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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOrO 0O0IIEro o0Opa3oBaHUs
COCTaBJ€HAa Ha OCHOBE TpeOOBaHMWA K pe3yjabTaraM OCBOEHUS OCHOBHOMA
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OOPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OO0, a Takxke Ha OCHOBE (enepaibHO paboueil nporpamMmmsl
BOCIUTAHUS U C YYETOM KOHUEMNLMH NPENOAaBaHNAs YYEOHOro mpeaMeTa « XUMUs»
B 00pa30oBaTe/ibHbIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AAET OPEACTABICHUE O MENAX, OOIICH CTpareruu
OoOy4ueHusl, BOCIHTAHWUS M Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAHABIMBACT  O0S3aTEIBHOE  MPEAMETHOE COZIEpIKaHME,
NPEAYCMATPUBAET PACIPEACIICHHE €ro N0 KiaccamM M CTPYKTYPUPOBAHME I10
pazgenaM M TeMaMm MPOrpaMMBbl IO XWMHH, OINPEACISIET KOJIUYECTBEHHBIE M
KaYeCTBEHHBIE XapaKkTEPUCTUKU COJICPIKaHUS, PEKOMEHYEMYIO
NOCIEAOBATENBHOCTE M3YYEHUS XUMHH C  YYETOM  MEXNPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3€H, JIOTMKM Y4eOHOTO  NOPOLECCa, BO3PACTHBIX
O0COOEHHOCTEH  00yYaromuxcs, ONpeAeaseT BO3MOXHOCTH MpeaAMeTa  JUls
peanuzanu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTefbHOMN
IPOrpaMMbl HA YPOBHE OCHOBHOTO 0OLIEr0 0Opa3oBaHMsl, a TAKKE TPeOOBaHMMA K
pe3yabpTaTaM OOy4YEHUs XUMUU Ha YPOBHE LENICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJOB Y4YeOHO-TIO3HABATEIILHOM JACITENPHOCTH OO0YYaromerocss Mo OCBOCHHIO
y4eOHOr0 COACPKaAHUSI.

3HAaHWE XWMHH CIY>KUT OCHOBOM It (OPMUPOBAHWS MHUPOBO33PCHUS
00y4arolEerocs, €ro MpeACTaBIICHUH O MAaTEPUAIbHOM €IMHCTBE MHPA, BAKHYHO
POk UrparoT (HPOPMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aWMONPEBPALICHMIX
SHEPruM W 00 HBOJIIOLMK BEIIECTB B MPUPOAC, O MyTAX PEIIEHUS MIOOATBHBIX
npo0JeM YCTOWYMBOIO PA3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M SKOJIOTHUYECKON O0€30MaCHOCTH, MPOOJIEM 3PABOOXPAHEHUSI.

H3yueHne XuMuu:

CHocOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJIi  CAMOPA3BUTHS W
(OpMHUPOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMHPOBAHHE MBILIICHHS W TBOPYECKUX CIOCOOHOCTEH
o0yvarolmuxcs, HABBIKOB HX CAMOCTOSITENIbHOW  y4eOHON  JEATENBHOCTH,
SKCIECPUMCEHTAJIBHBIX W MCCIEAOBATEIBCKAX YMEHMHA, HEOOXOAMMBIX KaK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETBbHOCTH,

3HAKOMHT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LIETIOCTHOTO B3IJIA1a HA €AMHCTBO IPUPOABI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rPAMOTHOCTH 00y4YarOIIUXCH,



CnoCcOOCTBYET (POPMUPOBAHUIO IEHHOCTHOIO OTHOUIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOIl BKJIaJ B DKOJIOTHYECKOE
oOpa3oBaHue 00yUarOIUXCSl.

JlaHHbIE HamMpaBicHHUS B OOYYEHUM XUMHUU OOECHEUYMBAKOTCS CIEUA(PHUKON
COJEP)KaHUsl  y4eOHOrOo  MpEeaMEeTa, KOTOPBIA  SBISETCS  TMEAArOTHYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM dTane €&
Pa3BUTHSI.

Kypc xumumn Ha ypoBHE OCHOBHOTO 001IEro 00pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOEHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX TMOHSATUH XHMHH, OCHOB
HEOPraHWYeCKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHUYECKO XNUMUHU.

CtpykTypa coaepKaHWsl MPOTrPaMMBl IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMoAXoAa K €€ m3yueHuro. COAECPXKAHME CKIIABIBACTCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IMOHATUI O XUMHAYECKOM
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHuM30BaHbl MO MPUHLIMITY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECCKUX IMPEICTABICHUN
Pa3HOro ypoBHS:

— ATOMHO-MOJIEKYJIIPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— TMpPEeACTaBNeHU 00 JJIEKTPOJIMTUYECKOH JAWCCOLMALAA BELICCTB B
pacTBopax.

TeopeTHYeCKre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIUPHUYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JAPYTrOMY, BBIIOJNHAS (YHKIMM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH MPAKTUYECKOIO0 NMPUMEHEHUS U IMOJTYyYECHUS
MU3Y4YaeMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3ydeHHMe XWMHHM NPOMCXOIUT C TPUBIICYEHUEM
3HAHWIA M3 paHee M3YUYEHHBIX YYEOHBIX MPeAMETOB. «OKpyKaroluil MUpy,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Kiracey.

[Ipy W3ydYeHMH XUMUM OPOUCXOOUT (OPMHUPOBAHME 3HAHWUI OCHOB
XUMHYECKOH HAyKW Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECCKON
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYPBL.
3amaya y4eOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSTHIA, 3aKOHOB M TEOPETUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OO0OOMIEHNI MWPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B



OpuoOLICHUMM K HayyHbIM METOJAM TMO3HAHMS MPU M3YYEHUHM BEUIECTB U
XUMUYECKUX PEaKUUi, B (OPMUPOBAHUMN U PA3BUTHU MO3HABATENILHBIX YMEHUN U
UX TMPUMEHEHUM B YyueOHO-TMO3HABATENILHOM M y4eOHO-HCCIEA0BATENLCKOM
JESITENbHOCTH, OCBOEHUM MpaBuil O€30MacHOr0 OOpalleHUsi C BEUIECTBAMU B
IMOBCETHEBHOM JKU3HMU.

[Ipn M3ydyeHMM XMMHUHA HA YPOBHE OCHOBHOIO O0IIEro 0O0pa3oBaHUsl BAKHOE
3HAYEHUE MPUOOPEIH TAKUE 11T, KaK:

— (opMUpOBaHME WHTEIJIEKTYAIbHO Ppa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO PEIICHUIA,
CMOCOOHOM aianTUPOBATLCS K OBICTPO MEHSIIOLIUMCS YCIIOBHUSIM >KU3HU;

—  HampaBJICHHOCTb  OOYyYEHHS HA  CUCTEMaTHYEeCKOE MPUOOLICHUE
o0y4aromumxcsi K CaMOCTOSTENIbHOM TMO03HABATEIbHON JEITEIBHOCTH, HAYYHBIM
METOAAM MO3HAHUS, (POPMUPYIOIIUM MOTHBALIMIO W PA3BUTUE CIIOCOOHOCTEH K
XUMUH;

— 00ecrnevYeHne yCIOBUMA, CIOCOOCTRYIONIUX MPUOOPETEHNIO O0YHAKOITUMUCS
OMbITa Pa3HOOOPA3HOM AEATENBHOCTH, MO3HAHMS W CAMOIO3HAHMSI, KJIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE IS
Pa3IMYHbIX BUAOB ACATEIBHOCTH;

— (¢opmupoBanue oOmWEelH (YHKUUOHAIBHOW W €CTECTBEHHO-HAYYHOM
rPAMOTHOCTH, B TOM YHMCJI€ YMEHUH OOBACHATH W OLICHUBATH SIBJICHUS
OKPY>KarolIero MUpa, UCHOJb3ysl 3HAHUS M OMbBIT, MOJYYEHHbIE MPU HU3YYCHUU
XUMUM, TPUMEHATH HMX MPU PEIICHUH NpoOJeM B TOBCEAHEBHOM KU3HU WU
TPYAOBOM IEATEIBHOCTH,

— (opmupoBaHre Yy OOyYalOIIUMXCSd TyMAHUCTHUUYECKUX OTHOLICHUH,
NOHUMAHMSI LEHHOCTH XUMMWUYECKUX 3HaHUM s BBIPAOOTKH HKOJOTUYECKU
LENeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LEISX
COXpPaHEHUs CBOETO 31I0POBbhA M OKPY KAFOIIENA IPUPOIHON CPEIBI,

— pa3BUTHE MOTHBALIUM K OOYUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIICUYESIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BbIOOpPY Mpo(uiis M HAMpPaBICHHOCTU NalbHEHIIETO
0Oy4YeHHsI.

OOmmiee 4YMCIO YacoB, OTBEAEHHBIX Ui M3Yy4YEHHs] XHMUU Ha YPOBHE
OCHOBHOTO 001iero o0pazoBanusi, coctapiseT 136 yacoB: B 8 kiacce — 68 4yacos (2
yaca B HEJIENI0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Poib XUMUU B JKU3HU YETIOBEKA. XMMHUS B CUCTEME HAyK.
Tema u BemecTBa. PU3MUYECKHAE CBOWCTBA BELIECTB. ATPEraTHOE COCTOSTHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHHWS B XMMUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XWMHUYECKUE 3JEMEHTbl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpOCTEIE M CNOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumuyeckas (Qopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA COCTaBa BewecTB. (OTHOCWUTENbHAs aTrOMHas —Macca.
OtHOCUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBast J0J11 XUMUYECKOTO AJIEMEHTA B
COCIMHEHHUH.

KonnuectBo Beectsa. Moiib. MonsipHas macca. B3auMoCBsA3b KOJIMYECTBA,
Macchl M 4YHMClIa CTPYKTYPHBIX €OUHMI] BemiectBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHCHHMA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHsS MACChl BEINECTB. XMMHWYECKUE ypaBHEHMs. Knaccupukanwms
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii yJKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuwiiaMi padboThl B 1a00OPaToOpun U
npuéMaMu oOpanieHus ¢ JJA0OPaTOPHBIM O00OPYJOBAHUEM, U3YUYECHUE W OMKHCAHKE
(u3nYeCKuX CBOMCTB OO0pa3lOB HEOPraHMYECKMX BEIIECTB, HAOMIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TAasHUE JibJla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCALUS BOJbI) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHHUE
MEHON MPOBOJIOKH, B3aMMOJCHCTBIE MEA C KMCIIOTOH ) SIBIICHUH, HAOMOIEHUE U
OMKCAHUE TPHU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (Pa3sioKeHHE caxapa,
B3aMMOJCHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMIPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBHE Kkene3a ¢ pacTBopoM conm meau (1),
U3YYECHUE CNOCOOOB PA3JEiICHUs CMECEH: C MOMOINBID MAarHuTa, (PUIbTPOBAHUE,
BbIMIAPUBAHUE, AUCTUIUISALMS, XpOoMaTorpadus, TPOBEACHHE OYACTKH MMOBAPECHHOMN
CONMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHHS  ONBITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHWST MAcCChl, CO3JAHUE MOJEIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. Kucimopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKHE
cBoiictBa (peakumm ropeHus). Oxcuabl. [IpuMenenme xkucnopoga. CrnocoObl



NOJyYeHUsl KUCIopona B 71abopaTopud W MPOMBINUICHHOCTH. KpyroBopot
KHACI0poa B mpupoie. O30H — aIOTPOIHAs MOAU(PUKALHAS KUCITOPOAA.

TemnoBoii 3Q(HEKT XMMHYECKON peaknuu, TEPMOXUMHUYECKUE YPABHEHHS,
3K30- M JSHAOTEPMUYECKHAE pEakuuu. TOIUIMBO: yIroOidb WM METaH. 3arps3HEHHE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3P PEKTA, pa3pyLIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT M mpoCTOE BELIECTBO. Haxoskaenuwe Bomopoaa B
npupone, (U3MUeCKne ¢ XHMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
nostyueHust. Kucmorel 1 comu.

MoutsipHblii 00BEM ra3oB. PacyéThl M0 XUMUYECKAM YPABHEHUSIM.

Ousnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HachllieHHBIE M HEHACBHIICHHBIE PACTBOPBHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BEIMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B MPHUPOAE M B XKM3HM 4eNOBEKA. KpyroBopoT BOABI B MPUPOJE.
3arps3HeHUE NPUPOAHBIX BOA. OXpaHa M OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranwdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHZIOB.  cosicoOpasyromme  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyomme. HomeHknarypa oOkcuaoB. DOU3MUECKHE W XMUMHUYECKHE
CBOICTBA OKCUIOB. [lonyueHne OKCUaI0B.

OcHoBannda. Knaccuukanus OCHOBaHMA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa oCHOBaHui. DU3UYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaums kucnor. HoMmeHknarypa kucnor. Ou3nyueckue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHoctw metaoB H. H. bekerosa.
ITonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3AYECKUEe U XUMUYECKME CBOMCTBA COJEH.
[Tony4denwue coien.

['eHeTHYECKAs CBSI3b MEXKAY KIIACCAMU HEOPraHUYECKUX COCAMHEHMIA.

Xumuueckuii yJKkcnepumenm:

KAUECTBEHHOE OIPEACIICHUE COACP)KAHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YYCHHE CBOWCTB KHCIOpPOJAa, HAOIIOJCHUE
B3aUMOJCHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
NPEeKpalieHusl TopeHust (MoXkapa), O3HAKOMJIEHHE C o0pa3laMH OKCUAOB W
OMKCAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W HM3YUYECHUE
CBOMCTB BOJOpOAa (FOPEHME), B3auMOACHCTBUE BojgopoAa ¢ okcuaom meau (II)
(BO3MOKHO MCIOJIb30BAHUE BUJCOMATEPUAJIOB), HAOMIOJACHUE OOPa3OB BEUIECTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C
Pa3NM4HONM PACTBOPUMOCTBI), TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOIO BEIIECTBA, B3AaUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM W KajgblueM) (BO3MOXKHO  HMCHOJIb30BAHUE  BHJICOMATEPHATIOB),



UCCIICIOBAHNE O00pa3lloB HEOPraHMYECKHX BEIICCTB PA3NIMYHBIX  KIIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKHW MHAMKATOPOB B PAaCTBOPAaxX KHUCIOT W LICTOYEH,
U3y4YeHUE B3amMojchcTBus okcupa meanm (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT € METAUIAMH, PEAKUMi HEUTpamu3auyu, MOJIyYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYIrMM W3 pacTBOpPa COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BakHehmme KiIacchl HEOPraHUYECKHUX
COCIMHECHUIY.

Hepnoanyecknii 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
aiemenToB /I, . Mengeneea. CtpoeHune aroMoB. XHMHYECKASI CBAA3b.
OKHCIUTEIBHO-BOCCTAHOBHTE/IbHBIE PEAKIUH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3NeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JIEMEHTOB (LICIIOYHBIE W IIEIOYHO3EMETBHBIE METAUIBI,
TAJTOTE€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yoT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

Ileproamueckuii 3akoH. lleproanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
HU.  MenneneeBa.  KopoTkonepuoaHas W JAJUHHONEPUOAHAS  (OPMBI
Ileproanyeckoil cucTeMbl XUMUUYecKuX 35ieMeHToB 1. Y. Menneneesa. Ilepuonasl
u rpynnbl. DHU3NYECKUI CMBICT TMOPAJKOBOIO HOMEPA, HOMEPOB MNEpUOAA U
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MNEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnonmueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA IO €ro NnonoxkeHur B [lepuonuueckoit cucreme /. 1. Meunaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUS paauyca aroOMOB XWMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [IepuoaAnveCcKoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4d€HbId U
IPOKIAHUH.

Xumuueckass cBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX JJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIMTENBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpoueccel OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMHU KHCIOT M IIECJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(rOopeHue, peakuuu Pa3IoKeHUS, COSTUHEHUS).

Mesxcnpeomemnuwie céasu



Peaymzanmst MEKNPEAMETHBIX CBA3CH NPU HM3YYCHUM XHUMUM B 8 KJacce
OCYUIECTBJISIETCS. 4YE€PE3 MCHOJIb30BAHUE KakK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TAK W MOHATHH, SBISFOMIINXCS CUCTCMHBIMU JUISl OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO11Me €CTECTBEHHO-HAYYHBIE MOHSATHS. HAY4YHbII (PaKT, runoresa, Teopus,
3aKOH, AaHaJiu3, CHHTE3, KIacCU(pUKanus, MNePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHHUE.

dusnka: Marepus, aroMm, 3JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHU],
M30TOIBI, PAANOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYCCKHUIA 3apsjl, BEIIECTBO, TEJO,
00BEM, arperarHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MUYECCKUE BEIMYMHBI, €UHUIIBI
MU3MEPEHUS, KOCMOC, TNTAHETHI, 3BE31bI, COMHIIE.

buonorus: gorocunTes, npixanue, oruocdepa.

['eorpadms: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MTOJIE3HBIE MUCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL

9 KITACC

BemecTBo u xXuMu4eckasi peakiuus

[Tepuoanyeckuii 3akoH. [lepruoanyeckas CHCTEMA XUMUYECKUAX SJIEMEHTOB /1.
H. MengeneeBa. CTtpoeHME arOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCAVUHEHUIA B COOTBETCTBUM C TMIOJIOKCHUEM JSJIEMEHTOB B [lepmoandeckoi
CUCTEME W CTPOCHUEM UX aTOMOB,

CrpoeHue BEUIECTBA. BHJIBI XMUMWYECKOW CBSI3H. THIBI KPUCTALTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECCKON PEMIETKA U
BHUJA XUMHUUYCCKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECCKUE
CBOMCTBA BEMHICCTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCAMHEHUM, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BEUIECTB.

Kiaccudukanus XuMHYECKUX PEAKIMA MO Pa3TuYHbIM MPU3HAKaM (10 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMKM BEHICCTB, MO TEIUIOBOMY A(PQPEKTy, MO
WU3MECHEHUIO CTEMEHEH OKUCIECHUS XMUMHYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECCKUE PEAKIIMU, TEPMOXUMUUYECKHE
YPaBHCHHSL.

[ToHsiTHE O CKOPOCTM XUMUYECKOH peakiuu. [loHsTe 00 0OpaTUMBIX W
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHITHE 0 TOMOIE€HHBIX M TE€TEPOrE€HHBIX
peakuusx. [lonsarue o karanuse. [IoHATHE O XUMUUYECKOM paBHOBECUU. DakToOphl,
BIIMSIFOIIME HA CKOPOCTh XHMHWYECKOW PEAKIMU W TMOJIOKECHUE XHUMHUYECKOTO
PABHOBECHSL.

OKHCIIUTETLHO-BOCCTAHOBUTEILHBIE  PEAKIIMM,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEBHOMN peaKIuu. CocrapiicHHE  ypaBHECHUI



OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUMii €  MCHOJB30BAHMEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus dAEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOJIUTHL U HEAJIEKTPOJIATHI.
Karnonsel, aHMOHbl. MexaHW3M JHUCCOLMALMKA BEIIECTB C PA3IMYHBIMU BUAAMHA
XUMHUYECKOH CBsA3H. CTeneHp aucconnannu. CUIbHBIE U CTA0bIE SNIEKTPOTIUTHI.

Peakuyn mOHHOTO 0OMEHA. YCIOBHs MPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIEHHbIE WOHHBIE YpaBHEHMs peakuuili. CBOMCTBA KHCIIOT,
OCHOBaHMI W CcONEii B CBETE MPEACTABICHUH 00 3IEKTPOIUTHYECKOM
aucconuanu. KauecTBeHHbIE peakuui Ha HOHBL. [IoHATHE O TUApONU3Ee CONEit.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHUE C MOJECISMHM KPHCTALIMYECKUX PEIIETOK HEOPraHU4eCKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CI0KHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3ACHCTBHS pa3MUHBIX (PAKTOPOB, HCCIECAOBAHUE SIEKTPOIMPOBOJIHOCTH
PAacTBOPOB  BEIIECTB, Mpolecca AUCCOUMANMM KHUCIIOT, IIENoYed u  cosei
(BO3MOYKHO  HCIIOJIB30BAHME BHUJACO  MATEPUATOB), TNPOBEIACHHE  OMNBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKUMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocajgka, BBIICICHHE Ta3a, OOpa30BAHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX — PEaKLMi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHUYECKUX
BEUICCTB C TOMOINBKO KAYECTBEHHBIX pEaKkUWii Ha HMOHBI, PEIICHUE
SKCIMEPUMEHTAIBHBIX 3a7a4.

HemeTta/uibl 0 X cOeAUHEHUSI

OO6mias xapaktepucTuka rajnoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (PU3MUYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUUYECKME CBOWCTBA HAa OpUMEpPEe  XJjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJJIaMH, WIeJoYaMu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XMMUYECKUE CBOMCTBA, MOJNYYCHHE, NMPUMEHEHUE. JlelicTBUE
XJIOPa ¥ XJIOPOBOJOPOJA HA OPraHW3M 4YeNOBEKa. BaxkHeiime Xmopuasl U HX
HAXOKICHUE B IPUPOJIE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTECPHBIC CTENECHU OKUCIEHHs. CTPOCHWE W (PU3NUYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepOBOAOPO, CTPOEHHUE, (PUBNUYECKUE U
XUMHYECKHE CBOMCTBA. OKCHIBI CEPBl KAK MPENCTABUTENNA KHCIOTHBIX OKCHIOB.
CepHass kHCJIOTa, (PU3MYECKHE M XUMHUYECKHME CBOicTBa (00mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMHUUECKHE PEaKlvu,
JeKalpe B OCHOBE MPOMBINUIEHHOTO Cnoco0a TMOJYYEHHUS CEPHOM KUCIIOTHI
[TpumeHeHne cepHOi KUCIOTHL. COMM CEPHOM KUCIOTHI, KAUECTBEHHAsT PEAKLIMs HA



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCAMHEHU B MpUpoae. XUMHYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JO0XKIH,
3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), CIOCOOBI €TI0 MPEAOTBPAILCHHUS.

OOwast xapakTepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTpPaHEHHUE B MPHUPOJE,
du3nUecKue U XMMHUECKUe CcBONCTBA. KpyroBopoT a3oTta B mpupojae. AMMHAK, €ro
du3nUecKrue U XMMUYECKUE CBOMCTBRA, MOTyUYeHUE U TpuMeHeHue. Cojiu aMMOHMUS,
uX (puznUECKre U XMMUUECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCIOTa, €€ MOJy4YeHue, (PU3UyUecKre M XUMUYECKHUE
CBOiWicTBa (00IME KAk MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUSI B KAQUeCTBE MHHEPATIBLHBIX
ynoOpeHnid. XMMHUUECKOE 3arpsi3HEHUE OKPY>KAOIEH Cpebl COSTUHEHUIMU a30Ta
(KUCJIOTHBIE MO, 3arpsA3HCHME BO3AyXa, MOYBBI W BOAOEMOB). docdop,
amoTpornHbie Moaupukanmu (docdopa, PU3NYECKUE W XUMHUYECKUE CBOKMCTBA.
Oxcun pocdopa (V) u pochopras kuciaora, PU3NYECKUE U XUMUYECKUE CBOHCTBA,
nonyuenue. Mcnons3oBanue GpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPEHHUH.

OOwast xapakTepucThka 3MeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWSA.  YIIEPOA,  AJUIOTPOIIHBIE
MoIu(pUKALMKM, PACMpPOCTPAHEHUE B TPUPOAC, (PUIMUECKUE U XUMUYECKHE
cBoiictBa. Ancopoums. KpyroBopor yriepoaa B npupoae. OKCUAbl yIaepoaa, ux
¢u3MUecKue M XUMHUYECKUE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE U MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHUIOM
yraepona (IV), rumorteza mIo0anbHOrO MOTEMJICHUS KIMMaTa, MapHUKOBBINA
3 dexT. YronbHas KUCIOTa U €€ COU, UX (PU3NUYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npuMeHeHue. KauecTBeHHass peakiMs Ha KapOOHAT-HMOHHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHaUabHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TNIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE HMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI WX mnepepaboTku (O€H3WH), UX PoJib B OBITY W MPOMBILNIIEHHOCTH.
[ToHsTue 0 OMOMOTUUYECKU BAKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBOJaX — U UX
poJii B OKM3HM 4YENIOBEKA. MarepuanbHOE €AMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XMMUYECKHE CBOWCTBA, MOJYYEHUE U
npuMmeHenue. CoeauHEHUs KpeMHust B npupojae. OOume npeacraBiacHus 00
okcuae kpemuus (IV) u kpemHueBo#t kucnore. CUAMKATHI, UX MCIOJIb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTH. BakHeHIME CTPOUTENBHBIE MATEPUANIbl, KEPAMUKA,



CTEKJIO, IEMEHT, O€TOH, kene300eToH. [IpobieMbl O€30MacCHOTO UCIOIB30BAHUS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOMN JKA3HM.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IOB HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUA-UOHBI U HAOMIOEHUE NMPU3HAKOB
WX MPOTEKAHMs], OMBITHI, OTPAKAKOMIME (PU3NYECCKHME M XUMHYECCKHE CBOKCTBa
TATOTEHOB M WX COCJAMHCHWUH (BO3MOYKHO MCIIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamu XJIOPUAOB (TalOrE€HUJIOB), O3HAKOMJICHHE C
oOpasamMu  ceppl M €€  COCOAMHEHUSIMM  (BO3MOXKHO  WCIOJIB30BAHHE
BUJICOMATEPUAIIOB), HAOIIOACHKUE Tpoliecca OOYriIMBaHUs caxapa MoJj JeHCTBAEM
KOHLUECHTPUPOBAHHON CEPHOW  KHUCIOTBHI, W3YYEHHE XUMHUYECKUX CBOMCTB
Pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PeakMK Ha CyJibdar-
WOH W HAOMIOJAEHUE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W WX CcOoeIMHEHUH (BO3MOMXHO HWCHOJB30BAHUE
BUJICOMATEPHAIIOB), 00pa3tamMu a30THBIX U (POCPOPHBIX yIOOpPEHUil, NOJyUYEHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOWCTB aMMHUAaKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKIMii HA MOH aMMOHMS M (oc(aT-uOH U U3YUYCHHUE MPU3HAKOB
WX MIPOTEKAHU, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI ¢ MEIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOAENEH
KPUCTAUTMYECKUX PEIIETOK anmasza, rpadura, QyiiepeHa, O3HAKOMIICHHUE C
OPOLECCOM  aACOPOUMU PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJIy4YeHUE, COOMPaHKE, PACTIO3HABAHUE W WU3YUYCHHE
CBOMCTB YIJIEKMCIIOTO rasza, MpPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH MPOMBILIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o Teme «BakHelme HeMeTallIbl U X COCTUHEHHS .

Metayuibl M HX COeTHHEHUSA

OO01ast XapakTePUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TIOJNIOKeHUs B llepuoauyeckoil cucTeMe XUMHYeCKUX odnemeHtos I WM.
MenpeneeBa u cTpocHHs aTOMOB. CTpOoeHHE META/UIOB. MeTajmyeckas CBsi3b W
METAJJIMYECKas  KpPUCTAUIMYECKass  PEIETKA.  ONEKTPOXMMHYECKUH sl
HANPSOKEHUN MeTa/uioB. DU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CHocoObl MOJIyYCHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
crocoObl 3auMThl MX OT KOppo3uu. CruiaBel (CTallb, YYTYH, JIOPATFOMHUHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METALIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB /1. M. Menneneesa, CTpOCHHE UX arOMOB, HAXOXKICHHUE B IPUPOJE.
OuU3nvecKe U XUMUYECKUE CBOMCTBA (HA MpUMEPE HATpUs U Kanus). OKCUIpl U



TMAPOKCHBI HATpus W Kanusa. [IpUMEHEHWE IIENOYHBIX METAUIOB M MX
COCIMHCHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLMH.  IIOJIOKCHUE B
Ileproanyeckoil cucreMe XuMHYecKuxX dieMeHTOB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B TpUpoe. DU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
W KanblMs. BaxuHeilmue coenuHeHUs KaiblMs (OKCUA, THIPOKCHI, COJIM).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMHUHMIA: TIOJIO)KEHUE B [IeprOaMYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. . Menpaeneesa, CTpOCHUE aTroma, HaXOXIEHHE B mpupole. PU3NYeCKHe U
XUMHYECKHAE CBOMCTBA atOoMUHUSA. AMPOTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKAeHHWe B mpupone. PuU3nYecKue U
XUMUYECKUE CBOMCTRA kKene3a. OKCUIbI, THAPOKCUABI U con xene3a (11) u skenesa
(III), mx coctas, CBOMCTBA U MOy YCHHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHME C 00pa3llaMd METAUIOB M CIJIABOB, HMX (PU3MYECKUMHU
CBOWCTBAMM, HM3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJb30BAHUE BUIACOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJbUUs M HATpus C BOJOH (BO3MOKHO MCHOJIb30BAHWE BHUACOMATEPUATIOB),
MCCIEN0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3MOYKHO  MCHOJIb30BAHWE  BUJECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aJIOMHUHHS, LIMHKA, JKEIE3a
(II) m sxene3a (III), menm (11), HabmrOAEHUE W ONMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCIHOJb30BAHUE
BUJICOMATEPHAIIOB), UCCIIETOBAHNE aM(OTEPHBIX CBOMCTB FMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA IMHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « Baknenmme
METAIIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemecrtsa m marepuansl B IMOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCMOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuil B ObITy. llepBas momolp npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKIWIEH cpeapl (MpeaeiibHas AO0MyCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib XxMMuH B PEIIEHUN 3KOTOTMYECKUX
npooIieM.

Xumuueckuii Ikcnepumenm:

U3y4eHue oO0paslioB MATEpUaAIOB (CTEKJIO, CIJIABbl META/UIOB, MOJIMMEPHBIE
MaTEPUATIBI).

Mesxcnpeomemnuwie céasu



Peanuzanus MeXOpeaIMETHBIX CB3€H NpU M3yuYeHUH XUMHU B 9 Kiacce
OCYILLIECTBIISIETCS 4Yepe3 HCMOJIb30BAHUE KAK OOMIMX E€CTECTBEHHO-HAYUYHBIX
NOHSATHH, TaK W MOHATHMNA, SBJISIOMUXCS CUCTEMHBIMU JJI OTACTBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOuIMe eCTeCTBEHHO-HAyUHbIC TMOHITUS: HAyUHbIH (PaKT, TMMOTE3a, 3aKOH,
TEOpUs, aHajiu3, CUHTE3, Kilaccu(ukalus, TMNEPUOAUYHOCTb, HAOIOACHUE,
AKCHOEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJECIb, SIBJICHUE, MapHUKOBBIN
(P PeKT, TEXHONOTUS, MaTEPUAITBI.

duzuka: Marepus, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TONbI, PAAMOAKTUBHOCTh, MOJIEKYJA, JJEKTPUUECKUI 3apsi, MPOBOAHUKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILIECTBRA, I'a3, pAaCTBOP, PACTBOPUMOCTD, KpUCTAITUNYECKAs
peléTKa, CrjiaBbl, (PU3MUYECKUE BEIMYUHBI, €IMHULBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

buosnorus: ¢ortocunTe3, AbixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPATIBLHBIE
y10OpEHU S, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbBIE BELIECTRA.

['eorpadus: armocepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
NOJIE3HBIE KCKOMAEMBIE, TOTLITUBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHU A

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHMSI MPOrPaMMBI  OCHOBHOIO 0OOWIETO
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUST XWMUU B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON NEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMA W JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, MPUHATEIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHS M CIIOCOOCTBYIOT MpOLECCAM
CaMOITO3HAHUS, CAMOPA3BUTHS M COLMAIM3ALMAN 00YYarOIINXCS.

JIMYHOCTHBIE ~ pPE3yJNbTATBl  OTPAKAKT  TOTOBHOCTh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTHMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
PacCIIPEHUE OTBITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHHUA 3HAYECHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO OOWIECTBA, CIMIOCOOHOCTH BIAJETH JOCTOBEPHON WH(poOpManuei o
MEPENOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUPa M OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSI:

MPEICTABIICHAST O COLMAIBHBIX HOpPMAax M MPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCNENAOBATENBCKOM, TBOPYECKOM WM OpPYyrHX  BUOAX
JESATEIILHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM MEATENBHOCTH MPU
BBITIOJTHCHMHA YYE€OHBIX, TO3HABATCIBHBIX 337a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM y4eOHOU JEATETBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEACHUE W IIOCTYIKH CBOMX TOBApPHUILEW C TO3ULNHU
HPABCTBEHHBIX U IIPABOBBLIX HOPM € YYETOM OCO3HAHHUS MOCIEACTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTABIIAOLINE
OCHOBY i1 TOHMMAHWs CYINHOCTA HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aUMOCBS3SIX YEJIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITIO3HAHUHM STUX 3aKOHOMEPHOCTEN,

[TIO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHOM, WHPOPMANMOHHON W YMTATEIbCKOM KYJIbTYPbl, B TOM YHCIIE
HABBIKOB CaAMOCTOSATENBHOH pabOTel € y4YE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATypOid, AOCTYMHBIMH TEXHUYECKHMHU CPEICTBAMU WH(DOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH H
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JEATEIILHOCTHA, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIANbHEUIIIEM

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HW, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KW3HHW, OCO3HAHHME MOCIECACTBUIA U
HENPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OE30MACHOCTH TNpU  OOpaleHUH ¢
XUMHYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpya0BOIro BOCIMTAHUSL:

WHTEPEC K MPAKTHYECKOMY M3YUYEHHIO podeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYIy M pe3yJibTaram TPYAOBOH ACATECIBHOCTH, B TOM YHUCIIEC Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWMHHM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUH MPOJOKEHHST 00Pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCIEMHOM MPO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAMMBIX YMECHHUM,
TOTOBHOCTb aJallTUPOBATHCA B MPO(PECCHOHATIBHOM cpeng;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENeco00pa3Hoe OTHOUICHHE K MPUPOAEC KAaK HCTOYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IEHHOCTH 3J0POBOTO U
Oe3omacHOro o0pasza KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3J0POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBuil OE30MACHOTO MOBEACHUS NPU PaboTe ¢ BEUIECTBAMM, & TAK)KE B CUTYalMsX,
YIPOKAOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, MOJIYYACMbIE MPU MU3YUYCHUU XUMUH, IS
PELICHNS 3a/1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPENO, I MOBBIICHUS
YPOBHSL  SKOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHWs TOOAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
SKOJIOTHYECKOTO MBILIJICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHAKATHBHON W COLMAIIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeAMETHBIX PE3YJbTATOB BBIACISIOT 3HAYMMBIC  JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUSI OOIICHAYYHbIE TOHITHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETAX W MO3BOJISIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEICTABICHHE O LIEJIOCTHOM



HAYYHOH KapTUHE MUPA, U YHUBEPCAIbHBIC YUEOHBIE NEHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEeUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJITAHUPOBAHUIO W OCYLIECTBIICHUIO Y4E€OHOM
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble Joruyeckue aeiicTeus:

YMEHHS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHUS TMPU OCBOCHHHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECCKUX MOHATHH (BBIACIATH MX XapAKTCPHBIC
NPU3HAKK, YCTAHABIIMBATH B3aUMOCBS3b C JAPYTMMH TOHSTUSIMH), UCHOJIb30BaTh
NOHATUS JJ11 OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUN NSl KJIACCU(PUKAUMKA XUMUYECKMX BELICCTB M XMMHUYECKHX PEAKUUH,
YCTAHABIIMBATHL MPUYMHHO-CJIEJACTBEHHBIE CBSI3W MEXAY OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JETYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIONIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUHM MOJACIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XMMHUYECKass (OpMysia U YPaBHEHUE
XUMHYECKOH PEaKIMK — MPHA PEIICHUU YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUYETOM
ATUX MOJEIIbHBIX MPEACTABICHUI BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECCKUX PEaKLAN,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBSI3M W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue aelicTBUS:

YMECHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI 10
MPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3aldA M IMPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HAOMIOAATh 3a XOJOM MpOLECCa,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyJIupoBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJEJIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOMpaTh, AHAIM3MPOBATH W WHTEPHPETHPOBATH HH(POPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHHMS, MOJYYAEMYI0 U3 PA3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs  JUTEparypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIC
nocobust, pecypcbl WHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POpPMaIHIO;



YMECHHE MPUMEHATh PA3IMYHBIC METOJBI W 3aMpPOChl MPU MOUCKE U 0TOOpE
uH(pOpPMAM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJIHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTh  WMCMOIB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIOJIb30BAHMUS PA3JIMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIACMBIE 3a1a4l  HECIOXKHBIMA CXEMaMH, JUarpaMMamu,
apyrumu (popMaMu rpadukn U uX KOMOMHALMSIMU,

YMEHHE WCIOJb30BaTh W AaHAIM3APOBATh B Mpouecce Y4eOHOH W
UCCIICIOBATENBCKON NEATEIBPHOCTH MH(POPMALMIO O BIMSHUM MPOMBILLJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPYIKAIOLIEH ITPUPOSHOMN
Cpeasl.

KommyHukaTnBHbIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHUS 3a/laBaTh BOMPOCH (B XOJ€ Jauajora W (WJIM) JAUCKYCCHM) IO
CyHIeCTBY  OOCyKmaemMoii  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHHSI  TPEIACTABIIATH  MOJMYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOM
JEATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax;, [JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOIO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4E€OHOIO MPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM WM MCCIICAOBATENBCKONH  EATENBHOCTH MPU  PEUICHUH
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX [JICUCTBHM, OIPEACICHAE KPUTEPHUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U IPYTHE).

PeryasitTuBHbIe yHHBEpPCAJbHbIC y4eOHbIC AelicTBUS:

YMEHHE CaAMOCTOSITEIIBHO ONPEACHATh LEIH JEATEIIbHOCTH, TUIAHWPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENLHOCTD, BEIOMpaTh Hanbomnee 3PPeKTUBHBIE COCOOBI PEIIEHUS YUYEOHBIX U
NO3HABATENIbHBIX 33[a4, CaMOCTOSATENBHO COCTABIATh WM KOPPEKTUPOBATH
MPEUTOKEHHBIA  QJITOPUTM  AEHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl € YYETOM
NOJTyYEHUsI HOBBIX 3HAHWMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSX,
OLICHWBATHh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTara 3asBJICHHONH LENH, YMEHHUE
UCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIaracMbl€ B yCIIOBUU 3aJaHHIA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTEIbHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIE 3HAHWS, YMEHHS U CIOCOOBI



JNEHCTBUN, crneuupuyeckue Juisi TPEAMETHOW 00acTh  «XUMHUS», BHUIBI
JNEATENBHOCTA 1O  TOJIYYEHUKO HOBOTO  3HAHWSA, €r0  HMHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYAlHX.

K xoniy oOyueHus B 8 K/acce npeaMeETHBIE PE3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

e PACKpbIBaTh CMBICI OCHOBHBIX XMUMHWYECKUX TOHSATUNA: aTOM, MOJIEKYJA,
XUMUYECKUIA DJIEMEHT, MPOCTOE BEIUECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS U HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIPHAs MAacca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBast A0JIsl XUMHAYECKOTO DJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATEINBHOCTD, CTENEHB
OKHCIICHUSI, XUMUYECKas peakims, KilacCu(pUKauus peakuuil: peakuuu
COCIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEAKUMU 3aMEIICHUs, PEaKUuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINH, TEIIOBOH 3PPEKT peakiunH,
PO aToMa, JJICKTPOHHBIM Cj0i aroma, aToMHas OpOWTalb, PaanycC
aroMa, XMMHMYECKasl CBA3b, MOJSIPHAS W HEMOJSAPHAsA KOBAJICHTHAs CBS3b,
MOHHAs CBsA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCCOBast J0JIs BEILECTBA
(MPOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKHUX TIOHATHA U
MPUMEHSATH 3TH MOHSITHS NIPYA ONMMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e WCHOJB30BATh XUMHYECKYIO CHMBOJMKY JJs COCTaBJICHUs (popmyn
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX,

e packpeiBath cMmbich llepuommueckoro 3akoHa J[. M. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX MMOJIOKEHUS B lIepHOaMYECKO cucTeMeE,
3aKOHOB COXPAHEHHs MAaCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHUS, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBarTh TabmMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3JIAyarb IMOHATUS «TJIABHAS
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema Xumudyeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj Aapa, 00IIee YACIO SJIEKTPOHOB
U PACTIPEACIICHUE UX MO HJIEKTPOHHBIM CJI0SIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIICCTRA,
XUMUYECKUE peakinuu (M0 YMCAY M COCTaBY YYacCTBYHOLIUMX B PEAKIUU
BELICCTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEPU30BaTh (OMUCHIBATH) OOMIME XMMHUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPECBPALICHUNA B
Pa3INYHbIX YCJIOBUSX;

BBIYMCIIATh OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XHUMHYECKOrOo JJieMeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYIO JIOJKO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSTH OCHOBHBIC OTEPALMU MBICIUTEIBHON EITEIbHOCTH — aHAIN3
U CUHTE3, CpaBHECHHWE, OOOOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PHUKAIUIO,
BBISIBJICHUE MPUUYMHHO-CJCACTBEHHBIX CBS3€H — ISl M3YYCHHS] CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPECHUE, MOJEIUPOBAHUE, SKCIECPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPABAJIAM  TIOJB30BAHUAS  XAMHUYECKOW  TMMOCYAO0NM W
7a00paToOpHBIM  00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpallleHus C
BCIIECTBAMH B COOTBETCTBUM € WHCTPYKIUSMH IO  BBIMOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OMNBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3oo00pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHUIO
PacTBOPOB C OMPENEIIEHHOW MACCOBO# TOJEW PaCcTBOPEHHOTO BEIIECTBA,
IJIQaHUPOBAaTh M MPOBOAMTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
PACIO3HABAHUIO PACTBOPOB LIEIOYEH W KUCIOT C MOMOIIBI0 HHINKATOPOB
(;makmyc, peHoadTanert, METUIIOPAHK U TPYTHE).

K xoHiy oOyueHus B 9 Kjacce NpeIMETHBIE PE3YIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

PACKPBIBATh CMBICII OCHOBHBIX XWMWYECKMX TOHITHA: XUMHUYECKHAN
QJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTWOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTEHEHb
OKHCIICHUS, XMMUYECKAs PEAKLIMsI, XUMUYECKasi CBs3b, TEMIOBOM 3P PeKT
pEeaKUMH, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHL, AICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUU HOHHOIO
OOMEHa, Karaau3aTop, XWUMHUYECKOE PABHOBECHE, OOpaTMMbIE U



HEOOpaTHUMBIE PEAKIUN, OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIINH,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHAYECKAsl CBSI3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAIUIMYECKAas PpEIIETKa, KOPPO3Us METAIIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAst
koHuneHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHITHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUM BELIECTB U UX MPEBPALLEHUIA;
UCIOJb30BaTh XMUMHMYECKYK) CHUMBOJIMKY JUISL COCTaBieHUs (HOpMYyII
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KJIACCy COCAMHEHMI TO (opMmynaMm, BUJ XUMUYECKOU
CBA3M (KOB&ICHTHAS, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSX, 3aps] MOHA MO0 XMMHYECKOH (Popmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKMX COCIAWHEHWH, THIl KPUCTALTNYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTBA,

packpeiBate cMmbica [lepuoamueckoro 3akona JI. WM. MeHnneneesa u
JEMOHCTPAPOBATh €ro MOHMMAHWE. ONKMCHIBATh M XapaKTEPHU30BAThH
Tabmmunyro (popmy Ilepmoanueckoil CUCTEMBI XUMHYECKHAX SJIEMEHTOB:
pa3nuyaTh MOHATHS «rJaBHas mnoArpynna (A-rpynma)» W «moOo4Has
noarpynna (b-rpynmna)», Majble W OONBIIAE MEPUOJABI, COOTHOCHTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMA ~ XapPAKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sAapa, OOIIee YUCIO DJICKTPOHOB U
pacnpesicieHue WX MO JJIEKTPOHHBIM  CJI0SIM), OOBACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MEHCHHH CBOKMCTB 3JIEMEHTOB M MX COCAMHCHHIA B
npeenax MajiblX IEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJIaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHThI, HEOPTaHUYECKUE BEIICCTBA,
XUMHYECKHAE PEeakuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO0 M3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMHUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpPUMEpPaMH MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOLIMX
XAMUYECKUX PEAKLINIL,

COCTaBJISAITh YPABHECHHS DJICKTPOJIMTUYECKOM AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN W COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOUIMX CYLIECTBOBAHUE
TEHETUYECKOM CBS3M MEXKY BEUICCTBAMH PA3IMUHBIX KJIACCOB;
PacKphIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
OPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHWS XMMUUYECKMX MPEBpAIICHUIl B Pa3IMYHBIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEJBHYIO MOJICKYJSIPHYIO M MOJISPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJeMEHTa 1o Qopmylie
COEJIMHEHUS, MAaCCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
N0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONIoAaTh  MpaBWJIia  MOJIb30BAHMS ~ XUMUYECKOW  TMOCYAOH W
Ja00paTOpHBIM  00OpPY/JOBAHMEM, a TaKXKe MpaBujia OOpallEHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH TIO  BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYECHUIO W COOMPAHUIO
razo00pa3HbIX BEIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a),

OpPOBOJUTH  PEAKIMU, TOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHbIX BEUIECTB. PACMO3HABATH OMBITHBIM MyTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyiabdar-, THIAPOKCHI-HUOHBI,
KaTHOHbI aMMOHMSI M MOHbBI M3YyUEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOpPAax HEOPraHMUYECKMX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OTIEPAIIMM MBICIIUTEIbHOW NESTETLHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOONICHWE, CUCTEMATU3AIMIO, BBISIBJICHUE
OPUYUHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBOMCTB BELIECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUHbIE METOJbl MO3HAHUS —
HAOJIIOICHUE, M3MEPEHHUE, MOJECIMPOBAHUE, SKCIECPUMEHT (pEabHbI U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koanuectso yacos
No HaumeHnoBaHue pa3aesios u DneKkTpoHHbIe (UH(]poBbIE)
KonrpoabHbie IIpakTHyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHBIE PeCypChI
padoTbI padoTbI
Paszgen 1. IlepBoHavaibHbIe XUMHYECKHE IOHATHSA
Xumust — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 ’ Bbubnmuoreka [IOK
' MPAKTUYECKON NESITEIbHOCTH https://m.edsoo.ru/7f41837¢
YEJIOBEKa
19 Bemecrsa u xumuueckue 15 | Bbubnuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paspnen 2. BaxkneHiue npeacTaBUTe/ M HEOPraHMYECKHX BELECTB
1 Boznyx. Kucnopon. 6 bubmnorexa LIOK
' IMoHsTHe 00 OkcHaax https://m.edsoo.ru/7f41837¢
59 Bonopon ITonstue o g 1 bubmmnorexa LIOK
' KHCJIOTax U COJIAX https://m.edsoo.ru/7f41837¢
23 Bopa. Pacteopel. IlonsTue 5 ! | bubmmnorexa LIOK
' 00 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHbBIE KJTACChHI
2.4 HEOPTAHUYECKUX 11 1 1 Bnbmrerera IOK
. P N https://m.edsoo.ru/7f41837¢
COENMHEHUI
Hroro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xumuieckux 3j1ementos /I. U. Mengesieesa. CTpoeHHe AaTOMOB.




XumMuueckas cBsizb. OKHCJIHTEILHO-BOCCTAHOBHTEIbHbIE pe€aKnuu

Ilepuoanueckuii 3aK0H U
Ilepuoanueckas cucrema
3.1 XUMUYECKUX 3JIEMEHTOB /1. 7
H. Menneneesa. CtpoeHue
aToma

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

XUMHUECKast CBSA3b.

39 OKucIMTeNbHO- g | Bbubnuoreka [IOK
' BOCCTaHOBHTEIIbHbBIE https://m.edsoo.ru/7f41837¢
peakuuu
Hroro no pazneny 15 e

https://m.edsoo.ru/7f41837¢

Paszgen 4. IloBTOpeHue Kypca xumuu 8 Kiacca

O6o01enue u
4.1 cUCTEMAaTHU3a U 3HAHUU 11O 3

KypCy XMMHUH 8 Kjacca

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

I1O ITPOIT'PAMME 08 4




9 KUIACC

KoaunuyecTBo yacos DJeKTPOHHbIE
Ne n/nn HaumeHoBaHHE PA3eJIOB H TEM NPOrPAMMbI Kontponbnbie | [IpakTHuecKHe (undposeie)
Bcero o0pa3oBaTejibHbIE
padoTbl padoTbI —
Pasnen 1. BemecTBo 1 XMMH4YeCKHE PEeaKLHH
L1 IToBTOpeHue u yriybneHne 3HaHU OCHOBHBIX 5 | bubmmnoreka LIOK
pasnenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 Bbubnmuoreka [IOK
peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAST TUCCOHALNsS. X UMUYECKHE g ! | Bbubnmuoreka [JOK
peakuuy B PaCTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. HemeTannbl M HX COeAHMHEHUS
21 OO0wmast XapaKTepPUCTHKA XUMHUYECKUX 3JIEMEHTOB 4 | bubmmnorexa LIOK
VIIA-rpynmel. ['anorens https://m.edsoo.ru/7f41a636
29 OO0wast xapakTepPUCTHKA XUMHUECKUX 3JIEMEHTOB 6 bubmmnorexa LIOK
VIA-rpymnmel. Cepa u €€ coenuHeHust https://m.edsoo.ru/7f41a636
3 OO01mast XxapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB 7 | Bbubnmuoreka [IOK
VA-rpymmsl. A3ot, pochop u ux coenuHeHHsI https://m.edsoo.ru/7f41a636
OO01ast xapakTepUCTHKA XUMHUYECKUX 3JIEMEHTOB
24 IVA-rpynmnel. Yrnepon u KpeMHUN U UX 8 1 2 buGmuorexa [TOK
b https://m.edsoo.ru/7f41a636
Hroro no pazneny 25

Paszaena 3. Mera/Liibl 1 X COeAMHEHHUSA




Bbubnuoreka [IOK

3.1 % 4
(e ST METHIIOH https://m.edsoo.ru/7f41a636
Bbubnuoreka [IOK
32 B i 16
QKHEHIINE METAJUTbI U UX COSANHEHUS httos://m edsoo ru/7f4 12636
Hroro no pazneny 20
Pazgen 4. Xumus 1 oOKpyxKawias cpeaa
4.1 BemmecTtBa u MaTepualibl B )KU3HU Y€JIOBEKA 3 Bubmgmgrg TR
' H P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Paszgen S. IloBTOpeHue Kypca xumuu 9 Kjiacca
51 O06o01eHne U cucTeMaTU3anus 3HAaHUH 0 3 Bubnmuoreka [IOK
' Kypcy XuMuH 9 kiacca https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
OBLIEE KOJIMYECTBO HACOB I10 [TPOT PAMME 68







HOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KoaunuyecTBo yacos DJeKTPOHHbBIE
Ne ara ungposbie
Tema ypoxa Konrpoabnbie | IlpakTuueckue A p
n/m Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
| [Ipenmer xumuu. Ponb XUMUU B JKU3HU | bubnuoreka [IOK
yenoseka. Tena u BemecTsa https://m.edsoo.ru/ff0d210¢
bubnuoreka [IOK
2 [lonsTHe 0 MeTOAAX MO3HAHUSA B XUMHUHU 1
https://m.edsoo.ru/ff0d227¢
IIpaxTrueckas padora Ne 1 «Ilpasuia
3 paboThl B 1ab0OpaTOPUU U MPUEMBI 1 bubnuoreka [IOK
oOpateHus ¢ 1abOpaTOPHBIM https://m edsoo.ru/ff0d23dc
obopynoBaHuEM
4 YucTteie BemecTBa U cMecH. CriocoObl | bubnuoreka [IOK
pasaeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpaxTrueckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 budmorexa [IOK
g P https://m.edsoo.ru/ff0d28c8
OYHCTKH ITOBAPEHHOHN COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 A
https://m.edsoo.ru/ff0d2a6c
7 XuMu4deckue 3JeMEHThI. 3HAKU | bubnuoreka [IOK
(CUMBOJTBI) X IMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CoKHBIE BELIECTBA 1 Bmtrrierers T
: https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIAPHOE yU€HUE 1 budmorexa [IOK

https://m.edsoo.ru/ff0d2d50




3aKOH NOCTOSIHCTBA COCTABa BEIECTB.

bubnuoreka [IOK
10 X eckast po a. BanentHoc
AMIIeCKas Gopmy JISHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX 3JIEMEHTOB
1 OTHOCHUTEBHAST AaTOMHAS Macca. bubnuoreka [IOK
OTHOCUTEIPHAST MOJICKYJIAPHAS Macca https://m.edsoo.ru/ff0d323¢
19 MaccoBast 107151 XUMHYECKOTO bubnuoreka [IOK
3JIEMEHTA B COSIMHECHUN https://m.edsoo.ru/ff0d350¢
13 KomugecTso BemecTsa. Mosb. bubnuoreka [IOK
MounspHas Macca https://m.edsoo.ru/ff0d5230
14 duznyeckre U XUMUYECKHE SBICHUS. bubnuoreka [IOK
XuMu4eckas peakus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycnoBusi NpOTeKaHUs bubmmorexa LIOK
XUMUYECKUX PEaKLIU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BorauciaeHus KonudecTBa, MacChl
17 BEIIECTBA MO YPABHEHUAM X UMHUUYECKHUX e
n o P https://m.edsoo.ru/ff0d5708
peakumii
Knaccndukarys XuMUIeCKUX peakiiui
18 (coe I/IHq;HI/Is[ A3JIOKEHUST ’ Buterers TIOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIH-
19 sHImKIoneauct. O0o0meHue u Eubrmoresa [OK
H FHCT Hj https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIMs 3HAHUI
20 KontponbHas padora Nel mo reme bubmmorexa LIOK
«BemecTsa 1 XUMHUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocrtas bubmmorexa LIOK

Bo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢




npoctoe BeuiecTso. O30H

duznvueckue 1 XUMUYECKIE CBOUCTBA

22 KHCIIOpona (peaKuy OKUCICHUS bubmmorexa LIOK
pona (peaxt ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustue 00 okcumax
CriocoObI moy4eHust KHUCIIOpoaa B
23 naboparo I/II/IZI 1| OMbILHJ'IerH(;:[CTI/I buGmorexa [IOK
parop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue xkucaopona
TernoBoit 3¢ dexkT XUMUIECKOH
24 peaKuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHYECKOM YPABHEHHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKHX PEaAKIIHSIX
Tommueo (HeThb, Yrojib U METaH).
25 3ar ﬂsﬂeéneq;os yxa CIOCO0BI Zro Bubmaorexa TIOK
P Y, https://m.edsoo.ru/ff0d4cda
MPEIOTBPALICHHS
IIpaxTrueckas padora Ne 3 mo reme
26 «[lonyyenue u codupaHue KUCIOpoOaa Bubmmorera [OK
d N P ond, https://m edsoo.ru/ff0d4ac2
U3yYEHUE €r0 CBOWCTB»
7 Bonopon — anemeHT u nmpoctoe bubmmorexa LIOK
BelecTBO. Haxoxxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)8 duznyeckre 1 XUMHIECKHE CBOMCTBA bubnuoreka [IOK
Bogoponaa. [lpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
II
29 OHATHE O KHCIJIOTAaX U COJISIX hitps./m.cdsoo.ru/f0d50d2
30 Crnoco0bI moydeHust BOAOPoaa B bubnuoreka [IOK
naboparopun https://m.edsoo.ru/ffod4dd0
IIpaxTrueckas padora Ne 4 mo reme
bubnuoreka [IOK
31 «I[lony4yenue u codupanue BOAOPOA,

WU3YUYEHHE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MonsipHblii 00bEéM Ta30B. 3aKOH

bubnuoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJTHYECTBA
33 BELIECTBA rasa Mo €ro U3BECTHOM budmmorexa [IOK
. ; Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA I O0BEMY
Brraucnenus 00bEMOB ra3oB o
34 ABHEHMIO PEaKLNA HA OCHOBE 3aKOHA Bubugmency LIDK
E , L 5 https://m.edsoo.ru/ff0d5708
OOBEMHBIX OTHOIIEHUH Ta30B
35 duznyeckre 1 XUMHYECKHEe CBOMCTBA bubnuoreka [IOK
BOZBI https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanwuii. [Tonsitue 06 bubnuoreka [IOK
HHAUKATOPax https://m.edsoo.ru/ff0d59¢2
Bopna xax pactBoputenb. HacpienHbie
37 151 HeHacmpeHHblle3 acTBOpbl. MaccoBasi budmmorexa [IOK
o P PPl https://m edsoo.ru/ff0d5b40
JIOJIS BEIIECTBA B PaCTBOPE
IIpakTrueckas padora Ne 5 mo reme
18 «IIpuroroBneHne pacTBOPOB C bubnuoreka [IOK
onpeaen€éHHON MacCOBOU NOaeH https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOI'O BEIIECTBAY
39 KontponbHas pabora Ne2 mo reme bubmmnorexa LIOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OxcHabl: COCTaB, KIACCU(UKALIHS, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHUYECKHE CBONCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX budmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCUIIOB
4 OcHoBaHHUs: COCTaB, KJIACCU(UKALIHS, bubnuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




IMony4yeHue u XUMHUYECKHE CBONCTBA

bubnuoreka [IOK

43
OCHOBAHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kaccupukanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u xuMu4yeCKHe CBOMCTBA bubmmorexa LIOK
KUCJOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIIATYpa,
46 CHOCOébII) TOJT q)eHI/Is[ XHMHqZ(I:)KHe Bmtrrerers T
o Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IIpaxTrueckas padora Ne 6. Pemenne
47 SKCMEPUMEHTANBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHMYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHEHU I
48 I'enernyeckas CBsi3b MEXKIY KiaccaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bubnuoreka [IOK
49 O06001eHre U CUCTEMATHU3AIMS 3HAHUM
B t https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 mo reme
50 "OCHOBHbBIE KJIACChI HEOPTAaHUYECKUX Bubmagugrg LD
o 3 https://m.edsoo.ru/00ad9¢1a
COeNMHEHUI
IlepBrie monbITKN KiIacCUpUKALIUN
51 XI/II\I/)II/ILIGCKI/IX 3JE€MEHTOB E)[OHSITI/IG 0 Bmmgmegeg QR
' https://m.edsoo.ru/00ad9ffa
rPyImax CXOAHBIX 3JIEMEHTOB
Ilepunonnueckuii 3aKOH U
52 Ilepuoauyeckasi cucTeMa X UMHYECKHAX Bufiororera TTOK
proz https://m.edsoo.ru/00ada52¢
anemeHToB J[. 1. Menneneesa
bubnuoreka [IOK
53 Ilepuoael, rpynmnsl, NOATPYMIILI a

https://m.edsoo.ru/00ada52¢




Ctpoenue atromoB. COCTaB aTOMHBIX

bubnuoreka [IOK

54
snep. MU3oTonsl https://m.edsoo.ru/00ada342
Ctpoenne 31eKTpOHHBIX 000JI0UeK
55 aTTOpMOB BJIeMeHTI())B Ilepuonnueckoi budmmorexa [IOK
prox https://m.edsoo.ru/00adabbe
cuctemnl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA IO €T0 MOJIOKEHHIO B bubnuoreka [IOK
Ilepuonuueckoii cucreme 1. K. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoguyeckoro 3akoHa st
57 pa3BUTHS HAyKU U npakTuku. J[. K. bubmmorexa LIOK
MeHneneeB — yu€HbIi, Menaror u https://m.edsoo.ru/00ada96e
rPOKIAHUH
58 DJIEKTPOOTPULIATEIBHOCTD ATOMOB bubnuoreka [IOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
59 4t
OHHAT XHMITHECKaR CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHas XuMHUeCKas bubmmorexa LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemonsipHast X UMAYECKast bubmuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62 Crenenb okucne
TOHCHD ORHETCHIA https://m.edsoo.ru/00adaec28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OkucnuTeNn U BOCCTAHOBUTEHN budmmorexa [IOK
https://m.edsoo.ru/00adb076
65 KontponbHas padora Ne4 mo reme bubmmnorexa LIOK




«CTtpoenne aroma. XUMHUYECKAasi CBSI3bY

https://m.edsoo.ru/00adb4 86

ITosTopenue. O6obmeHue 1

bubnuoreka [IOK

66 CHUCTEeMAaTU3aLusl 3HAHUH 1O TEMeE 1
https://m.edsoo.ru/00adb33¢c
«BemecTBa U XUMUYECKHUE PEAKITUID)
ITosTopenue. O6o0meHue 1
67 CHUCTEMAaTH3aIIUs 3HAHUI 110 TEME | bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9cb2
COEAMHEHU I
ITosTopenue. O6obmeHue 1
o bubnuoreka [IOK
68 CHCTEMAaTHU3aLNs 3HAHUH 10 TEME 1
https://m.edsoo.ru/ff0d61c6
«Ctpoenne aromMa. XUMHYECKas! CBSA3bY
OBLIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME




9 KUIACC

KoanuyectBo yacos DJIeKTPOHHBIE
Ne Hara uu(pposbIe
Tema ypoka Konrpoabnbie | IlpakTuueckue
n/m Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbl padoTbI
pecypcsl
Ilepuoanaeckuii 3aK0H.

! Ilepunonuueckast cucrema | bubmmorexa LIOK
XUMHYECKUX d5ieMenToB J1. 1. https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHN

2 CBOWCTB XMMHUYECKUX 3JIEMEHTOB 1 A

B https://m.edso0.ru/00adb6b6
NEPBbIX TPEX MEPUOAOB

3 Knaccugukanust ¥ HOMEHKJIaTypa | bubmuoreka [IOK
HEOPTaHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapr xuMu4ueckoi CBA3U U TUITBI | bubnmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponpHast pabora Nel mo reme

5 «IToBTOpenue n yraydseHue 3HaHUH 1 1
OCHOBHBIX Pa3Aenos Kypca 8 kiacca»

6 Knaccupukanms XuMuaeckux | bubmmorexa LIOK
peaKkLuii o pa3JIuYHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHATHE O CKOPOCTH XUMHUYECKON

7 eakuu. IIoHsITHE O TOMOI€HHBIX U 1 Fimmorens IO
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHbIX peakLusax
IToHsATHE O XUMUYECKOM PaBHOBECHH.

bubnuoreka [IOK
8 DakTOpBEI, BAUSIOIINE HA CKOPOCTh 1

XUMHUYECKOHN PE€aKLIK U MMOJIOKECHUEC

https://m.edsoo.ru/00adc28¢




XUMHUHYCCKOr0O PaBHOBCCHUS

OKHUCIUTETBHO-BOCCTAHOBUTEIBHEIE

bubnuoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3AEKTPONIUTUIECKON
10 Hcclzoo ua I/II/IpCI/IJ'IbeIe U cadble BaGnarexa TIOK
o HHATHH. https://m.edsoo.ru/00adcd68
3JEKTPOJIUTHI
11 HonHbie ypaBHeHUs peakiinii Brbmmoners TIDI
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCJIOT U
12 OCHOBAQHUI B CBETE NPEACTABICHUN Rasmrm THk
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOSTUTUIECKON ANCCOIUAIIH
XUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 [IPEACTaBIIEHUA 00 Bt [T
P . https://m.edsoo.ru/00add8b2
3AEKTPONUTUUECKON JUCCONAIITT
14 TlonstTie o rumpoIuze conen Batmmarexa TIOK
AP https://m.edsoo.ru/00add9d4
15 Ob6o0menne 1 cucTeMaTU3aus bubmmnorexa LIOK
3HAHUN https://m.edsoo.ru/00addd 12
IIpaxtrueckast padora Ne 1.
16 «PenieHue >xcriepuMeHTaIbHBIX bubmuorexa LOK
p https://m.edsoo.ru/00addbfa
3a1ad»
KonTponbHast padora Ne2 mo treme
17 «IIJIEKTPOJIUTHYECKAST JUCCOLIHALIHS bubnmorexa LIOK
p a FHERE. https://m.edsoo.ru/00addecO
XUMHUECKHE PEAKLUU B PACTBOPAX»
O0miast XxapakTEPUCTUKA IaJIOTEHOB.
18 XI/IMI/ILIeCKI:/Ie CBI())I?ICTBa Ha IpuMepe Brbmmoners IO
p P https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopon. ConsiHas KMCIIOTA, bubmmorexa LIOK




XUMHUYECKUE CBOMCTBA, MOJIyUeHUE,

https://m.edsoo.ru/00ade 104

MPUMEHEHNE
IIpaxrrueckast padora Ne 2 o reme
20 «ITonyueHnue CONAHON KUCIOTHI budmmorexa [IOK
y " o ’ https://m.edsoo.ru/00ade348
HU3Y4YEHHUE €€ CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKUX eal}clfmﬁ €CJI1 OUH U3 Brbmmongrg LDk
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE
2 OO01mast xapakTepuCTHKA 3JIEMEHTOB bubnuoreka [IOK
VIA-rpynmbl https://m.edsoo.ru/00ade64a
ANIOTpOnHBIE MOTU(PUKALIUU CEPBI.
3 Haxoxnenue cepol 1 €€ coeqnHEHUN bubnuoreka [IOK
B pupoae. XUMHYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopon, CTpoeHue, bubnuoreka [IOK
(du3rYecKre U XUMUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunnl cepnl. CepHast KUCIIOTA,
25 (1)I/ISI/I‘IGCKI/IIG) 51 XI/II\I/I)I/I‘{eCKI/Ie CBOICTBA Bubmaorexa TIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHNE
XHUMHUYECKHUE PEaKLUH, JIEKALIUE B
OCHOBE TIPOMBIIIIEHHOTO criocoda
26 MOJIyY€HUs] CEPHOM KUCIIOTHI. bubmmorexa LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroLeH cpeabl COEAUHEHUSIMU
cepbl
7 Brruaucnenve MaccoBOM AOJIM BBIXOA bubnuoreka [IOK
NPOAYKTA PEaKLINA https://m.edsoo.ru/00adec8a
28 OOm1ast XapakTepUCTHKA 3JIEMEHTOB bubmmorexa LIOK




VA-rpynmnsl. A30T, paclipocTpaHeHHe
B Tipupone, pusnueckue u
XUMHUYECKHE CBONCTBA

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

AMMHaK, ero pusndeckue u

bubnuoreka [IOK

29 XUMHUYECKUE CBOUCTBA, IIOJIVUEHUE U
’ y https://m.edsoo.ru/00adf004
MPUMEHEHNE
IIpaxtuueckast padbora Ne 3 mo teme
30 «I?Io eHHeE a : aKa, U3y4YCHHE €ro Bubmorexa LIOK
JIVUEHUE aMMUAKa, U3YUEHUE er
o d e https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3OTHast KUCJIOTA, €€ HU3UIeCKHe U bubnuoreka [IOK
XUMHUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U CONEH
aMMOHHS B KQUe€CTBE MUHEPAJIBHBIX

30 6 5 X P bubnuoreka [IOK

00peHuil. XUMHUUECKOE
YAOOP . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH CPeabl
COEMUHEHUSIMH a30Ta
Dochop. Oxcun dpocdhopa (V) u
33 b (%) e ¢ (b(bp V) bubnuoreka [IOK
ochopHasa kuciora, GU3NIeCcKue 1
P L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJYUCHHE
Ucnonp3oarne GpochaTos B
Ka4eCTBE MHUHEPAIbHBIX yIOOpEHUI. bubnuoreka [IOK

34 B
3arpsisHEHHE TPUPOAHON CPebl https://m.edsoo.ru/00adfc20
docharamu
Vriepon, pacupocTpaHeHHE B

35 2 o (11)) 5 pec P o cCKIe bubnuoreka [IOK
npu U3UUYECKHUE U XUMUYECKHU

P P A https://m.edsoo.ru/00adfd9c
CBONCTBa
36 Oxcunsl yriepona, ux GU3ndeckue u bubnmuoreka [IOK

XUMHUYECKUE CBOUCTBA.

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




Dkojorudeckue mpodyiemsl,
CBsi3aHHBIE ¢ OKcuaoMm yriepona (IV)

) bubmuoreka [IOK
37 YronbHas KUCIOTa U €€ CONU
https://m.edsoo.ru/00ac006¢c
IIpaxrrueckast padora Ne 4 mo reme

38 "ITonyueHune yriekucioro rasa. bubmmorexa LIOK
KauecTBenHas peakmusi Ha kapOoHaT- https://m.edsoo.ru/00ac027¢
HOH"

[TepBoHauanbHBIE TOHATUS 00
39 OpraHUYECKUX BELIECTBAX KaK O Butarmareie LIOK
https://m.edsoo.ru/00ac054¢
COENMHEHUSIX YTIIepoa
o8 bubnuoreka [IOK
40 Kpemuuii u ero coennHeHus
https://m.edsoo.ru/00ac080a
IIpaxrrueckast padora Ne 5. Pernenne

A1 SKCMEPUMEHTANTBHBIX 33714 110 TEME bubnuoreka [IOK
«BaxHei1e HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COETMHECHUSD)

KontponbHas padora Ne3 mo Teme
= bubnuoreka [IOK
42 «BaxxHelmme HeMeTaIbl U UX
https://m.edsoo.ru/00ac0e 18
COETMHECHUSD)
OO01mast xapakTepuUCTHKA X UMUYECKIX
3JIEMEHTOB — METAJIJIOB.

43 Mertannndeckas CBsI3b U bubnuoreka [IOK
METaJUINYECKass KPUCTAIITNIECKasi https://m.edsoo.ru/00ac103e
pewméTka. PU3NUECKHUe CBOMCTBA
METAJJIOB
XUMHUYECKUE CBONCTBA METAJLJIOB.

y bubnuoreka [IOK

44 DNEKTPOXUMUUYECKUN P

HaIpPsDKEHUN METaJIOB

https://m.edsoo.ru/00ac1156




O06u1re ciocoObl MOTyYeHHS
MmeratoB. Criasel. BeruuciaeHust mo

45 ABHEHHUSIM XUMHUYECKUX PEeaKIUN BaGmaarea TIOK
yp peaKiii, https://m.edsoo.ru/00ac1156
€CJIM OIUH U3 PEareHTOB COAEPKUT
MpUMECH
bubnuoreka [IOK
46 Ilo e 0 KOppo3 €TaJLIO
it { ikt https://m.edsoo.ru/00ac1278
bubnuoreka [IOK
47 eJ10 € MeTa,
TTenomere Mera e https://m.edsoo.ru/00ac14b2
48 Okcunbl ¥ THAPOKCUIBI HATPUS U bubnuoreka [IOK
KaJusi https://m.edsoo.ru/00ac14b2
49 IlenoyHO3EeMeENbHBIE METAIITBI — bubnuoreka [IOK
KaJbIUHA U MarHui https://m.edsoo.ru/00ac15¢8
50 BakHelmue coequHEHNUS KaJIbIUS Fimmorens IO
& = https://m.edsoo.ru/00ac15¢8
51 O0001IeHNe U CUCTEMATHU3ALIS
3HAHUU
5 JKécTkocTh BOMBI U CIIOCOOBI €6 bubnuoreka [IOK
yCTPaHEHUS https://m.edso0.1u/00ac1886
IIpaxrrueckast padora Ne 6 o reme
53 "YKECTKOCTD BOIBI M METOMBI €€ Batmaarexa TIOH
" g g https://m.edsoo.ru/00aclac8
YCTPaHECHUS
bubnuoreka [IOK
54 Autro 7|
TEOMUHHH https://m.edsoo.ru/00ac1c64
55 AmdoTepHbIe CBOWCTBA OKCHUIA U bubmmorexa LIOK
TUOPOKCUIA https://m.edsoo.ru/00ae1c64
b K
56 Keneso ubauoreka 11O

https://m.edsoo.ru/00ac1d86




Oxcuppl, TMIPOKCHUIBI U COJIU JKeJie3a

bubnuoreka [IOK

> (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O6o0menne 1 cucTeMaTU3aLUs
3HAHUHN
IIpaxrrueckast padora Ne 7. Pernenne
59 SKCMEPUMEHTAIBHBIX 33714 110 TEME bubnuoreka [IOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COETMHECHUSD)
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEaKLUM, €CIU OJUH U3
60 pPEareHToB aH B U30BITKE WIN bubmmorexa LIOK
COAEPKUT npuMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MaCCOBOM 10JIM BBIXOAA MPOAYKTA
peakuuu
61 Ob6o0menne 1 cucTeMaTU3aus
3HAHUU
KonTponbHast pabora Ne4 mo reme
62 «BaxxkHelnmme MeTaibl U UX
COETMHECHUSD)
63 BemectBa u marepuaisl B bubnuoreka [IOK
MOBCETHEBHOMN KU3HU YEIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUECKOE 3arpsi3sHEHNE bubnuoreka [IOK
OKpY>Karolen cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B perieHuu bubmmorexa LIOK
SKOJIOTHYECKHX TIPpobsieM https://m.edsoo.ru/00ae4270
IToBropenune. O600meHue u
66 CHUCTEMAaTH3allls 3HAHUH I10 TEME Butmaresa IO

((QHGKTpOJ'II/ITI/ILIeCKaﬂ Jucconuanms.

https://m.edsoo.ru/00ac0d0a




XHMHYecKHe peakLiii B paCTBOPax»

IToBropenune. O600meHue u

67 CHUCTEMATH3ALIUs 3HAHUH 110 TEME | bubnuoreka [IOK
«BakHenIye HeMeTaJJIbl H UX https://m.edsoo.ru/00adb33¢
COETMHEHUS
ITosropenue. O6obmeHue u

68 CHUCTEMATH3AIIUs 3HAHUH 110 TEME | bubnuoreka [IOK
«BaxHenIye MeTaJJIbl U UX https://m.edsoo.ru/00ad9cb2
COCMHEHMS»

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOJUYECKHUE MATEPHUAJIbBI IUIA YUUTEJIA
HHNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET



