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HOACHUTEJBHAS 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO o00Imero oOpa3oBaHHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl pabdoueil MnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMU MPENOJaBaAHUS YUYEOHOT0 npeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIled cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTeNIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM IMPOrpaMMbl MO XHWMHUH, OINPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pesynbTaTam 0O0y4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATEbHOCTU OOYyYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHMEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHPOBO33PECHUS
o0OydJaromierocsi, ero MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEHU MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUu U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH  JJI1  CaMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4eOHOW JIEeSITENIbHOCTH,
HKCIIEPUMEHTATILHBIX W HCCIICOBATEILCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMUT CO CHEeHU(PUKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTIOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YyUYaIOIIUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XHMMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0II[ero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MpOrpaMMbl MO XUMHUHU C(POpMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona . 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpelICcTaBleHUH 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMmy, BBITIOJHSA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOTO0 MPUMEHEHUS W MOJYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydyeHHe XUMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHMK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOMl KYJBTYpHI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIHBIX O00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUSA TPU U3YYCHHUU BEIECTB U
XUMHUYECKUX peakKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATENbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPESTU TAKUE 1IN, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JE€ATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YYaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX yHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATH W OICHUBATH SIBICHUS
OKpY>KaroIlIero MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMHUH, TPUMEHSTh HMX TpPH pElIeHWHu TpoOJeM B TOBCEAHEBHOM >KU3HU H
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y oOyyaroluxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
11e71eco00pa3HOTrO TOBEJICHUS B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEeH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YUCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasiser 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSL B CUCTEME HayK.
Tema u BemectBa. PU3WUECKHE CBOWMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CrniocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBas A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COECITMHEHU.

Du3NYeCKUe U XUMHUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BelIecTB. XuMuyeckue ypaBHeHHs. Kiaccudukanus
XUMHUYECKUX PEeaKIUi (COeTUHEHUs, PA3I0KEHNUs, 3aMEILICHHsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE Mea C KUCIIOTOMN) SBJICHUH, HAOMIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
meau (1) npu HarpeBanuu, B3aumoieicTBre xene3a ¢ pactBopom cosid meau (II),
U3Yy4YEHUE CIOCOOOB pAa3ENeHHs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNE OYNCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(1mapocTepKHEBbIX ).

BaxkHeilue npeacTaBUuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT u mpocroe
BemiecTBo. Haxoxxaenwe kuciaopoga B HOpupoje, (uU3HuecKue H XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYCHHUST KHUCIIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(pUKALNUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — anemMeHT um mpocrtoe BemectBo. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

MonspHabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputrenb.  PacTtBOpHI.
HacepilieHHbIE ¥ HEHACHIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpoJie U B KU3HU 4eloBeKka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyromue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEpHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusmyeckue U XUMUYECKHE
cBoMCTBa OKCHIOB. [losrydeHrne oKCuI0B.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkmarypa kucnor. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tomy4yeHune KUCIoT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue coiei.

['eHeTnueckas CBSI3b MEXKY KIaCCaMU HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyX€, MTOIYYCHHE,
coOupaHue, pacrno3HaBaHWE€ U M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus: TOpeHus (MmoXxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBre Bojoposa ¢ okcugom meau (II)
(BO3MOXXHO HUCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH paCTBOPEHHS BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB Pa3IMYHBIX KJIACCOB,
Ha0JI0/IeHUE U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpau3aluH, IOJIYYECHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPTaHUYECKHUX
COCTMHEHUI».

IMepuoauueckui 3akoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMUYECKHUX 3ieMeHTOB. IloHsiTHe o0
IpYIIAax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METALIbI,
rajJlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCUIbI
Y TUAPOKCUIBL.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[Teproanueckoit cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoast
u rpynnbl. OU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPAa, HOMEpPOB IEpHOAA U
IPYNIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNraM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leproandyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BuTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (HoJisipHass M HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHHSI. OKUCIHUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakliiy pa3ioKEeHHs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 8 Kilacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHITHH, SBJISIOIIMXCS CUCTEMHBIMU I OTAEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOIOIEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

®duzrka: Marepusi, aToMm, D5JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIBI, PAJAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUECKUN 3apsiji, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE HUCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.

9 KJIIACC

BemecTBo U XMMHUYECKasI PeaKLMs

[Tepunoanueckuii 3akoH. Ileppognyueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KM, KaldblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMUYECKOW CBSI3U. THIBI KPUCTAINTMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K PAa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEQVMHEHUN, TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX peakIuid Mo pa3IMuHbIM NMpU3HaKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). IK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHEe O TOMOreHHBIX M TeTEPOreHHBIX
peakuusx. [lonsatue o xaranuse. [IonsTue 0 xumMuueckoM paBHOBeCcUU. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU MU TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.



OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEAKIIMH. CocTaBieHue  ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUd C  HUCHOJIB30BAHMEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus PNEKTPONTUTHIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIIA0bIE SJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBAaHMM U cCOJell B CBeTE TMpPEACTaBICHUN 00 DIEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHble peakiiui Ha HOHBL. [IoHATHE O THIPOIU3E CONeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAILNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEeMeTaioB (rpadura u anmaza), CIOXKHBIX BEIHIECTB
(xopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peaklHu
OT BO3JIEUCTBHS PA3JIUYHBIX (DAKTOPOB, MCCIENOBAHUE 3JIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BOBMOXKHO  MCIIOJIb30BAaHME BHJAEO  MaTepuasioB), IMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKK  TNPOTEKAHHWS  peakluuid HOHHOTO  OoOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOUIUX —~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuyu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMONIbI0O KAUYECTBEHHBIX pEAaKIUMid Ha HOHBI, pELICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemertanibl U MX coeIMHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHnu okucieHus. CTpoeHue M (PU3MUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TajOoreHoB. XWMHYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBUE C METallaM{, HEMeTa/llaMH, WIeso4amMu). XJIOPOBOIOPOI.
ConsiHast KuCIoTa, XUMUYECKHE CBOMCTBA, MOJy4YEeHHE, NMpUMeEHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIHMe XJIOpPUIbl U UX
HAXO0XKJEHUE B IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOICTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMHU4Yeckue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMHUYECKHE CBOHCTBa (oOmme Kak
MpEACTaBUTENST Kjacca KHUCIOT W crneur@uyeckue). XHUMUYECKHE pPEaKIuHu,



JeXallhue B OCHOBE MMPOMBINUIEHHOIO CHOCO0a MOJyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KUCIIOThI, KAUECTBEHHAs! PEaKILIMs Ha
cynabdar-uoH. HaxoxneHue cepbl u €€ COCIUHEHHH B MpHpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIECHHA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kiacca KHUCIOT W cHenudUuueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHUHEpAIbHBIX
yn00peHui. XuMUUECKOe 3arpsi3HEHNE OKPYIKAIOLIEH Cpebl COEAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XUMHUUIECKHUE CBOMCTBA,
nosydenue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPAHEHHE B MpUponae, (U3MUYECKUE U XHUMHYECKHUE
cBoiicTBa. Ancop6rus. KpyroBopot yriepoaa B npupojge. OKcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KiUMaTa, MNapHUKOBBIM
s dekrt. YronpHas KucaoTa U €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
NMoJIydeHUe W mpuMeHeHune. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHavabHbBIE MTOHATUSL 00 OPraHUYECKUX BEILIECTBAX KAK O COCTUHEHUSAX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KUpax, Oeskax, yriieBoJax — U X
poid B OKM3HM 4eloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COEIMHEHU.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemHHUsT B mpupozae. OOmme mnpenactaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucnote. CHIMKaTBl, UX UCIOJIb30BAaHUE B



OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIINN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMNE (PU3NUECKHE M XUMHUYECKHE CBOMCTBA
raJIoTeHOB M UX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BHUJICOMATEPUAIIOB), HAOJIIOJICHUE Tpoliecca OOyIIMBaHUs caxapa Mo JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, W3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIOTHI, MPOBEICHNE KaUeCTBEHHOM peakiuu Ha cyJibdar-
WOH W HaOJIOJiIeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEIUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NMpu3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICMCTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEJIBIO
(BO3MOKHO HCITI0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHue Moenen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPONCTBOM NPOTUBOTras3a, MoJydeHue, coOupanue, pacro3HaBaHUE U U3yUeHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIMKATHOM TMPOMBIIIIICHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaeMmeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraminueckas CBs3b U
METAJIMYECKass  KpUCTA/UIMUeCKass  pelmI€Tka.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CrocoObl TosyyeHus: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTYH, AIOPATIOMUHUMH,
OpoH32a) U UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duzryeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kamusi). OKcuabl u



TUJIPOKCUABl HaTpusd MW Kanuda. [IpuMeHeHHWe WIENOYHBIX METAUIOB U MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid M KalbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilve coequHEHUs Kbl (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE aToma, HAXOXICHUE B mpupoje. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mpupoaec. DU3NYECKHUE U
XUMHYECKHE CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI M con kene3a (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJIbLHs, aIIOMUHUS, [IUHKA, >KEJe3a
(IT) u xeneza (III), mequ (1), HaOGnrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1Mo TeMe «BaxkHenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYXKAKOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBasi momoris npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun 3K0JIOrHYeCKux
npoOJieM.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpasioB MaTepuaoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mesricnpeomemmnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(pUKALMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®dusuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsii, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemérka, CrulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJNbTAThl OCBOEHUS IPOTPaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOPMaMHU TIOBEJIEHUS M CIOCOOCTBYIOT Mpolleccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0YYArOIINXCA.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYarOIIMXCSA
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTHBHBIX ILICHHOCTHBIX OPHEHTALUU W
pacILIMpEeHUE OIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YMCJIE B YaCTH:

1)maTpMoTH4YeCKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JAOCTOBEPHON HH(pOpmanuen o
IIEPENOBBIX JOCTHMIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2)rpaaaHCKOro BOCIIMTAHUA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUH YYEOHBIX, IO3HABAaTENIbHBIX 3a/lay, BBINOJHEHUU XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMaHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCE OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3)IEHHOCTH HAYYHOI' 0 MO3HAHUA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS IPUPOIBI, B3aUMOCBS3SX 4YEJOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palbOThl C Yy4YEOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYpPOH, MOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEajbHOMN KU3HU;

5)Tpy10BOro BOCIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO TTpodeccuii 1 TpyJa pa3aTuyHoro poja,
YBOKECHHE K TPYyIAy M pe3yjbTaraMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUs 00pa30BaHuUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHoHaIbHON NeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6)3K0J10rM4eCKOro0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuJI 0€30MMacHOTO MOBEICHUSI P padOTe C BEIIECTBAMHU, & TAKKE B CUTyalIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOIHONU CPEOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI
B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIE JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha



OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ICIIOCTHOM
HAyYHOW KapTHHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUM (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIC CBSI3M MEXIy OOBEKTaMH H3YyUYCHHS,
CTPOUTH JIOTUUECKHE PACCYXIEHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JieJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUHU,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIC B XMUMUU MOJEIbHBIC TIPEACTABICHUS —
XUMHUYECKUW 3HaK (CHMBOJ DJIEMEHTAa), XMMHYecKas (opMylia W YypaBHCHHUE
XUMHUUYECKON peakly — MPU PEIICHUH y4eOHO-MTO3HABATEIbHbBIX 3a/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTepU30BaTh CYIICCTBEHHbIC
MPU3HAKHA M3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKHUX PEAKITUH,
BBISBIIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEeMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciieoBare/ibCKHe JeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadeCTBE OCHOBBI JJI1 (POPMHpPOBAHHUS THIIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 0 TUIAHUPOBAHHUIO, OPraHU3AMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOJyIaeMy0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBaThb B IIpollecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
CpEBbL.

KoMMyHMKAaTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIC NeHCTBHA:

yMEHMs 3a/JaBaTb BONPOCHl (B XoAe auanora u (WIM) JIUCKYCCHUH) IIO
CyliecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
71a00paTOpHOI pabOTHI O HCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOW PaOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBICHHOM IEJId, YMEHHUE
UCITIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHHOTO
COJIEpKaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabouei mnporpamMMon,



BBIJICTISIIOT: OCBOCHHBIE OOYYaIOLIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
JNeucTBUl, crnenuduueckue A OpeAMETHONM obnactu  «XUMHUS», BB
JNEATENIBHOCTH 1O  IOJYYEHWI0 HOBOIO  3HAaHWs, €r0  HWHTEpIPETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIy oOydenus B 8 ki1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

e PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMHUUYECKas peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU AP(EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, PagnycC
aToMa, XUMHUYECKasl CBA3b, MOJSPHAsA W HEMOJSApHAs KOBAJICHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MAaccoBas JI0Js BEILECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSITH ATU TTOHSTHS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJb30BaTh XHWMHUYECKYID CHUMBOJHKY JUISI COCTaBJIeHHUS (HOPMYT
BEIIECCTB M YPAaBHEHUN XUMUYECKUX PEAKIINM;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BEUIECTB K ONPENCIEHHOMY KJIACCY COCAWHEHHUM T10
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTraHUYECKUX COECTUHEHUSX;

e packpeiBaThb cmbichn Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TOHUMAHHUE NEPUOJNYECKONM 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT MX moJiokeHus B [lepuonnueckoil cucreme,
3aKOHOB COXPAHEHHsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCBHIBATH M XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyeckoi
CUCTEMbl XMMHMUYECKHMX OJJIEMEHTOB: pa3Iu4aTh I[IOHATHUS «TJAaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», maieie U
OonbllIe TEPUOAbl, COOTHOCUTH O003HAUYEHMsS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xumudeckux osaementoB I .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij spa, o0IIee YUCIO DIICKTPOHOB
U PaCTpEIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTAaBY YYACTBYIOUIMX B PEAKIUU
BEIIIECTB, 0 TETUIOBOMY (D eKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBPAIICHUA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIMN MBICTUTEIBHON JEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJI M3YyYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTEHHBIN);

ClIeIoBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOoM U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIleHUus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHHIO W COOUpPAHHIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kJjacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEILECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKisi, XUMUYeCKasi CBSI3b, TEIIOBON 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpONHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeNeiabHO JOMyCTUMast
xoHuenTpaus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUM;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAacCy CO€IMHEHUU 1o (dopmysiaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, MOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHUE: OIKCHIBATh U XapaKTepU30BaTh
Tabnuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
paziuuath TOHATHUS «rjaBHas mnoarpynmna (A-rpynmna)y U «mnodouyHast
noarpynmna (b-rpynma)», manbie u  OOJdbIIME MEPUOABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX 1O JJICKTPOHHBIM  CJO0sIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, N0 TEMIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
npuUMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XAMHWYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS pPEaKIWi, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »dJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coOn0aTh  MpaBuUjia  MOJb30BAaHUWA  XUMHYECKOW  MOCyIoMl |
7abopaTOpHBIM  00OpY/JOBaHMEM, a TaKXKe IMpaBWia oOOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYEHUI0O WU COOMpaHUIO
razo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEaKIMH, TOATBEP)KIAIONINE  KAadyeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JeATEIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosnvecTBO 4acoB
Ne HaumeHoBaHue pa3jiejioB u
KoHTpoJbHbIE IpakTHyeckue JiiekTpoHHbIE (U PPOBHIE)
n/n TeM MPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE Pecypchl
Paznen 1.1lepBoHavyanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK
’ MPAKTUYECKOU IEeSITETbHOCTH https://m.edsoo.ru/7f41837¢
YyejaoBeKa
12 BertecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
’ peakiuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20

Pa3nes 2.BaxkHeiilmne npeacTaBuTe/ Il HEOPraHHYECKUX BelleCTB

)1 Bosnyx. Kucnopon. [lonsatue 6 bubmmnoreka HOK
00 okcHgax https://m.edsoo.ru/7f41837¢c
59 Bognopon. Ilonsatue o kucnorax g 1 bubmuoreka [IOK
H COJIAX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsitue 06 5 1 bubmnoreka IIOK
OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
54 OcCHOBHBIE KJIACCHI 1 | 1 but6mmoreka [IOK
HEOPraHNYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3.1lepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux djemeHToB /I. U. MenneneeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPeakmumn



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

[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.

3.2 OKuCIUTENbHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubnunoreka LIOK
Hroro no pasaesy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabnbie IIpakrtuueckue (ungposbie)
MPOrpamMMbl Bcero
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypcsbl
Pa3nes 1.BemecTBo 1 XuMH4YecKHe peakiun
L1 [ToBTOpeHwue u yriayOneHue 3HaHUH 5 | bubmmoreka [JOK
’ OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIHAIIUS. 2 | 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2.HemeTasibl M HX COeANHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmmnoreka HOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmorexa HOK
) Py - P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
23 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PymHaL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
’ . by ’ poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Uroro no pazgeny 25



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

Pa3gen 3.MeTa/JIbI M X COCAUHECHUSA

bu6nmoreka [IOK
A i 4
3 Obmpae croiicTBa METIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 oKpyskamomas cpeia
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMOBI

Kon
NpoBepsieMoro
pe3yJbTarTa

1

8 KUIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM NMPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITIOHATHUA»

1.1

pPacKphIBaTh CMBICT OCHOBHBIX ~XMMUYECKHX TIOHSTHH: aTOM,
MOJIEKYJIa, XHMHYECKHI JJIEMEHT, IPOCTOE BELIECTBO, CJIOXKHOE
BEILIECTBO, CMECh (OIHOPOAHAS U HEOAHOPOJHAs), BAJEHTHOCTb,
OTHOCHUTENBHAs AaTOMHAs ¥ MOJIEKYJISIpHAsT Macca, KOJUYECTBO
BEILlECTBA, MOJIb, MOJIIpDHAsh Macca, MaccoBas [0S XHUMUYECKOTO
3NIEMEHTa B COEJAWHEHUH, MOJISIPHBIH OOBEM, XMMHUYECKasl PEaKIHs,
KJaccu(uKamus — peaKknuidi: — peakuuu  COSAMHEHHS,  PeaKkUuu
pa3NOKEHUs, PEaKIUM 3aMeIICHHs, peakuuu OoOMeHa, JK30- W
DHIOTEPMHUYECKHE DPEaKIUH, TEIUIOBOH 3((deKT peakmuu, pacTBOp,
MaccoBasi J10JIs BellecTBa (IPOLCHTHAs KOHIIEHTPAIUs) B PaCTBOpe

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATUHA H

1.2 MIPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpallEHUI

13 HCTIONb30BAT XMMUYECKYIO CHMBOIMKY LA COCTAaBJICHHA bopmyn
BEUIECTB U YPAaBHEHNI XUMHUYECKUX peaKLIni
pacKpbIBaTh  CMBICI ~ 3aKOHOB  COXPaHEHHUs MacChl  BELIECTB,

1.4 MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHa
ABoraapo

15 ONpEeNsiTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B  OHWHapHBIX
COEIMHEHUSX

16 KJaccu(UIUpoOBaTh XHUMHUYECKHE pEakUMu (M0 YUCIy M COCTaBy

' Y4aCTBYIOUIMX B PEAKI[MH BEILIECTB, 10 TEINIOBOMY 3P (DEKTY)

17 BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl
BELIECTB

18 BBIUUCIIATH MAacCOBYIO JIOJII0 XHMHUYECKOTo 3JeMeHTa Mo (opmyie
COETMHEHUS,

1.9 BBIUHCISITH MACCOBYIO JOJIO BEMIECTBA B PACTBOPE
IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbI TIO3HAHUS — HAOJIOJCHHUE,

1.10 U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbBli U
MBICTICHHBIN )

2 ITo Teme: «BaxkHelue npeacTaBUTENN HEOPTAHUYECKUX BELIECTBY

21 pacKpbIBaTh CMBICII OCHOBHBIX XHMMHMUYECKHX TIOHATHUH: OKCH],
KHCJI0Ta, OCHOBAHHUE, COJIb

29 ONpeseNaTh MPUHAMAJISKHOCTh BEIIECTB K OMNpEAEIEHHOMY Kiaccy

) COEIMHEHUH 1o Gopmynam

23 KJIaccu(UIIMPOBATh HEOPraHMUECKUE BELIECTBA
XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA

24 BEIIIECTB Pa3IM4YHBIX KJIACCOB, MOATBEP)KAAs ONUCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil




2.5

IMPOrHO3UpPOBAThH CBOMCTBa B€OICCTB B 3aBHUCHMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTEKAHHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEeOBaTh IIPaBWJIAM  IIOJIb30BAHMUA XUMHUYECKOM IIOCYIOM W
71a00paTOpHBIM 000PYAOBaHHEM, a TaKKe IpaBUiIaM OOpalIeHUs C
BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKUUSMHU [0 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB I10 IMOJYUYEHHIO UM COOMPAHUIO
ra3oo0pa3HbIX BeHIecTB (BOJAOPOJAa M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C ONpEAeNEéHHOM MaccoBOM J0Jed pacTBOPEHHOIO
BELIECTBA, IJIAHUPOBATh U MIPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH M KUCIOT C IOMOIIBIO
MH/IMKATOpOB (JIakKMyC, (heHOIPTaTCHH, METUIIOPAHXK H JPYTHUE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

IIo Teme: «llepuommuecknii 3akoH u Ilepmommueckas cucrema
xumuueckux syemMeHToB JI. M. Menneneesa. CTpoeHue aTroMmos.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

3.1

3.2

33

pacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKHX MOHATUH: SApO aroma,
JJIEKTPOHHBI CJIOM aToMa, aToOMHas OpOMTaldb, pajuyc aToMa,
XMMHMYECKasl CBsI3b, IOJSIPHAs M HENOJSApHAas KOBAJIEHTHAs CBSA3b,
AJIEKTPOOTPULIATEIbHOCTh, HMOHHAsl CBS3b, HWOH, KAaTHOH, aHUOH,
CTENIEHb OKUCIICHUS

KJIacCU(UIIUPOBATh XMMUYECKHUE HJIEMEHTBI

OINUCBHIBATh U XapakTepHu3oBaTh TabiauuHyto ¢opmy Ilepuonndeckoit
CUCTEMBl XMMMYECKHUX DJIEMEHTOB: pa3Iu4aTh MOHATHS «IJIaBHAS

noarpynna (Arpynma)» u «mobounas mnoarpymnmna (brpymma)y,
«MaJble» U «OOJNbIINE) MEPUOIBI

3.4

3.5

3.6

3.7

packpsiBaTh cMmbica Ilepumoamueckoro 3akona .M. Menpneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B Hepnogmqecxoﬁ
CUCTEME

COOTHOCHUTH  O0O3HAu€HUs, KOTOpble HMMEITCS B  TabmuIe
«llepmognyeckass  cucrema  XUMUYECKMX  3nemeHTtoB  J[.U.
MenpneneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia  sjapa, oOlee dYHcIio
AIIEKTPOHOB U paclpepeNIeHNe UX 10 AIEKTPOHHBIM CIIOSIM)

ONpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHECHUAX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaJ'ICHTHaSI n I/IOHHaSI) B
HCOPTaHUYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepPsSIEMOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

IIo Teme: «BeL[IeCTBO U XUMHWYCCKad pCakus»

1.1

PaCKpbhIBaThb CMBICII OCHOBHBLIX XHMHYCCKHUX MOHSTHH: pacTBOp,




1.2

AIIEKTPOJINTHI, HEIJIEKTPOJIUTHI, DIIEKTPOJUTHYECKAS AMCCOLMALIMS,
peakIMU HMOHHOrO OOMEHa, KaTajlu3aTop, XMMHYECKOe pPaBHOBECHUE,
oOpaTtumble u HeoOpaTUMbIe peakuuy,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJINTENb,
BOCCTAHOBUTEIIb, OKHUCIEHHME M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aM(pOTepHOCTb,  XMMHUYECKas  CBA3b  (KOB&JIEGHTHAs, HWOHHa,
METAJUINYECKasd), KPUCTAJUIMYECKas pEHETKa, CILIaBbl, CKOPOCTb
XUMHUYECKOU PEAKINU

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MMOHATHH H
IMPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATH ypaBHeHI/IH 3JICKTpOHI/ITH‘IeCKOI>’I Jucconuanuu KHCIIOT,
IeJIoueit M COJIeH, TMOJIHBIE W COKpANIEHHBIC YpPaBHEHUS pPEaKI[Hid
WOHHOI0 00OMeHa

1.4
1.5

2.1

PacCKpbeIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THX peaKLII/Iﬁ

MIPOBOJUTH PACUYETHI IO YPABHEHUIO XMMUYECKON peaKinu

ITo Temam: «HemeTtaiuiel M WX coeqUHEHUS» M «MeTamiel U WX
COECTUHECHHUS

XapaKTepPHU30BaTh (OMUCHIBATh) OOITUE U CIIEHIU(PUICCKUE XUMUUYECKUE
CBOIMCTBa NPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE

MpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOLIUX
XUMHUYECKHX PEaKUi

2.2
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2.5

COCTaBJIATE YPAaBHCHUSA peaxunﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHC
TeHETUYECKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBHSIX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XMMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/JIOBAaHHEM, a TaKXKe IpaBUJIaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIIEKHUCIIOTO ra3a)

MPOBOJAUTh PEAKIMHU, MOJATBEPKIAOIINE KAYeCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOoHat, Qocdar, cumamkar, cynaedar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB

ITo Teme: «XuMHSI M OKpY>KarOIas Cpeiay

3.1

3.2

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMu4eckux mnonstuil: [IIK
BEILIECTBA; KOPPO3HUS METAIIIOB

MPUMEHSTh OCHOBHBIE OIEpaIli MBICITUTENBHON JESTENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
BBISABJICHUC TPUYHUHHO-CICACTBCHHBIX CBSI3EN — AJIL U3YUCHUA
CBOMCTB BEIIECTB M XUMHYCCKHX pEAKIIMid, ©CTCCTBCHHOHAYYHBIC
MECTOAbI IIO3HAHHUA — HaGHIOIICHI/IC, HU3MCPCHUC, MOACINPOBAHUC,
AKCIIEPUMEHT (peaJIbHBIA U MBICIICHHBIN )




Kon

1.1

1.2

1.3

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
[TepBoHavanbHbIE XUMHUYECKHE TOHSATHS

[Ipenver xumuu. Ponb XxuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE
BEIIIECTB

ITonsgarue o METOAaX IMO3HAHUA B XUMUHU. Yuctoie BCIICCTBA U CMCCH. CHOCOGBI
pasjesieHus cMmecei

ATOMBI U MOJEKyJIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJBI XHMHUYECKHX
aneMeHTOB. [IpocThie U ci0XHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

1.5

1.6

1.7

Xumnueckas popmyina. BaleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 107151 XUMUYECKOr0 2JI€MEHTa
B COCIMHCHUU

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKHUX COCIMHECHUN

dusnueckue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEeUIeCTB. XUMHUUeckue ypaBHeHus. Knaccudukanus
XUMHUYECKHX peakluil (COeMHEHNs, pa3IoKeHus, 3aMelIeHNs, OOMEHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0H, ¢ MpaBUIaMU
paboTel B Jsaboparopuu U npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
0o0opyZ0BaHHEM, H3yuy€HHUE M ONucaHue (U3MUYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BEIIEeCTB, HaOmoJeHHe (u3ndeckux (IJIaBIe€HHE BOCKa,
TasiHUE JIbJla, pAaCTUPAHUE caxapa B CTYIIKe, KUIEHHE U KOHAEHCAllUs BOJIbl) U
XUMHUYECKHX  (TOpeHHe  CBeYM, NpPOKAIMBAaHUE  METHOW  IPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJIEHWUW, HAOIIOJIEHHEe W OIHUCaHUe
NPU3HAKOB NPOTEKaHMs XMMHUYECKMX peakuuid (pa3jiokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pasjioKeHHe
runpokcuga meau(ll) mpu HarpeBaHuM, B3auMOJICHCTBHE *KeJe3a C paCTBOPOM
commu meau(Il), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
¢wibTpOBaHMEe, BBIApPUBAHHE, TUCTHIUIALUSA, Xpomartorpadus), HpoBeleHUe
OUYMCTKHU MTOBAapEHHOM coy, HAOJIO/IEHUE U ONTMCaHKE PE3yJIbTaTOB IPOBEICHHUS
OMbITa, WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacCChl, CO3JaHUE MOJENen
MOJIEKYT (IIIapOCTEP>KHEBBIX )

Baxneriime npeIcTaBuTeIn HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — aleMeHT W mpocToe
BemecTBo. HaxoskaeHuwe kuciaopoja B mpupoje, (Gpusudyeckue U XUMHYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kucinopona. CrocoOb
NOJY4YeHUs KHUCIOopoJa B JIaOOpaTOpUH U MPOMBIIUICHHOCTH. Kpyrosopor
Kucaopoja B mpupojie. O30H — ajIoTpornHas MoupuKalys KUCIopoia

2.2

TennoBoii 3G HeKT XUMUIECKON peakIny, TEPMOXUMUYECKUE YPAaBHEHHS, DK30-
N SHAOTCPMHUUCCKHUEC PCAKIINU. Tormmuso: YIroJjib 1 MCTAaH. 3anH3HeHI/I€ BO3yXxa,
yCUJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pyIieHHe 030HOBOTO CIIOSI
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Bonopon — snemeHT U mpoctoe BemiecTBO. HaxoxkneHue Bopopoaa B MPHUPO/IE,
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2.5

¢u3MUeCKHe W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYCHHUS.
Kuciaote! u comu

Monsipablii 00BEM razoB. PacuéThl 0 XUMHUYECKUM YpaBHEHHSIM

®dusznyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpSIL.
Hacepimiennbsie 1 HEHACHIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass J1onsi BemecTBa B pacTBope. XHMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B NpupoJie U B XKU3HU uenoBeka. Kpyroropor
BOJbl B TpUpOJAE. 3arps3HEeHHE MPUPOIHBIX BoJ. OXpaHa H OYHCTKA
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus Heopranmdeckux coenuHeHuil. Okcunbl. Kiaccudukanus
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusndeckne M XUMHYECKHE
cBoiicTBa okcuoB. [loyueHne okCHao0B

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenkiiatypa ocHoBaHnii. PHU3NYECKNE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lomyyeHne ocHOBaHUM

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucinor. ®duznueckue u
XMMHMYECKHE CBOWMCTBAa KHUCJIOT. Psan aktuBHoctn MeraimnoB H.H. bekerosa.
ITomyyenue Kkuciot

2.9
2.10

2.11

Comu. Homenknartypa cosneil. @usznueckrue M XUMHUYECKHE CBOWCTBA COJIEH.
[Tonyuenue conen

I'eneTnueckas cBsI3b MCIKAY KiIaCCaMH HECOPTraHUYCCKUX CO€OUHEHUH

XVWMHYECKUH  DKCHEPUMEHT: KadeCTBEHHOE OIpEACICHUE  COACpNKaHUS
KHCJIOpO/a B BO3JyXe, MOJydYeHHE, COOMpaHMe, paclio3HaBaHHE U M3Yy4YECHUE
CBOWCTB KHCJIOPOJa, HAaOIIOAEHNEe B3aUMOJICHCTBHS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpalleHus ropeHust (mmoxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOMCTB, MOJydeHue, coOupaHue,
pacro3HaBaHUEe M H3y4Y€HHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
BostopoJia ¢ okcugoM Meau(Il) (Bo3MOXKHO MCHOIB30BaHUE BUEOMATEPHAIIOB),
HaOmrofieHne OoO0pa3lloB  BEIECTB KOJWYECTBOM 1 MOjb, HCCIIEJOBAHUE
0COOEHHOCTEHpacTBOPEHUsI  BEIIECTB €  PA3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEl PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJECWCTBUE BOJBI C MeETayIaMH (HAaTpUeM U KaJbIHeM)
(BO3MOKHO MHCIIOJIb30BaHME BHJEOMATEpPHANIOB), OIPENEIEHUE pPaCcTBOPOB
KACIOT M IIeJoYeil ¢ IMOMOIIbI0O MHIUKATOPOB, MCCIENOBaHUE OO0paslioB
HEOPraHWYECKUX BEIIECTB pa3jMYHbIX KJACCOB, HaONIO/JIEHHE W3MEHEHUs
OKpPacKM HHJIUKAaTOpPOB B pacTBOpax KHCIOT U IIEJIOYEH, H3ydyeHHUe
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKliui HEUTpaIn3allii, IOJy4eHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJIHOTO MeTajyla JApPYyrUM U3 pacTBOpa COJH, peEIIeHue
HKCIIEPUMEHTAJIBHBIX 3a/ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHMYECKHX
COETUHEHUIN

IIepronnueckuii 3akoH u [lepruoanueckas cucteMa XUMUYECKUX dJIEMEHTOB
H.N. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKM KJIACCH(PUKAMKM XUMHYECKUX »diieMeHTOB. [lonatne o
rpynmnax CXOJHBIX AJIEMEHTOB (ILEJIOYHbIE W IIEJIOYHO3EMEIbHbIE METalIbl,
raJloTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTBHI, KOTOpbIE 00pa3yroT am{QoTepHBIC
OKCH/IbI U TUJIPOKCHIBI




3.2

[Iepnoanueckuii 3axoH. [lepuoanueckas cucreMa XUMUYECKUX di1eMeHTOB [1.1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEPUOAHAS (bopMbl
Ilepuoanueckoit cucreMbl XuMHuueckux anemeHToB J[.M. Menneneesa.
Ilepuonsl u rpymnmbl. PU3NYECKUI CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB
IIEPHO/1a U IPYIIIBI JIEMEHTA

3.3

34

3.5

Crpoenue atomoB. CocraB aToMHbIX anep. M3ortomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XUMHMYECKMX 3JIEMEHTOB
[Iepnonnueckoit cucremel .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOIO
3JIEMEHTa 10 ero nojoxkeHuto B [lepuoanueckoii cucteme [I.1. Menaeneena

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmaM M IEpUOLAM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoil cUCTEMbl XMMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHs Hayku W npaktuku. .M. MenneneeB — y4€HbIA U
rPpaKJIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. MloHHAas CBSA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pCaKkmuu. HpOHCCCI)I
OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XVUMUYECKUH JKCHEPUMEHT: H3Y4YeHHE OO0pa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiiii (TopeHue, peakliuu pa3iokKeHus, COeTMHEHHS)

9 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

BeniectBo 1 xumnueckast peakuus. [Topropenue

1.1

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaius, KaJIbLUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOXKEHUEM dJIeMEHTOB B llepuoamnueckon
CUCTEME U CTPOEHHUEM UX aTOMOB

1.2

CrpoeHne BemiecTBa: BHJbl XMMHMUYECKOM CBSI3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoil cs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BEUIECTB (MEeXAyHapoAHas U TpUBHaJIbHas). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJAcCaM  HEOPraHWYECKUX  COCAUHEHHUH,
TE€HETUYECKasl CBSI3b HEOPTaHWYECKHUX BEIIECTB

1.3

Krnaccudukanys XuMu4eckixX peakiuii Mo pa3inyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUUU BEIIECTB, MO TEIUIOBOMY 3(ddexty, mo
W3MEHEHMIO CTENEeHEH OKHMCICHHMS XMMHMUYECKHX JIEMEHTOB, M0 O0OpaTUMOCTH,
[0 YyYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluy,
TEPMOXUMHUYECKHE ypaBHEHHs. [IoHATHE O CKOPOCTH XMMHYECKON peaKLuU

1.4

[Tonstne 06 0OpaTUMBIX U HEOOpPATUMBIX XUMHUYECKUX peakiusax. [lonsarue o
TOMOTCHHBIX U I'CTCPOTrCHHBIX PCAKIUAX. Ilonsarue o xXUMHYECKOM PpaBHOBCCHUU.
@dakTopbl, BIUSIONIME HAa CKOPOCTh XHMMHUYECKOH pEaKIUU U TIOJ0XKECHUE
XUMHUYCCKOI'O paBHOBCCHA




1.5

1.6

1.7

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBII\/JI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKum”I C HCIOJIB30BAHUEM MCETOJa
OJICKTPOHHOI'O OajnaHca

Teopust 3ME€KTPOIUTUYECKON AMCCOLMALUM. DJIEKTPOJIIUTHl U HEIIEKTPOJIUTHL
KaTI/IOHBI, aHMOHBL. MexaHu3m Aucconuann BEHICCTB C pas3IMYHbIMU BUJIAMH
xuMuyeckol cBsa3u. Crenenp auccouuanyuu. CUiIbHbIE U ClIA0ble 3JIEKTPOJIUTHL.
Peakiium moHHOTO OOMEHa. YCJIOBHS NPOTEKAHUS PEAaKLUUi HMOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHBbIE HMOHHBIE ypaBHEHHs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAaHMH W COJEHl B CBeTe TPEACTABICHUNH 00 3IEKTPOIUTUYECKOM
aucconnanuu. KauecTBeHHble peakiuu Ha MOHBL. [IoHsATHE 0 ruapoin3e coeil

XUMUYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMH KPUCTAITMYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BEUIECTB (XJIOpWAa HATpUs); MCCIIEJOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOW pEaKIuu OT BO3IACHUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEOBAaHUE  DJIEKTPOIIPOBOAHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JIMCCOIMALUN  KHCJIOT, INeNouel u comell  (BO3MOXKHO HCIOJIBb30BaHUE
BU/ICOMATEPHAIOB); MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIUX IPH3HAKU
IIPOTEKAaHUs PEeaKLMi HOHHOTO oOMeHa (00pa3oBaHME OCaKa, BbIACIEHUE ra3a,
0o0pa3oBaHUE BOJIbI); OIBITOB, WLTIOCTPUPYIOIIUX IPHUMEPHI OKHCIUTEIHLHO-
BOCCTAHOBUTENIbHBIX pEAaKLUUN (TOpEeHHE, PEAKLUM Pa3JIOKEHUs, COCIUHEHUS);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIUi
Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamie! un ux COCIUHCHU A

2.1

2.2

OO6miass xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHH okucieHus. CtpoeHue u pu3nyecKkue CBOMCTBa MPOCTHIX
BEIIECTB — TAJOreHoB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeTalljlaMH, HEMeTajlaMH, IiefodyamMu). XJIOpOBOJIOPOA.
ConsiHas KMCiI0Ta, XUMUYECKUE CBOMCTBA, NOJIy4eHUE, NpuMeHenue. JleiictBue
XJIOpa M XJIOPOBOJOPOJA Ha OPraHU3M YeJIoBeKa. BaxkHelmme XJIOpUIbl U UX
HAaXO0XJIEHUE B IPUPOJIE

Obmas xapakrtepuctuka srneMeHToB VIA-rpymmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3nyecKue cBOMCTBa
MPOCTBIX BEHIECTB — KHUCIOPOAa M CEphl. AJUIOTPOMHBIE MOAH(PUKAIIUN
KUCJIOpOoJa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPOJ, CTPOECHHUE,
¢dusnueckue M XUMHUYECKHME CBONCTBA. OKCHUIBI Cepbl KaK MPeICTaBUTEIH
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (1)PI31/I‘-I€CKI/IG A XAMHYECKHE CBOICTBa
(obmue kak mpeAcTaBUTENS Kiacca KHCIOT W crernududeckue). XUMHUECKHUe
peaxkuuu, JeXalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMONy4YeHHsI CEepHOM
kucioThl. [lpumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHas peaklMs Ha
cynbdat-uoH. HaxoxaeHnue cepsl U €€ COCIMHEHH B MPUPOJC. XUMUUYECKOE
3arpsi3HEHUE OKPYKaroUed cpelbl COCAMHEHUSIMU CEpbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHus
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OO6miast xapakTepuCTHKa 53JeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIC CTETICHU OKUCICHHS. A30T, pacClipOCTPAHEHUE B IPUPOJIE,
(dbu3nvecKue U XUMHUYECKHe cBoWicTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero (pu3M4ecKue M XMMUYECKHE CBOMCTBA, MOJydeHHE U npumeHeHue. Comu
aMMOHHUA, UX (QU3WYECKHEe M XMMHYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas: peakiisi Ha MIOHbI aMMOHHMsI. A30THas KHUCJIOTa, €€ MOoJIydeHue,




¢du3nuecKkne W XUMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENS Kiacca
KHCIIOT U crnernuduueckue). Mcnonp3oBaHue HUTPATOB U COJIeH aMMOHHUS B
KayecTBE MHUHEPAJbHBIX yI0OpeHUi. XUMHUECKOE 3arpsi3HEHHE OKpY Karomen
Cpelbl COeTUHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3arPsA3HEHHUE BO3AyXa, TIOUYBBI
1 BOJIOEMOB)
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2.5

2.6

®ocdop, ammorponusie Mogudukanuu (ocdopa, puznIeckne U XUMHUYECKUE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHUYECKHE CBOHCTBa, moiydeHue. lcmonp3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00peHUIt

O6mas xapaktepuctuka djemMeHTOB IVA-rpynmel. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaMK, paclpocTpaHeHHEe B MpUpoJe, (U3HUECKHEe U XHUMHUYECKUE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriieposa,
X (QU3NYECKHe M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha >KUBBIE OPraHU3MBI,
MOJTyYeHUE U MPUMEHEHUE. DKOJOTUUECKUE MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa(lV); rumoresa rino0anbHOrO MOTEMJICHUS KIMMaTa; MapHUKOBBIN
apdekr. YrompHas KUCIOTAa W €€ CONMM, WX (PU3NYCCKUE W XUMHUYCCKHE
CBOICTBa, MoiyuyeHHe U mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TIPOMBIIUICHHOCTH H
CEJIbCKOM XO3sICTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIWHCHHSIX
yriepona (MeTaH, 3TaH, JTHJIEH, alleTWUJIEH, 3TaHOJ, TJIUIEPHUH, YKCyCHas
kucnora). Ux coctaB u xumuueckoe ctpoeHue. [loHstne o OHoIOrHUecKH
BAXXHBIX BCIICCTBAX: )I(I/Ian, 6en1<ax, yrneBonax — N HUX pOJ'II/I B JKHU3HH
yernoBeKka. MarepuanbHOe E€QUHCTBO OPraHUYECKUMX U HEOPraHMYECKUX
COeIMHEHNH

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, NOJIY4YeHHE U
npumenenue. CoennHeHuss KpeMHHUs B npupoze. OOmue mpenctaBieHUst 00
okcuae kpeMHUA(IV) u kpemHueBoii kucinore. CUIIMKAThl, UX UCIOJIb30BAHUE B
OBITY, METUIIMHE, TPOMBIIIJICHHOCTH. BaXHEeWIHe CTPOUTEIbHBIE MaTepHabl:
KepaMHKa, CTEKJI0, I[EMEHT, OeTOH, »kene300eToH. IIpobiembl GezomacHOro
WCTIOJIH30BAHUS CTPOUTENFHBIX MaTEPUAIIOB B TIOBCETHEBHON KU3HH

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHHE OO0pa3Il0B HEOPraHMUYECKHUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; MPOBEIEHNE KaYeCTBEHHBIX pPeaKIMid Ha XJIOpU-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TNPOTEKAHUS; OIMBITHL, OTpa)karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasllaMH XJIOPUJIOB
(rajloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COCJUHEHUSIMHU
(BO3MOKXHO HCITOJIB30BAaHWE BHUJEOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
o0yriIMBaHUs caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3Yy4YeHHE XMMHMUYECKHUX CBONCTB pa30aBIEHHOW CEpHOI KHCIOTHI, IPOBEIECHUE
KayeCTBEHHOW peakuuud Ha Ccyiabpar-uoH U HaONIOJeHHe Tpu3HaKa eé
MPOTEKAHUS, 0O3HAKOMJIEHHE ¢ (PU3NICCKUMH CBOMCTBaMHU a30Ta, (pochopa u ux
COeMHEHUI (BO3MOXKHO HCIIOJNIb30BaHUE BHICOMATEpHANIOB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YA0OpPEHUH; TOTydeHUe, COOMpaHue, paclio3HaBaHUE U
M3yYEHHUE CBOICTB aMMHaKa; IMPOBEJACHHWE KAUYEeCTBEHHBIX pPEAKLUUH Ha HOH
aMMOHHUA U ¢ocar-uOH U U3yUYEHHE TPU3HAKOB HUX MPOTEKaHMUS,
B3aMMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MEAbIO (BO3MOKHO
WCIOJIb30BaHNE BUJIEOMATEPHANIOB); HW3y4YEHHE MOJEIeH KPUCTAJUIMUECKUX
pemérok anmasza, rpadura, ¢yuiepeHa; O03HAKOMJIECHHE C IPOLIECCOM




3.1

3.2

azcopOLUU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YEeHUE, cOOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJEKUCIIOro ra3a; IIPOBEJCHUE KadeCTBEHHbIX peaklUuid Ha KapOoHaT- u
CWIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IIPOTEKaHUS; O3HAKOMIICHHE C
MIPOAYKIMEN CUIMKATHOM IMPOMBIIUICHHOCTH; DPEIICHHUE 3KCIEPUMEHTaIbHBIX
3aJ1a4 110 TeMe «BaxxHelne HeMEeTaUIbl U UX COCIUHECHUS

MeTtamnsl 1 uX COCOAUHECHUA

OOwiast XapakTepUCTUKAa XMMUYECKUX HJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxeHus B Ilepuonuueckol cucreMe XUMHYECKUX diaeMeHToB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnyeckas CBs3b U
METaJJIMYecKasi ~KpUCTaUIMYecKass pemeTrka. OJIEKTPOXUMUYECKUH  pAl
HaIPSDKEHUN METAIIJIOB

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY ¥ IPOMBIIICHHOCTH
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3.5

[llenounsie mMeTamwibl: mojoxkeHue B llepuomnueckor CUCTEME XUMHYECKHUX
anemenToB JI.M1. MeHnneneeBa; cTpoeHUE UX aTOMOB; HaXOXJICHHE B MPUPOJIC.
dusnyeckre 1 XUMHYECKHE CBOMCTBA (Ha IpuMepe HAaTpus U Kayus ). OKCHIbI 1
TUAPOKCHUIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METAIOB M UX
COETUHEHUN

[IlenoyHO3eMeENbHBIE ~ METAUIBl  MarHMd M KaJIbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XuMU4eckux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXIEHHE B mNpupoae. PU3NYECKHME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplus. Baxuelmme coeauHeHUs Kanblus (OKCHJ, TUIPOKCHI,
conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!

AmomMunuil: nonoxkenue B Ilepuoauyeckoil cUCTEME€ XMMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aTOMa; HaxoxaeHue B mpupoae. dusmveckue u
XMMUYECKHE CBOMCTBA allOMUHMSI. AM(DOTEpHBIE CBOICTBA OKCHUJIA U THIPOKCHIA
AJTFOMUHUA

3.6

3.7

Keneszo: nonoxenne B [leproanueckoi cucreMe XuMHU4Ieckux snementos [[.1.
MeHneneeBa; CTpoeHHWE aTOMa; HaxoXKJeHue B mpupone. Dusznueckue u
XUMHYECKHE CBOMCTBa jkene3a. OKcuIpl, Tuapokcuabl U conu skenesa(ll) u
xene3a(Ill), ux cocras, CBOMCTBA U OTyUYEHUE

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CILJIaBOB,
X (U3MYECKUMH CBOMCTBAMM; U3YyYEHHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KaJblud W HaTpus C BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEPHAJIOB); HCCIIEIOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl Kele3a B KHCIOpoJe (BO3MOXHO  MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); NMPU3HAKOB NMPOTEKAHUS KAUYECTBEHHBIX PEAKIMHA HAa HOHBI
(MarHusi, KanblMs, amroMuHus, nuHka, xenesa(ll) m sxenmesa(Ill), memu(Il);
HaOJI0ZICHNEe M OMUCAHUE MPOLIECCOB OKPALIMBAHMA IJIAMEHU MOHAMH HATpPHUA,
Kaauss W Kanblusl  (BO3MOXKHO — HCIOJIB30BaHUE  BUAEOMATEpHUAJIOB);
uccieioBaHre aM(pOTEPHBIX CBOWCTB THMAPOKCHIA ATIOMUHHMS U TUIPOKCHIA
LIUHKA; PELIEHNE YKCIIEPUMEHTAIbHBIX 3a]a4 110 TeMe «BakHeiue Metamisl 1
UX COEUHEHUS»

XUMHUA U OKpY’Karolas cpea

4.1

HoBble maTepuanbl U TexHojoruu. BemiecTBa W mMaTepuaibl B MTOBCEIHEBHOM




JKU3HM 4YesloBeKa. XUMUS U 310pOBbe. be3onacHoe HCIonb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObiTy. llepBas momomip npu XUMHUYECKHUX OKOTax M
OTPABJIIEHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHue
okpyxkaromiei cpeasl [1/IK. Pons Xxumum B penieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHbIE HMCTOYHUKH YTIEBOIOPOAOB (Yroiib, TMPUPOIHBIA Ta3, He(dTh),
MIPOJIYKTHI UX MEePepabOTKU, UX POJIb B OBITY U IPOMBILUIEHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3ydyeHue o0pa3IoB MaTepHalIOB (CTEKIIO, CILJIaBbI
METaJUIOB, MOJIMMEPHBIC MAaTEPUAIIbI)



MPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBepPsSIEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasosanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

1.2

0 TI03HABAaEMOCTHU SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH Kak obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJBbTYPbl H HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCJIOBUAX COBPEMCHHOI'O 06III€CTB21;
IMOHMMAaHUC MCCTAa XUMHUHU CPCIU APYTUX CCTCCTBCHHLIX HAYK

0 HAYYHBIX MCTOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHUC HCIIOJIB30BATh MOACIN JJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYaIOIUMCS paccMaTpUBaTh
XHMUIO KakK chepy cBoelt Oyayineit mpodecCuoHaNbHOM NesITeTbHOCTH
U c/eNaTh OCO3HAHHBIM BBIOOP XMMMM Kak MPO(UIBHOTO NpeaMeTa
MIPH NePEX0/ie Ha YPOBEHb CPEAHETO 001ero o0pa3oBaHus

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHMH H YMCHUC TIPUMCHATH
CUCTEMY XUMHUYCCKUX 3H21HHI71, KOTOpas BKIIIOYACT!

2.1

BOXHEUIINE XUMHMYECKHE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi M MOJIEKYJsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COJb (CpEmHsisA), XMUMHUYECKas
peaKkuys, peakuuM COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMS, pEeaKIuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi IO XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJS U MPOLEHTHAs KOHIEHTpaIHs
BEILIECTBA B PaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
opOuTanb, paguyc aroma, BaJIE€HTHOCTb, CTENEeHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHAs U HETIOJIIpHAsI
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIM4ECKas  CBS3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, WOHHas, MeTaJuIn4yecKasi,
MOJIEKYJISIPHAs), WOH, KAaTUOH, aHWOH, JJIEKTPOJIUT U HEDIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, peaKUMd HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIEHHME U  BOCCTAHOBJIEHHE, DIJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble U HEOOpaTHUMble peaKlny,
CKOpPOCTb XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us
METAJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXpPAaHEHHUSI MacChl,
nepuoauueckuii  3akoH JI.M. MengeneeBa, 3aKOH TMOCTOSIHCTBA




COCTaBa, 3aKOH ABOTaJpo
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3.1

TEOPUHU XUMUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, Teopus
IIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[CHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

YMEHUE MTPaBUIIbHO UCIOJIb30BaTh U3yUEHHbBIE BEILIECTBA U MATEPUAIIBI
(B TOM 4YHCIE MHHEpaJbHBIC YAOOPEHHs, METaUlbl W CIUIABBI,
OPOAYKTHl MEepepaboTKU MPHUPOAHBIX HCTOUYHUKOB YTJIEBOJIOPOIOB
(yros,, mpupoaHOTo Tas3a, He(TH) B OBITY, CENLCKOM XO3SHCTBE, Ha
MIPOU3BOJICTBE M IMOHUMAaHHE 3HAUEHUS KUPOB, OEJIKOB, YIJIEBOJIOB
JUIsl OpraHr3Ma 4ejIoBeKa; yMEHNE [IPOTHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKHX IPOLECCOB HAa OPraHU3M YEJIOBEKAa U OKPYKAIOLIYIO
IIPUPOJHYIO Cpery

3.2

33

YMEHUE WHTETPUPOBATH XUMHUYECKHE 3HAHUSA CO 3HAHMSIMHU APYTHX
y4eOHBIX MPEIMETOB
HAJIMYUE OMBITa PAbOTH ¢ Pa3IMYHBIMA MCTOYHUKAMU WH(GOPMAIUN

N0 XUMHMM (Hay4yHas M HAy4yHO-IOINYJIIpHAs JIMTEparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTHBHO OIICHWBATh WH(POPMAIIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHYECKOM MPUMEHEHMH U yMEHHeE
MCIIOJIb30BaTh €€ JUIsl pelIeHUs yueOHO-1103HABaTENIbHbIX 3a/1a4

BilaneHne ocHOBaMM IOHSATHWHOIO ammapara M CHMBOJIUYECKOIO
A3bIKa XMMUH JUISL COCTaBJeHUs (HOpMYJ HEOPraHWYECKHX BEILECTB,
YpPaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBHanbHoif)

YMmeHue oOBSCHATH CBA3b MONIOKEHHUs dnemMeHTa B [lepromuueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsi sAapa, oOIee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KATUS M KAJIbIIHS

[IpeacraBnene O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMUYECKUX DJIEMEHTOB (paJlyC aTroMa, 3JIEKTPOOTPUIATEIHHOCTD),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IMOJOXKEHUS DJIIEMEHTOB B
[lepmomnueckoii cucreme (B MajblXx TNEpHOJAX ©  TJIABHBIX
MOJArPYNIax) v SJEKTPOHHOTO CTPOSHHUS aTOMa

YMeHnue ki1accupuumupoBarh:

7.1

XUMHUYECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIINHA

YMeHue onpeaensrh:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX IJICMCHTOB, 3apsan
HOHa

8.2

BUJ XUMHYECKOH CBS3M U THUN KPUCTAIIMYECKOH CTPYKTYypbl B
COCTMHEHUSIX

8.3

XapakTep Cpe/ibl B BOAHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4

OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb

YMeHne xapakTepu3oBath (U3NYeCKre U XUMHUECKUE CBOMCTRA!

9.1

MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOJOPOJ, TIpaduT, anmas,




9.2

KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalud, MarHHA,
KaJIbIU, aIIOMUHUM, JKeJIe30)

CIIOXHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI W THUIPOKCHIBI
merauioB [-ITA rpynm, amomunus, meau (1), munaka, xenesa (I u
III), oxcuast yrinepona (II u IV), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTucCTas, a30THasd,
docdopHasi, yronpHasi, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3

10

MPOTHO3UPOBATh M  XapakTEpPU30BaTb CBOMCTBA  BELIECTB B
3aBHCHUMOCTH OT HMX COCTaBa M CTPOCHHUS, MPUMEHEHHUE BEILECTB B
3aBUCHUMOCTHU OT UX CBOWCTB, BO3MOKHOCTbH MPOTEKAHUS XUMUUYECKHUX
MIPEBPAICHUI B Pa3JIMYHBIX YCIOBHUIX

YMeHue coCcTaBIIsITh MOJICKYJISIDHBIC 1 HOHHBIC YPABHCHUSA peaKI_II/Iﬁ, B
TOM YHUCIJIC:

10.1

peakiyii HFOHHOTO 0OMeHa

10.2
10.3

OKHUCIUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

WIUTIOCTPUPYIOIINX XMMHUYECKME CBOWCTBA M3YYEHHBIX KJIACCOB
(TpyI) HEOPraHUYECKUX BELIECTB

10.4

MOATBCPKAAOIUX 'CHECTUYCCKYIO B3aMMOCBA3b MCXKIY HUMU

11

YMeHue BIYUCIATh (IPOBOJAUTH PACUEThI):

11.2

OTHOCHUTEIIbHYI0O MOJICKYJIIPHYIO ¥ MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUU

MacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,

11.3

KOJMYCCTBO BCUICCTBA U €TI0 MACCy, 00beM ra3on

11.4
12

12.1

M0 YpPAaBHCHUAM XHUMHYCCKUX peaKHI/IfI U HaXOOUTh KOJIUYECTBO
BEIIECTBA, 00BEM M MacCy peareHTOB WM MPOJIYKTOB PEAKIIMU
Brnanenue (3HaHUE OCHOB):

OCHOBHBIMM ~ METOJJaMM  HAy4YyHOTO  TIO3HaHUS  (HAOJIOJICHUE,
U3MEpEeHHE, SKCTIEPUMEHT, MOJIETTUPOBAHUE) NTPH U3yUEHUH BEIIECTB U
XMMUYECKHX SIBJICHUH; yMEHHE CcGOpMYJIHpPOBAaTh MpoOJieMy W
MPEIOKUTD ITyTU €€ PELICHUs

12.2

12.3
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0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
MOCYI0U U J1abopaTOPHBIM 000PYAOBaHUEM

MpaBUIaMu O€30MTacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMBIMU
B TMIOBCETHEBHOM XKM3HU, TIPABUIIAMU MTOBEACHUS B LIEJSIX cOepekeHuUs
3JI0pOBbSI U OKPYKAIOIIEW MNPUPOAHON Cpeapl; MOHMMAHHE Bpeaa
(omacHOCTH) BO3ICHCTBHSI Ha JKHUBBIE OPTraHU3MBI OMPECIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JEHCTBUS

Hamuune MPAKTUYCCKUX HABLIKOB INIAHUPOBAHHUA U OCYHICCTBJIICHUA
CICAYIOMHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3y4YEeHHE U onmucaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE
¢  (U3NYECKUMH W  XUMUYECKHUMH  SIBJICHUSMHU,  OTIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKU TPOTEKAHN XUMHUECKUX peaklui

13.2

U3y4YeHHUE CIIOCOOOB pa3JIeleHHs CMecel

13.3

MOJlyYeHHUE KHUCIOpOAa M HW3Y4YEHHE €ro CBOICTB; MOJIy4eHHE
BOJIOPOJIa U M3YYEHHE €ro CBOICTB; MOJyYEHHE YTIEKHUCIIOro rasa u




HU3YYCHHUC CTO CBOI>'ICTB; IOJIYUCHHUEC aMMHaAKa U U3YUYCHUC CT'0 CBOICTB

13.4

13.5

13.6

13.7

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHHE HWHIUKATOPOB (;mrakmyca, METUJIOpaHIKa u
denondranenna) A ONpeNeNCHUS XapakKTepa Cpelbl B PacTBOpax
KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U ONHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aUMOEUCTBUS KHUCJIOT C METaJUIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAaHUSIMU, COJIIMM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUN;
BBITECHEHHWE OJHOTO MeTajula JApPyr'MM W3 pPacTBopa  COJIH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H
LIMHKa

pelIeHne YKCIEPUMEHTANIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIIMHEHUI; «INEKTPOIUTUYECKAS
aycconuanusay; «BakHelInne HEMETaulbl W HMX COCIUHEHH;
«Baxuelnine MeTaIbl U UX COSTUHEHUSI

13.8

XAMHYECKHE  OKCICPHUMEHTBI,  WUIIOCTPHPYIOIIUE  IPH3HAKH
NPOTEKaHHs PEaKLIUil MOHHOrO OOMEHA; Ka4eCTBCHHBIC PEaKI[MH Ha
HPUCYTCTBYIOLIME B BOJTHBIX PACTBOPAX HOHBL XJOPUA-, OPOMHI-,
womua-, cymbdar-, Qocdar-, KapOOHaT-, CHIHMKAT-aHHOHBHI,
THJPOKCU-UOHBI, KATHOHBI aMMOHUS, MAarHUsl, KAJIbIHs, aTFOMUHHS,
xkenesa (2+) u xenesa (3+), meau (2+), LUHKa
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VYMmenue:

14.1

NPEJCTaBIATh PE3yJbTaThl AKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIMPHYECKUE
3aKOHOMEPHOCTH

14.2

YCTAHABIIMBATh CBSI3U MEXJ1Y PEabHO HAOII0JaeMbIMU XUMHUECKUMU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIIMMHU B MaKpO- U MUKPOMHUPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon
1
1.1

1.2

1.3

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHUS

YucTele BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

ATOMBI ¥ MOJIKYJIBI. XHUMHYECKHE d3JIeMEHTbl. CHMBOJIBI XUMHYECKUX
371eMeHTOB. [IpocThIe U CIIOKHBIC BEIIECTBA.

Xumuueckas popmyina. BaaeHTHOCTh aTOMOB XMMHYECKHX d1eMeHTOB. CTeneHb
OKHCJICHUS

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocUTeIbHAs aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa
B COCIMHCHNU

1.5

1.6

KonmaectBo BemectBa. Monb. Momsipaass Macca. MolsipHbId 00BEM Ta30B.
B3anmocBsI3p KOJIMYeCTBa, MACChI U YHCIIa CTPYKTYPHBIX €IMHUI BEIIECTBA
Ou3nyecKkue U XUMUYECKUE SBJICHUSA. XHUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[lepuomuueckuii 3akoH u llepuogudeckass CUCTEMa XUMHYECKUX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ileprnoanueckas cucrema XxuMudeckux ieMeHTos [1.1.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,
HOMEPOB IIEpHOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aToMoOB MepBbIX 20 XHMMHUYECKHUX 3JEMEHTOB
[Tepnonnueckoii cucremst .M. MeHnneneena
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BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHMMHUYCCKHUX 3JICMCHTOB MEPBLIX Tpex
NnepruoaoB, KaJlvid, KaJIbIUA (pazmyca aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOfICTB) n HX COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHUH C TIIOJOXXCHHEM DJJICMCHTOB B Hepﬂonnqecxoﬁ CUCTEME H
CTPOCHUEM HUX ATOMOB

CtpoeHue BelecTa

3.1

3.2

XuUMHU4YECKas CBS3b. KoBanenThHas (HOHHpHaH )51 HCHOJIHpHa}I) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTB XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.
Mertannuueckas CBI3b

Tumsr KPUCTATINIMICCKUX peHléTOK (aTOMHaH, HOHHAasd, MeTaJ'IJII/I‘{eCKaﬂ),
3aBHCUMOCTEb CBOMCTB BCIIECTBA OT THIIA KpHCTaJIHI/ILIeCKOﬁ peHIéTKI/I n BUJIA
XUMHYECKOM CBA3U

Baxwueiimune MNPpEACTAaBUTCIIMN HCOPraHUYCCKUX BCIICCTB. Hemeramnel u ux
COCOAMHCHUS. MeTtamisl 1 uxX COCIUHECHUA

4.1

Knaccugpukamuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHHUH: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCIJIOTHBIE, am(pOoTepHBIC) u
HecoJIeoOpa3yronme; OCHOBaHWM (IMIENOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KUCTIOT  (KHCIIOpOJACOAepkalrue ¢ OECKUCIOPOJHBIE, OJHOOCHOBHBIC W
MHOTOOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)

4.2

Ouznyeckue U XUMHUYECKHE CBOWCTBA MPOCTHIX  BEIIECTB-HEMETAIJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS




4.3

Pu3nyecKkue M XUMUYECKHE CBOMCTBA IIPOCTBIX BELIECTB-METAJUIOB: JIMTHS,
HaATpHUs, Kajdus, MarHus M KaJbLUs, AJIIOMUHMS, XKejle3d. DJIEKTPOXUMUYECKUI
P HAIPSDKEHUM METAJLIIOB

4.4

4.5

4.6

®du3nuecKkue U XMMUYECKHE CBOMCTBA BOJOPOJHBIX COCIWHEHUM HEMETAIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

®dusnyeckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepel (IV, VI),
asora(ll, IV, V), docdopa(Ill, V), yraepona(Il, 1V), kpemuusa(IV). [Homyuenue
OKCHJIOB HEMETAJIJIOB

Xumudeckue cBoiicTBa okcunoB: MeTawioB IA-IIIA rpymmn, nuuka, menu(Il) u
sxkenesa(ll, IT).ITonyuenne okCcuI0B METAIIIOB

4.7

XVWMHUYECKUE CBOWMCTBA OCHOBAaHHWH M aM(OTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
THAPOKCUIOB  alIOMUHUS, JKene3a, 1uHKa). [lomyueHue ocHOBaHUU U
aM(pOTEPHBIX THIPOKCHJIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEPOBOIOPOIHOMN,
CEPHHUCTOM, CepHOU, a30THOU, (HochOpHOH, KpeMHHUEBOH, yroipHOW. OcobObie
XUMHYECKHE CBOICTBA KOHILIGHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.
[Tonyuenune kucior

4.9

OO61ure xuMHYECKHe CBOMCTBa cpeHuX coneil. [lonyuenue coneit

4.10

4.11

[lomyuenne, coOupanme, pacro3HaBaHUE BOAOPOJA, KHCIOPOJa, aMMHAKa,
YIIIEKKCIIOrO T'a3a B JIa00OpaTopuun

[Tonmyuyenne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. Ob1ue
CIOCOOBI MOJYYECHUSI METAJIJIOB

4.12

T'enermueckas cBsI3b MCXKAY KilaCCaMM HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

5.1

5.2

XHUMHUYECKUE PEaAKIUU

Knaccugukarus XuMHUUeCKUX peaklui M0 pa3iuyHbIM MPU3HAKaM: 110 YUCITy U
COCTaBy Y4YacTBYIOLIMX B pEaKLUMU BEIIECTB, MO TeIIoBOMY 3((eKTy, o
U3MEHEHUIO CTEIICHEH OKUCIICHUs] XUMUUYECKUX 3JIEMEHTOB

TennoBoil 3¢ ekt XuMHUECKON peakui, TEPMOXUMHUYECKHE YpaBHEHUs. DK30-
U DHJIOTEpMUYECKHUE peakluu. TepMoXUMUYeCKUe ypaBHEHHUsI
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OKHCIUTEIIFHOBOCCTAHOBUTEIIBHEIC PCaKkuu. OKHCIUTEIN U BOCCTaHOBHTCIU.
HpOLICCCBI OKHCJICHUA u BOCCTAaHOBJICHHA. 9HCKTp0HHBIﬁ OamaHc
OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pC€aKkuun
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5.5

Teopust NEKTPONUTHUYECKON qucconrani. KaTuoHbI, aHMOHBI. DJIEKTPOJIUTHI 1
HEeANIeKTPONIUThL. CUIIbHBIE U cllabble 2NeKTPOIUThl. CTeneHb AUCCOIHAIINN

Peakuiuu moHHOro oOMeHa. YCIOBHS MPOTEKAHUS PEaKUMi MOHHOTO OOMEHa,
IIOJIHBIE Y COKPAILIEHHBIE HOHHBIE YPABHEHUS PEaKIIUN

6.1

6.2

XHMHS U OKpYXKarollas cpena

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU YeloOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHMYECKHUX peakuuid B J1abopaTopuu U OBITY.
IIepBas moMomis Ip¥ XUMHUYECKUX 0KOTaX U OTPABICHUAX

XUMUYECKOE 3arpsi3HEHUE  OKpYyXKalomeld cpelapl  (KUCIOTHBIC — JTOXK/IH,
3arpsi3HEHUE TOYBbI, BO3JyXa W BOJOEMOB), CIHOCOOBI €ro MPEIOTBpALICHUS
[Ipenenbnas pomyctumas konneHTpauust BemiectB (IIJK). Ponp xumuu B
pPEIICHUH DKOJOTHYECKUX TpoOsieM. YCWICHHE MapHUKOBOTO A deKTa,
pa3pyLIeHHE 030HOBOIO CIIOs

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHHH B
ObITYy, MEIWIIMHE, TMPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeHeHue




METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHHHA, OpoH3a) B OBITy U
HPOMBIIICHHOCTH WX coenuHeHuil. [loHsaTHe 0 KOppo3uu METaioB, OCHOBHBIC
CIOCOOBI 3aLUTHI UX OT KOPPO3UU

[IpupogHble UCTOYHUKH YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Ta3, HEDTH),

6.4 MIPOJIYKTHI MX MepepaboTKu (OEH3MH), UX POJIb B OBITY M MPOMBIILIEHHOCTH
[lepBoHauanbHble TOHATHUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSAX

6.5 yriiepoja (MeTaH, 3TaH, STUIEH, alleTUICH, STAaHOJI, TIMIEPHUH, YKCYCHAs! KUCIIOTA).
[TousiTie 0 OMONOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeJKax, yriieBojax — U Ux
POJIM B KU3HH YETIOBEKA

7 Pacuérnr:

7.1 1o opmysamM XUMUIECKUX COCTMHEHUI

7.2 Macchl (MaccoBOi) T0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 [0 XUMUYECKUM YPaBHEHUSIM







