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[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHON MpOTrpaMMbl
OCHOBHOTI'O 0011ero oopa3oBanus, npesacrabieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOl pabodeld TPOrpaMMbl BOCITUTAHUS M ¢ YYETOM KOHIICTIIIMH TPETOIaBaHMS
yueOHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoi
denepanuu.

[Iporpamma o xumMuM Aa€T Mpe/ICTaBICHUE O LEAX, OOIIeH cTpareruu o0y4yeHus,
BOCITUTAHUSI U Pa3BUTHUsSI OOYYAIOMIMXCA CPEACTBAMU YYEOHOTO MpeaMETa, YCTaHABIMBAET
o0s13aTeNIbHOE TPEIMETHOE COJEp)KaHUE, MpPeaycMaTpUBaeT paclpe/eieHue €ro 1o
KJIaccaM M CTPYKTYPUPOBAHUE MO pa3liesiaM U TeEMaM MPOrpaMMbl 10 XUMUHU, OTIPEACIISIET
KOJIMYECTBEHHBIE W KAUYECTBECHHBIC XAPAKTEPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJEA0BATEIBLHOCTh U3YUEHUSI XUMHUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKM Y4YeOHOro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEW OOydYaromInXcs,
omnpenensieT BO3MOXKHOCTH MpeAMeTa Jid pealu3aluid TpeOOBaHM K pe3yJbTaTaM
OCBOECHMSI OCHOBHOW 0O0pa3oBaTelIbHOM MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOUIETro
oOpa3oBaHus, a Takke TPeOOBaHMI K pe3yJibTaTaM OOy4YeHHUsI XMMHUHM Ha YPOBHE Iiejieh
U3Y4YeHHUS TpeaMeTa UM OCHOBHBIX BHJIOB Y4YCOHO-TIO3HABATEIBHOU JCSATEIBHOCTU
00yUaromerocs Mo OCBOCHUIO y4eOHOT'O COJIEPKAHUS.

3HaHWEe XUMHHM  CIYXKUT OCHOBOM it  (OPMHUPOBAHHMS  MHUPOBO33PEHUS
oOyyJarouierocsi, €ro MpeACTaBICHU O MaTepUalbHOM €IWHCTBE MHUPA, BAKHYIO POJIb
UTPaoT QopMUpYyeMble XHUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX DPHEPTUU U 00
HBOJIIOIIUU BEUIECTB B MPHUPOE, O MyTSIX PEIICHHs TI00aJbHBIX MPOOJIEM YCTONYHBOTO
pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTUUYECKOM, MHUILEBOM M HSKOJOTUYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHMUSI.

N3ydenne xumuu:

CIIOCOOCTBYET peanu3allii BO3MOXKHOCTEH /Jig caMopa3BUTHUS U (opMuUpOBaHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U HyHKIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
0o0yyarommxcs, HaBBIKOB 170'¢ CaMOCTOSITENIbHOM  y4uyeOHOM  JIeSTEIbHOCTH,
AKCTIEPUMEHTAJIbHBIX U UCCIIEIOBATEIbCKUX YMEHUHN, HEOOXOAMMBIX KaK B MTOBCEIHEBHOMN
KU3HH, TaK U B MPO(HECCUOHATHHOU JIeATeTLHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIIICHHUS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO
B3IJIIIa HA E€IUHCTBO TMPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTarioM B
GbopMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YyUYarOITUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B JKOJOTHYECKOE OOpa3zoBaHUE
o0yyJaronmxcsi.

JlanHple HampaBieHUs B OOy4YeHHMM XHUMHH OOECHeUYMBAIOTCS  CHenu(pUKON
coJiep)kaHusl y4eOHOTro MpeaMeTa, KOTOPBIM SIBISETCA MEAarorndeckd alanTUPOBAHHBIM
OoTpakeHneM 0a30BOM HAyKU XMMHH Ha OMPEIeIEHHOM JTarne e€ pa3BUTHS.

Kypc xumum Ha ypoOBHE OCHOBHOIO 00mIero oOpa3oBaHMs OpPUEHTHUPOBAH Ha
OCBOCHHME OOYy4YalOIIMMHCS CUCTEMBbl [EPBOHAYAIbHBIX MOHATHI XHMHH, OCHOB
HEOPTraHWYECKONM XMMHHM M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHATHHA OpPraHUYECKON
XUMUH.

CtpykTypa cojepXaHus MporpaMMbl MO XUMUM CcGOpPMHpPOBaHA Ha OCHOBE
CHUCTEMHOTO ToaXxo0/a K €€ n3ydeHuro. Coaep:kaHue CKIaaAbIBACTCS U3 CUCTEMBI IOHITHH O
XUMHUYECKOM AJIEMEHTE M BEILIECTBE U CUCTEMBI TOHATUN 0 XUMHUYECKOW peakunu. O0e 3Tn
CHCTEMBI CTPYKTYPHO OPTaHU30BAHBI M0 IPUHIMITY MTOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX IIPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunoanueckoro 3akona J[. 1. MenaeneeBa kKak OCHOBHOI'O 3aKOHA XMMUH;

— YUYEHHU O CTPOEHUH aTOMA U XUMHUYECKOU CBSI3H;

— IPEJCTABICHUHN 00 3JEKTPOIUTUYECKOM TUCCOLMALIMY BEIIECTB B paCTBOpaXx.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IMOJTYyYECHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JPYyromy,
BBIMOJHAS (PYHKUMHM OOBSACHEHHWS M TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS W
BO3MOKHOCTEN MPAKTUYECKOr0 MPUMEHEHMS U MOJTYyYEHUS N3yYaeMbIX BEILIECTB.

OcBoeHue nporpaMMmbl 0 XUMHHM CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTABJISIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHHS K Hay4YHOMY 3HAHUIO U METOJaM I03HAaHMs B Hayke. M3yueHue
XUMHH IPOUCXOTUT C MPUBJICUEHUEM 3HAHUM U3 paHee U3YyUeHHBIX YU€OHBIX IPEIMETOB:
«Oxpyxaromuiit Mup», «buosnorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipn u3yueHWHM XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUM OCHOB XUMHUYECKOU
HayKM KakK o0JIacTU COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKON J1eATEIbHOCTH
YeJioBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJBTYphI. 3aJjaua yueOHOro npeaMeTa
COCTOUT B (HOPMHUPOBAHUM CHUCTEMbl XMMHYECKHX 3HAHMM — BaXKHEHIMX (HaKToOB,
NOHATUH, 3aKOHOB M  TEOPETUYECKUX  MOJOKEHUH, JOCTYMHBIX  0000IIEeHUN
MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B MPHOOIICHWHM K HAYYHBIM METOJaM
MO3HAHUS TIPU U3YYCHHUH BEIIECTB M XUMHUECKUX peakiuii, B GOPMUPOBAHUN U PA3BUTUU
NO3HABATEJIbHBIX YMEHUH W HX NPUMEHEHWU B Y4YEOHO-TO3HABATEIBbHONM W y4eOHO-
UCCJIEIOBATENLCKON JICSITENIbHOCTH, OCBOCHHUM TIpaBUi O€30MaCHOr0 OOpalieHus ¢
BEILIECTBAMHU B IOBCEJHEBHOM JKU3HU.



[Ipy wu3yuyeHMHM XUMHH Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa30oBaHUS Ba)KHOE
3Ha4Y€HHE NMPUOOPEH TaKue IeNH, KaK:

— (QopmupoBaHHME  MHTEUVIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caM0oOOpa30BaHUIO, COTPYIHHYECTBY, CaMOCTOSITEIBHOMY MPUHATHIO  PELICHHI,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh OOYYEHMS HAa CHCTEMaTHYECKOe MPHOOIIeHHE O00ydYaromuxcs K
CaMOCTOSITEJIbHOM IO3HABATEIIbHOM JESATENbHOCTH, HAy4YHbIM METOAAaM IO3HAHU,
(bopMUPYIOLTUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0ecrieueHne yCcIoOBUH, CIIOCOOCTBYIONIUX MPUOOPETEHNIO 00YUYAIOMIUMUCS OTBITA
pPa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS M CaMOIO3HAHUSA, KIIOUEBBIX HABBIKOB
(KTIOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYECHHUE JJIS PA3IUYHBIX BUJIOB
NEeSATEIbHOCTH;

— (popmupoBanue 001IeH HYHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM 4YHCJIE YMEHUN OOBSICHATH U OLICHUBATh SIBJICHUSA OKPYXKAIOIIETO MHUpa, HCHOIb3Ys
3HaHUS M OIBIT, MOJYYEHHBIE MPU U3YYCHUM XUMUU, TPUMEHSATH UX IPU PEIICHUU
npo0sieM B TOBCEAHEBHOM KU3HU U TPYAOBOU JEATEIHLHOCTH;

— (QopMupoBaHue y OOydalOIIMXCd T'YMaHUCTHUYECKHX OTHOIIEHWH, MOHUMaHUs
LHEHHOCTH XHUMHWYECKUX 3HAHUM JJs BBIPAOOTKM HKOJOTHYECKH LIEIecO00pa3HOro
NOBEACHUS B OBITY U TPYAOBOU AESATENBHOCTU B LIENSAX COXPAHEHHUS CBOETO 370POBbI U
OKpYXarouen NpUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHUSI OOLICYEIOBEYECKHUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO1iee 4yucaO0 4YacoB, OTBEACHHBIX JJIA M3YyYEHUS XMMHHM HAa YPOBHE OCHOBHOIO
oO1ero oopazoBanusi, coctaBisieT 136 4yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 knacce — 68 yacoB (2 yaca B HEZIEIIIO).



COIEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYa/bHBbIC XMMUYECKHE IIOHATHS

[Ipenmer xumuu. Ponp XMMHM B JKM3HU 4Y€JIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemectBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOJax MO3HAHMS B XMUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMeceil.

ATOMBI M MOJIEKYJIbl. XHWMHYECKHE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOKHbBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢dopmyrna. BajleHTHOCTh aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHoOcHUTENbHAas aTOMHas Macca.
OTtHOocuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi o1 XUMUYECKOTO 3JI€MEHTA B
COCJIMHEHUM.

KonungectBo BemectBa. Moabs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHUCIa CTPYKTYpPHBIX €AUHUIL] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUN.

@u3znyecKre U XMMUYECKUE SIBJICHUS. XUMUYECKash peaklus U €€ IpU3HAKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHMA. Kiaccudukanus
XUMHUYECKUX peaKni (COeTUHEHMS, pa3I0KEHUs, 3aMEILeHUs, OOMEHa).

Xumuueckuii IKCnepuMenm:

3HaKOMCTBO C XMMHYECKON MMOCYJOM, MpaBuiIaMH paboThl B Jabopatopuu u
npuémMamMu oOpaieHus ¢ 1adbopaTopHbIM 000PYJOBAaHUEM, W3YUYEHUE U ONHMCAHUE
(u3MUecCKMX CBOMCTB O00pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOJCHUE
dusnueckux (TJIaBjIeHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHJIEHCAIUsl BOJbI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3AUMOJICHCTBUE MeJa C KUCIOTOW) SIBJICHUH, HaOII0IeHE U
ONMKMCAaHUE NPHU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOUM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHUE TMAPOKCHIA
meau (1) mpu HarpeBanuu, B3aumoieicTBHE kene3a ¢ pactBopom cosu meau (11),
M3Yy4YE€HHE CIIOCOOOB pa3lielIeHHs] CMECEW: C MOMOIIBI0 MarHuTa, (QUIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEJECHUE OUYUCTKH MOBAPEHHON
COJIM, HaOJIOJEHUWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3JAaHUE MOJENEH MOJIEKYII
(IIapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMmech razos. CocraB Bo3nyxa. Kucnopox — 3jeMeHT W mpocToe
BemiecTBo. Haxoxaenuwe kucinopoja B mnpupoie, (U3NYECKUEe U XUMUYECKHUE
cBoiictBa (peakuuu ropenus). Oxcuapl. [lpumenenue kucnopona. CrocoOsbl



MOJIy4eHHUs] KHUCIIOpoja B JabopaTOpud W TPOMBINUICHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — aJuIoTponHass MOAU(PUKALIMS KUCIOPOIaA.

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE YypaBHEHUS,
9K30- W HHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — nsnemeHT u mpoctoe BemecTtBo. HaxoxleHwe Boaopoja B
npupoae, ¢GU3MYECKHEe U XMMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonydenus. Knueiorel u conu.

Monsipubiii  00bEM  ra3oB. Pacy€Thl 1O XUMHYECKMM YypaBHEHHSIM.

Odusnyeckne CcBoWMcTBa BOAbBL. Boma kak pactBopurenb. PacTBOpBL
HacelllieHHBIE M HEHACBIIIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 40Ji BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpoB B MpHUpoj€ U B XKU3HHU YeaoBeka. KpyroBopoT BoAbl B MPHUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuasl. Kiaccudukarms
OKCHJIOB:  cosieoOpasyroniye  (OCHOBHBIE, KHUCIOTHbIE, aM{@OTEpHbIE) WU
HecoseoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcHoBanusa. Knaccudpukauuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucnor. dusundeckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psan axktmBHOcTH MeTamroB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknarypa coseil. @u3nueckne U XUMUYECKHUE CBOMCTBA COJIEH.
[Tomyuyenue comnen.

['eneTnueckas CBSI3b MEXKy KJIacCaMU HEOPTaHUYECKUX COCAUHEHUH.

Xumuueckuii IKcnepumenm:

Kaue€CTBEHHOE OMPENIEIICHUE COJIEPKAHUS KUCIOpOaa B BO3/IyX€E, MOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE€ ¢ U3YYCHHE CBONCTB KHUCJIOPOJAa, HAOJIOECHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
npeKpaiieHus TopeHust (Mokapa), O3HaKOMJIEHHE C oO0pa3llaMu OKCHJIOB H
ONMKMCAaHUEe HX CBOMCTB, MOJy4y€HHUE, COOMpaHUE, pACIIO3HABAHUE M H3YUYEHUE
CBOMCTB BOJIopoja (ropeHue), BzauMojieicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOJeHUE 00pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAHUE OCOOEHHOCTEH pPACTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, TPHUTOTOBIIEHHE PACTBOPOB C OMNpPENEIEHHOM
MacCOBOM J0Jie pacCTBOPEHHOTO BEIIECTBA, B3AMMOJACHCTBHE BOJbI C METaJLIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



UCCIIEIOBaHNEe O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3lIMYHBIX KJIAcCOB,
HaOJII0JIEeHNE U3MEHEHHsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCJIOT U IIEJIoYeH,
u3ydyeHue B3aumojencTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KMCJIOT C METaUlaMHU, pPEakUMi HEUTPAIN3ALWH, ITOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO0 METajla IPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIBHBIX 3aJad II0 Teme «BaxHelmme KiacChl HEOPraHMYECKHX
COCIMHEHUI.

Hepunoauyeckuin 3akoH u Ilepuoamyeckass cucTeMa XHMMHYECKHUX
jementoB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MONBITKM KIacCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsTHE O
IpynInax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM()OTEPHBIE OKCUIBI
Y TUIPOKCHUIBI.

Ilepnonnyeckuit 3akoH. Ilepuoguyeckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
Ilepnogmueckont cucteMbl xumuueckux 3eMmeHToB J. M. MenneneeBa. Ilepuoast
n rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOTO HOMEpPA, HOMEPOB IIepuoAa H
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DiekTponbl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aToMOB MepBbIX 20 XMMHUYECKHUX  DBJIEMEHTOB
Ilepnonmueckoin cucremnl /. 1. MenneneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTa Mo ero nonoxeHuto B [lepuoguueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHMS pPaJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyueckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . . MennenmeeB — y4y€HbIM U
IPaKIaHVH.

Xumnueckass cBs3b. KoBaneHTHass (mosiipHas MW HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHYECKUX JJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHusd.  OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUU.
IIpoueccol OKUCIEHUS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OoO0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TUAPOKCUIA LHWHKA C pPACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIFOCTPUPYIOLNIUX ~ NPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS).

Mesicnpeomemmnuie ceasu



Peanuzanusi MeXNpeAMETHBIX CBsI3€M MpU M3YYEHHH XHMHUHM B 8 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TAK U TIOHATHH, SBJISIONIMXCS CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TOHSATHS: HAydHBINH (DaKkT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIU3, CHHTE3, KilacCudUKalUs, TEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHNUE, MO/ICIIb, SIBJICHUE.

®dusuka: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
W30TONbI, PAAUOAKTUBHOCTh, MOJICKYJA, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TENO,
00bEM, arperaTHOe€ COCTOSIHME BEIECTBa, ra3, (U3MYECKUE BEIMYMUHBI, €IUHHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IOPOJIHI,
II0JIE3HBIE UCKOITAEMBIE, TOTUIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peakuusi

[lepnoanueckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB /.
M. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUHUs W WX
COCIMHCHUN B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOM CBSI3U. THUMBI KPUCTALIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAINIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHbIM KJacCaM HEOPraHUYECKUX
COCJIMHCHUH, T€HETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Kiaccupukanust XMuMUYECKUX PEeaKIIUi M0 pa3IuIHbBIM IIPU3HAKAM (110 YHUCITY
M COCTaBy YYacTBYIOUIMX B PEaKIMH BEIIECTB, MO TEIIoBOMYy 3¢ dekTy, Mo
M3MEHEHUIO CTEMEHEeW OKMUCIICHUS XUMHYECKHUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHIO KaTajlnu3aTopa). IK30- U SHIAOTEPMUUECKUE PEAKIINU, TEPMOXUMUYECKHE
YPaBHEHUSL.

[lonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstTue 00 oOpaTUMBIX U
HEOOPATHUMBIX XUMHUYECKUX peakiusx. [[oHATHE 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE O XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XWMHWYECKOW PEAKIMU M TIOJOKEHUE XUMHYECKOTO
PaBHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIMU,  AJIEKTPOHHBINM  OajlaHC
OKHCJIUTEIbHO-BOCCTAaHOBUTEIbHOM peaKum. Cocrapienue ypaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHM C  HCHIOJB30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIUTUYECKON TUCCOLMALIMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonbl, aHMOHBI. MeXaHU3M AMCCOLMALIMM BEIIECTB C Pa3IMYHBIMH BUAAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CoBUs MPOTEKAaHUS PeaKuii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHHs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUN W Colel B CBETe MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconpanyu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAUIOB U HEMETAIOB (rpaduTa M anMmasa), CI0KHBIX BEIECTB
(x7Iopuna HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peakiuu
OT BO3JCHCTBUS pa3aMYHbIX (PAKTOPOB, MCCIEAOBAHUE AJIEKTPONPOBOIHOCTU
pacTBOPOB BEWHIECTB, IIPOLECCA AUCCOLMALMHA KHCIOT, WIENOYEed U  COJIEH
(BO3MOXXKHO ~ HCHOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKKW  IPOTEKaHUs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue oOcajgka, BBIJEIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKLUI
(ropeHue, peaklMH paslIoKEHHUs, COEIUHEHNUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEUIECTB C TOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHBI, pELICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranbl 1 UX coeTMHEHUS

OOmiass xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (U3NYECKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoOreHoB. XHMMHUYECKHE CBOMCTBA Ha IIpUMEpe  XJopa
(B3aMMOJEHCTBHE C METaUlaMH, HEMETaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHas KuCIIOTa, XMMUYECKHE CBOMCTBA, IOJYyYEHHUE, NMpUMEHEHHe. [lericTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHU3M 4YeJOoBeKa. BakHeHlme XJopuIapl U HX
HAXO0XKIECHUE B IPUPOJIE.

OO6mrast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOCHHE, (QU3HYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue ¢ XUMHUYECKHE CBOHcTBa (oOlIMe  Kak
NpeICTaBUTENId Kjacca KHCIOT W chneurduyeckue). XHUMHUYECKHE pPEakiuu,
JeXalle B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMyYeHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlys Ha



cynb(dar-non. Haxoxxnmenue cepbl U €€ COCIUHEHMA B MPUPOJe. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEW cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIC JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OOmiasi xapakrepucTuka 37eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBbIE CTENEHU OKHUCICHUS. A30T, pacCIpOCTpaHEHUE B MPUPOJIE,
du3nueckre U xuMuueckue cBoiictea. KpyroBopor a3ora B npupoje. AMMHAK, €ro
du3nyuecKkre U XUMUYECKHUe CBOMCTBA, MOJdyuyeHue u npuMeHeHue. Coinu aMMOHMS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHNe. KauecTBeHHAs peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJIydeHHe, (PU3NICCKUE M XUMHUYCCKUE
CBOMCTBa (00IIME Kak TMPEACTABUTENsl Kiacca KUCIOT U crHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MHMHEpAJIbHBIX
ynoopenuii. XuMHU4YecKoe 3arpsi3sHEHUE OKPY>KaOIIEeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajutoTpornHele Moaudukanuu Qocdopa, punUecKne U XUMUYECKHE CBOMCTBA.
Oxcup pochopa (V) u pochopHas kucioTa, GU3HUIECKHEe U XMMHUECKIE CBOMCTBA,
nosiydenue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUM.

Ob6mas xapakrtepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTE€pPHbIE  CTEMEHU  OKHUCJICHUS.  YTJIEpOJ,  aJUIOTPOIHbBIC
Moau(dUKalMKM, paclpoCTpaHEHHE B TpUpoje, (Pu3nueckue U XUMHUYECKHUE
cBoricTBa. Ancopomusa. Kpyrosopor yriepona B npupojae. Okcuapl yriepoja, ux
¢uznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJYyYEeHHE W TMPUMEHEHHE. DKOJIOTUYECKHE TPOOJIEMbl, CBS3aHHBIE C OKCHUIIOM
yriepona (IV), rumoreza r00anbHOTO TMOTEIJICHUS] KIUMaTa, MapHUKOBBIN
addekT. YronapHas KUCIoTa U €€ CoM, uX (PU3HYECKHEe U XUMHYECKHUE CBOICTBA,
MoJiyueHHe W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIECHHOCTH M CEIHCKOM
XO34MCTBE.

[TepBoHauanbHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, 3TaHOJI, IITUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
OPOAYKTHl UX TMepepadoTku (OEH3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsTre 0 OMOIOTUYECKHU BaXKHBIX BEIIECTBAaX: KUpax, OelIKax, yriieBojax — U X
poiiM B KM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUuX W
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TOJYYCHHE W
npuMenenue. CoeauHeHus KpeMHusi B mpupojge. OOmiue mnpeacraBiieHUs 00
okcune kpemuus (IV) u kpemaueBor kuciore. CHIMKATHI, UX UCIOJb30BaHUE B
OBITY, B MPOMBINIJIEHHOCTH. BaxkHelre CTpOUTENIbHbIE MaTepUalbl: KepaMuKa,



CTEKJIO, TIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCTIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

M3y4YeHHE 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOACHUE MPU3HAKOB
UX TMPOTEKAHUs], OMBITHI, OTpaKalolue (QU3NYEeCKHue W XUMHUYECKHE CBOMCTBa
TaJIOTeHOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHWE C oOpa3naMu XJOPUAOB (TaJOr€HUIOB), O3HAKOMIJICHHE C
oOpa3naMu  cepbl M €€  COCAUHEHUSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOIEHHE Tpollecca OOYIIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJOTBI, H3Y4YCHUE XHUMHYECKHX CBOICTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEICHNE KAUECTBEHHOM peaKIuu Ha Cyb(aT-
MOH W HaOJIOJIEHWE NpHU3HaKa €€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UUECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHN (BO3MOMKHO HCIIOJIb30BAaHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpEeHUH, MoIyUYeHue,
coOupaHue, paclo3HaBaHWE€ U H3YYEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX pPeakUuid Ha MOH aMMOHMS U (pocdar-uoH U U3ydyeHHE MPU3HAKOB
UX IIPOTEKAHMsI, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), U3Y4YCHUE Moeen
KPUCTAJUIMUECKUX pEemETOK anMasa, rpaduta, (QyiaepeHa, O3HAKOMIICHHE C
IPOLECCOM aJCOpPOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM IPOTHBOrasa, MoJlydeHHe, cOOMpaHue, pacro3HaBaHUE U U3YyUYECHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJICHHE KAUYEeCTBEHHBIX pPEaKIMil Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKLUMEH CHJIMKAaTHOM IPOMBIIUIEHHOCTH, PEIIEHUE HKCIIEPUMEHTaIbHBIX
3a7a4 1o TeMe «BakHelle HeMeTaulbl U KX COCIMHEHUS».

MeTaJuibl M MIX COeIMHEHUS

OO01ast XxapakTepuCTUKa XUMHUYECKUX JIEMEHTOB — METAJIIOB HA OCHOBaHUU
ux nosoxeHus B llepmogmueckon cucreme xumudeckux siemeHtoB JI. U.
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHE MeTauioB. Metajuimdeckas CBsi3b U
METaJUIMYecKasi  KpUCTaJUIMYecKass  pemérka.  JJEKTPOXMMHYECKHH  psl
HanpspkeHuil metaiioB. dusnyeckrne 1 XUMUYECKUE CBOMCTBA MeTauioB. O6miue
crocoObl MoyydeHus: MeTawioB. [loHATHE O KOPpPO3UM METAIJIOB, OCHOBHBIE
CHocoObl 3ammThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenounble MeTaJIbL: MosoxkeHue B llepuoanyeckoil cucreMe XMMHYECKUX
aneMmeHToB . M. MenaeneeBa, CTpOEHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
duznyueckre U XUMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kaius). OKCuabl U



TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeI0YHBIX METAUIOB U HUX
COCIMHEHUN.

[[lenoyno3eMenbHbIE METaJUIbl MAarHuili M KajblUi: TMOJOXKEHHUE B
Ilepnonnueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJeHHE B pupojie. Pu3ndeckne 1 XUuMHYECKUE CBOMCTBA MAarHus
U Kanplusa. Baxseliue coeluHEHHs] KaiblUs (OKCHA, THAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIFOMHHUI: TIOJI0)KEeHUE B [leproanueckon cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHue aTtoma, HaxOKJIeHHE B mnpupone. Pusznueckue u
XUMUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCHIA U THAPOKCHA
AIFOMUHUS.

XKenezo: nonoxenne B Ilepuoanyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B mpupone. PU3HUECKHE H
XHUMUYECKHE CBOMCTBA xkelne3a. OKCHIbI, TUAPOKCH B U coin xkene3a (1) u sxxenesa
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE ¢ oOpa3laMu METAUIOB W CIUIaBOB, MX (PU3NYECKUMHU
CBOWMCTBAaMH, U3YYEHHUE  PE3YJIbTATOB  KOPPO3UH  METAIOB  (BO3MOYKHO
MCIIOJIb30BaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aMMOJACHCTBUS OKCHJIA
KaJIbLIUSI U HATpUs C BOJOM (BO3MOXKHO MCIOJB30BAHME BHIEOMATEPUATIOB),
UCCIIEJOBAHUE CBOWCTB KECTKOW BOJBI, MpOLIEcCa TOPEHUS XKeje3a B KUCIOPOAe
(BOBMOKHO  HCHOJIb30BAHHE  BHJIEOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HA MOHBI: MarHus, KaJblUs, ATIOMUHUSA, LIUHKA, KEJe3a
(IT) u xeneza (III), meau (1), HabnrOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHUS
MJaMEHU WOHAMU HaTpus, Kajius W Kaidbluid (BO3MOXHO HCIOJb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU]IA ATIOMUHMUS
U TUAPOKCUJA IMHKA, PEHIEHUE SKCIIEPUMEHTANBHBIX 3a]a4 1o TeMe «BaxHeliime
METAJJIbI U KX COCAUHEHHUS.

XuMHuS 4 OKPY:KAKWIIAs cpeaa

BemectBa m Marepuanbl B TOBCEIHEBHOM >XHU3HM 4YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMUYECKUX peakiui B ObIiTy. [lepBas momoris npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKarwlled cpeabl (mpeaenbHas JOMyCTUMAas
KOHIleHTpanus BeliecTs, aanee — [1/IK). Ponb xuMuu B pemieHnn 3K0JIOrMYeCKUX
npooJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasioB MaTepuanoB (CTEKJIO, CIJIaBBI METAJIOB, MOJMMEpPHbBIC
Marepuabl).

Meosicnpeomemmnule ceéazu



Peanuzamus MeXnpeIMeTHBIX CBsI3€d MpH HM3YYeHHUH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSTHU, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMHU JJISl OTJCJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KIacCU(pUKALUsA, [EPUOJUIHOCTh, HAOIIO/IECHNUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, NapHUKOBBIN
s dexT, TEXHOTOTHsI, MaTEPHAITHI.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIbl, PAAUMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsii, MPOBOJHUKHU,
HOJYNIPOBOJHUKHU, JAUDJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIHYMHBI, CAMHUIBI W3MEPEHUsS, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBLHBIC
yI10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBRA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEPATbI, TOPHBIE MOPOJBI,
MOJIC3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOIIIETro
o0pa3oBaHMsI JOCTUTalOTCsl B XOJie OOYyYEeHHs] XMMUU B €IMHCTBE Yy4eOHOU U
BOCIIUTATENBHON AEATEIBHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUNCKUMHU
COLUOKYJIbTYPHBIMA H JYyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMHU, NPUHATHIMU B
oOlllecTBe MpaBWJiaMd M HOPMaMd TIIOBEJIECHUS M CHOCOOCTBYIOT MpolieccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaloOlIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW MO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTAMd H
pacIIMpeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOILICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 O0OIIEeCTBA, CIOCOOHOCTU BIANETh JOCTOBEpHOM MH(pOpMAaIUEe o
IIEPEIOBBIX JOCTHKEHUAX U OTKPBITUSAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIHTAHMS:

NPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCNEAOBATEeIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOUM AESATEIBbHOCTU MpHU
BBITIOJIHEHUN Y4E€OHBIX, TIO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aMMOIIOMOIIM B TIpolecce ITOM y4eOHOU NesATeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMIOBEJCHHE H TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 O3HAHNS

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE W XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIOLIUE
OCHOBY JIJII TIOHUMaHUs CYIIHOCTH HAYYHOU KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TMPUPOJIBI, B3aHUMOCBS3SX YEIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MIO3HABATEIbHbIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMaeMbIX TMPOIECCOB U SIBICHUH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl ¢ Y4e€OHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JOCTYMHHIMH TEXHUYECKHUMH CpEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYUYEHHI0O W TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  €caMOOOpa3OBAaHMIO, MPOEKTHOM U  HCCIEHOBATEIbCKOM
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIIEHHOCTH U YPOBHsS OOy4YeHHsS B
JIaJbHEHIIEM;

4) popmMuUpOBaHHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS aIKOTOJIs, HAPKOTHUKOB, KYpEeHUsI),
HEOOXOAMMOCTH COOJIONEHUS TIPaBMJI OE30MaCHOCTH TIPU  OOpaIleHUU C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOT0 BOCTIMTAHMSI:

MHTEpEC K MPAKTUUYECKOMY M3yYEHHUIO Tpodecchii U Tpyaa pa3auyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHINBUYaIbHON TPAEKTOPUH MPOIOKEHHS] 00pa30BaHUs ¢ yU4ETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHon npohecCuoHaIbHOM ACSITENIBbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTHPOBATHCS B MPO(HECCUOHATBHON CPEE;

6) IKOJIOrH4eCKOro BOCIIMTAHMSI:

AKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOJAE KaK HCTOUHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3zonmacHOro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyecKoMy M TCHUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHUS
npaBuiI 0€30MaCHOTO MOBEEHUS MTPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJydaeMble MPU U3YYECHUU XUMHH, IJIs
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpPbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M TMyTeH WX pEelIeHUs TOCPEJCTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCSA UM B MO3HABATENILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYMMbBIC IS
dbopMupoBaHUsS MHUPOBO33PEHHUS OOIIEHAy4YHbIE TIOHATHUS (3aKOH, TEOpus,
NPUHIINIL, TUIIOTe3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHHWM W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEJIOCTHOMN



HAay4YHOU KapTHHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIIHHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOphIe 0OecrneunBaloT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IJITAHUPOBAHHUIO W OCYIIECTBICHUIO YIEOHOU
NEeSTETbHOCTH.

Ilo3naBaTesibHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS TPU OCBOCHHUH
3HAHWI: PacKphIBaTh CMBICT XMMHUYECKUX MMOHATHNA (BBIACIATh WX XapaKTEPHBIE
MIPU3HAKHU, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), WCIIOJIB30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJCIBHBIX (PAKTOB U SIBIICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMKA XUMHUYECKUX BEIIECTB M XUMHUUYECKHX DPEAKIUH,
yCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIE CBSI3M MEXAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, IO aHAIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TMPUMEHATh B TIpollecce TO3HAHUS TMOHATHUS (NIPEIMETHBIE W
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas ¢Gopmylia U YpaBHEHUE
XUMUYECKON PEaKIuu — MPU PEIICHUN YIeOHO-TTO3HABATEIBHBIX 337a4, ¢ YIETOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISIBIISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEaKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIC CBS3HM U
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejbckme 1eiiCTBUSL:

YMEHHUE HCIIOJIh30BaTh TMOCTABJIICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHWA, a TakXKe B KadyeCTBE OCHOBBI i (DOPMUPOBAHUS THUIOTE3BI IIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMU M MPOBEIACHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOIoIaTh 3a XOJOM Mpollecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 Pe3yNbTar, (OpMYIHUpOBaTh 0000IICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBHIOWpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIHIO
Pa3IMYHBIX BUIOB U (OPM MPECTABICHUS, TOJYIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIONYJIIpHAs ~ JUTEpaTypa XUMHUYECKOTO COJEpXKaHUsS, CIPaBOYHBIC
nmocobus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIe METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
UHPOpMALlMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Ul BBIIOJIHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/7a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
o0JacTl UCHOJB30BAaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O UCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (POpMY MpeCcTaBiIeHUsT HHPOPMALUK U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpammaMmy,
apyrumu GopmMaMu rpaduKd U UX KOMOUHAIMSIMU;

YMEHHE WCIOJIb30BaTh U AaHAIU3UPOBAaTh B Ipolecce Yy4yeOHOHl u
UCCIIEIOBATEIbCKOM JIEATENbHOCTH MUH(OPMALMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SIMCTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IPUPOIHOU
CpEIbl.

KoMMyHHKaTHBHBIE YHUBEPCAIbHbIC y4eOHbIE JCHCTBHUSA:

YMEHHs 3a/aBaTh BONPOCHl (B Xoae Auanora W (WiaM) AUCKYCCHUH) IO
cymectBy  obOcyxmaemMoil  Tembl, (OPMYIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCUTEJIBLHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEICTaBIATh  IMOJYYEHHBIE  pe3yibTaThl  IIO3HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
na00paTopHOM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MIPOCKTA);

yMEHUsI y4eOHOro COTpYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIENOBAaTEIbCKOM  JESATEIIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE Y4éTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJAWHALMS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryasiTuBHbIC YHUBEpPCaJIbHbIE y4eOHbIE 1eliCTBUA:

YMEHUE CaMOCTOSITEIbHO OMNpPENEeNsATh LEIU ACSITENbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTD, BBIOUPATh Hanbosee d(PPeKTUBHBIC CIIOCOOBI pelleHns YUeOHbIX U
ITO3HABATENIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
NPEIJIOKEHHBIM QJITOPUTM JCHUCTBUM IPU  BBINIOJHEHUH 33JaHUM C Y4YETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3YyJIbTAaTa 3asBJICHHOM LEIU, YMEHHE
HCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 331aHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocrtaBe mnpeaMETHBIX pPeE3yabTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW denepalbHOl padodeil MporpamMMmoi,
BBIJICTISIIOT: OCBOEHHBbIE OOYYaIOIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



neucTBu, crnenuduueckue U  TPEIMETHOHW 00acTh  «XUMHS», BHIbBI
NEATEIBHOCTH 10  IOJYYEHHIO HOBOTO  3HAHUA, €ro  HMHTEpHpeTaluHu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHsX.
K koHiry oOyuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:
® pacKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHYECKOTO 3JIEMEHTA B COCAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHUSI, XUMHUUYECKasi peakiusi, KiacCuduKaius peaxkiuid: peakiuu
COCMHEHUS, PEaKIUU Pa3JIOKEHUs, PEaKIUU 3aMelIeHUs, peaKIuu
o0OMeHa, K30~ ¥ SHJOTEPMHUECKHE PEAKIIMH, TEII0OBOU 3((EKT peakiuu,
SIpO aToma, BJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, pPAaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJISIPHAs W HEMOJSpHAs KOBAJICHTHasl CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHUOH, pPAacTBOpP, MAcCOBasi JIOJs BEIECTBA
(TIpolieHTHAsl KOHIICHTpAIUs) B pacTBOPE;

¢ MWLIIOCTPHUPOBATH B3aMMOCBA3b OCHOBHLBIX XHWMHYCCKHX MOHSITHH M
IMPUMCHSATD 3TH IIOHATHUA IIPU OIIMCAHWH BCIICCTB U UX HpeBpameHHﬁ;

® UCIOJb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHHS (HOpMyT
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

® ONpeNeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAUHEHUSX,
MPUHAAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIACCy COEIUHEHUN TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHasT M HOHHAas) B
HEOPTraHUYECKUX COCIUHEHUSAX;

e packpeiBaTh cMbica Ilepuogmueckoro 3axkona JI. WM. MeHngeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE [EPUOAMYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoaunyeckoit cucreme,
3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHA ABOTrajipo;

® ONUCHIBATh W XapakTepu3oBaTh TabmuuHyto (opmy Ilepuoanueckoit
CUCTEMbl XHWMHYECKHUX DJJEMEHTOB: pa3jauyaTh IMOHATHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, mansie u
OOJIbIIINE TIEPUOAbl, COOTHOCUTh OOO3HAUCHMS, KOTOpPHIE HMEIOTCS B



tabmuue «llepuoguueckass cucrtema Xumudeckux siemeHToB [ U.
MenzaeneeBa» C YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsj szpa, 00IIee YUCIIO dJIEKTPOHOB
U pacrpeieieHUue UX M0 JIEKTPOHHBIM CIIOSIM);

e KIacCUUIMPOBATh XMMHUYECKHE DJIEMEHTBI, HEOPIaHUYECKHUE BEUIECTBA,
XUMHUYECKHE PEaKIuH (M0 YUCIYy U COCTAaBY YYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, [0 TEIIOBOMY 3D PeKTy);

® XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XWMHUYECKHUE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKAAs OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

¢ JIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX Ka4YCCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX HpeBpameHHﬁ B
Pa3JINYHbIX YCIOBHUAX]

® BBIYUCISITH OTHOCUTEIBHYIO MOJEKYJSIPHYHO W MOJISIPHYIO  MAacChbl
BEIIECTB, MAacCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmyie
COEIMHEHHSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUThH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKLnu;

® TIPUMEHSATH OCHOBHBIC ONEPAIMA MBICTUTCIBHON JIEATCTLHOCTH — aHaJIM3
U CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTHU3aIlIo, KIacCU(pHUKAIIUIO,
BBISIBJICHUE TIPUUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJII M3YyYCHUS CBOWCTB
BCIIECTB W XHMHYCCKHX PEAKIHUH, ECTECTBEHHO-HAYYHBIC METOJbI
MO3HAHUS — HAONIOACHUE, W3MEpPCHHE, MOJICIUPOBAHUE, DKCIECPUMEHT
(peayIbHBIN U MBICIICHHBIN );

e CledOoBaTh  MpaBWiIaM  I[OJIb30BAHUSA  XMMHUYECKOM  MOCYJIOM U
1abopaTOpHBIM  00OPY/IOBAaHMEM, a TakXKe TMpaBWiiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU TI0 BBITOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OTMBITOB MO TOJYYECHUIO W COOUpPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOJAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPAacCTBOPOB C OMNPEAETEHHOM MAaCcCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
MJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTHl  TI0
pPacro3HaBaHHUIO PACTBOPOB MIEIOYEH U KUCIOT C MIOMOIIBIO MHIUKATOPOB
(makmyc, dheHondraienH, METUIIOPAHXK U JPYTHE).

K konIy 00y4yeHus B 9 Kjacce mpeIMETHBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:



® DpACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX [MOHITUWA: XUMHAYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKasl CBSA3b, TEIIIOBOU A HEKT
peakiuu,  MOJib, MOJISIpPHBIM ~ 00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIMTUYECKAS JUCCOIMALIMS, PEAKIMd HOHHOTO
oOMeHa, KaTalau3aTrop, XHMMHYECKOE€ paBHOBecHE, OOpaTUMble U
HEOOpaTHMBbIC pEeaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIIUH,
OKHCJIUTENIb,  BOCCTAHOBHUTEJb, OKHCJICHHME M  BOCCTAaHOBJICHHE,
ajmoTponus, aMm(GOTEpPHOCTh, XUMUYECKass CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJIMYecKas), KpUCTATMYecKas pemeérka, KOppo3us METalioB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKkUuH, IMPEACIbHO JONyCTUMAas
koHueHTpanus [[JIK BemecTsa;

¢ WUIIOCTPUPOBATL B3aMMOCBA3L OCHOBHBIX XHMHYCCKHX MOHITHH |
IMPUMCHSATD 3TH IIOHATHUA IIPU OIIMCAHWH BCIICCTB U UX HpeBpameHHﬁ;

® HCIIOJIB30BATh XHMHUYCCKYIO CHMBOJIIMKY JII COCTAaBJICHUA q)OpMYJ'I
BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKuHﬁ;

® OIpENEATh BAJICHTHOCTb U CTEIICHb OKUCIICHUS XUMUUECKUX JJIEMEHTOB B
COCAMHEHUAX PpAa3IMYHOIO COCTaBa, IPUHAJICKHOCTb BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHUW mo ¢opmyrnam, BHJI XUMHUYECKOU
CBA3M (KOBAJE€HTHas, WOHHAsg, METaJUIMYecKasi) B HEOPraHUYECKUX
COEIMHEHHMSIX, 3apsi] MOHA M0 XMMUYECKOM (opMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUH, THUIl KPUCTAUIMYECKON
PELIETKY KOHKPETHOI'O BEILECTBA;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona [I. M. MengeneeBa u
JEMOHCTPUPOBATh €ro TMOHMMAaHHWE: OIUCHIBATh W XapaKTepU30BaTh
Tabmmmunyto ¢opmy [lepuoanueckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoarpynma (A-Tpymnma)y U «moOouyHas
noarpynma (b-rpynma)», mample u OOJBIIME TEPUOIBI, COOTHOCUTH
0003HauEHHUsA, KOTOpbIE MMEIOTCA B NEPUOJUYECKON Taldmuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMS  aTOMOB  XMUMHUYECKHUX
AMEMEHTOB (COCcTaB ® 3apsij sapa, OOIIee YHCIO DJIEKTPOHOB U
pacmpeneneHue WX 10 DIJIEKTPOHHBIM CJIOSIM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejaenax MaJibIX MEPHOJIOB U TJIaBHBIX MOJATPYII C Y4ETOM CTPOEHUS HX
aTOMOB;



KJIaCCU(PUITMPOBATh XUMHYECKHE DIIEMEHTHI, HCOPTAHUUYECKHUE BEIECTBA,
XUMUYCCKHE peaknuu (10 YUCIAYy W COCTaBy YYACTBYIOIIMX B PEaKIHH
BCIIECTB, 10 TEIUIOBOMY 3(PQeKTy, M0 M3MEHCHHIO CTCIICHEH OKHMCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX W CJIOXHBIX BEIIECTB, NOATBEPXKAAasi OIHUCAHUE
pUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLINN;

COCTaBJIAATb YPABHEHUS DJICKTPOJIUTUUYECKOM JHUCCOLMALIMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBbIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO
oOMeHa, ypaBHEHMS peakiui, MOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEX/Y BEIIECTBAMU PA3JIMYHBIX KIIACCOB;

pacKkpbIiBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIMiA
MOCPEJICTBOM COCTABJICHUS JJIEKTPOHHOTO OallaHCa ATUX PEaKIUil;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHMS,
BO3MOXKHOCTH TPOTEKAHUS XUMHYCCKMX TIPEBpaIlleHud B Pa3IudHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MaccChbl
BEIIECTB, MAacCCOBYIO [IOJII0 XHUMHYECKOIO »JJIeMeHTa 1o (dopmylie
COEMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PeaKklnu;

coOmo/laTh  MpaBWja  TOJB30BAaHUA  XUMHUYECKOW  TMOCYAOW W
nabopaTOpHBIM  O0OpYNOBaHMEM, a TaKXKe IMpaBuiia OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HUHCTPYKIUSMH TIO BBITOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

IPOBOIUTh  PEAKIHUH, TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATh OIMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
noaua-, kKapbonar-, docdar-, cunmkar-, cynbdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHSI U HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX pacTBOpPaX HEOPTaHUUECKHUX BEIIECTB;

IPUMEHSTh OCHOBHBIC OIEpAIlMi MBICITUTEIIBHON JIEATCILHOCTH — aHaIN3
U CHHTE3, CpaBHEHHE, O00O0O0IIeHHe, CHUCTEeMaTU3aII0, BbBISIBICHUE
MPUYMHHO-CJICACTBEHHBIX CBA3€H — JUIsl M3Y4YEHUS CBOWCTB BEIIECTB U



XUMUYECKUX PEAKIUi, €CTEeCTBEHHO-HAy4YHbIE METOJbl T[O3HAHUSA —
HaOII0/ICHUE, MU3MEPEHHUE, MOJICIUPOBAHUE, SKCIIEPUMEHT (pEeaIbHBIM U
MBICJICHHBIHN ).



TEMATUYECKOE IINTAHUPOBAHUE
8 ki1ace

Ne

HaunmenoBaHmue pa3aeiioB u

KoanuyecTBo 4acoB

KoHnTpoabsHbie

IIpakTnyeckue

DuieKTpoHHbIe (UG poBHIE)

n/m TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XHMHYECKHE TIOHATHSA
Xumus — BakHas 00J1acTh
11 €CTEeCTBO3HAHMS U 5 9 bubaunoreka IIOK
' MPaAKTUYECKOU AEATETbHOCTU https://m.edsoo.ru/7f41837¢c
YeJIoBeKa
BemecTBa 1 XuMHuieckue bubmuorexa [IOK
12 15 1
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pazgen 2. BaxkHelimue npeacTaBuTe 1M HEOPraHUYeCKUX BelllecTB
91 Boznyx. Kucnopon. [lonsitue 5 bu6mumoreka LIOK
' 00 okcHaax https://m.edso0.ru/7f41837¢
59 Bognopoa.llonstue o kucimorax 3 1 bubnnoreka LIOK
' U COJISIX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitre 06 5 1 1 bu6mmorekxa [IOK
' OCHOBAHHMSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 1 1 1 bubmuoreka [IOK
' HEOPraHWYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. llepuoanueckuii 3axkon u llepuonnyeckas cucrema xumudeckux 3aiemeHToB /[. U. MenaeneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU



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

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema

bu6mmoreka [IOK

1 7
3 XUMHYECKUX 3JieMeHTOoB J[. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XHUMHYECKas CBA3b. B LIOK
n0JIMOTEKA
32 Oxuciurensro- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEIIbHBIC PEAKIUH
bubaunoreka IIOK
Hroro no paszeny 15 https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [OK
P P https://m.edsoo0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



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

9 kiacc

KosmyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Kontpoabnbie | IlpakTudeckue (ucpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XUMHYeCKHe peaKkUA
11 [ToBTOpEeHMe U yriayoienue 3HaHUN 5 1 bub6nunoreka LIOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnuoreka [IOK
' XHMMHUUYECKHUE PEAKIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszgen 2. Hemeranibl M MX cOeAMHEHUS
21 OO6m1ast xapaKTEePUCTUKA XUMUYECKHUX 4 1 bubnmnoreka [IOK
' sneMenToB VIIA-rpymmnsl. ['anorens https://m.edso0.ru/7f41a636
OO61mas XxapakTepuCcTUKa XUMHUYECKIX
2.2 anemeHToB VIA-rpymmel. Cepa u e€ 6 bubmmorexa [IOK
' pymHeL. &P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01mmas XxapakTepUCTUKA XUMHYECKIX
2.3 aneMeHToB V A-Tpynisl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYIHIBL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01mmas XxapaKTepUCTUKA XUMHYECKIX
2.4 anemeHToB [VA-rpynnel. Yriepon u 8 1 2 bubmorexa [OK
' Ny PYIHEL PO https://m.eds00.ru/7f41a636
KPEMHUH U UX COCAMHEHUS



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

Wroro mo pazneny 25
Paszgen 3. MeTajliibl M MX COeIUHEHHS
. bubnmoreka [IOK
31 Obmue cBOHCTB METALIOB 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxuerine MeTaisl U UX COETUHEHUS 16 httos://m.edsoo.ru/ 7412636
Wroro mo pazneny 20
Paznen 4. XuMus u okpy:xamomas cpena
41 BermiecTBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 Bubmorexa HOK
' P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmiorexa [OK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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TemaTu4eckoe IVIaHNPOBaHHUE Kypca 8-1o KJjacca

(2 4 B HenmeJ110, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeM#)

No
/ JlaTa XapakTepucTruka
wn Tema VpoKka OCHOBHOE coJep:Kanme
yp OCHOBHBIX BHIOB J1€SITEJIbHOCTH 00yYaI0LINXCS
ypokxa
axruueck (Ha ypoBHe y4eOHBIX el CTBUIl)
10 MJIaHy
ast
8 kiace
1 Ipenmer xumun. Poms | 05.09.23 Tena u BemectBa. CBOHCTBA BEHISCTB. TAJIOHHBIC ObwscHsmb, 9TO MIPEIMETOM U3yUCHHS XUMHUH SBIISFOTCS
XHMMHU B )KU3HHU YeIOBeKa ¢u3nyeckre  CBOMCTBa ~ BemlecTB.  MaTepuanbl W | BEIIECTBAa, MX CBOWCTBA M MX NPEBPAICHHUS.
MarepHaioBeieHne. Poib XUMUM B KHU3HH COBPEMEHHOI'O Pasnuuams Tena v BemecTBa, BEIIECTBA U MaTEPHAIBI.
obmiectBa. OTHOMLIEHHE OOMIECTBA K XUMHUHU: XeMODUITUS 1 Yemanasnusamo NPHYUHHO-CIIC/ICTBEHHBIC CBSI3H
xeMo(hoOusl. MEXy CBOMCTBAMH BEIIECTB U UX
JemoncTpamuu. Komtekuust MatepranoB u H3IeIuil U3 MPUMCHCHHEM
HHX.
Xapakmepu306amb TONOKUATEIHHYIO K OTPHUIATSIBHYIO POITb
JlaGopatopubie ombITbl. 1. O3HakomieHHE C
XUMHH B )KH3HH COBPEMEHHOI0 00IIeCTRa.
KOJUTEKIIMEH 1ab0paTOPHOU MOCY/IBI ..
Apaymenmuposams cBOE OTHOLLIEHUE K XeMOPHINN 1 XeMo(hoOHu.
2 Meropbl m3yuennst | 09.09.23 Mertonpl u3yueHuss xumuu. HaOmiojeHue. DKCepUMEHT | Xapakmepusogambs  OCHOBHbIE  METOIBl  W3y4EHHs
XAMHUH MopenupoBanie. Monenu MaTepuaibHble W 3HAKOBBIC €CTECTBEHHO- HAYYHBIX JTUCIUTLINH.

WJIX CUMBOJIBHBIC.

JdeMoHcTpauuu. Moneny, HCIONIB3YyEMbIE Ha YpOKax
¢m3uku, Owonormm wu reorpadun. OOBEMHBIE U
IIAPOCTEPKHEBBIE ~ MOJIENIM  HEKOTOPHIX ~ XUMHYECKHUX

IIpu6ooump TpUMEPHI MATEPHATBHBIX 1 3HAKOBBIX MIIA CUMBOJIBHBIX
MoJIeNIeH, NCTI0IBb3YeMBIX Ha YpOKax (hU3HMKH, OHOJIOTHH U
reorpaduu. Cobupampb 00bEMHBIC U IIAPOCTEPIKHEBBIC MOJICIIU

HECKOTOPBIX XUMHUYCCKUX BCIICCTB

BerecTB. Mozaenu KPUCTATITNICCKUX

peléToK
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AI‘peFaTHHe COCTOSAHUA

I'azsl.  Kunkxoctu. Teépasle BemiectBa. B3aumueble

Paznuuams TPH arp€raTHbIX COCTOSHHUS BEIIECTBA.

BEILECTB 12.09.23 MEepexoAbl MEXy arperaTHbIMH COCTOSIHUAMU BellecTBa: | Ycmanaenueams B3aUMOCBSI3U MEXKIY HUIMHU Ha OCHOBE B3aMMHBIX
BO3TOHKA (CyOIMMaIus) u AecyOonnManys, KOHACHCAHS U | IePEXOI0B.
HCTIapeHNe, KPUCTAIUIN3AIMs 1 TUIaBJICHHE. Hnnmocmpuposams 3TH EPEX0bI IPUMEPAMU.
Jemoncrpanun. CoOupanue mnpubopa Juisi TNoiydeHus | Habrrooams XUMUYECKUH SKCIIEPUMEHT U Oesiamb BBIBOJBI Ha
ra3a M mpoBepKa ero Ha repMeTUYHOCTh. Bo3roHka cyxoro | OCHOBE HaOIIOACHUI
JbJa, MOJ1a WK Ha(TanuHa. ATperaTHble COCTOSIHHSI BOJIBL.
JlaGopatopusie ombIThl. 2. IIpoBepka mpubopa s
MOJTyYECHUS
ra30B Ha TePMETHYHOCTh
[Ipaktrueckas pabora  (16.09.23 3HAKOMCTBO C JJAOOpaTOPHBIM 000PYAOBaHUEM. Pabomams ¢ mabopaTopHBIM 00OPYAOBAaHHEM H HArpeBaTEIbHBIMU
Nel [TpaBuna TexHUKH O€30MAaCHOCTH MpH paboTe B npudopaMu B COOTBETCTBUH C MPABUIIAMH TEXHUKU O€30MIaCHOCTH.
kabuHere xuMuu. HekoTopsre BuzpI padoT. Beinoaname MpOCTEHIINE  MaHMIYISIHUH  C
71a00paTOPHBIM 000PYIOBAHHEM: C JJAOOPATOPHBIM
LITATUBOM, CO CHUPTOBKOM
duznyeckue SBICHAS B 19.09.23 Ousnueckue sBireHus. YUWcThle BeecTBa M CMeCH. | Pasiuyams GU3NUECKHUE W XUMHUYECKHE SBIICHUS, YHCTHIC

XHUMHHU KaK OCHOBaA

pasnenenus cmecet

['omorenHsie U  TEeTepOreHHbIE CMECH. Cmecu
ra3oo0pasHble, Kuakue U TBEpIbIe. CriocoOBI pasaencHus
cMeceil: meperoHka, WM JUCTUIUIAIMS, OTCTauBaHUE,
Q)HHBTPOBaHI/Ie, KpUCTAJIIT3aIsA HIIN BbIITApUBAHUC.
Xpomarorpadust.  [IpuMeHeHme  3TUX  crmocoOOB B
nabopaTopHOH MpaKTHUKE, HA TIPOU3BOJCTBE U B OBITY.

Jdemoncrpauun. Paznenenue IByX HECMEIIMBAIOLIMXCS
JKMAKOCTEH ¢ MOMOUIbIO  JISIUTENIbHOW  BOPOHKH.
Juctwuiatop u  ero  pabotra.  YcraHOBKa Uit

¢unbTpoBaHMss WM e€  pabora.  YcTaHOBKa Ul

BEIIlECTBA M CMECH.
Knaccuguyuposams cmecu.

IIpusooums IipuMepsl CMecel pa3IMyHOTO arperaTHOro COCTOSHHMSI.
Yemanasnueams npuaMHHO-CIEICTBEHHBIE CBSI3U MEKAY
(M3MYEeCKUMH CBOHCTBAMH BELIECTB CMECH U CIIOCOOaMM MX
pasgenenus. Pasauuams UX, onuculgams U Xapakmepuzoeamas

IMPaKTUYECKOE 3HAUYCHUC.
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BhlmapuBaHuss u e€ pabora. Kosurekmuss OBITOBBIX
npubopoB Uit (GWIBTpOBaHHMA Bo3ayxa. Pasnenenue
KpacsIero BeuiecTsa (aomacrepa ¢ IOMOIIBI0 OyMakKHOU

XpoMaTorpadum.

[pakTrueckas paboTa 23.09.23 AHanu3 No4BbI Pabomams ¢ 1abopaTOpHBIM OOOpPYHOBaHHUEM U
HarpeBaTeNnbHBIMU

Ne 2 (ananor pabotsl P

. nprOOpaMy B COOTBETCTBUH C IPABUIIAMU TEXHHKU OE30IIACHOCTH.

«OuncTKa ITOBapeHHON

COJTI) Beinoanams npocreiimme npuémel oOpaineHus ¢ 1a00paTOPHBIM
000pyIOBaHHEM: BOPOHKOU, QUIBTPOM, CIIMPTOBKOH.
Hab6nrwoams 3a cBOWCTBAMHU BELIECTB U SIBJICHUAMH,
MPOUCXOSIIMMHY C BEIECTBAMH.
Onucvigams ~ XUMUYECKUH OKCICPUMEHT €  IIOMOILBIO

pycckoro (poHOTO) S3bIKA U SI3bIKA XUMUHU.

Jenamvs BBIBOABI 110 PE3yJIbTATaM MMPOBEAEHHOTO IKCIEPUMECHTA

ATOMHO-MOJIEKYJISIPHOE 26.09.23 XUMHYECKHUE IEMEHTHI. ATOMBI M MOJIeKyJIbl. [IpocTeie u | O6vacHAmb, 4YTO TAKOE XUMUUECKHUI JJIEMEHT, aTOM,

Y4yceHHUeC. XuMHIeCcKHe

OJICMCHTBI

CJIOKHBIE BellecTBa. AJJIOTPOIYS Ha MPUMEPE KUCIOPOAa.
OCHOBHBIE TOJOXEHHUS ATOMHO-MOJIEKYJISIPHOTO YYEHHUS.
Honbl. BemectBa MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHUSI.

JemoHcTpanuu. Mojenn aIoOTPOMHBIX MOANU(UKAIIHA

yriepoja u cepsl. [lonydenue o30Ha.

MOJIEKYJIA, aJLIOTPOIHSI, HOHBI.

Pa3znuuams npocTeie U CII0KHBIE BEUIECTBA, BEIIECTBA
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOCHHS.

Yemanaeaueams npunHHO-CIIEICTBEHHBIE CBSI3H MEXKAY COCTABOM
MOJIEKYJT ¥ CBOMCTBAMH aJUIOTPOITHBIX MOIU(DUKAIIINA KHCIOPOIa.
Dopmynupoeamsb OCHOBHBIE II0JIOKEHUS aTOMHO-MOJIEKYJIIPHOTO

yUeHUsI
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8-9 | 3naku XAMA9IECKHX 30.09.23 3HaK# (CUMBOJIBI) XUMHUECKUX eMeHToB. VHpopmanus, | Hazvigams M 3anuceiéams 3HAKN XUMIIECKHUX DJIEMEHTOB.
JJIEMEHTOB. KOTOPYIO ~ HECYT 3HaKM  XHMHUYCCKHX  OJIEMEHTOB. | Xapaxmepuszosams UHPOPMALHIO, KOTOPYIO HECYT 3HAKH
[epuoanaeckas Tabmmma OTUMOJNIOTHSl ~ Ha3BaHMM  HEKOTOPBIX  XMMHYECKHX | XUMHYECKUX DJIEMEHTOB.

XAMHYECKUX 3JIEMEHTOB 03.10.23 sneMeHToB.  Ilepuomuueckas Tabnvuma  XUMHYECKUX | Onuceieams CTPYKTYPY TaONHIBI XMMHUECKUX 3JIEMEHTOB
J. Y. Menneneesa. snementoB JI. WU. MenneneeBa: koporkomepmomusiii n | .. Menneneesa.
JUIMHHOIIEPUOAHBIA  BapuaHThl. Ilepuoasl u  rpynmsl. | O0vbAcHAmMb ~ STUMOJIOTHYECKHE  Hayana  Ha3BaHMIA
I'maBHast m moGownas moxarpynmel Wi A- u B-rpynmsr. XMMHUYECKHX 3JIEMEHTOB ¥ X OT/ENBHBIX IPYIIIL.
OtHocuTeNnbHast aTOMHas Macca. Pasnuuams KOPOTKONIEPHOAHBIA M ATMHHONEPHOAHBINH BapHUaHTHI
Hemoncrpanuu.  Iloprperst M. . Bepuenmyca ¢ Ilepuoanueckoii cucremsr II. . Menpeneesa
. N
MengeneeBa. KopoTkonepuoaHslii ¥ JIMHHONEPHOAHBIN
BapuaHThl [lepuoanueckoit cucremsl J. 1. Menneneena
10-11 | Xumunueckue GopMyIsl 07.10 Xumuueckue ¢Gopmynsl. Wumexcsl u  ko3(h¢uuueHtsl. | Omobpasicams COCTaB BEUIECTB € IOMOIIBI0O XUMHIECKUX (OpMYIL.
10.10 OtHocuTenbHas MOJNIeKylsipHas Macca. MaccoBas pois | Pasiuuams MHAEKCH U KO3()GHUIHUEHTHL.
XAMHYECKOTO 3JeMeHTa B coenuHeHnn. WHdopmarms, | HaxoOums OTHOCHTEIBHYIO MOJIEKYILIPHYIO Maccy
KOTOPYIO HECYT XUMHYECKHe (POPMYJIBI. BEIIECTBA
Tpancauposams MHHOPMALHIO, KOTOPYIO HECYT XUMHUUYECKUE
(hopmyITBI
12-13| OrtHocHuTenpHas 14.10 Banentnocts. CtpykrypHble (Gopmyibl. Xumudeckue | O0vbACHAMY, YTO TAKOE «BAJIEHTHOCTH.
MOJIEKyJIsIpHasi Macca. . .
MaccoBas 10715l SIIEMEHTHI C MOCTOSIHHOW W TEPEMEHHOW BAJICHTHOCTBIO. | [IoHuMams OTpaXkeHUue NOpAAKa COSAUHEHHS aTOMOB B MOJIEKYJIax
XUMHYECKoro anemenTaB  (17.10 BoiBog  (OpMyJbl  COEIMHEHHSs MO  BAlCHTHOCTH. | BEIIECTB IIOCPEACTBOM CTPYKTYPHBIX GOPMYIL.
COEJIMHEHNHT o v .
BaJleHTHOCTS IpeieieHNe BaJICHTHOCTH XHUMHYECKOTO 3JIeMeHTa 10 | Ymemv cocmaensims (HOPMYNBl COCOUHEHHH MO BAJICHTHOCTH
. L | H
¢dopmyne BemecrBa. CocTaBiIeHHE Ha3BaHUH COETMHEHHH,
onpedeisimb BAJICHTHOCTh
COCTOSIIMX W3 JIBYX XHMHYECKHX JJIEMEHTOB, IO
3JIeMEeHTa 10 (OPMYJIe €T
BaJIEHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
COEIIMHEeHUS
Jemoncrpammn.  KoHcTpyupoBaHHe — IIapOCTEP>KHEBBIX
MoJenen
MOJIEKYJT
14 BeiBog hopmyib 21.10 TectupoBaHue, pelIeHNe 3a1a4 U BHIIOTHEHHE

COC/IMHEHHUSI 10
BaneHTHOCTH. Onpesenenre

yIpakHEHUH 10 TeMe
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BAJICHTHOCTH XUMHUYECKOTO
3eMeHTa 1o opMyIie
BEIECTBA.

15 KonrpoabHas paéora Ne 1| 24.10
«HayaJibHbIe MOHATHSA U
3aKOHBI XMMHH»
16 XUMHUYECKHE PEaKIIUHU. 07.11 XuMHuuecKkue peakuuu. PeareHTel M NPOAYKTHl peakuuu. | Xapakmepuzosams XUMHUUECKYIO PEAKIUIO U €€ YYaCTHUKOB
IIpusHaku 1 ycnoBus UX IIpu3Haku  XUMHUYECKHX  peakuui.  YcnoBus  UX | (peareHThbl U IPOTYKTHI pEaKIlin).
MpOTEKaHUs MpoTeKaHUs M  IpekpameHus. Peakuumm  ropenus. | Onucvigams MPU3HAKH U YCIOBHS TCUCHHUS XUMUUECKUX PEAKITHH.
OK30TEPMHUYECKHE M IHIOTEPMHUECKUE PEAKIIIH. Pasznuuamsb 5x30TepMUUECKUE U SHIOTEPMUUECKUE PEAKIUH.
JemoncTrpanuu.  Anmapar  Kumnma. Paznoxenue | Coomnocums peakliuil TOPEHUS U SK30TEPMUUECKUE PEAKITHH.
Ouxpomara aMMOHUS. ['opeHHe cepbl 1 MarHUeBOW JeHTHL. | Habmodams n onuceléams XAMUYECKUH SKCIIEPUMEHT C TIOMOILBIO
JlaGopaTopHpie ONBITHI. 5. B3anMOIeNCTBHE PAaCTBOPOB | PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XHMUH.
XJIOPUIOB M HMOAMIOB Kalus C pacTBOPOM HHUTparta
cepebpa. 6. [lomyuenme rumpokcuma menu(ll) u ero
B3aUMOJICHCTBUE C CEPHOU
KHUCTIOTOM. 7. B3aumoielicTBIEe pacTBOpa COJIbI C KHCIOTON
17- 3aK0H COXpaHEHHS MacChI 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHE | Popmynuposams 3aKOH COXPAHEHHS MaCChl BEIIECTB.
18 BEIECTB. XUMHYECKHUE 1111 ypaBHeHusa. CocTaBieHHE XMMHYECKHX ypaBHeHHH. | Cocmasnsamb Ha €T0 OCHOBE XMMHUYECKHE YPAaBHEHUSL.
ypaBHEHUS 14.11 Wudopmanus, KOTOpyro HECET XUMHIECKOE ypaBHEHHE. Tpancauposams nudopmanmio, KOTOPyO HECYT

Hdemoncrpanuu. Iloprperst M. B. Jlomonocosa u A. JI.
JlaByasbe. ['openne gocdopa. OnbITh, WILTIOCTPUPYIOLINE
3aKOH COXPAHEHUs MacChl BEILIECTB.

JlaGopaTtopuble  onbIThl. 8. IlpoBepka  3akoHa
COXPAHEHHS MacChl BEIIECTB Ha MPUMEPE B3aMMOICHCTBHSA
ménounn W KUcHoTel. 9. IIpoBepka 3akoHa COXpaHEHHS
Macchl BEIECTB Ha MPUMeEpE

B3amMoIeicTBIS ménoun u coun sxenesa (111).

XHUMHUYECKHE YPABHEHUSI.
DKCIEPUMEHTANBHO HO0MBEPHCOAMb CTIPABEITABOCTH

3aKOHa COXpaHCHUA MACChI BEHICCTB.
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19- THUnbl XUMHUYECKUX Knaccupukamus XuMUUECKHX peaknuid mo coctaBy U | Knaccuguyuposames XAMUYECKHE PEaKIWH MO NPU3HAKY YHCIA U
20 . 18.11
peakimii YUCIy PpEeareéHTOB M TMPOAYKTOB. THINBI XHUMHYECKHX | COCTaBa PEareHTOB U IMPOIYKTOB.
21.11 peakiuii. Peaknuu coequHeHus], pa3noXkeHus, 3aMelleHus | Xapakmepusoeams Poib KaTaIH3aTopa B MPOTEKAHINH XUMHUICCKOH
n obmeHa. KatanusaTops! 1 KaTanus. peaxnuu.
Hdemoncrpanuu. Topenne  docdopa,  pactBopenng Habriooams U Onucbi6ams XUMUUECKHHA DKCIIEPUMEHT C
MIPOIYKTa TIOMOIIBIO
TOPEHHs B BOAE W HCCICAOBaHME MOITYYECHHOTO
PYyCcCKOro (POJHOTO) SI3bIKA U SI3bIKA XUMUH
pacTBopa JakMycoM. B3amMonelcTBre COISTHONW KHCIIOTHI
¢ 1muHKoM. Ilomyuenme runpokcuna wmeau(Il) u ero
pa3ioKeHue Npyu HarpeBaHUU.
Jladopatopuble onbiThl. 10. PaznoxeHue mnepokcuna
BOJIOPOZA C
moMotbio okcraa Mapraana (IV). 11.3amemenne xemne3om
MeJIU B METHOM KyTIOpoce.
Baskneiinue npejacraBuTe M HeopraHuyeckux Beulecrs. Konmuecrsennoie orHomenus: B xumuu (18 1)
21 Bosznyx u ero cocta 25.11 CocraB Bo31yXAa. Xapaxmepuzoeamv 00BEMHYIO TOITIO0 KOMIIOHEHTA TaKOH
[MonsTre 06 00beMHOit 1071€ () KOMITOHEHTA IPUPOIHON MIPUPOIHOI ra30BOM CMecH, KaK BO3AYX, U paccuumulgams e
ra30BOi cMecH - BO3yXa 1o 00BEMY 3TOi1 cMecH.
Pacuer 06peMa KOMIIOHEHTa ra30BOM CMECH I10 €T0 Onucvisams 00BEMHBIN COCTAB AaTMOC(EPHOTO BO3/LyXa M HOHUMAMb
00BEMHOI 1071 1 HA00OPOT. 3HA4YEHHUE [TOCTOSTHCTBA 3TOTO COCTaBa IS 3710POBbS.
JemoHncTpanuu. OnpeneneHne coaepkaHust KHCIOpo/ia B
BO3IyXe€.
22 Kucnopon 28.11 Kucnopoa. O3own. ITonyuenne kucnopona. Codbupanue u | Xapaxkmepuzosams 030H, KaK aJUIOTPOTHYI0 MOAUDHUKAIMIO

pacmo3HaBaHHE KUCIIOpOIa. X UMHUECKHE CBOCTBA
KHCJIOPO/Aa: B3aNMOAEHCTBIE C METATIAMH, HEMETaNIaMH 1
CJIO’KHBIMU BelecTBaMu. [IprMeHeHne Kucnopoaa.
KpyrosopoT kucnopona B mpupoze.

JemoncTpanuu. [TonyueHue kuciopoaa pa3noKeHUeM

MepMaHTaHaTa KaJus U epokcuaa Bogopoaa. Codupanue
METOJIOM BBITCCHEHUS BO3[yXa U BOJbL. Pacmo3HaBaHue
kuciopoza. ['opeHre Maruusi, xenesa, yris, cepbl U
(dhocdopa B kuCITOpOIE.

kuciopoaa. Onucvligams GU3MYECKHE M XUMHYECKHE CBOWCTBA,
MOJydeHHE U MPUMEHEHHE KUCIOPO/ia C UCTIOJIb30BAHHEM PYCCKOTO
(pomHOTO) SA3BIKA U SI3BIKA XHUMUHU.

Yemanasnueams ~ TPUUMHHO-CIENCTBEHHBIE  CBSI3M  MEXKIY
(U3MYECKUMH  CBOMCTBAMH  KHCJIOpOJa M CHocob0amMu  ero

coOupaHusl.

Ilposodumu, nHadbr0dams M onucvl8ams XUMUIECKUN SKCIIEPUMEHT
MO TIOJYYCHHUIO, COOHMPAHMI0O M PACIIO3HABAHUIO KHCIOpOAa
COOJIFO/ICHIEM TIPABWII TEXHUKH OC30MaCHOCTH
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23 [IpakTrueckas paboTa 02.12 [Nonyuenue, coOupanue 1 pacro3HaBaHHE KHCIOPOAA Pabomams ¢ nabopatopHbIM 000pyIOBaHHEM U HarpeBaTebHBIMU
Ne 3 puOOpPaMH B COOTBETCTBHH C NPABHIIAMH TEXHUKH 0€30IIacHOCTH.
Buvinonnams mpoctedimme mpueMbl oOpamieHns ¢ J1abopaTOpHBIM
obopymoBaHueM: coOupaTh NpUOOpP JUIA TIONYYCHUS Ta30B,
MIPOBEPSITH €0 Ha TEPMETUYHOCTh U MCIOJIB30BATH JUISl TIOJTyYESHUS
KUCIIOpO/Ia.
Cobupamv ~ KHUCIIOPOA  METOAOM  BBITECHCHHS  BO3AyXa W
pacnosnasams
ero.
Habmooams 3a cBOMICTBaMM BELIECTB U SIBICHUSIMH,
MIPOUCXOISAIIAMH C BEMICCTBAMH.
Onucvisams XUMUYECKUH SKCIIEPUMEHT C TOMOLIBIO €CTECTBEHHOTO
(PYCCKOTo MM POJTHOTO) SI3bIKA U SI3bIKA XMMUH.
Cocmagnsams OTYET MO Pe3yNIbTaTaM IPOBEICHHOTO SKCIIEPUMEHTA
24 OKCcHIIBI 05.12 Oxcupl. OOpa3oBaHre Ha3BaHUN OKCUIIOB 0 UX Buvioenamu cyliecTBeHHbIE IPU3HAKA OKCHIOB
bopmynam.
Jlasamv Ha3BaHKs OKCUJIOB 110 UX (opmynam
CocraBieHne (HopMyn OKCHIOB TI0 WX Ha3BaHHSM.
Cocmagnsams HOPMYITHI OKCUIOB IO X HA3BAHUSIM
[IpencraBuTenn OKCHIOB: BOJA U YTIICKUCIBIN Ta3, .
Xapaxkmepuzoeams TaKuX  TPEICTABUTEICH OKCHIOB, KaK
HerameéHasi U3BECTb. . .
BOJIa, YITICKUCITBINA Ta3 U HeTaIIEéHast U3BECTh.
Jdemoncrpauuu. Komiekius okcuaon
JlaGopaTopHble onbIT. 12. [IoMyTHEHHE N3BECTKOBOM
BOJIBI IPH NIPOITYCKaHUU YTIIEKHCIIOTO ra3a
25 Bonopon 09.12 Bomopox B npupozae. Pusndeckue u XUMUIECKHE Xapakmepu3o6ams COCTaB MOJEKYNbI, (pU3MUECKHEe U XUMUYECKHE

CBOWCTBA BOAOPOAA, €TO MOIYICHUE U

MIpUMEHEHHE.

Jemoncrpanuu. [Tonydenue, coOupanue U pacrio3HaBaHHE
Bojiopoja. I'openne Bompopoaa. BzaumoaeiictBue Bogopoaa
¢ okcunom meau (I1).

JlaGopaTopubie onbIT. 13. [TonyucHue

CBOMCTBA, MOJyYeHHE U NPUMEHEHHE BOIOPO/IA.
Yemanaenueams ~ TPUYAHHO-CIICACTBEHHBIE  CBS3H  MEKIY
(u3ruecKkUMU CBOWCTBaMHM U CcHocoO0amMu cOOWMpaHHs BOJOPOJa,
MEXY XMMHUYECKUMHU CBOMCTBAMU M €0 IPUMEHEHUEM.

IIposooumy, nabawoams N ONUCHIBAMb XUMUISCKUN IKCTIEPUMEHT

[0 TOJYYSHHIO, COOMPAHMIO W pPACHO3HABAHUIO BOAOpPOJA C
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BOJIOPO/Ia B3aNMOACHCTBIEM IIHHKA 1

COJISHOM KHUCJIOTHI

COOJTIOJICHUEM TIPABIIT TEXHUKH O€30IIaCHOCTH.

26 | IlpakTuyeckas pabora 1212 ITomyuenue, cobupanue u pacrnozHaBaHHE BOAOpPOJa Pabomams ¢ mabopaTopHEIM 000pyHOBaHIEM U HATPEBATEIHHBIMH
Ne 4. MprOOpPaMH B COOTBETCTBHH C IPABIJIAMH TEXHUKU O0€30T1aCHOCTH.
Boinoansime npocreiinime npuemMsl oOpanieHust ¢ J1ab0paTopHBIM
obopymoBaHHeM: coOupaTh TPUOOpP U1 TIONYyYCHHS Ta30B,
MIPOBEPSITH €T0 Ha TEPMETUYHOCTD U MCIIOIB30BATh IS HOIyUCHUS
BOJIOPOJIA.
Cobupams ~ BOIOPOA ~ METOAOM  BBITECHEHHMS  BO3IyXa W
pacnosnagamo
ero.
Habmooams 3a cBOICTBAMH BEILECTB U SIBICHUAMU,
TIPOUCXOSAIINUMH C BEIIECTBAMH.
Onucvisams XUMIUYECKUH SKCIIEPIMEHT C TOMOIIBIO €CTECTBEHHOTO
(pyccKOTo WK POJHOTO) SI3bIKA U SI3bIKA XUMUH.
Cocmagnsims OTYET 1O pe3yJIbTaTaM ITPOBEICHHOTO IKCIIEPUMEHTA
27 O06001EeHNE 1 16.12
cHCTeMaTH3aLusl 3HAHUH 110 '
TeMe «TUIbl XUMHYECKUX
peakuumii»
28 | KonrpoabHasi padora no 19.12
TeMe « THMIbI XHMHYeCKUX '
peaxkumii»
29 Kucnotsr 23.12 KucnoTsl, X cocTaB U ux kiaccudukanus. UTHAHKaTOPHI. AHnanuzupoeams coCTaB KUCIIOT.

Tab6muma pactBopuMocTy. CosistHast 1 cepHast KHCIIOTHI,
HX CBOWCTBA U IIPUMEHEHUE

Jdemoncrpanun. Koinekuus MuHepanbHbIX KUCIIOT.
[paBuino pazbasiienns cepoit kuciorsl. JJaGopaTopHsie
onbIT. 14. Pacio3HaBaHue KUCIOT UHAUKATOPAMH.

Pacno3znasams KUCIOTHI C TOMOIITBIO HWHIUKATOPOB.

Xapaxmepuzoeams TIPEACTABUTENEH KICIIOT: COMISHYIO M CEPHYIO
Ymems xapakrepu3oBaTh pacTBOPUMOCTb COEAUHEHUN C
ITOMOIIBIO TaOJHIIBI PACTBOPUMOCTH.

Yemanaenueams NpUUMHHO-CIIEACTBEHHBIE CBSI3U MEXIY
CBOWCTBaMM COJISTHON M CEPHOM KHCIIOT U 00JIaCTSIMHU MX
MIPUMEHEHHSI.

Ocosnasams ~ HEOOXOAMMOCTh  COONIONEHUS  TIPaBHII
TEXHUKH 0€30IaCHOCTH MPH paboTe C KUCIOTaMHU.
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30 Comn 26.12 Coum, UX cocTaB M Ha3BaHUS. PacTBOPMMOCTE coJieii B Xapaxmepuzoeamsb cOIN KaK MPOAYKTH 3aMEIICHIS BOIOPOIA B
BoJie. [IpencraBurenu cosei: XJIopu HaTpusi, KapOoHAT KHCJIOTE Ha METaJLI.
Hatpus, GochaT KanbIys. 3anuceisams GOPMYITHI COJICH IO BaJICHTHOCTH.
Jemoncrpanmun. Komexuus coneit. Tadbmuna Has3zvieamw conu o popmynam.
PacTBOPUMOCTH OCHOBAaHUM, KHCIIOT U COJIEH B BOJIE Hcnonvzoeamp TabIMIy paCTBOPUMOCTH JUTS XapaAKTEPHUCTHKH
CBOICTB COJIEH.
IIposooumsb pacdETsI IO POpPMYyIIaM COJIeH
31 KoanuecTBo BelecTBa 09.01 IMocrosinnast ABoraapo. KommdectBo BemectBa. Mounb. | O6vsacHams,  UTO  TaKoe  «KOJUYECTBO  BEIECTBAY,
«MOITBY,
Monsprass Macca. KpaTHble eOWHHIBI H3MEpPEHHSA
«IIOCTOSTHHAST ABOTaIpOY, «MOJISIPHAS Maccay.
KOJIMYEeCTBA BEMIECTBA — MIDUTUMONb W  KHJIOMOJb,
Pewiamv 3amaum  C  WCTONB30BaHUEM  IOHSITHI
MUJDTAMOIIIPHAS ¥ KIJIOMOJIIPHASI MacChl BEIIECTBA.
«KOJIMYECTBO BEIIECTBA», «KMOJISIPHAS Maccay,
Pacuetsl ¢ ucnonb3oBaHUEM NOHATHI «KOJIHYECTBO
«IIOCTOSTHHAsT ABOTaZIpO
BEILIECTBAY, KMOJISIPHASI MACCay, «IIOCTOSTHHASI ABOTaIpO».
lemoncTpanuu. HekoTopbie MeTaIbl, HEMETAIUTbI U
COE/IMHEHHsI KOJIMYECTBOM BellecTBa B 1 MOJIb
32 MonspHsiii 00beM 10.01 3akoH ABoraapo. MoJspHBIH 00BEM Ta3000pa3HBIX ObvacHamb, 9TO TaKOe «MOJISIPHBIH 00BEM ra3oB», «HOpMAalbHBIE
ra3000pa3HBIX BEIICCTB BeriecTB. OTHOCHTENBHAS TUIOTHOCTH OJHOTO Ta3a 1o YCIIOBHUS.
JIPYroMy. Pewamsp 3a1aum ¢ UCTIONIL30BAHKEM MOHATHH «KOJIUYECTBO
. BEIIIECTBAY,
KpaTHple  emMHUIBI ~ W3MEPEHHS  MHJUTUMOJISPHBIN
. «MOJIIpHasl ~ Macca», «MOJISAPHBIH 00BEM  Tra30By,
KUWJIOMOJISIPHBIN 00beMBI Ta3000pa3HBIX BEIECTB.
. «IOCTOSTHHAST ABOTaIpO».
PacueTsl ¢ MCIIONB30BAaHMEM IOHSATHH «KOJIMYECTBO
BEIIIECTBAY,
«MOJISIpHAsE Macca», «MOJISIDHBIH 00BEM Ta3oB»,
«IIOCTOSTHHAsT ABOTa/IpO».
JemoncTpauuu. Mojens MOJIIPHOTO o0beMa
ra3000pa3HBIX BEIIECTB
33-34 | Pacuérsl 10 Pacuersl ¢ ucIonap30BaHNEM TOHATHH «KOJIMYECTBO Xapaxmepusosams ~ KOIWYECTBEHHYIO  CTOPOHY
16.01-17.01 BEILIECTBAY,

XUMHUYCCKUM

YpaBHEHUSIM

«MOJISIPHAsI Maccay, «KMOJISIPHBII 00BbEM Ta30B», «IUCIIO
ABoraapo»

XUMHUYECKUX 00BEKTOB M MPOIIECCOB.
Pewams 3amaum ¢ WCHOJB30BAaHUEM  ITOHSITHH

«KOJHUYECTBO BCUICCTBA», «MOJISApHAsA Maccar, «MOJ'IHpHLIﬁ 00BeM
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ra3oBy», KIIOCTOAHHAasA ABoraz[po»

35 Bopa. OcHoBanns 23.01 I'mapocdepa. KpyroBopot Bozsl B ipupoje. ®uzndeckue u | O6vicHAmMb, YTO TaKOE «OCHOBAHHUSY), ILIEIOYM», «KayeCTBEHHAs
XMMHUUYECKHE CBOMCTBA BOJIbI: B3aUMOJICHCTBHE C OKCHIAMH. | PEAKIHS», KMHIUKATOPY.
OcHOBaHMs, X COCTaB. PacTBOPUMOCTh OCHOBaHHUH B Knaccuguyuposams OCHOBaHHMS TIO PpacTBOPUMOCTH B  BOJE.
Boze. M3menenne OKpaCKH HHMKaTOPOB Onpedensims MPUHAIIISKHOCTH HEOPIraHNYECKHUX BEIIECTB K KJIaccy
menoyHoit cpeze. IlpencraBurenu OCHOBaHHH 10 (hopmyIe.
LIeJI0Yei: THAPOKCU/IBI HATPHUS, KK M KaJIbIHS. Xapaxmepuzosams ~ CBOWCTBA  OTHEIBHBIX  NpEACTaBUTEICH
Jdemoncrpauuun. Kosnexius oCHOBaHUU. OCHOBaHUU. Mcnonvszoeams  TaOIHILY pacTBOPUMOCTH
JlabopaTopHble ONbIT.
15. M3MeHeHne OKpacKu HHANKATOPOB B MIETOYHON Cpere.
36-37 | PactBOpbl. MaccoBas 1oJist 2401 PacTBopuTens W pacTBOPEHHOE BEIIECTBO. PacTBOpHL | OO0bscHAmMb, UTO TAKOE «KMACCOBAsS I0JIS PACTBOPEHHOTO BEIIIECTBAY.
pactBopénHoro Bemectea | 30.01 PactBopenue. 'mapatel. MaccoBast 70711 pacTBOPEHHOTO | Yemawnasiusams aHanoruu ¢ 00bEMHOU o€l KOMIIOHCHTOB
BemecTBa. PacueTpl, CBS3aHHBIE C HCIIOJB30BAHHMEM | Ta30BOI cMecH
TTOHATHS Pewams 3amaun ¢ WCHOJNB30BAaHHUEM TOHATHH «MaccoBas
N JIOJISL JIEMEHTa B BEILECTBE», «MAaccoBas AOJISI PacTBOPEHHOTO
«MaccoBas J0JIst pacTBOPEHHOTO BEIIIECTBa»
BEILIECTBAY,
JlaGopaTopHble onbIT. 16. O3HaKOMIJIEHHE C TpenapaTamy
. - «00BEeMHast 10715 Ta3000pa3HOTO BEIECTBAY
JOMaliHeH WM IIKOJbHOW anTe4KH — pPacTBOpaMH
MEepOKCUIa BOAOPOAA, CIMPTOBOM HACTOMKHM HoAa W
HaIIaTBIPHOTO CIIMPTA.
38 [pakrrueckas paboTa 3101 [IpurorosneHune pacTBOPOB COJIEH C UX 33JaHHONU MaccoBOH | Pabomams ¢ 1a00paTOpHEIM 00OPYAOBAaHHEM U HATPEBATEIHHBIMH
' noJiei
Ne 5 npubOpaMu B COOTBETCTBUH C IIPABUIIAMU TEXHHUKH O€30TTaCHOCTH.

Buvinonansames mpocteiiue mpueMbl 00pamieHus ¢ JIabOpaTOPHBIM
000pyIOBaHUEM: C MEPHBIM LIWIHHIPOM, C BECAMH.

Habmodams 32 CBOWCTBAMH  BCUICCTB W SBJICHHUSAMH,
IPOUCXOAAIINMUA C BEMICCTBAMMU.

Onucvligams 3KCIIEPUMEHT C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO
WIH POJHOTO) sI3bIKa W si3bika XuMuU. Cocmagisims OTYETHL TIO
pe3yibTaTtaM IpoBEACHHOTO

SKCIIEpPUMEHTA

T'omosums pacTBOPHI C ONPEJEICHHON MAaCCOBOH 10JI€H

PaCTBOPCHHOT'O BEIICCTBA.




40

OcHOBHBIE KJIACChl HEOPraHu4YecKux coequHenmii (10 u)

39 Oxcuppl: knaccuduramms  [06.02 O6o006menne cBeieHN 00 OKCHIax, UX KiacCH(UKaIny, ObvsacHamy, qTo TaKoe «HECOoIIe00pa3yromIre
. . OKCHIBI»,
U CBOMCTBa Ha3BaHUAX U cBolicTBaxX. CriocoOb! MOTy4YeHHs OKCHIOB
. «coJeo0pasyomne OKCUIBbI», «OCHOBHBIE OKCHJIBI», «KHUCIIOTHBIE
JlaGopaTopHble onbITh. 17. B3aumoneiictBue okcuaa
. . OKCHBI.
Kanblust ¢ Bojou. 18. [IoMyTHeHHE N3BECTKOBOI BOJIBI
Xapaxmepuzoeamu o0mue XUMHUYECKHE CBOMCTBa
cosieo0pa3yrommx OKCUA0B (KUCIOTHBIX U OCHOBHBIX) Cocmagnamby
ypaBHEHHs peakuuii C yd4acTHeM OKCcHIoB. Habmwodams u
onucvligams PEAKIUH C y4acTHEM OKCHJIOB C  IIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3BIKA U A3BIKA XUMHUH.
IIpo6ooums OMBITHI, TONTBEPXKAAIOIINE XUMHUYECKHE CBOMNCTBY
OKCHJIOB
¢ coOIIOIeHIEM IPABUII TEXHUKHU O€30MaCHOCTH
40 OcHOBaHUS: OcHoBanusl, UX Kiaccuukauusi, Ha3BaHusi U cBoWcTBa. | Cocmaensams ypaBHEHUs PEaKIHii C yuacTUEM OCHOBAHHUH.
07.02 .
KIaccu(pUKaIS 1 B3anmozelcTBue ¢ KHCIOTaMH, KUCIOTHBIMH OKCHIAMU U | Habniooams M onucbiéams PeakUUd C Yy4acTHEM KHCIOT C
CBOHCTBa comsiMi.  Pa3nokeHWe  HEpacTBOPHMBIX  OCHOBaHUIl. | TIOMOIIBIO ECTECTBEHHOTO (PYCCKOTO HIIM POITHOTO) S3BIKA U sI3bIKa
Crroco0FI IoTy4eHHs: OCHOBaHUH. XUMUH.
JlaGopaTopHble ONBITHI. 19. Peakuus| Ilpogooums  ONMBITHI, TOATBEPKIAIOIINE  XUMHUYECKHUE
HeWTpanuzanuu. 20. . N
CBOWCTBAa OCHOBAHUH, C COOIIOACHUEM TIPABIIT
[Monygyenne runpokcuna meau (II) u ero B3ammopencTBHe
TEXHUKH 0€30MIaCHOCTH
¢ kucioroid. 21. Pasnoxkenne ruapokcuna mean (II) mpum
HarpeBaHMN.
41-42 | KucnoTsl: Kiaccupuranus 13.02- Kucnorel, ux knaccupukamus u HasBanwsa. OOmwme | Xapakmepuzosams 00IINE XUMHICCKHE CBOWCTBA KHCIIOT
14.02

H CBOMCTBa

XHMUYECKUE CBOMCTBA KHUCIIOT. B3aHMOHeI71CTBPIG KHUCJIOT C

MeTaulaMHU.  ODJEKTPOXUMHUECKUH  psf  HampsHKeHHH

METaJJIOB. B3aMMoaeWcTBHE  KHCIOT C  OKCHJAMU

MeTaJIoB. B3aumojelicTBUE KHCJIOT C OCHOBAHMSIMU —

peakiusi HeWTpaimzauuu. Bs3aumopeicTBue KHUCIOT C

COJISIMHL [Monyuenne 0ECKUCIIOPOIHBIX u
KHCJIOPOACOEPIKAIIUX KHCIIOT.
JlaGopaTopHble  ONBITHI. 22. Bsaumoneiicteue

Cocmasnsamp ypaBHEHUS peaklnii ¢ ydacTHeM Kuciot. Habarooams
U Onuchi6amv PEaKIMd C Yy4acTHEM KHCJIOT C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MII POJIHOTO) SI3bIKA U SI3bIKA XUMUH.
IIpogooums OUBITH, TOATBEPKIAIOIINE XAMHUYCCKHE CBOWCTBA

KHUCJIOT, C COGJ’HO,HGHI/IGM npaBUJl TCXHUKU 0e30ImacHOCTH
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KHCJIOT ¢ Meraiamu. 23. BzanmoeicTBue KUCIOT C

COJIIMH

43-44 | Conu: knaccuduranus u Conmn, ux KiaccU(uKanus U CBOWCTBAa. B3ammoneiicTBue | Pa3nuyarh MOHATHS «CPEIHUE CONINY, KKHUCIBIC COJNY, KOCHOBHEIC
. 20.02-21.02 . N
CBOIiCTBa coJieii ¢ MeTaulaMH, OCOOCHHOCTH 93THUX pCaKIMid. | CONU».
B3aumonelicTBue coneit ¢ comsamMH. XapakTepHu30BaTh 00IIHe XUMUIECKHE CBOHCTBA COJICH.
JlaGopaTopHbie onbIThI. 24. O3HaKOMIIeHHE ¢ Koyuiekiue Cocmasnsime ypaBHEHUS PEakIyiil ¢ yuacTueM colneil. Habnodame
coei. N
U Onuchi6amsv Peakuud C ydyacTHeM COJIed C  ITOMOIIBIO
25. Bzanmopeiictue cynbdara menu (II) ¢ xemezom. 26.
€CTECTBEHHOTO (PYCCKOTO UM POJHOTO) S3bIKA U S3bIKA XUMHUH.
B3aumopelicTBue coieli ¢ COJISIMU. N
IIposooums OUBITH, TOATBEPIKIAIOIINE XUMHUYECKHAE CBOWMCTBA
coJieit ¢
COOJIFO/ICHHEM MPABHJI TEXHUKU OC30MaCHOCTH
45 I'eneTnueckas cBs3p | 27.02 I'enetmueckue pAapl MeTainIa M HeMeTaita. [ eHetnaeckas | Xapakmepu3zosams OHITHE «TCHETUICCKUH PSAI».
MEXTY KJlaccaMu CBSI3b MEXKY KJIACCAaMU HEOPTaHUYECKUX BELIECTB. Hnnocmpuposams TCHETHIECKYTO B3aMMOCBSI3b MEXITY
HEOpPraHMYECKUX BEIIECTB JlaGopaTopHbie onbIThI. 27. ['eHeTHYECKAS CBS3h HA BEIIECTBAMMU: MPOCTOE BEIIECTBO — OKCUJ] — TUAPOKCUI — COJIb.
MpUMepe COeTUHEHUH MeTH. 3anucvisamo ypaBHEHUsI peaxImid,
COOTBETCTBYIOIIHX MOCIIEI0BATEIIEHOCTH
(«emoukey») MpeBpamieHnii HEOPraHMIESCKUX BEIIECTB Pa3IIHbBIX
KJIaCCOB.
46 [paktiueckass ~ pabora 28.02 Pemenue sxkcriepuMeHTaNbHBIX 3a]1a4 Ymemsv oOpamatbcst ¢ mabopaTOpHBIM  OOOpPYIOBaHHEM U
Ne 6 HAarpeBaTeNbHBIMA TPUOOpPaMU B COOTBETCTBUM C IIPAaBHUIAMHU

TEXHUKHA O€30IIaCHOCTH.
Pacno3znasams HEKOTOPbIE AHUOHBI U KATUOHBL.
Habniooams CBOWCTBa 3JNEKTPOJIUTOB ¥ IMPOUCXOAANINX C HUMHU

SIBJICHUH.

Habnwooams M onucvieams PEAKIUN C yIaCTHEM SJIEKTPOJHUTOB C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA M s3bIKa
XUMUH.

Dopmynuposamn
MIPOBEACHHOTO

BBIBOIBI 110 pe3yipTaTaM
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9KCIIEPHMEHTA
47 O0600menve u 05.03
cucTeMaTHU3aLus 3HaHUH 110
TeMe «OCHOBHBIE KJIACCHI
HEOPTaHNIECKUX
COEAMHEHUI»
48 Konrpoabnas pa6oramo | 06.03
Teme «OCHOBHBIE KJIACChI
HEOPraHu4ecKux
COCAMHEHMIT»
Mepuoauueckuii 3akon u [lepuoanueckas cucrema xumu4ueckux 3iemenToB .. MenjesieeBa u crpoeHue atoma (8 )
EcrecTBeHHbIe cemelicTBa EcrecTBeHHBIE ceMEHCTBA XMMHYECKHX  JJIEMEHTOB: | OOvscHAms  TIPU3HAKW,  TO3BOJITIONIME  OOBEIUHATH
12.03
49 XMMHYECKHX HJICMEHTOB. LIeJIOYHbIE U IIeI0YHO3EMENbHBIE METaJUIbl, T'aJIOTeHBI, IPYTIIBI XUMUYECKHUX YJIEMEHTOB B €CTECTBEHHBIE
AmdoTepHOCTH uHepTHele  (OnaropomHeie)  ra3el.  AMDOTEpHOCTb. | ceMelcTBa.
AmdoTtepHple OKCcHABI W THUAPOKCHIBL. KommekcHsle | Packpvisamb ~ XUMUYECKHH  CMBICH  (STHMOJIOTHIO)
COJIH. Ha3BaHWH €CTECTBEHHBIX CEMEHCTB
JlabopartopHbie onbiThl. 28. [lonyuenue amdorepHoTo | Ap2yMenmupoéams OTHOCUTENLHOCTh HA3BAHMS «MHEPTHBIE I'a3bDy
THIPOKCH/IA U UCCIIEZIOBAHNE €TI0 CBOWCTB. O6vscHams, 9T0 Takoe «aMpoTepHbIe CoenHEeHUs». Habaodame u
OnuUCkIBamMb PEAKIIH MKy BEIIECTBAMH C IOMOIIBIO PYCCKOTO
(pomHOTO) SA3BIKA U SI3BIKA XHUMUH.
Xapaxmepuzoeams TBOMUCTBEHHBIN XapaKTepe CBOMCTB
aM(OTEPHBIX OKCHUIOB U THAPOKCHIOB.
I1Ipo600ums OTIBITHI IO TTOTYYEHHIO U MOJTBEPHKICHHIO
XMMHUYECKHX CBOWCTB aM()OTEPHBIX OKCHUIOB M THAPOKCHIOB C
COOITI0ICHUEM TIPaBUIT
TEXHUKH 0€30TTaCHOCTH.
50 Ortxkpsrtue 1. Otkpoitre . Y. MenneneeBsim [leproandeckoro 3akoHa | Pasnuyams eCTECTBEHHYIO U HCKYCCTBEHHYIO KJIACCH(UKALINH.
13.03 .
MenaeneeBbIM n co3gaHue uMm llepuoguueckoil CHUCTEMBI XUMUYECKUX | Ap2ymenmuposams oTtHeceHue  Ilepuomaueckoro 3aKOHa
[eproandeckoro 3akoHa 3JIEMEHTOB. €CTECTBEHHOM KIacCH(UKAIINK.
JemMoHcTpanum. Pa3znuunsie (hopmbl Tabiun | Moodenuposams ~ XUMHYECKHE  3aKOHOMEPHOCTH  C
. BBIJICJICHUEM
MEPUOUYECKON cucTeMbl. MojenupoBaHue MOCTPOSHHS
CYIIECTBEHHBIX XapaKTEePUCTUK OOBEKTa U IPEICTABICHHEM HX
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Ilepuoguueckoii cucremsl J. 1. Menneneena o o
B [IPOCTPaHCTBEHHO-Tpa(puIeCcKON NI 3HAKOBO-CUMBOJIHYECKOM
¢bopme
51 OCHOBHBIE CBEICHUS O ATOMBI Kak (opMa  CYyNIECTBOBAaHHMS XHMHYECKUX O6vscHAmb, YTO TaKoe «IPOTOH», «HEHTPOHM,
19.03 <QIIEKTPOH»,
CTPOCHHUHU aTOMOB. aneMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHHH AaTOMOB.
«XMMHYECKHH 3IIEMEHT», «MACCOBOU YUCIIO».
Jloka3zarenbcTBa CIOXKHOCTH CTPOEHUS aTOMOB. OIIBITHI
Onucvligams CTpoeHUE siapa aToMa ucnosssys Ilepuonudeckyro
Pesepdopna. [TnanerapHas MoeIb CTPOCHHUS aTOMa.
. CUCTEMY XUMMUeCKUX 3nemMeHToB [I.M1. Menneneena.
CoctaB  aTOMHBIX  fA1ep:  IPOTOHBI,  HEHUTPOHHI
. Ionyuams vHGOPMAIMIO TIO XUMHHU M3 Pa3IHYHBIX
OTHOCHTeNbHAS aTOMHas Macca. B3amMOCBsI3b MOHATHI
HUCTOYHHKOB,
«IIPOTOH», «HEUTPOH», .
aHanusuposams eg.
«OTHOCHTENBHAS aTOMHASI Maccay.
JdemoncTpanuu. Moaems aToMOB XUMAIECKAX
3JIEMEHTOB.
52 CtpoeHue 31eKTPOHHBIX Mukpomup.  OnektpoHbl.  CTpoeHHE  3JIEKTPOHHBIX | OO0bsCHAMb, YTO TAKOE «AJICKTPOHHBIN CIOH» WITH
. 20.03 N .
YpOBHEH aTOMOB ypoBHeil aromoB xuMuueckux 31eMeHToB NeNe 1-20. | «9HepreTH4ecKuit ypoBEHbY.
XUMHYECKHX DIICMCHTOB [onsATHE 0 3aBEPIICHHOM IICKTPOHHOM YPOBHE. Cocmagnamb cXeMbl paclpeleNeHus 3JIEKTPOHOB IO 3IEKTPOHHBIM
NeNe1-20 B Tabnune CJIOSIM B DIIEKTPOHHO 000J109Ke
H.N. Menneneesa.
53 Iepnoaudeckuii 3aKoH 02.04 H3oTonsL. dusnueckuit CMBICII CUMBOJIIKH | Packpviéams Gpru3andecKuii CMBICI: TIOPSAKOBOTO HOMEpa
J.1. Mengeneesa u [epronnaeckoit cuctempl. CoBpeMeHHass (GOPMYTHUPOBKA | XHMHUYECKOTO JIEMEHTa, HOMEpa IepHo/ia 1 HoMepa TPYIIITHL.
CTPOCHHUE aToMa [epromndeckoro 3akoHa. MI3MeHEHUsT CBOMCTB 3NeMEHTOB | OObsicHAmMbs ~ 3aKOHOMEPHOCTH  W3MCHEHHS  METaJUTMYCCKHUX
B TMepHojax M Tpynmax, Kak (yHKIUS CTPOEHHUS | HEMETAJUIMYECKUX CBOMCTB XMMHUYECKHUX JIEMEHTOB M UX
3IEKTPOHHBIX 000JI0YEK aTOMOB. COCIIMHEHHH B
NeproJiax U rpymnmnax.
54-55 | Xapaxrepucrika XapakTepucTHKa  JJEeMEHTa-MeTajula W dJIeMeHTa- | Xapaxmepu3osamb XUMHYECKUE dJIEMEHTHl 1—3-ro mepuojoB 110
03.04- . .
XHMIYECKOTO JIEMEHTA Ha |70 HeMeTala 1o UX MoJIoXKeHuo B [lepuoauyueckoll cucreMe | MX  IMOJOXKEHHIO B Ilepuogmdeckoil  cucTeMe  XMMHYECKHX

OCHOBaHUU €r0
TMOJIO’KEHUS B
Ilepuonnyeckoit

CUCTEME

xumuueckux snemeHToB /1. . Menpeneena.

Hdemoncrpanmuu. Mojemu aromoB 3meMeHTOB 1—3-ro
TIEPHO/IOB

anemenToB J[. . Menneneena.
Apeymenmuposams CBOWCTBA OKCUIIOB U T'MAPOKCUIOB METAJUIOB U

HEMETAJIJIOB IIOCPEJCTBOM YPaBHEHUN peaKIInil
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56 3nauenue [lepuonuueckoro [10.04 CooOmieHust  ydaluxcs O JKU3HH, HaydHoii W | Onpedensimb NCTOYHUKH XUMHYIECKOH HH(BOPMALUIH
3akoHa u [lepronnueckoit oburectBeHHoi  gesitenpHoct  JLM.  Menneneesa | [lonyuams  HeoOXonuMyro — MHGOPMALUIO U3 Pa3lUYHBIX
CHCTEMBI XUMHYECKUX «[leproIMIECKOMY 3aKOHY HE TPO3UT paspylieHue, a | UCTOYHUKOB, anaiuzuposams €€, ogopmaams MHOOPMALUOHHBIN
anemenToB /JI. U. TOJIBKO pa3BUTHE U HAJACTPOWKU 00CIIAI0TCS» NPOIYKT, Hpe3eHmMosams €ro, 6ecmu HAy4IHYI0 HCKYCCHIO,
MenzeneeBa omcmagamy CBOIO TOUKY 3pEHUS WIIN KOPPEKMuposams eg.
Xumuyeckas cBsi3b. OKHCINTETbHO-BOCCTAHOBUTEIbHbIE peakuun (8 1)
57 VoHHast xummueckas 16.04 Honnass xumuueckas cBsizb. MoHbl, oOpa3oBaHHbIe | OObsiCHAMb, YTO TAKOE NOHHAS CBSI3b, HOHBI.
CBSI3b aTOMaMH METaJuIOB M HeMeTauioB. Cxembl oOpa3oBaHUA | Xapaxmepu3oeams MEXaHU3M 00pa30BaHUsI HOHHON
WOHHOM CBs3M anst OwHapHbIX coequHeHHd. MonHbIE | cBsi3u. Cocmagiams cXxeMbl 00pa30BaHNs HOHHON
KPUCTAJUTMUECKHE PEIETKH W (U3WIECKHE CBOWCTBA | CBS3M.
BEIIECTB C OTHUM THIIOM pemérok. [lonarue o | Mcnoavsosams 3HAKOBOE MOJECIMPOBAHHE. Onpeoenams
(hopMyIIBbHOI eIMHKLIE BEIIEeCTBA. THIT XUMHYECKOH CBSI3H 110 (pOpMyJie BELIECTRa.
Jemoucrpanuu. Bugeodparmentsr u cnaiinsl «Vouuas | [Ipueooums NpuMepsl BEMIECTB C HOHHOI! CBS3bIO.
XUMHUYecKas CBs3b». KoJuleKiuss BellecTB C WOHHOW | Ycmanaenusams TPUUMHHO-CIIEICTBEHHBIE CBS3H MEXIY COCTABOM
XUMHYECKOM CBA3bI0. MOJETM HOHHBIX KPUCTAUIMYECKUX | BEIIECTBA M BHJIOM XMMHUYECKOH CBSI3HM, MEXAY MOHHOH CBS3BIO M
PEUIETOK. KPUCTAJUTNYECKUM CTPOCHUEM BEIECTBA, MEXILY
KPHCTAJUTNIECKAM
CTPOEHHEM BEIECTBA M €r0 (PU3NIECKUMHU CBOWCTBAMHU
58 KoBanentHas 17.04 KoBanentnas xumudeckas CBs3b. DJIEKTPOHHBIE H ObvscHAmMb, YTO TAKOE «KOBAJICHTHAS CBS3bY, «BAJICHTHOCTDHY.

XUMHYECCKas CBA3b

CTPYKTYpPHbIE
dbopmyner.  TloHstTre o BajgeHTHOCTH. KoBaneHTHas

HCHOJISIpHAd CBA3b. CxeMEbI O6pa30BaHI/I${ KOBAJICHTHOM
CBA3U  JIA 6I/IHapHLIX COCﬂHHCHHﬁ. MOJ'IGKyJIﬂpHI)IC u
ATOMHBIEC  KPUCTAJIIUNYCCKHUC peHIéTKI/I, M CBOICTBa
BC€IICCTB C 3TUM THUIIOM pCHIéTOK.

IleMOHCTpaIIl/II/I. BI/IﬂGO(I)paFMeHTLI u cnaﬁum
«KoBaneHTHast XUMUYeCKas CBSI3bY. KOJ'IJ'ICKIII/IH BCIICCTB

MOJICKYJISIPHOTO ¥ aTOMHOTO CTpOCHHA. Moenn
MOJICKYJISIPHBIX ¥ @TOMHBIX KPHUCTAJUTHIECKUX PEHIETOK.

Cocmasnams cxeMbl 00pa30BaHUS KOBAJCHTHON HETIOJISIPHOI
XUMHUYECKOH CBS3U.

Hcnonv3zoeams 3HaKOBOE MOJIETUPOBAHUE.

Onpedensims TN XUMHUYECKOH CBSI3U 10 (popMyIie BelIecTBa.
IIpusooums NpUMEpHI BEIIECTB C KOBAJICHTHOH CBS3BIO.
Yemanasnueams npUIMHHO-CAEICTBEHHBIE CBSI3U MEXKAY
COCTaBOM BEIIECTBA U BHJIOM XMMUYECKON CBSA3H, MEXIY
KOBQJICHTHOI! CBSI3bI0 U KPUCTAJUIMYECKUM CTPOEHHEM BEILECTBA,

MCXKIY KPUCTATITTMYCCKUM

CTPOCHUEM BCLICCTBA U €TI0 (1)I/I3I/I‘-ICCKI/IMI/I CBOMCTBaMU
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59 | KoBanenrHas nossipHas 23.04 DNeKTPOOTPHLATEIBHOCT. Psin anekrpoorpuniarensHocTu. | ObvAcHamb,  YTO  TaKOE  «KOBAICHTHAs  MOJSIpHAs
CBSI3bY,
XMMHUYECKasl CBSI3b KoBaneHnTHas nomsipHast XuMu4eckas CBs3b. JIUMous. «QJIEKTPOOTPHLATENEHOCTDY, «BO3TOHKAY» HIIH «CYOIHMALIHS».
CxeMsI
00pa3oBaHUs KOBAJICHTHOI HOJIAPHOM CBsA3U it OuHapHbIX | Cocmagnamb ~ CXeMbl  00pa3oBaHHsA  KOBAJICHTHOMH
NIOJIIPHOH

coenHEHNH. MoneKyIsIpHbIe 1 aTOMHbIE KPUCTAIUINIECKUE | XUMHYECKON CBSI3U.

PEMETKH, U CBOMCTBA BEIIECTB C TUM THUIIOM PELIETOK. Hcnonv3o6amsb 3HAKOBOE MOAEIUPOBAHHE.

JeMoHcTpanmun.  Mozenu  MOJEKYISIPHBIX | Xapaxmepuzosams MEXaHN3M 00pa30BaHMS TOJSIPHON

ATOMHBIX KOBAJICHTHOM

KPHUCTAJUTMYECKHUX PELIETOK. CBSI3H. Mcnoab306ams MaTepruabHOE MOJICITUPOBAHNE
Onpedensimp TUII XUMUUYECKOH CBA3U 0 (popMyJie BEeLIeCTBa.
IIpusooumps IpUMepHI BEIIECTB C KOBAJIEHTHOMW MOJISIPHOM CBS3BIO.
Yemanasnueamy npuYMHHO-CIENCTBEHHBIE CBSI3M MEXKIY
COCTaBOM BCIICCTBA U BUJIOM XHUMHYECCKOM CBA3U, MCKIY
KOBAJICHTHOM CBSI3bIO M KPUCTAJUIMUECKHM CTPOCHUEM BEIECTBa,
MEXIY KPUCTAIIMYECKUM CTPOSHHEM BEIIECTBA M €T0
(U3HMYECKUMH CBOHCTBAMH.
COCJIHEHUSL.

60 Merammyeckast Meramnyeckas XUMHUYeCKas CBsi3b W Meramandeckas | OOwsAcHAmMb, YTO TAKOE METAIINIECKAs! CBS3b.
24.04

XHUMHYCCKas CBA3b

KpucTaunueckas pemérka. CBOWCTBa BEIIECTB C ATHM
TUIIOM pelEToK. Enunas npupoja XuMU4ECKUX CBA3EH.
JemoncTpanun. BuneopparMeHTs! 1 ciaiib!
«Metamnndeckas XuMuueckas cBs3by. Komnekuus

«MeTasl ¥ CIUIaBbI».

Cocmagnams cxeMbl 00pa30BaHNS METAIUIMIECKON XUMUIECKOI
CBSI3U.

Hcnonv3oeams 3HAKOBOE MOJICTTHPOBAHHE.

Xapaxmepuzosams MEXaHN3M 00pa30BaHMs METALUTMYECKOH CBS3H.
Onpedenamp TAII XUMUYECKOH CBSI3H 1O (hOpMYyJIe BEIIECTBA.
IIpu6ooums MpUMEPHI BEIIECTB C METAUTHIECKON CBS3BIO.

Hcnonvzosamo MaTCpHUAIIbHOC MOACIMPOBAHNUE
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61 CreneHns OKUCICHHUS. 30.04 Crenenp okucieHus. CpaBHEHHE CTENEHHW OKUCHCHUs u | OObAcHAMb, 9TO TAKOE «CTEHNEHb OKUCICHUS, «BAICHTHOCTDY.
BajieHTHOCTH. [IpaBuiia pacuéra CTENEHEH OKHUCICHUS [0 Cocmagnsimes HOpMyJIBI OMHAPHBIX COCAMHCHHUI HA OCHOBE
dhopMyaaM XUMUYECKAX COCTUHCHUI. 0011ero crocoba Ux Ha3BaHUM.

Cpasnueams 8anreHmHoOCHb M CTETIEHb OKUCIICHUS
Paccuumvpieams cTeneHr OKUCICHUS 10 POPMYJIaM XUMHYCCKIX
COEIUHEHHIA.
62 OKUCIUTENBHO- OKHUCITUTEFHO-BOCCTAHOBUTEIILHBIC PEAKIIHH. Ob6vACHAMb, YTO TAKOE KOKUCIUTENHHO-BOCCTAHOBUTEIILHEIE
07.05 . peakmmny,
BOCCTAaHOBMTEIILHEIE OmnpezencHue CTEMEHEH OKHCICHUSA Ui DJICMEHTOB,
«OKHCIIMTENDY, KBOCCTAHOBUTEIDY, KOKHUCIEHUEY,
peakuuu 0o0pa3yrommx BeMIecTBa pPasHBIX KJIaccoB. Peaknnu
«BOCCTaHOBIICHUEY. Kiaccuguyuposams XAMAUYECKIE PEAKITHIA 10
HOHHOrO OOMEHa M OKHCJIHTEIbHO-BOCCTAHOBUTEIIBHBIE
MIPU3HAKY «M3MEHCHUE CTEIICHEH OKHUCIICHUS JIEMEHTOB).
peakun. OKUCTUTENh M BOCCTaHOBHTENb, OKHCICHHAE U
. Onpedenisims OKUCIUTENb U BOCCTAHOBHUTEb, MPOIECCHI
BoccTaHoBJIeHHE. COCTaBIICHIE YPaBHEHU OKUCIIUTEINh
. OKHCJICHHS M BOCCTAHOBJICHHSI.
HO-BOCCTAaHOBUTEIBHBIX PEAKIMA METOIOM JIIEKTPOHHOTO
OaJtanca. Hcnonvzo06amb 3HaKOBOE MOJICTUPOBAHIE
63 O06o0menne U cucTeMaTu3ams 3HaHuH 1o TemaM «Ileprnonudeckuii 3akoH u [lepromudaeckas cucreMa XuMUIeckux meMeHToB .M. MeHneneeBa u CTpOGHUE aTOMay H
«Ctpoenue BemecTBa. OKHCIUTEIHHO-BOCCTAHOBUTENBHBIC peakium» 14.05
64 KonrponbHast pabora mo temam «Ilepuoandeckuii 3akoH u [lepuoguyeckas cucrema xumuueckux snmemeHToB .M. MenpeneeBa u ctpoeHue atoma» u «CTpoeHHE BEIIECTBA.
OKHCINTETFHO-BOCCTAHOBUTENBHBIE peakuum» 15.05
Pezeps | 4u.

21.05, 22.05, 28.05, 29.05

TemaTuuyeckoe JIAHUPOBAHHE

9-ro KJiacca

(2 u B Hexe0, Beero 68, U3 HUX 3 U —pe3epBHOE BpeMsi).

n/n

Tema ypokxa

Jara

OcHoOBHOe coJiep:KaHie YPoKa

Mo naany ®akTuye

XapaKTepHCTmca OCHOBHBIX BHJIOB J1€ATECJIbHOCTH Oﬁy‘IalOIIII/IXCH

CKasl
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IloBTOpEHHE 0 0000IIEHHE CBeIEHHUIT 0 Kypcy 8-ro Kiacca. Xumudeckue peakuun (5 1)

1 Knaccudukarms Bunaphsie COEIMHEHHS. Oxcunel | Xapaxmepusoséams OKCUIBL, THIPOKCHUABI (OCHOBaHHSA, aM(pOTEpHEIC
HEOPTaHUYCCKHUX 07.09 coseo0pasyromnue U | TUAPOKCHIBI, KUCIOPOICOACPIKAIINE KUCIOThI) M COJIH IO TUIAHY: COCTAB,
BEIIIECTB M X HecoJ1e00pasyolre. T'uppokeuasl: | criocoObl 00pa3oBaHMs HA3BaHUH, XapaKTEPHBIE CBOMCTBA U MOJy4YEHHE.
HOMEHKJIaTypa OCHOBaHHs, aM{(oTepHble, KHUCIOTHL | Knaccuguyuposams OKCUABL, TUAPOKCHIBI (OCHOBaHUS, am(oTepHbIe

CpenHue, KUCIbIe, OCHOBHEIC COJTH. THPOKCHUJIBI, KHUCIOPOACOACPIKAIIUEC KUCIOTHI) U COJIA O Pa3InIHBIM
JdemMoHcTpanuu. O3HaKOMIIEHHE C | mpm3HaKam.
KOJJIEKIIMAMU METAJZIOB M HEMETAJUIOB. | Ymems MONTBEPkAATh XapaKTEPUCTHUKY OTACIBHBIX MPEICTaBUTEIICH
O3HAaKOMJICHUE C KOJUIEKIIUSMHU OKCHJIOB, | KIIACCOB HEOpPraHUYECKUX BEIIECTB YPAaBHEHHUSIMHU COOTBETCTBYIOIIUX
KHCJIOT U COJIEH. peaKuii.
Packpvieams  B3aMMOCBSI3b  MEXKIY KJIacCaMH  HEOPTaHUYECKUX
COCIMHEHUH, KaK TCHETHIECKYIO

2-4 Knaccudukarms 09.09 O06oOmenne cBeeHWH O XUMHYECKHX | OOvicHAmb, UYTO  TaKOe  «XUMHAYECKas  peakIusy,  «PCaKIih
XUMHYCCKHUX PEAKIUH 110 14.09 peakiusax. Kimaccudukamus XUMHYSCKUX | COCAMHCHUS», «PCAKIMH PAa3JIOKCHUM», «PEAKIIUH OOMEHA», «PCaKIiu
Pa3IMIHBIM OCHOBAHHSIM 16.09 peakiMii MO PAa3JUYHBIM OCHOBAHMSM: | 3aMEIICHUS», «PCAKIUH HEUTPATH3aLUN», «IK30TCPMUICCKUEC PEAKIIHM,

COCTaBy W UHUCIY pearupymoumx u
0o0pa3yronmxcsi BEUIeCTB, TEMJIOBOMY
3¢ dekTy, HampaBICHHIO, W3MCHEHUIO
cTerneHel OKHCIICHUS 9JIEMEHTOB,
00pa3yroNMX pearkpyronye BeLIecTBa,
(ase, HCIIOIB30BAHUIO KAaTaIM3aTOPa.

JlaGopatopHbie ONBITHI. 1
BzaumopeiictBue aMMHaKa u
XJIOPOBOZIOPO/IA. 2. Peaxmus
HEUTpaIu3aluu. 3. HaoOmonenue
TETJIOBOTO a¢dekra peakuuu
HelTpamusanuu. 4. BzaumopeiictBue

cepHoit kucnotsl ¢ okcunoM meau(ll). 5.
PaznoxeHue mnepokcuaa BOAOpPOAa C
MIOMOIIBIO KaTaJla3bl KapTodes.

«OHAOTCPMHUUYECKUE PEAKIHN», «0OpaTUMBIC PEaKIHN,
«HEOOpaTHMBbIe peaKIum, «OKHUCIHTEITFHO-BOCCTAHOBHUTEIILHEIC
pEeaKIum», «TOMOTCHHBIC pEAKIUI», «TEeTCPOrCHHBIC  PEaKIIUI»,
«KaTaTUTUIECKHE peaximmy, «HEKaTAIUTHUECKUE peaxmmy,
«TEIUIOBOM 3(h(heKT XUMHUUECKOH peaKIumy.

Knaccuguyuposams xumudeckue peakiiy MO0 Pa3IMuHbIM OCHOBAHUSIM.
Onpedenams OKUCIUTEIb U BOCCTAHOBUTENB, MPOIECCHl OKUCICHHUS U
BOCCTAHOBJICHUSL.

Habrrwooams n onuceieams peakuud MEXIy BENIECTBAMH C IIOMOIIBEY
pycckoro (POJHOTO) S3bIKA U SI3bIKa XUMUHU
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5-6 [oHsTHE O CKOPOCTH IlousiTie O  CKOPOCTH  XUMHUECKOU | OObACHAMb, YTO TAKOE KCKOPOCTh XUMHUYECKOH PEaKInim».
XUMHUYECKON peakiuu.  DaxkTophl, BIUSOLIME HA | Apeymenmuposamsb BHIOOP €IUHUL U3MEpeHus V.
peakimu. Karanus. 21.09 CKOPOCTh XMMHUYECKHX PEAKIHii: mpupoja | Yemanasnueams NIPUIMHHO-CICICTBEHHBIC CBS3H BIUSHHS Pa3INIHBIX
pearupyrommx BEIIECTB, ux | (haKTOpOB HA CKOPOCTh XUMHYECKUX PEAKIIHM.
23.09 KOHIICHTpAIUsI, TeMIeparypa, Iwiomans | Habrooams M onuceiéams Peaknuyd MEXIy BEMIECTBAMH C ITOMOIIBIO
CONPHKOCHOBEHUS, HAIIMYKE | PYCCKOTo (POIHOIO) SI3bIKA U SI3bIKA XUMUHU
kaTtanuzatopa. Karamus. Ilposooums  OMBITHL, TONTBEPXKIAIONIME  3aBHCUMOCTH  CKOPOCTH
JeMoHCTpaMK. 3aBHCUMOCTE CKOPOCTH | XUMHYECKOW PEaKIHU OT Pa3InyHbIX (HaKTOPOB
XUMHUYECKON PEaKIUK OT MPUPO/IBI
pearupyronmx BeuecTs. 3aBUCUMOCTb
CKOPOCTH XUMUYECKOU PEaKInuu OT
KOHI[CHTPAI[H PEarupyroinX BEIECTB.
3aBUCHMOCTH CKOPOCTH XUMHUIECKOU
PEaKIMU OT IUIOMIAIN COIPUKOCHOBCHUS
pearupyomux BemecTB («KUTSIIIUR
CIIOI»).
3aBHCUMOCTh CKOPOCTH XUMHUYECKOU
PEaKIMU OT TEMIICPATYPhI
pearupyroIux BEIIeCTs.
XumMuyeckue peaknuu B pacreopax (10 u)
7 DIEeKTPOIUTHYECKAS [Mousitie 00 JNEKTPOIUTUUECKON | Xapakmepu306amb  TOHATUS — «IJIEKTPOIIUTUYECKAS  JMUCCOLIUALIHSD),
JICCOLIMALIHST 28.09 JIICCOIHAIINH. DJEKTPOIIUTHI U | «QIEKTPOJIUTHI», «HEIICKTPOIUTHI.
HEDJICKTPOJIHUTHI. MexanusMm | Yemanasnueams NpUINHHO-CIIEACTBEHHBIE CBSA3U MEX/Y IPUPOIOH
JTACCOITHALINH 3JIEKTPOJIUTOB C | DJIEKTPOJIATA U CTEIICHBIO €r0 AUCCOIIUAIIHH.

Pa3IUYHBIM XapakTepoM cBs3u. CreneHb
3IEKTPOIIUTUYECKOMN JIUCCOLIMALINN.
CuibHEIC U cTa0bIe JICKTPOIIHATHL.
JdemoncTpanuu. VicnbiTaHue BeUIECTB U
UX PaCTBOPOB Ha MEKTPOIPOBOJHOCTD
JlabopatopHsbIe ONBITHI. 13.
Jucconuanust cinaObIX AJIEKTPOJIUTOB HA
IIpUMEPE YKCYCHON KUCIIOTHI.

Yemanasnusams MNPUYIUHHO-CJICICTBEHHBIC CBA3M  MCXKAY THIIOM
XUMUYECKOH CBS3U B QJICKTPOJIUTEC U MEXaHU3MOM €T0 AUCCOIAlUH.
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8 OCHOBHBIE  TIOJIOKEHUS OcHOBHBIE TIOJIOKCHUS Teopun | Xapaxmepuz06amy MOHATHS «CTETICHb TUCCOIUAIINID, «CHIIEHBIC
TEOPHUU DIEKTPOIUTUIECKOM ANIEKTPOIUTUUCCKOM JIICCOITMAIIUN. | AJICKTPOJUTBI», «CIAOBIC 3JCKTPOJUTBI», «KATHOHBI», «aHHUOHED,
muccormaruu (TO]]). Kiaccudukanuss MOHOB M HX CBOWCTBA. | «KHCIOTBI»Y,  «OCHOBaHuUs»,  «comm».  Cocmagisims — ypaBHEHUs

Kucnorsl, oOCHOBaHMS M COJM KakK | BJIEKTPOIUTHYECKON AUCCOMUAINHN KUCIOT, OCHOBAHUHA U COJEH.
30.09 aneKTponuThl. WX knaccudukaums u | Mamocmpuposams  TpUMEpaMH  OCHOBHBIC — MOJIOKEHHS — TEOPHU
JIACCOITHALIHSL. AIIEKTPOIUTHIECKON JUCCOINAITHH.
JdemMoHcTpauum. 3aBucuMocTh | Paznuyams KOMIIOHEHTHI 10Ka3aTENbCTB (T€3UCOB, apTyMEHTOB U
ANIEKTPOIPOBOIHOCTH YKCYCHOM KHCIOTHI | (hOPMBI JTOKA3aTEIbCTBA)
oT KOHIICHTPAITHIH. JBmwxenne
OKpAIIeHHBIX HOHOB B 3JCKTPHUYECKOM
ToJe.
9—10 | Xumuyeckue cBoiicTBa O0mue XUMHYECKHE CBOWCTBA KHCIOT: | Xapaxkmepuzosamb 00IIME XUMUYECKUE CBOMCTBA KUCIOT C TO3HMIUN
KHCJIOT B CBETE TEOPHUHU 05.10 M3MEHEHUE OKpacKu HWHIUKATOPOB, | TEOPHUU DJIEKTPOIUTUIECKON AUCCOITHAIIIH.
AIEKTPOIUTUICCKON 02.10 B3anMoJIeiicTBHe ¢ MeTaiamu, okcunamu | Cocmagiames MOJCKYJSIpHBIC, MOHBIC U COKpAIIEHHBIC HOHHBIC
MCCOLMAIIN 07.10 04.10 U THUIPOKCHAAMH METAIUIOB W COJSMH. | YPaBHEHUS peaKUUil ¢ y4aCTUEM KHCHOT.
MonekynspHele ¥ WOHHBIC (MONMHBIE W | Apeymenmupoeéams BOZMOKHOCTb IPOTEKAHUS PEAKIIUN C y4aCTHEM
COKpalIéHHbIC)  ypaBHEHHS  peakKiWil. | KHCIOT Ha OCHOBE IpaBmia bepTomie u psina akTHBHOCTH METAJIIOB.
XuMUUECKUH ~ CMBICT  COKpAIIEHHBIX | [/po6ooums OMBITHI, TOATBEPKAAIONINE XUMUUECKHE CBOMCTBA KUCIIOT,
YpaBHCHH. YcmoBus MPOTEKAHUS | C COOIOICHIEM IPABUII TEXHUKH 0€30TIaCHOCTH.
peakmuii  MeXAy OJIEKTPOJIHTaMu 10 | Habaodame B onuckiéams Peakiiiy C y4aCTHEM KHCIIOT C TIOMOIIHIO
KOHI[a. Psi1 akTUBHOCTH METAJLIOB. pycckoro (POJHOTO) S3bIKA U S3bIKa XUMUH
JlabopaTopHblie onbIThl. 14. M3mMeHeHue
OKpPacKd HWHAMKATOPOB B  KHUCIOTHOH
cpene. 15.Peakuus HeUTpanu3alnuu
pacTBopa mEnovn a3 THIHBIMH
kucnoramu. 16. Ilomydyenue ruzmpokcuaa
memu(Il) w ero B3aumojeiicTBHe C
Pa3TUIHBIMH KHCJIOTaMH. 17.
B3aumopelcTBie CHIBHBIX KHCIOT C
OKCHIIOM meau(1l). 18-20.
BzaumopneiicTBue KHCIOT C MeTaUIaMH.
21. KagecTBeHHas peakuusi Ha KapOoHaT-
HOH. 22. [Monmyuenne CTYIHS
KPEMHHEBON KHUCJIOTHI.
23. KauecTBeHHass peakUusi Ha XJIOPUA
WIH CYIb(aT-uOHBI
11 XuUMHUYeCcKue CBOMCTBA OO6mmpe XUMHYECKHEe CBOMCTBa Imeioueit: | Cocmagnsams MONEKYISApHBIE, TIOJHBIE U COKpAIICHHbIE WOHHBIE
OCHOBAHHUH B CBETE TCOPUU B3aMMOJICHCTBHE C KUCIOTAMHU, OKCHIAMH | YPABHEHUS PEAKIMI ¢ yuacTUEM OCHOBAHHM.
SJIEKTPOJIUTHICCKOM 12.10 HEMETAJLJIOB, COJISIMH. Oo0mmme | Apeymenmuposams BO3SMOKHOCTD IPOTEKAHUS PEAKINH C ydacTHEM
Aucconranmn XUMHMYECKHE CBOWCTBA HEPAaCTBOPUMBIX | OCHOBaHMI Ha OCHOBe Ipasuia beptomie.

OCHOBAHUM: B3aUMOJEUCTBHE c

KHCJIOTaMH, Pa3I0)KeHUE TP HATPEBAHUML.
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12 XYMUYECKHE CBOWCTBA O0u1re XMMUYIECKHE CBOICTBA CPETHIX Xapaxmepusosams 00Imne XUMIYECKHE CBOMCTBA COJIEH ¢ TIO3UINI
coJieil B CBeTe Teopuu 14.10 COJIeH: B3aUMOJEICTBUE ¢ KUCIOTaMU, TEOPHUH NIEKTPOIUTUUECKON AUCCOLUAIIIH.
3MEKTPOIUTUIECKON 1ieJI09aMH, COISIMU U METaJlIIaMU. Cocmagnsams MONEKYISPHBIC, TIONHBIE U COKPAIIEHHBIE NOHHBIC
JUCCOLMaLuU B3aumonelicTBre KUCIBIX COJIEH CO YPaBHEHHSI PEAKLIMI C y9aCTHEM COJEH.
IIEIOYaMH. Apzymenmuposams BO3MOXXHOCTD IPOTEKAHUS PEAKLIUH C yIacTHEM
JlaGopaTopHbie OIBITBI. 28. | comeii Ha ocHOBe mpaBuia bepromie.
B3anmopgeiicteue KapOOHATOB ¢ | IIposooums ONBITHI, HOATBEPIKIAIONINE XUMUYECKUE CBOHCTBA COJIEH, C
kucinoramu. 29. TTonydeHue ruapokcuja | COOMIOEHHEM MPABUI TEXHUKH O€30MacHOCTH.
xenesa(Ill). 30. BzaumopeiicTue xeneza | Habnodamv U onucvléams PeaklUH C y4acTHEM COJEH € MOMOILBIO
¢ pactBopoM cyibdara mexu(1l) PYCCKOTO (POIHOTO) SI3BIKA M SI3BIKA XUMUHU

13 [onsiTre 0 rEApOIH3E I'mpponus, KaK oOMeHHOe | Ycmanasnueams 3aBHCHIMOCTb MEKAY COCTaBOM COJIM M XapaKTEPOM
coneit 19.10 B3aUMOJCHCTBUE  COJE € BOJOW. | TMIpOJM3a

I'maponus coiau CUIBHOTO OCHOBaHMA U | Ananusuposams cpely pacTBOPA COJH C IOMOIIBIO HHINKATOPOB
crmaboit  kucnotel. I'maponms  comu | Ilpocno3upoeams THI THAPOIHM3A CONM HA OCHOBE aHAJIM3a €TO
cJ1ab0ro OCHOBAHUS M CUJIBHON KUCIJIOTHL. | (OPMYJIBI
[lIxana pH.

JdeMmoHcTpanmu. Onpenenenue
XapakTepa Cpeibl B PacTBOpax COJNEH.

14 IIpakTrueckas padora Ne CBolicTBa KHCIIOT, OCHOBAaHHM, OKCH/IOB M | Ymems  oOpamarbcss ¢ 7a0OpaTOpHBEIM —~ OOOpPYHOBaHHEM |
1. Pemenne 21.10 conei B CBETE TEOpUM | HAarpeBaTeNIbHBIMU IPUOOPaMH B COOTBETCTBUHU C NPABUIIAMH TEXHUKH
9KCIIEPUMEHTAIIBHBIX 33134 SNEKTPOIUTHYECKOH  JTUCCOIMAalMM ¥ | O€30MacHOCTH.

o TeMme OKHCITHTEIbHO- BOCCTAHOBUTEIbHBIX | Habnooams CBOMCTBA DIEKTPOIMTOB W IMPOUCXOMAMIMX C HHUMH

«ONEeKTPOIUTHYECKAS peakuuil. SIBJICHUI.

Aucconranmsy Habmooams W onucvigams pPeakUM € y4acTHEM DIIEKTPOJIUTOB C
MOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) fA3bIKA M S3bIKA
XUMHU.
@opmynuposamb ~ BBIBOABI IO  pe3ylbTaTaM  IPOBEJICHHOTO
9KCIIEPUMEHTA

15 O6o611eHne u 26.10

cucTeMaTH3alys 3HaHUH 110

TeMe «XHMMUYECKUE PEaKIUU

B PAaCTBOPAX SIEKTPOIUTOBY

16 Konrponbshas padora Ne 1 mo | 09.11

TeMe «XHUMUYECKUE PEaKLIUU B
PacTBOpPax IEKTPOIUTOB)

HemeTasuibl 1 UX coexmHenns (25 1)
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17 OOmast XapaKkTepuCTHKA CrpoeHne aTOMOB HEMETAIIIIOB U HX O6vbscHaAmb, 9TO TAKOE HEMETAILTBL.
HEMETAJJIOB nonoxxkenue B [leproanueckoii cucreme. Cpasnusamub anIOTPOIHbBIE BUIOM3MEHEHUS KUCIOPOIa.
11.11 Ps1 21eKTpoOoTpHLIIATEIEHOCTH. Packpvieams npudyHbL ATUIOTPOIHN.
Kpucrammnaeckne peméTki HeMETAIuIoB | Xapakmepu306ams XUMAYECKAE DIIEMEHTBI-HEMETAIIIBI U IPOCTHIE
— NPOCTHIX BEWECTB. AJIOTPOIIUS U €€ BeIlleCTBa-HEMETAJUTBL: CTPOCHUE, (PH3NUIecKe 1 XUMIYECKUE CBOICTBA
npu4rHbl. PU3NYECKUE CBOMCTBA HEMETAJIJIOB.
HeMeTaioB. O61ue ObvacHamb 3aBACUMOCTDh OKHCIIHTEIEHO-BOCCTAHOBUTEIFHBIX CBOMCTB
XUMHUUYECKHE CBOMCTBA HEMETAJLIOB: (. mpeockasviéams  CBOMCTBA) DIIEMEHTOB-HEMETAJUIOB OT HX
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE. nosioxkeHus B Ileproguueckoil cucreme XUMUUECKUX 3ieMmeHToB /1. M.
Jdemoncrpauuu. Konnexius HemetaioB. | Menjeseesa.
Mogenu KpUCTaIIMYECKUX PEMETOK Yemanasnueamp TPUYUHHO-CICICTBCHHBIC CBS3H MEXIY CTPOCHHEM
HCMCTAJIJIOB. aTOMHBIC M MOJICKYJISIDHBIC. | aromMa, XUMMYECKOM CBSI3bI0, THUIIOM KPHUCTAUIMYECKON pPEIIETKU
O30HAaTOpP ¥ MPUHIMIIEL €T0 PAOOTHL. HEMETAJJIOB U UX COCAMHCHUM, X (PHU3UUCCKUMH CBOUCTBAMHU.
['opeHre HeMETaIOB — IPOCTBIX BEIIECTB: | Joka3bl6amb OTHOCHTEIBHOCTD IIOHATHI «METAIUI» H KHEMETAII»
cepsl, hochopa, TPEeBECHOrO YIIIs.
18 OO0mas xapaKTepUCTHKA lanorensl, CTPOCHHWE UX AarOMOB U | Xapaxkmepu3oéams CTpOEHHE, (HU3MUYECKHE W XUMHUECKHE CBOICTBa,

aneMeHTOB VIIA rpymnisl 16.11 Mojiekys. Dusnueckre W XUMHYECKHE | TOJyYeHUE M NMPUMEHEHHE TaJloreHOB B IUIaHE OOIIero, 0COOEHHOro M

— TaJIoTeHOB CBOMCTBa TaJIOTEHOB. 3aKOHOMEPHOCTH | €AMHHYHOIO.
U3MEHEHHsT  CBOMCTB  TralloreHOB B | Ycmawnasnusams TPUYUHHO-CIEACTBEHHBIC CBSI3HM MEXAY CTPOECHHEM
3aBHCHMOCTH OT HMX IIOJIOXKEHHS B | aTOMa, XHWMHYECKOM CBS3blO, THUIOM KPUCTAJUIMYECKOM PEIIETKU
IMepuoanueckoit cucteme. Haxoxienue | TaJoreHOB, UX GU3MYECKUMH U XUMUYECKHMH CBOHCTBAMHU
raJJorcHoB B MPUPOAC U HX IIOJTYUCHHC.
3HaYCHNE W IPUMEHECHHE TAIOTCHOB.
Hdemoncrpamuu. OOpa3nbl TajJoreHoB —
MPOCTBIX  BEIIeCTB.  BzanmmopeiicTBue
TaJIOTEHOB C MeTajllaMHi. BEITecHeHHe
XJIopa OpOMOM HJIM HOJIa U3 PACTBOPOB UX
coJiei

19 CoeauHeHus TaJIOr€HOB 18.11 lamoreHoBOOPOABI M COOTBETCTBYIOUINE | Xapakmepuzosamb COCTaB, (U3MUECKHe M XUMHYECKHE CBOWCTBA,

70070 KHCJIIOTHI: IIJIAaBUKOBasd, COJIAHad,

OpPOMOBOIOPOTHAS, HOIOBOZOPO/IHAS.

lanorenunpl. KayecTBEeHHBIE peakiuy Ha

TaJIOr€HUJI-HOHEL. [Mpumenenne

COCITHCHUH raJIoTCHOB u 170:

OmotoruvecKkas pob.

JdemoncTpanus. Komnekuus npupoHbIX
COEJIMHEHUH XJIopa.

JlaGopaTopHble ONBITHI. 3L
Pacmo3naBanue rajgoreHna-noHOB

MOJyuYeHHe U NPUMEHEHHE COCJMHEHHH I'aJIoTeHOB C HCIOJIb30BaHUEM
PYCCKOro (POIHOT0) SI3bIKA U SI3bIKA XUMUHU.

Hasvieamv coefHEHMS TaloreHOB IO QopMyle U cocmasnims
(OpMyIIBI 110 UX HA3BAHHUIO

Yemanasnueams NPUUUHHO-CIIEICTBEHHBIE CBS3M MEXKIy XHUMHYECKOHN
CBSI3bI0, THIIOM KPHUCTAJUIMYECKOW PEIIETKN COEIMHEHHH I'aJIOreHOB, UX
(bU3MYECKUMH U XUMHUYECKHUMHU CBOMCTBAMHU.

Ilposooumy, naba0dams N ONUCHIBAMb XUMUUYECKHH SKCIEPUMEHT I10
pacIlo3HaBaHUIO TaJOTCHHWI-UOHOB C COOJIIOZEHUEM IIPaBWJI TEXHHKH
0€30I1aCHOCTH.

Beinoansams  pacuerbl 1O XMMHYECKMM (opMysiaM ¥ ypaBHEHHUSIM
peaKIuii, IPOTEKAIOIINX C YYaCTUEM COCIMHEHHNH TaJIOTEHOB
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20 IIpaktrueckas padbora Ne ComnstHas KHCJIOTa - CUIBHBIA | Ymems  oOpamarbcss ¢ 7a0OpaTOpHBIM  OOOpPYHOBaHHMEM |
2. «VI3yueHune cBOMCTB NEKTPONIUT. TUITHUHBIE PEaKLUK KUCIOT: | HarpeBaTeIbHBIMU NMPUOOPAaMH B COOTBETCTBUM C INPAaBWJIAMHU TEXHUKH
COJITHOM KUCIIOTBI» 23.11 B3aMMOJCHCTBUE c MeTajiamMu, | 0€30MacHOCTH.

OCHOBHBIMH U aM(OTEpHBIMU OKcunamH, | Habmodams CBOMCTBA DICKTPOIUTOB U MPOHUCXOMAIIAX C HUMH
OCHOBaHHSIMH " aM(OTEpPHBIMU | SIBJICHHUIA.
ruapokcuaamu, comaMu. KadectBeHHas | Habrodambs W Onuceléams PEAKIUH C yIaCTHEM JJIEKTPOJIHMTOB C
peaxIys Ha XJIOPUA-HUOH. MOMOIIIBI0  €CTECTBEHHOTO (PYCCKOTO WM POITHOTO) SI3bIKAa W S3BIKA
XUMHU.
Dopmynuposamb  BBIBOJBI o pesyabraram HPOBEJICHHOTO
SKCIIEPUMEHTA

21 OOmast xapaKTepuCTHKa OOm1ast xapaktepucTuka meMeHToB VI A — | [lagams 0OLIyI0 XapaKTepHCTHKY aTOMaM, HPOCTHIM BEIIECTBAM H
aneMeHTOB VI A - 25.11 rpymmsl. Cepa B Ipupo/ie U e€ MoMydeHne. | COSAWHCHHSAM XalbKOTCHOB B 3aBUCHMOCTH OT WX TIIOJIOKCHHS B
xajpkoreHoB. Cepa AoTponHbie MOAU(GUKALINY CEPhI U UX [Tepnoanueckoii cucteme.

CBOMCTBAa. XMMHUYECKHUE CBOICTBA CEPBI U Xapaxmepuzosams CTpOEHHE, aTIOTPOIHSL, (PU3UIECKUE U XUMUYECKUE
e€ MprMeHeHHE. CBOWCTBA, MTOTyICHHUE M IPUMEHCHHE CEPHI.
JemoncTpanun. BzaumoneiicTBue cepsl ¢ Yemanasnueames TpUYMHHO-CIIEICTBEHHBIE CBS3M MEXIY CTPOCHHUEM
MeTauiaMu. ['opeHue cepbl B KHCIOPOe aToMa, XMMHYECKO# CBS3bIO, THIIOM KPUCTAJUIMYECKOH PEHIETKH Cepbl,
e€ QU3MUYECKIMH U XUMIYECKUMU CBOMCTBAMI.
Buinonnsms pacuérel mo XuMmYecKuM (GopMynam U ypaBHEHUSM
PeaKILuii, MPOTEKAIOIINX C YYaCTHEM CEpBI.
Ilpogooumyw, nabarodame U onucvléams XAMUIECKUH IKCIIEPHMEHT I10
TOPEHHMIO CEePhI Ha BO3/IyXe U B KHCJIOPO/IE € COOIOACHHEM TIPaBUIT
TEXHUKHU 0€30MIaCHOCTH

22 CepoBojopon u 30.11 CepoBoiopo: CTpOeHUE MOJIeKYJIbL, | Xapaxmepuzoéams cocTaB, (U3NYECKHEC K XUMHUYECKHE CBOWCTBA,

CybhUIBI ¢busnyeckne U XUMHUYECKHEe, TIOJIydeHHE W | MOJIyYeHHE W MPUMEHEHHE COCJUHEHMH Cepbl B CTEHICHU OKHCICHHS —2
3HayeHne.  CepoBOZOpOAHAs ~ KHUCJIOTA. | C MCHOJIB30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
Cynbduap! n ux 3Hauenue. JlromuHodopsl. | Hazbiéams COSAMHEHUS CEPbl B CTEMIEHH OKUCIEHUsS —2 110 (hopMyiie u
JeMoHcTpanmsi. Komnnexuust cocmagnsms HOPMYIIBI 110 UX HA3BAHUIO.
cympGuaHelx  pya.  KadectBenHnas Cocmagnsimb ~ MOJNEKYJSIpHbIE W WOHHBbIE ypaBHEHHS  peakiui,

peakuus Ha cyabpua-noH

XapaKTepU3yIolIe XUMUYECKHUE CBOMCTBA COEMHEHUI CEphbl B CTENEHU
OKHCJICHUS —2.

Onucvlgams  TPOLIECCHl  OKHUCIICHHUS-BOCCTAHOBJICHUS, Onpeoeisimb
OKHCJIMTENh U BOCCTAHOBHUTEIb U COCMABAMb JJCKTPOHHBIA OanaHc B
PEaKIHUAX C YIaCTHEM CEepPhI B CTETIEHU OKUCIECHUS —2.

Yemanaenueames npUUMHHO-CIEICTBEHHBIE CBSI3U MEXIY XUMHYECKOU
CBS3bIO, THUIIOM KPHUCTAJUIMYECKON PEIMIETKH COEIMHEHUN Cephl, HUX
(U3NYECKUMHU 1 XUMUYECKAMU CBOIICTBAMU
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23 Kucnoponnsie Oxcun cepoi(IV), cepHucras Kucrnora, XapaKTEPU3YIOIIUX XUMUYECKHE CBOIICTBA CEPHOM KHUCIIOTBL

COEAMHEHUS Cephl 02.12 cynb¢urel. KauecTBeHHast peakius Ha Pacnosnasams cynbhaT-NoHBL
CYJIB(UT-UOH. Xapaxmepuzoeams CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI
Oxcup cepoi( V1), cepHast KucioTa, KaK OKHCIIUTEIS C HCTIOJIb30BAHMEM PYCCKOTO (POIHOTO) S3bIKA U S3bIKA
cynbgatsl. Kpucrannoruaparsl. XUMHH.
KauecTBeHHas peaknus Ha Cysib(haT-HOH. Cocmagnsams ypaBHEHUS] OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKINi
JemoHcTpanuu. ObecBedrBaHNEe METOJIOM 3JIEKTPOHHOTO OanaHca.
OKPAIICHHBIX TKAHEH W IIBETOB CEPHUCTBIM | Boinonnsams pacdEThl 10 XHUMHYECKAM (GopMyaaM W ypaBHEHUSAM
rasoM. Bzaumogericteue peaxIyii, MPOTEKAIOIINX C YIaCTHEM CEPHOM KHUCIIOTHI.
KOHILICHTPUPOBAHHON CEPHOMN KHCIOTHI C Habmiooamws v onucvliéams XAMUYECKUH 3KCIEPUMEHT
Menpio. OOyrmBaHNEe OPraHMYECKUX
BEILECTB KOHLICHTPUPOBAHHOU CEPHOMU
KHCJIOTOH.
JlaGopaTopHble ONBbITHI.
32. KauecTBeHHBIC pEaKIiK Ha CYJIb(aT-
HOHBI.

24 [IpakTuueckas pabota Ne CepHast KHCJIOTa — CHIBHBIA JJIEKTPONUT. | ¥YMems  oOpamarbcs ¢ J1laDOpaTOpHbIM — 00OpYyJOBaHHEM |
3. «M3yueHne cBOMCTB 07.12 CaoiicTBa pa30aBICHHONW CEPHOW KHUCJIOTHI, | HATPEBATEIbHBIMHU IPHOOPAMH B COOTBETCTBUH C IPABMJIAMH TEXHHUKH
CEpPHOI KHCIIOTBI» KaK THUIHYHON KHUCIOTHI: B3aUMO/ICHCTBHE C | O€30MaCHOCTH.

MeTallaMH, OCHOBHBIMH W amdoTepHbIMU | Habmooams CBOMCTBAa 3JIEKTPOJMTOB U INPOUCXOIANIMX C HHUMH
OKCHJaMH, OCHOBAaHMSAMU M aM(OTEPHBIMH | SABIECHHUH.
THAPOKCHAAMH, coisiMd.  KadectBeHHast | Habmiooams U onucvléamb PEAKUUU C yYaCTHEM 3JIEKTPOIUTOB C
peakuusi Ha cyb]ar-HoH. MOMOIIIBI0 €CTECTBEHHOT0 (PYCCKOTO WM POJHOTO) S3bIKa U S3BIKA
XUMHHU.
@opmynuposamb  BBIBOABI 10  pe3ylbTaTaM  IPOBEAEHHOTO
IKCIIepUMEHTA
25 O6mras XapaKTEepUCTHKA OOmast xapakTepucTHKa 3jeMeHTOB VA | Jasams 0OIIyl0 XapaKTEpHCTHKY aTOMaM, IPOCTBIM BEIIECTBaM U
XUMHUYECKHX 31eMeHTOB VA rpynmnel.  A30T, CTPOCHHME aroMa U | COCAMHEHUSM ITHUKTOT€HOB B 3aBUCHMOCTH OT HMX IIOJIOKEHUS B
rpynmnsl. A30T 09.12 Monekynsl. ®usndeckne u xumuueckue | [leproaudeckoit cucteme.

CBOIiCTBa M TNpUMEHEHHEe a3oTa. A30T B
MIPHUPOJIC U €0 OMOJIOTHYECKAsT POJIb.
Hdemounctpanus. JInarpamma«Cocran
BO3yXa».

BuneohparMeHTsI 1 craipt

«[ITrupu 6azapbn»

Xapaxmepuzogamsb CcTpoeHHE, (PHU3MUECKHE W XUMHYECKHE CBOWCTBA,
MOJIyYUeHHEe M MPUMEHEHHE a30Ta C HUCIOJb30BAaHUEM PYCCKOTO
(pomHOTO) SA3BIKA U SI3BIKA XHUMUHU.

Haszvieamwv coenunenns a3ota o GopMmyie u cocmasisims GOPMYIBI TIO
HMX Ha3BaHUIO.

Yemanaenusams TPUUWHHO-CIIEACTBEHHBIE CBSI3M MEXAY CTPOSHHEM
aToMa M MOJIEKYJbl, BHJIOM  XHUMHYECKOH  CBSI3HM,  THUIIOM
KPUCTAJUTUYECKOW PEIIETKH a30Ta U ero (GU3NICCKUMHU U XUMHUYCCKUMH
CBOICTBaMH.

Buinonnwsams pacyérel mo XuMHYeCKUM (QopMyliaM W YpaBHEHHSIM
peaknui, MPOTEKAIOIINX C YIaCTHEM a30Ta
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26 Awmmuax. Cosi aMMOHUS AMMUaK, CTpoeHue MOJIEKYJIBI u | Xapakmepuzoéams COCTaB, CTPOCHHE MOJCKYIbI, (U3UYCCKUE U
14.12 ¢usnyeckne CcBOHCTBA. AMMHa4Hasi BOJa, | XUMHYECKHE CBOICTBa, IOJNydeHHE M IPUMEHEHHE aMMHaka cC
HAIIATBIPHBIA COHMPT, THUApPAT aMMHaKa. | UCTIOIb30BAHHEM PYCCKOTO (POIHOTO) SI3BIKA M SI3bIKA XUMHUHU.
Jl0HOpHO-aKLIENTOPHBII MexaHmsM | Haszvieams comu aMMoHus 110 hopMmyliaM U cocmagisms GOpMYIbI 10
o0pa3zoBaHus KaTHOHa AMMOHHUS. | WX Ha3BaHUSM.
BoccranoBuTeNbHBIE CBOMCTBA aMMHAKA. 3anucviams ~ MONEKYJIApHBIE W WOHHBIE YPaBHCHUS  peaKLHi,
Conu aMMOHHS U UX MMPUMEHEHHE. XapaKTepU3yIoIe XUMUIECKHE CBOMCTBA aMMHaKa U COJIeil aMMOHHSI.
KauecTBeHHast peakiys Ha KaTHOH Cocmasnamy ypaBHEHUsS. OKHCIUTEIEHO-BOCCTAHOBHTEIBHBIX PEaKIUii
aAMMOHHSI. C y4acTHeM aMMHaKa ¢ IOMOIIBIO JIEKTPOHHOTO OaaHca.
Jemoncrpamun. [Tonyuenune, cobupanne u | Ycemanasnusamy TIPUYUHHO-CIEACTBEHHBIE CBA3M MEXKIY BHIaMH
pacro3HaBaHue amMmmHaka. Pasnoxenune XUMHYECKHX CBSI3€H, THIIAMHM KPUCTAIMYECKUX PElIETOK aMMHuaka H
O6uxpomMara aMMOHHSI. coJiell aMMOHHS U UX HU3UYECKUMH U XUMUYECKUMHU CBOMCTBAMHU.
JlaGopaTopHbIe ONBITHI. Ilposooums, nabnodame U onucviéams XUMHUUECKUH SKCHEPUMEHT II0
33. KauecTBeHHast peakuusi Ha KATHOH pacIO3HAaBaHUIO HOHOB AMMOHHS C COOJNIOACHHE MpPABHI TEXHUKH
aAMMOHHS 0€30IacHOCTH.
Boinoansams  pacu€rel 10 XuMHYECKMM (OpMylaM U ypaBHEHUSAM
peaKIuii, MPOTEKAOIINX C YYaCTHEM aMMHUaKa
27 IIpaktiueckas padora Ne 16.12 Ionmyuenue, cobupanue U Honyuams, cobupamv W pacnosnasams ammuak O6pawamvces ¢
4. «Ilomy4yenue aMmMuaka u pacrio3HaBaHMe amMuaka. M3yudenue abopaTopHbIM 00OPYZOBaHMEM M HarpeBaTeNbHBIMU IpPUOOpamMH B
M3yYEeHHUE €ro CBONCTBY» pacTBOPUMOCTH aMMuaka B BOAE U COOTBETCTBHH C MPAaBUIIAMH TEXHUKHU O€30I1aCHOCTH.
XapaKTEepUCTHKAa OCHOBHBIX CBOWCTB Habmiooams W onuceléams XAMHYECKHH HKCIEPUMEHT C MOMOIIBIO
rujpara aMmmuaka. KadecTBeHHas PYCCKOro (POHOr0) SI3bIKA U SI3bIKA XUMUHU.
peakiusi Ha KATHOH aMMOHUSI. @Dopmynuposams ~ BBIBOABI MO  pe3yibTataM  IPOBEACHHOIO
IKCIIEPUMEHTA.
Compyonuuams B TIpollecce y4eOHOTO B3aUMOJICHCTBUSI MpU paboTe B
rpymmnax
28 O0o001IeHne U 21.12
CHCTEeMaTH3alHs
29 KonrposnbHas pabora o 23.12
Teme « Hemerammsi»
30-31 | Kucmopozcoaepskaiine 28.12 OKcHIbI a30Ta: Xapaxkmepuzosams cocTaB, (U3UYESCKHE W XHUMHUUYECKHE CBOICTBA,
COE/IMHEHUsI a30Ta HecoJieobpasyroimue u MOJyueHHEe U MPUMEHEHHE OKCHUJIOB a30Ta C UCIOJIb30BAHHEM PYCCKOTO
10.01 KHUCIIOTHBIE. A30THCTAs (poaHOTO) SA3bIKA U SA3BIKA XUMUH.

KHCJIOTa U HUTPUTHL.

A3oTHas KuUCJoTa, eé MOJIYUCHUC U CBOMCTBA.

HuTtparts.

Jemoncrpanuu. B3aumoneiictsue
KOHLEHTPUPOBAHHOM a30THON KUCJIOTHI C
Menbto. ['opeHune u€pHoro nopoxa.
Pasnoxenue HUTpaTa Kaaus U TOpeHue
JIPEBECHOI'0 YrOJIbKa B HEM.
JlaGopaTopHble OnbITHI. 34,
XUMHUYECKUE CBOMCTBA a30THOM KUCIOTHI
KAaK 2JIEKTPOJIUTA,

Cocmaenames  MOJICKYJSIPHBIE W HMOHHBIE YpPaBHEHUsI  PEaKIIHi,
XapaKTepU3yIolIre XUMUYECKHe CBOICTBA OKCHUJIOB a30Ta.
Yemanaenueame  TPUUMHHO-CIICACTBEHHBIE CBSI3M  MEXKAY  BHJIOM
XUMUYECKON CBSI3U, TUIIOM KPUCTAINTMYECKON PEHIETKU OKCUIOB a30Ta U
uX (U3NICCKUMHU H XUMUYECKHUMHU CBOHCTBAMHU.

Xapaxmepuzoeams cocTaB, (QU3MYECKHE H XUMHYCCKUE CBOHCTBA
a30THOM KHCIIOTHI KaK 3JIEKTPOJUTA, MPUMEHEHHE C HCIOJIb30BAHUEM
pyccKoro (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
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3anucvieams  MOJEKYJApPHBIE W HWOHHBIC yPaBHCHHS PEaKIHi,
XapaKTepU3YIOIIie XHUMHYCCKHE CBOMCTBA a30THOM KHCIOTBl Kak
AIEKTPOITHTA.

IIposodums, nabrooams N onuckléans XUMHUCCKHH OSKCICPHMEHT,
XapaKTEePU3YIOIINHA CBOMCTBA a30THOW KHCIOTHI KaK JIICKTPOIHTA, C
COOJTI0ZICHHEM MPABUI TEXHUKU OE30MAaCHOCTH.

Xapaxmepuzoéams a30THYIO KUCIOTY KaK OKHCIIHTEIb.

Cocmasnamy ypaBHEHHS! OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEaKLUi,
XapaKTepU3yIOINX XHMHYCCKHE CBOMCTBAa a30THOW KHCIOTHI Kak
OKHCIIUTEIS, C TIOMOLIBIO SIEKTPOHHOTO OajaHca.

IIposodume, nabriooams N ORUCLIEAMb XUMHYECKUH IKCICPHMEHT,
XapaKTepU3yIOIINi CBOMCTBa a30THOM KHCIOTHI KaK OKHCIHTENA, C
COOJIIOICHHEM NPABUII TEXHUKU OE30IIACHOCTH

32 docdop u ero ®ochop, cTpoeHHe aroMa W ALIOTPONUS. | Xapakmepu306ams CTPOCHUE, AIUIOTPONHUIO, GH3UICCKHE H XUMHICCKHE
COCIMHCHUS 15.01 ®ocouner. Docoun. Oxeun pocdopa(V) u | cBoiicTBa, MOMydeHWE W TNPUMEHEHHE Qochopa ¢ HCHOIH30BAHUEM

opropochopHas  kucnora.  DocdaTbl. | pycckoro (POAHOTO) S3bIKA U SI3bIKA XUMHH.
dochopubie ynodpenus. IHCEKTHIIHIBI. CaMOCTOSITeTBHO onucwblgams CBOWCTBa okcua Qocdopa(V) kak
Jdemoncrpauuu. O6pasiisl IPUPOTHBIX KHCJIOTHOTO OKCHJIa M CBO#CcTBa OPTO(HOCHOPHOM KUCITOTHI.
coeaunenuit pochopa. openue pocdopa HUnnrocmpuposams 3TH CBOWCTBA YPABHEHUSIMHA COOTBETCTBYIOIIMX
Ha BO3/1yXe U B kuciopoze. [Torydenue peakimii.
6enoro docdopa u UCTIBITAHKUE EFO CBOUCTB | [Ipoodumb, Hab0Oams N ONUCHLIBAMb XUMHYECKUH IKCIEPHMEHT C
JlaGopaTopHbIe ONBITHI. COOJIIO/IEHUEM TTPAaBUII TEXHUKHU O€30I1aCHOCTH.
35.KauecTBeHHBIE peaknuu Ha pocart- Pacnosnasams dpochaT-noHs!
HOH.

33 OO6mmas xapakTepucTHKa 17.01 OOm1ast xapakTepucTHKa 1eMeHTOoB |V A- Jlasamv OOIIYIO XapakTEpPUCTUKY aToMaM, MPOCTHIM BEIIECTBAM U

anemeHTOB |V A- rpymiesr.

Yrnepon

TPYIIITEL: 0COOEHHOCTH CTPOCHHUS aTOMOB,
MIPOCTHIX BEIIECTB U COCAMHEHUH B
3aBUCUMOCTH OT HOJIOKEHUS DJIEMEHTOB B
Ilepuoauueckoii cucteme. YTiepo/.
AmnoTpornHble MOIU(MUKAIINH: alMa3,
rpa¢ut. AMOp(hHBIN YTIEPO 1 €ro copTa:
caka, aKTUBUPOBAHHBIN YTOJIb.
AncopOrust. XuMHYECKHE CBOHCTBA
yraepoaa. Kokcoxumuueckoe
TIPOU3BOJICTBO H €r0 MPOAYKIIHS.

KapOunsr.
Hdemoncrpanuu. Komrekims — «OO0pa3is
NPUPOAHBIX ~ COCAMHEHHWH  yrieponay.

Ioptper H. . 3enunckoro. Ilornomenue

COCMHEHUSIM 3JieMeHTOB IV A- rpynmel B 3aBUCHMOCTH OT HX
noJio>keHus B Ilepuoanueckoii cucreme.

Xapaxmepusosams CTpPOSHUE, AUIOTPOIIHIO, (PU3MUECKHE U XUMHUIECKHE
CBOIfcTBa, MOJy4YeHHE M NPUMEHEHHe aMOp(HOTo yriepoiga U €ro
COPTOB C MCIOJB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA XUMUH.
Cpasnueams CTpOCHUE U CBOWCTBA aliMasa U rpadura.

Onucviéams OKACIUTENBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA yIiepoa.
IIposodumy, HabaoOame M ONUCLIGAMb XUMHUYECKUH SKCIEPUMEHT C
cO0JII0/IEHUEM TTPAaBWII TEXHUKH 0€3011aCHOCTH
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AKTUBUPOBAHHBIM  YIVIEM  PacTBOPEHHBIX
BEIIECTB WU ra3oB.
YeTpoiCcTBO NPOTUBOrasa

34 Kucnopoaconepxarue Oxcun yraepona(ll): ctpoenue monekynsl, | Xapaxmepuszogams coCTaB, (QHU3MYECKHE W XUMHUYECKHE CBOICTBa,
COENIMHEHNS YIIIEpOaa 22.01 noigydyeHHMe M ero cpoiictBa. OKcup | mojgydyeHHe W TNPUMEHEHHE OKCHIOB YIiiepoja C HCIIOJIb30BaHHEM
yraepopa(IV) ) cTIpoeHHE MOIEKYIbl, | PycCKOro (POAHOIO) sI3bIKA U SI3bIKA XUMHH.
HONyYCHUE M €ro CBOWCTBA. YrojbHas | Yemanasnusamb TPUYMHHO-CICACTBEHHBIC CBSI3M MEXAY BHIAMH
kucnora. ComM  yrojdpbHOM — KHCIOTBI: | XUMHYECKHX CBS3€H, THIIAMH KPUCTAINIMYECKUX PEIIETOK OKCUAOB
KapOOHATHI u THIPOKapOOHATEL.
TexHudeckas 1 nuIeBas coja.
JlabopaTopHblie ONBITHI.
36. IlosryueHue u cBoiicTBa yrojabHOM yriepona, ux GU3M4ecKuMH U XMMHUYECKHMHU CBOMCTBAMH, a TAaKKe
kucnotsl. 37. KauecTBeHHast peakuus Ha [IPUMEHECHHUEM.
KapOOHAT-MOH Cobnro0ams TpaBUiIa TEXHUKH OE30IACHOCTH TPH HCIOIb30BAaHUU
IICYHOTI'O OTOILICHUA.
Oxa3zvieams NEPBYIO IOMOIIIb TIPH OTPABJICHUH YTapHBIM T'a30M.
Xapaxmepusosams cocta, HU3MIECKUE U XUMHUYECKHE CBOMCTBA,
NOJyYeHHE U IPUMEHEHUE yroJbHON KHCIIOTHI U € coleil (kapOoHaTOB
U TUAPOKAPOOHATOB) C UCIOJIE30BAHHEM PYCCKOTO (POIHOTO) sA3bIKa H
sA3bIKa XUMHH.
Hnmocmpuposams 3aBUCUMOCTD CBOICTB COJIEH yroJbHON KHCIOTHI OT
MX COCTaBa.
IIposooumy, nabawdams U ONUCHI6AMb XUMUYECKUH IKCIIEPUMEHT C
co0I0IeHNEeM MTPaBUJI TEXHUKH 0€30TaCHOCTH.
Pacnosnasamp kapOOHAT-HOH.
Beinoansame pacaérsl Mo XUMUYIECKUM (HOpMyIIam
W yPaBHEHMSM PEAKIMH, MPOTEKAIOLINX C yIaCTHEM
COEJIMHEHUH yriaepojia
35 [Ipaktrueckas padbora Ne 24.01 [Nonyuenne, cobupaHue u pacrio3HaBaHUE Ionyuams, cobupams W pacnoznasams yrIEKUCIbIN ra3 Obpawambscs ¢
5. «[Tomy4yenue yTJIeKUCIIoro ra3a. Msydenue nabopaTopHEIM 00OpYZOBaHMEM M HarpeBaTelbHBIMH HpudopamMu B
YIJIEKUCIIOTO ra3a u PacTBOPUMOCTH YTJIEKHUCIIOTO ra3a B BOJE M | COOTBETCTBUH C NPAaBUIAMH TEXHUKH O€3011aCHOCTH.
M3y4YEeHHUE €ro CBOHCTBY XapaKTEepUCTHKA KHCIOTHBIX CBOHCTB Habniooams M onucbieams XUMHUYECKHUH DKCIIEPUMEHT C MOMOIIBIO
YTOJIbHON KUCIIOTBI. pycckoro (poaHOTO) SI3bIKA U SI3BIKA XUMUH.
KauecTBeHHas peakiusi Ha KapOOHAT- U Dopmynuposams ~ BBIBOJIBI 10  pe3yJabTaTaM  IIPOBEAECHHOTO
THAPOKapOOHAT-HOHBI 9KCIIEPUMEHTA.
Compyonuuams B TIpollecCe y4eOHOTO B3aMMOJICHCTBUS MpU paboTe B
rpynmnax
36 YTneBomopoasL. 29.01 Heoprannueckne W opraHu4eckue Xapaxmepuzosams 0COOEHHOCTH COCTaBa M CBOHCTB OPraHUYECKUX

BEILECTBA. YrneBogopoibl.

COCTMHCHHIA.
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XUMHYECKOE CTPOCHUE OPTaHUIECKUX
BEIIECTB, KaK MOPSIOK COCAUHEHUS
aTOMOB B MOJIEKYJI€ [0 BaJIEHTHOCTH.
MeraH, 3TaH, KaK MnpejeibHbIe
YIJI€BOAOPOABL. DTUIICH U alleTUIIEH, KaK
HeTpeenbHbIC (HCHACHIIIICHHBIC)
yrieBonoposl. 'openne
yrieBonoponos. KauecTBeHHBIE
pEaKIuK Ha HETIPEEIbHBIC COCANHEHNUS.
Jdemoncrpauuu. Moaenu MoJieKy
METaHa, 3TaHa, THICHA U alleTHICHA.

BsanmMopeticTBre STHIICH ¢ OpOMHOM BOHOI

1 paCcTBOPOM IICPMAHIraHaTa KaJus.

Paznuuams npenensHbIe M HETIPEACTIBHBIE YTIEBOIOPOIBL.

Hasvisamov n 3anucvisams GopMynsl (MONEKYISIPHBIE U CTPYKTYPHBIE)
BAKHEHMIINX NPEACTaBUTENEN YIIIEBOAOPOIOB.

Ilpeonacames ~ SKCIEPUMEHT IO  PACIO3HABAHHIO  COCAMHCHHH
HENpeAeIbHOTO CTPOCHHUS.

Habniooams 3a X0moM XUMHYIECKOTO JKCIIEPUMEHTA, ONHUCHIBATH €0 H
JIeTIaTh BHIBOZBI HA OCHOBE HAOIIIOACHHH.

Quxcuposamsb Pe3yNbTaThl SKCIEPUMEHTAa C IOMOIIBIO PYCCKOTO
(pomHOTO) s3BIKA, a TaKKe C IOMOINBI0 XUMHUYECKUX (OpPMYyT |
YpaBHEHHIA.

37 Kucnopozaconepxa- OTHUIIOBBIH CIIUPT, €T0 NONTyUYECHHUE, Xapaxmepuzosamb CIUPTHL, KaK KUCIOPOACOJEPKAIINE OPraHHYECKHE
e OpraHUYECKHE 31.01 MPUMEHECHNE U PU3HOIOTHIECKOE COCIMHEHUS.
COETMHEHUS JeiictBue. TpexaTOMHBIH CIMPT Knaccuguyuposams ciipTbl IO aTOMHOCTH.

TIIMIEPUH.

KauecTBeHHas peakmus Ha
MHOTOATOMHBIC CITUPTHI. chyCHaH —
MpeCTaBUTENh Kilacca KapOOHOBBIX
KHCJIOT.

Hdemoncrpamuu. OO0riue
XUMHUYECKHE CBOMCTBA KUCIIOT Ha
TpHMeEpE YKCYCHOM KHCITOTHI.
KauecTBeHHas peakius Ha
MHOTOATOMHBIE CITHPTHI.

Ha3zvieamy npencraBuTeNied OHO- U TPEXATOMHBIX CIIUPTOB U
3aIKCBHIBATh U3 (POPMYIIBL.

Xapaxmepusosams KACIOTBI, KaK KHCIIOPOACOIEPIKAIINE OPTaHUIECKUE
COEIMHEHUSL.

Has3zvieamw nipeicTaBUTENICH IPEACTBHBIX U HEMPEAETbHBIX KAPOOHOBBIX
KHCJIOT Y 3aIIMCBHIBATh U3 (POpMYIIBL.




58

38 Kpemnunit u ero 05.02 KpemHuii, ctpoeHue ero atoma u Xapaxmepuzoeéams CTPOCHWE aTOMOB W KpPHUCTAJUIOB, (pr3myeckue M
COCIMHEHUS cBoiicTBa. Kpemuuii B nmpupose. XUMUYECKHE CBOMCTBA, TMOJY4EHHE M NPUMEHEHHE KPEMHHS C
Cunumuap! v cuinal. OKCun UCIIOJIb30BAaHUEM PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMHUHU.
kpemHIA(IV). Kpemuueas kucnora u eé Ycemanasnueames TPUYMHHO-CIIECTBEHHBIE CBSI3M MEXAY CTPOCHHEM
conu. aToMa, BUJOM XUMHYECKOW CBSI3HM, THIIOM KPUCTAIIIMYECKOH PEHIETKH
Jemoncrpanun. Komiekuust «O0pa3upl | KpeMHUS, €r0 QU3MIECKUMH U XUMUIECKHMH CBOMCTBAMH.
OPUPOIHEIX  COCAMHEHUH KPEMHHA». | Boinoamsms pacdéTbl MO0 XUMUYIECKUM (HOpMyIam
Konneknus crekna, KepaMMKH, HEMEHTA | M ypaBHEHHAM PEaKIUi, IPOTEKAIOMINX C YIaCTHEM
W M3JeTINH 13 HUX. KPEMHHS ¥ €r0 COCANHEHUH.
JlaGopaTopHble OMNBITHI. 38. Xapaxmepusosams cocTaB, (U3NUECKHME M XUMHYECKHE CBOMCTBA,
[Iporryckanue  yIIEKHCIOTO — rasa MOJyYeHHE W NPUMEHEHHE COSIUHEHHH KPEeMHHUSI C HCIIOJIb30BaHHEM
Yyepe3 pacTBOP CHIIMKATa HATPHS PYCCKOTo (POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
Cpasnueams TUOKCUIBI YTIEPOAA U KPEMHUSL.
Onucvisams Ba)KHEHIINE THUIBI TPUPOAHBIX COCITUHEHHH KPEMHHUS Kak
OCHOBHOT'O 3JIEMEHTA JIUTOC(HEPHI.
Pacnosnasame cunikaTt-noH
39 CunukatHas 07.02 [Tpou3BOCTBO CTEKIIA U LIEMEHTA. Xapaxmepuzoeamsb CUINKATHYIO POMBIIINIEHHOCTD U €€ OCHOBHYIO
MIPOMBIIIUICHHOCTh [MpomyKkuust CUITMKaTHON MPOAYKIIUIO.
MPOMBIIUICHHOCTH: ONTHYECKOE Yemanasnueams ananorun MexXay pa3IHIHBIME OTPACIIIMU
BOJIOKHO, KepaMmuka, apgop, CHJIMKaTHON NMPOMBIIUIEHHOCTH
(astaC. ONTHYECKOE BOJIOKHO.
Jdemoncrpauun. Komnexuus
MPOYKIUH CHIIMKATHOMN
MPOMBIIIEHHOCTH. BuneopparmMeHTs
n cnaiiael «[Ipon3BoACTBO cTEKNa U
LEMEHTa».
40 [MomyueHne HeMETAIIOB 12.02 Hewmerannel B mpupoze. Onucbieams HAXOXKJIEHUE HEMETAJJIOB B TIPUPO/IE.

OpakiMoOHHAsT ~ [EPEroHKa  KHIKOTO
BO3AyXa, KaKk  CIHOCO0  TOJydYeHHS
KUCIIOpOAa, a30Ta, aproHa. I[lonyuenue
docdopa, KpeMmHHUs, XJIopa, HOJA.
DNEKTPOIU3 PacTBOPOB. [leMOHCTpAIINH.
Komnekmus  «I[IpupomsHpie  coequHEHUs
HEMETAJIOBY. Buneodparmenter m
cmaiigpl  «®DpakiuoHHas ~— TEeperoHKa
JKUJIKOTO BO3AyXa». BumeodparmeHTsl n
(1 7:17014 31

«[Tony4eHue BoIOposa, KUCIopoaa

1 TAJIOTE€HOB JJICKTPOTUTHYECCKUM
CTII0COO0M»

Xapaxmepuzosams QPaKIIHOHHYIO IEPETOHKY XKHUJIKOTO BO3/1yXa, KaK
COBOKYITHOCTh (DM3UYECKHX MPOIECCOB.

Apeymenmupoeams OTHECEHUE aKTUBHBIX HEMETAJUIOB K OKHCIIHTEIBHO-
BOCCTaHOBHTEJBHBIM MPOIeccam
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41 [ony4deHne BayKHEHIITUX 14.02 [MonyueHne CepHOM KHUCIOTHL: CBIPBE, | Xapakmepu3zo6ams XUMU3M, CHIPBE, alIapaTypy, HAyYHbIC IPHHIHIIBI 1

XUMHYCCKUX COCIMHCHUIA XMMU3M, TEXHOJIOTHUECKAsT CXEMa, METOJ] | MPOIYKIIMIO MPOU3BOJICTBA CEPHOM KUCIIOTHI.
KUTISIIETO CIIos1, npuHIMns! | Cpasnugams POU3BOJCTBO CEPHOM KUCIOTHI C IPOU3BOICTBOM
TeriooOMeHa, MPOTHBOTOKA U | aMMHaKa
mupkynauuu. Oneym.
[Tpon3BonCTBO aMMHUaKa: CHIPBE, XUMH3M,
TEXHOJIOTHYCCKAs CXeMa.
JdemMoHcTpanum.
Mojienu anmapartoB s IPOU3BOJICTBA
CEpHOM KUCIOTHL. MOJenb KUIISIILETO
ciosi. Moiens KOJIOHHBI CHHTE3a
aMMHaKa.
BuneodparmeHTs 1 caliapt
«[Ipon3BOACTBO CEPHOI KUCIOTEI.
BuneodparMeHTs 1 crai bl
«[Ipon3BOACTBO aMMHUaKay.
Komnexius «CoIpb€ 15t TOTyUCHHS
CEPHOM KUCIIOTEI.

Metayuibl M HX coequneHust (16 )
42 [Tonoxxenne MeTAJIIOB B 19.02 IMonoxenne metauioB B Ilepuoauyeckoii | O0wsacHAMb, 9TO TAKOE METAILTHI.

[Meproanueckoi cucteme, cucreMe xumudeckux snementoB J{. W. | Paziuuams HOpMBI CyIIeCTBOBAHUS METAJUIOB: 3JIEMEHTHI M MPOCTHIC

CTPOCHHE aTOMOB 1 MeHnneneeBa, CTpOCHHE HX aTOMOB H | BEIECTBa.

KPHCTAJUIOB KpUcTaiioB. Mertammudeckass CBsi3b U | Xapakmepu3oeams XAMHYECKHE JIEMEHTHI-METAILIBI 110 X ITOJIOKCHHIO
MeTaTnyecKas kpucrajuimueckas | B Ilepuoguueckoii cucreme 1. M. Menneneesa.
peméTka. Odumsnueckue cBoiicTBa | [Ipocnosuposams CBONCTBa HE3HAKOMBIX METAJUIOB IO MOJOXKCHUIO B
METaJUIOB: 3JIEKTPO- u | Ilepuonuueckoii cucteme xumuueckux snementos /1. Y. Menzeneesa.
TETUIONPOBOIHOCTB, oTpaxarouas | Yemanasnueams NPUUMHHO-CIIEICTBEHHBIE CBSI3H MEXKAY CTPOCHHEM
CHoCOOHOCTh, MIACTUYHOCTH. CIUIaBBI | aTOMa, BHIOM XHMHYECKON CBSA3M, THUIIOM KPHUCTAUTHYECKOM periéTKu
4EpHBIC U [[BETHBIC METaJUIOB — MPOCTHIX BEIIECTB U UX COCAMHCHHIMA

43 OO01ue XuMHYeCKue 21.02 Mertanbt Kak BOCCTaHOBUTENH. | OObACHAMb, UTO TAKOE PSAJ aKTHBHOCTH METAJIJIOB.

CBOICTBAa METAJUIOB DNEeKTPOXUMUUECKUA PNl HampsDKeHUH. | [Ipumensams €ro I XapaKTEPUCTUKU XMUMHUYECKHUX CBOMCTB IPOCTBIX

BsaumopeiicTBre METaJIIOB C | BellecTB-METaJUIOB.

HEMETaJlJIaMH, OKCHJIaMH, KHCIOTaMH,
COJIIMU. AJIFOMUHOTEPMHSL.

JdemMoHcTpauum. BzaumogpeiictBue
HaTpus, JUTUS M KaJlblUusi C BOJOH.
l'openue HaTpus, MarHus W >keje3a B
KHuciopone. Benpilika TepMUTHOM cMmecH.
BzaumoneiicTBue cMecHu MOPOIIKOB CEPbI

Obobwams ~ cUCTEMy  XMUMHUYECKHX  CBOWCTB  METAUIOB  Kak
«BOCCTAHOBHTEIIbHBIC CBOMCTBAY.

Cocmagnsams MONCKYJSIPHBIE YPAaBHCHUS PEAKIHN, XapaKTEPH3YOIIHX
XMMUAYECKHE CBOWCTBA METAJUIOB B CBETE YUYCHHsS 00 OKHCIHTEIBHO-
BOCCTAHOBHTEIIFHBIX MPOIECCaX, a PEaKIUH C YIaCTUEM IJICKTPOIHUTOB,
MPECTABIATh TAKXKE U B AIOHHOM BHJIC.

Habmiooams v onucvliéams peakuuy MEXIy BEIIECTBAMU C IIOMOLIBIO
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n Keesa, IIMHKa u CEPEBI.
B3aHMO}IeI7[CTBPIC AJIFOMHUHUA C
KHCJIOTaMU, meJ1o49yaMu u BOJIOM.

B3anmopeiictBue kenesa W MeAM C
xJIopoM. BsaumopneicrBue Meau  C
KOHLEHTPUPOBAHHON CEPHON KHCIIOTOH U
A30THOM KHUCIOTOH (pa30aBIeHHOW U
KOHLICHTPUPOBAHHON).

JlaGopaTopHble ONBITHI.
39.B3anmopeiicTBue keae3a ¢ pacTBOPOM
cynpdara memu(Il)

pycckoro (pOAHOTO) S3bIKA U SI3BIKA XUMHH.
CaMOCTOSITENIEHO 1pOo60OUmsb OIBITHI, MOATBEPKAAIOIINE XUMUUECKHE
CBOI{CTBa METAIIJIOB ¢ COOJIOICHUEM IIPaBHI TEXHUKH O€30I1aCHOCTH

44-45 OO0r111ast XapaKTEepUCTHKA CrpoeHre aTOMOB M MPOCTHIX BEUICCTB. | OObsACHAMb ITUMOJIOTHIO HA3BaHUS TPYIIIbI «IIEIOYHBIC METAJIIBI.
IIETIOYHBIX METAJJIOB 26.02- 3aBUCHMOCTD (PU3UUCCKUX U XUMUYECKHUX | /lagamb OOIIyI0 XapaKTEepUCTUKY IIEIOYHBIM MeTalylaM MO HMX
28.02 CBOMCTB IIEJIOYHBIX METAJUIOB OT 3aps/0B | MoioxeHuto B [leproguueckoii cucreme Xxumudeckux snemeHTos . U.
saep ux atoMoB. OKCUABI M TUAPOKCHIH! | MeHeseesa.
IIENOYHBIX METaUIOB, HX TMOIyYeHHe, | Xapakmepuzoéams CTpoeHUE, GPU3MIECKUE U XUMUYECKUE CBOWCTBA
CBOMCTBA, IIpMMEHEHHE. BakHeWIIMe | IIENOYHBIX METAUIOB B CBETE O0IIEro, 0COOEHHOTO U €ANHIUYHOTO.
COJIM LIEJIOYHBIX METAJJIOB, MX 3HaueHME | [Ipedckasvieams (pu3nUecKre W XUMUYECKHUE CBOWCTBA OKCHIOB U
B J)KUBOM M HEXKMBOM NPUPOJE U B KHU3HU | TUAPOKCHIOB IIEIOYHBIX METAJUIOB HA OCHOBE X COCTaBa U CTPOCHHUS U
YeJoBeKa. MOJITBEPIKIIATh IPOTHO3BI YPABHEHUSIMHU COOTBETCTBYIOIIUX PEAKIINH.
Jemoncrpanmun. Oxpacka IIaMeHH IIposooums pacy€Tl M0 XUMHIECCKUM (HOPMYITaM U ypaBHEHUSM
COCIMHEHUSMH MIETIOYHBIX METAJIIOB peaKIuii, IPOTEKAIONINX C YYaCTHEM MICTOYHBIX METAaJUIOB M HX
COEMHEHUH.
46-47 | OO1ias xapaKTepUCTHKA 04.03- CrpoeHre aTOMOB H TPOCTHIX BemecTB. | OOvsAcHAmb® 3TUMOJOTHIO Ha3BaHUS TPYMIBl «IIEITOYHO-3eMEIbHEIC
[IEJTOYHO3EMEIILHBIX 06.03 3aBUCUMOCTh QUBUYECKUX U XUMHUUECKHUX | METAJUIbI».
MEeTaJlIoB CBOMCTB MIEIOYHO3EMEbHBIX METAUIOB | /lagamsb 0O0uIyI0 XapakTepucTuky Metamaam IIA rpymmsr (mgnovno-

OT 3apsAnoB siep ux atoMoB. OKCUABI U
THIPOKCHUJIBI MIETI0YHO3EMENTBHBIX
METaJUIOB, WX IIOJyYEHHUE, CBOICTBA W
[IPUMEHEHHUE. Baxueiimue COJIU
ENOYHO3EMENbHBIX METAaJIIOB, nX
3HaYEHUE B MPUPOJE U )KU3HU YEJIOBEKa.
KapOoHaTs! 1 ruipoKapOOHATHI KaJIbIIHS.
Jemoncrpanuu. Oxpacka IIaMeHu
COETMHEHUSMU IIETOYHO3EMETBHBIX
MeTaJlIoB. I"aneHne u3BeCTH BOJOM.
JlaGopaTopHbIe ONBITHI.

40.ITony4eHue u3BECTKOBOM BOJIbI U
OTIBITHI C HEHl.

3eMeNBHBIM METalUIaM) TI0 WX IOJIOKeHHUIo B [lepnomudeckoil cucteme
xuMudeckux 3emMeHToB J[. . Menneneera.

Xapaxmepuzoeamv CTpOcHHE, (QHU3MUYCCKHUE H XHMHUYECKHE CBOWCTBA
MEIOYHO-3eMEJIbHBIX METAJJIOB B CBETE€ OOIIEro, OCOOCHHOrO |
€IUHUYHOTO.

IIpeockasvisams (QU3MUECKUE W XHMHUYECKHE CBOMCTBA OKCHIOB H
THIPOKCUIOB MeTaiu1oB [IA rpynmbl Ha OCHOBE MX COCTaBa U CTPOCHHUS
U noomeepocoams TPOTHO3Bl  YPABHEHUSMH  COOTBETCTBYHOIIUX
peakuuit.

Ilposooumsv pacy€Thl MO XHMUYECKAM (opMylaM H YpaBHECHUSIM
peaKuHﬁ, OPOTEKAOMIUX C YYaCTHEM IICIOYHBIX MCTAJIOB U HX
COETMHEHUN
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48 O06001mmenue mo Teme 11.03 Ypok-yrpa)kHeHHE C UCTIOTE30BaHHE IIpo6ooums OLCHKY COOCTBEHHBIX JOCTHKECHUH B YCBOCHUHU TEMBI.
«Hemeramisl n ux CaMOCTOSATENBHOM PabOThI MO Koppexmuposamb cBOM 3HaHHS B COOTBETCTBHUHU C IUIAHUPYEMBIM
COCJIMHEHUS» BBITIOJTHEHHIO IPOBEPOYHBIX TECTOB, pe3yabTaToM

3a7aHul M yIIpaKHEHHUH. THonyyame XuMITYECKyr0 HHPOPMAIUN U3 Pa3THIHBIX HCTOYHHKOB.
IIpeocmasnsims uHPOpManmio 1o TeMe «Hemeranis» B Bue Tabnui,
CXeM, OITIOPHOT'O KOHCIIEKTa, B TOM YHCIIE C IPUMEHEHUEM CPEJICTB
UKT.

49 Konrponbnas pabor Ne3mo  (13.03
TeMe «HeMeTaintel u ux
COCTMHEHUSD

50 XKé€crrocTh BOIIBI U JKéctkocth  Bombl:  BpeMmeHHas U | OOwACHAMb, YTO TAKOE GKECTKOCTH BOJBD».
croco0BI €€ ycTpaHeHHS 18.03 mocrosiHHas.  CrmocoObl  ycTpaHeHus | Pasauuams BpEMEHHYIO U TOCTOSIHHYIO KECTKOCTh BOJIBL.

BpPEMEHHOM HKECTKOCTH. Crioco0sl | [Ipednazame criocoObl yCTpaHEHUS KECTKOCTH BOJBI
YCTpaHEHHSI  MOCTOSHHOM  XKECTKOCTH. | [Iposodums, nabaodams N OnNUCbIEamb XAMUYECKUH SKCIIEPUMEHT, C
WoHuThL. cOOJFO/ICHIEM TPABIII TEXHUKHU 0€30TIaCHOCTH.
Jdemoncrpanuu. Ilonydenue xEcTkOM

BOJBI B3aWMOJICHICTBHEM YTJIEKHCIOTO C

H3BECTKOBOU BOJIOM. Ycerpanenue

BPEMEHHOU JKECTKOCTH KHUIISTYCHHEM U

100aBKOM COJIBL. YerpaneHue

MTOCTOSTHHOW KECTKOCTH T0OABKOM COMIBI.

HoHnThl W TpWHOUO UX

neiicTBus (BUIeodparMeHr).

51 [MpakTuueckas pabota Ne 20.03 [Tonydenue xE€CTKON BOIBI Tonyuams, cobupams M pacho3nasams YrIeKUCHbii ra3 Obpawamscsi ¢
6. «[TonydeHue xecTKOH B3aMMOJICHICTBHEM YTTIEKHUCIIOTO C nmabopaTOpHEIM O00OPYIOBaHHEM U HArpeBaTEIbHBIMH MPUOOpPaMHU B
BOJIBI U CTIOCOOBI €€ W3BECTKOBOH BOJOH. Y cTpaHeHHE COOTBETCTBHUH C IIPABIIIAMHU TEXHUKH O€30MaCHOCTH.

YCTpaHCHUS BPEMEHHOM KECTKOCTH KUILTICHAEM U Habnwooams 1 onucbiéams XUMUYECKUH 3KCTIEPUMEHT C TIOMOIIBIO
JI00aBKOM COIBI. Y CTpaHCHHE pycckoro (poJHOTO) S3bIKA U SI3BIKA XUMUH.
MOCTOSTHHOM Dopmynuposams BBIBOJBI 110  pe3yJbTaram TIPOBE/ICHHOTO
KECTKOCTH T0OABKOM COJIBI. 3KCIIEPUMEHTA.
HcnbiTanue xxEcTKOM BOABI PACTBOPOM Compyonuyams B TIporiecce y4eO0HOTO B3aNMOICHCTBHS IpH paboTe B
MBDIA. rpymmax

52 AJOMUHUY 1 €70 CoenauHeHHs aIIIOMHHUS B TIpupoae. | Xapakmepuzosamsb ATIOMUHHKA MO €ro TMoJjiokeHuto B [lepuognueckoit
COEIMHEHUS 01.04 XuMHUYecKkue ~ CBOMcTBa  aIIOMMHHSL. | CHCTEME XMMHU4YecKux asemenTtoB [l. . Menneneesa.

OcobOeHHOoCcTH OKcuzpa W ruapokcuna | Onucvisamb  CTpoeHHE, (U3MUECKHME M XUMHYECKHE CBOWMCTBA
ATIOMUHUS KaK aM(OTepHBIX | ATIOMUHHUS, TIOATBEPXKJas MX COOTBETCTBYIOIIMMH YpPaBHEHHSIMH
COCIUHCHUM. Baxkneiimme COJIM | peaKuuii.

ITIOMHHUSA (XJIOpUJ, CyIbdar). Ob6vscHambs NBOWCTBEHHBIH XapaKTep XMMHUYECKUX CBOWMCTB OKCHAA U
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JdemoncTpanuu. Kosexuus npupoaHbIX
COEIMHEHUU aTFOMUHUS.
Buneodparmentsr u cnaiasr «Oxcun
ATFOMUHUS U €T0 MOAU(DUKAITII.
[Monmy4yenne ampoTepHOTO THAPOKCHIA
aJTIOMHHHS 1 HCCIIETOBAHHE €TI0 CBOMCTB

THIPOKCHA ATFOMUHHS.
Konkpemusuposams ~ 31EKTPONUTHYECKOE
OTIMCAaHUEM NPOU3BOICTBA ATIOMUHHS.
Ycemanasnusame 3aBuCHMOCTB 007aCTEl IPUMEHEHHS ATIOMHHUS U €TO
CILUIaBOB OT CBOWCTB.

Ilposooums pacd€Tpl 1O XUMUYECKHUM (DOpMyJIaM H ypaBHEHHAM
peakuui, NPOTEKAIIINX C Y4aCTHEM AIIOMHUHMSI U €r0 COETUHEHUI

NOJIy4YCHHUC METaJlJlIOB

53-54 | XKeneso u ero 03.04- Oco0eHHOCTH CTPOCHUS aTOMa JKene3a. Xapaxmepusoeams TONOXKEHHE Xenme3a B Ilepmommdaeckoil cucreme
COCIMHCHNS 08.04 XKeneso B npupose. BaxxHeiimue pyasl XxuMuueckux snemeHToB J[. M. MeHneneeBa, 0COOEHHOCTH CTPOCHUS
xkene3a. OKCUABI U THAPOKCUIBI aToMa.
xkene3a(Il) u (IID). Comn xene3a(ll) u Onucvigamsy ~ puU3MYECKHE W XUMHYCCKHE  CBOWCTBA  JKeie3a,
(IIT). ObHapyxeHHEe HOHOB KAaTHOHOB MOATBEPXK/Iast X COOTBETCTBYIOIIMMH YPABHEHUSIMH PEaKIHH.
JKeJle3a B pacTBOpeE. 3Ha4eHUE COCMHEHNH | OObsicHAmb HalW4ue JIByX TeHETHYECKUX DSIOB COCTUHEHHH jKene3a
xesesa. Fe?" u Fe** .
JlaGopaTopHble ONBITHI. Yemanasnuseams 3aBucuMocTh 001aCTEl MPUMEHEHHS JKEJIe3a U €T0
41. Tlonyuenue ruapokcuaos xemneza(ll) CILJIABOB OT CBOMCTB.
u (III). 42 . KauecTBeHHBIE peaKLUU Ha IIposooump pacué€Thl 0 XUMHYECKUM (popMyiaM H ypaBHEHHSIM
KaTHOHBI XKeJie3a peaKLuii, MPOTEKAIOIINX C YYaCTHEM JKeJle3a U €r0 COeTMHEHHH.
Habmiooamv u onucviéams peakuuy MEXKIY BELIECTBAMU C IIOMOIIBIO
pYCcKoro (POJIHOTO) SI3BIKA M SI3bIKA XUMHHU
55 [pakTryeckas pabora Ne 7 10.04 Pemenne skcriepuMeHTANBHBIX 3a7ad Ha | ODKCIIEPUMEHTAbHO  ucciedo6ams — CBOMCTBA ~ METANIOB W HX
«Pemenue pacro3HaBaHUE U MOJIyYEHUE METAIIOB COCMHEHUH,  pelarh  OKCIepUMEHTallbHblE  3aJa4d 10  TeMe
IKCIIEPUMEHTAIBbHBIX U UX COEIMHEHUI «MeTamsn.
3ajJa4 1o TeMe Pabomams ¢ nmabopaTopHbIM 000pYyIOBaHWEM W HArpeBaTEIbHBIMU
«Merab» mpudopaMu B COOTBETCTBUH C NMPABMIIAMH TEXHUKH 0€301IaCHOCTH.
Habniooams cBOWCTBA METAIIJIOB U UX COCAMHCHUMN U SIBJICHUH,
MPOUCXOJISIIUX C HUMH.
Onucvléams ~ XAMAYECKHH  OKCHEPUMEHT C IIOMOLIBI0  PYCCKOTO
(pozHOTO) sI3bIKA U SI3bIKA XUMHH.
Dopmynuposamo BBIBOJBI 10  pe3yJbTaram HPOBEJICHHOTO
IKCIIEPUMEHTA
Onpedensasmvb  (Ucxonsgs W3 y4eOHOH  3amgadM)  HEOOXOJIUMOCTh
WCTIONIb30BAHMS HAOIIOAEHHSI WITH SKCIIEPUMEHTa
56 Koppo3sust meTayuios u 15.04 Koppo3susa xumudeckas u ObvacHamb, 9TO TaKOE KOPPO3HSL.

CII0COOBI 3aIUTHI OT HEE

3JIEKTPOXUMHYECKasl. 3alllUTa METAIIOB
0T KOPPO3HUHU.

JdeMoHncTpanuu.

Komnekuus «XuMudeckue HCTOUHUKU
TOKay». Pe3ybTaThl ATUTEILHOTO

Paznuuams XAMAYECKYIO U 3JIEKTPOXUMUIECKYIO KOPPO3HH.
Hnmocmpuposams TOHATUSL «KOPPO3UA», «XUMHUYECKAsT KOPPO3HS»,
«AIEKTPOXUMHYECKAS] KOPPO3HD» IIPUMEPAMHU.

Xapaxmepuzosams crI0COObI 3aIUTHI METAJUIOB OT KOPPO3HU
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SKCTIEPUMEHTA 110 H3YUCHUIO KOPPO3HH
CTaJbHBIX

W3JIEIUI B 3aBUCUMOCTH OT YCIIOBUI
MPOIIECCOB

57-58 | Mertamisl B ipupoe. 17.04- Mertaisl B IpUpoie: B CBOOOTHOM Knaccugpuyuposame hopMbl IPUPOTHBIX COSTUHECHUI METAIIIOB.
ITonsiTue 0 MeTamuTypruu 22.04 BUJIE U B BUJIe coeauHeHui. [lonstue Xapaxmepuzoeams 0o0OUIHME CIIOCOOBI MOYYCHHUsSI METAJUIOB: HHPO-,
o Metayutyprun. UépHast v 1iBeTHAs THJPO- U 3JCKTPOMETAIUTYPTHH.
METaJLTyprHus. Kounxpemusuposams 3TH CIOCOOBI IPUMEPAMU U YPABHECHUSIMH PEAKIIHIA
[TupoMeTasTyprus, C COCTaBJICHHEM 3JICKTPOHHOTO OanaHca.
THIPOMETAJLTyPTHS, Onucvieamsb JOMEHHBIH MPOLIECC U INEKTPOJUTUUECKOE  TMOTyYeHHE
3JEKTPOMETAILTYprus. JlOMEHHBIH METaJUIOB.
nporecc. [TepepaboTka gyryHa B Paznuuame 9€pHbIe U IIBETHBIC METAJIIBI, YYTYHBI U CTAIU
CTallb.
DNEeKTPOIU3 PACIIIIABOB.
JdemoncTpauun. BoccranoBnenue menu
n3 okcuga meau(Il) Bogopomom.
BuneodparmeHTsI 1 cnaiiipl
«[Ipon3BOACTBO YyTYHA U CTATN.
Buneodparmentsr u cnaitnsr «3menus
W3 4yT'yHA U cTamy. BuneodparmMeHTs n
ciaiinpl «[IpoU3BOACTBO AMFOMUHIS)
59 O06001meHre 3HAHWIH 110 Ypok-yIpa>KHeHHE C UCTIONE30BaHHE IIposooums o1IeHKY COOCTBEHHBIX JTIOCTHKCHUH B YCBOCHHH TEMBI.
TeMe «MeTanTbly 24.04 CaMOCTOSATEIILHOW pabOTHI IO Koppexmupoeamp cBOW 3HaHHSA B COOTBETCTBHH C IUIAHHPYEMBIM
BBIMOJIHEHHIO TPOBEPOYHBIX TECTOB, pE3yIBTaTOM
3aJJaHU{ ¥ YIIPaKHCHUH. Honyuames XumMu4yecKyr0 HH)OPMAITUK U3 Pa3TMYHBIX HCTOYHUKOB.
Ilpeocmasname wHGOpManHIo MO TeMe «MeTauibl» B BUAE TaOJHII,
CXeM, OIOPHOTO KOHCIIEKTa, B TOM 4Hcie ¢ npumeHenueM cpeacts MKT.
60 KontponsHas padot Ne 3 o Teme «MeTauibny 29.04
XuMmus v oKpy:karmomasi cpeaa (2 4)
61 XuMHUUeCcKasi OpraHu3aIus Crtpoenne 3eminu: sApo, MaHTHsl, 3eMHas | Mumezpuposamsb CBeACHUS 10 (HU3MUECKON reorpaduu B 3HAHUS O

IUTAHETHI 3EMIIS

06.05

KOpa, X XUMHYECKUi cocTaB. JIutochepa
n e€ XuMHueckuil cocraB. MuHepabl.
Pynel. Ocapounsle nopoasl. IlonesHsie

HCKOTIaeMBIE. XuMHuyeckun COCTaB
THIPOCQEPHL. XuMuyeckui COCTaB
aTMocdepsl.

Jemoncrpanmmn. Buneopparmentsr u
cmaiimel - «Ctpoenne 3emmu u €€

XUMHUYECKOM OpraHu3anuu IJIaHCThI.

Xapaxmepuzo06amb XUMAYECKHAN COCTAB T€OJIOTHIECKUAX 000I0UCK
Semin.

Paznuuamoe MUHEPAJIbI U TOPHBIC MTOPOJbI, B TOM YHUCJIC U pybI
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XUMHUUYECKUH COCTaB». Konnexuus
MHHEPAJIOB U TOPHBIX mopox. Kommekmus
«Pynb1 MeTaIIIOBY.

Jlabopatopubie ombiThl. 43. V3ydeHue
rpaHuTa.

62 OxpaHa OKpy>KarommeH HcTOYHMKN XUMHYECKOTO 3arpsi3HeHus | Xapakmepu306ams NCTOYHUKN XUMHYECKOTO 3arpsA3HEHUS
cpensl 08.05 OKpy’Karomenl  Cpemsl. I'mobGanbHbIE | OKpYIKaroOIIeH Cpesibl.
OT XUMHYECKOTO 9KOJIOTUYECKHE TPOOJIEMBI YeJIOBEYECTBa!
3arps3HeHNs NAPHUKOBBIH (KT, KHCIOTHBIE 10K, Onucwisams TI00aIbHBIE 3KOJIOTHYECKHE POOIICMBI YEJI0OBEYECTBRA,
030HOBHIe  BIpE.  Mektynaposroe | CBA3AHHBIC C XHMHUECKHM 3arPASHEHHEM.
COTPYAHHICCTEO B 001acTH  OXpaHbI Ipeonazams TyTH MUHUMH3ALUH BO3AEHCTBUS XUMHYECKOTO
OKPYKAIOWEH CPEABI OT  XUMHYECKOTO | sarnanperys Ha OKpYKAIONIYIO CPETTY.
3arpsisHEHUSL. «3eIEHast XUMUS.
IIpusooums IpuMeEpsI MEXXIYHAPOAHOTO COTPYAHMUYECTBA B 00IaCTH
AemoncTpanuu. . OXpaHbI OKPY>KafoLIeH Cpelbl OT XUMHUYECKOTO 3arpsI3HEHUS
BuneodparmenTs! u cnaiiast
«'moGanbHBIE YKOTOTUIECKHE
poOJIEMBI YETIOBEUECTBAY
OGo0eHne 3HAHMIA 10 XUMUH 32 KyPC OCHOBHO# MIK0JbI. [I0AroTOBKA K 0CHOBHOMY rOCyIapcTBeHHOMY 3K3ameny (OI')) (7 u)
63 Bemecrsa 13.05 CrpoeHne aromMa B COOTBETCTBUM C | [Ipedcmaenisms wHpopMammio no Tteme «[lepmoandeckuii 3akoH H
MOJIOKEHHEM XHMMHUUYeckoro sieMenra B | [lepuommueckas cuctema /I. V. MenzneneeBa B cBeTe TEOPHUH CTPOCHHMS
[Mepuoanyeckoii cucteme. aToMa» B BUje TaOJMI, CXEM, ONOPHOTO KOHCIEKTa, B TOM YHUCIE C
CrpoeHue BellecTBa: XUMUYEcKas CBsA3b U | mpuMeHeHueM cpencts UKT.
KPHUCTAJUTMYECKHUE PEHIETKH. 3aBUCUMOCTD | Bvinoansms TECTOBbIE 3aJIaHUS 110 TEME.
CBOMCTB  00pa3oBaHHBIX  3neMeHTaMu | [Ipedcmaesnsims MHGOPMALMIO MO TeMe «BHIbl XMMHUYECKUX CBSA3EH M
MPOCTBIX BEILIECTB (MeramnoB, | TUIBl KPUCTAIUIMYECKUX DPEIIETOK. B3auMOCBs3b CTpoeHUS M CBOMCTB
HEMETaJlJIOB, 6J‘[arop0;[H[,1x ra3oB) OoT | BEIIECCTB» B BUIC Ta6.HI/IL[, CXEM, OIMOPHOI'0 KOHCIIEKTa, B TOM YHCJIC C
HOJOKeHus 31eMeHToB B [lepuonuueckoii | mpuMeHenneM cpencts UKT
CHCTEME.
Tumonornss HEOPraHWYECKUX BEIIECTB,
JIeleHe HMX Ha KIAacChl W TPYIIIBL
IIpencraBurenu
64 XUMHUECKUE PeAKIUU 15.05 IpusHaku w  ychnoBus — HpoTeKaHwsi| [lpedcmaensims wHGOpMamio 1Mo Teme «Kiaccudukamuss XuMHIECKUX
OCHOBBI HEOPraHUYECKOH XUMHYCCKUX peakiuid. Tunonorusl peaxuuii o pasnu4HbM Tpu3HaKaM. CKOPOCTh XUMUYECKUX PEaKIHii»

XUMHUHU

XUMHUYCCKUX peaKHI/II\/’I 1o pas3sInIHbIM
OCHOBaHUsIM. Peakiimu MOHHOTO OOMeEHa.
OKHUCIUTENEHO-BOCCTAHOBUTEILHBIE

peakiu XUMHUYECKHE CBOMCTBA MPOCTHIX

B BHAE Ta0iWI,, CXeM, OIOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHenueM cpencts UKT.

Beinonnsame TecTOBBIE 3aJaHUS 110 TEME.

Xapaxmepusoeams OKHCIUTEILHO-BOCCTAHOBUTENBHBIE PEAKIINH,
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BEIICCTB.
XapakTepHble XHMHUUECKHE CBOHCTBA
COJIC00pa3yIOIUX OKCHIIOB,
THAPOKCHAOB (OCHOBAHMUIA, KHCIIOT U
aM(pOTEPHBIX THAPOKCUIOB), COJECH

OKHCIIUTEIh U BOCCTAHOBHUTEIb.
Omauuame 3TOT TUII peakuni OT peakuuii ooMeHa.

3anucvieames ypaBHEHHsI OKHCIUTEIEHO-BOCCTAHOBUTEIILHBIX PEAKITHIT C
MOMOIII0  3JIEKTPOHHOTO OanancaXapaxkmepuzoeamo oomue,
0coOeHHBIC ¥ WHAMBHIYAIbHBIE CBOWCTBA KUCIIOT, OCHOBAaHHI, COJICH B
CBETE TCOPHH DIICKTPOIUTHICCKON JUCCOLUAIINY.

Apeymenmuposams BO3SMOKHOCTD IIPOTEKAHMS XUMUIECKUX PEaKIHil B
pacTBOpax AIEKTPOIUTAX UCXOIS U3 YCIOBHA.

Knaccuguyuposame HeopraHndeckne BEIIeCTBa M0 COCTaBY U
CBOMCTBaM.

Tlpueooums puUMepsI MPEICTaBUTENICH KOHKPETHBIX KJIACCOB U TPYIII
HCOPraHN4YCCKNUX BCUICCTB

65

IloBTOpEHME U
000011IeH1E 10 TEME.
IToaroroBka k
KOHTPOJILHOM paboTe

20.05

TectupoBanue, pemeHue 3ajad u
BBITNIOJIHEHNE YIIPAKHEHUH 110 TEME

Buinonnams TeCThI U yIpaKHEHUS, peuiamsb 3aJa4u 110 TeMe.
IIpo6ooums OlIeHKY COOCTBEHHBIX TOCTUKCHUIN B YCBOCHHUHU TEMBI.
Koppexmuposamb cBOM 3HaHHS B COOTBETCTBUU C TNIAHUPYEMBIM
pe3ynbTaToM

66

KontponsHas padora Ned
«HToroBas 1o Kypcy
OCHOBHOM LLIKOJBD»

22.05

67

HO,I[BC,I[CHI/IC HUTOI'OB

68

IPeszepBHOE Bpemsi-
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Y4eOHO-MeTOAMYECKOE ODecneyeHrne Kypca XuMUHA OCHOBHOM
001e00pa3oBaTeJIbHOM IIKOJIbI
Y4eOHO-METOMMUECKII KOMITIEKT JJIsi M3y4eHHUs Kypca XUMUU B 8—9

KJlaccax, CO3/JaHHBIA aBTOPCKUM KOJUIEKTHBOM 1oj pykoBoactBom O. C.
["abpuensiHa, COAEPKUT, KPOME YYEOHBIX MOCOOMHA, ydeOHO-METOMUYECKHE U
TUIaKTAYECKUE TIOCOOMsI, TEeTpaau [UIsl BBIMIOJHEHUS JIAOOPaTOPHBIX U

MPaKTUYECKUX padoT U JIp.

YMK «Xumusa. 8 knacc»
1. Xumus. 8 kiacc. Yueonoe nocodue (aBropel O. C. I'abpuensu, U.
I'. Octpoymos, C.A. CrnagkoB).
2.Meroguueckoe mocobme. 8 xkmacc (aBroper O. C. Tabpuensu, UN. T.
OctpoymoB, C. A. CnaakoB). Ilporpamma kypca xumuu s 7—9 KiaccoB
oOmieoOpa3zoBarenbHbiX yupexnaenuin (astopel O. C. Tabpuensn, U. T.
Octpoymos, C. A. CnagkoB).
3.Pabouas terpanp. 8 kinacc (aBropsl O. C. 'abpuensn, C. A. Cnaakos).
4. Terpanp A 1a00PATOPHBIX OIMBITOB M MPAKTHYECKUX paboT. 8 Kiacc
(aBropsr O. C. IN'abpuensn, U. B. Axcénona).
5.1IpoBepouHbie U KOHTPOJIbHBIE paboThl. 8 kiacc (aBTopbl O. C. ['abpuensiH,

. B. Tpury0uak).

6. XuMus B TecTax, 3a1a4ax u ynpaxHneHusx. 8 kmacc astopsi O. C.
["abpuensn, U. B. Tpury6uyax).

7.2nexTpoHHas popma ydeOHOro nocoous.

YMK «Xumusa. 9 knaccy
1. Xumus. 9 kimacc. Yaebnoe nmocooue (aBropel O. C. I'abpuensn, U.
I'. Octpoymos, C.A. CriagkoB).
2.Metoauueckoe mocoobue. 9 kmacc (aBropel O. C. Tabpuensn, W.I.
OctpoymoB, C. A. CnaakoB). [Iporpamma kypca xumuu st 7—9 KiaccoB

obmieoOpa3zoBarenbubix yupexaeHuit (aBtopel O. C. Tabpuensu, M. T.
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Octpoymos, C. A. Crnaakos).
3.Pabouas terpanp. 9 kinacc (aBropsl O. C. 'abpuenss, C. A. CnagkoB).
4. Terpaap s 1abOpPaTOPHBIX OMBITOB M MPAKTUYECKUX paboT. 9 kiacc
(aBtopsl O. C. I'abpuensn, U. B. Akcénona).
5.1IpoBepounbie 1 KOHTpOJIbHBIE paboThl. 9 kiacc (aBToper O. C. ['abpuensH,
. B. Tpury0uax).
6. Xumus B TecTax, 3ajauax u ynpaxHeHusx. 9 kinacc @asropsl O.C.
["a6puensu, 1. B. Tpury6uak).

7.9nexTpoHHas popma ydeOHOro mocoousl.

Humepnem-pecypcol

1.http://www.alhimik.ru. TIpeacraBneHsl cleqyromue pyOpPUKH: COBETHI

aOUTYpUEHTY, YUYUTEII0 XUMHUH, CIPABOYHUK (O4YeHb OOJbIIast MOJ00pKa
TaONHIl ¥ CIPABOYHBIX MAaTEPUAJIOB), BeCEnas XUMUSA, HOBOCTH, OJMMITHAJIBI,
KyHCTKaMmepa (Macca HHTEPECHBIX UICTOPUUYECKUX CBEACHUIN).

2.http://www.hij.ru. Xypran «XuMHuS W KU3HB» IMOHATHO M 3aHUMATEIIBHO

paccka3bpiBaeT 000 BCEM HMHTEPECHOM, YTO MPOUCXOIUT B HAyKE U B MHpE, B

KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. SnekrpoHHsIii xKypHAT « XUMUKHU U

XUMHSD», B KOTOPOM MPEACTABIEHO MHOXECTBO ONBITOB IO XHMUH,
3aHUMAaTEIIbHOU uH(popMaluu, IIO3BOJIAIOLIEN yBJI€Yb YYEHUKOB
DKCHEPUMEHTAIIBHON YaCThIO IPEAMETA.

4. http://c-books.narod.ru. BceBo3aMoskHast auTepaTypa o XuMHUH.

5.http://www.prosv.ru/. Tlocobust miss ydamuxcs, B TOM UYHCIC U JUIS

noAroToBku kK uroroBoit arrecranuu (OI'D u EI'D), metonuueckue mocoOus

JUISl YYUTENIEW, HAYYHO-TIONYJIAPHAS JINTEPATYpa 110 XUMUHU.

6.http://1september.ru/. Xypuan nmns yduTened W He TOJNBKO. bosbimoe
KOJIMYECTBO PabOT YICHUKOB, B TOM YHCJIE U UCCIIE0BATEIILCKOIO XapaKTepa.

7.http://schoolbase.ru/articles/items/ximiya. Becepoccuiicknii NTKOTBHBIH

MOPTaJI CO CChUIKAaMH Ha 00pa3oBaTeIbHbIE CAUThI IO XUMUH.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya

8. www.periodictable.ru. COopHHMK cTareli O

AJIEMEHTAX, UUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.

XHUMHNYCCKHX
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