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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDY
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1o XxuMuu Na€T MNPEJCTaBICHUE O MEJsAX, OOIIeH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET o0si3aTeNbHOE peaMETHOE COJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XHMHUH, OMNPEIENACT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMXxcs, OMNpPEAeNSeT BO3MOXKHOCTU TMpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IO3HABATEIbHOU JEATEIBHOCTH OOYYarolierocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHWE XWMHH CIIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPIUU U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MTUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHue xumuu:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JICSITEIbHOCTH,
OKCIIEPUMEHTAJLHBIX M HCCIICOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€SITeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeaMeTra, KOTOpPbIM  ABJISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKOW COCTAaBIIAIOIIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOrO MpeAMETa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TOTOKEHUH,
JOCTYIIHBIX 00O0OIIEHU MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHi, B GOPMHUPOBAHUHM U PA3BUTUU MO3HABATEIIbHBIX YMEHHUH U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUSI Ba)KHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBU, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaoIlIero MHpa, WCIMOJb3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh MX MpPHU pPEIIEeHUH MNpoOJeM B TMOBCETHEBHOW XKHU3HU MU
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUYECKUX OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA JUIsI BBIPAOOTKH HKOJIOTHUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmyrna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIa CTPYKTYPHBIX eAuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3I0KEHUs, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBuiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3sLOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (MJaBjIeHUE BOCKa, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
OMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuui (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMarorpadus, TpoBeJeHIE OYUCTKH MOBAPEHHON
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  pEe3yJbTaTOB  IPOBENCHMSI  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHMYECKHX BELEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpileHHbIe M HEHACBIIMIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHHne NpUPOIHbIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Kmaccudukanust ocHOBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctn meramoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COAECPKaHUs KUCIOpOAa B BO3AYXE, MOJIYyUEHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula JPYTMM M3 PAacTBOpPA COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIINHU

[lepBble TOMBITKK KIACCUPUKAIIMU XUMHUUYECKUX dJIEeMEHTOB. [loHsaTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas U JJIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. OnexkTponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUsl pajJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproanyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
rpaKIaHUH.

Xumudeckass cBsa3b. KoBajeHTHas (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B § Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4HbIH (akT, rUroTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHU4YecKasi peaKkius

[lepnognueckuit 3axoH. Ilepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IE€PBBIX TPEX MEPHUOJOB, Kalus, KalblUsi H HX
COCMHEHUN B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Krnaccudukaiys XuMAYeCKUX peakiuii Mo pa3IuvdHbIM MMPU3HAKAM (10 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomMy 3ddekrty, 1o
W3MEHEHUIO CTENEHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTrne 0 xXumMuyeckoM paBHoBecuU. DakTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIE YypaBHEHUsI peakiuil. CBOICTBA KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUANIOB), TMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHHUs, COSTUHEHMs), paclo3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTENeHU okucieHus. CTpoeHrue U (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEICTBHE C METa/llaMH, HEMETaulaMH, WIeJ0o4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4deHHE, mpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOZA HA OPraHU3M 4YeJloBeKa. BakHeWluue XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOIU(MUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (00Omme Kak
MPEACTaBUTENST Kjacca KHUCJIOT U crnenuduyeckne). XUMHYECKHUE PEaKINH,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOCOo0a TMOJYYEHHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIoIIEH cpedbl COCIMHEHHMSIMU cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOoCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMu4yeckue cBoiictea. Kpyroopot a3ora B mpupone. AMMHUax, ero
bu3nYecKue 1 XUMUYECKHAE CBOMCTBA, MOJydyeHrne u nmpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJIydeHHe, (PU3MYECKuEe U XUMHUYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  ClenudpuyecKue).
Hcnonb30BaHWe HUTPATOB U COJIEH aMMOHMSI B KAyeCTBE MMHEPAIbHBIX
yI00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3MdIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIMKA, PACTIPOCTPAHEHHE B TMpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue U TnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIECHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHa"abHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIeH, 3TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOAYKTBI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MIPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpax, OeNkax, yrieBojax — U uxX
poJii B KM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue W XHUMHYECKUE CBOMCTBa, IOJyYEHUE W
npumeHenue. CoenuHeHus KpeMmMHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcusie kpemHusi (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpOUTENbHbIE MAaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJOPUAOB (TajJOre€HUIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYyIIMBaHUs caxapa o JEeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIuu Ha Cybdar-
UMOH U HaOJIO[eHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MpPOBEACHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAaHHE  BUJEOMATEPHUAIIOB), U3y4eHUE  Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEACHHE KAYeCTBEHHBIX PEaKlui Ha KapOoHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckne U XUMUYECKUE CBOMCTBA MeTaiioB. OOmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[I{emouHble MeTAJIBL: MOJNOXKEHUE B Ileproanyeckoil cucTeMe XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIbI MarHuid MW KalblMH: IIOJIOXKEHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TIos10)keHue B [leproindeckor cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaOIrOEHUE M OMUCAHKE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEeh cpeanl (MpeaenbHasl I0MmyCcThUMast
KOHIIEHTpalus BemecT, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKChRepuMeHm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€d MpH W3YYeHMH XMMHHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, NepUOJAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aTOM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsii, MNPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUM H
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMainuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCe JTOW Y4YeOHOM eATENbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM MU COCTAaBIIAIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAEMBIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPAaBOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JeATEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHHOCTH U YPOBHSA OOyYCHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypEeHHs ),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 TpyJa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATENbHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOJPECCHOHATLHOM Cpejie;

6) PK0JIOrHYECKOro0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, & TAKKE B CUTYaIIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSITHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAKOUIEN TPUPOIHON CPEOU, IS TTOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJBTYphI, OCO3HAHHWS TJIOOAJBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeTanpeaMETHBIX PpE3YJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOMN



HAyYHOW KapTHHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE NCUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX ()aKTOB U SBJICHHH, BBIOUPATh OCHOBAHHS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TNO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTAa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON PeaklMi — MPH PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 33J1a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [JI1 (POPMHPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKACHUN;

NMPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynibTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAJIM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS NPEJI0KEHHOMN 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh IMPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JCUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJy4YeHHUsI HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pE3yJabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K konIy oOyueHus B 8 kjacce npeMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJIa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBast 10J1s1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIIUU, TEIJIOBON 3PPEKT peakiiuni,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, PaaUyC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS. U HEMOJISIpHAsl KOBAJECHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji1 BEIlEeCTBa
(MporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITH 3TU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHHSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHassT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TabMuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSITHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OonblliMe TEPUOAbl, COOTHOCUTH O003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux saemeHtoB J[. U.
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYacCTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
W CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCu(UKaiuio,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEeaKIUil, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXe IMpaBuUjiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraienH, METUIOPAHXK U IPYTHUE).

K xoHIiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUIA:

PacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas Peaklnsi, XUMUYecKasi CBS3b, TEIIOBOM 3¢ ekt
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pPACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCICHHWE H  BOCCTAHOBIICHHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cpeibl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy llepuoanmdeckoit CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas mnoarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHMCHIBATH) OOIIME U CleUUPUUECKUe XHUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJTBEPXKIAs OIMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPAILLEHHBIE YPAaBHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMUA II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJYYCHHIO W COOUpPAHHIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bubnuorexa [{OK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMudeckue 15 | 0 bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kucinorax g 0 | bubnmnoreka [HOK

’ Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBAHHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChl 1 | | bubnuorexa [{OK

’ HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 | 0 bubnmnoreka HOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 0 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX G 10K
nonroTexa
2.3 asieMeHTOoB VA-rpymmnbl. A3ot, hochop U ux 7 0 1
pyH Pocgop https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

bubnunorexa LIOK
3.1 06 7| 4
HIHE CBOHCTRA METaILIOB hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
| [Ipeamer xumun. Poib XUMUU B KU3HU | 0 0 bubmuoreka [JOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 I1 1 0 0
OHSITHE O METOJaX IMO3HAHUS B XUMHUH https://m.edsoo.r/ff0d227c
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUN U TIPUEMBI | 0 | bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa U cMech. CIocoObl | 0 0 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 A 1 0 0
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHThI. 3HAKU | 0 0 bu6mmoreka [IOK
(CMMBOJIBI) XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 I1 1 0 0
POCTHIE H CHOAHHIE BetmecTEa https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 0 0 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
1 OTtHOCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XUuMHUYECKUE SABICHUSA. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamdecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6mmoreka [JOK
19 sHuKIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel o reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIpOCTOC BEIIECCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 nabopaTtopuu ZILIH OMLIIJ_UIGHI:;{OCTI/I bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI iro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa LOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XUMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KMCJIOTaxX " €O
HATHE O KHCTIOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYecTBa
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienust 00bEMOB ra30B 110
34 aBHCHHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa [IOK
P .. peaitt o https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIECHHI Tra30B
35 DOu3nIecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HacwiieaHbie
37 u HeHaCBIpeHHLIZ acTBOpEI. MaccoBas bubmorexa HOK
B pacrBopaL. https:/m.edsoo.ru/fF0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
18 «IIpuroroBiieHrE paCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupuUKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [TOK
: P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCH(PUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA

bu6mmoreka [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBII) ot )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG bubmorexa HOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U crucTeMaTu3alus 3HaHU!
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
o p https://m.edsoo.ru/00ad9¢ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenaeneeBa
bubnmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI 1

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000I0UeK
. bubnmoreka [JOK
55 aTOMOB 3J1eMeHTOB [lepuoanyeckoii
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHUYECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTUA HAyKu U npaktuku. /. 1. bubnnorexa [JOK
MenaeneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBHblii ypok. O000I1IEHHE 1
58 CI/ICTEMaTI/BE}l’p WS 3HAHWH / bubmorexa LIOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponsHast pabota Ne4 o reme
59 «Ctpoenune atoma. XUMHYECKas CBSI3b» bubmorexa [TOK
P . ) https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumudeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas monsipHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuorexa [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 0) 1
KHCTTITTCII 1 BOCCTAROBHTENH https://m.eds00.ru/00adb076
PesepBHbIil ypok. O000IICHHE 1
67 CI/ICTIe)MaTI/I?;Zp us 3HaHI/II7]-Iu 10 TeME 1 bubmorexa [TOK
! https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XUMHUUYECKasl CBA3b)
68 PezepBHblit ypok. O60011eHNE U | bubnnorexa [HOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.
| [lepuonuueckast cucrema | 0 0 bubmumoreka [IOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMHUYECKHUX HJIEMEHTOB 1 0 0 bubmmorexa LOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | 0 0 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 0
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux | 0 0 bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOUN
7 €aKIuHA HOHSII?FI/IG 0 TOMOT'€HHEBIX U 1 0 0 bubmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DaxkTOpHl, BAUSAIOLUINE HA CKOPOCTh 1 0 0

XUMHYECKOMN PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmnorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Hounrie ypaBHEHUS peakIuil bubnmorexa [IOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEJICTAaBICHUN bubnnorexa LIOK
P UI{ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIHI
XUMHUYECKHUE CBOKWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
. bubmuorexa [JOK
14 [TonsiTue o rusponuse conen
https://m.edsoo.ru/00add9d4
15 O060011eHNe U cUCTEeMaTU3ALUs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrenuie DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTtponbHnas pabora Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALHS bubmmnorexa [IOK
p o HHATI. https://m.edsoo.ru/00addec(
XUMHYECKUE PEAKIIUU B PaCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;ﬁCTBa Ha IIpuMepe bubnnorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHYECKHE CBOMCTBA, ITOJIy4YCHNE,
IIPUMEHEHHUE

[TpakTrueckas padora Ne 2 o Teme

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

bubmuorexa [JOK

20 «TonyueHne COMAHON KUCTOTHI
YHCHHE oIl ’ https://m.edsoo.ru/00ade348
U3y4YeHUue e€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynmsr https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHast KUCIIOTa,
25 ¢duznyeckue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa dJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHUE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, MOIyUYCHUE B
I https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpaxTuueckas padora Ne 3 o teme
30 «llonyyenne aMmmuaka, U3y4eHHue ero bubmorexa HOK
wadi > ST https:/m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XHMMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonp30BaHWE HUTPATOB M COJICH
aAMMOHHS B KQUECTBE MUHEPATbHBIX
32 o0peHnil. XMMHUUECKOE bubmorexa [JOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHCHUSIMU a30Ta
®ocdhop. Oxcupa bhochopa (V) u
33 @ocgo pHaSI KncnfTa (b@pljsn(qe)CKHe " bubmmorexa [TOK
P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B
34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHHE B
35 pu E))zle g)nmieaclile 1 XUMHUYECKUE bubmmorera [IOK
p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yriaepojaa, ux Gpuzndeckune u bubnmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosbHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006¢c
[TpakTnueckas padota Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KakK O
https://m.edsoo.ru/00aec054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJBHBIX 3a/1a4 10 TEME bubnuorexa [JOK
«BaxHenme HeMeTaJulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponbHnas padora Ne3 no teme
42 «BaxHenme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepucTUKa XUMHUUECKIX
AJIEMEHTOB — METAJLIOB.

13 Mertannmuaeckas CBsI3b U bu6mmoreka [IOK
MeTa/UInYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKHUH Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS
mMeTaiioB. CruiaBel. Berauciienus mo

45 ABHCHMSIM XMMHYECKUX PEAKINMN bubmorexa HOK
P DeaiHI, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
puMecHu
bu6mmoreka [IOK
46 TTonsTHE O KOPPO3UU METAIIIIOB
PP https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 €JI0YHBIC METAJLIBI
= https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMeEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coefMHEHN KaJlbIUA
https://m.edsoo.ru/00ael5e8
51 O06o0meHre U cucTeMaTH3aIus
3HAHUU
50 JKEcTKOCTH BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOMEI €€ bubnmnorexa [IOK
" A https://m.edsoo.ru/00aeclae8
YCTpaHEHUSI
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEIGHI/IG 1A CUCTEMAaTHU3ALH
3HAHHUHN
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U KX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH JOJIH BBIXOJIa MMPOIYKTA
peakIuu
61 O6OGI£IGHI/I€ U CHCTEMaTHU3aHUs
3HAHUHN
Konrtponsnas pabora Ne4 o teme
62 «BaxxHe#mme MeTaIbl U UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCEIHEBHOM KU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe bubnuorexa [JOK
OKPYKaIOIIE Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CHCTEMATHU3AlMS 3HAHU I https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHIE U bubnuotexa [JOK




cHcTeMaTH3amus 3HaHuH

68 PesepBublit ypok. O6o0mIeHnE 1

cHCcTeMaTH3aIus 3HaHUuH

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOT'PAMMBI

8 KJIACC
Kon
npoBepsieMo IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
ro o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT0 00111eT0 00pPa30BaHUs
pe3yabTara
1 ITo Teme: «IlepBOHaYabHbIE XUMHYECKUE IIOHSATUSD)
pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TOHSTHI: aToM, MOJIEKYJa,
XHMHYECKUM DJIEMEHT, TIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAST W HEOAHOPOJHAs), BAJIEHTHOCTh, OTHOCHUTEIbHAs aTOMHAas W
MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast
1.1 JIOJISI XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM, XHMHUUECKAst
peaknms, KiacCU(UKAIMsA pEaKIWil: peaklUu COCIUHCHHUS, PpPEeaKIuu
pa3lioKEeHUs1, PEaKIIUU 3aMEIeHHs], peaKIIuu 0OMEHa, SK30- U YHJA0TEPMUYECKUE
peakiuu, TEeIIoBoM 3(QeKT peakuuu, pacTBOpP, MaccoBas JOJdS BeIIecTBa
(mporeHTHAsE KOHIIEHTPAIIKs) B PaCTBOPE
. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHITHI U MPUMEHATH
' 9T TOHSATHS IIPU ONMCAHUHU BEILIECTB U UX MPEBPALLICHUN
13 UCIONIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBIeHHUS (POpMyYI BEUIECTB U
' YpaBHEHUN XMMHUUYECKUX PEaKIun
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
1.5 OTIPENIETISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
P KJIacCU(DUITUPOBATh XUMHUUYECKHE PEAKINH (10 YHCIIY U COCTaBy YYaCTBYIOIIUX
' B PEaKLMH BEILIECTB, MO TEMJIOBOMY 3(PPeKTy)
1.7 BBIYHCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJTF0 XUMHUYECKOTO dJIeMEHTa 1o (popMysie COeTUHEHNUS,
1.9 BBIUHCIISITH MACCOBYIO JOJIKO BENIECTBA B PACTBOPE
110 MPUMEHSATh €CTECTBEHHOHAyYHBIE METOABl TO3HAHWUA — HaOIIOJCHHUE,
' U3MEpPEHHE, MOJCINPOBAHNE, IKCIIEPUMEHT (PeasIbHbIA U MBICIICHHBIN )
2 ITo Teme: «Baxunenmue npeacTaBUTENI HEOPraHUYECKUX BEILIECTB)
)1 pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MOHSATHUH: OKCHJ, KHCIOTa,

OCHOBAHUCE, COJIb




2.2

2.3

24

2.5

2.6

2.7

3.1

OTPEICTISITh MPUHAICKHOCTh BEIIECTB K ONMPEACAEHHOMY KJIacCy COSAMHCHUMN
o popmymnam
KJIaccu(UIMPOBATh HEOPTaHMUECKUE BEIICCTBA

XapakTepu3oBaTh (OMHUCHIBATh) OOLIME XHWMHUYECKHE CBOWCTBA BEIECTB
pa3MYHBIX KJIACCOB, MOJTBEP)KIash OMHCAHHE MPUMEpPaMH MOJIEKYJISPHBIX

YPaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUN

IMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBHCHMOCTH OT HX Ka4YCCTBCHHOI'O
COCTaBa, BOBMOKHOCTHU IMPOTCKAHUA XUMHUUCCKHUX npeBpameHI/Iﬁ B Pa3/IM4YHbIX

YCIIOBHSIX

CJIEZIOBAaTh NpPAaBWJIAM IOJIb30BAHHS XUMHUYECKOW IOCYAOH M J1abopaTOpHBIM
000pyI0BaHUEM, a TAK)Ke IPaBUIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU
C HHCTPYKLUHUSMHU I10 BBIIOJHEHHUIO JaO0OPATOPHBIX XMMHUYECKUX OIIBITOB I10
HOJYYEHUI0 U COOMPAHHMIO ra3000pa3HbIX BEILECTB (BOAOPOJA U KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J0JE€H pacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATH W INPOBOJUTh XHWMHYECKHE OKCIEPHUMEHTHI 110
paclo3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOIUBIO HMHAUKATOPOB

(;1akmyc, peHondTanenH, METUIIOPAHX U APYTUeE)
IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOU pEeaKkIuu

[To Teme: «llepmomnueckuii 3axkoH W Ilepuonmyeckas cucreMa XUMHUYECKHUX
sanementoB /. WM. MengeneeBa. CtpoeHue aToMOB. XHUMHUYECKAsl CBA3b.

OKHCIUTEIIBFHO-BOCCTAaHOBUTEIBHEIC pCaKkum»

PaCKpLIBATH CMBICI OCHOBHBIX XHMHYCCKHMX ITOHSTHIA: AApO aTroma,
BHGKTpOHHBIﬁ clioit aToOMa, aTOMHas Op6I/ITaJ'H:>, paanyc aromMa, XUMHYCCKasd
CBA3b, ITOJIAPHAA W HCIOJIIPHAA KOBAJICHTHAA CBA3b, DJICKTPOOTPHULATCIBHOCTD,

HOHHAas CBA3b, HOH, KATUOH, daHHUOH, CTCIICHb OKHMCJICHHUA

3.2

KJ]aCCI/I(bHLIHpOBaTB XUMHUYCCKUC 3JICMCHTbBI

33

34

ONMCHIBATh M XapaKTepu3oBaTh Ta0nuuHyio Gopmy Ileproanueckoit cucTembl
XUMHYECKHX 2JIEMEHTOB: pa3nyaTh MOHATUSA «TJIaBHas NoArpynna (Arpymnmna)»

u «obouHas noarpynna (brpymnmna)y, «Mmansie» 1 «00IbIINE» EPUOIBI
packpbiBaTh  cMbicn  [lepmoamueckoro  3akona .M.  Menneneena:
ACMOHCTPUPOBATH IIOHUMAaHHUCEC HepHOI[H‘ICCKOﬁ 3aBUCUMOCTHU CBOMCTB

XUMHUYCCKUX 3JIEMCHTOB OT UX ITOJIOKCHUSA B HepnozmquKofI CHCTEMCEC

3.5

COOTHOCUTh 00O3HA4YeHHS, KOTOpble WUMeEITCcsS B Tabmuie «llepuommyeckas

cucteMa XuMudeckux dieMmeHToB JI.M. MeHaeneeBa» € YUCIOBBIMHU




XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsijl

Aqpa, 001Iee YICIIO IIEKTPOHOB U PACHPEACTICHUE UX 0 JIEKTPOHHBIM CII0SIM)

3.6 OIPEAEIATh CTENEHb OKUCIEHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX
37 ONpeNeNsiTh BHJ XUMHUYECKOM CBsI3W  (KOBAJIEHTHAasT MW  HMOHHAs) B
' HEOPraHMYECKUX COEIUHEHUSIX
9 KJIACC
Kon
1poBepse IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
r;r;ﬂ”a o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi
Ta
1 ITo Teme: «BemiecTBo 1 XUMHUYECKas pEaKLs»
PAaCKpBIBaTh CMBICI OCHOBHBIX XMMUYECKHMX MOHATUH: PacTBOP, 3JIEKTPOJIMTHI,
HEBJICKTPOJIHUTBI, JICKTPOJIUTUYCCKAA JUCCOoOLMalusia, pCaKMi NOHHOI'O O6M€Ha,
KaTaJln3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTHUMbIe M HEOOpaTUMBbIE peakiui,
1.1 OKHCJIWUTCIbHOBOCCTAHOBUTCIIBHBIC PCaKOHWKM, OKHCIHUTCIb, BOCCTAaHOBUTCIID,
OKHCJICHHE U BOCCTAaHOBJIEHUE, AJUIOTPONHUS, aM(POTEPHOCTb, XUMHUUYECKasl CBSI3b
(KoBaJIeHTHAas, NOHHAs, METAIJINYECKasi), KpUCTAJUIMUECKas peléTKa, CIUIaBbl,
CKOpPOCTh XUMHUYECKOH peakiuuu
- WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUECKUX MOHATUH U NPUMEHSATh
. 9TH MOHATHUSA IPHU ONMMCAHWHN BCIICCTB U UX npeBpameHI/Iﬁ
13 COCTaBJIATb YPaBHCHUA SHGKTPOHI/ITI/ILIGCKOI\/JI Jucconuanuu KucCJorT, HIGJ'IO‘IGI\/’I u
' COJIei, TIOJHbIE U COKpAIEHHBIE YPaBHEHUS peakifii HOHHOTO oOMeHa
14 PacCKphIBaThH CYIIHOCTDH OKHUCIHNTECIIBHO-BOCCTAHOBUTCIIbBHBIX peaKHI/Iﬁ
' MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCca ATUX peaKIuii
1.5 IPOBOJUTH PACUYETHI 110 YPAaBHEHUIO XUMUUECKOHN peakiuu
2 ITo Temam: «HemeTamisl 1 UX coeTuHEHU» U «MeTallbl U UX COCTUHEHUS
XapakTepu30BaTh (ONMUCHIBATh) OOIIHE U Crieln(UIeCKUe XUMUYECKUE CBOUCTBA
2.1 MNPpOCTBIX W  CIOXHBIX BCIICCTB, IMOATBECpKIAAad OINHCAHHUC TIpUMEpaMu
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ
29 COCTaBJIATH YpaBHCHUA peaKL{Hﬁ, MOATBCPKAAOIIUX CYIICCTBOBAHUC
‘ TFEeHETUYECKOM CBA3M MEX]y BEIIECTBAMH Pa3IMYHbIX KJIACCOB
2.3 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS,




BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX
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CJIeZIoBaTh IPAaBUJIaM I10JIb30BAaHMS XUMHUYECKOW IMOCYAOH U J1abopaTOpHBIM
000pyI0BaHUEM, A TAK)KE MIPaBUIIaM OOpAaIEHHsI C BEIIECTBAMHU B COOTBETCTBUHU
C MHCTPYKLUUSMH IO BBINOJHEHUIO J1a0OpPaTOPHBIX XMMHUYECKHUX OIBITOB IIO
MOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BELIECTB (AMMHAKa U YTIIEKHCIOTO

rasa)

2.5

MPOBOJAUTH PEAKIMH, MOATBEPKAAIOIINE KAaYECTBEHHBIM COCTaB pPa3iWYHbIX
BEIIIECTB: PACIO3HABATh OIMBITHBIM MYTEM XJIOPUI-, OpOMUA, HOAU, KapOOHAT,
docdar, cunmkar, cynbdaT, TUAPOKCUIUOHBI, KATHOHBI AMMOHUS, HOHBI
M3yYECHHBIX METAJUIOB, PUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX

BCIICCTB

ITo Teme: «Xumus u OKpYy:Karomiast cpeaa»

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX MMOHSTUM: HHK BCIICCTBA,

KOPpO3uA MCTAJJIIOB

32

MIPUMEHSATh OCHOBHBIC OIEpAIlMU MBICITUTEIIBHONW NEATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMATH3allMI0, BBHISBICHHE MPUYMHHO-
CJIEICTBEHHBIX CBSA3€H — /I M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX
peakInii; eCTECTBEHHOHAYYHBIE METO/IbI MIO3HAHUSI — HAOJI0IEHUEe, U3MEPEHUE,

MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEaTbHbI U MBICTICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATUA

1.1

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YelOBeKa. XUMHS B CHUCTEME HAYK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE

BC€IICCTB

1.2

1.3

1.4

ITonsTHEe 0 MeTOAaxX MO3HAHUSA B XMMHUM. UHCThIEC BEIIECTBA U CMECH. CriocoOsbl

pas3neneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

KomnuectBo BemecrBa. Moiss. MomsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IuHUI BemiecTtBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

1.6

dusnueckue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpPaHEHHUs Macchl BEUIECTB. XUMHUUecKHe ypaBHeHus. Kinaccudukanus

XUMHUYCCKUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XHUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI0H, C MPaBUIIaMU
paboTel B JabopaTopum W mpuéMamMu OOpalieHus C  JabopaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U ONUCaHWe (U3MYECKHX CBOWCTB 00paslioB
HEOPTraHWYECKUX BEMIeCTB, HaOMogeHHe GU3NYecKuX (TUIaBIICHHE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHHUE caxapa B CTYIKE, KHIIEHHE U KOHACHCAILUS BOJIbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKATMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIOTOW) SBIEHWW, HAOMIOIEHWEe W OINUCaHUE
MPU3HAKOB TMPOTEKaHUd XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PaCTBOPOM
commu meau(Il), n3yuenne cnocoOoOB pasaeneHus: cMecei (C MoOMOIIbI0 MarHNuTa,
bunbTpoBaHME, BHIMMAPUBAHUE, TUCTHILISAIMS, Xpomarorpadus), MpOBEICHUE

OUYHCTKHU MOBAPEHHOM coyy, HAOIOIEHUE U ONMCAaHKUE PE3YJIbTATOB MPOBEICHHUS




2.1
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OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHe MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucioponm — aneMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJIyYeHUsl KUCIOpoJa B Ja0opaTopud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIopoa B mpupose. O30H — aIoTponHas MoAu(GUKALHs KUCIOpOoIa

TernoBoit 3P PeKT XUMUIECKOHN peaKkiiui, TEePMOXUMUIECKAE YPABHEHHS, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHNE BO3/1yXa,
yCcuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IPHUPOZE,
¢u3ndyeckre M XMMHUYECKHE CBOWCTBA, HNPUMEHEHHE, CIOCOObI IOTYYeHHUS.

Kucaote! u comu
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Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputrenb.  PacTBOpBI.
Haceimiennbsie 1 HEHACHIIIEHHBIE PACTBOPHL. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU ueloBeka. KpyroBopot
BOJAbl B MpUpPOAE. 3arps3HEHHE MPUPOIHBIX BOA. OXxpaHa UM OYHUCTKA
MIPUPOIHBIX BOJT

Knaccudpukanuss Heopranmveckux coeauHenuid. Oxcuapl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywoimiue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenkmatypa okcuaoB. Dusnyueckne M XUMHYECKHE

CBOMCTBa OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanms. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenne ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBOMcTBa KuCIOT. Psan axktuBHocTH MeTaiioB H.H. Bekerosa.

[Tomy4yenue kucnot

29

Comu. Homenknatypa coseil. @u3nUecKkue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue cose

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ




2.11

3.1

XUMHYECKUH  OJKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COJAEpKAHUsA
KHCJIOpO/a B BO3JyXe, MOJIy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOACUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus TOpeHus (I1okapa), 0O3HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIydeHHE, COOUpaHHE,
pacno3HaBaHUE M M3Y4Y€HHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJACHCTBUE
Bojopoza ¢ okcunom Menu(Il) (Bo3MoKHO HCIIONB30BaHUE BUCOMATEPHUAIIOB),
HaOmo/ileHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PAa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCUCTBHE BOJBI C MeTAJIaMU (HAaTpUEM U KajbIHeM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KUCIIOT U INEJNOYel C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIO/ICHUE W3MEHEHUs
OKpacKM HHJMKAaTOpPOB B pPAacTBOpAaxX KHCIOT M IIEJIOYeH, H3ydeHue
B3aumoeiicTBust okcuga meau(ll) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT C
METaJUIaMH, PeaKIUi HeUTpalIu3aluu, MoIy4YeHue HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOrO0 MeTaula JpyruM M3 pacTBopa COJIM, pEIlIeHHe
AKCIIEPUMEHTANIbHBIX 3a/ad N0 TeMe «BaxHelme Kiacchl HEOPTraHWYECKHUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[TepBple TOMBITKMA KIACCH(PUKAIUU XUMHUYSCKUX DJJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IEJIOYHBbIC U IIEIOYHO3EMENbHBIE METaJlIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XuMA4YeCKHnx 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHTtoB JI.MI. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl AJIeMEHTa
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Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMOoB NepBbIX 20 XUMHYECKHX 3JIEMEHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO




3JIEMEHTA MO ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.11. Menneneena
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3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB IO TpYINaM H TEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku U npaktuku. .M. MenneneeB — y4€HbIN U

I'pa)XKaaHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b
Crenens okuciienus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoiecco

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHE THAPOKCHUAA LHUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIHOCTPUPYIOHIUX IPUMEPbI OKUCIIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pe€aKuuu pa3jioKCHUA, COC,I[I/IHSHI/ISI)

Kon

1.1

1.2

1.3

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4ecKux snemeHToB J[. 1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kailus, KalblUsi H MX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM DdJIeMeHTOB B llepuoamyeckon

CUCTEME U CTPOCHUEM UX AaTOMOB

CrpoeHue BellecTBa: BHJAbl XUMHMUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU
U BUJa XUMUYecKo# cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeUIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IrCHECTUYCCKAA CBA3b HCOPTAaHNYCCKUX BECIICCTB

Krnaccudukanys XuMu4eckuxX peakiuid Mo pa3aIuyHbIM IpU3HaKaM (10 YUCITy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo
M3MEHEHUIO CTEMEHEH OKHUCIIEHUS XMMHUYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,

[0 YYacTUIO KaTaau3aropa). OK30- M  SHIOTEPMHYECKHE  peakluuy,




TepMOXUMHUYECKHe ypaBHeHU. [IoHATHE O CKOPOCTH XMMHUYECKOI peakiuu

1.4

1.5

Ilonsatue 00 O6paTI/IMI)IX u HeO6paTI/IMI>IX XUMHYCCKUX PpCaKIUAX. IlousTue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTHEe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpBI, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYSCKOM p€akuun MW IIOJTOKCHHUEC

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C HCIIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIUid MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHWMH H COJCH B CBET€ TPEIACTABICHHNA OO0 3JICKTPOITHTUICCKON

Auccounalnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3e coyen

1.7

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSAMU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpUa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILIECTB,  Ipolecca
JUCCOIMALMM  KUCIIOT, Ienoded M conedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHUAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
MPOTEeKaHMs peakuii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BhIJCICHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OINBITOB, WUIIOCTPUPYIOLINX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil (FOpeHHe, peakiy Pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannsl 1 UX COeIUHEHUS

2.1

O6mass xapaktepuctuka rainoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTeTIeHHN oKuciaeHus. CTpoeHne U GU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3amMoJIelicTBHE C METa/lIaMH, HEMETaJJIlaMH, IIejIo4aMu). XJIOPOBOJOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeka. BaxHeliine XJIOpUAbl U UX




HaXO0XJEHHE B IPUPOJIE

2.2

2.3
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2.5

OO6mas xapaktepuctuka djieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHN okuciaeHus. CTpoeHue u GU3nIecKrue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHMUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusznueckue M XUMHUYECKHe cBOMCTBa. OKCHUIBI cepbl KaK MpelICTaBUTENIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBOHCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakuuu, JeXalue B OCHOBE MPOMBILUIEHHOTO croco0a IMOIYy4eHUs CEpHOM
kucnothl. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxkneHue cepsl U €€ COCNMHECHUN B MPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KHUCIOTHBIC TOX[IH,

3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHS

OOmast xapaktepucTuka 5ieMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paclpOCTpaHEHHE B IIPUPOJIE,
¢usnveckre u XUMUIeCKre cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero ¢u3nMveckue W XMMHUYECKHE CBOMCTBa, ModydyeHue M npumeHeHue. Comu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHE.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nvecKkue W XHUMHUYECKHEe CBOMCTBa (0OIIMe Kak TPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJiell aMMOHHS B
KauyecTBE MHUHEPAIbHBIX yN0oOpeHuil. XHMHUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpebl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpunUECKre U XUMUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyudeHue. Vcnonb3zoBanue ¢ochaToB B KayecTBe

MUHEPAJIBbHBIX YI0OpEeHHM

Obmass xapaktepuctuka 3yeMeHToB IVA-rpymnmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOoJ, aJUIOTPOIIHBIE
Moau(UKaAIMK, paclpoCTpaHEHHE B MNpupoae, (U3MUecKhe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupoae. OKcuasl yriaepona,
ux (uznyeckrue M XUMHUYECKHE CBOICTBa, IEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJTy4YeHHUE M NMPUMEHEHHE. DKOJIOTHYecKre MpoOaeMbl, CBA3aHHBIE C OKCHUIOM

yrinepona(IV); rumoresa rino0adbHOTO TMOTEIUICHUS KIMMAaTa; MapHUKOBBIN




2.6

a¢dexr. YrompHas kucinora W €€ conm, UX (UINYECKUEC U XUMHUUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34MCTBE

[lepBoHauabHBIE TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCAMHEHHSX
yriaepoga (MeTaH, 3TaH, STWIEH, AalleTWIEeH, 3TaHoJ, IJHULEpPHH, YKCyCHas
kucnora). VX coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJM B IKU3HHU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue © XWMHUYECKHE CBOWCTBA, TOJYYCHHUE U
npuMenenue. CoenuHeHus KpemMHUsi B mnpupoje. OOmue mpeacraBieHusi 00
okcune kpemHusA(IV) u kpemuueBoi kucnore. CHIMKATHI, UX HCIIOJIb30BaHHE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jene300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUIN SKCIIEPUMEHT: U3ydeHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOpU-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpPa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE € 00OpasllaMH XJIOPHUJIOB
(rayloreHN1I0B); O3HAaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUANIOB); HAOMIOJIEHHE TIpoliecca
o0yIJIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBIEHHON CEpHOM KHCIIOTHI, MPOBEIECHUE
KauecTBEHHOW peaknuu Ha cyib(ar-uoH | HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O00pa3lamu
a30THBIX U (ochHOpHBIX yIOOpPEHUH; MoTydYeHre, COOMpaHue, paclio3HaBaHUe U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHMi Ha HOH
aMMOHMSI U (Qocdar-uoOH UM U3yYEHHE TPUZHAKOB UX MPOTEKaHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO0 (BO3MOXKHO
HCIOJIb30BAaHNUE BUJEOMATEPUATIOB); HM3YyUYEHUE MOJEIEH KPUCTAIUIMUECKUX
pemwéTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM

MPOTHBOTa3a; MOJIy4YEeHUE, COOMpaHHe, PACIo3HABaHWE W W3YYCHUE CBOWCTB




3.1

3.2

YIJIEKUCIOro rasa; IpOBeIeHHWE KayeCTBEHHBIX peakluii Ha kapOoHAT- U
CWJIMKAT-UOHbl U H3YyYEHUE IMPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIICHHE C
MPOJAYKIMEeH CHIMKATHOM HPOMBIIUIEHHOCTH;, DPEUICHHE 3KCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HeEMETAJIbI U UX COSTUHEHUS)
MeTtaiuibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKA XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHne MeTaiuioB. MeTainyueckast CBs3b U
METAJUINYECKass KPUCTANIMYECKass peleéTka. DJIEKTPOXUMUYECKUUA  psia

HaIlpsKEHUH METaJUIOB

duznyeckue U XMMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4eHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Crinassl (CTallb, YyT'YH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBIINIJICHHOCTH
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3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCUJIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METaJbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHvsi ¥ Kanplus. BaxHeimve coenvHeHUs Kalblus (OKCHA, THUIAPOKCHUI,

conu). KEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

AmoMuHUI: TonoxkeHue B llepuonmueckoll cucTeMe XMMHYECKHX SJIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA

AJTFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMenToB JI. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. DPuzndeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuiwl, THApPOKCHAb U conu skene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U TTOTyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaUIOB U CILJIaBOB,
uX (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE PpE3YJIbTaTOB KOPPO3UU METAJUIOB

(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH




4.1

B3aMMOJICHCTBUS  OKCHJIa KaJbllUsd W HATpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUATIOB); HMCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOPEHHs JKelle3da B KHCIOpojae (BO3MOXKHO — HCIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAYECTBECHHBIX PEAKIUI HA HOHBI
(Maramsi, Kanblus, amroMuHus, nuHka, skeneza(ll) m xemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKCAaHWE MPOIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATPHS,
Kausd W Kaublusg  (BO3MOXXHO  KCIIOJIb30BAHHE  BHJCOMATCPHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
IIMHKA; PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeHIne MeTauuibl 1

UX COCIMHEHHUS»
XHMHMS M OKpYXKaromas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa m marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momMoms NMpu XUMHYECKHX OXKOTaxX U

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI  3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxkatomen cpeasl [1IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MPOMBIIINIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yuyeHue 00pas3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanust Ha ocHose ®PT'OC

1

1.1

1.2

IIpencrasnenue:

0 TI03HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyIbTypbl M IPAKTHUECKON
JEeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYUCCKHUX MCTOHAAX HCCICHOBAHUA BCIICCTB U U3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHHC HCIIOJBb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

2.1

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpHuBaTh
XUMHIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO MpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO O0IIero 00pa3oBaHUs

Bnanenne cucreMod XHMHUYECKHUX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NIPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb (CpedHsis), XUMHUYecKas
peaKkuys, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMS, pEeaKuu
3aMeIlleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBas OIS XMMHUYECKOIO
AJIEMEHTA B COEIMHEHUH, MAacCOBasl 10JIs1 M MPOLIEHTHAs! KOHLIEHTPALUS
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIION aTOMa, aTOMHast

opOuTanb, paauyc aToMa, BAJICHTHOCTh, CTENCHb OKUCIICHHS,
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XMMHYECKas! CBA3b, HIEKTPOOTPHUIIATEIBHOCTD, TTOJISIPHAs M HETIOJsIpHast
KOBaJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUINYECKass pemérka (aroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEDJICKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKMM HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAaKUUH,  OKHCIUTENIb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBICHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIE peaKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus
METaJIJIOB, CIUIABBI

OCHOBOITOJIATAIONINE 3aKOHBl XUMHH: 3aKOH COXPaHEHHsI MaccChl,
nepuoandeckuii 3akon J.M. MeHzaeneeBa, 3aKOH ITOCTOSHCTBA
COCTaBa, 3aKOH ABOrajapo

TEOPHUH  XUMHH: aTOMHO-MOJICKYJISIpHAasi ~ TEOpHs,  TEOpHs

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJIIOUAIOIICH

3.1

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM w4HclIe MHHEpaJbHbIE YAOOpPEHMs, METaUlbl U CIUIABHI,
IPOAYKTHl TIEPEpadOTKH TPUPOAHBIX HCTOYHUKOB YTIICBOIOPOIOB
(yriasi, mpupoAHOro Trasza, He()TH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHMMAaHHWE 3HAYEHUS JKUPOB, OCIKOB, YTJIIEBOJIOB
JUIS OpraHW3Ma 4YelloBeKa; YMEHHE MPOrHO3UPOBATh BIHSHUE BEILECTB

N XUMHUYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

NPUPOJHYIO Cpery

3.2

3.3

34

YMCHHUC HUHTCIPUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUAMH OPYTrUux

y4eOHBIX MPEIMETOB

HaJIM4YHUEC OIIbITa pa6OTI)I C pa3siiIMYHbIMHU HUCTOYHUKaAMM I/IH(bepMaI_[I/II/I
Io XHMMHH (Haquaﬂ U HAYYHO-IIOIIYJIApHAsA JIUTEpaTypa, CJIOBAPH,
CIIpaBOYHHKH, I/IHTepHeT-peCprI)I)

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BfIICCTBaAX, HX
MMPEBPAIICHUAX u NPaKTUICCKOM MIPUMCHCHUU n YMCHHC

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTCJ'IBHBIX 3aJa4

BnageHne OCHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3bIKa XMMUH JUISI COCTaBJeHUs (HOpMYT HEOPraHWYECKHX BEILECTB,

YpaBHEHUN  XUMHUYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU




HomeHknatypbl (IUPAC u TpuBHanbHOIN)

VYMmenne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HCpHOI{H‘ICCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHCiIo
AJIEKTPOHOB), PACIPEEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NMEPHOIOB, KT U KaJIbIU
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paaulyc aroma, 3JIEKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepuonnueckoir cucreMe (B MalblXx NEpHOJAX U TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHYECKHE YJICMECHTBI

7.2 HEOpraHUYEeCKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensTh:

g1 BAJICHTHOCTh U CTETNEHb OKHUCICHUSI XUMHUYECKUX DJIEMEHTOB, 3apsl

' HMOHAa

g2 BUJI XHMHMYECKOM CBA3M U THUN KPUCTAUIMYECKOW CTPYKTYphl B

. COCUHCHHIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIUTENb U BOCCTAHOBUTEIIh

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, ammas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUl, KaJluid, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI

92 metaioB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

' III), okcunpr yraepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a30THasd,
dbocdopHas, yrojpHass, KpeMHHEBAsK KHCJIOTA U UX COJIH)

93 MPOTHO3UPOBATh M  XapakTEpU30BaTh CBOMCTBA  BEUIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NIPUMCHCHHUC BCHICCTB B




3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTE ITPOTCKAHUSA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUs pEaKLui, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHMCJIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA M3YYEHHBIX KJIaCCOB
' (rpyn) HEOpraHM4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCIATh (IPOBOIUTE PACUYETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHUSM XHMHUYECKUX pPEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MACCy PEareHTOB UJTU MPOIYKTOB PEAKIIH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIrolIeHue,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) TPU U3YUYEHUU BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEHHEe copMynupoBarth mpoliemMy U
MPEAJIOKUTh MYTU €€ PEIICHUS
122 Oe3omacHOil pabOTBl ¢ XMMHYECKHMH BEIIECTBAMH, XUMHYECKON
' MOCY/I0H ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMHU
B TMOBCEHEBHOM JKU3HH, TPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHUs
123 3JI0pOBbSl U OKPYXKAlOIIEW NPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHSI HAa >KMBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHUSI W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JICUCTBUS
3 Hannyne mpakTHYecKux HaBBIKOB TUTAHHUPOBAHUS M OCYIIECTBICHUS
CJEAYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
M3YYCHHE U OMHUCaHKne (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  (usnueckuMM M XUMHYECKUMU  SIBJICHUSIMH,  OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKY IPOTEKAHNS XUMHUECKUX PEaKLIUN




13.2

U3ydeHHe croco0OB pa3feieHHs CMecel

13.3

IMOJIY4CHHUE KHUCIOpoAa M HM3YUCHHUC €ro CBOP'ICTB; IMOJIY4YCHHUC
BOAOpPOJa U M3YUCHUC CTO CBOﬁCTB; IMOJIYYCHHUEC YIJICKHUCJIIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHON MaccoBOM  nonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) anas onpenereHHUs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

WCCJIEIOBAHUE W ONHCAHHE CBOWCTB HEOPraHMYECKUX BEILECTB
pa3IMYHbIX KJIACCOB; U3YUEHHE B3aUMOJCHCTBUS KUCIOT C METaulaMH,
OKCHJAaMH  METaJUIOB,  PACTBOPUMBIMH M HEPaCTBOPUMBIMH
OCHOBAHMSIMH, COJISIMM; IIOJIy4YEHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOI0 METaula JPyrMM W3  pacTBOpa  COJH;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB AIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); «3J’I€KTpOJ'II/ITI/I‘~IeCKa${
JAUCCOLIM AL, «BaxHele HeMETalbl U HX COCOUHCHUA,

«BaxHeHIe MeTaIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaxX HOHBI: XJIOPHI-, OpPOMHI-,
uomua-, cynedar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

14.1

NPpEACTAaBIATL PE3YJIbTATBI SKCIICPUMCHTA B (bopMe BBIBO/JIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB n Ta6J'II/IH U BBIABJIIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHABIIMBATh CBSI3U MEXJ1Y PeaJbHO HAOII0JaeMbIMU XUMHUUECKUMHU
ABJICHUSIMU U IIPOLIECCAMMU, IIPOUCXOASIIMMU B MAaKpO- U MUKPOMUDE,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

1.4

1.5

ATOMBI W MOJEKyNlbl. XuUMHYECKHE dJieMeHThl. CHMBOJBI XHUMHYECKUX
251eMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.

Xumuyeckas popmyna. BalieHTHOCTh aTOMOB XUMUYECKUX AlIeMeHTOB. CTeneHb
OKUCJICHUA

3aKOH TIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHTENbHAasE aToOMHas Macca.
OtHocuTenbHas MOJIEKYJIApHasg Macca. MaccoBast 107151 XMMHYECKOTO 3JIEMEHTa
B COCIUMHCHNU

KomuuectBo BemectBa. Monb. Monsipuas Macca. MosspHblii 00BEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI 1 YUCJIAa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

Puznyeckue U XUMUYECKUE SBJICHUSA. XMMHMUYECKas peaklMs U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YpPaBHEHUS
[Iepnoanueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2

2.3

[Iepnoanueckuit 3akoH. Ileproanueckas cucrema XxuMudeckux aemeHTos [1.1.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB II€pHUOJa U I'pYyIIIbl 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTpoHsl. CTpoeHue
ANIEKTPOHHBIX  000JI0ueK aToMOB TMepBbIX 20 XWMHYECKHUX DJIEMEHTOB

ITepuoanueckoii cucremsl /.. Menneneena

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHX JJICMEHTOB IEPBBIX TpéX
NnepruoaoB, KaJlkd, KaJIbIUA (pa;u/lyca ATOMOB, J3JICKTPOOTPULATCIILHOCTH,
MCTANIMYECKUX W  HEMCTAIIMYCCKUX CBOﬁCTB) n #ux COGJII/IHGHI/Iﬁ B
COOTBCTCTBHUM C IIOJJOXXCHHEM DJJICMCHTOB B HCpI’IOI{H‘-ICCKOﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckass cBsizb. KoBaneHTHas (monsipHass U HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMHUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.

MeTtannyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeETaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIue; OCHOBAaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJdbOWA, aJJFOMHUHUSA, KCIIC3a. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOpPOBOJIOPO/IA, CEPOBOJOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcuaoB: MeTamoB [A-IIIA rpymm, munka, menu(ll) u

skenesa(ll, I). TTonmydyenue oKCUI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, 1uHKa). IlomyueHme ocHoOBaHUM U
aM(OTEpHBIX THJIPOKCHJIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochHOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tonyyenue kucaot

OO0mre XuMHYECKHE CBOMCTBA cpenHux cose. [lomyuenue coeit

[Tonydyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukaruss XuMHUUECKHX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

5.3

54

5.5

TennoBoii A3 PeKT XUMHUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIuU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKHUCIEHHSI M BOCCTAHOBJICHHSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOIUTHL. CHIIbHBIC U clTa0bIe AJIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ moMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyXKaromiedl  cpeapl  (KHCIOTHBIE — JIO0XKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWICHHEe MapHUKOBOTO 3 dekTa,

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azora, (pocdopa, yriepona, KpeMHUSI U UX COCTUHEHHUH B
ObITY, MEAULUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [IoHsITHE O KOppO3UN METANIIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[TpuposHble UCTOYHHKH YTJIEBOJIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUIIEH, 3TaHOJI, TJIMILIEPHH, YKCYCHas KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUPaX, OENKax, yriieBoAax — U UX

POJIN B )KU3HU YCIIOBEKA




Pacuérnr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

["abpuensn O.C. Xumus 8 kiacc. — M.: JIpoda

[Ma6puensn O.C. Xumus. 9 knacc. — M.:000 «/Ipodar

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Enunoe conepskanue odiero oopazoanus https://m.edsoo.ru

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

buomoreka IIOK educont.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 278015872020984066915621024906056358857500955721
Bnageney TapaTeiHoB Anekcangp KJpbesuy
OedcTevTened C01.10.2025 no 01.10.2026



http://www.tcpdf.org

		2025-10-01T16:57:36+0500




