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Pabouas nporpamma
1o XuMunu. ba3oBelil ypoBeHb
i yganuxces 8-9 xkiaccos

CocraBieHa Ha ocHOBe (eiepaibHOIl padoueil MporpaMMspl 10 y4eOHOMY MpEeIMETy XUMMS,
yTBepxkAEHHON npruka3zoM Munnpocseuienust Poccuu ot «18» 05. 2023 r. Ne 370.

Cpoxk peiicTBUsSI MPOrpaMMbl — /10 BHECEHHSI M3MEHEHHNH B (pegepaibHyI0 padouyro
NporpamMmy 1o npeaMeTy WJId 10 NPUHATUS HOBOI (peaepabHOI padoyeil MporpaMmbl
10 npeaMery.

ITpu orcyTcTBUM U3MeHeHUH B (penepanbHOii paboyeil mporpaMme nporpamMma aeucTByer 0e3
€XKETr0JHOr0 NePeCMOTpa, MOBTOPHOTO PACCMOTPEHUS, COTJIACOBAHUS U YTBEPKICHHUS.
IToBTOpHOE pPacCCMOTpPEHHUE, COTIIACOBAHUE U YTBEPKICHUE TPOBOAATCS TOIBKO IIPU BHECEHUU
U3MEHEHUH B deaepanbHylo padouyro mporpaMMy 1Mo npeaMeTy WM MPU NPUHATHH HOBOM
benepanpHON paboueil MpOrpaMMBbl.

Cankr-IlerepOypr
2026



HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON padoueii mMporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TIPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHS» B
oOpazoBaTeabHbIX opranu3amnusax Poccuiickoit degeparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, oOIleH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIBLHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB WX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEIBCKUX YMEHHUM, HEOOXOJMMBIX KakK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
HNOHATUI O XUMUYECKOM DIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buomorus. 57
KJIaCCh» U «Du3uka. 7 Kiace».

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU M3YYCHHUH BEIIECTB M XMMHUYECKUX PEaKIUil, B
dbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U MX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycloBHil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOIIMMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTeIbHOCTH;

— ¢opMmHupoBaHHEe Yy OOYy4YaOMIMXCS T'yMAaHUCTHYECKUX  OTHOIICHHM,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPABICHHOCTH JadbHEHIIIETO
oOy4eHus.

OO011ee 9nciio YacoB, OTBEACHHBIX TSI M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, coctaBisieT 136 gacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIGTIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena wm BemectBa. du3nueckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckas popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast oIl XMMHUYECKOTO 3JIEMEHTA B COCMHEHUU.

KonunuectBo BemectBa. Moabs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKAsl pEeaKlus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHUsA. Kiaccudukanums
XUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONHCAHUE
¢u3nyecKux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOJIO/IEHUE
¢usznyeckux (IUIaBI€HHWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONKCaHUE TNPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuid (pas3yiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
meau (I1) mpu HarpeBaHum, B3aMMOCHCTBHE kejie3a ¢ pacTBopoM coyit meau (11),
U3y4eHUE CIOCOOOB PA3EJICHUS] CMECEH: C MOMOIBIO MarHuTa, (puiIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEAECHUE OUYMCTKH MOBAPEHHON
CONMM, HaONIOAGHHE W  ONHMCAHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3nemMeHT U mpocToe
BemecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenne xucmopoma. CrocoObI



MOJIYYCHHUST KUCTIOpoja B JabopaTopud W TPOMBINUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTr0 3(pdheKTa, pa3pyiieHue 030HOBOTO CIIOSI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputelib. PacTBOpHI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHHe NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHUS W
IpeKpalieHus TopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, pPACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojopoaa ¢ okcuaom meau (1) (BozamoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIOIEHHE 00pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM A0Jen
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueM U
KaJIbllueM) (BO3MOXXHO UCIIOJIb30BaHUE BHUJEOMATEpUaliOB), HCCIIEAOBaHUE



00pa3I0B HEOPTraHMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHHUS
OKpaCKHU MHIMKATOPOB B PACTBOPAX KUCIIOT U LIENO0YEH, U3YUEHNE B3aUMOJEHCTBUSA
okcuna meau (1) ¢ pactBopom cepHOM KUCIOTBI, KAUCIOT ¢ METAIAMU, PEaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 33]a4 10 TEME
«Baxuelmue K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. WU. MenaeneeBa. CtpoeHne aroMoB. XHUMHYECKasl CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIAax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpHBIE OKCUIBI
Y TUJIPOKCHUIBL.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
@U3NYECKAN CMBICII ITOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoanyeckoil CUCTEMbI XUMHUECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMcIIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAECHHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KakK OOIIMX eCTECTBEHHO-HAYYHBIX



NOHATUM, TAK W MOHATHUH, SIBISIOIINUXCS CUCTEMHBIMU JJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaZOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUH 3apsi, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOIOB, KNS, KA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKECHUEM DJJeMEHTOB B llepuonndeckon cucreMe u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBSI3U. THUIBI KPUCTALUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumudyeckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMd C  HWCIOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanuy. CHUIbHBIE U CIIA0BIE SJIEKTPOIATHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha NOHBI. [IoHsATHE O THApONIM3E COMNEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICICTBUS  pa3iMyYHbIX (PAKTOPOB, HCCIECIOBAHHE DIIEKTPOIPOBOTHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 MX coeiMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HAa PUMeEpE XJI0pa (B3auMOIECHCTBIE
C MeTaJUlaMM, HeMeTajlaMu, Iueiaoyamu). XiopoBojaopoa. CoisHas KUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KayeCTBEHHas peaklus Ha Cyiab(haT-HuoH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTETNEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, Gu3nuecKkue U XUMHUYECKUE CBOWCTBA, IMOJIYUYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAe, PHU3HUECKHEe U XUMHUECKHUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue NpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3¢ dekt. YronpHas
KUCIOTa W e€ coid, UX (pu3MUeckrne W XUMHUYECKHE CBOWCTBA, MOJy4YCHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO3A1CTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
pomM B OKM3HM 4eNoBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHenue. CoequHeHus: KpeMHUs B ipupoje. O0miue npeactaBieHus 00 oKkcuae
kpemaus (IV) u xpemaueBoi kucinoTe. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



WX TPOTEKAHWS, OMBIThI, OTpaKAOIKME (PU3NYECKHE W XWMHUYECKHE CBOWCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca OOYTIIMBaHUS caxapa Moj1 IeUCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
dbochar-noH W W3ydYeHHWE TPU3HAKOB WX TNPOTEKAHWS, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOTa3a, MOJYUYCHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 3aa4 MO TeMe «BaKHEWIne HEeMETaulbl U UX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MeHnneneeBa u cTpoeHuss aToMoB. CTpO€HHE METALUIOB. MeTamnyeckas CBsA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTalb, YyT'yH, JIOPaTIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckre U XUMMHUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kaius). OKcumabl u
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJ€HUE B Ipupojie. Pu3nuecKue 1 XMMUYECKUE CBOIICTBA MarHus 1



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupone. PU3nuecKue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U coin kene3a (1) u xemnesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MATHHUS, KaJIBIUS, AIFOMUHUS, IIMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIeJ0BaHUE aM()OTEPHBIX CBOMCTB TMIPOKCH/Ia AITFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI K KX COECIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHMUYECKUX peakiuii B ObITy. [lepBas momolb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAJUINIECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOIO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE MpaBUJIaMd U HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUsl, CAMOPA3BUTHS U COLIMATIU3AIINKI 00yUYaIOIIUXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMA W
pacCIIMpPEHUE OMBITA AESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, NOHWMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COUMAIBHBIX HOPMAax M TMPABMIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO3/IJaHUU YUYEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIITU
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJCHUE
Y TNOCTYIKM CBOMX TOBApUIIEH C ITO3ULHAHW HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABJISIOLIME
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJIyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENbHON, WH()DOPMAITMOHHOM W YUTATEIhCKOW KYyJIbTYpHl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €CaMOOOpa30BaHHMIO, TPOEKTHOW U  HCCIEI0BATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 *WU3HH, OCO3HAHWUE TOCIEJICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Ipodeccuil U TpyJa pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€TIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, IOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOW  KyJNbTYphbl, OCO3HAaHUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B Kaue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U ()OPM IPEACTaBICHUS, MOJYyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO WCIIOJIb30BAHUS PA3JIUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4eOHOU U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 3a]1aBaTh BOIPOCHI (B XOJ€ Auaiora v (WIn) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPoOJeM Ha OCHOBE yuéra OOLIMX HHTEPECOB M COIJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeucTBUM, crnenuduyYecKkue I TpeAMETHOW obmactu  «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSITUNA: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKius, KiIacCUPUKALUS pEaKiuil: peakiuu
COCMHEHUSA, PEAKLIHMH PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEAKINU
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakinmy,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WMOH, KATHMOH, AaHWOH, pAacTBOpP, MaccoBas [OJs BENIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHHUS (HOpMYJT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

® OIpeeisaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMUYECKON CBsI3M (KOBAJIGHTHAass W WOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbicn llepuomnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

® ONHUCHIBATH M XapakTepuszoBaTh TadaumuHyto (opmy Ilepuognueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUCHMS, KOTOPhIE HMEIOTCA B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YnuCiIo 3JIEKTPOHOB U
pacnpezieNieHue UX MO0 AIEKTPOHHBIM CI0SIM);

® KJIacCCHU(PHUIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE PEaKIuH (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® TIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpaIllCHUNd B
Pa3INYHBIX YCIOBUSX;

® BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XAMHUYECKON pEeaKIuy;

® TPUMEHATH OCHOBHBIC OTIEPAIIUU MBICITUTEIHHON ACSITENFHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEeMaTH3aluIo, KiIacCUu(PUKaIHIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — IS M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIHUPOBAHUE, SKCIICPHUMEHT
(peasibHBINA U MBICIICHHBIN );

® CJIe/I0BaTh MPABWIIAM MOJIB30BAHMS XUMUYECKOM TOCY10M 1 1a00paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PAclO3HABAHUIO PACTBOPOB IEJOYeH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK
U ApyTHE).

K xoniy oOyuenus B 9 kiacce nmpeaMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHSITHH: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTUOH, aHHWOH, MPOCTOE BEILIECTBO,
CII0)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHBb
OKHCIICHUS, XUMHUECKas PeaKIsi, XUMUYIEeCKasi CBS3b, TETUIOBOU dPdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTauu3aTop, XHWMHYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHas, VOHHaA,
MeTajuInyecKas ), KpucTaInyeckas peeéTka, Koppo3usi METaJIoB, CIJIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IIOHATHH U
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB M UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJCHHS (HOpMys
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBSI3W (KOBaJCHTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAWHEHUM, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbichn Ilepmogmueckoro 3akona [[. WM. MeHnneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUCHIBATH U XapaKTePU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «rmoOouyHas
noarpynmna (b-rpynma)», maneie u OOdbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIE UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCTOBBIMHU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oO0Ilee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOWCTB JJIEMEHTOB M HMX COCAMHEHUHN B Ipeaenax MaJIbIX MEPUOAOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, MO0 M3MEHEHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUIECKUE XHUMHYECKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BELIECTB, IOJATBEPKAAS OIKMCAHUE
MpUMEPaAMU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPAaBHEHUS DJICKTPOJUTUYECKOM JHUCCOLMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIMA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKHX IPEBpaIleHUd B Pa3IuYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »JJeMeHTa 1o (opMyse COCIUHCHHS,
MacCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKOU peaKInu;

co0Jro1aTh IpaBUJia MOJIH30BAHUS XMMUYECKOM IMOCYA0M U 1a00paTOPHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBuiIa OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJMUTH PEAKIIUU, TTOATBEPKTAIOIINE KaueCTBEHHBIN COCTaB Pa3IMIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICTCHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBanue pa3aesioB u

KoauuecTBO 4acoB

KonTposabHbie

IpakTnyeckue

DJIeKTpPOHHbIe (LM (POBbIe)

n/n TeM NPOrpaMMbI o0pa3oBaTeJIbHBIE PecypPChl
porp Beero padoThI padoThI P PecyP
Pa3nea 1. [lepBoHayaibHble XHMHYECKHE MOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnnoreka IIOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

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

Utoro no pazneny 20

Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubmuoreka [JOK

’ 00 okcugax https://m.edsoo.ru/7f41837c
29 Bogopoa. Ionsitue o 8 1 bubnmnorexka HOK

' KHCIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nuoreka [IOK

' OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJ1acChl 11 1 1 bubnmnorexka HOK

' HEOPTraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c

Hroro mo pasneny 30

Paspnen 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[

3.1

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX dieMeHToB /I, M.

MenpeneeBa. CTpoeHue aroma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

Xumudeckas CBI3b.

bu6nunoreka LIOK

3.2 OxucmrensHo- 8 https://m.eds00.ru/7f41837¢

BOCCTAHOBUTCIILHBIC pCaKHI/II/I

bu6nuoreka [IOK

Hroro no paspeny 15 https://m.edsoo.ru/7f41837c
P 3 bubnuoreka LIOK

C3CPBHOC BPEMi https://m.eds00.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ Y —— Beero KOﬁHTpOJILHLIe Hpgucnmecxne 06pA30BATEIBHBIE
padoThI padoThI pecypesi
Pa3nea 1. BemecTBo M XMH4YecKHe peakiun
11 [ToBTOpEeHUE U yruyOneHne 3HAHUIA 5 1 bubnmnoreka HOK
’ OCHOBHBIX pa3/IeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
21 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 3neﬁeHT01§ VIA?rpyrmH. Cepan eé 6 bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTepUCTUKa XUMHUECKUX
bubmmoreka IIOK
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO0mias XxapakTepUCTUKa XUMHUECKUX
2.4 3neﬁeHTo§ |VA?I‘pyl'I1'ILI. VYraepon u 8 1 2 bubmorexa IIOK
. https://m.edsoo.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro no paszneny 25
Pa3pnen 3. MeTauiibl U MX COeIMHEHUS
3.1 OO6mmue cBO¥CTBa METAIIIOB 4 Bubmorexa LTOK

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



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

bub6nmoreka [IOK

3.2 Baxneime MetTamisl 1 UX COSIUHEHUS 16 https://m.edso0.ru/7f41a636
Uroro mo pazneny 20
Pasnen 4. Xumus u okpyxamonias cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 ]ﬁH@?HOTeKa LHOK
ttps://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE Bpems 3 Bubmzorexa HOK

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

8 KUIIACC
KoaunyecTBO yacon DJIeKTPOHHbBIE
[1]
Jr:{;-n Tewa ypoxa Bcero Konrpoanpie  Ipaxruieckue fI[:yT'i‘eHI/IH gg[()l;l:())]:;feﬂbﬂble
padoThbI padoThbI pecype

1 [Ipenmer xumuu. Ponb xumuu B 1 bu6nuoreka [IOK
>KM3HM YeoBeKa. Tea u BeliecTa https://m.edsoo.ru/ff0d210c

5 [lonsTre o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «[IpaBuna

3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubnnorexa [{OK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «Il’)a3z(eJ1eHI/Ie cﬁeceﬁ (Ha mpumepe 1 EH@?HOTeKa HOK
OUHCTKH TOBAPEHHOM COIMI) ttps://m.edsoo.ru/ff0d28c8

6 | Avowsim moneryms 1 Ptpaimedson tiodzes

7 XUMUYECKHUE AIIEMEHThI. 3HAK1 1 bu6mmoteka IIOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u CIIOKHBIE BEIIECTBA 1 bubmorexa IIOK

https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 BH6J?HOTeKa LOK
https://m.edsoo.ru/ff0d2d50

3aK0H IOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckas popmyna. BaJ'IeHTIII{IOCTL 1 bubmmorexa LOK

AaTOMOB XUMHYECKUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2a6c
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11 OtHocuUTeNIbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunorexa LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [{OK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B
| Do s, e B 10K
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
K
18 gaifc;g) 1(4;?: HI/?H);I:III\/I{:/II qe;;?;;ceHnﬂ bubmmorexa LHOK
peaKl ¢ P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JI — Y4E€HBIii-
19 9H I/IKH(?I'II/IGOI:I(()Z?FOBO6O6yq Zl:;g u bubmmorexa LHOK
1 ACT o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aI1s 3HAHUM
20 KonTponbnas padora Nel no teme bubmmnoreka HOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3zagyx — cmecsh raszos. Cocra
21 BO3 nya KI/IZIJ'IO I)or —B 3JIeMeTH: u bubmorexa [IOK
Ayxa. poZ https://m.edsoo.ru/ff0d448e
npocroe Bemectso. O30H
2 | S e ot B 10K
POJA tpeatl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTre 06 okcumgax
CriocoObI TOTydeHUsT KHCIIOPOa B Bu6morexa LIOK
23 71a00paTOPUU U POMBIIUIEHHOCTH.

[Ipumenenue kucmopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d3a16
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TennoBoi 3 PexT XuMUIEeCKOM
peaKIuu, MOHSATHE O

bu6nuoreka [IOK

24 TEPMOXUMHUYECKOM YPaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIMIX
To o (HedTB, yro €TaH).
25 3arlgzil/;ieé;leq}if)iﬂyy;aﬂi;ofogbﬂro Bubmorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLCHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «TII)OJI;I:I;::HHe fIEOGH;aHHC o buGnuorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €T0 CBOMCTBY»
27 Bonopox — anemeHT u npocroe bu6nmorexa LIOK
BeliecTBO. HaxoxkaeHnue B nmpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubnuoreka [{OK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX Bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI MosTydeHus BOAOPOa B bubnmnorexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOJa bubmiorexa LJOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
32 MossipHblii 00BEM ra30B. 3aKOH bubmmnoreka HOK
ABorazpo https://m.edsoo.ru/ff0d542e
B N
o | Do oo e BuSorea 101
H MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
B N
| o oton o BuSorea 101
P  pearl . https://m.edsoo.ru/ff0d5708
3aKOHAa O0OBEMHBIX OTHOIIICHUN Ta30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK

BOJIBI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Tousarue 00

bubnunoreka LIOK

36 WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 Hacruimmennrle 1 HeHaCHIIIEHHBIE bubnunoreka LIOK
pactBopbl. MaccoBas 70Jis1 BELecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnmnoreka HOK
onpeacéHHON MacCOBOM 10Jei https://m.edsoo.ru/ffOd5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKaus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOWCTBA
41 Kchy(;{THHx OCHOBHBIX U Bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
amM(OTEepPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIaccu(UKaIIHs, bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHU4YeCKue CBOWCTBA bubmuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kimaccudukanus, bubmmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubmmnoreka HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Co cpe €): HOMEHKJIaTypa,
46 cn(J)IcIi)éLII) HI:)?IH )elfmiv[ Xiﬁnzzgxne bubmaorexa LIOK
o yi ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuotexa [JOK

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c
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I'enernueckas cBA3b MCXKIY

bubnunoreka LIOK

48 {J1acCamit HEOpratHeckx https://m.edso0.ru/00ad9a50
COCAMHCHHI
49 O06001IeHNEe U CHCTEMATH3ALIHS bubnunoreka LIOK
3HaHUH https://m.edsoo.ru/00ad9ch2
KontposbHas padora Ne3 o teme
50 "OCHEBHLIe KJ'II;CCLI HEOPTaHUYSCKUX Bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
IlepBble MONMBITKN KJIACCH(HUKALIMHI
51 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB ?[OH;[II/IG 0 Bubmorexa LOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bubnnorexa [JOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoabl, rpyNIIIbl, TOATPYIIIIEI Bubmorexa LOK
PHOJBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenune atoMoB. CocTaB aTOMHBIX bubmmnoreka HOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CTtpoeHue IEKTPOHHBIX 000JI0YeK
b P N bubnuoreka [{OK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit i
https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. Menaeneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubmmnoreka HOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeHaeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKH U MIPAKTUKU. [l bubmuorexa [IOK
N. MenaeneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
IpaX<TaHuH
PesepBubIit ypok. O600mIIeHHE T
P P 111 bubnuotexa [JOK
58 cUcTeMaTu3alvs 3HaHHH /

Bcepoccutiickas mpoBepouHas pabota

https://m.edsoo.ru/00adb33c
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KontponbHas padota Ne4 o teme

59 «CtpoeHue aroma. XuMudeckas 1 bubnuoreka [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas paboTa

60 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmnoreka HOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuorexa [IOK

61 Honnas XMMHECKas CBA3k 1 https://m.edSO(I)l.rUIOOadac34

62 KoBasienTHas monsipHasi XuMU4ecKas 1 bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8

63 KoBasientHas nenomnsipHas 1 bubmmoreka [JOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8

bubmmoreka [JOK

64 Creneuy okuceHus 1 https://m.edsoé_.[ru/OOadanS

65 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076

66 OxkucnuTenu u BOCCTAHOBUTENH 1 Eg&?ﬁgﬁ;ﬁ)gﬁ%% db076
PesepBHelIit ypok. O60011IeHNE 1

67 CHCTEMAaTH3allMs 3HAHHUH 110 TeME 1 bubnunorexa LIOK
«CtpoeHue aroma. XuMu4ecKkas https://m.edsoo.ru/00ad9ch2
CBSI3bY»

68 PesepBHblil ypok. O6006111eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bceero KO; TPOJTBHBIC HpﬁaKanecRue u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThbI pecypesi
Ilepnonrueckuit 3aK0H.

1 [Tepuonnueckas cucrema 1 bubnunorexa LIOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 Bubmiorexa LIOK

.. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnunoreka LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOM CBSI3W U THUIIBI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpenue u yrioyoneHue 1 1
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 Kimacca»

5 Knaccugukanus XxumMmuaeckux 1 bubmmnoreka HOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMHYECKON

7 €aKIUU HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 Bubmnorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
TlousTie 0 XUMHYECKOM
paBHOBecuH. DAKTOPHI, BIUAIONINE

8 Ha CKOPOCTh XUMHUYECKOW PEeaKIInu 1 bubmaorexa LIOK

Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHsI

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



https://m.edsoo.ru/00adb59e
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OKHUCIIUTENBHO-

bubnunoreka LIOK

d BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teo SIEKTPO eCcKoli
10 I/Icf:)cl)/I HI/I; HI:pCJ;IPJIIZI;I;Ie u fna6ble Bubmiorexa LIOK
AUCCOoLHalIH. https://m.edso0.ru/00adcd68
ANEKTPOJIUTHI
11 Honuble ypaBHEHUS peaKIil Bubmiorexa LIOK
yp peakil https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubnnoreka [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLAIIAN
X €CKHe CBOMCTBA COJIEU
13 (:BI;I:I\T/IZI ;II eKI;I:Ta;JIeI/IHI:; 00 e Bubmiorexa LIOK
pedl N https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUICCKON TUCCOITUAITTU
14 Ilonstue o ruapoanse cojei Bubmiorexa LIOK
p https://m.edsoo.ru/00add9d4
15 O06o00611eHre U cucTeMaTH3alus bubnmoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
IIpa eckas padbora Ne 1.
16 «II’)eLI;ITeI;I{IIer :I:I(:ni I/Il\:eHTaJIBHBIX bubmoreia HOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padora Ne2 no teme
17 «QJIEKTpOIUTHYECKAs bubmuoreka [IOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
OO01as xapakTepuCTUKA TaJIOTEHOB.
18 XI/II:/[II/IieXCKI:/I; ZBI())ECE;IZ HIE;. ;1] II;MP; i Bubmorexa HOK
p P https://m.edsoo.ru/00addfe2
XJjopa
Xmoposogopoxa. ConsHa CIIoTa,
19 /IOPOBOZIOPOL. T OJIAAA KHCIIOT bubmuoreka [{OK
XUMHUYECKHE CBOICTBA, MOIyUeHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTrueckas padota Ne 2 o Teme

bubnunoreka LIOK

2 I1 5
0 (IOIIYHICHITE COJATOM KHCIOTHL, https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruncienus no ypaBHEHUSIM
21 XHUMHYECKHUX eal}clpnﬁ €CIIH OJINH bubmiorexa LIOK
PeaKiui, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE
29 OO6m1ast XxapakTepucTHKa SJIEMEHTOB bubnunoreka LIOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
Haxoxnenue cepol u eé bubnunoreka LIOK
23 . .
COEAMHEHHI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
CepoBoopo, CTpOEHHE,
24 (bngnqefmgeﬂn xnllzmqecxne bubmiorexa LIOK
N https://m.edsoo0.ru/00ade802
CBOMCTBa
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 (I)I/ISI/IEIICCKI/IE " XI/II\I/I)I/I‘{eCKI/Ie bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
MOJTyYEHUSI CEPHOU KUCIIOTHI. bu6nmorexa LIOK
26 .
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCTUHEHUSIMU CEPBI
27 Beruucnenue maccoBoil 1oim bu6mmoteka IIOK
BBIX0/1a TPOIYKTA PEAKIIUH https://m.edsoo.ru/00adec8a
OO6mr1ast XxapakTepruCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,
pym bubmuoreka [IOK
28 pacmipocTpaHeHue B IIPUPOJIE,

(bu3nUecKre U XUMUYECKHEe
CBOWCTBA

https://m.edsoo.ru/00adeeab
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AMMuak, ero ¢puznyeckue u

bubnunoreka LIOK

29 XMMHUYECKHUE CBOICTBA, [TOJIy4EHHE https://m.eds00.ru/00adf004
Y IPUMEHEHHUE
I1 e O6ota Ne 3 eMe
30 lonysernic avmara, moyscic bumorexa LIOK
YHe - M3V https://m.edsoo0.ru/00adf180
€ro CBOIMCTBY
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnunoreka LIOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
p | s e B 10K
yAoop ' . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIMHCHMSIMU a30Ta
®dochop. Okc ocopa (V
33 (1)00(;[1))0 pHa;IKKII:fJI((i))Ta q)(blzll)an(qelllc/lne u buGnuorexa LIOK
p L https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GocdaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [IOK
ynobpenuii. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTaMu
VYraepon, pacrpocTpaHeHIE
35 | FE I()) ); gmgllt)lecgl)deHHHH ’ bubmorexa LOK
PHPOIE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKMCTBA
Oxcunsl yriaeponaa, ux Gu3nIecKue
1 XMMHUYECKHUE CBOWCTBA.
36 DKOJIOrHYeCKHUE TPOOIEMBI Bubmorexa LTOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronpHas KUCI0Ta U €€ COTH bubmorexa LJOK
https://m.edso00.ru/00ae006¢c
38 [IpakTuyeckas padora Ne 4 o Teme bu6muoreka [JOK

"[losrydeHue yrieKucsioro rasa.

https://m.edsoo.ru/00ae027e
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KavecTBeHHast peakius Ha
KapOoHaT-MOH"

[TepBoHayabHBIE TOHATHUS 00

bubnunorexa LIOK

39 e erie
OPTAHITHCCIIX BELIECTBAX KAk 0 https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoJia

40 Kpemuwuii u ero coequHeHus BH6J_IHOTeKa LHOK

https://m.edsoo.ru/00ae080a
[TpakTnueckas padota Ne 5.

a1 Pemenue skcnepuMeHTaIbHBIX bubnnoreka [JOK
3a1ad4 1o reme «Baxneiine https://m.edso0.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUS
KonTponbnas padora Ne3 no teme

42 «BaHeime HeMeTallIbl U UX EH6J_IHOTeKa LIOK

https://m.eds00.ru/00ae0e18
COCJIUHECHHU S
OOm1ast xapaKTEepUCTHKA
XUMHUYECKUX DJIEMEHTOB —

43 MeTaJuioB. MeTajuinaeckas CBs3b 1 bubmuoreka [{OK
MeTaJUIM4eCcKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJJIOB
XHUMHUYECKUE CBOWCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psijt BH6J?HOTeKa HOK

. https://m.edso0.ru/00ae1156
HaMpPsDKEHUH METaJIOB
OO6mme crmocoOb! MOTyYeHUs
MetasuioB. CrutaBel. Beruucnenus
45 10 YPAaBHEHHSIM XUMHYECKUX BH6J?HOTeKa HOK

. https://m.eds0o.ru/00ae1156
peakiuii, ecii OJAMH U3 PeareHTOB
COJICPKUT TIPUMECH

46 [TonsTHE O KOPPO3UH METAIIIOB BH6J?HOTeKa HOK

https://m.edso0.ru/00ae1278

47 [[lenouHbBIE METAIIITBI Bubmorexa LTOK

https://m.edsoo.ru/00ae14b2
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48 OKcHUIbI ¥ TUAPOKCUBI HATPUS U bubnunoreka LIOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IenoyHO3eMeNbHBIC METATIIIBI — bubmuorexa [IOK
KaJIbILIMA 1 MarHui https://m.edsoo.ru/00ael15e8
50 BakHeiiime coeIMHEHUS KaJIbIIHS Bubmorexa IOK
https://m.edso0.ru/00ae15e8
51 0606H5€HH6 U CHCTEMAaTU3aLIHS
3HAHUH
59 JKécTkocTh BOMBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
IIpakTueckas padora Ne 6 o Teme
53 "}IlzéCTKOCTB BOIL)[LI M METOJEI €€ Bubmorexa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnunoreka LIOK
54 AmoMuHui https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
THAPOKCH]IA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THIPOKCUIBI U COJIU bubmuoreka [IOK
xenesa (1) u sxemesa (111) https://m.edso0.ru/00ae35e6
58 O606HvleHHe M CHCTEMaTH3aIus
3HAHUH
ITpakTuueckas pabora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubmuoreka [JOK
3ajJa4 no teMe «BaxkHeume https://m.edsoo.ru/00ae3de8
METAJIBI U UX COETHUHEHHUS
Brruncnenus no ypaBHEHUSIM
60 XUMUYECKUX PEAKIUi, €CIIH OJUH bubnmnoreka LIOK

W3 PEareHTOoB JIaH B U30BITKE WU
COCPKUT MpuMecH. Beruncnenus

https://m.edso0.ru/00ae1750
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MacCOBOM JIOJIM BBIX0JIa TIPOIyKTa
peakiuu

O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HAHUU
KontponbHas padota Ne4 o reme
62 «Baxuenme MeTauibl 1 UX 1
COETUHEHUS»
63 BemectBa u marepuassl B 1 bubmmoreka [JOK
MMOBCEJHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HeHUe 1 Bu6moteka [JOK
OKpY’Karolllel cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumun B perienun 1 bubnnorexa [JOK
AKOJIOTHYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHNE U 1 Bbu6moteka [JOK
CUCTEMaTU3alusl 3HAHUU https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O6o01eHue u 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 bu6moteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: ((HepBOHaan'IBHHe XUMHNYCCKHEC ITIOHATHA»

11

1.2

13

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHH: aToOM,
MOJIEKYJ1a, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJHUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0Js XMUMHYECKOro
9JIEMEHTa B COCAMHEHUH, MOJIIPHBIN 00BEM, XUMHUYECKasl PEaKIHsl,
KinaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pa3oKeHUs, pPeakuud 3aMElIeHHs, peaknuuu OoOMeHa, 9K30- U
SH/IOTEPMHUECKUE PEAKIMH, TEIUIOBOM 3 EeKT peakiuu, pacTBop,

MaccoBasl J10Jid BelecTBa (MPOLIEHTHAs: KOHIIEHTPAI|sl) B pacTBOpE

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX MOHATHH U
MIPUMEHSTH ATH NOHATHS MPY ONMMCAHUM BELIECTB U UX MpPEBpallleHUui
HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTABJIEHUS (OpPMYI

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKI.[PIfI

14

PAaCKpbIBATH CMBICII  3dKOHOB COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

OINpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B  OMHapHBIX
COEIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIIOBOMY 3 deKTy)




1.7

1.8

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MacChl
BELIECTB
BBIUUCIIATH MAaCCOBYIO JIOJIF0O XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie

COCOAUHECHUA,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOIIOACHHE,
W3MEPEHHE,  MOJICIUPOBAHUE, OKCHEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

Ilo Teme: «BaxxHelmmue MMPEACTABUTECIIN HCOPraHUYCCKHUX BECUICCTB)»

2.1

PACKpPBIBATL CMBIC]I OCHOBHBIX XHUMHWYCCKUX TOHSTHH: OKCHA,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

2.3

2.4

OIpeNeNIATh MPUHAJIE)KHOCTh BEUIECTB K ONpPENeNEHHOMY KIIAcCy
coeanHeHui 1o Gpopmynam

KJIacCU(UIMPOBATh HEOPTaHUYECKUE BEIIECTBA

XapaKkTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XMMHUYECKUX

peakuuii

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIMICCTB B 3aBHCHMMOCTH OT HX
Ka4eCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MHNPOTCKAHHA XUMHWYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

2.7

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a6OPaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KUCIOPOJa), MPUTOTOBIECHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacroO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C HOMOIIBIO

WHIIMKATOPOB (JIakmyc, heHondTanenH, METUIOPAHXK U IPyTHe)
MPOBOJIUTH PACUYETHI TT0 YPABHEHHUIO XUMUYECKOHN peaKIuu

[Io teme: «llepmoanueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MengeneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBa3b. OKHCIUTEILHO-BOCCTAHOBHUTEILHBIE PEaKkmum»




3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: PO aToMa,
JNEKTPOHHBIA CIIOM aToMa, aroMHas OpOuTaNb, Paguyc aTroMma,
XUMHUYECKasd CBSA3b, MOJSIPHAs M HENOJSpHAas KOBAJECHTHAs CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WMOHHAA CBA3b, HOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepH30BaTh TabamuHyto Gopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: pazlinyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica Ilepuoamueckoro 3axkona JI.M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU A B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTH O603H&‘ICHI/I$I, KOTOpPbIC  HUMCIOTCA B Ta6JII/IIIe
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHUCJIO

AJEKTPOHOB U paclpeaeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

3.7

OIIPCACIIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBO M XMMUYECKask PEAKIUS

PaCKpbIBATG CMBICIT OCHOBHBIX XHUMHWYCCKUX TIOHSTHM: pacTBoOp,
QJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIHUTHUYCCKAA AUCCOLIHALIUA,
p€aKkuu MOHHOI'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKknuu,

OKHCIINTCIBPHOBOCCTAHOBHUTCIIBHBIC pcakuunu, OKHCIINTCIIb,




1.2

BOCCTAHOBUTEIIb, OKHCIECHUE U BOCCTAHOBJICHHWE, aJUIOTPOIINS,
aM(pOTEepHOCTh, XHMHYECKass CBs3b (KOBaJICHTHAs, HOHHAs,
MeTaJlJIn4ecKasi), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh

XMMHYECKON peaKIuu

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATHI 1

MIPHUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI HJIEKTPOJIMTUYECKOM AMCCOLMAIMU KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS PEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN
MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHUX peakuuit
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOMN peaKInu

ITo temam: «Hemeramibl U UX COEAMHEHUS» M «MeTaibl U HUX
COCJIMHECHU S

XapaKkTepu3oBaTh  (OMHCHIBaTH) oOmMe W crenuduyeckue
XUMHYECKHE CBOICTBA MPOCTHIX U CIOKHBIX BEIIECTB, TOATBEPKIAs
OMHMCaHUE TMPUMEPAMU MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUU

COOTBCTCTBYIOINUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSIX

CIeAOBaTh MpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKUUSIMU IO BBINOJIHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO U COOMPAHHIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABATh OIMBITHBIM MYTEM XIJIOPHU-,
Opomuza, wuoauMn, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHNUYCCKUX BCIUICCTB

Ilo Teme: «Xumus U OKpyXkaromiasi cpeaa»




3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuUMUueckux moHatwil: [TIJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB

MIPUMEHATh OCHOBHBIC ONEPALIMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CIICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4eHUsS
CBOIMCTB BEIECTB U XUMHUYECKHUX DPEAKIIUN; €CTECTBEHHOHAYYHbBIC
METOJIbI TIO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumun. Ponb Xxumuu B )XKU3HU 4ellOBeKa. XUMUSI B CUCTEME HayK.
Tena u BemiectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE

BCIICCTB

1.2

1.3

14

ITonsTHE 0 METOAAX MO3HAHUS B XUMHMHU. UUCTHIE BENIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTble U Cl10KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTENbHAas — aTOMHas — Macca.
OtHocuTenbHass MoOJEKyJIsApHas Macca. MaccoBas 4018 XHMHYECKOTO

JJICMCHTA B COCANHCHHUHN

1.5

KonnuectBo Bemectsa. Monb. MossipHast macca. B3auMocBs3b KOJIM4ECTBA,
Macchl UM YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

1.7

Pu3nyecKknue U XMMUYECKHE SBJICHUSA. XUMHUUYECKas PEAKIUs U €€ IPU3HAKU.
3aKOH  COXpaHEHMs  MacChl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3ioXkKeHus,

3aMelleHus, ooMeHa)

XWMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO € XHMMHYECKOM IOCYyIOH, C
npaBuiIaMu paboThl B 1abopaTopuu U NpuéMamMu oOpalieHus ¢ 1a00paTOpHbIM
o0opyIOBaHUEM, M3YYEHHE W ONHUCaHHE (PU3MUECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIECTB, HaOmioAeHHe (u3nueckux (IUIaBlieHUE BOCKA,
TasHUE JIb/1a, pAaCTUpPaHHE caxapa B CTYIKE, KUIIEHHE U KOHJIEHCAIHsI BOJbI) U
XUMHUYECKHX (TOpeHHe CBEeYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCJIOTOW) sIBIEHUH, HaOJI0JeHHWE M ONMCaHHE
NPU3HAKOB MPOTEKaHWA XHMHUYECKHUX peakluil (pasnokeHue caxapa,
B3aUMOJICIICTBHE CEPHOM KHUCJIOTHI C XJIOpUIOM Oapusi, pas3lioKeHHe

ruapokcuaa Meau(ll) mpu HarpeBanuu, B3aMMOJEIICTBHE JKele3a ¢ pacCTBOPOM




commu meau(ll), m3ydenne cnoco0oB paszieseHus: cMecei (C TOMOIIBI0 MarHuTa,
¢mIbTpOBaHMe, BHIMAPUBAHKUE, AUCTUILUIALMS, XpoMarorpadus), npoBereHue
OUYUCTKM TIOBAPEHHON COJIM, HaONIOJCHHE | OIHCAaHUE pPe3yJbTaToOB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeNIeld MOJIEKYII (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sieMeHT u mpocToe
BelecTBo. HaxoxaeHne Kuciopoaa B mpupoje, GU3NIECKue U XUMHUECKUE
cBoricTBa (peakiuu ropenus). Okcuapl. [Ipumenenne kuciopona. CrocoOb
IOJIyUYeHUsI KHCIopoJa B JabOpaTopuy M IpPOMBIIIIEHHOCTH. Kpyrosopor

Kuciopoja B mpupojie. O30H — auioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3h(PexT XUMUYECKOW peakIuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0s

2.3

2.4

2.5

Bonopos — anemeHT U npoctoe BeriectBo. HaxokieHue Bogoposa B IPHPOJIE,
du3nYecKre W XHMHUYECKHE CBOKMCTBA, NMPUMEHEHHE, CIOCOOBI IMOTYYCHHSI.

Kucnore! 1 conn
MomnsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBoputTenb. PacTBOpEIL
HacplienHble 1 HEHACBILLIEHHBIE PACTBOPbI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBasg noss1 BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NPUPOZAE M B KU3HU uerioBeka. Kpyrosopor
BO/ABl B IMpHUpoOAE. 3arps3HEHHE MPUPOAHBIX BoA. OXpaHa M OUYHCTKa

MMPUPOAHBIX BOI

2.6

2.7

2.8

Knaccudukanus neopranmdecknx coeanHeHuid. Oxcunbl. Knaccuduxarms
OKCHJIOB: cojieoOpa3yomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasytonie. HomeHnknatypa okcuaoB. @U3NUECKHE M XUMHYECKUE

CBoOMCcTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Krnaccuduxamuss OCHOBaHMN: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHOBaHUH. DU3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHu. [Torydenne ocHOBaHMI
Kucnotel. Knaccuduxamust kucnor. Homenknarypa kucinor. Oundeckue u
XUMHUYEeCKHe cBoMcTBa kucioT. Pag aktusHOocTH MeTtayuioB H.H. Bekerosa.

HonyquHe KHUCJIOT




2.9

2.10

2.11

Comu. Homenkiarypa cosieil. @uU3n4ecKue U XUMHUYECKHE CBOMCTBA COJICH.

ITonyuenue cose
I'enernueckas cBsA3b MEXKIY KjlacCaMM HEOPraHMYECKUX COEIMHEHUN

XVUMUYECKUH OKCIIEPUMEHT: KAueCTBEHHOE OIPENCICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJIydeHUe, coOupaHue, paclio3HaBaHUE U M3yueHUE
CBOWCTB KHCIIOPOJ1a, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHMSI U IIPEKpaIlleHus: TOpeHus (1okapa), 03HaKOMIIEHHUE C
o0pa3lamMu OKCHUZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOUpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpeHHE), B3auMOJICHCTBUE
BOJIOpO/A c OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEpHAIIOB), HAOOIeHUE O0pa3lOoB BELIECTB KOJUYECTBOM 1 MOJIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PA3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEeAENEHHOW MaccoBOU
JIOJIEM  pAacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HMCIOJb30BaHUE BHUICOMATEPUATIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TMOMOIIBI0 HMHIAMKATOPOB,
UCCIIEIOBaHUE OO0pPa3I[0OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, ulyuenue Bzaumopeiicteus okcuna meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT C METaJUIaMH, PEAaKIUi HEeUTpaIu3alum, MOJydeHHE
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTajia JpPyruM Hu3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HECOPTaHNUYCCKUX COE€TUHEHUI

3.1

[lepnonnueckuii 3akoH u [lepuoanueckas cucteMma XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBple MONBITKM KJIaCCU(PHUKAUU XUMHUECKUX 3JeMeHTOB. [lonstue o
IpyMNIax CXOAHBIX 3JEMEHTOB (ILEOYHbIE U ILETOYHO3EMENIbHbIE METalIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUBI U TUAPOKCHIBI

3.2

Ilepuonnueckuii 3akoH. llepuoanueckas cucremMa XUMHUUYECKUX DIIEMEHTOB
JAW. MengeneeBa. Koporkonepuoanas u UIMHHONEPUOAHAS (QOPMBI
Ilepronnueckoit cucremsl Xumudeckux diemeHToB JI[.M. MeHnneneesa.
Ilepuonsr n rpynnsl. U3NYECKHUI CMBICI HOPSAIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpymiibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenne atomoB. CocTaB aTOMHBIX sAnep. M3otonbl. DnekTponsl. CTpoeHue
DIIEKTPOHHBIX 000JOYEK aTroMOB TMepBbIX 20 XWMHUYECKUX DIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenzaeneeBa. XapakTepucTUKa XUMUUECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIIMYECKUX M HEMETa/NIMYeCKUX CBOICTB IO TpylmaM M I[epHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid U

rpak1aHuH

Xumuueckasi cBs3b. KoBajeHTHass (MoOJsipHAss W HEMOJSIpHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3j1eMeHTOB. MloHHas CBI3h

3.6

3.7

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YUYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA ITMHKAa C PaCcTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTEJIbHBIX pEaKLuil (TOpeHue, peakliuu pa3yioKeHUsl, COEIMHEHUS)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

11

1.2

BemectBo n xummnueckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX NEPHOJOB, KNS, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoandeckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CtpoeHue BelecTBa: BHUABl XUMHUYECKON CBSA3U. THIBI KPUCTATTMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOU
peméTKM W BUJAa XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHApOJHAs U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBbIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB




13

Krnaccudukarmst XumMudecknx peaknuii o pa3aIudHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo
MU3MEHEHHIO CTEICHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHUYECKOU p€akuuu

14

1.5

[TonsiTie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DaKTOpPBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOM pEaKkIuu U

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopus MEKTPOTUTUYECKON TUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKkoi cBsi3u. CrerneHs quccouranuu. CUIbHBIC U CIIa0bIe SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cioBus NMPOTEKaHUS PEakluii HIOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBOWCTBA KHUCIOT,
OCHOBaHUN W COJIE B CBETE MPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

Jucconuanuu. KauecTtBeHHBIE pCaKluu Ha HOHBI. ITonstue o TuapoJImn3eC coJieit

1.7

XuUMH4YecKni OKCIICPUMCHT: O3HAKOMJICHUC C MOJCIIKIMU KPUCTAJIMYCCKUX
pEemETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB U HeMeTalioB (rpaduta H
ajmasa), CJIOXHBIX BEIIECTB (XJIOpHJIa HATPUs); UCCIEAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEeaKiMu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
UCCIICIOBAaHUE  DJIEKTPOIMPOBOTHOCTH  pPAacTBOPOB  BEIMIECTB, Ipoliecca
JTUCCOLIMAIIMU  KHUCJIOT, WIeloyed U coieil (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUIFOCTPUPYIONUX IPHU3HAKU
MPOTEKaHUs peakiuii HOHHOTO 0OMeHa (00pa3oBaHMe OcajKa, BhIIEICHHE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HMPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX peakluil (TOpeHHe, PEaKkiiuu Pa3ioKeHUs, COeTUHEHN);
paciio3dHaBaHWE€ HCOPraHMYCCKUX BCIIECCTB C IMOMOIINBKO KAYCCTBCHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamne! u uX coeauHeHUs

2.1

O6H_[aﬂ XapaKTCPUCTHKA TaJIOI'CHOB. OcoOeHHOCTH CTpOCHUSA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIor€HOB. XMMHUYECKHE CBOWMCTBAa Ha MpPUMEpE XJIopa
(B3auMOJeHCTBHE C METaUIaMH, HEMETaJNIaMH, Iieo4aMu). XJIOPOBOJIOPOI.
ConsiHast KMCJOTa, XHMHUYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
[elictBue XJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesnoBeKa. BaxHenine

XJIOpUAbI U UX HAXOXKICHUC B IIPUPOJLC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3ndeckune CBOWCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpO/a M cephl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢du3nveckue M XUMHUYECKUEe CBOWCTBA. OKCHIBI CEphl KaK MPEACTABUTEIN
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HYECKUE U XUMUYECKHUE CBOHCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckre). XuMHUECKUE
peaKIyy, JeKalyue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOIy4YeHUs] CepHOU
kucnothl. [Ipumenenne. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peaklus Ha
cynear-uoH. HaxoxaeHnue cepbl u €€ COSTMHCHUN B MPUPOJIC. XUMUIECKOE
3arps3HEHUE OKPYKAIOMICH Cpellbl COCTUHEHUSIMHU Cephl (KUCIOTHBIC JOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeIOTBPAIECHHUS

OO6mas xapaxktepuctuka 3aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoze, pusndecKkue 1 XuMUIeckre cBoiictsa. KpyroBopor asora B mpupoze.
AMmMmHak, ero (Qu3Mueckue W XUMHYECKUE CBOMCTBa, MOJIydeHHE U
npuMmeHenne. Conu aMMOHMS, UX (QU3UYECKHE U XMMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHast peakiusi Ha HOHbI aMMOHHMSI. A30THast KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHYecKre cBoicTBa (001IMe KaK MpeCTaBUTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyiei
aMMOHHMSI B Ka4e€CTBE MUHEPAJIbHBIX yI0OpeHHil. XUMHUYECKOe 3arpsi3HEHHe
OKpY’Karollel cpesibl COeTUHEHUIMH a30Ta (KUCJIOTHBIE JOXK/IH, 3arpsA3HEHUe

BO3/yXa, IOYBbI U BOJOEMOB)

docdop, amnorponHsie MogudpuKauu gochopa, GpuznIeckue U XUMHIECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPATBHBIX YA0OpEeHU

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKkTepHbIe CTENEeHM OKHUCICHHMA. YTJIEpOid, aJIOTPOIHbIE

Moau(UKAIMU, PACTIPOCTPAHEHHE B TIPUPOJE, QU3HUUYECKHE W XUMUUYECKHE




2.6

cBoricTBa. Ancopomus. Kpyrosopot yriepona B mpupojae. Okcuibl yrieposa,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KUBBIC OPraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. DKOJIIOTHYEeCKUe MPoOIeMbl, CBSI3aHHbIE C OKCUIOM
yraepona(lV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
¢ dext. YronpHas kuciora U e€ coiM, UX (QU3NUYECKHMEe U XHUMHUYECKUE
CBOWCTBa, MOJIydeHUe u npuMeHeHnue. KauecTBennas peakuus Ha KapOoHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STWJICH, alleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kuciora). x cocraB u xumuueckoe crpoeHue. llonsarue o Ouosornuecku
Ba)XHBIX BEIECTBaX: XHUpax, Oelkax, yrjieBojax — U UX POJIM B KHU3HU
yesioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYeCKUX

COE€IMHEHUN

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHUE CBOKMCTBA, WOJY4YCHUE U
npumenenue. CoeHeHUsT KpeMHuUsl B npuponae. O0mue npeacraBieHust 00
okcune kpeMuusi(1V) u kpemuueBoi kucinore. CHIIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIUIMHE, TNPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepHualibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, skene300eToH. [IpoGiembl
0C30MMacHOTO MCIOJIB30BAaHUS CTPOHMTEIHHBIX MATEPUATIOB B ITOBCEIHEBHOMN

KHN3HHU

2.8

XUMHUUECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUI-
UOHBl U HaONIOJeHHE MNPU3HAKOB MX MPOTEKAHUsS; OMBITHI, OTpa’karollue
¢duznyecKkne U XUMUYECKHE CBOMCTBA FAJION€HOB U UX COEIMHEHUH (BO3ZMOXKHO
MCIOJIb30BaHUE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C O0Opas3liaMH XJOpPHAOB
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXXHO HCIMOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUs caxapa MoJl IeCTBUEM KOHLEHTPUPOBAHHOMN CEpPHOM KHCIIOTHI;
M3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBiIeHHON CEpHON KHUCIIOTHI, IPOBEACHNE
KayeCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TpU3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO HCIOJIb30BaHUE BHJICOMATepHANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YA0OpEHHUH; TTOTyIeHHE, COOMpaHUe, paclioO3HaBaHUE
Y U3YYEHHE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEAKLUl Ha MOH

amMMOoHMST U (ochaT-MOH M HU3ydyEHUE MPHU3HAKOB HX MPOTEKaHMUS,




B3aMMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO (BO3MOYKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); M3yY€HUE MOJENICd KPUCTAITMYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM M yCTPOICTBOM
MIPOTHBOTa3a; MoJydeHue, coOupaHue, pacro3HaBaHUE M M3YYCHHE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEJACHHE KAaYeCTBCHHBIX PEaKIMi Ha KapOOHAT- u
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHelme HeMeTaluIbl U UX COCAUHECHUA»

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0mast XapakTepuCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METANIOB HA OCHOBaHWUU
ux nosiokeHuss B llepuogmyeckoi cucremMe xummyeckux snemeHToB JI.U.
MenneneeBa u ctpoenust atroMoB. CTpoeHHe MeTajIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIMdyecKass pemeérka. OJIEKTPOXUMUYECKUH Pl

HaHpH)KeHI/Iﬁ MCTAlJIOB

3.2

3.3

duznyeckue U XMMHUYECKHe cBoiicTBa MeTasioB. OOIIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsle MeTalbl: MoyiokeHue B [leproguueckoil cuCTeMe XUMHYECKHX
sanemeHnToB JI.1. MenneneeBa; CTpOCHHE UX aTOMOB; HaXO0XIEHUE B MPUPOJIE.
duznyecKkue U XUMUIECKHe CBONCTBA (Ha mpuMepe HaTpus U Kanus). OKCHbl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHCHI/Ie IICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

3.4

[llenoyno3eMenpHBIE METAIBl MarHuii W KalbIUM: IIOJIOXKCHHE B
[lepnoanueckoit cucreme xumudeckux oanemeHtoB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi M Kaiublius. BakHelinne coeauHEHUs KalbIus (OKCHUI,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: nonoxenue B llepuonnyeckoil cucreMe XUMUYECKUX AIIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. OPuznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHBIE CBOWCTBAa OKCHAA U

TUAPOKCH]IA AITFOMUHUSA

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMuieckux 3nementos J1.1.

MCHHCHCCBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOIAC. du3znueckue M




3.7

4.1

XUMUYECKHE CBOMCTBa jkene3a. OKcuapl, TUApOKCHabl U conu xene3a(ll) u

xeneza(lll), ux cocras, cBoOlCTBaA U MOTyYeHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMH METAJJIOB U CILIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBHUSL OKCHJA KalbliUd U HATpus C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHMsl jKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKIINI Ha NOHBI
(Maraus, Kamelus, amomuaus, nubka, sxemesa(ll) u xenesa(lll), meau(ll);
HAOJI0/ICHUE U OTIMCAHKE TIPOIECCOB OKPAIIMBAHUS TUTAMEHA MOHAMHU HATPUS,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pEelIeHre SKCIIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «BakHeliue MeTabl

7 UX COCTUHCHUS)

XHUMHS ¥ OKpYXKarolas cpena

HoBsie maTepuansl 1 TexHoJOrMU. BemecTBa 1 Marepualibl B MOBCEIHEBHOMN
JKU3HU YesloBeKa. XUMHUSA U 3I0poBbhe. be3omacHoe ucnoab30BaHrEe BEIECTB U

XUMHUUYECKHUX peakuuil B ObITy. IlepBas momolip npu XUMHYECKUX OXKOrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOW  TIPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [TIK. Posb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrosib, MPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIITJIICHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcepHraJioB (CTGKJ’IO, CIIJIaBBbI

METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsSIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K IPEAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PT'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIJICHHI IIpUupoabl, IMOHUMAHUE 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYECCKOM HAayYKH KaK o0ractu COBpPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl U HpaKTH‘IeCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

2.1

O HAYYHBIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX MCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMCHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIUMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoedl Oynymeidl mpodeccnoHanbHOM
NESTSIIbHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIbHOTO MpeAMeTa MpH Tepexojie Ha YPOBEHb CPEIHETO

o01rero oopa3oBaHus

Bnanenue cucreMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

BaXKHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAasi U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCJIOTAa, OCHOBAHHUE, COJb (CPEHHSs), XUMHUYECKas
peaKMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMS, peaKluu
3aMellleHus], peakui oOMeHa, TermoBoM 3((deKT peakuuu, 3K30- U

SHAOTCPMUYCCKUC pCAKIHU, PACTBOP, MACCOBAA HOJIA XUMHUYCCKOI'O




JJIEMEHTa B  COCOUHEHMHM, MaccoBas JOJIA M IPOLICHTHAas
KOHILIEHTPALKs BEILECTBA B PACTBOPE, SIAPO aTOMA, JJIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKHCJICHHsI, XUMUYECKAs CBSA3b, IEKTPOOTPULATEIIbHOCTD, MOJISPHAs
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, MOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANEKTPONIUTUYECKAs JUCCOLMAIMSA, PEaKUUH HMOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHYECKOW peakuuu, karanmsarop, IIJK, kopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAOIIME 3aKOHBbl XMMHM: 3aKOH COXPAHEHHUS Macchl,
nepuonnueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPUA

ANEKTPOJIUTAYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

YMEHHE MpPaBWIbHO HCIOJNb30BaTh HW3YYCHHBIE BEIIECTBA W
MaTepuaibl (B TOM YHCII€ MUHEpajbHble YJOOpEHMs, METallbl U
CIUIaBbl, MPOAYKTHI MEpPepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, IPUPOHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M NOHUMAHUE 3HAUYECHHUS IKUPOB,
OEnKoB, YIJIEBOJOB  JJIi  OpraHM3Ma  4YellOBeKa;  yMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha
OpraHM3M YeJI0BEeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

YMCHUEC UHTCTPUPOBATE XMMHUYCCKHUEC 3HAHUA CO 3HAHUSAMHU APYTHUX

y4eOHBIX IPEMETOB

3.3

HaJIM4YME ONbITa paboThI C pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
[0 XUMHH (Hay4yHass U Hay4yHO-TIOMYJISIpHAas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
NpEeBpalICHUAX W  MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U CHUMBOJIMYECKOI'O

A3bIKa XUMHHU JUTSL COCTABICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX PpEaKIMil; OCHOBaAaMHU XHUMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHUS deMeHTa B [lepuonudeckoit
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB
5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAeNieHUEM BIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJUYECKONM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, 2JIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAAaX M TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue knaccuumpoBarh:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHSI XMMHYECKHUX JIEMEHTOB, 3apsij
' MOHa
8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep CPeJIbl B BOJIHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHU )
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,
9.1 KpeMHu#, a3otr, docdop, cepa, XJop, HATpUii, Kamui, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,
9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M THAPOKCHJIBI

MetaiioB |-l1A rpynmn, amomunus, meau (1), nunka, xenesa (I u

I11), oxcuast yrnepona (Il u 1V), kpemuus (1V), azota u pochopa (111




u V), cepol (IV u VI), ceprucras, cepHas, a30THCTas, a30THasl,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCITE (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B
114 [0 YpPaBHEHUSM XHMHYCCKUX PEAKIUH M HAXOJHUTh KOJIUYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMynupoBaTh HpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 O6e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MoCyA0oH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUiIaMu 0e30macHoTo oOpareHus c BEII[ECTBAMH,
UCIIONIb3YEMBIMU B TIOBCEIHEBHOM XKM3HU, TPABIIIAMU TTOBEACHHS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIUE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3yueHHe croco0O0B pa3feneHHs cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOMCTB

13.4

135

MIPUTOTOBJIEHUE PACTBOPOB C OIPEACIIEHHOW MAacCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAJUIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPAcTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeTajla JPYTMM M3 pacTBOpa COJH;
UccleIoBaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUSA M

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3${
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«Baxaeime MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  MPH3HAKH
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

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

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JIOKa3aTeabCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLIECCAMH, IPOUCXOAAIIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 IlepBOoHayaIbHBIE XUMUYECKUE TTOHATUS
1.1 YucTteie BemecTBa u cMecu. CrIocoOBI pasiesieHus: cMecei
12 ATOMBI M MOJEKYJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XHMHUYECKUX
' 271eMeHTOB. [IpocThIe U CI0XKHBIEC BENIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHUX 3JIEMEHTOB.
' CreneHp OKHUCIEHUS
3aKkOH NOCTOSHCTBA cocTaBa BemlecTB. OTHOcuTENbHAasi aTOMHas Macca.
14 OTtHocuTenbHas MOJEKyIIApHas Macca. MaccoBast 10151 XUMHYECKOT0 DJIEMEHTA
B COEJIMHEHUU
L5 KommgectBo BemectBa. Monb. MossipHas macca. MoysipHBIiA 00BEM Ta30B.
' B3aumocBs3p KOJIMYECTBA, MACChl U YKMCIIAa CTPYKTYPHBIX €AMHMIL BELIECTBA
16 Du3nyecKkue U XMMUYECKUE SIBICHUA. XUMHUUYECKasl peaklus U €€ IMPU3HAKU.
' 3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS
5 Ilepuognueckuii 3akoH U Ilepuonuyeckas cucTeMa XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB
[lepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XHMHYECKHX AJIEMEHTOB
2.1 .M. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKU CMBICI MOPSIKOBOIO
HOMEpa, HOMEPOB MEpPHOJia U IPYMIIbI AJIEMEHTA
Crpoenne atomoB. CocTtaB aToMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
2.2 JIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX 3IIEMEHTOB
[Tepnonnueckoit cucremst J1.11. MeHnneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHX 3JIEMEHTOB MEPBbIX TPEX
NEepUOJIOB, Kalus, Kalublus (paguyca aTOMOB, 3JIEKTPOOTPHUILIATEILHOCTH,
2.3 METAJIMYECKMX M HEMETANIMYECKMX CBOMCTB) M MX COEAUHEHHH B
COOTBETCTBUM C IIOJIO)KEHHEM »3JjieMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa




3.1

Xumuyeckass cBa3b. KoBaneHTHas (moyispHass W HEMOJIApHAsl) CBS3b.
DNeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKUX  3JeMeHTOB. VOHHas  CBs3b.

Merannndeckas CBSI3b

3.2

Tunbel kpuctammuueckux pemeérok (aToMHas, HOHHAas, MeTajIn4yeckas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PELIETKU U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

4.3

4.4

Baxwneimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel m ux

COCIMHCHNA. Mertamisl ¥ UX COCOAUHCHUA

Krnaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, aMmdorepHbIe) u
HecoJieoOpa3yroIrue; OCHOBaHWU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KUCIIOpOJICO/IepKAUE UM OCECKUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CPEeIHUX U KUCIIBIX)

dusnyeckue M XUMHYECKHE CBOWCTBA IPOCTBIX BELIECTB-HEMETAJIOB!
BOJIOPOJIA, XJI0pa, KUCIOPOJa, Cepbl, a30Ta, ocdopa, yriepona, KpeMHUS
dusnyeckue U XUMHUYECKHE CBOMCTBA IPOCTBIX BEUIECTB-METAJUIOB: JIUTHUSA,
HATpPHUsl, KalIusl, MarHUAs U KaJIbLUs, aJIOMUHUSA, XKelle3a. DIEKTPOXUMUYECKHUN
Ps HAIPSKEHUN METAJLIOB

du3nyecKkue 1 XMUMUYECKHE CBOMCTBA BOJAOPOJHBIX COEIMHEHUN HEMETAIJIOB!

XJIOpoOBOAOPOaa, CEPOBOAOPOAA, aMMHAKa

4.5

dusnyeckne U XUMHUYECKHE CBOMCTBA OKCHIOB HemetawioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJ0B HEMETAJIJIOB

4.6

4.7

Xumnueckue cBoiictBa okcuaoB: metamwioB IA-IIIA rpynn, muaka, meau(ll) u
xemesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMHYECKHE CBOMCTBA OCHOBAHHMM M aM(POTEPHBIX THUIPOKCUAOB (Ha IPUMEPE
TUAPOKCHUJIOB QJTIOMUHHUS, Kene3a, I[uHKa). llomydeHne OCHOBaHUU U

aM(OTEpHBIX TUAPOKCU]IOB

4.8

4.9

OOmre XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEpPHOU, a30THOM, (HochHOPHON, KPeMHUEBOH, YyrodbHOH. OcoObIe
XMMUYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpHOW W a30THOM KHCIOT.

[Tonyuyenue kucimor

OO6mume XxuMHUIECKHe CBOMCTBA cpeHux coiier. [lomyduenue coneit




4.10

411

[Tonmy4yenne, coOupaHue, pacro3HaBaHUE BOAOPOAA, KUCIOPOAa, aMMHAKa,

YTIJIEKHUCIIOTO Ta3a B JIA0OpaToOpuu

[Tonyuenne ammuaka, CEpHOM M @30THOM KHUCJIOT B MpOMbIILIEHHOCTH. O0mue

CIIOCOOBI IMOJIY4YCHH MCTAJIJIOB

412

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ

XuMmudeckue pE€aKknuu

5.1

Krnaccudukanus XUMHYECKHX peakluii O pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

HM3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernnoBoil ApQexT XUMHUYECKOH peakmuu, TEPMOXUMHUYECKHUE YpaBHEHUS.

OK30- 1 OQHIAOTCPMHUUCCKUC PCAKIINH. TepMOXI/IMI/I‘ICCKI/Ie YpaBHCHUA

5.3

OKuCINTEIEHOBOCCTAHOBUTENbHbIE peakiMy. OKUCIUTEIN U BOCCTAHOBUTEIH.
IIponieccbl  OKUCIIEHMST M BOCCTAHOBJEHMs.  OIEKTPOHHBIM  OaslaHC

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pC€aKnuun

5.4

5.5

Teopust 3EKTPOIUTHYECKON Aucconanui. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI
1 HEINeKTPoJUThl. CUIIbHBIC U c1a0ble AMeKTPOIuThl. CTENeHb TUCCOIAIuN

Peakiiuu nonnoro oomeHa. YciioBusi IPOTEKaHUS PEAKIUi MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyiKaromas cpeaa

6.1

6.2

6.3

6.4

BemectBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKka. besomacHoe
UCIOJIb30BaHUE BEIIECTB M XMMUYECKHUX pEaKUMi B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

XUMHUYECKOE 3arps3HEHHE OKPYKAWIIeH cpeabl (KUCIOTHBIE — JTOXKIIH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJK). Ponmp xummn B
pelIeHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CIIOS

[Ipumenenue cepsl, azota, Gpocdopa, yriaepoaa, KpeMHUSI U UX COSAMHEHUIN B
OBITY, MEIMIIMHE, NMPOMBILIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpuMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOpATIOMHUHHI, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH MX coequHeHui. [ToHsaTHe 0 KOppO3uu METaIIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI X OT KOPPO3UU

[IpupoaHblE HMCTOYHUKH YTJIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, HE(Tb),

MPOIYKTHI UX MepepadoTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH




6.5

7.1
7.2
7.3

[lepBoHavabHBIE TIOHATHS OO0 OPraHWYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJULIEPHH, YKCYCHAs KUCIIO0Ta).
[TonsiTHe 0 OMOJOTMYECKH BaKHBIX BEIIECTBAX: KUPAX, OCIIKaX, yriIeBoIaX — U UX

POJIH B *KHU3HH YEJIOBEKA
Pacuérnr:

o popmynamM XUMHUYIECKUX COSTUHEHUN

Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPAaBHCHHUAM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






