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Pabouas nmporpamma Kypca BHEYpOUHOU JEATENbHOCTA « XUMUS B IKCIIEPUMEHTAX U
3amadax. 8-9 kimaccel» (nmanmee — IIporpamma) BKIIOYAET MOSICHUTENBHYIO 3aIlKCKY,
coziepkaHue 00yUYeHUs, TUTAHUPYEMBIE PE3YJIbTAThl OCBOCHHSI IPOTPAMMBI, TEMAaTUYECKOE
IJIaHUPOBAHUE.

[TosicHuTenpHAas 3amucKa OTpa)kaeT OOIIUE 1SN U 3a/1a4d U3YUYEHUS MIPeIaraeMoro
Kypca, €ro MeCTO B CTPYKType YyueOHOro IUlaHa, MOAXOJbl K OTOOpY COAep KaHusi,
ONpEeIEICHUIO TUIaHUPYEMBIX PE3YIbTaTOB.

[InanupyemMbie pe3ynbTaThl OCBOCHHUSI MPOTPaMMbl Kypca BKJIIOYAIOT JIMUHOCTHBIE,
METaIpeIMETHbIE PE3yJIbTaThl 32 BECh MEPUOJ OOyUYEeHHsS] HAa YPOBHE OCHOBHOI'O OOLIETO

00pa3oBaHUsl.

HOACHUTEJIBHAA 3AIIMCKA

OO0mas xapakTepucTHKa Kypca

Pabouas nmporpamMmma Kypca BHEYpOUHOU JEATETbHOCTU « XUMUS B IKCIIEPUMEHTAX U
3amavax» (manee — I[Iporpamma) coctaBieHa miig 8—9 KIaccoB HAa OCHOBE MOJIOXKEHUHN U
TpeOOBaHMIA:

— denepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa OCHOBHOTO
obmero obpa3oBaHus (YTBEPXKJICH IMpUKa3oM MHUHHCTEPCTBA MpocBemeHus Poccuiickoi
®epneparuu ot 31 masg 2021 r. Ne 287);

— dbenepanbHOlt  0o0pa3oBaTeNbHOM  MpPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHus (yTBEpXKJeHa TpuKazoM MuUHHCTEpPCTBA mpocBemeHus Poccuiickoi
®enepanuu ot 18 mas 2023 r. Ne 370).

[Iporpamma  ypaensier 0cob0€  BHUMAaHUE  BBIMNOJHEHHIO  OOyYarOU[UMUCS
XUMHUYECKOTO JKCIEPUMEHTA — JIA0OPATOPHBIX OMBITOB W MPAaKTHYECKUX pPadOT, 4TO
MO3BOJIUT KM Ha TMPAKTHUKE W3YyYUTh 3aKOHOMEPHOCTH MPOTEKAHHUSI XUMHUYECKHUX

IpouecCoB, pPA3BUTb IPAKTHUYCCKHUC YMCHHA W HABBIKKM IINIAHUPOBAHUS, IMOAT'OTOBKH,



MIPOBEEHUS, aHAIN3a U UHTEPIIPETALINU MTOJTYUYECHHBIX SKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB,
HAYYUTHCS MIPUMEHSTh TEOPETUUECKUE 3HAHUSA I OOBICHEHHS] XUMUYECKUX MPOIIECCOB,
NPOUCXOJAIIMX B TOM 4YHCIE B CUTyalUusAX >KU3HEHHOro Xxapakrepa. OCO3HaHHOE
BBITIOJTHEHUE XUMHUYECKHX JKCIEPUMEHTAIbHBIX pPadOT CIOCOOCTBYET MOBBIIICHUIO
MOTHUBAIIMHU K U3YUYCHUIO XUMUH.

[Iporpammoil MpesycCMOTPEHO TaKKE PEIICHHE O0yYarolMMUCS KAYECTBEHHBIX U
KOJIMYECTBEHHBIX 3aJlady PA3JIUYHBIX THUIIOB U YPOBHEW CIOXHOCTH, B TOM YHCIE
OJIMMIUAJHBIX. BBIMIOTHEHUIO XUMHUYECKOTO SKCIEPUMEHTAa U PELICHUIO 3ajad
00s13aTEIHHO JIOJDKHO TPEIIECTBOBATh 3HAKOMCTBO OOYYAIONIUXCSI CO CBS3aHHBIMH C
HUMH 3JIEMEHTaMU COJACPKAHMUS.

[IporpamMmma Kypca BHEYpPOUHOM JEATEIBHOCTH «XHUMHUS B DJKCIIEPUMEHTaX W
3aauax» Oyner BocTpeOoBaHa 00y4aIOUMMUCS, KOTOPbIE MOTUBUPOBAHBI K OCO3HAHHOMY

BBIOOpPY Mpodeccuit, CBA3aHHBIX C MPUMEHEHHUEM XUMUYECKUX 3HAHUM.

Ieab 1 3a7a4n Kypca

Heas [Iporpammel — obecrnieunTh UHIMBUIYATbHBIE MOTPEOHOCTH OOYYAIOIINXCS B
U3YYEeHUU XUMHUHU B YCIOBUSX, KOrja y4eOHbIN IJIaH 00pa3oBaTelIbHONW OpraHu3aluu
peaycMaTpuBaeT U3ydeHue yueOHoro npeamera « XUMus» TOIbKO Ha 6a30BOM ypOBHE.

[Ipennaraemas IlporpaMMa y4YuTBHIBA€T MCUXOJOTO-MEAATOTHYECKHE OCOOEHHOCTH
COOTBETCTBYIOIICH BO3pacTHOM kaTeropum oOyuaromuxcs. Ee ocBoeHue cnocoOCTByeT
pa3BUTHIO y OOydalomuXxcs MHTEpeca K M3YYCHHIO XMUMHHM M cepaM JesTeIbHOCTH,
CBSI3aHHBIM C XUMHUEH, MOTHUBAIIMHA K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOMIETO MTPOQIIIS
Y HaIPaBJICHHOCTHU JAJIbHEUIIIET0 00yUeHUSI.
N3yuenue kypca HampaBiieHO Ha (OPMHUPOBAHKE Yy O0YUAIOIIUXCS:

— CUCTEMbl XUMHUYECKMX 3HAaHUW KAK KOMIIOHEHTA €CTECTBEHHO-HAYy4YHOU
KApTUHBI MHpA, KaK OCHOBBI JUIA TIOHMMAaHUS XUMHUYECKON CTOPOHBI SIBJICHUMU

OKPY>KaIoIlIero MUpPa;



— WHTEpPECa Ha TMPOJODKEHHE OOy4YeHUs Ha YpOBHE CpEIHEro OOIIero
00pa3oBaHUsI.

B pamkax penieHust o0cCHOBHBIX 3aj1a4 [IporpaMmbl TOJDKHO OBITH 00€CTICUEHO:

— NpUOOIICHHE OO0yJalomUXCsd K CaMOCTOSTEIBHON I03HABaTEIbLHOMN u
MCCIIEIOBATEIIbCKOM IEATENBHOCTH, K HAYYHBIM METOJaM [O3HAHUS,

— dbopmupoBaHre y O0y4YarOMIMXCd MOTHUBALIMM U Pa3BUTHE CIOCOOHOCTEW K
M3YUYECHUIO XUMUH;

— dbopmupoBaHre y 0Oy4aromuxcs YMEHHUN OOBSACHITh U OIICHUBATH SIBJICHUS
OKPYXAaIOUIEro MUpa, UCHOJIb3Yys 3HAHHUS W OINBIT, MOJYYEHHBIE MPU U3YUYEHUU XUMUH,
OPUMEHSITh HMX TP PEIICHHH TMpoOJieM B TOBCEAHEBHOW KU3HU U TPYAOBOU
JIEATENbHOCTH;

— OCO3HaHWE OOYyYAIIMMHCS IIEHHOCTH XWUMHUYECKUX 3HAHWM B JKU3HU
YEJIOBEKA, TOBBILICHUE YPOBHS JSKOJOTMYECKOW KYJbTYpPbl, HENPUATHE JIEWCTBHM,
IIPUHOCSIIIUX BPEJl OKPYIKAIOLIEH CPEAE U 310POBBIO JIFOJEH;

— npuoOpeTeHre 00yyaroIUMHKCS OIbITa CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB

(KJIIO‘I@BBIX KOMHCTCHHHﬁ), HCO6XOJII/IMBIX AJI pa3/IMYHBIX BUAOB JACATCIIBHOCTH.

MecTo Kypca B 00pa30BaTeJIbHOM Ipolecce

[Iporpamma kKypca «XuMHS B D3KCHEPUMEHTaX M 3a/Jadax» paccyuTaHa  Ha
peanuzalrio B TeueHUEe 68 yuyeOHBIX YacOB B paMKax BHEYPOUHOU JEATENbHOCTH B 89
kiaccax (34 gaca B 8 kiacce u 34 gaca B 9 knacce). Kypc MokeT ObITh MCTIOJIB30BaH ISt
oOoramienust 0a30BOTO Kypca XMMHHU MPaKTUKO-OPHUEHTHPOBAHHBIM COJECPKAHUEM MU
aKTUBHBIMM  BUJAMM  JeiTeabHOCTH  oOywatommxcsa.  [Iporpamma  siBisiercs
COJIEpKaTENbHBIM U METOAMYECKUM OPUEHTUPOM JJIsi COCTABJIEHUS IefaroraMu pabouux
IIPOrPAMM.

[Iporpamma Kypca BHEYpPOUHOH JEATETBHOCTH «XHUMHUS B OKCIEPUMEHTAX M

3aadax» HallpaBJICHAa Ha JOCTHXXCHHC PC3YJIbTATOB, KOTOPBLIC AOIIOJHAIOT N yI‘.Hy6J'I$IIOT



chopmynupoBaHHble B (enepaibHOM paboueld mMporpamMme MO YYEOHOMY MPEIMETY
«Xumus» (6a30BbIi YpPOBEHB) TpeOOBaHUS K MPEAMETHBIM pe3yJIbTaTaM.

JlesITensHOCTh 00YYaroIMXCsl IpeycMaTpruBaeT aKTUBHOCTh U CAMOCTOSITEIBHOCTD,
CoueTaeT WHIWBUAYaTbHYI0 M TpymmoByl ¢opmbl paboTel. CTpyKTypHpOBaHHE
TEMaTHYECKOTo TUIaHupoBaHus B [IporpamMmme COOTBETCTBYET MOPSAIKY U3yUEHUS Pa3aeiioB
U TeM XUMUU Ha 0a30BOM ypOBHE B OCHOBHOH IIIKOJE€ M OOECIIEYMBAET TEM CaMbIM
IIPEEMCTBEHHOCTh YPOYHON U BHEYPOUHOU EATEIBHOCTH.

[IpennoxeHHble SIEMEHTBHl COJCPKAHUS MU BUIBl JAEATEIBHOCTH MOTYT OBIThH
KOHKPETH3UPOBaHbl C yUYE€TOM HMHIUBUAYaJbHBIX 3aIpOCOB oOywaromuxcs. Pacimmpenue
COJIEp)KaHUsl U BHJIOB JESATEIIBHOCTH CBSI3aHO C BO3MOXKHOCTBIO BBIOOpa II€1arorom
pa3IMyYHBIX BApUAHTOB Y4YE€OHO-METOJUYECKOrOo oOOecreueHuss Kypca, a Takke C
CYIIECTBYIOIIUMHU YCIOBHUSIMU MIKOJIBHON HH(DOPMAITMOHHOOOPA30BaTEIbHON CPEIbI.

s 3HaKoMmMcTBa oOydaromuxcs ¢ mpodeccusMu, CBS3aHHBIMA C XHMHUEH U
XUMHUYECKON HAYKOW ¥ TIOBBIIICHUS X MOTHBAIMU K M3YyUYEHHUIO XUMHUHU PEKOMEHIYETCS
BKJIIOUUTH B MPOTPAMMYy SKCKYPCHH HA TPEANPUATHSA, B PErHOHATBHBIE MY3€H, BY3BI.
ConepxkarenbHble dJeMEHTHI [IporpamMmbl TMO3BOJIIOT OPraHM30BaTh Ha WX OCHOBE
NPAaKTHYECKYI0 W TMOMCKOBO-HCCIIEOBATEIBCKYIO ACSITENbHOCTh, PE3yJIbTaThl KOTOPOM
MOTYT OBITh HCIIOJIb30BAHBI TMPH pealu3alud OOYYaloUIMMHCS WHANBHIYAIbHBIX
npoekToB. TeMbl MPOEKTOB PEKOMEHAOBAHO BBIOMPATh C YYETOM PETHOHAIBHOM

crienupuKH.



COILEPKXAHUE OBYUYEHUA
8 KUIACC

Paszneun 1. IlepBoHayaibHble XUMUYECKHAE MIOHATHS

Xumusi — BaxHasg OOJACTh €CTECTBO3HAHUA U MPAKTUYECKOU JIESITEIbHOCTH
yenoBeka. [Ipeamer xumuun. Posib XMMHUM B JKM3HHM 4YellOBeKa. XHMUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKHE W XHMHUYECKHE CBOMCTBA BEIIECTB. ATperaTHbie
cocTosiHuA BeulecTB. [IOHATHE O TEOPETHUECKUX M AMIIMPUYECKUX METOJIaX MO3HAHHUS B
€CTECTBEHHBIX Haykax. lIpeacTaBneHrs o HAy4HOM MO3HAHUM HA SMIIMPUYECKOM YpPOBHE.
SI3BIK XUMHH.

[Tonatue o wMeromax pabOTBl ¢ XUMHYECKUMM BemiectBaMu. OOopyaoBaHue
IIKOJIBHOM XHUMHU4YecKoil abopaTopuu. [TpaBuna Ge3onacHoro oOpamieHus ¢ BellecTBaMu
1 J1a0OPATOPHBIM 000PYTOBAHHUEM.

Yucrtele BemiecTBa U cMecu. CriocoOwl pazaenenus cMeceid. OuncTka BelecTB.

ATOMBI U MOJICKYJIBI. XHUMHYECKHE DJICMEHTEIL. HpOCTBIG M CJIOXXHBIC BCIICCTBA.

MeTtauipl 1 HEMETAJUIBIL.

Xumuueckass ¢opmyna. OtHocuTenbHass aromMHas Macca. OTHOCHTETbHas
MOJIEKYJISIpHAs Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEJUHEHUH.
Haxosxnenue mpocretieit (opMyJIbl BEIIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monb. MomsipHass Mmacca. Pacuetsl 1o  ¢opmynam
XUMUYECKUX CcOoelMHeHuH. MonspHas wacca cMecu BemecTtB. MouibHas — J10Jis
XUMHUYECKOTO AJIEMEHTa B coeluHeHUHU. HaxoxkneHue mpocreitiieit ¢opmylibl BellecTBa
IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

XHAMHUYECKas PEAKIUA U €€ NIPU3HAKU. Y CIOBUS NPOTEKAHUS XUMUYECKUX PEAKIIUM.
XWMHUYECKHE YpPAaBHEHUA. THIIBI XUMHYECKUX peakuui. PacdeTsl mo XMMHUYECKHM
YPaBHEHHUSIM.

3KCI’l€pMM€Hma]leO€ uzydeHue eeujecme u SAGNEHUU:



. W3yuenue u omnucanue (PU3MYECKUX CBOWCTB OOpPA3I[OB HEOPTaHUYECKUX
BEIIIECTB.

. [IpaBuna paboTel B nabopaTopuu U mpueMbl oOpamieHus ¢ J1abopaTOPHBIM
000pyTI0BaHUEM.

. Paznenenue cmecen.

. Onucanue (U3UYECKUX CBOMCTB OOpa3lOB HEOPTaHWYCCKUX BEIIECTB —
METaJUIOB U HEMETAJIOB.

. HaGmonienre pu3nieckux 1 XuMUYECKUX SIBJICHUU.

. HabGmionenne u omnucaHue MPU3HAKOB MPOTEKAHUS XUMUYECKUX PpPeaKIui
Pa3HBIX THIIOB.

Pewenue pacuemmnvix 3a0au mo popmyliaM W ypaBHCHHSIM XHUMHYECKUX pPEaKITUH

pPas3siiIndHOTO YPOBHA CJIO0KHOCTH, B TOM YUCJIC OJIMMITMAAHBIX.

Pa3znen 2. BakHeiimne npeacTaBUTe/IM HEOPraHMYECKHUX BellleCTB

Bo3ayx — cMech razon. CoctaB Bo3ayxa. 3akoH ABorajipo. MoJisspHbIit 00beM
razoB. OrTHoOcuTENnbHAasT IUIOTHOCTh ra3oB. OmnpeneneHue OTHOCUTEIbHOMN
MOJIEKYJISIPHOM MaccChl ra3000pa3HOro BEIIECTBA MO U3BECTHOM OTHOCHUTEIIBHOU
I10THOCTH. OOBEMHBIC OTHOIIIECHUS Ta30B IPH XUMUYECKUX PEAKITUSIX.

Kucnopon. Oxcunpbl. Ilpumenenue kwucnopoga. CrmocoObl MOTydYeHUs
KHCIIOpoJia B labopaTopuu M MpoMbITiuieHHOCTH. [loHsiTue 0 karanusarope. O30H —
AJUTOTPOITHAS MOAU(PUKALINS KUCIOPOIA.

TeroBoit 3¢ (dekT XMMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U HJIOTEPMUUYECKUE PEAKIIUH.

Bonopon. Haxoxaenue Bojoposa B npupoje, (GU3NYECKUe U XUMUYECKHE
CBOMCTBA, NPUMEHEHHUE, CIIOCOORI MojyueHus1. [IoHATHE O KUCIOTaX U COMSIX.

Bonma. ®usnueckue cBoictBa BoAbl. Boma kak pactBopurens. PacTBopbl.

HaCBIIHCHHLIe N HCHACBIIICHHBIC PAaCTBOPHI. PaCTBOpI/IMOCTB BCIICCTB B BOJAC.



CriocoObl BhIpKEHHUSI KOHIICHTPAIIMM PACTBOPOB: MAcCOBas JIOJISI PACTBOPEHHOTO
BEIIECTBA, MOJISIPHAS KOHIIEHTpanus. Poiib pacTBOPOB B NPUPOAE W B KU3HU
YyeJ0BEeKa.

Xumuueckne cBoiicTBa BoOAbl. IloHsitue 00 ocHoBaHusx. Iloustue 00
nHauKaropax. KpyroBopot Bojbl B mpupoie. 3arpa3HeHue NPUPOIHBIX BO/I.

OxpaHa ¥ OYHUCTKA NPUPOJIHBIX BOJ.
Knaccudukanus neopranumdeckux coenauHeHui. Oxcunbl. Knaccudukamms

OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBIC,  KHCJIOTHbIE, amM(pOTEepHbIE) U
Hecoseo0pasyromue.

Ou3nNYECKUe W XAPAKTEPHBIE XHUMUYECKHE CBOMCTBA OKCUAOB. I[lomyueHue
OKCHJIOB.

[ToHATHE O TMAPOKCHUIAX — OCHOBAHUSAX M KUCIOPOACOAEPKAIIUX KHCIOTaX.
Kucnotsl. ®uznueckre 1 XuMUYECKUE CBOMCTBA KUCIOT. [loydenne KUCior.
Kucnotsl B npupojie, npuMeHeHNE BaKHEHIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIEIOYH U HEPACTBOPUMBIE
ocHoBanus. Illenoun, mx cBoiicTBa M cmocoObl monydeHus. HepacTBopumbie
OCHOBaHMsI, UX CBOWCTBA M CHOcOoObl monyuyeHus. AmdorepHocts. [lonsrtue o6
aM(pOTEPHBIX TUIPOKCUAAX U TOJIyUECHHE.

Conu. ®u3nuecknue M XapaKTEepHbIE XUMHYECKHE CBoWcTBa. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEIUHEHUM.
JKcnepumenmanvHoe uzyyeHue 6eujecme U A6IeHUIL.:

* O3zHakoMjeHHE ¢ 00pa3laMu OKCHJIOB M OMTUCAHHE UX CBOWCTB.

* Ilomyudenue, cobupanue KUciIopoaa, U3y4eHue ero CBOICTB.

* Ilomyudenue u cobupanue BoJIOpoa.

* Bsanmonaencrsue KUCIOT ¢ METAJUIAMM.

* IlpuroroBineHue pacTBOPOB C  OINPENEIICHHOM MAacCOBOW  JIOJIEU

pPacTBOPEHHOTO BEIIECTBA.



* OmnpenesieHUE paCTBOPOB KUCIIOT U IIEJI0YEH C TOMOIIbIO UHIUKATOPOB.

* Peakuus HeWTpaau3amuu.

* BzaumopeiicTBre pacTBopa cepHOM KUCIOTHI ¢ okcuioM Meau(Il).

* IlonyueHue HEPACTBOPUMBIX OCHOBAHUM U U3YUYECHUE UX CBOMCTB.

* BeITEeCHEHHE OJJHOTO METaJIa APYTUM U3 PaCTBOPA COJIU.

* BsaumojeicTBue rUApOKCHAA IIMHKA C pACTBOPAMHU KHCJIOT U IIEJIOYEH.

* PelleHME SKCNEPUMEHTANIBHBIX 3a7ady 1Mo TeMe «OCHOBHBIE KJACChl

HEOPraHUYECKUX COCTMHEHUI.

Pewenue 3a0au ¢ Mcnonb30BaHUEM TMOHATHI «MaccoBasi J0Jig BEIIECTBAa B
pacTBOpe»;  «MOJISIpHAsT ~ KOHIIEHTpalMs», C  HCOOJIb30BAHMEM  KPUBBIX
pacTBOPUMOCTH. Pelienue pacueTHbIX 3a7a4 M0 YPAaBHEHHUSIM XUMHAYECKUX PEaKIun

Pa3HbIX THUIIOB U ypOBHeﬁ CJIOKHOCTH, B TOM YHUCJIC OJIMMIINAJHBIX.

Pasznen 3. Ilepuoamueckuit 3axkoH u Ilepuoamuyeckas cucrema
xumnyeckux jiemMeHToB .M. MenaeieeBa. CTtpoeHue aToMoB. XUMHYECKAs
cBs13b. OKHMCJINTETBHO-BOCCTAHOBUTEIbHBbIE PeaKIIUU

ITepunonnueckuit 3akoH .M. MenaeneeBa. Ctpoenue artomoB. CocrTaB
aTOMHBIX sifep. M3oTombl. PannoakTuBHOCTD. DNEKTPOHBI. DIEKTPOHHAsT OpOUTAT.
DHepreTuueckrue YpoBHH U TOJYPOBHH aroma: s-, p-, d-opOuTanu. DIEeKTPOHHbBIC
KoH(Urypanmu ¥ 3JIEKTpOHHO-Tpaduueckue ¢Gopmyiabl atoMoB. Duzmdeckuit
CMBICJI TOPSAJIKOBOTO HOMEpa, HOMEpA Mepuofa M rpynmsl sinemeHTta. CTpoeHue
ANEKTPOHHBIX  000JIOYEeK aTOMOB TMepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckont cucremsl .M. MenpaeneeBa: pacnpencieHUe 3IEKTPOHOB 10
DHEPreTUYECKUM YPOBHSM, MOAYPOBHSM H opOuUTaisaM. DU3HYECKUA CMBICT
ITeproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJdyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,

METaJIMYECKUX U HEMETAJNIMUECKUX CBOMCTB 110 rpymiiam u rnepuogam. HN3MmeHeHue



KMCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHHN XHUMHUYECKUX DJIEMEHTOB B MEPHUOJIAX U
rpynmnax. XapakTepUCTHKAa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJIOKEHHUI0 B
[Tepuonnueckoit cucreme .. Menneneena.

3nauenue [leprnoanueckoro 3akona u [lepuoandeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Uil pa3BUTUA Hayku U IpakTukd. .M. MeHneneeB — yuyeHbId M
rpaXkJaHWH.

ONEeKTPOOTPUIATETLHOCTh XUMHUYECKUX DJEMEHTOB. XHUMHUUYECKas CBS3b.
Buibl XuMHU4EeCKOM CBA3U: KOBAJICHTHAS MOJISIPHAS CBA3b, KOBAJCHTHAS HEMOJISIpHAS
CBSI3b, HOHHAS CBsI3b. MeXaHN3Mbl 00pa30BaHUs KOBAJICHTHON M HOHHOM CBSI3H.

DneKTpOHHBIC U CTPYKTYpHBIE (popMyIibl BemiecTB. KaTHOHBI 1 aHUOHBI.

Kpucrammueckue u amopdHbie BemecTBa. TUIbl KPUCTAUTMYECKUX PEIICTOK:

WOHHAs1, aTOMHAs1, MOJIEKYJISIPHASL U UX XapAKTEPUCTUKH.
Crenenb okucienus. OrnpenerneHue CTENeHed OKHUCIEHHS aTOMOB B

OMHapHBIX  COEIUHEHUSIX. OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
CocraBneHue ypaBHEHMl  OKHUCIIMTEJIBHO-BOCCTAHOBUTENIBHBIX  pEakUUil U
paccTaHoOBKa B HUX KO3()(PUIIMEHTOB METOAOM JIEKTPOHHOIO OajlaHca.
DKcnepumenmanbHoe u3yueHue 6euecme U s6J1eHul.
¢ O3HakoMJIeHME C 00pa3llaMH METaJIOB M HEMETauloB. MojennpoBaHue
CTPOEHHUSI MOJIEKYJI MPU TMOMOLIM PUCYHKOB, MOJEJIECH, ANEKTPOHHBIX U
CTPYKTYPHBIX (HOpMYI.
*  OnbIThl, WUTFOCTPUPYIOLINE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.
Pewenue pacuemnvix 3aday 1o QopMysaM U YpPaBHEHUSAM XHMHYECKHX

pEaKUIHil pa3HbIX TUIOB U YPOBHEU CIIOKHOCTH, B TOM YHCJIE OJIMMITHAHBIX.

9 KVIACC

10



Pa3znen 1. BemecTBo 1 XUMHYeCKAasi peaKkiust

[ToBTOpEHME OCHOBHBIX pa3feioB Kypca xumuu 8 kiacca. [lepuomnueckas
CUCTEMA XMMHYECKUX 3JIEMEHTOB B CBETE IMPEJICTABICHHI O CTPOCHUU aroma.
CreneHb OKHUCIEHHMST W BaJEHTHOCTh. lIpeacrtaBieHue o0 NEpHOAMYECKOU
3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB (JIEKTPOOTPULIATEIILHOCTb,

OKHMCJIMTEIbHOBOCCTAHOBUTEIIBHBIE ~ CBOMCTBA, KHCJIOTHO-OCHOBHBIE

CBOWCTBAa  OKCHUJIOB U FHIPOKCHUIOB) OT CTPOEHHUS aTOMA.

Buapl xuMudeckol CBsi3W: MOHHAs, KOBaJEHTHas (HEMOJIApHAsi, MOJIIpHas);
OOMEHHBIN U JIOHOPHO-aKLENTOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOM CBSI3H.

Tunbl KPUCTANIMYECKUX PEIICTOK: AaTOMHas, HWOHHAas, METaJUInYecKas,
MOJICKYJIIpHAs — M1 OCOOEHHOCTH UX CTPOCHHsI. 3aBUCUMOCTh CBOWCTB BEIIECTBA OT
THUNA KPUCTAJUTMYECKON PEMIETKU U BUJA XUMUUYECKOU CBS3U.

OCHOBHbBIE 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKUX PEAKUIUNA. DIIE€MEHTHI
XUMUYECKON TEpPMOJMHAMUKH. OHEPreTMKa XUMHUYECKUX peakuuil. TemioBoi
abdexT XuMHUecKOW  peakumd. OK30- U IHIAOTEPMUYECKHE  PEaKIIUu,
TEPMOXMMHUYECKUE YpaBHEHHU. 3aKOH ['ecca U ero ciencTBusl.

[ToHsiTHE O CKOPOCTH XMMHUUYECKOW PEAKIIMH. 3aKOH JIEMCTBYIOIIMX MacCC.
@akTOphl, BIUSIONIME HA CKOPOCTh XMMHUYECKOW PEaKIUU. DHEPrus aKTUBAIUU.
[Tonsitue o karanuze. depmentsl. UHTHOUTOPHI.

OOpatumMbie U HeOOpaTUMbIe XUMHUYECKUE peakiuu. [loHaTHEe 0 XUMHUYECKOM
paBHoBecuu, npuHuun Jle Illatenbe. VYcioBusi CMEIIEHUS XUMHYECKOTO
paBHOBecHusl. @aKTOpbl, BIUAIOIINE HA COCTOSHUE XHUMHUYECKOIO PaBHOBECHS.
[IporHo3upoBaHre BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpPALICHUN B
pPa3IMUHBIX YCJIOBHUSIX HAa OCHOBE IMPEJCTABICHUN 00 H3YyUYCHHBIX DJIEMEHTaX

XUMHYECKON KUHETUKH U TCPMOANHAMUKHU.

11



OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE peakiiui. OKUCIUTEIbHO- BOCCTAHOBUTEIbHbBIC
CBOMCTBA XUMHUUYECKUX AJIEMEHTOB, 3aBUCUMOCTb OT CTCIICHU OKHUCJIeHUs. BaxkHeunmue
OKHUCIIUTENN U BOcCTaHOBUTENU. COCTaBIIEHNE YPABHEHUN OKUCIUTEIIBHO-

BOCCTAaHOBHUTCJIBHBIX pCaKHI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOTO OajaHca.

DIIEKTPONUTHYECKAsT AUccolManus. XHUMUYECKAE pPEaKIMh B pPacTBOpax.
Teopust neKTpOTUTHUECKON Arccorualii. PactBopenne kak PU3NKO-XUMUIECKHIA
MPOIIECC. DIEKTPOIUTHI U HEANEKTPOJIUTHI. CUIIbHBIE U CJIA0bIE AIEKTPOJIUTHI.
Crenenp qucconualniy, KOHCTaHTa quccouuanuu. MlonHoe npousBeieHre BObI.
Bonopoausiii nokaszarens. UHAMKATOPBL.

Peakiuu nonnoro oomMeHa. Y cloBus MPOTEKaHUS PEAKIIMA HOHHOTO OOMEHa.

I'mpposms coneii. MoHHBIE ypaBHEHUS THAPOIU3a COJEH. XapaKTep Cpeibl
B BOJHBIX paCTBOPAax COJIEH.

IKCcnepumenmanvbHoe uzyueHue 6ewecms U A6AeHUU.

* l3ydeHue 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEAKIUU OT PA3IMYHBIX

¢dakTopoB.

* Pemenue AKCIIEPUMEHTAIBHBIX 3aaa4 o TEME

«OKHCIUTEIBHOBOCCTAHOBUTEIbHBIC PEAKIIIY.

e Peakiuu MOHHOTO OOMeEHA.

* Pacno3HaBaHue paCTBOPOB COJIEW C IOMOIIBIO UHIUKATOPA.
* Pacro3HaBaHMEe HEOPraHUYECKUX BEIIECTB C IOMOLIBIO Kadye€CTBEHHBIX

peaKuHﬁ Ha UOHBEI.
Pewenue xauecmeennvix 3aoau u PAaACUHEMHbIX 3a0ay Pa3JIMYHbIX THUIIOB H
ypOBHGfI CJIO)KHOCTH, B TOM YHCJIC OJJIMMIIMAAHBIX, II0 TEMaM «OCHOBHBIC
3aKOHOMCPHOCTH HPOTCKAHHUA XHMHNYCCKHX pCaKHI/II\/'I», ((SJIGKTpOJII/ITI/I‘{eCKaH

aucconuanys. XUuMAYECKUE PEAKIIMU B PACTBOPaX».
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Pa3nen 2. HemeTa/JIBI M X CO€THHEHUS

OO6mast xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOCHHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB, IPOCTHIX BEUIECTB, AJUIOTPOIIHS.

OOmrast xapakTepucTuka rajoreHoB. OU3NYECKHNE U XMMHUYECKUE CBOMCTBA,
CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE XJIOPa U €r0 BAKHEUIITUX COSTMHEHUH.

OO0mast xapakTepUCTHKa XUMHUECKUX deMeHToB VIA-rpyrmbl. Ouzndeckue
M XMMHUYECKHE CBOWCTBA, CIOCOOBI TMOJY4YEHUS U TPUMEHEHHS CEpbl U €€
Ba)KHEUIINX COEIUHEHUH.

OO6m1as XxapakTepUCTUKA XUMHUUYECKUX AJIEMEHTOB VA-rpynmbl. Ousndeckue
U XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJYyYEHUS W MPUMEHEHHE a30Ta M €ro
BaXKHEHIMNX coequHeHud. Dusnueckne W XUMHYECKHE CBOMCTBA, CHOCOOBI
MOJIy4yeHUs] U npuMeHeHue Gocdopa u ero BaKHEUIINX COSTUHECHUM.

OO1ast XxapakTepuCTUKa XUMUUYECKUX d1eMeHTOB [V A-rpynnsl. dusnueckue
U XUMHYECKHE CBOMCTBA, CIOCOOBI IMOJTYYEHUS W MPUMEHEHUE YyTIepoJa U €ro
BaXKHEHIMX coenuHeHuil. [lonstue 06 ajacopOIuu.

dusnyeckre U XMMUYECKHE CBOMCTBA, CIOCOOBI MOJMYyYECHUS] U MPUMEHEHHE
KPEMHHUS U €r0 BaXKHEHIIUX COCTMHEHUM.

9KCI’Z€pMM€HWld]ZbH0€ uzydeHue seujecme u SAGNEeHUIL:

. O3HakomileHHEe ¢ 00pa3liaMy MPUPOIHBIX XJIOPUAOB (FaJIOT€HUIOB).

. N3ydeHne CBOMCTB COISTHOM KMCIIOTHI.

. KayecTBeHHbIE peakiuy Ha XJIOPUA-, OPOMHI- K HOJU]I-UOHBI.

. [TonydyeHue COIIHON KUCIIOTBI, U3YYEHUE €€ CBOUCTB.

. N3yyeHne XMMHYECKUX CBOWCTB pa30aBIEHHON CEPHON KUCIIOTHI.

: [IpoBeneHne KayeCTBEHHBIX peakluil Ha CylbPuia-, cyabPur- u cynabdar-
VOHBI.

. N3ydyeHrne XUMUYECKUX CBOMCTB COJIE aMMOHMUSL.

. KauecTBeHHas peakiiysi Ha MOH aMMOHUA U PocdaT-uoH.

. [TonyyeHne amMuaka U U3y4eHUe €ro CBOUCTB.
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. N3yyeHune CBOMCTB a30THOM KUCIIOTHI.

. AncopO1ius paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM.
. [Tony4yenue, coOupanue, pacrio3HaBaHUE W W3YUYEHUE CBOMCTB YTJIIEKHUCIIOTO
rasa.

B3aunMHble npeBpaiiieHus KapOOHATOB U THAPOKAPOOHATOB.
KauecTBeHHbIE peakiiuu Ha KapOOHAT- U CUITUKAT-UOHBL.
[Tonyuenue okcuaa yraepoaa(lV) u usydenue ero CBOMCTB.
Pemenne skcniepuMeHTANIBHBIX 3a7a4 MO TeMe «BaxHeWlne HeMeTaubl U UX
COCAMHEHUSD.
Pewenue xauecmeennvix 3adau u pacyemuuvlx 3a0ay Pa3IUYHBIX THUIIOB H
YPOBHEHN CIIOKHOCTH, B TOM YHCJIE OJMMIHUAAHBIX, 10 paszaeny «Hemeramwibl n ux

COCIUHCHU).

Paszpnes 3. Mera/uibl 1 MX COeIMHEHUS

O6mme cBoiictBa MeTayuioB. OOmass XapakTepUCTUKA XUMHUYECKHUX
AJIEMEHTOB — METAJUJIOB HA OCHOBAHUHU MX MOJ0XeHUs B llepmoanueckon cucreme
xuMudeckux 3yemeHToB J[.M. MenaeneeBa u ctpoeHusi atomoB. Metauibl A- U b-
rpynm. DJIEKTPOXUMHUYECKUN psii HAmpsbKeHW MetaiioB. OOIMe XUMUYECKHe
cBoiicTBa MetayioB. OOmMe CHocoObl TONYYEHHs] METaUIOB, METAJLTyprusl.
DNEeKTpOoJIU3 pacIulaBOB M PACTBOPOB COJIEH KaK OAMH M3 CIIOCOOOB MOIyYEHUS
MmeTtauioB. [loHATHE O KOPPO3UHM METaIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
Koppo3uu. CIuiaBbl METAJIOB.

Meramnel A-rpynm. [llenodnsle MeTaiuibl 1 UX BaKHEHMIINME COEOUHEHHS:
(buznyecKkre 1 XMMUYECKHE CBOMCTBA, MOJTYyUYEHUE U IPUMEHEHHE.
[IlenouyHO3eMENbHBIE METAUIBl W WX BAXKHEWUINIME COCAUHEHUS: (PU3NYECKHE W

XUMHUYECKUE CBOWCTBA, IMOJTY4YEHUE W TMPUMEHEHWEe. AJTIOMUHMNA: (U3HUECKHE U
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XUMHUYECKHE CBOMCTBA agtoMuUHUsI. AMDOTEpHBIE CBOMCTBA OKCHJIA M THAPOKCHIA
AJIOMUHUSL.

Mertanmnel b-rpynn. OOmias xapakTepucTuka MeTauioB b-rpynn (moOGouHbIX
NOArpyI): nojoxenue B Ileproguyeckoil cucteme xumudeckux anemeHtos J[.U.
MeHnnieneeBa, 0COOCHHOCTH CTPOEHUS aTOMOB. SIBIIEHHE «IIpOBajiay JJIEKTPOHA Ha
puMepe CTPOCHUsI aTOMOB XpoMa, MeJu, cepedpa. BaneHTHbIe COCTOSIHUSI aTOMOB
d->]IeMEHTOB, CTENEHU OKHUCJICHUSI AaTOMOB B COEAMHEHUSAX. 3aBUCUMOCTH
KUCJIOTHOOCHOBHBIX CBOMCTB OKCHUJOB M THAPOKCHIOB METAJUIOB OT 3HAYEHHUS
CTEMEHU OKHUCJIEHUS 3JIEMEHTa B COCJIIMHEHUH (Ha MPUMEpPE COCIMHEHUN XpoMa).
IlepBoHauyanbHbIE NPEACTABICHUS O KOMIIEKCHBIX COEUHECHUSIX.

Menps u cepebpo, X BaKHEWIIME COCMUHEHUS: (PU3UUECKUE U XUMUYECKUE
CBOICTBA, MOy4eHUe U npuMenenue. [Ipencrapnenus 06 aMMHAYHBIX KOMIUIEKCAX
cepedpa 1 MeIu.

[uHK ¥ ero BakHEWIMe COeAMHEHUS: (PU3NUEeCKNe U XUMUYECKUE CBOWCTRA,
MOJIy4YeHHUE U npuMeHeHrne. AMGOTEpHBIE CBOMCTBA OKCUAA U TUIPOKCH/IA IIMHKA.

Keneszo: crpoeHue atoma, CTENIEHH OKUCIICHUS, (PU3NUECKUE U XUMUYECKUE
CBOMCTBa, MOJyuyeHUe U npuMeHeHue. OKcuapl, Tuapokcuabl u conu xene3a(ll) u
xene3a(Ill), ux cocra, cBOMCTBA U MOTYUYCHHE.

IKcnepumeHmanivbHoe uzyueHue ewecms U A61eHU:

B3aumopericTBrEe METAIIIOB € BOJOW, C pACTBOPAMH COJIEM U KUCJIIOT.

OkpailrBaHue MJIAMEHHU COJIIMU METaJIJIOB.

B3aumoseiicTBue THAPOKCUAOB HATpHsl M Kajiblug ¢ okcujaoM yriaepoaa(lV) u
KHCJIOTaMHU.

UccnenoBanne cBONCTB KapOOHATOB M THIPOKAPOOHATOB KAJIBIIHS, YKECTKOM BO/IBI.
UccnenoBanne aMmpOTepHBIX CBOWCTB TMAPOKCHUIOB aTIOMUHUS U IIMHKA.

N3yyeHnne nponeccoB NoJy4eHUs] TUAPOKCHUAOB XKee3a, X XUMAYECKUX CBOMCTB.

KecTkocTh BOAbI U METOJBI €€ YCTPAHCHMU.
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* PemieHne SKCOEPUMEHTAIBHBIX 3a4ay N0 Teme «BaxHeumme MeTaluibl U X
COCJIMHECHUS.
* KauvecTBeHHBIE peEaKIMM HAa MOHBI MarHus, KaJibllys, aJIlOMUHHS, IIMHKA,
xenesa(2+), xkenesa(3+), meau(2+), cepedpa(+1).
Pewenue xauecmeennvix 3a0au u pacuemuvix 3a0ay Pa3IUYHBIX THUIIOB H

ypOBHeﬁ CJIOXKHOCTH, B TOM YHCJIC OJUMIIMAJIHBIX, IIO PA3ACITY «Metamel U1 HUX

COCIUHCHUS).

Paznen 4. XuMus U oOKpy:Kamomas cpeaa
Baxueiimue BemecTtBa W Marepuaibl, o0jJacTu uX npuMeHenus. Hosbie
MaTepUAIIbl U TEXHOJOTUH. [ [pUHIIUIIBI «3E€TIEHON XUMUN.
XUMHSI U 370pOBbE. 3HAUYECHHE H3YYAEMbIX XMMUYECKHX 3JIEMEHTOB M HX
COETUHEHMM Tl PYyHKIIMOHUPOBAHUS OPTaHNU3Ma YEIIOBEKa.
XUMUYECKOE 3arps3HEHNUE OKPYKaoIIeH cpeibl. DKOJIOTHYECKUE MTPOOIIEMBI,
CBS3aHHBIC C COCIMHEHUAMHU YIIIEPOa, a30Ta, CEPBI, THKEIbIX MeTaoB. [loHsaTue
o IIJIK. Pois XuMuu B pelieHuH SKOJIOTHIECKUX MPOOIIEM.
IKcnepumenmanvHoe uzyueHue ewecms U A61eHul:
* OmnpeneneHne KUCIOTHOCTH NPUPOIHBIX BOI.
* MogenupoBanue mnpoiecca 00pa30BaHUS KUCIOTHOTO JIOXKIA, H3YYEHHE €ro

BO3JCHCTBUS HA MaTEpHUAJIbI.

Pasnen 5. IloBTopenme u 00001IeHMe 3HAHUI OCHOBHBIX pa3/eJiOB
KypcoB 8-9 ki1accoB

[Tepuonnueckuii 3akoH u [lepuoanueckas cucreMa XUMMHYECKHUX 3JIEMEHTOB

B CBCTC HpeI[CTaBJ'IeHI/Iﬁ O CTPpOCHHUA aTOMA.

BI/I,ZIBI XUMHYCCKOM CBS3U. 3aBUCHMMOCTH CBOMCTB BCOICCTBAa OT THIIA

KpPICTﬂHHPI‘IGCKOfI PCUICTKHU U BUOA XUMHYECKOM CBSI3H.
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Knaccudukanumsa xumuueckux peaxiuid. [IporHosupoBanue BO3MOKXHOCTHU
OPOTEKAaHUSI XMMHYECKHUX MPEBPAICHUH B pPA3JIUYHBIX YCIOBHSIX Ha OCHOBE
NPEACTABICHUA XUMHYECKON KUHETUKH U TEPMOJINHAMUKH.

XUMUYECKUE peakuuu B pacTBOpax. IM'upponus COJIEH.
OKHUCIUTENBHOBOCCTAHOBUTEIIBHBIE PEAKIIUN. DIIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJEH B CBETE MNpEACTaBICHUNA 00
ANEKTPOJIUTUYECKON  TUCCOLMAUMU W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

9KCI’I€pMM€HWldJle0€ uszydeHue seujecme u SAGNEHUIL:

W Pemrenne OKCIICPUMCHTAJIBHBIX 3aJ1a4d II0 TCMC «MeTaJ'IJ'ILI, HEMCTAJIJIbI 1
HUX COCOAUMHCHUA.
Pewenue xauecmeennvix 3aoau u pPaAcuemHsblx 3a0ay Pa3JIN4YHbIX THUIIOB H

ypOBHefI CJI0KHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX, 110 U3YYCHHBIM TCMaM.

IIJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI KYPCA BHEYPOUHOU
AEATEJBHOCTHU «XUMMUS B SKCIIEPUMEHTAX U 3AJAYAX»

Peanusanusa nporpamMmel Kypca BHEYPOUHOU «XHUMHS B SKCIIEPUMEHTAX U 3a/1a4ax»
HalpaBJieHa Ha 00ecreYeHne JOCTUKEHUS 00yUYarOUMMUCS JINYHOCTHBIX,
MeTanpeMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI:

1) naTproTHyecKoe BOCIMTAHHE:

— MPOSIBJICHWE  ILIEHHOCTHOTO  OTHOIIEHHUSI K  OTE€YECTBEHHOMY
KYJIbTYPHOMY, HAYYHOMY U UCTOPUYECKOMY HACIEAUIO;

— MMOHMMAHHWE 3HAYCHUS XUMHYECKOM HAyKHW U TEXHOJOTMW B KU3HU
COBPEMEHHOI'0 OOIIECTBa, B Pa3BUTHM KOHOMUKH Poccuu U CBOEro peruoHa; 2)

IrpaxkaaHCKO€ BOCIIUTAHHUE:
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— CTpeMJICHHE K B3aUMONOHMMAHHWIO W B3aMMOIIOMOIIM B IIPOIECCe
y4eOHOI 1 BHEYUEOHOU JIeATEeTbHOCTH;

— TOTOBHOCTh OIICHUBATh CBOE MOBEJICHHUE U MOCTYIIKH CBOUX TOBApUIIEH
C TO3UIIMM HPABCTBEHHBIX W IMPABOBBIX HOPM C YYE€TOM OCO3HAHMS MOCIJIEICTBUI
MOCTYTIKOB;

3) HIEHHOCTH HAYYHOTI'0 IO3HAHUSA:

— MHUPOBO33PEHUYECKHE TMPEJACTABICHUS O BEIIECTBE M XHWMHYECKOMN
peakiui, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKu U
HE0OXO0IUMBbIE JJI MIOHUMAHUS CYIIHOCTH HAyYHOU KapTUHBI MUPA;

— OCO3HAHMUE IIEHHOCTU HAYyYHOTO IIO3HAHUS MJIA PAa3BUTHS KaXJ0TO
YeJIOBEKa, POJIM U MECTa XMMUYECKOW HAyKHU B CUCTEME HAay4YHBIX MPEICTaBICHUN O
3aKOHOMEPHOCTSIX PA3BUTHUSI MPUPOJIbI, B3aUMOCBSI3IX YEJIOBEKA C MPUPOJAHOU U
TEXHOJIOTUYECKOMN CPENOH;

4) BocIUTAHUE KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
yCTAaHOBKA Ha 3JI0pOBBIA 00pa3 >KU3HMU, OCO3HAHHE HEOOXOIUMOCTH COOJIIOICHUS
npaBuUil OE30MACHOCTH TNpH OOpalleHUd ¢ XUMHUYECKUMH BEIeCTBAMU B YUEOHBIX M
KU3HCHHBIX CUTYaIlUsX;

—  5) TpyaoBoe BocniMTaAHHUE:

—  ¢dopmupoBaHHE IEHHOCTHOTO OTHOIICHHUS K TPYJIOBOM MAESATEIBHOCTH Kak
€CTECTBEHHON MNOTPEOHOCTH YEJIOBEKa M K HCCIEI0BATENbCKON JIESITEIbHOCTH KakK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIECTBE;

—  pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiM HayuHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeain3alliu B 3ToH cdepe;

6) 3KoJI0rHYecKoe BOCIIUTAHNUE:
—  OCO3HaHHE HEOOXOJAMMOCTH OTHOIICHUS K MPUPOJE KaK UCTOYHHUKY KM3HU HA

3emiie, OCHOBE €€ CYIIIECTBOBAHMS;
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—  IpUOOpeTeHHe OmbITa IIAHUPOBAHUS MOCTYIKOB U OLIEHKH HUX BO3MOXHBIX
IOCJICACTBUM JUIsSl OKPY>KArOLIEH Cpebl;

—  CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJy4aeMble MPU U3YyUYEHUU XUMUU, IS
peLIeHus 3a1a4, CBSI3aHHbIX C OKPYKAIOLIEN CPELION;

—  aKTMBHOE HEINPUATHE IEUCTBUM, IPUHOCAILNX BPEJ OKPYKAKOLIEN CPELE;

—  TOTOBHOCTh K YYacCTHUIO B IIPAKTUYECKOW JEATENBHOCTH HKOJOTHYECKOMN

HarpaBJICHHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBepcajibHble YyuyeOHbIe aeilcTBUsL bazosgvle
JlocudecKue Oeticmeust:
—  pAcKpbIBaTh CMBICI XUMHUYECKUX MOHSATUN (BBIAEISATh HMX CYHIECTBEHHBIC
MPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMU MTOHATUSIMU);
—  aHaNu3HpOBaTh, CpaBHUBATh, 00001IaTh, BLIOMpPATH OCHOBAHHS IS
KJ1acCUu(UKAIMU U CUCTEeMaTH3allui XUMUYECKUX BEIIECTB M XUMUUYECKUX PEaKIIUi;
—  yCTaHaBIWBaTh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKY OOBEKTAMHU

V3y4CHUS,
CTPOUTH JIOTUYECKUE pacCykAeHUsl (MHIYKTUBHBIE, JEIyKTUBHBIE, o

aHaJIOTUN);

—  TpejyiaraTh KPUTEPUU U BBISBIATH OOLIUE 3aKOHOMEPHOCTH U TIPOTUBOPEUHUS
B M3Y4YaeMBbIX MIPOLIECCaX U SIBJICHUSX;

—  JlefaTh BBIBOJBI M 3aKJIIOYEHUS; MPUMEHSITh B MpOLEcce MO3HAHUS MOHATUSA
(mpeaMeTHBIE U METaNpeIMETHbBIC), CHMBOJINUECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yEMbIE
B XUMHH, [peoOpa3oBbIBaTh MOJIEIbHBIE MPEACTABICHUS (XUMUYECKUN 3HAK,
XUMHUYeCcKass (QopMyna, ypaBHEHHE XHWMHUYECKOW pEaKIMH) MNpU PELlIEHUU Y4eOHBIX

3a/1ad;
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— XapaKTCPU30BaATb N3YTACMBIC XUMHUUCCKHUC BCIICCTBA U XUMHUYCCKUC PCAKIINH

C YYCTOM MOICIIBHBIX HpeﬂCTaBHGHHﬁ.

basosvie uccneoosamenvckue oeticmeusi:

—  TPUMEHATh METOABl HAYYHOTO TIO3HAHWS BEIIECTB U SBJICHUU Ha
AMITUPUYECKOM U TEOPETHUYECKOM YPOBHSIX B YUeOHOW MO3HABATEIHHOW W MPOEKTHO-
MCCJIEI0BATENLCKON JIEATEITbHOCTH;

—  aHaNM3HPOBaTh (HAKTHI, BHIBIATH U (POPMYIUPOBATH MPOOJIEMY, ONPEICISThH
IeJIb W 3a7]a49d, COOTBETCTBYIOIINE PEHICHUIO MPOOJIEMBI; Mpeaarath OMUCaTeIbHYIO
WIA OOBSCHUTENBHYIO TUTIOTE3Y W OCYIICCTBIIATH €€ MPOBEPKY; MPOBOJAUTH U3MEPEHUS
HEOOXOAMMBIX  TApaMeTpPOB,  BBIYMCICHUS, MOJCTUPOBAaHUE, HAOMIOAEHUS U
OKCIIEPUMEHTHI  (peaJlbHbIE W MBICJICHHBIC), CaMOCTOSTEIBHO TPOTHO3UPOBATH
pe3ynbTaThl, GOPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM IPOBEICHHOTO

OIbITa, UCCIIEIOBAHUS, COCTABIISITH OTYET O MPOJIETaHHOU padore.

Paboma c ungopmayueii:

—  OpUEHTHUPOBATHCS B pa3IMyYHbIX UCTOYHHUKAX uH(pOopMaLuu
(HayyHOMOMYJISIpHAST JIUTEpATypa XUMHUYECKOIO COJEp>KaHus, CIPAaBOYHbIE MOCOOMUS,
pecypcel UHTEpHETA);

—  aHATM3HPOBATh MHPOPMALMIO U KPUTUYECKU OLIEHUBATh €€ JTOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTb, OTOMPATh U WMHTEPHPETUPOBATH MH(OPMAIUIO, 3HAYUMYIO IS
perieHus yueOHOM 3a1a4u;

NPUMEHATH Pa3IUYHbIE METO/Ibl, HHCTPYMEHTBI U 3alpOChl IIPH MOUCKE U 0TOOpE
uHGOpMAIMU WIM JTaHHBIX U3 UCTOYHHMKOB C YYETOM MpPEAJIOKEHHON yuyeOHOHM 3a1auu U
3aJIaHHBIX KPUTEPUEB;

—  BbIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBaTb M HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BHJIOB M (GOpM TMpeAcTaBiIeHUs (CXeMbl, Trpapuki,

auarpaMMbl, TaOJUIbI, PUCYHKHU U ApyTrHe GOpMbI);
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—  HCTOJb30BaTh HAyYHBIA S3BIK B KaU€CTBE CPEACTBA PabOThl ¢ XMMHUYECKOM
uHdopManmei;
—  TNPUMCHATHh 3HAKM M CHMBOJIBI, (GopMyIbl, abOpeBHUATYyphl, HOMCHKJIATYPY,

HCIIOJB30BATh U HpCO6p&30BBIBaTB 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBHSA:

—  MPEACTAaBIATH MOJIYYCHHBIE PE3yJIbTAThl MO3HABATEIBHOM AEATEIIBHOCTH B
YCTHBIX Y MUCbMEHHBIX TEKCTaX;

— nyOJUYHO BBICTYNATh C NPE3CHTAIlUENd  pe3yJbTaTOB  BBIMNOJHEHUS
XUMHAYECKOT0 JKCIEPUMEHTa (HMCCIIeIOBATEIIbCKON Ja00paTOPHON WM IMPaKTHICCKON
paboThI, y4eOHOTO MPOCKTA);

— B XoJe auanora u (Wiau) TUCKYCCHUU 3aJaBaTh BOIPOCHI MO 0OOCYKIaeMoi
TeME€ W BBICKA3bIBaTh HCH, (HOPMYIHPOBATH CBOU MPEIJIOXKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MPEIJIOKECHHOM 3a/1a4H;

—  IUTAaHUPOBATh OPTaHU3AIMIO COBMECTHOW PaOOTHI, ONpENEsiTh CBOKO POJb,
pacnpeaensaTh 3aja4i MEXAY YJICHAMU TPYIIIbL;

—  BBINOJIHATH CBOIO 4YacTh pabOThl, KOOPAWHUPOBATH CBOU JEHUCTBUS C
JNEUCTBUSIMUA APYTUX WICHOB KOMAHIbI, ONPEAECIATh KPUTEPUU IO OLIEHKE KayecTBa
BBITIOJTHEHHOUN padOTHI;

— pemaTh BO3HUKAIOIMIHME MPOOJEMBI HA OCHOBE y4eTa OOIMX HHTEPECOB U
COTJIACOBAHMSI TO3UIIMKM, y4YacTBOBaTh B OOCYXKJIEHHH, OOMEHE MHEHUSIMH,
«MO3TOBOM IITYpME» U APYrux ¢hopmax B3aUMOJACHUCTBUSI.

PeryisiTuBHBIC YHUBEpPCAJbHbIe Y4eOHbIC 1eCTBUA:
—  CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelleHus yu4eOHOH 3ahauu (CpaBHUBATh
HECKOJIbKO BAPUAHTOB pELICHMs, BBIOMpAaTh HamOojee NOAXOIAIIMA C Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO palOTy MpPH pPELICHUU

y4eOHOM WK UCCIIeIOBATENIbCKOM 3a/1auu;
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— Ha OCHOBE TIOJYYEHHBIX pe3yJbTaTOB (OPMYIUPOBATH OO0OOIICHUS U
BBIBO/IBI, TPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHUE TPOIIECCOB;

—  COOTHOCHTBH CBOM JCHCTBUS C TUTAHHUPYEMBIMHU pe3yJbTaTaMHU, OCYIICCTBIATh
CaMOKOHTPOJIb ICSITCIHOCTH;

- KOPPCKTUPOBATH CBOIO JACATCIIbBHOCTh HAa OCHOBE CaMOaHalIn3a U CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDBI

K xoHiy oOyueHus B 8 KJjacce mpeIMETHbIE pPE3yibTaTbl H3Y4YEHHUs Kypca
BHEYPOUHOU JEATEIBHOCTU «XHUMHsI B DKCIHEPUMEHTAX M 3ajadax» JOJKHBI OTpa)xaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

—  pacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKMX TOHSITHUN: aTroM, MOJEKYJa,
XUMUYECKUN BJIEMEHT, METall, HEMETaJl, ajUIOTPONUsi, MPOCTOE BEIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJECHTHOCTb, OTHOCHUTEJIbHAs
aTOMHasg M MOJIEKYJIIpHasT Macca, KOJWUYECTBO BEIIECTBA, MOJIb, MOJISIpHAasi Mmacca,
MaccoBasi JIOJIsl XMMHUYECKOTO DdJEMEHTAa B COCJAMHECHHH, MOJSAPHBIN 00beM,
OTHOCUTEJbHASl TUIOTHOCTh Ta30B, OKCHJ, KHCIIOTa, OCHOBaHWE, COJIb, aM(OTEPHBIN
OKCHJ, aM(OTEpHBIN TUIAPOKCHI, XHUMHYECKas peakius, KiaccuuKaius peaxiui:
pEeaKlMi COEMHEHHUS, PEaKIMK PA3JIOKEHUs, PEaKlUd 3aMEelICHUs, peakiuu oOMeHa,
9K30- M DHJOTEPMHUYECKHE peaKluu; TemioBoil »hdeKT peakuuu; saApo aToma,
AJIEKTPOHHBIN CJIOM aToma, aToMHasi OpOUTallb, PaguyC aToma, XHUMHUYECKas CBS3b,
NoJISIpHAs W HEMOoJIsIpHAasi KOBAJICHTHasi CBsSI3b, MOHHAsI CBs3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Jis BellecTBa (MPOILEHTHAsT KOHIIEHTpAIlKs) B paCTBOPE, MOJIsIpHAas
KOHIICHTpAI[Usl BEIIECTBA B PACTBOPE; DJIEKTPOOTPUIATEIBLHOCTh, CTENIEHb OKUCIICHUS,
OKUCIIUTENIM U BOCCTAHOBUTENHM, OKHCICHHUE U BOCCTAHOBJICHUE, OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKIIMH, METO]T 3JIEKTPOHHOTO OajaHca;

—  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX
NOHATUA
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Y IPUMEHSTh 3TH NOHATHUS [IPYU ONMMCAHUH BEUIECTB U UX MPEBPAILCHUI;

—  HCIOJb30BaTh XMMHYECKYIO CUMBOJMKY JUIsl COCTABJICHHS (HOPMYJI BEILECTB
Y YPABHEHUM XMMHUYECKUX PEAKIINM;

—  ONpEeNeNsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
CTENIEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COSIUHEHUSX, IPUHAITICKHOCTD BEIIECTB K
OTIPEJICTICHHOMY KJIACCy COEMHEHUM 10 PopMyiaM, BUJIbI XUMHYECKOW CBSI3U

(KOBaJICHTHOW M MOHHOM) B HEOPTaHUYECKUX COCIUHEHUSIX;

—  pacKphIBaTb CMBICH 3aKOHOB COXPAaHEHUS MAacChl BELIECTB, MOCTOSHCTBA
cocraBa, I[lepuonnueckoro 3akona /(.M. MeHnneneeBa, aTOMHO-MOJIEKYJIIPHOW TEOPHH,
3aKOHa ABOTaJIpO M €ro CIEJACTBHM, NPEICTABICHUN O HAyYHBIX METOJAX MO3HAHUS, B
TOM YUCJI€ DKCIEPUMEHTAJIBHBIX U TEOPETUUECKUX METOJIaX MCCIICOBAHUS BELIECTB U
U3YUYEHUS] XUMUYECKUX PEAKIIN;

—  JIEMOHCTPUpPOBaTh NOHUMAHHE NEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MOJIOKEeHUs B llepruoanyueckoi cucreme: OnuchiBaTh |
XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoandeckoi CUCTEMBl XUMHYECKHUX
AJIEMEHTOB: pa3jiuyaTh TMOHATHUS «rJIaBHas mnoarpynna (A-rpymnma)» U «mnoOodHas
noarpynmna (b-rpynna)», «manbie NepuoAbdy U «OOJbIIME NEPUOIBD», COOTHOCUTH
0003HAYeHHUsA, KOTOpble MMEIOTCs B Tabmune «llepuoanueckas cucteMa XUMHYECKUX
anemeHToB J[.MI. MenneneeBa», ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHCIO DJIEKTPOHOB U
pacrpeneneHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

—  OOBSCHATH CBSI3b IMOJIOKEHUs dJieMeHTa B llepuogudeckoil cucreme c¢
pacnpeneneHueM JIEKTPOHOB 10 YHEPreTUUYECKUM YPOBHSM, MOTYPOBHIM U OpOUTAIISAM
aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

—  KJIaccU(pUUUPOBATh XUMHUYECKHE OJJIEMEHTbl, HEOPraHMYEeCKHME BEUIECTBA,
XUMHUYECKUE pEeAKUUU (M0 YMCIy M COCTaBy YYacTBYIOUIMX B PEaKUHUU BELIECTB, IO

TermoBoMy >PPeKTy);
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—  XapakTepu3oBaTh (OMHUCHIBaTh) (PU3NYECKUE U XUMHUYECKHE CBOWCTBA
IOPOCTHIX U CIOXKHBIX BEIIECTB: KHUCIOPOJa, BOAOPOJA, BOAbI, OOIIME XUMUYECKUE
CBOMCTBa OKCHUJIOB, KHCIIOT, OCHOBAaHUW U COJI€H, T€HETUYECKYIO CBSI3b MEXKIY HUMHU,
MOJITBEPIKAasi IPUMEPAMH MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYFOIIMX

XAMUYECKUX PEAKLINM;

—  ONKUCHIBATH POJIb KUCIOPOJa, BOAOPOJa U BOJIBI B MPUPOJIHBIX IMpoOIleccax, B
KUBBIX OpraHu3Max, MX MPUMEHEHHWE B PaA3IUYHBIX OTPACISAX MPOMBIILIEHHOCTH,
BO3MOXHO€ UCTIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHUSIX;

—  OOBSICHATHL M TPOTHO3MPOBATH CBOMCTBA BEIICCTB B 3aBHCHMOCTH OT HUX
cocTaBa ¥ CTPOCHHUS, BO3MOXXHOCTH TPOTCKAHUS XUMHUYCCKUX TIPEBpaIleHUN B
Pa3TUYHBIX YCIOBUSX;

—  BBIYUCIISTH OTHOCHUTEIBHYI0 MOJICKYJIAPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MAacCy CMECH, MOJBHYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa B COCAMHCHUH,
MacCOBYIO JIOJNI0O XHWMHYECKOTO JJeMeHTa 1o (opmylie COCIMHEHHs, HAXOIWUTh
npocTeiinyro GopMyiy BEHIECTBA 1O MAacCCOBBIM WM MOJBHBIM JOJISIM JJIEMEHTOB,
MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBa B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKOMN peaKInu;

—  pemaTh pacUeTHBIC 33JIa4d IO U3y4aeMbIM TeMaM Kypca XUMHUHU Pa3IuYHBIX
TUTIOB W YPOBHS CJOKHOCTH, B TOM YHCJIE OJIMMITMAJHBIC, BBHIOMpAs aJCKBAaTHYIO
(GU3HYECKYI0 MOJENb, C WCIOJB30BAHMEM 3aKOHOB H  (OPMYJ, CBS3BIBAIOIIMX
bu3nYecKre BEIUYUHBI,

—  TNPUMEHATh OCHOBHBIC OTIEPAIMA MBICIUTEILHON NEATeLHOCTH: aHaJu3,
CHUHTE3, CpaBHCHHE, OO0OOIICHHEe, CHCTeMaTH3aIus, KilacCu(uKamus, BBIIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi M3Y4YEHUS CBOWCTB BEIIECTB M XMMHYECKHUX
peakimii, eCTeCTBEHHO-HAy4YHbIE€ METOJbl [O3HAHUS: HaOMIOJCHUE, W3MEpPEHueE,
MOJICTUPOBAHHUE, IKCIEPUMEHT (peajbHbI MU MBICIECHHBIN) — JJII OCBOEHHUS Y4eOHOTO

COACPIKAHUA,
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—  pacKpbIBaThb CYIIHOCTb IPOLIECCOB OKUCJIEHHS U  BOCCTaHOBJICHUS,

COCTABJIATh YPABHEHUS POCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
(METO/I0M AJIEKTPOHHOTO OajiaHca);

—  yCTaHaBIUBAaTh CBS3U MEXIy peanbHO HAOIIOAAEMbBIMU XUMUYECKUMU
SBJICHUSIMU U TPOLIECCAaMH, NPOUCXOISAIIMMU B Makpo- U MHUKPOMHpE, OOBSCHATH
OpUYUHBl MHOTOOOpa3usi BELECTB, COOTHOCUTh XUMHUYECKHE 3HAHHUS CO 3HAHHUSIMHU
ApYTUX y4eOHBIX PEAMETOB;

— coOmoparb mnpaBwia  Oe3omacHoW  paboTel B jabopaTopud  NpHU
MCTIOJIb30BAaHUN XUMHYECKON MOCYIbI U 000pYyIOBaHUS, a TaKKe MpaBHiia OOpaIeHHs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMHU BBITIOJTHEHUS JIA0OPATOPHBIX OMBITOB U
MPaKTUYECKUX PAOOT MO MOITYUYEHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U
KHUCJIOpO/ia), MPUTOTOBICHUIO PaCTBOPOB C ONpEACNEHHOW MACCOBOM JOJIEHN
PacTBOPEHHOI'O BEIIECTBA, PEIICHUIO IKCIEPUMEHTANbHBIX 3a7ad Mo TeMe «OCHOBHbBIC
KJIACChl HEOPTAHUYECKUX COCAUHEHUIY;

—  JEMOHCTpPUpOBaTh  BJAJCHME OCHOBaMHU XMMHYECKOM  TIpPaMOTHOCTH,
BKJIIOUAIOIe ymeHue Oe3omacHoro oOpallleHusi C BeLIeCTBaMH, HCHOJIb3yEMbIMU B
MOBCEHEBHOM JKM3HHU, a TaKk)Ke 3HAHHWE MpPaBWJ TOBEIACHHUS B LEIIX COepeKeHUs
3JI0POBbS U OKPY>KaIOIIeH Cpebl;

—  y4YacTBOBaTh B MPOEKTHO-HCCIIEIOBATEIHCKONW JEITETbHOCTH XUMUYECKOU U
XHUMHKO-9KOJIOTHYECKOI HAMPaBICHHOCTH.

K konmy oOyuenuss B 9 Kiacce MpeIMETHBIE pE3yNbTaThl H3yYEHUS Kypca
BHEYPOUHOI AESATENbHOCTH «XHMHS B JKCIEPUMEHTAaX W 3aJayax» IOJKHBI OTPa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHI:

—  PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHI: XUMUUECKUN 3JIEMEHT,
aTOM, MOJIEKYJla, UOH, KaTHOH, aHUOH, 3JIEKTPOOTPULIATEIIBHOCTb, CTENIEHb OKHUCIIECHUS,
XMUMUYeCKasi Peaklus, TeIUIoBoi 3PQeKT peakuuu, MoJib, MOJISIPHBII 00BEM, PacTBOP;

QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, JJICKTPOJIUTUYCCKAA AUCCOLHMAINS, PCAKIUU HOHHOI'O
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oOMeHa, TUAPOIIU3 coJIei, oOpaTumbIe U HeoOpaTUMBbIe peakiuu,

OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIE PEAKITNH, OKHCIUTENb, BOCCTAHOBHUTEIh, OKUCIICHUE

¥ BOCCTAHOBJICHHUE, dJICKTPOJIH3, AJUIOTPOIHS, aM(pOTEPHOCTh, XUMUIECKas CBSI3b
(KOBaJICHTHAs, WOHHAs, METAUIMYECKas), MEXKMOJICKYJSIpHbIC  B3aWMOJICHCTBUS
(BomopomHasi ~ CBs3b, CWIBl  BaH-gep-Baambca),  KOMIUICKCHBIE — COCIUHEHUS,
KPUCTAJUIMYECKUE PEIICTKH, KOPPO3Wsl METaUIOB, CIUIaBBl; CKOPOCTh XHWMHYECKOU
peaknnu, KaTajinu3, XAMUYECKOE paBHOBECHE, dJIEMEHTHI XUMUYECKONW TEPMOTMHAMUKH KaK

OJIHOHM U3 TEOPETUYECKUX OCHOB XMMUU; MpeAesIbHO AomyctuMas KoHueHTpauus (I111K);

- HIUIIOCTPpUPOBATE  B3aMMOCBA3b  OCHOBHBIX  XMMHWYCCKHX MOHITUHA |
IIPUMCHATD OTH IIOHATHA IIPU OIIMCAHNU BCIICCTB U UX npeBpameHI/H‘/’I;

—  HCIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIUIS COCTaBJeHUsS (HOPMYJT BEIICCTB
Y ypaBHCHUN XUMHUYECKUX PEAKIU;

—  ONpEIENATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMUYECKHUX DJIEMEHTOB B
COCMHECHUAX PAa3JIMYHOTO COCTaBa, NPUHAICKHOCTh BEIIECTB K OINPEACICHHOMY
KJIacCy COEIMHEHMI 1o (opMmysiaMm, BUJIBI XUMUUYECKOW CBsI3U (KOBaJEHTHas, MOHHAs,
METAJJIMYECKasi) B HEOPraHMYECKUX COCIUHECHUSX, 3apsii HOHA [0 XUMHYECKOU
dbopmylie, xapakTep Cpeabl B BOJHBIX PAaCTBOpAaxX HEOPTaHUYECKUX COCIUHEHUH, THUI
KPUCTAJUTMYECKON PENIETKH KOHKPETHOTO BEIIECTBA;

—  packpsiBath cMbica I[lepumoamueckoro 3akona J[I.M. Menneneesa 51
JEMOHCTPHUPOBATh €0 MOHUMAaHHUE: ONMHUCHIBATh U XapaKTEPHU30BaTh TAONMYHYIO (hopMy
[Teproguyeckoii CHUCTEMBl XHUMHYECKHX OJJIEMEHTOB, OOBSICHATH CBS3b ITOJOKCHHS
aneMeHTa B llepuoguueckodl cuUCTEME C  pacHpeieieHUEM BJIEKTPOHOB o
OHEPreTUYCCKUM YPOBHSM, TIOIYPOBHSIM U OpOUTAIIM aTOMOB TEPBBIX YETHIPEX
NIEPUOJIOB; BBIICIATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOWMCTB DJIEMEHTOB U UX
CoeaMHEHUN (KHCIOTHO-OCHOBHBIX M OKHCJIHUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOICTB
OKCHUJIOB U THJIPOKCHUJIOB) B TIpeeiiaX MajbIX MEPUOJOB U TJIABHBIX MOATPYII C YYETOM

CTPOCHUS UX aTOMOB;,
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—  PacKpbIBaTh CMBICI TEOPUHU IIEKTPOJIUTUUECKON AUCCOIMAlUY, 3aKoHa ['ecca
U €r0 CJIEJICTBUI, 3aKOHA JIEUCTBYIOIIUX MAacCC, 3aKOHOMEPHOCTEH M3MEHEHUS! CKOPOCTHU
XUMHUYECKON peaklMy, HalpaBJeHUsI CMEIIEHUS XMMHYECKOTO pPaBHOBECUS B
3aBUCUMOCTH OT Pa3JIMYHbIX (PaKTOPOB;

—  kjJaccupuUUpOBaATh XUMHUUYECKHE OJJIEMEHTHI, HEOPTraHUYECKHE BEIEeCTBA,
XUMUYECKUE peakiuu (10 YUCIy W COCTaBy Y4YacTBYIOUIMX B PEAKIMM BEIIECTB, IO
TEII0BOMY 3(PdeKTy, 0 arperaTHOMy COCTOSIHUIO PEareHTOB, MO0 U3MEHEHUIO CTeeHEeN

OKHUCJICHUSI XUMUYECKHUX 3JIEMEHTOB, [0 00PaTUMOCTH, MO YYaCTHUIO KaTaau3aTopa);

—  XapakTepu3oBaTh (OMUCHIBATH) OOIIHME XUMHUYECKHUE CBOICTBAa BEIECTB
Pa3JIMUHBIX KJIAaCCOB HEOPTraHUYECKUX COCIUHEHMI, MOATBEpXKIas 3TO ONUCAHUE
MpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XHUMHUYECKHUX
pEeaKUHnii;

—  COCTaBJISITh YPABHEHUS: JIEKTPOJIUTHUECKON TUCCOUUALIMU KUCIIOT, IEI0Yei
U COJICH; TOJIHBIE U COKpAIICHHbIC YpaBHEHHS peaKIMil MOHHOTO OOMEHA; peakIMid,
NOJATBEPKAAIOUIMX  CYIIECTBOBAHME TE€HETUYECKOW CBSI3M MEXIy BEIeCTBAMHU
Pa3JIMYHBIX KJIACCOB;

—  pacKphIBaTh CYIIHOCTh MPOIECCOB THAPOIM3a COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX HOHHBIX M MOJICKYJISIPHBIX YpPaBHEHHMM peakiuid, CYIIHOCTh
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHUS

JIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;

—  TpeACKa3bIBaTh XapaKTep Cpeibl B BOJAHBIX PaCTBOpaX COJEH;

—  XapakTepu3oBaTh (OMHUCHIBaTh) (PU3NYECKUE U XUMUYECKHE CBOWCTBA
NPOCTHIX BEIIECTB (KUCIOpPOA, 030H, rpaduT, aiMas, KpeMHHH, a3oT, ¢ocdop, cepa,
XJIOp, HATPUH, Kaaui, MarHui, KaJblUi, AIIOMUHHAM, Kelle30, MeJlb, IIUHK, CEPeOpo) U
00pa30BaHHBIX UMH CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PACTBOPOB (aMMHAK,
XJIOPOBOAOPOA, cepoBogopoa, okcuanl yriaepoaa(ll, 1V), kpemuus(IV), azora(l, 11, III,

IV, V), dochopa(Ill, V), cepui(1V, VI), ceprucras, cepnas, azotHas, ¢ocdopHas,
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yTOJbHAs, KPEMHHUEBAsE KHUCJIOTHI, OKCHUIBI M TUApPOKcUAbl MeTtaimioB [A—ITA-rpynm,
amomunus, Mmeau(Il), nuaka, xeneza(ll u I11);

—  TOSICHATH COCTaB, OTJCNbHBIC CIOCOOBI MOJTYYCHHs] M CBOWCTBA CIOMXKHBIX
BEIIECTB (KUCIOPOACOJAEPIKAIIME KHUCIOTHI XJIOpa, a30THCTas, OOpHas, YKCycHas
KHCJIOTBI U HMX cond, raigoreHuasl kpemHus(IV) u docdopa(lll u V), nepmanranar
KaJusl);

—  ONHUCHIBAThH POJIb BAXKHEHIIINX M3y4aeMbIX BEIIECTB B IPUPOIHBIX MPOIIECCAX,
WX BIIUSHUE HA XUBBIC OPTaHU3MBI, TPUMEHEHUE B PA3JIMUHBIX OTPACISX SKOHOMUKH,
WCITOJIb30BAHUE JIJISi CO3/JaHHS COBPEMEHHBIX MAaTE€pPHANIOB U TEXHOJIOTH; MPOBOJWTH
peakinu, OATBEPKIAAIONTNE KAYECTBEHHBIM COCTaB Pa3IMYHbIX BEIIECTB, PACIIO3HABATH
OMBITHBIM IyTEM COJEp KalUecss B BOJHBIX pACTBOpPaxX HOHBI: XJOpPUI-, OpOMUI-,
noaua-, cyibdar-, dochar-, kapOoHaAT-, CUIUKAT-, CyIbdUT-, CyIbDHA-, HUTpAT- U
HUTPUT-UOHBI, THAPOKCUI-UOHBI, KATUOHBl aMMOHMS, MAarHus, KajblUs, AJTIOMUHUSA,
xenesa(2+) u xkenesa(3+), menu(2+), IUHKA;

—  OOBSCHATH W MPOTHO3UPOBATH CBOMCTBA BAKHEWUIIINX M3YYaeMBIX BEIECCTB B
3aBHCHUMOCTH OT MX COCTaBa M CTPOCHHsI, IPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HMX
CBOMCTB, BO3MOYKHOCTh MTPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUHA B PA3TUIHBIX YCIOBUIX
Ha OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMUYECKON KHHETUKH U TEPMOJIUHAMUKY;

—  BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJAPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOI'O 3JIEMEHTa M0 (opMyJie COCTUHEHUS, MAaCCOBYIO OO
BEIIECTBA B PACTBOpPE, MOJBHYIO JOJI0 XHUMHYECKOTO DJIEMEHTa B COCIUHECHUH,
MOJIIPHYIO KOHIIEHTPAIMIO BEIIEeCTBa B PACTBOPE, HAXOIAUTh MPOCTEHIIYIO (OpMYITy
BEIIECTBA [0 MACCOBBIM WJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB, NMPOBOAMUTH PACUETHI IO
YpaBHEHUSM XHMHUYECKUX pEaKIHMid C YyYeTOM HEJOCTaTKa OJHOTO M3 pPEarcHTOB,
MPaKTHYECKOTO BBIXOJa MPOAYKTa, 3HAUCHHUS TETJIOBOTO d(PQeKTa peaKkiiuu, OnpeaesiTh

COCTaB CMECeH;
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—  pelaTh pacyeTHbIC 3aJla4M MO W3y4aeMbIM T€MaM Kypca XUMHUHU PA3IUYHBIX
TUIOB M YPOBHS CIIO)KHOCTH, B TOM YHCJE OJMMIIMAJHBIE, BBIOMpas aJeKBATHYIO
(¢u3nyecKkyro MoOJENIb, C HCIOJB30BAHMEM 3aKOHOB U (OpPMYJ, CBS3BIBAIOIINX
¢u3nYeCcKue BEININHBI;

— cobOmoparh mnpaBwia 0Oe3onmacHol paboTel B JabopaTopuu npu
MCII0JIb30BAaHUU XUMHUYECKOW MOCY/Ibl U 000PYJOBaHUS, a TAK)KE IpaBuiia 0OpaleHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH BBITIOJHEHHS JIAOOPATOPHBIX OMBITOB U
MPAKTHYECKUX PaboT MO MOJIYUYEHHUIO U COOMpaHUIO ra3000pa3HbIX BEUIECTB (aMMHaKa U
VIJEKUCIOrO Ta3a) W PEHICHHIO SKCIEPUMEHTAJIBHBIX 3aJad [0 TeMaM Kypca,
MPEJICTaBIIATh Pe3yIbTaThl IKCIIEPUMEHTA B (JOPME BBIBOJIOB, 10KA3aTEIbCTB, TPaUKOB,
TaOJIUI U BBISBIIATH SMIIMPUUYECKUE 3aKOHOMEPHOCTH;

—  IPUMEHATHh OCHOBHBIE OIEPALMU MBICIUTEIBHON JAEATEIbHOCTH (aHAIU3,
CUHTE3, CPAaBHEHUE, 0000IIEHNE, CUCTEMATU3ALMs, BBISIBICHUE IPUYMHHOCIIEICTBEHHBIX
CBSI3CH) TIpU M3YYCHHWU CBOWCTB BEIIECTB M XUMHYECKHX pEaKIHid, BIaJETh
€CTECTBEHHO-HAYYHBIMHU METOIaMHU MO3HAHMS (nabmroneHue, U3MEpEeHue,
MOJIETUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

—  NPUMEHATH NpaBUiIa 0€30MaCHOr0 OOPAILEHUS C BEILIECTBAMM,
UCTIOJIb3yEMbIMU B TIOBCEHEBHOM >KM3HM, MpaBUja MOBEIEHHUS B IENIAX COEpexKEeHUs
3JI0POBBSI U OKPYIKAIOIICH MPUPOJHON Cpejbl, TOHUMATh Bpea (OMacHOCTh) BO3JCHCTBUS
Ha JKMBBIC OPTaHMU3MBI OIPEACTICHHBIX BEIIECTB, MOACHATH HA TMPUMEpax CHOCOObI
YMEHBILIEHUSI U NPEJOTBPAIICHUs X BPEIHOTO BO3IECHCTBUS, 3HAUEHHUE >KUPOB, OEIIKOB,
YTJI€BOOB JIJIsl OpraHU3Ma YEJIOBEKa;

—  HUCHOJB30BaTh MOJyYEHHBIE MpEACTaBlIeHUs O cepax npodeccuoHaNbHON
JESITEIbHOCTH, CBSI3aHHBIX C HAyKON U COBPEMEHHBIMU TEXHOJIOTMSIMH, KaK OCHOBY JJIs
PO EeCCUOHATIEHON OPUEHTAIMU U ISl OCO3HAHHOTO BBIOOPA XMMHUU KaK MPOQPUIBHOTO
npeaMeTa Mpu NpoJ0JKEHUU 00yUeHHs Ha YPOBHE CPEHEro 00111ero 0opa3oBaHus;

—  y4YacTBOBaTh B MPOEKTHO-HCCIIEIOBATEIHCKONW AESITETbHOCTH XUMUYECKOW U

XUMHMKO-3KOJIOTHUYECKOM HAIIPaBJICHHOCTH.
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TEMATHUYECKOE INTAHUPOBAHUE 8 KITACC

HaumenoBanue
Ne Pa3eJIoB M TEM Kypca | KojguuecTBO ®opma padoThl/XapaKTEePUCTHKA IeSTeJIbHOCTH
BHEVDOIROI IIporpammHoe coaepxkanmue
n/n Yp JacoB o0yyarommxcs
NesiTeIbHOCTH
Paznea 1. [lepBoHavaibHble XMMUYECKHUE MOHATHS
1.1 | Xumus — BakHas 2 Xumus - BaXKHAs 00nacTh | Buinoninenue meopueckux 3a0anuti, PacKpPbHIBAIOIINX
0071acTh €CTECTBOZHAHMSA €CTECTBO3HAHUA U IPAKTUYECKOH | pOIIb XMMHH B IIPUPOJIE M )KU3HHU YETIOBEKA, €€ CBA3D C
1 IPAKTAYCCKON JCATCIIBHOCTH YCJIOBCKA. JIPYTUMH HayKaMH.
JIeATEIbHOCTH YeJIOBEKa
IpaBuia Ge30macHOro oOpalIeHUs C | [Tpogedenue sKcnepumMeHma:
BeLIeCTBaMU u NnabOPaTOPHBIM | o [J3yyenpe u  omucaHue —(BU3HYECKUX — CBOHCTB
000pyIOBaHHEM. 00pa3I0B HEOPTaHUYECKUX BEILECTB.
‘nctbie BelecTBa 1 cMecH *[IpaBuna paGoThl B JIAGOPaTOpUM M TPUEMBI
oOparieHus ¢ J1abopaTopHBIM 000PYT0BAHHEM.
* Paznenenue cmeceit
1.2 | BemectBa u XuMHUYECKHE 5 ATOMBI,  MOJEKYJbl, XHUMHUYecKue | BrigBieHune paznuuuii Mexay (u3nueckuMH U

peaKiuu

JJIeMEHTHI. BemiecTBa MOJIEKYJISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHHUSI.
Xumuaeckas opmyra.

OTHOcHUTENLHAsA aTOMHAas Macca.
OrtHocuTenbHas MOJICKYJISIpHAad Macca.

MaccoBas J0JIA XUMHYCCKOI'O

aneMeHTa B coeauHeHuu. KomudecTBo
BemecTBa. MomsipHast macca. PacueTsl

XUMHUYCCKUMHU SABJIICHUAMMU.

PacnioznaBanue GU3NYECKUX U XUMHUYECKUX SIBIICHUU.

OmpeznenieHne TMPU3HAKOB XUMHUYECKUX  PEAKIUM,

YCJIOBHM MX IIPOTEKaHUS.
PaccranoBka k03()()UIIMEHTOB B CXeMaxX XUMHYECKHX
pEaKLHUid.

[IpoBenenne  BblUMCICHWH 1O  QopMmynam |

YPaBHEHUSIM XUMHUYECKHX PEAKIUMN.
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§(0) bopmynam XHUMHYCSCKHX
coequHeHnil. MomsipHast Macca cMecHu
BCIICCTB. MOJII:HaSI J0JIA XUMHUYCCKOT'O
9JIEMEHTA B COEIUMHEHUU.

XuMUYecKasi peakiusi U €€ NPU3HaKH.
VYcinoBus NpOTEKaHUA  XUMUYECKUX
peakuuid. TUMNbl XUMHUYECKUX PEAKIIUH.
PacdeTsl M0 XUMHYECKUM YPaBHEHUAM

IIposedenue sxcnepumenma:

* Onucanue  (U3HYECKHMX  CBOMCTB  00Opa3IoB

HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJIIIOB.
* Ha0Omronenue Gpu3nuecKkux u XUMHUECKUX SIBJICHUH.
* HaGmoienne u omnucaHue MPU3HAKOB IPOTEKAHUS
XMMUYECKHUX peaKkIiil pa3HbIX TUIIOB.

Pewenue pacuemnvix 3a0au 1o dopmynam u
YpaBHEHUSAM XHUMHUYECKHUX PEAKIHU pasiIuyHOro
YPOBHSI CIIOKHOCTH, B TOM UHCJIE€ OJIUMITUATHBIX

Uroro no pazaeny

7

Pa3nea 2. BaxkHeiimne npeacras

UTEC/IN HCOPraHNYECKUX BEIIECTB

2.1 | Bo3myx. 4 [IpencraBnenuss o Trazax. Bosnyx. | [Ipogedenue sxcnepumenma:
ITonsiTHE O razax. 3akoH  ABoraapo. OTHOCHTENBHAS | « O3gakoMIIEHHE C o0OpasmamMu OKCHIOB M OMTMCAHUE UX
KI’ICHOpOII. OKCI/II[BI IINIOTHOCTH ra30B. OHpeIleHeHI/Ie CBOIICTR.
OTHOCHUTEJILHOM MOJIEKYJISIPHOW MacChl
* [Tonyuenue, coOupanue KUCIOpOa, U3yYSHHUE €TO0
ra3zo00pa3Horo BeleCcTBa o b
. . CBOWMCTB.
W3BECTHON OTHOCUTEIHHOU MJIOTHOCTH.
Pewenue pacuemnwvix 3a0ay 10 ypaBHEHUSIM
OOBbeMHBIE OTHOIIICHHSI Ta30B MPHU g
XUMUYECKUX PEAKIIUNA U TEPMOXUMUYECKUM
XUMITICCKIX PCAKIIHAX. YpaBHEHUSM PA3IMYHOTO YPOBHS CI0KHOCTH, B TOM
Kucnopoa. O3om. YHCJIE OJIMMITHATHBIX
TemoBoit 3¢ ekt XumMuuecKoi
peakiuu
2.2 | Bomopon. 4 Bomopon. CaoiicTBa BojopoAa. | Ilposedenue sxcnepumenma:

IlousaTue o xuciorax
H COJIAX

[lonyuenue u npUMeEHEHHE BOIOPOAA.
IlonsTHe 0 KHCIIOTaX M COJIIX

* [Tonyuenue u cobupanue BOJAOpoO/Ia.

* B3auMoAeiCcTBUE KUCIOT C METaJlJIaMU.

Pewenue pacuemnvix 3a0ay TO  ypaBHEHUAM
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XUMHUYECKHX peaKiuid, B TOM qucie
TEPMOXUMHUYECKUM
2.3 | Boga. PacTBopbl. Bona. Boma kak  pactBopuTtenb. | /IpogedeHue s3xcnepumenma:
ITonstne 06 ocHOBaHMAX PacTBOpEL. Hacplinentble 1| @ TIpuroToBneHye pacTBOPOB C ONpeIeIeHHOM
HEHACBIIICHHbIE pacTBOpHI. . .
MaccOBOM J10J1ei paCTBOPEHHOT'O BELECTBA.
PacTBOpHMMOCTh  BeIIECTB B  BOJE. .
Pewenue 3a0au ¢ WCIONB30BAHUEM  TOHATUHN
CriocoObl BBIpaXXEHUSI KOHIICHTPALUU
«MaccoBasl J10JI BEILECTBA B PAacTBOPE»; «MOJISIpPHas
PacTBOpos: Maccobas AOML | wommenTpamus», € MCIONB30BAHMEM  KPHMBBIX
PACTBOPCHHOTO  BEWICCTBA, MOIAPHAA | nacTBOPUMOCTH
KOHIIEHTpalusi. XUMUYEeCKHE CBOMCTBA
BOJIBI.
[TonsaTue 06 ocHoBaHuAX. UHAMKATOPHI
2.4 | OcHOBHBIE KJIACCHI Knaccudukamus HeopraHudecKux CocraBnenue GopMys OKCHIOB, KUCIOT, OCHOBaHHIA,

HEOPraHUYECKUX
COEIMHEHUN

COEIMHEHUN.

Oxcunpl.  'mapokcuasl.  Kucnotsl.
OcHoBaHUsI pacTBOpPUMBIE (IIETIOUN) U
HEpPaCTBOPHUMBIE. AmMdoTtepHbie
okeuapl u rugpokeuasl.  Comm.
dusnueckue M 0OLIME XUMHUYECKHUE
CBOWCTBA IEPEUYHMCICHHBIX KJIACCOB
HEOPraHMYECKUX  COEAMHEHHH,  HX
o0mue CHocoOBI HOJy4eHus,
npuMeHeHue. ['eHernueckas  CBs3b
MEXAy KiaccaMu HEOpraHM4eCKHX
COCIMHEHUI

coJlel M WX Ha3BaHUM [0 MEKJIYHapOIAHOMN
HOMEHKJIAType.

CocraBieHue MOJEKYJSPHBIX YpPaBHEHUW peakiuid,
WUTIOCTPUPYIOMINX XUMHUYECKHE CBOWCTBA U CIIOCOOBI
MOJIYYCHHUSI BEIECTB M3YyUYCHHBIX KJIACCOB/TPYII, a
TAaK)K€ MOATBEPKIAIOIIUX TIE€HETUYECKYI0  CBS3b
MEXIy HUMH.

IIposeoenue sxcnepumenma:

e OnpeniesieHUEe pPacTBOPOB  KUCIOT M INEIOYEH ¢
IIOMOIIBI0 UHANKATOPOB.

* BzaumogeicTBue KHCIOT € METallaMH, pPeakIuii
HeUTpanu3aluuu. Peakius HenTpanu3anuu.

* BzaumopeiictBue pactBopa CEpHOM KHUCIOTBI C
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okcugom meau(Il).
* [losiyyeHrne HEpacTBOPUMBIX OCHOBAHUW M U3y4YECHUE
HX CBOWCTB.

* BeiTecHeHHEe OJHOTO MeTajula JPYTUM H3 PacTBOPa
COJIH.

o

W BzaummopeiicTBue  THOpOKCHAA  [IMHKA ¢
pacTBOpaMM KHUCJIOT U LIETOYECH.

Pewenue skcnepumenmanvhvix 3a0ay M0 TEME
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCTMHECHMI». Peutenue pacuemuulx 3a0ay 10
YPaBHEHUSIM XUMHUYECKUX PEAKLUNA pa3HbIX TUIIOB U
YPOBHEH CII0KHOCTH, B TOM YUCJIE OJIMMITAAIHBIX

Uroro no pazpeny

18

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 1eMmeHToB /.. MenaesieeBa.

CTpoeHne aTOMOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKkiuu

3.1 | Ileppoguyeckuii  3aKOH Hu
[Tepunoanueckas cucrema
XUMH4YECKUX djemenToB J[.H.
Menpeneena.

Crpoenue atoma

4

[Tepuoanyueckuii 3aKOH XUMUYECKHUX
snemednToB .M. MenzaeneeBa u
crpoenne atoma. CocTaB aTOMHBIX
anep. CTpoeHue  3IEKTPOHHBIX

oOosouek aromoB 1nepBbix 20

XUMHUYECKHUX AJIEMEHTOB
[Tepuoanueckoit CHCTEMBI
XuMu4deckux  anementos  JI.I.
Meneneena. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB aTOMOB
paamyca  aTOMOB  XHMMHYECKHX

MonenupoBanue CTpOEHHE aToma,
SHEPreTHYECKUX YPOBHEM W TOMYpPOBHEW IpHU
TIOMOIII PUCYHKOB, AJIEKTPOHHBIX KOH(HUTYparun
¥ 3JIEKTPOHHOTPA(YUIECKUX (POPMYIL.

OOpsicHeHne  0oOHmMX  3aKOHOMEpPHOCTEH B
N3MEHEHUHU CBOMCTB XMMUYECKHX DJIEMEHTOB.
[IporHo3upoBanue M XapaKTEpUCTHKA CBOWCTB
XMMHUYECKHUX DJJIEMEHTOB M WX COEJUHEHMH Ha
OCHOBaHMM 3akoHOMepHocTe Ilepuoanueckoit
CUCTEMbI XUMUYECKUX JIEMEHTOB.

IIposedenue sxcnepumenma:
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9JICMCHTOB, MCTATIIIMYCCKHUX u

HEMETAJULIMYECKUX  CBOWCTB IO
rpynnam u nepuojam. M3meHeHune
KHCJIOTHO-OCHOBHBIX CBOICTB
COEIMHEHUN XUMHYECKHUX
AJIEMEHTOB B MEpHOAaxX M rpymnmnax.
XapakTepHucTuKa XUMHYECKOTO

9JICMCHTa II0 €TI0 IIOJIOXKCHHUIO B

i OsHakomiieHHE C oOpa3laMH METAUIOB |
HEMETAIJIOB.

Hnoueuoyanvruvle unu epynnogvie npoekmsl Nno
meme «llepuonnueckuii 3akoH u Ilepronnueckas
cucTeMa XUMHYECKHUX 3JIEMEHTOB J.N.
MenaeneeBa. CTpoeHHE aTOMay»

[lepuonuueckoit  cucreme  JI.U.
Menneneena
3.2 | XuMHu4ueckas CBA3b. 5 Xumuyeckass CBsA3b, €€ BHUAbL. | MoaenupoBaHHe CTPOCHHUS MOJIEKYJ MPU MTOMOIIU
OKHCITUTENILHOBOCCTAHOBUTEIBHBI MexaHu3Mbl oOpa3oBaHwms | PUCYHKOB, MOJIETIEN, IIEKTPOHHBIX U CTPYKTYPHBIX
C peaknuu KOBAJICHTHOMN M HOHHOM CBIA3ML dopmyn. PaccranoBka kod>(pPUIMEHTOB B cXxeMax
DNEKTpOHHBIE M CTPYKTypHble | OKHCTHTENBHO-BOCCTAHOBHTENBHBIX peakiuit
bopmymsi  Bemects. Karmomsr u | METOHOM  OJEKTPOHHOTO Oanmanca. Ilpogedenue
ammons.  Kpucramwmmueckme — w | KCepuMeHma; OneITel,  WUIIOCTPUPYIOIINE
OKHCJTUTEIIbHOBOCCTAHOBUTEIILHBIE PEAKITUU.
amop(HBbIC BEIIICCTBA. Turmsl
KPHCTATTHYECKIX PEIIETOK. Pewenue pacuemmnvix 3adau nov dbopmynaM u
YPaBHEHUSM XUMHUYECKUX PEAKIMi Pa3HbIX THUIIOB
OKHUCIUTENTHHO- .
U YpOBHEH  CIIOXKHOCTH, B TOM  YHCIE
BOCCTAHOBUTEJIbHBIE PEAKIINU OTTHMITHATHBIX
Wroro no pazneny 9
OBLHIEE KO/IUYECTBO YACOB 34

ITO MTPOI'PAMME
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