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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa mO XWMHM Ha YypPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPEToJaBaHus y4eOHOrO mpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIEpKaHHUE,
IpeaycCMaTpUBaET paCIpEAesiCHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I1O
paznenaM M TeMaM MPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENBHOCTh M3YYEHHUS] XHUMHU C YYETOM MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanu3aiuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30oBaHMs, a TakKe TPeOOBaHMMA K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIbHON JEATEIbHOCTH OO0yYarouerocs IO OCBOCHHIO
y4e0HOT0 Co/IepKaHUSI.

3HaHWE XUMHUHU CJIYKUT OCHOBOW it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MTUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMupOBaHUs KYJIbTYPhI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBINUICHUS U TBOPYECKUX CIOCOOHOCTEH
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIfA/1a HA €JUHCTBO MPUPO/IbI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTUYECKOE
oOpa3zoBaHHE 00YUYaIOIITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUHU OOCCICUMBAIOTCS CICIIM(PUKON
COJepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  ABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIETr0 00pa30oBaHUS OPUCHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYATIBHBIX TMOHATHN XWUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX TMOHSITUH
OpTraHUYECKON XHUMUHU.

CtpykTypa coiep>kKaHus MpOrpaMMbl MO XMMUU cPOpMUpOBaHa Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUILY
MOCJIEA0BATENBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEIACTABICHUN
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBleHUd 00 DICKTPOJUTHYECKON JUCCOLMAIUA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHUS ¥ BO3MOXKHOCTEN MPAKTUYECKOTO TPUMEHEHUS U MOJTYyUYCHUS N3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOU TPUPO/IbL, IEHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAaHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAUT C MPUBICUECHUEM 3HAHUU U3
paHee M3YYEeHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJacch» U «PuU3MKa. 7 KiIacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKON
JEATEIIbBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaOKHEUIIUX (PaKTOB, MOHITHUM, 3aKOHOB M TEOPETHUECKUX MOJOKEHUMN, TOCTYITHBIX
00001IeHnIT MHPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAyKH, B MPHUOOIIEHUU K



Hay4YHbIM METOJIaM ITO3HAHUS IPU M3YYEHHUU BELIECTB U XUMUYECKUX pEakluil, B
(OpMUPOBAHNY U Pa3BUTUU IT03HABATEIbHBIX YMEHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIE0BATENbCKOM AESITENIbHOCTH, OCBOCHUHU MPaBUII
0e30MmacHOro o0paIieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (OpMHUPOBAHHE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIeHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCaoBUi, CITOCOOCTBYIONMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHBEpPCAJIbHOE 3HAUYEHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBIICHUS
OKpY’KaloIller0o MHUpa, UCIOJIb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMHH, TPUMEHATh UX IPU PELIEHUH POOJIEM B TOBCETHEBHOM KU3HU U TPYJOBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y O0Oydarommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EeJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3710POBbsSI U OKPYKAIOIIeH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHwUs.

Oo0111ee Yrcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJbI. XHUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHast Macca. MaccoBasi 10JII XUMHYECKOTO AJIEMEHTA B COSAMHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECCKUE SBIICHUS. XUMUYECKas peakius U e¢ MPU3HAKH.
3aK0H COXpaHEHHsS MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccmdukarms
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboOThl B JTaOOPATOPUU H
npuémMamu oOpalleHus ¢ JIabopaTopHbBIM O00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKknx CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEMIECTB, HAOIIOICHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HAaOII0eHIE U
ONMCAHWE TPU3HAKOB IMPOTCKAHWS XWMHUYCECKHX peakiuii (pasjoKeHHE caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom cosu meau (1I),
U3YYCHUE CIOCOOOB Pa3JCJICHHs] CMECEH: C MOMOIIbI0 MAarHuTa, (PuIbTpoBaHUE,
BBITIApUBaHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBAPECHHOMN
CONMM, HAONIOJACHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MacChl, CO3JaHHE MOJENeH MOJICKYI
(IIapoCTEepKHEBBIX ).

Baxueiiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxkcuapl. [Ipumenenue xuciopoma. CrocoOb
MOJIYYCHHUST KUCIIopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAuGUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B npupoe,
bu3nYecKue 1 XUMUIECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. KucmoTsr
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOWMCTBA BOAbBl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10715 BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Ponp pacTBOpoB B IpUPOJZIE U B KU3HU 4YeloBeKa. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHbIE, aM{OTEepHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHne okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEECIICHHUE CONECPKaHUs KUCIOpOoAa B BO3AYyXe, MOJTyYEHHUE,
coOupaHue, pacro3HABaHUE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOJI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKpanieHus rTopeHus (rmoskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojgopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIMYECTBOM
1 Momb, ucciemoBaHHE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3TMYHON
PacCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOW JOJIEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeTaUlaMH (HATpUEM U
KaJibliieM) (BO3MOXXHO  MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa31l0B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHMUSI
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U LIEJI0UEH, U3YyUEHHUE B3aUMOJIECHCTBUS



okcuza meau (II) ¢ pacTBOpoM cepHON KHUCIIOTBI, KMCIOT C METAJUIAMM, peakLui
HEUTpaJIN3alUy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxkHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanyecknit 3akoH u Ilepuoamuyeckasi cucreMa XHUMHYECKHUX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. IloHsTHE O
IPYIIaX CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEPHbIE OKCUIbI
Y TUJIPOKCHUIBI.

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB J[. 1. MenneneeBa. Ilepuonsl w1 rpymnisl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckor cucremsl [[. M. MenaeneeBa. XapaKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leppoanyeckoil CHUCTEMBI XUMUYECKUX
DJIEMEHTOB Il pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xnumuueckass cBs3b. KoBaJleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAIVIOB M HEMETAJUIOB, B3aWMOJCWUCTBUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pa3ioKeHUsl, COSTUHEHN).

Mesicnpeomemmuoie céazu

Peanuzanus MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYILECTBIISIETCS. 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK W MOHATHUH, SBJISIOIINXCS CUCTEMHBIMH JUI OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4yHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsil, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIC
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnognueckuii 3axoH. [lepuoandeckast cCuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINS, KaJbLU U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIOKECHUEM DJJeMEHTOB B llepuonnueckon cucreMe u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHABI XUMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJacCaM HEOPraHUYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMuyeckux peakuuid Mo pa3andyHbIM MpU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEeHENH OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsarne o karanmse. [loHsTHEe 0 XUMHUYeCKOM paBHOBeCUU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKUUH,  JJIGKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakuu. CocraBneHue YpPaBHEHUMN

OKHCIIUTCIIBPHO-BOCCTaAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCITIOJIb30BAHHUEM METOJa
SJICKTPOHHOI'O OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUiIbHbBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [loHATHE O THApPONH3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(x10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiuy OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPOIPOBOIHOCTHU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U coel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOMIHUX
OpU3HAKU TPOTEKAaHUS peakuuid HMOHHOro oOMeHa (0Opa3oBaHME OCaJKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peaKkUUid (TrOpeHue, peakluuu pasoKeHus,
COCJIMHEHHUS), pACMO3HABAaHHE  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAUYECTBEHHBIX PEAKLINM HA NOHBI, PEIIEHUE DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOECCTBIE
C MeTajulaMH, HeMeTaJylaMH, uienoyamu). XsopoBojaopod. ConsiHas KHUCIOTa,
XUMHYECKUE CBOMCTBA, IIOJy4YE€HUE, IMpuUMEHeHue. [lelicTBue Xxiopa H
XJIOPOBOAOPOZA HA OPTAHU3M YesIoBeKa. BaxxHenme XJI0puapl U UX HAX0XKICHUE B
MIPUPOJIE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUue CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMH4YECKue cBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUECKUE pPEaklrH, JEKAalUe B OCHOBE
IPOMBIIIJIEHHOTO CIOco0a MOJIy4eHUs CEpHOM KUCIOTHL. [IpuMeHenue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peakius Ha Cylb(ar-HoH.
Haxoxnenue ceppl m €€ COCNMHEHUNM B IpUpoJe. XUMHYECKOE 3arpsi3HEHUE
OKpYXalollel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3/IyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS.



OO6mast xapakTepucTuka 371eMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHS. A30T, pacHpOCTPAHEHHE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
dusznyeckue u XMMHYECKHUE CBOMCTBA, MOMy4YeHne U mpuMeHenue. Colm aMMOHUS,
uX pU3NYEeCKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenudpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIEH AMMOHHUS B KAYECTBE MUHEPATIBHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Pocdop, aIOTPONHBIE
moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopHas kuciora, GU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJIyYEHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, aJLIOTPOIIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpoje, (PU3NUECKHEe U XUMHUECKHUE CBOMCTBA. AJCOpOLMSL.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJy4YE€HUE U
MPUMEHEHHUE. DKOJIOTUUECKHE MpoOJieMbl, CBA3aHHbIE C OKcuaoMm yriepoaa (IV),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbpHas
KUCIOTa U €€ coid, UX (PU3MUecKre U XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHble HCTOYHUKHU YTIEBOIOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
IPOAYKThl WX mepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poJiMi B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npumeHeHue. CoenMHeHHs KpeMHHUs B mpupojie. O01re npencraBieHus 00 OKCuIe
kpemHus (IV) u kxpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBILIUIEHHOCTH. BakHeiie CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. [IpobrmeMbr 06e30macHOTO  WCIMOJIB30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



WX TPOTEKAHMsI, OIBIThL, OTpaKalIIUe (U3MUECKHME U XHUMHYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAJIOT€HHI0B), 03HAKOMIIEHHE C 00pa3liaMu
ceppl M €€ COEAUHEHUSMU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIMBAHMS caxapa MoJ AeWCTBUEM KOHLEHTPUPOBAHHOMN
CEpHOM KHUCIIOTHI, U3YYEeHUE XUMUUECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaUYEeCTBEHHON peaKIMU Ha CyJIb(aT-uoH U HAOMI0ICHUE MTPU3HaKa e
NPOTEKaHus, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMH a3ota, (ocdopa U uX
COEJIMHEHUU (BO3MOKHO MCITIOJIb30BAaHUE BUIAEOMATEPUAIIOB), 00pa3liaMH a30THBIX
u (ocopHbIX ynOOpeHUM, moayueHue, coOMpaHue, pacrio3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIHWA HA HOH aMMOHHUS U
dbochar-uoH U U3yyeHHWE TMPU3HAKOB MX MPOTEKAHUS, B3AUMOJCUCTBUE
KOHLIEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MeEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), HM3Y4YEHHE MOJEJeH KpPUCTAJUIMYECKUX pElETOK anmasa,
rpadura, dymiepeHa, O3HaAKOMJIEHHE C MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOTa3a, IOJIY4YEHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEAKIMi HA KapOOHAT M CUJIMKAT-UOHBI U M3yUYEHHE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJICHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pelIeHrEe SKCIEPUMEHTANIBHBIX 3a7ad Mo Teme «BakHeiline HeMeTalibl U HX
COEIMHEHHUSD.

MeTayibl 1 MX COeIMHEHU S

OO01ast xapakTepUCTHUKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TmnonoxkeHus B llepmogmyeckor cucrteMe xumuueckux daemeHToB J[. N.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTaioB. MeTramndeckasi CBsi3b U
METAJIMYECKasl ~ KpPUCTA/UIMUECKas  pPelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHUN MeTaioB. u3nueckue U XUMUUECKHE CBOMCTBAa MeTaylioB. OO0mue
CcrocoObl Tosy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CrijiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpOH3a)
Y UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemeHToB . 1. MennaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpusl U Kanusi). OKCUIbI U
TUAPOKCUABI HaTpust W Kanus. [IprMeHeHHe MIeTOYHBIX METAUIOB U HUX
COCIMHEHUM.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHMii WM KaJbLUMW: IIOJIO)KEHHE B
ITepuoanueckoi cucteMe xuMuaeckux 3iaeMeHToB 1. M. Menzaeneesa, cTpoeHue ux
aTOMOB, HaXOXJEHUE B pupoie. PU3NUecKkne U XUMUYECKHE CBOMCTBA MarHusi 1



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, coiin). KEcTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJFOMUHHI: TI0JI0kEHUE B [Ilepnoandeckoi cucteMe XMMUYECKHX dJIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOKIEHUE B npupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J1EMEHTOB [1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOXAeHue B npupoae. Dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUbI, TuIpoKcuibl U conu xenesa (II) u sxenesza
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpOLlECCa TOPEHUS KEJe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJICOMATEPUAIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KaJablUsl, aTIOMUHUS, [TUHKA, xkene3a (1I)
u xenesa (II), menu (II), HaOmomeHUe M omMcaHUE MPOIECCOB OKpaIMBaHUS
IJIaMEHU WOHAMHU HaTpusl, Kaldusd MW Kaiubluid (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATTFOMUHUS U
TUAPOKCHUIA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay 1o Teme «BaxHelume
METAJIIBI U KX COSTUHCHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KWU3HM YEIOBEKAa. be3omacHoe
WCITIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momornis mnpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromieh cpeabl (MpeaenabHas I0mycTuMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnH 3KOJIOrMYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepUaNIOB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOuIre ecTeCTBEHHO-HAyYHbIC MOHTHSA: HAyYHBIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukauus, TMEepPUOAUYHOCT, HalII0/eHuE,
OKCIEPUMEHT, MOJECIUPOBAHUE, H3MEpPEHUE, MOJEIb, SIBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILleCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIIINYECKAs
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CONHILE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/JIbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETo
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUS XUMHUU B E€IUHCTBE y4yeOHOU U
BOCITUTATEIbHOM AESATENBHOCTA B COOTBETCTBUU C TPATULUOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, HNPUHATHIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacIlIMpEeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKHW3HU
COBPEMEHHOr0 OOILIECTBA, CIIOCOOHOCTU BIAJIETh JTOCTOBEPHOM HH(pOpMaIeil o
NEPENOBbIX JOCTHXKEHHMSIX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHpa U OOIECTBA;

2) rpaskaaHCKOr0 BOCTIUTAHUSA:

NPEACTAaBICHUS] O COLMAJIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATENIbCKOM, TBOPUECKOH U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTM K pa3HOOOpa3HOM COBMECTHOM [€ATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a/a4, BBINOJIHEHWH XMMHUYECKHUX SKCIEPUMEHTOB,
CO3JaHUM Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOIIOMOIIIH
B MPOIECCE ATON yueOHOI AesTEeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE
Y TIOCTYNIKM CBOMX TOBApHILEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE MPEJCTABICHUS O BEIIECTBE M XMMHUYECKOM pEeaKIluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM U COCTAaBIIAIOIINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTSX Pa3BUTHS NPUPOJBI, B3aHMMOCBS34X YEJIOBEKAa C
IIPUPOIHOU CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWUN IO
XUMHH, HEOOXOAUMbIE IJi1 OOBACHEHUS HaOIIOAeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATENIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIBHOM paboOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  camMO0OOpa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHS OOy4UEHHS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOJAMMOCTA COOJNIONIEHUsT TpaBWiI OE30MacCHOCTH TMPU  OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO TPOoecCril U Tpy1a pa3IuyHOTo poja,
YBa)KECHUE K TPYAY U pe3ysbTaTaM TPYJ0BOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHUS 00pa3oBaHus ¢ YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaabHON EeSITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANTBHON CPEJIE;

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHMUS, MOHMMAaHWE IIEHHOCTH 3I0pPOBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICHXHMYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOJCHUS
mpaBuil 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU MU3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIECH MPUPOJHOW CPENOM, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM W TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHpOBaHUSI MUPOBO33pEHHUS O0IIEHAYYHbIE TTOHSTHS (3aKOH, TEOPHsl, TPUHIIUII,
rurnore3a, QakT, CHUCTEMa, MPOLECC, HDKCHEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HaHWU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XHMHUYECKHX TMMOHATUN (BBIAEIATh WX XapaKTePHBIC
MIPU3HAKHN, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OT/ICIBHBIX ()aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIICJCTBEHHBIE CBS3U MEXIYy OOBEKTaMH H3YyUCHUS,
CTPOUTH JIOTHYECKHE PACCYX ACHUS (MHIYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIe B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMHudeckas (opmysia W YypaBHEHHUE
XUMHUYECKON peakiy — MpU PEIICHUH Y4eOHO-TTO3HABATEIbHbBIX 3aj/1au, ¢ Y4ETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN M3Y4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISITh  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUX.

ba3oBble uccienoBarTelbcKkme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABJIICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU M MPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJ0M Iporiecca,
CaMOCTOSATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOPMAIUIO
pPa3TUYHBIX BUAOB U (HOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypchl MHTepHEeTa), KPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSTh pa3IuyHble METOJAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUIIOCTPUPOBATh pEHIaEMbIe 3aJaud HECIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh W AHAJIM3MpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHHUSI 33]1aBaTh BOMPOCHI (B XO€ Iuajiora v (Mjn) TUCKYyCCUH) MO CYIIECTBY
oOcyxnaemMol TeMmbl, (OPMYIMPOBATH CBOM MPEIIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEVIOKEHHON 3a/1a4K;

YMEHUS  NPEICTABIATH  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEeATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTaLHUI0
pPE3YNbTATOB BBIMOJHEHUS XMUMHUYECKOTO 3KCIEpUMEHTa (J1a00paTOpHOrO OMbITA,
1abopaTopHOIl pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHMSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JAESATENIbHOCTH  MPU  PEILICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIJIAaCOBAHUS
no3uuuid (o0cyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBINIOJIHEHHOM pabOThl U JpyTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JeATebHOCTH, MIaHUPOBATh,
OCYILIECTBISAITh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesATeTLHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 33JaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbIE€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepalbHON pabodeil mporpamMMon,
BBIICTISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEWCTBUM, BHUABl JESITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHWS, €ro
WHTEpHpETaLUU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX U HOBBIX
CUTYyalHUsIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMUYECKasi peakuus, KiIacCU(pUKalUs pPEaKIHil: peakuuu
COCJIMHEHHUS, PEaKUWU Pa3JOoKEHUs, PEaKUUHd 3aMElICHUs, pPEeaKIUH
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakium,
PO aTOMa, SJIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTaib, paanyc aroma,
XUMHUYECKasl CBS3b, MOJSPHAS U HENOJIIpHAsl KOBAJICHTHAsI CBS3b, MOHHAS
CBsA3b, HOH, KaTHOH, AaHWOH, pACTBOpP, MaccoBas JOJs BellecTBa
(mpolLieHTHAs! KOHIIEHTPAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHIATHH U
INPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U UX MPEBPALLCHMI;

e HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHMKY JJIsi COCTaBlIeHUS (HopMyI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIU;

e ONpENeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dopMynaM, BHJI XHMHUYECKOM CBA3M (KOBaJE€HTHas M HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cmbichn Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MOJIokeHUus B llepuoamueckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aK0oHa ABOTajIpo;

e ONUCBHIBATH UM XapakTepuszoBaTh TabmuuHyro Qopmy Illepuonnueckoi
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3jinyaTh IOHATHS «IJaBHas
nonarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpbIE€ MMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux saementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsi] sApa, 0011ee YUCIIO SJIEKTPOHOB U
pacnpeesieHne UX Mo JIEKTPOHHBIM CII0SM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuud (10 YUCIy W COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHMYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPAK/Ias ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TPEBpPALIECHUNA B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATHh OCHOBHBIE OTIEPALIUU MBICIIUTEIbHON ACSITENBHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIEHHEe, CHUCTeMaTH3aIluio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€d — ISl M3YyYEHHsI CBOMCTB
BEIIECTB M XHUMHMUYECKUX PpEaKIMil, €eCTEeCTBEHHO-HAyYHbIE METOJIbI
NO3HaHUsI — HaAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CJIeI0BATh NMPaBUJIaM MMOJIb30BAHUS XUMUUECKOU OCYA0M 1 1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXe mpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKLUMSIMH TIO BBINOJIHEHUIO JaOOpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BoopoZia M KHUCIIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OINpeAeTEHHON
MAacCOBOM J0JIE pPAaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IPOBOJIMUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILENOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(Tanent, MeTUIOpaHK
U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX TOHSATHUN: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakuu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKUUU HOHHOIO
oOMeHa, KaTaiu3aTop, XWMHUYECKOE€ paBHOBecue, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEINb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTauInYecKasi ), KpUCTAIINYEeCKas pelETKa, KOPPO3HUsl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBiICHHS (GopMyll
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJI€HTHAs, WOHHAs, METaUIMYEeCKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona J[. WM. MeHneneeBa wu
JIEMOHCTPUPOBATh €r0 IOHMMaHUE: OIUCHIBAaTh W XapaKTepHU30BaTh
tabnnunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noarpymnmna (A-rpynma)y U «mnobodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJINIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sjApa, oO0IIee YHCIO DJJIEKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Tpejesiax MaJlbIX TMEepPUOIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B PEaKIUU
BEIIECTB, N0 TEIIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMeHTa Mo (opMmynne COeAMHEHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKIny;

cOOJTI0/1aTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TakKXe TMpaBwia oOpalieHus C BelIeCTBaMU B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOTYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAaUeCTBEHHBINA COCTAB Pa3TUYHBIX
BCII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHA-, OpOMUI-, HOAWI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI YU HMOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3alINIO, BBISIBIICHUE IPUYNHHO-
CJICICTBCHHBIX CBSI3€H — JJI M3YyYCHHsI CBOMCTB BEMIECTB M XMMHYCCKUX
peakiuii, €CTEeCTBEHHO-HAYYHbIE METO/bl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBo uacoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
KonTposabHubie IpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg — BakHas 00/1aCcTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo0.ru/A3R9T4T6X
MPaKTUYECKON IeATEIbHOCTH
yeJIOBEKa
BemecTBa 1 xuMu4eckue
1.2 o 15 1 https:/m.eds00.r/JOM9IVEVSD
peakiuu
Wroro no pazneny 20
Pa3nea 2. BaxkHelilmme npeacTaBuTe/ I HEOPraHUYeCKUX BellleCTB
Bosayx. Kucnopon. ITonsarue
2.1 yx pos 6 https://m.edsoo.ru/Q5A8K5WS8Y
00 okcHaax
Bonopoa. Ilonstue o
2.2 8 1 https://m.edsoo.ru/C4HSK6TSE
KHCJIOTaX U COJISIX
Boxa. PactBoprl. Ilonstue
2.3 A p 5 1 1 https://m.edsoo.ru/F1X701B0Q
00 OCHOBaHMAX
OCHOBHBIE KIaCCHI
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L3F4R7GOT
COeTUHEHUU
Hroro no pazneny 30




Pa3znea 3. [lepuoguueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /. U. MenpgesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
[lepuoauueckuii 3aK0H U

[Tepuonnueckas cucrema
3.1 XHUMHYECKHX JIEMEHTOB JI. 7 https://m.edsoo.ru/C911 KEPOM

N. MenneneeBa. CtpoeHue
aroma

XumMuyeckas CBA3b.
OKHUCIMTEIIHLHO-

3.2 8 2 https://m.edsoo.rt/WSCOT2E7K
BOCCTAHOBUTEJIbHbIE
peakuuu
Hroro no pazaeny 15 https://m.edsoo.ru/DIYIKT7ESL
PesepBHoe Bpems 3 https://m.edsoo.ru/A3F7K3G1G

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 > >




9 KUIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIe (HU(POBHIE)
KonTpoabubie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKkuu
[ToBTOpEeHUE 1 yruyOneHne 3HAHUIA
1.1 P TEY 5 1 https://m.eds00.ru/GOMSWIJ3T
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 N 4 https://m.eds00.ru/R372906G4G
peaxiuit
DIEKTPOTUTHYCCKAST TUCCOIIUAITHS.
1.3 P g Hat 8 1 1 https://m.edsoo.ru/DSR5V404A
XUMHYECKUE peaklui B pacTBOpax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
OO0mas XxapakTepuCcTUKa XUMHYECKIX
2.1 t P P 4 1 https://m.edsoo.ru/FOW INIF5V
aneMeHToB VIIA-rpymnmsl. ["anorenst
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/STL7TMIL7S
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpymisl. A30t, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
WX COeTMHEHUS
OO01mast XapaKTepUCTHKA XUMUYISCKUX
24 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/Q2WSH2KS5Y
KPEMHUH U UX COSAMHECHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

3.1 ‘ OO011re cBOIMCTBA METAIIJIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 ’ Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/I8SG6J7R9U
Uroro no pazaeny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
BemiecTa aTepuai XK
4.1 HICCTEA 1 MATCPHAIBL B XRH3HH 3 https://m.edsoo0.ru/Z3S8T1Q8K
JeloBeKa
Hroro no pazaeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBILIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos
Ne Hara DJIeKTpoHHbIe U pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE PeCypchbl
padoThI padoThI
[Ipenmert xumuu. Ponb xumuu B
1 YKW3HU yesoBeka. Tena u 1 https://m.edsoo.ru/J4C2VEMIV
BEILIECTBA
[lonsTHE 0 METO1aX MO3HAHUSA B
2 1 https://m.edsoo.ru/P1IOSASC6T
XUMUU
[Ipaktuueckas padora Ne 1
«[IpaBuna paboTsI B
3 naboparopuu ¥ IPUEMBI 1 https://m.edso0.ru/OSG3EOD8Y
oOpariieHus ¢ 1Tab0paTOPHBIM
000pyIOBaHUEM
HucTele BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/X1A2E3M8R
Crioco0sl pazfieneHust cMecei
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceit (Ha
5 A ( . 1 https://m.edsoo.ru/R6W6Z8F9X
MIpUMEpE OYUCTKH MOBAPEHHOM
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7R108H1L
XUMUYECKHUE AIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XHMHUYECKUX 1 https://m.edsoo.ru/€W3U6Q6D7W
3JIEMEHTOB
[IpocTeie u cloKHBIE BEIECTBA 1 https://m.edsoo.ru/H2ZW7W8P3A
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/EOD1LSNIN




10

11

12

3aKOH MOCTOSTHCTBA COCTaBa
BelecTB. XUMUYeCcKasi GopMyIa.
BanentHOoCTh aTOMOB
XAMUYCCKHX DJICMCHTOB
OTHOCHTENIbHAS aTOMHAs Macca.
OTtHOCHUTENBHAS MOJISKYJISIpHAs
Macca

MaccoBas 101 XUMUYECKOTO
3JICMCHTA B COCANHCHHUHU

https://m.edsoo.ru/I3Y2G1R4C

https://m.edsoo.ru/FON3S0A91

https://m.edsoo.ru/J6A9W4P1]J

13

14

15

KomnuectBo BemecTBa. Moib.
MomnsipHas macca

duznyeckue 1 XUMHUUECKHE
SIBIICHHS. XUMHUYCCKast pCaKknuid
HpI/ISHaKI/I " YCJIOBU:

MPOTEKAHUsI XUMUYECKUX
peaxkuui

https://m.edsoo.ru/C2J5K4I15X

https://m.edsoo.ru/S2R3H7N6C

https://m.edsoo.ru/Z3F4A8K60

16

3aKOoH COXpaHEHHUs MacChl
BeNIeCcTB. XUMHUUECKUE
ypaBHEHUS

https://m.edsoo.ru/P7V8AS5Z3D

17

18

Breraucnenns KoandecTBa, MacChl
BEILIECTBA [0 YPABHEHUSIM
XUMHYECKUX PEAKIUI

Krnaccudukanus XuMruueckux
peakmuii (CoeTuHeHN,
pa3noKeHusl, 3aMeIIeHNUs,
oOMeHa)

https://m.edsoo.ru/W9S8Y 7727

https://m.edsoo.ru/KOP1L4R1W




19

20

21

M. B. JIoMOHOCOB — y4€HBIii-
sHImKIoneuct. O0o0eHne u
cucTeMaTu3alus 3HaHu|

Kontponbnas padota Nel o
TeMe «BemiecTBa U XUMHUYECKUE
peaxKum»

Boznyx — cmecsk razos. Cocras

BO3yXa. KI/ICJ'IOpOI[ — JJICMCHT
H IIPOCTOC BCIICCTBO. O3o0H

https://m.edsoo.ru/C2T2E6W6V

https://m.edsoo.ru/D6E9Q4E9H

https://m.edsoo.ru/M6A7YOW7S

22

Ou3nuecKue U XUMUYECKHE
CBOMCTBA KHCII0pOa (peakuuu
okucienus, ropenue). [lonstue
00 okcugax

https://m.edsoo.ru/O0Q4H1UST

23

CriocoObI OTy4eHUsT KUCIOPOIa
B JJaboparopuu u
MIPOMBIIIEHHOCTH. [IprMeHeHue
KHCIIOpOa

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoii 3¢ ekt xumuueckomn
peaxkuuu, MoHsATHE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ 3HJO0TEPMHUUECKHUX
peakuusax

https://m.edsoo.ru/Z6H4G9DEW

25

26

Tomnuso (Hed Tk, yroib u
MeTaH). 3arps3HEeHNE BO3/yXa,
CIIOCOOBI €T0 MPEIOTBPAIICHHS

[IpakTuyeckas padora Ne 3 o
teme «llomydyenue u cobupanue
KHCJIOPO/a, N3y4eHUE eTo
CBOWCTBY»

https://m.edsoo.ru/Y2Y4M4H1B

https://m.edso00.ru/J2X0TOAOD




27

28

29

Bomopon — anemeHT u nmpocToe
BemiecTBo. Haxoxxmenue B
pupo/ie

dusnueckre U XUMUYECKHE
CBOICTBa BOJIOpO/IA.
[Ipumenenue Bogopoaa

TlonsaTHne 0 KHUCIIOTaX M COMISIX

https://m.edsoo.ru/ISD2B5SD7A

https://m.edsoo.ru/QOA7R7TW60

https://m.edsoo.ru/N711U1E4]

30

31

32

Crnioco0bl nostydeHus BoAOpoJa B
nabopaTtopuu

[IpakTuueckas padorta Ne 4 o
teme «[lonmydyenue u cobupanue
BOZOPOJIa, U3yYCHHE €r0
CBOWCTB»

MonsipHbiii 00BEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/F4AW6US50Q50

https://m.edsoo.ru/ASD2B6027

https://m.edsoo.ru/W4Y 1W4W8C

33

Brruncinenus o0néma,
KOJIMYECTBA BEILIECTBA r'a3a 10
€r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA U 00BEMY

https://m.edsoo.ru/LOW2K90Q8I

34

Brruncienus o00bEMOB ra3os I10
YPaBHCHHIO pEaKIMi Ha OCHOBE
3aK0Ha 00BLEMHBIX OTHOIIEHHI
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

36

dusnueckre U XUMHUIECKHE
CBOMCTBA BOJBI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKATOpax

https://m.edsoo.ru/F3S5H7H9U

https://m.edsoo.ru/I9OM1C5U8]




37

38

39

40

Bopa kak pactBoputesb.
HaCBIIJ_IeHHLIe 1 HCHACBIIIICHHbIC
pactBopbl. MaccoBast 1oJist
BELIECTBA B pacTBOpE

[IpakTrueckas padota Ne 5 o
teme «lIpurorosienue
pacTBOPOB C ONPEIEIEHHOMN
MAaCCOBOM J0JIe pacCTBOPEHHOTO
BEILIECTBA»

Kontponbnas padota Ne2 1o
teme «Kucnopoa. Bogopon.
Bonma»

Oxkcuabl: cocTas,
kiaccuduKalys, HOMEHKIIaTypa

https://m.edsoo.ru/S7Z0ON3W2D

https://m.edsoo.ru/LOV7U6I6H

https://m.edsoo.ru/Y3C8C9C8Z

https://m.edsoo.ru/D1 A6N2B9L

41

[Tonydyenue u xumMnuyeckue
CBOMCTBA KMCIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHUJIOB

https://m.edsoo.ru/E3USHI W8V

42

43

OcHOBaHU: COCTAB,
KJ1accuukanms, HOMEHKIJIaTypa
[TonydyeHnue u XuMU4YecKue
CBOMCTBa OCHOBAaHUI

https://m.edsoo.ru/C9Z0EIN8V

https://m.edsoo0.ru/W5V208K1E

44

KwucmoTsr: cocTas,
KJaccuukanms, HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

46

HonyquHe U XUMHNYECCKHUC
CBOMCTBA KUCJIOT

Comnu (cpenHue): HOMEHKIATypa,
COCOOBI OTY4YEHUS,
XUMUYECKHE CBOWCTBA

https://m.edsoo.ru/BSC1L3L6M

https://m.edsoo.ru/J4B9Q5SE1X




47

[TpakTrueckas padota Ne 6.
Pemenne skciepuMeHTAIBHBIX
3a1a4 o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COEIUHEHUIN»

https://m.edsoo.ru/E9X4K8F7W

48

49

['enernueckas CBsA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COE€IUHEHUN

O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH

https://m.edsoo.ru/HOUSD6A0C

https://m.edsoo.ru/Q6GINSL4B

50

KonTponbnas padora Ne3 no
TeMe "OCHOBHBIE KJIACCHI
HEOPraHWYeCKUX COeAMHEHUMN"

https://m.edsoo.ru/W6J7L5I5SP

51

IIepBble monbITKH
KJIaCCU(UKALUU XUMUYECKUX
anemeHToB. [IoHATHE O rpynmax
CXOJIHBIX 3JIEMEHTOB

https://m.edsoo.ru/R4S7TM4MIN

52

[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Menneneena

https://m.edsoo.ru/A1B9FOV6C

53

54

[Tepuropl, TPYIIILI, MOATPYIIIBI
Crtpoenue atomoB. CocTaB
aTOMHBIX sifiep. M30Tors

https://m.edsoo.ru/W30116R2U

https://m.eds0o0.ru/C9Q907Z3C

55

CrtpoeHnne 371eKTPOHHBIX
0007109€K aTOMOB AJIEMEHTOB
[Tepuonnueckoit cucremsi /. U.
Menneneena

https://m.edsoo.ru/O0F6Y5C8B




XapaKTepI/ICTI/IKa XHUMHUYECKOI'o0
9JICMCHTA I10 €I0 IIOJIOXKCHHIO B

56 . https://m.eds00.ru/A9C3I19Z5W
IIepunonnueckoii cucreme /1. U.
Menpeneena
3nauenue [lepuoanueckoro
3aKOHA JIJI Pa3BUTHS HAYKU U

57 https://m.edsoo.ru/K3S31400V
npaktuku. J[. 1. MenzaeneeB —
YVYEHBIH, Tearor U rpakIaHuH
PesepsHElil ypok. O0001IIEHNE U

58 p yp ‘I,H https://m.edsoo.ru/BOV1I4W6A
CUCTEMATH3AalNs 3HAHUN
KonTponbnas padora Ne4 no
teMe «CTpoeHue aToma.

59 XuUMHUYecKas CBI3bY / https://m.edsoo.ru/L2L.4K005Q
Bcepoccutiickas npoBepouHas
paborta
DIIEKTPOOTPHULIATEIHHOCTD

60 TpooTpa hitps://m.edsoo.ru/S6GRSO2X9B
aTOMOB XMMHWUYECKUX DIJIEMEHTOB

61 MNonuag xumMmdeckas cBsI3b https://m.edsoo.ru/R201T6L4S
KoBanenTHas nonspuas

62 P hitps://m.eds00.r/GONAHATGF
XUMHAYECKAs! CBA3b
KoBasienTHas HEnonsipHas

63 https://m.edsoo.ru/R5Q417S5K
XUMHAYECKAs CBA3b

64 CreneHp OKUCICHUA https://m.edsoo.ru/SSU900D4B
OKUCINATEBHO-

65 https://m.eds0o.ru/KOW20Q5Y1C
BOCCTaHOBUTEIbHBIE PEAKIIHH

66 OKUCIATENN U BOCCTAHOBUTEIN https://m.edsoo.ru/M3D0OP4C9Y
PesepBusblil ypok. O0001IEHNE 1

67 PBHBIM YD m hitps://m.eds0o.ru/S2RASSMTN

CHCTeMaTHu3alus 3HaHUH 10 TeMe




«Ctpoenue aroma. XuMHUUECKas
CBSI3b)

PesepBHbIil ypok. O60011IeHIE 1

68
cucreMarusaluAa 3HaHUU

https://m.edsoo.ru/SIR1B1L6Q

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68




9 KUIIACC

Ne
n/n

Tema ypoka

[lepuoanueckuii 3aK0OH.
[lepuoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XUMHUYECKUX
AJIEMEHTOB TIEPBBIX TPEX
NIEPUOJIOB

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTnyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/W4Y5P2F9X

https://m.edsoo.ru/VEK9C1C4R

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKUX
BEILECTB

https://m.edsoo.ru/Q9Y1Y7700

Buner xummudeckoit cBsI3U U
THUMBI KPUCTATUTMYECKHUX
peLEToK

https://m.edsoo.ru/R9T4R3J2H

Konrtponsnas padora Nel mo
teMe «lloBTOpeHune n
yriyosieHne 3HaHUH OCHOBHBIX
pa3zesioB Kypca 8 Kiaccay
Knaccudukanus xumMmuaeckux
peaxkuui Mo pa3JInyHbIM
pU3HaKaM

ITonsatue o ckopoctu
XUMHUYECKOU peakiuu. [lonarue

https://m.edsoo.ru/R3U4P4C6M

https://m.edsoo.ru/H6L106U8O

https://m.edsoo.ru/Y8B8UKO41




0 TOMOTEHHBIX U T€TePOTCHHBIX
peaKIusx

[TonsiTvie 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIIOLINE Ha CKOPOCTh
XUMHYECKON peakinu u
MOJIOKEHUE XUMUYECKOTO
paBHOBeECHS

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

https://m.edsoo.ru/SSK8G2A3K

https://m.edsoo.ru/G9K90O1B1A

10

Teopust 3MEKTPOIUTUYECKON
nuccoryanui. CUiIbHbIE U
cia0Oble AJICKTPOIUTHI

https://m.edsoo.ru/BOO3F108F

11

12

13

14

HoHHbIE ypaBHEHHS peakuui

XUMHYECKHE CBOMCTBA KUCIOT U

OCHOBaHMI B CBETE
MpeJICTaBICHH 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

XHUMHYECKHE CBOMCTBA COJIeH B
CBETE MpeACTaBIeHUI 00
JJIEKTPOJIUTUYECKON
JIMCCOIAITAH

[TonsTue o ruaponuse cosen

https://m.edsoo.ru/HIN3L8Y7G

https://m.edsoo.ru/T3G0X4B9I

https://m.edsoo.ru/S1P2W30Q2V

https://m.edsoo.ru/X9Q4S7R5D

15

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

https://m.edsoo.ru/B3H9QOWON




16

17

18

ITpakTuueckas padota Ne 1.
«Pemienue 3KcrepuMeHTaIbHbIX
3a1a4»

Kontponbnas pabora Ne2 mo
TeMe «DIEeKTPOTUTHIECKAS
qucconuanus. XuMHUeCKue
peaKIu B pacTBOpPaX»
OO61mas xapakTepucTHKa
rajioreHoB. XUMHYECKHe
CBOICTBa Ha MpUMepe XJIopa

https://m.edsoo.ru/Y2COM4K4K

https://m.edsoo.ru/A3E5Y 1K4F

https://m.edsoo.ru/L9Q3U27Z0U

19

XmopoBogopoa. CossiHast
KHCJI0Ta, XUMHNYCCKHUEC CBOﬁCTBa,
NOJTy4YCHHUE, IPUMEHEHHE

https://m.edsoo.ru/VOY2L8YO0S

20

21

22

23

[IpakTuueckas padora Ne 2 o
teme «IlosyueHue consiHOU
KHCJIOTBI, U3y4eHUE €€ CBOMNCTB»

Brruucnenust no ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
H30BITKE

OO11as xapakTepuCTHKa
aneMeHTOB VIA-rpynmsl

AnnoTponHbie MOIUMUKAITIN
cepbl. Haxoxnenue cepol 1 €€
COEMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/V40O5C713Y

https://m.edsoo.ru/R8ROJ1LS5A

https://m.edsoo.ru/USK5ESDOV

https://m.edsoo.ru/P8X9L.2R2Y




24

25

26

27

CepoBogmopon, cTpoeHue,
¢du3nveckre 1 XUMHYECKHE
CBOMCTBA

Oxcunpl cepol. CepHas KUCIIOTA,

(1)I/I3I/I‘ICCKI/IC N XUMHYCCKHEC
CBOﬁCTBa, IIPUMCHCHHUEC

XUMHUYECKUE PEAKIIUY,
JIEJKaIlFe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOILEH Cpeabl
COCIMHEHUSIMU CEPBI
Brrunciaenne MmaccoBoii 10JIH
BBIX0/1a IPOJIYKTA PEaKLUU

https://m.edsoo.ru/D1K1F5U6P

https://m.edsoo.ru/K2COD1Y5W

https://m.edsoo.ru/V6V8J2S2H

https://m.edsoo.ru/TSHSMS5C6Q

28

OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,
pacrnpoCcTpaHEHUE B IPUPOJIE,
bu3nveckrne 1 XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/J9X6KSESP

29

AMMHuak, ero puznueckKue u
XUMHYECKHE CBOICTBA,
MIOJIy4YEHUE U IPUMEHEHHE

https://m.edsoo.ru/A2J3ESISU

30

[TpaxTrueckast padorta Ne 3 o
teme «llonydyeHne aMmuaxa,
W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/HSA8ASG8V

31

A3oTHas KHCIO0Ta, €€
bu3HYecKue U XUMHUIECKIE
CBOMCTBaA

https://m.edsoo.ru/A4S5F4UOM




32

Hcnonbs3oBaHue HUTPATOB U
COJIEH aMMOHHS B Ka4E€CTBE
MUHEPAJIbHBIX YI00pCHHA.
XUMHUYECKOE 3arpsiI3HEHUE
OKPYKAaroILEe Cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/G7Y4Q1J6P

33

®dochop. Okcun dhocdopa (V) u
docdopHas kuciora,
(1)I/I3I/I‘~I€CKI/IG U XUMHWYCCKUEC
CBOMCTBA, IIOJIy4CHHUE

https://m.edso0o.ru/Q5BOG1N3R

34

35

36

37

Hcnonb3oBanue pocdaros B
KaueCTBE MHUHECPATBHBIX
yno0peHui. 3arpsi3HeHne
PUPOHOH cpebl pocdaramu
Yrnepon, pacpocTpaHeHue B
npupoje, Gu3nYecKue u
XMMHYECKHUE CBOMCTBA
Oxkcunsl yriaepoaa, ux
buznyecKue 1 XUMUYECKHE
CBOICTBa. DKOIOTHYECKUE
po0OJIeMbl, CBSI3aHHBIE C
okcusom yriepoaa (IV)

VYroanHasg KUCIoTa U €€ COJIN

https://m.edsoo.ru/M4G5H1P30

https://m.edsoo.ru/A9C8F1A41

https://m.edsoo.ru/P6U7TM4K9T

https://m.edsoo.ru/T5SO1SOF1T

38

[TpaxTrueckast padborta Ne 4 o
teMe "llosrydeHue yriekuciaoro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-HOoH"

https://m.edsoo.ru/POWIW6A4C




39

40

[IepBoHavanbHbIe MOHATHS 00
OpPraHUYECKUX BEIECTBAX KAK O
COEIMHEHUSX yIiepoaa

Kpemuuii u ero coeauHeHust

https://m.edsoo.ru/G5SO6H6X1E

https://m.edsoo.ru/S2F37Z4G3N

41

[IpakTuueckas padora Ne 5.
Pemenne skciepuMeHTAIBHBIX
3a1a4 1o reme «Baxxueimue
HEMETAJIJIbl U UX COCIUHEHUS»

https://m.edsoo.ru/Y8B8R2E1]J

42

43

KonTponpsHas padora Ne3 mo
TeMe «Baxuenine HeMeTaJIbl
1A UX COECIUHEHUS

OO0m1as XxapakTepucTUKa
XUMHUYCCKUX 3JICMCHTOB —
MeTaJUIoB. MeTammmueckas
CBSI3b U METaJTHYCCKAs
KPUCTAJUINYECKast PELIETKA.
du3ndeckre CBOMCTBA METAJJIOB

https://m.edsoo.ru/K1E4WS5F5D

https://m.edsoo.ru/Q5SM8X3Z6L

44

45

XHUMHUYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMHUYECKHI
A HAIIPSKEHUN METaJIOB

O611e crnocoObl MoTy4eHUs
MeTaiu1oB. CIjIaBbL.
Berarcienus o ypaBHEHUSIM
XAMHYECKHUX PEaKIui, eClu
OJIMH U3 PEareHTOB COJICPIKHUT
IPUMECH

https://m.edsoo.ru/M7GOF6W 6K

https://m.edsoo.ru/F9S7U4G5C

46
47

IIonsatue o KOppO31u METAJIJIOB

[llenounbie METATIBI

https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/ESNOF6H7A




OKcuabl ¥ THAPOKCUIBI HATPHUS

48 https://m.edsoo.ru/Q5F4A8Z0U
U KaJIust
IllenoyHO3eMeIbHBIC METAILIBI —

49 . . https://m.edsoo.ru/R9G4H2L.5S
KaJIbIIMH U MarHui
Baxueiinme coequHeHUSA

50 https://m.edsoo.ru/B5SB6SOF6R
KaJIbIHAS
O000111eHrE U CUCTEMATU3ALMS

51 N https://m.edsoo.ru/Z8S2E1Y6W
3HAHUHI
JKécTtkoCcTh BOIBI U CIIOCOOEI €8

52 https://m.edsoo.ru/U4F1V1P9K
yCTpaHEHHs
[IpakTrueckas padora Ne 6 o

53 teMme "JKECTKOCTH BOIBI U https://m.edsoo.ru/T6E9OU2I3W
MeTO/Ibl €€ ycTpaHeHus"

54 AroMUHUN https://m.edsoo.ru/O2U1T4S00
AmMdboTtepHbBIE CBOIICTBA OKCHIA

55 (orep a https://m.edsoo.ru/T7Z619U3S
U TUJIPOKCH]IA

56 Keneso https://m.edsoo.ru/I2ROK4COE
OKcuabl, THAPOKCHABI U COJIH

57 8 AP g https://m.edsoo.ru/U2B9I3V0Q
xenesa (II) u sxenesa (11I)
O00011eHNEe U CUCTEMATU3ALIS

58 . https://m.edsoo.ru/W6NOHSL7X
3HAHUI
[TpakTuueckast paborta Ne 7.
Pemenue sxcriepuMeHTaTbHBIX

59 . https://m.edsoo.ru/J IM4T7L.4X
3a7a4 o TeMe «Bakaelinine
METAJIIBI U UX COCANHEHU)
Borurcnenus mo ypaBHEHUAM

60 XUMUYECKHUX PEAKLNM, ECIIH https://m.edsoo.ru/F2G0O1YOK

OJIWH U3 pCarcHTOB /1aH B




U30BITKE WU COAEPIKUT
npuMecu. BeraucieHus
MacCOBOH JI0JIM BbIXOZa
IIPOJIYKTa PEaKLIUU

O000111eHrE U CUCTEMATU3ALMS

61 B 1 https://m.edsoo.ru/WIFSE9LSN
3HAHUN
KonTtponpsHas padora Ne4 mo

62 TeMe «Baxxuelinme MeTaisl U 1 https://m.edsoo.ru/FIEOK9H7N
UX COCOUHEHU»
BemectBa 1 MaTepuansl B

63 B . P 1 https://m.edsoo.ru/T4P9U7D4B
[MOBCEAHEBHOM XU3HU YEI0BEKA
XHUMHYECKOE 3arps3HEHNE

64 . 1 https://m.eds00.ru/COU70O0M3X
OKPYXKArOIICH CpeIbl
Ponbs xumuu B perieHun

65 1 https://m.edsoo.ru/K9X9A8TOM
9KOJIOTHYECKUX MPoodIemM
PesepBHEbIil ypok. O000IIIEHNE U

66 PBHAIM YD m 1 hitps://m.edsoo.ru/TSK5V6J3C
CUCTEMAaTH3aLMs 3HAHUN
PesepBurlii ypok. O0001IEHIE U

67 P P \I,H 1 https://m.edsoo.ru/Y2B8C4H2E
cUCTEMATH3AaLUs 3HAHUH
PesepBusblii ypok. O0001IEHIE U

68 p P \I,H 1 https://m.edsoo.ru/B3P1R2T3V
cUCTEMATH3AaIUs 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOHN ITPOT'PAMMBbBI

8 KUIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1

IIo Teme: ((HCpBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMUYECKHX TIOHSATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJHUYECTBO
BEIIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKas peaKius,
KIacCUPUKALMS ~ peakIMii: peakiuu  COSAWMHEHUs, PpPeaKIuu
pa3NoKEHUs, pEaKIUH 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3 (dEKT peakiuu, pacTBOp,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHLIeHTpaLII/I}I) B paCTBOpC

HIUTIOCTPUPOBATE B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHUX MOHATUU U

MPUMCHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHfI

1.3

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbhIBaTb CMBICII 3aKOHOB COXpaHCHHUA MacCChl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHHUS, 3aKOHaA

ABorazipo

L.5

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCANMHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKHE PEAKUUU (IO YUCIY M COCTaBy

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY D (DEKTY)

1.7

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIAPHYIO MacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISITE MAaCCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCIMHEHUS,

BBIUUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHMS — HAOII0JICHNE,
W3MEpEHUe, MOJCITUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHeliume npecTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

pacCKpbeIBaTb CMBIC]I OCHOBHBIX XHUMHYCCKUX MMOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

coeanHeHui o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHNYECKUE BEIIECTBA

24

2.5

2.6

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPKIasl OMKMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuui

IIPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOYKHOCTU TPOTEKAHHSI XMUMHUYECKHUX

npeBpameHHﬁ B Pa3JINYHBIX YCIIOBUAX

ClleIoBaTh TMpaBWJIaM TIONB30BAaHUS XHUMHUYECKOM TMOCYJIOol U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpaleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITOJTHEHUIO
na60paT0pme XUMHYCCKUX OIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpOB € OMNPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIECTBA, MIIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPHUMEHTHI
M0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH U KHCIOT C MOMOIIBIO

WHMKATOPOB (JakMyc, (heHondraaert, METUIOPaHXK U IpYTrHe)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON peaKIuu

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

Xumuaeckas cBI3b. OKHUCIHUTENLHO-BOCCTAHOBUTEIIHHBIE PEaKkumn»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XMMHUYCCKHUX MMOHSTHM: AApO aTroMma,

AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTalb, paauyCc aroma,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAsA CBA3b,
OJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

34

OIMCHIBATh U XapaKTepu3oBatTh Tabamunyto Gopmy Ilepuoanueckoii
CHCTE€Mbl XMMHUYECKHMX 3JIEMEHTOB: pa3jivyaTh IOHATUS «IJIaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpymma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

packpbiBaTh cmbich llepuonmueckoro 3akona /.M. Mennaeneena:
JEMOHCTPUPOBATh  I[MOHMMAHUE TEPHOJUYECKON  3aBUCHUMOCTH
CBOHCTB XUMHUYECKHX DJJIEMEHTOB OT HUX TIOJOXXEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  000O3HAUeHHs, KOTOphIE HMEIOTCS B  Tabnmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOHM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCIUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass U HOHHAs) B

HCOPraHNYCCKUX COCANUHCHUAX

9 KIIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBO 1 XUMUYECKask PEAKIUS)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHH: PacTBOpP,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, HIIEKTPOIUTHUECKAs AUCCOLIMAIIMS,
peaKknuy MOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOEe PAaBHOBECHE,
o0OpaTumblie u HEoOpaTHUMbIE peaxkuuuy,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC pEaKIH, OKHCIIUTEI,
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(OTEepHOCTh, XHUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKasd peméTKa, CIIIaBbI, CKOPOCTb
XHUMHYCSCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MMOHATHH H

MNPHUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

1.3

COCTABJISITh YPaBHEHHUS AJICKTPOJUTUUYECKON HUCCOIMAIUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAIIEHHBIE ypaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHIA
MOCPEJCTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCa 3TUX peaKluit
MIPOBOAMUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOU peaKuu

[To temam: «Hemeramnsl U UX COEIUHEHUS» U «MeTaibl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) o0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPIKIAS

OIMMCAHUC IIPUMCPAMH MOJICKYJISIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.2

2.3
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COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHUE

TeHETUYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUYCCKHUX HpeBpaHICHI/IfI B pa3JINYHbIX

YCIIOBUSIX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOPHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHMSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHUYCCKUX OIIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/II-O

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

2.5

IpOBOAWTE pPE€aKOWH, MOATBCPKIAAIOMINEC Ka4eCTBEHHLIA COCTaB
pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOPHUI-,
Opomun, womun, kapOoHat, Qocdar, cumukar, cyiabdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB

ITo Teme: «XuMHS U OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHuYeckux monsaTui: [IJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU AEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4EHHUS
CBOIMCTB BEIECTB U XUMHUYECKHUX DPEAKIIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIe XUMUYECKHE TOHSATHS

[Tpenmer xumun. Ponp Xxumuu B )XKM3HU YelOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemrecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MO3HAHUS B XUMHMHU. UNCTHIE BENIECTBA U CMECH. Cnioco651

pa3aeneHus cmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue diaeMeHTbl. CHMBOJIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe H CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC Y4YCHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XHUMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTtaBa BCIICCTB. OtHocuTenLHas aTOMHas macca.
OTtHocHuTeIbHAS MOJICKYJISIpHAsd Macca. MaccoBasgs H0ds1 XHUMHYECKOTO

9JICMCHTaA B COCITMHCHHUHN

1.5

1.6

KomnuectBo BemectBa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHMCIIa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

Pu3nyecKne U XMMUYECKHE ABJICHUSA. XUMUYECKasl peaklus U €€ NMPU3HAKHU.
3aKOH  COXpaHEHMs  MacChl  BEIIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccudukanms  XuMHYECKMX  peakiuil  (COelMHEHMs,  pa3joKeHus,

3aMelIeHus, 0OMeHa)

1.7

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOW, C
paBUJIaMy pabOTHI B Ta00OpaTopuu U MpruéMaMu OOpaIleHus ¢ Ta00paTOPHBIM
o0opymoBaHWEM, HM3YyYCHHE W OMNMUCaHue (U3HYECKUX CBOWCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3udeckux (TUIaBIeHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUTIEHWE W KOHJICHCAIIUSI BOJIBI) U
XUMUYECKUX (TOpeHHe CBeuYd, NpPOKAIUBAaHUE MEIHOW IPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakiuui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEHCTBUE Kele3a C paCTBOPOM




conu Meau(Il), uzyuenne cnoco6oB pa3eneHus cMecel (C TOMOIIbI0 MATHHTA,
(GwIbTpOBaHKE, BHITAPUBAHKE, AUCTUILISAIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TIOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yIbTaTOB
MPOBE/ICHUS OIBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MAcChl, CO3/IaHUE

MoOJIeJIel MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwuelime npeactaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — aieMeHT U mpocroe
BemlecTBo. HaxoxxaeHnue kuciopoaa B mpupoje, Gpusnueckue 1 XuMHU4ecKue
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmoponga. CrnocoOsr
HOJY4YEeHUsl KUCIOpOoAa B J1abopaTopuu M NpoMblluieHHOCTH. Kpyroopor

Kucnopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoil 3¢ (et XUMUYECKOW peakuuu, TEPMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3 deKTa, pa3pylieHHEe 030HOBOTO CII0S

2.3
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
dusnyeckue M XHUMHUYECKHE CBOWMCTBA, IMPUMEHEHHUE, CIIOCOOBI IMOITYYEHUSI.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUECKUM ypaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boxa kak pactBoputens. PacTBopsl.
HacelleHHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTH BEUIECTB B BOJIE.
MaccoBass o BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUpPOJEe U B KU3HU 4enoBeka. KpyroBopot
BOABl B TMpUPOJE. 3arpsi3HEHWE MpUPOAHbIX BOA. OXpaHa U OYUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust neoprannyeckux coeaunenuid. Oxcuasl. Knmaccudukamms
OKCHJIOB: colieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa okcugoB. @u3zndyeckue U XMMHUYECKHE
cBolicTBa OKCUAOB. [loyuenne okcuaoB

OcHoBanmsi. Krnaccudukarnuss ocHOBaHMN: MIENOYM UM HEPACTBOPUMEBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMil. Du3nueckue 1 XUMUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnorel. Kmaccudukamust kucinor. Homenkinarypa kucinor. @usnyeckue u
XHMHYECKHE CBOMCTBa KMCHOT. Pan aktuBHocTM MetaimioB H.H. bekerosa.

[Tonydyenue kuciaor




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nueckue U XMMHYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBSi3b MEXAY KJacCaMHU HEOPTaHMUYECKUX COCTUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAauyeCTBEHHOE OIpe/ieJieHHe COJep>KaHus
KHCJIOpO/ia B BO3AYyXe, MOJyYeHHEe, COOMpaHue, pacrio3HaBaHUE U HM3y4YeHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOpEHus (I10’Kapa), 03HAKOMJIEHHUE C
oOpa3liaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJy4€HHE, COOUpaHue,
pacro3HaBaHUe U HM3Y4YEHHME CBOWCTB BOJIOpPOJA (TOpEHHUE), B3aUMOJAEHCTBHE
BOJIOpOZa  C OKCHJIOM meau(Il) (BO3MOKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIOICHUE O0pa3IOB BEHICCTB KOJUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHAIIOB),
OmpezieNieHue PAacTBOPOB KHUCIOT M IIENOYe C TOMOINbIO HHIUKATOPOB,
UCCIIEIOBaHHE O0pPa3I0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIacCoB,
HaOJroleHne W3MEHEHUsT OKPACKM MHIMKAaTOpOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue B3aumopeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHUCJIOTBI, KHCIOT C METaulaMH, pEakUMid HeWTpaau3aluu, [OoTydeHue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajjla JpyruM Hu3
pacTBopa coJid, pelieHre HKCIepUMEHTAIbHBIX 33/1a4 1o TeMe «Bakneiimume

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

3.1

ITepnonnueckuii 3akoH u [lepuonnyeckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX JJIeMEHTOB. [lonstue o
TPYIax CXOIHBIX JIEMEHTOB (IIEJTOYHBIC M IIETOYHO3EMENIbHBIC METAJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3zyloT amM(pOTEepHBIC

OKCHUABI U THAPOKCHUIBI

32

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XMMHUYECKHX AJIEMEHTOB
JA.UN. MengeneeBa. KopoTkonepuoanas © UIMHHONEPHUOAHAS  (OPMBI
[lepuoauueckoit cucrtembl xumuueckux odiemMeHtoB J[.M. Mennaeneena.
IIepuonst u rpynmnbl. @U3HYECKUI CMBICH IMOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymibl JJIEMEHTa
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3.5

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuoaunueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoaunueckoil cucteme .M. Menaeneena

3aKOHOMEPHOCTH H3MEHEHHUS pajuyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpYINIaM U MEPHOJAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CuCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUsA Hayku U npakTuku. .M. MenneneeB — y4€Hbli u

I'paXKaaHHUH

Xumuyeckasi cBs3b. KoBaseHTHas (MoyisipHasi M HEMOJSPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCECKHX 3JIeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHUSA M BOcCTaHOBJICHUA. OKHUCIIUTEIN U BOCCTAHOBHUTEIIN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHJA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, pCaKknuun pa3jioxKCHUs, COCI[I/IHGHI/ISI)

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemectBo n xummnyeckas peakuus. [loBropenue

1.1

ITepuonnueckuii 3akoH. [lepuoguueckasi cuCTEMa XHUMUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB NEpPBBIX TPEX MEPHOJOB, KaIHs, KalbLUsi U UX
COEIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM 3JeMEHTOB B Ilepnoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAIITMYECKUX
peméToOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMUECKOU
pemIéTKH W BHUAA XUMHUYECKOW CBsi3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUAJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3IMYHBIM KjaccaM HEOPTaHHMYECKUX

COG,I[I/IHCHI/II\/'I, IFCHCTUYCCKAsA CBA3b HCOPraHMYCCKUX BCIICCTB




1.3

Knaccudukanuss XuMU9eCKUX peakiuii Mo pa3IudHbIM MpU3HaKaM (M0 YHUCITY
U COCTaBy YYacCTBYIOIIMX B peaklMU BEIIECTB, MO TemioBoMy 3ddexty, no
U3MEHEHHIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Yy4YacTHIO Karajgu3aTopa). OK30- M DHJIOTEPMUYECKHE DPEaKIIH,

TCPMOXUMHNYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pcakuuunu

1.4

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuix. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PpEaKiuu H

IMMOJIOKCHHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMHU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OajaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOIMALMU. DIEKTPOIUTHl U HEAIEKTPOIIUTHI.
KaTtuonsl, annonbsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUIAMHU
XUMHUYeCKoH cBsi3u. CrerneHs qucconuanii. CHIbHBIC U CIIA0BIC AJICKTPOJIUTEHI.
Peakunu noHHoro oomMeHa. YclioBusl MPOTEKaHUS peakiMii HOHHOTO OOMeHa,
MOJIHBIE M COKpaIIEHHBIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CONe B CBeTe IMPEACTaBICHUH 00 AIIEKTPOIUTHIECCKON

nucconuanuu. KagectBeHHbIe peakiu Ha MOHBL. [IoHATHE O rUApOIM3€e Cconen

1.7

XUMHUUECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMHM KPHCTAIIMYECKUX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMasa), CIO0XKHBIX BEUIECTB (XJIOpHJA HATPHs); UCCIEI0BAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON peakluu OT BO3JIEHCTBUS pa3IUYHBIX (aKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEIIECTB, Mpoliecca
JMCCOLMANY  KUCIIOT, IIeNoYel ¥ comell (BO3MOXKHO HCIOJIB30BaHNE
BUEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, HUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakuu pas3ioKeHNs, COeTUHEHNU);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaxiuii Ha HOHBI; pellleHUe SKCIIePUMEHTAIBHBIX 33/1a4

Hemeramie! 1 ux COCOAUHCHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHune u (U3UYECKHUE CBOICTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IPHUMEpPE Xjopa
(B3auMoJielicTBUE C MeTa/llaMU, HEMETaJUIaMH, LIeJI04aMH). XJIOPOBOJOPOI.
ConsiHass KHUCIIOTa, XUMHUYECKHE CBOMCTBA, TMOJyuY€HUE, NPUMEHEHUE.
elicTBue XxJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesoBeka. Baxueiiine

XJIOpUJbI U UX HAXOXICHUC B IPUPOALC

2.2

2.3

2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTePHbIC cTeNeHH OKucaeHus. CTpoeHue 1 (PU3NIECKUE CBOMCTBA
IOPOCTHIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(pHUKALNN
KHUCTIOpOJia M cepbl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
q)HSI/IqGCKI/Ie A XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3HUECKUe U XUMHUECKHUE CBOWCTBA
(o0mre kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYECKHe
pEaKIMH, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyYeHHsI CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Conn CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCaKIuUsd Ha
cyibdar-uoH. HaxoxeHue cepel U e€ COSTUHCHUN B IPpUPOJie. XUMUYECKOE
3arps3HEHNE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA CepPhl (KUCIOTHBIE JTOMKIH,

3arpsAA3HCHUC BO31yXa U BO,[[OéMOB), CITIOCOOBI €ro npeaoTBpaIlICHUA

OOmast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCICHUA. A30T, PpPACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot asora B npupoze.
AMMuak, ero ¢u3MYecKue U XHUMHUYECKHE CBONCTBA, IMOJY4YeHHE U
npuMeHeHne. CoiaM aMMOHUS, UX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KagecTBeHHas peakius Ha MOHBI aMMOHHMSL. A30THasl KACIIOTa, €€
nojy4yeHue, pusnueckue 1 XMMHUYECKre CBOMCTBA (00IIMe KaK MpeICTaBUTENs]
KJlacca KHCIOT W crnenuduueckue). lcmonb3oBaHue HUTPATOB U coyied
aMMOHHSI B KaueCTBe MHUHEPAIbHBIX yIOOpeHUH. XUMHUECKOe 3arps3HEeHue
OKPY’KaIOIIEeH Cpeabl COCTMHEHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arps3HECHUE

BO3]1yXa, MOYBBI U BOJOEMOB)

®ocdop, anmnorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUIECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHass KucioTa, (GHUHUECKHE U
XUMUYECKHE CBOMCTBA, moiydeHue. VcmonpzoBanue (ocharoB B KayecTBe

MHUHEPAJIbHBIX YA00peHH

2.5

OO6mas xapaktepucTuka 31eMeHTOB [VA-rpynnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHHSA. YIJEpOoJd, aJJIOTPOIHbIE

MOIU(UKAIIMH, PACIPOCTPAHEHUE B TpUpoAe, (U3NUECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopouus. Kpyroopot yriepona B npupose. OKcuabl yriepoaa,
uxX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KHUBBIE OpraHU3MBbI,
NOJy4EeHUE U IPUMEHEHHUE. DKOIOTUYECKHE POOIEMBbI, CBSI3aHHBIE C OKCUIOM
yriepona(IV); runoreza rinoGaJbHOrO MOTEMJIEHUs KIUMaTa; MapHUKOBBINA
addekr. YrompHas KUCIOTa U €€ comd, UX (PU3UYECKHEe U XUMHYCCKHE
CBOMCTBa, MoJlyueHUe U npumeHeHue. KauecTBeHHas peakuus Ha KapOOHarT-
uoHsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U

CEILCKOM XO03SHMCTBE

[TepBoHavabHBIC MOHATHSA 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, STWJIEH, aleTHICH, 3TaHOJ, TJIHUIEPUH, YKCyCHas
kucioTa). X coctaB m xumuueckoe crpoeHue. IloHsATHE O OMOJOTHYECKH
BRXHBIX BEIECTBAX: KHpPax, OCIKax, YIICBOJAaX — M WX POJH B KU3HH
YyelloBeKa. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEIMHEHUU

2.7

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJIYYCHHE U
npuMeHenue. CoeanHeHust KpeMHus B npupoze. O0mue npeacraBieHust o0
okcuze kpemMHusA(IV) n kpemHueBoit kucinote. CUIMKAThI, UX UCIIOJIb30BAHUE
B ObITYy, MEOUIMHE, TMPOMBIIUIEHHOCTH. BaxkHeime cTpouTenbHble
MaTepuaybl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, xkene300eToH. [Ipobmembl
0€30I1aCHOTO HCIIOJIb30BaHMs CTPOMTEIbHBIX MAaTepPHaJIOB B MOBCEIHEBHOM

KHU3HU

2.8

XUMHUYECKUH IKCIEPUMEHT: U3y4eHHE 00pa3lloB HEOPTaHWYECKHUX BEIIECTB,
CBOMWCTB COJITHOW KUCIIOTBI; IPOBE/IEHUE KAaUECTBEHHBIX PEaKLUil Ha XJIOPHI-
WOHBI W HAONIONEHNE TPHU3HAKOB WX IPOTEKAHUS; OIBITHL, OTPaXKArOIINE
¢u3nUecKkre 1 XMMHUYECKUE CBOMCTBA raJIoNeHOB M UX COSAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ 00pa3lamMH XJIOPUIOB
(raoreHuI0B); O3HAKOMJICHHE C O00pa3naMu cepbl U €€ COeqUHEHUSIMH
(BO3MOKHO HCHOJIb30BAHUE BHJIEOMATEPUANIOB); HAOIIOJEHUE Ipoliecca
o0yraMBaHUs caxapa MoJl IeWCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOMN KHUCIIOTHI;
U3y4eHHEe XUMHYECKHX CBOMCTB pa30aBICHHOM CEpPHOI KHCIOTHI, IPOBECHNE
KaueCTBEHHONW peakuuu Ha cyiabdar-uoH U HaOJIOAeHHEe NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (hocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BAaHHWE BHJICEOMATEPHAIIOB), OOpa3laMu
a30THBIX U (HOCHOPHBIX YAOOPEHUN; oyueHre, coOupanue, pacrio3HaBaHHE
U U3y4CHHE CBOMCTB aMMHaKa; IPOBEICHUE KAaUEeCTBEHHBIX PEAKIMH HA MOH

aMmMOHUS ¥ ¢ocdaT-MOH W U3yYCHHE TMPHU3HAKOB MX MPOTEKaHHUS,




B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BMJEOMATEPHAIIOB); M3YyYEHHME MOJENeH KPUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢ymuepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOra3a; MOJy4yeHHe, COOMpaHUe, PaclO3HABaHUE U M3Y4YCHUE CBOMCTB
YIJIEKUCIIOrO Tra3a; MpOBEJIeHHE KadeCTBEHHBIX PEAaKUMi Ha KapOoHAT- U
CUJIMKAT-HOHBl M M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHON IPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BaXxHeNle HeMeTaUIbl U UX COEAUHEHUS))

Mertamisl 1 uX COCAMHCHUA

3.1

OO0mias xapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U MeTaUIMYecKas KpucTajuindeckas pemérka. DNeKTPOXUMHUYECKUN Pl

HaIpsHKEHUN METaJIOB

3.2

33

du3nyecKue U XUMUYECKHE CBOMCTBA MeTauioB. OOIIHe CrIoCOOBI MOTydeHUS
MeTansoB. [loHsTHE 0 KOPPO3UU METATIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT
koppo3un. CriiaBsl (CTadb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U UX TIPUMEHEHHE

B 6LITy " MIPOMBIITJIICHHOCTH

[Ilenounsle MeTaybl: mosioxkeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaXO0XICHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHue Ieno4YHbIX METajuloB M UX

COEeTMHEHUN

34

[llenoyno3eMenbHble METaJIBl MarHui W KaJbIIMM: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux dnemeHtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJCHUE B Npupoje. PU3NYECKHE U XUMHUYECKUE
CBOMCTBA MarHusl M KalblUs. BakHeWIIWe COeIUHEHUS KalbIusa (OKCHUI,

TUAPOKCHU, coin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AmomuHuii: monoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX AJIEMEHTOB
J.W. MenneneeBa; cTpoeHHE aToMa; HaxoxkJeHue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHSA. AMQOTEpHBIE CBOWCTBa OKCHIA W

TUAPOKCH/IA AITFOMUHUSA

3.6

Kenezo: nonoxkenue B [lepuoanueckoil cucreMe XuMuueckux 3nementon JI. .

MeHneneeBa; CTpOCHHE aToMa; HaxOoXJACHHWE B mpupoae. dusudeckue u




3.7

4.1

XUMUYECKHE CBOMCTBA xene3a. OKCuibl, TUApoKcHbl U conu xeneza(ll) u

xkenesa(lll), ux cocras, CBOMCTBA U MOTyYCHUE

XUMHUUYECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIaBOB,
X (PU3NYECKHMMHU CBOWCTBAMH; M3YYECHHE PE3YJIbTaTOB KOPPO3HHU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICHCTBUSL OKCHJA KalblUsl M HATpus C BOJOM (BO3MOKHO
UCIOJIb30BaHUE BHUJEOMATEPHATIOB); MCCIEIOBAHUE CBOMCTB KECTKOH BOBI;
mpolecca TOpPEHMsI JKelle3a B KHCIopoJae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKIIUN Ha HOHbI
(MarHus, Kanpuus, amoMuHus, nuHka, xenesa(ll) m sxenesa(Ill), menu(1l);
HaOJII0IeHUE U ONHMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(pOTEpHBIX CBONCTB I'MIPOKCHA ATIOMMHHUSA U THAPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 33/]1a4 110 TeMe «BakHeliue MeTabl

1 UX COCAUHCHUA»

XuMus u OKpYyXKaromasa cpeaa

Hosrlie MaTepHraJibl U TCXHOJIOTHUH. BemiectBa n MaTCpHraJibl B IMOBCEIHEBHOM
JKU3HH YeJIOBEKa. XUMHUS U 300pPOBLE. besomacHoe nCIoIp30BaHNE BEMIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBa;I InmomMouib MMpu XUMHYCCKUX 0XKOrax "

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  I'PAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatoieit cpenst IIJIK. Ponb xumuu B perieHn# 5K0JI0THYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YTIIEBOJOPOJIOB (YroJjib, HPUPOAHBIN ra3, He(Th),

MIPOJIYKTHI X MEepepabOTKH, UX POJIb B OBITY M TIPOMBIIINICHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3yueHue 00pa3lioB MaTepHaioB (CTEKJIO, CIIJIaBbl

MCTAJIJIOB, OJIUMCPHBIC MaTCpI/IaJ'IBI)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TI03HABAa€MOCTHU SIBJICHUN NPUPOJbl, NOHUMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHHﬁ; YMCHHUE HUCIOJb30BATH MOACIU  JJIA

O0OBSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMHM TEXHOJOTMSMHU, OCHOBAaHHBIMHM Ha JOCTHKEHMSIX
XUMHYECKOH HAyKH, YTO IMO3BOJUT OOYYArOIIMMCSl pacCMaTpUBAaTh
XUMUIO Kak chepy cBoeld Oyaymel mpodeccruoHaTbHON
NEeSITeTPHOCTH ¥ CHeNIaTh  OCO3HAHHBIM BBIOOD XWMHUH  Kak
npodWIBHOTO TMpeaMeTa NpHU Mepexofe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brmanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIIME XMMUYECKUE TOHATHUS: XUMHUYECKUH DSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOKHOE BELIECTBO, OJHOPOAHAS 1
HEOJHOPOJIHAsl CMECh, OTHOCUTENIbHBIE aTOMHAasi W MOJIEKYJspHas
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHsIsI), XMMHUYECKAs
peaklusi, peaklMHd COCJUHEHUs, PEAKLUU PA3JIOKEHUs, pPEaKLHH
3aMeIleHHUs], PeaKIM OOMEeHa, TEIUIOBOM 3(QEeKT peakiyu, 9K30- U
HHJIOTEPMHUYECKHE PEAKIINHU, PACTBOP, MAccoBas 0 XMMHUYECKOTrO

9JICMCHTAa B  COCIUHCHUH, MaACCOBasA OOJd MW NPOUCHTHAA
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2.3

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN €101
aToMma, aTOMHas OpOUTab, PAJUyC aTOMA, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKAs CBSA3b, AIEKTPOOTPULATEIILHOCTD, IOJISPHAs
Y HEIOJISIPHAs KOBAJICHTHAs CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBS13b, KpUCTAJUINYECKAS pEIIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKasl,
MOJIEKYJISIpHAsi), NOH, KaTHOH, aHUOH, JIEKTPOJIUT U HEINIEKTPOJIUT,
ANIEKTPOJMTUYECKAsT AUCCOLMALMS, PpEeaKIMd HMOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLHMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOe pPaBHOBECHE, OOpaTHMble U HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XMUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOIINE 3aKOHbl XMUMHM: 3aKOH COXPAHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPUA

BHCKTPOHHTH‘IGCKOfl JUucconuanumn

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHUE TpPaBWIbHO MCHOJB30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE€ MHUHEpalbHbIE YIAOOPEHUs, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpPepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTJI€BOOPOAOB (yTJIsi, IPUPOHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB,  YIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATh BJIMSHUE BEIIECTB U XMMUYECKHUX IMPOLIECCOB HA

OpraHHU3M 4YeJIOBEeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpely

32
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YMEHUE MHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSIMHU JPYIHX
y4eOHBIX IPEMETOB

HaJIN4YME ONbITa paboThI C pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
M0 XUMHH (Hay4yHas U Hay4yHO-NIOMYJSpHAas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMEHHE OOBEKTHUBHO OILEHWBATh WH(OPMAIUIO O BEMIECTBAX, WX
NpEeBpalleHUsIX M NPAKTHUYECKOM TMPUMEHEHHMH M yYMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aJgad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpaBHEHUM XHMHYECKMX PpPEaKLHWi; OCHOBAMU  XHUMHUYECKOU
HomeHksatypbl (IUPAC u TpuBHanbHO)
YMmeHne o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
5 XUMHUUYECKHX DJIEMEHTOB (COCTaB M 3apsj slpa, oOIIee YHCIIO
AJIEKTPOHOB), PACIpPEACIECHUEM DIIEKTPOHOB [0 SHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOOB, KATUS U KAJIbLIHS
[IpencraBinenne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (paJiyCc aToma, 3JIeKTPOOTPULIATEILHOCTH ),
6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuoauueckoit cucreme (B MaiblX [EpUOJAX M  IJIaBHBIX
MOJArPYMIax) 1 3JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XUMUYECKUE JIEMEHTHI
7.2 HEOpraHMYEeCKUe BellecTBa
7.3 XUMHUYECKHE PeaKIuu
8 YMeHue ornpenensTh:
g1 BAJICHTHOCTh M CTETCHb OKHCIICHUS] XUMUYECKHUX IJIEMEHTOB, 3apsi
' HMOHA
g2 BHUJI XUMHUYECKOM CBS3M U THUIl KPUCTAJUIMUYECKOW CTPYKTYphl B
. COCTMHEHUSX
8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTENb U BOCCTAaHOBUTEIb
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOpPOA, TpaduT, anamas,
9.1 KpeMHHI, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHA, MarHHMH,
KaJIBIIMH, aTFOMHHMH, JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOPOB (Boja,
92 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M THAPOKCHJbI

metamuioB [-IIA rpynmn, amomunus, meau (II), nunka, xxenesa (Il u

III), okcuapt yrnepoaa (I u IV), kpemuus (IV), azota u dhocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a30THas,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE M  XapaKTECPHU30BaATH CBOMCTBa B€OICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHC BCIICCTB B

- 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb IPOTEKAHHS
XUMHUYECKUX MPEBPAILICHUN B PAa3JIMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEAKIIHM,
B TOM YHCJIE:
10.1 peakIuii HOHHOTO OOMEeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTFOCTPUPYIOIIUX XHWMUYECKHE CBOWMCTBA HW3YUYEHHBIX KJIACCOB
' (TpyImi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PAcu&Thl):
11 OTHOCHUTEIIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAacCOBYIO JOJTIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHYECKUX PEaKUUd M HAXOAUTh KOJIHYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEAKIIUN
12 Bnanenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIOAeHHE,
1 U3MEpPEHHE, IKCIIEPUMEHT, MOACIIUPOBAHNE) IPU U3YyUYEHUN BEIIECTB
' U XUMUYECKHX SIBICHHH; yMeHHE copMynmnpoBaTh mpodsieMy u
MPEAJIOKUT YTU €€ PeIIeHUs
122 Oe3omacHOi pabOThl ¢ XMMHUYECKMMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHUEM
MpaBUiaMu 0e30MmacHOTO oOpareHus c BEILECTBAMH,
WCIIOJIb3YEMBIMH B TTIOBCETHEBHOM JKM3HU, MPABUJIAMU TTOBE/ICHUS B
123 HEeNsIX COepeKESHHs 30POBbSI U OKPYXKAIOIIEH MPUPOTHONU CPEIIbI;

MOHMMaHUe Bpea (OMacHOCTH) BO3ACUCTBUS HA KUBbIE OpPTaHU3MBbI
ONpeAeIEHHBIX BEIECTB, croco6oB YMEHBIIEHUS u

MIPEAOTBPAIIECHUS X BPEIHOTO BO3JICHCTBUS




13

13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe M  omucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlnui
U3YyYeHHE CIIOCOO0B pa3eNieHus: cMeceit

MOJIyUeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOWCTB; MOJy4yeHHE aMMHaKa W H3yYeHHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIed
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHWE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHXka WU
denondranenna) s ONpEeNeHUsI XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHbIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBUS KHUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMbBIMU
OCHOBAHUAMHU, COJEIMH, IIOJIYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTtajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAHUC aM(bOTCpHBIX CBOICTB TUAPOKCHUIAOB aJIFOMUHUSA U

[IUHKA

13.7

13.8

pelIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM: «OCHOBHBIE KIIACChI
HEOPTraHUYECKHUX COETUHEHHI; «INEeKTPOIUTUYECKAS
auccoruanusay, «BakHelInne HEMETalUIbI M WX COCHAMHCHUI,

«Baxkneiiie MeTaljIbl M UX COSANHCHU

XUMHUYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIINH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHHBI,
TUAPOKCU-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KAJIBIUs, ATIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NPEICTaBIATh PEe3ydbTaThl JKCIEpUMEHTa B (OopMe BBIBOOB,

14.1 JI0KA3aTeNbCTB, IpaQUKOB U TaOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTAHABIMBAaTh  CBA3M  MEXAY  peajJbHO  HAOIIOZaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TMPOUCXOASIIUMHU B

MaKpo- U MUKPOMHUPE, 0OBACHATH IPUUNHBI MHOTOOOPa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue dJaeMEHTBHL. CHMBOJIBI XUMHYCCKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

XumMuueckas (1)OpMy.]'Ia. BaneHTHOCT, aTOMOB XMMHUYECKHMX DJIEMEHTOB.

CreneHp OKUCIECHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTa

B COCAUMHCHUU

1.5

1.6

KonmgectBo BemectBa. Monb. Mossipaas macca. MoJIpHBIIA 00BEM Ta30B.
B3aumocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
du3znuecKkue U XMMHUUYECKHUE SIBICHUS. XUMUYECKas peakuus U €€ MpU3HaKH.

3akoH COXPAHCHUSA MACChI BCHICCTB. XHUMUYECKHUE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CUCTEMA XHUMHYCCKHUX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrne aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
JN.M. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKU CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3otomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aroMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUCCKHX DJIEMCHTOB MEPBBIX Tpex
NepruoaoB, Kajus, KaJbLUA (pazu/[yca ATOMOB, JJICKTPOOTPHULIATCIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepHOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumunueckass cBsi3zb. KoBajieHTHast (mojispHass M HEMOJsIpHAsi) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh ~ XMMHUYECKUX  3JeMEeHTOB. VoHHas  CBS3b.

Merannnueckas CBSI3b




3.2

Tumbl KpHUCTAJUIMUECKUX PEIMIETOK (aTOMHAs, HWOHHAs, METaJUTMYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAIMYECKOW PEMIETKH U BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. Meramisl 1 uX COCAUHEHUA

Knaccuukanuss u HOMEHKJIaTypa HEOPTraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (MIENTOYM W HEPAaCTBOPUMBIC OCHOBAHWSA);
KHCJIOT (KUCIIOpOJCOMepkKae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/Ia, Cephl, a3ota, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckre ¥ XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Marovisd U KaJbOus, aJIIOMUHHKA, KEJIC3a. SHCKTPOXI/IMI/I‘ICCKI/Iﬁ

o) i HaHpH)KeHI/Iﬁ MCTaJJIOB

dusznueckue 1 XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX CO€IUHEHHUI HEMETAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMUYECKHE CBOMCTBAa OKCHJIOB HemeTawioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB IA—IIIA rpynn, muuka, meau(Il) u

xene3a(Il, III). [TomyueHune okCHI0B METAIIIIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMHUHHUA, JKeje3a, ULuHKa). [lomydyeHne ocHOBaHUN U
aM(OTEpHBIX TUAPOKCHU/IOB

OOmre XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOJAOPOAHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOl, KpeMHHEBOM, yroinbHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune xkucior

OOue xuMu4Yeckre cBoiicTBa cpeHux coneil. [lomydyenue comneit
[Tonyyenue, cobupanue, pacrmo3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,

YIIIEKHUCIIOTO Ta3a B J1abopaTopun

4.11

[Tonyuenne aMmMmaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIIEHHOCTH. O01ne

CIOCOOBI OJTYYECHHUSI METAJIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHYECKUX peakiuii 0 pa3IudHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

W3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKUX YJIEMCHTOB

5.2

5.3

54

5.5

TernoBoit ApdeKT XUMHUYECKOH peakuH, TEPMOXMMUYECKHE YpaBHEHHUSI.
DK30- ¥ 9HJI0TEPMUYECKUE PeakuH. TepMOXUMHUIECKHE YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBUTENBHBIC peakunuu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHOM PEeaKIINH

Teopust snekTponuTrdeckoi aucconnanuu. Katnonel, aHHOHBI. DJIEKTPOIHUTHI
Y HEe3JNEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOaUThI. CTeneHb TUCCOalun

Peakuuu MoHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06M6Ha,

IIOJIHBIC Y COKPAIllEHHBIC HOHHBIE YPABHEHUS PEAKIIMM

XHMHMS M OKpYXKaromas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloOBeKa. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB M XMMUYECKUX pEaKUMi B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJIICHHUAX

6.2

XUMHUYECKOE 3arps3HEHHE OKPYXKaWIIeW cpenbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJIK). Ponp xummn B
pelIeHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpEMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, NMPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUH, OpoH3a) B OBITY H
MIPOMBITITICHHOCTH MX coeqMHEeHUH. [IoHATHE 0 KOPPO3UU METATUIOB, OCHOBHBIE
CTOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTIIEBOJOPOJOB (Yroib, HNPUPOAHBIN Ta3, He(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHSA OO0 OPraHWYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJULIEPHH, YKCYCHAs KUCIIO0TA).
[TonsiTre 0 OMOOTUYECKH BaKHBIX BEIIECTBAX: KUPAX, OCIIKaX, yriIeBoIaX — U UX

POJIM B JKU3HU YCIIOBCKA




7 Pacuérsr:
7.1 o GpopmyramM XUMHUIECKUX COSTUHEHUN
7.2 Macchl (MaccoBOif) JJ0JIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM
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