BaHUE BHJEOMAaTepHalloB), HaOJIOJIEHHE Ipoliecca
oOyriiMBaHUs caxapa IOJ JeHCTBHEM KOHLIEHTPUPOBAHHONW CEPHOM KHUCIOTHI, M3y4EHHE XUMHUYECKHX
CBOWCTB pa30aBJICHHON CEpHON KHCJIOTHI, IPOBEACHHWE KAaYeCTBEHHOW peakiuu Ha CcyabhaT-uoH u
HaOJI0ICHNe TpU3HaKa e€ MPOTeKaHMsI, 03HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa u ux
COeIMHEHUI (BO3MOXKHO HCIOJb30BaHUE BHJEOMATEpPHAIOB), oOpa3lamMu a30THBIX U (ocopHbIX
yaoOpeHuli, moiydyeHue, coOupaHue, pPaCHO3HABaHUE M M3YyYEHHE CBOICTB aMMHakKa, IPOBEIECHUE
KayeCTBEHHBIX pPEaKIWid Ha HMOH aMMOHHUS W (ocdaT-HOH ¥ H3yYeHHE NPU3HAKOB HX MPOTEKAHHUSA,
B3alMO/JICIICTBME KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HU3yYeHHE MOJEIeH KpHUCTAUIMYECKUX peléTok anmasza, rpadura, ¢ysuiepeHa,
O3HAKOMJIEHHE C MPOLECCOM aJICOPOLIUU PACTBOPEHHBIX BEIECTB aKTMBMPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOTra3a, NoJy4yeHue, COOupaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB YIJIEKHCIIOrO ra3a, IPOBEIECHUE
KAueCTBEHHBIX peaklMil Ha KapOOHAT M CHJIMKAT-HOHbl W M3yYE€HUE NPU3HAKOB MX IPOTEKAHUS,
O3HAaKOMJIEHHE C NPOAYKIMEW CHWIMKAaTHOM INPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3ajad II0
TeMe «BakHelne HeMeTalubl U UX COCIUHEHUSD.

Metanabl M NX COeAUHEHUSI

OOmiasi XxapakTepuCTUKa XUMHYECKHX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUM MX IIOJIOKEHUS B
Ilepuognueckoit cucrteme xumuueckux snemeHToB [[. M. MenneneeBa u crpoenus aromoB. CTpoeHHe
MeTaJlJIOB. MeTraindeckas CBA3b M METAJUIMUECKAsl KpUCTAIIMYecKasl peIIETKA. DIEKTPOXUMUUECKUH psf
HanpspkeHud metayuioB. dusnyeckre W XMMHUYECKHE CBOWCTBa MeTayioB. OOmiue crocoObl MOTydeHHs
MeTaysioB. [IoHsATHE 0 KOPPO3UHM METAJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTalb,
YyT'YH, JIOPATIOMUHUAN, OPOH3a) U MX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[[lenounsle MeTambl: mojoxkeHue B Ilepuoguueckoll cucreme xumuueckux sinemeHtos I, U.
MenpeneeBa, CTpOEHHE MX aTOMOB, HAaXOXJEeHHE B mpupoje. Puznyeckue U XMMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus M Kanus). OKCUABI U TUAPOKCUABI HAaTpUs U Kanus. [IpuMeHeHne Men0ouHbIX METAJUIOB U
UX COCIMHEHUM.

[IlenouHo3eMenbHbBIE METAUIBI MarHuii W KajdblMil: mojoxkeHue B Ilepuonnyeckod cucreme
xuMHuueckux annemeHToB 1. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HaXOXJeHHUE B npupoae. dusznueckue u
XMMHUYECKHE CBOMCTBAa MarHus M Kajblus. BakHelne coequHeHUs Kaublus (OKCUI, THJIPOKCHI, COJIN).
JKécTtkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxkenne B Ilepuoamueckoit cucreme xumuueckux snemeHTtoB JI. M. Menneneesa,
CTPOEHHUE aTOMa, HaXOXKJEHHUE B Ipupoje. Pusnueckrue 1 XMMUUYECKHE CBOWCTBA allOMUHUA. AM(OTEpHBIE
CBOMCTBA OKCUJA U TUAPOKCUA ATFOMUHUS.



Kenezo: mnonoxkenne B Ilepuogmueckoit cucreme xumuueckux siemeHToB Jl. WM. Menneneesa,
CTPOEHHME aToMa, HaxOoxXJAeHue B mpupoje. PuU3nMyYecKUe U XUMHYECKHE CBOHCTBa kene3a. OKcuisl,
ruzpokcuabl v conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U NOJyuEHUE.

Xumuueckuii IKCHEPUMEHM .

O3HAKOMJICHHE C o00pa3lamMu METauIOB M CIUIaBOB, MX (M3WYECKMMHU CBOWCTBAMH, H3yuCHHE
pe3yabTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO —HCIOJBb30BAaHUE BHICOMATEPUANOB), OCOOCHHOCTEH
B3aUMOJICHCTBHSI OKCHMJIa KaJbLMsl M HATpus C BOJOW (BO3MOXXKHO HCIOJb30BAHUE BUIEOMATEPHAIIOB),
HCCIIeIOBAaHNE CBOMCTB JKECTKON BOJIBI, IIPOLIECCAa TOPEHHUS XKelle3a B KMCI0poJie (BO3MOKHO UCIIOIb30BaHHE
BHUJICOMATEPUAIIOB), IPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX pEaKUUi Ha HOHBI: MarHus, KajbLUs,
amomuHMs, 1wuHKA, ckeneza (II) u xenmesa (III), memm (II), HaGmromeHWe © ONMUCAaHUE MPOIECCOB
OKpAIllMBaHUs MJJAMEHU MOHAMHU HATPHsl, KK U KalblKs (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPHAIIOB),
ucciesioBaHie aM(OTEpHBIX CBOWCTB TMAPOKCHAA AIIOMMHUS W THAPOKCHAA ILHMHKA, pelleHHue
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHel11e MeTaibl U UX COSAUHEHUS».

XuMHS U OKPYIKAKOIIAsA cpeaa

BemecTtBa 1 MaTepuansl B IOBCEJHEBHOW JKU3HU 4ellOBeKa. be3omacHoe UCIOIb30BaHUE BEIIECTB U
XMUMUYECKHUX peakiuii B ObITy. [lepBas momonib Mpu XMMUYECKHX 0XKOTr'aX U OTPaBJICHUSX.

XHUMHYECKOE 3arpsi3HEHUE OKpYXarolle cpelpl (IpeaenbHas AONyCcTUMas KOHIEHTpAIUsl BELECTB,
nanee — [1/1K). Poib XuMuu B pelieHUH 3KOJIOTMYECKUX Ipodiem.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pas3loB MaTepUaoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIUMEPHbIE MaTEpUAaIbl).

Mesicnpeomemmbnie ceéasu

Peanuzanus MeXNpeIMETHBIX CBSA3€H NPU M3YYEHHH XUMHUU B 9 KIilacCce OCYIIECTBISAETCS 4Yepes3
UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK U MOHATHH, SBISIOMUXCA CHUCTEMHBIMU
JUIS OT/IETbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO01iue ecTecCTBEHHO-HAy4YHbIE TOHATHSA: Hay4YHBIA (akT, FMIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
Kjaccu(ukanus, MNEepUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, W3MEPEHHE, MOJEIb,
SIBJICHHE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUS, MaTepUAIIBI.

®duszuka: marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, HU30TOIBI, PaAHMOAKTUBHOCTD,
MOJIEKYJIa, IEKTPUUYECKHUM 3apsisi, MPOBOIHUKH, MOTYIPOBOIHUKH, TUIEKTPUKHU, (POTORIEMEHT, BELIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, I'a3, pacTBOP, paCTBOPUMOCTb, KPUCTAIIIMUECKas pelIETKa,
CIUIaBblI, (pU3MYECKHE BEIUYMHBI, €IUHUIBI U3MEPEHMs, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3[BL,
Connue.

buonorusi:  ¢dorocunTes, npixaHue, Ouocdepa, dKOCHCTEMa, MHHEpalbHbIE  yAOOpeHUs,
MHUKPO3JIEMEHTBI, MAKPOIEMEHTHI, TUTATENIBHBIE BELLIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TIOJIE3HBIE HCKOMAeMbIE, TOIUIUBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI ITO XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE PE3y/IbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUsI JOCTHTAIOTCS B
Xo4e O6y‘-IeHI/I$I XUMHU B CIAUHCTBC yqe6H0171 U BOCIHTATEIbHOU ACATCIIBHOCTU B COOTBETCTBHU C
TpaauIIMOHHBIMHU pOCCHfICKI/IMH CONMOKYJIBbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMUA, IPUHATBIMU
B 00IIIeCTBE MPaBHJIAMH ¥ HOPMaMH MOBEJICHHS M CIIOCOOCTBYIOT IPOIIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHS
Y COIMAITU3AIH 00yUJarOIINXCSl.

JIngHOCTHEBIE PE3YIbTATBI OTPAXKAKOT TOTOBHOCTH 06yqa101u1/1xc;1 PYKOBOJACTBOBATLCA CHUCTEMOU
MO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIMH M PACIIMPEHHE OIBITA JEATSILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YaCTH:

1) maTpMoOTHYECKOr0 BOCIIMTAHMSA:

HECHHOCTHOI'O OTHOHICHUA K OTCUCCTBCHHOMY KYJIbBTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO,
MOHUMAaHMs 3HAYCHUsT XMMHUYECKOH HayKH B KH3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAlETh
JOCTOBEPHOH MH(pOpMAIHEl O TIEPEIOBBIX JOCTHKEHUSIX U OTKPBITHSIX MUPOBOH U OTCUCCTBCHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MUpPA U OOIIIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMS:

NpeaACTaBJICHUA O COHHUAIBHBIX HOpMax M IpaBUIaX MEKIMYHOCTHBIX OTHOIIIEHUU B KOJIJICKTHUBE,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIC3HOW, y4eOHOMCCIIEI0BATEIbCKOM, TBOPUYECCKON 1
JAPYTUX BHIAX JESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU MPU BBIMOJHECHUH
yT-I€6HI>IX, IO3HABATCJIbHBIX 3a4da4, BBIIOJHCHUHU XHWUMHWYCCKHUX OSKCICPUMCHTOB, CO3JaHUU y‘-IC6HBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHHMMAHHWIO U B3aMMOIIOMOIIHM B TPOIIECCE ITOM y4eOHOH NesATeIhHOCTH,
TOTOBHOCTH OIICHHBATh CBOE TMOBENEHUE U TOCTYNKH CBOUX TOBAPHUIIEH C TO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PECHUYECKUE TMPEJACTABICHUS O BEHMIECTBE W XUMHYECKOW PEAKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIFOIIME OCHOBY JJIsS MOHUMAHHS CYIIHOCTH HAyYHOH
KapTUHBI MHUpaA, NOPCACTABICHHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHA IMPUPOABLI, B3aMMOCBA3AX
YeJIOBEKa C MPUPOTHON CPEIOH, O POJIM XMMHH B TTO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HANIPABIEHHBIE HA TOMyYE€HHUE HOBBIX 3HAHMN MO XUMHUHU, HEOOXOAUMBIE
s 00bsACHEHUS HAOMIOJaeMbIX TMPOIECCOB M SIBICHUN, TO3HABATEIbHOW, WHGOPMAIMOHHON W
YUTATEIbCKOM KYyJIbTYypbl, B TOM 4YHCIIE HAaBBIKOB CaMOCTOSATEIbHONW pabOThl C Y4EOHBIMH TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOH, JOCTYIMTHBIMH TEXHHUYECKHUMH CPEJICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOy4YeHWI0O U T[O03HaHWIO, JIO0O03HATETHbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOH W  HCCIENOBAaTENbCKONW  JEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHEHIIEeM;

4) hopMupOBaHUS KYJILTYPHI 310POBbSI:

OCO3HAaHWE IICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 JKHU3HHM, OCO3HAHHME TMOCIEACTBUI M HEMPHUATHE BPEIHBIX MPHUBBIUEK (yMOTpeOIeHUS
QJIIKOTOJIs, HAPKOTUKOB, KYpeHUs1), HEOOXOMMOCTH COOIOACHUS TTPaBUil O€30MaCHOCTH TIPHU OOpAIEHUH C
XUMHWYCCKUMHU BEUICCTBAMHU B 6BITy n peaJ'II)HOI\/'I KHU3HU,

5) Tpy10BOT0 BOCIIUTAHUSI:

WHTEPEC K MPaKTUYECKOMY U3YYCHUIO Tpodeccuil U Tpyaa pa3indHOTO poja, yBaKEHUE K TPYAY U
pe3yjibTaTaM pr&OBOI\/’I ACATCIIbBHOCTH, B TOM YHCJIC Ha OCHOBC IMPUMCHCHHUA MNMPCAMCTHBIX 3HAaHUH IO
XMMHWHW, OCO3HAHHBIH BBIOOD WHAMBHIYaTbHOH TPACKTOPUU NPOMOJDKCHUS OOpa3oBaHUS C Y4ETOM



JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIISIIHOM
HpO(beCCHOHaHLHOﬁ OCATCIIBHOCTU H paSBI/ITI/IH HCO6XO[[I/IMLIX YMCHHﬁ, TOTOBHOCTH aI[aHTI/IpOBaTLCSI B
npodeccuoHaBEHOM cpejie;

6) 3K0JOrH4eCKOro BOCIUTAHHA:

IKOJIOTHYECKH 11eJeco00pa3Hoe OTHOIMICHUE K MPHUPOJIe KaK UCTOYHHKY JKU3HHU Ha 3emile, OCHOBE e&
CYIIECTBOBAHMSI, IMMOHUMAHHE IIEHHOCTH 3J0pPOBOTO W 0Oe30macHOro oOpa3a KH3HU, OTBETCTBEHHOE
OTHOIIIEHNE K COOCTBEHHOMY (PU3HYECKOMY U TICUXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOTIOCHUS
MpaBuJI OE30IIACHOTO MOBEACHUS MPH PabOTE ¢ BEUIECTBAMH, & TAK)KE B CUTYAIUAX, YIPOKAIOUIUX 3J0POBBIO
M KM3HHU JIFOJICH;

CHOCO6HOCTI/I HpI/IMeHSITB 3HAaHHA, HOHy‘-IaeMBIe HpI/I I/13y‘-IeHI/II/I XUMHHU, I peH_IeHI/ISI 3ajaa4,
CBSI3aHHBIX C OKpYXaloUIeH MPUPOAHON Cpenou, Ui TMOBBIIICHUS YPOBHS 3KOJOTHYECKON KYJIbTYpBHI,
OCO3HAHUS TJI00ATBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTeH MX PEHICHUS MMOCPEICTBOM METOJ/IOB
XHUMHU, 3KOJIOTHYECKOIo MBIIIJICHUA, YMCHI/UI pyKOBOI[CTBOBaTI)Cﬂ num B HO3HaBaTeHBHOﬁ,
KOMMYHUKATUBHOM U COLIMAJIBHOMN MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B COCTaBC MeTaHpeI[MeTHBIX pGSyJILTaTOB BBIACIAKOT 3HAYUMBIC OJIs1 (bOPMI/IpOBaHI/ISI MI/IpOB033pCHI/I$[
oOlICHAYYHbIE MOHATHS (3aKOH, TEOpHWs, MPUHIUI, THIOTEe3a, (PaKT, CUCTeMa, MPOIecC, SKCICPUMEHT U
JpYyToe.), KOTOpbIe UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeaMeTax M MO3BOJIAIOT Ha OCHOBE
3HAaHUW W3 OSTUX MpeAMETOB (OPMUPOBATH MPEACTABICHHE O IIENIOCTHOW HAy4YHOW KapTUHE MHpa, H
YHHUBEpCaJbHbIE Yy4eOHBbIC ACHCTBHUs (IIO3HABATENbHbIE, KOMMYHHKATHBHBIC, DETYISATHBHBIE), KOTOpBIC
obecnieunBarOT (HOPMHPOBAHHE TOTOBHOCTH K CAMOCTOSATEIHHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHHIO
y4eOHOU e TeNbHOCTH.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue geMcTBUs:

YMGHI/HI HUCITIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBIINIJICHUSA l'[pI/I OCBOCHHUH 3HaHHf/JIZ paCKpI)IBaTI) CMBICJI
XUMHUYECKUX TOHATUN (BBIAENATh UX XapaKTEpHblE NMPU3HAKH, YCTaHABIMBAaTh B3aUMOCBS3b C APYTUMU
MOHATHSIMH ), UCTIONIE30BATh MOHATHS A1 00BICHEHUS OT/IENbHBIX (PAKTOB U SBICHUI, BRIOUPATh OCHOBAHUS
Y KPUTEPUU JUIS KIIacCU(UKAIINYA XMMHUECKHUX BEIIECTB U XUMUYECKHUX PEeaKInii, yCTaHABIUBATh MPUIUMHHO-
CIIEJICTBEHHBIE CBSA3M MEXKIYy OOBEKTaMM H3Y4YEHHUS, CTPOUTH JIOTUYECKHE PpaCCyKIACHMs (MHIYKTHBHBIE,
HGI[YKTI/IBHI)IC, 110 aHaJ'IOl"I/II/I), JAC€JIaTh BbIBOJbI 1 3aKJIFOUCHH S,

YyMEHHE TPUMEHATh B TMPOLIECCe TMO3HAHUS TMOHATHS (IpEeIMETHbIE U  METalpeAMETHEIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, UCIIONIb3yeMbIe B XUMUU, MPE0OPa30BLIBATh HIUPOKO MPUMEHSIEMbIC B
XUMHUU MOJIEIbHBIC TPEJCTABICHUS — XWMHYECKHH 3HAK (CHMBOJ JJIEMEHTa), XUMHueckas ¢dopmyna u
ypaBHEHHE XHUMHYECKON pEeakIuu — TMPHU pelIeHWH ydeOHO-TIO3HABaTeIbHBIX 3a/ad, C YYETOM ITHX
MOJIETIbHBIX MPEACTABICHUN BBISBISATh M XapaKTePU30BATh CYIIECTBEHHBIE MPU3HAKH W3Y4aeMbIX 00BEKTOB
— XUMHYECKHX BEIIECTB W XUMHUYECKUX PEaKIMi, BBIBISATH OOIUE 3aKOHOMEPHOCTH, MPHYUHHO-
CJIICIOCTBCHHBIC CBA3HU U HpOTHBOpqu/ISI B szqaeMLIx npoueccax U SIBJICHUAX.

ba3oBble uccienoBarejbCKue AeiicTBUS.

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BONPOCHI B KAaue€CTBE WHCTPYMEHTAa IO3HAHMS, a TAKXKE B
Ka4uyeCTBE OCHOBBI IJIs1 (bOpMHpOBaHI/ISI THUITOTEC3HbI 110 npOBepKe HpaBI/IHBHOCTI/I BBICKA3bIBACMBIX CY)KHGHHﬁ;

NpUOOpeTeHue OmbiTa 1O IUIAHUPOBAHWIO, OpPraHU3allid M [POBEACHUI0  YYEHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XO/I0M IPOIIecca, CaMOCTOSITENIbHO MTPOTHO3UPOBATH €ro Pe3ybTar,
(dbopMynrupoBaTh 000OIIEHUSI ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, HCCIEIOBAHUS, COCTABIISTH
OTUY€T O MPOCIIAHHON paboTe.

Pabora ¢ unpopmaumeii:



YMEHHE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
MPEACTABJICHUS, MOJYy4YaeMyl0 U3 Pa3HbIX HMCTOYHUKOB (HAyYHO-TIOMYJISipHAsl JIMTEpaTypa XUMHUYECKOTO
COJIEpKaHusl, CIPAaBOYHBIC MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OIICHUBATH MPOTUBOPECUUBYIO U
HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHATh pa3jHyHble METOAbl W 3alpochl NpHU IMOUCKE U OTOOpe HHpOpMALUHU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX [UISl BBHIMOJHCHHS YYEOHBIX W TIO3HABATEIBHBIX 3a/1a4
OnpeAeNnéHHOr0  TUMA, MNPUOOpPEeTeHHWe OmbiTa B 00JacTH  HUCHOJB30BaHUA  UHGOPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTH, OBJIa/ICHHE KYIbTYpPOU aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX
CHUCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIBHYIO (QOpMy TpeAcTaBlieHUs HHPOpPMAIMH U
WUTIOCTPUPOBATH PEIlaeMbIe 331a4l HECIOKHBIMUA CXEMaMHU, JUarpaMMaMi, IpYyruMu GopMaMu rpaQuku u
UX KOMOMHAIUSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATh B Ipoliecce YUeOHON M HMCCIeI0BaTENbCKOW AESITEIbHOCTU
WH()OPMALIMIO O BIUSHUU TPOMBINIUICHHOCTH, CEIBCKOTO XO3iCTBAa W TPAHCIIOPTa HA COCTOSHUE
OKpY’Karollel MPUPOTHON Cpeibl.

KoMMyHuKaTHUBHBbIE YHHBeEpPCcAJbHbIe YueOHbIe AeiicTBUS:

YMEHHMS 33/1aBaTh BOMPOCH (B X0Je auanora u (WIn) JUCKYCCUH) IO CYIIECTBY 00CYKIaeMOW TEMBI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHHUS OTHOCUTENIBHO BBIOJIHEHUS MTPEIOKEHHON 3a1a4H;

YMEHUSI TPEJCTABIATh MOJNyYEHHBIE pe3ylbTaThl MO3HABATEIBHON JEATENBHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTaX; JeJaTh IPE3CHTALUIO PE3YJbTATOB BBIMOJHEHUS XUMHUYECKOTO SKCIEpPUMEHTa
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTpYyIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IIO3HABATEIBHOU W
UCCIIEIOBATENbCKON JIEATEIbHOCTU MPH PEIICHWH BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE ydéra OOIIUX
WHTEPECOB U COTIIACOBAHUA MO3UIUH (00CYX1eHUsl, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JIEHCTBHIA, OTIPE/IeTICHNE KPUTEPUEB IO OLIEHKE KaYyeCTBA BHITIOJTHEHHOW pabOTHI U IPYyTHE).

PeryasiTuBHbIC YHUBepCcaJIbHbIe Y4eOHbIe 1eiicTBUS:

YMEHUE CaMOCTOSITEIbBHO ONpEAENATh LeNd JeATEeIbHOCTH, IUIAHUPOBATh, OCYILECTBIATD,
KOHTPOJIUPOBATh W TIPH HEOOXOJIUMOCTH KOPPEKTHUPOBATH CBOKO JIESTEIBHOCTh, BBHIOMpATh Hambosee
s dexTuBHBIE CTIOCOOBI pelieHus YYEOHBIX W MO3HABaTEIbHBIX 3a7a4, CAMOCTOSTEIHHO COCTABISATH WU
KOPPEKTUPOBATh MPEIJIOKEHHBIA alIrOpUTM JIEUCTBUM MPHU BBIIOJHEHUU 3alaHUM C y4ETOM TMOJYyYECHHS
HOBBIX 3HaHHUI 00 M3yd4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIHIX, OLIEHUBATH COOTBETCTBHE MOIYUYEHHOTO
pe3yibTaTa 3asBJIICHHOW II€JM, YMEHHME HCIIOJIb30BATh M aHAIM3UPOBATH KOHTEKCTHI, MpeijiaraeMble B
YCJIOBUH 3aJJaHHI.

MNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3ydbTaTOB MO OCBOCHHIO 00S3aTENLHOTO COJEP)KAHUS, YCTaHOBJICHHOTO
naHHOM (emepanbHOM pabodeil mporpaMMoOl, BBIAESIOT: OCBOCHHBIC OOYJarONTUMHUCA HAy4dHbBIE 3HAHUA,
YMEHUS U CTIOCOOBI IEHCTBUM, CTIEIM(PUIECKUE TSI TPEIMETHON 00J1acTh «XUMUS», BUIBI NIEATEIHHOCTH TI0
MOJIYYE€HUI0 HOBOTO 3HAHUS, €0 MHTEPIPETAIIUH, TPEOOPa30BAHUIO U MIPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX
Y HOBBIX CUTYyaIUsX.

K xoniy oOydenns B 8 kJjacce mpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JODKHBI OTPakaTh
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHUIA:

® PACKpBIBATh CMBICTI OCHOBHBIX XMMHYECKHX TOHSTHH: aTOM, MOJICKYJd, XUMHYECKHH SJIEMEHT,

MIPOCTOE BEILIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCUTENbHAs aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JIOJII XMMHYECKOTO JJIEMEHTa B COCAMHEHHM, MOJSPHBIA OO0BEM, OKCHMA, KHCIIOTA,
OCHOBaHHUE, COJIb, OJJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHYECKas peaxius,
KJaccupUKalusg peakiuil: peakuuu COECIUHEHMs], PEaKIMH Pa3IoKEHUs, peaKkluu 3aMelleHuUs,



peakiuu oOMEeHa, 3K30- M SHJOTEPMUYECKHUE PEaKIMU, TEIIOBOM (P EKT peakuuu, SApo aroma,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOWTaNb, PAaJUyC aToMma, XMMHUYECKas CBA3b, MOJISIpHAs U
HENoJIsIpHasi KOBAJIEHTHAsl CBs3b, MOHHAs CBSI3b, MOH, KaTHMOH, aHMOH, PacTBOpP, MaccoBas HOJsA
BelleCTBa (IIPOLEHTHAs! KOHLIEHTPALHsI) B PacTBOPE;

® JUIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUYECKHX MOHATUN M NMPUMEHATh THU MOHATUS IpPU
OIMCaHWUHU BEIIECTB U UX IIPEBpaILEeHUI];

® UCMOJb30BaTh XHUMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBi€HHs (OpMYJ BEIIECTB U YypaBHEHUH
XMMHYECKUX PEAKIIU;

® OMpeneNsiTh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COCIMHEHMSX, CTENEHb OKUCIEHUS
9JIEMEHTOB B OWHApHBIX COCIUHEHHUSX, MPUHAUICKHOCTh BEIIECTB K OINpENelIEHHOMY Kiaccy
COeMHEHUH 1o GopmyIiaM, BHJ XUMUYECKOH CBSI3U (KOBAJICHTHAs X MOHHAs) B HEOPTaHMYECKUX
COEIMHEHUSX;

e packpbiBath cMmbica [lepuonnueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTpUPOBATh NOHUMAHUE
NEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMMYECKMX JJIEMEHTOB OT UX IIOJIOKEHUS B
Ilepuonnueckoil cucreme, 3aKOHOB COXPAaHEHUsI MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

® ONUCHIBaTh M XapakTepus3oBaTh TabmuuHyro (opmy Ileproauueckoi cuCTEMbl XMMHUYECKHX
AJIEMEHTOB: pa3jNyaTh MOHATHS «IJaBHas moArpynna (A-rpynmna)» u «mnobounas noarpymnmna (b-
TPYIIa)», Majble U OOJIBIINE IEPUO/IbI, COOTHOCUTH 0003HAYCHHSI, KOTOPBIE UMEIOTCS B TaOJIHIIE
«Ilepuonnyeckas cucrema xumuueckux osinemeHToB JI. M. MenzaeneeBa» ¢ 4YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sjapa, oOuiee
YHCJIO 3JIEKTPOHOB U pacHpeiesIeHNe X MO JIEKTPOHHBIM CIIOSIM);

e KJaccu(UIUPOBaTh XMMHUYECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIECTBAa, XUMHUYECKHUE pEaKIUH
(M0 uMCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKLUU BEIIECTB, MO TEIIIOBOMY 3D (PEKTy);

® XapaKkTepu3oBaTh (OMMCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEP:K/1asi OMMCAHUE MPUMEpPAMU MOJIEKYISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peakuui;

® IIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa, BOZMOXKHOCTH
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSAX;

® BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOro 3JIeMeHTa Mo (opMyse COeIMHEHHs, MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IIPOBOAUTH PAcU€ThI [0 YPABHEHHUIO XUMUYECKON PEAKIUY;

® [IPUMEHATh OCHOBHBIE OINEPALIMM MBICIUTEIBHON NEATENBHOCTH — QHAIW3 U CUHTE3, CPaBHEHHUE,
000011IeHNEe, CUCTEMATH3AINIO, KIAaCCU(UKAIIIO, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX CBSI3eH —
JUIS U3YyYEHUs CBOWCTB BEIIECTB M XHMHUYECKHUX pEaKluid, €CTEeCTBEHHO-HayyHbI€ METOMbI
MO3HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJIETTMPOBAHUE, SKCIIEPUMEHT (peabHbIM U MBICIIEHHBIN);

e cJeloBaTh MpaBWJIaM IOJIb30BAHUS XMMHUYECKOW MOCYIOW MU J1TaOOpaTopHBIM 000OpyHOBaHUEM, a
TaKXke MpaBuiiaM OOpAaIIeHHs C BELIECTBAMU B COOTBETCTBMU C MHCTPYKIMSIMU T10 BBIITOJIHEHHIO
71a00paTOPHBIX XMUMHUYECKHX OIBITOB MO TIOJYYEHHUI0 M COOMpaHHMIO Tra3000pa3HbIX BEILIECTB
(Bomopoa M KHUCIOpOZa), MHPUTOTOBJICHHUIO pPAcTBOPOB C OINpEAENEHHOM MaccoBOW joei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh U MPOBOAUTH XHUMUYECKHE OSKCIEPUMEHTHI 10
pacro3HaBaHWIO pAcTBOPOB INEJIOYEH M KHUCIOT C IOMOIIBIO HWHAMKATOpPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U APYTHE).

K koHmy oOyuenust B 9 kJacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh

c(hOpPMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUN:



PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX MOHSATHH: XUMHUYECKUN 3IJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, AaHUOH, T[POCTOE€  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BAJEHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCICHHUS, XUMHUYECKas peaklMs, XUMHUYEcKas CBs3b,
TETIOBOM A(PQEKT peakiu, MOJIb, MOJSPHBIA 00BEM, PacTBOP, AIIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOro OOMEeHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecHe, 00OpaTUMble U HEOOpaTUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIINH,
OKHCIIUTEIb, BOCCTAHOBUTENb, OKHCICHME M BOCCTAHOBJIEHUE, aJUIOTPONHs, aM(OTEpHOCTb,
XUMHYECKas CBs3b (KOBaJICHTHAs, HOHHAsI, METAJUINYECKAs ), KpUCTAININYECKas PelIETKa, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PEaKLUH, IPEACIIbHO fonycTumas KoHueHrpanus IIK
BEILIECTBA;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH M MPUMEHATH THU MOHATUS TPU
OINMCAaHUU BELIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJsI COCTaBieHHs (OpMyJ BeIIECTB U YpaBHEHUH
XUMHYECKUX PEAKIIUI;

OIpeNeNIATh BAJCHTHOCTb M CTENEHb OKHUCIEHHS XMMHUYECKMX JJIEMEHTOB B COEJMHEHUSX
Pa3IMYHOIO COCTaBa, NMPHUHAIJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHHUH 110
¢dopmynaM, BUI XUMHUYECKOM CBsA3M (KOBaJEHTHAas, MOHHAs, METAJUINYECKAs) B HEOPTaHUYECKUX
COEAMHEHUSX, 3aps/l MOHA MO XUMHMYECKOH (opmyse, XapakTep cpeldbl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUN, THUI KPUCTAININYECKON PEIIETKY KOHKPETHOT'O BEIIECTBA;
packpbiBaTh cMbicil Ilepuonuueckoro 3akona JI. VM. MenneneeBa U JI€MOHCTPUPOBATH €ro
MOHMMAaHKE: ONKCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepnomudeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas moarpynmna (A-Tpymnma)» U «modouyHas
noarpynna (b-rpynma)», mansle W OoJbIMe HEPUOJbI, COOTHOCUTh OOO3HAYEHHS, KOTOpbIE
UMEIOTCS B MNEPUOJIMYECKON TabnuIle, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi sJipa, 00IIee YUCIIO IEKTPOHOB U paclpeiesieHHe UX 10
ANEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M MX
COEMHEHMH B NIpeziesaX MajblX IEPUOIOB U IVIaBHBIX MOATPYII C Y4ETOM CTPOCHMSI UX aTOMOB;
KJIacCU(UIUPOBATh XMMUYECKUE 3JIEMEHTHI, HEOPraHMUECKHE BEIIECTBA, XMMHMUECKHUE pPEaKIMU
(Mo 4MCITy M COCTaBy y4acCTBYIOLIMX B PEAKLMHU BEIECTB, 110 TEIIOBOMY 3((DeKTy, 0 U3MEHEHUIO
CTETEeHEeH OKUCIIEHUS] XUMUUYECKUX AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHEHU(PHUECKHe XUMHYECKHE CBOMCTBA MPOCTHIX U
CIIO’KHBIX BEIECTB, MOATBEPKJasi ONMUCAHHWE MPUMEpPaMH MOJIEKYJSPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPAaBHEHUS IEKTPOJIUTUYECKONW TUCCOLMALUU KHUCIIOT, LIEIOUYel U COJIEH, TIOJHBIE U
COKpalI€HHbIE YpaBHEHHUS peaklUil MOHHOrO OOMEHa, ypaBHEHHUS pPEaKIUil, MOATBEP KIAIOLINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKLUUN MOCPEACTBOM COCTABIICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

IIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXHOCTU NPOTEKAHUS
XUMHUYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYKO MacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMeHTa 1o (opMyse COeIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEaKIIUH;

coONoaTh TMpaBUiIa IMOJI30BAaHUS XUMUYECKOH MOCYIoi M J1abopaTOpHBIM 00OpyHOBaHHEM, a
TakXe MpaBuia OOpallleHHs ¢ BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH I10 BBIIOJTHEHUIO



71a00paTOPHBIX XMUMHYECKHX OIBITOB MO TOJYYECHHIO M COOMpPaHMIO Tra3000pa3HBIX BEILECTB
(aMmMmaka M yriieKucioro rasa);

OPOBOAWUTH PEAKLIWH, MOATBEP)KAAIOMINE KAYECTBEHHBIH COCTaB  PA3IMYHBIX  BEIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpOMHI-, MOIUA-, KapOoHaT-, ¢ocdar-, cuiMkKar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLIHE
B BOJIHBIX pacTBOpax HEOPraHMUYECKHUX BEILIECTB;

MPUMEHSATh OCHOBHBIC ONEpAIlMM MBICIUTEIBHON JESITeIbHOCTH — aHAJM3 M CHHTE3, CpaBHEHHE,
00001IeHne, CHCTEMAaTHU3aINI0, BBIBICHUE NPUYMHHO-CICICTBEHHBIX CBA3CH — JUIS H3ydYCHHSA
CBOWCTB BEUIECTB M XHUMHYECKHX pEaKIii, €eCTeCTBEHHO-HAyYHBIE METOJAbl MO3HAHUSA —
HaOJI0ICHNE, U3MEPEHUE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoauvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM DuiekTpoHHbIe (11U POBHIE)
KoHTpoJsbHbIe IIpakTHyeckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBonayajibHble XUMHYECKHE MIOHATHUS
X _
11 eCHI::;I ; 03 ]Za)KHa’I 06;1 aCTI)ec (0} 5 2 bubmmorexa LIOK
: TECTBO3HAHUS U TPAKTHICCKON
P https://m.edsoo.ru/7f41837c
JESITEIbHOCTH YeJIOBEKa
bubmuorexa [JOK
1.2 B 15 1
CHICCTRA I XIMITCCITHE peakdiit https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nen 2. BaxHelilue npecTaBUTEIH HEOPTaHUYECKHX BEIECTB
21 Boznyx. Kucnopon. [Tonsitue 06 5 bubnnoreka [JOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Bonopon. Ilonsatue o kucnorax u bubnmnorexa [JOK
2.2 8 1
COJISIX https://m.edsoo.ru/7f41837c
93 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
' OCHOBaHHMSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI bu6nmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUH https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuonnueckuii 3axon u [lepuoanyeckas cucrema xumudeckux deMenToB /[, U. MenaeneeBa. CTpoenne aToMoB. XUMHYeCKasl
cBsI3b. OKUC/INTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA

31

[lepuoanueckuii 3aK0H U

7

bu6mmoreka [IOK



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

[Tepuonnueckas cucrtema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CTpoeHue aToMa

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

XuMudecKkas CBA3b.

3.2 OKHCIHTEITBHO- 8 bubmmorexa LIOK
BOCCTAHOBHTE/bHbIE PEAKIH https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
Hroro no pasziery 15 https://m.edstLcI>.ru/7f41837c
[ToBTOpenue kypca 8 kinacca 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB IIO 68

[NPOIT'PAMME



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

9 KVIACC

KosaunyecTBO 9acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ugposbie
Ne n/m P Konrpoasubie | IlpakTnuyeckue (1uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BeniecTBO M XUMHYECKHE PeAKIIUH
11 [ToBTOpEeHHE U yriyOJIeHHE 3HAHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuorexa [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOIMTHYECKAS TUCCOLUAITHUA. 3 1 1 bu6mmoreka [IOK
' XUMHYECKUE PEaKIMK B paCTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3znen 2. Hemeraibl M MX COeAMHEHUS
51 OO11ast XapaKTepUCTUKA XUMUYECKHX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
| S 6
' PYHHEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
. Ob6mas Xapz\l;iepncnma ZI/IMI/III(;CKI;)X , . Butmorexa LOK
' DIENCHTOP FPYHIRL ASOT, QOCHOP M HX https://m.edsoo.ru/7f41a636
COCTMHEHUS
| e . | , | momoox
' . PYTHIbL pod https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro mo pazneny 25



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

Paszgea 3. Merajiibl 4 MX COeIUHEHNSHA

bubmuorexa [JOK
31 06 % 4
HIHC CBOHCTEA METALIOB https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxueiimre MeTamibl U UX COeqUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:kawias cpeaa
41 BertectBa u Matepuasl B )KU3HU 4eJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 3
[ToBTOpPEHNE U3YUYEHHOTO 3 bubmorexa [IOK
p ya https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

INOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
No KounvecTBo yacoB Nara JyieKTpOoHHBbIE N (POBbIE
Tema ypoka Konrpoanubie | IlpakTuuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3ydeHus!
padoTsbI padoTsbI pecypchl
1 [Ipenmert xumuu. Posib XUMUH B KU3HU 1 bu6mmoreka [IOK
yemoBeka. Tea v BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METONAaX IMO3HAHUS B XUMHH 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «[IpaBuia paboTsl
3 B Ea60paT0pI/II/IpI/I IPUEMBI O6p§H.ICHI/I}IpC 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYAOBAHHEM
4 Yuctele Berrectsa U cMecr. CriocoObl 1 bu6mmoreka [IOK
pasjeieHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nencuue
5 cnljeceﬁ (Ha anI;/Iepe OYHCTKHU noiapeHHoﬁ 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
0 ATOMBI 1f MOTIEKYIb! L https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE JIEMEHTHI. 3HAKU (CHMBOJIbI) 1 bubnnoreka [JOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u croKHBIE BElecTBa 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUCHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEIIECTB. 1 bu6mmorexa [IOK
Xumnueckas popmyia. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

XHUMHUYCCKUX 3JICMCHTOB

11 OTtHocuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHocHUTEIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIs1 XMMHWYECKOT0 3JIEMEHTA B bubmuoreka [JOK
COCTMHEHUHT https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Moiib. MosnsipHast bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
1 Du3NYECKUE U XUMUYCCKHEC SIBICHUS. bu6mmoreka [IOK
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yci10BUs POTEKAHUS bubnnoreka [JOK
XMMHUYECKHX PeaKinit https://m.edsoo.ru/ff0d3a16
3aKOH COXPaHEHHs MAaCChI BEIIIECTB. bubnuorexa [JOK
16
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brraucnenns konmdecTBa, MacChl BEIIECTBA 110 bu6mmoreka [IOK
YPaBHEHUSIM XUMHYECKHX PEaKInit https://m.edsoo.ru/ff0d5708
K o
18| (coommomn, prromenns sevenenms Bumiorera LIOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMmeHa)
M. B. JI — Y4EHBII-
19 5H I/IKH(;):eOI;I(:;OI(;)%gq ZI:II;II: u Bubnuorexa LIOK
B ARET: HUI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel o teme «Bermecta bubnnorexka [JOK
1 XUMHYECKUE PEaKIIHI» https://m.edsoo.ru/ff0d4290
51 | Keenoporoneem srparnoe someors Bnbmotexa LIOK
oA P B ' https://m.edsoo.ru/ff0d448e
O3oH
99 du3znueckue U XUMHUYECKHE CBOMCTBA bu6nmoreka [JOK

KHcJIopoaa (peaKI_lI/II/I OKHCJICHUA, FOpeHI/IC).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

ITousttue 06 oxkcugax

Crioco0bI oTy4eHust KUCIOPoa B

23 J1a00paTOPUH ¥ TPOMBITIUICHHOCTH. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoit 3 PeKT XUMUIECKON peaKIInu,
24 TTOHSTHE O Tg)g/IOXI/IMI/I‘ICCKOM ypI;BHeLII{I/II/I, bubmorexa LIOK
5K30- H SHIOTEPMIMECKHX PEAKIIAX https://m.edsoo.ru/ff0d4790
TommuBo (HeTh, yroyib ¥ METaH).
25 3an513HeI§I/Ie¢];O3,I[yyj(a, CIOCOOBI e)ro bubmmorera [TOK
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas padora Ne 3 1o Teme
26 <<§0nyquI/Ie u 5061/IpaHI/I€ KHCJIOpO/Ia bubamorexa IOK
_ ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHHE ero CBOMCTBY
97 Boaopon — snemMeHT 1 MpocToe BEIMECTRO. bu6mmoreka [IOK
Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
08 du3nYecKre U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojiopoa. [IpumeHnenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTAX M COJISAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI oTy4YeHus BOJOpOAa B bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ﬁony%mae " cpo614paHHe BOAOpOJA bubmmorexa IOK
y ’ https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
. " bubnuotexa [JOK
32 Mounsipablit 00BEM ra3zoB. 3aKkoH ABOTapo https://m.edsoo.ru/ffod542e
33 Breraucnenns 00b8Ma, KOJTHYECTBA BEIIECTBA bu6mmorexa [IOK

rasa 1o €ro u3BCCTHOMY KOJIMUCCTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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BEIIECTBA W 00BEMY

Boruucnenust 00EMOB ra3oB 0 ypaBHEHHIO

34 peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX bubmmorexa [JOK
B https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 duznyeckne U XUMUYECKUE CBONCTBA BObI BuGmmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubnmoreka [JOK
36 CocraB ocHoBanuii. [lonsTre 00 MHIUKATOpPaX https://m.edsoo.ru/ffod59e2
Bopna kak pacrBoputens. HaceleHnnsie u
37 He})llacmmepHHme ;)aCTBOpI)I. Ma:(I:OBafl JIoNst Bubnuorexa LIOK
https://m.edsoo.ru/ff0d5b40
BElIECTBA B paCTBOPE
[TpakTrueckas padora Ne 5 o teme
38 «I?IpI/IFOTOBJIeHIl:I)e PacTBOPOB € ONPECIIEHHOM Bubamotexa LIOK
. . R https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JI€i paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 o teme bubnunoreka [JOK
«Kucnopoa. Bomopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIaccupukanms, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XMUMHUYECKUE CBOMCTBA
41 KI/ICJ'IyOITFHLIX OCHOBHBIX U aM(OTEPHBIX bubmorexa IOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: COCTaB, KJIacCHpHUKaIus, bu6nmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenne u XUMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBaHM https://m.edsoo.ru/ff0d67ca
m Kwucnotsr: cocras, knaccudukanus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yenue u XUMHYECKHE CBOWCTBA KUCIIOT bubnuoreka LIOK
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https://m.edsoo.ru/ffOdfee2

Counu (cpenHue): HOMEHKIIATypa, CIIOCOObI

bubmuorexa [JOK

46
MOJIyYCHHUSI, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padota Ne 6. Pernenue
47 SKCIEPUMEHTANIBHBIX 3a7a4 0 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HCOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTn4eckas cBs3b MEXAY KJIaCCaMU bubmumoreka [IOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
4 .
9 O06o0061IeHre ¥ cUCcTeMaTU3allusl 3HAHHUHA https://m.eds0o.ru/00ad9ch?
KonTponbnas padota Ne3 no teme "OcHOBHbBIE bubnnoreka [JOK
50 .
KJIACChl HEOPTaHMUYECKUX COCAMHCHHI https://m.edsoo.ru/00ad9ela
I1
51| xasarvcona nemon, Tt o pynna buGiorera LIOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
IT i IT
S | cnorewa ximmmicoxix sneerron 2L 1. bitGnorexa LIOK
o https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuoapl, rpymnmnsl, HOATPYIIbI bubmmorexa LIOK
DHOABL TPYIIHEL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. COCTaB aTOMHBIX SIIEP. bubnmnoreka [JOK
N3oTorsr https://m.edsoo.ru/00ada342
C 0
S5 | vewenton Mepnoumseekoiicucrent 1 1 biGorera LIOK
PROR o https://m.edsoo.ru/00adaébc
Menneneena
56 XapakTepucTuKa XUMUYECKOTO dJIEMEHTA 10 bubnmoreka [JOK

€ro MoJjoxeHuro B [lepuognyeckoii cucreme

https://m.edsoo.ru/00ada824
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. U. MenpaeneeBa

3nauenue [lepuonuueckoro 3akoHa ass

57 a3BUTHS HAyKW U npaktuku. JI. 1 Bubmmorexa LIOK
P YiH A Tpar A https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHBIH, MEIAror U TPakKIaHUH
P % . 00600
58 czzigf/lzl;lnﬂszp ;;f 3Halfnl?/e§?: iccnﬁCKaﬂ bubmorexa LOK
8 p https://m.edsoo.ru/00adb33c
npoBepouHas paboTa
K 0 Ned C
59 aTiI;T: 0;;1?qzixzzacma$:) /TI;H(\:/I: ZC(:TIEI;I);I({:; bubmmorera [TOK
) P https://m.edsoo.ru/00adb486
npoBepouHas paboTa
60 DIEeKTpOOTPULIATEILHOCTh AaTOMOB bubnnoreka [JOK
XUMHAYECKHAX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 Honna €cKas CBsI3
HHT XHMITIECRA CBAsb https://m.edsoo.ru/00adac34
62 KoBanienTHast mossipHast XUMHAYECKas CBI3b bubmorexa HOK
P https://m.edsoo.ru/00adaab8
63 KoBasieHTHA HENOJISIPHAL XUMUUYECKAS CBA3b bubmorexa LOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 CrerneHb OKUCIECHUS
https://m.edsoo.ru/00adae28
65 OKHUCITATEIILHO-BOCCTAHOBUTEILHBIE DEAKIIAU bubmnorexa LIOK
peait https://m.edso0.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIH bubmorexa HOK
https://m.edsoo.ru/00adb076
P I .
ncTeMaTu3anus 3Hauuii mo reme «CTpoeHu
1 p https://m.edsoo.ru/00ad9ch2
aToMa. XMMH4YEeCKasa CBI3b)
68 PesepBHEIit ypok. O000mEeHNE 1 bubmmoreka [JOK
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cucreMarusanusia 3HAaHUH

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 S) 4
9 KJIACC
No KounvecTBO 9acoB Jata JIeKTPOHHBbIE IU(PPOBBIE
, Tema ypoka KonrTpoabnbie | IIpakTudeckue o0pasoBaTe/IbHbIE
n/n Bcero HU3y4eHUs
padoTsI padoTbI pecypcsl
R I 1 Bunorexa LIOK
S https://m.edsoo.ru/00adb59e
Menneneesa
3 o
2| samriccun vewcrron nepani T 1 Euomonesa LIOK
P P https://m.edsoo.ru/00adb6hb6
NIEpUOIOB
3 Knaccudukanus u HoMmeHk1arypa 1 bubmuoteka [IOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunbl XuMuueckoi CBsI3U U THIIBI 1 bu6nmorexa LIOK
KPHCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme
5 «IToBTOpEHuUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 kiaccay
Krnaccudukanys XuMu4eckux peakiui mno bubmuoreka [JOK
6 1
Pa3IUYHBIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKON PEAKIINN. Bumorexa 1IOK
7 IToHsATHE O TOMOTEHHBIX U TETEPOTEHHBIX 1

pCakurgax

https://m.edsoo.ru/00adbe9a
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IToHsITHE O XUMUYECKOM PABHOBECHH.
@akTOpPBI, BIUAIOIIKNE HA CKOPOCTh

bubnunorexa LIOK

8 XMMHUYECKON PEaKIMU U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO paBHOBECHSI
9 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIHHBIC bu6nmoreka [IOK
peakiuu https://m.edsoo.ru/00adcade
10 Teopus 3JIEKTPONUTUYECKON TUCCOLUALIAH. Bbu6mmoteka [JOK
CwiibHbIC U clla0ObIe 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHS peaKIuii bubmorexa [IOK
https://m.edsoo.ru/00add448
XHWMHYECKHE CBOWCTBA KMCIIOT U OCHOBAHHI
12 B CBETE MPEJCTABICHUN 00 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON TUCCOIMAIINN
XHWMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUI 00 JICKTPOTMTHIECCKOM Bubmmorexa IOK
https://m.edsoo.ru/00add8h2
JTUCCOLIAAIIAN
14 [lonsTHe 0 ruaponU3e conen bubmorexa OK
https://m.edsoo.ru/00add9d4
. bubmmnoreka HOK
15 O0001IeHre 1 cuCTEMAaTU3alisI 3SHAHUH https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemenue bubmmnoreka HOK
IKCIIEPUMEHTAIBHBIX 331349 https://m.edsoo.ru/00addbfa
KontponbHas padora No2 mo teme
17 (<3J'I€II<)Tp0J'II/ITI/E-IeCKa${ JIUCCOITMALIN. bubmmorexa [IOK
https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIUU B paCTBOPAX)
OO01mas xapakTepuCTHKA TaJIOTeHOB. bubmmnoreka [JOK
18 .
XUMHYeCKHe CBONCTBA Ha IPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHas KMCIOTa, bubmuorexa [LIOK
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XUMHUYECKHE CBOMCTBA, OJIyYCHHE,
MIPUMECHCHHE

https://m.edsoo.ru/00ade104

[IpakTrueckas padota Ne 2 o Teme

bubnuoreka [IOK

20 «ITonydueHne cOIIHOM KMCIOTEI, H3yUEHHE €€
. i i https://m.edsoo.ru/00ade348
CBOWCTB
BrruncneHus mo ypaBHEHUSM XUMHYECKUX
21 €aKIui, ec 0yp 3 p€areHToB J1a bubmorexa [IOK
Ui, €CITU OJIUH U IEHTOB JaH B
peait A P A https://m.edsoo.ru/00ade488
H30BITKE
OO01mas xapakTeprucTUKa 3J1eMeHTOB VIA- bubmmoreka [JOK
22
TPYIIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIAN CEPBI.
23 - P A . . p N bubnunoreka LIOK
aXxOXKJECHUE Cephl U €€ COCTMHCHUI B
A p f[ https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CEPBI
24 CepoBonopo, cTpoeHue, GU3NIECKUe U bubmmorexa [JOK
XMMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ade802
o5 Oxcunsl cepsl. CepHas KUCIOTa, (GU3HUECcKre bubnmnorexa [JOK
Y XUMHUYECKUE CBOWCTBA, MPUMEHCHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 IIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHUs bubmmnoreka HOK
CEpHOU KHCIIOThI. XUMHUYECKOE 3arpsi3HCHHE https://m.edsoo.ru/00adec8a
OKpY>KaloIleH CpeJibl COEAMHEHUSIMU CEPbI
97 Brerancienne MaccoBoii 1011 BBIX0/1a bubmmoteka IIOK
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTepuCTUKA AIEMEHTOB VA-
28 B Ap P bubmuoreka [{OK
TpyNIbL. A30T, pacpoCcTpaHeHUE B IIPUPOIE
Py » PABHPOCID © % IPHPOIE, https://m.edsoo.ru/00adeea6
¢bu3nyuecKre U XUMHUYECKIEe CBONCTBA
29 AmMMuak, ero pu3nvecKre 1 XUMHIECKUe bu6nunorexa LIOK

CBOMCTBA, OJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00ade802
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[IpakTrueckas padota Ne 3 mo Teme

30 «ITomydyeHne aMmmMuaka, H3y4eHHE €ro bubnrorexa LIOK
. ’ https://m.edsoo.ru/00adf180
CBOWCTB»

31 ABOTHas KHCJIOTA, €€ PU3HUECKHE U bubmuorexa [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Vcnonp30BaHue HUTPATOB U COJICH aMMOHUS

32 B Ka4eCTBE MHUHEPAILHBIX YIOOPEHUH. bubnuoreka [JOK
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpeabl COeTMHEHUSMH a30Ta
®Dochop. Oxeup pocdopa (V) u pochopnast

33 KI/ICJ‘Iq())TE Q)H3H§e((1:)KH§)HpXH(MI/)Iqeg)KH§) ’ bubmorexa LIOK

o https://m.edsoo.ru/00adf68a
CBOWCTBA, OJyYCHHE
Hcnonp3oBanue GpochaToB B Ka4eCTBE
34 MUHEPAJIBbHBIX yzlqc)>6p(£Hm?1. 3arpsi3HeHue bubamorexa LIOK
B https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpelbl hochaTaMu

35 VYruepon, paclipoCTpaHEHUE B IPUPOJE, bubmuoteka [IOK
bu3MUecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yraepona, ux pusmueckue u

36 XAMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE bubmmoteka IIOK
poOJIEMBI, CBSI3aHHBIE C OKCHIOM YIjieposa https://m.edsoo.ru/00adfebe
(V)

n bubmuorexa [{OK

3 Y TOMBHA KHENOT 1 €€ comt https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabota Ne 4 mo Teme

38 'TFI)OJIyLICHI/IC yrIleeKI/Icnoro rasa. Bubmmorexa HOK

https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha kKapOOHAT-HOH"
39 [lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX bu6muoreka [IOK

BCIICCTBAX KaK O COCAMHCHUAX YIJICpoJa

https://m.edsoo.ru/00ae054e
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bubnunorexa LIOK

40 Kpentiii i ero coeaeris https://m.edsoo.ru/00ae080a
[IpakTrueckas pabora Ne 5. Pemenue
41 QKI::HepI/IMeHTanBHBIX 3a7a4 10 TeMe bubamorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«BaxxHeHnme HeMeTaJIbl K KX COCTUHCHUS
42 Konrponsnas padora Ne3 mo teme Bu6mumotexa [JOK
«BaxkHeume HeMeTAUIbL U KX COCIUHEHUSI https://m.edsoo.ru/00ae0el18
OOm1ast XapaKTepUCTHKA XUMHUUECKHX
43 3JIEMEHTOB — MeETaJI0B. MeTaminyeckast bubnnorexa [{OK
CBSI3b U META/UIMYECKas KPUCTAUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. u3nvecKe CBONCTBA METAIIIOB
XHUMUYECKHE CBOMCTBA METAILIIOB.
44 DNEKTPOXUMHUYECKUI PSA] HAIIPSKEHU N bubmrorexa LIOK
MCTAILIOB https://m.edsoo.ru/00ae1156
O61ue crnocoObl MOTYYSHHS METAIIIOB.
CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoteka [IOK
45 .
XUMHAYECKHX PEaKIU, €CIIU OJIMH U3 https://m.edsoo.ru/00ael1156
pEeareHToB COAEPKUT IPUMECH
46 [TonsiTHE O KOPPO3UU METATUIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK
41 IHenouere MeTaer https://m.edsoo.ru/00ae14b2
48 OxcuIbl U TUAPOKCUIBI HATPUS U KaTTUS bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHBIE METAIIIBI — KaIbIIUN U but6mmorexa [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxnaenmme coeTnHEHNS KaTBITHS bubmorexa HOK

https://m.edsoo.ru/00ae15e8
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51

O06001IeHEe ¥ cucTeEMAaTU3alsI 3HAHUI

52 JXK€ctkocTh BOABI M CLIOCOOBI €€ yCTpaHEHHS BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae1886
53 Hpé.l‘KTI/I‘-IeCKaSI pabota Ne 6 HO"TeMe Bu6mumotexa [JOK
"YKECTKOCTH BOMIBI M METOIBI €€ yeTpaHeHus" https://m.edsoo.ru/00aelae8
. Bubmmnorexa [IOK
>4 AiomHHHif https://m.edsoL(IJ.ru/Oan1064
55 AmMdoTepHbIC CBOMCTBA OKCHIA U bubnnorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [IOK
o Keneso https://m.edsoLc[).ru/Oan1d86
57 Oxcuipl, TAPOKCH I U conn sxenesa (11) u bubmmoreka [JOK
xenesa (II0) https://m.edsoo.ru/00ae35e6
58 O060011IeHrEe U CUCTEeMaTH3aIIHsl 3HAHUI
D | owemepmmemann st o rote buGmmorexa [1OK
«BakHelmme MeTauibl U X COSIUHEHUSD) https: //m.edso0.ru/00ae3de8
BrrancneHus mo ypaBHEHUSM XHMHYECKAX
o | o o
BhIuncieHIs MacCOBOM JJOJIU BBIXOAA https://m.eds00.ru/002e1750
MPOJYKTA PEAKIUU
61 O06001IeHre U CUCTeMaTU3aIHsl 3HAHUI
62 KonTponbnas padota Ne4 o teme
«BaxxkHeume MeTajIbl M UX COSINHCHUSD)
63 BemecTBa n marepransl B IOBCEAHEBHOMN bu6muoreka [JOK

KH3HHU 4YCJIOBCKaA

https://m.edso0.ru/00ae3f50
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64 XUMHUYECKOE 3arpA3HEHUE OKPYKAOIIEH 1 bubnmoreka [JOK
cpebl https://m.edso0.ru/00ae4270
65 Posib xMuu B pelIeHNH 3KOJIOTHYECKUX 1 bubmuorexa [IOK
npooiieM https://m.edsoo.ru/00ae4270
66 PesepHblil ypok. O600meHe 1 1 Bu6mumoteka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepHblil ypok. O6001eHe 1 1 Bu6mumotexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepeHsiit ypok. O600meHme u 1 Bbu6mmotreka [JOK
cHCTeMaTH3aIlus 3HAHU https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IMPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHUMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMpoBepPsIeMoro .
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 [To Teme: «IlepBoHaYaNIbHBIE XUMUYECKUE TTOHSATHUS»
pacKpbhIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TIOHSATHI: aroM, MOJIEKYJIa,
XMMHYECKUM 3JIEMEHT, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOHAsT W HEOJHOPOAHAs), BaJCHTHOCTh, OTHOCHTENIbHAs aToOMHas |
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas
11 JOJIST XUMHUYECKOTO J3JICMCHTa B COCIUHEHHWH, MOJSPHBIN O00BEM, XHUMHYECKas
peakmus, KIacCu(pUKAIMs PEaKIMii: PEaKIIMk COSTUHCHHS, PEAKIIMKM Pa3JI0KEHHUS,
peakiuy 3aMeleHus, Peakiuu OOMeHa, 9K30- M DHIOTCPMUUYECKHE PEeaKIluH,
TerIoBOM 3 (EeKT peakiuu, pacTBOpP, MaccoBasi JIONiA BellecTBa (MPOLIEHTHAS
KOHIIEHTpAIlUs1) B pacTBOpe
12 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATUA U NPUMEHSTh
' ST MOHSATHS MPU ONUCAHUU BEUIECTB U UX MPEBPALLEHUI
13 WCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHUs (HOpPMYJT BEIHIECTB U
' YPaBHEHUN XUMUYECKUX PEAKIINI
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHMsI MacChl BELIECTB, IOCTOSIHCTBA COCTABA,
' ATOMHO-MOJIEKYJISIPHOTO YU€HHUs, 3aKOHA ABOTaapo
15 OTIPEIEIATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIaCCU(PUITUPOBATh XUMHUUECKHUE PEAKINH (10 YHCIY U COCTaBY YJacTBYIOUIUX B
' peaKIMy BEIIeCTB, M0 TEIIOBOMY 3P PEKTy)
1.7 BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
18 BBIYUCTISATH MACCOBYIO JIOJIFO XUMUYECKOTO DJIEMEHTA 10 GopMylie COeTUHEHMS,
19 BBIYHUCIISITH MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE
110 MIPUMEHATHh €CTECTBEHHOHAYYHBIE METO/IbI MIO3HAHUS — HAOIIOJICHUE, H3MEPEHHE,
' MOJICIMPOBAHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH )
2 [To Teme: «Baxueliye npeacTaBUTEIN HEOPTaHMYECKUX BEILIECTBY




2.1

paCKpbIBaTb CMBICII  OCHOBHBIX XHMHYCCKHX TIOHSTHIA: OKCHJa, KHCIIOTa,

OCHOBAaHUE, COJIb

2.2

OIpEeAEIATh NPUHAJIEKHOCTD BELECTB K ONPEAEIEHHOMY KJIacCy COSIUHEHUM 110

dhopmynam

2.3

KJ'IaCCI/I(l)I/IHI/IpOBaTI) HCOPraHN4YCCKUEC BECIICCTBA

2.4

XapakTepu3oBaTth  (ONMHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
pPa3IM4YHBIX KJIACCOB, IIOATBEP)KIAasi OIMCAaHUE I[PUMEPAMHM  MOJEKYJIIPHBIX

YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN

2.5

IIPpOrHO3UPOBAThb CBOMCTBa BCIICCTB B 3aBHCHUMOCTH OT HX Ka4CCTBCHHOI'O
COCTaBa, BO3MOXHOCTHU IIPOTCKAHHUA XHUMHYCCKHX HpeBpaH_ICHI/II‘/'I B Pa3IMYHBIX

YCIIOBUSX

2.6

ClIeZIOBaTh MpaBWJIAM IMOJb30BAaHHUS XMMHUYECKOH IOCYA0H U JIabopaTOpHBIM
000pyIOBaHUEM, a TAKXKe MPaBUJIaM OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH 110 BBIMOJIHEHUIO J1a0OpaTOPHBIX XUMHYECKHUX OIBITOB TI0
MOJIYYEHUI0O U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KHUCIOPOAA),
MPUTOTOBIICHUIO PACTBOPOB C OINPEIEIEHHOW MacCOBOW JIOJIEH pacTBOPEHHOTO
BEUICCTBA, IUIAaHUPOBATh W  MPOBOAWUTHL XHMHUUYCCKHUE OKCICPUMCHTBI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TOMOIIbIO HWHAWKATOPOB

(makmyc, GpeHondranenH, METHIOPAHK U JPYyTHe)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peakun

IIo teme: «llepmommnueckuit 3akoH u llepuogmyeckas cucreMa XUMHUYECKUX
anementoB JI. W. MenneneeBa. CrpoeHue aromoB. XHMHUYECKas CBS3b.

OKUCIIUTEITEHO-BOCCTAHOBHTEIHHEIC PEaKmmn»

3.1

PacKpbIBaTh CMbIC] OCHOBHBIX XUMHUYECKUX MOHATHH: SAPO aToma, 3JIEKTPOHHBIH
CJION aToMa, aTOMHasi OpOuTaib, paJluyCc aToMa, XUMHUYECKasl CBSI3b, MOJIApHAs U
HENoJIsIpHasl KOBAJIEHTHAs CBA3b, 3JIEKTPOOTPULIATEIBHOCTh, HOHHAS CBS3b, HOH,

KaTHuOH, aHHMOH, CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(I)I/II_[I/IPOBaTB XUMHUYCCKUEC DJICMCHTHI

3.3

OIMCHIBATh M XapaKTepu3oBaTh TaOnuuHyto ¢Gopmy Ileproguueckoil cucTeMsbl
XUMHUYECKUX AJIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas nmoArpymnna (Arpymnmna)» u

«ro0ouHas noarpymnmna (brpynma)y, «Manbie» 1 «00JbIINEe) TePHO/IbI

3.4

pacKpbIBaTh CMBICII ITeproguueckoro 3akoHa  JI.M. Menpeneesa:
JEMOHCTPUPOBaTh  IIOHMMAHHME  IEPUOAUYECKOM  3aBUCHUMOCTH  CBOMCTB

XUMHNYCCKHUX 3JICMCHTOB OT UX ITOJOXCHUSA B HepI/IOI[I/I‘ICCKOf/'I CHUCTEMC




COOTHOCUTh OOO3HAauUEHHUs, KOTOpble HMeloTcs B Tadmmime «llepuomuueckas

cucteMa xumuueckux oajemeHtoB J[.MI. MeHneneeBay ¢ YHCIIOBBIMU

3 XapaKTEepUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB MU 3apsf
A1pa, 001Iee YUCIIO0 IIEKTPOHOB U paclpeieeHNe UX 110 3JIEKTPOHHBIM CIIOSIM)
3.6 OTIPEJIeNIATh CTENICHb OKUCIICHHS DJIEMEHTOB B OMHAPHBIX COSANHEHUSAX
37 OIIpENeNIATh BUJl XUMMUYECKON CBSI3U (KOBAJICHTHAs U MOHHAs) B HEOPraHUUYECKUX
' COEMHEHUX
9 KJIACC
Kona .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NPOBePsIEMOro .
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabTara
1 Ilo Teme: «BemecTBo 1 XuMU4eCKasi peaxkLys»
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSITHH: pacTBOpP, 3JIEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT TUCCOLMAIMS, PEaKIM MOHHOTO OOMEHa,
KaTaJln3aTrop, XMMHUYECKOE paBHOBecHE, oOpaTHMble M HeOOpaTUMBbIE peaKkiuy,
11 OKHUCJIUTEIbHOBOCCTAHOBUTENbHBIE ~ PEAKIUH, OKHUCIUTENb, BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJIEHUE, AIJIOTPONHs, aM(pOTEpPHOCTb, XUMHUYECKasl CBS3b
(xoBaJIeHTHasi, MOHHAs, METaJNIM4ecKas), KpHUCTalInyecKasi pelérka, CILUIaBhl,
CKOPOCTh XUMHUYECKOHN PEaKIINH
12 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX IMOHATUH WU NPUMEHATH
' 9TH MTOHATHS NIPU ONUCAHUU BEILIECTB U UX NPEBPALICHUN
13 COCTaBJISITh YPAaBHEHHUS DJIEKTPOJIUTHUECKON TUCCOLMAIMU KHUCIIOT, LIEIoYed U
' COJIEH, TIOJTHBIE M COKPAIIEHHBIC YPaBHEHUS PEaKIii HOHHOTO oOMeHa
14 pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxiuii
' MTOCPEACTBOM COCTaBJICHHUS 3JIEKTPOHHOTO OaiaHca 3TUX peakiuil
15 IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMHUUYECKOM PEAKIIUU
2 ITo Temam: «HemeTasmibl ¥ UX COEAMHEHUSD U «MeETaslibl U UX COETUHEHUSD
XapaKTepu30BaTh (ONMUCKHIBATh) 00IIME U clienu(UYecKne XMMHUECKUe CBOICTBA
2.1 MPOCTBIX U CJOXHBIX  BELIECTB, IMOJATBEPXAas ONHCAHHWE MPUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUECKUX PEaKIIHi
29 COCTaBJITh ~ YPABHEHUS  PEAKUMH,  IOATBEPKAAOIIUX  CYIIECTBOBAHHUE

TCHETHUYECKOM CBSI3U MCKIY BEIIECCTBAMU pa3JIMYHBIX KJIaCCOB




2.3

IIPOrHO3UPOBATH CBOMCTBA BCIIESCTB B 3aBUCHMOCTH OT HX CTpOCHUA,

BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKHUX HpCBpaH_[CHI/Iﬁ B Pa3JIMYHbIX YCIOBUAX

2.4

Clie/IoBaTh IpaBWJIAM I[OJb30BaHHUS XHMHUYECKOH IMOCYA0H U J1abopaToOpHBIM
00OpyIOBaHUEM, a TAKKE TMPaBUIIaM OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
HUHCTPYKIMSMH TI0 BBINOJHEHHIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO

MIOJTYYEHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (aAMMHUAKa M YTIIEKHCIOTO Ta3a)

2.5

MPOBOJUTh PEAKIMHU, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PpPa3IMYHBIX
BEIIECTB: PACIIO3HABATh ONBITHBIM MYTEM XJIOpUI-, OpOMHI, MOAU[, KapOoHAT,
docdar, cwmkar, cyiabdaT, THAPOKCHIUOHBI, KATHOHBI aMMOHHS, HOHBI
HM3YYECHHBIX METAJUIOB, IPUCYTCTBYIOIME B BOJIHBIX PAaCTBOPAX HEOPraHUYECKUX

BCIIICCTB

[To Teme: «XuMUS 1 OKpyXk aromiasi Cpeaar

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XxuMH4YecKkux nousatuil: [IJIK BemecTBa; koppo3us

MCTaJIIIOB

3.2

MPUMEHATh OCHOBHBIE OIEPAllMM MBICIUTEIBHON NESITEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, 0000IIeHrne, CHCTEeMAaTH3allUI0, BBIABICHHE IPUYHMHHO-
CJIIE€JICTBEHHBIX CBA3EH — JIJISl U3YUYECHUS CBOMCTB BEIIECTB U XUMHYECKUX PEAKIUN;
€CTeCTBEHHOHAy4YHbIe = METOJAbl TO3HAaHUA — HAOMIOJCHHE, H3MEpeHHe,

MOJIETTUPOBAHUE, IKCIIEPUMEHT (peaibHbIA U MBICIICHHBIH )




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COePKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKHUEC IIOHATHUA

11

[Ipenmer xumuu. Ponb XuMHHM B KM3HHM 4YEJIOBEKA. XHMMHUS B CHCTEME HayK. Tema u

BelecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTﬂoe COCTOsIHHEC B€IICCTB

1.2

[TonsTHE 0 METOMAX TTO3HAHUS B XUMHHU. YHcThie BemecTBa U cMecH. CriocoObl pasieneHus

cMecel

13

ATOMBEI U MOJICKYJIBI. Xumuaeckrue »iaeMeHThl. CHMBOJBI XHMHYECKHX DJIEMEHTOB.

[IpocThie 1 croKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE

14

XuMuueckas (bOpMy.]'Ia. BanenTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coCTaBa BCIICCTB. OtHocurtenbHas aroMHast Macca. OTHOCUTEIIbHAS MOJICKYJIApHas Macca.

MaccoBas J0JIs1 XMMHYECKOTr'0 3JIeMEHTa B COSIMHECHUH

15

KommmuectBo BemecrBa. Mosib. Mousipaass macca. B3auMOCBsI3b KOJIMYECTBa, MAcChl U

YyuCia CTPYKTYPHBIX €IMHHUIL BemlecTBa. PacuéTel mo hopmynaM XUMHUYECKUX COSAMHEHUMA

1.6

dusznyeckrue M XUMUYECKHE SBJICHHSA. XHUMHUYCCKas pakuuga u e€ IIPpHU3HAKH. 3aKkoH
COXPAaHCHHUA MACChl BCIICCTB. XHMUYECKHE YpaBHCHHA. KHaCCI/I(I)I/IKaL[I/IH XUMHNYCCKHX

peakiuii (CoeAMHEHUS, Pa3JIOKEHUS, 3aMEeIIEHUsI, 0OMEHA)

1.7

XVUMHUYECKUH 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYAOH, C MpaBuiIaMHu pabOThl B
naboparopuu U npuémamu oOpalieHusi ¢ J1abopaTOpHBIM O0OpYIOBaHUEM, HU3YUEHHE U
onucaHue (U3NYECKUX CBOWCTB OOpPa3lOB HEOPraHMYECKUX BEILIECTB, HaOIIO/IEHUE
¢usnueckux (IUIaBlieHWE BOCKA, TasHUE JIbJ]a, paCTHpAaHUE caxapa B CTYIKe, KUIIEHHE U
KOHJIEHCAIlUs BOJbI) U XUMHUECKUX (FOpPEHUE CBEUH, MPOKAIMBAHUE METHOU MPOBOJIOKH,
B3aUMOJICCTBHE MeJIa C KHUCIOTOW) SIBIICHWW, HAONIOJACHHE W ONMHCAaHWE TPHU3HAKOB
IPOTEKAaHNUs XMMHMUYECKUX peakuui (pasjoKeHue caxapa, B3aUMOJACHCTBUE CEpPHOMU
KHUCIIOTBI C XJIopuaoMm Oapusi, pasznoxkenue ruapokcuna wmeau(ll) mpum HarpeBanuw,
B3anMoJieiicTBue skene3a ¢ pactBopoM conu Mmenu(ll), usydenue crnocoOGoB paziencHUs
cMeceil (c TNOMONIIbIO MarHurta, (QWIBTPOBAHWE, BBIMIAPUBAHUE, JUCTUILISALUA,
xpomarorpadus), NpoBeJeHHE OYUCTKH TOBApPEHHOW COJM, HAOIIOJAECHUWE M OIHMCAaHUE
pE3yJIbTaTOB IPOBENCHHUS OIbITa, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3/1aHNE

MoIeNIel MOJIEKYJT (IIIapOCTEP>KHEBHIX )

Bakueiiue npeacTaBuTENM HEOPraHUIECKUX BELIECTB




2.1

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucimopom — 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxaenune kuciopona B Npupojae, (U3NYECKUE W XHUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenue xuciaopoaa. CrnocoObl TONMYYEHHUS KHCIOpoJa B
nabopaTtopun W TnpombinieHHOCTH. KpyroBopor kwuciopoga B mnpupone. O30H —

QIIOTPOIHAS MOJU(PHUKAIMS KUCIOPOAA

2.2

TemoBoit 3¢ (deKkT XUMUYECKOM  peaklUuu, TEePMOXUMHUYECKHE YpaBHEHUS, JK30- U
SHIOTEPMHUUYECKHE peaklHu. TOIUIMBO: yrojib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHUJICHHE

IIapHUKOBOTO 3 eKTa, pa3pyLIeHHe 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u poctoe BemiecTBo. Haxoxknenue Bogoposa B mpupoje, Gu3ndeckue u

XUMHUYECKUE CBOMCTBA, TPUMEHEHHE, CIIOCOOBI MosTydeHus. KucinoTsl u comnu

2.4

Monsipablii 00bEM ra30B. Pacy€Tsl Mo XUMUYECKUM ypaBHEHUSIM

2.5

®usnyeckue CcBOWCTBA BOJbl. Boaa kak pactBopurens. PactBopsl. HacelieHHBIE H
HEHACBIILICHHBIE pAaCTBOPHI. PacTBOPUMOCTH BELIECTB B BojE. MaccoBas J10Ji1 BEUIECTBA B
pacTtBope. XUMHUYECKUE CBOMCTBa BOJbl. OcHOBaHus. Poyib pacTBOpOB B MpUpoie U B
JKU3HM 4yesoBeka. KpyroBopoT BojbI B MpUpoOjIe. 3arpsi3HEHHE MPUPOIHBIX Boj. OXpaHa U

OYHUCTKA IPUPOAHBIX BOI

2.6

Knaccudukanus nHeopranuueckux coeauHeHuit. Oxcunbl. Knaccupukanus oOkcHuaIoB:
coneoOpa3ywmue (OCHOBHbIE, KHUCIOTHBIE, aM(OTepHbIE) H HecoJaeo0pas3yrolue.
Homenkiarypa okcuoB. ®Pu3MyecKMe M XMMHYECKHE CBOWCTBAa OKcuuoB. [lomydenue

OKCHI0B

2.7

OcnoBanus. Knaccudukamus oOCHOBaHWH: IMIENOYM UM HEPACTBOPUMBIE OCHOBAHHUSI.
Howmenkiarypa ocHoBanuii. ®u3nyueckue U XMMUYECKHE CBOWCTBA OCHOBaHUM. [lomyuenne

OCHOBaHHUN

2.8

Kucnotsl. KJ'IaCCI/I(I)I/IKaI_[I/ISI KHUCJIOT. HOMCHKJ'IaTypa KHACIOT. PU3NUYecKue U XUMUYECKHUE

cBoiicTBa KucioT. Psa aktuBHocTH MetaiioB H.H. bekerosa. [Tonyuenue kucnor

2.9

Comu. Homenknarypa comnei. duszndeckne M XMMHUYECKUEe cBoOicTBa cousieil. [lomydyenue

coyei

2.10

I'enernueckas cBA3b MCKAY KJIaCCaMH HCOPTraHNYCCKUX COeIMHEHMI

2.11

XVUMUYECKUN DKCTIEPUMEHT: KA4eCTBEHHOE OINpEE/ICHHe COJEep)KaHUs KUCIOpoJa B
BO3/yXe, TNOJY4YeHHE, COOMpaHHe, pPACNO3HABaHWE W W3yYCHHWE CBOWCTB KHCJIOPOAA,
HaOIO/IeHUE B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJIOM M YCIOBUS BO3HUKHOBEHHS H
MPEeKpaIeHus: TopeHus (TmoXxapa), 03HaKOMJICHHE ¢ 00pa3liaMid OKCHJIOB M OITMCAaHUE WX
CBOWCTB, TONy4YeHHE, COOMpaHHME, paclo3HaBaHHE U W3YYCHHE CBOWCTB BOJOPOAA
(ropenwue), B3aummojercTBre Bogopoaa ¢ okcumom menu(Il) (Bo3MOkHO HCHOIB30BaHWE

BHJIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJIb, MCCIIeIOBaHKE




O0COOCHHOCTEI pacTBOPEHHUs BEUIECTB C pPa3IMYHOM pPacTBOPUMOCTHIO, MPHUTOTOBIICHUE
PacTBOPOB C ONPENEIEHHON MacCOBOW J0JEH paCTBOPEHHOTO BEIIECTBA, B3AUMOACHCTBUE
BOJIbI C ME€TaJUIaMU (HaTpUEM U KaJbIeM) (BO3MOXKHO UCIOJIB30BaHUE BUICOMATEPUAJIOB),
OIpE/ICNICHUE PACTBOPOB KHMCIOT M ILIEJIOYEH C MOMOUIbI0 MHJUKATOPOB, HUCCIEI0BAaHUE
00pa3l0B HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIaccoB, HAOIIOJEHUE H3MEHEHHS
OKpacKd HWHAMKATOPOB B pAcTBOpaxX KHUCIOT W WIEJNOYEH, W3y4eHUE B3aUMOJCHCTBUSA
okcupa Memu(Il) ¢ pactBopoM cepHOM KHCIOTBHI, KHCIOT C METallJIaMH, peakIuil
HEUTpaau3anuy, MOJIyueHHe HEepacTBOPUMBIX OCHOBAHHIl, BBHITECHEHHE OJHOrO MeTalljia
JPYTUM M3 PAcTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1au 1no Teme «Baxuewime

KJIaCCbl HCOPraHNMYCCKUX COCI[I/IHGHI/Iﬁ))

[Iepnoanueckuii 3akoH u [leproauyeckas cucreMa XUuMHUYECKUX di1eMeHToB 1. 1.
MenneneeBa. CTpoeHrne aTOMOB. XUMHUUYECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC

peaknuu

3.1

HepBI)IG IIOIIBITKH KJIaCCI/I(bI/IKaIII/II/I XUMHYECKHX 3JIeMEHTOB. [loHsITHE O rpymmnax CXOoJHbIX
JJICMCHTOB (H_IGJ'IOIIHBIC U IMCJI0OYHO3CEMCIIbHBIC MCTAJJIbl, I'aJIOTCHbI, HWHCPTHLIC ra31>1).

DNeMEHTHI, KOTOpPbIE 00pa3yIoT aM(pOTEPHbIE OKCHUJIBI U THIPOKCUIbI

3.2

[lepuonuueckuit 3akoH. Ilepuoguueckass cucremMa XuUMHUYeCKUX odsemeHToB J[.U.
MengeneeBa. Kopotkonepuoanas u anuHHoneproHas ¢opmsel [leprognueckoil cucTeMbl
xumuueckux aneMeHToB JI.VM. MenneneeBa. Ilepuoasl u rpynmel. OuU3nyueckuii CMBICI

MMOpAAKOBOI'O HOMEpA, HOMEPOB INEpHUOaa U I'PYIIIbI 3JICMCHTA

3.3

Crpoenue atomoB. CocTtaB aTOMHBIX sfep. M30Tonbl. nekTpoHbl. CTpOEHUE IEKTPOHHBIX
00os0uek atroMoB TepBBIX 20 XUMHUYECKUX 3JeMeHTOB [lepmomnueckoit cucremsr J[.U.
MenpneneeBa. XapakTEPUCTUKAa XUMHUYECKOTO DJJIEMEHTA IO €ro IIOJOXEHUIO B

ITepuonnueckont cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUS PaJinyca aTOMOB XUMHUYECKUX IJIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKHUX CBOICTB IO IpymIaM U nepuojam. 3HadeHue [lepuoanueckoro 3akoHa u
[lepnonueckol CHCTEMBI XMMUYECKUX 3JIEMEHTOB JUIsSl pa3BUTHS HAyKU U npakTtuku. [[.H.

MenpeneeB — y4EHbINA U TPAKIAHUH

3.5

XumMuueckas CBA3b. KoBanenrnas (HOHﬂpHaH n HCHOJ'UIpHaSI) CBA3b.

SJ'ICKTpOOTpI/II_IaTCHBHOCTB XUMHYECKHUX 3JIEMEHTOB. IOHHAs CBA3b

3.6

Crenenp okucieHus. OKHCINTEILHOBOCCTAHOBUTEIIHLHBIE p€aKkunu. Hpoueccm OKHUCJICHHUA

1 BOCCTaHOBJICHUS. OKMCIUTSIIN M BOCCTAHOBUTECIIN

3.7

XUMHYECKUN DKCIIEPUMEHT: H3YYCHHE OOpa3IoB BEIISCTB METAUIOB M HEMETAILIOB,
B3aUMOJICCTBUE THJIPOKCHIA ITMHKA C PAcTBOpPAMH KHUCIOT M IIEJI0Yel, IMPOBEICHUE

OIIBITOB, WJUIIOCTPUPYIOIIHUX HOPUMCPBI  OKHUCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKqu”I




(ropenwue, peakiuy pazIoKeHUs, COSTMHECHNS)

9 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

BCH_IGCTBO U XUMHUYECCKas pCaKus. HOBTOpeHI/IC

11

Ilepuonuueckuii 3akoH. Ilepuonuueckas cucteMa XuUMHUYecKuX diaemeHToB JI.M.
MengeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB XMMMUYECKUX
3JIEMEHTOB TIEPBBIX TPEX MEPUOOB, KAIHs, KaJIbIIUI U UX COCAMHEHUN B COOTBETCTBUU C

ITOJIOKCHUEM 3JICMCHTOB B HCpHOI[H‘lCCKOfI CUCTCMC U CTPOCHHUEM HX aTOMOB

1.2

CrpoeHue BellecTBa: BHABl XUMHYECKOM CBSI3U. THUIBI KPHUCTALUIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTANIMYECKON PEIIETKU U BUJA XUMUYECKOU
cBsi3u. Knaccugukanuss m HOMEHKIATypa HEOPraHMYECKHX BEHIECTB (MEXIyHApoaHas U
TpUBMaAJbHAsA). XMMHUYECKHE CBOICTBAa BELIECTB, OTHOCSIIUXCA K Pa3IMYHBIM Kiaccam

HCOPIraHUYCCKUX COGI[I/IHGHI/II‘/‘I, TCHCTHUYCCKAA CBA3b HCOPraHMYCCKUX BCIICCTB

13

Knaccugukanus XMMHUYECKHX peakUuil 0 pa3IuyHbIM IpU3HAKaM (II0 YHUCIY U COCTaBY
YUaCTBYIOIIMX B PEAKIUH BELIECTB, MO TEMJIOBOMY 3P (EKTy, 0 U3MEHEHUIO CTereHel
OKHMCIICHUSI XMMUYECKHX JIEMEHTOB, [0 00PaTUMOCTH, 10 YYaCTHIO KaTaau3aTopa). DK30-
U DHJOTEPMHUYECKHE DEaKIMH, TepMOXHMMHUYEeCKue ypaBHeHUs. lloHaTne o ckopoctu

XUMHYECKON PEaKInn

14

[TousTue 06 O6paTI/IMBIX n HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsaTHE O TOMOTE€HHBIX
N TCTCPOTCHHBIX PCAKIIUAX. ITousTHIE O XMMHYSCKOM PaBHOBCCHHU. qDaKTopm, BIIMAOIIMUEC HA

CKOPOCTHb XUMHYECKOMN pCaKkinn U MOJIOKCHUC XUMHUYICCKOTO PAaBHOBECH A

15

OKHUCIUTENIHHO-BOCCTAHOBUTENLHEIE pcakuunu, SHCKTpOHHI:IfI 0ajaHC OKHCIIMTEIBLHO-
BOCCTaHOBUTEIBHOMN peakunu. CocrabiieHue YpaBHEHUI OKHUCJIUTEITBHO-

BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCITOJIB30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca

1.6

Teopust NEKTPOTUTUYECKON TUCCOUMAIUU. DJIEKTPOJIUTHI M HEAIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHn3M AMCCOLMALMKM BEUIECTB C Pa3jIUYHbIMU BUAAMHU XMUMHYECKOU CBS3H.
Crenensr aucconuanuu. CuibHBIE W Cla0ble AIEKTPOJUTHI. Peakinmu MOHHOTO OOMEHa.
YcnoBus TpOTEKaHUsT peakluid HOHHOTO OOMEHa, MONHBIE U COKpAlI¢HHBbIE HOHHBIC
ypaBHeHUs peaknuid. CBOMCTBA KUCIOT, OCHOBAHHWM M COJIEH B CBETE MPEICTABICHHIN 00
ANEKTPOJIUTUYECKON Jucconuanuu. KauecTBeHHble peakuuu Ha UWOHBL [loHsiTHE O

TUAPOIU3E COJIEN

1.7

XVUMUYECKUN DSKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK




HEOPTraHWYECKHX BEIIECTB — METANIOB M HeMeTauioB (Tpadura W anmMasa), CIOKHBIX
BEIIECTB (XJIOpPHJIa HATPUS); UCCIICOBAHUE 3aBUCMOCTH CKOPOCTH XUMHUYECKOU PEaKIuu
OT BO3JICHCTBHSI Pa3IMYHBIX (AKTOPOB; HCCICIOBAHUE SJICKTPOIPOBOIHOCTH PACTBOPOB
BEIIIECTB, MpoIecca AUCCOLMALUN KUCIOT, IIEI0Ue U cojieil (BO3MOXKHO HCIIOJIB30BaHHE
BUICOMATEPHAJIOB); TIPOBEICHHE OIBITOB, HIUIFOCTPUPYIOMIMX MPU3HAKA TPOTCKAHUS
peakiuii mMoHHOTO OOMeHa (0Opa3oBaHME Ocajllka, BBIICICHUE Ta3a, 0Opa3oBaHUE BOJBI);
OMBITOB, WJUIIOCTPUPYIOUIMX TPUMEPBI  OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX — PEaKIU
(ropeHHe, peakiy Pa3IoKEHHsI, COCAMHEHHS ); PACIIO3HABAHNE HEOPTAaHUYECKUX BEILECTB

C IOMOIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha WOHBI; PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmetanisl 1 uX cOeqUHECHUS

2.1

OOmiass xapakTepucTuka rajaoreHoB. (OcCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
creneHu okuciaeHus. CtpoeHue u (GU3NYECKUE CBOICTBA MPOCTHIX BEILECTB — I'aJIOTCHOB.
XUMHYECKHE CBOMCTBA Ha MPUMEPE XJIopa (B3aUMOJIEHCTBUE C METalllaMu, HEMETallIlaMH,
menoyamu). Xsopoogopod. CoisHas KUCIIOTa, XUMHMYECKHE CBOMCTBA, IOJIyuYeHHE,
nnpuMeHeHue. JlelcTBue Xjopa M XJIOPOBOAOPOJA HA OPraHM3M denoBeka. Bakuenmme

XJIOpUAbI U UX HAXOXIACHUC B IIPUPOILC

2.2

OO6mass xapaktepuctuka 3JeMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTpPOEHUS aTOMOB,
XapakTepHbIe cTeneHu okuciaeHus. CTpoeHne u Gu3NIecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJIa M CEpbl. AJUIOTPONHBIE MOAM(PHUKAIUU KHCIOPOAa M Cepbl. XUMUYECKHE
cBoiicTBa cepbl. CepoBOAOPO, CTpOoeHUE, (PU3NIYECKHUE U XUMHUECKUE CcBOMCTBA. OKCHUIIBI
Cepbl KaK TMpeACTaBUTENH KHUCIOTHBIX oOkcugaoB. CepHas kucnora, Qusuveckue u
XUMUYECKHE CBOWCTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KUCIOT U Clenu(pUIecKue).
XVUMUYECKUE PeaKilny, JEKaIlle B OCHOBE MPOMBIIUIEHHOTO coco0a MOMy4eHUs CepHOU
kucyoThl. [Ipumenenne. Conu CEpHON KHUCIIOTHI, KAUECTBEHHAsI PEAKIIUs Ha CyJIb(aT-uoH.
HaxoxneHnue cepbl U €€ COEAMHEHUN B IPUPOJIE. XUMUYECKOE 3arpA3HEHUE OKPYKAKOLIEH
Cpenbl COCTUHEHUSMH Cephbl (KUCIOTHBIC MOXKIH, 3arps3HEHHE BO3AyXa M BOIOEMOB),

CIOCOOBI €ro MpeI0TBpaIICHUs

2.3

OO6mass xapakTepucTtuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTENEHH OKHUCIEHHs. A30T, pacnpocTpaHeHHe B NpHUpoje, (pusnueckue u
XumMuueckue cpoiictBa. KpyroBopor azora B mpupone. AMMHUAK, €ro (Qu3Mdyeckue u
XMMHUYECKHE CBOWMCTBA, MOJyyeHHe M mnpuMmeHeHne. Comu aMMOHHA, MX (PU3HUECKUE U
XUMHNYECKHUEC CBOﬁCTBa, MMPUMCHCHUC. KauecTBeHHas pP€aKknusg Ha HOHBI aMMOHUA. A3zoTHas
KHCIIOTa, €€ rnoylyueHue, pusnyecknue 1 XuMU4ecKre CBOicTBa (00IIMe Kak MpeacTaBuTeNs
Kacca KHCIOT W crenuduyeckue). lcrmonp3oBaHWe HUTPATOB W COJICH aMMOHUS B

KaueCcTBe MHUHEPAIBHBIX YyH0OpeHHid. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIICH Cpebl




COCTMHCHUSIMHU a30Ta (KUCIIOTHBIE TOXKIH, 3arPS3HEHUE BO3/yXa, ITOYBHI K BOJJOEMOB)

2.4

®docdop, ammorponubie Mmonudukanuu Gocdopa, uznueckre ¥ XUMHUUYECKUE CBOWCTBA.
Oxcun dochopa(V) u dochopras kucinora, (u3MUeckne W XHUMHUYECKHUE CBOWCTBA,

nonyuenue. Mcnonb3oBanue ¢pocdaToB B KaUeCTBE MUHEPATBHBIX yI00peHU

2.5

OOmas xapakTepuctuka 3jeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHble  CTEMEHM  OKHUCJICHUA.  YTJIEepol,  aUIOTPONHBIE  MOJIUDUKAINH,
pacmpocTpaHeHue B Mpupojae, (GU3NYECKUE U XUMHUYECKUE CBOMCTBa. AcopOIus.
KpyroBopot yrnepoga B mpupone. Okcuibl yriepoaa, ux (uU3NYECKUe U XUMHUYECKUE
CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI, MOJYYEHHUE U NMPUMEHEHHE. DKOJOTUYECKUE
npo0iieMbl, cBsA3aHHBbIE ¢ OKcuaoM yriaepona(lV); rumoreza rino0aabHOrO MOTETIICHUS
KIIUMaTa; MapHUKOBBIM 3¢ dekT. YrompHas kuciota u e€ coilu, uxX (U3HYECKHE U
XUMHUYECKHE CBOWCTBA, MOJIyueHUE U npuMeHeHune. KaduecTBeHHas peakius Ha KapOOHAT-
noHsl. Mcronp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIUICHHOCTH U CEIIbCKOM

XO03AHCTBE

2.6

[lepBoHavanbHble TOHATHA OO0 OPraHUYECKHX BEIIECTBAX KaK O COSAMHEHMSX YTiaepoiaa
(MeraH, 3TaH, ATWJIEH, alleTWIEH, 3TaHOJ, INIMLEPHH, YKCycHas KucioTa). X cocrtaB u
xummuueckoe ctpoeHue. [loHaTne o OMONOrMYECKHM Ba)KHBIX BEIECTBAX: JKHUpax, Oenkax,
VIJIeBOJAaX — M MX POJIM B KM3HHU 4YelloBeKka. MarepuaabHOE €IMHCTBO OPraHMYECKHX U

HEOPraHUYECKUX COCTUHEHUM

2.7

Kpemuuii, ero ¢usnueckue U XHMMHUYECKHE CBOMCTBA, IOJIy4YEHHE W MPUMEHEHHE.
Coenunenus kpemHust B mnpupoje. OOmue mpexacraBieHuss o0 oxkcuae kpemHusi(IV) u
KpeMHueBOM  kucinore. CulMKaThl, HUX HUCHOJIb30BaHHWE B  OBITY, MEAMIIMHE,
IIPOMBIIIIEHHOCTH. BakHeWInne CTpOMTENbHBIE MaTepHalbl: KEPAMUKA, CTEKJIO, LIEMEHT,
0eToH, xene300eToH. [IpobieMbl 0e301acHOTO UCITOJIB30BAHUS CTPOUTENBHBIX MAaTEPHUAJIOB

B IIOBCEJHEBHOMN YKU3HHU

2.8

XVUMUYECKUN DSKCIEPUMEHT: H3yuyeHue OOpas3l[0OB HEOPraHMYEeCKHX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTBI; IMPOBEACHNEC KAaYCCTBCHHBIX peaKuMﬁ Ha XJIOPpUI-HOHBI U Ha6J'IIO}IeHI/Ie
MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaKarole (U3NYecKue U XUMHUECKHUE CBOMCTBA
TQJIOTEHOB ¥ WX COCIWHEHHWA (BO3MOXKHO HCIIOJb30BaHUE BHUACOMATEPHAIIOB);
03HAKOMJICHHE C 00pa3IamMu XJIOPHA0B (TaJOreHUI0B); 0O3HAKOMIIEHHE C 00pa3IiaMu cephl U
e coeAMHEHUSIMHU (BO3MOKHO HCIIOJIb30BaHUE BHEOMATEPHAIIOB); HAOIIOAEHHE MTpoLecca
oOyrauBaHuUsl caxapa TOJ JEeHCTBHEM KOHIICHTPHPOBAHHOW CEPHOM KHUCIIOTHI; M3y4eHUE
XUMHUYECKUX CBOWCTB pa30aBIEHHON CEpHOW KHCIOTBI, IPOBEACHHE KAaYeCTBEHHOMN
peakiuu Ha cyinbpaT-HOH W HaONIOJeHHWE TpH3HaKa e€ MPOTEKaHUs; O3HAKOMJICHHE C

¢u3nueckuMu cBOiicTBaMU a30Ta, ¢pochopa U UX COeNUHEHHN (BO3ZMOXKHO HCIIOIB30BAHUE




BHUJICOMATEPHAIOB), oOpa3lamMu a30THBIX M (GOChHOPHBIX yIOOPCHHI; TOJIyYCHHE,
coOupaHme, pacro3HaBaHWE M W3YYCHHE CBOWCTB aMMHUaKa; MPOBEACHHE KAYCCTBEHHBIX
peakiuuii Ha HMOH aMMOHHMS U (ochaT-MOH M H3yYEHUE MPHU3HAKOB HX MPOTEKAHUS,
B3aUMOJICCTBHE KOHLEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MeAbl0  (BO3MOXHO
UCIOJIb30BAaHUE BHIEOMATEPUANIOB); M3y4YEHHE MOJENCH KpPUCTAUIMYECKUX pPEETOK
anMasa, rpaduta, QyuiepeHa; 03HAKOMIICHHE C IMPOIECCOM aacopOluy pacTBOPEHHBIX
BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPONCTBOM IMPOTUBOIa3a; MOJy4eHHE, COOMpaHHeE,
pacro3HaBaHME€ W U3YyYEHHUE CBOMCTB YIJIEKUCIOrO Tras3a; MpPOBEACHHE KauyeCTBEHHBIX
peakiuii Ha KapOOHAT- W CHJIWKAT-UOHBI W W3YYCHHE TIPU3HAKOB HUX TMPOTCKAHUS;
O3HAKOMJICHHE  C  MPOAYKIUEH  CHUIUKATHOM  MPOMBIINIJICHHOCTH;  peIICHUe

OKCIICPUMCHTAJIBHLBIX 3a1a4 110 TEMC «Baxxnelniye HeMeTaIbl U UX COSAUHECHUSY

MeTanibsl U X COCOTUHCHUS

31

OO0mass XxapakTepuCTHKa XHUMHUYECKHX OJEMEHTOB — METAJJIOB Ha OCHOBaHUHM UX
nonoxkenuss B Ilepuomuueckoit cucreme xumudeckux snemeHToB J[.M. MenneneeBa u
cTpoeHusi aToMoB. CTpoeHME METauIOB. Merainyeckass CBs3b M METaUIMYecKas

KpUCTAIIMYECKast peéTka. DNEeKTPOXUMUYECKUH sl HAIIPSHKEHUI METaIOB

3.2

du3nyecKkue ¥ XUMUIECKHE CBOKWCTBA MeTaJIoB. OOIIHE CIIOCOOBI MOYYCHHSI METAILIOB.
[TonsiTHE O KOPPO3UM METAIIOB, OCHOBHBIE CIOCOOBI 3aIIMTHI UX OT KOppo3uu. CriaBbl

(cranb, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH

3.3

[lenounsle MeTayIbl: NoJIOKeHHE B llepnoanueckoil cucreMe XMMHMUYECKHX JJIEMEHTOB
.. MengeneeBa; CTpOGHHE HMX aTOMOB; HaxoOXXJIeHHEe B mnpupoae. dusnueckue u
XMMHUYECKHE CBOICTBa (Ha mpumepe HaTpus M Kanus). OKCHIBI U THAPOKCUIBI HATPUS U

Kajiaus. HpI/IMeHeHI/Ie ICJIOYHBIX METAJIJIOB U UX COG]II/IHCHI/Iﬁ

3.4

IIlenoyHoO3eMeENBHBIE METAIUIBI MATHUM U KaJbLWW: TTOJI0)KeHUE B [lepuonnueckon cucreme
xuMH4eckux 3meMeHToB .M. MenaeneeBa; cTpoeHrne UX aTOMOB; HAaXO0XKJICHUE B IPUPOJIE.
dusnyeckue ¥ XMMHYECKHE CBOMCTBA MarHmsg M Kanbliugd. BaskHelmue coeIuHEHUS

KanbIusl (OKCUI, THAPOKCH, COMH). JKECTKOCTH BOBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

AmomuHuii: mnonokeHue B [lepuonndeckoilt cucreme xumuyeckux anemeHtoB JI.U.
MeneneeBa; CTpOCHHME aTOMa; HaxOXKIE€HHE B Ipupoje. Pu3HUecKue U XUMUYECKUE

CBOICTBA aOMUHUS. AM(OTEPHBIE CBOMCTBA OKCH/IA ¥ TUAPOKCHIA ATFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepuonnueckod cucteMe Xumuyeckux oanementos JI.U.
MenzeneeBa; CTpOCHHE aToOMa; HaxoXieHwe B mpuponae. Dusmueckne U XUMUYECKUE
cBorcTBa kene3a. Oxcuawl, ruapokcunbl u comm xenesa(ll) u sxkenesa(Ill), mx cocras,

CBOICTBA U MOJIyYEHHUE

3.7

XUMHUECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C oOpas3laMM METauIOB M CIUIABOB, HUX




(U3MYECKUMH CBOMCTBAMH, H3yYE€HHUE PE3YJIbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHIA KaJbIUs H
HaTpHUsl C BOAOW (BO3MOYKHO HCIIOJIb30BAaHWE BHICOMATEPHAIIOB); HMCCIEIOBAaHUE CBOMCTB
JKECTKOM BOJIbI; IpOIlEcCCa TOPEHHsS *kKejle3a B KUCIOopoae (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEPHAJIOB); NPU3HAKOB IMPOTCKAHUS KAUYeCTBEHHBIX PEaKIMii Ha WOHBI (MarHws,
KaJIbLIM, aTroMuHus, 1uHKa, sxene3a(ll) u sxeneza(Ill), meau(1l); HaGmoaeHNE U ONUCaHUE
MIPOIIECCOB OKpAlllMBaHUsl TUIAMEHH HWOHAMHU HATpHUA, Kajdusg M KaJblus (BO3MOXHO
WCIIOJIb30BAaHNUE BHUEOMATEPUATIOB); HCCIeI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHMST W TUJPOKCHAA LMHKA; PpEUICHUE OSKCIEPUMEHTAIBHBIX 3aJad 10 TEMe

«Baxuelnme MeTaliIbl U UX COSTUHEHUI

XHUMHA U OKpYy’Karowias cpeaa

41

HoBeie matepuansl U TexHOJOTMHM. BemecrBa um marepuanbl B NOBCEIHEBHOW KU3HU
yeoBeka. XUMHUS M 370pOoBbe. be3omacHoe HCIOIb30BaHUE BEIIECTB U XUMHYECKUX

peakiuii B 6bITy. [lepBast moMOIs TPH XUMHUUYECKHX 0KOTaX W OTPABJICHHSIX

4.2

OCHOBBI DIKOJIOTHYECKOM I'PAaMOTHOCTU. XMMHUYECKOE 3arpsA3HEHHME OKPYXKaroUIeH Cpenbl
[NAK. Ponp XMMHUU B pemICHHH SKOJIOTMYECKHX IMpobOsem. I[IpupoaHbie HMCTOYHHUKH
yIJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), IPOAYKTHl UX MEepepabOTKH, UX POjb B

6I>ITy " IPOMBITIIINIICHHOCTU

43

XHUMHUYECKUMN SKCIICPUMCHT. U3YUCHUC o6pa3u0B MaTcepHraJioB (CTGKJ’IO, CIjiaBbl METAJIIIOB,

MOJIMMEPHbIE MaTepUAJIbI)




ITPOBEPAEMBIE HA OI'2 11O XUMHWHU TPEBOBAHUA K PE3YJIIBbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOT'O OBIIEI'O

OBPA30BAHUA

Kon
NPOBePSIEMOr0
TpeOOBaHUS

IIpoBepsiemblie TpeOOBaHMS K MPeAMETHBIM pe3yJjbTaTaM 0a30BOr0 YPOBHSI
OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MNPOrPaMMbl OCHOBHOI'O 00111€T0
oOpa3zoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O IIO3HABAEMOCTH SIBIIEHUM HPUPOJbI, NMOHMMaHUE OOBEKTHUBHOM 3HAYMMOCTH
OCHOB XHMHYECKOM HaykM Kak o00JacTd COBPEMEHHOIO €CTECTBO3HAHUS,
KOMIIOHEHTa OOLIel KyJabTypbl U NPAKTUYECKOM JEATENIbHOCTH YEJIOBEKAa B
YCIOBHUSAX COBPEMEHHOI'0 OOIECTBa; MOHMMAaHHE MecTa XHMHUHU Cpelu JpYyrux

CCTCCTBCHHBIX HAYK

1.2

0 Hay4HbIX MCTOAAaxX IIO3HAHWA, B TOM UYHUCJIC OKCICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCTOAAaX MCCICAOBAHMA BCIICCTB MW H3YUCHUA XHUMHUUCCKUX
peaKHHﬁ; YMCHHUC HCIIOJIb30BATh MOICINU JISA O0OBSCHEHHUS CTPpOCHUA aTOMOB U

MOJIEKYJT

13

0 cdepax mnpodeccCHOHANBHOM JEeATETbHOCTH, CBSA3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAHHBIMM Ha JOCTH)KEHHAX XUMHUYECKOU
HayKH, YTO IO3BOJIMT OOYYaIOIIMMCS paccMaTpUBaTh XUMHIO Kak cepy cBoei
Oyaymelt npodeccCHOHANbHOW NeATeNIbHOCTH U clenaThb OCO3HAHHBIM BBIOOP
XUMHH KakK MPOoQHUIBHOTO IpeaMeTa Mpu Mepexoie Ha YpOBEHb CPEIHEr0 OOIIEro

o0Opa3oBaHUs

Bnanenne cucremMold XHMMHYECKMX 3HAaHUM M YMCHHUE IIPUMCHATH CUCTEMY

XUMHUYCCKUX 3HaHPII>i, KOTOpPAas BKJIOYACT:

2.1

BOKHEUININE XUMHUYECKHUE TOHATHUS: XUMHUYECKUNW DJIEMEHT, aToM, MOJIeKYyJa,
BEILIECTBO, MPOCTOE U CIIOKHOE BEUIECTBO, OJHOPOJIHASA M HEOJHOPOJIHASI CMECH,
OTHOCHUTEIIbHBIE aTOMHAsI U MOJICKYJIIpHAsE MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsl Macca, MOJIIPHBIA 00bEM, OKCUJI, KICIIOTa, OCHOBAHUE, COJIb (CPEIHSIS),
XUMHUYECKass PEeaKiysi, PEaKIMu COCIWHEHHUS, PEaKIUHU Pa3JIOKCHHS, pPEaKIuu
3aMeIIeHs, peakiuu oO0MeHa, TerioBoil d(ddexT peakuuu, 5K30- U
SHJOTEPMUUYECKHUE PEAKIMH, PAaCTBOP, MACCOBas JOJS XMUMHYECKOTO 3JIEMEHTa B
COEIMHEHUH, MacCOBasi JI0JIsl U MIPOIICHTHAs! KOHILIEHTpAIlKs BEIIECTBA B pacTBOPE,
SIIPO aToMa, JJIGKTPOHHBIM CJIOW aTroma, aTOMHas OpOWTallb, pajguyc aroma,

BAJICHTHOCTD, CTCIICHb OKHCJICHUSA, XUMHUYCCKasA CBA3b, JICKTPOOTPULIATCIILHOCTD,




MOJISIPHASI ¥ HEMOJISIPHAsA KOBAJICHTHASI CBSI3b, MOHHASI CBSI3b, METAJUINYECKAs CBS3b,
KpUCTAJIIINYECKasl pelérka (aToMHasi, MOHHAs, METa/NInYecKasi, MOJIEKYJIsIpHast),
WOH, KAaTHOH, aHHUOH, OJJIEKTPOJUT U HEDJIEKTPOJIUT, SJIEKTPOJIUTHYECKAS
JUCCOLMAIMs, PEAKIUM HOHHOIO OOMEHA, OKHUCIUTEIbHO-BOCCTAHOBUTEJbHBIE
peakluy, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCIEHHE M BOCCTaHOBIICHHE,
AJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIC pEaKIHH,

CKOPOCTb XMMHYECKOH peakuu, katanusarop, IIJIK, koppo3us meTaiios, CIuIaBbl

2.2

OCHOBOIIOJIAararomurue 3aKOHbI XMMUHN: 3aKOH COXpPAaHCHUS MACCHhI, HCpI/IOIII/I‘IeCKI/Iﬁ

3akoH J[.W. MenpeneeBa, 3aKkOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo

2.3

TCOpHUHU XHUMHU: ATOMHO-MOJICKYJIAPpHAsA TCOpUA, TCOPHA BHGKTpOHHTquCKOﬁ

JIACCOLAAIIAN

Brnanenune ocHOBaMH XUMUYECKOW IPaMOTHOCTH, BKIIFOYAKOIIEH:

3.1

YMEHHE IPAaBWJIBHO HCIOJb30BAaTh M3yYEHHBIE BEILECTBA U MaTepuaybl (B TOM
quciae MHUHEpaJbHblEe yJOOPEHUs, METaUIbl U CIUIaBbI, MPOJIYKTHI NepepadOTKU
MPUPOJHBIX HCTOYHUKOB YIJIIEBOJOPOAOB (YIJisi, MPHPOTHOrO Tasza, He(TH) B
OBbITY, CEJIBCKOM XO3SICTBE, HAa MPOU3BOJCTBE U IMOHMMAHUE 3HAYECHUS KHUPOB,
0€NKOB, YIJIEBOJIOB ISl OPraHW3Ma 4YelIOBEKa; YMEHUE NPOrHO3UPOBAThH BIHMSIHUE

BCIICCTB U XHUMHYCCKUX IPOHCCCOB Ha OpPTraHHU3M YCJIIOBCKAa H OKPYXKAIOIIYIO

MIPUPOJIHYIO CPENY

3.2

YMCHHUEC HHTCTPHUPOBATH XUMHUYCCKUC 3HAHUA CO 3HAHUAMU OPYTHUX y‘le6HI>IX

npeaAMETOB

3.3

HaJIM4YHUEC OIIbITa pa6OTI)I C pa3jIMYHbIMU HUCTOYHUKaAMU I/IH(l)OpMaIII/II/I 10 XuMumn

(Hay4Has 1 Hay4YHO-TIOMYJISIpHAsI TUTEpaTypa, CI0BapH, CIIPAaBOYHUKHI, UHTEPHET-

pecypchl)

3.4

YMCHHC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_[I/IIO O BCHICCTBAX, UX NPCBpAICHUAX U
MPaKTUYICCKOM MPUMCHCHHU U YMCHHC HCIIOJIb30BATh e€ nis peuicHuA y‘-IC6HO-

IIO3HAaBaTCIbHBIX 3aJJa4

Brnanenune ocHoBaMHM MOHSTUMHOrO amnmapara U CUMBOJMYECKOTO SI3bIKA XUMUHU
JUTSL COCTaBlieHUs (pOpMysl HEOPTaHWUYECKHX BEIIECTB, YPAaBHEHUN XHUMHYECKUX

peakuuii; ocHoBamMu xumuyeckoit HomeHkIaTypsl (IUPAC u TpuBuanbHON)

YMmeHue oOBSCHATH CBSA3bL MOJOKEHUs djeMeHTa B llepuoanueckoil cucreme c
YUCJIOBBIMUA XapPAaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHUX DJIEMEHTOB
(cocTaB u 3apsan sApa, 00IIee YUCIO IEKTPOHOB), paclpele]ICHHEM SJIEKTPOHOB

10 SHEPTreTUUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOAOB, KaIus U KalblUs

[IpencraBnenue o nepuoOIUUECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIEMEHTOB




(pagnyc atoma, 3JEKTPOOTPULATENIBHOCTh), MPOCTBIX M CIOXHBIX BEIIECTB OT
MOJIOKEHUs »yieMeHToB B llepuoanueckoil cucreme (B MalbIX NEPUOAAX H

T'JIaBHBIX noz[rpynnax) H DJICKTPOHHOI'O CTPOCHHUA aTOMA

7 YMeHue kiaccupuIpoBarh:
7.1 XUMHYECKHE IIEMEHTHI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMHUYECKUE PEAKITUI
8 YMeHue onpenensrTh;
8.1 BaJICHTHOCTh U CTENICHb OKUCICHHSI XUMHUUECKHUX JIEMEHTOB, 3apsijl MOHA
8.2 BUJI XUMUYECKOU CBS3H U THUIl KPUCTAJUTHUECKON CTPYKTYPBHI B COSAMHEHUSIX
8.3 XapakTep cpeipl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIA)
8.4 OKUCJIUTENh U BOCCTAHOBUTEITH
9 YMeHue xapakTepu30oBaTh PU3NICCKUE U XUMHUYSCKUE CBOMCTBA:
01 MPOCTBIX BEHIECTB (KUCIOPO, O30H, BOJOPOA, rpadur, aama3, KpeMHHUH, a30T,
' dbocdop, cepa, XJI0p, HATPUH, KAJTUH, MATHUH, KAJIBIIMHI, aTFOMUHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM UYHCJIC€ WX BOJHBIX pPAacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOA, OKCHUIBI M THUAPOKCHABl MeTaiwioB [-IIA rpymm,
9.2 amomunusi, meau (II), munka, xeneza (II u III), okcunsr yrnepoma (II u IV),
kpemuus (IV), azora u dpocdopa (Il u V), cepst (IV u VI), cepuucras, cepHas,
a30THCTad, a30THAs, GocopHas, yroibHas, KpEMHUEBAS KUCIOTA U UX COJIH)
MIPOTHO3UPOBATh M XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX
9.3 cocTaBa U CTPOCHHMs, NMPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT UX CBOWCTB,
BO3MOYXHOCTH IMPOTEKAHMSI XUMHUYECKHX IMPEBPAIICHUN B PA3TUIHBIX YCIOBHSIX
10 YMeHHUe COCTaBIATh MOJIEKYISIPHBIE U HOHHBIE YPaBHEHUS PEAKIIUii, B TOM YHCIIE:
10.1 peakIHii HFOHHOro oOMeHa
10.2 OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA
103 WUTIOCTPUPYIOIIMX ~ XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIAccOB  (TpyIIi)
' HEOPTaHMYECKUX BEIECTB
104 MTO/ITBEPIKIAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MEX /Ty HUMH
11 YMeHue BIYUCIATh (IPOBOJIUTE PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJIIPHYIO H MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JIOJFO
' XUMHUYECKOT0 3JIEMEHTa B COETUHEHNUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,




11.3

KOJIMYCCTBO BCUICCTBA U €T0 MACCy, 00BbEM ra3oB

114

I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ 1 HAaXOJUTh KOJIHYCCTBO BCIICCTBA, 00BEM

U Maccy peareHToB WK IPOAYKTOB peaKiuu

12

Bnanenue (3Hanue oCHOB):

12.1

OCHOBHBIMH MCTOdaMH HAay4YHOI'O IIO3HaHUA (Ha6J'IIO,Z[eHI/IC, HU3MEPCHHUCE,
OKCIICPUMCHT, MOIICHI/IpOBaHI/Ie) IIpU U3Yy4YCHHUU BCUICCTB U XUMUUICCKHUX ﬂBHeHI/If/'I;

yMeHHe chopMyIUpOBaTh NMPOOIEMY U MPEITIOKUTh MMYTH €€ PelICHUS

12.2

0e3omacHoOM pa6OTbI C XHMHYECCKHMMH BE€IICCTBaAMU, XHUMHYECKOM HOC}’I[Of/i u

n1abopaTopHBIM 000pyI0BaHHEM

12.3

mpaBwiaMd 0€30MacHOro OOpalieHus C BELIECTBAaMH, HCIOJIb3YEeMbIMU B
MMOBCETHEBHOM KW3HU, NIPABUJIAMHU TIOBEJICHUS B ICIIAX COCPEKCHHS 370POBBS U
OKpYy’Karollel MPUPOAHON Cpe/bl; MOHUMaHUE Bpeaa (OMacHOCTH) BO3ACHCTBUS
Ha J>KUBBIE OpPraHU3MbI OMPENENEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS U

IpeaoTBpallCHUA UX BpCAHOI'O BO3,Z[CI>1CTBPIH

13

Hanuuwne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUSA U OCYHICCTBJICHUA CICAYIOIIUX

XUMHUYCCKHUX SKCIICPUMCHTOB!

13.1

HU3YYCHHUEC W OIMUCAHUC (I)I/I3I/I"IeCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHE C
(I)I/I3I/ILIGCKI/IMI/I U XUMHUYCCKHUMU SBJICHUAMU; OIIBITHI, NJUIFOCTPUPYIOIIHEC TPHU3HAKU

IMPOTCKAHUSA XUMHUYCCKUX peaKIII/Iﬁ

13.2

H3yYeHHEe CIIOCO0O0B pa3ieieHusT cMecei

13.3

MOJIYUYCHHEC KHUCIIOpOJa W HU3YYCHUE C€TO CBOﬁCTB; MMOJIYUYCHHE BOJOpOJa U
HU3YUCHUC €TO CBOﬁCTB; MOJIYUYCHHEC YIJTICKHUCJIIOTO I'a3a U U3YUYCHUC CTO CBOﬁCTB;

IMMOJIYYCHHNEC aMMHaKa U U3YYCHHUEC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIIEHHOM MAacCOBOW JIOJIEM PACTBOPEHHOIO

BEIECTBA

135

MPUMEHEHUE WHIUKATOPOB (JakMyca, MeTwiopaHka u ¢eHondTanenHa) s

OIIPCACIICHUA XapaKTepa CPpCAbl B paCTBOpPAX KUCJIOT U 1Ienouei

13.6

HCCJIEA0BaHNE U OIIMCAaHUE CBOMCTB HCOPraHN4YCCKUX BCIICCTB PA3JINYHBIX KIIACCOB;
HU3YUCHUC B3aUMOJEHCTBUS KHUCIOT C METaljlaMHd, OKCHIaMHU MCTaAJlIIOB,
paCcTBOpUMBIMHU HW  HCPACTBOPUMBIMU  OCHOBAHUSAMH, COJIAIMH, IIOJIYUCHUC
HEPAaCTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OAHOTO MCTAJlJIa APYIUM U3 pacTBOpa

COJIN; UCCIICJOBAHUC aM(I)OTepHLIX CBOICTB THUAPOKCHUIOB AJIFOMUHHA U IUHKA

13.7

PEHICHUEC  OKCIICPHUMCHTAJIbHBIX 3aJa4 110 TEMaM: «OCHOBHBIE  KJIACCHI

HCOPraHn4€CKnux COGHHHCHHﬁ»; «On CKTPOJIMTUYCCKAA JUCcoanus,




«BakHelme HeMeTallbl U WX COCAWHCHUS», «BakHeHlImne METauIbl U HX

COCIHUHCHUA»

XUMUYECKHAE IKCIEPUMEHTBI, WILUIIOCTPUPYIOIINE IPU3HAKY IIPOTEKAHUS PEaKIUil

HMOHHOTI'O O6MeHa; KaUCCTBCHHLIC PCAaKIHWM Ha IMMPUCYTCTBYIOIIHMEC B BOIHBIX

13.8 pacTBopax HOHBI: XJIOpUA-, OpomMuA-, MoauAa-, cyiabdar-, ¢ocdar-, kapooHaT-,
CWIMKAT-aHUOHBI, THUIPOKCUI-MOHBI, KATHOHBI aMMOHHS, MarHUs, KaJbIIHs,
amoMUHUs, xene3a (2+) u xenesa (3+), meau (2+), nuHka

14 YMenue:
141 MPEJCTaBIATh PE3YJbTaThl AKCIEpUMEHTa B (hOpME BBIBOJOB, JOKa3aTeIbCTB,
' rpadMKOB U TaOJIUI] M BBISBISATH SMIHUPUICCKUE 3aKOHOMEPHOCTH
YCTaHABIIMBATh CBS3H MEXIY PEATbHO HAOIIOaeMBIMU XUMHUYCCKUMHU SIBJICHUSIMU
14.2 U TIPOIECCaMU, MPOUCXOSIIMMU B MaKpO- ¥ MUKPOMHUPE, OOBSCHITH MPHYUHBI

MHOT000pa3usl BEIIECTB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYaZAPCTBEHHOM 3K3AMEHE 110 XUMHWUHU

Kon IIpoBepsieMblii 31eMeHT COAePKAHMS
1 [lepBoHaUaIbHBIE XUMHYECKHUE MTOHSATHUS
11 Uucteie BemectBa u cmecu. CriocoObl pa3esienus cMecen
12 ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 371eMeHThl. CUMBOJIBI XUMUUYECKHUX 3JIeMEHTOB. [IpocThie
' Y CJIO’KHBIE BEILIECTBA.
1.3 Xumnueckasi popmysa. BareHTHOCTh aTOMOB XUMHUECKHUX 3JIeMEHTOB. CTENeHb OKUCIICHUS
14 3aKOoH MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOcHUTEIbHas
' MOJIEKyJIIpHas Macca. MaccoBasi J0Js1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUH
15 KonuuectBo BemectBa. Monb. Momsipaast macca. Mosipublii 00b€M ra3oB. B3anmocBsszb
' KOJIMYECTBA, MACCHI ¥ YHCIIA CTPYKTYPHBIX €AMHUI] BEIIECTBA
16 ®u3nueckue U XUMHUYECKHE SBICHUA. XHUMUYECKas peakiuss U €€ NPU3HAKU. 3aKOH
' COXpAHEHHUs MaCChl BEIIECTB. XMMUYECKHE YPABHEHUS
[lepuonnuecknii 3akoH u Ilepuomuyeckas cucTeMa XUMHYECKHMX odyemeHtoB J[.I.
2
MenneneeBa. CTpoeHHe aTOMOB
Ilepuoguuecknii  3akoH. Ilepumommdeckas cucreMa XuUMUYecKuMX yeMeHToB  JI.U.
2.1 MenpneneeBa. [lepuoast u rpynmnbl. @U3MUECKUI CMBICH MOPSAKOBOTO HOMEpa, HOMEPOB
Mepro/ia U TPYIIIBI AJIEMEHTa
Crtpoenue aromoB. CocTtaB aTOMHBIX snep. M3otombl. DnekTponbl. CTpoeHHE IEKTPOHHBIX
2.2 obomouek aromoB mepBeix 20 XxuMudeckux dnmeMeHToB [leproamueckori cucremsl J[.U.
MenneneeBa
3aKOHOMEPHOCTU B MU3MEHEHHUU CBOMCTB XMMHMUYECKHX JIEMEHTOB MEPBBIX TPEX MEPUOIOB,
23 Kalusg, Kaiaplusa (paguyca aTOMOB, DJIEKTPOOTPUILIATENIBHOCTH, METaUIMUYECKUX |
' HEMETaJUTMYECKUX CBOMCTB) U UX COCAMHEHUN B COOTBETCTBHUH C TIOJIOKEHHEM DJIIEMEHTOB B
[lepunonnueckoii cucteMe U CTpPOEHUEM UX aTOMOB
3 Crpoenue BeniecTsa
31 Xumuueckas CBSI3b. KoBanenTnast (monsipHas u HETOJIApHAs) CBSI3b.
' DIIEeKTPOOTPUIIATETLHOCTh XUMHUECKHUX dJ1eMeHTOB. loHHas cBsi3b. MeTanyeckas CB3b
39 Tumbl KpUCTAIUIMYECKUX pEMmETOK (aToOMHAs, HWOHHAs, METaJUIMYecKas), 3aBHCHUMOCTh
' CBOICTB BEIIECTBA OT THUIA KPUCTAJUTMYECKON PEIIETKU U BUIA XUMHYECKOMN CBS3U
4 Baxuelimme npeacTaBUTENIM HEOPTAaHMYECKUX BelIeCTB. HeMmeTambl U UX COEAMHEHUS.

MeTtamisl 1 ux COCAUMHCHUA




Knaccudpukanms U HOMEHKJIATypa  HEOPraHMYECKMX  COCIWHEHHH:  OKCHIOB

(comeoOpasyrole: OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIE) W  HECOJICOOpa3yIOIIHeE;

i OCHOBaHMH (IIENOYM M HEPaCTBOPHMBIC OCHOBAHHSA); KUCIOT (KHCIOPOACOAEpXKAIIUE U
0eCKHUCIOPOAHbIE, OTHOOCHOBHBIE U MHOI'OOCHOBHBIE); COJIEH (CPEHUX U KHUCIIBIX)
42 ®uznyeckue U XMMHUYECKHE CBOMCTBA IPOCTBIX BELIECTB-HEMETAUIOB: BOJOPOAA, XJIOPA,
' KHCIIOpOJ1a, cephl, a30Ta, hocdopa, yriaepoaa, KpeMHHS
43 dusnueckue 1 XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTUS, HATPUs, KaJus,
' MarHusi U KajublMsl, ATFOMUHUS, Kejle3a. DIEKTPOXUMUUECKUN Psi/i HAPsHKEHUI METaJlIIOB
W ®uspueckue M XMMHMYECKHE  CBOWCTBA  BOJOPOAHBIX  COEAMHEHUH  HEMETAJUIOB!
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHUAKa
A5 dusnyeckre U XUMUYECKUe CBOMCTBa okcuioB HemetaiuioB: cepsl (1V, V1), azora(ll, IV, V),
' dochopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). [TonyueHrne oKCHI0B HEMETALIOB
45 Xumuueckue coiicTBa okcuoB: MetauioB |A—IIA rpynm, muaka, meau(Il) u xeneza(Il, 111).
' [Tony4yeHne Okcua0B METAILIOB
47 XUMHUYECKUe CBOICTBA OCHOBAHUM U aM(OTEPHBIX THAPOKCUIOB (HA PUMEPE TUAPOKCHIOB
' IIOMUHUS, XKeJe3a, LuHKa). [lonydyenune ocHoBaHU 1 aM(OTEPHBIX THIPOKCHIOB
OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOTIHON, CEPHUCTOH,
4.8 CepHOM, a30THOH, (ochopHOH, KpeMHHEBOH, yroapHOW. OcoOble XMMHUYECKHE CBOICTBa
KOHIEHTPUPOBAHHOMN cepHOM U a30THOM KucioT. [lonyyeHne kucinor
49 OO0mme xXuMUYeCKre CBOMCTBa cpeHux coneit. [lomyuenue comneit
410 [Tonyuenue, cobupanue, pacrio3HaBaHUE BOJOPO/1a, KUCIOPOa, aMMHUaKa, YIJIEKUCIIOro ra3a
' B jjaboparopuu
411 [Tonyyenne ammuaka, cepHOM M a30THOM KHUCIOT B MpOMbIIUIEHHOCTH. OO1ue cnocoOsl
' MIOJIyYEHUS] METAJJIOB
412 I'eneTnueckas cBsA3b MEX1y KJIacCaMU HEOPTaHUYECKUX COETUHEHUN
5) XHUMHUYECKUE PEAKIINH
Knaccudukanus XMMHUUECKUX PEAKIM MO pa3iMyHbIM MPU3HAKAM: MO YHCIY U COCTaBY
5.1 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY (P (EKTy, 0 U3MEHEHHUIO CTETeHEH
OKHCJICHUS XUMHUYECKUX 3JIEMEHTOB
5.9 TernnoBoil 3¢p¢eKT XUMHYECKONW peakIuHh, TEPMOXHUMHUYECKHE YpaBHEHUS. OK30- U
' SHAOTEPMHUECKHE peakiuU. TepMOXUMUYECKUE YpaBHEHUS
OKUCINUTENIBHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENN U BoccTaHoBUTENM. IIpoueccs
5.3 OKHCIICHHSI M BOCCTAQHOBJICHHS. DJEKTPOHHBIA OalaHC OKUCIMTEIbHOBOCCTAHOBUTEIBHOU

peaxIuu




Teopust >a€KTpONUTHYECKON — Auccounanvv. KaTHOHBI, aHHMOHBIL.  DJIEKTPOJUTHI U

>4 HE3JIEKTPOJIUThl. CUIIbHBIE U cl1a0ble 1eKTPOIUThl. CTeNeHb AUCCOLMALIIU
cE Peakuuu moHHOrOo obMeHa. YCIOBHS NMPOTEKAaHHWS PEAaKUWH MOHHOTO OOMEHa, IOJHBIE H
' COKpAIllEHHbIC HOHHbIE YPAaBHEHMSI PEaKLUii
6 XUMUS 1 OKpYXKarollas cpena
BemectBa 1 MaTtepuanbl B IOBCEAHEBHOW JKM3HM uelloBeKa. be3omacHoe MCHoinb30BaHUE
6.1 BEIIIECTB U XUMUYECKUX peakiuii B 1adbopaTopuu 1 ObITY. [lepBast mOMOIIb PU XUMUYECKUX
0’KOTax Y OTPaBJICHUSIX
XUMHUECKOE 3arpsi3HEHHE OKpy»Karoliel cpenbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE TOYBBHI,
- BO3AyXa M BOJOEMOB), crHocoObl ero mnpenorBpamienus IlpenensHas aomycTumast
' koHnentpanusi BemectB (IIJIK). Pomp XuMum B pemieHHH HKOJOTHYECKUX MPOOIEM.
Ycunenne napHukoBoro 3¢ dexra, pazpylieHue 030HOBOTO CIIOs
[Ipumenenne cepsl, azora, docdopa, yriepoia, KPpeMHHS W WX COCJAMHCHUH B OBITY,
63 MeUIUHE, TPOMBIIIJIEHHOCTH U CEeJIbCKOM XO03sicTBe. [IpuMeHeHne MeTauioB U CILIaBOB
' (cranmp, 4yryH, AIOPATIOMUHHM, OpOoH3a) B OBITY W MPOMBINIJIEHHOCTH WX COCIWHEHUH.
[ToHsiTHE O KOPPO3UH METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble MCTOYHUKU YIIIEBOAOPOAOB (Yrojb, MPUPOAHBIN ra3, HEPTH), MPOAYKTHl UX
' nepepadoTku (OEH3MH), KX POJIb B OBITY U MMPOMBIIITIEHHOCTH
[lepBoHayanbHbBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COSMHEHMSIX yriiepoJia (MeTaH,
6.5 3TaH, ITUJICH, alleTUJIeH, 3TaHOJ, IIMLEPUH, YKCYCHas KucioTa). [lonsaTie o Guoiaoruyecku
BaXHBIX BELIECTBAX: JKUPAX, OEJIKAX, yIJIEeBOJaX — U UX POJIH B )KU3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o ¢popMyinaM XUMUYECKUX COeTUHEHUH
7.2 Macchl (MacCOBOM) 10U paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPaBHEHHSIM




YYEBHO-METOJANYECKOE OBECIIEYEHUE OGPA30OBATEJIBHOI'O
MPOLIECCA
OBS3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VYUEHUKA

Y4eOHuKu:

* Xumus, 8 knace/ I'abpuensin O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIuoHEepHOE
obmectBo «M3aarenscTBO [IpocBemenuey 2023

* Xumus, 9 kinace/ I'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A., AKIIuoHEpHOE

obmectBo «M3narensctBO «IIpocBemienne» ABTop: uznarenbcTBo «lIpocBemienne»

2023

METOAUYECKHUE MATEPHUAJIbBI IJI1A YUUTEJIA

HOC MOJI Ixona, PO

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HMHTEPHET

YuuPy, AKnacc



