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1.Ilnanupyembie pe3yabTaThl
I[lnanupyemblie JuYHOCTHBIE pe3yabTaTbl ocBoeHus OOII B cdepe oTHOMIEHUH 00yUaromuxcs K cede, K CBOeMy 3710pOBbIO, K

MTO3HAHUIO ce0s:

OpUEHTallUg OOy4YaloIMUXCsd Ha JOCTHKEHUE JIMYHOTO CUACThsl, peaju3allMi0 TMO3UTHUBHBIX IKU3HEHHBIX MEPCHEKTUB,
WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K JJUYHOCTHOMY CaMOOTIPEEICHHIO, CIOCOOHOCTh CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CLIOCOOHOCTB 00€CTIEUnTh ce0€ U CBOMM OJIM3KUM JOCTOMHYIO KU3Hb B IIPOLIECCE CAMOCTOSITENIbHOM, TBOPUECKON U
OTBETCTBEHHOU JI€SITEILHOCTH;

JIM4HOCTHBIE pe3yabTaThl B cpepe OTHOLICHHS 00YUaIOIIUXCs K TPYY, B cpepe cOUUaIbHO-3KOHOMHUYECKUX OTHOILICHHU:
yBa)KE€HHE KO BCEM (popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIUTE CBOEH COOCTBEHHOCTH,

OCO3HaHHBIN BBIOOP OyAyiieH npodeccuu Kak MmyTh U CIIOCOO peain3alii COOCTBEHHBIX KU3HEHHBIX MJIAHOB;

TOTOBHOCTh OOYYaromuxcsi K TPyAOBOM Mpo(decCrOHAbHON AESITENTbHOCTH KaK K BO3MOXKHOCTH y4YacTHUsl B PELICHUH JMYHBIX,
0OIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIITMOHAIBHBIX TPOOJIEM;

MOTPEOHOCTh TPYAUTHCS, YBAXEHUE K TPYAY U JIOJAAM TPYyAd, TPYIOBBIM JOCTHIKEHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE U

TBOpYECKOE

Ilnanupyemblie MeTanpeaMeTHbIe pe3yabTaThl 0ocBoeHuss OOII

MeTtanpeamMeTHble pe3yNbTaThl OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHOW MPOTpamMMbl TMPEACTABICHBI TpeMs TpyIIaMu
YHUBEpPCaIbHBIX YueOHbIX neiictuil (YVY ).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS



BbInycKHUK HAy4UTCS:

CaMOCTOATENIbHO OINPEAEIIATh LEIH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH, IO KOTOPBIM MOKHO OINPEAEIIUTh, YTO LE€JIb JOCTUTHYTA;
OLICHMBATh BO3MOXHbBIE MOCIEACTBHUS JTOCTHKEHUS IOCTABJICHHOM LENU B JESITEIBbHOCTH, COOCTBEHHOM JKM3HM U KU3HU
OKPYXAIOIUX JIFOIEH, OCHOBBIBASICh HA COOOPAKEHUSIX ITUKHA U MOPAJIN;

CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 337]a4i B 00pa30BaTEIbHOM IEATEIHHOCTH U dKU3HEHHBIX CUTYaIUsX;

OLIEHUBATh PECYPCHI, B TOM YHCIIE BPEMs U IpyrHe HEMaTepUalIbHbIE PECypChbl, HEOOXOUMBIE JUIsl TOCTUKEHUS] OCTAaBICHHON
LEIU; BbIOMpATh MyTh JOCTUKEHUS LEIH, IUIAHWPOBATh PEIICHUE IOCTaBICHHBIX 3aJay, ONTUMHU3UPYS MaTepualbHbIE WU
HeMaTepuasbHbIC 3aTPaThl; OPraHU30BBIBATH Y(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJI JTOCTUKEHHS MOCTABICHHON
LIEJIN; COIIOCTABIIATH MOJIYYEHHBIN PE3yIbTaT AEATEIBHOCTH C IOCTABICHHOW 3apaHee LEIbIO.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA
BrInyckHUK Hay4uTCs:

MCKaTh U HAXOAUTh 0000IIEHHBIE CITIOCOOBI PEIIEHUs 3aja4, B TOM YHUCIIE, OCYIIECTBISATh Pa3BEPHYTHII HHPOPMAIIMOHHBIHN MOUCK
Y CTAaBUTbh HA €r0 OCHOBE HOBbIE (YUEOHBIEC U MMO3HABATENIbHbBIC) 3a]1aUH;

KPUTHUYECKH OLIEHUBATh U UHTEPHPETUPOBATH MH(POPMALIMIO C pa3HBIX MMO3UIIMMA, paclio3HaBaTh U (PUKCUPOBATH IPOTUBOPEUHS B
MH(GOPMALIMOHHBIX HMCTOYHMKAX; WCIOJIb30BaTh pa3jMyHble MOJEIbHO-CXEMAaTHUYECKHE CpEeACTBa Uil NPEACTaBJICHUS
CYILIECTBEHHBIX CBS3€H M OTHOILIECHHI, & TAK:KE MPOTUBOPEUHIA, BHIBICHHBIX B MHQOPMALIMOHHBIX HUCTOYHUKAX;

HaxOJWUTh W TPUBOJUTH KPUTHUYECKUE APTyMEHTHI B OTHOLICHUM JEHCTBHA W CYXACHUH JPYroro; CHOKOMHO M pa3yMHO
OTHOCUTBHCA K KPUTUYECKUM 3aMEUaHUSAM B OTHOUIEHUH COOCTBEHHOTO CYXACHHS, paCCMaTPUBATh UX KaK PECYypC COOCTBEHHOTO
Pa3BUTHS; BBIXOJUThH 32 paMKU Y4€OHOIO MpeaMeTa U OCYHIECTBIATh LIeJICHANPABIECHHBIN MOMCK BO3MOKHOCTEN JJI1 IIUPOKOIrO

IIECpCHOCa CPCACTB H CIT0c000B I[CﬁCTBPI?I; BBICTpAaUBATh HWHIWBUYAJIbHYIO 06paBOBaTeJ'H>HYIO TPACKTOPHUIO, YYHUTbIBAA



OTPAHUYCHHSI CO CTOPOHBI JPYTMX YYACTHUKOB W PECYpCHBbIE OrpaHUYEHHUs; MEHSITh W YAEPKUBAaTh pa3HbIE IO3UIIMU B
MMO3HABaTEIbHOMN AESITEIHLHOCTH.

KoMMyHuKaTHBHbIE YHHBEpPCaAJIbHbIE YYeOHbIEe JeHCTBUS

BrinmyckHUK HAy4HUTCS:

OCYIIIECTBJIATh JICTIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMH, TaK W CO B3POCIBIMU (Kak BHYTpH 00pa3oBaTeIbHON
OpraHu3allid, TaKk W 3a ee TMpeJleslaMH), IMOA0UpaTh IMAPTHEPOB [JI JEJOBOM KOMMYHHUKAIIMHM HCXOAS U3 COOOpaKeHUM
pE3yJAbTaTUBHOCTU B3aUMOJCHCTBHS, a HE JIMYHBIX CHUMIIATHI; MpPU OCYIIECTBICHUU TPYIIOBOM pabOThl OBITH Kak
PYKOBOJHUTENIEM, TaK M YJIEHOM KOMaH/bI B pa3HBIX POJISIX (F€HEpaTOp UJIeH, KPUTHK, UCIIOJHUTENb, BEICTYHAIOIINMI, SKCIIEPT U
T.J1.); KOOPIMHUPOBATH U BHITIOJHATH Pa00TY B YCIOBHUAX PEATBHOTO, BUPTYATLHOIO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;
pa3BEepHYTO, JOTUYHO M TOYHO M3JlaraTh CBOIO TOYKY 3pPEHHSI C HCMOJb30BAHUEM AaJICKBATHBIX (YCTHBIX U MHUCHMEHHBIX)

SA3BIKOBBIX CPCIACTB,

IIpenmeTHbIe JIAHUPYEMBbIE Pe3yJIbTATHI

(0azoBbIii YPOBEHBD)

B cootBerctBumn ¢ tpedoBanusiMu OI'OC cpeanero oOuiero oOpa3zoBaHus MPEIMETHbIC PE3yJIbTaThl U3YUYEHUSI y4eOHOTO
npeaMera « XuMHs» OTPaXKaroT:

1) noHumMaHue MpeaMeTa, KIIFOYEBBIX BOIMPOCOB U OCHOBHBIX COCTABIISIONIMX AJIEMEHTOB M3Y4aeMOU MpeJAMETHOU 00JacTy,
41O OO0EecCrneynMBaeTcs HE 3a CUeT 3ayuydBaHUSl OMNpENeNIeHMH M MpaBWi, a MOCPEACTBOM MOJEIUPOBAHUS W TOCTAHOBKH
MPOOJIEMHBIX BOMTPOCOB KYJIBTYPhI, XapaKTEPHBIX JJI JAHHOUM MpeMETHON 001acTu;

2) yMEHHE peliaTh OCHOBHBIC MPAKTUYCCKUE 3a/1a4M, XapaKTEPHbIC I HCITOJIb30BAHUS METOOB M MHCTPYMEHTAPHS JaHHOMN

peaMEeTHOM 00J1acTH;



3) oco3HaHKWE pPaMOK W3ydaeMOW MPEIMETHOW 00JacTH, OrPAaHMYEHHOCTH METOJIOB M MHCTPYMEHTOB, THUITMYHBIX CBSI3CH C
HEKOTOPBIMHU JAPYTHUMH 00JIaCTIMU 3HAHUS.

B ocHoBHOI1 00Opa3zoBaTenpHON IIporpaMMe cpeanero ooimiero oopazoBanust MKOY COIll Nel tpeboBaHusl K IPEAMETHBIM
pe3yabTaraM y4eOHOro npeaMera «XuMus» KOHKPETU3HPOBaHbI ¢ yueToM I[IpuMepHOl OCHOBHOI 00pa30BaTeIbHOW CPEIHETO

00111ero 00pa3oBaHus U PaCIpeECHBI MO pa3ieiiaMm.

ITnanupyemoie npeomemnuie pezyiomamul 0ceoenuss OOII Ochogvl opeanuueckoi xumuu

Oo0yuaronuiicsi Ha 6a30BOM YPOBHE HAYYHMTCH:

— packpeIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMHUPOBAHWUU COBPEMEHHOW HAYYHOW KapTUHBI MHUpa U B MPAKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa;

— IEMOHCTPUPOBATh HA MPUMEpaxX B3aUMOCBS3b MEKIY XUMHUEW U APYTUMHU €CTECTBEHHBIMU HAYKaMU;

— pacKpbIBaTh HA IPUMEPAX MOJ0KEHUS TEOPUU XUMUYECKOTO cTpoeHnust A.M. bytneposa;

— OOBSACHATH MPUIMHBI MHOTOOOPAa3us BEIIECTB HA OCHOBE OOIIMX MPEICTAaBICHUN 00 UX COCTaBE M CTPOCHUH;

— MPUMEHSTh MpaBUia CUCTEMATUYECKOM MEXIyHApOIHOM HOMEHKJIATYphl KaK CpEACTBAa Pa3IMYeHHs U HACHTU(UKALUU
BEILIECTB 10 UX COCTaBY U CTPOEHUIO;

— COCTaBIIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbI OPTaHUYECKUX BEIIECTB KaK HOCHUTENEH MH(POpMAIMU O CTPOCHUU
BEILIECTBA, €0 CBOMCTBAX W MPUHAJICKHOCTH K ONPEACICHHOMY KJaccy COeAMHEHUI;

— XapaKTepU30BaTh OPraHMYECKUE BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIUBATh MPUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXIY JAHHBIMHU XapaKTEepUCTUKaMU BEIIECTBA;

— MPUBOJUTH MPUMEPHI XUMHUYECKHUX PEAKIUN, PACKPBIBAIOIINX XapaKTepHbIe CBOWCTBA THUIMYHBIX MPEICTABUTENCH KIacCOB

OPraHUYCCKUX BCIICCTB C LCJIBIO UX I/II[eHTI/I(I)I/IKaLII/II/I 1 00OBSICHEHHS 001aCTH IIPUMCHECHUA,



— MPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIOJIb30BaHUS MPOAYKTOB MPUPOIHOTO ra3a, BHICOKOMOJEKYJISPHBIX COEIMHEHHM
(mOJIUATUIIEHA, CHHTETUYECKOT0 KaydyKa, alleTaTHOI'O BOJIOKHA);

— noKazvleamv poOJib AHMPONOZEHHO20 (aKmopa 6 3azpA3HeHUU OKpyycawouiell cpeovbl 20PO0OCKUM MPAHCHOPMOM
Yenabunuckou oonacmu;

— MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMHYECKHUX DPEakKlMil Ha OCHOBE 3HAHUU O THUMAX XWMHYECKOM CBSI3U B
MOJIEKYJIaX peareHTOB U UX PEaKlMOHHOMN CIIOCOOHOCTH;

— HCIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUM W XUMHUUYECKUX CBOMCTBaxX BEHIECTB Jii O€30MaCHOTO0 MNPUMEHEHUs B
MPAKTUYECKON NEATENbHOCTH;

— MPOBOAUTH PacCyeThl HA HAXOXKJCHHE MOJICKYJSIPHOW (OpMyJbl YriaeBOJAOpOJia MO MPOAYKTAM CrOpaHUsi U IO €ro
OTHOCHUTEJIbHOM MIOTHOCTUA U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €TI0 COCTAaB;

— BJIQJICTh MPABWJIAMHU U TTpUEMaMu 0€30MaCHOM padOThl C XUMUUECKUMH BEIIECTBAMU U J1a00OPATOPHBIM 000PYI0BAHUEM.

Oo0yyaromuiicss Ha 0a30BOM YPOBHE MOJYyYUT BO3MOKHOCTh HAYYUTHCS

— WILTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCTMOPUYLECKUX
amanax ee pa3zeumusi;

— UCNOTIBL3068aMb MEMOObl HAYYHO20 NO3ZHAHUSL NPU 8bINOJHEHUU NPOEKMO8 U YYeOHO-UCCIe008aAMENbCKUX 3A0ad NO U3VUEHUIO
cgoticma, cnoco608 NoYy4eHUs. U pACNO3HABAHUS OP2AHUYECKUX BeUjeCm8;

— YCMAaHAagIueams 2eHemuyeckylo Cesa3b MedHcoy KIACCAMU Op2aHU4ecKux eewjecms Oas 00OO0CHOBAHUS NPUHYUNUATLHOU

6O3MOIHCHOCMU NOJTYUEHUS Op2cAHUYEeCKUX COeOUHeHUll 3a0AHH020 COCMA8a U CMpPOEHUAL.

Teopemuuecxue OCHO6bl Xumuu

OOyuarouuiicss Ha 0a30BOM YPOBHE HAYYUTCH:



— NoHMMaTh Qu3ndeckuil cmbica Ilepuoanueckoro 3akona J[.M. MenneneeBa U Ha €ro OCHOBE OOBSCHATH 3aBHUCHUMOCTh
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pPa30BaHHBIX UMM BEIIECTB OT JIEKTPOHHOTO CTPOEHHUS aTOMOB;

— OOBSICHATH IPUUMHBI MHOI000pa3usl BEIECTB HA OCHOBE OOLINX MPEICTAaBICHUIM 00 X COCTaBE U CTPOCHUHU;

— MPUMEHSTHh MpaBUja CUCTEMATUYECKON MEXIyHApOIHON HOMEHKJIATYphl KaK CPEJCTBA Pa3IUyYCHUS U UACHTU(DUKAIIH
BEILIECTB 10 UX COCTaBY U CTPOEHUIO;

— TPOTHO3UPOBATH BO3MOXKHOCTh INPOTEKAHMS XUMHUYECKMX pPEaKIMi Ha OCHOBE 3HAaHWM O THUIIAX XUMHUYECKOW CBS3H B
MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CITIOCOOHOCTH;

— 00DACHAMb POSlb KAMAIUZAMOPOE 6 MEPMUUECKOU 00padomKe Memanios u cniaeos Ha npeonpuamuax Yenaounckoi
oonacmu;

— WCIIOJIb30BaTh 3HAHMSI O COCTaBE, CTPOEHWUM W XUMHUYECKHMX CBOMCTBaX BEIIECTB Mg OE€30MaCHOTO MPUMEHEHUs B
IIPAKTUYECKOMN JAESITEIBHOCTH;

— BJIQ/IETh MPABWJIAMHU U ITpeMaMu 0€301acHOM padOThl C XUMUYECKUMH BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;

— YCTaHaBJIMBAaTh 3aBHCHUMOCTh CKOPOCTH XMMHYECKOM PEAKLIMU W CMELICHUS XWMHYECKOTO PAaBHOBECHSI OT Pa3IMYHBIX
(akTOPOB C 1EJbI0 ONPEAEICHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHUUECKHUX IPOIIECCOB;

— IPUBOJUTH IPUMEPHI THAPOIIH3A COJIEH B TOBCEIHEBHOM )KM3HU YEJIOBEKA;

— MPUBOJUTH IPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIM B TMPHUPOJE, NPOU3BOJICTBEHHBIX IIPOLIECCAX H
AKU3ZHENIEATEIIbHOCTH OPTaHU3MOB;

— NOKa3zvleamos pojlb AHMPONO2EHHO20 (AKMOpPA 6 3aZPAZHEHUU OKpydlHcalouiei cpeovl Npeonpusmuimu 4YepHoil u
Y6emHOIU Memanaypzuu Ypana na npumepe OKUCIUMENbHO-60CCIMAHOBUM ENIbHBIX PEaAKYUTL;

— MPUBOAUTH MPUMEPHI XUMUYECKUX PEAKLIUNA, PACKPHIBAIOIIUX O0IIMEe XUMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB — METAILIIOB

1 HCMCTAJJIOB.



Oobyvaromuiicss Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCS:

— 00vACHAMb Npupody U Cnocodbl 00PA308AHUSL XUMUUECKOU C8A3U. KOBANEHMHOU (NOJAPHOU, HEeNoAApHOU), UOHHOU,
MeMAIIUYecKol, 6000POOHOL — C Yelbl0 ONPedeieHUst XUMUYECKOU aKMUBHOCMU 8eUleCms;

— YCMAaHasIueams 83aUMOCEA3U MeAHcOy pakmamu u meopuel, NPUYUHOU U C1e0CmeuemM npu aHanuze npooIemMHbIX CUmyayuil

u 060CHOBAHUU npuHumaeMblxpeweHud HA OCHOBE XUMUYECKUX 3HAHUU.

Xumusa u rcu3zno

OOyuaromuiicst Ha 0a30BOM YPOBHE HAYYUTCH:

— pAacKphIBaTh Ha MPHMEPAX pPOJIb XUMHUU B (OPMHPOBAHWHM COBPEMEHHOW HAay4YHOW KapTHHBI MHUPA U B IPAKTUICCKOMN
JESITEIbHOCTU YEJIOBEKa;

— IEMOHCTPUPOBATH HA MPUMEPaX B3aMMOCBS3b MEKIY XUMHUEH U IPYTUMHU €CTECTBEHHBIMU HAYKaMU;

— HCMOJb30BaTh 3HAHUS O COCTaBE, CTPOCHHMM M XMUMHUYECKMX CBOMCTBAaX BEIIECTB JIsi O€30IaCHOr0 MPUMEHEHUS B
MPAKTUIECKON ACSITETbHOCTH;

— MPUBOANTH MPUMEPHI MPAKTUIECKOTO MCIOIB30BaHUS IPOAYKTOB NepepaboTKu HEDTH U IPUPOTHOTO Ta3a;

— BJIQJICTh MPABWJIAMHU U TIpeMaMu 0€30MacHO paboThl C XUMUYECKUMH BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

— BIIQJIETh MpaBUiIaMH 0€30MaCHOTO OOpPAIEHUS! ¢ €KUM, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMHU, CPEICTBAMHU OBITOBOM
XUMHH;

— OCYIIECTBJISATH TOUCK XUMUYECKOW HH(POPMAIIUU 10 HA3BAHUIM, HICHTU(PUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH XMUMHUYECKYI0 HH(POPMAINIO, COACPKAIIYIOCS B COOOIICHUAX CPEACTB
MaccoBoil uH(popmaruu, pecypcax MuTepHETa, HAYYHO-TIONMYJSIPHBIX CTaThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOM

KOPPEKTHOCTH B LIEJIIX BBISIBICHUS OIIMOOYHBIX CYXACHUI 1 (POPMUPOBAHUSI COOCTBEHHOM MO3UIINH;



— MPEACTABIATh MyTH PEHICHUS II00ANbHBIX MPOOJEM, CTOSALIUX MEPe] YeTOBEYECTBOM: SKOJOTUYECKUX, IHEPTETUUYECKHUX,
CBIPHEBBIX, U POJIb XUMHUU B PEIICHUU 3TUX MTPOOIIEM;

— NpuEOOUmMb NPUMEPb NPAKMUYUECKO20 UCNOIb306AHUA XUMUYUECKUX 3HAHUN 0 XUMUUECKUX AGIEHUAX U 3AKOHAX (C
yuemom HPIO Yenaounckoiu oonacmu);

— NOKA3bl16aMb POJib AHMPONO2EHHO20 aKmopa 6 3a2pA3HeHUU OKpyHcarouieil cpedvl npeonpuamuamu FOsxcrnozo Ypana;

— 00BACHAMb PONb YUEHBIX 6 pa3eumue npomviuiiennocmu Yenabunckou odoracmu;

— paziuuams OCHOGHbIE MEXHOZEHHble UCMOYHUKU 3azpA3HeHus ammocghepvr Uenaduwnckoit odnacmu, 6videnamp
cyuiecmeeHHble npusHaKku euooe 3azpaznumesneil (¢ yuemom HPI0 Uenaounckoit ooracmu);

— NPOBOJIUTH OMBITHI MO PACHO3HABAHUIO OPTAHMYECKUX BEIIECTB: TVIMIIEPUHA, YKCYCHOW KHUCIJIOTHI, HEMPEAEIbHBIX KUPOB,
[IFOKO3BI, Kpaxmaia, 0€JIKOB — B COCTaBE MUILEBBIX MTPOTYKTOB U KOCMETUUECKUX CPECTB.

Oo0yuaromuiicst Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCH:

— UCNOTIBL3068aMb MEMOObl HAYYHO20 NOZHAHUSL NPU 8bINOJHEHUU NPOEKMO8 U YYeOHO-UCCIe008aMENbCKUX 3A0ad NO U3VUEHUIO
cgoticma, cnoco608 NoYy4eHUs U pAcnO3HABAHUS OP2AHUYECKUX BeUieCm8;

— YCMAaHasIueams 83auUMOCEA3U MeHcoy axkmamu u meopuet, NPUYUHOU U C1e0CmeUuemM Npu aHantu3e nPpooIeMHbIX CUMyayull
u 000CHOBAHUU NPUHUMACMBIX PEULeHUL HA OCHOBE XUMUYECKUX 3HAHUU,

— nokazvleamv 3HA4eHUe 00bLEKMUBHO20 UCCIE006AHUA XUMUUECKOU NPOMBIUIEHHOCIMU Ol YPOGHA 6030€liCHEuUsl
yenoeexa Ha npupoo

— YCMaHasIueams 63auMOCBA3U MeHcOy pakmamu u meopueu, NPULUHOU U Cle0CmeueM npu aHaiuse npooIeMHbIX CUMYayuil

u 060CHOBAHUU npuHumaeMblxpeweHud HA OCHOBE XUMU4YeCcKux 3HaHuﬁ,'



Conep:xxkanue XUMMUSA -8 kaace

Ipeamernas sunns O.C.I'abpuensin xumus -8
BBenenue (4 4)
XuMus — Hayka O BElIEeCTBaX, UX CBOMCTBAX U MPEBPAIICHUSX.

[ToHsiITHE O XUMHUYECKOM AJIEMEHTE U (POpMax €ro CyIeCTBOBAHUS: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BEIIECTBAX
[IpeBpaiienns BemecTB. OTIIMUME XUMUYECKUX PEAKIUN OT (PU3UYECKUX SBJICHUM. POJIb XMMUU B )KU3HU YEJIOBEKA.

Kpatkue cBeneHus M3 UCTOpUM BO3HMKHOBEHHMS W pa3BuTusi xumuu. [lepuon anxumuu. [lonstue o duiocodckoM KamHe.
Xumus B XVI B. Pa3zButue xumun Ha Pycu. Posib 0TeUeCTBEHHBIX YUEHBIX B CTAHOBJICHHH XUMUYECKON Hayku - paboTel M. B.
JlomonocoBa, A. M. bytneposa, /1. 1. Menaeneena.

XvMHUUYecKasi CUMBOJIMKA. 3HAKU XUMHUYECKUX 3JIEMEHTOB U MPOUCXOXKIEHNE UX Ha3BaHUN. Xumuueckue ¢popmybl. MHAEKCH 1
kod(durmenTel. OTHOCUTENbHBIE aTOMHAash M MOJEKYJspHas Macchl. Pacuer MaccoBOMl ONMM XWMHUYECKOTO 3JIeMEHTa IO
(dhopmyiie BerecTna.

[lepuonuueckasi cuctemMa xuMuueckux smeMeHToB J[. M. MenpaeneeBa, ee CTpyKTypa: Maljible U OOJIbIIKME MEPUObI, TPYIIILI U
noArpynisl (TaBHas u nodoyHas). [lepuogudeckas cucrema Kak CripaBOYHOE TOCOOUE )1l OJTYyYEHUS CBECHUN O XUMHUUECKUX
AJIEMEHTAaX.

Pacuernble 3agauu. 1. HaxoxxneHue OTHOCHTENIBHON MOJIEKYJISIPHOM MacChl BEIIECTBA MO €ro XUMHUYECKou dopmyne. 2.

Boluucienue MaccoBoi JOJIM XMMUYECKOTO 3JIEMEHTA B BEILIECTBE MO €ro (popmyie.



Tema 2. ATOMBI XUMHYECKHUX 3JIeMeHTOB (10 u)

ATOMBI Kak ¢opMa CYIIECTBOBAHHS XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIC CBEIACHHUS O CTPOCHUM aToMOB. J[okaszaTenbcTBa
CJIO)HOCTH cTpoeHHst aToMoB. OnbIThl Pezepdopaa. [lnanerapnas Mojienb CTpOCHUS aTOMa.

CocTaB aTOMHBIX s/Iep: MPOTOHBI U HEUTPOHBI. OTHOCUTENbHASI aTOMHAsi Macca. B3auMOCBSI3b MOHSITUI «IIPOTOH», «HEUTPOHY,
«OTHOCUTEIIbHASI aTOMHAs1 Maccay.

N3meHenue ynciia mpoTOHOB B SIAJPE aToMa - 00pa30BaHUE HOBBIX XUMHUUECKUX DJIEMEHTOB.

N3MeHeHne uuncia HEUTPOHOB B sAJpe atoMa - oOpa3zoBaHue U30TONOB. COBPEMEHHOE OMNPENENICHUE MOHATUS «XUMUYECKUI
aneMeHT». M30Tonbl Kak pa3HOBUIHOCTU aTOMOB OJTHOTO XMMHUYECKOT'O JIEMEHTA.

OnextpoHbl. CTpOeHHE DJIEKTPOHHBIX O0O0JIOYEK aTOMOB XHMMHUUYECKHX 37eMeHTOB Nel-20 mepuomuyeckoit cucrtemsl [l. U.
MenpneneeBa. [loHsiTue 0 3aBepIIEeHHOM M HE3aBEPIIIEHHOM 3JIEKTPOHHOM CJIO€ (SHEPIeTUYECKOM YPOBHE).

[lepuonuueckas cucrema xumudeckux sinemeHToB [[. M. MenaeneeBa u cTpoeHrne aTOMOB: (DU3UYECKUN CMBICI MOPSIKOBOTO
HOMeEpa JIEMEHTa, HOMEepa IPymIibl, HOMepa nepuoaa.

N3MeHeHne uwMcia SIEKTPOHOB HAa BHEIIHEM JJEKTPOHHOM YPOBHE aToMa XHMHUYECKOro »JJieMEeHTa - o0Opa3oBaHUE
MOJIOKUTENBHBIX U OTPUIIATEIILHBIX MOHOB. MOHBI, 00pa30BaHHbIE aTOMaMU METAUIOB M HeMeTauioB. [IpuduHbBl M3MeHeHus
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPUOJAX U TPYIMIax.

O6pa3oBanue OuHapHBIX coeauHeHni. [lorsTne 006 noHHOM cBs3U. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3aumoneiicTBEe aTOMOB XMMHUYECKUX JIEMEHTOB-HEMETAJNIOB MEXIY CO00M - 00pa3oBaHME JABYXaTOMHBIX MOJIEKYJ MPOCTHIX
BeniecTB. KoBajieHTHAs HEMOJIsIpHAs XUMUYECKas CBS3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI.



B3aumoneicTBue aroMOB XHMHUYECKUX JJIEMEHTOB-HEMETAZIOB MEXAy co00il - o00pa3oBaHuME OWHAPHBIX COEIUHEHHUN
HEMETAJUIOB. DJIEKTPOOTPULATENBHOCT. [[OHATHE O KOBAaJEHTHOW MOJISIPHOM CBA3H.

B3aumoneiicTBue aTOMOB XHMMHUYECKUX 3JIEMEHTOB-METAUIOB MEXIY cO0OH - 00pa3oBaHME METAJUIMYECKUX KpPUCTAILJIOB.
IToHATHE O METAIUINYECKOM CBA3H.

JemoHncTpanuu. Mozaenn aroMOB XHMMHYECKMX OJJeMeHTOB. llepuomnmueckas cucrema xumudeckux odnemeHtoB /J[. WM.

Menneneesna.

Tema 3. Ilpocrtbie BemecTBa (74)

[lonoxeHne METaJIOB M HEMETAJUIOB B NEPHUOJMYECKOM CHCTEME XHMHYeCKHX 3ieMeHToB [[. M. MenneneeBa. Baxnenmme
IPOCTHIE BELIECTBA - METAJLIBL: KEJIE30, AMFOMUHHUM, KaJIbIUil, MarHuil, HaTpuii, Kaauil. O6mue pusnueckue CBOCTBa METAJLIOB.
Bakneiiime npocTeie BEECTBA - HEMETaJUIbl, 00pa30BaHHbIE aTOMAaMH KHCIOpPOAa, BOJOPOAa, a30Ta, cepsl, pochopa, yriepona.
CriocoGHOCTh aTOMOB XMMMYECKUX 3JEMEHTOB K 00pa30BaHHIO HECKOJBKHX MPOCTHIX BEIIECTB - aUIOTPONUs. AJUIOTPOIHBIC
MoauuKaluKu Kuciaopoaa, ¢ocpopa u ojgoBa. MeTauiMyeCcKHMe MW HEMETaJUIMYECKHEe CBOMCTBAa TMPOCTBIX BEILECTB.
OTHOCHUTENBHOCTD JIEJICHUS IPOCTHIX BELIECTB HA METAJUIBI 1 HEMETAJLIBI.

[TocTostnnast ABoraapo. KonudectBo BemiectBa. Monbs. Momsipaast macca. Mossipabiii 00beM ra3000pa3HbIX BemecTB. KpaTHbie
€IUHULBl KOJINYECTBA BEIIECTBA — MWJUIMMOJb M KWJIOMOJIb, MWUIAMOJISIPHAs W KWIOMOJSIPHAs MAaccChl BEIIECTBA,
MUJUTUMOJIIPHBINA U KUJIO MOJISIPHBIN 00BEMbI Ta3000pa3HbIX BELIECTB.

PacyeTsbl ¢ KUCIOJIb30BAHUEM TOHSATHI «KOJIMYECTBO BEILECTBA», «MOJIIPHAS Maccay, «MOJISIPHBIH 00bEM ra3oB», «IIOCTOSHHAs
ABoraapoy.

Pacuernble 3agauu. 1. Berancnenue MoJspHOM MacChl BEIIECTB MO XMUMHYECKUM (opMynam. 2. PacdeTsl ¢ UCIOJIb30BaHUEM

MOHATUHN «KOJIMYECTBO BCUICCTBA», KMOJISIPHASA Maccay, ((MOJIHpHBIf'I 00BeEM ra3oB», «IIOCTOsSTHHAasA ABorag:[po».



I[CMOHCTpaIII/II/l. HCKOTOpBIC METAJZIBI M HEMETAJIJIIBI KOJMYCCTBOM BCIICCTBA 1 ™Momb. Mogaenb MOJISIPHOTO o0BeMa

ra3000pa3HbIX BEIIECTB.

Tema 4. CoennHeHusl XUMHYeCKHX Y1eMeHTOB (12 u)

Crenenb oxucieHus. OnpejelieHUE CTENEHU OKUCICHUS JJIEMEHTOB IO XUMHUYEecKOM (opmyne coenuHeHusi. CocTaBiieHHE
dhopmys1 OMHAPHBIX COCIMHEHUM, OOIIMII CIIOCOO WX Ha3bIBaHUS. bUHApHBIE COCNMHEHUS: OKCHUIbI, XJIOPUABL, CYIbMUABI U Ap.
Cocrapnenue ux gopmyi. I[lpeacTaBuTenn OKCHAOB: BOJA, YIJIEKUCIBIM ra3 U HeramieHas u3BecTb. [IpencraBurenu neTydux
BOJIOPOJIHBIX COCIMHEHUN: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHusl, UX COCTaB U Ha3BaHUA. PacTBOPMMOCTb OCHOBaHUM B Bojie. Tabuiia pacTBOPUMOCTH THAPOKCUIOB U COJIEH B BOJIE.
[IpencraBuTenu menoyYen: THAPOKCUABI HATpHs, Kaius W Kaiabuus. [IoHsATHE O KavyeCTBEHHBIX peakiusax. WHIUKATOPBHI.
N3MeHeHne okpacku HHAUKATOPOB B LIETOUYHOU cpe/ie.

Kucnotel, ux cocraB u Hazanus. Kinaccudukanusa kucnotT. [IpeacraButenu KUCIOT: cepHasi, colsiHas W a3oTHas. V3MeHeHue
OKpacKH MHAUKATOPOB B KUCIIOTHOU cpefie.

Conm kak TpOU3BOAHBIE KUCIOT U OCHOBaHWMU. Mx coctaB m Ha3BaHusa. PactBopuMocTh coner B Boje. [lpencraBurenu coneu:
XJIOPHU]I HaTpusl, KapOooHat u ¢ocdaT KaubIus.

AmMopdHBIE U KPUCTAIUIMYECKHE BEIIECTRA.

MexMOoNeKyIIpHbIe B3aUMOACUCTBUS. THUIBI KPUCTATMYECKUX PEIICTOK: MOHHAsI, aTOMHAas, MOJICKYJIApHas U METaUTMYecKas.
3aBHUCUMOCThH CBOMCTB BELIECTB OT TUIIOB KPUCTAJUTMYECKUX PEMIETOK.

BemecTBa MOJICKYJISIPHOI'O 1 HEMOJICKYJIAPHOTO CTPOCHHA. 3aKOH MOCTOSHCTBA COCTaBa AJI1 BEIICCTB MOJICKYJIAPHOT'O CTPOCHHAL.



Uucteie BemecTBa U cMecu. [Ipumepsl )XUAKKUX, TBEPJbIX U ra3o00pa3Hbix cMmeced. CBOMCTBA YUCTHIX BellecTB U cMmeced. Mx
cocTtaB. MaccoBas 1 00beMHas 10 KOMIIOHEHTa cMecH. PacdeTsl, CBsI3aHHBIE C MCITOJIL30BAHUEM ITOHSITHS JTOJIS.

Pacuernbie 3agaun. 1. Pacuer maccoBoil © 00bEMHOI NOJIEW KOMIOHEHTOB CMECH BEILIECTB. 2. BBIUKCIIEHNE MAacCOBOM I0JIH
BEIIECTBA B PACTBOPE II0 M3BECTHOM Macce€ PAaCTBOPEHHOI'O BENIECTBA M Macce pacTtBoputens. 3. BrrumcneHune maccel
pacTBOPSEMOro BEIIECTBA M PACTBOPUTENISA, HEOOXOAUMBIX JUIsl MPUTOTOBICHUS ONPEAEIECHHON MacChl pacTBOpa C M3BECTHOM
MAaCCOBOM JI0JIEH PaCTBOPEHHOTO BEIIECTRBA.

JemoncTpanmuu. OOpas3upl OKCHAOB, KUCJIOT, OCHOBaHMU W cosieid. Mogenu KpUCTANIMYECKUX PEIIETOK XJIOpUAa HaTpHs,
anmasa, okcuza yriaepoaa (IV). B3psiB cmecu Bojiopoia ¢ Bo3ayxoM. CriocoObl pa3aeineHus: cMecel, TUCTHUIUISIIS BOJIBI.

JlaGopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3liaMu BEIIECTB pa3HbIX KiaccoB. 2. Paznenenue cmecei.

Tema 5. W3meHeHusi, npoucxoasiniue ¢ Bemecrsamu (10u)
[TonsiTie siBNEHUN KaK M3MEHEHUH, NPOUCXOMSIIMX C BEIIECTBAMU. SIBIECHUS, CBS3aHHBIC C W3MEHEHHUEM KPUCTALINYECKOIO
CTpPOEHHUS BEIIeCTBA NMPH TOCTOSHHOM €ro cocraBe, (Qu3anyeckue siBjaeHus. Pu3nyecKkue SBICHUS B XUMHUU: JUCTUIUISAIUS,
KpUCTAJUTH3aIMsl, BEITApUBAaHUE U BO3TOHKA BEIIECTB, IICHTpU(PYrupoBaHUe.
SIBrieHUs, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, - XUMUYECKUE peakiuu. [Ipu3Haku u yCcioBUsI NPOTEKAHUS XUMUYECKUX
peakuumii. [TousTre 06 PK30- U SHIOTEPMHUUECKUX peaKIUIX. Peakiiuu ropeHnst Kak YacTHBIN Clydaid SK30TePMHUUECKUX PEaKIIHii,
MPOTEKAIONIUX C BBIJICTICHUEM CBETA.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMUYECKUE YpaBHECHUS. 3HAaUCHUE UHIEKCOB U Kod(pduiineHnToB. CocTaBpieHue ypaBHCHUI
XUMHUYECKUX PEAKIIUH.
Pacuetsl Mo XMMHYECKUM ypaBHEHUsAM. PelieHue 3a1ay Ha HaXOXJEHHWE KOJIMYECTBA BEIIECTBA, MACChl WM 00beMa MPOayKTa

pe€aKuun 1Mo KOJUYCCTBY BCHICCTBA, MACCC HIIN O6T>€My HCXOAHOI'0 BCIICCTBA. Pacyetnl ¢ mcnojab30BaHMEM MHOHSTHS «a0JLs»,



KOTJlJa MCXOJIHOE€ BELIECTBO JAHO B BMJIE pacTBOpa C 3aJaHHOM MacCOBOW J0JIEW PACTBOPEHHOI'O BEILECTBA WM COIEPKHUT
ONPEAECTICHHYIO JOIIO PUMECEH.

Peakuuu paznoxenus. [loHsTHe 0 ckopocTH XUMUUECKHUX peakuuid. KarannzaTtopel. @epMeEHTHI.

Peakumu coenunenus. Katanutuueckue u HekataauTuueckue peakuu. O0patumMple 1 HeoOpaTUMbIE PEaKIIHU.

Peakinuu 3amenieHus. ONEKTPOXUMUYECKUA Ppsii  HANOPsDKEHUM METAUIOB, €ro  HMCIHOJIb30BaHWE JUIsl MPOTHO3UPOBAHUS
BO3MOKHOCTH IPOTEKAHUS PEAKIUI MEXAy MeTalulaMM U PAcTBOpaMHM KHUCIOT. Peakuuy BBITECHEHUS OJHUX METAJUIOB U3
PacTBOPOB UX COJIEU IPYTUMU METAJIAMH.

Peakuuu oOMeHa. Peakiiuu HelTtpanu3anuu. Y cioBus IPOTEKaHUs peakivii o0OMeHa B pacTBOpax A0 KOHIIA.

Tunel XUMUYECKUX peakuuid (10 MPU3HAKY «YHUCIIO U COCTAB UCXOJHBIX BEUIECTB U MPOJYKTOB PEAKI[MU») HA MPUMEPE CBOMCTB
BOJbL. Peakius pasiioKeHUsl - AJIEKTPOJU3 BOAbL. Peaklnnu cOeIMHEHHs - B3aUMOJEHCTBHE BOJIbI C OKCHUIAMU METAIJIOB H
HeMeTauioB. lloHsaTHe «ruapokcuabl»y. Peaknny 3aMenieHns - B3auMOACHCTBUE BOJBI C IIEJIOYHBIMU M IIEIIOYHO3EMEIBHBIMA
MetaiaMu. Peakiiu oOMeHa (Ha mpumepe ruiposin3a cyibhuia alloMUHUS U KapOuaa KalbIlus).

Pacuernbie 3agaun. 1. Beruucienne no XMuMUYECKUM YPAaBHEHHSIM MACChl MJIM KOJIMYECTBA BEILECTBA 110 U3BECTHOW Macce WIH
KOJIMYECTBY BEIIECTBA OJHOTO W3 BCTYNAMOIIMX B PEAKIMIO BELIECTB WM NPOAYKTOB peakuuu. 2. Beluucnenuwe maccsl
(xonMuecTBa BeUIeCTBa, 00beMa) NPOAYKTa Peakliy, €ClId U3BECTHA Macca MCXOJIHOTO BEIIECTBA, COJIEPHKAILETO ONPEEICHHYIO
noJto npumeceil. 3. Borunciienue Macchl (KoJiMdecTBa BElIeCTBa, 00beMa) MPOIYKTa peakuy, eCId U3BECTHA Macca pacTBopa u
MaccoBas J10Jis pACTBOPEHHOIO BEIIECTBA.

JemoncTpanuu. [Tpumeps! pusznyueckux siBIeHUI; a) MaaBieHue napaduna; 0) pacTBOpeHHe epMaHraHara kKanus;B) 1updysus
AYUIUCTBIX BEUIECTB C TOpsAlleH JaMIOyku HakanuBaHus. [lpuMepsl XMMHYECKUX SBIEHUH: a) ropeHue MarHusi; O)
B3aUMOJICHCTBUE COJSTHOM KHUCJIOTBI C MpPaMOpPOM WM MeloM; B) nosydyeHue ruapokcuaa menu (Il); r) pactBopenue

IMMOJIYYCHHOT'O TUAPOKCHU/IA B KUCJIOTAX,



n) B3aumojeictBue okcuna menu (II) ¢ cepHolt KHUCIOTOW MpU HArpeBaHUM; €) Pa3IOKEHUE NEpMaHTaHaTa Kalus; XK)
B3aMMOJICICTBHE pa30aBICHHBIX KHCIOT C METAIJIaMH; 3)pa3io’KeHHE TIEPOKCHAA BOJIOPO/Ia.

JlabopatopHble onbIThl. 3. CpaBHEHUE CKOPOCTU UCTIAPEHUS BOJbI M CIIUPTA 1O UCYE3HOBEHUIO UX Karleidb Ha (GUIbTPOBATBHON
Oymare. 4. OkucieHne MeAW B IUIAMEHU CHUPTOBKUA WM ropenku. 5. [loMmyTHeHHME HM3BECTKOBOM BOJBI OT BBIIBIXAEMOTO
yraekucioro rasa. 6. IlomydeHue yriekucioro rasa B3aMMOACHCTBHEM COJbl M KUCJIOTHI. 7. 3aMelIeHHEe MEIUd B PacTBOPE
xJiopuaa

menu (II) sxenezom.

TEMAS-IIpaktukym Nel -59acos.

IIpakTnuyeckas: padora Ne 1

[Tpuemsl oOpatenus ¢ 1abOpaTOpPHBIM 00OPYIOBAHUEM.

IIpakTnueckasi padora Ne 2

Hab6nronenue 3a M3BMEHEHUSAMU, TIPOUCXOIAIITUMU C TOPSIICH CBEYOH, M X ONTUCAHUE.
IIpakTnueckas padora Ne3
AHau3 MOYBBI U BOIBI.

IIpakTuyeckas padora Ne 4

IIpu3HaKU XUMUYECKUX PEAKLUN.

IIpakTnueckasi padora Ne 5



[TpuroroBiieHre pacTBOpa caxapa U pacueT ero MacCOBOM JIOJIH B PacTBOpE.

Tema 6.
PacTrBOpeHnue.

PactBopbl. CBolicTBa pacTBOPOB 3j1eKTpoauToB (18 u)

PactBopenue kak Qu3uko-xumudeckuid mnponecc. Ilonstue o ruzapatax W Kpucrtamwioruapartax. PactBopumocts. Kpusbie
PacTBOPUMOCTH KaK MOJIEIIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB OT TEMIIEpaTypsbl. HachlllEeHHbIE, HEHACBILLICHHbBIE U
IIEPECHIIEHHBIE PACTBOPBL. 3HAYEHNE PACTBOPOB ISl IPUPOBI U CENBCKOTO X035 MCTBA.

[TonsiTe 00 3JEKTPOIUTUYECKON NUCCOLMALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTH. MexaHu3M AUCCOLHUALMH 3JIEKTPOIUTOB C
pa3IMYHBIM TUIIOM XUMUYECKOU CBA3H. CTENEHb ANEKTPOIUTHUYECKON Aucconuanui. CUiIbHbIE U C1a0ble 3IEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUU MIEKTPOJIUTHIECKON Aucconuanny. IoHHbIE ypaBHEHUS pEaKUi. Y CJIOBUS MPOTEKAHUS PEAKIINI
oOMeHa MEXy IEKTPOIUTaMHU J0 KOHIIA B CBETE€ MOHHBIX MPEICTABICHUI.

Kiaccudukanusi HOHOB M X CBOMCTBA.

Kucnotel, ux knaccubukanus. Jluccoumanusi KUCIOT U MX CBOMCTBA B CBETE TEOPHUM AIIEKTPOJIUTHYECKON AMCCOLMALIMU.
MonekynsipHble U1 MOHHBIE YPaBHEHHSI pEaKUUid KUCIOT. B3aumoneicTBHE KHUCIOT C MeTalaMu. DJIEKTPOXUMHUYECKUU P
HANPSKEHUM METAJUIOB. B3anMOAEHCTBUE KUCIOT ¢ OKCUAAMU METAUIOB. B3anMOAEHCTBUE KUCIOT C OCHOBAaHUSIMHU - PEAKIIUA
HeWTpanm3anuu. BzammonelicTBue KUCIOT ¢ coyisiMu. Vcmonb3oBaHWe TaONMIIBI PACTBOPUMOCTH ISl  XapaKTEPUCTUKH

XUMHUUYECKUX CBOMCTB KHUCJIIOT.



OcHoBaHus, ux knaccuuxanus. {uccounanus OCHOBaHUN M MX CBOMCTBA B CBETE TEOPUHU AIEKTPOJUTHUECKON AMCCOLUALINH.
B3anMozeiicTBuE OCHOBaHUM € KUCJIOTaMH, KUCIOTHBIMU OKCHJAMH U coyisiMU. Mcnonb3oBaHue TaONMIbI pACTBOPUMOCTH IS
XapaKTEPUCTHUKM XUMUYECKHX CBOMCTB OCHOBaHWW. Pa3joxkeHue HepacTBOPHMBIX OCHOBAHMM IIpM  HAarpeBaHHUHU.
Conm, ux kjnaccupuKalus U JTACCOLUMALUS Pa3IMYHbIX THIOB cojied. CBOWCTBA COJIE B CBETE TEOPUHU SJIEKTPOJIUTHYECKOU
aucconuannu. BzanmoaencTeue coier ¢ MeTaalaMHy, YCIIOBUS MPOTEKAaHUS ATUX Peakunii. B3anmMonencTBue conen ¢ KUCIoTaMu,
OCHOBaHUSIMU U coyisiMU. Vcnionib30BaHne TaOIUIBI PACTBOPUMOCTH JUJISl XapAKTEPUCTUKHA XUMHUYECKHUX CBOWCTB COJIEH.
O060011eHMEe CBeIeHU 00 OKCHUJIaX, UX KIacCU(pUKAIIUU U XUMUYECKUX CBOMCTBAX.

['eHeTnUecKHUE psAIbl METAIIOB M HEMETAJUIOB. [ '€HETHYECKasl CBSA3b MEK/y KJIacCaMU HEOPIaHMYECKUX BEILECTB.
OKHCIIUTENEHO-BOCCTAHOBUTEIbHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE.

Peaknuu wWoOHHOrO OOMEHa U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. CocTaBiIeHUE YPAaBHEHHH OKHUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIX PEaKLUN METOJOM 3JIEKTPOHHOIO OasiaHca.

CBoiicTBa TPOCTHIX BEIIECTB - METAUVIOB M HEMETANIOB, KHUCJIOT M COJE€M B CBET€ NPEICTABICHUNA OO0 OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIX IIPOLIECCAX.

JeMoHcTpanuu. VcnpiTanue BEMIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTh. 3aBUCHUMOCTD 3JIEKTPOIPOBOJHOCTH YKCYCHOM
KHCJIOTBI OT KOHIIEHTpaluu. B3anMoaeiicTBue HUHKA ¢ CepOoid, COISTHOM KUCIOTOM, xinopuaoM Meau (I1). 'openne maruus.
JlabopaTtopHblie onbIThl. 8. Peakinu, xapakTepHbIe NI PACTBOPOB KHUCIOT (COJSTHOM WM cepHoil). 9. Peakuuu, xapakTepHbie
IUTSl pacTBOPOB Iesiouel (ruapokcuaoB Hatpus unu kanus). 10. [Tonyyenue u cBoiicTBa HEPACTBOPUMOT0 OCHOBAHMSI, HAIIPUMEDP
ruapokcunga meau (II). 11. Peakuuu, xapaktepHble s pacTBOpPOB cojiell (Hampumep, 1t xiopuaa menu (I1)). 12. Peakium,
XapaKTEpHbIE I OCHOBHBIX OKCHJIOB (Hampumep, sl OKcuaa Kanblus). 13. Peakuuuy, XxapakTepHble AJi1 KUCIOTHBIX OKCHIIOB

(Hanpumep, AJid YTIEKUCIIOro ras3a).



TEMA 7 ITPAKTUKYM Ne2 -4ugaca.

IIpakTHyeckas padora Ne 6
HNonHuble peakuyun
IIpakTnueckas padora Ne7

VY caoBus NIpoTEKaHUs] XUMUUYECKUX PEAKLUA MEKy paCTBOPAMH 3JIEKTPOJIMUTOB IO KOHIIA.

IIpakTnuyeckas padora Ne§

CBoMCTBa KHUCJIOT, OCHOBAHHU, OKCHIOB U COJICH.

IIpakTnuyeckas padora Ne9

Pemenue 9KCIICPUMCHTAJIbHBIX 3aaa4.



COJIEP’)KAHUE 9 KJIACC
[penmernas sunusa O.C.I'abpuensin xumus -9

(2 u 6 nedenro, 8ce2o 68 u)

OO0mas XapakTepUCTHKA XUMHYECKHUX 3JIEMEHTOB M XUMHMYECKUX peakuui (6 u)

XapakTepuCcTUKa 3JIEMEHTA IO €r0 NOJIOKEHHIO B IEPHOJWYECKON cHucTemMe XuMuueckux anemeHtoB /. M. Menneneesa.
CBoiicTBa OKCHIOB, KUCJIOT, OCHOBaHUI U COJIEH B CBETE TEOPUHU 3JIEKTPOJUTUYECKON JUCCOLMALMM U MPOLECCOB OKUCIEHUS -
BOCCTAHOBJICHUS. | eHETHYECKHE PsIIBI METAJIIA M HEMETAILIA.

[TonsiTue o nmepexoaHbIX nemMeHTax. AMdorepHOCTh. ['eHeTHUECKUH Psijl MEPEXOTHOTO AIEMEHTA.

[Tepyuoanyeckui 3aKOH M MEPUOJMYECKAS CUCTEMA XMUMHUUYECKUX 3ieMeHTOB [[. M. MenneneeBa B cBeTe y4yeHHUs O CTPOCHHU
aroma. lIx 3HaueHue.

JlaGopaTopHblii onbIT. 1. [Tonydenune ruapokcuaa UHKA U UCCIIEI0BAHUE €T0 CBOMCTB.

TEMA 1

Metauabl (15 u)

[TonoxxeHne MeTaIUIOB B MEPUOAUYECKOM cUCTeMe XuMuyeckux osnemeHtoB J[. WM. MengeneeBa. Meramnmueckas
KpHCTAJLIMUECKasi peIieTka M MeTaJUIMYecKas XUMHYecKas cBs3b. OOmme du3mdyeckue cBoiicTBa MeTamwioB. CIiaBel, UX

CBOWCTBA WM 3HA4YeHUE. XUMHUYECKHE CBOMCTBA METAJUIOB KAaK BOCCTAHOBUTENICH. ODJIEKTPOXMMHUUYECKUU PsJi HaNpsKEHUN



METAJIJIOB M €ro KCMOJIb30BAaHUE JJI XapaKTEPUCTHKU XHMHUYECKHUX CBOMCTB KOHKPETHBIX MeTalioB. CrocoObl moJydeHus
METaJUIOB: MMUPO-, THAPO- U dIEKTpoMeTAILTyprusi. Koppo3us MeTamioB u crmocoObl 60psObBI ¢ HEH.

OOmas xapakTepUCTHKaA MEJOYHBIX MeTaljloB. Metamibsl B npupoae. OOmme crnocoObl ux mojydeHus. CTpoeHue
atomoB. lllemodynsie MeTamipl — MPOCTHIC BEMIECTBA, WX (U3MUECKHE M XMMHUYECKHE CBOWCTBA. BakHeimmme coeauHeHUs
MIEJIOYHBIX METAJNIOB — OKCHJIBI, THIPOKCHUIBI U COJH (XJIOPHIBI, KapOOHATHI, CyJIb(aThl, HUTPATHI), NX CBOWCTBA M MPUMCHECHHE

B HapoJIHOM Xo3stiicTBe. Kanuitneie yaoOpeHus.

OOmas xapakTepucTUKa »JeMeHTOB riaaBHoil moarpynnel |l rpynnei. Ctpoenue aromos. lllenounozemenbHbie
METaJlJibl — IMpPOCThIE BEILIECTBA, UX (U3NYECKHUE M XMMUYECKHE CBOWCTBA. BaxkHeilline coelnHEHUs IeI0YHO3EMENbHBIX
METaJUIOB — OKCH[Ibl, TUIPOKCUABI U COJM (XJIOpUIbl, KapOOHAThI, HUTPAThl, Cyiabdarel U Qocdarsl), UX CBOICTBA U

IIPUMEHEHUE B HAPOJAHOM XO3SIMCTBE.

Anomunuii. CtpoeHue aroma, pu3nueckue U XMMHUYECKHE CBOMCTBA MPOCTOro BeuecTBa. CoeTMHEHUs aIFOMUHUS — OKCHUJL U
TUAPOKCU, X aM(oTepHbIid xapakTep. Baxneimme conu amomunus. [lpuMeHeHre amoMUHUS U €ro COeTMHEHUN.

Keme3o. Crpoenne atoma, (U3MYCCKHE M XHMUUYECKHE CBOWCTBA MPOCTOro BelecTBa. |enermueckue psmsl Fe* u Fe.
KauecTBeHHbie peakiyuu Ha Fe’" u Fe*". Baxueiimme comu xeie3a. SHAYCHNUE JKeJIe3a, 60 COSAHHCHUI 1 CIUIABOB B MPUPOJIE U
HapOJHOM XO3SIIMCTBE.

JemoncTpanuu. O0pasibl MENOYHBIX U IIET0OYHO3eMENbHBIX MeTaiioB. OOpasibl criaBoB. B3anmozeiicTBue HaTpus, TUTHS U
KaJbLiusl ¢ BoAoi. B3auMopeiicTBue HaTpus U MarHusi ¢ KuciopoaomM. B3zaumopeiictBue metaiioB ¢ Hemerauiamu. [lonyuenue
rugpokcuioB xxeresa (1) u (111).

JlabopaTtopHble onbIThL. 2. O3HaAKOMIIEHHE C oOpa3iiaMu MeTauioB. 3. B3aumojeiicTBue METauioB ¢ pacTBOpAMU KHCIIOT H

cosieid. 4. O3HakoMJIeHUE ¢ 00pa3liaMy MPUPOJIHBIX COSIUHEHUN: a) HATpHsl; 0) KaJIbLIMs; B) aIOMUHUS; T) skene3a. 5. [lonyuenue



o o 2+
FI/II[pOKCI/IIIa AJIFOMUHUA U €10 B3aUMOJICUCTBHUE C paCTBopaMI/I KHUCJIOT U LICJIOUCH. 6 Ka‘{eCTBGHHbIC pCaKLII/II/I Ha HMOHBI Fe J51

Fe3+

TEMA 2

HpakTukym Ne 1

CBoiicTBa MeTAJUIOB M UX coeMHEeHui (3u)

1. OcymiecTBneHne HEMOYKH XUMUYECKAX TPEBPALIEHUNA METAIUIOB.
2. Ilony4yeHue u CBOWCTBA COEAMHEHUN METAILIOB.

3. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a49 Ha PaCIlIO3HAaBAHUC 1 ITOJITYUCHNC BCUICCTB.

TEMA 3

Hemeranasl (23 u)

OOmiasi xapakTepucTHKa HEMETaJUIOB: MoJiokeHue B mepuoaunyeckoil cucreme JI. M. MenpaeneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB, JJIEKTPOOTPULIATEIIBHOCTh KAK MEpPa «HEMETAIMYHOCTUY, PAL DIEKTPOOTPULATEIbHOCTH. KpUcTaININYEeCKOEe CTPOCHHE
HEMETAJUIOB — MPOCTHIX BemecTB. AymoTponus. duszndeckue CBOKWCTBA HEMETALIOB. OTHOCUTENBHOCTD MOHATHN «METAJDY,
«HEMETaJU.

Boaopona. Ilonoxenne B mepuoOgUYECKON cCUCTEME XUMUYECKUX di1eMeHTOB [l. 1. MenneneeBa. CtpoeHne aToMa U MOJIEKYJIBI.
Pu3nveCcKne U XUMUYECKHAE CBOMCTBA BOJIOPO/IA, €0 MOJyYEHUE U IPUMEHEHHUE.

O6mas xapaktepuctuka ramsoreHoB. Ctpoenue aromoB. [IpocTeie BemecTBa, uX QPU3NUECKHE U XUMUYECKHE CBOWMCTBA.
OCHOBHBIE COEIMHEHUS TAJOr€HOB (raJOoreHOBOIOPObI U rajloreHubl), X cBoMcTBa. KauecTBeHHas peakuus Ha XJIOPHUI-HOH.

Kpatkue cBenenus o xyope, Opome, prope u noze. [lpumeHenne rajoreHoB U X COSTMHEHHU B HAPOJHOM XO35HCTBE.



Cepa. CtpoeHue aTomMa, aJJIOTPOIHsI, CBOMCTBA M NTpUMEHeHUEe poMOrueckoit ceprl. Okcuanl cepol (1V) u (VI), ux nonydenue,
CBOMCTBa M npuMeHeHue. CepoBOJOPOIHAS U CepHUCTasd KUCIOThl. CepHas KHCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOJHOM
xo3siiicTBe. KauecTBeHHas peakius Ha cylb(aT-1oH.

A3oT. CTpoeHHEe aTOMa M MOJIEKYJIbl, CBOMCTBA MIPOCTOr0O BellecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA, MOJIYyYEHUE U IPUMEHEHHE.
Conu ammoHnus, ux cBoiictBa u npuMmeHenue. Oxcupl azota (1) u (1V). A3oTHas kucnora, ee cBoiicTBa U npuMeHeHue. Hutpatel
U HUTPUTHI, MPOOJIeMa UX COJIEPKaHUs B CEIbCKOXO3SMCTBEHHON POAYKIIMU. A30THBIE YA0OpEHUSI.

docdop. Crpoenue aroma, ajuioTponusi, cBoicTBa Genoro u kpacHoro ¢ocdopa, ux npumeHeHue. OCHOBHBIC COCIMHEHUS:
okcun pocdopa (V), oprodochopnas kucinora u pocharsr. DochopHbie ynoOpeHus.

Yranepon. CTpoeHue aToMa, aJLIOTPOITHS, CBOWCTBA aJUTIOTPOIHBIX Moaudukanwid, mpumeHerue. Oxcuabl yriaepoaa (1) u (1V),
UX CBOMCTBa M npuMeHeHue. KauecTBeHHas peakius Ha yriekucibli ra3. KapOoHaThl: KajabUuUT, COJa, MOTAll, UX 3HAYCHHE B
MIPUPOJIE U KU3HU YenoBeka. KauecTBeHHast peakius Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHue aroma, KpUCTaJUIMYECKUI KpEMHUM, ero cBoiicTBa U npuMmenenne. Oxcua kpemuus (1V), ero npupoHbie
pasHoBUAHOCTU. CHUIUKaThl. 3HAYEHUE COEAUHEHHUM KpPEMHHUS B JKUBOM M HEXHUBOW mnpupoae. IloHsATME O CHIMKATHOMN
MIPOMBIIICHHOCTH.

JeMmoncTpanuu. OOpasipl raJoreHoB — MPOCTHIX BEIIECTB. B3anmoielicTBHE rajJoreHoB ¢ HaTpueM, alloMUHUEM. BeiTecHeHue
XJIOPOM OpoMa UJTM MOJ1a U3 PACTBOPOB UX COJICH.

B3auMogeiicTBue cepbl ¢ MeTallaMy, BOAOPOIOM U KUCIOPOAOM.

B3aumozelicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIIBIO.

[Tormomienre yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccranoBienune Memu u3 ee okcuaa yriaem. OOpasisl MPUPOIHBIX
coeMHEHUN XxJjopa, cepbl, ¢docdopa, yriaepoma, kpeMHus. OOpas3ibl BOKHEUIIMX [JI1 HAPOJHOTO XO3MCTBA CyIbh(aToB,

HUTpATOB, KapOoHaTOB, PocdaToB. OOpa3Ibl CTEKIIA, KEPAMUKH, IIEMEHTA.



JlabopatopHblie onbIThl. KadecTBeHHas peakuusi Ha xyopua-uoH. KadecTBeHHas peakius Ha cyibgar-uoH. Pacro3znaBanue
coiet ammonus. [losydyeHue yrJeKHUciIoro ra3a M e€ro pacno3HaBaHue. KadecTBeHHas peakiusi Ha KapOOHAT-HOH.

O3HaKOMIJICHHE C IMPpUPOAHBIMH CUIIUKATAMMH. O3HaKOMIJICHHE C HpO,Z[YKHI/Ieﬁ CHJIMKATHOU IMPOMBIINIJIICHHOCTH.

TEMA 4

IpakTukym Ne 2

CpoiicTBa HeMeTaJUI0B H UX coequHeHmii (3 u)

4. PelieHne 3KCIEpUMEHTANIBHBIX 3a1a4 1o TeMme «Iloarpynmna kucnoponaay.

5. Pemenue skcnepuMeHTanbHbIX 3a1a4 10 Teme «lloarpynmnel azota u yraeponay.

6. Ilomydyenue, cobrpanne U pacrio3HaBaHUE Ta30B.

TEMA 5 IlepBoHayajibHbIe CBeJAeHUs 00 opraHnyeckux Bemecrsax-104

IlepBoHaYaJIbHBIE CBENEHUS O CTPOCHMM OPraHUYECKMX BELIECTB. YTIEBOAOPOIABI: METaH, JTaH, JTWICH. McmouHuku
Y21e6000p0o008. npupoOHbvlil 2as3, Hegmb, yeons. Kuciopoaconepkalue COSAUHEHUs: CIUPThl (METAHOJ, 3TaHOJ, TIIULEPUH),
KapOOHOBBIE KHUCJIOTHI (YKCyCHasi KHUCJIOTa, aMUHOYKCYCHas KHCJIOTa, CTEAPUHOBAs M OJEUMHOBAas KHUCIOTHI). buonormyecku

BA’>XKHBIC BCIICCTBA: JKUPHbI, I''TFOKO034, oenku. Xumuueckoe 3acpA3HeHUue OprOfCCZIOWQIZ cpeabz U e20 nocie0Ccmeusl.

Tema 6.00001eHre 3HAHMIA IO XMMHUM 32 KyPC OCHOBHOM MIKOJIBI (8 1)



DU3NYECKUN CMBICIT TTOPAIKOBOTO HOMEPA BJIEMEHTAa B MEPUOAUUYECKON cUcTeMe xumuueckux siemeHToB [l. . Menneneena,
HOMEPOB IMeprOoa U TPyIIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U UX COCIMHEHUI B MEpUOaxX U TPYyIIax B CBETE
MPEJICTABICHUN O CTPOCHUU aTOMOB AJIEMEHTOB. 3HAUYCHHUE TIEPUOINUECKOTO 3aKOHA.

THUIBI XUMUYECKUX CBSI3€M M TUIIBI KPUCTAJUIMYECKUX PEIETOK. B3aUMOCBS3b CTPOCHUS I CBOMCTB BEIIECTB.

Knaccudukanys XuMUIeCKUX peakIyil Mo pa3IMYHbIM MpU3HaKaM (YHCIIO M COCTaB PEarupyroIux U 00pa3yIoNnuXcsl BEIICCTB;
Ter10Bor A(h(PeKT; UCIOIB30BAHKE KaTalll3aTopa; HalpaBIeHEe; U3MECHEHHUE CTEIICHEH OKUCIICHUS aTOMOB).

[IpocTteie M cnoxkHBIE BemecTBa. MeTamibl U HeMeTasulbl. [ eHeTuYecKue psiibl METaJIa, HEMETAIJIA U MEPEXOTHOTO METasa.
Oxcupl (OCHOBHBIC, aM(POTEpHBIC U KUCIOTHBIC), THAPOKCHUIBLI (OCHOBaHMS, aM(DOTEepHbIE THAPOKCHUIBI U KUCIOTHI) U COJIH:
COCTaB, Kjaccuukaius U o0lme XMMHUUECKHUE CBOMCTBA B CBETE TEOPUU DJICKTPOIUTUYECKON AUCCOLMUAIIMY U MPEJICTABICHUN O

Imponeccax OKUCIICHUA-BOCCTAHOBIICHUA



TemaTtuueckuii man XUMMUSA- 8- kaace «Touka poctay

Ne Tema ypoka Kou-Bo dopma [IpakTika ¢ mpuMeHEHHEM J1abOpPaTOPHOTO
4acoB obopynoBanus Llentpa «Touka pocTay
1 [Tpuemsl oOpailieHus ¢ BelecTBaMu 1 JlaGopaTopHBIil OIBIT N3yueHne ctpoeHus miaMeHu
2 ArperatHble COCTOSIHUE BEILIECTB 1 JlaGopartopHsiii onbiT | I3MepeHue TemnepaTypbl KUTIEHUS BOJIBI C
MOMOILBIO JJA0OPATOPHOTO TEPMOMETPA
3 ArperaTHble COCTOSIHUE BEILIECTB 1 JlabopaTopHslil onbIT | Onpezenenre TeMepaTypbl IUIABICHUS U
KPUCTAILIN3aLMU METAJLJIA
4 Bona 1 [IpakTuyeckas pabora | BomonpoBoaHas v JUCTUIIIMPOBAHHAS BOJIA
5 [Ipr3HaKy XUMUYECKUX PEAKIIUI 1 JIeMOHCTpallMOHHBIN BriieneHne 1 MOriomeHue Tema - pu3HaKk
OIIBIT XAMUYECKOU pEaKIINU
6 PacTtBOpBI 1 pacTBOPUMOCTH 1 JlaGopaTopHBIi OMBIT Habmronenue 3a pocToM KpUCTaIIOB
7 PacTtBOpBI M pacTBOPUMOCTH 1 JIaGopaTopHBIil OIBIT [IepeHachlieHHBINA PACTBOP
9 OCHOBHBIE ~ KJIaCChl HEOPraHUYECKUX 1 [IpakTuueckas pabora Wupmkaropst u pH cpena
BEILIECTB
10 Kucnorsl, ocHOBaHus1, conu 1 JIaGopaTopHBIil OMBIT Omnpenenenue pH cpensl B pa3HbIX cpenax
11 Peakiun KHCIIOT W OCHOBaHUU C 1 JlaGopaTopHBIil OTIBIT [TomyyeHne MeHOro Kyropoca peakuuein
OKCHUJIaMU oOMeHa MEXKy CEpHOUM KUCIOTOM U

okcugom meau (1)




12 Kucnorasie 1 OCHOBHbBIE OKCUBI JIeMOHCTpallMOHHBIN BrieneHne v NoriomeHue yriekuciaoro
OTIBIT rasza
13 Peakuus HenTpanmzanuu JleMOHCTpallMOHHBIN Peakuus HenTpanmuzanuu
OTIBIT
14 PacueTsl Mo XuMHYECKHM ypaBHEHUAM [TpakTyeckas padora OmnpeneneHre Macchl peareHTa Mo 00bemMy
ra3000pa3HbIX MPOJAYKTOB IIPH €0
Pa3JI0KEHAN

15 Kpucramnmmueckue pemerku JIeMOHCTpaMOHHbBIE O00CHOBaHKE CYIIECTBOBAHUS COETMHEHHIA
OTIBITHI C HEMOJIEKYJISIPHOM PEIIETKON

16 Kpucrannnueckue pemeTku JIeMOHCTpallMOHHbIE Pacnio3HaBaHue BEILIECTB C pa3HOM
OTIBITHI KPUCTAIUIMYECKON PEIETKON

17 DIIEKTPOIUTAYECKAS JUCCOLIUALIMS JlaGopaTopHBIil OIBIT TemnoBoit 3 hekT pacTBOpEHUS BEIECTB B

BOJIE

18 DIIEKTPOIUTAYECKAS] TUCCOLUAIUSA JleMOHCTpalMOHHbIE DJIEKTPOJIUTHI U HEATICKTPOJIUTHI
OTIBITHI

19 DIIEKTPOIUTAYECKAS] TUCCOLUAIUSA JleMOHCTpalMOHHbIE CuwiibHBIC U CJTa0bIE AJIEKTPOIUTHI
OTIBITHI

20 DIIEKTPOIUTHYECKAS JUCCOLUALINS JleMOHCTpallMOHHBIE Pacrnio3znaBanue BemecTs ¢ pa3HoOM
OTIBITHI KPUCTAJTMYECKON PEIETKON

21 DIIEKTPOIUTAYECKAS] AUCCOINALUS JIeMOHCTpallMOHHbIE 3aBUCUMOCTB AJIEKTPONPOBOIHOCTH




OIIBITHI

PaCTBOPOB CHJIbHBIX 3JICKTPOJIUTOB OT

KOHOCHTPAINH NOHOB

22 DIIEKTPOIUTAYECKAS JUCCOLUALIMS [IpakTuueckas pabota Ornpenenenre KOHIIEHTPAUMU COJIH 110
AJIEKTPOIPOBOAHOCTH PacTBOpPA
23 DIIEKTPOIUTUYECKAS JTUCCOIAALINS JlaGopaTopHBIil OIBIT B3aumoneiicTBue rugpokcuaa 6apus ¢
CEpHOM KUCIIOTOU
24 OcCHOBHBIE CBOMCTBA aMMHAKa JIeMOHCTpallMOHHbIE OcCHOBHBIE CBOMCTBA AMMHUAKa
OTIBITHI
25 OcCHOBHBIE CBOMCTBA aMMHAKa JIeMOHCTpallMOHHbIE OObpa3oBaHue cojeil aMMOHUS
OIIBITHI
26 CKOpOCTh XUMUYECKON PEAKITUT JIaGopaTopHBIil OBIT Ornpenenenue CKOPOCTH PEAKLINH
27 CKopoCTh XUMUYECKON PEAKIINU JleMOHCTpalMOHHbIE BrnusiHME KOHIIEHTpaLUU Pearupyrommnx
OIIBITHI BEILIECTB HA CKOPOCTb PEAKIIUU
28 CKOpOCTh XUMUYECKON PEAKIINT JleMOHCTpaMOHHbIE BinmsHue temneparypbl Ha CKOPOCTh
OIIBITHI peaxkuuu
29 OKUCANTETbHO-BOCCTAHOBUTENIBHBIC JlaGopaTopHBIil OIBIT N3menenne pH B xone okuCIUTEIBHO-
peakuuun BOCCTAHOBUTEIBHBIX pEAKIUN
30 OKHCIIUTENBEHO-BOCCTAHOBUTEIILHBIE JIaGopartopHblif onbIT | OKUCIUTEIBHO- BOCCTAHOBJICHHBIE PEaKIIUU
peakuuu
31 Hewmerasbl JIaGopaTopHBIil OIBIT B3aumozernicTBre N3BECTKOBOW BOJBI C




YIJIICKHUCIIBIM I'a30M

32 Hemeranisl JIaGopaTopHBIil OIBIT B3auMopeiicTBue N3BECTKOBOM BOJIBI C
YTIICKUCITBIM Ta30M
33 Cepnas KucioTa JIaGopaTOpHBI OIBIT KauecTBenHnas peakmus Ha Cyab(haT-HOH.
34 00o01IeHne JlaGopaTopHbIE ONBITHI Pabora ¢ natunkamu TeMiepaTypsbl,
IJIOTHOCTH, omnpenenenue PH....
35 0000111eH1Ee JlaGopaTopHBbIE OIBITHI PaboTa ¢ maTymkamu TemriepaTyphl,

IJIOTHOCTH, onpenenenue PH....




Tematuueckuii mnan XUMMUSA-9- kinace «Touka pocTa»

Ne Tema ypoka Koui-Bo dopma [IpakTuka ¢ mpuMeHeHHEM J1ab0pPaTOPHOTO
4acoB ob0opynoBanus Llentpa «Touka pocta»
1 1 JlaboparopHas padota | OnpenesieHre BOAOPOBOIHON U
Hewmeranbr JTACTUJUIMPOBAHHOW BOJBI
2 Peakiuun voHHOTO OOMEHa 1 JIabopaTtopHas padbota Peakuus HelTpanuzanuu
3 Peakiuu voHHOTO OOMEHa 1 JlabopaTtopHas pabora | Peakuus HelTpaau3auuu.
B3anmoneiicTBrue ruipOKCHIa HaTPUs
C COJISTHOM KHCIIOTOM
4 XKeneso u ero coelMHEHUs 1 JlabopaTtopHas padota | DIEKTPOIUTHI U HEINEKTPOIUTHI
5 [Ilenoynble METAITBI 1 JlaGoparopnas padora | Onpenenenne pH pacTBopoB cosneit
6 Meraiibl 1 JlabopaTtopHnas pabora | OnpeneneHue TeMIepaTypsl IIaBICHUS U
KPUCTAJIM3AIUN MeTaslIa
7 [llenounsle METAIIIBI 1 JleMOHCTpallMOHHBIN TernoBoit addexT pacTBOpEeHUs BEIIECTB B
BOJIE
AKCIIEPUMEHT
8 Oprannyeckue KACIOThI 1 JlabopaTopHslii onibIT | Onpeenenye 3IeKTPONPOBOAHOCTH U




pHpacTBOpa yKCyCHOM KUCIOTHI»

9 ["anorensr JlabopaTopHslii onibIT | CpaBHUTENBHOE ONPEIETICHUE
PacTBOPUMOCTH TaJIOTEHUIOB cepedpar

10 AMUHOKHCIIOTBI JlabopaTopHslil onbIT | KuCIOTHBIE CBOMICTBA aMUHOKHUCIIOT

11 [[lenoyHO3€eMENBHBIE METAILIIBI JlabopaTopHsriii onbIT | [IpsiMOe KOHAYKTOMETPUIECKOE
onpeaerIeHue KOHIEHTPALUH COJH B
pacTBope

12 [[lenouyHO3€MENBHBIE METAILIIBI JlaGopartopHslii onbiT | B3aumoaeiicTBre rupokcuaa 6apusi ¢
CEpHOU KHCIIOTOW»

13 [lenouHbIe METAILIBI [Ipaktuueckas padora | Onpenenenue pH pacTBOpOB KUCIOT U
ieno4yen

14 [Ilenounbie METAIITBI JlaGopartopHslii onbiT | pH B pa3HbIX cpenax

15 [I{en0uHbIE METATLIBI JlabopatopHusiii onibIT | OcHOBaHus. Peakius HedTpanuzanuu

16 Kucnotst nabopaTopHblil onbIT | Onpesenenne KUCIOTHOCTH MOYBBI

17 OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE JIaGopartopHblif onbIT | OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE

peaKIy peakunu. M3yuenue peakuuu

B3aMMOJICUCTBUS CyJIb(UTA HATPUS C
NEPOKCUAOM BOJOPOAA

18 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE JlabopatopHhsiii onbiT | I3menenue pH B X01i€ OKMCIUTENBHO-

peakiuu

BOCCTAaHOBHUTCIBbHBIX peaKI_II/Iﬁ




19

KI/ICJIOTBI, OCHOBAaHUA

JlaGopaTOpHBIi OMBIT

Onpez:eneHHe KHCJIOTHOCTH ITOYBbI

20 ABOTHas KUCJIOTa [Tpaktuueckas padota | OnpejeneHne HUTPAT-HOHOB B
MUTATEBHBIX PACTBOPaXx (C MOMOIIBIO
MOHOCEJIEKTUBHOTO 3JIEKTPOIA)
21 DNEKTPOIUTAYECKAS TUCCOIUAITUS JlabopaTopHblii onibIT | BiusiHue pacTBOpUTENS HA TUCCOIMAIUIO
22 DNEKTPOIUTAYECKAS TUCCOIUAITUS [IpakTuueckas pabota | YcaoBusi IpOTEKaHUSI XUMHUYECKUX PEAKIIHIA
MEX]Iy pacTBOPaMU AIIEKTPOIUTOB JI0
KOHIIA.
23 Kucnotsli, conu, ocHOBaHUS [IpakTuueckas pabora CBoiicTBa KUCJIOT, OCHOBaHUH, OKCUJIOB U
COJIEH.
24 [I{e10uyHO3E€MENIBHBIE METAILIIBI [IpakTuueckas pabora Pelienue 3xcriepuMeHTalbHBIX 3a4a4.
25 Kucnopon [IpakTuueckas pabora [Toarpymnma kuciopoaa
26 CoenuHenus yriepojaa [TpakTuyeckas padora [Tonyuenue, coOupanue v pacrno3HaBaHUE
ra3on
27 A30T, yriieposa [TpakTuyeckas padora DKCNEPUMEHTAJIBbHBIC 33]1a4H 110 TEME:
«[Toarpymisl a30Ta u yriaepoay.
28 Meraibl [IpakTuueckas pabora Ocy1iecTBIEHHUE IENOYKU XUMUYECKUX

IIPEBPALIEHAN METAJIJIOB




29 MeTtauibl [IpakTuyeckas padora [Tonydyenue u CBOMCTBA COCAUHEHUM
METaJJIOB

30 ["amoreHsr JIaGopaTOpHBI OIBIT KauecTBenHas peakiusi Ha XJIOpUI-HOH.

31 Cepnas Kuciora JIaGopaTOpHBI OIBIT KauecTBenHnas peakmus Ha Cyab(haT-HOH.

32 CoenuHenus azoTa JIaGopaTopHBIil ONBIT Pacnio3naBanue coseit aMMOHUS

33 Yrnepon JIaGopaTopHBIil OIBIT KauecTBeHHas peakuus Ha KapOOHAT-HOH.

34 O06001eHNe JlaGopaTopHBIil OIBIT Pabota ¢ natunkamu
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