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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO 001IIeTr0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Na€T MOPEACTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIUBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCcMaTPUBAET PACIPENEICHUE €ro Mo KilaccamM W CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH IpeaMeTa i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yJibTatamM 00y4YeHHs] XUMUM Ha YPOBHE 11€JIEH M3yueHuUsl peaMeTa U OCHOBHBIX
BHJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYYaroIIerocs I10 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHUS
00yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  pealii3alldd  BO3MOXKHOCTEM  JIJIT  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIeSITEIbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETOCTHOTO B3IJIsIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIIUXCS;



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

Jlanuble HampaBlieHHS B OOyYEHMHM XUMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepkaHUsi  y4eOHOro  MpeaMeTa, KOTOpPbIM  ABJSETCS  NeJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUI XUMUU, OCHOB
HEOPTaHUYECKOM XHUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAE€TCSI U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKOW JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (paKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (QYHKUIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUUYECKONU COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXKalomuid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOrO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — BaXHEUNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TOJOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHYECKHUX PEaKIHii, B (OpMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUH U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO 0O0IEro 0Opa3oBaHUSI BaXKHOE
3Ha4YeHHE MPUOOPESTU TaKUE LIETH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PEUICHUH,
CHOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEeHHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CITOCOOCTBYIOMIUX MTPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaoIller0o MHpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOsieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAHUW JUIS BBIPAOOTKH DKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOy4eHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3y4yeHUsT XHMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YE€IOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiectBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeToax MO3HAaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie 1 COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJSIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMHUYECKAsl peakus U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUs, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYIOBAHHEM, U3YUYCHHE U OMHCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTON) SIBJICHUM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiokeHwe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3lelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPoBEACHNE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpoctoe
BelecTBo. HaxokneHue kucimopoia B mIpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTrO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemectBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monspabiii 00bEM ra3oB. Pacy€Tsl Mo XUMHUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAacTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B MpUpOZIE€ U B KHU3HU 4desoBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUKMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nyueckue U XHUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne okCuaoB.

OcHoBanus. Knaccudukanuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBS3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJETICHUE COJIEpKaHUs KUCIOpOoJa B BO3AYyXe€, MOJTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HAOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MoXkapa), O3HAaKOMJIEHHEe C oOpasllaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEHW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXXHO HCIMOJIb30BAHUE BUJICOMATEPUATIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3NIUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpah3aluH, IOJYYCHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHUIBI
Y TUIPOKCUIBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3MYECKU CMBICIT TOPSAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbBI XUMHUYECKUX
DJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. . WM. MenneneeB — yd€Hblli U
rpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (TOJisipHass W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

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

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
FUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropenue, peakiuu pa3aoKeHUsl, COCAUHEHUS).

Mesicnpeomemmnuie ceasu



Peanuzanusi MEeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B § KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OT/ICJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duzrka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIBI, PAJAHMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUNA 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTaHEThI, 3BE31bI, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIU U HUX
COCIMHEHUN B COOTBETCTBUU C TMOJOXXEHUEM »dJieMeHTOB B llepuoanueckoit
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoi peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusx. [lonstue o karanuze. [lonsiTue 0 xXumMuyeckoM paBHOBecHH. DaAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ pPEAKIIMH. CocraBieHue  ypaBHEHMIl



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BAaHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bI€ 3JIEKTPOJIUTHI.

Peakuiun noHHOrOo OOMeHa. Y clIOBUSI MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE M COKpalI€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE DJIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa NUCCOLMALUMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HMOHHOrOo  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHHE Ta3a, oOO0Opa3oBaHWE BOJABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiuid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAJbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEICTBHE C METa/llaMH, HEMETaulaMH, WIeJ0oYaMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJoBeKa. BakHeulme XJIOpUIbl U UX
Hax0XJICHUE B MIPUPO/JIC.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue M (Pu3MdecKue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKUe cBoMcTBa. OKCHIABI CEphl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kmciota, (Qu3nUeckne ¢ XUMUYECKHE CBOMcTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInH,
JeXKalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Conau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMeHnenue. Conu aMMOHMS,
ux (pU3NUEeCKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3HMYECKUE U XHUMHYECKUE
cBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCKoe 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoJNoEMOB). Docdop,
aJoTpornHbele Monupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  aAJUIOTPOIIHBIE
Moau(pUKalMM, pacIpoCTpaHeHWEe B MNpUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa ria00aJbHOrO TOTEIJICHUS KIUMaTa, MMapHUKOBBIMA
s dekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJlydeHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[lepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOAYKTHl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUpax, OeJKax, yrieBogax — U ux
poJiMi B JKH3HM YeEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCITMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYEHHE H
npumenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  CcOeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJIeHWEe TNpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3zora, ¢dochopa M HUX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
MX MPOTEKaHMUsI, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOU KHUCIIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4eHHUE MoeJen
KPUCTAUIMYECKUX PpeIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHBOTras3a, MoJydyeHue, coOupaHue, pacrlo3HaBaHUE U M3yUCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a1a4 1o teMe «BaxkHelnme HeMeTauIbl U UX COEIUHEHUS).

MeTaJibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MeHnpneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtayndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CHoCcOOBI TIONTy4eHUs] MeTaioB. [lOHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIILIICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
sanemeHToB . 1. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B HPUPOJE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U



TUIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHne WIEeNOYHBIX METAUIOB MU HMX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJAEHUE B Npupoae. PU3NUECKUE U XMMUUYECKHUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUSI.

AJtoMUHUN: TIoJ103)keHue B [leproinueckoi CUCTeMEe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOoXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn kenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbLMs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaOrOEHUE M OMTUCAHUE TPOIECCOB OKPAITUBAHMS
MJJaMEHH WOHAaMU HATpus, Kalusl U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTABHBIX 3a7a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npo0JieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTtepuangoB (CTEKJIO, CIIaBBI METAJUIOB, MOJUMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH W3YYeHHMH XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKANMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
MOJYIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAITUIECKas
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, rugpochepa, MHHEpPaIbl, TOPHbBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CIHOCOOCTBYIOT MpoOIeccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00yUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOW IIO3UTHUBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSL:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON HH(popMaluen o
NIEPENOBBIX JOCTW)KEHHMSIX M OTKPBITUSAX MHPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKONM W JAPYrHMX  BHJAX
JeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENBbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aHMOIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCEe OSTOW Y4YEOHOM JEeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEICTABICHUSA O BEIIECTBE M XHUMHUYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsA HAyKM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B IO3HAHUU 3THX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIC MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMM, CIPAaBOYHOMN



JUTEPATYPOH, JTOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HCCIEI0BATENbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE IMOCIEJICTBUA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBuid O€30MaCHOCTH TpU  OOpallleHud ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUI0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYEeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMMU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeIou, ISl MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphl, OCO3HAHHMS TJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHsS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (GOPMHUPOBATH MPEACTABICHUE O LEIOCTHOMN



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yIeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATh B TIPOIECCEe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTAa), XHUMHYecKas ¢Gopmylia W YpaBHEHHUE
XUMHYECKON pPeakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBlIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JHarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XoA€ Juanora M (WJIM) OUCKYCCHM) IO
CyllecTBY  oOCyXJaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEILHOMN
NEATEIbHOCTH B YCTHBIX M NMCBMEHHBIX TEKCTaX; JEJIaTh MPE3EHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4EeOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENENATh LEIN JACSITEIbHOCTH, IUIAHUPOBAThH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/la4, CaAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aNTOPUTM JEUCTBUM TNPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BATh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUH 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue JUisi TpPeAMETHOM o0macth  «XUMHS», BUIBI
JNEATeIbHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSITHN: aTOM, MOJIEKYJa,
XUMHUYECKUW JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBAHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAaCTBOpP, MaccoBas JOJsl BEIIeCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIIHN;

e ONpENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMIOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodoyHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIC HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 001Iee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA BEIECCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON IEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX pEaKIuil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICTEHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O W COOMPAHUIO
ra3zoo0pa3HbIX BeUIeCTB (BOAOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHUIO
PAacCTBOPOB C ONPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
MJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MICIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makmyc, dheHondTanient, METUIOPAHXK U JPYTHE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, NIPOCTOE BEILIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKisi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBI ~ 00BEM,  PACTBOP,  AJNEKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHWE H  BOCCTAaHOBJICHME,
ATOTpONHs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAS,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakUuuu, MpEeAeiabHO OMyCTUMAas
koHueHTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOpMyT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCy CO€IMHEHUU 1o ¢dopmyiaM, BHUA XUMHYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpymnmna (b-rpymnma)», manbie u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAMYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HX MO DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIMJIOBOMY 3P GHEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHHS
XHMHUYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJICH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYI0O MOJICKYJISIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMUYECKOTO »dJIeMEHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHbIM  00OpY/IOBaHHMEM, a TaKXKe IMpaBWia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TONYYECHUI0O WU COOMPAHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OINEPAIlMU MBICIUTEIBHON NIEATeTbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGpPOBbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMusg — BakHas 00/1acTh
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [IOK
’ 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kucinorax g | bubnmnoreka HOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubnuoreka [IOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 1 bubmuoreka [{OK

HCOPTaHUYCCKUX COCIUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XHUMHYECKas CBS3b.
OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

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

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

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




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakTnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 | bubnmnorexa [JOK
) OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPONUTHIECKAS JUCCOIHAITHSI. g | | bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
1 OO011ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoteka [IOK
) anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as xapakTepuCcTUKa XUMHUUECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 brbmmorexa [IOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mias xapakTepucTUKa XUMHUECKIX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bbmmorexa [TOK
' PYTHaL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 buommorexa [TOK
' o FPYIIEL oA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/IbI M BX COeTUHEHU ST

. bubnuorexa [JOK
31 Obume cBoiCTBa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTanibl 1 UX COSTUHEHUS 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bubmmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TPUEMBI | bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpakTryeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI I MOJICKYTBT https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKHUE AIIEMEHThI. 3HAKU | bu6mmoreka [IOK
(CMMBOJIBI) XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXKHBIE BEIIECTBA 1 bubmorexa HOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa HOK
YAPHOE YA https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [JOK

10 X eckas ¢o a. BanenTtHoc
HIMIH A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
1 OTHOCUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuoreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XumMmuyeckas peakis https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBus MPOTEKAHUS bubnnorexka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yP https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMHUIeCKUX peakiinii
18 (coemuHEHHUs, pa3IOKCHUS bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6mmoreka [JOK
19 sHukIoneauct. O000mEeHe 1
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIs 3HAHUH
20 KonrtponsHas padora Nel o reme bubnuorexa [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexa [JOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e




IIpOCTOC BEIIECTBO. O30H

duznueckre 1 XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
pOAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl oTy4eHHst KUCIOPOaa B
23 nabopaTtopuu ZI[IH OMBIIJ_UIGHI:;{OCTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TemnoBoit 3¢ ekt xumMuueckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
Tomnuso (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qu];03 . a, CII0COOBI Zro bubmmorexa LIOK
P AyXa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tony4yenue u coOupanue KHCIOpoa bubmmorexa LOK
yi . P poad, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre U XMMUYECKHEe CBOMCTBA bubmorexa [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KHCJIOTax " CO
HATHE O KUCTIOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
ITpakTruyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «[Tomyuenue u cobupanue BoopoJa,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Momsipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Breranciienus 00bEMa, KoJIM4eCcTBa
33 BEIIECTBA ra3a I10 ero M3BECTHOM bubmoreia HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HWIIH 00BEMY
Brrunciienust 00bEMOB ra30B 10
34 aBHCHHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmoreia HOK
P . P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH I'a30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
UHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHnHbie
37 1 HEHACBIIICHHBIC pacTBOPLI. MaccoBas bubmorera [JOK
N PavrRopEL- https:/m.edsoo.ru/fF0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
18 «IIpuroroBiieHrE pacCTBOPOB C bubnuotexa [JOK
ONpeAeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padorta Ne2 o teme bub6nuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupUKalus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [JOK
. P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnnoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XuMHU4ECKUE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBII) ot )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG bubmorexa HOK
. v ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padborta Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilaccaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O0600611eHre U crucTeMaTu3alys 3HaHU!
t . https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9¢ela
COEIMHEHUI
[TepBbIie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHX 31eMEHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Iepuoanueckuii 3aKOH U
bubmuoreka [JOK
52 [Tepuoanueckas cucteMa XUMHYECKUX
https://m.edsoo.ru/00adaS52c
anemenToB 1. . MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

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




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000J10UeK
. bubnmoreka [JOK
55 aTOMOB 3JieMeHTOB [lepuoauyeckoii
https://m.edsoo.ru/00adabbc
cucteMmsl /. . MenaeneceBa
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTUsA HayKu U npaktuku. . 1. bubnnorexka [JOK
MenpeneeB — y4€HBIM, IEJAroT U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBHbiii ypok. O0001IEHHE 1
58 CI/ICTEMaTI/ISE}l’p WS 3HAHWH / bubmorexa LIOK
. & https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KontponbHast pabota Ne4 o reme
59 «Ctpoenune atoma. XUMHYECKas CBSI3b» bubmotexa [TOK
P . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi padboTa
60 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHas xumMu4deckas cBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas monsipHast XMMU4ECKast bubnnorexa [HOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMOsIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuorexa [JOK




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

65 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC | bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 0) 1
KHCTTITTCII 1 BOCCTAROBHTENH https://m.eds00.ru/00adb076
PesepBHbIil ypok. O000IICHHE 1
67 CI/ICTIC)MaTI/IBZ.’p usi 3HaHI/II7];l 10 TeME 1 bubmorexa [TOK
! https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XUMHUYECKasl CBA3b)
68 PezepBublit ypok. O6o011eHuE U | bubnnorexa [HOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Iepnoanueckuit 3aKoH.
| [lepuoauueckast cucrema | bubmumorexa [IOK
XUMHYECKHX 3eMeHTOB /I, H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubmorexa LHOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnunoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel o teme
5 «IloBTOpenue u yrayOaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamms XuMmuaecKkux | bubnmnorexa [JOK
PEAKIHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOU
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubnnorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpHI, BIUAIOIIKNE HA CKOPOCTH 1

XUMHYECKOM PCaKun U MMOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECHU A

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU
10 ncconuarmy. CUIIbHEIE U cl1a0ble bubmmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHEHUS peakIuil bubnmnorexa [IOK
P peakt hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmnorexa [IOK
va[ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI
XUMHAYECKHE CBOKWCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIITHI
. bubmuoreka [JOK
14 [TonsiTue o runponuse conen
https://m.edsoo.ru/00add9d4
15 O06o00611eHre U cUCTEeMaTU3aLUs bubmmoreka [IOK
3HaHUU https://m.edsoo.ru/00addd12
[TpakTnueckast padora Ne 1.
16 «Pertrenue DKCIIEPUMEHTAILHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a7auy
KonTposnsnas padora Ne2 no teme
17 «IIIEKTPOIUTHYECKAS TUCCOIMALIHS bubnnorexa [IOK
p g HHATH. https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIUU B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAJIOTEHOB.
18 XI/IMI/I'—IGCKFI)/Ie CBI;ﬁCTBa Ha IpuMepe bubmnorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUC CBOﬁCTBa, IMOJIY4YCHHE,

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

MPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
20 «TonydeHnne cCONTHON KUCTOTHI bubmmorexa LIOK
YACHIE C0 ’ https://m.edsoo.ru/00ade348
U3y4YeHUue e€ CBOMCTB»
Brruucnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEAKIINU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30bITKE
2 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnunoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkre 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIEHHOTO crtoco0a
26 MIOJIy4EHUS CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
7 Brraucienre MacCoBOM J0JIM BBIXOIa bubmuorexa [JOK
NPOIYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCcTHKa dJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHUE
B IIpupoze, GU3NIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckue u

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

29 XMMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa [TOK
> HOIYH https://m.eds00.ru/00adf004
MpUMEHEHUE
[IpakTuueckas padora Ne 3 o teme
30 «lTonyuenne amMmMuaKa, U3y4eHHUE €ro bubmorexa HOK
e > YA https://m.eds00.ru/00adf180
CBOICTBY»

31 A3oTHas KuCI0Ta, € (PU3NIECKHe U bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEi
aAMMOHHSI B KQUECTBE MUHEPATbHBIX

32 00peHuil. XUMHYECKOe bubmorexa HOK
yAoOp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®ocdop. Okena pocdopa (V) u

33 @ocgo pHaSI KncnfTa q:ppljm(qe)cxne " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B

34 KaueCTBE MUHEPAIbHBIX yI00pEHUI. bubnmnorexa [JOK
3arpsi3HEeHUE IPUPOAHON CPeb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 npu f)) e gmﬂiemcie U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckne u bubmuorexa [JOK

XAUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosibHasg KUCa0Ta U €€ Cou
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnnoreka HOK
KadectBenHas peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAX KakK O
https://m.edsoo.ru/00aec054¢e
COEIMHEHUSIX YIIIepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coeauHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckas paborta Ne 5. Pemenue

41 JKCIIEPUMEHTABHBIX 3324 10 TEME bubnuorexa [JOK
«BaxHenmme HeMeTaJulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KonTponbnas pabota Ne3 o teme
42 «BaxHenmme HeMeTaJulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mras XxapakTepucTUKa XUMHYECKIX
AJIEMEHTOB — METAJLIOB.

43 Mertannmnaeckas CBsI3b U bu6mmoreka [IOK
METa/UINYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJJIOB.

. bubmuotexa [JOK

44 DNEKTPOXUMHUYECKUH psifl

HaHpH)KeHI/Iﬁ MCETAJIJIOB

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




OO0mue crnocoObl MOTYYEHUS
MeTaymioB. CruiaBel. BerauciieHus mo

45 ABHCHMSIM XMMHYECKUX PEAKIIAMN bubmorexa HOK
P DeAKHI, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJCPKUT
npuMecHu
bu6mmoreka [IOK
46 TTonsTHE O KOPPO3UU METAIIIIOB
PP https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 €JI0YHBIC METAJLIBI
1 https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIns https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMeIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ael5e8
N bubmuoreka [JOK
50 Baxueiiime coeIMHEHN KaJlbIUA
https://m.edsoo.ru/00ael5e8
51 O06o00meHre U cucTeMaTH3aIus
3HAaHUU
50 JKEcTKOCTh BOMBI U CITOCOOBI €& bu6mmorexa [IOK
YCTpaHEHU https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOMEI €€ bubmmnorexa [IOK
" A https://m.edsoo.ru/00aelae8
YCTpaHEHUSI
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso noamoreka [{O

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




OKCI/IIH:I, THAPOKCUABI U COJIM JKEIIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEIGHI/IG A CUCTEMAaTHU3aLN
3HAHHUHN
[IpakTuyeckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«BaxHeie MeTallibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peakIuu
61 O606I£IGHI/I€ U CHCTEMaTHU3aIs
3HAHUHN
Konrtponsnas padora Ne4 o teme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmoreka [IOK
MOBCEIHEBHOM XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe bubnuotexa [JOK
OKpYKaroIEe cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHuu bubnuoreka [IOK
9KOJIOTUYECKHX MTPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6o0IeHNE U bubmmoreka [IOK
CHCTEMAaTU3alUS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 Peseprubrit ypok. O6001eHuE U bubmuotexa [JOK




cHcTeMaTH3aIus 3HaHUuH

68 PesepBublii ypok. O6o0mIeHNE U

cHcTeMaTH3amus 3HaHUuH

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

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

OBIIEE KOJIMYECTBO YACOB I10
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBEPsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJIBHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTENIbHAs aTOMHasi M MOJIEKYJsIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIIPHBIM O00BEM, XMMHUYECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUUH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUsl, peaklUuu 3aMelICHUs, pPeakluu OOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BelIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHWUMHYECKUX MOHATHUA |

MMPUMCHATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBi€HUS (GopMyI

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKLII/Iﬁ

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

1.6

KJIacCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B PEaKIIUH BEUIECTB, 110 TEIJIOBOMY 3P QeKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO W MOJIAPHYIO MAaCChL

BE€IICCTB




1.8

1.9

1.10

2.1

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMEHTa Mo (opMmylie

COCIUHCHMS,
BBIYUCIISATh MACCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE

NPUMEHATh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHUS — HAOIIOJCHHUE,
U3MEpEHUe,  MOJEIHUPOBAaHUE,  HKCHEPUMEHT  (pealbHbld U
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTENIM HEOPTAHUYECKUX BEILIECTBY»

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX TTOHSITHH: OKCHun,

KHCJI0Ta, OCHOBAHHUEC, COJIb

2.2

OnpeaAc/IsATb NPUHAMJIC)KHOCTh BCIICCTB K OHpCI{GJ’IéHHOMy KJIaCcCy

coenuHeHul mo hopmMynam

2.3

KHaCCH(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOICTBA
BEILIECTB PA3JMYHBIX KJIACCOB, TMOJTBEpXIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSMHU IO BBIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO MOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEAEIEHHON MacCcOBOM JOJIEW PacTBOPEHHOTO
BEIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrlo3HaBaHUIO PAaCcTBOPOB IIEJoYed M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKINu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumudeckux osnemeHToB /. M. MenaeneeBa. CTtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC pCeakuuun»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHMU: SAAPO aTroMma,
SIIEKTPOHHBIA CIIOW aToMa, aToOMHas OpOHTalb, paauyc aToMa,

XUMHYCCKass CBA3b, IOJIsIpHAad W HCEMOJISIpHAad KOBAJCHTHasd CBA3b,




3.2

33

ANEKTPOOTPHUIATEIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XMMUYECKHUE DJIEMEHTBI

OMKCHIBATh U XapaKTepHu30BaTh TaOimuHyto Gopmy llepuonndeckoii
CHUCTEMbl XMMHUYECKUX 3JJIEMEHTOB: pa3jIMyaTh IOHATHUS «IJIABHAs
noarpynna (Arpymnma)» u «nobouHas mnoarpynna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

34

3.5

packpsiBaTh cMmbica [lepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT HUX TMojoxkeHus B Ilepuommueckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TaOJMIe
«[lepuonuyeckass  cuctemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsija  sjapa, o0lee 4YHCIIo

9JICKTPOHOB U PACTIPCACIICHUC UX IO 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KUIACC

OTpEeAeNsiTh CTENeHb OKHUCJIEHHUS DJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
OTpEeNeNsATh BUJ XUMHUYECKOW CBsI3W (KOBaJeHTHAs M WOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoOBEPsAEMOro
pe3yJjbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00pPa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKpeIBaTb CMBIC]I OCHOBHBIX XHMHWYCCKHUX HOHATHH: pacTBop,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, DIIEKTPOIUTHYECKAS JTUCCOIHAIIHS,
peaKIMu MOHHOTO OOMEHa, KaTallu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTumble U HeoOpaTUMbIe peakuuy,
OKHCITUTEIILHOBOCCTAHOBHUTEIIbHEIC peakiuy, OKHCITUTEIT,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTaHOBJICHHUC, AJJIOTpOIINA,
aMm(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IeCKaH), KpucTajlliIndeCcKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATUH U

HpI/IMeHHTB OTH IIOHATHUSL HpI/I OIINCAaHUU BCIIICCTB U UX HpeBpaH_[CHI/Iﬁ
COCTABJIATH ypaBHeHI/IH BHCKTpOHHTH‘IeCKOﬁ Jucconuanum KHUCIIOT,
[IeJI0Yel M COJICH, IMOJIHbIE M COKpAIIEHHBIC YPAaBHCHHS DPEaKInil
HOHHOT'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3TUX peaKuHﬁ

1.5

MpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XUMHUYECKOU pCaKiuuu

Ilo temam: «Hemerayuibl U uUX coequHeHUS» U «MeTauibl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienupuuecKre XMMHUIeCKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMu MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHHMI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKui

COCTaBJIATh YPAaBHCHUSA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
nabopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIOJHEHUIO
Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB IIO IOJYYCHUIO H CO6I/IpaHI/IIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKAAONIME KAUYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOJHBIX pACTBOpPAaX HEOPTAHMYECKUX BEIIECTB

[To Teme: «XuMUs 1 OKpY>KaroIas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMu4eckux mnoHsTui: [IJK

BEILIECTBA; KOPPO3HS METAILIIOB

3.2

MNPUMCHATH OCHOBHBIC OICpaluu MBICITUTEIIBHOM ACATCIIBHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CHCIICTBCHHBIX CBSI3CI\/JI —  JJId I/I3y‘-I€HI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi; eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

IlepBoHayabHBIE XUMUYECKUE TOHATHUS

IIpenmer xumuu. Ponp XMMHUM B KU3HM 4Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemiectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

IlonsTue o METOJaX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHus cMmecen

1.3

1.4

ATOMBI W MOJICKYIJIBI. Xumudyeckue d3yeMeHThl. CHUMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCT, aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  arToOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOT0 2JI€MEHTa

B COCIMHCHNU

1.5

1.6

1.7

KonnuectBo BemecrBa. Monbs. MonsipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W YHCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmymnam

XUMHUYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAST peakuuga u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChl BCIICCTB. XHUMHYECKHUE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX Peakinii (COeTMHEHUS, PAa3JIOKEHUS, 3aMEIIIEHUSI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBujIaMu
paboTel B Jsaboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE M ONucaHue (QU3NYECKUX CBONCTB 00pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKHX  (TOpeHHe CBEeYd, MpOKAMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIOTOW) SBJICHWUW, HAOMIONEHWE W OIUCaHUE
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PacCTBOPOM

commu meau(Il), nzyuenne cnmocoboB pasaeneHus: cMecei (C MoMOIIbI0 MarHuTa,




2.1
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bunsTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYHUCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHUE MOJEIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kucnoponm — snemMeHT u mpocToe
BenlecTBo. Haxoxaenue kuciaopoja B mpupoje, Gu3nueckue U XUMHYECKUe
cBoiicTBa (peakumuu ropenusi). Oxcuapl. [Ipumenenue kucimopona. CrocoObr
MOJyYeHHUsl KHUCIOpoJa B 1a00OpaTopud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — amnorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIi, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHIOTEPMUYECKUE Peakuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3/1yXa,

YCHJICHUE TTAPHUKOBOTO 3 dekTa, pa3pymieHHe 030HOBOTO CIIOs
Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bopopozia B MPUPOJE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUS.

Kucmaote! u comu

24

MossipHblil 00bEM Ta30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSIM

2.5

2.6

®usnyeckue CcBoKcTBa BOAbl. Boma kak pacrBoputens. PacTBOpEL
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPMMOCTH BENIECTB B BOJIE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupoje U B KU3HMU 4YenoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arps3HEHUWE MPUPOIHbIX BOoA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coenuHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknarypa okcuaoB. Dusznyueckne M XUMHYECKUE

CBOMCTBa OKCHIOB. HOHy‘-IeHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukamnuss ocHOBaHUM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [loirydenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucmor. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBAa KuUCHIOT. Psj aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor

29

Comu. HomeHnknatypa coseil. @u3nuecKkue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuyenue coineit




2.10

I'ereTmueckas CBSI3b MECXKAY KilaCCaMU HEOPraHUYCCKUX COGI[I/IHGHI/II\/'I

2.11

3.1

3.2

XVWMHYECKUN  DKCIEPUMEHT: KadeCTBECHHOE  OIPEACICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJNy4YeHHE, cOOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCIIOPOJa, HAOJII0AEHNEe B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSL BOZHUKHOBEHUS M MPEKpalleHus TopeHus (Ioxkapa), 03HaKOMIIEHHUE C
o0Opa3llaMl  OKCHJOB U OIMCaHME HUX CBOMCTB, IHOIydeHUe, coOupaHue,
pacro3HaBaHME€ U H3Y4YEHHME CBOMCTB BOAOpoAa (FOpPEHHE), B3aUMOAEHCTBHE
Bosopoza ¢ okcugoM Meau(1l) (Bo3MoKHO MCHONBb30BaHUE BUECOMATEPHAIIOB),
HaOmo/leHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEA0BAaHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIM4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEWCTBUE BOJBI C MeTaljaMH (HaTpueM U KajJbLIUEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPUATIOB), OIPEJIEICHUE PaCTBOPOB
KACIOT M LIeJloYeil ¢ MOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OO0pa3LoB
HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HaONIOJIEHUE HW3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEIOYEH, H3y4YeHHUe
B3aumoeiictBus okcuna Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKIni HEUTpaIU3alni, OJyYeHUE HEPACTBOPUMBIX OCHOBAaHMI,
BBITECHEHHUE OJHOr0 MeTajula JpYyruM M3 pacTBopa COJIM, peIlIeHue
DKCIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHeiime Kiacchl HEOPraHMYECKHX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKITNN

[lepBble TOMBITKM KIACCU(UKAIIMU XUMHUYCCKUX 2JjieMeHTOB. [loHsaTtne o
TPYIax CXOJHBIX AJIEMEHTOB (IIEOYHBIE U IIETOYHO3EMENTbHBIC METAILIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

ITepunonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Meneneesa. Koporkonepuoanast 51 JUIMHHOIIEpUOAHAS (bopmbl
Ilepnonnueckoir cucteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUH CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIEMEHTa
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Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aTroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl JI.11. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxenuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHHUsI paauyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAJIMYECKHX CBOWCTB IO TpyIIaM U MEpHOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMBI XUMUUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — yd€HbId U

IPaKIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

SHGKTpOOTpI/IHaTeHBHOCTL XUMHUYECKHX 3JIEMEHTOB. MOHHAs CBS3b

3.6

3.7

Crenenp okucieHus. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pC€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBIICHU. OKHCIUTEIN 1 BOCCTAHOBUTEIIN

XVUMUYECKUN HKCHEPUMEHT: H3Y4YEHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C PAacTBOPAMU KHUCIOT U
1IeJI0YeH, MPOBEACHHUE OINBITOB, WIUIIOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKlUil (FOpeHUe, peakliuy pa3ioKeHUs, COCTUHEHMS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 XuMHu4ecKas peaKuus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dy1emMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalblUsi U HX
COCMHEHHI B COOTBETCTBUU C TMOJIOKEHUEM 3JIeMeHTOB B Ilepuomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CtpoeHne BemiecTBa: BHUIbl XHUMHYECKOW CBS3M. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMUYecKon cBsi3u. Kiaccudukammsi 1 HOMEHKIIaTypa HEOPraHUIECKUX
BeleCTB (MEXIyHApOAHAs M TpUBHaJIbHAs). XMMHUYECKUE CBOICTBA BEILIECTB,
OTHOCSIIMXCA K  Pa3JUYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluii 0 pa3IMyHbIM MpU3HaKaM (110 YHCITy U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUU BEIIECTB, MO TEIUIOBOMY 3(pdeKTy, Io

W3MEHEHMIO CTEICHEN OKHCICHHUS XUMHYECKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1.4

M0 y4YacTHI0 KaTaiu3atopa). OK30- W DJHIOTEPMHUYECKHE  PEeaKIuH,

TEPMOXUMHUUYECKHUE ypaBHEHM. [IOHATHE O CKOPOCTH XUMHUUYECKON PEaKLIK

[Tonarue 06 0OpaTHMBIX M HEOOPATHUMBIX XUMHUECKUX peakuusx. IloHsTue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUMd M TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHU A

L.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  pPEaKLUH,  JIEKTPOHHBIH  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust AJIEKTPOIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
KaruoHnsl, aHnoHbl. MexaHU3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHbBIE U CIa0ble JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcIOBUS NPOTEKaHUS PeakLuii MOHHOro oOMEeHa,
IIOJIHBIE U COKpALEHHBbIE HOHHbIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJeil B cCBeTe TMpeAcTaBIeHUH 00 3NEKTPOIUTUYECKOI

nuccounanuu. KauecTBeHHbIe peakunu Ha HOHBI. [[oHATHE 0 THAPOIU3E CoJel

XUMHUECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAUTMYECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
aJiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOM peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipoliecca
IUCCOIMAINN  KHCJIOT, INeNouel M comel  (BO3MOXHO HCIOJB30BaHHE
BUJICOMATEPHAJIOB); TMPOBEJIEHHE OINbITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEICHHUE rasa,
o0pa3oBaHUE BOJbI); OIBITOB, HWUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peaklUil (FOpeHHe, peakiuu pPa3jIoKEeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramisr 1 ux COCINHCHUA

OO6mast  xapakTepucTuka TaJoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue U GU3NIECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpe XJopa
(B3auMoJielicTBHE C MeETaUIaMHM, HEMETaJUlaMH, IIejIoYaMu). XJIOPOBOAOPO.

CosngHast KHCJIOTAa, XUMUYECKUE CBOWMCTBA, MOJIyYEeHHE, MpUMeHeHue. JleiicTBre




2.2

XJIOpa M XJIOPOBOJOpPOJAa Ha OpraHM3M 4YelloBeka. BakHeline XJIOpUIbl U UX

HAaxO0JICHUE B MIPUPO/JIE

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeTeHH okucieHus. CTpoeHne u Gpu3nYecKrue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAINN
KHCJIOpOJa M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢busnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCJIOTHBIX OKCcHAOB. CepHasi KHCIO0Ta, (pU3MYECKHE U XUMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMHUUECKUE
peakuuy, JISKAIIMEe B OCHOBE NMPOMBIIUIEHHOTO CHOCO0a IONy4eHHUS! CEpHOMN
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn C€pHOI>'I KHCJIOTBI, Ka4Y€CTBCHHAsA pCaKUusa Ha
cynb¢at-uoH. HaxoxneHue cepbl U €€ COSTMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOUICH CpEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC OXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npeaoTBpalliCHUA

2.3

OOmiasi xapakTepucThUKa 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIC CTETICHH OKUCIICHHS. A30T, pacClipoCTpaHEHUE B MPUPO/IE,
¢dbu3nueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3zora B mpupoje. AMMUaK,
ero (Qu3MuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUSA, UX (U3NYECKUEe U XHMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHS. A30THasg KUCJIOTa, €€ MOJIy4YCHHE,
¢dbusznueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yI0OpeHUil. XUMUYECKOE 3arpsi3HEHHE OKPYKarolIeH
Cpenbl COSUHEHUSAMH a30Ta (KUCIOTHBIC TOXKIH, 3arPI3HEHUE BO3/1yXa, MTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaupukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKHE CBOWMCTBa, ToiydeHue. Vcmomb3oBanue ¢ocharoB B KayecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 31neMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
MOTUGUKAIMK, PACIPOCTPaHEHHE B MpHpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Axcopomus. Kpyrosopor yriepoaa B mpupone. Okcunbl yriepona,
uxX (uznyeckre M XUMHUYECKHE CBOICTBA, JIEHCTBHE Ha JKUBBIE OPTaHU3MBL,

IMOJIYUYCHHEC U IIPUMCHCHHC. DKOJIOTHIECKHE HpO6HCMBI, CBsI3aHHBIE C OKCHAOM




yrinepona(lV); rumore3a mmo0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIA
apdekr. YrompHas KucioTa W €€ Conu, WX (UINYECKHE M XUMHUYECKUE
CBOWCTBa, TOJY4YeHHUE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbsl. Ucmonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TaHOJ, TJIUIEPHUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTHe 0 OHMOIOTHYECKH
BOKHBIX BEIIECTBAX: XKHUpax, O€IKax, YIJIeBOoJaX — M HUX POJH B KU3HU
yeroBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKMX U HEOPTaHHMYECKHUX

COE€IUHEHUN

Kpemunii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHuss KpemHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIH30BAHUE B
OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTU. BaxkHel e ctpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHEe OOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEIECHHE KaueCTBEHHBIX PEaKIHMA Ha XJIOpUJ-
MOHbI M HaONIOJCHHE MPU3HAKOB HUX TMPOTEKAHMs; OMBITHL, OTpa’KarolIue
¢u3nyecKkre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHME C oOpa3liaMu cepbl U €€ COeAUHEHUSIMHU
(BOBMOXXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOMIOJEHHE IMpolecca
oOyriuBaHUs caxapa MOJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOHW peakuuu Ha cynb(ar-uoH U HAOIMIOJCHHWE Tpu3HaKa ¢
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeIMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHANIOB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHEe, COONpaHne, pacro3HaBaHuE 1
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KauyeCTBEHHBIX pEakUUil Ha HOH
aMMOHMS U (ochar-uOH M U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJIEICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTHI C MEABIO (BO3MOKHO
UCIOJIb30BAHNE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIITMYECKHX
peméTok anmaza, rpadura, (¢QyuIepeHa; O03HAKOMIIGHHE C  MPOIECCOM

azcopOLMu PacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; TOJy4YeHHE, COOMpaHHe, PAClo3HABAaHWE W H3YYECHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- H
CHJIMKAT-HOHBl M W3YyYCHHE MPHU3HAKOB HX TPOTEKAHUS;, O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCHEPUMEHTATbHBIX

3aJa4 110 TCMC «BakHele HeMeTaIbl 1 HX COCONHCHUA»

Meramisl 1 uX COCOAUHECHUA

3.1

OOwiast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAaHUM UX
nonoxenuss B Ilepuonuueckoi cucreMe XUMHUYECKHX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METAJJIMYECKasl ~ KpUCTallIMyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaHpH)I(eHI/Iﬁ MCTAJ1JIOB

3.2

33

duznyeckue U XMMUYECKUE CBOMCTBA MeTauioB. O0IIue crnocoObl MOTYYeHHUS
MeTayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIIIEHHOCTH

[llenounble MeTaybl: MonoxkeHue B lleprognyeckoil cucteMe XUMHUYECKHUX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPHUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
FI/II[pOKCI/II[BI HanI/ISI U KaJlusd. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJJIOB U WUX

COeIUHEHUN

34

Illenoyno3eMenbpHBIE  METadbl MarHuii W KajJdblM: TOJOXKCHUE B
[Tepuonnueckoit cucreme xumuueckux 3iaeMenToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XMUMHYECKUE CBOMCTBA
MarHus W Kauplusl. Baxxuelmme coeauHEHUs KanbIus (OKCHUI, THAPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHH s

3.5

3.6

AmomuHuii: nonoxkenue B Ilepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
J.. MenzaeneeBa; CTpOCHHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XHUMUAYECKHE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIE CBONCTBA OKCUIA U THIPOKCHIA

AJITFOMHUHU S

Keneszo: nonoxenne B [leproanueckoit cucremMe XUMUYECKUX 3aeMeHToB J[. 1.
MeHeneeBa; CTpoeHHWE aTOMa; HaxoXKJIeHue B mpupoge. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI W conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOIYyYEHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB M CIUIABOB,

ux (pu3nueckUMH CBOMCTBAMHU; H3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0CcOO0eHHOCTEH
B3aUMOJICHCTBUS OKCHJA KajdblUsg M HATpusi C BOJAOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEpPUANIOB); HCCIEAOBAHHUE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAYECTBEHHBIX PEaKIUil Ha HOHBI
(mMarnus, xanblus, anroMuHus, nuHka, sxeneza(ll) u xeneza(Ill), memgu(Il);
HaOJI0/IeHNE U OMMCaHUE MPOIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMM HATPHS,
Kauss ¢ Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHS M TUIAPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueinme MeTauuibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpcaa

4.1

4.2

HoBrie MaTCepHajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@,Z[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomp IIpH XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxaromet cpensl [IJIK. Pons XuMuu B pellieHHH SKOJIOTHUECKUX MPOOIIeM.
[IpupoaHble HMCTOYHHMKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MTPOMBIIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3ydeHHe 00pa3loB MaTepuaoB (CTEKIIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPSIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TII03HABAaEMOCTH SIBJICHUM npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnacTu COBpPECMECHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€I71 KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB W HUIYUCHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJb30BaTh MOACIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaTbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XMMUYECKOH HayKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHaibHON AeSITENbHOCTH
U CJlleNaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 0OIIeTr0 00pa30BaHMs

Brmanenne cuctemMoil XMMHMYECKMX 3HAaHUM M yMEHUE NPUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXKHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAs CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJISIpHas
MacChl, KOJMYECTBO BEHIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHUYECKas
pEaKIys, PpEaKUUH COCIMHCHHUS, PEaKIMH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeakMu OOMEHa, TEIIOBOH 3((EKT peakuuu, 3K30- U
SHIOTEPMHUUYECKHE PEaKIUH, PAacTBOpP, MAaccoBas HOJS XUMHYECKOTO
AIIEMEHTA B COETMHEHUH, MAacCOBast IOJISl M TPOLIEHTHAS! KOHLIEHTPALUS

BEIIIECTBA B PAaCTBOPE, PO aToOMa, IICKTPOHHBIN CJION aTroMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIEHTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, TIOJISIPHASL U HETIOJIApHAs
KOBQJICHTHAs  CBsI3b, MOHHAas  CBs3b, METaLIM4eCKas  CBA3b,
KpUCTA/LIM4ecKass peleérka (aToMHas, MOHHAs, MeTauInJyecKasi,
MOJIEKYJIIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIMUT M HEAJIEKTPOJIHUT,
JIIEKTPOJIUTUYECKAs.  JUCCOLMALMS, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMH,  OKUCIUTENIb U
BOCCTAHOBUTENb, OKHMCIEHHME M  BOCCTAHOBIEHHME, DIJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pEeaKluy,
CKOPOCTb XUMHUYECKOW peakumu, kKataimsarop, IIJIK, xopposus

MCETAJLJII0B, CIIJIaBbl

22

OCHOBOIIOJIATAIOLINE 3aKOHBbl XUMHH: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Branenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh U3yYEHHBIE BELIECTBA U MaTEPUAIIbI
(B TOM 4ucie MUHEpaJbHbIE YIOOpEHUs, METaulbl U CIUIaBbI,
HOPOAYKTBHl TepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
NPOU3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE IPOrHO3UPOBaTh BIMSHUE BEIIECTB
¥ XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
HIPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSIMU JAPYTUX

y4eOHBIX IPEMETOB

33

HaJIMYMe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
M0 XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M IPaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“ICGHO-HOISHaBaTeJIBHBIX 3aJa4d

BnaneHHe OCHOBaMH TTOHATHMHOTO afrapara M CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pPEaKlWil; OCHOBAMHM  XHUMHYECKOU
HoMmeHknatypsl (IUPAC u TpuBHanbHOi)
YMeHue oOBACHATH CBsI3b MOJIOXKEHHA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XMMUYECKUX DJEMEHTOB (COCTaB M 3apsii sapa, odliee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KU M KAIbIIHS
IIpencraBienne 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATENLHOCTD),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT IOJOXEHHUS JJICMEHTOB B
[lepuognueckoit cucremMe (B MalbIX MEpPUOAAX M TJIABHBIX
MOJTPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarth:
7.1 XUMHYECKUE JIEMEHTHI
7.2 HEOpraHMYEeCKUe BellecTBa
7.3 XUMHUYECKHUE PEaKITUN
8 YMeHue onpenensTs:
g1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij
' HOHa
g2 BUJ] XUMHYECKOH CBS3M W THUIN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaX BeMIeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHCJIMUTENh U BOCCTAHOBUTENb
9 YMeHne xapakTepru3oBaTh (pU3MUECKHE U XUMUYECKHE CBOMCTBA!
MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUH, Kamui, MarHHid,
KaJIBITA, aTFOMHHUMH, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAcTBOPOB (BOja,
aMMUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUIPOKCHIIBI
92 metamwioB [-IIA rpymmn, amomunus, meau (I1), muaka, xenesa (I u
' II), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepnas, a30THUCTas, a30THasd,
dbocdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, INPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHNYCCKUX

MPEBpAICHUI B Pa3JIMYHBIX YCIOBHIX

VYMeHre cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B
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TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyImi) HEOPraHUYECKUX BEIIECTB
104 MOJTBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCHUTCIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
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OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOIroAeHHe,
1 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIISCTB U
' XUMHUYECKUX SBIICHUH; yMeHHe Cc(hOpMynupoBaTh MpoOieMy U
MPEJIOKUTE MYTH €€ PEIICHUS
129 0e3omacHOM pabOTHl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYAOH U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy OE30MMACHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B IIOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEJICHUS B IEISIX COSPeIKESHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3Yy4YEHHE U onucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMH, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklnii

13.2

HU3Yy4YCHUC croco0oB pasaciICHuA cMmecent

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHEC €ro CBOP'ICTB; MMOJIYYCHHUC
BOOOpPOJa U M3YUCHHUC €TO CBOfICTB; IMOJIYYCHHC YTJICKHCJIIOTO ras3a u

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

13.4

13.5

13.6

MNPUTOTOBJICHHE PAcCTBOPOB C OMNpPENENEHHON MaccoBOil josei

pPacTBOPEHHOTIO BEILIECTBA

IIPUMEHEHNE MHIUKAaTOPOB (;1akmyca, METHIIOPAHkKa u
dbenondranenna) Ans ONpeneNeHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHNE W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJEUCTBUS KHMCIOT C METaJUIaMH,
OKCHIAMM  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBaHUSIMU, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHE OJHOTO MeTajlyla JpyrMM W3  pacTBOpa  COJIH;
UCClIeIOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC 3KCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHBIEC KIIACCHI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTpOJ'II/ITI/ILI€CKa$I
JAUCCOLIM AL, «BaxHelmme HeMeTalbl U HX COCOUHCHUA,

«Baxxneilinme MeTauIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUii MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakiMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaxX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynedar-,  Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmenue:

14.1

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B q)opMe BbIBOIOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIIMBATH CBA3U MEXKAY pCaJIbHO Ha6J'IIO,Z[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUAMMH U MMPOLCCCaAMU, NPOUCXOAAIIUMA B MaKpO- U MUKPOMHUPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

YucTele BCIICCTBA U CMCCH. CriocoOBbl pasaciICHUA cMmeceit

1.2

1.3

ATOMEI © MOJICKYJIBI. Xumudeckue diieMeHTBH. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

Xumnueckas opmyia. BareHTHOCTh aTOMOB XMMHUYECKHX AJIeMEHTOB. CTEeTeHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNbLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0is XHMHYSCKOr'0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.

B3anMoCBsI3b KOIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SIBIICHUS. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[Iepnonnueckuii 3akoH u lIlepumonnueckas cucremMa XMMHYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHUE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPSAIKOBOIO HOMEPA,

HOMCPOB IICpUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/Ie aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SHGKTpOHLI. CTpOeHI/Ie
OJICKTPOHHBIX 000JIOYEK  aTOMOB IEPBBIX 20 XWMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX MW HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHCHUH B
COOTBETCTBUM C TIOJOKEHUEM JJIEeMEHTOB B Ilepmoguyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTna

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (mosisipHass M HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  d3JeMeHTOoB.  MoHHast  CBs3b.

MeTtannyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYSCKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCOAMHCHU. Mertannsl ¥ UX COCAUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCIMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HEeCcoJIeo0pa3yrole; OCHOBaHWHM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHACIOT  (KHCIOPOJCOACpKAIIMEe ©  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckue W XUMHUYECKHE CBOMCTBA IOPOCThIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlbIHs, aJIFOMUHHA, KCJIC34. aﬂeKTpOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHUYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB!

XJOpPOBOIOPO/IA, CEPOBOJOPOAA, AMMHAKA

4.5

Ou3nyeckue U XUMHUYECKHE CBOMCTBa OKCcHUI0B HeMeTamoB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuaus(IV). Ilonyuenne

OKCHJOB HEMECTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoicTBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, meau(ll) u

xenesa(ll, IIT). [Tonydyenue okCuI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3za, 1uHKa). llomydeHnwe ocHoBaHMT U
aM(OTEepHBIX THIPOKCH]IOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
CEepPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONM CEpHOM W a30THOM KHUCIOT.
[Tomyyenue kucaot

OO0me XuMHYECKHEe CBOMCTBA cpenHux cose. [lomydenue coneit

[Tonydyenne, coOupaHme, paclioO3HaBaHHE BOAOPONA, KHCIOpPOJa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Momyyenne amMmmuaka, CepHONH M a30THOM KHUCIIOT B MpOMbINUIEHHOCTH. OO01me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKIY KilaCCaMH HEOPraHU4ECKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Krnaccudukanuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemioBoMy 3¢ dekry, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX YJIEMCHTOB

52

5.3

54

5.5

TemoBoit 3¢ ekt XUMHUUYECKOI peakiuu, TEPMOXUMUYECKHE ypaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipouecchl  OKMCICHHSI M BOCCTAHOBJICHHA.  ODIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus 3nekTpoauTUdYecKo nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOUThL. CHIIbHBIC U clTa0ble 2JIeKTPOIUThL. CTENeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YClIOBHS MPOTEKAHMUs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKuHﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMUYECKUX peakuuid B J1abopaTOpUu U OBITY.

HepBaﬁ IoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolled  cpeabl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJIOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumum B
pelIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWICHHEe MapHUKOBOTO 3 dekTa,

pa3pymicHUC O30HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, a3ota, (pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAMILMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. llpumeneHue
METAJIJIOB M CIUIAaBOB (CTalb, YYryH, AIOPATIOMUHUHN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [IoHsITHE 0 KOppO3UK METANIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[TpuposnHble UCTOYHHKH YTJIEBOJIOPOAOB (Yyroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHA 00 OPraHMYECKHX BEIECTBAX KAaK O COCIUHEHMSX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEILIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIN B )KU3HU YCIIOBEKA




PacuéTrr:

7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMHUYECKUM YpaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-i kiacc: 6a30BbIN YpOBEHb: YUeOHUK; 5-€ U3/aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKuioHepHOE 00IIECTBO
«M3narensctBo «IIpocBemenue»

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeIHeHI/IG»

METO/IUYECKHUE MATEPHUAJIbI JIJIS1 YUYUTEJISL

» Xumusi: 8- kiacc: 06a30BbIi ypOBEHB: YUECOHUK; 5-€ U3gaHue, nepepadoTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3parensctBO «IIpocBenieHne»

» Xumusi: 9-if kiacc: 0a30BbIi ypOBEHb: YUEOHHK; 5-€ U3AaHue, epepaboTaHHOe
[Ma6puensa O.C., Octpoymos U.T'., CnaakoB C.A. AKimOHEpHOE 0OIIECTBO

«M3parensctBO «IIpocBenieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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