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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON paboueil MporpamMMbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEToJaBaHusl yYeOHOTo mpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpeACTaBICHHE O LENAX, OOIIeH cTpareruu
oOyueHusi, BOCIUTAHUS M PaA3BUTHA OOYYAIOMIMXCSA CpPEACTBAMHU Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIpENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYyEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOr0 Mpollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JEATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIIYXUT OCHOBOM [Isi (OPMHUPOBAHUS MHPOBO33PECHHUS
oOyyJaroiierocsi, ero MpeACTaBICHUM O MaTEepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOoJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPALIECHUSIX
PHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyeHnune xumuu:

CIIOCOOCTBYET  pealii3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JMYHOCTH, €€ 0011el U (PyHKITMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coiepKaHusi MPOrpaMMbl MO XUMHUHU C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATU CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSL K JPYrOMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEN MPAKTUYECKOIO MPUMEHEHUS W MOJYyYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABJIEHUS 0 XUMUYECKON COCTABIISIONIEM HAYYHOW KAPTUHBI MUPA B JIOTHUKE
€€ CHCTEMHON NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHne XUMHU MPOUCXOJUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHHM TNPOUCXOAUT (QOpMHUPOBaAHUE 3HAHUN OCHOB
XUMHUUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEHUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYIHBIX O00O0OIIEHH MHMPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
JESATEIIbHOCTH, OCBOCHUM IIPaBUJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHUE MPUOOPENTU TaKUE 1IETH, KaK:

— (OpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CHOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEbHOM JEATEIbHOCTH, HAyYHbIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBHi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBIICHUS
OKpY>KaroIIer0 MHUpa, WCIOJB3ysl 3HAHWUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATh MX MpPHU pPEIICeHWH MpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYJIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHUYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHON Cpebl;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWISI W HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OOwiee YUCIO YacoB, OTBEACHHBIX I HM3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajaeHTHOCTP aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYECKUEe U XUMHUUYECKUE SBICHUS. XMUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu 0OpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUN, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUSI XUMHYECKHX peaklMil (pasiioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YE€HHE CIOCOOOB pa3JesieHHs CMecei: C MOMOINbI0 MarHuTa, (UIbTPOBAHHE,
BBITIAPUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPoBEACHNE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoaa B IpupoAe, (U3HMUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucimopoaa. CrocoObl



MOJIyYeHHUS] KUCTopoAa B J1abOpaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bopopon — anemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pacrtBopurenb. PacTBOpBIL
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XMUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHbIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyoinue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHrne ocCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJEICHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJ0ICHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3ll0B BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEILIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHHUE  BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pa30OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, IOJTYyYECHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuonuueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemMeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBSA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KiIaCCU(PUKALMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX 2JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Teproanueckoit cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB IlepuoAa H
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoi CUCTEMbI XUMHYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpakTtuku. [[. M. MeHneneeB — y4y€Hbl U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (MOJIIpHAsT UM HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUs U BOCCTaHOBIIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJAPOKCHAA LMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJICTBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE TOHSATHUS: Hay4YHbIN (DaKT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiaccuuKamus, MepPUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, ra3, (M3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHCHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukaiysa XuMA4eCcKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBOMYy H(ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocraBieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HUCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XxuMu4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpalI€HHbIE HWOHHBbIC YypaBHEHUs peakiuid. CBOICTBA KHUCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O TMApOIN3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIOB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peaKinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, MpOLECCAa UCCOUMALMU KHUCIOT, IIEJI0YE U COJer
(BO3BMOKHO  HCHOJIb30BAHME BHUACO MaTE€pUaliOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3jioKEHUs, COSTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaklMid Ha HOHBI, pelIeHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaJsibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TajoreHoB. (OCOOECHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/UlaMH, IIesio4amMu). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIWe XJIOpPUIbl U UX
HaXOXJICHUE B MIPUPOJIE.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENNM KHCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHWMUYECKHe pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJyYeHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cyabdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmiast xapakrtepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCcKUe U XUMUYECKHE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (QU3NUYEeCKUEe U XMUMHYECKUE
CBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yA0OpeHuil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, HOuYBbl U BonoEMOB). docdop,
aJoTpornuele Monupukanuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPAcCIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJieMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, TMTaPHUKOBBIM
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKue U XMMHYECKHUE CBOMCTBA,
noyJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayaibHbIE MOHATHS 00 OPraHUUYECKUX BEUIECTBaX KakK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKH BA)KHBIX BEIIECTBAX: )KHUpax, OeJKax, yriieBojgax — U ux
poJiM B JKH3HM YeEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHUs B mnpupoge. OOmue mnpenctaBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIIICHHOCTH. BaxxHeline CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawimue (GU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuamu ceppl U €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YEHHWE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HaOJIOJiIeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMu azora, ¢dochopa M HX COCAMHEHHN (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYCHUE,
coOupaHue, pacrno3HaBaHUE U U3Yy4YCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YUCHHE MPU3HAKOB
WX IPOTEKaHHUsI, B3aNMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MoJydyeHue, cOOUpaHue, pacrlo3HaBaHUE U M3yUCHUE
CBOMCTB YTJIEKMCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbl U UX COCTMHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTtamyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHE CBOMCTBA MeTauioB. OO0rue
CroCcOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjaBbl (CTajlb, YYTyH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MenpaeneeBa, CTpOCHHME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJIeHUE B npupoae. PU3ndyecKkne 1 XMMUUYECKUE CBOMCTBA MAarHUs
U Kanblus. Baxueilve coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXOoXAeHWE B mpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucteme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoEHHE aroma, HaxOXJIcHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCHIBI U cosn kene3a (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHUE BHJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFIOMUHUS, [UHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxknenime
METAaJIJIbl U UX COCMHCHUSD.

XUMHA M OKPYKAKOLIAS cpeaa

BemectBa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momols mnpu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun dK0JIOrH4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

nu3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIUIAaBhl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH W3yYeHHMH XUMHUHU B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DaKT, rumores3a, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIaCCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEINPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOYyYEeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COI[MOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOIIEeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YUYarOIIUXCSl.

JInyHOCTHBIE ~ pe3yabTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAllUM U
pacCIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpakIaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrUX  BHAAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOW NeSITeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHWE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEAKLINH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U COCTABIISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUHU B TO3HAHUH TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA TMOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBICHHOCTH U YPOBHA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOT0Js, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyda pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbBHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHON npoecCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CylIECTBOBaHUs, TOHUMAHUE [IEHHOCTH 3I0POBOTO U
O0e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYyaLUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTed HUX PEelIeHUs MOCPEICTBOM METOJ0B XHMMUHU,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS MM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYUMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, FIKCIIEPUMEHT U APYToe.), KOTOpbie
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHM (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTUUECKUE PaCCYXIeHUS (MHIYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTAa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUSL:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUM;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJaTh 3a XOJ0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAJIMW3MpPOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/JaBaTh BONPOCHl (B XOA€ Juanora M (Wid) TUCKYCCHM) IIO
CyllecTBy  0oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS MPEJI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUI0
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM  JCUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJyYEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IMOJYUYEHHOIO PE3YJIbTaTa 3asBICHHOM LIEJIH, YMEHUE
MCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 33JIaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIVHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 3 EKT peakinmu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, pPagnycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSIThH 3TU TTOHSTHS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYID CHUMBOJUKY JJIsI COCTaBJCHUS (HopmyJl
BEIIECCTB M YPAaBHEHUN XUMUUYECKUX PEAKIINM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAasT M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaTb cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3iuvaTh TIOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOmNbIIME TIEPUOJIBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMHYeckux diemernToB J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEIEIICHUE UX IO SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHI;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHONU NEATCITbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOoM U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUjiaM OOpaIleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJYYEHUI0O W COOMpPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOHM JIOJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondTaiend, METUIOPAHXK U JPYTHe).

K xoHiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKIUMU HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAIIMYecKas pemeTka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeNeiabHO JOIMyCTUMas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY I COCTaBJICHHUS (HOPMYyT
BEILIECTB ¥ YPABHEHU XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmysiaM, BUJ XUMHUYECKON
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyto (popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3iuuaTh MOHATHUS «rJaBHas mnoarpynna (A-rpynmna)» u «mnodoouyHast
noarpynmna (b-rpynma)», manbie u OOJdbIIME TMEPUObI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieyieHue HMX MO0 DJIGKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEIMHEHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBa,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKHCICHHUSI
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
NpuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7a00paTOpHBIM  O0OpYJOBaHHEM, a TaKXe TMpaBWia OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapOonart-, ¢docdar-, cuiamkKar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlUU MBICTUTEIBHON NEATETbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, IKCIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Paznea 1. [lepBonavaibHble XMMUYECKUE MOHATHS
Xumus — BakHas 00J1acTh
L1 €CTCCTBO3HAHUS U 5 ) bubnunoreka LIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyesIoBeKa
12 BemiecTBa u XumMuieckue 15 | bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcmmax https://m.edsoo.ru/7f41837¢
29 Bonopoa. ITonstue o kucinorax g | bubmmnoreka HOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bubnmnoreka [JOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [{OK

HCOPTaHNYCCKUX CO€OUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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

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




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHUYecKkHe peakun
11 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 | bubnuorexa [IOK
' OCHOBHBIX pa3/JesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmuorexa [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubnmorexa LHOK
) Py - -oP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
but6mmorekxa [IOK
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUECKUX
24 aneMmeHToB IVA-rpynnsl. Yraepon u 8 1 2 buomrorexa LIOK
) . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

. bubnuorexa [JOK
3.1 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B a ¥ MaTepraibl B )KU3HU YEJIOBEKA 3 bubmmorexa LIOK
) cliecTs P . https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
p s 3 bubnunoreka LIOK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o Tema ypoka Beero KOﬁHTpO.HbeIe H[%aKanecmae 06pazoBaTeILHbIe
padoThbI padoTbI pecypebi
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6nmorexa LIOK
yeJioBeka. Tejia U BemecTna https://m.edsoo.ru/ff0d210c
2 ITonarue o MeTogax MO3HAHUS B XUMUHU 1 Bubmorexa HOK
A https://m.edsoo.ru/ff0d227¢
IT 3] No 1 «I1 3]
3 b naGoparopirt 1 npute! oGpamerms ¢ 1 BuGmiorera [[OK
patop P paill https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
YucTteie BemecTBa U cMecH. CriocoObl bu6nunorexa LIOK
4 N 1
paszneneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpaktrueckast padora Ne 2 «Pasnenenne
5 mxfeceﬁ (Ha npnrl)wepe OYHUCTKHU ncﬁaapeHHOﬁ 1 bubmorexa LOK
https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6nunorexa LIOK
6 ATOMBI 1 MOJIEKYIIbI 1 https://m.edsoo.ru/ff0d2a6c¢c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmnoreka [JOK
XUMHYECKHUX 3JIECMECHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTrie U CIIOKHEIE BENIECTBA 1 Bubmiorexa LIOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIAPHOE VUCHUE 1 bubmorexa [JOK
YIApHOC ¥ https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB.
10 X;ME;CKZ;(EOT]; na %:neljnlgoczz aTOMOB 1 bubmorexa I[JOK
pMyJa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
11 OTHOCuTENbHAs aTOMHAs Macca. 1 bubmuoreka [IOK

OTtHocuTenbHas MOJIEKYJIIpHasi Macca

https://m.edsoo.ru/ff0d323c




MaccoBas J0JIA XUMHYCCKOI'O 3JICMCHTA B

bubnunorexa LIOK

12 COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 Konnuecto BemecrBa. Monb. MonsipHas bubnmnoreka HOK
macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUEe U XUMUYECKHUE SIBJICHUS. bubnuorexa [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenust koauuecTBa, MacChl BEILIECTBA bubnmorexa [JOK
110 YPAaBHEHMSIM XUMUYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMruaecKux peakiuii
18 (coe I/IH(iéHI/ISIH A3JIOKECHUS SaAIZe ;{HH Bubmorexa IOK
o 43 » SAMCHICHIT, https://m_edsoo.ru/ff0d334
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTIETUCT O60g eHUE U bubmmorexa LTOK
1 a ) Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HAaHUI
20 KonTponsHnas padora Nel no teme bubmuoreka [IOK
«BelecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razoB. Cocta Bo3ayxa.
21 Knci}(l) OJ — DJIEMEHT W MPOCTOE BenyeCTBO bubmuorexa [JOK
poa p HICCTBO. https://m.edsoo.ru/ff0d448e
O30H
Du3nYECKUEe U XUMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCIIEHUS, TOPEHUE) buGmuorexa [JOK
POAta tpeartt > TOPCHHE). https://m.edsoo.ru/ff0d4614
ITousTie 00 OKCcHIax
CnocoOsI oTy4YeHus KUCJIOPO/ia B
23 naboparo Hnﬁ 1| OMLILHJIerHOHCTI/I Bubmorexa LOK
paTop P ' https://m edsoo.ru/ff0d497a
[IpumeHeHne Kucaopoia
Tennosoit 3pde €CKOH pea
(dbex xumiHeckoii peaxuut, bu6muoreka [IOK
24 MIOHATUE O TEPMOXUMHUYECKOM YPaBHECHUH,

OK30- U SOHAOTCPMHUUYCCKUX PEAKIIUAX

https://m.edsoo.ru/ff0d4790




TorumBo (HedTh, yroiab U METaH).

bubnunoreka LIOK

25 3arpsi3HeHuE BO3/1yXa, CIOCOOBI €T0 hitps:/m.edsoo.ru/ff0ddcda
MIPEA0TBPALCHUS
ITpakTueckas padora Ne 3 mo Teme
26 «IPIOJI YCHHUE ch):06n aHue KHUCIIopoja Bubmaorexa ITOK
Y oip poad, https://m.edsoo.ru/ff0d4ae2
W3YUYEHHUE €r0 CBOHCTBY»
27 Bomopoa — 35eMeHT 1 MpocToe BEIIECTBO. bubmmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 DduU3NYeCKue U XMMUYECKUE CBOMCTBA bubnuoreka [IOK
BojiopoJa. [[puMenenne Bojopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KHCHOTAX U COJAX Bubmrorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy9YeHus BOAOPOia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 <<1P[0J'I YeHHE 1/113:061/1 aHWe BOJIOPOIA Bubmiorexa LIOK
Y 1P AOpO, https://m.edsoo.ru/ff0d4f42
M3YUYEHUE €r0 CBOMCTB»
. ; bubnuoreka [IOK
32 MonsipHblif 00bEM ra3oB. 3ak0oH ABOTaapo https://m.edsoo.ru/f0d542¢
Brruucnenus o0bEMa, KOIMYECTBA BEIECTBA
33 rasa 1o ero u3BeCTHOMY KOJIMYECTB n bubmoreka LOK
.. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brrunciaenus 00bEMOB ra3oB 110 YPaBHEHHIO
34 €aKIIMH Ha OCHOBE 3aKOHA O6T)éi//III)H)IX bubmmorexa LJOK
peaKit o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI ra30B
35 Ddu3nvecKue U XUMUYECKUE CBOMCTBA BOIBI Bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTe 06 bubnmnoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. Hackiie e
)i} pacTBOpUTEIb BIIIICHHBIC U Butmorexa LIOK
37 HEHACBIILIEHHBIE pacTBOPbI. MaccoBas 10J1st

BEIIIECTBA B pacTBOPE

https://m.edsoo.ru/ff0d5b40




[TpakTuueckas padota Ne 5 o Teme

bubnunoreka LIOK

38 «HpHI‘OT?BJIGHIE@ PacTBOPOB C ONpeaeNEHHOM https://m.edsoo.ru/ff0dSeba
MacCOBOH J0JIei pacCTBOPEHHOTO BEILIECTBA»
39 Kontponbnas padorta N2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KiacCuUKAIIUS, bu6nmoreka [IOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TomrydyeHnre U XUMHUYECKUE CBOWCTBA
41 KI/ICJIy(')THI)IX OCHOBHBIX ¥ aM(DOTEPHBIX bubmorexa [JOK
: p hitps://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, Kinaccuduxams, bubnnoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHUYECKUE CBOWCTBA Bbu6motreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanms, bu6nunorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomy4yeHnue 1 XUMHYECKHUE CBOMCTBA KUCIIOT bubmorexa [JOK
Y https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnnorexa [JOK
46 »
[IOJIY4YEHHUS, XUMAYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCTIEPUMEHTAIBHBIX 3314 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
['eneTndeckast CBSI3b MEXKIy KIacCaMu bubnunorexa LIOK
48 o
HEOPraHUYECKUX COETUHEHNN https://m.edsoo.ru/00ad9a50
. bubnunorexa LIOK
49 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN hitps://m.edsoo.ru/00ad9ch?
Kontponbnas padora Ne3 mo teme
50 "OCHEBHBIC anccm HEOPTraHUYECKHUX bubmorexa TIOK
o p https://m.edsoo.ru/00ad9ela
COETMHEHUI
51 [TepBble MOMBITKY KJIacCUPUKAITTT bubnuoteka [IOK




XHMHYECKHX 31eMeHTOB. [loHsTHE 0O rpyIiax
CXOOHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

IIepnonnueckuii 3axoH u [lepuoanyeckas

52 CHCTEeMa XUMMHYECKHUX d1eMeHToB JI. 1 Bubmorexa OK
T https://m.edsoo.ru/00adaS52c
Mennencena
53 Iepuoapl, rpynmel, mo TIIIEI Bubmorexa HOK
PUOZBL, TPy » HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubmmoreka [JOK
N30TomEbI https://m.edsoo.ru/00ada342
CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB
55 3J'IepMeHTOB Ile I/Ilz) naeckou cucremsl [. U Bubmiorexa HOK
pHOa T https://m.edsoo.ru/00ada6bc
Mennenecena
XapaKkTepUCTUKa XUMUYECKOI'0 JIEMEHTA 110
p P N bubnnorexa [IOK
56 ero noJyioxenuto B [lepronuueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAayKH U npakTuku. J[. 1. bubmuoreka [IOK
MenpeneeB — y4€HbIN, MI€IATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBuEIil ypok. O000IIIEHNE U
58 CI/ICTEMaTI/BZpI/I}I 3HaHI/II;IH / Beepoccuiickas Bubmnorexa HOK
1t p https://m.edsoo.ru/00adb33c
poBepoyHas paborta
KoutponsHas padora Ned o teme «Ctpoenune
59 aTOM: XI/IMI/I‘{IC)CKaH cBsa3b» / Bee OCCHpﬁCKaH bubmorexa [JOK
) p https://m.edsoo.ru/00adb486
poBepoyHas paborta
DIIEKTPOOTPUIIATETLHOCTH aTOMOB bubnmnoreka [JOK
60
XUMHYECKHUX 3JIECMECHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumnueckas CBA3b Bubmnorexa HOK
https://m.edsoo.ru/00adac34
62 KosanenTHas monsgapHast XUMHUUECKas CBSI3b Bubmiorexa IIOK
p https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenoJsspHas XUMUYECKas CBSI3b bubmuoreka [IOK




https://m.edsoo.ru/00adaab8

bubnunoreka LIOK
64 Crenens. oxuacnenns 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 Bubmmoreka LHOK
https://m.edsoo.ru/00adb076
bubnunoreka LIOK
66 OKUCIATEIN U BOCCTAHOBUTEIN 1 hitps://m.edsoo.ru/00adb076
PesepBHEblil ypok. O00011IEHHE U
67 CHCTEM&TI/BZEI/I?I 3HaHI/II;IH o Teme «CTpoeHue 1 Bubmmorexa OK
https://m.edsoo.ru/00ad9cb2
aroMa. XAMHUYECKAs CBA3b»
63 PesepBusiit ypok. O600meHue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
nugposeie
Nen/m  Tema ypoka
yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneckne 0BpasoBaTeNbHbIE
padoThbI padoThI pecypesr
[Tepuonnueckuii 3akoH. [lepuoanueckas

1 CI/I(E[CMa XHMHUYECKHUX SHCMI;HTOB I | 1 Bubmiorexa HOK
Meneneesa T https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

2 XI/IMI/I‘IGCKﬁX 3JIEMEHTOB NEPBBIX TPEX 1 buGnuorexa [JOK
HepHOIOB p p https://m.edsoo.ru/00adb6b6

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMU4ecKoM CBS3U U TUIIBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas pabora Nel no reme

5 «IToBTOpenue u yriayOnaeHne 3HaHU 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccudukanus XuMU4ecKux peakiuii mo 1 bubmmnoreka HOK
Ppa3IMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOUN peaKIvu.

7 [TonsTue o FOMI())FCHHBIX U TeTe OFGI:)HHLIX 1 bubmorexa TIOK
PeAKIAX p https://m.edsoo.ru/00adbe9a
[TonsTHE O XMMHYECKOM PAaBHOBECHH.

3 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 bu6muoreka [JOK
XUMHYECKON PEAKIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubmuoreka [{OK
peaxknuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. 1 bubnuorexa [IOK

CunpHbIe U clladble JIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68




bu6nmmoreka [IOK

1 HlonmbIe ypaBHCHWs peakiii https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN
12 B CBETE IPEICTABICHUNA 00 Bubmmoreka LHOK
pel ! https://m.eds00.ru/00add5d8
AIEKTPOJUTHYECKON JUCCOIMAITTT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOJIMTHUYECKON bubnnorexa LIOK
pel p https://m.eds00.ru/00add8b2
IUCCOLIMAIINT
14 TToustue o ruapoanse coje Bubmmorexa OK
AP https://m.edsoo.ru/00add9d4
. bubnuoreka [{OK
15 O000111eHIE U CUCTEMATH3ALU 3HAHUI hitps://m.edsoo.ru/00addd 12
[IpakTuueckas paborta Ne 1. «Pemienue bubnnorexa [JOK
16
OKCHEPUMEHTAIBHBIX 3a4a4» https://m.edsoo.ru/00addbfa
KonrponsHas padora Ne2 o teme
17 <<3J'I€II<) OJ'II/ITI/F‘I@CK&SI MCCOLIMALNS Bubanorexa LIOK
P A AL https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO01mas xapakTeprCcTUKa raJIOTeHOB. bubmuorexa [IOK
18 o
XHMMHMYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopod. ConsiHasg KUCIIOTA,
19 XI/IMII;‘ICCIJ(II/IS C);OﬁCTBa MoJIydeHHe Bubmoreka HOK
’ y ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
ITpakTueckas padora Ne 2 o teme
20 «IPIOJI YyeHHUE COIjIHHOﬁ KHCJIOTHI, U3yYEHUE bubmorexa [JOK
. yv » 13y https://m.edsoo.ru/00ade348
€€ CBOICTBY»
Breraucienus 1mo ypaBHEHHIM XUMAYECKUX
21 €aKIUH, ECIIH O yIEH U3 peareHToB JaH B bubmmorexa [IOK
peaxiii, A p A https://m.edsoo.ru/00ade488
N30BITKE
OO0mas xapakTepucTuka 3J1eMeHToB VIA- bubnuotexa [JOK
22
TPYUIIBI https://m.edsoo.ru/00ade64a
73 AnnoTponHble MOIU(UKALIUN CEPHI. bubnmoreka [JOK

HaxosxaeHue cepbl U €€ COeJUHEHU B

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




npupojae. XMuMHYECKHUE CBOMCTBA CEpbl
CepoBonopo, ctpoenue, pu3nueckue u

bubnunoreka LIOK

24 o
XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCI0Ta

25 (bl/ISI/I‘{eCKI/IIe) u XI/H\EI/I‘ICCKI/IC CBOI;ICTBa buGmuorexa LIOK

’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XHMMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE

2 IIPOMBIIIJIEHHOT'O CIIOCO0a MOTyYSHHS Bbu6moteka [JOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIllel cpeibl COEAMHEHUSIMU CEPBI

27 Brrunciienue MaccoBoit 1011 BbIXOAa bubmuoreka [IOK
NPOAYKTa peakiuu https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa 3J1eMeHTOB VA-

73 rpymibl. A30T, paclipoCTpaHEHUE B bubnnorexa [JOK
npupoze, Gu3ndeckue U XuMHIECKHe https://m.edsoo.ru/00adeeab
CBOMCTBA

9 AMMUak, ero Gpu3nyecKue 1 XuMU4YeCKHe bubmuoreka [IOK
CBOMCTBA, NIOJIy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTryeckas pabora Ne 3 o Teme

30 <<1PIOJ'I YeHHe al\fMHaKa U3Y4YEHHE €ro bubmiorexa LIOK

oy > H3Y hitps://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KHUCI0Ta, e€ pusnueckue u bu6muoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS

3 B Ka4eCTBE MUHEPAJIbHBIX YI00pEHU. bubmuorexa [IOK
XHAMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH https://m.edsoo.ru/00adf518
CpeIbl COEIMHEHUSIMHU a30Ta
Pochop. Oxenn pochopa (V) u pochopras

33 KI/ICJ‘Iq())TIZ. (I)I/ISH‘?G?KI/IS I/IpXI/I(MI/I)‘{e(iiI)(I/qu) ’ bubmaorexa LIOK

. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYEHUE
34 Hcnons3oBanue ¢pocdaTtoB B KauecTBe bubmmoreka [JOK

MUHEPAITBHBIX yI00peHuil. 3arps3HeHne

https://m.edsoo.ru/00adfc20




MIPUPOIHOM cpenbl hochaTaMu
Yraepon, pacpocTpaHeHUE B IPUPO/IE,

bubnunoreka LIOK

35 o
(dbu3nUecKre U XUMUYECKUE CBOKMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepojaa, ux pusudeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnuorexa [{OK
poOJIEMBI, CBA3aHHBIE C OKCUIIOM YIIIepoa https://m.edsoo.ru/00adfebe
(Iv)
37 YroapHas KUCIIOTa U €€ COJIU bubnnorexa [JOK
https://m.edsoo.ru/00ae006¢c
ITpakTueckas padora Ne 4 o Teme
38 'TI[)OJI YeHUE FIJ)'IeKI/ICJ'IOFO rasa Bubmmorexa OK
y y i " https://m.edsoo.ru/00ae027¢
KauecTBeHHas peaknus Ha KapOOHAT-HOH
IlepBoHadanbHbBIE IOHITHSA 00
39 0 rpaHI/IquKI/IX BEIIECTBAX KaK O Bubmorexa LOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YTJIepoaa
40 Kpemunii u ero coefUHEHUS Bubmoreka HOK
p https://m.edsoo.ru/00ac080a
[IpakTuueckas pabota Ne 5. Pemenue
A1 AKCTIIEPUMEHTAIIBHBIX 3371a4 110 TEME bubnnorexa [JOK
«Baxkueime HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHU I
KontpoasHas padora Ne3 mo teMe
42 «Bag{eﬁmne ieMeTanmﬂ U UX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTUHEHU I
OO01mas xapakTeprucTUKa XUMUIECKUX
43 3JIEMEHTOB — METaJIOB. MeTamnaeckas bubmuoreka [{OK
CBSI3b U METAININYECKAs KPUCTAITINIECKAS https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAINIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHUUECKUI PSIT HAIPSKEHUI Bubmorexa HOK
p p p https://m.edsoo.ru/00ael 156
METAJLJIOB
45 OO6mwme crmocoOb! MOTYYEHUST METaJLIOB. but6mmoreka [IOK




CmtaBel. Beraucienns mo YPaBHCHUAM
XHUMHUYCCKUX peaKIlHﬁ, €CJIM OAMH U3
PEArcHTOB COACPIKUT IPUMECHU

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

46 IlonsaTue o KOppoO3UU METATIIOB Bubmiorexa LIOK
PP https://m.edsoo.ru/00ae1278
bubnunorexa LIOK
47 [llenounbie MeTaIIEL https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU Bubmorexa LOK
https://m.edsoo.ru/00ae14b2
[len0uHO3eMENBHBIE METAIIIBI — KAJTBIHUN 1 bubnuorexa [IOK
49 N
Maraum https://m.edsoo.ru/00ael5e8
50 Baxueime coenuHEHNS KaJIbIUI Bubmmorexa OK
https://m.edsoo.ru/00ael15e8
51 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
52 JKécTkoCTh BOIBI M CHOCOOBI €€ yCTpaHEHUS Bubmnorexa HOK
a yerp https://m.edsoo.ru/00ae1886
IIpa eckas pabota Ne 6 o Teme
53 "}IIZéI:;EE)ICTE ]:[Opbl I/ITMeTO Lrll e'e'T ! Bubmoreika HOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
. bu6mmoteka IIOK
54 AJIOMUHHAHA https://m.edsoo.ru/00ae1c64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmuoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
but6mmorekxa [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U comu kene3a (1) u but6mmoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHre 1 cucTeEMaTH3alus 3HAHUH
IIpa eckas pabota Ne 7. Pemmenue
59 BI(pCHKeTI/;IquII—;T:HI;:HLI; 3aJa4 1o Te;zl Bubmiorexa IIOK
P . A https://m.edsoo.ru/00ae3de8
«BaskHeHe MeTalIbl ¥ UX COSTHMHEHM S
60 BrprunciieHus no ypaBHEHUSIM XUMHYECKHUX bubnmoreka [JOK




peaKkIuii, eclii OJIMH U3 PEarcHTOB JaH B
M30BITKE WK COJEPIKUT MPUMECH.
BrrunciaeHust MaccoBO T0JIM BBIXOAA

https://m.edsoo.ru/00ae1750

MPOJAYKTA pEaKIINU
61 O06001IeHrEe U CHCTEMATHU3aLMs 3HAHUI 1
62 KonrtponsHas padora Ne4 o reme 1
«BaxxHeiniye MeTalIbl U KX COETUHEHUS
63 BeniecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 bubnunoreka LIOK
JKU3HU Y€JI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoIen 1 bubmmoreka [JOK
cpennl https://m.edsoo.ru/00ae4270
65 Ponb XxumMum B perieHnH 3K0JI0rHUeCKUX 1 bubnuoreka [IOK
poOJieM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O6o01ienue u 1 bubmmoreka [JOK
CHCTEMAaTH3aINsI 3HAHUHI https://m.edsoo.ru/00aec0dOa
67 PesepsHblil ypok. O6001eHue u | bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00adb33c
63 PezepBHblit ypok. O6001IeHNE U | bu6mmoteka [IOK
CHCTEMAaTH3aINsI 3HAHUH https://m.edsoo.ru/00ad9cb2
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUus

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATHUA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHHA: aToM,
MOJICKYyJla, XUMHYECKHI 3JEMEHT, IPOCTOE BEHIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAash W MOJICKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHMHYECKOTO
DJIEMEHTa B COCJIMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs pPeaKius,
KIaCCU(UKALMSA  PEAKIMA:  PEaKIMu  COCAWHCHUS,  PCaKIHH
pa3JIOKEHUs, PEAKIMU 3aMCIICHHS, pPEaKIuu OOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOM 3(P(HEKT peakiuu, pacTBOp,
MaccoBas JI0Jisl BellecTBa (IPOIICHTHAS KOHIICHTPAIIKS) B paCTBOPE

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHLIX XHMHYCCKHX MMOHATHH H
MMPUMCHATH OTU MMOHATHS ITPU OIMMCAHUHN BCIICCTB U UX HpeBpaHICHI/Iﬁ

1.3

1.4

1.5

1.6

UCTIOJB30BaTh XMUMUYECKYI0 CHMBOJIMKY JJISI COCTaBIICHUS (OpMYI
BEILIECTB U YPABHEHUN XUMUYCCKUX PEAKITUI

pacKpbhIBaTh  CMBIC]  3aKOHOB COXpPaHEHHWsS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO VYEHHS, 3aKOHa
ABoraapo

OHpeI[CJ'IHTI) BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHBIX
COETUHEHMAX

KJaccu(UIUpoOBaTh XMUMHUYECKHE peakUuu (10 YHUCIy U COCTaBy
Y4aCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEINIOBOMY 3P (DEKTY)

1.7

1.8

BBIYUCIIATD OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYK) MAacChl
BEILECTB

BBIUMCIISATH MAcCOBYIO JOJNIO XMMHUYECKOTO 3JIeMEHTa 1Mo (opmyiie
COCIMHEHMNS,

1.9

BBIYUCJIATE MaCCOBYIO JOJIIO BCHICCTBA B PaCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MO3HAaHUSA — HaOJ0JIEHUE,
U3MEpPEHUE,  MOJCIMPOBAHMUE,  DKCIEPUMEHT  (peajbHBIl WU
MBICJICHHBIN )

2.1

ITo Teme: «Baxueiime MMpEACTABUTCIIM HCOPraHUYICCKHUX BCIICCTBY»

pPacCKpbiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHUX MMOHSTHM: OKCHI,
KHCJI0Ta, OCHOBaHUEC, COJIb

2.2
2.3

24

OTIPEIeTISITh MPUHAUIC)KHOCTh BEHIECTB K ONPEACIEHHOMY KIaccy
COeMHEHUH 1o Gpopmynam

KJ1accU(UIIUPOBATh HEOPraHMUECKUE BELIECTBA

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA

BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAAas ONUCAHUE IIPUMEpPAMU
MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIANA




2.5

MMPOrHO3UPOBATH CBOMCTBa B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTECKAHHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEeOBaTh IIPaBWJIAM  IIOJIb30BAHHUA XUMHUYECKOM IIOCYIOM H
71a00paTOpHBIM 000pYZOBaHUEM, a TaKKe MpaBUiIaM OOpalleHUs C
BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKUUSAMHU I10 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYUYEHHIO UM COOMpPAHUIO
ra3oo0pa3HbIX BeUIeCTB (BOJOPOJAa M KUCIOPOJA), MPHUTOTOBICHUIO
pacTBOpPOB C OHpeAeNEéHHOM MaccoBOM Joiel pacTBOPEHHOIO
BELIECTBA, IJIAHUPOBATh U MIPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH M KUCIOT € IOMOIIBIO
MH/INKATOPOB (JIaKMYC, (eHOIPTATICHH, METUIOPAHK U JAPYTHUE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOM pEeaKIuu

IIo Teme: «llepumommuecknii 3akoH u Ilepumonmueckas cucrema
xumuueckux syemeHToB JI. M. Menneneesa. CTpoeHue aTroMmos.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN

3.1

3.2

33

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX MOHSTHH: SIpO aTroma,
AIIEKTPOHHBIA CJIOW aToma, aTOMHas oOpOuTamb, paguyc aroma,
XUMUYECKasl CBS3b, IOJIAPHAs M HENOJIApHAas KOBAJIEHTHasl CBS3b,
ANEKTPOOTPHUIIATEIIBHOCTh, HWOHHAsI CBsI3b, HWOH, KaTUOH, AaHHWOH,
CTENEHb OKUCIICHUS

KJIACCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapaKTepu3oBaTh TaOnuuHyro ¢opmy I[lepuomudeckoit
CHUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3IM4aTh TOHSITHS «TJaBHAs

noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,
«MaJble» U «OONbILINE) EPUOIBI

34

3.5

3.6

3.7

9 KITIACC

packpsiBaTh cMbica Ilepumoamueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHUSA B Hepnogmqecxoﬁ
CUCTEME

COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HUMEIOTCS B  TabmuIle
«llepmognueckass  cucrema  XuUMUYecKux  3nemeHtoB  J.U.
MenpneneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (coCcTaB M 3apsia  sjapa, o0lee dYHcio
AIIEKTPOHOB U paclpeieIeHHe UX M0 AIEKTPOHHBIM CIIOSIM)

ONpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHECHUAX

ONpCACIIsAITL BUJ XUMHYECKOM CBS3U (KOBaJ'ICHTHaSI n I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

Kon
NpoBepPsIeMOro
pe3yjabTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111er0 00pa30BaHus

1

ITo Teme: «BemecTBO M XUMUYECKAsT PEaKIIUs»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TIOHSATHUH: pacTBOp,




1.2

AIIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AIIEKTPOJUTHYECKAs IUCCOLMAINS,
peakuMu HMOHHOrOo OOMEHa, KaTallu3aTop, XMMHYECKOe pPaBHOBECHUE,
oOpaTtumble u HEoOpaTHUMbIE peaxuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEID,
BOCCTAHOBUTEIIb, OKHCIEHHME M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aM(pOTEepHOCTb,  XMMHYECKas  CBA3b  (KOBAJEHTHas, MOHHAas,
METAJUINYECKasd), KPUCTAJUIMYECKas pEHIETKa, CILIaBbl, CKOPOCTb
XUMHUYECKOU PEAKIINU

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKHX MMOHATHH H
MMPUMCHATDH 3TU MMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATH ypaBHeHI/IH :-)HGKTpOJII/ITI/I‘{eCKOﬁ Jucconmanumnu KHCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
WOHHOI0 00OMeHa

1.4
1.5

2.1

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN
MOCPEJICTBOM COCTAaBJICHHUS JICKTPOHHOTO OajlaHCca ITHX PEaKIIHM
MPOBOJUTH PACUYETHI IO YPABHEHUIO XMMUUYECKON peaKinu

ITo Temam: «HemeTayuiel M WX coeguHEHUS» M «MeTamiel U WX
COECTUHECHHUS

XapaKTepH30BaTh (OMHUCHIBATH) OOIIUE U CreNU(PUIECKUE XMMUYCCKHE
CBOIMCTBa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs ONUCAHHUE

MpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYOLIUX
XUMHYECKHUX PEaKIU

2.2

2.3
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2.5

COCTaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHHUC
TeHETUYECKOM CBA3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPALICHUN B Pa3IMUHBIX
YCIIOBHSIX

cleoBaTh MpaBWJIaM TONB30BAaHUS XMMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe TpaBUJiaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U C06I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHUAaKa U YTIEKUCIIOTo Ta3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO]ITBCp)KI[aIOHII/Ie Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOoHat, Qocdar, cunamkar, cynaedar,
TUAPOKCUJMOHBI, KATHOHBI aMMOHUS, MOHBI H3yYEHHBIX METAJLIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB

ITo Teme: «XuMHUS 1 OKpY>KaroIas cpeiar

3.1

3.2

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJIK
BEILIECTBA; KOPPO3HUS METAIIIOB

MPUMEHSTh OCHOBHBIE OIEpaIlii MBICIUTENBHON JESTEIbHOCTH —
aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE MPHUYMHHO-CICICTBEHHBIX CBSI3€H — JUISI  U3YUYCHHS
CBOWMCTB BEIIECTB M XUMHYECKHX pEaKIHMid, eCTCCTBCHHOHAYUYHBIC
METOJBI TIO3HAHWS — HaONIOJICHUEe, W3MEpEHUe, MOJICIHPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
[TepBoHavabHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Poiab XxumMuu B KM3HHM 4YejoBeKa. XHUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE
BEIIECTB

[TonsTue o MeToaax mo3HaHusi B XuMuu. Yuctele BeniectBa U cmecu. Crocoobl
paszaeneHust cMecen

1.3

1.4

AToMBI U MOJICKY/JIBI. Xumuyeckue diaeMeHTBH. CHMBOJIBI  XUMHYECKHX
OJICMCHTOB. HpOCTLIe X CJI0XXHBIC BEIICCTBA. ATOMHO-MOJ’IGKyanpHOG YUYCHHUC

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocurenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAsA Macca. MaccoBas 7011 XMMHUYECKOro JIeMEHTa
B COCAUMHCHUN

1.5

1.6

1.7

2.1

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsi3p KoM4ecTBa,
Macchl W YHCIAa CTPYKTYPHBIX €IWHUI] BemectBa. Pacuérel mo dopmynam
XUMUYECKUX COCIUHECHUM

®u3znueckrue U XMMHUYECKUE SBJICHHUS. XUMUYECKas peakius U €€ MPU3HAKU.
3aKOH COXpaHEHUs MaccChl BellecTB. Xumuueckue ypaBHenus. Kiaccupukanus
XUMHUYECKUX peakluid (COeMHEeHMs], pa3I0KEeHHs, 3aMellleHus, OOMeHa)

XVMMHYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCY10i, C MpaBUIIaMU
paboTel B JabopaTopun W mpuéMaMu OOpalieHus C JaOOpaTOPHBIM
000Opy/IOBaHHEM, H3y4YE€HHE W OINucaHue (U3NUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYEeCKUX BEIIEeCTB, HaOmoaeHne (u3nueckux (MJIaBJIEHHE BOCKa,
TasHUE JIbJla, paCTUpPaHUE caxapa B CTyIKe, KUIIEHUE U KOHJAEHCAlHs BOJAbI) U
XUMHYECKUX  (TOpeHHME  CBEeuYd, [pOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIiCTBUE MeJa C KHUCJIOTOW) SBJIECHUHM, HAOMIONEHHWE M ONHCaHue
NPU3HAKOB MPOTEKAHWS XUMHUYECKUX peakuui (pa3joxkeHue caxapa,
B3aUMOJICHICTBUE CEpHOM KHCIOTBI C XJOpUJIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJICHCTBUE Kelle3a ¢ PacCTBOPOM
comu menu(Il), n3ydenne cnocoOoB pas3zeneHus cMecel (C MOMOIIbIO MarHuTa,
¢bunbTpoBaHUe, BbIMTAPUBAHUE, TUCTHIUIALMS, Xpomarorpadus), MpoBeleHUE
OYHUCTKH ITOBapEHHOM COJIM, HAOJIO/ICHUE U OMTUCAHUE PE3yJIbTATOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIEr0 3aKOH COXpPaHEHMsI MAacChl, CO3JaHHe MoJelen
MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxwueiine MPEACTAaBUTCIN HCOPTraHNYUCCKHX BCIICCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT W mpocToe
BemlecTBo. HaxoxkeHue Kuciopona B MpHUpone, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxkcunsl. [Ipumenenue kucinoponaa. CrocoOsbl
MOJYy4YeHHUs KHUCIopoJa B JIaOOpaTOpUM U MPOMBIINIICHHOCTH. KpyroBopoT
Kucaopo/ia B mpupojie. O30H — ayioTporHas Mo uKalys KUCIopoia

22

TemoBoit 3 ekt XuMUIEeCKON peakiuu, TEPMOXUMHUECKHUE YPAaBHEHHUSI, IK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yroyib U METaH. 3arpsA3HEHNE BO3/1yXa,
yCUJICHUE TApHUKOBOTO 3¢ (dheKTa, pa3pyIieHue 030HOBOTO CIIOS

2.3

Bomopon — aneMeHT M mpocToe BemiecTBO. HaxoykieHwe BoIopoaa B IPHUPOJIE,
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2.5

bu3nuecKre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IONyYCHHUSI.
Kuciaote! u comu

Mounsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHUSIM

dusznyecknue CcBoMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBIL.
Hacepiiennsie U HEHACHIIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBass onsl BemecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU 4enoBeka. Kpyroeopor
BOJBl B TpUpOAE. 3arps3HeHHe MPUPOAHBIX BoA. OXpaHa W OYHCTKA
MIPUPOHBIX BOJ

2.6

2.7

2.8

Knaccudukanus Heopranmyeckux coenuHeHuit. Okcunbl. Knaccudukanus
OKCHJIOB:  coJieoOpa3yromniiue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTepHbIE) U
HeconeoOpasyrone. Homenknarypa oxcunoB. Pusndyeckue M XUMHUECKUE
cBoiicTBa okcuoB. [lonyueHne okCcuaoB

OcnoBanus. Kiaccudukauus ocHOBaHM: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkiarypa ocHoBannil. duU3ndeckue U XUMUYECKUE CBOMCTBA
ocHoBaHMH. [TonyueHre ocHOBaHUM

Kucnorsl. Knaccudpukanus kucinor. Homenkimatypa kucinor. Pusmdeckue u

XUMHYECKHE cBOMcTBa KHCHOT. Psag aktuBHoctu MetaywioB H.H. bekerosa.
ITomyyenue kuciot

29
2.10

2.11

Comu. Homenkinarypa coneit. @u3nueckue U XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue conen

I'eneTnyeckas cBs3b MCXKAY KilaCCaMM HCOPTaHUYICCKHX COCJIMHEHU I

XVWMHYECKUN  DKCHEPUMEHT: KayeCTBEHHOE  OINPEACICHUE  COACpNKaHUS
KHCIIOpOJla B BO3/yXe, IMOJIy4eHHE, COOMpaHue, pacro3HaBaHUE U H3YyUEHHE
CBOWCTB KHCJIOPOAA, HAOIIOJACHNE B3aUMOJICHCTBHS BELIECTB C KHCIOPOIOM U
yCIJIOBUSI BOBHUKHOBEHUS M MpEeKpallleHus ropeHus (mmoxkapa), 03HaKOMJIEHHUE C
o0pa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOJydeHue, coOupaHue,
pacro3HaBaHME U H3Y4YEHHME CBOMCTB BOjOpoAa (FOpeHHE), B3aUMOJACHCTBUE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MOKHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/ileHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs BEIIECTB C PA3JIMYHOM pPacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPEIEIEHHON MACCOBOM AOJEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMd (HAaTpUeM U KaJbI[EM)
(BO3MOXHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PacTBOPOB
KUCIOT M IIeJoYeil ¢ MOMOIIbI0 MHJMKATOPOB, MCCIEJOBaHUE OOpa3loB
HEOpPraHMYECKHUX BEIIECTB pa3IUYHbIX KJIACCOB, HAONIOACHHE W3MEHEHHS
OKpPacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILNEJIOYEH, H3ydYeHHe
B3auMmoeicTBuss okcuga menu(ll) ¢ pacTBopomM CepHOW KHCIOTBI, KHUCIOT C
MeTaJlJIaMH, peaKIMi HEUTpaIN3allii, OJy4eHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOr0 MeTajula JApPYyrMM M3 pacTBopa COJIM, peUIeHHe
AKCIIEPUMEHTAJIBHBIX 3a/1ad Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX
COECTUHEHUI

3.1

[lepuonnueckuii 3akon u [lepuoanueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.M. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

[lepBble TOMBITKA KIACCH(PUKAIMU XUMHUYECKUX dJIEeMEHTOB. [loHsaTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METallbl,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yioT amdoTepHbie
OKCHJIbI U TUAPOKCHIBI




3.2

Ilepnonnueckuit 3akoH. Ilepuonnueckas cuctema XuMu4eckux aiaemeHTos 1. 1.
Menpneneesa. Kopotkonepuognas " JUIMHHOIIEPUOAHAS (dbopMbl
Ilepuonnueckoir cucreMbl xumMuuyeckux dsieMeHtoB .M. Menneneesa.
Ilepuonsl u rpymnmel. OU3NYECKUI CMBICI IOPSAKOBOIO HOMEpPA, HOMEDPOB
IIEPUOJIa U IPYIIIBI JIEMEHTA

33

34

3.5

Crpoenue atoMoB. CoctaB aToMHBIX saaep. M3ortonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 00004eK aroMOB IHepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO
3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH WM3MEHEHHsI paJuyca aTOMOB XHWMHUYECKHX DSJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIpyIlmaM H IEpUOAaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoil cUCTEMbl XMMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHs Hayku W npaktuku. .M. MennaeneeB — y4€HbIA U
rpaKJaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 2JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIHFHOBOCCTAHOBUTCIIHHEIC pCaKkuu. HpOHGCCBI
OKHCJICHHMSA M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUH OKCIIEPUMEHT: H3y4YeHHE OOpaslloB BEMIECTB METAUIOB U
HEMETAJIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pAacTBOpPAaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, WIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakil (TopeHue, peakliuu pa3aokKeHUs, COSAUHEHUs])

9 KVIACC

Kon
1

1.1

1.2

1.3

1.4

IIpoBepsieMblii JJIEMEHT COACPKAHUSA
BemectBo n xumnueckast peakuus. Iloropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX deMeHTOB J[. 1.
MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DBJEMEHTOB IMEPBbIX TPEX MEpPUOAOB, Kaius, KalblUsi U HX
COCMHEHHI B COOTBETCTBUU C IOJIOKEHHEM 3JIeMEHTOB B Ilepromnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHue BellecTBa: BHJAbl XHUMHYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pPELETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XxuMudeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHAJIbHAs). XMMHUUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJacCaM HEOPraHWYECKHX COEJUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB

Knaccuukanus XuMUYECKUX PeakIMi 10 Pa3IUYHBIM MpU3HaKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pEaklUU BEUIeCTB, MO TeIoBoMy 3¢ddexTy, 1o
U3MEHEHMIO CTENeHEeH OKHCICHMS XMMHUYECKHX JJIEMEHTOB, 110 OOpaTHUMOCTH,
[0 YyYacTHIO KaTaauzaropa). OK30- M JHIOTEPMHUYECKHE peakiuw,
TEPMOXMMHUYECKHE ypaBHEHUs. [[oHATHE O CKOPOCTH XMMHUYECKON peakuu

[Tonsitue 00 O6paTI/IMLIX n HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOT'CHHBIX U I'€TCPOTrCHHBIX PCAKIHAX. [TousTie 0 XUMHUYECKOM PaBHOBCCHUHU.
CDaKTOpBI, BJIMAIOINHUEC Ha CKOPOCTH XUMHYSCKOMN pCakun MW IMOJIOXKCHUC
XUMHYCCKOI'O paBHOBECHU A




1.5

1.6

1.7

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcCaKknuu, BHGKTpOHHBIﬁ OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ C HUCIOJB30BaHHCM MCTOAA
OJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Karnonsl, annoHsl. MexaHU3M JUCCOLMALMYU BEIIECTB C Pa3IMYHbIMU BUAAMU
xumHuueckoi cpsi3u. Ctenenb auccoruanui. CUIbHBIE U cIa0ble 3JIEKTPOIUTHI.
Peaknun moHHOrO OOMEHA. YCIIOBUS NMPOTEKAHHUS PEaKIMid MOHHOTO OOMeEHa,
MOJIHBIE U COKpalI€HHbIE HMOHHBIE YpaBHEHMs peakuui. CBoWcTBa KHCIOT,
OCHOBAaHMH W COJIEl B CBeTe TPEACTABICHUNH 00 3JIEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIEe peakiuy Ha HOHBL. [loHsiTHE 0 ruposu3e conen

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMH KpPUCTATMYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
amMasa), CIIOKHBIX BEUIECTB (XJIOpWAa HATpUs); MCCIIEAOBAHUE 3aBUCHMOCTH
CKOPOCTHM XWMHUYECKOW pEaKkmuu OT BO3ACUCTBHUS PpaA3IUUHBIX (PAKTOPOB;
UCCIIEIOBaHHE  DJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIECTB,  Ipolecca
IUCCOIMALUN  KHCJIOT, INeNouel M comel  (BO3MOXHO HCIOJIb30BaHUE
BU/ICOMATEPHAJIOB); MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIUX TPH3HAKU
MPOTEKaHMs peakuii MOHHOTO oOMeHa (0Opa3oBaHUE OcajKa, BHIJICICHUE ra3a,
0o0pa3oBaHUE BOJIbI); OIBITOB, WLTIOCTPUPYIOIIUX IPHUMEPHI OKHCIHTEIHHO-
BOCCTAHOBUTEJbHBIX pEAKUMN (FOpEHHE, PEaKUUU pPa3sIoKEHUs, COCIUHEHUSs);
pacno3HaBaHHE HEOPraHWYECKUX BEIIECTB C MIOMOIIBIO0 KAYECTBEHHBIX PEaKIUi
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamie! 1 ux COCIUHCHU A

2.1

2.2

O6mass xapakTepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHH okucieHus. CTpoeHue u pu3nyeckrue CBOMCTBa MPOCTHIX
BEIIECTB — TAJOreHoB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE € MeTalljlaMH, HEMETaJUIaMH, LIeJIo4aMu). XJIOPOBOAOPO/I.
ConsiHas KuCI0Ta, XUMUYECKHUE CBOMCTBA, NOJIy4eHHUE, MpuMeHenue. [lefictBue
XJI0pa M XJIOPOBOJAOPOAA HAa OPraHU3M YeJOBeKa. BakHeumme XJIopuasl U UX
HAXO0XIEHUE B IPUPOJIE

Oo6mass xapaktepuctuka sneMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKue cBOWCTBa
MPOCTBIX BEHIECTB — KHUCIOPOAa M CEphl. AJUIOTPOMHBIE MOAN(PUKAIIUN
KHCJIOpOoJia U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢duznueckue M XUMHUYECKHE CBOHCTBa. OKCHUIBI Cepbl KaK MpeICTaBUTEIH
KHUCJIIOTHBIX OKCHUIOB. CepHaﬂ KHCJI0Ta, (1)I/I31/I‘—IGCKI/IC U XUMHYECKHUE CBOMCTBA
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U crerududeckue). XuMHUYEeCKHe
peakuuu, Jexalue B OCHOBE MPOMBILIUIEHHOTO croco0a TMOIy4YeHHs] CEepHOMN
kucnotel. I[lpumenenue. Conu cepHOW KHUCIOTHI, KaYyeCTBEHHAs pEakius Ha
cyns(har-uoH. HaxoxmeHnue cepel U €€ COCTMHEHUU B TPUPOJE. XUMHUUYECKOES
3arpsi3HEHUE OKPYIKAIOUIEH Cpellbl COCMMHEHUSMHU cephbl (KUCIOTHBIC JTOXKIIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHUS

2.3

OO6miass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUS. A30T, pacipOCTpaHEHHUE B IPUPOJE,
¢dusnueckrue U XuMHUeckue cBoiictea. Kpyrosopot a3zora B npupojie. AMMHUAK,
ero ¢u3nMvecKue W XMMUYECKHE CBOMCTBa, MoOjdydeHue u npumeHenue. Comu
aMMOHMs, MX (u3nyeckme M  XMMUYECKHE CBOICTBa, IPHUMEHEHHE.
KauecTBeHHas peakiisi HA MIOHbI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJIydeHue,




¢usnyeckue W XMMHUYECKHE CBOicTBa (00IIME Kak TpeACcTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBE MHUHEPAJIBHBIX yNOOpeHHi. XUMHUUECKOE 3arpsi3HEHHE OKpY’Karolen
Cpebl COEIUHEHUAMU a30Ta (KMCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MOYBbI
1 BOJJOEMOB)
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2.5

2.6

®ocdop, amnorponusie Mogudukanuu (ocdopa, puzNIecKne U XUMHUUYECKUE
ceorictBa. Oxcupn dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHYECKHE CBOMCTBa, moiydeHue. Mcmonp3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00peHUit

OO6mas xapaktepuctuka djeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(dUKaIMK, paclpocTpaHeHHEe B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacop6musi. Kpyrosopor yriepoaa B npupone. OKcuabl yriepoaa,
X (U3NYEeCKHe M XUMHYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJTyYeHUE U MPUMEHEHUE. DKOJIOTUUECKHE MPOOJIEeMbI, CBI3aHHBIE C OKCHUIAOM
yraepoaa(IV); rumoresa riao0anbHOrO MOTEIUICHUS KIMMaTa; HMapHUKOBBIM
a¢dekr. YrompHas KUCIOTAa W €€ COJMM, WX (PU3NYCCKUE W XUMHUYCCKHC
CBOICTBa, MonyueHHue U mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAWIIMHE, MTPOMBIIIJICHHOCTH U
CEJIbCKOM XO03sICTBE

[TepBoHavyayibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIWHCHMSIX
yriaepona (MeTaH, 3TaH, STWIEH, AaleTUJICH, 3TaHOJ], TJIUIEPUH, YKCyCHas
kuciora). VX cocraB m xumuyeckoe crtpoeHue. [loHsaTHE O OHMOJIOTrHYECKH
BAXKHBIX BCIICCTBAX: )I(I/Ian, 6€HKaX, yFHGBOZIaX — "N HUX pOJII/I B JKH3HH
yernoBeKka. MarepuanbHOE E€QUHCTBO OPraHUYECKUMX U HEOPraHMYECKUX
COeIMHEHNH

2.7

Kpemuuii, ero ¢usnyueckne ¢ XUMHYECKHE CBOWCTBA, TMOJYYCHHE U
npumenenue. CoennHeHuss KpeMHHUs B mpupoge. OOmme mpencraBieHus o0
okcune kpemaus(IV) u kpemHueBoii kuciore. CHIMKAThI, UX HCIIOJIb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIILICHHOCTH. BaXKHEHIIIMe CTPOUTEIbHBIC MaTePHAIbL:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. I[Ipobremsbl Oe3omacHOTO
MCIOJIb30BAHUS CTPOUTEIILHBIX MATEPUAJIOB B IIOBCEIHEBHOM KH3HH

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4YeHHE OOpa3[0OB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaONIO/IEHWE MPU3HAKOB HX TMPOTEKAHUS; OIMBITHI, OTpPa)Karollle
¢u3nyeckue 1 XMMUYECKHe CBOMCTBA TaJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUAIOB); O3HAKOMJIEHHE € o0Opa3laMu XJIOpPUIOB
(rajloreHN1I0B); O3HAKOMJIEHME C oOpa3namMu cepbl U €€ COCIUHEHUSIMHU
(BO3MOXKHO HCITOJIB30BaHWE BHUJCOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yIrIIMBaHUS caxapa MoJ JACUCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4eHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOW KHUCIIOTHI, IPOBEICHHE
KayeCcTBEHHOW peakuuu Ha CcyiabpaT-uoH U HaONMIOJeHHe TIpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUl (BO3MOXKHO HCMOJb30BAHUE BHJIEOMATEpUANIOB), 0Opa3lamMu
a30THBIX U (HOChHOPHBIX YA0OPEHUH; TOIyYeHHE, COOMpaHne, paclo3HaBaHUE U
U3Y4EHHE CBOMCTB aMMMaKa; IPOBEJCHHE KaueCTBEHHBIX pEaKIHWil Ha HOH
aMMOHHMS U ¢ocar-uOH U U3y4YEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aUMOJICHCTBHE KOHIICHTPHUPOBAHHOM a30THOW KUCIOTHI C MENbI0 (BO3MOKHO
UCIOJb30BAHNE BUAEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTAIIMYECKUX
pemérok anmaza, rpadura, ¢yuiepeHa; O03HAKOMJIEHHE C  IPOLIECCOM




3.1

3.2

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U yCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUue, coOMpaHHe, pacllo3HaBaHME U M3Y4YEHHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KA4YeCTBEHHBIX pEaKIMKd Ha KapOoHAT- u
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MIPOAYKIMEN CUIMKATHOM INPOMBIIIICHHOCTH; PEIICHHUE 3KCIEPUMEHTaIbHBIX
3a/1a4 1o TeMe «BaxHelne HeMeTauIbl U UX COCTUHEHUS

MeTamisl 1 uX COCAUHCHUA

OOwiast XxapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxkenuss B Ilepuonuueckod cucreMe XUMHUYECKHUX dieMeHToB 1.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsi3b U
METaJJIMYEcKasl ~ KpUCTaUIMyecKass pemeérka. OJIEKTPOXUMHUYECKUN  psf
HaIPSDKEHUN METAJITIOB

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0Iue croco0bl MOTyYeHHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIILIJIEHHOCTH
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3.5

[[lemounple MeTaJUIbl: TMOJOXKeHUE B llepronnyeckol cuCTeME XUMUYECKHX
anemenToB JI.1I. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXJICHHE B MPUPOJIC.
dusnyeckue 1 XUMHYECKUE CBOMCTBA (Ha IpuMepe HAaTpus U Kayus ). OKCHIbI U
THAPOKCHABI HaTpusi U Kaius. [IpuMeHeHHMe IIEeTOYHBIX METAIOB M UX
COCTUHEHUN

[lenouHo3eMenbHbBIE  METAIBl MarHuii M KajblMi:  MOJOXEHHE B
[Iepnonnueckoii cucreme XuMudeckux 3imeMenToB [[.11. MenzeneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B mpupopae. duznyeckne M XUMHUYECKHE CBOMCTBA
MarHus W Kaublius. Baxkuelmme coequHeHus Kaiablus (OKCHA, TUIPOKCHUI,
coin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!

AmomMuHuil: nonoxkenue B Ilepuoaumdeckoll CUCTEME XMMHYECKHX 3JIEMEHTOB
JI.. MenzaeneeBa; CTpOCHHE aToMa; HaxoxJaeHue B mpupoae. dusmdeckue u
XHUMUAYECKHE CBOMCTBA alFOMUHMSI. AM(DOTEpHBIE CBOMCTBA OKCHUIA U THIPOKCHIA
AITFOMUHUA

3.6

3.7

Keneszo: nonoxenne B [leprponnueckoi cucreme XuMu4Ieckux snementos /.M.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXKJIeHWe B mpupone. Duszmueckue u
XMMHYECKHE CBOMCTBa jxene3za. OKcuIpl, ruapokcuabl U coiu sxenesa(ll) u
xene3a(Ill), ux cocras, CBOMCTBA U OTyUEHUE

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3ljaMH METaJIOB U CIUIABOB,
X (U3MYECKMMH CBOMCTBAMM; W3Y4YEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO UCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUSL  OKCHJAa KaJblUsig W HaTpus C BOJOW (BO3MOXKHO
UCIOJIb30BAHUE BUJIEOMATEPHAJIOB); MCCIEIOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO HCIIOJIb30BaHHE
BHUJIEOMATEPHAIIOB); MIPU3HAKOB MPOTEKaHHs KAUECTBEHHBIX PEAKIUI HAa HOHBI
(MarHus, KanblMs, adroMuHHUS, nuHKa, xkene3a(ll) m sxenmeza(Ill), memu(Il);
HaOJI0ZICHNEe M OMUCAHUE MPOIIECCOB OKPALIMBaHMS MJIaMEHU MOHAMH HATpPHUS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJEOMAaTEpHAalOB);
uccresioBaHre aM(pOTEepHbIX CBOWCTB THUAPOKCHJA ATIOMUHHUS U THIPOKCHIA
LIMHKA; pelIeHne dKCIIEpUMEHTANIbHBIX 33/1a4 10 TeMe «BaxxHeilne Metamisl u
UX COEAUHEHHUS»

XuUMHUS 1 OKpY’Karolas cpea

4.1

HoBble maTepuanbl U TexHOJorHH. BeliecTtBa U mMaTepuaibl B MMOBCEIHEBHOM




JKA3HU 4YeJloBeKa. XUMHUs U 310poBbe. be3omacHoe ucronap30BaHUE BELIECTB U
XUMHYECKHUX peakiuii B ObiTy. llepBasg momomip npu XUMHUYECKHUX OKOTax M
OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMUYECKOM  IpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromiei cpeasl [1/IK. Poias Xxumum B pereHun 3KOJIOTHIECKUX MPOOIIeM.
[IpupoaHble HCTOYHHUKH YTIEBOAOPOAOB (Yroiib, TMPUPOIHBIA Ta3, He(dTh),
MIPOJYKTHI UX MEePepadOTKH, UX POJIb B OBITY U IPOMBILIIEHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3ydyeHue o0pas3oB MaTepHalioB (CTEKIIO, CILJIaBbI
METaJIJIOB, ITOJIMMEPHBIE MaTEPUAJIbl)




ITPOBEPAEMBIE HA OI'S 10 XUMHWU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

1

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

IIpencrasnenue:

1.1

O I[I03HABa€MOCTU SIBJIEHUH MpPUPOAbI, NOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOHW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTYphl M IPAKTHYECKON
JeSTEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XMMHUU CPEIN IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKHUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA
00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npoPecCuOHATBLHON IEATSILHOCTH, CBI3aHHBIX C XUMHCH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHUYECKOH HAyKH, YTO TO3BOJIUT OOYYAIOIIMMCS pPacCMaTpPHBATh
XHMHIO Kak cepy cBoel Oyaymiel npopeccnoHaIbHON 1eATeIbHOCTH
U ClIeNaTh OCO3HAHHBIM BBHIOOP XMMHHU KaK MPOQUIBHOTO IMpeIMeTa
IIPH [ePEX0/Ie HAa YPOBEHB CPEIAHETO 00IIero oopa3oBaHus

2.1

Bragenne cucteMoll XHMMHMYECKMX 3HAaHUM M yMEHHE IPUMEHSTH
CUCTEMY XMMHUYECKUX 3HAHUU, KOTOPast BKIIOYAET:

BaXHEHIINE XWMUYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi M MOJIEKYJsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuMs, peakUUM COEOUHEHHUS, PEAKIMH PpaA3JIOKEHUS, pEaKLUH
3aMeIleHus, peakuy oOMeHa, TeIuIoBOW A(PQEKT peakiuu, 3K30- U
DHIOTEPMHUUYECKUE DPEAKLIUU, PACTBOP, MAaccoBasi IO XMUMHYECKOIO
AJIEMEHTa B COEIMHEHUH, MacCOBasl JI0JIS U MPOLEHTHAs: KOHUEHTpalus
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIONW aTOMa, aTOMHast
opburtanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHHUS,
XMUMHYECKas CBA3b, NIEKTPOOTPULATENBHOCTD, IIOJISPHAs U HEMOJISIPHAs
KOBaJICHTHAs CBs3b, HOHHaA CBA3b, METaJUIMYECKaA CBA3b,
KpUCTaLIMYecKass peleéTka (aTOMHas, MOHHAs, MeTauIMJyecKas,
MOJIEKYJISIpHas), WOH, KaTUOH, aHMOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMAIMs, PEAKIUd HMOHHOrO0  OOMEHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCaKInu, OKHCIIUTEIIb n
BOCCTAHOBUTENb, OKHCJIEHHE W  BOCCTAHOBIIEHHE, DJIEKTPOJIM3,
XUMHYECKOE paBHOBeCHE, oOpaTuMble M HeoOpaTHMble peakiuH,
CKOpOCTb XMMMYECKOW peakiuu, Karanuszarop, IIJK, xopposus
METAaJUIOB, CILIaBbI

22

OCHOBOIIOJIAraloOlue€ 3aKOHbl XHMHUU: 3aKOH COXPaHEHHS MAaccChl,
nepuoanueckui 3akoH J[.M. MeHaeneeBa, 3aKOH TIOCTOSHCTBa




COCTaBa, 3aKOH ABOTaJpo
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3.1

TEOPUHU XUMUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, Teopus
AIIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[CHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

YMEHUE MTPaBUIIbHO MCHOJIb30BaTh U3y4YEHHBIC BEIIECTBA U MAaTEpUAIIbI
(B TOM 4YHCIE MHHEpaJbHBIE YAOOPEHHs, METaulbl U CIUIABBI,
OPOIYKTHl TEepepaboTKU MPHUPOAHBIX HCTOYHUKOB YTIIEBOJIOPOIOB
(yras,, mpupoaHOTO Tas3a, He(TH) B OBITY, CEILCKOM XO3SAHCTBE, Ha
MIPOM3BOJICTBE M IMOHUMAaHHE 3HAUEHUS KUPOB, OCJIKOB, YTIEBOJIOB
JUIsl OpraHr3Ma 4eloBeKa; YMEHUE [IPOTHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa U OKPYKAIOLIYIO
IIPUPOJHYIO Cpery

3.2

33

YMEHUE HHTETPUPOBATH XUMHUYECKHE 3HAHUSA CO 3HAHMAMHU APYIUX
y4eOHBIX IIPEAMETOB
HAJIMYHME OMBITa pabOTHl ¢ Pa3TUYHBIMA MCTOYHUKAMHU WH(GOpMAIUU

N0 XUMHMM (Hay4yHas M Hay4yHO-IOIMYJIApHAs JIMTEparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTHBHO OIICHWBATh HWH(POPMAIIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAKTHYECKOM  MPUMEHEHMM H  yMEHHe
MCIIOJIb30BaTh €€ JUIsl pelleHUs yueOHO-1103HaBaTeIbHbIX 3a/1a4

BilaneHne ocHOBaMM IOHATHHWHOIO ammapara M CHMBOJIUYECKOIO
A3bIKa XUMUU JJI COCTaBleHUS (OPMYJI HEOPraHMYECKHX BEIIECTB,
YpPaBHEHUH  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBnansHoii)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs dneMeHTa B [lepuomudeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB W 3apsii sapa, oOIiee ducio
AIIEKTPOHOB), PACHpPEEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KATTUS U KAJIbIIHS

[IpeacraBnene O  NEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMUYECKUX DJIEMEHTOB (paJlyC aTtoMa, 3JIEKTPOOTPUIATEIHHOCTD),
MPOCTBIX U CIIOXKHBIX BEIIECTB OT IIOJIOXKEHUS DJJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblXx TEpHOJAX M TJIABHBIX
MOJATPYNNax) v 3JEKTPOHHOTO CTPOEHHUS aTOMa

YMenue kinaccupuumupoBarh:

7.1

XUMHUYECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIINHA

YMeHue onpeaensrh:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX IJICMCHTOB, 3apsan
HOHa

8.2

8.3
8.4

BHJI XHMHMYECKOW CBA3M M THUN KPUCTAUIMYECKOM CTPYKTYphl B
COCIMHEHUAX

XapakTep cpe/ibl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
OKHCIIUTEIb U BOCCTAHOBUTEIIb
YMeHne xapakTepu3oBath (U3NYECKHe U XUMHUECKUE CBOMCTRA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOJ, TIpaduT, anamas,




KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalud, MarHHA,
KaJIBIIMIA, aTFOMHHHH, JKEJI€30)

CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX pPacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIbI W THUIPOKCHIBI
mertamwioB [-ITA rpynn, amomunust, meau (I1), munka, xenesa (I u

9:2 II), oxcuaet yraepoxna (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTucCTas, a30THasd,
dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
IIPOTHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBA  BELIECTB B

93 3aBHCHMOCTH OT MX COCTaBA U CTPOCHHS, IPUMEHEHHE BEIIECTB B
3aBUCUMOCTHU OT UX CBOWCTB, BO3MOKHOCTh MPOTEKAHUS XUMUUYECKHUX
MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

10 YMeHHue COCTaBIsATh MOJIEKYJISIPHbIE U HOHHBIC YPaBHEHUSI PEaKLIUid, B
TOM YHUCJIE:

10.1 peaxkiuii HOHHOro OOMeHa

10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI

10.3 WUTIOCTPUPYIOIINX ~XMUMHYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB
(TpyIil) HEOPraHUYECKUX BELIECTB

104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU

11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):

11.1 OTHOCUTEJIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJIF0O XMMHYECKOT'0 3JIEMEHTA B COSMHEHHUH

11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB

114 M0 YpaBHEHUSM XHMHUYCCKUX PEAKIUH W HAXOJHUTh KOJINICCTBO

' BelecTBa, 00BEM U MacCy peareHTOB WM MPOIyKTOB peakluu

12 Brnanenue (3HaHUE OCHOB):

OCHOBHBIMH  METOJAAMH  HAy4YHOTo  TMO3HaHUs (HaOmrogeHwue,

1.1 U3MEpEeHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE) NTPH U3yUEHUH BEIIECTB U
XUMHUYECKUX SBIIEHUHN; yMeHHe CcGhOopMynupoBaTh mpodiieMy U
MIPEIIOKUT TyTH €€ PEIICHUS

122 0e3omacHOM pabOTHl C XUMHUYECKHMH BEIECTBAMH, XHUMHUYECKOUN
MOCYI0U U J1abopaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMOBCEHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIEJSIX cOepeKeHuUs

123 3I0pOBbSl M OKpPYXKArOLIEeld NPUPOJHON Cpelbl; IOHMMAaHHE Bpeaa
(omacHOCTH) BO3ICHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPECIEHHBIX
BEUIECTB, CIOCOOOB YMEHBUICHHS U IMPEJIOTBpALllEHUs] UX BPEAHOIO
BO3JICUCTBUSA

13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIIETYIOIIMX XUMUYECKUX IKCTIEPUMEHTOB:

M3y4YeHHE U onucaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

13.1 ¢  (U3NYECKUMH M  XUMUYECKHUMH  SIBJICHUSMHU,  OTBITHI,
WJUTFOCTPHUPYIONIHE TPU3HAKHN MPOTEKAHMS XUMHUECKUX PEaKIIHMA

13.2 M3y4YeHHe CIIOCOO0B Pa3Ie/ICHHs CMecei

133 MOJIyYeHHUE KHUCIOpOAa M HU3Y4YEHHE €ero CBOMCTB; IMOJIy4eHUE

BOJOpOJa M M3YUYCHHUC €ro CBOﬁCTB; MMOJYYCHHUC YIIJICKHCJIOIO ra3a 1




HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUC aMMHaKa U U3YUYCHUC CT'0 CBOICTB

13.4

13.5

13.6

13.7

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHHE WHIUKATOPOB (;mrakmyca, METHJIOpaHkKa u
denondranenna) ans ONpeNeTeHUS XapaKTepa Cpelbl B PacTBOpax
KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U ONKMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aUMOEUCTBUS KHUCIOT C METAJUIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHUSIMU, COJIIMM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUN;
BBITECHEHHWE OJHOTO MeTaula JAPyrMM W3  pacTBOpa  COJIM;
uccieioBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H
LIMHKa

pelIeHne YKCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIIMHEHHI; «DNEKTPOIUTHYECKAS
aucconuanusay; «BakHelInnme HEMETaulbl W HMX COCIUHEHH,
«Baxkaenmme MeTaiibl ¥ UX COSIMHEHMSI

13.8

XAMHYECKHE  OKCICPHUMEHTBI,  WUIIOCTPHPYIOIIUE  IPH3HAKH
NPOTEKaHHs PEaKLUUil MOHHOr0 OOMEHA; Ka4eCTBCHHBIC PEaKIMH Ha
HPUCYTCTBYIOLIME B BOJHBIX PACTBOpAX HOHBL: XJOPUI-, OPOMHI-,
uomua-, cymbdar-, Qocdar-, KapOOHAT-, CHIHMKAT-aHHOHBHI,
T'UAPOKCH/I-UOHBI, KATHOHBI aMMOHHSI, MarHusl, KaJlbIHs, aTFOMUAHHUS,
kenesa (2+) u xxenesa (3+), menu (2+), nMHKA

14

VYMmenue:

14.1

NPEJCTaBIsATh pPE3yJbTaThl JKCIIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIMPHUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXJY PEabHO HAOII0JaeMbIMU XUMHUECKUMU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIIMMHI B MaKpO- U MUKPOMHUPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INHEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 11O XUMHUNH

Kon
1
1.1

1.2

IIpoBepsieMblii 3JI€MEHT COAEPKAHMS
[TepBoHaYaJIbHBIC XUMUYECKUE TTOHSATHS
UYucTeie BemecTBa U cMecu. CiocoObl pa3zieiieHus: cMecei

ATOMBEI © MOJICKY/JIBI. Xumuueckrue djieMeHTB. CHMBOIBI  XUMHYECKHX
9JICMCHTOB. HpOCTHC 1 CJIOXXHBIC BCIICCTBA.

1.3

1.4

1.5

1.6

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JIeMEHTOB. CTeneHb
OKHCIIEHUS

3aKOH TOCTOSHCTBA cocTaBa BemiecTB. (OTHocUTeIbHAsh AaTOMHas Macca.
OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 10711 XMMHUYECKOTO 3JIEMEHTa
B COCTUHEHUH

KonmuectBo BemectBa. Mosib. Monsipaas Macca. MolsipHbId 00BEM Ta30B.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIAa CTPYKTYPHBIX €IMHUI] BEIIECTBA
duznyeckue U XUMUYECKHE sIBIICHUS. XUMHUYeCKas peakuus U e€ MPU3HAKH.
3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMHUECKUE YPaBHEHUS

2.1

2.2

2.3

Ilepnonnueckuil 3akoH u lleprogmyeckas cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB

ITepuognueckuii 3akoH. [lepuonnyeckas cucreMa XUMHYECKUX 31eMeHTOB J[. 1.
MenpneneeBa. [lepuoasl u rpynnsl. @U3n4ecKuid CMBICI MOPSAIKOBOIO HOMEDA,
HOMEPOB I€PUO/Ia U TPYIIIHI JIEMEHTA

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3oromsl. Onextponsl. CTpoeHue
ANIEKTPOHHBIX 00070YeK AaToOMOB TeEpBBIX 20 XMMHYECKHX DJIEMEHTOB
ITepunonnueckoii cucremsl .M. Meneneena

3aKOHOM€pHOCTI/I B M3MCHEHHU CBOMCTB XMMHYCCKHUX DJICMCHTOB MEPBLIX Tpex
NnepuoaoB, Kaliud, KaJlbIHsA (pam/lyca aTOMOB, 3JICKTPOOTPULATCIIbHOCTH,
MCTAINIMYCCKUX W  HEMETAIMYCCKUX CBOI7[CTB) n Hx COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXKXCHHEM JJICMCHTOB B HepHOﬂquCKOﬁ CUCTEME H
CTPOCHUEM UX AaTOMOB

Ctpoenue BelecTna

3.1

Xumuueckass cBsi3b. KoBaneHTHass (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
DNeKTpOOTPULIATENBHOCTD XUMHUYECKUX SJIEMEHTOB. HNonnas CBSI3b.
Meramnnueckas CBI3b

3.2

Tumbl  KpUCTAITMYECKUX PemETOK (aTOMHas, WOHHAs, MeETaJuITMIecKas),
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOM PEIIETKHM M BHUIA
XUMHUYECKOU CBA3U

4.1

Baxueiinme mnpeacTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnel u ux
coeanHeHusI. MeTayuibl 1 UX COEAUHEHUS

Knaccupukamuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHEHHH: OKCHJIOB
(comeobpasytoue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOoTepHBIC) u
HecoeoOpa3yrome, OCHOBaHMW (IIETOYM W HEPACTBOPHUMBIE OCHOBAHWS);
KUCIOT  (KHCIOpOJCOAepKale U  OeCKUCIOpOJHBbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIeH (CpEeTHUX U KUCIIBIX)

4.2

dusnyeckue U XUMHYECKHE CBOWCTBAa IMPOCTHIX BEIIECTB-HEMETAIJIOB!
BOJIOPOIa, XJIOPa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS




duznyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTUA,

4.3 HATpusl, Kajlus, MarHusl U KajblUs, AJIFOMUHMS, XKejle3a. DICKTPOXUMHUYCCKUI
P HAIPSDKEHUM METAJIIOB
44 duznueckrue U XUMUYECKHE CBOWCTBA BOJOPOJIHBIX COCIWHEHUM HEMETAIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA
dusznueckrue W XMMHUYECKHE CBOMCTBA OKCUIOB HemeTaiwioB: cepwl (IV, VI),
4.5 asora(ll, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuusa(IV). [Homyuenue
OKCHJIOB HEMETAJIJIOB
46 Xumudeckue cBoiicTBa okcunoB: MeTawioB IA-IIIA rpymm, muuka, menu(Il) u
skenesa(1l, I). TTonyyenue oKCUI0B METAILIIOB
XUMHUYECKUE CBOWCTBA OCHOBAaHW W aM(pOTEPHBIX THAPOKCUAOB (Ha mpUMEpe
4.7 THAPOKCHJIOB ~ QJIIOMUHUS, JKeje3a, [uHKa). [lomydeHune oOcHOBaHUHA |
aM(pOTEPHBIX THIPOKCHJIOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHOM,
48 CEpPHUCTOMU, cepHovﬁ, a30THOU, (HOCHOPHOI, fpeMHHel?’Oﬁ, yI‘OJII:HOI?:I. Oco0sie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOM W a30THOM KHUCIOT.
[TonydyeHue KUCIOT
4.9 OO61mue xuMHYeCKHe CBOICTBa cpeHuX coseil. [lonyuenue coneit
410 [Tomydenue, coOupaHue, pacrmo3HAaBaHWUE BOJOPOJA, KHCIOPOJa, aMMHAaKa,
YTIEKUCIIOTO ra3a B JIabopaTopuu
411 [Tomydyenne aMMuaka, CepHOM M a30THOM KUCIOT B MpOMBIIUIEHHOCTH. Ob1ue
) CIOCOOBI MOJYYECHUS] METAJIJIOB
4.12 ['eneTrnueckas CBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN
5 XHUMHYECKUE PEAKIUU
Knaccudukanus XUMHUECKUX peakluid MO pa3INyHBIM MPU3HAKAM: [0 YHUCITY U
5.1 COCTaBy Y4YacTBYIOIIUMX B pEaKLMU BEIIECTB, MO TemaoBoMy 3¢dekry, 1o
M3MEHEHUIO CTETIEHEW OKHMCIICHUSI XUMUUYECKUX 3JIEMEHTOB
59 TemnoBoit 3¢ (HeKkT XUMHUECKOH peakiiuu, TEPMOXUMHYECKHE YpaBHEHUS. DK30-
' Y DHAOTEPMUYECKHUE pEaKINH. TepMOXUMHYECKUE YPABHEHHS
OKHUCIUTENIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
5.3 [Ipoutecchl  OKMCIACHHS] M BOCCTAHOBJICHHA.  ODIEKTPOHHBIM  OajaHc
OKHCITUTEITbHOBOCCTAHOBUTEIILHON PEaKIINU
54 Teopust HMEKTPOTUTHIECKON nuccoruanuu. KaTnoHnsl, aHMOHBI. DIEKTPOJIUTHI U
' HEeRNIeKTPoNIuThl. CUITbHBIE U clla0ble 2NeKTPOIuThl. CTeneHb AUCCOIHAINN
55 Peakiun HOHHOTO oOMeHa. YCIIOBUS MPOTEKaHUS Izealcunﬁ HMOHHOTO OOMeHa,
TIOJTHBIC U COKPAIIEHHBIC HOHHBIC YPAaBHEHUS PEAKIIHMA
6 XuMHS ¥ OKpYyXKarollias cpeia
BemectBa u Marepuansl B TIOBCEAHEBHOM JKM3HM uenoBeka. be3omacHoe
6.1 HCIIOJIb30BaHUE BEIIECTB M XMMMUYECKHUX peakuuid B j1abopaTopuu U OBITY.
[lepBas moMoIb MPU XUMUYECKUX OKOTraX U OTPABIICHUSIX
XUMUYECKOE 3arpsi3HEHUE OKpyKalomed cpeapl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPEeAOTBPAIICHUS
6.2 [Ipenenbnas nomyctumasi koHueHtpauus BemectB (IIJK). Ponp xumuu B
pPEIICHUH DKOJOTHYECKUX TpolieM. YCWIeHHe MapHUKOBOTO A dekTa,
pa3pylIeHre 030HOBOIO CIIOs
63 [Tpumenenue cepsbl, azota, pocdopa, yriepona, KpeMHHUS] U UX COCIUHEHUH B

ObITY, MEIWIMHE, MPOMBIIIJICHHOCTH U CelbcKOM Xo3sicTBe. [Ipumenenue




METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMHA, OpoH3a) B OBITy U
HPOMBIIIUICHHOCTH UX coeanHeHui. [ToHsTre 0 Koppo3nu MeTayuioB, OCHOBHBIE
CIOCOOBI 3alUTHI X OT KOPPO3UHU

[TpupoaHble HCTOYHUKM YTIIEBOJAOPONOB (Yroyib, HPHUPOIHBIN Ta3, HEPTH),

6.4 MIPOJIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIILIEHHOCTH
[lepBoHavanbHble TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHMSAX

6.5 yriiepoaa (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJI, TIMIEPHH, YKCYCHAsl KHUCIIOTa).
[TousiTie 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpaX, OeJKax, yrieBojax — U Ux
POJIH B KU3HH YETIOBEKA

7 Pacuérsl:

7.1 1o opmMynamM XUMHUYIECKUX COCTMHEHUI

7.2 Macchl (MaccoBOI) J10JIM PACTBOPEHHOT'O BEIIECTBA B PACTBOPE

7.3 [0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

 Xumus, 8 xmace/ Tabpumensa O.C., OctpoymoB W.I'., Cmankos C.A.,
AKIMOHEpHOE 0011ecTBO «M3paTenbCeTBO «IIpocBemenue»
o Xumusa, 9 xmacc/ TN'abpuensa O.C., OctpoymoB W.I'., CmagkoB C.A.,
AxmmonepHoe o6mectBo «M3narenbcTBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

e [abpuensu O. C., Bocko6oiinukoBa H. II., fAmykosa A. B. HacronbHas
KHUra yuurtend. Xumus. 8 ki.. Meroauuyeckoe mocodue. - M.: Jlpoda,
2021.

o [abpuensu O. C., AmykoBa A. B. Terpaap aig 1a00paTOpHBIX ONBITOB U
npaktudeckux pador. 8 ki. K yueOnuky O. C. I'abpuensna «Xumus. 8
kiace». M.: Ilpoda, 2022.

e TaGpuensH, O. C. Meroauueckoe mnocodoue k yueOHuky O. C.
INabpuensna «Xumusi». 8 kiacc / O. C. I'abpuensa. — M. : IIpoda, 2021.
— 109.

e TaGpuensn, O. C. Meroauuyeckoe mnocodoue k yueOHuky O. C.
[Mabpuensna «Xumusny. 9 kinace / O. C. 'abpuensn. — M. : Jlpoda, 2021.
— 108.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

e bub6moreka IJOK
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