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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMUMHM Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHUS
COCTaBJICHAa Ha OCHOBE TpeOOBAaHMU K pe3yibTaTaM OCBOECHHS OCHOBHOU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa3oBaHus, IPEICTABICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (penepanbHON paboueld MpOrpaMMmsl
BOCITUTAHUS U C YU4ETOM KOHIETIIMY MpenofaBaHusi yaueOHOro mpeamera « XuMus»
B oOpa3oBaTenbHbIX opranu3anusix Poccutickoii denepammm.

[IporpaMmma mo xumuu Aa€T TpeACTaBICHUE O IEsAX, O0IIed cTpareruu
OoOydeHHs, BOCIHTAHHWS W PA3BUTUA OOYJaIOUIUXCS CpPEACTBAMH Yy4EOHOTO
peamera, YCTaHABJIMBAET o0s3aTenbHOe pEAMETHOE COZIepXKaHue,
IpPEAYCMATPUBAET PACHPEACIICHHE €ro IO KiaccaM U CTPYKTYPHUPOBAHHUE IIO
pazneraM U TE€MaM MPOrpaMMbl MO XHMHUHU, OMNPEIETSeT KOJWYECTBEHHBbIE U
KAuEeCTBEHHBIE XapaKTEPUCTUKU COZIEp/KaHMUS, PEKOMEHAYEM VIO
MOCJIEIOBAaTEIbHOCTh ~ M3YYEHHUS] XUMHUU C€ YY4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBsSI3€W, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpeleNsieT BO3MOXKHOCTUA — IpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3yabTaraM oOy4eHHUs XUMUU Ha YPOBHE IeJiel U3ydeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBLHOM JESATEIBHOCTH OOYYAIOIIETroCs IO OCBOSHUIO
y4e0HOTr 0 CoJiep KaHusl.

3HaHUE XUMHUHU CIY)KUT OCHOBOM it (OPMUPOBAHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepUuaIbHOM EAMHCTBE MUPA, BAXKHYIO
poJib UTPAOT (opMHUPYEMble XUMHUEH NPEICTABJICHUS O B3aUMOIIPEBpAICHUIX
SHEPrud M 00 DBONIOIUU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TJIOOATBHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSL UYEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKOI 0€30MacHOCTH, TPOOIJIEM 31pAaBOOXPAHEHHUS.

N3y4yenne xumuu:

CIIOCOOCTBYET  peajiu3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
(dbopMupoBaHUS KYIbTYPhI TUIHOCTH, €€ 001Iel U (YHKITMOHATLHONW TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIUICHUS M TBOPUECKUX CIIOCOOHOCTEM
oOydJaromMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
SKCIEPUMEHTAIBLHBIX M HCCIE0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(HECCHOHATBHON e TEeIHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
STanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYJarOIINXCS;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4HbIM 3HaHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B SKOJOTHYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro IpenMera, KOTOpbIM  SBISIETCS  MEJarornyecku
aJanTUPOBAHHBIM OTpaK€HUEM 0a30BOM HAYKH XMMHH Ha ONpEeAeaEHHOM JTare e€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX MOHSITUH
OpraHUYECKOW XMMUHU.

CrtpykTypa coaep:kaHusi MpOrpaMMbl IO XMMHH CPOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOro nojaxoja k €€ m3ydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATHUNA O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATHUIN O XUMHAYECKOM
peakiuu. OO0e OSTH CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl IO TMPHUHIUILY
MIOCJIETIOBATEILHOIO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETHUECKUX IMPEICTABICHUI
pPa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunoguueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XHUMMUH;

— YYEHHUA O CTPOCHUH aTOMa U XUMUYECKOM CBSI3H;

— TpeACTaBICHUM 00 3JIEKTPOJUTHYECKOM JHCCOIMAllMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHMA paccMaTpPUBAIOTCA HAa OCHOBE AMIIUPUYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATENILHO OT OJJHOTO
YPOBHA K JIpyromy, BBINONHSA (YHKIMU OOBSCHEHUS W TPOrHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W IOJyYEHHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMmbl IO XUMHUHU CHOCOOCTBYEeT  (hOPMHUPOBAHUIO
MPEACTABIICHNS] O XUMHUYECKOM COCTABJIAIOIIEW HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW MPUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4HOMY 3HAaHHUIO U
METO/JaM IIO3HaHUsA B Hayke. M3ydeHue XUMHUU NPOMCXOAUT C MPUBICYEHUEM
3HaHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKarolmuil Mupy,
«buonorus. 5—7 knacce» u «dusnka. 7 Kmacey.

[Ipy wW3yyeHUH XUMHHM MPOUCXOIUT (HOPMHPOBAHUE 3HAHUW OCHOB
XMMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTHYECKOM
NESATENbHOCTH YEJIOBEKa M KAaK OAHOrO W3 KOMIIOHEHTOB MHPOBOU KYJIBTYpHI.
3amaya yd4eOHOro mpeamMeTa COCTOUT B (POPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HAaHUN — BaKHEWIIHMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETUUCCKUX ITOJOKEHUM,
JOCTYIHBIX OOOOIEHW MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TPU H3YyYCHUU BEUIECTB H
XUMHYECKUX PEaKlnid, B (OPMHUPOBAHUN U PA3BUTHUHU TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4YEOHO-NO3HABATENBHOM U Y4eOHO-MCCIEI0BATEIbCKON
JeSITebHOCTA, OCBOCHMM TIpaBUJI 0€30MacHOro oOpalieHusi C BEIIeCTBaMU B
ITOBCEIHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPEIH TaKue LEeH, KaK:

— (opMUpOBaHHE MHTENJIEKTYyaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh  OOyYeHHMs] Ha CHCTEMAaTUYeCKOe MPHOOIIEHUE
O0y4JaromMXCsd K CaMOCTOSTENbHOW MO3HABATEIbHOM AEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnevyeHne yCIIOBUM, CIIOCOOCTBYIONINX TPHUOOPETCHHUIO 00yJarOITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIETEHIIMI), MMEIOLIUX YHUBEPCAIbHOE 3HAYEHUE JIs
Pa3NIUYHBIX BUIOB JESTEILHOCTH;

— (opmupoBanue oOmEel (QYHKIUOHAIBHOM U  €CTECTBEHHO-HAay4HOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OILEHUBATh SIBICHUS
OKPYKaIOLLIET0 MHUpa, WCIOJIb3YSl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YyYCHUH
XMUMHH, TPUMEHITh WX TPH pEIIeHHH TpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYAOBOM JEATEIILHOCTH;

— (¢opmupoBaHHE Yy OOy4arOHmIMXCS TYMAHUCTHUECKUX OTHOILIEHUH,
NMOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY U TPYIOBOM JESATENIBHOCTH B LEISIX
COXpaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBALIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHS OOIIEYENIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQuUiIsl U HAMPaBICHHOCTH JlajbHEUIlero
o0y4eHus.

OOuiee yucno 4YacoB, OTBEAEHHBIX ISl M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU YeloBeKa. XUMHS B CUCTEME HayK.
Tema wm BemecrBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomax MO3HaHUSA B XMUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3acIIeHUs] CMECEH.

ATOMBI W MOJEKYJBl. XHUMHYECKHE dJIeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U clioKHBbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyrna. BaleHTHOCTP aTOMOB XHMHMUYECKHX SJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHOcuTenbHAsT MOJIEKYJIsSIpHAas Macca. MaccoBast 10151 XMMUYECKOrO 3JI€MEHTa B
COCIMHEHUU.

KommuectBo BemiectBa. Momb. MonsipHass macca. B3anmMoCBs3b KOJIMYECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

Du3NYEeCKUe U XUMHUYECKUE SBJICHUS. XUMHUUECKas peakius U e€ MPU3HAKHU.
3aK0H COXpaHEHHUsI MacChl BellecTB. XuMHU4eckue ypaBHeHus. Knaccudukanus
XUMUUYECKUX PeaKIuid (COeAUHEHHUs, Pa3JIOKEHHUS, 3aMEeILCHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY/I0M, paBuiaMu paboThl B J1a00paTopuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBaHUEM, U3yYEHHE U OMUCAHUE
¢u3nuecknx CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBlI€HHE BOCKA, TAasHUE JIbJla, pPACTHUpAaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlMsI BOJAbI) U XUMUYECKUX (FOPEHUE CBEUYH, MPOKAIMBAHUE
MEJITHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCTIOTOM) SIBJICHUH, HAOI0ICHUE U
OMKCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasjio’keHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoJeicTBUE Kene3a ¢ pactBopoM conu meau (1),
M3YYEHHE CIIOCOOOB pa3fesieHUs] CMECEil: ¢ MOMOIIbI0 MarHurta, (UIbTPOBaHUE,
BBIMIAPUBAHKE, TUCTUJUIALMS, XpoMaTorpadus, IpoBEIeHUE OYUCTKU MMOBAPEHHOU
CONMM, HaONIOZICHHWE W  ONHCaHUE  PEe3YJIbTaTOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MacChl, CO3JaHUE MOJEICH MOJIEKY
(LIapOCTEPIKHEBBIX).

Baxxneiilne npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopona — 3jeMEHT M IPOCTOE
BerecTBO. Haxokmenue kuciaopoma B mpupoje, (U3NUECKUEe W XUMUYECKUE
cBoiictBa (peakuuu ropenus). Okcuabl. [Ipumenenue xkucnopoga. CrnocoObl



MOJIyYEHHSI KHCIOpOJa B JIa0OpaTOpHUM M MPOMBIIUIEHHOCTH. Kpyroeopor
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KUCI0poIa.

TermoBoit >gdekT XUMHUYECKON peakiuu, TEPMOXMUMHUYECKHE YpaBHEHUS,
JK30- U JHAOTEPMHUUYECKHE pEaKIUu. TOILUIMBO: Yrojb W METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bomopon — snemeHT m mpoctroe BemiecTBo. Haxoxaenwe Boaopoja B
npupone, (GU3MYECKUE M XUMHUYECKHME CBOWCTBA, NPUMEHEHHE, CIOCOObI
nosydeHus. Kucnotsl u conu.

MouspHblil 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWCTBa BOAbL. Boma Kkak pactBopurelnb. PacTBOpBL.
HachllieHHble M HEHACBIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 107151 BellecTBa B pacTBOpE. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpuUpoJie U B KU3HU 4yenoBeKa. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHue NpUpoaHbIX BoA. OXpaHa U OYMCTKA TPUPOAHBIX BOJ.

Knaccudukarmus neopranndeckux coeauHeHuid. Oxcuanl. Kmaccudukaruys
OKCHJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEpHBIE) U
HeconeoOpasytoue. Homenknarypa okcugoB. ®Pusznueckue U XUMUYECKUE
CBOMCTBA OKCUIOB. [loryueHnne okcuios.

OcHoBanusi. Knaccudukanus ocHOBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiarypa ocHoBaHui. duznueckne M XMMHUYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @u3nueckue u
XMMHUYECKHE CBoOMcCTBa KHCIOT. Psan axktuBHoctu MetamyioB H. H. bekerona.
ITonyyeHnne KucCoT.

Comu. Homenknarypa comneil. @uzndyeckue 1 XMMHYECKUE CBOMCTBA COJICH.
[Tonyuenune comnen.

I'eneTnueckas CBSI3b MEXAY KJIACCAMU HEOPraHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPENEIICHNE COACPKAHUSA KUCIOPOAA B BO3AYyXE, MOJIYyYEHHUE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOACHHUE
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJOBHUS BO3HUKHOBEHHS H
IpeKpaileHus ropeHus (Mokapa), O3HAKOMJIEHHE C o00pa3llaMd OKCHUIIOB U
ONKMCAHWE WX CBOWMCTB, MOJY4YEHUE, COOMpPAHME, pACIO3HABAHUE W W3YUCHUE
CBOMCTB Bojopoza (ropeHue), BaumojaeucTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOXXHO MCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOJIOIEHUE 00pa3lioB BEILECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBaHHE OCOOECHHOCTEH pacTBOPEHHUS BEILECTB C
pa3IMYHON pACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C ONPEAEIEHHOMN
MacCOBOM JI0JIEH pacTBOPEHHOI'O BELIECTBA, B3aUMOJEHCTBHE BOJBI C METAJJIaMU
(HaTpueM ©  KanmpuueM) (BO3MOXHO  HMCIHOJB30BAHHE  BUJEOMATEpPUAIIOB),



HCCIIEIOBaHUE OOpPAa3IOB HEOPraHWYECKHUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOJII0/ICHNEe U3MEHEHHUS OKPACKW MHIMKATOPOB B PACTBOpPAaX KUCIOT W IIECJIOYEH,
u3ydeHue B3aumojeicTeus okcupa meau (II) ¢ pacTBopom cepHOM KHCITOTHI,
KMCJIOT C METaulaMH, PEAKUUM HEUTpadu3aluy, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHUE OJIHOIO METajila IPYIMM M3 pacTBOpa COJM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3ajad 1o TeMme «BaxkHelme Kiacchl HEOPraHUYEeCKHX
COCTMHEHUI.

Hepuonuueckuit 3axkoH u Ilepuoamuyeckass cucremMa XHUMHYECKHUX
iemMenToB JI. U. MengeneeBa. CtpoeHue aromMoB. XHUMHYECKAsi CBA3b.
OKHCINTENTbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIMK XUMHUYECKUX 3JeMeHTOB. lloHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEOYHbIE M IIEJOYHO3EMEIbHbIE METAILIbI,
TaJIOTCHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
U TUAPOKCHIBIL.

Ilepuonnueckuit 3akoH. [lepuoguueckas cucrema XUMUYECKUX SJIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuognas W JJIMHHONEPUOIHAsA  (QOPMBI
[Iepuoanueckor cucremsl xumuueckux 3yeMeHToB [[. M. Menneneesa. Ilepuonasl
n Tpynnbl. PHU3NYECKUN CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB IepuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnektponsl. CTpoeHune
ANEKTPOHHBIX  000J0YeK aroMOB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
[lepmonnueckon cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
AJIEMEHTA T10 €ro MoJ0KeHUIo B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUTNYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPyInaM U NePUoIaMm.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil CUCTEMbl XUMUYECKUX
DJIEMEHTOB JJI1 pa3BUTUA Hayku W Tipaktuku. J[. 1. MenneneeB — y4€Hbl U
IPaKIaHWH.

Xumuueckasi cBs3b. KoBaneHTHass (moyisipHasl M HEMOJISIpHASs])  CBSI3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpouiecchl okucaeHus: U BoccTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4eHHE oO0pa3lioB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LIMHKA C PACTBOPAMU KHUCJIOT M IIEIOYEH, NPOBEICHUE OIIBbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHECHHUS).

Meosicnpeomemmnule cea3u



Peanmm3anus MeXNpeIMETHBIX CBA3EH IIPU M3YYEHMH XUMHM B 8 KJacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BAaHME Kak OOIIMX EeCTECTBEHHO-HAYYHBIX
MOHATUM, TaK U NOHSATHUM, SIBIIFOLIUXCS CUCTEMHBIMU ISl OTIAEIBHBIX IIPEIAMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4YHBIM (DakT, ruUmoTesa, Teopus,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOJIIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIU/I,
M30TONBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (M3MYECKUE BEIMYUHBI, CIAHUIIBI
U3MEPEHUS, KOCMOC, TIAaHETHI, 3BE€37bl, COHIIE.

buonorust: horocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaldbl, TOPHBIE MOPOABI,
MIOJIE3HBIE UCKOIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKas peaKkuus

Ilepuoanueckuit 3akoH. Ilepuoanueckas cucteMa XUMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaiuus, KaIbIUid MU HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM »3JIEMEHTOB B Illepmoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBa: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKUA U
BUJa XUMHUYECKOU CBSI3U.

Krnaccudukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K PAa3IMYHBIM KJIACCAM HEOPraHWYECKHUX
COCIMHEHUI, TEHETUYECKas CBSI3b HEOPTAHMYECKHUX BEILIECTB.

Krnaccudukarus XuMU4YecKuX peakiiuid Mo pa3iudyHbIM Mpu3HaKaM (10 YUCITy
M COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, o
U3MEHEHUIO CTETCHEW OKUCICHUS XUMHUYECKUX SJIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTaau3aTopa). DK30- U IHAOTEPMHUUECKUE PEAKLIUN, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopoctu XuMu4eckol peakiuu. [lonarue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHaTHe O TOMOTE€HHBIX U T€TePOTrCHHBIX
peakuusx. [lonstue o karanuse. [loHATHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBI,
BIUSIOIIME HA CKOPOCTh XHMHYECKOW pEaKUMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCITUTENHHO-BOCCTAHOBUTEIBHBIC ~ PEAKIIMU,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakiuu. CocraBnenue YPaBHEHHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOZA
AJIEKTPOHHOTO OaaHca.

Teopus 37AEKTPOAUTUYECKON TUCCOUUALNN. DIEKTPOJIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHn3M IHCCOLMAIIMM BEIIECTB C PA3IUYHBIMUA BHAAMU
xuMHuueckol cBs3u. Crenenp auccoruan. CUIbHBIE U C1a0ble AIEKTPOJIUTHL.

Peakuiun noHHOrO OOMeHa. Y CJIOBUS MPOTEKAHUSI pEeaKIMii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAllEHHbIE HWOHHBIE ypaBHEHWs peakunii. CBOMCTBA KHCIIOT,
OCHOBaHMM W COJeM B CBETE TMPEACTABICHUN 00 DJICKTPOIUTHYECKOU
nuccounanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [loHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB UM HEMeTauloB (rpaduTa U aimMasza), CIOXKHBIX BEIECTB
(x1opuaa HaTpusi), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKlMH
OT BO3JICUCTBUSI PA3JIUYHBIX (HAKTOPOB, MCCIACAOBAHUE DIECKTPOIMPOBOIHOCTH
pacTBOPOB BEILIECTB, IPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEd W COJICU
(BOBMOKHO  HCIIOJIb30BaHWE BHUACO MAaTepuajoB), TPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  IPOTEKAaHUs  peakluid  HOHHOro  oOMeHa
(oOpa3zoBaHue oOcajika, BBIJIEICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuuu pa3ioXKEeHHUs, COEAUHEHUS), pacliO3HABaHUE HEOPraHWYEeCKHUX
BEIIECTB C IOMOIIBKD KAayeCTBEHHBIX pPEAKLUHUW HAa  HOHBI, peUIeHUe
AKCIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTaibl 1 MX COeIUHEHHUA

OOmast xapakrtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHYECKHE CBOMCTBA Ha IMpUMEpPE  XJIOpa
(B3auMOZICICTBME C MeTaUlaMHu, HEMeTaylaMH, IlejJo4yaMu). XJIOPOBOJIOPO.
ConsiHasg KucnoTa, XUMUYECKHE CBOWMCTBA, MOJy4YEHUE, NMpUMEHEHue. JlencTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OpPraHM3M 4YeNOBEeKa. BaxkHenmue XJIOpUAbl U UX
HaXO0XKJICHHE B IPUPOLE.

OOmast xapaktepucTuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3MuecKkue CBOWCTBA
IPOCTHIX BEIIECTB — KMCIOPOJa U cepbl. AJUIOTPOITHbIE MOIU(UKALIMUA KUCIOPOAA
U cepbl. XMMHYECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTPOEHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
CepHast kuciora, (¢(u3MYecKkMe UM XMMHUYECKHMe CBoMcTBa (oOlIuMe Kak
OpEJCTaBUTENS KJlacca KUCIOT U creuuuyeckue). XUMHYECKUE PEeaKIuH,
JeXallue B OCHOBE IMPOMBIIICHHOIO CIoco0a MOJIyY€HUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucioTsl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha



cyab(dar-uodH. Haxoxxnenue cepbl U €€ COCIMHEHHA B MpUpojie. XUMHUYECKOE
3arpsiI3HEHUE OKPY’KaIOIIEW Cpellbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPALCHUSI.

OOmas xapakTepucTuka 31aeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKHUCIJIEHUA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
dusnueckre U xuMuueckre cBorictra. KpyroBopot azora B npupojae. AMMHUAK, €ro
(du3nueckre u XMMUYECKHE CBOMCTBA, MoyueHue u npuMmeHeHue. Conu aMMOHMUS,
uxX pu3NUeCcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasg KHCIIOTa, €€ MOoJydyeHue, (PU3nyecKue U XUMHYECKUE
cBoicTBa (OOLIME Kak MPEACTaBUTENs Kjlacca KHUCIOT M CHelu(HUuecKue).
Hcnonb3oBaHue HUTPATOB U COJIEW aMMOHHMSI B KaueCTBE MHHEpATbHBIX
yno0peHuil. XuMHUYECKOE 3arpsi3HEHUE OKPYKaIollel cpeibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JOKIW, 3arpsS3HEHHE BO3MyXa, MOYBBI W BomoéMoB). Docdop,
aioTponHbeie Moaudukanuu Qocdopa, puzmUeckue M XUMUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dhocdopHas kucnora, GU3HIECKUE U XUMHIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX YA0OPEHUIH.

O6mas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHblE  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
MOIU(PUKAIIMK, PACHPOCTPaHEHUE B TMpuUpoje, GU3NUECKHE U XUMHYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriepoaa B mpupoae. Okcuasl yriepojaa, ux
duznueckne W XMMHUYECKHE CBOMCTBAa, JEHCTBME HAa KHUBBIE OPraHU3MBI,
NOJIyYUCHUE W TPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEeMbl, CBA3aHHBIE C OKCHIAOM
yraepona (IV), rumore3a T1100adbHOrO TMOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
addexr. YroapHas KucioTa U €€ conM, uX (GU3NUECKHe U XMMHUECKHE CBOWCTRA,
nojiyueHue u mnpuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEbCKOM
XO35MCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHUIEH, 3TaHOJI, TNINLEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOJIOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
MPOAYKTHl UX mNepepaboTku (OEH3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONOTMYECKN BaKHBIX BEHIECTBAX: KUpaX, OelKax, yriieBojax — U ux
pojii B KM3HHM YENOBEKA. MaTepHallbHOE €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHuuii, ero d¢usnueckue M XUMHYECKHE CBOMICTBA, IMOJIyYCHHUE W
npumenenne. CoequHeHuss KpeMHus B mpupoge. OOmume mnpeacraBieHus o0
okcuse kpeMuus (IV) u kpemHueBoi kucinore. CHIMKaAThl, UX UCIOJIb30BAHHE B
OBITYy, B TIPOMBINICHHOCTH. BakHelilne cTpouTenbHbIe MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobnembr 6€30MacHOr0 HMCMOIb30BaHUS
CTPOUTEJIbHBIX MAaTEpPUAIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4yeHHUE 00pa3I0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCIIOTHI,
IPOBE/ICHNE KaYeCTBEHHBIX PEAKIMi Ha XJIOPUA-MOHBI U HAOIIOCHUE MMPU3HAKOB
UX TIPOTEKaHUsI, OMBITHI, OTpaxarouye (U3MYECKUE W XUMHUUYECKHE CBOMCTBA
TaJlOr€HOB M WX COEAMHEHUM (BO3MOXKHO HCIOJIL30BaHUE BHUIEOMATEPUATIOB),
O3HaKOMJICHHE C oOOpa3mamMu XJIOPHIOB (TJIOT€HUIOB), O3HAKOMJIEHHE C
oOpasmlamMu  ceppl ©U €€  coeAUMHEHUsIMH  (BOSMOXXHO  MCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HAOJIOIEHUE TpoIlecca OOYIIMBaHUS caxapa MO JACHCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIIOTBI, HW3YyYEHHE XHMHUYECKHUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIIOTHI, MPOBEACHUE KaY€CTBEHHON peakluuu Ha cyibdar-
MOH W HAOJIOJeHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYeCKUMU
cBoiictBaMu a3zora, (ochopa U HX COCAMHEHHH (BO3MOXXHO MCIOJIb30BAHKE
BUJICOMATEPHAJIOB), oOpa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHH, MOITydCHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHE CBOMCTB aMMMaKa, IPOBEJICHUE
KaueCTBEHHBIX PeaKIMil Ha MOH aMMOHHS U (pochaT-uoH U U3ydYeHHE MPU3HAKOB
UX IPOTEKaHUs, B3aNMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE MoOZEeNen
KPUCTAUIMYECKUX PEMIETOK anmasa, rpadura, QyiaepeHa, O3HAKOMIJICHHE C
MIPOIECCOM  aJCOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIEM U
YCTPOUCTBOM MPOTHBOrasa, MojiydeHue, COOMpaHue, pacrio3dHaBaHUE U U3YUYCHHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoOHaT U
CUJIMKAT-MOHBl W HW3yYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIIMEH CHJIMKATHOM TMPOMBIIUICHHOCTH, PEIICHUE SKCIEePUMEHTAbHBIX
3a7a4 1o TeMe « BaxxHenmme HeMETAIUIbl U UX COEAUHEHUSD.

MeTa/ibl 1 MX COCAMHEHUA

OO61ast xapakTepUCTUKA XUMHUYECKUX 3JI€MEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepuommueckonm cucreme XuUMHYECKHX dieMeHtoB /[l N
MenneneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuueckas CBsI3b U
METAUIMYECKAs] ~ KpUCTa/UIMUecKass  pemérka.  DJICKTPOXUMUYECKUU  psij
HanpspKeHu MetaioB. dusnyeckrue U XMMUYECKUE CBOMCTBA MeTauioB. O01me
crocoObl ToNlydeHus: MeTayuioB. [loHATHE O KOPPO3UMM METAIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppos3ud. CriaBel (CTalb, YYryH, AIOPAIFOMUHUM,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U MPOMBIIIJIECHHOCTH.

[Hlenounbie MeTalbl: nojioxkeHue B [lepuognyeckoi cucreMe XUMHUYECKHUX
sanementoB . M. MeHpaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nYecKre U XMMHYECKHUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIIBI U



TUAPOKCUABl HATpusi W Kanns. lIpuMeHeHne MenoYHbIX METAUIOB M HX
COCTMHEHNH.

IllenoyHo3eMeNnbHbIE METAUIBI MAarHUM W KaJbLUMM: IIOJIOKEHUE B
[lepmonnueckon cucreMe xumuudeckux 3yeMeHToB [[. M. Menneneesa, cTpoenue
MX aTOMOB, HaXOXJIeHUE B Ipupoae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MAarHUs
U Kanpuud. Baxseimue coenuHeHUs Kaidblus (OKCUZ, THUAPOKCUI, COJIH).
XKécTkocTh BOABI M CLTOCOOBI €€ YCTPaHEHMUS.

AmomMuHU: ioniokeHue B Ileproanueckoil cucteMe XUMUYECKHUX JIEMEHTOB
J. 1. MeunneneeBa, CTpoOeHUE aToMa, HaxoXKJIeHUE B mpupone. Pusnyeckue U
XMMHUYECKHE CBOMCTBA aTIOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHIA U THIPOKCH]IA
ATFOMHUHUSL.

XKenezo: nmonoxenue B [lepuoguyueckon CUCTEME XUMUYECKUX 3JIEMEHTOB [I.
N. MenneneeBa, crpoeHne aroMa, HaxOoXKJAeHUE B Ipupoae. PusnvecKkue Hu
XUMUYECKHE CBOMCTBA Xkerne3a. OKCuabl, THAPOKCUIBI U conu xkene3a (1) u xxeneza
(IIT), nx cocTaB, CBOWMCTBA U MOTYYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C o0Opa3llaMd METalIOB M CIUIABOB, HUX (PU3HYECKUMU
CBOMCTBaMHU, H3YYE€HHE  pE3yJbTaTOB KOPPO3UU  METAIOB  (BO3MOYKHO
UCMOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEW B3aUMOJICHCTBUS OKCHJIA
KaJlblMsg WU HaTpUs C BOAOW (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPUATIOB),
UCCJIEI0BAaHUE CBOWCTB JKECTKOM BOBI, NPOLECCAa TOPEHUS Kelle3a B KUCIOPOAE
(BOBMOKHO  HMCIOJIb30BAaHUE  BUJIEOMATEPHANIOB), MNPHU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEAKIMM HAa MOHBL: MarHus, KajblLWs, aJIOMUHUS, LIMHKA, JKEJIe3a
(IT) u xene3a (III), mequ (II), HabmroACHNE W ONMUCAHUE TIPOIECCOB OKPAITUBAHUS
IUIAMEHM HWOHAMM HaTpusl, Kaius MW Kaiublus (BO3MOXHO MCIOJb30BaHUE
BUICOMATEPUAJIOB), UCCIEIOBAaHNE aM(OTEPHBIX CBONCTB THAPOKCHIA ATIOMUHUS
Y TUJIPOKCUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 MO TeMe «BakHeine
METAJUIbl U UX COETUHEHUS.

XumMus ¥ OKpy:RawIiuas cpeaa

BemectBa u marepuansl B IMOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BAaHUE BEILIECTB U XMMHUYECKUX peakuuid B ObITy. [lepBasg momoinps mpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.

XUMHYECKOE 3arpsA3HEHHE OKpYXKaroulel cpenbl (IpenesbHas AOMycTUMast
KOHIIeHTpaius BeiecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0JI0rHYeCKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHrne o0pa3loB MaTepuasioB (CTEKJIO, CIUIAaBbl METAJUIOB, MOJMMEPHbIE
MaTrepuasbl).

Mesicnpeomemmuoie céa3u



Peanmm3anus MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAY4YHbIEe MOHATHUS: HAaydHbIH (akT, rumoresa, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiIaccuukanus, MEePUOJUYHOCTh, HaOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEpPEHUE, MOJEINb, SBJICHUE, MaPHUKOBBIM
s ek, TeXHOIOT U, MaTepHaIbl.

®dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ,
U30TOIbl, PaJMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUI 3apsj, HPOBOIHHKH,
HOJYIPOBOJHUKY, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTka, CriaBbl, (PU3MYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS,, KOCMUYECKOE
IPOCTPAHCTBO, IUTAHETHI, 3BE3/bl, COJHLIE.

buonorusi: ¢otocunTes, npixanue, Ouocdepa, SKOCHUCTEMa, MUHEpPATbHBIE
yA00peHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHbIE BEILIECTRA.

['eorpagus: armocdepa, ruapochepa, MuUHEpaibl, TOpPHbIE MOPOABI,
TIOJIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE PE3yNbTAaThl OCBOCHMSI MPOTPAMMBI  OCHOBHOTO  OOIIIETO
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYyYeHHs] XUMUU B €AUHCTBE Y4EOHOH H
BOCITUTATEJILHON JESATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSTHIMU B
oOlllecTBe TpaBWJIaMM W HOPMaMH TIOBEJICHUS W CIOCOOCTBYIOT IpoleccaM
CaMOTIO3HAHMSI, CAMOPA3BHUTHS M COIUATN3AIIANA 00yJarOIuXCsl.

JIn4HOCTHBIE  pe3yJibTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroUuxcs
PYKOBOACTBOBATBHCS  CUCTEMOM TO3UTHUBHBIX LEHHOCTHBIX OpPHEHTAUUWd H
pacuIMpeHue onbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuMoTHYECKOr0 BOCIIUTAHMSI:

IIEHHOCTHOI'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydYHOMY HACJIEAWI0, MOHMMAaHWs 3HAYCHHS XUMHUYECKOW HAyKU B JKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(MOpMAIHEH O
MEePEOBBIX JOCTUKEHUSX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS O COLMAJIbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUM B KOJJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBAaTENbCKOM,  TBOPUYECKOM M JAPYrUX  BUOAX
JIESITETbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOHW JESTEIBHOCTH TIPH
BBITIOJIHCHUU YYEOHBIX, TIMO3HABATEJbHBIX 3a/a4, BBIMOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUH YUI€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHHIO
U B3aMMOIIOMOIIM B TMPOLECCEe 3TOH Y4EOHOW MAESTENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJACHUE M IIOCTYNIKA CBOMX TOBAapUILEH C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS:

MHPOBO33PEHUYECKHUE MPEJCTABICHUSI O BEIIECTBE U XUMUUYECKOW peakiiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKHU M COCTAaBIIAIOLIUE
OCHOBY JIJI TIOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTUSI TPHUPOJBI, B3aMMOCBSI3IX YEJIOBEKA C
IIPUPOJHON CPENOU, O POJIM XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHUBBI, HAMIPABJICHHBIC HA TMOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJI0aeMbIX TPOIIECCOB W SIBJICHHIA,
MO3HABATEIHHOW, WH()OPMAIIMOHHON M YHTATENhCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEJIbHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPABOYHOM



JAUTEPATypOl, MJOCTYNHBIMH TEXHUYECKUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M II03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh MU
CHOCOOHOCTh K  caM0OOpa30BaHMIO, MPOEKTHOM W  HCCIEAO0BATEIbCKOU
NEsITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HamlpaBJIEHHOCTH M YpPOBHS OOY4YEHHsS B
JaTbHEHIIIEM;

4) popMupoOBaHUs KYJIbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKH Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHHME IOCIEACTBHI U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YOTPEOICHUS aJIKOroJisl, HAPKOTHUKOB, KypeHus),
HEOOXOJMMOCTH  COOMIOACHUS MpaBWil OE30MacHOCTH TMpU  OOpallleHud C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3y4YeHUI0 Ipodeccruid U Tpyaa pa3iudHoOro poaa,
YBaXEHUE K TPYLYy M PE3yibTaraM TPYAOBOM IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHUs TMPEIMETHBIX 3HAaHUW 10 XHMHUHU, OCO3HAHHBIA BBHIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU MPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycIreurtHo! npodeccuoHanbHON JESTEIbHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJIOrM4eCcKOro BOCIIUTaHUS

HKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOILIEHHWE K NPHUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
paBuil 0€30M1aCHOTO MOBEACHUS MPH paboOTe C BEIIECTBAMU, a TAK)XKE B CUTYaLIUsAX,
YrPOXKAIOLIMX 3/I0POBBIO U JKU3HU JIIOJCH;

CIIOCOOHOCTH MPHUMEHSATH 3HAHUS, MOJydyaeMble MPU U3YYEHUH XUMUH, IS
peuenus 3a1ad, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHOM CPEIOM, I MTOBBIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHUS TIJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MYTEH MX PEHIeHHs MOCPEACTBOM METOAOB XHMMHH,
HKOJIOITMYECKOr0 MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIILHOM,
KOMMYHUKATUBHOHN U COIIMAJILHON MPaKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJlbTaTOB BBIACSIOT 3HAYUMBIE JUIA
dbopMUpOBaHUS MHUPOBO33PECHUSI  OOIICHAYYHBbIC TOHATHUS (3aKOH, TEOpHs,
IOPUHLMII, TUIIOTE3a, PaKT, cUCTEMa, IPOIecC, FIKCIIEPUMEHT U JIPYroe.), KOTOphIe
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax W MO3BOJSIOT Ha
OCHOBE 3HaHWI U3 ATUX MNPEeAMETOB (OPMHUPOBATH MPEJICTABIECHUE O IEJIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATUBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00€CIEeYnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
NEeSATEeTLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPH OCBOCHUU
3HAHUMW: PACKPHIBATh CMBICI XMMHUYECKUX MOHSTHUH (BBIACIATH UX XapaKTEPHBIC
MPU3HAKW, YCTAHABIWBATh B3aUMOCBS3b C JAPYTMMH TOHSTHSMU), UCIIOJIH30BAThH
MOHSTHS NIl OOBSICHEHUS OTJCNBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KPUTEPUU JUIS KJIACCU(PHUKAIUU XMMHUYECKUX BEIIECTB M XUMUYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3UM MEXAYy OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHAYKTUBHbBIC, NENYKTHUBHbIE, 110 aHAJIOTUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYCHUS;

yMEHUE TPUMEHSITh B TIpollecCE€ TO3HAHUSI TOHATUS (MPEIMETHbIE U
MeETaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MPECTABICHUS —
XUMUYECKUW 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas QopMmysia U YypaBHEHUE
XUMUYECKON PeaKIuu — IMPU PElICHUU y4eOHO-TTO3HABATENIbHBIX 3314, C YYETOM
ATUX MOJICNBHBIX TMPEJCTABICHUN BBIBISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUS B U3y4aeMbIX ITpolieccax U sIBJICHUSX.

ba3oBble ucciiegoBare1bCKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAaYECTBE WHCTPYMEHTA
MO3HAHWSA, a TaKKe B KauyeCcTBE OCHOBBI JIsi (OPMHUPOBAHUS THUIIOTE3bI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CYXIACHUI;

NpUOOpETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3alMd W TPOBEACHUIO
VUICHUUYECKHX OJKCIIEPUMEHTOB, yMEHWE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MTPOTHO3UPOBATH €r0 pe3ylibTar, POpMYIUpPOBaTH 00OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABISATh OTUET
0 MpoJIeJITaHHOM padoTe.

Pabora ¢ undgopmanmneii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MPEJCTABICHUS, TTOTYy4aeMYIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcel WHTepHeTa), KpUTUYECKU OIICHUBATH IPOTUBOPEUHUBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3IMYHBIE METOJIBI U 3alpOChl MPHU MOUCKE U OTOOpE
nH(pOpPMAITMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJWMBIX JJIS1 BBITOJTHCHHS
y4eOHBIX M MO3HABATEJbHBIX 3a7a4 OMPEEIEHHOT0 TUIlA, TPUOOPETEHHUE OMBITA B
00JJaCTH  KCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPON aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAbHYIO (DOpMY IIpe/icTaBlIeHUs] HHPOPMalUU U
WUTIOCTPUPOBATh pelIaeMble 3aJlaud  HECIOXHBIMU CXEMaMH, JuarpaMMmaMu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU,

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce Y4eOHOU H
UCCIICIOBATEBCKON JCATEIBHOCTH WH()OPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAloUEeH ITpUPOIHON
Cpelbl.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eiicCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiIM) JAUCKYCCHM) IO
CyHIecTBYy  OOCyXaaemMod  Tembl, (OPMYIUpPOBaTH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTAaBIATh  MOJYyYEHHBIE  pe3yjbTaThl  IO3HABATEIHLHOM
NEATeTbHOCTA B YCTHBIX W TIMCbMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTAIUI0
pPE3yJIbTATOB BBIMOJHEHUSI XUMUUYECKOIO dKCIEprUMeHTa (JIabopaTOpHOT'O OIIbITA,
71a00paTOpPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4€OHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBLHOM W MCCIEOBATENIbCKOM  JIEITEIbHOCTH  TMPU  pElICHUU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uiuii (00CyXJIeHUs,, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICMCTBUM, OIPEACICHUE KPUTEPUEB IO OLIEHKE KadecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHBIe YHMBeEpcalbHbIe Y4eOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITENILHO OIPEAENATh LEeNU JeATeIbHOCTH, IJIaHUPOBATh,
OCYHIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Hanbojee 3¢ (HEKTUBHBIE CIIOCOOBI PEeIICHUs YUeOHBIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJISTH WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QJITOPUTM JCWCTBUUA IMPU BBIIOJHEHUM 33JaHUM C YYETOM
MOJIYYCHUSI HOBBIX 3HAHWI 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUsX,
OLICHMBATh COOTBETCTBHE MOJIyYEHHOTO pEe3yJibTaTa 3asBJICHHON LIETH, YMEHHE
UCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, Mpe/jiaraeéMble B YCIIOBUU 3aJJaHUN.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB 10 OCBOCHHIO O0O0S3aTEIBHOTO
COJICp)KaHMsI, YCTAHOBJICHHOTO JJaHHOW (enepaibHON pabdodeil mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4dHbIe 3HAHUS, YMEHHUS M CIOCOOBI



neicTBui, crenuduUeckue I TPEIMETHONM 00jmacTh  «XUMHUS», BHIIBI
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalu,
IpeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYaITUsIX.

K xoHIily oOyuenus B 8 kiiacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaIOIIUXCS YMEHUI:

® pAacCKpbIBaThb CMBICI OCHOBHBIX XMMHYECKHUX MOHSTUN: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpOJIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast JI0JIsI XUMUUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, JJICKTPOOTPULATEIIBHOCTh, CTENECHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCUpUKaIUs pPeaKIui: peakiuu
COCIMHEHUS, PpEaKIUU pPAa3JOKECHUS, PEaKUMU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKUE PEaKIINH, TETUIOBON (P HEKT peakinu,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aToma, aToMHas OpOUTallb, PaJnyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS WM HENOJSIPHAS KOBAJIEHTHAS CBSI3b,
VOHHAs CBs3b, MOH, KaTHUOH, aHWOH, PacTBOP, MaccoBas JOJi1 BELIECTBA
(mporieHTHas! KOHIIEHTPAIIKsI) B PaCTBOPE;

® UIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKHUX TOHSITUU U
MIPUMEHSIThH 3TU MTOHSATHUSI IPU OMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

® ICMOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY [IJIl COCTaBJeHUs (popmyin
BEIIECTB U YPABHCHU XUMHUYECKUX PEAKIINN;

® ONpEeNeNITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIEHUS  JJEMEHTOB B  OWHApPHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIUHEHUM I10
dbopMynaMm, BHJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHUYECKUX COCTNHEHUSAX;

e packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. Mennaeneena:
JEMOHCTPUPOBATh TMOHMUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX MoJjokeHus B l[lepumoamueckoi cucreme,
3aKOHOB COXPAaHEHUS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPDHOTO YYE€HHsI, 3aKOHa ABOTraapo;

® OINUCHIBATh M XapakTepuszoBaTh TaOauuHylo Gopmy Ilepuoauueckoit
CUCTEMBl XUMHYECKHMX OJJIEMEHTOB: pa3lnyarhb MOHATUS «TJIaBHas
noarpynmna (A-rpynna)» u «mnodouyHas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmune «llepuogmyeckass cucrema XuMHYecKUx »djeMeHToB [[. .
MengeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA]l AApa, o0ILIee YHCIO 3JIEKTPOHOB
U pacIpeeNIeHHE UX MO SJIEKTPOHHBIM CIOSIM);

e KJaccU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (10 YUCITY M COCTaBY Y4YaCTBYIOIIUX B PEaKIUU
BELIECTB, MO TEMIOBOMY 3D (PEKTy);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMHCAHUE TPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMS] XUMHYECKUX TMpPEBpaAllEHUN B
Pa3IMYHBIX YCIOBUSIX;

® BBIYHUCIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO  MAcCChI
BELIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »3JeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

® [IPUMEHSATH OCHOBHBIEC OIEpAIlMU MBICIUTEILHON AEATEIbHOCTH — aHAIM3
U CHHTE3, CpaBHEHHE, 0000ILEHUE, CHUCTEMAaTU3alLMI0, KJIACCU(PUKALHUIO,
BBISIBIICHUE TPUYUMHHO-CJICICTBEHHBIX CBA3CU — JJIsI U3YYCHUS CBOMCTB
BEIIECTB M XHMHUYECKUX PEaKLHil, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

e (CjenoBaTh  MpaBUJaM  TOJb30BAHUA  XMUMHUYECKOM  TMOCYyIOH |
nabopaToOpHBIM O0OpYJOBAaHHMEM, a TaKXe MpaBujaaM oOpalleHusl ¢
BCIIECTBAMU B COOTBETCTBMM C WHCTPYKUMSIMU TIO BBIMOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHI0O W COOUpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C OMPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BENIECTBA,
IUIAHUPOBATh M NPOBOJAUTH  XUMHYECKHE  IKCIIEPUMEHTBI IO
pacrno3HaBaHUIO PACTBOPOB IIETOUYEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHXK U JPYTHE).

K xoHIy oOyuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YYaAOIIUXCS YMEHUI:

® pPAaCKphIBaTh CMBICT OCHOBHBIX XUMHWYECKHX TOHATHH: XHUMHYCCKUI
JJIEMEHT, aTOM, MOJIEKYJId, WOH, KaTHOH, AaHWOH, IPOCTOE BEUIECTBO,
CIIO)KHO€ BEILECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi peaklmsi, XUMUYECKasi CBS3b, TEIIOBON 3dexT
peakiMui, MOJb, MOJPHBIM  O0BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAs AUCCOLUALNS, PEAKIUU HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIe U



HeoOpaTUMBbIE PEaKIUH, OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIC DPEAKITUH,
OKHCIIUTENNb,  BOCCTAHOBHUTEIb, OKHCICHHE W  BOCCTAHOBJIICHHE,
aIoTponusi, aMPOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasl, MOHHAaf,
METAJUIMYECKasi), KpUCTAUIMYECKass PEIIETKa, KOPpO3Us METaJLIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIUu, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHSITUH H
MIPUMEHSTH 3TU TTOHSATHUSI IPU ONMKMCAHUU BEIIECTB U UX MPEBpaIlCHHUII;
HCIIOIb30BaTh XWMHYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHHS (OpMyJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

ONPEAEIISITh BAJICHTHOCTh M CTETIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPHUHAMJICKHOCTh BEIIECTB K
OIpeNeNEHHOMY KJacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHUYECKOH
CBSI3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJIHBIX PAacCTBOPAX HEOPraHWYECKUX COCAMHEHUHU, TUIl KPUCTAILIIMYECKON
PEIETKN KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich Ilepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHHUE: OIKChIBATh W XapaKTEepU30BaATh
tabymmunyio ¢opmy [leprnonuyueckoit CUCTEMBbI XUMUYECKHUX JJIEMEHTOB:
pa3nuyarh MOHATUS «rJaBHas nonarpymnna (A-rpynma)» U «mododyHas
noarpynna (b-rpynma)», wmanble u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCSI B IEPUOAUYCCKONM TabnuIEe, C
YUCIIOBBIMM  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsAl  snapa, OOINee YHCIO JJICKTPOHOB U
pacnpefieleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCAWHECHUH B
npeaenaax MaJlbIX MEPUOJ0B U TJIABHBIX HNOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIUPOBATh XUMHUYECKUE DJIEMEHTHI, HECOPraHUUECKHE BEIIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY d(PQEKTy, M0 M3MEHEHHUIO CTETICHEW OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHeUu(UUECKHEe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEHIECTB, TMOJATBEPKIAA OIMMUCAHHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUI;

COCTAaBJIITh  YPABHEHMSI DJICKTPOJUTHUYECKOW JUCCOLMALUAM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA MOHHOTO



OoOMEHa, VypaBHECHHS pEaKIUi, TMOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO OaJlaHCca dTUX PEaKIIUii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO ~ MAacChl
BCIIECTB, MAacCCOBYIO JOJIIO XHUMHYECKOrO »JJeMEHTa 10 ¢opMyIie
COCIMHEHHSI, MAaCCOBYIO JIOJTFO BEIIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKON PEaKINU;

cOoOJIFO1aTh MpaBujla  MOJIb30BaHUA XUMHUYECKOU MOCY10 u
nabopaTopHbIM  O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3z000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKHUCIIOTO rasa);

MPOBOJIUTh ~ PEAKIMH,  TMOJITBEP)KIAIOIINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM IYTEM XJIOPHII-, OpOMUI-,
uonu-, kapobonar-, ¢ocdar-, CWIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUSI W WOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIC OIEpaIliy MBICIUTEILHON JESITCIPHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMaTU3allNI0, BBISBICHHE
MIPUYUHHO-CJICICTBEHHBIX CBSI3€H — I M3y4EHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUH, eCTECTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0/ICHUE, W3MEPEHHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (pEasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
HauMeHOBaAHUE Koaun4ecTBO 4acoB

Ne DiieKkTpoHHBbIe (U poBbIE)
Pa3aesIoB U TEM KoHnTposbHbIe IIpakTHuyeckue

n/n Bcero o0pa3oBaTeJibHbIE pecypchbl
NporpamMmabl padoThbI padoThI

Paznen 1. IlepBoHayaibHbIe XUMHYECKHE TOHATHSA

XUMUSI — BaKHasd

0011aCcTh
1.1 €CTECTBO3HAHUS U 5 2 bubmoreka ITOK
MPAKTUYECKOMN
JEATCIHbHOCTH YeJIOBEKa
12 BemecTBa u L5 | bu6nmoreka IIOK
XUMUYECKUE PEAKIINHU https://m.edsoo.ru/7f41837 ¢
Hroro no pazaeny 20
Pa3znen 2. BaxkHeiinue npeacTaBUTE/IM HEOPTAHMYECKHUX BellleCTB
71 Boznyx. Kucnopon. 6 bubnmoreka IIOK
[TonsTe 06 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopon. Ilonsitue o g | bubmmoreka [IOK
KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
Boga. PacTtBopsbl.
2.3 HofI;ITHe 06 " 5 1 1 bubsmorexa LOK
https://m.edsoo.ru/7f41837¢
OCHOBaHHSX
2.4 OCHOBHBIC KJIACCHI 11 1 1 bubnmoreka IIOK




HCOPIraHU4YCCKUX

COoeIUHEHUN

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

30

Paznen 3. Ilepuonuveckuii 3axoH u Ilepunoauyeckasi cucremMa xumudeckux 3jaemMeHToB /I, . MenaeneeBa.

CTpOCHI/Ie aTOMOB. XMMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PC€aKIInu

[lepuoanuecknit 3aK0H
u Ilepuonnueckas

31 CUCTEMa XUMHUYECKHX 7 bubnmoreka IIOK
snemenToB . U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue
aToma
XUMHUYECKas CBS3b.

30 OkucnuTenbHo- g bubmoreka [TOK
BOCCTAHOBHUTEJILHBIE https://m.edsoo.ru/7f41837¢c
peakiu

Htoro no pazneny 15 bubmmoreia LOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemsi 3 bubnmoreia LOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




9 KUIIACC

Koun4yecTBO 4acon DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3iesioB u (uu¢posbIe)
KontpoabHusbie | I[IpakTuyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3zoBare/ibHbIE
padoThbI padoThI
pecypchbl
Pa3znea 1. BemecTBo U XUMH4YECKHEe PeaKINH
11 HOBTO}JGHI/IG U yriyOneHue . 1 BuGmorexa LIOK
' SHAHHI OCHOBHBIX Pasieiion https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuoreka [IOK
' XUMHUYECKUX PEAKIIAMN https://m.edsoo.ru/7f41a636
S 3HeKTp0JII/ITI/I‘{§<CKaH . 1 1 BuGmorexa LOK
. anusi. K
AHCCONMANITL. AMMIHECIHIC https://m.edsoo.ru/7f41a636
peaKkiuu B pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemerasyibl 4 MX cOeTUHEHUS
2.1 Sfﬂfeﬁﬂif eﬁﬁﬁﬁi VIIA 4 1 bubmrorexa LOK
' 8 https://m.edsoo.ru/7f41a636
rpynibl. ['aoreHsl
06
22| anmmseernmoventon VIA- |6 b morera LIOK
' = e “e 0 https://m.edsoo.ru/7f41a636
rpymnsl. Cepa 1 €€ COeqUHEHNS
2.3 OO6mas xapakTeprucTUKa 7 1 bubmoreka [IOK




XUMHUYECKUX DJIEMEHTOB V A-
rpynnsl. A3ort, hocdop u ux
COCITUHCHUS

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

OO6mr1ast XxapakTepUCTHKA

XHMHUYECKUX d1eMeHTOB [V A- bubnmoreka IIOK
2.4 . 8
rpynnsl. YTiaepoa U KpeMHUM U https://m.edsoo.ru/7f41a636
UX COCIUHEHUS
Htoro no pazneny 25
Pa3nen 3. Mertaniabl M UX COeAUHEHUS
31 06 . 4 bubmuoreka [IOK
' HUE CBONCTBA METAILIOB https://m.edsoo.ru/7f41a636
39 BaxHeinme Mmetamibl 1 UX 16 bu6mmoreka IIOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. XuMus u oKpyxammas cpeua
41 BemecrBa u maTepualisl B 3 but6nmmoreka IIOK
' JKU3HHU YeJIOBEKa https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
p 3 bubmmoreka IIOK
C3CPBHOC Bpenit https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 63

[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

2 «Pa3nenenune cmecen

8 KUIIACC
No KosmuecTBo yacos Jlara JIEKTPOHHBIE
uu(pposbie
n/ | Tema ypoka Bcer | KonrpoabHbl | IIpakTHyeckn | H3Y4YeHH
o0pa3oBaTeJibHbIE
I 0 e padoThI e padoThI |
pecypchl
IT .P
le;ill\:f}zzz{:ﬂﬂ R bubnmoreka IIOK
1 1.09 https://m.edsoo.ru/ff0d210
yenoBeka. Tenma u .
BEIICCTBA B
[lonsiTue o MeTomax bubamorexa HOK
2 A 1 3.09 https://m.edsoo.ru/ff0d227
MO3HAHUS B XUMUHU .
[TpakTrueckas padbora Ne
| lpasia paGors BuGmorera LIOK
1 TOPUU U IPUEMBI
PATOPHI 1 TIp I 8.09 https:/m.edsoo.ru/ff0d23d
oOpareHus ¢ .
1a00paTOPHBIM -
000pyTOBaHUEM))
q
4 CJSZEIGCBSEZZ? ’ 1 10.09 buGmaorexa LIOK
' . ' https://m.edsoo.ru/ff0d26¢ca
paszienieHus cmecei
[TpakTuueckas padbora Ne | 15.09 bubnmoreka [IOK

https://m.edsoo.ru/ff0d28c




(Ha mpuMepe OYUCTKU 8
MTOBApPEHHOMN COJIN )»
bu6mmoreka IIOK
6 ATOMBI 1 MOJICKYIIEI 17.09 https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE JIEMEHTBHI. bu6mmoreka IIOK
7 3HaKku (CUMBOJIBI) 22.09 https://m.edsoo.ru/ff0d2be
XUMUYECKUX IJICMEHTOB 8
g [IpocThie U ClIOXKHBIE 24,09 bubnuoreka [IOK
BEIIlECTBA https://m.edsoo.ru/ff0d2ab¢
ATOMHO-MOJICKYJISIPHOE bubamorexa HOK
9 29.09 https://m.edsoo.ru/ff0d2d5
y4EeHHUE
0
3aKOH ITOCTOSIHCTBA
COCTaBa BEIIIECTB.
10 XI/IMI/I‘ICCK:}II dbopmyna. 1.10 bubnmorexa OK
https://m.edsoo.ru/ff0d2eae
BanenTHOCTh aTOMOB
XUMUYECKUX IJICMECHTOB
OtHocHUTENnbHAs aTOMHAs bubnmoreka IIOK
11 Macca. OTHOCUTENbHAs 6.10 https://m.edsoo.ru/ff0d323
MOJIEKYJIsSIpHAsi Macca c
MaccoBag 1o bu6nmmoreka IIOK
12 XHMHUYECKOTr0 3JICMCHTA B 8.10 https://m.edsoo.ru/ff0d350
COCJIUHEHUH C
13 KonuuectBo BemiecTna. 13.10 bubnmnoreka [HIOK




Mons. MossipHas macca

https://m.edsoo.ru/ff0d523
0

dusnueckue n

14 XUMUYECKUE SBIICHUS. 15.10 bubnmorexa OK
https://m.edsoo.ru/ff0d37fa
XUMHYECKAs peakius
[Ipu3Haku 1 ycnoBus bubmmoreka [IOK
15 MPOTEKAHUSA XUMHUYECKUX 20.10 https://m.edsoo.ru/ff0d3al
peakuuit 6
3aKOH COXpaHEHHUS bubnmoreka [IOK
16 MaccChl BEILIECTB. 22.10 https://m.edsoo.ru/ff0d3b8
XHAMUYECKUE YPaBHEHUS 8
Breruncnenust
KOJINYECTBA, MacChl bu6nmmoreka IIOK
17 BEIIIECTBA I10 5.11 https://m.edsoo.ru/ff0d570
YPaBHEHHUSIM 8
XUMHUYECKUX peaklui
Knaccudukanus
XUMUYECKUX peaKIui
18 (COGI[I/IHeHI/I}Ip ) 10.11 bubmmorexa TOK
’ https://m.edsoo.ru/ff0d3f34
pasoXKeHus,
3aMelleHus, oOMeHa)
M',,B' J}OMOHOCOB B bubaroreka [IOK
19 YACHRIH-IHIHIAOTCAWCT. 12.11 https://m.edsoo.ru/ff0d40c

O0o001IeHuE U
cucTeMaTu3alus 3HaHu!

4




KonTponsnas padora Nel

bu6nmoreka IIOK

20 1o teMe «Bermecra u 17.11 https://m.edsoo.ru/ff0d429
XHUMHYCCKHE PEAKIUN» 0
gzz‘ﬁ ;3;“;2" HAOF. Bu6miorexa LIOK
21 19.11 https://m.edsoo.ru/ff0d448
Kucnopon — snement u .
npocroe BemecTBo. O30H B
dusnyeckue u
XUMHYCCKHE CBOMCTBA bu6mmoreka IIOK
22 KHCJIOpoJia (peakinu 24.11 https://m.edsoo.ru/ff0d461
OKHCJICHHUSI, TOPEHUE). 4
[Toasarue 06 oxkcraax
CnocoObl mony4eHus
KHCIIOpO/ia B bubmmnoreka [IOK
23 1abopaTopuu 1 26.11 https://m.edsoo.ru/ff0d497
TPOMBIIIIEHHOCTH. a
[Ipumenenune kuciopoaa
TernoBoii 3¢ ekt
XUMUYECKON peakiini,
IIOHSTHE O bubnmmoreka IIOK
24 TEPMOXUMHUYECKOM 1.12 https://m.edsoo.ru/ff0d479
ypaBHEHHUH, DK30- U 0
AHJIOTEPMUYECKUX
peaKIusIx
25 TonnuBo (HEPTH, yroib 3.12 bubmmoreka [IOK




U METaH). 3arpsa3HeHue
BO3/1yXa, CIOCOOBI €T0
pEeI0TBPAILICHUS

https://m.edsoo.ru/ff0d4c4a

[TpakTrueckas padbora Ne
3 no teme «llonmyuenue u

bubnmoreka IIOK

26 coOupaHue KUCIOPOa, 8.12 https://m.edsoo.ru/ff0d4ae2
W3Yy4EHUE €T0 CBOKMCTBY»
Bonopon — sneMeHT u bubmmoreka [{OK

27 MIPOCTOE BELIECTBO. 10.12 https://m.edsoo.ru/ff0d4dd
Haxoxnenue B mpupoje 0
Dusiriccie i . bubmoreka [IOK

pg | TIMITHCCIIE CEONETE 15.12 https://m.edsoo.ru/ff0d4dd
Bogopoa. [Ipumenenue 0
BOJIOpO/IA
[TonsiTne 0 KUCIOTAX U bubnmorexa LOK

29 17.12 https://m.edsoo.ru/ff0d50d
COJISIX )
Crioco6b! momy4yeHust bubmorexa HOK

30 22.12 https://m.edsoo.ru/ff0d4dd
BOJIOpOJia B 1abopaTopuu 0
[IpakTrueckas padora Ne

31 4 no reme «llonyuenue u 2412 bubnmnoreka [IOK

coOupaHue BoJI0po/ia,
U3Y4YEHUE €TO CBOMCTBY»

https://m.edsoo.ru/ff0d4{42




MousipHbIil 00BEM Ta30B.

bu6nmoreka IIOK

32 12.01 https://m.edsoo.ru/ff0d542
3akoH ABoOrajpo .
Brruncnenus o0néMa,
KOJINYECTBA BEIIECTBA bubnmoreka IIOK

33 ra3a 1o ero u3BeCTHOMY 14.01 https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEILLECTBA 0
UM 00BEMY
Brraucnenus 005EM0OB
ra3oB [0 YPaBHEHUIO bubmmoreka [IOK

34 pPEAKIIMKA HAa OCHOBE 19.01 https://m.edsoo.ru/ff0d570
3aKOHA 00bEMHBIX 8
OTHOIIICHUH ra30B
dusnueckue u bu6morexa ILIOK

35 XAMHUYECKHE CBOMCTBA 21.01 https://m.edsoo.ru/ff0d587
BOJbI a
CocTaB OCHOBaHHIA. bubmoreka [TOK

36 ITonsatue 06 26.01 https://m.edsoo.ru/ff0d59e
WHIMKATOpax 2
Boga kak pacTBOpuTEIIb.
Hacermerrsre 1 bu6morexa ILIOK

37 | MCHACHIICHIEE 28.01 https://m.edsoo.ru/ff0d5b4

pactBopbl. MaccoBast
JI0JIs BEIIECTBA B
pacTtBope

0




[IpakTrueckas padora Ne

5 1o Teme
«IIpuroroBneHue
38 paCF")FBOpOB c 2.04 bubnmorexa LIOK
. . . https://m.edsoo.ru/ff0d5eba
onpeaeIEHHON MacCOBOM
JI0JIEN PaCTBOPEHHOTO
BEIIICCTBA»
KontponbHas pabora Ne2 bubnuoreka [IOK
39 o Teme «Kucnopoa. 4.04 https://m.edsoo.ru/ff0d634
Bonopoa. Boga» 2
OKcuibl: COCTaB, bubmuoreka [IOK
40 KJ1accupukanus, 9.04 https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e
Homysemmen Bu6miorexa LIOK
41 | TVITICCKHE CROMCTE 11.04 https://m.edsoo.ru/fl0d664
KHCJIOTHBIX, OCHOBHBIX H
aM(OTEPHBIX OKCHUIOB €
OcHoBaHUs: cOCTaB
42 KJaccuukams ’ 16.04 bubmorexa OK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 XHI/?;Z:JZI;:;HCBoﬁCTBa 18.04 bubamorexa HOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHMI
44 Kucnotsi: cocTas, 75,04 bubnmoreka [HIOK

KJaccuukanms,

https://m.edsoo.ru/ff0dfee2




HOMEHKJIaTypa

[Tonydyenue u

bu6morexa IIOK

45 RHMITICCRHE CBORCTBa 203 https://m.edsoo.ru/ff0dfee2
KHUCJIOT
Cormu (cpepiue): bubmoreka [TOK

46 | MOMCHIIATYpa, CHOCODL 4.03 https://m.eds00.ru/00ad947
HOJIEI%HI/I;I, XUMUYECKHUE 4
CBOMCTBA
[TpakTudeckas pabota Ne
6. Pemenne
AKCIIEPUMEHTAIBHBIX bubmuoreka [IOK

47 3aja4 110 TEMeE 9.03 https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI c
HEOPTaHMYECKUX
COCIMHCHUI)
I'eneTnyeckas cBA3b Bu6miorexa LOK

T e 11.03 https://m.edso0.ru/00ad9a5
HEOPraHUYeCKUuX 0
COCIMHEHMI
O6oGmenIe 1 bubmuoreka [IOK

49 . 16.03 https://m.edsoo.ru/00ad9cb
CHUCTEMAaTH3aLMs 3HAHUI )
KontponbHas pabota Ne3 bu6morexa IIOK

50 1o Teme "OCHOBHEIC 18.03 https://m.edsoo.ru/00ad9el

KJIACCbl HCOPTaHUYCCKHUX

a




coeqnuHeHu"

IlepBbIe MONBITKH

Kiaccupukanumn
51 XI/IMI/I‘{iKI/IXHBJIeMeHTOB. 23.03 bubnmorexa OK
https://m.edsoo.ru/00ad9ffa
[TonsTue o rpynmnax
CXOIHBIX DJIEMCHTOB
Ilepnoanueckuii 3aKOH U
Heinoinqecxaﬂ cHUcTemMa bubamorexa HOK
52 25.03 https://m.edsoo.ru/00ada52
XUMHUYECCKHUX IJICMCHTOB
J1. . MenneneeBa €
[lepHOb, TpyTIIIEL, bu6morexa IIOK
53 6.04 https://m.edsoo.ru/00ada52
MOATPYIIIBI .
CtpoeHue aToMOB. bubmoreka [IOK
54 CocTtaB aTOMHBIX SIEP. 8.04 https://m.edsoo.ru/00ada34
W30TOIBI 2
CrpoeHnue 3IeKTPOHHBIX
000J109eK aTOMOB BuGmiorexa LOK
55 DJICMEHTOB . 13.04 https://m.edsoo.ru/00ada6bb
[lepunoguueckoii .
cucremsl /1. U. -
Meunneneena
XapakTepucTuka bubmmoreka [IOK
56 XUMHUYECKOTr0 3JIEMEHTA 15.04 https://m.edsoo.ru/00ada82

I10 €TI0 ITOJIOXKCHHUIO B

4




[Iepuoanueckon cucreme
J1. . MenneneeBa

3HaueHue
[lepuoguueckoro 3akoHa
JUISL Pa3BUTHS HAYKU U

bu6morexa IIOK

57 20.04 https://m.edsoo.ru/00ada96
npaktuku. 1. 1. .
MenneneeB — y4E€HBIN, -
neJaror U rpak1aHuH
Pe3epBHbIit ypoK.
O00011IeHNE U bu6nmoreka IIOK

58 CHCTEMaTH3aL1s 3HAaHUMN 22.04 https://m.edsoo.ru/00adb33
/ Beepoccuiickas C
IpoBepoYHas padora
KonTtponsHnas padora Ned
o teMe «CTpoeHue bubmoreka [IOK

59 aromMa. XUMHUYECKas 27.04 https://m.edsoo.ru/00adb48
cBs3by» / Beepoccuiickast 6
poBepoYHas padora
DJIEKTPOOTPULIATEILHOCT bubnuoreka [IOK

60 b aTOMOB XMMHYECKHX 29.04 https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
HMonHas xuMudeckas bubamorexa HOK

61 4.05 https://m.edsoo.ru/00adac3
CBSI3b 4

62 KoBanientHas nosnsipHast 6.05 bubmoreka [IOK




XUMHUYCCKasA CBA3b

https://m.edsoo.ru/00adaab
8

bu6mmoreka IIOK

KoBanentHas

63 HEMOJISIPHAS] XUMHUYECKAs 1 11.05 https://m.edsoo.ru/00adaab
CBSI3b 8

bubnmoreka IIOK
64 CreneHb OKHUCIICHUS 1 13.05 https://m.edsoo.ru/00adae2
8

OkucnuTenbHo- bubnuoreka [IOK

65 BOCCTAHOBUTECIHLHBIC 1 18.05 https://m.edsoo.ru/00adb07
peakuuu 6
OKHCTHTCI 1 bu6morexa ILIOK

66 1 20.05 https://m.edsoo.ru/00adb07
BOCCTaHOBHUTEIN 6
Pe3epBHbIit ypoK.
Obobmenne . bubnmoreka IIOK

7 | CHCTCMATHIANIT SHAIH 1 25.05 https://m.edsoo.ru/00ad9ch
o teme «CtpoeHue )
aromMa. XUMHYeCKas =
CBSI3b)»
Pe3epBHBIil ypoOK. bubmmoreka [IOK

68 O06006meHne u 1 27.05 https://m.edsoo.ru/ff0d61c
CHUCTEMAaTH3aIUs 3HAHUHU 6

OBIIEE KOJIMYECTBO 68




YACOB 11O ITPOTPAMME




9 KUIIACC

KoaunuecTBO 4acos

DJIEeKTPOHHbIE M (]POBHIE

Ne Jara
o/ Tema ypoka Beero Konrpoabubie | IlpakTuyeckue e — oOpa3oBaTe/IbHbIE
patoThbI padoThI pecypcbl

[Tepnoguueckuu
3aKOH.

| [Tepuoanueckas | 1.09 bu6morexa [IOK
CUCTEMAa XUMHUYECKHUX https://m.edsoo.ru/00adb59e
aniemenToB 1. M.
Meneneena
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB

2 XUMHUYECKUX 1 3.09 Bubmrorexa LIOK

https://m.edsoo.ru/00adb6b6

3JIEMEHTOB MEPBBIX
TPEX NMEPUOAOB
Kiaccudukanus u

3 HOMEHKJIaTypa | 2,09 bu6mmoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Buanr xumnueckoi

4 CBSI3U U THIIBI | 10.09 bu6anoreka [IOK
KPUCTaNIMYECKHUX https://m.edsoo.ru/00adbac6
pELIETOK

5 KonTtponsnas pabora 1 1 15.09




Nel no treme
«IloBTOpEHNUE U
yriyOJieHUe 3HaHU I
OCHOBHBIX Pa3JleJioB
Kypca 8 Kiacca»

Knaccudukanus
XUMHUYECKUX PEaKIUn
10 Pa3IuYHbIM
MpU3HaKaM

17.09

bu6moteka [IOK
https://m.edsoo.ru/00adbcb0

Ilonstue o CKOpOCTH

XUMHYECKOMN PCaKIHH.

IToaarue o
TOMOT'€HHBIX U
reTepOreHHbBIX
peaKkuusx

22.09

bubmorexa LIOK
https://m.edsoo.ru/00adbe9a

ITonsatue o
XUMHAYECKOM
pPaBHOBECHUM.
@DaKTOpBI, BIHSIOLINE
Ha CKOPOCTh
XUMHUYECKON peaKIuu
Y TIOJIOKEHHE
XUMHAYECKOTO
paBHOBECHS

24.09

bu6morexa [LIOK
https://m.edsoo.ru/00adc28c

OKUCIIUTEILHO-

29.09

bu6mmoteka LIOK




BOCCTAHOBHUTEIILHBIC https://m.edsoo.ru/00adcade
peakIu
Teopus
AJICKTPOIUTHISCKOM
10 nnccoinaunn. 1.10 bubamorexa HOK
https://m.edsoo.ru/00adcd68
CunbHbIC U cnadbie
AJIEKTPOJIUTHI
1 HNonHHble ypaBHEHUS 6.10 bu6motexa [IOK
peakiuit https://m.edsoo.ru/00add448
XUMHYECKHE
CBOICTBA KUCIIOT U
12 OCHOBaHHM B CBETE 2 10 but6moreka [IOK
npeaCcTaBICHUN 00 https://m.edsoo.ru/00add5d8
BJIEKTPOJIUTUYECKOU
JHUCCOIUAIINT
XHUMHUYECKHE
CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUN 13.10 bu6moreka IIOK
00 https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKOU
JTHUCCOIHAIIT
14 [TonsiTue o ruaponuse 15.10 bubmuoreka [IOK
coneu https://m.edsoo.ru/00add9d4
L O06o0menue n 20.10 bu6morexa LIOK

CHUCTCMaTHu3anus

https://m.edsoo.ru/00addd 12




3HAHUH

16

[IpakTnueckas padora
Ne 1. «Pemenue
AKCIIEPUMEHTATbHbBIX
3a/1au»

22.10

bu6moteka [IOK
https://m.edsoo.ru/00addbfa

17

KonTtponsHnas padbora
Ne2 o Teme
«ONEeKTPOIUTHIECKAS
U CCOLIMALIMS.
XUMUYECKUE peakluu
B PacTBOPax»

5.11

bu6moteka [IOK
https://m.edsoo.ru/00addecO

18

O6muras
XapaKkTEPUCTUKA
rajOreHoB.
XUMHUUYECKHE
CBOKMCTBA HAa IPUMEpPE
xJiopa

10.11

bubmorexa LIOK
https://m.edsoo.ru/00addfe2

19

XJIOpOBOAOPO/I.
ComnsgHas KucorTa,
XUMHAYECKHE
CBOMCTBA, IOJy4YEHHE,
MIPUMEHEHHE

12.11

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

20

[IpakTnueckas padora
Ne 2 o teme
«Ilomyuenue constHon

17.11

but6moreka [IOK
https://m.edsoo.ru/00ade348




KUCJIOTBI, U3YYCHUE €€
CBOICTBY»

21

Brruucnenus mo
YpPaBHEHUSIM
XUMHUYECKUX PEAKLINH,
€CJIM OJIVH U3
peareHToB JiaH B
M30BITKE

19.11

bubmoreka IIOK
https://m.edsoo.ru/00ade488

22

OOmas
XapaKTepUCTHKA
yieMeHToB VIA-

TPYIIIbI

24.11

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

23

AJIOTpONHBIE
MOJU(PUKALUU CEPBI.
Haxoxnaenue cepsl u
€€ COeIMHEHUN B
IPUPOJE.
XUMHAYECKHUE
CBOMCTBA CEpbI

26.11

bu6moteka LIOK
https://m.edsoo.ru/00ade64a

24

CepoBogopon,
CTPOCHHUE,
busnueckue u
XUMUYECKHE CBOMCTBA

1.12

bu6morexa [LIOK
https://m.edsoo.ru/00ade802

25

Okcupsl cepel.
Cepnas KucIoTa,

3.12

bu6moteka LIOK
https://m.edsoo.ru/00adea28




busnueckue u
XUMUYECKUE
CBOICTBA,
IpUMEHEHUE

26

XHUMHYECKHE
peakuuH, JexKalue B
OCHOBE
MPOMBIIIIIEHHOTO
crioco0a MoJTydeHus
CEpPHOM KUCIIOTHI.
XUMHYECKOE
3arpsi3HCHUE
OKPYXKAIOIIIEH CPEIbI
COCMHEHUSMU CEPBI

8.12

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

27

Brruncnenue
MacCOBOM TOJIN
BBIXO0J1a IPOJYKTa
peakuuu

10.12

bu6morexa [IOK
https://m.edsoo.ru/00adec8a

28

Oo6mras
XapaKTepucTUKa
37eMEeHTOB VA-
rpymIsl. A30T,
pacnpocTpaHeHue B
npupone, pusudeckue
U XUMUYECKUE

15.12

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




CBOMCTBA

29

AMMUaK, ero
busznueckue u
XUMHUYECKHE
CBONCTBA, IOJIyYEHUE
Y IPUMEHEHUE

17.12

bu6moteka [IOK
https://m.edsoo.ru/00adf004

30

[IpakTuueckas pabota
Ne 3 o Teme
«Ilonyuenue
aMMHaKa, U3y4eHue
€ro CBOMCTB»

22.12

bu6moteka [IOK
https://m.edsoo.ru/00adf180

31

A3oTHas KucioTa, eé
duznueckue u
XUMHWYECKHUE CBOUCTBA

24.12

bu6motexa [IOK
https://m.edsoo.ru/00adf306

32

Hcnonb3oBanue
HUTPATOB U COJIEN
aMMOHHMS B KQUECTBE
MHHEPATbHBIX
yII00peHUH.
XUMHYECKOE
3arpsi3HEHUE
OKPYXKAIOIIEN CPEIbI
COCJIMHECHUSIMU a30Ta

12.01

bu6moreka IIOK
https://m.edsoo.ru/00adf518

33

docdop. Oxcup
docdopa (V) u

14.01

bu6moteka LIOK
https://m.edsoo.ru/00adf68a




dbocdopHas KUCIOTa,
busnueckue u
XHUMHYCCKHE
CBOMCTBA, MOJIyYEHHUE

34

Hcnonb3oBanue
dbocdaToB B KauecTBe
MUHEPATBHBIX
yII00peHUH.
3arps3HeHHE
MIPUPOJAHOMN CPEABI
dbocharamu

19.01

bu6moteka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHHUe B
npupone, pusudeckre
U XUMHYCCKHUE
CBOMCTBA

21.01

bu6moteka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcubl yraepoja, ux
buznyeckue u
XAMHYECKHE
CBOMCTBA.
OKOJIOTHYECKHE
pOOJIEMBI,
CBSI3aHHBIE C OKCHIOM

yraepoaa (1V)

26.01

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

37

YronpHag KUCIIOTa U

28.01

bu6mmoteka LIOK




e coJi

https://m.edsoo.ru/00ae006¢

38

[IpakTnueckas padora
Ne 4 o Teme
"ITonyuenue
YIJIEKUCIIOTO Tasa.
KauectBennas
peakius Ha KapOoHaT-

n

HOH

2.04

bubmorexa LIOK
https://m.edsoo.ru/00ae027¢e

39

[IepBoHauanbHbIC
IIOHATHS 00
OpraHUYeCKUX
BEIIECTBAX KakK O
COCJIMHCHMSX

yriaepozaa

4.04

bu6mmoreka LIOK
https://m.edsoo.ru/00ae054e

40

Kpemuuit u ero
COCIMHEHUS

9.04

but6moreka [IOK
https://m.edsoo.ru/00ae080a

41

[TpakTuueckas pabora
Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX
3a71a4 10 TeMe
«Baxnenmue
HEMETaJUTbl U X
COCTUHEHU D)

11.04

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

42

KonTtponshas pabora
No3 o Teme

16.04

bu6moteka LIOK
https://m.edsoo.ru/00ae0el 8




«Baxnenmue
HEMETAJUILI U UX
COETMHEHN

43

OO0mas
XapaKTepPUCTHUKA
XUMUYECKUX
2JIEMEHTOB —
METAJLIOB.
Meramueckas CBsI3b
1 MeTaJUINYeCcKas
KpUCTAJUTHYECKast
pemérka. Ousnyeckue
CBOMCTBA METAJIJIOB

18.04

bubmorexa IIOK
https://m.edsoo.ru/00ael03e

44

XUMHUUYECKHE
CBOMCTBA METAJUIOB.
DJIEKTPOXUMHUYECKU I
pAl HAIPSKEHU N
METAJIOB

25.04

bu6morexa [IOK
https://m.edsoo.ru/00ael 156

45

OO1ue cnocoOn!
MOJTy4YEeHUSI METAJIIOB.
CnnaBsl. BerauciaeHus
110 YpaBHEHUSAM
XUMHUYECKUX PEAKIINH,
€CJIM OJIVH U3
pEareHTOB COACPIKUT

2.03

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156




npuMecu

46 [lonsATHE O KOppO3UHU 403 bubmuoreka [IOK
METAJUIOB ) https://m.edsoo.ru/00ael 278
bubmorexa LIOK
47 .
[lenoumbie meraer 9.03 https://m.edsoo.ru/00ael4b2
O
43 KCH(?I:’S 1 . 11.03 bu6moteka [JOK
™ Wbl HATPUS U .
AP A P https://m.edsoo.ru/00ael4b2
KaJTust
49 ﬁiizziflmera?imj;n 16.03 bubamorexa HOK
. H ' https://m.edsoo.ru/00ael 5e8
Mar"ui
50 Baxwuenmme 13.03 bu6morexa [IOK
COCIUHEHUS KaJIbLIUA ' https://m.edsoo.ru/00ael 5e8
O0001IEeHNE U
51 cCUCTEMAaTHU3AIINS 23.03
3HAHUH
K
52 CHZC;I%?,?; o 25.03 bubmorexa OK
' https://m.edsoo.ru/00ae1 886
YCTpaHCHUS
[IpakTnueckas padora
Neo 6 mo Teme
b K
53 "XKEcTKOCTDL BOJIBI U 6.04 nomorexa HO

METOJIbI €€
yCTpaHeHUs "

https://m.edsoo.ru/00ael ac8




bu6morexa [IOK

4 A I .04
> FFOMUHHH 8.0 https://m.edsoo.ru/00ael c64
A
55 M(?OTepHHe 13.04 bubmoreka [IOK
CBOUCTBA ORCHIA H ’ https://m.edsoo.ru/00ael c64
TUIPOKCHUIA
bu6morexa IIOK
56 XK 15.04
e1e30 https://m.edsoo.ru/00aeld86
57 Oxenppt, FHHPO(KIEH bl 20.04 bu6moreka IIOK
1 COMH JRenesa " ’ https://m.edsoo.ru/00ae35e6
xkenesa (1)
O0o0011IeHNE U
58 cucTeMaTHu3alus 22.04
3HAHUHU
[IpakTnueckas padbora
No 7. Pemienne
| renepmemmanx o | BuGmorexa IOK
4 110 TEM )
A . https://m.edsoo.ru/00ae3de8
«Baxuenmmue
METAJUIBI U UX
COEIUHEHUS)
Breranciaenus oo
ypaBHEHUSIM
60 XUMHUYECKUX PEAKIINH, 29.04 bubmorexa IOK

€CJIM OJVH U3
peareHTOB JiaH B

https://m.edsoo.ru/00ael 750




M30BITKE UJIH
COJICP’KUT MIPUMECH.
Brruncnenus
MaCcCOBOM J0JIU
BBIXOJIa TPOAYKTA
peaKIuu

61

O0001IEHNE U
CUCTEMAaTU3AIIU
3HAHUU

4.05

62

KontponbHas pabota
Ned4 o Teme
«Baxuenmnine
METaJIbl U UX
COCJIMHCHUS

6.05

63

BemecTBa u
MaTeprUaJIbl B
IMOBCEIHEBHOM KU3HU
YyeJIoBeKa

11.05

bu6moteka LIOK
https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE
3arpsi3HEHUE

OKPYKaroIer CpeIbl

13.05

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

65

Ponp xumuu B
perieHuun
9KOJIOTUUYECKUX
npo0sem

18.05

bubmorexa LIOK
https://m.edsoo.ru/00ae4270




Pe3epBHbIN ypOK.

66 O6o061eHNe 1 | 20.05 bubmoreka [IOK
CUCTEMAaTHU3AIIN https://m.edsoo.ru/00ae0dOa
3HAaHUU
PesepBHbIil ypOK.

67 O0o0011IEHNE U | 75.05 bubmoreka IIOK
cucTeMaTH3aIus https://m.edsoo.ru/00adb33c
3HAHUH
PesepBHBIN ypoOK.

68 O06o0061meHne u | 27 05 bu6mmorexa [IOK
cucTeMaTH3alus https://m.edsoo.ru/00ad9cb2
3HAaHUU

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME







IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KVIACC

Kon
NMPoBePSIEMOr o
pe3yJbTara

IIpoBepsiemble nNpeaAMeTHBIE Pe3yJIbTATHI OCBOCHUA
OCHOBHOIi 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOTI'0
o0urero od0pa3oBaHus

1

ITo Teme: ((HGpBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHA

1.1

pacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKUX IOHSTHII:
aToM, MOJIEKyJa, XHMHYECKUH DJEMEHT, IPOCTOE
BELIECTBO, CJIO)KHOE BEIECTBO, CMECh (OTHOPOAHAS M
HEOJIHOPO/HAs), BAJIEGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBasl J10JII XMMUYECKOTO 3JIEMEHTA
B COCAMHEHUU, MOJISIPHBIA 00BEM, XUMHUUYECKAsT peaKius,
KJ1accu(UKAaIUS PeaKnid: peakliui COeAMHEHUS], pPeaKIIuu
pa3liOKEHUs, PEaKIMH 3aMEeUIeHMs], peakluu OOMeEeHa,
9K30- U HHIOTEPMHUYECKUE PEaKUUM, TEIIOBOU 3(PdeKT
peakiuu,  pacTBOp,  MaccoBas  JOJi1  BEIECTBa

(IpoleHTHAs! KOHIIEHTPAIIKs) B pacTBOPE

1.2

HIUIFOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX
MOHITUHA H INPUMCHATH OTHU IIOHATUSA IIPpU OIIMCAHWH

BCIICCTB U UX HpeBpameHHﬁ

1.3

HCII0JIB30BaTh XUMHWUYCCKYIO CUMBOJIMKY IJIsI COCTABJICHHA

(GbopMyII BEIIECTB ¥ YPaBHEHUN XUMUYECKUX PEAKIIH

1.4

PaCKpbIBAaTb CMBICJI 3aKOHOB COXPaHCHUA MaCChl BCIICCTB,

MMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIIPHOI'O Y4YCHUS,




3aKOHa ABoraszo

1.5

onpcaciiiTb BAJICHTHOCTL ATOMOB 3JICMCHTOB B 6I/IHapHI>IX

COCJIMHEHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUYECKUE peakuuu (M0 YUCIay U
COCTaBy YYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO

TerIoBoMY 3 (heKTy)

1.7

BBIYUCIIATH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO

MacCcChI B€IIICCTB

1.8

BBIYHUCIATh MAaCCOBYIO OOJI0 XMMHYCCKOI'O 3JICMCHTA IIO

dbopMyIie coeTuHEHUS,

1.9

BBIYUCJEITh MACCOBYIO JOJIIO BCHICCTBA B PaCTBOPC

1.10

INPpUMCHATh CCTCCTBCHHOHAYYHBIC MCTOAbI IIO3HAHUA —
Ha6JIIOI[CHI/Ie, HN3MCPCHUC, MOACIMPOBAHNUC, DKCIICPUMCHT

(peanbHBIN U MBICTICHHBIN )

[Io Teme: «BaxHenne NpeIcTaBUTENN HEOPTraHUYECKUX

BCIICCTB»

2.1

PACKPBIBATE CMBICII OCHOBHBIX XHMHWYCCKUX MMOHSTUM:

OKCH ][, KHCJIOTa, OCHOBAaHHEC, COJIb

2.2

onpeacATb NPpUHAAJICKHOCTE BCIICCTB K OHpC}leﬂéHHOMy

KJIacCy COeAMHEHUM 1o popmynam

2.3

KJ'IaCCI/I(bI/II_II/IPOBaTB HCOPraHM4YCCKHEC BCIUICCTBA

2.4

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA BEILIECTB PAa3JIMYHBIX KJIACCOB, MOJTBEPKIAs
ONHMCAaHHE MpPUMEpPaMU  MOJEKYJSIPHBIX  YpaBHEHUH

COOTBCTCTBYIOIIUX XUMHYCCKHX peaKHI/Iﬁ

2.5

IMPOrHo3nupPoOBaTh CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX
Ka4CCTBCHHOI'O  COCTaBd, BO3MOKHOCTH IIPOTCKAHMA

XUMHUYECKUX MIPEBPALLICHUI B Pa3JIMYHBIX YCIOBUAX

2.6

CJIE0BATh MPAaBUJIaM IOJIb30BAHUS XUMUUYECKOU MTOCYA0U




U J1abOpaTOpHBIM O00OpPYAOBAaHUEM, a TaKXKe IpaBHJIaM
oOpameHusi C  BeHmECTBAMH B  COOTBETCTBUU  C
UHCTPYKIUSIMU IO  BBINOJHEHHIO  Ja0OpaTOPHBIX
XMMHUYECKHX OIBITOB 10 TOJYYEHUIO U COOMpaHUIO
razoo0pa3HbIX BeIIeCTB (BOJOpPOJa U  KHUCJIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHONM MAacCOBOM
J0JIe  pacTBOPEHHOrO  BEILECTBA, IUIAHUPOBATH U
MIPOBOJIUTH XUMHYECKHE IKCIIEPUMEHTHI o
pacro3HaBaHUIO PACTBOPOB IIENOYEM UM KHUCIOT C
NOMOIIBI0  WMHIUKATOPOB  (JakMyc, (eHoadTaneuH,

METUJIOPaHX U JIPYTHUe)

2.7

IIPOBOJNUTH  Pac4y€Thl IO YPAaBHEHUIO XUMHUYECKOU

PCaKInn

[To Teme: «llepmogmueckunii 3akoH u llepuonnueckas
cucremMa xuMuueckux siemMeHToB J[. M. Menneneena.
Ctpoenne aToMoB. XHUMHYECKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBUTCJIbHBIC PCAKIIUH>

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHSTHUH:
ApO  aTOMa, OJJIGKTPOHHBIM CJIOM aroMa, aTOMHas
opOUTab, paguyc aTOMa, XUMHYECKas CBSI3b, MOJSPHAS U
HEnoJIsIpHas KOBAJICHTHAs CBSI3b,
AJIEKTPOOTPULIATEIBHOCTb, MOHHAs CBSI3b, MOH, KaTHOH,

AHHOH, CTCIICHb OKMCJICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHWYCCKHUC DJICMCHTDLI

3.3

OMUCHIBATh M XapaKTEPU30BaTh TAOIMYHYIO (opMy
[leproguyeckoil CUCTEMBbl XUMUYECKUX DJIEMEHTOB:
pa3nuuarh MOHSATHS «TJIaBHAs TMoArpymnmna (Arpymnma)» u
«mmobouynass moarpynma  (brpymma)», «manbie» U

«OONBIITNEY TEPUOJIBI

3.4

packpbiBaTh cMmbIchn  [lepunonnueckoro 3akona .M.




MeHnneneena: JEMOHCTPUPOBATH MMOHUMAaHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX

QJICMCHTOB OT HUX IIOJOXCHHS B Hepﬂonnqecxoﬁ CHUCTCMC

3.5

COOTHOCUTHh 00O03HAYEHUS, KOTOPbIE UMEIOTCSI B TaOJIuIIe
«Ilepuonnyeckas cucreMa XUMHUYECKUX 3jieMeHToB [[.H.
MenpneneeBa» ¢ YMCIOBBIMH  XapaKTEPUCTUKAMH
CTPOEHHUSI aTOMOB XUMHUUYECKHUX DJJIEMEHTOB (COCTaB U
3aps sAapa, oOIee YKCIIO DJSKTPOHOB M PacHpe/e/ICHHE

HX I10 3JICKTPOHHBIM CJ'IO?IM)

3.6

OonpecacATb CTCIICHbL OKUCIICHHA 3JICMCHTOB B 6I/IHapHBIX

COCANMHCHUAX

3.7

OIIpCACIATL BHUI XUMHUYECKOM CBS3HU (KOBaJ'IeHTHaH "

I/IOHHaﬂ) B HCOPIraHUYCCKUX COCOAUMHCHUAX

9 KUIIACC

Kon
NMPoBEPsSIEMOT 0
pe3yJjbTara

IIpoBepsieMmble npeAMeTHBIE Pe3yabTATHI OCBOCHHA
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI O
o0urero od0pa3oBaHus

1

ITo Teme: ((BGIHGCTBO U XUMHYCCKasA PCAKIIHA»

1.1

pacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKUX ITOHSATHIL:
pactBop, AIIEKTPOJIMTHI, HERJIEKTPOJIMTHI,
AJIEKTPOJIUTHUYECKAsT JIUCCOLMALUSA, PEAKIMH HOHHOIO
oOMeHa,  Karaiu3arop, XHUMHYECKOE  PaBHOBECHE,
o0paTtumbie 151 HeoOpaTUMbIe peakuuu,
OKHUCJIUTEITbHOBOCCTAHOBUTEIbHBIE peakuuu,
OKHUCJIUTEID, BOCCTaHOBUTEIIb, OKHCJICHHE "
BOCCTaHOBJICHHE, aJI0Tponus, amM(pOTEepHOCTb,
XUMUYECKas CBSI3b (KOBaJIGHTHa, MOHHas,

MeTa/NInYecKas), KpUCTaUNIMYecKas penieTka, CIUIaBbl,




CKOpPOCTb XUMHUYECKOMN PCaKnnu

1.2

HIUIIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHX
MOHITUHA M INPUMCHATH OTHU IIOHATUSA IIPpU OIMMCAHWH

BEILECTB U UX MPEBPALLCHUAN

1.3

COCTaBJIATH YpaBHEHUS BIIEKTPOJIATUYECKOU
JUCCOIMAIIUM  KHCJIOT, IICJIOYEH M COJICH, IIOJHBIC U

COKpaIIEHHBIC YPaBHEHHUS PEaKInii HOHHOTO OOMEHa

1.4

PaCKpbIBATh CYHIHOCTDb OKHUCJIUTCIIBHO-
BOCCTAaHOBHUTCJIIBbHBIX peaKuHﬁ IMoCPCACTBOM COCTABJICHUA

AJIEKTPOHHOT O OajlaHCa ATUX PeaKIMi

1.5

IIPOBOJNTH  Pac4y€Thl 10 YPAaBHEHUIO XUMHUYECKOU

PCaKInn

I1o Temam: «HemeTamwiel U uX coequHEHUSI» U «MeTauThl

H UX COCIUHCHUA»

2.1

XapaKkTepru30BaTh (OMHUCHIBATH) OOIIME U CTeH(PUIECKUE
XUMUYECKHUE CBOMCTBA MPOCTBHIX M CIOXKHBIX BEIIECTB,
MOATBEPKTasl ONMHUCAHUE TPUMEpPaAMU MOJICKYISIPHBIX U
WOHHBIX YPaBHCHHHA COOTBETCTBYIONIUX XHMHUYECKHUX

peakuun

2.2

COCTAaBJIAITb  YPaBHCHUA peaKuHﬁ, IMOATBCPIKAAOITHNX
CyIICCTBOBAaHHC FeHETUYECKOM CBSI3U MCKAY BCIICCTBAMU

Pa3JIMIHBIX KJIACCOB

2.3

IMIPOrHOo3nupPoOBaAThb CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX
CTPOCHHA, BO3MOXHOCTHU IMPOTCKAaHUA XUMHWYCCKHUX

HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX

24

CJIeJIOBATh MpaBUiiaM MOJB30BAHUS XUMUYECKON MOCYI0H
1 j1abopaTOpHBIM 000pYIOBaHUEM, a TaKKe IpaBHIIaM
oOpamieHussT C  BEHIECTBAMH B COOTBETCTBHH  C
WHCTPYKIIUSIMA 10  BBIMIOJHEHUIO  JTAOOPATOPHBIX

XUMHUYCCKHUX OIIBITOB II0 IIOJYUYCHHIO H CO6I/IpaHI/IIO




razo00pa3HbIX BEIECTB (aMMHAaKa U YIJIEKHCIIOTO ra3a)

2.5

MPOBOJNTH PEAKIINH, TMOATBEPKIAONINE KauyeCTBEHHbBIN
COCTaB pa3UYHBIX BEIICCTB: PACIO3HABATH OMNBITHBHIM
nyréM XJopua-, OpoMuja, umoaun, kapoonar, docdar,
CIJIUKAT, Cylb(ar, THAPOKCUINOHBI, KATUOHBI aMMOHUS,
MOHBI U3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMHS U OKpyKarouas cpea»

3.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XMMHNYCCKHX MOHSITHH:

[TIK BemiecTBa; KOPpPO3HUs METAILIIOB

3.2

MPUMEHATh  OCHOBHBIE  OIEpPAlMM  MBICIUTEIBHON
JNEATENbHOCTA — aAHalli3 MW CHHTE3, CpaBHEHUEC,
0000IIIcHUEe, CHUCTEMAaTU3AINIO, BBISBJICHHE IPUYMHHO-
CJIEJICTBEHHBIX CBSI3€M — 11 U3YYEHHUSI CBOWCTB BEIIECTB
M XUMHYECKHUX PEAKIMH; €CTECTBEHHOHAYYHBIE METObI
MO3HAHMUS — HaAOMIOJIeHWEe, U3MEpPEHHEe, MOJICIMPOBaHNE,

HKCIIEPUMEHT (PEabHbIN U MBICIICHHBIH )




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIIACC

Kon

IIpoBepsieMblIii 3JIEMEHT COAEPKAHUS

1

HepBOHa‘-IaJ'IBHLIC XUMHWYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XUMUM B KU3HUA YeEIOBEKa. XUMHUS B
cucreme Hayk. Tena u BemectBa. PU3NUECKHUE CBOWCTBA BEILECTB.

ArperaTﬂoe COCTOAHHE BCIICCTB

1.2

IlonsiTue o METOOdaxX IIO3HAHHWA B XHMMHHU. Yucteie BCIIICCTBA U

cmecu. CriocoObl pa3jieieHus cMeceit

1.3

ATOMBI W MOJICKYJIBI. XHUMHYECKHUE  DJIEMCHTHI. CuMBOIIBI
XUMHUYCCKHX 3JICMCHTOB. HpOCTBIe N CJIOKHBIC BCIIICCTBA. ATOMHO-

MOJIEKYJISIPHOE YUECHHE

1.4

Xumuueckass ¢opmyna. BajgeHTHOCT aTOMOB ~ XMMHUYECKHUX
3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA cocTaBa BellecTB. OTHOCHUTEIbLHAS
aroMHasi Macca. OTHOCUTEJIbHAA MOJIEKYJIsIpHas Macca. MaccoBas

J0JI1 XUMHNYCCKOI'o 3JICMCHTA B COCANHCHN

1.5

KonnuectBo BemecrBa. Monbs. MossipHas macca. B3aumocBs3b
KOJIMYECTBA, MACChl M 4YHCIA CTPYKTYPHBIX €IMHMI[ BEIIECTBA.

Pacuérel o hopmysiaMm XUMUYECKUX COSTUHEHUM

1.6

du3nuecKue U XUMUYECKHUE SIBJICHUSI. XUMHUECKas peakius u e
OpU3HAKU. 3aKOH COXPAaHEHUsS MAacChl BEIIECTB. XHUMHUYECKUE
ypaBHeHus. Krnaccudukanuss XMMHYECKUX peakiuil (CoearuHEeHHUs,

pasnoKeHus, 3aMelIeHus], OOMeHa)

1.7

XHUMUYECKUHN dKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0M, €
npaBwiaMu paboOThl B J1abopatopuu W mNpuéMamu oOpalieHus C
7abopaTopHbIM  OOOpYJOBaHHMEM, HW3Y4YCHHE W  ONHCAHUE

bu3MUecCKNX CBOWCTB O0Opa3OB HEOPraHWYECKUX  BEIECTB,




HaOmoneHne Quznueckux (IUIaBJICHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIEHHE W KOHJIEHCAllUsl BOJbI) U
XUMUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE MEJIHON IPOBOJIOKH,
B3aMMOJICHICTBUE MeJIa C KHCJIOTOM) SBJICHWH, HAOOJCHUE W
OMMCAHUE  NPU3HAKOB  TMPOTEKAHHS  XUMHUYECKUX  pPEaKIUu
(paznokeHHe caxapa, B3aUMOJIEWCTBHE CEPHOM  KHUCIOTBI C
xjopunom Oapusi, pasnoxkenue ruapokcuna menu(ll) mpum
HarpeBaHuHU, B3aUMOJICHCTBHE Kele3a ¢ pacTBopoM coiu meau(Il),
U3Y4YeHHE CIOCOOOB pasleieHus cMeced (C MOMOUIbI0 MarHuTa,
bunbTpOBaHWE, BHINAPUBAHWUE, IUCTWUIANMS, XpoMarorpadusi),
MIPOBEJICHUE OYMCTKU MOBAPEHHOU COJM, HAOJIOJIEHUE U OINKCAaHUE
pE3yJAbTAaTOB MPOBEACHUS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPAHEHUS MAacCCHhlI, CO3/IaHHE MoZEenen MOJIEKYH

(IapocTep KHEBBIX)

Baxueiimme npeacraBuTeNn HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocrtaB Bo3nyxa. Kucnopon — anemeHrt u
npocTtoe BemecTBo. HaxokneHue Kuciopoga B IPHPOJE,
dbusnueckre U XUMUYECKHE CBOMCTBA (peakiuu ropenusi). OKCHUIBI.
[Ipumenenue xucimopoma. CrmocoObl MOTydyeHUsS KHCIOpoAa B
naboparopu M MHpOMbIIUIEHHOCTU. KpyroBopor kwuciopoga B

npupone. O30H — alIOTponHas MOAU(PUKALIMS KACTIOPOa

2.2

TeroBoit 3h(dEKT XUMHUECKOM peakiuu, TEePMOXHUMHUYECKUE
YPaBHEHMS, 3K30- U SHJIOTEPMHUYECKUE peakuuu. TOMIMBO: yroib U
MeTaH. 3arps3HeHHE BO3/lyXa, YCHJIEHHE MapHUKOBOTro 3(ddexTa,

Pa3pymICHUC O30HOBOI'O CJIOA

2.3

Bonopon — aneMeHT u nipoctoe BemecTBo. Haxoxkienrne Bogopoaa B
npupoae, (GU3MYECKHe M XUMHUYECKHE CBOWMCTBA, IIPUMEHEHHE,

crnocoObl ony4yeHus. Kucnotsl u com

2.4

MosnspHblii 005EM Ta30B. PacuéTbl Mo XUMUYECKUM YpaBHEHUSIM

2.5

@dusnueckue CBOWCTBAa BOAbL. Boma kak pactBoputens. PacTBOpEI.




HachliienHble W HEHACHIILIEHHBIE pacTBOphL. PacTBOpUMOCTh
BEUIECTB B BoJe. MaccoBass [oyd BeIIeCTBA B  pacTBOpE.
Xumuyeckue cBoiictBa BoAbl. OcHoBaHusA. Ponb pacTBOpoB B
OpUPOJE M B KU3HHU YeloBeka. KpyroBopoT BOJbI B MPHUPOJE.

3arps3HeHHEe NPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

Knaccudukanus HEOPTraHUYECKUX COCJIMHEHUH. Oxcunnl.
Knaccudukarus  OKCHJIOB: coneoOpasyrorniue  (OCHOBHBIE,
2.6 KHUCIIOTHBIE, aM(OTepHbIe) U HeconeoOpasyronue. Homenknarypa
okcuaoB. Du3NUECKHE W XHMHUYECKHE CBOMCTBA OKCHUIOB.
[Tomyuenue okcuaoB
OcHoBaHusl. Knaccuduxarus OCHOBaHUMU: ETOUH u
57 HEPacCTBOPUMBIE OCHOBAHUSI. Homenknarypa OCHOBaHHUI.
. @u3nyecKue M XHUMUYECKHEe CBOMCTBa OcHOBaHuil. [lomydyeHne
OCHOBAHUU
Kucnorel. Knaccudukauuss kucinor. HomeHknaTypa KHCIOT.
2.8 OuU3NYECKNEe U XUMHUYECKUE CBOMCTBA KHUCIOT. PsA akTUBHOCTH
metauioB H.H. bekerona. [lonydenue kuciaor
9 Comu. Homenknarypa cosneid. @u3N4ecKUe U XUMUUECKUE CBOICTBA
' cosien. [lomyuenue cosnei
510 ['enetnueckass  CBA3p  MEXKAYy  KjaccaMd  HEOPraHUYECKHUX
' COEMHECHUH
XWMUYECKUN  JKCHEPUMEHT: Ka4eCTBEHHOE OIIpeCICHUE
COZIEpXaHUsI KHUCJIOpOoAa B BO3JyXe, IMOJYYECHHE, COOUpaHHUE,
pacro3HaBaHWE M HW3Y4YEHHE CBOMCTB KHUCJIOpOJa, HaOIo/IeHre
B3aMMOJICMICTBHSI ~ BEIIECTB C  KHUCIOPOAOM W YCIIOBMSA
2.11 BO3HUKHOBEHUS U MPEKpAIleHUs] TOpeHus (1oxkapa), 03HaAKOMIICHHUE

c oOpaslamMu OKCHJIOB M ONHCAaHUE WX CBOWCTB, IMOJy4YCHUE,
coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB BOIOpOJA
(ropenue), B3auMojelcTBUe Bojgopona ¢ okcuaom Meau(Il)

(BO3MOXXKHO  HCITOJIb30BaHUE BHACOMATEPHAIOB), HAOIOJACHHE




o0pa3lloB  BEHIECTB KOJIMYECTBOM |  MoOnb, HCCIEJOBaHUE
0COOEHHOCTEM pacTBOpEHUS BEIIECTB c pa3InuHOU
PacTBOPUMOCTBIO, TPUTOTOBJIEHHWE PACTBOPOB C OMNPEACIEHHON
MAacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOJICHCTBUE BOIbI
C MeTajulaMHM (HaTpueM U KajbleM) (BO3MOXKHO HMCIOJIb30BAaHUE
BUJIEOMATEPUAJIOB), OINPEACICHUE PACTBOPOB KHUCIOT U IIEOUeH ¢
MOMOIIBI0 UHIANKATOPOB, UCCIIEAOBAaHNE 00PA3II0B HEOPTAHUUECKUX
BEUIECTB PAa3IUYHBIX KJIACCOB, HAOJIOJEHUE H3MEHEHHUS OKpPACKH
WHJMKAaTOPOB B pPAaCTBOpPAX KHCJIOT M LIEJIOYEH, H3yUYCHUE
B3aumojencTBua okcuaa menu(ll) ¢ pacTBOpoM cepHOI KHUCIOTHI,
KHCJIOT C METaUlaMH, pPEAKUUd HEUTpaU3aluH, IOJTy4CHUE
HEpPaCTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJHOTO METajlla JPYrUM
U3 pacTBOpPA COJM, PEHICHUE 3KCIEPUMEHTAIbHBIX 33a4 IO TEME

«BaxHenme K1accbl HEOPraHUYECKUX COCTNHEHUIN

[Tepnonnueckuii 3akoH u llepuoanueckas cucreMa XUMAYECKUX
sanemeHTOB [[.1I. MenneneeBa. CTpoeHne aTOMOB. XUMHUYECKas

cBs13b. OKHCIUTEIILHO-BOCCTAHOBUTEILHBIC pCaKun

3.1

[lepBpic MOMBITKA KJIACCU(DUKAIIUM ~XUMHUYECKUX  DJIEMEHTOB.
[Tonatne o rpynnax CXOAHBIX JJIEMEHTOB (IIEJIOYHBIE U
HIEJIOYHO3EMENIbHBIE  METAJIbl, TajlOreHbl, HWHEPTHBIE Ta3bl).
DNeMEeHThI, KOTOpble 00pa3yloT aM@oTepHblE OKCHUIbI U

TUAPOKCHU DI

3.2

[lepunonnueckuit 3akoH. llepuoanueckas cuUcTEMa XHUMHUYECKHUX
3JIEMEHTOB J.N. Menneneena. Koporkoneprnoanas 51
JumMHHOTIeproHas dopmbl [lepuogndeckoil CUCTEMBI XUMHUYECKUX
anemeHToB J[.M. Menneneesa. [lepuonbt u rpynnel. Ouznueckuit
CMBICH TIOPSJKOBOIO HOMEpPA, HOMEPOB IepuoAa W TPYIIIbI

9JICMCHTA

3.3

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M30Tomnbl. DIEKTPOHBI.

CtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB TEePBBIX 20 XMMHUYECKUX




anemeHTOoB  Ilepmommueckorn  cucremnl .M.  MeHnneneena.
XapakTepUCTUKA XUMHUYECKOIO BJIEMEHTA IO €ro IMOJO0XKEHHUI0 B

[lepunoguueckoii cucreme .. Menneneesa

3.4

3aKOHOMEPHOCTH UW3MEHEHHUSI pajgdyca aTOMOB XHMHUYECKUX
AJIEMEHTOB, METAJUIMYECKUX U HEMETAUIMYECKUX CBOWMCTB I10
rpynmnaMm u nepuoaaMm. 3HadeHue llepuoamdeckoro 3akoHa U
[lepuonrueckoil CUCTEMbI XUMHUYECKUX DJIEMEHTOB ISl Pa3BUTHS

Hayku U npaktuku. /.M. MenneneeB — yd€HbIN U Ipak1aHUH

3.5

Xumuueckas cBs3b. KoBaneHTHas (moJisipHasi M HETIOJSIpHAsA) CBS3b.

9HCKTpOOTpI/IHaTeJ'H>HOCTB XUMHUYECKHUX 3JIeMeHTOB. MloHHas CBSI3b

3.6

Crenenp okucieHus. OKHCIUTEILHOBOCCTAHOBUTEIIBHBIE PEAKIIUU.
[Ipomecchl  okuciaeHUs U BOCCTaHOBICHUS. OKUCIUTENU U

BOCCTAaHOBHUTCIIN

3.7

XUMUYECKUN  JKCIEPUMEHT: U3ydeHue oOOpasIloB  BEIIECTB
METAJUIOB U HEMETAJUIOB, B3aUMOJCHUCTBUE THUIAPOKCHAA LUHKA C
pacTBOpaMy  KHCIOT W WIEJIOYEW, IPOBEICHUE  OIIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPBI  OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIX

peakiuil (ropeHue, peakiu pa3IoKEeHUs, COSTUHEHHUS )

9 KUIIACC

Kon

HpOBepﬂeMblﬁ JNIEMEHT COACPKAaHUA

BCHICCTBO N XUMHUYCCKasA pCaKIUsd. HOBTOpCHI/Ie

1.1

[lepnognueckuit 3akoH. Ilepuoguueckass cucTEMa XUMHUYECKHX
sanemeHToB .M. MenneneeBa. CtpoeHrue aToMOB. 3aKOHOMEPHOCTH
B M3MCHCHUU CBOWCTB XMMHUYECKHX DJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, KaJMs, KalblMs U UX COCIUHEHUN B COOTBETCTBUU C
IIOJIOKEHUEM 3JIEMEHTOB B llepronnyeckoil cucreMe U CTpOCHUEM

HnX aToOMOB

1.2

CTtpoeHue  BeleCTBAa: BHUAbl  XMUMHUYECKOM  CBSI3U.  THIIBI




KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT
TANA KPUCTAUIMYECKOW PEMIETKM M BHUJA XHWMHUYECKOM CBA3U.
Knaccudukamms u HOMEHKJIaTypa HEOPraHMYECKHX BEIECTB
(MexxayHapoaHas ¥ TpUBHAIbHAS ). XUMUUECKHUE CBOMCTBA BEILIECCTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPTraHUYECKUX COCAUHECHUM,

TCHCTHUYCCKAsA CBsA3b HCOPraHNYCCKHUX BCIICCTB

1.3

Knaccudukarmums XUMHYECKUX PEaKIUi 0 Pa3IMYHBIM ITPH3HAKAM
(MO 4YHMCIy W COCTaBy Y4YacCTBYIONIMX B PEAKIMH BEIIECTB, IO
TermioBoMy 3(dexTy, M0 H3MEHEHUIO CTEMeHeH OKHUCICHUS
XAMHYECKHX  JJIEMEHTOB, TI0O OOpaTUMOCTH, IO  y4YacTHIO
KaTajan3aTopa). DK30- u SHJOTEPMUYECKHE  pEaKIlUH,
TEPMOXUMUYECKHE ypaBHEHUSA. [IOHSATHE O CKOPOCTH XUMHUUYECKOU

PCaKInu

1.4

[Tonsitue 00 OOpAaTUMBIX U HEOOPATUMBIX XUMHUYECKHX PEAKLHUAX.
[loHsiTHE O TOMOTE€HHBIX M TI'eTEpPOreHHBIX peakuusax. lloHsTue o
XUMUYECKOM paBHOBeCUHM. DakTophl, BIHAIOLNIME HA CKOPOCTh

XUMHUYCECKOM PEaKIM U MOJOXKCHHUC XUMHUUYCCKOI0 PABHOBCCHUA

1.5

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKIUHU,  AJIEKTPOHHBIN
OajaHC OKMCIIUTENBHO-BOCCTAHOBUTENBHON peakuuu. CocraBieHue
YPaBHEHUN  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil ¢

HCITIOJIb30BAHHUEM MCETOAA IJICKTPOHHOI'O OanaHca

1.6

Teopust 3AEKTPONUTUYECKOM AMCCOLMAIUMU. IDJEKTPOJUTHI U
HEIJICKTPOJIUTHI. KaTuoHbl, aHMOHBL. MeXaHU3M JAUCCOLUAIUU
BCIIECTB C pa3JIMYHBIMM BHJAAMU XHUMHUYECKOW CBs3u. CTemneHb
nucconuanv. CUibHBIE U cla0ble JIEKTPOJIUTHI. Peakiinm HOHHOTO
oOMeHa. YClIOBUSI MPOTEKAHUsI PEaKIMii HOHHOrO OOMEHa, MOJIHbIE
U COKpalllEHHbIE MOHHBIC ypaBHEHUs peakuuil. CBOWCTBAa KHUCIIOT,
OCHOBAHUU M COJIeH B CBETE MPEICTABICHUN 00 AJIEKTPOIUTHIECKON
nuccounanuu. KadecTBeHHble peakunu Ha HOHBL [loHsiTHE O

TUJPOJIA3E COJIEN




1.7

XUMUYECKUN  DKCHEPUMEHT:  O3HAKOMJIEHME C  MOJEISIMHU
KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB — METAJIOB
U HeMeTauioB (rpadura W anMmasa), CIO0KHBIX BEIIECTB (XJIopuaa
HATpUsl); MCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOU
peakiuu OT BO3JCUCTBUSI PA3IMUYHBIX (PAKTOPOB; HUCCICTOBAHUE
3JIEKTPONPOBOJIHOCTHA PAaCTBOPOB BEUIECTB, MPOLECCA AUCCOLMALIAN
KHCJIOT, Ielo4edl W cojedl  (BO3MOXHO  HMCIOJIb30BAHUE
BUJICOMATEpPUAJIOB); MPOBEACHUE OIbBITOB, HWIIOCTPUPYIOIIUX
NpU3HAKU MPOTEKAaHUs peakluuii HMOHHOro oOMmeHa (oOpa3oBaHUE
ocaZika, BbIAENEHUWE Ta3a, oOpa3oBaHME BOJBI);  OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENIbHBIX
peakuuii  (TOpeHHe, peakuuu  Pa3JIOKEHUs, COCTUHEHUS);
pacro3HaBaHUE  HEOPraHMYECKUX  BEIIECTB € I[OMOIIBIO
KAQUECTBEHHBIX PEAKIMN HA HMOHBI, PEHIEHUE SKCIEPUMEHTAIbHBIX

3aga4

Hemeramnmsl u ux COCIUHCHUA

2.1

OOmiasi  xapakTepucTtuka rajoreHoB. (OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u
(bU3UYECKHE CBOMCTBA MPOCTHIX BEIICCTB — raJOreHOB. XHUMUYECKUE
CBOMCTBA Ha mpuMepe xjopa (B3aUMOJEWUCTBHE C MeETaJJIaMH,
HEMeTa/laMu, 1iejaodamu). Xjopoojgopor. ComsiHas KUCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJIyYECHHE, MpUMEHEeHUE. J[ercTBue xiiopa
Y XJIOPOBOJIOPO/Ia Ha OPraHU3M 4eloBeKa. BaxkHenmme Xmopuasl u

HNX HAaXOXKIACHUC B IIPUPOJIC

2.2

O6mias xapaktepuctuka 3yeMeHToB VIA-rpymmbel. OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEpHbIE CTENEHH OKucieHusa. CTpoeHue u
dbu3MYecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJa U CEpBHl.
AmnoTporniHbie  MOAMGUKAIIMU KUCIOpPOJa U Cepbl. XUMHUYECKHE
cBoiictBa cepbl. CepoBOJOpON, CTPOEHHUE, (PHUIUUYECKHE U

XMMHWYECKHE CBOMCTBA. OKCI/IIIBI CCPbl  KaK IPECACTAaBHUTCIIN




KHCJIOTHBIX OKCHI0B. CepHasi KUCJIO0Ta, PU3NUECKHE U XUMHYCCKUE
cBoiicTBa (OOIlIME Kak TMpEACTaBUTENsl Kjacca KHCJIOT |
crenuduyeckre). XUMHUYECKHE PEaKIUH, JeKallue B OCHOBE
MPOMBIIIJICHHOTO ~ CIOoco0a  TOJYYeHHUS  CEpHOM  KHUCJIOTBHI
[Ipumenenune. Conu CEpHOM KHUCIOTHI, KAaYE€CTBEHHAs PEaKLMs Ha
cynbdar-uod. Haxoxaenue cepsl U €€ COCAMHEHUNM B TPUPOJIEC.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIIIEH Cpeabl COCIUHEHUSIMU
cepbl (KUCJIOTHBIE JOXIU, 3arps3HEHHUE BO3AyXa U BOJOEMOB),

CITOCOOBI €T0 npcaOTBpaAIllCHUA

2.3

OOmiass xapakTepuctuka 3JieMeHTOoB VA-rpynmnbl. OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIECHUS. A3O0T,
pacupocTpaHeHHUe B Ipupoe, pu3ndecKkne u XUMUIECKUE CBONCTBA.
Kpyrosopor aszora B mnpupoge. AMMHaK, ero (Qu3M4ecKkue u
XUMHUYECKUE CBOMCTBA, MOJTy4YeHHUE U npuMeHeHne. Coam aMMOHUS,
ux (u3Myeckue U  XMMHUYECKHME CBOWMCTBA, MPUMEHEHUE.
KauecTBeHHas peakuuss Ha MOHBI aMMOHUA. A30THas KHCIIOTa, €€
noyydeHue, (U3NYSCKHE M XUMHUYECKHE CBOMCTBa (0OIIME Kak
NpeACTaBUTENIs Kjlacca KUCIOT U cneruduueckue). Micnonb3oBanue
HUTPATOB M COJIEW aMMOHUSI B KQUECTBE MUHEPATbHBIX YI0OpECHUH.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAUIEH CpeAbl COCAUHECHUSIMHU
azoTa (KHUCIIOTHBIE JOXIU, 3arps3HEHUE BO3/AyXa, IOYBBI U

BOZI0EMOB)

2.4

®dochop, amrorponHbie Moauduxanuu dochopa, (UMUECKUE U
xumudeckue cBoiictBa. Oxcup dochopa(V) u gochopHas kucnora,
(du3nyuecKrue U XUMUYECKUE CBOMCTBA, NojlyueHue. Mcnonp3oBaHue

(docdaToB B Ka4ueCTBE MUHEPAIBbHBIX y10OpEHUI

2.5

Ob6mass xapakrepuctuka 3yeMeHToB IVA-rpymnmbel. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTEIEHHW OKHUCIECHMS. YTIJIEPOL,
QUIOTPONIHBIE  MOAU(UKALMK, pAcpOCTpaHEHWE B MPUPOE,

dbuznyeckne M XUMUYecKue cBoicTBa. AncopOums. KpyroBopot




yraepoga B mpupoge. Okcuapl yriepona, uX (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, ICUCTBUE HA )KMUBBIC OPTaHU3MBI, TTOTYICHUE
U MPUMEHEHHE. DKOJIOTHUECKUE MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yriaepona(IV); rumoresa riao0aJbHOTO TOTEIUICHUS KJIMMAaTa;
HNapHUKOBBIN 3P PeKT. YroapHas KUCIOTa U €€ CONH, UX (PU3HUECKUE
U XUMHUYECKHUE CBOWCTBA, MOJIydeHHUE U puMeHeHne. KadecTBeHHas
peaknusi Ha KapOoHaT-MOHBI. Vcmonp30BaHUe KapOOHATOB B OBITY,

MCIUIUHE, IPOMBIINIJICHHOCTH N CCIIbCKOM XO3SIMCTBE

2.6

HepBOHaan'IBHBIe MOHATHST 00 OpraHn4cCKux BCIICCTBAX KaK O
COCAMHCHUAX YIJICpOoJa (MeTaH, OTaH, O9THUJICH, allCTHUJICH, 3TAaHOJI,
INIMOCPHUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTtaB m XMMHUYECKOE CTpPpOCHHC.
IlonsaTne o OMOJOrMYECKH Ba’KHBIX BCIICCTBAX: JKHPAX, 6eJ'IKaX,
YJICBOAdaX — W HUX POJIHM B JKHU3HH YCIOBCKA. MaTepHaanoe

CANHCTBO OPIr'aHUYCCKUX U HCOPIraHNYICCKHUX COGI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usudyeckre 1 XMMUUECKHE CBOWMCTBA, MONTyYEHUE U
npuMeHerne. CoenwHeHUS KpeMHHS B mpupoxae. OOmue
npencraBiieHus o0 okcuae kpeMHus(IV) U kpeMHHEBOM KuCIOTe.
Cunukarsl, WX  WCTIOJIh30BaHME B  OBITY,  MEIUIMHE,
IMPOMBIIIJICHHOCTH.  BakHeHIue  CTpOMTENbHBIC  MaTepHalIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. [Ipobiemsr
0€30MacHOT0  HUCIIOJIb30BAaHHUS  CTPOUTEIBHBIX  MATepPHAJIOB B

MMOBCEIHEBHOM KU3HU

2.8

XVWMHYECKUH 3KCHEPUMEHT: M3Y4eHHE 00pa3luoB HEOPraHWYECKUX
BELIECTB, CBOWCTB COJITHOM KHCJOTHI; NMPOBEACHUE KaueCTBEHHBIX
peakuuili Ha XJOPUA-MOHBI W HAONMIOJEHHE MPHU3HAKOB UX
IOPOTEKaHMs; OMBITHI, OTpaXKaroue (U3NUYECKUEe U XUMHUYECKUE
CBOICTBA TAJIOTEHOB M MX COECAUHEHUN (BO3MOXHO HMCHOJIb30BAHUE
BUJICOMATEpUaJIOB); O3HAKOMJIEHME ¢ o0pasllaMHd  XJIOPUJIOB
(rajJoreHuIoB); O3HAKOMJIGHHE C oOpaslaMu cepbl U e

COCIMHEHUSAMHU (BO3MOXKHO HCIIOJIb30BAaHUE BHUIACOMATEPHATIOB);




HaOJIO/ICHHE Tipoliecca OOYrJMBaHUs caxapa I0jA JIeHCTBUEM
KOHIICHTPHUPOBAHHON CEPHOW KHCJIOTHI; H3YYCHUE XUMHUYECKHUX
CBOMCTB  pa30aBlIECHHOM  CEpPHOM  KHUCJIOTBHI,  IPOBEICHUE
KaueCTBEHHON peaklny Ha Cylb(}aT-uoH M HAOIIOJCHUE MPU3HAKA
e€ MpOTeKaHUs; O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaAMH a30Ta,
dbochopa u HUX COEOUHEHHH (BO3MOXKXHO  HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB), 00pa3aMu a30THBIX U (GOCPOPHBIX YIOOPEHUI;
nojy4deHne, CcoOMpaHue, paclo3HaBaHWE W W3YyYeHHE CBOICTB
aMMHMaKa; MPOBEJICHNE KaueCTBEHHBIX PEaklMii HA MOH aMMOHHUS U
dbochar-non w  HWIydyeHHWE TMPU3HAKOB WX  TMPOTEKAHUS,
B3aMMO/JICHCTBHE KOHILIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEAbIO
(BO3MOKHO HMCMOJIB30BAHKUE BHIEOMATEPHAIIOB); U3YUCHUE MOJIETeH
KPUCTAUTMYSCKUX  pemérok  anmasa, Tpadura, ¢yiepeHa;
O3HAKOMJICHHE C TPOIIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTrasza; MoJIydeHUE,
cobupaHue, pacro3HaBaHUEe U U3yYCHHE CBOMCTB YIJIEKHCIIOTO Ta3a;
MPOBEICHNE KAaYeCTBCHHBIX PEaKIIUi Ha KapOOHAT- U CUJIMKAT-MOHBI
U W3ydyeHWE TPU3HAKOB UX TMPOTCKAHUS; O3HAKOMJICHHUE C
MPOAYKIIHEN CUJIMKATHOH MIPOMBIILJIEHHOCTH; pelieHue

OKCIICPUMCHTAJIbHBIX 3aJlad 110 TEMC «Baxuennme HeMeTalbl U UX

COEIUHEHUS
3 MerTauibl U X COeIUHEHNS

OO0mrast XapakTepUCTHKAa XUMHUYECKHUX JJICMCHTOB — METAJUIOB Ha
OCHOBAHHUH UX MOJOXKCHHS B [leproaudeckoii CHCTEMEe XUMHUECKHUX
31 anemeHtoB /.M. MenneneeBa u crpoeHuss atomoB. CrTpoeHue
' METAJLIOB. Merannnyeckas CBSI3b u MeTaUInYeCKas
KPUCTAUTUYCCKAs PEHIETKA. DJICKTPOXUMUYCCKHH PsJ HAIIPSHKESHUN

METAJLIOB
19 dusnyeckue W XUMHUYECKHE CBOMCTBa MeTaiuioB. OOIue crnocoObl

IMOJIYUYCHHUS MCTAJLIIOB. IlonsiTue o KOppO3WuHu METAJUIOB, OCHOBHEIC




cocoObl 3amMThl UX OT Koppo3uu. CraBsl (CTalb, YYI'YH,
JIOPATIOMUHUKA, OpoOH3a) U HUX NpUMEHEHUWE B ObITY W

IIPOMBIIIIJICHHOCTHU

3.3

[[lenounble Metajuibl: monoxkeHue B Ilepuwomnyeckoil cucreme
xumuueckux snemeHToB J[.M. MenaeneeBa; CTpo€HHUE MX aTOMOB;
HaxoxJeHue B npupojie. uznueckue 1 XMMUYECKUE CBOMCTBA (Ha
npuMepe Hatpus U Kayusi). OKCUIBI U TUIPOKCUIBI HATPUS U KaTHS.

[IprMeHeHne MEeTOYHBIX METAIIOB U UX COCTMHECHU

3.4

[llen1oyHO3eMENbHBIE METAJNIBI MarHuil M KajJbLIMH: IOJIOKEHUE B
[lepuonnueckou CUCTeME  XHUMHYECKMX  a3jaeMmeHtoB (.M.
MenpaeneeBa; CTpPOEHHE HMX AaTOMOB; HAXOXIEHHUE B IPUPOJIE.
duznyeckue W XUMHUYECKHE CBOWCTBA MAarHusd W KaJlbIUs.
Baxneime coeauHeHusl Kaiablius (OKCHZ, THUJIPOKCUI, COJIN).

XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHUS

3.5

AmoMuHUI: TIONOKeHWE B lleproauueckoil cucTeME XUMHYECKUX
snementoB J[.MI. MenzaeneeBa; CTpO€HHUE aTOMa; HAXOXKICHUE B
npupone. DPu3nuecKHe MW XHMHUYECKHME CBOMCTBA AIFOMHUHUA.

AM@oTepHbIe CBOMCTBA OKCUAA U TUAPOKCUAA aTFOMUHUS

3.6

Kenezo: mnomoxenue B llepuogndeckorl CHCTEME XHUMHUUYECKUX
anemeHToB [[.JI. MeHneneeBa; CTpPOEHHE aToMa; HAXOXKIECHHUE B
npupojae. Pu3nyecKkue U XMMHUYECKUE CBOMCTBA xkele3a. OKCHUbI,
rugapokcuanl u conu xkeneza(ll) u xenesa(Ill), ux cocras, cBoiicTBa

H ITOJY4YCHHC

3.7

XUMUYECKUH IKCIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMi METaJIoB
U CIUIaBOB, UX (PU3NYECKUMHU CBOWCTBAMU; U3yYEHUE PE3yJIbTAaTOB
KOppo3uun METaJJIOB (BO3MOXHO UCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB), OCOOEHHOCTEM  B3aMMOJEHUCTBHS  OKCHJA
KaJIpUMsg M HaTpus C BOJOM (BO3MOXKHO HCIOJIb30BAHHUE
BUJICOMATEpPHAJIOB); HCCIICIOBAHNE CBOWCTB JKECTKOHW  BOJIBI;

npoliecca TopeHust xele3a B KUCIopoae (BO3MOXKHO UCIIOJIb30BAHHE




BUJICOMATEpUAJIOB);  INPU3HAKOB  MPOTEKaHUsS  Ka4ECTBEHHBIX
peakiuii Ha MOHBI (MarHus, KaJibIUsl, ATIOMUHUS, IMHKA, *Kene3a(1l)
u okenesa(lll), memu(Il); nHaGmroneHuWe U omHMCcaHWE TMPOIECCOB
OKpalllMBaHUs TUJIJAaMEHUM HWOHAMM HaTpus, Kaausid U KajabIud
(BO3MOXKHO HCIIOJIB30BaHUE BHUJEOMATEPHATIOB); HCCIEIOBAHUE
aM(OTEepHBIX CBOMCTB THUIAPOKCHUIA QIIOMHHUS W TUIPOKCHUIA
IIMHKA; PEIICHHE SKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «Baxkueiue

MCTAJJIBI U UX COCOAUHCHUA»

XuMus U OKpyKaromas cpena

4.1

HoBbie Marepuanbl u TexHojoruu. BemiectBa M marepualibl B
MMOBCETHEBHOM KW3HU YEJIOBEKA. XHMMUSA U 310pOBbe. be3omacHoe
UCIOJIb30BaHUE BEILIECTB U XUMHYECKUX peakiuid B ObITy. I[lepBas

IoMouib IMpru XUMHYCCKNX O0KOTraX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW TpaMOTHOCTH. XHMHUYECKOE 3arps3HEHUE
okpyxaromien cpenbl [1IJIK. Posb Xumun B pelieHNN 3KOJIOrHYECKAX
npobsneM. IlpuponHble UCTOYHMKK  YIIIEBOAOPONOB  (Yrodb,
OPUPOIHBIN Ta3, HEe(Th), MPOAYKTHl MX MEPEpadOTKH, UX POJIb B

OBITY U TPOMBIIINIEHHOCTH

4.3

XUMHYECKUN JKCIIEPUMEHT: U3Y4YeHHE O0pas3loB MaTepHasoB

(cTekIio, criaBbl METAIOB, OJMMEPHBIE MaTepUaTbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEEOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
MPoBEPSIEMOro
TpeOOBAHUSA

IIpoBepsiemble TpeGOBaAHMS K MPeIMETHBIM
pe3yJjbTartamM 0a30B0Oro ypOBHS OCBOEHHS OCHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOI 0 00111€r0
oOpasoBaHus Ha ocHOBe PI'OC

IIpencraBnenue:

1.1

O TII03HAaBa€MOCTH SIBJICHUW IPUPOABI, ITOHUMAHHE
OOBEKTUBHOW 3HAUMMOCTH OCHOB XMMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHMS, KOMIIOHEHTa
o0mmel KymbTypel W TNPAKTUYECKOW JeATEIhbHOCTU
YyeloBeKa B YCJIOBHUSIX COBPEMEHHOro  OOIIECTBA;

IIOHUMAHHUC MCCTa XUMHH CPCAHU APYIUX CCTCCTBCHHBIX

HayK

1.2

0) HaY4YHbIX METOdax ITIO3HAaHMUA, B TOM  YHCIIC
IKCIICPUMCHTAJIbHBIX 151 TCOPETUUCCKUX METodax
HCCIICAOBaHHA BCIICCTB MW HU3YUCHHUA XHUMHUUYCCKHUX
peaKuHﬁ; YMCHHUC HUCITIOJb30BATH MOJACIIN JIA 00BSICHCHHS

CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 cdepax nMpoecCHOHATBHON NEATeTbHOCTH, CBSI3aHHBIX
C XAMHEH W  COBPEMCHHBIMH  TEXHOJOTHSIMHU,
OCHOBaHHBIMU Ha JOCTH)KCHHUSX XUMHUYECKON HAYKH, YTO
MO3BOJIUT OOYYaAIOMUMCSl paccMaTpUBaTh XHUMHIO Kak
chepy cBOeH Oynyuiei npodeccroHaibHON
NESATSILHOCTU U CICNIaTh OCO3HAHHBINA BHIOOP XMMHH Kak
npodUIBHOTO TpeaMeTa NpU IepexojJe Ha YPOBEHb

CpellHero o01ero oopa3oBaHus

Bnagenune cuCTEMOM XUMMYECKUX 3HAHUKW M YMEHHUE

INPpUMCHATh CHUCTEMY XHUMHYCCKHX 3HaHI/Iﬁ, KOTOpas




BKJIIO4YAacT:

2.1

BKHEHIIINE XUMHYCCKUE TTOHATHSA: XUMUYECKUH DJIEMCHT,
aTOM, MOJIEKyJa, BEIIECTBO, IPOCTOE U  CJIOXKHOE
BCIICCTBO, OMHOPOAHAS W  HEOJHOPOIHAS  CMECh,
OTHOCUTEIIbHBIE AaTOMHAas W  MOJCKYJIIpHas MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb (CpeaHsis),
XUMHYECKasl Peaklys, PEaKIUd COCIUHCHHUS, pPEaKIuu
pa3NoKEHUS, PEAKIMU 3aMEIIEHUs, PEAKIH OOMEHa,
TEIJIOBOM 3P QEKT peakiuu, 3K30- M IHIOTCPMUYCCKHE
peakIuy, pacTBOP, MaccoBast JA0JIS XUMHUECKOTO DJIEMEHTA
B COCAWHCHWH, MaccoBas JOJISI W  TPOIEHTHAs
KOHIICHTpAllMs BEIICCTBA B pacTBoOpe, SIpPO aToMma,
AJICKTPOHHBIA CJIOM aroma, aToMHas OpOWUTallb, PaJNyC
aToOMa, BAaJCHTHOCTb, CTEIEHb OKHUCJIEHHS, XHUMHUYECKas
CBSI3b, DJICKTPOOTPUIIATEIHFHOCTD, TTOJISIPHAS W HETOJSIpHAS
KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, METAJUINYECKAS CBA3b,
KpUCTAJLTHIECKasT pemérka (aromHas, MOHHA,
MeTaJNTMIeCKasi, MOJICKYJIIpHasi), WOH, KaTWOH, AaHWOH,
AICKTPOJIUT M HEDJIEKTPOJIUT,  AJIEKTPOIUTHYCCKAs
JUCCOIIMAINS, PEaKIIMi HOHHOTO OOMEHa, OKHMCIIUTEIbHO-
BOCCTaHOBUTEJIbLHBIE peaxium, OKHUCJIUTEITb u
BOCCTAaHOBUTEIIb,  OKHCJIEHHE W  BOCCTAHOBIICHHE,
AJEKTPOJIA3, XUMHYECKOE paBHOBecHe, oOparuMble U
HEOOpaTUMbIC PEaKIMHU, CKOPOCTh XUMHUYECKOH PEaKIIHu,

kartanuzarop, [IJIK, koppo3us MeTamioB, CILIaBbI

2.2

OCHOBOITOJIAralolue 3aKOHbI XMMHU: 3aKOH COXPAHECHUS
Maccel, nepuoandeckuil 3akoH .M. MenaeneeBa, 3akoH

ITIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUU XUMHUH: ATOMHO-MOJIEKYJIIDHAs TEOPHs, TEOPHS




3JICKTpOJII/ITI/I‘{€CKOI>’I Jucconuanmmn

BHaI[GHI/IC OCHOBaMH XUMHYECCKOU I'paMOTHOCTH,

BKJTIOYAIONIEN

3.1

YMEHHME MPAaBWIBHO MCIOJIb30BaTh U3YYECHHBIEC BEILECTBA
U MaTepuaibl (B TOM YHCIE MUHEpAJIbHbIE yn00peHus,
METalIbl ¥ CIUIaBbl, MPOAYKTHI MEepepadbOTKH MPUPOIHBIX
VCTOYHHUKOB YIJIEBOAOPOAOB (Yrisi, NPUPOJHOIO Tasa,
He(TH) B OBITY, CEIBCKOM XO31CTBE, HA MPOU3BOACTBE U
NOHUMAHHUE 3HAYEHUs JKUPOB, OEIKOB, YIJIEBOIOB IS
OpraHM3Ma 4YeJIOBEeKa; YMEHHE MPOTHO3UPOBATh BIUSHUE
BEUIECTB W XHMHYECKUX IIPOLUECCOB HA OPraHu3M

YeJIOBEKA U OKPYIKAIOIIYIO IPUPOTHYIO CPEMY

3.2

YMCHHUC HHTCIPUPOBATDH XUMHUYCCKHC 3HaHUA Cco

SHAHUAMUA OPYTIUX y‘le6HBIX IMpcamMcTOB

3.3

HAJIM4YMUE ONBbITa PabOThl C Pa3IMYHBIMM HCTOYHUKAMHU
uHdOpMAaIU 0 XUMUU (HaydHas ¥ HAYYHO-TIOMYJISIPHAS

JUTEpaTypa, CI0BAPHU, CIPABOUHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTMBHO OIEHWBATh HWHGPOPMAIHIO O
BCIICCTBAX, MWX TMPEBPAIICHUSIX M  MPAKTHYESCKOM
NPUMEHEHUN W YMEHHUE HMCIOJB30BaTh €€ Ui PErICHUS

y4eOHO-TI03HaBaTEeNbHBIX 3a7a4

Brnagenne  OcHOBaMM — IOHATHMHOIO  ammapara |
CHUMBOJIMYECKOT'O SI3bIKa XUMUU VISl COCTaBJICHUS POPMYIT
HEOPraHMYECKUX BEUIECTB, YPABHEHUN XWMHMYECKHUX
peakuui; OCHOBAaMH  XMMHYECKOW  HOMEHKIATYpbl

(IUPAC u TpuBHanbHON)

YMeHue OOBACHATH CBSI3b TOJIOKEHUSI JJIEMEHTa B
[leproauyeckoit CUCTEME c YUCIIOBBIMU
XapaKTEepUCTUKAMU  CTPOCHUS AaTOMOB  XHMHYECKHUX

AJIEMEHTOB (COCTaB MW 3apsl sijapa, oOIIee YHUCIo




AJIIEKTPOHOB),  paclpeiesieHueM  3JEKTPOHOB IO
HPHEPreTUYECKUM  ypPOBHSIM  aTOMOB  NEPBBIX  TPEX

IICPUOAO0B, KAJIUA U KAJIbIIUA

[IpencraBneHne 0 NEPUOANYECKON 3aBUCUMOCTHA CBOMCTB

XUMHUYECKHUX AJIEMEHTOB (pamuyc aroma,
6 AJIEKTPOOTPULIATEILHOCTD),  MPOCTBIX M CIIOXKHBIX
BEIIECTB OT MOJIOKEHUS 3JeMEHTOB B llepuomgumueckoi
cucTteMe (B MaybIX MEpUoAax U TIaBHBIX MOATPYIIAX) U
AJIEKTPOHHOT O CTPOEHHS aTOMa
7 YMenue kinaccuuuupoBath:
7.1 XUMHYECKHE DJIIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECCTBA
7.3 XUMHAYECKUE PEAKLINU
8 YMeHue onpenensiTh:
g 1 BaJJICHTHOCTb UM  CTEIEHb OKHCJICHUS  XMMHYECKHUX
. AJIEMEHTOB, 3apsA] HOHA
2.9 BUJ XHMHUYECKOM CBA3M U THUI KPUCTAIUIMUYECKOU
. CTPYKTYPBI B COCTUHEHUSIX
¢ 3 XapakTep Cpellbl B BOAHBIX PAcTBOPaxX BEHIECTB (KHUCIOT,
. OCHOBaHUM)
8.4 OKHCJIUTEIb U BOCCTAHOBUTEJIb
9 YMeHue xapakTepu3oBarh (DU3UYECKHE W XUMHUYECKHE
CBOMCTBA:
MPOCTHIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOJ], rpadur,
9.1 anMas, KpeMHHM, a3oT, Qocdop, cepa, Xjop, HATPUH,
KaJIU, MarHui, KaJblUi, alTFOMUHUM, KETe30)
CJIO)KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAaCTBOPOB
9.2 (Boa, aMMUakK, XJIOPOBOJOPO, CEPOBOJOPO, OKCUIBI U

rugpokeuasl MerauioB [-IIA rpynn, amoMuHus, Menu




(I), unnka, xene3za (Il u III), oxkcunapr yraepona (I u 1IV),
kpemuus (IV), azora u docopa (III u V), cepst (IV u
VI), cepnucras, cepHasi, a30TUCTas, a30THasA, pochopHasd,

yrojbHasi, KpEMHUEBAs! KUCJIOTA U UX COJIH)

IIPOTrHO3UPOBATh U XapaKTCPHU30BATb CBOMCTBA BCIICCTB B

3aBUCMUMOCTH OT HX COCTaBa M CTPOCHHA, IIPHUMCHCHHUC

9.3 BCILIECTB B 3aBHCHMOCTH OT HMX CBOMCTB, BO3MOXKHOCTH
MPOTEKAHUSI XUMHYECKUX NPEBpallleHUd B pa3IMYHbBIX
YCIIOBUSIX

10 YMeHue  CcOCTaBisAiTh ~ MOJIGKYJISIDHBIE M HOHHBIE
YPaBHEHHUS PEAKLIUN, B TOM YHCIIE:

10.1 peaxIii HOHHOTO OOMEeHa

10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN

103 WUTIOCTPUPYIOIINX XUMHYECKHE CBOWCTBA W3YYEHHBIX

' KJIACCOB (TPYIIIT) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKAAOIIUX TE€HETUYECKYI0 B3aUMOCBSI3b MEXKIY
' HUMH

11 YMeHue BbIYUCTATh (IPOBOAUTH PACUETHI):
OTHOCUTEJIbHYIO MOJICKYJISIDHYI0O M MOJISIPHYIO MAacChl

11.1 BEILIECTB, MAacCOBYIO [IOJK0 XHMHYECKOIO »3JIEMEHTa B
COEIMHEHUU

11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB
M0 YpPaBHCHUSM XHUMHUYECKUX pEaKIuid U HaXOAUTh

114 KOJIMYECTBO BEUIECTBA, O0OBEM M MacCy pEareHTOB WIIU
MPOJIYKTOB peaKkuu

12 Bnagenue (3HaHuE OCHOB):

121 OCHOBHBIMU METOJaMU Hay4HOT' O MTO3HAHUS

(mabmrosieHue, U3MEPEHHUE, AKCIEPUMEHT,




MOJIEJIMPOBAHKE) MPU U3YYEHUU BEILECTB U XUMHUUYECKUX
ABJICHUW; yMeHue CcQPOpMYIHpPOBaTh MNpoOJIeEMy U

MMPpCOIO0KUTD IIYTH eé PCUICHUA

12.2

O0e3omacHOl palbOThl € XHUMHYECKUMHU BEIIECCTBAMH,

XUMHUYECKOHN ToCcyoi 1 1a00paTopHBIM 000PYI0BaHUEM

12.3

npaBujaMu 0€30MacHOro oOpalleHuss ¢ BEIIECTBAMH,
UCIOJIb3yEeMBbIMH B TIOBCETHEBHOW JKM3HU, MPaBUIAMHU
MOBEJACHUS B  IEMIX  COCpPeKCHHUS  3J0POBBbS M
OKpYKaloIllel TMPHUPOTHON Cpeibl; MOHUMaHHE Bpea
(omacHOCTH) BO3ACHCTBUSI HA JKUBBIE OpPraHU3MBI
OTIPENCNIEHHBIX BEIIECTB, CIOCOOOB YMEHBIIICHUS U

MMpCaAOTBPAICHUA NX BPCAHOI'O BO3I[€I‘/IICTBI/IH

13

Hannuune IMPAaKTUYCCKUX HABBIKOB IINIAHUPOBAHUA H
OCYIICCTBIICHUA CIACAYIOMMUX XUMHUYCCKHUX

9KCIICPUMCHTOB:

13.1

HN3Y4YCHHUC KU OIIMCAHUC (I)I/ISI/I‘-IGCKHX CBOMCTB BCIICCTB,
O3HAaKOMIJICHUC C (bI/I3I/I‘I€CKI/IMI/I 151 XUMHWUYCCKHUMH
SABJICHUAMU, OIIBITHI, HIUIIOCTPUPYIOIIUC IIPU3HAKHU

IMPOTCKAHUA XUMHYCCKHUX peaKuHﬁ

13.2

M3y4eHUE CIIOCOOO0B pa3eNieHNsl CMecei

13.3

INOJIYUYCHHUEC KHCJIOpOoAa W  HU3Y4YCHHC €TI0 CBOfICTB;
MMOJIY4CHUC BOAOpOoAa MW  HM3YUCHHC CIO CBOfICTB;
IMOJIYUYCHHUC YIJICKUCIIOIO I'a3a W H3YUCHHC €TO CBOﬁCTB;

IMOJIYYCHHUC aMMHaAKa U U3YYCHUC CTO CBOICTB

134

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MAacCOBOM

JI0JIEH paCTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHUE WHAUKATOPOB (JIaKMyca, METWJIOpaH)Ka |
denondranenna) s ONpeneNeHUsT XapakTepa Cpeibl B

pacTBOpax KUCJIOT U LIEI0OYEN

13.6

HCCIICAOBAHUEC W OIIMCaHHUC CBOMCTB HEOPTraHNYCCKHUX




BCIICCTB PA3JIMYHBIX KJIACCOB; M3Y4YCHHC B3&PIMO,Z[€I>’ICTBI/ISI
KHCJIOT C MCTAJJIaMH, OKCHUAaMH MCTAJJIOB, paCTBOPHUMbBIMHA
N HCPACTBOPHMMBIMH OCHOBAHUWAMH, COJIIMH, ITIOJIYUCHHUC
HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHC OJHOI'O
MCTallla JApyruM M3 pacTBOpa COJIM; HCCICAOBAHHC

aM(l)OTepHBIX CBOMCTB THAPOKCHUAOB aJIIOMHUHUA N [IUHKA

13.7

peuieHrue  DKCIEpUMEHTANbHBIX  33Jad 1O  TeMaM:
«OCHOBHBIE KJIACCHl HEOPraHWYECKUX COEIUHEHUI»;
«ONEeKTponuTHYECKas  Auccouuauus»;  «Baxuelmue
HEMETaJUIbl U UX COCIMHEHUs»; «BaxkHeume MeTaisl 1

HnX COCAUHCHUA

13.8

XUMHUYCCKHC HKCIICPUMECHTHI, WUTIOCTPUPYIOIIHE
NpU3HAKK TIPOTEKAHWS pPEaKIMi HWOHHOTO OOMEHA;
KauyeCTBEHHBIE PEAKIIMH Ha MPHUCYTCTBYIOIMINE B BOJIHBIX
pacTBOpax HOHBI: XJOpHUI-, OpOMHA-, HOTUI-, CYIbdar-,
dbocdar-, kapOoHAT-, CUIMKAT-aHUOHBI, THAPOKCH]I-UOHBI,
KaTHOHBI aMMOHUS, MarHus, KaJIbIUs, aTIOMUHHS, JKelie3a

(2+) u xkene3a (3+), meau (2+), HMHKA

14

YMmenune:

14.1

NPEJICTABIIATh PE3yJbTaThl JKCIIEpUMEHTa B ¢dopMme
BBIBOJIOB, JIOKa3aTelIbCTB, TrpauKoB M TaOIUI H

BBIABJIATH SMIIMPUYICCKUC 3dKOHOMCPHOCTH

14.2

YCTAaHABJINBATL CBA3U MCKIAY PCAJIbHO Ha6J'II-0I[aCMBIMI/I
XUMHUYCCKUMHU ABJICHHUAMUA u Imponecccamu,
MNpOoUCXOoaAiAIMMMHU B MAKpPO- M MHKPOMHUPC, OOBSICHATH

IIPUYIHUHBI MHOT! OO6p33H}I BCIICCTB




HNEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblIii 3J1IEMEHT COAEPKAHUS

1

HGpBOHa‘IaJ'IBHBIC XUMHWYCCKHUEC ITOHATHS

1.1

UucTteie BemecTBa u cMecu. CiocoObl pa3aesieHus: cMecei

1.2

ATOMBI u MOJICKYJIBI. XHUMHUYECKHE QJICMCHTHEI. CuMBOJIBI

XUMHNYCCKUX OJICMECHTOB. HpOCTBIG H CJIOKHBIC BECIICCTBA.

1.3

Xumuyeckass  (¢opmyna. BaleHTHOCT aTOMOB  XMMHYECKHX

ay1eMeHTOB. CTEeNeHb OKMCIICHUS

1.4

3aKOH MOCTOSHCTBA COCTaBa BCHICCTB. OTtHocuTenbHAsg aTOMHAas
Macca. OTHOCHUTEIbHAs MOJICKYJIIpHAsA Macca. MaccoBas J0JIA

XUMHUYECCKOI'O 3JIEMEHTA B COCAMHCHUHN

1.5

KonmnuectBo BemectBa. Monb. MonspHas macca. MonspHbiii 00bEM
razoB. B3anMOCBs3b KOJMMYECTBA, MAcChl M YHUCIA CTPYKTYPHBIX

CAHUHUIL BCIIICCTBA

1.6

PU3UYECKUE U XUMHUYECKUE SBIICHUSA. XUMHYECKasl peakluus U €€
MpU3HAKU. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHWMHUYECKHUE

YpaBHEHHUS

[lepnognuecknii 3akoH u Ilepmommueckass cucTeMa XUMHYECKHX

sanemenToB .. MenneneeBa. CTpoeHne aTOMOB

2.1

[lepmognueckuit 3akoH. Ilepuommueckas cucTeMa XHUMHUYECKHUX
anemenTtoB .M. MenneneeBa. Ilepronsl u rpynmnbel. OU3HYECKUAMN
CMBICI IIOPSAKOBOIO HOMEpPa, HOMEPOB II€pUOJAa U TPYIIIbI

JJIEMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M30TOMBI. DIIEKTPOHBL.
CtpoeHnue 3IEKTPOHHBIX 000JI0U€K aTOMOB MEPBBIX 20 XUMHUYECKUX

sanemeHTOB [leprnoanueckon cucrems JI.1. Menneneesa

2.3

3aKOHOM€pHOCTI/I B HU3MCHCHUHM CBOMCTB XMMHYECKHMX DJICMECHTOB




NEepBBIX TPEX TMEpPUOMOB, Kalus, Kalblius (paguyca aToMOB,
AJIEKTPOOTPULIATEIBHOCTH, METAUIMYECKUX U HEMETaUIMYEeCKUX
CBOMCTB) M HX COEAMHEHUH B COOTBETCTBHUM C TOJOKEHUEM

AJIEMEHTOB B llepnoanyeckon cucTemMe U CTPOEHUEM X aTOMOB

CrtpoeHue BelecTBa

3.1

Xumuyeckas cBsa3b. KoBajieHTHas (MOJIApHAsi U HEMOJISIpHASI) CBSI3b.
DIIEKTPOOTPUIIATENBHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBS3b.

Meraumnueckas CBI3b

3.2

Tunbl KPUCTAUIMYECKAX  PEIIETOK (aToMHas, VOHHA,
METaJUIMYeCcKas), 3aBUCUMOCTb CBOMCTB BELIECTBA OT THIIA

KpHCTaJIJII/I‘ICCKOﬁ peﬂléTKI/I H BHJA XUMHYECKOU CBSI3HU

Baxneiime MNpCaACTABUTCIIN HCOPIraHNYCCKHUX BCIICCTB. Hemeransl

H UX COCOIMHCHUA. MerTaibl U uxX COCAMHCHUA

4.1

Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHWYECKUX COEIMHEHUM:
OKCHUJIOB (COJIeOOpa3yrolue: OCHOBHbBIC, KUCJIOTHbBIE, aM(OTEpHBIC)
U HecojeoOpa3yrolue; OCHOBaHWM (IENOYM M HEpacTBOPUMBIE
OCHOBaHUS); KHUCIIOT (KUCIOPOACOAEpKAIlUe M OECKUCIOPOAHbIE,

OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

@OU3NYECKUEe W XHMMHUYECKHME CBOMCTBA MPOCTBIX BENIECTB-
HEMETAJJIOB: BOJIOPOJIa, XJIOpa, KUCIOpoaa, cephl, a3ora, docdopa,

yraepojaa, KpeMHus

4.3

du3nYeCcKrue U XUMHUUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJLJIOB!
JIMTHUA, HATPHUA, KaJIWd, Marivsad W KaJlblW:A, aJlFOMUHUA, KCIIC3a.

DIEKTPOXUMHYECKUH PsIJl HAIPSKEHUI METAIIIOB

4.4

OuU3NYECKNEe U XUMHUYECKHE CBOWCTBA BOJOPOAHBIX COCAUHECHUU

HEMETAJIOB: XJIOPOBOAOPO/IA, CEPOBOAOPOA, aMMHaKa

4.5

OU3NYECKNEe U XUMUYECKHUE CBOMCTBA OKCHUJIOB HEMETAJIOB: CEPbI
(IV, VI), azora(Il, IV, V), dochopa(lll, V), yraepoma(ll, 1V),

kpeMHus(IV). [TonydeHue okCU10B HEMETAIIIOB

4.6

XUMHUYECKHE CBOMCTBA OKCUAOB: MeTaioB [A—IIIA rpynm, nuHKa,




meau(Il) u sxeneza(1l, III). [TonydeHnrne okCHIOB METAIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHUM U aM(pOTEPHBIX THAPOKCUIOB (Ha
npuMepe TUAPOKCUIOB aJTIOMUHHUS, jKene3a, UuHKa). llomydenwue

OCHOBAaHMU M aM(OTEPHBIX TUAPOKCUIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT:  XJIOPOBOJOPOJHOM,
CEpPOBOJIOPOJIHOM, CEPHHUCTOM, CepHOM, a3oTHOM, (dochopHOH,
KpeMHHEBOM,  yrosbHOW. (OcoOble  XMMHUYECKHE  CBOWCTBA

KOHIIEHTPUPOBAHHOM CEpHOU U a30THOU KUCIIOT. [lomyduenue kucior

4.9

O6mmue xuMuyeckre cBoiicTBa cpeaHux comneil. [lomyuenue coneit

4.10

[Tony4yenue, coOumpaHme, paclo3HaBaHHE BOIOPONA, KHCIOPOJA,

aMMMaKa, YIJIEKHCIIOro Ta3a B JabopaTopun

4.11

[lonyuenne  amMmmaka, CEpHOM W a30THOM  KHUCJIOT B

IPOMBIIUIEHHOCTH. OO11IKEe CITOCOOBI MOTYyYEHUS METAIIIIOB

4.12

I'eneTnueckas CBA3b MCKOY Kj1acCaMH HCOPraHN4ICCKUX

COeIMHEHUN

XUMHUUYECKHUE PEAKIIUU

5.1

Knaccudukarums XuMAYECKHX pEakIWid MO Pa3IMYHBIM MPHU3HAKAM:
0 YHCIy M COCTaBy YYacCTBYIOINIUX B PEAKIUHM BEIICCTB, IIO
TerioBoMy 3¢¢deKTy, 1O U3MEHEHUI0 CTENEeHEeW OKHCIICHUS

XHUMHNYCCKUX 3JICMCHTOB

5.2

TermnoBoit  3pdexT XuMHUECKON peakiuu, TEePMOXUMUYECKHUE
YpaBHEHUS. OK30- u SHAOTEPMHUUECKUE PEaKIIHH.

TepMoxumMudecKkre ypaBHEHHUS

53

OKUCIINTEIIbHOBOCCTAHOBUTEILHBIC PCaKIHUH. Oxucaurenu n
BOCCTAaHOBUTCIJIN. Hpoueccm OKHCICHHA KW  BOCCTAaHOBJICHHII.

DJNIEKTPOHHBIN OalaHC OKUCIUTENbHOBOCCTAHOBUTEILHOMN peakIuu

5.4

Teopust AIEKTPOIUTHYECKON Auccounanuu. KaTuoHbl, AHUOHBL.
DJIEKTPOIUTHI U HEANEKTPOJIUTHI. CUIIbHBIE U CITA0bI€ AICKTPOJIUTHI.

Crenenp auccoMalim




5.5

PeaKHI/II/I VOHHOTO 0OMeEHa. Y CJIOBUS IMPOTCKaHUA peaKuHﬁ HOHHOT'O

0OMeEHa, MOJIHBIE U COKPAUIEHHBIE HOHHBIE YPaBHEHUS PEaKLIii

XHUMUS U OKpYyKarolas cpena

6.1

Bemectsa u Marepuaibl B IIOBCEHEBHOM JKWM3HHU YEJIOBEKA.
be3zonacHoe HCMONB30BAHUE BEIIECTB M XUMHUYECKUX PEAKIHUN B
naboparopur u ObITy. [lepBas MoMoIs P XUMUYECKUX OXKOTaX U

OTpPaBJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH Cpefibl (KHUCIOTHBIC 0K,
3arpsA3HEHHE TIOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro
npenotBpaimienus llpenensHas qomycTumasi KOHIICHTPAIIHSI BEIIECTB
(ITIK). Pomp xuMum B PpEHICHUH IKOJIOTHYECKUX IPOOJIEM.

Ycunenune napaukoBoro dddexra, pazpynieHue 030HOBOT'O CIIOS

6.3

[Ipumenenue cepwl, azora, Qocdopa, yriepoga, KpeMHUS U HX
COCIMHEHUN B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
xo3stiicTBe. llpuMeHeHne MeTauioB W CIUIaBOB (CTalb, YYTYH,
TIOPATIOMUHUNA, OpoH3a) B OBITY H TIPOMBIIUIEHHOCTH UX
coenuHeHui. [loHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CHOCOOBI

3alIUTHI UX OT KOPPO3UHU

6.4

[TpupogHbIe MCTOYHUKU YTIACBOIOPOAOB (Yroib, MPUPOAHBINA Tas,
HEePTh), MPOAYKTHl UX MepepaboTku (OEH3UH), UX pOJb B OBITY H

IMPOMBIIIIJICHHOCTH

6.5

[lepBoHauanbHbIE TOHATHS OO0 OPraHUYECKUX BEIIECTBAX Kak O
COCIMHEHUSX yriepona (MeTaH, 3TaH, ATWUJICH, aleTUJIEH, 3TaHOII,
ITMIEPUH, YKCycHasi kuciora). [loHsTHe o OMONOrMYecKH BasKHBIX
BEIIECTBAX: JKHUpaxX, O€JIKkaxX, yIJieBoJAaX — W HMX POJM B KU3HHU

YCJIOBCKA

Pacuértnr:

7.1

1o hopMysaM XUMHUYECKUX COCTUHEHUM

7.2

Macchbl (MaccoBOM) JOJIM PACTBOPEHHOIO BEIIECTBA B pACTBOPE

7.3

M0 XUMHWYCCKHNM YPaBHCHUAM







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus: 8- kinacc: 6a30BbIN YpOBEHB: YUECOHUK; S-€ U3aHue, TepepabOTaHHOE
["a6puensa O.C., OctpoymoB WN.I'., Crankos C.A. AkiirioHepHO€E 00111eCTBO
«M3narenscTBO «IIpocBenienre»

» Xumust: 9- kinacc: 6a30BbIN YpOBEHB: YUCOHUK; S-€ U3JjaHUE, TIepepadOTaHHOE
IMabpuensn O.C., Octpoymon N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«M3narensctBO «lIpocBenienue

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJISA [loypounsie
paspaborku 1o xumun k YMK T'a6puensua. 8 knacc HOBBIM ®I'OC |

SActpedora O. H.
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