rocyaapcreeHHoe 61oaKeTHoe 06weobpa3oBaTesibHOe yupexXaeHue
CamapcKoi obnactu
cpepHAA obweobpasoBaTenbHan WKona noc. Bomkckuii Yrec
MyHULMNANbHOro paioHa LUuroHckmnii Camapckon obnactu

PaccMoTpena IIpoBepeno YT1BepxkacHa:
PykoBomutens MO 3aMecTUTENh TUPEKTOpa W.o. mupexropa

no YBP noc. Bomxckuit Yrec
IOmnua E.B.
IIporokon Ne 1 Poroxxuna M.H. Huxonaesa U.B.
ot 30.08.2024r. 30.08.2025 r. [Tpuxa3z Ne64 -ox

Ot 30.08.2024r.

PABOYASA NTPOI'PAMMA

Y4eOHOro npeaMera « XuMus)

1St oOyuaromuxcs 8 —9 kimaccoB

C=RU, O=BOY
COUW noc.
Bonxckun YTéc,
CN=Mwuknun4yeBa
CH,
E=zu_utes_sch@63e
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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMUM Ha YPOBHE OCHOBHOIO 0OIIEro o00Opa3oBaHMs
COCTAaBJIEHA Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTenbHOM MporpaMMbl OCHOBHOTO OOIIEro 00pa30BaHus, MPECTaBICHHBIX
B ®I'OC 00O, a Taxxe Ha OCHOBE (ejiepaibHOM pabouel mporpaMmMbl BOCIIUTAHUS
U C y4€TOM KOHIEMIIMK TIPEMoJaBaHus ydeOHOTO TMpeaMera «XHUMHS» B
o0Opa3zoBaTenbHbIX opranuzaiusax Poccuiickoit @eaeparuu.

[Iporpamma mo XumuM JA€T MPENCTaBICHUWE O IENsIX, OOUIEH CcTpaTeruu
oOy4eHHs, BOCHUTaHUS W Pa3BUTUS OOYyYAlOIIUXCS CpeACTBaMU y4eOHOTO
npeamMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coJiep>KaHue,
MpeayCMaTpuBaeT paclpelleieHue €ro mno KiaccaM M CTPYKTypUpPOBAHUE IO
pazienaM W TeMaM [porpaMMbl IO XHMHUH, OMNPENENSeT KOJIMYECTBEHHBIE U
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYyEMYIO
MOCJENOBATEIbHOCTh M3YYEHHS XUMHUH C YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM y4€OHOro  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommuxcsi, OINpelenaseT BO3MOXXHOCTH MpeaMeTa It
peanuzaiuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTEIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00111er0 oOpa3oBaHUs, a TakkKe TpeOOBaHUM K
pe3ynbTaTamM 00y4YeHUs XMMUU Ha YPOBHE IIeJIel U3y4eHUs MpeaMeTa U OCHOBHBIX
BHUJIOB y4€OHO-TIO3HABATENBHOW JEATEIBHOCTH OOYYalolErocs IO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XUMHUHM CIY>KUT OCHOBOM Jisi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACTaBICHU O MaTepUaTbHOM E€IMHCTBE MHpPA, BAXKHYIO
posib UrparoT (GopMupyeMble XUMHEH NPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruu M 00 HBOJIOLMM BEIIECTB B MPHUPOJE, O MYTSIX PEHICHUS TI00aTbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTHYECKOW 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydyenue xumnu:

CIOCOOCTBYET  peayiu3allii  BO3MOXKHOCTEM  JJI1  CaMOpa3BUTUS U
dbopMupoBaHUs KyJbTYPhl TUYHOCTH, €€ 0011Iel U PYHKIIMOHAILHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHHUE MBIIIJIEHUSI U TBOPYECKUX CIMOCOOHOCTEM
oOydJaronuxcsi, HABBIKOB HX CaMOCTOSITEJIBHOW  Y4eOHOW  JIeATEeNbHOCTH,
AKCIIEPUMEHTAIILHBIX U HCCIICOBATEIBCKUX YMEHHUM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM )XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsia HA €IMHCTBO MIPUPO/IBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHPOBAHUU E€CTECTBEHHO--HAYYHON TPaMOTHOCTH OOYYarolIuXcCs;



CIIOCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K MIPUPOJIE, K YETIOBEKY, BHOCUT CBOU BKJIaJ B 3KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBiieHUs B OOYYEHUU XUMHUU OOECIEUMBAIOTCS CIEIMPUKON
colepkaHusi  y4eOHOro  TpeaMeTa, KOTOpBIM  sBIAETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAyKW XUMHUH Ha OTNPENICIEHHOM dTarne e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYarOUIUMHUCA CUCTEMBI MEPBOHAYAIBHBIX MOHSATHI XUMHUHU, OCHOB
HEOPraHWYECKOM XHMHUU M HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX IOHSATHM
OPTraHUYECKON XUMHH.

CtpykTypa coaep:kaHusl IpOrpaMMbl MO XUMUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mnojaxona k €€ m3ydenuro. ConepkaHue CKIAIbIBAETCA U3 CHUCTEMBI
MNOHSATUNA O XUMHYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHITUH O XUMUYECKOU
peakiuu. O0e d3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl [0 TPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUYECKUX IMPEIICTABICHUI
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /1. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3H;

— TpEeACTaBICHUM 00 HICKTPOJUTHYECKON JTUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIUPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOTHSSA PYHKIIMKM OOBICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BOBMOKHOCTEW MPAKTUUYECKOTO MPUMEHEHHUS U MOJTYYEHHS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl TI0O XUMHU  CIOCOOCTBYET  (HOPMUPOBAHHIO
IIPEJCTABJIEHUS] O XUMHYECKOW COCTABIISIFOLIEN HAYYHOW KapTUHBI MUpa B JIOTUKE
€€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOI'O OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOIaM
MO3HAHUSI B Hayke. M3ydyeHWe XUMHUHM MPOUCXOIUT C MPUBICUYECHUEM 3HAHUU U3
paHee M3YYEHHBIX YUeOHBIX MpeameToB: «Okpyxaroumii mup», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy w3ydeHHH XUMUU TPOUCXOAUT (HOPMUPOBAHUE 3HAHWUNA OCHOB
XUMHUYECKON HayKd Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOU
NEATEILHOCTH YEJI0BEKa U KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3aJa4a
y4eOHOro mpeamMera COCTOUT B ()OPMUPOBAHUM CUCTEMBl XUMUUYECKUX 3HAHUN —
BOXHEUITNX (pAaKTOB, MOHSATHH, 3aKOHOB M TEOPETUUECKUX MOJOKEHUM, TOCTYITHBIX
00001IIeHniT MUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKW, B MPUOOIICHUH K



HAyYHBIM METOJAM IO3HAHUsS MPH MU3yUYEHUU BEUIECTB M XUMUYECKUX pEakKUui, B
(opMHpOBaHUY U Pa3BUTHH MO3HABATEIBHBIX YMEHHUH U UX MPUMEHEHUH B yu4eOHO-
MIO3HABATEIBHON M y4eOHO-HCCIIEeIOBATENbCKON ACSITeIbHOCTH, OCBOCHUH MPaBUJI
6e30macHOro 0OpaIleHus C BEIIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Tpu nM3ydeHUn XMMUHM HAa YPOBHE OCHOBHOTO OOILEro o0pa3oBaHUs BaKHOE
3Ha4YeHHE NPUOOPETH TaKue eI, KaK:

— (QopMHpOBaHHE MHTEUICKTYyaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKOe MpHUOOIeHuE
oOydaromuxcsi K CaMOCTOSITENIbHOM TMO3HABATEIBHON JEATEIbHOCTH, HAyYHBIM
METO/aM MO3HaHUsA, (OPMHUPYIOIIUM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMUH;

— obecrnieueHue yciaoBHHA, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYaIOIIUMUCS
OMbITa PA3HOOOPA3HOW JEATENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIIMUX YHHUBEpPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (¢opMupoBaHue o0OmEeld (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOMH
ITPaMOTHOCTH, B TOM YHCIE€ YMEHUH OOBICHATH U OILICHWBATH SIBJICHHUS
OKpY>KaIOILIET0 MHpA, MCIONb3Yys 3HAHUS M OIBIT, MOJIyYEHHBIE MPU H3yUYECHUU
XUMHH, TPUMEHATH UX MIPHU PEICHUN IPOOJIeM B IOBCETHEBHOM KU3HU U TPYIOBOM
JesITEbHOCTH;

— (QopmupoBaHue 'y O0Oy4YarOIIMXCS T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUsl LIEHHOCTH XWUMUYECKUX 3HAHUN i1 BBIPAOOTKH HSKOJIOTHMUYECKU
[[eJIECO00PAa3HOr0 TMOBEACHUS B OBITY U TPYIOBOM JESATENIBHOCTH B LEJSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOEHHUS OOILIEYESIOBEUYECKUX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY MpO(UIIsi M HANPaBICHHOCTH JalbHEUIIETo
oOyJeHHUS.

OO0111ee yuciio YacoB, OTBEAEHHBIX [Tl U3YUYEHUSI XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 yaca B
Hemeno), B 9  kmacce — 68 wacoB (2 waca B Hememo).



COILEPKAHUE OBYYEHUASA

8 KJIACC

ITepBoHavabHbIE XMMHYECKHE TOHATHS

[Ipenmer xumuun. Ponp XumMun B KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HAYK.
Tena wm BemecTtBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemecTs. [loHATHE O MeTOJax MO3HaHUA B XUMHUHU. UHCTBIE BELIECTBA U CMECH.
Crioco0bl pa3ziesieHus: CMeceil.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 3jaeMeHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThIe U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyia. BameHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHUTENbHAsA aTOMHAas Macca. OTHOCUTENbHAS
MOJIEKYJISIpHas Macca. MaccoBas 107151 XMMUYECKOT0 3JIEMEHTA B COEIMHEHUM.

KomungectBo BemectBa. Mosb. MomnsipHas Macca. B3anMocBs3b KOJIMUYECTBA,
Macchl M 4YHUCNIAa CTPYKTYpHBIX €AMHULl BemiecTBa. Pacuérsl mo ¢opmynnam
XUMHUYECKUX COCTUHEHUN.

du3znyecKre U XUMUYECKHE SIBICHUS. XUMUYECKas peakuus U €€ MpU3HAKY.
3aKOH COXpaHEHMsS MacChl BEIECTB. XHMHUYECKHE ypaBHeHus. Knaccudukanus
XUMHUYECKUX peaKlni (COeTUHEHMS, pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHUMHYECKOW MOCYAOU, MpaBWiIaMu pabOThl B J1a0OpaTOpuu U
npuémMaMu oOpalleHus ¢ JabopaTOPHBIM O0OPYAOBAHUEM, U3YUEHUE U OMHCAHHE
(u3NUecKMX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIIOJEHUE
¢usnyeckux (IJIaBI€HHWE BOCKAa, TasHHE JIbJa, pacTHUpaHue caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUs BOJbl) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJTHOU MPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTOMN) SIBJICHUI, HaOIIOAEHUE U
ONMKCaHUE MPU3HAKOB MPOTEKaHUs XUMHUYECKUX peakuuid (pasjiokeHHe caxapa,
B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, pa3ioXeHHe THAPOKCUAA
meau (II) mpu HarpeBaHuu, B3auMoecTBUE xemne3a ¢ pactBopom cosu meau (II),
U3yYEHUE CIIOCOOOB pa3/ieleHUsI CMECEW: C MOMOILbI0 MarHuta, (GuibTpOBaHUE,
BbIIapUBaHUE, JUCTHILUISLUS, XpoMaTorpadus, MPOBEICHUE OUYMCTKH MOBAPEHHOM
coiid, HaOMIOJEHWE M  ONHMCaHUE  PEe3yJbTaTOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3JIaHHE MOJEIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

BaskHelinmue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech rasos. CoctaB Bo3ayxa. Kucinopon — ajneMeHT u mpocToe
BemiecTBo. Haxoxnenue kuciopoga B MNpupoje, (PU3NYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuawl. Ilpumenenue xkuciaopoaa. CrnocoObl
NOJIYYCHHS] KHUCIOpoJa B JabopaTopud M NPOMBIIUIEHHOCTH. Kpyrosopor
kucinopona B mnpupoge. O30H — aoTponHas MoIuUKAIMs KUCIOpOJa.



TemnoBoit 3¢ deKkT XUMHUYECKON peakiuu, TEPMOXHMMHUYECKUE YpaBHEHUS,
9K30- M DJHAOTEPMHYECKHE peaKkiuu. TOIUIMBO: Yroib M MeETaH. 3arpsi3HECHUE
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemenT u npocrtoe BemecTBo. Haxoxnenue Bogopoa B mpupoae,
du3nuecKre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TosTydeHus. KucioTsl
Y COJIH.

MonsipHbIii 006EM Ta30B. PacuéThl M0 XMMUYECKUM YPAaBHEHUSIM.

Odusnueckne CBOWCTBA BOJbl. Bojga kak pactBopurenb. PacTBOpEI
HacelllleHHBIE M HEHACHIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 1011 BEUIECTBA B paCTBOpE. XUMHUYECKUE CBOKMCTBA BOAbl. OCHOBAHUS.
Ponb pacTBOpoB B mpupoje U B KU3HU 4yeaoBeka. KpyroBopoT Boabl B MPUPOJIE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanus Heopranmyeckux coeauHennit. Oxcuapl. Knaccudukanms
OKCHUJIOB:  coJjieoOpa3yroiie  (OCHOBHbBIC, KHUCJIOTHbIC, aM(OTEpHBIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. DuU3HUECKME U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccudukaiuss OCHOBaHMIA: MIENOYM M HEPACTBOPHUMBIE
ocHoBaHusa. Homenknatypa ocHoBanuil. dusnueckue M XHMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. Ouzndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTh MetamuioB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Homenkiarypa coneii. @U3n4ecKkue 1 XUMUYECKUE CBOWMCTBA COJICH.
[Tonyuenue coneil.

['eHeTnyeckas CBA3b MEXAY KJIACCAMHU HEOPTraHUYECKUX COCTUHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COACPKAHUS KUCIOPOAA B BO3yXE, MOJIyYECHHE,
coOupaHue, pacrno3HaBaHME U H3YYEHHUE CBOMCTB KHUCIOpOJa, HAOII0JEeHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOJOM H YCJIOBUS BO3HUKHOBEHUS H
peKpalieHus ropeHus (1moxapa), 03HaKoMJIeHHE ¢ 00pa3IiaMu OKCHJIOB M OITMCAHHE
UX CBOWCTB, TMOJy4YeHHE, COOMpaHUE, pACIO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (TopeHue), B3aumo/iericTere Bogopoaa ¢ okcuaom meau (I1) (Bo3moxkHo
UCIIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOIII0IeHNE 00Pa3IOB BEIECTB KOJTUYECTBOM
1 ™Momb, wHccieqoBaHUE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C Pa3IMYHOU
PAaCTBOPUMOCTBIO, IMPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHOW MACCOBOM JIOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aWMOJICUCTBHE BOJbI C MeTa/llaMH (HaTpueM U
Kaibl[ueM) (BO3MOXXHO HCIOJIb30BAHHE BUJIEOMATEPUATIOB), HUCCIEIOBAHUE
00pa3iioB HEOPTaHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOACHIE N3MEHECHMUSI
OKpacCKH UHJIMKATOPOB B PACTBOPAaX KUCJIOT U IIEJI0YEH, N3yUYeHHE B3aUMOJICHCTBHUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOThI, KUCIOT C METAJJIaMU, PEaKIIH
HEWTpaIu3aluy, IOJIYYEHHE HEPACTBOPUMBIX OCHOBAHHU, BBITECHEHHE OJHOTO
MeTajijia JPYTUM M3 PacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BakHenmme Ki1acchl HEOPraHMYECKUX COSAUHEHUI.

IMepuoanueckuiit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
jaementoB JI. U. MenneneeBa. CrpoeHue aroMoB. XMMHYECKasi CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(PUKAIMM XUMHYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX SJEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMEIbHbIE METaILIbl,
raJloreHbl, THEPTHBIC Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aM(OTEpHbBIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepuonuueckuii 3akoH. [lepuonnueckas cucremMma XUMUYECKUX 3JIEMEHTOB /1.
U. Menaeneea. KopoTkonepruoanas u JuinHHOnepuoiHas popmsl [lepuonnyeckoit

cucreMbl XuMuueckux sieMeHToB . M. MenneneeBa. llepuoasl v rpynmiisl.
PU3NYECKUN CMBICII TOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX AAep. M30Tonel. DnexkTponsl. CTpoeHUE
DIIGKTPOHHBIX ~ 000JOoueKk aroMoB  TMepBbIX 20 XUMHUYECKMX  DJIEMEHTOB
Ilepuonnueckoin cucremsl JI. M. MenneneeBa. XapaKTEepuCTHUKA XUMHYECKOIO
3JIEMEHTA 110 €T0 NoJjoxeHuro B [lepuoanueckon cucreme /. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHUSl pajuyca aTOMOB XHUMHUYECKUX JJIEMEHTOB,
METAIUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3axkoHa u [leppoanvyecko CUCTEMbI XUMHYECKHUX
AJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. . 1. MenneneeB — yd€HbId U
IPaKIaHVH.

Xumuueckasi cBsi3b. KoBaneHTHass (TojisipHass YW HEMOJSIPHAsi) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUUECKUX 3JIEMEHTOB. FIOHHas CBSA3b.

Crenenp  oxkucneHus.  OKHCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponecchl OKMCHEHUS U BOCCTAaHOBJIEHNS. OKMCIUTENN U BOCCTAHOBUTENM.

Xumuueckuii JKcnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAVIOB M HEMETaJUIOB, B3aUMOJAEHCTBUE
TUAPOKCUIA LIMHKA C PacTBOpaMU KHUCIOT U IIEJIOYEH, MPOBEICHUE OMbITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKIUN
(ropenue, peaklMy pas3ioKeHUs], COSTUHEHU).

Mescnpeomemmnule céasu

Peanmzanuss mMexXnpeaMETHBIX CBSA3EH INPU M3YYEHHH XMMHM B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX EeCTECTBEHHO--HAYYHbBIX
MOHATHUM, TaK W MOHSATUN, SIBISIOMINXCS CUCTEMHBIMH JUIsI OTACJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 LMKJIA.



OO0mme ecTeCTBEHHO--HAYYHbBIC MTOHSATHUS: HAYYHBIA (PaKT, THIOTE3a, TEOPHS,
3aKOH, AaHaliW3, CHUHTE3, KiacCUpUKalMs, NEePUOJUYHOCTb, HaOIIOICHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE, MOJICIIb, SBJICHHE.

®dusuka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUI 3apsili, BEUIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEILIECTBA, Ta3, (U3UUECKUE BEIMYMHBI, EAUHUIIBI
U3MEpEHHUs, KOCMOC, IIaHEeThI, 3BE3/1b1, CoJHIIE.

buonorus: poTocunTes, AbIXaHKE, OHOChepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPOAbI, TIOJIE3HbIE
HCKOIIaeMbI€, TOIIIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMHUYeCKas peakuus

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX 3JIeMEHTOB /1.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKHUX PJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJIHSI, KATbIUA U UX COSTUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuonuueckoit cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUAbI XUMHYECKOM CBSI3H. THIBI KPUCTAJULIMUYECKUX
PEMETOK, 3aBUCUMOCTh CBOWMCTB BEIIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU U
BHJIa XUMHUYECKOH CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMuueckux peakifii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEaKIMHU BEIIECTB, MO TeIJIoBOMY d(ddekty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX AJIEMEHTOB, IO 00paTUMOCTH, TIO
Y4aCTHUIO KaTajlnu3aTopa). IK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE
yYpaBHEHUS.

[Tonsitue o ckopocth Xumuuecko peakuuu. llonsTue 006 00paTUMBIX U
HEOOpPATUMBIX XUMHUYECKUX peakiusaxX. [IoHsATHEe O TOMOTEHHBIX M TeTePOreHHBIX
peakuusx. [londarue o karanuze. [loHITHE 0 XUMHYECKOM paBHOBECHH. DAKTOPBI,
BIIUSIIOLIME HA CKOPOCTh XHWMHYECKON pEeakIuh M TOJIOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIIUTENTbHO-BOCCTAHOBUTEINIbHBIE ~ PEAKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON ~ PEAKIUH. CocraBnenue  ypaBHEHHM

OKHCJIUTEIIBHO--BOCCTAHOBUTEIIBHBIX ~ pEaKIM ¢  HWCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OanaHca.



Teopust 3AEKTPOIUTUIECKON AUCCOLMAIIMN. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
Katnonel, aHnoHsl. MexaHu3M AMCCOIMALNM BELIECTB C PA3JIMYHBIMUA BUIAMU
XUMHU4ecKkoil cBsizu. CteneHp auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu woHHOTO OOMEHA. Y CIIOBUS MPOTEKaHUS pPEaKIMil HOHHOTO OOMEHa,
NOJIHBIE M COKpall€HHbIE HWOHHBIE ypaBHEHHs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHHM U COJIeH B CBETE MPE/ICTABICHUN 00 JIEKTPOIUTUYECKOMN AUCCOLUALINN.
KauecTBeHHbIe peakiiuu Ha HOHBI. [loHSATHE O THApONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIAMH KPUCTALIMYECKUX PEIIETOK HEOPTaHUYECKUX
BELIECTB — METAUVIOB M HeMeTauioB (rpadura M anamasa), CI0XKHBIX BEIECTB
(xJ1opuaa HaTpusl), UCCIICIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUUYECKOM pEaKIUU OT
BO3JICUCTBHS  PA3IMYHBIX  (PAKTOPOB, HCCIAEAOBAHHE  DIIEKTPOIPOBOIHOCTH
PacTBOPOB BEIIECTB, MPOIECCa IUCCOIUAIIMN KUCIIOT, IIeJI0Uel U coJieit (BO3MOKHO
UCIIOJIb30BaHUE BHUIEO MATEPUAIIOB), MPOBEAECHUE OIBITOB, HILTIOCTPUPYIOIINX
MPU3HAKKM TPOTEKaHUs peakluuii HOHHOro oOMeHa (oOpa3oBaHHME OCaJIKa,
BBIJICTICHUE Tra3a, 00pa30BaHHE BOAbI), OMBITOB, HWUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakluil (TropeHue, peakiuu passioKeHUs,
COCAMHEHHUs), pACIIO3HABAHHE HEOPraHWYECKUX  BEHIECTB C  [OMOUIBIO
KAUE€CTBEHHBIX PEAKLINI Ha HOHBI, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a]1a4.

HeMmeTaJusibl 1 X COeIMHEHUSA

O6miass xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHble cTereHu okucieHus. CTpoeHue U (QU3NYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA HA MIPUMEPE XJIopa (B3aUMOAECHCTBUE
C MeTajulaMHu, HeMeTaulamu, Ienodyamu). XiiopoBoaopoa. CofsiHas KHCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJIydE€HHE, IpuMeHeHue. [leiicTBue xjopa U
XJIOPOBOAOPOJA HA OPraHW3M 4esioBeka. BaxxHelme XJI0puasl U UX HAXO0XKICHHUE B
IPUPOJE.

OO6mrast xapakrepucTrka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTeneHW OkucieHus. CTpoeHue u (PuU3MYecKue CBONCTBA
MIPOCTHIX BEIIECTB — KUCJIOPOJa U CePhl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOOpOA, CTpOCHHE, (HU3UUYECKUE U
XUMHYecKue cBoucTBa. OKCUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJOB.
Cepnas kucioTa, pu3nyeckne U XUMUIECKUEe CBOMCTBA (00IIIMe KaK MPeACTaBUTEIS
KJlacca KHUCIOT U crenuduueckne). XUMUUECKUE PEaKINH, JIeKallie B OCHOBE
MIPOMBITIUICHHOTO CIOCO0a TOJIYYeHHUsS] CEpHON KHUCIOTHI. [IpuMeHeHune cepHOM
KkucyioThl. COJNIM CEpHON KHCIIOTHI, KAadeCTBEHHAs peakius Ha CyibhaT-uoH.
Haxoxnenue ceppl M €€ COCIMHEHUUA B MNPUPOAEC. XHUMHUYECKOE 3arps3HEHHUE
OKpY’)KaloIlel cpellbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE MOXIU, 3arpsi3HCHHE
BO3/lyXa u BOJOEMOB), CHOCOOBI ero MPeI0TBPAILICHUSI.



OOmiasi xapakTepucThuka 3JeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUs. A30T, PaclpoOCTpaHEHHE B MPHUPOJE,
(puznyeckue U XuMH4YecKue cBoiictBa. KpyroBopor a3ora B mpupojae. AMMHUAK, €ro
(u3nyeckue 1 XMMUYECKHE CBOMCTBA, MOTyYeHHE U IpuMeHeHue. Conu aMMOHUS,
ux (QU3NYECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TMOoJydyeHHUe, (PU3MUECKUe U XUMHUYECKHE
cBOicTBa (00IIME Kak TMpeACTaBUTENs Kiacca KUCIOT U creuuduyeckue).
Hcnonbs30BaHre HUTPATOB U COJIEN aMMOHHUSA B Ka4€CTBE MUHEPAIBbHBIX YAOOPEHUM.
XHUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI W BOA0EMOB). docdop, ammoTporHbIe
moauduxarmu gocdopa, pusudeckne n xumudeckue cBoiictea. Okcun docdopa
(V) u docdopnas kuciora, GU3NYECKHUE W XHMHYECKHE CBOMCTBA, IOJyUYCHUE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPAIBHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIIEHUS. YTIIepO/l, aJUIOTPOIHbIE MOIU(UKALINY,
pacrnpocTpaHeHHe B IpuUpojie, GU3NUECKUe U XUMHUECKUE CBOMCTBA. AjcopOuusi.
Kpyrosopor yrinepoga B mpupoae. OKcuIbl yriepojaa, HMX (QU3MYECKHE WU
XUMUYECKUE CBOWCTBA, JIEWCTBUE HA JKUBBIC OPraHU3Mbl, IOJYyYEHHE H
OpUMEHEHUEe. DKOJIOTUYECKHEe MpoOeMbl, CBA3aHHbIE C OKcuaoM yriepoaa (IV),
TUNOTE3a TI00AJBHOTO MOTEMJICHUS] KiuMaTa, MapHUKOBBIM 3PQekT. YronbHas
KUCIOTa U €€ COJM, UX (U3MUECKHEe M XUMHUYECKHE CBOMCTBA, IMOJIyY€HUE U
npuMmeHenue. KaudecTBeHHass peakuuss Ha KapOoHaT-uoHbL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHbIE MOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSAX
yraepoja (MeTaH, 3TaH, TUIEH, alleTHJIEH, TaHOJI, [NIMLIEPUH, YKCYCHasl KUCJIO0TA).
[IpupoaHble MCTOYHUKH YTJIEBOAOPOJIOB (yroib, NPUPOAHBIA Ta3, HEPTH),
MPOJYKThl HUX NepepadoTKu (OEH3HMH), UX POJb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJOTUYECKM BaXHBIX BEIIECTBAaX: XKUpax, OeNKax, yriieBoJax — U UX
poJii B OKU3HM 4YelOBeKa. MarepuanbHOE €IMHCTBO OpPraHMYEeCKUX U
HEOPraHWYECKUX COECTMHEHUN.

Kpemunii, ero ¢usmyeckue u XUMHUYECKHE CBOWMCTBA, TOJY4YCHHE U
npumeHenue. CoegnHeHus: KpeMHud B npupoje. O01ue npeacTaBieHus 00 OKCUAe
kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX UCMOJIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHelie cTpouTelbHble MaTepHalibl: KepaMHKa, CTEKJIO,
IIEMEHT, O0eToH, >kene300eToH. I[IpoOreMbl 0€30MacHOr0  MCIOJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEAKIIM Ha XJIOPUI-UOHBI U HAOJIOIEHIE IPU3HAKOB



UX TPOTEKaHUs, OMBITHI, OTpaxamluue (U3MUecKHe M XUMUYECKHE CBOMICTBa
TaJIOTeHOB M MX COEJUWHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BUIECOMATEPUAIIOB),
03HAaKOMJICHHE C 00pa3IiaMu XJIOPUIO0B (TaJIOT€HUIO0B), O3HAKOMJICHUE C 00pa3iiamMu
ceppl U €€ COeAMHEHUSIMHU (BO3MOXKHO UCIIOJIb30BaHUE BHUIACOMATEPUATIOB),
HaOII0AeHUE Tpolecca oOyIJIMBaHUs caxapa MoJ JIeMCTBUEM KOHLIEHTPUPOBAHHOM
CEPHOM KUCJIOThI, U3y4Y€HHE XUMHUYECKHX CBOWCTB pa30aBICHHON CEPHOUN KUCIIOTHI,
IIPOBE/ICHUE KAaUeCTBEHHOW peakiuu Ha Cyib(paT-uoH U HAOIIOJACHUE MPU3HAKA €&
NpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKHMMH CBOMCTBaMM a30Ta, ¢ochopa U ux
COETUHEHHI (BO3MOKHO MCIOJB30BaHUE BUACOMATEPUATIOB), 00pa3aMu a30THBIX
u (ochopHBIX ymoOpeHwmid, moaydeHrue, coonpanre, pacrio3HABAHUE W H3YyUCHHE
CBOWCTB AaMMMaKa, INPOBEICHHE KA4YECTBCHHBIX PEAKLIMKW HAa HOH aMMOHMA H
dochaT-uOH W U3ydYeHHE [PU3HAKOB MX TNPOTEKAHHs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), H3YYEHUE MOJENEN KpPUCTAUIMYECKUX pEIIETOK ajMasa,
rpaduta, (QyaepeHa, 03HAKOMJIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHUBOIa3a, IOJyYEHHE,
coOupaHue, paclio3HaBaHUE U U3yUYEHHE CBOICTB YIJIEKUCIOrO Ta3a, IPOBEIACHHE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX
MIPOTEKAHUS, O3HAKOMIICHHE C MPOAYKUMEH CHUIMKATHOM IPOMBIIUIEHHOCTH,
pEelIEHNE SKCIIEPUMEHTANBHBIX 3aad 10 TeMe «BakHeWlne HEMETAIUIbl U UX
COCIMHEHU.

MeTaJiibl U UX COEIMHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuonnueckoit cucreme xumuueckux osnemeHrto /JI. .
MengaeneeBa u ctpoeHusi arToMoB. CTpoeHHE MeTaioB. Meranueckasl CBA3b U
METAJIMYECKass ~ KPUCTAJUIMYECKass  pPEemeETKa.  DJIEKTPOXMMHYECKUU  psif
HaNpsHDKeHUN MeTawoB. OU3NYecKue U XUMUYECKHUE CBOWCTBa MeTaiioB. Obimue
crocoObl moxydeHuss MetawioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI X OT KOoppo3uu. CIiiaBsl (CTajb, YyTryH, JIOPATIOMUHUN, OpPOH3a)
U X MPUMEHEHHE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsle MeTaiuibl: MOJIOXKEHUE B Ilepmoguueckon cucTeEMe XMMUUYECKUX
anemeHtoB JI. 1. MeHneneeBa, CTpoE€HME MX AaTOMOB, HAaxOXKIEHUE B NPUPOJE.
du3znyeckre U XMMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKcuabl u
TUAPOKCUIBI HATpusi © Kanus. [IpruMeHeHue IIeOYHBIX METalIOB W HUX
COCIMHEHUM.

IllenouyHO3eMENbHBICE METaAJIbl MarHuid W KaJbIMi: IIOJO0XKCHHE B
[Tepnoanueckon cucreme XuMruueckux asemMeHToB 1. Y. Menaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHNE B npupoze. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus



Kanblus. BaxkHeilre coequuenns Kaablus (OKCUT, TUIPOKCHI, cOJn). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ YCTpaHECHUS.

AJFoMHHUN: TI0JI0)KEeHUE B [leproanueckor cucteMe XuMHIECKUX SJIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToOMa, HAaXOXJIcHUE B npupoaec. Puzndeckue u
XUMHUYECKHEe CBOMCTBA altOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
AJTFIOMUHUS.

Kenezo: nonoxkenue B [lepuognyueckoit cucreMe XMMHUYECKUX AJIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aTOMa, HaxOXXAeHUE B Tmipupoac. Pu3MUYECKUE U
XUMHYCCKHE CBOMCTRBA jkese3a. OKCHIbI, THAPOKCHIBI U coiu xkene3a (1) u xxenesa
(IIT), mx coctas, CBOMCTBA U MOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMi METaUIOB W CIUIaBOB, HMX (U3UYCCKUMHU
CBOMCTBAaMHU, H3YyUYCHHE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
HCIIOJB30BAaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEM B3aUMOJECUCTBUA OKCHIA
KaIbI[Usl U HaTpusi C BOJOM (BO3MOXKHO HCIOJB30BAaHUE BHUICOMATEPUAIIOB),
HCCJIEZIOBAHUE CBOMCTB JKECTKOM BOJbI, MPOIECCA TOPECHUS Kelle3a B KHUCIOPOJE
(BOBMOXKHO  UCIIOJIB30BAaHUE  BUJEOMATEpPUANIOB), MPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEaKIIMi Ha MOHBI: MarHUs, KaJIbIIKs, aTFOMHHHUS, [IMHKA, xkee3a (I1)
u xkeneza (III), mequ (II), HaOmrOeHNE M OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpHs, Kajdusg MW Kaibliusg (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUAJIOB), UCCIIEI0BaHNE aM(pOTEPHBIX CBOMCTB IUAPOKCH A ATFOMUHHS U
TUJIPOKCHA IIMHKA, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a7ay 10 Teme «Baxneuime
METAaJJIbl U UX COCANHCHMS.

XuMus U OKpY Kawuas cpeaa

BemecTtBa n Marepuansl B ITOBCEIHEBHOM »KM3HM YeENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMUMHUYCCKHX peakiuii B ObITy. IlepBas momomp mnpu
XAMHUYECKHUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpy:Karollew cpeabl (mpeaenabHas AOoMyCcTUMast
KOHIIeHTpalus BemiecTs, ganee — [1JIK). Poiab XxumMuu B pelieHnH 3KOJIOTHYECKUX
pooIIEM.

Xumuueckuii Ikcnepumenm:

M3yueHre oOpasIloB MaTepualioB (CTEKJO, CIUIaBhl METAJUIOB, MOJHUMEPHbIC
MaTepUabl).

Meoscnpeomemmubwie céazu

Peanuzanuys MeXnpenMEeTHBIX CBSI3€H MpU HM3YYEHHUM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSITHM, TaK U MOHATUU, SBJISIOIIUXCS CUCTEMHBIMU JISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LMKJIA.



OO1ue ecTecTBEHHO-HAay4YHbIE TMOHATHS: HAay4YHbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHajlu3, CHHTE3, KiIaccupUKalus, MepUOJANYHOCTb, HaOIIOACHuE,
OKCIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJETb, SBICHUE, IMTaPHUKOBBIH
3¢ eKT, TEXHOIOTHS, MAaTEPHUAITHI.

dusuka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKITU, U30TOIIbI,
PallnOaKTUBHOCTb, MOJIEKyJIa, AIIEKTPUUYECKUI 3apsiz, IPOBOTHUKH,
HOJYIPOBOIHUKHM, JUAJIEKTPUKH, (POTORNIEMEHT, BEHIeCTBO, TeJIOo, OO0BEM,
arperaTHOE€ COCTOSIHHE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIUINUYECKAs
peméTka, CIUIaBbl, (U3WYECKHE BEIMYUHBI, €JUHUIBI W3MEPEHHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CONHIIE.

buonorusi: ¢ortocunres, npixanue, Ouocdepa, sKocucTeMa, MUHEpPATbHbBIC
yInoOpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE OPO/IbL, IOJIE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA HPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS IIPOTpaMMbl OCHOBHOTO OOIIETro
00pa3oBaHUs JIOCTUTAIOTCS B XO0Jie OOyYCHHS XMMHUU B €IUHCTBE Yy4eOHOU U
BOCIIUTATEJILHOMN JAEATEIBHOCTH B COOTBETCTBUU C TPATAUIIMOHHBIMU POCCUNCKUMHU
COLUOKYJIbTYPHBIMA M JIYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMUA, IPUHSITHIMUA B
oOlllecTBE MpaBUIaMU M HOPMaMH IMOBEJICHHS U CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAaHUs, CAMOPA3BUTHUSA U COIUATIM3AIIMN 00yUYarOIIXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOyYarOUIUXCS
PYKOBOJACTBOBATbCSI CHCTEMOW TMO3WTUBHBIX I[IEHHOCTHBIX OpPHUEHTAMM U
pacIIMpEeHUE OMbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOILICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAydHOMY HACJIeIWI0, TOHMMAaHUA 3HA4YEHUsS XUMHYECKOW HAayKu B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HH(pOpMAIIUEH O
MEPENOBBIX JIOCTHXKEHUSAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’kIaHCKOT0 BOCTIMTAHUS

MPEJICTABICHUSI O COLMAJIbHBIX HOPMax W NPaBWIAX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEOBATEIbCKOM, TBOPUECKOM W JAPYrHX  BUAAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JESATEIBbHOCTH TpHU
BBITIOJTHEHUM Y4YeOHBbIX, I[IO3HABATENbHBIX 3a7a4, BBIIIOJTHEHUH XHUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUU YU4E€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
Y B3aMMOTIOMOIIIH B TIPOIIECCE ITOM yueOHOM AeATETbHOCTH, TOTOBHOCTU OIICHUBATh
CBOE TMOBEIACHHE U IMOCTYNKA CBOMX TOBApPUUIECH C MO3ULUUA HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pEaKIuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM U COCTaBJISIOIINE
OCHOBY JIJII TMIOHMMAaHUS CYIIHOCTH HAayYHOW KapTHHBI MHpA, MPEJCTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTUS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOJTHOM CPEAOH, O POJIM XUMHUHU B TTIO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHUBBI, HAINIPABJICHHbIC HA MOJYYEHHE HOBBIX 3HAHWI MO
XUMUU, HEOOXOAUMBIE ISl OOBSICHEHUs] HAOJIOJIaeMbIX IMPOIECCOB M SIBJICHUH,
MO3HABaTEIbHON, MH()OPMALIMOHHOW W YHUTATEIbCKOW KYJIBTYpPhl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHONM pabOThl C Y4eOHbIMH TEKCTaMM, CIPaBOYHOU



JUTEPaTypoO, JOCTYIHBIMH TEXHHUYECKHUMH CpPEICTBAaMU HWH(GOPMALUOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYYeHHMIO M TI03HAHHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  €aMOOOpPa30BaHMIO, MPOEKTHOM U  HCCIEI0BATENIbCKON
JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAmNpaBICHHOCTH M YPOBHsSI OOy4YEHHS B
JIaJbHEHIIEM;

4) ¢popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIICHHMS K CBOEMY
3JI0pOBBIO, YCTAaHOBKM Ha 3/I0pPOBBIM 00pa3 KHW3HHM, OCO3HAHME IOCIEIACTBUI U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS alKOroJis, HAPKOTUKOB, KypeHUs),
HEOOXOMUMOCTH COONIOICHHUA TpaBWJI O€30MacHOCTH TpH  OOpalleHuu C
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TPy 10BOT0 BOCIIUTAHUS:

MHTEpEC K MPAKTUUECKOMY M3YyUEHUI0 Mpodeccuil U Tpyaa pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3yJIbTaTaM TPYJAOBOM IEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUsT  MPEJAMETHBIX 3HAHUW 10  XWMHH, OCO3HAHHBIM  BBIOOD
WHJUBUyJIbHOW TPAEKTOPUU MPOJOJKEHNS 00pa30BaHUsl C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
YCHEIIHOW MPO(ECCUOHAIBHOM IESITEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalTHPOBATHCS B MPO(ECCUOHATBHON CPEIE;

6) IKOJIOrM4eCKOTr0 BOCIIMTAHMSI:

AKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MPUPOE KaK UICTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAHHE LEHHOCTH 3J0pPOBOIO H
O0e3zonmacHOro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3HMUeCKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHU MPU pabOTE C BEUIECTBAMU, a TAKKE B CUTYaLIMSIX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CHIOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4YaeMble NMPU U3YUYEHUU XUMHHU, IJIs
peleHns 3a7a4, CBI3aHHBIX C OKPYKAIOUIENH NPUPOJHOM CPENOM, I MOBBILIECHHUS
YPOBHSI  DKOJIOTHYECKOM  KYJIbTYpbl, OCO3HAHHMS TJOOATBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTell WX pelIeHHs MOCPEACTBOM METOAOB XMMHH,
HKOJIOTMYECKOTO MBIIUICHMSI, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHOUN MIPAKTUKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX pPE3YJbTaTOB BBIIEISAIOT 3HAYUMMBbIE IS
(opMupOBaHKs MUPOBO33PEHHUS O0LIEHAYYHbIE TOHATHS (3aKOH, TEOPHS, IPUHIIMII,
runore3a, ¢GakT, CHCTeMa, NPOLECC, OSKCIEPUMEHT U Jpyroe.), KOTOphIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpeaMeTax W MO3BOJIAIOT Ha
OCHOBE 3HAHMM W3 ATUX MpPEeAMETOB (OPMHUPOBATH MPEICTABICHUE O LEIOCTHON



HAay4YHOW KapTWHE MUpa, U YHUBEpCAJIbHbIC YUeOHbIC ACHCTBUS (TTO3HABATEILHEIC,
KOMMYHUKATUBHbBIC, PETYJISITUBHBIE), KOTOpble 00€CNeuynBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOATENIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1elicTBUS

Bba3oBble Jjornueckue a1eiicTBHA:

YMEHHUSl HCHOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHWI: PacKpBIBATh CMBICI XUMHUYECKUX MOHSATUHN (BBIACISITh UX XapaKTEpHbIE
NPU3HAKK, YCTaHABJIMBATh B3aMMOCBS3b C JAPYTMMH TOHSATHUSMHM), UCIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OT/IETbHBIX (DaKTOB U SIBICHUM, BRIOUPATh OCHOBAaHUS U
KPUTEPUH ISl KiacCU(UKAIIMM XUMUYECKUX BEUIECTB M XUMUYECKHX PEaAKIUH,
yCTaHABIMBATh TMPUUYUHHO-CIICJACTBEHHBIE CBSI3M MEXIYy OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTHUECKHUE PACCYKJeHUs (MHIYKTUBHBIC, ETyKTUBHbBIC, [0 aHAJIOTUH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS,

yMEHUE TMPUMEHITh B TMPOIECCe TO3HAHUS TOHATHS (MPEAMETHBIE U
METaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIOJIb3yeMble B XUMHUH,
MpeoOpa30BEIBATH MTUPOKO MPUMEHSIEMbIC B XUMHUH MOJIETBHBIC MPEACTABICHUSI —
XUMUYECKUN 3HaK (CMMBOJ DJJIEMEHTa), XUMHuYecKas ¢dopmyna U ypaBHEHHE
XUMUYCCKON PEaKIy — MPHU PEIICHUH Y4eOHO-TTO3HABATEIBHBIX 33/1a4, C YU4ETOM
ATUX MOJCJIbHBIX MPEACTABICHUN BBIABIATh U XapaKTEPU30BATh CYIIECTBECHHBIC
PU3HAKN U3YyYaE€MbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIIHil,
BBISBIIATh ~ OOIIME  3aKOHOMEPHOCTH, IPUYHHHO-CICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCaX U SIBICHUIX.

ba3zoBble ucciieoBarebCcKue 1eHCTBUS:

YMEHHE WCIOJb30BaTh IMOCTaBJICHHBIC BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAUECTBE OCHOBBI JJ1 (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3alMM M TPOBEACHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, YMEHHME HaONIoAaTh 3a XOJOM TIpollecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €r0 pe3yibTaT, (popMynupoBaTh 0000IEHUS U
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIIATh OTUET
0 MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmanmei:

yMEHUE BBIOMpPATh, AHATU3UPOBATH W WHTEPHPETUPOBATH WH(MOPMAIIIIO
Pa3IMYHBIX BHJOB U (POPM TMPEACTABICHHS, TIOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHYECKOTO COJCpXKAHUsS, CIPaBOYHBIC
nmocobus, pecypchl VHTepHeTa), KPUTHYECKH OIICHHUBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO nH}opMaIuio;



YMEHHE MPUMEHATh Pa3IMYHble METOJBI M 3alpOoChl MPU MOHUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJisi BBIMIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 3a/1ay ONPEACIEHHOrO TUIIA, TPUOOPETEHHUE ONBITA B
0o0JlaCTH  MCIONB30BaHUA  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJIbTYPOU aKTUBHOI'O MCIOJIb30BAHMS PA3ITUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY HpeaCTaBICHUS WH(GOPMALIUU U
WUTIOCTPUPOBATh pEIllaeMble 3a/ladyd  HECJIOKHBIMU CXeMaMu, JuarpaMMaMu,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHUE HCIOJNb30BaTh W aHAIM3HPOBAaTH B Ipouecce y4yeOHOH U
HCCIIEIOBATENLCKON JAESITENbHOCTH MH(OPMALIMIO O BIMSHUH MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa M TPAHCIOpPTAa HA COCTOSHHUE OKPYKAIOIIEH MpPUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE yHUBEpCAJIbHbIE YUeOHbIe JeiCTBHUS:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B X0J1€ AUajora U (WIin) TUCKYCCUH) TIO CYILIECTBY
obcyxnaemMoil Tembl, (GOPMYJIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHHSI IPEJIOAKEHHOM 3aa4H;

YMEHUS  TPEACTABISATH  IOJYYEHHBIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATENbHOCTY B YCTHBIX M TMHCbMEHHBIX TEKCTaX; JejaTh IPE3EHTALNI0
PE3yNbTATOB BBIIIOJIHEHHUSI XUMUYECKOTO 3KCIIEPUMEHTa (Ja00OpaTOPHOTO OIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[IO3HABATEJIBHOM M MCCJENOBATEIBCKOW  JIEATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE Y4ETa OOIMIMX HHTEPECOB U COTJIACOBAHUSA
no3uuui (00CyX aeHusi, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJAWHALUS
COBMECTHBIX JICUCTBUM, OIPEACICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIC YHHBeEpPCaJbHbIE yUeOHbIE 1eliCTBUA:

YMEHHUE CaMOCTOSITENIBHO OIPEAENATh LU JESATEIIbHOCTH, IIaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U IMPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesITeILHOCTD, BBIOMpaTh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI pEIIeHUs] yUeOHbIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEJIbHO COCTAaBIIATh WU KOPPEKTUPOBATH
MPEUVIOKEHHBIM  QJITOPUTM  JEUCTBUM IPU  BBINOJHEHUHM 33aJaHU C y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHMK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKUUSX,
OLICHMBATh COOTBETCTBHE MOJYUYEHHOI'O pe3yjbTaTa 3asBJICHHON LETu, yMEHUE
UCIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MIPEAJIaraeMble B YCIOBUHU 3a/IaHUM.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pPE3yJbTATOB IO OCBOEHHUIO 005S3aTEIbHOTO
collepKaHUs, YCTaHOBIGHHOTO JaHHOW eaepanbHoil pabodeil mporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOIIUMUCS HAay4HbIE 3HAHUS, YMEHHS U CIOCOOBI



NEUCTBUN, crHenmupUIecKue s MpeAMeTHOW o0mactu «XuMHUsS», BUIbBI
NEATEIBHOCTH MO  MOJY4YEHUIO HOBOTO  3HAHUA, €ro  HHTEpIpPETalnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xonIy oOyuenus B 8 kj1acce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

« PacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX MOHSITUH: aTOM, MOJEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpOAHAS ¥ HEOJHOPOJIHAS), BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJSpHAas Macca,
MaccoBas J0JIsT XUMUYECKOTO IJIEMEHTA B COCIMHEHUHN, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAHHUE, COJib, DJIEKTPOOTPUILIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMUMHYECKasi peakius, KIaCCH(PUKAIM PEAKIUN: pPEeaKIuu
COCIMHEHUS, PEAKIUU PA3JIOKECHUS, PEAKIMU 3aMELICHUs, PEaKIUu
0oOM€Ha, 7K30- U IHAOTEPMHUYECKUE PEAKLUU, TEIIOBOU 3((PEKT peakuuu,
AJIpO aTOMa, JIEKTPOHHBIN CJIOW aTOMa, aTOMHasi OpOUTAlIb, PaJIUyC aTOMa,
XUMUYECKasl CBA3b, MOJSIPHAs U HEMOJIsApHAs KOBAJICHTHAsl CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHMOH, AaHWOH, pacTBOp, MaccoBasi JOJiS BEIIECTBa
(MporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

+  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSThH 3TU OHATHUSA MPU ONMCAHUU BEIIECTB U UX MPEBPALLICHUI;

+ WCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJIi COCTaBieHusi (opmyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

- OMpEeNeNsaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTEMEHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCAWMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COCAUMHEHUN 10
dbopmynam, BHUJ XHMHYECKOW CBsi3u (KOBaJieHTHas W WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

- packpeiBath cMmbican Ilepuonnueckoro 3akoHa [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE TMEPUOJNYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX BJIEMEHTOB OT WX MojiokeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHHsS MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

- ONKCHIBAaTHL W XapakTepu3oBaTh TaONMuHyr0 Gopmy Ilepuoauueckoit
CUCTEMbl XHMHWYECKHX DJIEMEHTOB: pa3iNyaTh [OHATHUS  «TJIaBHAs
noarpymnmna (A-rpynma)» u «mnobouynas noarpynna (b-rpymnma)y, mansie u
OOJIbIIINE TIEPUOJbI, COOTHOCHUTH O0O0O3HAYEHHUS, KOTOPbhIE HMEIOTCS B
tabmune «llepuonnueckas cucremMa XUMHUECKUX »diemeHToB J[. .
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 0011ee YUCIIO SJIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATH XUMHUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEIECTBa,
XUMHYECKHE pEeakiuu (M0 YHMCIy W COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAasi OMUCAHUE MTPUMEpPAMU MOJICKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX TMpEBpalICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOrO »3JeMEHTa Mo (opMmysne COeIuHEHMUs,
MacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI MO YPABHEHHUIO
XUMHUYECKOMN peaKiny;

MPUMEHATH OCHOBHBIEC OTMIEPAIINH MBICIUTEIBHOMN AEATEIFHOCTH — aHAN3 U
CHUHTE3, CpaBHEHHE, O000O0IIEeHHE, CHCTeMaTH3allio, KIIacCHU(pUKAIIUIO,
BBISIBJICHHE NPUYMHHO--CIICCTBEHHBIX CBA3€M — ISl M3Y4YE€HHs CBOICTB
BEIIECTB W XHUMHUYECKHX PEaKIui, €eCTEeCTBEHHO-HAyYHbIE€ METOIbI
NO3HAaHUA — HAOJIOJEHUE, W3MEpPEHUE, MOJICIUPOBAHHUE, HKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATh MIPaBUJIaM IOJIb30BAHUS XUMUUECKON MOCY101H 1a00paTOPHBIM
o0opyloBaHUEM, a TakXKe IMpaBWiIaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHMM C HMHCTPYKIIMSIMH TIO BBITIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEILIECTB
(Bogoposa M KHUCIOpOAa), NPUTOTOBJICHUIO PACTBOPOB C OMNpeAeEHHON
MaccoBOHM J10JIell pacTBOPEHHOTO BEIECTBA, MJIAHUPOBATH M MPOBOAMTH
XUMHUYECKHE HKCHEPHUMEHTHI MO PACIIO3HABAHHUIO PACTBOPOB IIENIOUed U
KHCJIOT C MIOMOIIbIO MHAUKATOPOB (JaKMYyC, (heHONPTATIEUH, METUIIOPAHK

U ApyTHE).

K xonIty oOyuenus B 9 Kjacce mpeIMeTHbIE PE3YJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TMOHSATHUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJCHTHOCTh, D3JEKTPOOTPHUIATEIHHOCTh, CTCIICHb
OKHUCJICHHS, XUMUYECKas PEaKivs, XUMHUECKasi CBS3b, TEIUIOBOH 3(PdeKT
peakiuuu, MOJb, MOJSPHBIA  O0BEM,  PacTBOp,  DIIEKTPOJIHTHI,
HEAJIEKTPOJUTHI, AJIEKTPOJIUTHYECKAsT AWCCOLMAINS, PEAKIMH HOHHOTO
oOMeHa, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBIE PEAKIUU, OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEND, OKUCIIEHNE U BOCCTAHOBIICHUE, AJIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, WMOHHAs,
MeTayuIn4yecKas ), KpucTaiinyeckas pemérka, Koppo3usi MeTaJlJIoB, CIUIABBI,
CKOPOCTh XMMHYECKOW PEAKIMU, NPEAECIBbHO JIOMYCTUMAasl KOHIEHTPALUS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHU U
MIPUMEHATH T MOHITHUS MPHU ONIMCAHUU BEIIECTB M UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJII COCTaBlieHUS (Qopmyl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTENECHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
OTpENICIEHHOMY KJIacCy COEAMHEHHWM 1Mo dopMmyrnaMm, BUI XUMUYECKON
CBSI3U (KOBaJICHTHAsl, HWOHHAs, METa/UIMYeCcKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsA]l MOHA IO XUMHUYECKOU (dopmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPaX HEOPTAHUYECKUX COCAUHEHHH, THI KPUCTALINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbici Ilepuonndeckoro 3akona J[. W. MengeneeBa u
JIEMOHCTPUPOBATh €r0 TOHMMAaHWE: OIUCHIBATH W XapaKTEPU30BATh
Tabauunyo (popmy Ilepronuueckoil CUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHSTHS «rJIiaBHas mnonarpymnmna (A-rpynma)y U «1moOodHas
noarpynmna (b-rpynma)», Mansie u OoJbllIME€ NEPUOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPhIE UMEIOTCS B IEPUOINYECKOM TaOIUIIE, C YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMUUYECKUX DJIEMEHTOB (COCTaB U
3apsin siApa, OOIIee YKCIO JJICKTPOHOB UM pachpeicsieHue UuX Mo
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB M MX COCIMHEHHUM B Ipeaenax MaJbIX NEPUOJIOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHYECKHUE AJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B pPEaKIUU
BEI[ECTB, MO TEIUIOBOMY 3(DQEKTy, MO0 U3MEHEHHUIO CTEIEHEH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHENU(PUUECKUE XUMHYECKUE
CBOWMCTBA IIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
IPUMEPAMU  MOJICKYJISIDHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBJISITh YPABHEHMSI DAJICKTPOJIUTHYECKON JUCCOLMALUM  KHUCIIOT,
LIEJIOYEN U COJIEU, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI MOHHOTO



oOMeHa, ypaBHEHHUS pEaKlud, MOATBEPKIAIOMNX CYIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKIui;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAaHUSI XMMHUYECKUX TMPEBpAIllCHU B pPa3IMYHbIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJI0 XHMHYECKOTO JJIEeMEHTa 10 (OopMyse COeAMHEHUS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTE PACUETHI IO YPABHEHUIO
XUMHUYECKOU peaKInu;

COOJTIOIaTh TIpaBMJIa TOJIB30BAHMS XUMHUYECKON TTOCY0M 1 JIaOOpaTOPHBIM
o0opyloBaHMEM, a Takke IpaBWia oOpalleHus C BeElIeCTBaMH B
COOTBETCTBHUM C HWHCTPYKIUSMU 1O BBIMOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIMBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MPOBOJIUTH PEAKIIMHU, TOATBEPKIAIONINE KaUeCTBEHHBINA COCTAB Pa3IMUHbIX
BEII[ECTB: PACIIO3HABATH OIBITHBIM TYTEM XJIOpUI-, OpPOMUI-, HOIU-,
kapOoHat-, ¢ocdar-, CHIMKaT-, Cyiabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI U HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONIEPAIIMHU MBICTUTEIHHOM JIEATETLHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIIEHNHE, CHCTEMATU3aITNIO, BBISIBIICHUE TPUINHHO-
CJICIICTBCHHBIX CBS3CH — JJISI U3yYEHHUS CBONCTB BEHIECTB M XUMHUUYCCKUX
peaKmuii, eCTeCTBEHHO-HAyYHbIE METOJIbI TIO3HAHUS — HaOJI0JeHHE,
U3MEPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosaunuecTBO 4acoB JIEeKTPOHHBI CIHCOK UTOrOBBIX Crnoco0 oleHKHM UTOIrOBBIX
e IJIAHUPYEMBIX IVIAHUPYEMBIX Pe3yJIbTATOB
HaumenoBanue py Py pesy
Ne Ipakruue (uudpoBbIe) pPe3yJIbTaTOB € YKa3aHHEM
pa3aeaoB U TeM KO]—[TpOJ‘[LH
n/n Bcero CKHe o0pa3oBareJ 3TanoB UX ()OPMUPOBAHUSA
NPOrpaMMbl ble pabdoThI
padoThI bHbIE
pecypchbl
Pa3nen 1. [lepBoHayanbHble XUMUYECKHE MOHSITHUSI
* IPUMEHITh OCHOBHBIC -BBIITOJTHEHUE TTPAKTHYCCKON
oTepaIi MbICIUTEIbHON paboThI
NESITEILHOCTH — aHAIN3 U -TEMaTHYECKOE TECTUPOBAHUE
CUHTE3, CPaBHEHHUE, -YCTHBIHN OIpoC
0000111eHHE,
CHCTEMAaTH3alIMIO,
KJIaccu(UKaIUIO, BEISIBICHUE
XuMUs — BaKHas
NPUYMHHO --CJIEICTBEHHBIX
o01acThb bubmuoreka N
CBSI3€H — JIJISl UBYUCHUS
€CTECTBO3HAHMS U [TOK N
11 N 5 2 CBOICTB BEIIECTB U
MIPaKTUYECKOU https://m.edsoo .
XUMHYECKHUX PEAKIIUN
JEeATENbHOCTU -ru/7f41837c DEAKHIH,
€CTECTBEHHO-HAYIHBIC
YyeJIoBeKa

METOJIbI TO3HAHUS —
HaOI0IeHne, U3MEPEHNE,
MO/JIeIUPOBAHUE,
IKCIIEPUMEHT (pealIbHbIN U
MBICJICHHBIH )

. CJIeIOBaTh MpaBHUIIaM
[MOJIb30BaHUS XUMHUYECKOM




NocyAoi U 1ab0paTOpPHBIM
00opyoBaHuEM, a TAKKe
npaBwiiaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSMH 110
BBINOJIHEHUIO JTAOOPaTOPHBIX
XUMHYECKUX OIBITOB IO
MOJIYYEHHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB
(Bomopo/1a ¥ KUCIOpOaa),
MIPUTOTOBJICHUIO PACTBOPOB C
onpeaenéHHON MacCoBOM
JIOJIEN PaCTBOPEHHOIO
BEIIECTBA, UIAHUPOBATH U
MIPOBONTH XUMUYECKHEC
9KCIIEPUMEHTHI 110
pacrto3HaBaHHUIO PACTBOPOB
HIEJI0YEH B KUCIIOT C
MTOMOIIIHIO UHIUKATOPOB
(;maxkmyc, henondranens,
METHJIOPAHXK U IPYTHE).

1.2

BemectBa u
XUMHUYECKUE
peaxkuuu

15

Bubnuoreka
LHOK

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

* PacKpbIBaTh CMBICI
OCHOBHBIX XMMHUYECKUX
MOHATHI: aTOM, MOJIEKYJIa,
XAUMHYECKHH 3JICMEHT,
MPOCTOE BELIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OTHOPOIHAS
Y HEOTHOPOJIHAS ),
BaJICHTHOCTb, OTHOCUTCIILHAS
aTOMHas ¥ MOJIEKYJIsIpHas

-YCTHBII 0IpOC
-TEMaTU4ECKOE TECTUPOBAHHE
-pelIeHre pacyeTHbIX 3314

- pabora c [lepuonnyeckoit
CUCTEMON XMMHUYECKHUX
anemeHToB /. 1. Menaeneera
-KOHTpOJIbHAs padoTa




Macca, KOJUJEeCTBO BEIIECTBA,
MOJIb, MOJISIPHAs Macca,
MaccoBast IO XUMUYECKOr 0O
3JIEMEHTA B COCIUHCHHH,
MOJIIPHBINA 00BEM, OKCH]I,
KHCJIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHIIATEILHOCTb,
CTENEHb OKUCIIECHMUS,
XUMUYECKasl PeaKIusl,
KJIAaCCU(UKALINS PEAKIIHA:
pEaKIuy COCTUHEHMS,
peaKIy pa3ioKeHus,
pEeaKIMK 3aMEeIIECHHUS, PEaKITUI
oOMeHa, PK30- U
SHJIOTEPMHUYECKUE PCAKIIHH,
TeIU10BOM 3((HEeKT peakiuu,
SAIPO aTOMa, NIEKTPOHHBII
CJI0i1 aToMa, aTOMHast
opOuTalp, paguyc aToma,
XUMHUYECKasl CBSI3b, TIOJISIPHAS
Y HETIOJISIPHAS KOBAJICHTHAS
CBSI3b, HOHHAS CBSI3b, HOH,
KaTHOH, aHUOH, PacTBOp,
MaccoBasi JI0JIs BEIlleCTBA
(IponeHTHAas KOHIIEHTpAalKs) B
pactBope;

* BEIYHCIISITE OTHOCUTEIHLHYIO
MOJIEKYJISIPHYIO ¥l MOJISIPHYEO
MaccChl BEMIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 JICMEHTA




o Gopmyse coeAMHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU
peaKiuu

* WJUIIOCTPUPOBATH
B3alMOCBS3b OCHOBHBIX
XUMHYECKUX MOHATHH U
MPUMEHSITh 3TU MOHATHS IPU
OTHMCAHUU BEUIECTB U UX
MpeBpaICHU;

Nroro no pazneny
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Pa3nen 2. BaxkHeiime npeacTaBuTe I HEOPraHUYECKUX BellleCTB

2.1

Bozayx. Kucnopog.

TToustue 00
OKCHUIaX

bubanoreka
LHOK

https://m.edsoo
.ru/7f41837¢c

*XapaKTepHU30BaTh (OMHUCHIBATD)
0o0IIre XMMHYECKIE CBOICTBA
BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPIK/IAsl ONTUCAHUE
MIpUMEpaMu MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX
XAMHYECKUX PEaKIUii;
*IIPOTrHO3UPOBATh CBOMCTBA
BEIISCTB B 3aBUCHMOCTH OT HX
KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH TTPOTEKAHUS
XUMHUYECKUX MMPEBPAICHUH B
Pa3IMYHBIX YCIIOBUSIX;
*WULTIOCTPUPOBATH B3aUMOCBSI3b
OCHOBHBIX XUMHUYECKHX
MOHSTUHN U IPUMEHSATH 3TH

-YCTHBIH OIIPOC

-pelleHne NpakTUKO-
OPHUEHTHPOBAHHBIX 3a/1a4

- paborta c¢ [lepuognueckoit
CHCTEMOM XHMHUUECCKUX
snemenToB . . MennaeneeBa
-TEMaTHUYECKOE TECTUPOBAHUE




IIOHATUSA IIPU ONUCAHUU
BEILECTB U UX IIPEBPALLECHUI;

2.2

Bonopon.Ilonstue
0 KHCJIOTaxX M COJAX

Bbubnuoreka
LHOK

https://m.edsoo
.ru/7f41837¢c

*XapaKTepHU30BaTh (ONMHUCHIBATH)
0011IMe XUMHUYECKUE CBOKCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJTBEPIK/1asl OTHMCAHUE
pUMepaMu MOJIEKYJIIPHBIX
ypaBHEHHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIHii;

* IJUTIOCTPHPOBATH B3aUMOCBSI3b
OCHOBHBIX XHMHUYECKUX
TIOHSITHIA M IPUMEHSITh ITH
TIOHSITHSI TIPH OMTUCAHUH
BEIIECTB U UX MPEBpaIllCHUl;
*CIIeIOBATh MTPABHUIIAM
MI0JIb30BAHUS XUMUYIECKOU
nocyAoi U 1abopPaTOPHBIM
000pyI0BaHUEM, a TAKKE
mpaBUJIaM oOpaleHus ¢
BEII[ECTBAMH B COOTBETCTBUU C
WHCTPYKILHUSAMU IO
BBITTOJTHEHUTO JTA0OPAaTOPHBIX
XUMHUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB
(BoOpO/Ia ¥ KUCIIOPO/Ia),
MPUTOTOBIEHUIO PACTBOPOB C
OnpenenEéHHON MaCCOBOM 10IEN
PacTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATh U MIPOBOIUTD

-IIpaKTHYecKas pabora
-YCTHBIH OIIPOC

-pelleHre NpakTUKO-
OpPUEHTUPOBAHHBIX 3a]1a4

- pabora c [lepuonugeckoii
CHCTEMOM XMMHUYECKUX
anemMeHToB /. 1. MenaeneeBa




XHUMHUYECKHE SKCIIEPUMEHTBHI 10
pacro3HaBaHUIO PACTBOPOB
IEJI0YEH M KUCIIOT C TOMOIIBIO
WH/INKAaTOPOB (JIAKMYC,
dbeHondTanenH, METHIOPAHX U

JIpyTHe).

2.3

Bopna. PacTBopbL.
[Tousatue 06
OCHOBaHHAX

bubanoreka
LHOK

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

*XapaKTepu30BaTh (OMHUCHIBATH)
00111Me XUMHUYECKHUE CBOMCTBA
BEIICCTB PA3IUIHBIX KJIACCOB,
MOJTBEPIK/1asi OTHMCAHUE
pUMepaMU MOJIEKYIISIPHBIX
YpaBHEHHUI COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

* JUTFOCTPUPOBATH B3aUMOCBSI3b
OCHOBHBIX XHMHUYECKUX
TIOHSITHIA M IPUMEHSTh ITH
TIOHSITHSI TIPH OTTUCAHUH
BEIIIECTB U UX MPEBpaIlleHUl;
*CIICZIOBATH MIPABHIIAM
MOJIb30BAHUS XUMUYECKOU
nocyAoi U 1abopPaTOPHBIM
000pyI0BaHUEM, a TAKKE
npaBuiiaM oOparieHus ¢
BEII[ECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH T10
BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB
(BOmOpoO/Ia ¥ KUCTIOPOa),

-TpaKTHYecKas paboTa
-YCTHBIH OIIPOC
-TeMaTUYECKOE TECTUPOBAHNE
- paborta ¢ [lepuognueckoit
CHUCTEMOM XHUMHYECKUX
anemMeHToB /. 1. MenaeneeBa
-KOHTpPOJIbHAs paboTa




MIPUTOTOBIICHUIO PACTBOPOB C
OIpeIeNEHHOM MacCOBOM A0IEN
pacTBOPEHHOIO BELIECTBA,
IJIaHUPOBATh U IPOBOJAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 10
pacro3HaBaHUIO PacTBOPOB
LIETI0YEH U KUCIIOT C IOMOIIBIO
MHIUKATOPOB (JaKMycC,
denonpranenH, METUIOPAHK U

JIpyTHE).

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COETMHEHUN

12

Bbubnuoreka
LHOK

https://m.edsoo
.ru/7f41837¢c

*XapaKTepHu30BaTh (OMHUCHIBATD)
o0111e XUMUYECKHe CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIaCCOB,
HOJTBEPXK/1asi ONMCaHUE
IIPUMEpPaMU MOJIEKYJIIPHBIX
YPaBHEHHUI COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKIUi;

* WJUTFOCTPUPOBATH B3aUMOCBSI3b
OCHOBHBIX XUMHUYECKUX
MOHSITUH U IPUMEHSATD ITH
MIOHSITHS IIPH ONTUCAHUU
BEULIECTB U UX NIPEBPAILCHUI;
*CJIeZI0BATh MpaBUIIaM
M0JIb30BAHNS XUMUYECKON
1ocy 101 1 1a60paTOPHBIM
000pyI0BaHUEM, A TAKXKE
npaBuiaM oOparieHus ¢
BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH I10
BBINOJIHEHHIO JTA00PAaTOPHBIX

-TpaKTHYecKas paboTa
-KOHTpOJIbHAs padoTa
-YCTHBIH OIIPOC

-peluIeHNEe NIPaKTUKO-
OpPUEHTHPOBAHHBIX 33/1a4

- pabora c [lepuoanueckoit
CUCTEMON XMMHUYECKHUX
anemeHToB /. . MenaeneeBa




XUMHUYECKUX OIBITOB O
MOJIyYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIECTB
(BomopoJia U KHCIIOpOa),
MPUTOTOBIICHUIO PACTBOPOB C
onpeaeaéHHON MacCOBOM J10yei
PacTBOPEHHOTO BEILIECTBA,
TUTAHUPOBATh U TPOBOJIUTH
XUMHYECKHE SKCTICPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB
IEeJIOYCH U KUCIIOT C TIOMOIIBIO
WHJIUKATOPOB (JIAKMYC,
deHonpranenH, METUIOPAHK U

JIpYyTHE).

Uroro no pazneny
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Pa3nen 3. [lepuoauyeckuii 3akon u [lepuonnyeckas cucrema xumudeckux 3aemenToB /1. . MenaesneeBa. Ctpoenue aToMoB. XUMHUYeCKast

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu

3.1

[Tepnoanueckuit
3aKOH U
[Tepuonnueckas
cucrema
XUMHUYECKHIX
anemenTtoB /1. .
Menpeneesa.
Crpoenue aroma

bubanoreka
LHOK

https://m.edsoo
.ru/7f41837¢c

*PacKpBIBATh CMBICIT
ITepnonnueckoro 3akona /l. U.
Meneneena:
JIEMOHCTPUPOBATH IOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX
AJIEMEHTOB OT UX MOJIOKEHUS B
[Iepuoanueckoit cucreme,
3aKOHOB COXPaHEHUS MACCHI
BEIIIECTB, MTOCTOSTHCTBA
cOCTaBa, aTOMHO--

-YCTHBIH OIIPOC

-paboTa ¢ TeMaTHYECKUMH
KapTOYKaMH

-pabora c I[lepuonnueckoit
CHUCTEMOU XUMUYECKUX
anemenToB /. 1. MenaeneeBa




MOJIEKYJISIPHOTO YYCHHUS,
3aKoHa ABOTaJpo;
*OIKCHIBATh U
XapakTepu30BaTh TaOJIMYHYIO
dopmy Ilepuonugeckoii
CUCTEMbI XHUMHYCCKUX
AIIEMEHTOB: pa3NyaTh
MOHSTHSI «TJIaBHAS MOATPYIIa
(A-rpynna)» u «moOodHas
noarpynna (b-rpynma)y,
MaJible ¥ OOJIbIINE TEPUOIBL,
COOTHOCHUTH 0003HAYEHMS,
KOTOpBIE UMEIOTCSI B TAOIULIE
«Ilepuonuyeckas cucrema
XHUMHYECKHUX 31eMeHToB /. 1.
MenneneeBay ¢ YMCIOBBIMU
XapaKTepUCTHKAMHU CTPOCHUS
aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsiJl
syipa, o0IIee Ynucio
AIIEKTPOHOB U pacipe/iesieHre
UX T10 DJIEKTPOHHBIM CIIOSIM);

3.2

XHUMHUYECKas CBS3b.
OKHCIUTEIBHO-
BOCCTAaHOBHUTEILHLIE
peaxkuu

10

Bubnuoreka
LHOK

https://m.edsoo
.ru/7f41837¢c

*OTIPENIENISATH BAJICHTHOCTh
aTOMOB JIEMEHTOB B
OMHAPHBIX COENHEHMSIX,
CTCIICHb OKHCJICHHUS DJIEMEHTOB
B 6I/IHapHBIX COCINHCHUAX,
MPUHAJIC)KHOCTH BEIICCTB K
OIIpEEeNEHHOMY KJIacCy
COeTMHEHUH 110 hopmysiaM,

-YCTHBIN OITPOC

-pabota c Ilepuogudeckoit
CUCTEMON XMMHUYECKUX
anemenToB /. 1. MenaeneeBa
-pelIeHNEe NPaKTUKO-
OPUEHTHPOBAHHBIX 337124
-UTOrOBast KOHTPOJbHAs paboTa




BUJI XUMUYECKOM CBSI3U
(KoBajieHTHAsl U MIOHHAsA) B
HEOPraHNUYEeCKuX
COCIIMHEHUSX;

* KJIACCH(PHUIIMPOBATH
XUMHUYECKUE JIEMEHTHI,
HEOpPraHMYECKUE BEIIECTBA,
XUMHUYECKHE Peakiuu (1o
YHCITy U COCTaBY
YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, 10 TEIJIOBOMY
sdexty);

* IPUMEHSTH OCHOBHbBIE
OTiepaluy MbICTUTEIbHON
JIeATeTLHOCTH — aHAJIU3 U
CUHTE3, CPAaBHEHHE,
000011eHNEe, CHCTEMATHU3aIIMIO,
KJIacCU(UKAIIUIO, BBISIBICHUE
MPUYNHHO--CIIEICTBEHHBIX
CBsI3€M — 7151 U3YUYEHUs
CBOWCTB BEILIECTB U
XUMHYECKHUX PEaKInu,
€CTECTBEHHO-HAyYHbIE METO/IbI
MMO3HAHMS — HAOJIIOIEHHUE,
HU3MEpeHHne, MOICTTMPOBAHNE,
AKCIIEPUMEHT (peaibHbINA U
MBICJICHHBIH )

Hroro no pazneny

17

bubanoreka
LHOK




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

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

68




9 KIIACC

KoJn4yecTBO 4acoB DJIeKTPOHHbIE CIHCOK HTOTOBLIX C1oco0 oneHku
HaumeHnoBaHue
Ne Konrpoas [IIpakTuye (uudposbie) IIAHHUPYEMBIX HTOr0OBBIX
pa3aejioB U TEM Bcer
n/n HbIE CKHe o0pa3oBaTe/IbHbIE pe3yabTaToB C IUIAHNPYeMBbIX
MPOrpamMMbl 0
padoThbI padoThbI pecypchl YKa3aHHUEM 3TaloB UX pe3yabTaToB
¢popmupoBanus
Pa3nes 1. BemecTBO M XUMHYeCKHe peaKIUH
* IPUMEHSTH OCHOBHBIE -BXOJHOM KOHTPOJIb
OTepaIliy MBICIIUTEIbHON -YCTHBIH OIIpPOC
IEATEILHOCTH — aHAJIN3 U -paboTa ¢
CHUHTE3, CPAaBHEHUE, MIEPUONIECKON
0000111eHKE, CUCTEMON XUMHUYECKUX
CHCTEMAaTU3aI1IO, anemenToB 1. 1.
BBISIBJICHUE TPUYUHHO- Menneneena
CIICJICTBEHHBIX CBSI3EH — I
W3y4YEeHUsI CBOMCTB BEIIECTB
[ToBTOpEHKE N Y XMMHYECKHUX PEaAKIUH,
. bubnuotexa [JOK
yriyoJieHue 3HaHun €CTECTBEHHO-HAYYHbIE
11 5 1 https://m.edsoo.ru/7f
OCHOBHBIX pa3/IeoB METOAbI HO3HAHUS —

Kypca 8 kiiacca

412636

Ha0I0IeHNEe, U3MEpPEHNeE,
MOJIEIMPOBaHHE,
HKCIIEPUMEHT (pealbHbII 1
MBICJICHHBIH)

* PaCKpBIBATh CMBICTT
ITepunonnueckoro 3akoHa /.
H. Menneneena u
JIEMOHCTPUPOBATH €TO
IMOHUMAaHUE: OMMCHIBATH U
XapaKTepHU30BaTh




TabnuuHyto Gopmy
[Tepuonnueckoii cucTeMbl
XUMHUYECKUX DJIEMEHTOB:
pa3ianyaTh NOHITUS
«ry1aBHas noArpymnmna (A-
rpyImma)» u «nodbodHas
noarpynna (b-rpymnmna)y,
MaJible U OOJIbIINE IEPUOIBI,
COOTHOCHUTH 0003HAYEHMS,
KOTOPBIE UMEIOTCS B
MepUOANYECKOl TabmuIle, C
YHCIIOBBIMH
XapaKTepUCTUKAMU
CTPOCHHS aTOMOB
XUMUYECKHUX JIEMEHTOB
(cocTaB u 3apan sapa,
oO111ee YnCiIo 3JIEKTPOHOB U
pacnpeneneHue ux mo
AIIEKTPOHHBIM CJIOSIM),
00BSACHATH OO0IIIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
DJIEMEHTOB M UX COSIMHEHUH
B MpeJIeIax MajIbIxX
MEPUOJIOB U TJIABHBIX
MOATPYIII C Y4ETOM
CTPOEHUS UX aTOMOB;

1.2

OCHOBHLIE
3aKOHOMEPHOCTH
XUMHYECKUX PEeaKIUi

bubmmoreka [JOK
https://m.edsoo.ru/7f
412636

* BBIYHCIISTH
OTHOCHUTEJIbHYIO
MOJIEKYJISIPHYIO U

-YCTHBIN OIIpPOC
-TEMaTU4eCKOe
TECTUPOBAHUE




MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JOJIIO
XUMHYECKOT'0 JIEMEHTA 110
dbopMyIie coeTuHEeHMS,
MacCOBYIO JIOJIIO BELIECTBA
B pacTBOpE, IPOBOJIUTH
pacy€Tsl 110 YPABHEHUIO
XUMHUYECKON peaKkuu;

* IPOTHO3UPOBATH CBOMCTBA
BEILECTB B 3aBUCUMOCTHU OT
UX CTPOEHHUS, BOSMOKHOCTH
IIPOTEKAaHUs XUMHUYECKUX
MPEBPALLICHUI B Pa3JINYHBIX
YCIIOBUSIX;

. UCII0JIb30BATh
XUMHUYECKYI0 CUMBOJIUKY
JUIs cocTaBjeHus popmyi
BEILECTB U YPAaBHEHUN
XUMHUYECKUX peaKnui

-paboTa ¢
MEPUOIUYECKOU
CUCTEMOI1
XUMHUYECKHUX
anementoB /1. 1.
Meneneena

13

DIIEKTPOIUTHYECKAS
JUCCOIHALINS.
XUMHYECKUE PEaKIINU B
pacTBopax

bub6nmoreka [JOK
https://m.edsoo.ru/7f
413636

- coOroIaTh MpaBuiIa
MOJIb30BaHUsI XUMUYECKOM
NoCcyA0H 1 1ab0pPaTOPHBIM
000pyI0BaHUEM, a TAKKE
npaBuiia oOpaleHus ¢
BEIIECTBaAaMU B
COOTBETCTBHUHU C
UHCTPYKLHUSMH 110
BBIITOJTHEHUIO
71a00paTOPHBIX
XMMHUYECKUX OIBITOB T10

-KOHTpoOJIbHas paboTa
-YCTHBII OIIPOC
-pakTUyeckas pabora
-pelieHne NpakTUKO-
OpPHUEHTHUPOBAHHBIX
3aja4

-paboTa ¢
MEPUOINYECKON
CUCTEMOI
XUMHUYECKHUX




MOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yraeKuciaoro
raza);

* pacKpbIBaTh CYIIIHOCTb
OKHUCIIUTENIbHO-
BOCCTAHOBUTEJIbHBIX
peaKkuuii mocpeICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO
OanmaHca 9TUX peaKkluit;

* COCTaBJISATh YPAaBHEHUS
ANEKTPOJIUTUYECKOM
JUCCOLMALUN KUCIIOT,
1IeJI0Y€EH U COJIeH, TIOJIHbIE
Y COKpAILEHHBIE YPABHEHHUS
peakifii HFOHHOTO OOMEHa,
YpaBHEHUS PEaAKIUK,
MOJITBEPIKTAFOLINX
CYILIIECTBOBAaHUE
TeHETUYECKOU CBSI3U MEXKIY
BELIECTBAMH Pa3JIUYHbIX
KJIaCCOB;

. HCIOJIb30BaTh
XUMHUYECKYIO CUMBOJIMKY
JUTS COCTaBJIEHUS GOpMYIT
BEILIECTB U YPABHEHUN
XUMHUYECKUX PEeAKIUi

anemenToB [l. W.
Meunneneesa

Hroro no pazneny

18

Pa3znen 2. HeMeTa/LIbI M UX COeUHEHUS




2.1

OOmas xapakTepucTUKa
XUMHUYECKHUX DIIEMEHTOB
VIIA-rpynnsl. ["anorensl

bubmuoreka [JOK
https://m.edsoo.ru/7f
413636

* coOI0IaTh MpaBUiIa
MOJIb30BaHUS XUMUYECKOMN
MoCcyA0H U 1a00PaTOPHBIM
00opysoBaHUEM, a TaKXKe
npaBuiia oOpaleHus ¢
BEIIIECTBAMH B
COOTBETCTBUHU C
WHCTPYKIUSMH T10
BBINOJIHEHUIO
1a00paTOPHBIX
XUMHYECKUX OIBITOB IO
MIOJIyYEHUIO U COOMPaHUIO
ra3o000pa3HbIX BEIIECTB
(aMMHaKa U yTriaeKuciaoro
rasa);

* POBOAUTH PEAKIIHH,
MOJTBEPKIAIOLIHE
KAaueCTBEHHBIN COCTAB
pa3INYHbIX BEIECTB:
pacrmo3HaBaTh OMBITHBIM
nyTéM XJI0pH -, OpoMu-,
noauI-, KapOoHat-,
docdar-, cunukar-,
cynbhar-, THAPOKCU-
MOHBI, KATHOHBI AMMOHHUS U
MOHBI U3yUYEHHBIX
METAJUIOB,
MIPUCYTCTBYIOIIKE B
BOJIHBIX pacTBOpax
HEOPraHMYECKUX BEILECTB;

-IpaKTUYecKas pabora
-YCTHBIH OIIPOC
-perieHune NpakTUKO-
OPUEHTUPOBAHHBIX
3a7a4

-paboTa ¢
MEePUOINYECKON
CHCTEMOM
XUMHUYECKHX
anemenToB /1. .
Menneneena




. HCIIOIL30BaTh
XUMHYECKYIO CHMBOJIUKY
JUISL COCTaBJICHUS (opmyIT
BEILIECTB U YPaBHCHUH
XUMHYECKUX pEaKIUn

2.2

OO6mas xapakTepuCTHKa
XUMHUYECKHX SJIEMEHTOB
VIA-rpynmel. Cepa u €€
COCAUHCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f
413636

. KI1accu(UIUpPOBaThH
XUMUYECKHE HIIEMEHTHI,
HEOPraHUYECKHUE BEIIIECTBA,
XHUMHUYECKHE Peakiuu (I1o
YHCITY U COCTaBY
YUYACTBYIOIIMX B PEAKIUH
BEIIECTB, 110 TEIUIOBOMY
a3 dexTy, 1o H3MEHEHUIO
CTEIIEHEN OKHUCIICHUS
XUMUYECKHUX DJIEMEHTOB);
. XapaKTepu30BaTh
(omuckIBaTh) OOIIHE U
crienuduryeckue
XMMUYECKHE CBOUCTBA
MPOCTHIX U CIIOKHBIX
BEIIECTB, MMOATBEPKIAS
OTHCaHKE TPUMEPAMHU
MOJICKYJISIPHBIX X HOHHBIX
YPaBHECHUI
COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIIHii;

. UCIIOJTb30BATh
XMUMUYECKYI0 CUMBOJIUKY
TSt COCTaBJICHUS (opMyIT

-YCTHBIH OIIPOC
-pabora c
TEeMaTUYCCKUMU
KapTOYKaMH
-paboTa ¢
MEePUOINYECKOM
CHCTEMOM
XUMHUYECKHX
anemeHToB /[I. U.
Menneneena




BEILECTB U YPAaBHEHUN
XAMHYECKUX pEeaKUui

2.3

OO11ast XapakTepuCcTUKa
XUMHUYECKHX JIEMEHTOB
VA-rpynmnsl. A3o0r,
dochop u ux
COE/IMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f
413636

* co0mo1aTh paBuiIa
MOJIb30BaHUS XUMUYECKOMN
NOCy 101 1 TaGOpaTOPHBIM
000py10BaHUEM, A TAKXKE
npaBuia oOpaleHus ¢
BEIIECTBAMH B
COOTBETCTBUHM C
WHCTPYKIHUSMH TI0
BBITTOJTHEHUIO
1a00paTOPHBIX
XMMUYECKHUX OIBITOB IO
MIOJIyYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yraeKuciaoro
rasa);

* IPOBOJIMTH PEAKITUH,
MOJTBEPKAAIOIINE
Ka4yeCTBEHHBIN COCTaB
Pa3INYHbIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM
nyTéM XJI0pH -, OpoMu-,
noauI-, KapOoHaT-,
docdar-, cunukar-,
cyibdar-, THAPOKCUI-
MOHBI, KATHOHBI aMMOHHUS 1
MOHBI U3Y4YEHHBIX
METaJlIOB,

MPUCYTCTBYIOIIKE B

-npakTUyeckas padbora
-YCTHBIH OIIPOC
-pelieHne NpaKkTUKO-
OpPUEHTUPOBAHHBIX
3a1a4

-paboTa ¢
MEPUOINYECKON
CUCTEMOI
XUMHUYECKHUX
anemenToB /1. .
MenneneeBa




BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;
. UCIIONb30BaTh
XUMHUYECKYIO0 CUMBOJIUKY
JUls cocTaBjeHus (hopMy
BEILECTB U YPABHEHUN
XMMHYECKUX PEAKLIUN

2.4

OO61as xapakTepuCTHKa
XUMHUYECKHX DJIEMEHTOB
IVA-rpynnel. Yrneponn
KPEMHHI U UX
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f
413636

* coOMI01aTh TIpaBUiIa
MOJIb30BAHUS XUMUYECKOU
NocyA0i U 1ab0pPaTOPHBIM
o0opysoBaHuEM, a TAKKe
npaBuiia oOpalieHus ¢
BEIIECTBAMH B
COOTBETCTBHUH C
WHCTPYKIUSMH TI0
BBITTOJTHEHUTIO
71a00paTOPHBIX
XMMUYECKHUX OIBITOB IO
MOJIyYEHHUIO U COOUPaHHUIO
ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yriaeKuciaoro
rasza);

* IPOBOJIUTH PEAKIIUH,
MIOJITBEPIKTAIOTIIHE
Ka4eCTBEHHBIN COCTaB
Pa3JIMYHbBIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM
yTéM XJI0pHU -, OpoMu-,
noauI-, KapOoHart-,
docdar-, cuukar-,

-YCTHBII OIIPOC
-IpaKTUYecKas pabora
-KOHTpOJIbHAs paboTa
-paboTa ¢
MEePUOIUYECKOM
CHCTEMOM
XUMHYECKHX
anemenTtoB /1. M.
Menneneena




cynbhar-, THAPOKCU-
MOHBI, KATUOHBI AMMOHMUS U
MOHBI U3yYEHHBIX
METAJUIOB,
MIPUCYTCTBYIOIINE B
BOJHBIX PacTBOPAX
HEOPraHUYECKUX BELIECTB;
. HCII0JIb30BATh
XUMHUYECKYIO CUMBOJIUKY
ISl cCOCTaBjIeHUs (popmyI
BEILECTB U YPABHEHUN
XUMHUYECKUX peaKuui

Nroro no pazneny
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Pasznea 3. Mera/uibl ¥ UX COSIMHEHUA

3.1

OO01ue cBOCTBA
METAJUIOB

but6mmoreka [{OK
https://m.edsoo.ru/7f
413636

* KJ1acCu(UIMPOBATH
XUMHUYECKUE FTIEMEHTHI,
HEOpPraHMYECKHE BEUIECTBA,
XUMHUYECKHE PeaKIuu (1o
YHUCILY U COCTaBYy
YYaCTBYIOIIMX B PEAKLIUU
BEILIECTB, M0 TEMJIOBOMY
b dexTy, Mo N3MEHEHHUIO
CTEIEHEN OKUCIICHUS
XUMHUYECKHX JIEMEHTOB);
* XapaKTepHU30BaTh
(omuChIBaTH) OOIIIKE U
cneuuduyeckue
XMMHYECKHE CBOMCTBA
MPOCTHIX U CIOXKHBIX

-YCTHBII OIIPOC
-pabota ¢
MEPUOINYECKON
CHCTEMOM
XUMHYECKHUX
anemenToB [[. .
Memnneneena




BEILECTB, MOATBEPXK1as
ONHUCaHUE IPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX
YpaBHEHUI
COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIIUI;

* UCIIOJIb30BATh
XUMHUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHHS (POPMYJT
BEILECTB U YPABHEHUI
XUMHUYECKUX PEAKINi

. ONpEAEIIATh
BaJICHTHOCTH U CTECTICHb
OKHUCJICHUSI XUMHUUECKUX
3JIEMEHTOB B COEIUHEHUAX
Pa3IMYHOr0 COCTaBa,
MIPUHAJIEKHOCTh BELIECTB
K OIIPENIEIEHHOMY KJIaccy
COoeIMHEHUH 1o popMmyiam,
BUJI XUMHYECKOU CBA3U
(xoBasieHTHAas, MOHHAS,
MeTajuInuecKas) B
HEOPTaHMYECKHUX
COEIMHEHUSIX, 3apsi/i NOHA
0 XUMHUYECKOU hopmyIie,
XapakTep Cpebl B BOJHBIX
pacTBOpax HEOPTaHUUECKUX
COEIMHEHNH, THII
KPUCTAJZINYECKON PEIIETKU
KOHKPETHOI'O BELIECTBA




3.2

Baxueiimune MeTamisl 1
UX COCMUHEHUSA

16

bubmuoreka [JOK
https://m.edsoo.ru/7f
413636

* coOI0IaTh MpaBuiIa
MOJIb30BaHUS XUMUYECKOMN
NoCcyA0H U 1a00pPaTOPHBIM
000pys0BaHUEM, a TAKXKe
npaBuiia oOpaleHus ¢
BEIIECTBAMH B
COOTBETCTBUHU C
WHCTPYKIUSMH T10
BBINOJIHEHUIO
1a00paTOPHBIX
XUMHYECKUX OIBITOB IO
IIOJIyYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB
(aMMHMaKa 1 yriaeKuciaoro
rasa);

* MPOBOAUTH PEAKIIHH,
MOJTBEPKIAIOLIHE
KAaueCTBEHHBIN COCTAB
pa3INYHbIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM
nyTéM XJI0pH -, OpoMu-,
noauI-, KapOoHart-,
docdar-, cunukar-,
cynbhar-, THAPOKCU-
MOHBI, KATHOHBI AMMOHHUS U
MOHBI U3yUYEHHBIX
METAJUIOB,
MIPUCYTCTBYIOIIKE B
BOJIHBIX pacTBOpax
HEOPraHMYECKUX BEILECTB;

-KOHTpOJIbHAs paboTa
-IpaKTUYecKas pabora
-pabora ¢
MEPUOIUYECKOU
CUCTEMOI
XUMHUYECKHUX
anemenToB [l. W.
MenneneeBa




* JICTIOJIB30BAaTh
XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS (PopMyIT
BEILIECTB U YPaBHCHUH
XUMHYECKUX pEeaKIUn

Hroro no pazneny

20

Pa3nen 4. Xumus u okpy»kaionias cpeaa

41

BemectBa n matepuaisl
B ’KM3HH YeJIOBEKA

bu6mmoreka [{OK
https://m.edsoo.ru/7f
413636

. WJUTIOCTPUPOBATH
B3aHMMOCBSI3b OCHOBHBIX
XHUMHYECKHUX MOHATHH U
MIPUMEHSTh 3T MMOHATHUSA
MIpY ONKUCAHUU BEUIECTB U
UX MIPEBpAILCHUI;

. pacKpbIBaTh CMbICIT
OCHOBHBIX XUMHUYECKHX
MOHSATHN: XUMHYECKUM
3JIEMEHT, aTOM, MOJIEKYJIA,
HWOH, KATHOH, aHUOH,
MPOCTOE BELIECTBO,
CIIOJKHOE BEIIECTBO,
BaJICHTHOCTb,
AIEKTPOOTPUIIATENBHOCTb,
CTCIICHb OKUCIICHHUS,
XUMHYECKasl peaKkuus,
XUMHYECKas CBS3b,
TEII0BOH A ekt
peaKkuru, MOJIb,
MOJISIPHBINA 00BEM,
pacTBOp, AIEKTPOJIUTHI,

-YCTHBI OIIpOC
-pabota ¢
TEMaTHYECKIMU
KapTOYKaMH
-TIOITOTOBKA
pedepaToB u
BBICTYIIJICHUH 110 TEMe




HE3JIEKTPOJIUTBHI,
AIIEKTPOITUTUYECKAST
JMCCOLUALINS, PEaKIUU
HOHHOI'0 OOMeHa,
KaTaln3arop, XMMUYECKOe
paBHOBecHe, 0OpaTUMbIe
1 HeoOpaTUMBbIE peaKkLny,
OKHCIIUTEIBHO-
BOCCTaHOBUTEIILHBIE
peaKLuu, OKUCIUTEND,
BOCCTaHOBUTEIIb,
OKHCJIEHUE U
BOCCTaHOBJICHHUE,
AJUIOTPOIIHS,
am(poTepHOCTS,
XMMUYECKasl CBSI3b
(KOBaJIeHTHAs!, HIOHHAS,
MeTajJInyecKas),
KpHCTaJUINYecKast
pelIETKa, KOppo3us
METAaJUIOB, CIUIABBI,

CKOpPOCTb XMMUYECKOMN
peakuuu, NpeaesIbHO
JOITycTUMast
koHueHTpauus [1/IK
BellecTBa

Hroro no pazgeny 4

OBIIEE KOJIMYECTBO 68 4 7

YACOB IIO ITPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

- M'abpuensu O.C., Octpoymos U.I"., CnagkoB C.A..Xumus. 8 kiacc - M.,

Hpoda;

- Mabpuensu O.C. Xumus 9 ximace — M., JIpoda

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HMHTEPHET

bu6mmoreka IJOK

https://myschool.edu.ru/
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