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MHNOACHUTEJBbHASA 3AIINCKA

ApnantupoBaHHas mnporpamma (manee IIporpamma) mo XMMUM Ha YpPOBHE
OCHOBHOTO 0O0IIero o0pa3oBaHUs COCTaBJICHAa HA OCHOBE TpeOOBaHHM K
pe3ysnbTaTaM OCBOEHHS OCHOBHOM 0O0pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOI'O
obmero oOpasoBanusi, npeactaBieHHbIXx B ®I'OC OOO, a Takxke Ha OCHOBE
dbenepanibHOM pabodeil mporpaMMbl BOCHUTaHUS M C YYETOM  KOHIICTIIIMH
IpenojiaBaHusi yueOHOro npeaMmera « XUuMus» B 00pa30BaTENIbHBIX OPraHU3AIUAX
Poccniickon ®@enepanuum u ®AOOIL

DOAOITI OO0 nns obyuaromuxcs ¢ 3IIP onpenensier, 4To oOy4aroniuecs ¢
3aJIEPKKOM TMCUXUYECKOT0 Pa3BUTHS MOJYy4alOT 00pa3oBaHUE, COOTBETCTBYIOIIEE
M0 UTOTOBBIM JIOCTHKEHUSM K MOMEHTY 3aBepIICHUS OOy4deHUSs, TIaHUPYEMbIM
pe3yabTaraM OCHOBHOTO 0OIIero oOpa3oBaHUs HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, U B T€ K€ CPOKH 0OydeHus (5-9 Kiacchl) MpU CO3JaHUU YCIOBUH,
YUHUTBHIBAIOIIMX UX 0COObIE 00pa30BATENbHBIE TOTPEOHOCTH.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MPEeIMETHOE coJiepKaHue,
NpeaycMaTpuBaeT paclpeiesieHue €ro Mo KiaaccaM M CTPYKTYPUPOBAHHUE I10
pazmenaM MW TeMaM MpPOrpaMMbl O XHMHUH, OIpPEIETsAeT KOJUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOro  Mmpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeaAesisieT BO3MOXKHOCTU MpeaMera st
peanu3anuu TpeOOBaHUIN K pe3ysbTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTebHOU
porpamMMbl HA YPOBHE OCHOBHOTO OOITIETO 00pa3oBaHMs, a Takke TpeOOBaHMIA K
pe3yJsibTatamM 00yUYeHHs] XUMUM Ha YPOBHE IIEJICH M3yUeHUs TIpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIbHON JEATEIbHOCTH OO0yYarouerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XWMHH CIY>)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PCHUS
oOy4Jaromierocs, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poib urparot GOopMUpPYEMbIE XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUu U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOMN M KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3/I[paBOOX paHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  pealM3aldd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
bopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATBLHON TPaMOTHOCTH;



BHOCHUT BKJIaJ B (hOPMHpOBAHHE MBINIJICHUS W TBOPYECKHX CIIOCOOHOCTEH
OoOy4aroluxcs, HaBBIKOB HUX CAMOCTOSTENBbHOW Y4eOHON JAESITEeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUW, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TEIbHOCTH;

3HAKOMUT CO CHeNU(UKON HAay4dHOrO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €UHCTBO IPHUPO/BI U YEIIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O00YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B AKOJOTUYECKOE
oOpa3oBaHue 00yJarOUUXCsl.

JlanHble HampaBlieHHsd B OOYYEHMHM XMMHUHU OOECHEUMBAIOTCA CIELH(PUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCA  MEAArorM4ecKH
a/lalITUPOBAHHBIM OTpa)keHUEM 0a30BOM HAYKH XMMHUU Ha ONpEAEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTraHWYECKOM XWMHUU U HEKOTOPBIX OTACNBHBIX 3HAYUMBIX TOHSATHI
OpPraHUYECKON XUMUH.

CrpykTypa coaepKaHHsl MPOTrpaMMbl MO XUMHUHM CHOPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 mojaxojaa k €€ m3ydeHuto. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUI O XUMUYECKON
peakuuu. OOe OSTH CHUCTEMBl CTPYKTYpPHO OpraHHM30BaHbl IO MPUHLUIY
NIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKUX INPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— Y4YEHHsI O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— TIpPEeACTaBIEHUN 00 JJIEKTPOJUTUUYECKON JUCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIUPHUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHS K JAPYroMmy, BBINONHAS (YHKIMU OOBSICHEHHS W TMPOTHO3WPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYYEHHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEAICTABICHUS] O XMMUYECKOW COCTaBIISIONIECH HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM MpHUPOJbl, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO H
METO/JaM NO3HaHUs B Hayke. M3yueHue XMMHUM NPOUCXOOUT C MPHUBICYEHUEM



3HaHUW M3 paHee H3YyYEHHBIX YYE€OHBIX MpeaAMeToB: «OKpyXKaloluil Mupy,
«buonorus. 5—7 xknacce» n «Pusuka. 7 Kiace».

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHUPOBAHUHM CHUCTEMBl XHUMHUYECKHUX
3HAHUN — BaXHEHIHNX (PAaKTOB, MOHATHN, 3aKOHOB M TEOPETUUCCKUX IMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM [IO3HAaHWS TPU U3YYCHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaKHOE
3HAYEHUE MPUOOPENH TaKUE 1NN, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTHYEeCKOoe MpUOOIIEHUE
OoOy4Jarommxcsi K CaMOCTOSTEIbHOM MO3HABATENLHON EATEIbHOCTH, HAyYHBIM
MEeTOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHHUS M CaMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— ((opmupoBanue oOmeNd (QYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OIICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCHOJIb3ysl 3HAHUS W OIbIT, MOJIYYEHHbIC NMPU HU3yYCHUU
XUMHUH, TPUMEHSATh HMX TMPU pEUIeHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOM IEATEIBHOCTH;

— ¢opmupoBaHHEe y OOydYalOIMMXCA TYMAaHUCTHYECKUX OTHOIICHUA,
MOHMMAHUSI IIEHHOCTH XUMUYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJOTHUECKHU
11e71Ieco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 310POBbS U OKPYKAIOLIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIIsS M HANPABIEHHOCTHU AATbHEHIIIETO
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HEJIeIN0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHe 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTUHEHUN.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKkUs U €€ NMPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX pPEeaKUil (COeTUHEHUs, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKON MOCYJOW, MpaBuWiIaMH paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O0O0pa3slOB HEOPraHWUYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SIBJICHUI, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (I1),
U3y4eHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, AUCTUWLIALUSA, XpoMaTtorpadusi, IpOBEICHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  ONUCAaHWE  pe3yJbTAaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEIEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Baxkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — anmeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

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

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKUE ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranundeckux coenuneHuit. Oxcuapl. Knaccudukanms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXIY KJIacCaMU HEOPTAHUYECKUX COETUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COCPKaHUs KUCIOpOAa B BO3AYyX€, MOJTyYEHHUE,
coOupaHue, pacro3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOIOJCHUE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBUEe Bojopoaa ¢ okcuaoM meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3auMojencTBua okcuga meau (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaxkHeWmme KiaacChl HEOPTaHUYECKUX
COCTMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETIbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 2JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ou3ndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJnyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA HAayku M mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKucCIEeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUJIPOKCHAA LMHKA C pPAacTBOPAaMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiu pa3aoKeHUs, COeAUHEHNUS).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaius, TMepUuoAUIHOCTh, HaOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3akoH. [leproandeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUsi U HUX
COCMHEHUN B COOTBETCTBUU C TOJOXKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CUCTEME U CTPOCHHUEM UX aTOMOB.

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

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTuIHbIM NMPU3HAKAM (TI0 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYecKoW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTrne 0 xXumMuyeckoM paBHoBecuU. DakTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUNA 00 3JIEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3UYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOXKHO  HCIOJIb30BAHME BHUICO MAaTEpUANIOB), MPOBEJCHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasoKeHUs, COSIUHEHHUsI), paclo3HAaBaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEICTBHE C METa/llaMH, HEMETaulaMH, WIeJ0o4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, mpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWIme XJIOpUIbl U UX
Hax0JICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3HMUYECKUE U
XUMHUYECKUe CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmume Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckne). XUMHUUYECKHE pPEaKInu,
JeKalue B OCHOBE MPOMBINUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHbIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopot a3ora B mpupoe. AMMuUax, ero
dusznyecKkrue u XMMHUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHEIU(PUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BOJNOEMOB). Docdop,
ayoTpornuele Moaupukamuu ¢Gocdopa, (u3MUECKHUe M XMMHUYECKHE CBOWCTBA.
Oxcup docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTENIEHH  OKHUCJIECHUS.  YIJIEpOA,  aJUIOTPOIIHBIE
Moau(pUKalMM, PpacIpoCTpaHeHWEe B MNpuUpoae, (U3MUECKHUEe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMUYECKHe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rnoGanbHOTO TOTEIUICHUS KJIMMaTa, IMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKue U XUMHYECKHUE CBOMCTBA,
noJiydueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEAULMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
NPOAYKTHl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHUpax, OeyKax, yriieBojgax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
ObITy, B IIPOMBINUICHHOCTU. BakHeWIMe CTpOUTENbHBIE MaTEpHalbl: KEPAMHUKA,



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

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa o JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHON CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyabdat-
UMOH U HaOJIOJeHHE IMpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMid HAa MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAaHHE  BHUJEOMATEPHAJIOB), U3yYeHUE  MOJAeJIer
KPUCTAUTMYECKUX peIETOK anmMasza, rpadura, dyiepeHa, O03HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IMPU3HAKOB MX IPOTEKAHUS, O3HAKOMIIEHUE C
NPOAYKUMEH CHUIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckor cucreme Xumuuyeckux syemeHroB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaioB. Merayminueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HampsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydeHus MetaioB. [loHATHE O KOPpPO3UMM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[[{enouHble METAJUIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreme xumMudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TTo1o)keHue B [leproindeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAcHWE B mpupoae. dPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTRBA Xkene3a. OKCUIbI, THAPOKCUIBI U cosn kene3a (1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHNE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, TPOIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH WOHAMU HATpus, KaJius U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

Bemectsa u Marepuasnbl B TMOBCEIHEBHOM JKM3HM 4YeJIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, aanee — [1/IK). Poab xuMun B pemieHrn 3K0JI0rHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAHMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOHUKY, AUDICKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanwe, OuMocdepa, FKOCUCTEMA, MUHEPAIbHbBIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIC3HbIE UCKOTIaeMbIe, TOILIUBO, BOJIHBIE pecypchl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUNCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBAaTbCSI CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALUN W
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHMMAaHWs 3HAYEHUs XWMHUYECKOM HAYKH B JKU3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BJIAJETh JOCTOBEPHON MH(popManuen o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax H MpPaBUJIAX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YEOHOM eATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHUWE M IIOCTYNKH CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY [IJI1 TIOHUMAaHUsI CYIIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAEMBIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YUTATEJIbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YpOBHA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuil U Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECcCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOro0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTrO U
O6e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIIUsIX,
YTPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEou, ISl MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MYyTEeH WX PEIICHHS MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON IIPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TOHATHS (3aKOH, Teopwus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHHE MHPA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIBbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpOIECCEe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢Gopmylia U YpaBHEHHE
XUMHYECKON Peakl — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c unopmanueii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPkKaAHUS, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/7a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  HIPEIJIOKECHHS
OTHOCHUTEIBHO BBIIIOJHEHUS NPEJIOKEHHOMN 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJIaTh MPE3EHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyX1eHusi, 0OMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALIUA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIbHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCUCTBUWA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JNEATENIBHOCTH MO  IOJYYEHWI0 HOBOI'O  3HAHWs, €r0  HWHTEpPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHAYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBast 10J1s1 XMMUYECKOTO JIEMEHTA B COSAMHEHUN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XMMHUYECKasl peakiusi, KiacCU(UKaIUs pEeakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH AP(PEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBA3b, MOJSPHAA U HEIMOJSpPHAs KOBAJIECHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, AaHWUOH, PACTBOP, MAcCOBasl JI0Js BEIECTBA
(mporeHTHAsI KOHILIEHTpAIUsi) B PacTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU TIOHSTHS MPU ONUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [JIi COCTaBJI€HUs (PopMyI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

e OMpEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIACCy COEAMHEHUN I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHassT M HOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cmbica Ilepuogmueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX AJIEMEHTOB OT MX MoJiokeHusa B llepuomnueckoil cucreme,
3aKOHOB COXPAaHEHMS MacChl BEHIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e OMWCHIBATH M XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuoamdeckoit
CUCTEMBbl XMMHMYECKMX OJJIEMEHTOB: pa3Iu4aTh IIOHATHUS «TJAaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummyeckmx osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMM CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICITUTEIBHON NEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEeaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeoBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O U COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xoHiy o0ydeHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKasi PeaKlusi, XUMUYECKasi CBS3b, TEIIOBOM 3PQeKT
peakuuu, MOJb, MOJISIpHBIE ~ 00BEM,  PACTBOP,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
ATOTpOIHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTMYecKas), KpUCTAIMYecKass penieTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOpPOCTb XHMMHYECKOW PpEAKUMH, TMPEACIbHO IOMYyCTUMas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSTHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIL;

OMPENIENIATh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJIEKHOCTh BEIIECTB K
OTpEeNICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckol CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paziuuath TMOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpymnmna (b-rpynma)», manble u  OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHMCIICHHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME MU CIEHUPUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OIMNUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIH;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIAPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TIOIYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Ne
n/n

Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS

KoauuecTBO 4acoB

HaumenoBanue pa3jieioB U
TeM MPOrpamMmbl Bcero

Xumusa — BakHast 00J1aCTh
€CTECTBO3HAHUS U

1.1 5
MPAKTUYECKOU JIeSITEIbHOCTH
YyeJoBeKa
BemecTBa 1 xuMudeckue
1.2 15
peakiuu
Hroro no pazneny 20

KonTposabHbie
padoThI

Pa3nen 2. BaxkHeiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopog. Ilonstue

2.1 6
00 okcHaax
29 Bonopoa.llonsitue o kucnorax g
' U COJIAX
)3 Bona. PactBopsl. [lonsitue 06 5
' OCHOBaHHSX
OCHOBHBIE KJIaCChI
2.4 . 11
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

IIpakTn4yeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/bHbIE pecypChl

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubanoreka LIOK
https://m.edsoo.ru/7f41837¢c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubanoreka LIOK
https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumnuyeckux 3jaeMeHToB /I. . MennesieeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



[lepuoanueckuii 3aK0H U
IIepuoanueckas cucrema

3.1
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.

3.2 OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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




9 KUIIACC

HanmenoBaHue pa3jiesioB U TeM
Ne i/
NMPOrpamMmbl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH

[ToBTOpeHue u yrirydsieHne 3HaHUN

1.1
OCHOBHBIX pa3/IeioB Kypca 8§ Kiacca
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKUX
’ peaxiuii
13 DJIEKTPOIUTHYECKAS TUCCOIHAIINS.

XUMHUYECKUE PEAKIIMU B PACTBOPAX

Uroro no pazgeny
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS

O6ma;1 XapPaAKTCPUCTHKA XUMHUYCCKUX

21 aneMeHToB VIIA-rpynmsl. ["amorensr
OO011ast XapaKTepUCTHKA XUMHUYECKUX

22 aneMeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS
OO011ast XapaKTepUCTHKA XUMHYECKUX

2.3 aneMeHTOB VA-rpynimsl. A30T, Gpochop u ux

COCOAMHCHUA

2.4 OO61as xapakTepUCTHKa XUMUYECKUX

KoaudecTBO 9acoB

Bcero

17

KonTpoabHbl
e padoThbI

IIpakTH4eckn
e padoThbI

DJIEeKTPOHHbBIE

(uudpossbre)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6

bubmnoreka IIOK
https://m.edsoo.ru/7f41a63
6

bub6anoreka LIOK
https://m.edsoo.ru/7f41a63
6

bub6anoreka LIOK
https://m.edsoo.ru/7f41a63
6

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a63
6

bubanoreka IJOK




sneMeHToB [VA-rpynmnsl. Yraepoa u
KPEMHUU U UX COCIUHECHUS

Uroro no pazgeny

Pa3zgen 3. MeTa/JIBI M BX COeTUHEHUS

3.1 OO11re cBOMCTBAa METAIIIOB

3.2 Baxkueiimnye MeTamibl 1 UX COSTUHEHUSI

Hroro no pasaceiny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecTBa u MaTCpHaJibl B )KU3HHU YCJIOBCKA

Hroro no paszneny

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

25

16

20

68

https://m.edsoo.ru/7f41a63

6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubnunoreka LIOK
https://m.edsoo.ru/7f41a63
6

bubnunoreka LIOK
https://m.edsoo.ru/7f41a63
6

bu6anoreka LIOK
https://m.edsoo.ru/7f41a63
6







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Tema ypoka

[Ipenmer xumuu. Ponp XuMuu B KU3HU
yesjgoBeKka. Terna 1 BenecTsa

IIonsTue o METOAaXx IIO3HAHUA B XUMHUHU

[IpakTuueckas padora Ne 1 «IIpaBuia
paboThl B m1abopaTopun U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEM»

Uucrele BemecTBa U cMec. CriocoOsl
pa3aeneHus cMecen

[TpakTnyeckas padora Ne 2
«Paznenenue cmeceii (Ha mpumepe
OUYMCTKU TOBApEHHOM COJIN)»

ATOMEI U MOJICKYJIbI

XuMHYeCcKre dJIEMEHTBI. 3HAKU
(CI/IMBOJ'ILI) XUMHUYCCKHUX 5JICMCHTOB

HpOCTBIC " CJIIOKHBIC BEIICCTBA

ATOMHO-MOJ’ICKYJ'IHPHOC Y4YCHHUC

KoauuecTBO 4acoB

Bcero

KoHTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbl

JlaTa
H3Y4YeHH
|

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB.
Xumuueckasi popmyna. BaneHTHOCT
aTOMOB XMMHMYECKHUX DJIEMEHTOB

OTHoOcHUTeNbpHAsA aTOMHAs Macca.
OTHOCHUTENLHASA MOJICKYJIAApHAasd MaccCa

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

KomnuectBo BemecTBa. Moib.
MougnspHas macca

dusznyeckre 1 XUMUUECKHE SIBICHUS.
XuMuueckas peaKnus

IIpu3Haky u ycinoBus NPOTEKaHUSA
XAMHYECKHUX PEaKUi

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XHUMHUYECKUE YPABHEHUS

Bbrancnenus Komu4ecTa, Macchl
BEIIIECTBA 10 YPAaBHEHHSIM XUMUYECKUX
peaxkuuii

Kiaccupukanust XUMHUYIEeCKHX PeaKIIHid
(coenMHEHUs, Pa3N0KEHHUS,
3aMeleHus, oOMeHa)

Du3nyecKne 1 XUMUYECKUE CBOMCTBA
KHCIIOPOJia (peaKI[uu OKUCIICHHUS,
ropenue). [lorsitue 00 oxcuaax

M. B. JIoMOHOCOB — y4€HBIN-
sHukiIoneaucT. O0o0mEeHne

cUCTeMaTHu3anus 3HaHUU

KonTtponbHas padora Nel o teme

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK



22

23

24

25

26

27

28

29

30

31

((BGH_IGCTBa U XUMHUYCCKUEC PCAKITU

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucimopon — ameMeHT u
npocroe BeniectBo. O30H

Crioco0bI mostydeHust KHCI0poa B
1a00paTOPUU U MTPOMBILIUICHHOCTH.
[IpumeneHnue kucnopoaa

TennoBoii 3¢ hexT XuMuIecKoi
peaKIyu, TOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U
DHJIOTEPMHUYECKUX PEAKIUIX

TomnuBo (He(Th, Yroiab U METaH).
3arpsi3HEHUE BO3/IyXa, CIIOCOOBI €T0
MPEeA0TBPALCHUS

[TpakTrueckas padora Ne 3 o Teme
«[lony4yenue u coOupanue KHCIOPOaa,
W3yYEHUE ET0 CBOMCTB)»

Bonxopon — anemeHT u mpocToe
BelecTBo. Haxoxaenue B mpupoae

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoa. [Ipumenenue Bogopoaa

TloHATHE O KHCIIOTAX U COIIX

Crioco0bI nostyueHust BOA0poia B
naboparopuu

[IpaxkTuueckas padora Ne 4 o reme
«[Tomyuenue u cobupanue BoJ10poJia,
M3yYEHHE €ETO CBOMCTB)

https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4aec?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42




32

33

34

35

36

37

38

39

40

41

42

MoutsipHbIii 00bEM Ta30B. 3aKOH
ABoraapo

Brrunciaenus o6néMa, KOJIMYECTBA
BEIIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrunciienus 00EMOB ra3oB 110
YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHEBIX OTHOIIIEHHUH ra30B
duznyeckre 1 XMMHUYECKHE CBOIICTBA
BOJIBI

CocraB ocHoBanuii. Ilonstue 00
WHJIUKATOpax

Bopna xak pactBoputens. HacbleHHbie

N HCHACBIIICHHBIC PAaCTBOPHLI. Macconas

J0JIs1 BEIICCTBA B paCTBOPC

[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
ONpeNeNEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BELIECTBAY
KonTposasnas padora Ne2 no teme
«Kucnopoa. Bogopoa. Boga»
Oxkcupsl: cocTaB, KiaccupUKaIus,
HOMEHKJIaTypa

[Tonmy4yeHue u XMUMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

OcHoBaHus: cOCTaB, Ki1accupuxams,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d55a0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d67ca




43

44

45

46

47

48

49

50

51

52

53

[Tonydyenue u XuMHYECKHE CBOMCTBA
OCHOBaHUU

Kucnotsr: cocraB, kitaccudukanms,
HOMEHKJIaTypa

[TomydyeHue 1 XMuMHYECKHUE CBOMCTBA
KHUCIIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOJTYyYEHUS, XUMUYECKHE
CBOMCTBA

[TpakTuueckast pabota Ne 6. Pemenue
SKCIIEPUMEHTANIbHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COCIMHECHU I

I'eneTnyeckas cBs3b MEKAY KilaCcCaMU
HCOPIraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

O000111eHME U cCUCTEMATU3ALNS 3HAHUM

KonTposasnas padora Ne3 no teme
"OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coeuHEHUN"

[IepBbie MONBITKY KIIaCCU(PUKALTUU
XUMHUYECKHX 3JIeMeHTOB. [loHsTHE O
rpynmnax CXOJHbIX 3JIEMEHTOB
[lepronnueckuii 3aKOH U
[Tepuoanueckas cucteMa XUMHYECKUX
anemenToB 1. . Menaeneena

[lepuonpl, rpymel, HOATPYIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee?

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee?

bubmuorexa [JOK
https://m.edsoo.ru/00ad947
4

bubmuoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c




54

55

56

57

58

59

60

61

62

63

64

Ctpoenue atoMoB. COCTaB aTOMHBIX
anep. N3oTomsl

CtpoeHue 2JIeKTPOHHBIX 000J109eK
aToMOB 3JieMeHTOB [leproanueckoit
cuctemsl J. 1. Menaeneepa
XapakTepucTuka XUMHYECKOTO
3JIEMCHTA 10 €T0 MOJIOKCHUIO B
ITepuoanueckoii cucreme /1. U.
Menpgeneena

3nauenue [lepuoanyeckoro 3akoHa st
pa3BuTUs HayKu U npaktuku. . 1.
MenpeneeB — y4€HbIH, MTEArOT U
rpakaHuH
DIIEeKTPOOTPULIATETLHOCTH aTOMOB
XHMUYECKHX DJICMCHTOB

MNonnas xummrdeckas CBA3b

KoBanenthas MoJIsIpHasAs XUMHUUICCKast
CBA3b

KoBanenthas HCTIOJIAApHAA XUMUYICCKast
CBA3b

CreneHp OKUCIECHUI

OKHUCITUTEIIEHO-BOCCTAHOBUTEIILHBIC
peakinuu

OKHCIUTEIN U BOCCTAaHOBUTEIIN

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmorexa [IOK
https://m.edsoo.ru/00adb07
6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb07
6




65

66

67

68

KontponpsHas padora Ne4 mo reme
«CtpoeHne aroma. XMMUYECKas CBA3b)»

PesepBHbIil ypok. O0001ICHHE 1
cUCTEeMaTH3aIHs 3HAHUH

PesepBHeiit ypok. O600ICHHE U
cucTeMaTu3aIusg 3HaHui

PesepBHbIil ypok. O6001ICHNE U
crucTeMaTu3aluvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb48
6

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Aara uudposbie
o/ Tema ypoka Beero KonTpoabHbl IIpakTHyecku H3y'€HHU 06pazoBaTebHbIe
e padoThbI e padoThbl b pecypebi

[Iepnonrueckuit 3aKoH.
[lepuonuueckast cucrema | bubmumorexa [IOK
XUMHYECKHX 31eMeHTOB JI. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU bubnnoreka [HOK
CBOMCTB XMMHYECKHX AJIEMEHTOB 1 https://m.edsoo.ru/00adb6b
HIePBBIX TPEX TEPHUOI0B 6
Knaccudukanus u HOMeHKIaTypa 1 bubnnoreka [HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMu4ueckou CBSI3H U THUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
«IloBTOpEHUE U yriyOaeHue 3HaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukamnms xumuaeckux | bubnunorexa [JOK

PEAKLHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0

IToHsATHE O CKOPOCTH XUMUYECKOU
peakuuu. [IoHsTHE O TOMOTEHHBIX U 1
TeTEPOTeHHBIX PEAKLUIX

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

IToHsgaTHe 0 XUMHYECKOM PaBHOBECCHHU.
bu6mmoreka [IOK

®axTOpkI, BIUSIIONIAE HA CKOPOCTH 1
PRl B P https://m.edsoo.ru/00adc28c

XUMHYECKOMN PCaKIUU U MMOJIOKCHUC




10

11

12

13

14

15

16

17

18

XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaxkuuu

Teopust 2IEKTPONIUTUYECKON
nucconuanuy. CunbHble U clladble
AIIEKTPOJIUTHI

HoHHbIE ypaBHEHUS peakuui

XHUMHUYECKUE CBOIICTBA KUCIIOT U
OCHOBAHHUH B CBETE MPEACTABICHUI
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI

XMMHYECKHE CBOMCTBA COJIEH B CBETE
MpeACTaBICHUI 00
AJICKTPOJIUTUYECKON JUCCOIMAIIIHI

ITonsTHE O THIpONM3E CONEN

O00011eHNEe U CUCTEMATU3 AL
3HAHUHU

[TpakTnyeckas padora Ne 1.
«Pemenne 3KCepuMEHTaIbHBIX
3a/1au»

KonTponbnas pabota Ne2 o teme
«OIIEKTPOINTUYECKAS TUCCOLHALIMSL.
XUMHUECKUE PEaKIMH B PaCTBOPAX)»
OO0m1as XxapakTepuCTHUKa rajJoreHOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE

bubmuorexa [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add44
8

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d
8

bubmuoreka [JOK
https://m.edsoo.ru/00add8b
2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d
4

bu6mmoreka [JOK
https://m.edsoo.ru/00addd 1
2

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2
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20

21

22

23

24

25

26

27

XJiopa
XnopoBogopoa. ComnsiHast KHCIIOTA,
XMMHYECKHE CBOHCTBA, MOTy4YCHHUE,
NpUMEHEHHE

[IpaxTuueckas padora Ne 2 o teme
«lonmydyenue COITHON KUCIIOTBHI,
W3y4YEHUE €€ CBOUCTBY»

Brpruucnenus no ypaBHEHUSAM
XUMHWYCCKUX peaKuHﬁ, €CJIM OJJUH U3
peareHTOB J1aH B U30BITKE

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymibl

AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
HaxoxnaeHue cepol 1 €€ COeIMHEHUN
B NpUpojie. XUMHUYECKHUE CBONCTBA
cepbl

CepoBoaopo1, CTpOEHHUE,
bu3HYecKre U XMMHUYECKUE CBOMCTBA
Oxkcuapl cepsl. CepHasi KMCIIOTA,
bu3nYecKue 1 XUMHIECKIE
CBOMCTBA, IPUMEHEHHE

XUMHUYECKUE PEAKIIUH, JIeKAIUE B
OCHOBE IIPOMBIIIIEHHOTO CrIoco0a
MOJIYYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaIoIleH cpe/ibl COETUHEHUSIMH
cepbl

Briunciaenue MacCcoBo 10JIM BeIXOAa

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

bubmuorexa [JOK
https://m.edsoo.ru/00ade348

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK



28

29

30

31

32

33

34

35

MPOJYKTa PeaKuu
OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynimsl. A30T, pacnpocTpaHeHue
B IIpupojie, PU3nYecKue u
XUMHYECKHE CBOMCTBA

AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA, IMOIy4eHUE U
NpUMEHEHHE

[IpakTuueckas padora Ne 3 o Teme
«[Tony4yenue amMmmuaKa, U3y4deHHUe ero
CBOMCTB»

A3oTHas KuciaoTa, e€ GusndecKkue u
XAUMHUYECKUE CBOUCTBA

Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX
ynoOpeHunit. XuMudeckoe
3arps3HEeHUe OKpYXKarolel cpeibl
COCMHEHUSIMH a30Ta

®ochop. Oxcun docdopa (V) u
docdopnas kucnota, pusndeckue u
XMMHUYECKHE CBOWCTBA, OTyYeHHE

Ucnonb3oBanue pocdaTtos B
KayecTBE MUHEPAJIbHBIX y100pEeHUH.
3arpsi3HeHUE IPUPOTHON CpeIbl
docharamu

Yraepon, pacipocTpaHEeHHE B
npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOICTBA

https://m.edsoo.ru/00adec8a

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

bubmuorexa [JOK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c
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37

38

39

40

41

42

43

44

Oxcuapl yriaepoa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA.
DKOJIOTUYecKre mpoodIeMBbl,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

VYroapHasg KUciioTa U €€ coJin

[TpakTrueckas padora Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa.
KauecTBenHnas peakuust Ha kKapOOHaT-

noH"

[TepBoHavanbHbIe MOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yriepoaa

Kpemuuii u ero coeiHeHust

[Tpaktuyeckas padora Ne 5. Pemenue
SKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Baxnelmue HeMeTauIbl U UX
COECTMHEHUS»

Konrtponsnas padora Ne3 o teme
«BaxHenme HeMeTaJulbl U UX
COEIMHEHUS

OO0mras XxapakTepuCcTUKa XUMHUUECKIX
AJIEMEHTOB — METAJIJIOB.
Merannuueckasi CBA3b U
MeTaJuInuecKasi KpucTauinueckas
pewmérka. Pu3nvecKue CBOMCTBA
METaJUIOB

XUMHYECKHE CBOMCTBA METAJIOB.

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢e

bubmuoreka [JOK
https://m.edsoo.ru/00ac054¢e

bubmuorexa [JOK
https://m.edsoo.ru/00aec080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00aec0e18

bu6mmorexa [IOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [JOK
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46

47

48

49

50

51

52

53

54

55

DIIEKTPOXUMHUYECKUH Psif
HaIpsHKEHUN METaJIOB

OO6mue cnocoObI MOTYYEHUS
MeTaiuioB. CiuraBel. Beraucienus mo
YpaBHEHUSM XUMHUYECKHUX PEAKIINH,
€CJIM OJTMH U3 PEarcHTOB COJECPIKHUT
IpUMECH

Ilonstue o KOPPO3HUH MCTAJLJIOB

[Ilenounblie METATIBI

OKcuabl ¥ THAPOKCUJIBI HATPUS U
KaJns

[IenoyHo3eMEIbHBIE METAIIBI —
KaIbIIMA U MarHui

Bakueiinme coeqMHEHNS KaJILIIUS

O00011eHNEe U CUCTEMATU3 AL
3HAHUN

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTkoCTh BOABI M METOABI €€
ycTpaHeHus"

ATIOMUHUN

AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHUIA

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1278

bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2

bubmuorexa [JOK
https://m.edsoo.ru/00aec14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ac1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
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57

58

59

60

61

62

63

64

65

66

Kemneso

Oxcujipl, TMAPOKCHU/IBI U COJIU JKEJle3a
(IT) n xene3a (I1I)

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

[IpakTuyeckas padora Ne 7. Pemenue
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
«BaxkHeie MeTaIIbl U UX
COEIMHEHUS

Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
pEareHToB JIaH B U30BITKE UITH
COJICPXKUT IPUMECH. Berancnenus
MacCOBOH JOJIH BBIX0JIa MPOAYKTa
peaKIuu

O00011eHNEe U CUCTEMATU3ALIS
3HAaHUM

KontponbHas padota Ned4 o teme
«Baxknennme MeTamisl ¥ UX
COCIMHCHUS

BemectBa n MaTcpHraJibl B
MMOBCEAHEBHOM KM3HU YEI0BEKA

XUMHUYECKOE 3arpsi3HEHNE
OKPY’KaIOILEeH Cpebl
Pones xumuu B pemennn

9KOJIOTHYECKUX MpodIemM

PesepBHslit ypok. O6001ICHHE U

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1750

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bubmmoreka [JOK




cHcTeMaTH3amus 3HaHuH

67 PesepBublit ypok. O6o0mIeHnE U
CHCTeMaTU3alus 3HaHUI

68 PesepBublit ypok. O6o0IeHNE U

cUCTeEMaTHU3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

https://m.edsoo.ru/00ae0dOa

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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