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PaGouwass  mporpamma  Kypca  BHEYPOUHOM  JEATEIBHOCTH  «XUMHUS
B OKCIEpUMEHTaX W 3amadax. 8-9 kmaccel» (mamee — IIporpamma) BKIFOYaeT
MOSICHUTENIbHYIO 3allUCKy, COJIep)KaHhe OOYy4YeHHs, IUIAHUPYEMble pPe3ybTaTbl
OCBOECHHS ITPOTPAMMBI, TEMATHYECKOE TIAHUPOBAHUE.

[losicauTenbHass 3amucKa OTpakaeT oOUIMe Ledd M 33Ja4d  U3YYCHH
MpeIaraeMoro Kypca, €ero MeCTo B CTpYKType y4eOHOTro IiiaHa, TMOIX0Abl K 0TOopy
COZIEP>KaHUs, ONPEICIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

[Imanupyembie  pe3ynbTaTbl OCBOEHHS MPOrpaMMbl  Kypca BKIJIKOYAIOT
JUYHOCTHBIC, METalpeIMETHBIC pe3ybTaThl 32 BeCh MEepuoj OOyYeHHUS Ha ypOBHE

OCHOBHOTO 00111eT0 00pa30BaHMUsL.

IHHOACHUTEJIBHAA 3AIIMCKA

O0mas xapakrepucTuka Kypca

PaGouas  mporpaMmMa  Kypca  BHEYPOUYHOW  JIESATENILHOCTH  «XHUMHS
B JKCIIEpHMEHTaX M 3amadax» (mamee — Ilporpamma) cocraBiena s 8-9 kiaccoB
Ha OCHOBE TOJIOKEHUM U TPEOOBaHMIA:

— (enepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BATEIHLHOTO CTaHAapTa OCHOBHOTO
obmero oOpasoBanust (yTBEp:KIEH MNPHKa3oM MUHHCTEPCTBA  IIPOCBEIICHHUS
Poccuiickoii ®eneparuu ot 31 mast 2021 1. Ne 287);

— (emepanpHOlt  00pa3oBaTeIbHOM  MPOTpaMMBl  OCHOBHOTO  OOIIETO
obpazoBanus (yTBepkaeHa NpUKa3oM MMHHCTEPCTBA MPOCBELICHHUS PoCCHiiCKoit
®denepanuu ot 18 mas 2023 1. Ne 370).

[Iporpamma ygaenser oco0oe BHUMAaHWE BBITIOJHEHUIO OOYYarOIIMMUCS
XUMHUYECKOTO SKCIEPUMEHTa — JIA0OPATOPHBIX OMBITOB W MPAKTHUYECKUX PadOT, UTO
MO3BOJIUT WM Ha TMPAKTUKE HW3YYUTh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECCKHUX
IIPOIIECCOB, Pa3BUTh MPAKTHUYCCKUE YMEHHS M HABBIKW IIJIAHUPOBAHHS, IOJTOTOBKH,
MPOBENICHUSA, aHAIM3a W UWHTEPIPETAUU TOJYyYCHHBIX OJKCIEPUMEHTATBHBIX
pe3yNbTaToB, HAYYUTHCS TPUMEHSITh TEOPETHUECKHE 3HaHHWSA i OOBSICHECHUS

XUMHUUYCCKUX IIPOOECCOB, IMPOUCXOJAIMMX B TOM YHCIC B CUTyallUAX KXHU3HCHHOTIO



xapaktepa. (OCO3HaHHOE BBINOJHEHUE XUMHUYECKUX HKCICPUMEHTAIbHBIX padoT
COCOOCTBYET MOBBIIIEHUIO MOTUBAIIMHU K U3YYCHHUIO XUMHUH.

[IporpamMmoii npeaycMOTPEHO TaKKe pellieHrne 00YyYaroIMMuUCcs KaueCTBEHHBIX
Y KOJIMYECTBEHHBIX 3a/1ay Pa3JIMYHbIX TUIIOB U YPOBHEWU CIIOKHOCTH, B TOM YHUCIE
OJTUMITUATHBIX. BBIMONHEHUIO XMMHUYECKOTO SKCHEpPUMEHTa M PEHIeHUIO 3a1ay
00s13aTeNIbHO JOJIKHO MPE/IIeCTBOBAaTh 3HAKOMCTBO OOYYAIONIMXCSl CO CBSI3aHHBIMU
C HUMU SJIEMEHTAMHU COJICPKAHUSI.

[IporpamMa Kypca BHEYPOUHOH JEATEIBHOCTH «XUMHS B HSKCIEPUMEHTAX
U 3amadax» Oyner BocTpeOoBaHa OOYYAIOIMIUMHUCA, KOTOPHIE MOTHBUPOBAHBI

K OCOBHAHHOMY BBI60py HpO(l)eCCHfI, CBA3aHHBIX C IIPUMCHCHUCM XNMHUYCCKUX 3HAHUM.

esab 1 321244 Kypca

Heasr I[Iporpammel —  obOecneyuTh  UHAWBHUAyaJbHBIE  MOTPEOHOCTH
oOydarommxcsi B HU3YYEHMM XUMHUM B YCJIOBHUSX, KOrjga y4eOHbIM IuU1aH
o0Opa3oBaTeNbHOM OpraHW3alMy MpPealyCcMarpuBaeT W3y4YeHHE y4eOHOro mpeameTa
«XUMHUSD» TOJIBKO Ha 6a30BOM YpPOBHE.

[Ipennaraemas IIporpamma YUUTBIBAET IICUXOJIOTO-TIEAArOTUYECKHE
OCOOEHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM Kareropuu odyyaromuxcsa. Ee ocBoeHue
CIOCOOCTBYET Pa3BUTHUIO Yy OOYYalOLIMXCS MHTEpeca K M3YUYEHUIO XUMHUHU U chepam
NEATEeIbHOCTH, CBSA3aHHBIM C XUMHEH, MOTHBAllMM K OCO3HAaHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPODUIIS U HATPABICHHOCTH JAbHEHIIIETO 00yUYeHUS.

Nzydenue kypca HampaBiaeHo Ha GOPMHUPOBAHUE Y OOYIAFOIIIMXCS

— CHUCTE€Mbl XHMHMYECKMX 3HAHMM Kak KOMIIOHEHTa €CTECTBEHHO-HAy4YHOU
KapTUHBI MHUpa, KaK OCHOBBI JUIsl NMOHUMAaHUS XUMHYECKOW CTOPOHBI SBJICHHM
OKPYXKAIOIIEro MUpa;

— HWHTEpeca Ha MPOJIOJHKCHHWE OOydYeHHMs] Ha YpOBHE CpeaHEero ooOIero
oOpa3zoBaHwUs.

B pamkax peienust o0CHOBHBIX 3a1a4 [IporpaMmbl JOI&KHO ObITH 0OECTIEUEHO:

— mpuoOlieHre  OOydarommMxcs K  CaMOCTOSITENIbHOM — TO3HaBaTelbHOU

141 HCCIICI0BATCIIb CKOM JACATCIbHOCTH, K Hay4YHbIM METOdaM IMO3HAaHUA,
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— (opMupoBaHHEe y OOy4aroIMXCS MOTHUBALlUM U Pa3BUTUE CIIOCOOHOCTEH
K U3yYEHUIO XUMUU;

— (opMHupoBaHHE y OOyYarOIIMXCS YMEHHM OOBSICHATH M OLICHUBATh SIBJIICHUS
OKPY’KAOIIEr0 MUPA, UCMOJIb3Ys 3HAHUS U ONBIT, OJYYEHHBIE NP U3yYECHUU XUMUH,
OPUMEHATh MX IpPU PELIEHUH NpoOleM B IOBCEAHEBHOM XHU3HU U TPYIOBOM
NESITENIBHOCTH;

— OCO3HaHME OOYYAIOUIUMUCS LEHHOCTH XHMUYECKHMX 3HAHUH B JKU3HU
YEJIOBEKA, ITOBBIIIEHUE YPOBHS JKOJIOTMYECKOM KYJIBTYpPBI, HENPUATHE ACHCTBUH,
MIPUHOCAIINX BPEIl OKPYKAOIIEH CPENIC U 3I0POBBIO JOJICH;

— IpHOOpeTeHrne 00yYarOUIMMUCS OMNbITA CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB

(KHI-O‘-IGBI)IX KOMHGTGHHHﬁ), H€06XOI[I/IMI>IX AJ1 pa3/IMYHbIX BUIOB ACATCIIBHOCTH.

MecTto Kypca B 00pa3oBaTeIbHOM NpoLecce

[Iporpamma kypca «XuMHsA B OKCOEpUMEHTaX M 3ajadax» paccuuTaHa
Ha peau3aluio B TeueHne 68 yueOHBIX 4acoB B paMKaX BHEYPOUYHOW NEATEIbHOCTU
B 89 xmaccax (34 uwaca B 8 wimacce u 34 uvaca B 9 wiacce). Kypc mMoxker ObITh
WCMOJIB30BaH JJIsl oOoraimieHusi 6a30BOro Kypca XMMHH MPaKTHKO-OPUEHTUPOBAHHBIM
COJCp’)KaHMEM U AaKTHBHBIMM BHUIAMU JeATENbHOCTH oOydaromuxcs. IIporpamma
SBJIICTCSI COJIEPKATEIbHBIM W METOJUYECKUM OPHEHTUPOM JUIS  COCTaBJICHHS
negaroraMu paboyux Mporpamm.

IIporpamMa Kypca BHEYpPOYHOM JEATENBHOCTH «XUMHS B DIKCIIEPUMEHTax
¥ 3a37a4ax» HampaBlieHa Ha JOCTH)KEHUE pe3ysbTaToB, KOTOpbIE JOMOJHSIOT
1 yrayOssioT chopMyaupoBaHHbie B (efepaibHOi paboueit mporpaMmme mo yueOHOMY
npeamery «Xumus» (0a30BbIi ypOBEHb) TPEOOBAHUS K MPEIMETHBIM PE3yJIbTaTaMm.

JleaTenpbHOCTh 00yJaronmx cs nperycMarpruBaeT aKTUBHOCTH
U CaMOCTOSITEJIbHOCTh, COYETAeT MHAMBUAYAIbHYIO U TPYIIOBYIO (HOpMBI pabOTHI.
CTpykTypupoBaHHE TEMAaTHYECKOro IuUlaHUpoBaHUs B Ilporpamme coOTBETCTBYET
NOPSAJKY U3YyUEHUs Pa3/IesIOB U TEM XMMHUU Ha 0a30BOM ypOBHE B OCHOBHOMW IIKOJIE

1 00€CIIeYrBaECT TEM CaAMbIM MPEEMCTBEHHOCTh YPOUHON M BHEYPOUHOM JIESITEIbHOCTH.



[IpennoxeHHbIE 3JEMEHTHI COJACPKAHUA M BHUJABI JIEITEIBHOCTH MOTYT OBITh
KOHKPETH3UpPOBaHbI € Y4Y€TOM HHJMBUIYAIBHBIX 3allPOCOB  OOYYarOIIUXCH.
Pacmpenue copep:kanus U BUJOB JCSITEILHOCTH CBSI3aHO C BO3MOXKHOCTBIO BBIOOpA
MearoroM Pa3IMYHBIX BAPHAHTOB y4eOHO-METOJMUYECKOTo oOecredeHus: Kypca,
a Takke C CyHIECTBYIOIIMMHU  YCIOBUSIMH  IIKOJBHOM  WMH(OPMALMOHHO-
00pa3oBaTeIbHON CPEIbI.

Jlnst 3HakoMcTBa OOydaromuxcs ¢ MpoQeccusMu, CBA3aHHBIMH C XHUMUEH
M XAMHYECKOW HAyKOW, W TIOBBIINICHUS WX MOTHUBALMA K W3YyYEHUIO XUMUU
PEKOMEHJyeTcsl  BKJIIOUUTh B MPOrpaMMy  3KCKYpCHM  Ha  HPEIIpHsTHS,
B pETHOHAIbHbBIE MY3€eH, By3bl. CopepxareabHble 1eMeHThl [IporpaMMbl O3BOJISIOT
OpPraHM30BaTh Ha WX OCHOBE TMPAKTUYECKYI0 M TOMCKOBO-HMCCIIEI0BATENHCKYIO
JEATEIbHOCTh, PE3YyJbTaTbl KOTOPOM MOTrYT OBITh HMCHIOJb30BaHbl MPU pPeaTU3alUU
OO0yJaloOUMMUC HWHIUBUIYATbHBIX MPOEKTOB. Te€MBI TPOEKTOB PEKOMEHIOBAHO

BBIOMpATH Cc Y4ETOM PETMOHANBHOU CIELU(PUKH.



COJEPXAHUE OBYUYEHUA

8 KVIACC

Pa3znen 1. IlepBoHayajibHbIe XUMHYECKHE OHATHSA

Xumus — BaxHas 00JacTh €CTECTBO3HAHUS M MPAKTUUECKOW JEATEIbHOCTH
yenoBeka. IIpeamer xumuu. Poinbp XMMuM B KM3HM 4YEJNOBEKa. XHMUS B CUCTEME
Hayk. Tema u BenjectBa. @U3nNyeCKre U XUMUYECKHE CBOKCTBA BEMIECTB. ATpEraTHbIC
cocrosiHusl BenlecTB. [IoHsATHE O TEOPETHMYECKUX M OMIOUPUYECKUX METOJIax
MO3HAaHUSI B €CTECTBCHHBIX Haykax. [IpeincraBneHus o HaydyHOM ITO3HAHUU
Ha YMIIUPUYECKOM YPOBHE. SI3bIK XUMHH.

[lonsiTe o Meromax pabOTHl C XUMUYECKMMH BemectBamu. OO0opyaoBaHHE
IIKOJIBHOM ~ XUMHYeckol  yaboparopuu. IlpaBuia  Oe3omacHoro  oOpalleHus
C BEILIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM.

Uucrsie BemecTBa U cMec. CriocoObl pazaeneHus cMeceil. OuncTka BEIecTs.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIEMEHTHI. [IpOCThIE U CIIOKHBIE BEIIECTBA.
Metaiuibl 1 HEMETAIUIBI.

Xumuueckas Qopmyna. OTHOcuTenabHas aromHas Macca. OTHOCUTENbHA
MOJIEKYJIIpHass macca. MaccoBas J0JiI XMMHYECKOTO JJIEMEHTAa B COEIUHCHUMU.
Haxoxnaenue npocreiiiieit popmyIibl BEMIECTBA O MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomuuectBo BemecrBa. Monb. MomsipHas macca. Pacuetst 1o  ¢opmynam
XUMHUYECKHX COeIMHEHUU. MonspHas wmacca cmech BemecTB. MoubHas 10
XUMHUYECKOTO DdJIeMEHTa B COeJIWHEeHHMH. HaxoxneHue mnpocreimieit GopmMyIbl
BEIIECTBA 10 MOJIBHBIM JIOJIIM JJIEMEHTOB.

XUMUYECKass peakuus M €€ MPU3HAKU. YCIOBHUSI MPOTEKAaHUS XUMHUYECKUX
peakuuii. XHWMHYECKHME YypaBHEHUS. TUIBI XUMHYECKHX peakiuu. Pacuersl
10 XMMUYECKUM YPABHEHUSIM.

IDKcnepumenmanbHoe u3yyeHue geuecms U A6J1eHUU

- MByuenue u onucaHue (U3MUECKUX CBOMCTB OOpa3lOB HEOPTraHUYECKUX

BEIIECTB.



« [IpaBusia paboThl B J1a0OpaTopuu U MpHUEMBbI OOpalleHus ¢ Ja00paTOpHBIM
000pyI0BaHHUEM.

+ Pa3penenue cmecen.

+ Onucanvne (U3NYECKUX CBOMCTB 0Opa3lOB HEOPraHWYECKUX BEIECTB —
METaJIOB U HEMETAJLIOB.

< HabmroneHne pu3nyecknux 1 XMMUUYECKUX SBJICHUH.

+ Habmrogenune u onucaHue NPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKLIH
Pa3HBIX TUIIOB.

Pewenue pacuemuvix 3a0au 1o GopMysiaM U ypaBHEHUSM XUMUYECKUX peaKkLui

Pa3IIMIHOIO YPOBHA CIIOKHOCTH, B TOM YHCJIC OJIMMIINA/IHBIX.

Pa3nen 2. BaxkHeiimue npeacTaBuTe M HEOPTaHNYECKUX BEIIECTB

Bo3ayx — cmech razoB. CocraB Bo3nyxa. 3akoH ABoraapo. MossipHblii 00beM
razoB. OTHOcHTENbHAs  IUIOTHOCTh razoB. OmpeneneHue  OTHOCUTEIbHOM
MOJICKYJIIPHOM MacChl Ta3000pa3HOr0 BEIIECTBA 110 HM3BECTHOW OTHOCHTEIHHOM
wioTHOCTU. OOBEMHBIC OTHOIICHHS Ta30B MPU XUMUYECKUX PEAKIIUSIX.

Kucnopon. Oxcuppl. [Ipumenenue kucnopoaa. CriocoObl momydeHus KUCIOpoaa
B J1aboparopuu u mpombliuieHHOCTH. [lonsTre o karanuzatope. O30H — aUIOTPOITHAS
MOIU(PUKAITIS KUCIIOPOIA.

TemnoBoit 3¢ (HeKT XUMUYECKOHN peakIiK, TEPMOXUMHUUYECKUE YPaBHEHHUS, K30~
Y DHJIOTEPMUYECKHE PEaKIIHH.

Bonopon. Haxoxpaenwe Bojopoja B Tpupojae, (GU3MYECKHUE W XUMHUUYECKHUE
CBOWCTBA, MPUMEHEHHUE, CIOCOObI ToyydeHus. [loHsATHE O KUCIIOTaX U COJISX.

Boma. ®usnueckue cBoucTtBa Boabl. Boma kak pactBopuTenb. PacTBOpEI.
HacebllieHHBIE YW HEHACBHIINICHHBIE PacTBOPhl. PacTBOpHUMOCTH BEIIECTB B BOJE.
CrocoObl BBIpaXKEHHS KOHIIEHTpAIlMM PACTBOPOB. MAacCCOBasi JOJS PaCTBOPEHHOTO
BEIIECTBA, MOJISIPHASA KOHIIEHTpalus. Posib pacTBOPOB B IPUPOJE U B KU3HU YETIOBEKA.

Xumuyeckue cBoWcrBa BOjAbl. IloHstue 00 ocHoBaHusx. [loHsTue
00 mHaukaropax. KpyroBopoT Boabl B Mpupoje. 3arps3HEHUE NPUPOIHBIX BOJI.
Oxpana U OYMCTKA MIPUPOTHBIX BOJI.
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Knaccudpukarmus Heopranmdeckux coemuHeHuid. Oxcumpl. Knaccmbukamms
OKCH/IOB: cosieoOpa3zyroiue (ocHOBHBIE, KHUCIIOTHBIE, amdoTepHbIe)
1 HecoJIeoOpa3yromue.

PU3nUECKMEe M XapaKTEpHbIE XWMHUYECKHME CBOMCTBAa OKCHAOB. [lomyuenue
OKCH/IOB.

IlonsiTe O TMAPOKCHUIAX — OCHOBAHMUAX M KHUCIOPOACOAEPKAIIUX KHUCIOTAaX.
Kucnorel. ®usznueckne W XUMHYECKHE CBOMCTBA KHCHOT. [losrydeHne kuchior.
Kucnots! B npupoie, MpuMeHEHNE BAKHEUIINX KUCITOT.

OcnHoBanus. Krnaccudukauus OCHOBaHMW: INENOYM M HEPACTBOPUMBIE
ocHoBanus. Illenoun, ux cBoiictBa U crnocoObl monyueHus. HepactBopumblie
OCHOBAaHHMS, HX CBOMCTBA W crocoObl mnonydeHus. AmdorepHocts. IloHsTHE
00 aM(OTepHBIX THAPOKCUIAX U MOJIyYEHHE,

Comu. ®usnyeckue U XapakTEpHbIE XUMHYECKHE CBOWCTBA. [lomyuenue conei.

I'eneTnyeckast CBsA3b MEXIY KJIACCaAMH HEOPTAHUYECKHUX COCIMHEHUMN.

IDKcnepumenmanbHoe u3yyeHue geuecms U A61eHUU

« O3HakomiieHHE ¢ 0Opa3amMy OKCHJIOB M OIMMCAaHUE UX CBOMCTB.

« Ilonyuyenue, coOupanue KUCIopoaa, U3y4eHHE €r0 CBOMCTB.

« Tlonmydyenue u cobupanue Boaopoaa.

« B3anMopaencTBHE KUCIOT ¢ MEeTaJJIaMHU.

« IlpuroroBnenue  pacTBOpOB €  ONPEINEICHHOM  MacCoOBOM  JOJEHN

PaCcTBOPEHHOTI'O BEILIECTBA.

« OnpeneneHne pacTBOPOB KUCIOT U MIETOYEH C IOMOUIBIO UHAUKATOPOB.

< Peakiusa HeWTpanu3anuu.

. B3aumoneiicTBre pacTBopa cepHoit KucaoThl ¢ okcuaom meau(ll).

« IlonyueHue HepacTBOPUMBIX OCHOBAHUM U U3YYEHUE UX CBOMCTB.

< BpITeCHEHHE OHOTO METAJJIa IPYTHM U3 pacTBOPA COJIH.

< B3anmonencTBue rTHAPOKCU 1A IMHKA C PACTBOPAMM KUCIIOT U LIEIOYEH.

< PemeHne »sKClepUMEHTAIBHBIX 3alad Mo TeMe «OCHOBHBIE KIIACCHI

HCOPraHn4C€CKHX COGI[HHCHI’IfI».



Pewenue 3a0au ¢ uCIONL30BaHHEM IOHATHM «MaccoBas J0JI1 BCIICCTBA
B pacTBOpE», «MOJIIpHAad KOHICHTPAIIHA), C HUCIIOJBb30BaHUCM KPUBBIX
PaCTBOPHUMOCTH. Pemenue PaCuYCTHBIX 3ada4 110 YpaBHCHUAM XHMHYCCKUX pCaKHI/Iﬁ

Pa3HbIX THUIIOB U ypOBHCﬁ CJIOKHOCTH, B TOM YHUCJIC OJIMMITMAAHBIX.

Pasznen 3. Ilepuonnuecknii 3axkon u Ilepumoanueckasi cucreMa XUMHUYECKHX
ieMenTtoB .. MenngeneeBa. CrpoeHume aromMoB. XHMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBHUTEIbHbIEC PEeaAKIIUN

[Tepunomnueckuii 3akoH .. MenneneeBa. Ctpoenue aroMoB. CocTaB aTOMHBIX
anep. M3orombl. PagmoakTUBHOCTb. DJIEKTPOHBI. DOneKTpoHHas  OpOUTAIb.
DHepreTHYecKue YpOBHH W TOIYPOBHH aroMa: S-, P-, d-opOurtanmn. DiIeKTpOHHbIE
KOH(Urypaluu u 3JeKTpOHHO-Tpauueckre GopMynbl aToMOB. PU3UYECKUN CMBICT
NOPSIKOBOTO HOMEpa, HOMEpa Mepruoa U rpymnsl djeMenTa. CTpoeHue 3JIEKTPOHHBIX
o0Oosiouek atoMoB mepBbiXx 20 XuMHUECKUX 3JIeMeHTOB llepuoanueckoi CHCTEMbI
JI.I. MengeneeBa: pacrnpeneiieHue »>JICKTPOHOB IO JSHEPreTUYECKHMM YPOBHSIM,
MOAYPOBHSM U opoutaimsim. @usnyeckuid cMbica [leproanyeckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHSI paJuyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB IO IpymninaMm U nepuonam. M3meHenue
KUCIIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUNW XHMHUYECKUX OJJIEMEHTOB B IEPHOJAX
n rpynmax. XapakTepUCTUKa XUMHYECKOTO OJJIEMEHTa MO  €ro  IMOJOKEHHIO
B llepunoanueckoii cucreme JI.11. Menneneena.

3uauenue [lepuomnueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XUMHUYECKHX
JJIEMEHTOB JUI pa3BuUTUs Hayku U npaktukud. J[.J. MengeneeB — yueHbId
Y TPaXJaHVH.

DJIEKTPOOTPUIIATETILHOCTh XUMUYECKUX JIEMEHTOB. XUMHUYECKasi CBsI3b. Buapbl
XUMHUYECKOW CBSI3U: KOBAICHTHAs IOJISIPHAS CBA3b, KOBAJIEHTHAs HEIOJSPHAs CBS3b,
MOHHasd CBs3b. MexaHu3mMbl 00pa3oBaHMsI KOBAJIEHTHOM W HWOHHOW  CBA3M.
DNEKTPOHHBIE U CTPYKTYPHBIE (hOPMYJIBI BelecTB. KaTMoHbI 1 aHHOHBI.

Kpucranmmueckue u amopdHbie BemecTBa. THIBI KPUCTAUTMYECKUX PEIIETOK:

VMOHHAs, aTOMHAas1, MOJIEKYJIIPHAA U UX XapAKTEPUCTUKHU.



Cremnienp okucneHus. OnpeneneHne CTENCHEH OKUCICHHS aTOMOB B OMHAPHBIX
coenmuHeHuaX.  OKUCIUTENbHO-BOCCTAHOBHUTENbHBIE  peakuuu.  CocTaBieHHe
YpaBHEHUH OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEaKIMiA W PAacCTaHOBKA B HHX
KO2(DPUITMEHTOB METOIOM 3JICKTPOHHOTO OaaHca.

IKcnepumenmanvHoe uzyuerue 8eujecms U s161eHull:

. O3HakoMJIeHHE C OOpa3llaMH METaJUIOB U HEeMeTauioB. MojenupoBaHue

CTPOCHHUS MOJIGKYJl TIpW TIOMOIIA PHUCYHKOB, MOJEIEH, AIEKTPOHHBIX
U CTPYKTYPHBIX (OPMYIL
« OTBITHI, WIDTFOCTPUPYIOITNE OKUCIIUTEILHO-BOCCTAHOBUTEIBLHBIC PEAKITHH.
Pewenue pacuemmuvix 3a0au 1o GopMynaMm U ypaBHEHHSIM XUMUYECKUX PEAKITUI

Pa3HbIX TUIIOB U ypOBHeﬁ CJIOKHOCTH, B TOM YHCJIC OJIMMIIMAJHbBIX.

9 KJIACC

Pa3znen 1. BemecTBo 1 XUuMHYeCKas peaKkus

[ToBTOpEeHHE OCHOBHBIX pa3leloB Kypca xumMuHu 8 kiacca. llepuoanueckas
CHUCTEMa XMMHUYECKHUX 3JIEMEHTOB B CBETE MPECTABICHUMN O CTpoeHUHU atoma. CTeneHb
OKHCJICHUSI U BAJICHTHOCTH. lIpencraBieHue 0 nepuoandecKon 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB (371EKTPOOTPHUIIATEILHOCTD, OKHCIIATEIBHO-
BOCCTaHOBUTEIIbHBIE CBONCTBA, KU CIIOTHO-OCHOBHBIE CBOWMCTBA  OKCHJIOB
Y THIPOKCHUIOB) OT CTPOCHHSI aToMa.

Bugpl XuMUYeCKOH CBSI3W. MOHHAsA, KOBJICHTHAas (HEMOJSApHAs, MOJSPHAs);
OOMEHHBIN M IOHOPHO-AKIIENTOPHBIN MEXaHW3M 00pa30BaHMs KOBAJICHTHOW CBSI3H.

Tunbl KpPUCTAUIMYECKUX PEIICTOK: AaTOMHAas, WOHHAs, METAUIMYEecKas,
MOJICKYJISIpHAsT — M OCOOCHHOCTH WX CTPOCHHUS. 3aBUCHMOCTh CBOWCTB BEIECTBA
OT THIA KPUCTAIIIMYECKON PEIIETKA U BUJAa XUMUYECKOM CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX PEaKUHUH. DJIEMEHTHI
XUMUYECKOW TEPMOIMHAMUKNA. JHEPTreTUKA XUMHUECKUX peakiuii. TermoBoit addext
XUMHAYECKOW pEakUud. IJK30- U DHAOTEPMUYECKHE PEAKLIHMH, TEPMOXMMHYECKHUE

YpaBHCHHUA. 3aKkoH I'ecca 141 €ro CIICACTBUA.
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[loHsiTHE O CKOPOCTM XHUMHUYECKOW pEeaKIMu. 3aKOH JCHCTBYIOIIHMX Macc.
@akTOphl, BAUSIOMINE HAa CKOPOCTh XUMHYECKOM pPEaKkUUH. OJHEpPrus aKTHBALIMH.
[Tonstue o karanmse. epmeHThl. UTHTMOUTOPBI.

O6OpartuMple W HEOOpaTMMbBIE  XHMHYECKHE  PEaKIIUM. [lonsitue
O XHMHUYeCKOM paBHoBecuu, npuHuun Jle Illarense. VYcnoBus cMmelieHus
XUMHUYECKOTO paBHOBeCHS. DakTOpbl, BIUSAIOMINE HAa COCTOSHUE XUMHYECKOTO
paBHOBecHus.  [IporHo3MpoBaHME  BO3MOXKHOCTM  NPOTEKAaHHS  XUMHYECKUX
MpEBpAICHUNA B Pa3IMYHBIX YCIOBUSX HAa OCHOBE MPEACTABICHUNA 00 HM3yUYECHHBIX
3JIEMEHTaX XUMUYECKON KUHETUKU U TEPMOJIMHAMUKHU.

OKUCIIUTENEHO-BOCCTAHOBUTEILHBIE pEaKkuu. OxucnuTenbHO-
BOCCTAaHOBUTEJBHBIE CBOMCTBA XUMHMYECKHUX DJIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUS. BakHeWIlne OKUCIUTENM U BOCCTaHOBUTENW. COCTaBICHUE YpPaBHEHUMU
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMKA € HCIOJB30BaHUEM  METOAA
AIEKTPOHHOTO OaliaHca.

DIIEKTPOIUTHYECKAsT Jucconuanus. XHUMUYECKHE PpEakUUh B PacTBOpax.
Teopust PIEKTPOTUTUUECKON aucconranuu. PacTBopeHHne Kak (HU3UKO-XUMUYECKUN
npouecc. ONEKTPOJUThl U HEdNEKTpoJMThl. CuiibHbIE M ClIa0ble AJIEKTPOJIUTHI.
CreneHp auccolManyM, KOHCTAHTa Juccoluanvu. MoOHHOE NpOU3BEAECHUE BOJIBI.
Bonopoansiit moka3zareins. VHIMKaTOpsI.

Peakinu nonHoro ooMeHa. Y ciioBus IPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa.

I'mppomu3 coseii. MloHHBIE ypaBHEHUs THAPOJM3A COJICH. XapakTep Cpeasl
B BOJIHBIX PacTBOpPax COJICH.

3KCI’lepuM€HmaJle0€ uszyiuernue eeujecme u SBJICHUIL:

<

N3ydeHnne 3aBUCMMOCTH CKOPOCTHM XHUMHUYECKOM PEAKUUMU OT Pa3IMYHbIX

(daxTopOB.

<

Pemenue 9KCIICPUMCHTAJIbHBIX 3agad I10 TEMC «OKHCIUTEIBHO -
BOCCTAHOBUTCIIbHBIC PCAKITUI).

Peakiiuu nonHoro oomena.

<

« Pacno3HaBaHue pacTBOpPOB coJieH ¢ IIOMOIIIBIO MHAUKATOPA.
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« Pacno3HaBaHue HCOPraHNYCCKHUX BCUICCTB C IIOMOIIBIO Ka4YCCTBCHHBIX
peaKuHﬁ Ha MOHBI.

Peuwenue xauecmeennvix 3a0au u pPac4emHblx 3a0ay Ppa3JIMYHbIX THUIIOB

151 yp0BH€ﬁ CIOKHOCTH, B TOM 4YHCIIC OJHMMIIMAJHBIX, II0O TCMaM «OCHOBHBIC

3aKOHOMCPHOCTH MNPOTCKAaHUsA  XMMHYCCKUX peaKuHﬁ», (<3HGKTpOHHTquCKaﬂ

qrccolranys. XMMUYECKHE PEaKIIMK B PACTBOPAX».

Pa3nen 2. HemeTta/uibl 4 MX cOeIMHEHUSI

OOmas xapakrepucTuka HeMmeTauioB. (OCOOEHHOCTHM CTPOEHHS aTOMOB
XUMHUYECKHX JIEMEHTOB, ITPOCTHIX BEUIECTB, AJUIOTPOMHUSI.

OOmas xapaktepucTuka rajgoreHoB. DBuueckrne W XMMHYECKUE CBOMCTBA,
Cr1ocoObl MOJIy4eHUS U IPUMEHEHUE XJIOpa U €r0 BaXKHEUIINX COEANHEHUH.

OOmias XapakTepuCTHKa XUMHUYECKHX 3JieMeHTOB VIA-rpynmbl. dusnueckue
U XUMHUYECKUE CBOICTBA, CIOCOOBI MOJYUEHHS U IIPUMEHEHUS CEPHI U €€ BaXKHEHIITNX
COCMHEHUH.

OO0mas xapakrepucTuka XUMHUYECKUX d3JemMeHToB VA-rpynnbsl. Pusnyeckue
Y XUMUYECKHE CBOWCTBA, CIIOCOOBI MOJIyYEeHUs M IPUMEHEHHE a30Ta U €T0 BaXKHEHIIINX
coequHeHU. Du3NUeCKUe W XUMHUYECKHE CBOMCTBA, CHOCOOBI TOJYYEHUS
U nipuMeHeHue (ocdopa 1 ero BaXXHEHIINX COeTMHEHUN.

OO6mas xapakTepucTuka xumudeckux siemeHToB IVA-rpynmnsl. duznueckue
U XUMHUYECKHE CBOICTBA, CHOCOOBI MOJIYyYEHUS] M TPUMEHEHHE yriepoda U €ro
BOKHEHINX coeauHeHui. [lonstue 06 amcopOum.

dusznueckue U XMMUYECKHE CBOWCTBA, CIIOCOOBI MOMYyYEHHUS M IPUMEHEHUE
KPEMHHS U €r0 BaKHEUIINX COCAUHEHUM.

IDKcnepumenmanbHoe u3yyeHue geuecms U A61eHUU

« O3HaKOMJICHHE ¢ 00pa3I[aMy MPUPOIHBIX XJIOPUIOB (FraIOTCHUIOB).

« V3yueHue CBOUCTB COJITHOW KHUCIIOTHI.

 KauecTBenHble peakiny Ha XJIOpUI-, OpOMUI- U MO I-UOHBI.

« Ilomy4yeHue COJIIHON KUCIIOTHI, U3yYEHUE €€ CBOMCTB.
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« V3ydyeHne XMMHUUYECKHX CBOMCTB pa30aBlIeHHON CEpHOM KUCIIOTHI.
« IIpoBeneHnEe KaueCTBEHHBIX peakIuii Ha CyIbPUI-, Cyab(UT- U CyTb(haT-uOHBI.
< M3yyeHne XuMUYECKUX CBOMCTB COJIE aMMOHHUS.
- KavecrBeHHas peakiiysi Ha MOH aMMOHUs U (pocdaT-uoH.
. IlomyyeHne aMMmuaka M U3y4eHHUE €ro CBOMCTB.
+ M3ydyeHue CBOMCTB a30THOM KHCIIOTBHI.
+ AncopOrust paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.
« Tlonmydyenue, cobupanue, pacrio3HaBaHUE U U3YyYEHUE CBOWMCTB YTJIEKUCIOTO
rasa.
« B3anMHuble ipeBpanieHns KapOOHATOB U THAPOKAPOOHATOB.
« KadectBeHHbIE peakiiuy Ha KapOOHAT- U CUJIMKAT-UOHBI.
. INonyyenue okcuaa yraepona(lV) u u3yueHue ero CBOMCTB.
< PellieHune sKCriepuMEHTAIBHBIX 33/1a4 10 TeME «BaxkHenme HeMeTallTbl U UX
COCIUHECHUS.
Pewenue rauecmeennvix 3a0au u pacuemuvix 3a0ay PA3TUYHBIX THUIIOB
Y YPOBHEH CIIO)KHOCTH, B TOM YHCII€ OJIMMIIUAAHBIX, O pazaeny «Hemeramnel u ux

COCJIMHCHUS.

Pa3znea 3. Mera/lsibl M X COeAUHEHUS

O6mue coiictBa MeTauioB. OOIIas XapakTepUCTUKA XUMUYECKUX DJIEMEHTOB —
METAJUIOB HA OCHOBAHWUU HMX MOJIOKEHUS B llepmoanueckor cucTEME XUMHYECKHX
snementoB /.M. MenneneeBa u crpoeHuss aromoB. Mertannsl A- u  b-rpynm.
DIIEKTPOXUMUYUCCKUN psa HanmpskeHuH MeramioB. OOlMe XUMHUYECKHE CBOMCTBA
MetauioB. OOmmMe crnocoObl MOAYyYEeHUs] METAIOB, METAJUTYprus. JIEKTPOJIN3
PacIuIaBOB M pacTBOPOB COJICH KaK OJIMH U3 CIIOCOOOB MOTy4YeHUs] MeTaioB. [loHsTHe
0 KOpPPO3UH METANIOB, OCHOBHBIC CHOCOOBI 3alUThl UX OT Koppo3uu. CIuiaBbl
METAJUIOB.

Merannsl A-rpynm. Illemoynble MeTauibl M HUX BaXHEWUIIWE COEIWHEHMS:

(I)I/ISI/IIICCKI/IC 141 XUMHUYCCKUEC CBOMCTBA, IMOJIYUYCHHC )41 IMPUMCHCHHUC.
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[IlenouyHo3eMenbHBIE METAUIBI W WX BaKHEHIHE COCAUHEHMs: (pu3ndeckue
U XHMHYECKHE CBOWMCTBA, MOJYYECHUE U MPUMEHEHUE. AJNIOMHUHHI. (Qunyeckue
U XUMHUYECKHE CBOMCTBA altoMUHUS. AM(OTEpHBIE CBOWMCTBA OKCHJIa U THIAPOKCUIA
ATFOMHUHUSL.
Metamsl b-rpymm. OOmass xapakTepucTuka MeTauioB b-rpynm  (o609HBIX
MOJIPYIN). TONOXeHne B Ileproaudeckoil cHCTeMe XHUMHYECKHX 3JIEMCHTOB
JI.. MenneneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBIIEHHE «IIpOBaiay 3JIEKTPOHA
Ha IpUMeEpe CTPOCHUS aTOMOB XpoMa, Me/d, cepebpa. BaeHTHbIe COCTOSIHUS aTOMOB
d-3JIeMEHTOB, CTEIICHH OKHCJICHUS aTOMOB B COCIMHCHUSX. 3aBUCHMMOCTbh KHCIIOTHO -
OCHOBHBIX CBOMCTB OKCHUIOB M TUJIPOKCHJIOB METAUIOB OT 3HAUYECHUS CTEIEHU
OKHUCJICHUSI DJIEMEHTa B coeMHeHMH (HAa TpPUMEpPe COCJAMHCHHHA XpoMma).
IlepBoHauanbHbBIE TPEACTABICHUS O KOMIUIEKCHBIX COCIMHEHUSIX.
Menps u cepebpo, MX BaXHEHUIINE COETUHEHUS: (PU3UYECKHUE M XUMHUUYECKUE
CBOICTBa, MojyueHue u npumeHeHue. [IpencraBienuss 00 aMMUAYHBIX KOMILIEKCAX
cepedpa u MeIu.
[IMHK ¥ ero BaXHEHIIHME COSIMHECHMS: (PU3NUYECKHE M XUMHUYECKHE CBOMCTBA,
MOJIy4eHUE U NpuMeHeHne. AMGOTepHbIE CBOMCTBA OKCUJIA M THAPOKCU/IA ITTHKA
XKeneszo: crpoeHue aroma, CTENEHU OKUCICHHS, (QU3MYECKHE U XUMUUYECKHE
CBOKMCTBA, MOJydYeHHE M mNpuMeHeHue. OKcuipl, ruapokcuabl U comu sxeresa(ll)
u xene3a(lll), ux cocras, cBOMCTBA U TOTyYCHHE.
IKcnepumenmanvbHoe uyyeHue 8eujecms U sA61eHul .
< B3auMoJiericTBre METAILIOB C BOJOW, C PACTBOPAaMM COJIEM U KUCJIOT.
< OkpammBaHue MIaMEHU COJIIMU METaJUIOB.
 B3aumojeiicTBUE THIPOKCHIOB HATPHUsS U Kanblius ¢ okcuaoM yriepoaa(lV)
Y KUCIIOTaMHU.

« MccnenoBanue cBOMCTB KapOOHATOB M TUAPOKAPOOHATOB KATBITHS, KECTKOM
BOJIBI.

« HccnenoBanne aMm(poTepHBIX CBOMCTB I'MAPOKCUIOB AIFOMUHUS U IIUHKA.

« M3ydyeHne mnpoueccoB MOJNYYEHUS] THUIPOKCHAOB KEIE3a, UX XUMUYECKHX

CBOWCTB.
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« JKecTKocCTh BOJIBI U METOJIBI €€ YCTPaHEHUS.

+ PellleHne 3KCnepruMEHTANBHBIX 33]1a4 10 TeMe «BaxHenIre MeTaulbl U UX
COCIMHCHHUS.

< KadecTBeHHBIE pEaKIUM HA MOHBI MAarHus, KaiblUs, aJIOMUHMS, IIUHKA,
xene3a(2+), xkenesa(3+), meau(2+), cepebpa(+1).

Pewenue xauecmeennwix 3a0ay u pacuemuulx 3a0ay pa3IMUHbIX TUIIOB U YPOBHEH

CJIIOKHOCTH, B TOM YUCIIC OJIMMITMAOHBIX, I10 PAa3aCiIy «MeTabl 1 uX COCAUMHCHIS .

Pa3znen 4. Xumusi v OKpyskamomas cpeia

Baxuelimme BemecTBa M Marepuaibl, o0JacTH HMX HpuMeHeHus. HoBble
Marepuaibl U TEXHOJOTUM. [IpUHIIUIIBI «3€TIEHON XUMUNY.

XAMHS W 30pOBbE. 3HAYECHHE H3Y4YAEMbIX XMMHUYECKHX D3JIEMEHTOB M UX
COEMHEHMHN U1 (DYHKIIMOHUPOBAHUS OpraHU3Ma YeIoBeKa.

XHWMHUYECKOE 3arpsA3HEHUE OKpYKaroulell cpeipl. DKOJOTMYECKHE MPOOIEMBI,
CBSA3aHHBIE C COCOUHEHUSMH YTIEPOJd, a30Ta, CEpbl, TKEIbIX MeTauioB. l[loHsATHE
o IIJIK. Ponb XxumMun B perieHuu SKOJIOTHUUYECKUX TTPOOIIEM.

IDKcnepumenmanbHoe u3yyeHue geuecms U A61eHUU

< OnpeneneHne KUCIOTHOCTH MPUPOJHBIX BOJ.

< MogenupoBaHue nporecca 00pa3oBaHUsI KUCIOTHOTO 0K, U3YUEHHUE €T0

BO3JCUCTBUS HA MaTE€PUAJIBI.

Pa3znen 5. [loBTopeHue u 0060011eHNe 3HAHUI OCHOBHBIX Pa3/ieiOB KYpCcoOB
8-9 kaccoB

[lepuomnueckuit 3akoH W llepumomnueckas crcTeMa XHMHUYECKUX 3JIEMEHTOB
B CBETE MPEACTABJICHUI O CTPOCHHUS aTOMaA.

Buner xumuueckon CBSI3W. 3aBHCHUMOCTH CBOMCTB BeIIeCTBa OT THIIA
KPUCTAJUIMYECKOU PELIETKHA U BUAA XUMUYECKON CBSA3HU.

Knaccudukarus xumudeckux peakuuii. [IporHo3upoBaHue BO3MOXKHOCTH
MPOTEKAHUSI XUMHWYECKUX TMPEBPAIICHUM B pAa3JIMYHbIX YCJIOBHUSX HA OCHOBE
MPEICTaBICHUN XUMHYECKOMN KUHETUKHU u TEPMOJNHAMUKH.
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XUMHUUYECKUE PEaKIMH B pacTBopax. luaponus coseid. OKUCIUTEIBHO -
BOCCTaHOBUTEJIbHBIC PEAKIINU. DIICKTPOIIH3.

CBolicTBa KHMCIIOT, OCHOBaHMW M COJIGM B CBETE€ IPEIACTaBJICHUM
00  DJEKTPOIMTHYECKONW  JUCCOIMAlMM W OKHUCIMTEIbHO-BOCCTAaHOBUTEIBHBIX
peaKuusX.

IKcnepumeHmaivbHoe usyieHue 6eujecmes U s161eHUlL:

< PellleHne sKCEpUMEHTANBHBIX 33/1a4 10 TeMe «MeTasuibl, HEeMETaIUIbl U UX

COCIMHCHUS.
Pewenue rauecmeennvix 3a0au u pacuemuvix 3a0ay PA3IUYHBIX THIIOB

u ypOBHGfI CJIIOKHOCTHM, B TOM YHCIC OJIHMMIIMAJHBIX, I10 HM3Y4YCHHBIM TCMaM.
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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA BHEYPOUYHOM
AEATEJBHOCTHU «XUMHSA B SKCIIEPUMEHTAX U 3ATAYAX»

Peanuzauus mnporpaMmbl  Kypca BHEYPOUHOM  JIEATETBHOCTH — «XHUMHS
B OKCIIEPUMEHTAX M 33auaxy HallpaBJieHa Ha 00ecrieueHrne JOCTIKEHHS 00 yJaroIMMHUCS

JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U IIPCAMCTHBIX 06pa30BaT€JIBHI)IX PE3YIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDI:

1) maTpuoTHYECKOe BOCIIUTAHME:

— TMPOSIBJICHUE IICHHOCTHOTO OTHOIICHHS K OTCUYECTBEHHOMY KYJIBTYPHOMY,
HAay4YHOMY U HCTOPHYECKOMY HACIICTUIO;

— NMOHMMAaHHUE 3HAYCHUS XUMHUYCCKOW HAyKM W TEXHOJIOTHM B JKU3HU
COBPEMEHHOTO OOIIECTBA, B Pa3BUTHH YKOHOMHKHU POCCHU 1 CBOETO PETHOHA;

2) rpaKaaHCcKoe BOCTIMTAHHE:

— CTpeMJICHHE K B3aWMOITOHUMAHHWIO W B3aWMOIIOMOINN B Tpoliecce ydeOHOU
Y BHEYUYCOHOU ACSITEIHHOCTH;

— TOTOBHOCThH OIICHWBAaTh CBOE IOBEJCHUE WM IOCTYNKHA CBOWX TOBAPHIICH
C TIO3WIIMM HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCJICIACTBHM
MOCTYIIKOB,;

3) HEeHHOCTH HAYYHOIr' 0 MO3HAHUS:

— MHPOBO33PEHYECCKHE TPEACTABICHUS O BEIIECTBE M XMMHYECKON PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W HEOOXOIUMBIC
JUTSL TIOHUMaHUS CYIIIHOCTH HAyYHON KapTHHBI MUPA;

— OCO3HAHME IIEHHOCTH HAYYHOTO MO3HAHUS JJIS PA3BUTHS KAXKIOTO YETIOBEKa,
PO W MecTa XHUMHUYECKOM HaykKh B CHCTEME HAy4YHBIX IMPEJCTaBJICHUN
0 3aKOHOMEPHOCTSX Pa3BUTHUS TIPUPOJIBI, B3aMMOCBS3AX YEIOBEKAa C IPHPOIHOMN
Y TEXHOJIOTHYECKON Cpeaou;

4) BocmuTaHHE KYJIbTYPbI 310POBbA:

— OCO3HAHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY

3I0POBBIO, YCTaHOBKA Ha 3J10pOBBII obpa3 KHU3HU,;
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— OCO3HAHME  HEOOXOJUMOCTH  COONIIOJIEHWS ~ TpaBuUil  OE30MaCHOCTU
P OOpAIEHUN C XUMUYECKIUMH BEIIECTBAMH B YUCOHBIX M )KU3HEHHBIX CHTYaIIHSIX;

5) TpynoBoe BocniuTaHue:

— (opmupoBaHHe IICHHOCTHOTO OTHOIICHUS K TPYJOBOM AEATEIHLHOCTH KaK
€CTECTBEHHOM MOTPEOHOCTH YEJIOBEKa M K HCCIIEOBATELCKOM ACSITEIBbHOCTH Kak
BBICOKO BOCTPEOOBAHHO! B COBPEMEHHOM OOIIIECTBE;

— pasBUTHE HMHTEpeca K MpodecCHsiM, CBSI3aHHBIM C XMMHEH, B TOM YHCIEC
K mpodeccusiMm HaydyHOU cepbl, 0CO3HAHUE BO3MOKHOCTH CaMOpeaau3allid B ATOU
chepe;

6) 3KoTI0rHYecKoe BOCIIUTAHME!

— O0CO3HAHHE HEOOXOJIMMOCTH OTHOIICHHS K MPUPOJIE KaK MUCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS;

— MpUOOpPETEHUE OMbITa TIIAHUPOBAHUS MOCTYNKOB M OIEHKU MX BO3MOXKHBIX
MOCEACTBUH ISl OKPY>KAIOIICH Cpepl;

— CIIOCOOHOCTh MPUMEHSTH 3HAHWS, IMOJIyYaeMble TPU H3YUYCHUU XHUMUH,
JUIS pELIECHUS 3a[1a4, CBA3aHHBIX C OKPYXKAIOIIEH CpeoH;

— AKTHUBHOE HEMPUATHE JICUCTBUN, MPUHOCAIIUX BPEJ OKPYKAIOIIECH CPEIE;

— TOTOBHOCTh K YYacCTHIO B MPAKTHUYECKON JEATEHHOCTH HSKOJIOTHYECKOM

HaIIpaBJICHHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

Io3naBare/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe JAelcTBUSA

basosvie noeuueckue delicmsusi:

— pacKpbIBaTh CMBICI XUMHYECKHX IOHSATHH (BBIICIATh MX CYIICCTBCHHBIC
NPU3HAKH, YCTaHaBJIMBaTh B3aUMOCBSI3b C APYTUMH MOHATUAMN);

— aHalM3UpPOBaTh, CpaBHUBAT, 0000111aTh, BBIOMpATh  OCHOBAHUS
JUTS KJacCU(UKAIIMK ¥ CUCTEMAaTU3aIli XUMHUYECKHUX BEIIECTB U XUMHYCCKUX PEAKITUH;

— yCTaHaBIMBaTh MPUYUHHO-CICIACTBEHHBIE CBS3M MEXAYy OOBEKTaMu

U3y4YEeHUs,
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— CTPOWUTH  JIOTHYECKHE  pacCykaeHus (MHIYKTUBHBIC, JCIyKTHBHBIE,
10 aHAJIOTUH);

— TpejyiaraTh KpUTEPUH U BBISBIIATH OOIIHME 3aKOHOMEPHOCTH U MTPOTHBOPCUHS
B M3y4acMbIX TIPOIECCaxX U SBJICHHSIX;

— JIeNIaTh BBIBOJBI W 3aKJIIOUYCHHS; IPUMEHATH B MPOIECCe TO3HAHUS TOHSTHS
(mpemMeTHBIE W METalpeaIMETHBIC), CHMBOJHMYCCKHE (3HAKOBBIE)  MOJICIH,
UCIIOJIb3yEMbIC B XUMHUH, IIPE0OPa30BbIBATH MOJICIIBHBIC MPEACTaBICHUS (XUMUYECCKUI
3HaK, XUMHUYecKas (opMmyia, ypaBHEHHE XHUMHYECKOH peakIMH) IPH PpEIICHUN
y4eOHBIX 3aj1a4;

— XapaKTepH30BaTh U3y4acMbIc XUMUYCCKHE BEIISCTBA U XUMHUCCKUE PEAKIIUN

C YUCTOM MOACIBbHBIX HpCI[CTaBJIeHI/Iﬁ.

basosvie uccneoosamenvckue oeiicmsusi:

— NPUMEHATH  METOAbl  HAYYHOIO  T[O3HAHMUSI  BELIECTB U SBJICHUM
Ha OMIUPUYECKOM M TEOPETUYECKOM YpPOBHAX B Y4eOHOW MO3HABATEIbHOM
Y IPOEKTHO-UCCIIEI0BATENBCKON IEATEIbHOCTH;

— aHaNIM3UPOBaTh (PAKThI, BBISABIATH U (POPMYIHPOBATH NPOOJIEMY, ONPEIETATh
LeNb U 3a7a4l, COOTBETCTBYIOIIME PEIIEHUIO MPOOJIEMBI; IIpeiaraTb ONUCaTEIbHYIO
WK OOBSICHUTEIbHYIO TUIIOTE3Y U OCYILECTBIISITh €€ IPOBEPKY; MPOBOJUTH U3MEPEHHUS
HEOOXOIMMBIX  [MAapaMeTpoB,  BBIUMCICHMS,  MOJEIMPOBAHME,  HAOIIOJCHMS
U DKCIIEPUMEHTHl (peallbHbIe W MBICICHHBIC), CaMOCTOSTEILHO IPOTHO3HPOBATH
pe3ynbpTaThl, GopMyIUpoBaTh 00OOIIEHNS U BBIBOJBI 10O pe3yibTaTaM MPOBEICHHOTO

OTIbITA, UCCIIEIOBAHUS, COCTABJIATH OTYET O MIPOJICIaHHOM paboTe.

Paboma c ungopmayueri.

— OPUCHTHPOBATHCSI B Pa3IMUYHBIX HCTOYHUKAX HHMopMmanuu (HAy4dHO-
HOIYJIIPHAst JIUTEPaTypa XUMUYECKOTO COJIEPIKaHMUs, CIIPABOYHBIC MTOCOOHS, PECypPCh
WurtepHera);

— aHaJM3UPOBaTh MH(POPMALIMIO U KPUTHUCCKH OICHUBATh €€ JOCTOBEPHOCTH
U HEMPOTHBOPEYMBOCTh, OTOMPATh M HMHTEPIPETUPOBATH HMH(GOPMAIIMIO, 3HAYHUM VIO

TUIs penieHust yaeOHO 3a/7a4u;

21



— TPUMEHSTHh pa3IMYHbIE METOJbl, MHCTPYMEHTBHl W 3alpoChl MPU IOHCKE
U orOope MH(pOpMalMU WIM JAaHHBIX M3 HCTOYHHUKOB C YYE€TOM HPEJIOKEHHOU
yueOHOM 3a/1a4i 1 3aJaHHBIX KPUTEPUEB;

— BpIOMpaTh, AaHATM3UPOBATh, CHCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
WHPOPMAIIMIO PA3JIMYHBIX BHUJIOB ¥ ¢GopM mpejacTaBieHus (cxembl, Tpadukw,
AUarpaMMbl, TaOIUIIbI, PUCYHKU U JpyTHe POPMBI);

— MHCII0JIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPE/ICTBA pabOTHl ¢ XUMUYECKOH
uH(popmaruei;

— MPUMEHATHh 3HAKKM U CUMBOJBI, (OpMyIibl, aOOpeBUaTypbl, HOMEHKIATYPY,
UCII0JIb30BAaTh U npeoOpa3oBbIBaTh ~ 3HAKOBO-CUMBOJIMUECKUE cpeacTBa

Harjys1iIJHOCTH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE TeCTBUS:

— MPEICTaBJIATh IIOJYYEHHBIE PE3YyJbTaThl MO3HABATEIBHON AESITEIbHOCTH
B YCTHBIX U MUCbMEHHBIX TEKCTaX;

— mMyOMMYHO  BBICTYNaTh C  TMPE3EHTAllMed  pe3yJbTaTOB  BBIIIOJHECHHUS
XHUMHYECKOTO JKCIepruMeHTa (KCClieJ0BaTe/IbCKON 1a00paTOPHOM HMITM MPAKTHYECKOM
paboThI, y4eOHOTO MPOCKTA);

— B XOJI¢ Iuaora u (Win) JUCKYCCHH 33J1aBaTh BOIPOCHI IO 00CYK1aeMOl TeMe
M BBICKa3bIBaTh uUJeH, (OPMYIUPOBaTb CBOM MPEAJTOXKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS MPEJJIOAKEHHOMN 3a/1a4H;

— IUIAHUPOBATH OPTraHU3AlMI0 COBMECTHOM padoThl, ONMpPEAENsiTh CBOIO POJb,
pacnpeaensTh 3a1a4i MEKIY YWICHAMH TPYIIIbI;

— BBIMIOJIHATH CBOIO 4YacTh pabOThl, KOOPAMHUPOBATH CBOM JICHCTBHS
C IEUCTBUSIMU JPYTUX YICHOB KOMaH/Ibl, ONPEEIATh KPUTEPUHU IO OLICHKE KauecTBa
BBITIOJIHEHHOM paboThI,

— pemiarb BO3HMKAIOIIME MPOOJIEMbl Ha OCHOBE ydeTa OOUIMX MHTEPECOB
U COTJIACOBAHMS TMO3WLIMMA, Y4YacTBOBaTh B OOCYKJIE€HHHM, OOMEHE MHEHUSIMH,

«MO3TOBOM IITYpME» U IpYyTrux popmMax B3auMOJCHCTBHS.
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PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

— CaMOCTOSATEJIBHO BBIOMPATh CHOCOO pericHus y4eOHOH 3amaun (CpaBHUBATH
HECKOJIbKO BapHaHTOB PEILICHUS, BbIOMpaTh HaubOoJdee MNOAXOAINIMN C Yy4eToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPH PEIICHUH
y4eOHOM WJIM MCCIIeA0BaTENhCKON 3a/1a4H,

— HAa OCHOBE TMOJYYECHHBIX pe3yJbTaroB (QOpMYyIHpOBaTh 000OIICHUS
Y BBIBO/IbI, IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCOB,;

— COOTHOCHUTBH CBOM JICUCTBUS C IJIAHUPYEMBIMU PE3YJbT aTaMU, OCYIIECTBIISITh
CaMOKOHTPOJIb JICATEIbHOCTH;

— KOPPCKTUPOBATH CBOIO ACATCIIbHOCTb HA OCHOBC CaMOaHaJIN3a U CAMOOLCHKH.

IHHPEAMETHBIE PE3YJIBTATHI

K xoniy oOyueHuss B 8 kJiacce TMpeIMETHBIE PE3yJbTaThl WU3Y4YCHHUS Kypca
BHCYPOYHOU JEATEITLHOCTH «XUMHUS B DKCIEPUMEHTAX M 3a]1a9ax» JOJKHBI OTPaKaTh
cOPMUPOBAHHOCTh Y OOYHAIOIIUXCS YMEHUN:

— PpacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TMOHSITHH. aroM, MOJEKYa,
XUMUYECKUHN IJIEMEHT, METAJJI, HEMETaJI, AJUTIOTPOMUS, IPOCTOE BEIIECTBO, CIOKHOE
BEIICCTBO, CMeCh (OJHOPOJHAsT M HEOJHOPOJHAsI), BAJICHTHOCTb, OTHOCHTEIIbHAs
aTOMHas ¥ MOJEKYyJsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAas Mmacca,
MaccoBasl JIOJISI XMMHUYECKOTO OJJIEMEHTa B COCJAWHEHHH, MOJSIPHBIH 00BeM,
OTHOCHUTENIbHASI TIJIOTHOCTh Ta30B, OKCHJI, KHCIIOTA, OCHOBAaHME, COJb, aM(OTepHBIN
okcup, aM(OTEepHBIM THUIAPOKCH], XMMHUYCCKas PEakius, KiIacCH(PHUKAIUS PEaKInii:
PCaKIUK COCTUHEHUS, PEaKIIUN PA3JIOKCHHSI, PCaKIIMK 3aMEICHUsI, PEaKIui 0OMEHa,
9K30- M OHJAOTEPMHUYECKHE pEaKlMH; TEIIOBOM 3PQeKT peakuuu; sApo aroma,
AJIEKTPOHHBIM CIOW aroma, aroMHas OpOWTa b, PAAWyC aroMa, XUMHUYECKas CBS3b,
MOJIApHAsT M HETOJspHas KOBAJICGHTHAs CBs3b, MOHHAS CBS3b, WOH, KAaTWOH, aHUOH,
pacTBop, MaccoBas JoJisi BemiecTBa (MPOIICHTHAs KOHIICHTpAIMs) B PacTBOPE,
MOJISIpHAsE KOHIIGHTpAIIMs BEUIECTBA B PacTBOPE; IEKTPOOTPHUIIATEILHOCTD, CTEIIEHb
OKHUCJICHHSI, OKHUCIUTEINM W BOCCTAaHOBHTENM, OKHCICHHE W BOCCTAaHOBJICHHE,

OKHCJIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC  PCAKIINH, MCTOA  JJICKTPOHHOI'O 63J13HC3;
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— WUIKOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX  XMMHWYECKMX  MOHSATHU
Y IPUMEHSTH 3TH MOHSITHUS MPU ONMKMCAHUU BEUIECTB M UX MPEBPAILICHUM;

— HCHOJI30BaTh XUMHYECKYIO CUMBOJIMKY JIJI1 COCTaBJIeHUs (hOpMYJI BEIIECTB
Y YPAaBHEHUN XUMHWYECKUX PEaKLUN;

— OIpeJiesITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCAMHEHUSX,
CTEIEeHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COCIUHECHUSX, IPUHAIICIKHOCTH BEIIECTB
K ONpEIEIEHHOMY KJacCy COCIMHEHHM 1Mo ¢dopmyliaM, BHJbI XUMHYECKOM CBSI3H
(KOBaJICHTHOM M MOHHOM) B HEOPraHUYECKUX COCAMHEHUSX;

— PacKpbIBaTh CMBICH 3aKOHOB COXPAaHEHUS MAacCChl BEIIECTB, MOCTOSHCTBA
cocraa, [lepnonnyeckoro 3akona JI.M1. MeHneneeBa, aTOMHO-MOJIEKYJISIPHON TEOPHH,
3aKOHa ABOTAJIpO M €T0 CIEACTBHM, MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS,
B TOM YHCIIC YKCIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOAAX MCCIICIOBAHUS BEIIECTB
Y U3YUYCHHSI XUMUYECKUX PEAKIINM;

— JIEMOHCTPUPOBATh TMOHUMAHHWE TNEPUOJUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX BJIEMEHTOB OT WX MOJOXeHHS B lleproandeckoid cucreme:. ONHChIBATh
U XapakTepuzoBarh Tabmuunyro ¢dopmy Ilepuoaryeckoit CHCTEMBI XUMHUYECKHUX
AJICMEHTOB. pa3jiMyarh TMOHATHS «IJIaBHas moArpymmna (A-rpymma)» u «moOodHas
noarpynma (b-rpymma)», «Maible MepHoOIb» U «OOJbIIHE TEPHOMABI», COOTHOCHUTH
0003Ha4YeHUSs, KOTOpbIe UMEIOTCs B Tadnuie «llepromuueckas cucreMa XUMHUYECKUX
anemeHToB [[.1I. MeHneneeBay, ¢ YMCIOBBIMU XaPAaKTEPUCTUKAMU CTPOEHUS aTOMOB
XHMHYECKUX 3JIEMEHTOB (cocTaB M 3apsj  sapa, oOIIee YHCIO JJICKTPOHOB
U PACIIPeICIIEHNE UX 0 DJICKTPOHHBIM CIIOSM);

— OOBSICHATH CBS3p IIOJIOKGHHMS dJIeMeHTa B llepuomuueckoit cucreme
C pacnpenelicHUEM JJIEKTPOHOB II0 JSHEPreTUYECKUM YPOBHSM, MOMYPOBHSAM
1 OpOUTAJIIM aTOMOB TIEPBBIX YETHIPEX TIEPHOJIOB;

— KJaccu(UIMpoBaTh XUMHYECKHE DJIEMEHThI, HEOPTraHWYECKHE BEIIECTRA,
XHUMHUYCCKHE peakiuu (0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKIUU BEIIECTB,
0 TEIIOBOMY 3 heKTy);

— XapakTepu3oBarh (OMHCHIBaTh) (U3MUECKHE M XHMHYECKHE CBOMCTBA

MPOCTHIX M CIOXKHBIX BEIIECTB. KHUCIOPOJA, BOJOPOJ]A, BOJbI, OOIIME XUMUUYECKUE
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CBOWCTBA OKCHJIOB, KUCIIOT, OCHOBAaHUH M COJICH, TEHETHYCCKYIO CBSI3b MEKIY HUMH,
MOATBEpXKAas  IPUMEpPaMH  MOJICKYJISPHBIX ~ YPaBHCHHH  COOTBETCTBYIOIIUX
XUMHUYECCKUX PCaKITUH;

— OIMCBIBATh POJIb KHCIOPOJa, BOJOPOJa M BOJABI B MPUPOIHBIX IMPOIECCaXx,
B JKUBBIX OpraHM3Max, UX MPUMEHCHHE B Pa3IMYHBIX OTPACIAX IPOMBIIUICHHOCTH,
BO3MOXXHOE HCIIOJIb30BAaHUE B COBPEMECHHBIX TEXHOJIOTHSIX;

— OOBSICHATh W TPOTHO3HPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX
COCTaBa W CTPOCHHUSA, BO3MOXKHOCTH TIPOTCKAHUS XHUMHYCCKHX IPCBPAICHHN
B Pa3JINYHBIX YCIOBHSX;

— BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEILECTB,
MOJIIPHYIO MAacCy CMECH, MOJBHYIO JOJII0 XHMHUYECKOTO 3JIEMEHTa B COCIUHCHUH,
MAacCCOBYIO JIOJIFO XHMHYECKOTO »3JIeMEHTa 10 (OpMYJIC COCIMHCHHS, HaXOIHUTh
IPOCTCHITyt0 (OpPMYITy BEIECTBa MO MAacCOBBIM HIIM MOJIBHBIM JOJISM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEIIECTBa B PAcTBOpPE, MOJIIPHYIO KOHIICHTPAIIUIO BEIECTBA
B PacTBOpE, POBOIUTH PACUYETHI [0 YPABHCHUSAM XUMHUYCCKON PEAKIIHH,

— pelrarh pacyeTHBIC 3a7a4d 0 M3y4aeMbIM TeMaM Kypca XMMHH Pa3InuHbIX
TUIIOB W YPOBHS CJOKHOCTH, B TOM YHCJIC OJUMIIMAIHBIC, BBHIOMpAs aJcKBaTHYIO
(GU3NYECKYI0 MOJEIb, C HCIOJb30BAHUEM 3aKOHOB M (OpPMYJ, CBS3BIBAFOIINX
(bU3UYEeCKre BEIIMYNHBI,

— NPUMEHSTh OCHOBHBIC OIEPAIMA MBICIUTCIIBHON JIEATCILHOCTH. aHaJu3,
CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMaTh3alus, KiIacCU(UKAIKSA, BBISIBICHHEC
MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIS M3YYCHHUS CBOWCTB BEIIECTB M XMMHYCCKUX
pCaKINii; eCTECTBEHHO-HAyYHbIC METOJBI TIO3HAHWS. HaOJIOJCHUE, W3MEpeHUe,
MOJICTUPOBAHKE, IKCIIEPUMEHT (peabHbIA ¥ MBICIEHHBIN) — JJIsI OCBOCHHS y4eOHOTO
COJICP KaHMUS,

— pacKpbIBaTh  CYIIHOCTH IHPOIECCOB  OKHCICHHUS W  BOCCTaHOBJICHHS,
COCTaBJISITh  YPAaBHEHHUS TIPOCTHIX OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX —PEaKIUi
(MeTOIOM 3JIEKTPOHHOTO OaJiaHca);

— YCTaHaBJIMBAaTh CBSI3W MEXIy pealbHO HAOII0JACMBIMU XHUMHYECKUMU

ABJICHUSIMU M MPOLECCAMH, MPOUCXOAAIIMMH B MAaKpO- U MHUKPOMHpPE, OOBSICHATH
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MIPUYUHBI MHOTOOOpa3usi BEIIECTB, COOTHOCHTh XWMHYECKUE 3HAHWS CO 3HAHUSIMU
IPYTUX YIeOHBIX TIPEIMETOB;

— coboaaTh npaBuIIa Oe3omacHoMn paboThI B Jaboparopuu
MPU  HCIIOJIb30BAHUM XWMHYECKOHW TIOCYABl M OOOpPYIOBAaHUS, a TaKXke IMpaBuia
oOpalieHusi ¢ BEIMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHSMHU BBITIOTHCHHS
71a00paTOPHBIX OMBITOB W TMPAKTHYECKUX PadOT MO TMOJYYCHHIO M COOMPAHHIO
ra3o00pasHeIX BemecTB (BOJOpPOJa M KHCJIOpOJAa), IMPUTOTOBJIICHUIO PAcTBOPOB
C OIpEJEeNICHHOM MAaccoBOM  JI0JieH  PacTBOPEHHOTO  BEIIECTBA,  PEIICHUIO
OKCIIEPUMEHTATBHBIX 3a7mad 1Mo TeMe «OCHOBHBIE KJIAcChl HEOPTaHWYECKHUX
COCIUHCHUI,

— JEMOHCTPUPOBATh  BJIQJICHUEC OCHOBAMH XHUMHUYECKOM TPaMOTHOCTH,
BKJIIOYAIOIIEH yMeHHEe Oe30IacHOro oOpalieHusi C BEIECTBaMH, HCIOJIb3YEeMbIMU
B MOBCETHEBHOM XHM3HHU, a TAK)KEC 3HAHWE IMPABHJI MOBEACHHS B IESIX COCPEKEHUS
3JI0POBbS U OKPY>KAIOIIEH CpeIbl;

— Y4acCTBOBaTh B TPOEKTHO-HCCIIEIOBATEIbCKON AEATETLHOCTH XUMHYECKON

1 XUMUKO-IKOJOTHYECKOMN HalIpaBJICHHOCTH.

K xoHmy oOyuenus B 9 KkJiacce mpeIMETHBIC pe3ysbTaThl M3YUYEHHUS Kypca
BHEYPOUYHOH JIESITEILHOCTH «XHUMHUS B KCIIEPUMEHTAX M 3a7adax» JOJDKHBI OTpakaTh
cOPMUPOBAHHOCTh Y OOYHAIOIIUXCS YMEHUNA:

— PAaCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHN: XUMUYECKUN AJIEMEHT,
aToM, MOJIEKYJIa, MOH, KaTUOH, aHUOH, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHHUS,
XUMUYECKasi peakiius, TemioBor 3G(GEeKT peakiuu, MoJib, MOJISIPHBIN 00bEM, pacTBOp;
3JIEKTPOJIUTHI, HEIJICKTPOJIUTHI, FJIEKTPOJUTHYECKAs AUCCOIUAIUS, PEAKIIMM MOHHOTO
oOMEHa, TUIPOJU3 COoJIei, oOparuMble U HEOOpaTHUMbIE PEaKIUH, OKUCIUTEILHO -
BOCCTAHOBUTEIIbHBIC  PEaKIIUH, OKH CIINTEIb, BOCCTaHOBHUTEJIb, OKHCJICHHE
M BOCCTAHOBJICHHE, JJICKTPOJIM3, aUIOTPONHsA, aM(POTEPHOCTh, XHMHYECKas CBS3b
(koBajIcHTHAs, HOHHAs, METAUIMYECKas), MEXMOJCKYIAPHBIC B3aUMOJICHCTBHS

(BomopoaHass  cBsi3b, CHJIbI BaH-gep-Baanbca), KOMILIEKCHbIE  COCAMHEHUS,
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KPUCTAJUIMYECKUE PELIETKH, KOPPO3HsS METAIIOB, CIUIABBl; CKOPOCTh XWMHUYECKOU
pPEaAKIUH, KaTAJIN3, XUMHUYECKOE PABHOBECHE, DJIEMEHTbl XUMUYECKON TEPMOJMHAMUKH
KaK OJTHOW U3 TEOPETHUYECKUX OCHOB XMMHH; MPEIEIBbHO JOMYCTUMAsd KOHLIEHTPals
(TTIK);

— WUIIOCTPUPOBAaTh  B3aUMOCBSI3b ~ OCHOBHBIX ~ XHMMYECKMX  MOHSTHUM
Y IPUMEHSTH 3T MOHSITHUS MPU ONMKMCAHUU BEUIECTB U UX MPEBPAILLICHUMH;

— WCIIOJB30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBIICHUS (POpPMYIT BEIle CTB
Y YPAaBHEHUN XMMHUYECKUX PECAKIIUN;

— OMNPEACIIATh BAICHTHOCTh W CTEIEHb OKHUCICHHS XHUMHUUYECKHUX HJIEMEHTOB
B COCJMHEHHUSX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMNPENCICHHOMY
KJIACCY COSMHCHUM 10 (popMysiaM, BHJIBI XUMUYCCKOW CBs3M (KOBaJICHTH asi, HOHHa,
META/UINYECKas) B HEOPraHMYCCKUX COCIUHEHHUSIX, 3aps] HOHA [0 XHMHYECKOM
dbopmysie, xapakTep cpelibl B BOAHBIX PACTBOPAX HEOPTaHUMYECKUX COCTUHEHMM, THUII
KPUCTAJUIMYECKOUN PEIIETKA KOHKPETHOTO BEILIECTBA,

— packpeiBarb  cMmbicn  llepmogmueckoro 3akona .M.  Mengeneesa
U JISMOHCTPHUPOBATh €ro IOHHMAaHHE. OIUCHIBAaTh W XapaKTepH30BaTh TaOIMYHYIO
dbopmy Ilepumoanueckoil cUCTEMbl XUMHYECKHUX JJIEMEHTOB; OOBSCHSTH CBSI3b
MOJIOXKEHHST dJIeMeHTa B llepuomuueckoil cucreMe C pacrpencCHUEM 3JIEKTPOHOB
M0 PHEPreTUYECKUM YPOBHSIM, MOJYPOBHSIM U OpOMTAISIM arOMOB MEPBBIX YEThIPEX
MEPUOJIOB; BBIJICIATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 2JIEMEHTOB U UX
coequHEeHMH (KHCIIOTHO-OCHOBHBIX U OKHCIHATEIBHO-BOCCTAHOBUTEIBHBIX CBOMWCTB
OKCHJIOB M THJIPOKCHJIOB) B Mpejieax MaJIbIX MEPHOJIOB U TJIaBHBIX IMOATPYIII C YIETOM
CTPOEHHUS KX aTOMOB;

— PacKpbIBATh CMBICII TEOPUHU JICKTPOJIMTUUECKON qUCCOLMAIK, 3aKoHa ['ecca
U €ro CIEACTBUN, 3aKOHA JECUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH W3MEHEHHUS
CKOPOCTH XHUMHUYECKOW PEAKIUM, HAPABJICHUS CMENICHUS XUMHYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT pa3IMYHBIX (DAKTOPOB;

— KJacCH(PUITMPOBATh XWMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,

XUMHUUYCCKHUEC PCaKIIUH (HO YUC]ly W COCTaBy YYaCTBYIOIIMX B PCAKIHMH BCIICCTB,
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0 TEIIOBOMY 3(PdeKTy, M0 arperarTHoMy COCTOSIHHIO PEarcHTOB, IO H3MEHEHHUIO
CTEIEHEH OKHCICHHS XHMHUYCCKHX OJJIEMEHTOB, IO OOparMMOCTH, IO Y4YacCTHIO
KaTaJn3aropa);

— XapakTepu3oBaTh (OMHCHIBATh) OOIIME XHMHUYECKHE CBOWCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB HEOPTaHHMYECKUX COCAMHEHHUH, MOATBEP)KAast 3TO OIMHCAHHUE
OpUMepaMH MOJICKYJISIPHBIX M MOHHBIX YPaBHCHHMH COOTBETCTBYIOIIUX XMMHUCCKUX
peakuuit;

— COCTaBJIATH YPaBHEHHUS: DJIEKTPOIUTHUECKON AU CCOMUAIIMH KUCIIOT, IIeI0Yeit
U COJICH; TOJIHBIE M COKPAICHHBIC ypaBHEHHUs PCaKIMii MOHHOIO OOMEHa; peakIlui,
MOATBEPKIAIOIINX ~ CYIMICCTBOBAHHE T'€HETHYECKOW CBSI3M MEXAy BEIECTBAMH
Pa3IUYHBIX KJIaCCOB;

— pacKpbIBaTh CYIIHOCTh MPOIECCOB THAPOIM3a COJEH  IMMOCPEICTBOM
COCTaBJICHHMSI KPAaTKUX HMOHHBIX W MOJICKYJIAPHBIX YPaBHEHHH pPEaKIUi, CYIIHOCTh
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKIuii IOCPECTBOM COCTaBIICHHSI
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIHIA;

— MpPEICKa3bIBaTh XapaKkTep Cpeibl B BOJHBIX PaCTBOpax COJEH;

— Xxapaktepu3oBath (ONMUCHIBaTH) (U3UYECCKUE W XUMHYCCKHE CBOWCTBA
MPOCTBIX BellecTB (KUCIOPOJ, 030H, rpadur, aamas, KpeMHHH, a30T, (ocdop, cepa,
XJIOp, HATPHUH, KaJIWi, MarHui, KalblIUH, aJFOMUHUH, JKeJIe30, Me/lb, IIMHK, cepeOpo)
U 00pa3oBaHHBIX WMH CIOXHBIX BEIIECCTB, B TOM 4YHCIE€ HX BOIHBIX PAcTBOPOB
(ammuak, xmopoBomopon, cepoBomopond, okcuabl yriaepoaa(ll, 1V), kpemuusa(lV),
asora(l, I, 111, IV, V), docdhopa(lll, V), cepui(lV, VI), cepuucras, cepHas, a30THadl,
¢dochopHast, yroapHas, KpEeMHHUEBAs KUCIOTHI, OKCHIbI U THAPOKCHIBI MeTaIIoB |A—
HA-rpymm, amomunus, meau(l1), nuaka, xeneza(ll u 11);

— MOSICHATH COCTaB, OTAEIBHBIC CIIOCOOBI IMOJYYEHHS W CBOMCTBA CIIOKHBIX
BEIIeCTB (KHCIIOPOJICOICpIKAIIMEe KHUCIOTHI XJIOpa, a30THCTas, OOpHas, YKCyCHas
KHACITOTH U uX coiH, Tajgorenuapl kpemuus(1V) u dochopa(lll u V), nepmanranar
KaJIus);

— OIKCHIBATH POJIb BAKHEHIINX N3y4aeMbIX BEIISCTB B IPUPOIAHBIX MpoLieccax,

HX BJIMAHWUC HA JKMBBIC OPraHU3MbI, IPUMCHCHHUC B PA3JIMYHBIX OTPACIAX 3KOHOMUKHU,
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MCIOJIb30BAHME JIJI CO3/IaHUSI COBPEMEHHBIX MAaTEPHAIIOB M TEXHOJIOTUM; TIPOBOIUTH
pCakIMy, TOATBEPXKJAIOIINE KAUYEeCTBEHHBIH  COCTaB  Pa3lIMYHBIX  BEIIECTB,
pacrno3HaBaTh ONBITHBIM MMyTEM COJIEPKANTUECS B BOIHBIX PACTBOPAX MOHBI. XJIOPH -,
OpomMuz-, momua-, cyiabdar-, gocdar-, kapOoHar-, CUIUKAT-, CYIbMUT-, CyIbOUI-,
HUTPAT- U HUTPHUT-UOHBI, THAPOKCUI-HOHBI, KaTHOHBI aMMOHUS, MarHHS, KaJbIIUs,
aIfOMUHUS, Kene3a(2+) u xeneza(3+), meau(2+), UHKA;

— OOBSCHATH M IMPOTHO3UPOBATH CBOWCTBA BAKHEUIIUX H3Y4aeMbIX BEIICCTB
B 3aBUCHMOCTH OT WX COCTaBa W CTPOCHHS, NMPUMEHEHHE BEIICCTB B 3aBUCHMOCTH
OT MX CBOMCTB, BO3MOXKHOCTb MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUI B Pa3JIMyH bIX
YCIOBUSX Ha OCHOBE PACCMOTPEHHBIX OJEMEHTOB XHUMHUYECKOW KHUHETUKH
1 TEPMOJMHAMUKH;

— BBIYHUCIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (popMylie COeTMHEHUsI, MaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MOJIBHYIO JIONI0 XHMHYECKOTO D3JIEMEHTa B COCIWHCHUH,
MOJIIPHYIO KOHIIEHTPAIMIO BEIIECTBA B PACTBOPE, HAXOJAUTHh MPOCTEHITYI0 (hOpMYITy
BEII[ECTBA IO MACCOBBIM WJIM MOJIBHBIM JIOJISIM DJIEMEHTOB, MPOBOJUTH PacyeThl
M0 YPaBHCHUSAM XHMHYECKHX PEaKIIMi C y4eTOM HEJOCTaTKa OJHOTO M3 PEarcHTOB,
MPAKTUYECKOTO BBIXOJAa TMPOJYKTa, 3HAYCHHS TEIuioBoro »Jddexra peaxiuwu,
ONPEICIATh COCTAB CMECEH;

— pemiath pacueTHbIC 3a7a4d M0 U3Y4aeMbIM T€MaM Kypca XUMHH Pa3THIHBIX
TUTIOB W YPOBHS CJIOKHOCTH, B TOM YHCJIE OJUMITMAIHBIC, BBHIOMpAs aJcKBAaTHYIO
(GU3HYECKYI0 MOJENb, C HCIOJIB30BAHUEM 3aKOHOB M (OPMYI, CBSI3BIBAIOIINX
bu3MYeCKre BEIIMYNHBI;

— co0IroIaTh npaBuiia Oe3omacHon paboTHI B naboparopuu
IIPH HWCIOJIb30BAaHUM XUMHUYECKOH TIMOCYAbl M OOOPYIOBaHWS, a Tak)kKe IIpaBWiIa
oOpamieHuss ¢ BEHIECTBAMH B COOTBETCTBHUHM C WMHCTPYKIHMSIMHU  BBITIOJTHCHUS
71a00paTOpPHBIX OMBITOB W MPAKTUYECKUX pPabOT MO TMOJYyYEHHUIO W COOMPAHHIO
ra3oo0pasHpIXx  BemiecTB  (aMMHMaka W YIVIEKHCIONO Tra3a) W PEIICHHIO

OKCIICPUMCHTAJIBHBIX  3aga4d IO  TEMaM KypcCa, nNpeACTaBJIATbL  PE3YJILTAThI
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SKCIIEPUMEHTa B (hOpME BBIBOJIOB, JIOKA3aTeIbCTB, IPaMKOB, TAOJIHMI] M BBISIBIATH
SMITUPHUYCCKHIE 3aKOHOMEPHOCTH;

— TPUMEHATh OCHOBHBIC OIEPAllMU MBICIUTEILHON JEATeIbHOCTH (aHaIM3,
CHHTE3, CpaBHCHHE, O0O0O0OIIeHUEe, CHCTeMaTHu3alus, BBIABICHHEC IPUYMHHO-
CIICJICTBEHHBIX CBs3CH) MPH W3YUYCHHHM CBOWCTB BEIIECTB M XUMHUYCCKHX pPEaKIHU,
BJIAJICTh CCTECTBEHHO-HAYYHBIMM METOJaMU IO3HaHUs (HAONIOJCHHE, W3MEpEHHE,
MOJICITMPOBAHKE, FIKCIIEPUMEHT (pEaTbHBIN M MBICIICHHBIN);

— MPUMEHATH  TpaBWJIa  0e30mMacHOrO  oOpamieHuss ¢ BeEIIeCTBaMH,
UCIOJIb3YEMBIMU B IOBCSIHECBHOM KM3HU, TIPaBUJIa IMOBEJACHUS B IEIIAX COCPEKECHUS
3I0POBbSI W OKpYXKAalOIIeH NPUPOIAHON Cpejbl, IMOHMMaTh Bpea (OMacHOCTB)
BO3JICHCTBHSI Ha YKMBBIC OPTaHU3MBI ONPEACIICHHBIX BEIIECTB, MOSCHATh Ha IpUMepax
CIocOObI YMEHBIIEHUS M TPEIOTBPAINCHUS WX BPEIHOTO BO3ACHCTBHS, 3HAYCHUE
KHUPOB, OCITKOB, YTIICBOJIOB ISl OPraHU3Ma YeJIOBEKa,

— WCIOJIB30BaTh MOJyYCHHBIC MpEICTaBICHHUS O chepax MmpodecCHOHATbHON
JESATEeIILHOCTH, CBSI3aHHBIX C HAyKOW W COBPEMCHHBIMHU TEXHOJOTHSIMH, KaK OCHOBY
st po(eCCHOHATPHON OpWUEHTAIlMM M JUIS OCO3HAHHOTO BBHIOOpA XWMHH Kak
npodUIBHOTO TIPeAMETa MPH MPOJOJDKCHHH OOyUeHHUsSI Ha YPOBHE CPEIHEro OOIIETo
o0pa3oBaHUS;

— y4YacTBOBaTh B IPOCKTHO-HCCIICIOBATEIBCKON JCATCIPHOCTH XUMHUYCCKON

u XUMHKO-IKOJIOTHUECCKOU HalpaBJICHHOCTH.
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TEMATHYECKOE INTAHUPOBAHMUE

HaunumeHoBaHue
Ne pa3esioB M TeM Kypca KoaunuecTrBo ®opma padoThI/XapaKTepucTHKA
. IIporpamMHoOe copepskaHue
n/n BHEYPO4YHOI1 JacoB JIeAITeJIbHOCTH 00y4armmxcst
AeATeJIbHOCTH

Paznen 1. IlepBonayajibHble XMMHU4YeCKHE TOHST

ns

1.1 | Xumus — BakHast 00J1acTb 2 XuMusi — BaxHasg o00JIaCTb €CTeCTBO-| Bwinonnenue meopueckux 3adanuii, PacKpbIBAOILUX
€CTECTBO3HAHUS 3HAaHUS U NPAKTUYECKOW JESATENBHOCTH | POJIb XUMHMM B IIPUPOAE M KHU3HHM UYEIOBEKA, €€ CBSA3b
U IIPaKTUYECKOU YyeJioBeKa. C IpYTMMHU HayKaMH.
JEATEIbHOCTH YeJI0BEKa IlpaBuna  GesomacHoro  obpaueHus | [Iposedenue sxcnepumenma:
C  BeWeCTBAMM M JabOpaTOpPHBIM | .U3yyenue W omucaHue (U3UYECKUX  CBOWCTB
000pyIOBaHHEM. 00pa3I0B HEOPTAHMYECKUX BEIECTB.
YucTteie BemecTBa u CMeCH [IpaBunma pabGoTel B JabopaTopun U MPUEMBI
oOpatenust ¢ 1abopaTOpHBIM 00OPYAOBAHUEM.
-Paznenenune cmecei
1.2 | BemectBa U XUMHUUYECKHE 5 ATOMBI,  MOJIEKYNBI,  XUMHuUeckue | BeiBnenue — pasmuumit  Mexnay — (U3HMYECKUMU
peaxkuuu J5ieMeHThl. BemectBa MOJIEKYJISPHOTO | U XUMUYECKUMU SIBJICHUSMHU.

U HEMOJNEKYIAPHOTO CTPOECHUS.
Xummudeckas Gpopmyia.

OTHOcHUTEIbHAS aTOMHAs Macca.
OtHocUTeIbHAS MOJEKYJSIpHAs Macca.
MaccoBas J1oIs XUMHUYECKOIr 0
3JIeMEHTa B coeauHeHuH. KoaudecTBO

BemiecTBa. MoisgpHas Macca. Pacdetsr

Pacno3naBanue (i)HSI/I‘ICCKI/IX U XUMUYECKHX SIBICHUIA.

OnpeneneHrne TPU3HAKOB  XUMHYECKHX  PEAKIIHM,
YCIIOBUH UX MPOTEKAHUS.

PaccranoBka K03 (GUIIMEHTOB B CXeMax XUMHUYECKUX
peaKIuid.

[IpoBenenue BblYUCIEHUNH MO ¢opMyliaM U ypaB-

HCHUAM XHUMHYCCKHUX peaKum?I.
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mo ¢GopMysiaM XHUMHYECKUX COCAMHCHHM.
Monsipas Macca CMECH  BEIIECTB.
MomnbHas JIOJIS XHUMHYECKOTO
3JIEMEHTAa B COCTUHCHUM.

XuMmuyeckass peakius U €€ MPU3HAKHU.
YcnoBuss  MpOTEKaHUST  XUMHUYECKHUX
peakuuii. TUNbl XUMHUYECKUX pPEAKLHM.

PacueTsl 10 XMMHUYECKUM YPaBHCHUSAM

IIposeoenue sxcnepumenma:.

-Onucanve ¢GU3HYECKUX CBOKWCTB 00pa3lloB Heopra-
HUYECKUX BEIIECTB — METAJUIOB U HEMETAJIJIOB.
-HabOmonenne Qu3nyecknx W XUMHUYECKUX SIBICHUMH.
-HabnroneHne w omucaHue TPU3HAKOB ITPOTEKAHUS
XUMHUYECKUX PEaKIHi pa3HbIX THUIIOB.

dbopmynam

U YpaBHECHUSM XHMHYCCKHX PEAKIUH pa3IMdHOTO

Pewenue pacdemHtsblx 3a0ay oo

YPOBHA CJIOKHOCTHU, B TOM HHCJIC OJIMMIIMAAHBIX

Hroro

10 pas3zaery

7

Paznen 2. BaxHeiilue nmpeacTaBUTEeTd HEOPraHUYeCKHX BelleCTB

2.1 | Bo3nyx. 4 [IpencraBnennss o razax. Bosnyx. | Ilposedenue sxkcnepumenma:
Tlousgarue o rasax. 3akoH ABoraz(po. OTHOCHUTEIbHASA O3HaKOMJICHHE C O6p33HaMI/I OKCHJIOB U OITMCAHHUE M X
Kucnopon. Oxcunbl MJIOTHOCTH I'a30B. CBOICTB.
Onpesenenue  OTHOCHTENBHOH ~ MOJE- | | [Topyuenue, cobupanme KHCIOPOAA, W3YYEHHE €ro
KYJSIpHOM Macchl ra3o00pasHoro | .o .. ..
BEUIECTBA 10 H3BECTHOM  OTHOCH -
Pewenue  pacuemnvix  3a0au 1O  ypaBHEHUSIM
TEIbHON IJIOTHOCTH. .
XUMHYECKUX peaxuuit U TEPMOXUMHUYECKUM
O06bemHBIE OTHOIICHUS ra3oB
YPaBHEHUSIM DPA3JIUYHOIO YPOBHS CIIOKHOCTH, B TOM
MIPA XUMUIECKUX KITUSX.
p ec peaxn YHClie OJUMITHATHBIX
Kucnopona. O30m.
Tennooi apdext XUMHYECKOU
peakuuu
2.2 | Bonmopon. 4 Bonopon. CaoiicTBa Bomopona. | Ilpogedenue s3xcnepumenma:.

IlousTe o xucioTax
U COJIAX

Ilonmydyenne w mpuMeHEHHE BOIOpOIA.
IToHsiTE O KHCIIOTaX M COJIX

Iomyuenue n codmpanne BoIOpoaa.

-B3anmMoaencTBHE KHCIOT ¢ METAJLIaMU.

Pewenue  pacuemnvix  3a0au 1O  ypaBHEHUSIM
XUMHYECKUX  peakuuid, B TOM 4UHUCIE TepMO-
XUMUYECKUM
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2.3 | Bona. PactBopbI. Bona. Bogma kak  pactBoputenb. | [lpogedenue sxcnepumenma.
ITousiTe 006 OcHOBaHUAX PactBopbl. HaceilieHHble W HEHACHI- | .[IpUroTOBIIEHME  PAcCTBOPOB  C  ONpeJe]eHHOM
IICHHBIC ~ PAaCTBOPbL. ~ PaCTBOPHMOCTE | maccoBoii Joeil pacTBOPEHHOTO BEIECTBA.
BemecTB B Bofe. CrOCOOB! BBIDAKCHMS | Peyyenue  3adau C  WCIONB30BAHHEM  ITOHSTHIL
KOHLCHTpallMM  PACTBOPOB.  MACCOBAS | «maccoBast J0Js BELIECTBA B PACTBOPE»; «MOJISIPHAS
Aons pacTBOPEHHOI'O BCIICCTBA, | kOHIIEHTpaLUsI», C  HCIHOJb30BAHMEM  KPHUBBIX
MOJISIpHAasi KOHLIEHTpALMsl. PaCTBOPHMOCTH
XUMHAYECKHE CBOMCTBA BOZBI.
Ilousitne 06 ocHoBaHusAX. MHAMKATOPHI
2.4 | OcHOBHBIE KJIACCBHI Krnaccupukanms Heopranmdeckux | CocraBieHne ¢GoOpMysl OKCHIOB, KHCIOT, OCHOBAHUH,
HEOPraHUYECKUX COEJIMHEHUH. coJei W WX Ha3BaHUH 1O  MEXKIYHApPOTHOU
COEMHEHUN Oxcunpl.  I'mapokcunel.  KHCIIOTBL | HOMEHKIIATYype.
OcHoBanust  pactBopuMbie  (mienoun) | CocTaBieHHEe MOJEKYJISPHBIX YPaBHEHUH peakiuii,
U HEepacTBOPHUMEIE. Am@oTepHbIe | WITIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA U CIIOCOOBI
OKCHJIBl W TUIPOKCHIBI. Couny. | TOy4eHHsT  BEIECTB  M3YYEHHBIX  KJIACCOB/TpyI,

Ousnyeckne u  00IME XUMHYECKHE
CBOWCTBA  TIEPEUYUCICHHBIX  KJIACCOB
HEOPraHMYECKHUX COEIMHEHMNH, 1704
obtme CITOCOOBI MOJTy4EHHUS,
NMpUMEHEHUE. | eHeTuueckas CBSI3b
MEXIy  KjiaccaMu  HEOPraHMYECKHUX

COeqUHEHNN

a TaKkXKe TMOATBEPKIAIONIMX T'EHETHYECKYI0  CBS3b

MEXAy HUMHU.

Ilposedenue sxcnepumenma:

-OnpeneneHve pacTBOPOB  KHUCIOT H  IIeJOYei
C TIOMOILIbI0 UHAUKATOPOB.

-B3auMmopneiicTBe KHUCIOT C MeETaJIaMH, peaKIun
HeWTpanu3auuu. Peakuus HEWTpaau3aluH.
-B3auMopeicTBue pacTBOopa  CEpHOM  KHCIOTHI
¢ okcumom memu(ll).

IlonyuyeHre HepacTBOPUMBIX OCHOBaHUW U U3YyUYEHUE
HX CBOMCTB.

-BBITeCHEHHE OMHOTrO METalla IPYTrUM U3 pacTBOpa
COJIH.
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-B3anMmoneiicTBHe THAPOKCHUIA IUHKA C PacTBOpPaAMH
KHUCIJIOT U LIEJIOYEH.

Pewenue skcnepumenmanvuvix  3a0au  TO  TeMe
«OCHOBHBIE KJIACChl HEOPraHUYECKUX COEOUHEHUI.
Pewenue  pacuemnvix  3a0au 1O  ypaBHEHUSIM
XUMUYECKUX peakUuid pa3HbIX THUIIOB M YPOBHEH

CJIIOKHOCTH, B TOM YHUCJIC OJIMMIIMAAHBIX

Uroro no pazneny

18

Paznen 3. I[lepuonnyecknii 3axkon u Ilepuonnueckass cucremMa xumuyeckux iementoB .M. MenpaesieeBa.

Crtpoenne aToMoB. XUMHYECKAast

¢Bsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEILHBIE PC€aKIMu

3.1

Ilepuoguueckuii 3aK0H
u Ilepuonnueckas
CHCTEMa XUMHYECKUX
DJIEMEHTOB

.M. Menneneena.
Crpoenue atoma

4

[lepuonuueckuii  3aKOH XUMHUUYECKUX
anementoB /.M. Menzeneesa u crpoe-
Hue atoma. CocTaB aTOMHBIX siAEp.

o0oouex

CrpoeHue  3IEKTPOHHBIX

atoMoB  mepBbiXx 20  XMMHYECKHX
anemMeHTOB Ileproanueckoil CHUCTEMBI
xuMuyeckux oajaeMmentoB .M. Men-
JleJieeBa.

3aKOHOMEPHOCTU W3MEHEHHUs CBOICTB
aTOMOB paJdyca aTOMOB XHUMHUUYECKHX
3JIEMEHTOB, METANINYECKUX W HEMeTal-
JUYECKUX  CBOWCTB IO  TpyImam
U TIEpUOJIaM.
3menenune KHCJIOTHO-OCHOBHBIX

CBOWCTB  COENMHEHHH  XMUMHUUYECKHUX
3JIEMEHTOB B MEPHOJIaX W TpyMIiax.

XapakTEpUCTHKAa XHMHYECKOTO  3JIe-
MEHTa 1o ero mnoJjoxkenuto B Ilepuo-

nudeckort cucreme J[.M. MennaeneeBa

MonenupoBanne CTpO€HHE aTOMa, SHEPreTHYeCKUX
YPOBHEH M TMOAYPOBHEH TIpU TIOMOIIM PHUCYHKOB,
DNIEKTPOHHBIX  KOHQUTYpaii W  DJIEKTPOHHO-
rpaduueckux (HopMyII.

OOBbsicHeHHEe OOIIMX 3aKOHOMEPHOCTEH B M3MEHEHHH

CBOMCTB XUMHYECKHX DIIEMCHTOB.

[IporHo3upoBaHMe W XapaKTEpPUCTHKA  CBOMCTB
XAMUYECKUX  3JEMEHTOB M  HMX  COEQUHEHUM
Ha OCHOBAaHMM 3aKoHOMepHocTed Ilepmonnueckoi
CHCTEMBI XUMHNYCCKHUX DJIEMCHTOB.

IIposedenue sxcnepumenma

<O3HaKoMIIeHH € c obpa3uamu METAII0B

W HEMETAJUIOB.
Hnousuoyanvuvie unu 2pynnogvle Npoekmvl no meme
«lIepuonnuecknii 3axkoH u Ilepmonmueckas cucrema
xumuyeckux snemeHToB J[.M. MenneneeBa. CtpoeHue
aToMa»
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3.2 | XuMuueckas CBS3b.
OKHCITUTENBHO-
BOCCTaHOBUTEILHEIE
peaxkiuu

Xumuaeckas CBSI3b, ee BH/IBI.
MexaHn3mMbl  00pa3oBaHUS KOBAJIEHT-
HOW Y MOHHOW CBSI3H.

ONEeKTPOHHBIE M CTPYKTypHBIe (op-
MyJIBI BelecTB. KaTHOHBI M aHMOHBI.
Kpucrammuueckue u amopdHbIe
BeIIeCTBa. THIBI  KPUCTAJUTHIECKHUX
PEIIETOK.
OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC

peaKuu

MogenupoBaHue CTPOCHUS MOJIEKYJI TIPH ITOMOIIA
PHCYHKOB, MOJEeJeH, OJJEKTPOHHBIX H CTPYKTYPHBIX
dbopmyir.

PaccranoBka KoO3(pPHUIIMEHTOB B CcXeMaxX OKHUCIIH -

TEeJIbHO-BOCCTAH OBUTEIbHBIX peaxiuii METOZ0M

3JIEKTPOHHOT'O OaJiaHca.

IIpogedenue sxcnepumenma:

<OmBITHI, WILTIO CTPHPYIOIIHE OKHCIIUTENBHO-
BOCCTAHOBUTENbHBIE PEaKIINH.

Pewenue  pacuemnvix  3a0au 1o  (opmynam

U YPaBHEHMSM XMMHMUYECKMX PpEaKIHil pa3HbIX THUIIOB
U yPOBHEH CIIO)KHOCTH, B TOM YHUCJIE OJIMMIIMAJHBIX

Uroro no paznemny

OBHIEE KOJIMYECTBO
YACOB 110 TIPOTPAMME

34

35



9 KJIACC

HaumeHoBanue
Ne pa3aesioB U TeM Kypca KoanuecrBo dopma padoThI/XapaKTepuCTHKA
. IIporpamMHoOe coaep:xaHmne
n/m BHEYPOYHOI 4acos AeATEeJBHOCTH 00y4arouuXxXcs
AesITeJIbHOCTH
Paznen 1. BemiecTBo M XuMu4eckasi peakuusi
1.1 | [loBTrOpenue 3 [loBTOopenne wu yriayOneHue 3HAaHUM | Pewenue  KaueCmBeHHbIX U pACHEmMHbIX — 3a0ay
u yriyOjeHue 3HaHuH OCHOBHBIX pa3lelioB Kypca XUMHH | IO YPaBHEHHUSIM XHUMHYECKUX PEaKIIHH.
0 BEIIECTBE 8 «kmacca. Ilepumogmueckuit  3akoH | MHOuguoyanvhvie un  2pynnoevie npoeKmoi .
n Ilepuonmyeckas cucremMa xumu- | [lepuognueckuii 3axkon JI.M1. MenneneeBa u pa3BuTHe
yeckux dnemenroB J.M. MenneneeBa. | coBpeMeHHON (U3WKH U XUMHH
Crpoenune  BemiecTBa.  XUMHYECKas
CBSI3b. MEXMONEKYJsHbIE B3aUMOJIEH-
CTBHSL. Tunst KPHUCTaJUTMYECKUX
PELIETOK.
OcHOBHBIE KJIAcChl HEOPraHUYECKHUX
COCIMHEHUN
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 5 DneMeHThl XUMHUYECKOM TepmoauHa- | OObACHEHHME W NPOTHO3UPOBAHHME  3aBUCHUMOCTH
MPOTEKAHUS XUMHUYECKHUX mukH. 3akoH ['ecca. CKOPOCTH  XMMHYECKOW peakUuh OT Pas3IUyHbIX
peakuuit Ckopoctb XUMUYECKON peakuud. | (paKTOpOB.
daxTopsl, BIMAOLME HAa CKOpocTh | [IporHozupoBanue BO3MOKHOCTH MIPOTEKaHUs

XUMHUYECKOU PEaKINU.

[lonsiTue O XMMHUYECKOM paBHOBECHH,
npuniun Jle llatense.
OKHCIINTENBHO-BOCCTAHOBUTEIILHEIE
peakiuu

XUMHUYCCKUX peaKuHﬁ B pa3JIMYHBIX YCJIOBHAX.

CocraBiiecHHE  YpaBHEHHH  OKHCIHTEILHO-BOCCTA-
HOBUTENBHBIX PEAKIHMI C MCIOIL30BAHUEM METOAA
AJIEKTPOHHOTO OaaHca.

IIpogedenue sxcnepumenma:.

-W3yuenue XUMUYECKOU

3aBUCUMOCTHU CKOpOCTH

peaKkIuu OT Pa3IMYHBIX (DaKTOPOB.
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+Pemenue kI CPUMCHTAJIbHBIX 3agady II0 TEMC
«OKHCIUTEITHFHO-BOCCTAHOBUTEIHHBIC peaKum.
Pewenue pacuemmnovix 3a0ay pa3iindyHOro ypoOBH:A

CIOKXHOCTH, B TOM YHCJIC OJHMIIMAAHBIX, IIO0 TEMC

«OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMU-
YECKHUX PEeaKLuii»

1.3 | DnexkTponuTHyecKas 3 DNEeKTPOAUTHYECKAS nuccounanus. | CocraBieHMe  ypaBHEHMH — JHUCCOLMALMU  KUCIOT,
JTUCCOLALIUS. XUMHYECKME pEaKUUMu B pacTBOpax. | LIeJoued U coJied, MOJHBIX U COKpPALIEHHBIX HMOHHBIX
XUMHYECKHE peaKUnuu CunbHpie u cnalOble  DJEKTPOJMTHL. | ypaBHEHHWH peakiuii HOHHOro oOMEHa, KpaTKHUX
B pacTBOpax Crenenp  JuccouManyy, KOHCTaHTa | HOHHBIX YPaBHEHUH peakUUi THAPOJIH3A COJIEH.

mucconuanuu. MonHoe npousBenenue | [lpogedenue sxcnepumenma:

BOJIbI. BODOpOIHBIA MOKA3aTENb. .Peaxium MoHHOrO OOMEHA.

Peakimn monHoro obmena. I'mapomus | | Pacnosnasanne pacTBOpOB  COJIE C TIOMOIIbBIO

coei HMHIUKATOpA.
-PacnioznaBanue HEOPraHUYEeCKUX BELIECTB
C MOMOIIIbIO KAaUYE€CTBEHHBIX PEaKIMil Ha MOHBI.
-Pemenune skcnepruMeHTalbHBIX 3a7a4 0 TEME.
Pewenue Ka4ecmeeHHbIX u pacyemmvix
3a0a4 Ppa3IMYHBIX THUIOB W YPOBHEH CJIOKHOCTH,
B TOM  YHCIE OJIUMTTHATHBIX, no  TeMme
«DNEKTpoIMTHYECKass  Auccouuanus. XUMHUYECKHUE
peaKIuu B pacTBOpax»

Hroro no pazneny 11

Paznen 2. HemeTa/uibl M UX cOeTMHEHUS

2.1 | OOmiast xapaKTepuCTUKa 2 OO01as xapakTepucTUKa HEMETaJlJIOB. Ilposeodenue sxcnepumenma:.

XUMHUYCCKHUX JJIEMCHTOB

VIl A-rpymmel. ["anoreHs

l'anorensl. Xmop W ero BaXHEWIIME

COCOIUHCHUA

.O3HaKkOMIICHHE C 00pa3lamMu MPUPOIHBIX XJIOPHIOB
(ramoreHumoB).

-MI3yueHne CBOMCTB COJITHOW KHCIIOTBHI.
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-KauecTBeHHBIE peaknuu Ha XJIOpUA-, OPOMU]I-
M MOJIHI-HOHEI,

Ilonmy4yeHue CONAHOM KUCIOTHI, U3yUYEHHE €€ CBOMCTB.
Pewenue  xauecmeennvlx u  pacuemHvix  3a0au
BBICOKOI'O  YPOBHSl  CIIOKHOCTH U OJUMIIMAJHBIX
o Teme «l'ajoreHsn»

2.2

OOmasi xapakTepucTUKa OOmiasi xapakTepuCTHKa XUMHUYECKUX | [Iposedenue sxcnepumenma:

XAMHYECKUX DIEMEHTOB anemeHToB VIA-rpynmei. Cepa u ee M3yyeHne XMMHUYECKUX CBOMCTB pa30aBlIeHHOM

VIA-rpymisl. BaKHEHUIIINE COECNUHEHUS CEpHOIl KUCIIOTEHL.

Cepa u ee coeuHeHus TIpoBeneHre KaueCTBEHHBIX pEAKIUi Ha CyJIb(ui-,
CynbGUT- U CyJb(paT-HOHBI.
Pewenue  xauecmsenmvix u  pacuemHvix  3a0ay
pa3jMYHBIX ~ TUIIOB M ypPOBHEH CJIO)KHOCTH,
B TOM 4YHCJIE OJMMIHUATHBIX, 1Mo Teme «Cepa u ee
COCITUHEHU .
HnousuoyanvHvle unu epynnogvle npoexmsl no meme
«Cepa ¥ ee COeTMHCHUS»

2.3 | OGmiast xapakKTepHUCTHKA OOmasi xapakTepucTuKa dJEMEHTOB | [Iposedenue sxcnepumenma:

XUMUYECKHUX 3JIEMEHTOB
VA-Tpynmsl.

A3zort, dochop u nx
COEMHEHUs

VA-Tpymiibl.

A30T U ero BakHeHIIme COCAMHCHUA.

docthop u ero coenmHEHUS

-M3ydyeHne XMMUYECKUX CBOMCTB COJIE aMMOHMSI.
-KauecTtBennast peakuust Ha MOH aMMoHUs U ocdart-
HOH.

TlomydeHnne aMMHuaka M M3y4eHHE €T0 CBOMCTB.
-M3yyenne CBOWCTB a30THOM KHCIOTHI.

Pewenue  kauecmsennvlx U pacyemHvix  3a0au

BBICOKOI'O  YPOBHSI  CJIIOKHOCTHM U OJMMIIMAJAHBIX

0 TeM€ «A30T €ro COeTMHEHUS.

Hnousuoyanvuvie unu epynnogvlie npoekmsl no meme

«Azort, Gochop 1 UX COCTUHEHUS
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2.4 | OOmiast xXapaKTepUCTUKA 2 OOmass XapakTepUCTUKAa JJEMEHTOB | [Iposedenue sxcnepumenma:
XUMHUYECKUX DJIEMEHTOB IVA-rpynmsr. -AncopOuusi pacTBOPEHHBIX BEIIECTB AKTHBHPOBAH-
IV A-rpymiisr. VYriepon W €ro BaXKHEHIIME COE- | HBIM yIIeM.
Yriepon 1 KpeMHUH, AAHCHUA. Ilomydyenue, cobupanue, pacno3HaBaHUE U M3YYEHHUE
HX COCIUHEHHUS. Kpemuuii u ero BaxHeillue coe- CBOMCTB YIVICKHCIIOrO Tasa.
bop AMHCHUA -B3aumuble TpeBpamieHuss KapOOHATOB H THUIPO-
KapOOHATOB.
-KauecTBeHHble peakuuy Ha KapOOHAaT- W CHUJIMKAT-
WOHBI.
TMonyuenne okcuna yriepona(lV) u usydenue ero
CBOWCTB.
Pewenue skcnepumenmanvHuix  3a0au 1O  TEMe
«BaxxHelime HeMeTayulbl U UX COSIUHEHUS.
Pewenue  xauecmeeHnvblx U pacyemHvix 3004y
pa3IMYHBIX THIIOB U YPOBHEH CIIOKHOCTH, B TOM YHCIIE
OJIMMITMAJIHBIX, MO TeMe «YTIepol M KPeMHHH H X
COETMHEHUS
Hroro no pazgeny 10
Paznen 3. MeTajljibl U X COeTHHEHUS
3.1 | OGmme cBOCTBAa METAJIOB 2 OOmass XapakTepHCTHKa XUMHYECKUX | [Ipogedenue s3Kcnepumenma:

QJICMCHTOB — MCTAJIJIOB Ha OCHOBaHHH

ux mnoinoxeHus B Ilepunommueckoit
CHUCTEME XUMHUYECKUX 9JIEMEHTOB
.. MenneneeBa " CTPOECHUS

aTOMOB.

Metannst 1A-u IlA-rpymm.
AJIFOMUHUHA.

Mertannsl B-rpynn. Mens u cepe6po.

-BzaumopelicTBue METAJUIOB C BOJAOM, ¢ pacTBOpamu
COJIEH W KUCJIOT.

Pewenue xauecmeennvix U - pacuemHuvlx  3a0ay

Pa3UYHBIX TUIIOB U YPOBHEH CIIO)KHOCTH, B TOM YHCIIE

OJIMMITHAIHBIX, mo TeMe «O6mme CBOMCTBaA

METAaJIJIOB».

Hnousudyanvuvie uiu epynnogvle npoexmsl nHO meme

«CBolicTBa METANIOB U UX IMPUMCHCHUC)
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Hunk. XKemeso.

Koppozust meTanmnos.

CmiaBel METAJIIOB.

OO61ue crocoObl MOTYyYeHHUs] METaJIJIOB.

DNEeKTPONIu3
3.2 | Baxneiimme MeTaUTbI MerTaibt A-rpyn. [lenounsie | I[lpogedenue sxcnepumenma
U AX COCINHCHNA METaJlJIbl u 70,8 BaXHEHIME | - OKpanMBaHUE [IAMEHH COJSIMH METAJIJIOB.
COCINHECHUA. l{enouHO3eMeIbHBIC | |, ByaumoeiicTBue THIPOKCUIOB HATPUS M KaJbIIHS

MeTajjbl, MarHuii M HX BaKHEHIIHe
COCTMHEHUS.

ANMIOMUHMI W €ro Ba)KHEHIIHME coe-
JIMHEHUS.

Metamel b-rpynmn. Mens u  cepebpo
U UX BaxHeWmme coenmHeHns. [luHK
M €ro BakHeWmme coeauHeHus. JKeeso
M €ro Ba)KHEHIINE COEeTUHEHHUS

c okcugom yriaepona(lV) u kucioramu.
-HMccrnenoBanne CBOWMCTB KapOOHATOB M THIPO-
KapOOHATOB KaJIbI[Hs, JKECTKOW BOJIBI.
-UccnenoBanne aM(pOTEpHBIX CBOMCTB THAPOKCHIIOB
QIOMUHUS U I[UHKA.

M3ydyeHne MpoOLECCOB  MOJYYCHHS THIPOKCHIOB
Kesesa, X XHMUYECKHX CBOWCTB.

JKecTkocTh BOIBI U METOMABI €€ yCTpaHCHHUS.
.KauecTBeHHbBIC peakIMM HAa MOHBI MATHUS, KaJbIIHS,
aOMHHUA,  [OHMHKa, oKkeme3a(2+),  xkenesa(3+),
menu(2+), cepeopa(+1).

Pewenue  skcnepumenmanvhvblx  3a0ay 1O TEME

«BaxHeime MeTamibl U UX COCTUHEHU.

Pewenue  rkauecmeennvlx u  pacuemHvix  3a0ay

pPa3IMYHBIX THIIOB W YPOBHEH CIOXHOCTH, B TOM

qHUCIIe  OJIMMITMAIHBIX, 10 Teme «MeTaulbl W WX

COCIMHCHHUSD) .

Hnousudyanvuvie unu cpynnogvie npoekmvl no meme
«BaxkHelinme MeTauibl U KX COCAMHCHUS

Hroro no paznemny
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Paznen 4. Xumusi 4 oKpy:Kawinas cpeaa

4.1 | BemectBa M MaTepHUabl 2 Baxneitimme BemectBa u Matepualsl, | [Ipogedenue axcnepumenma:.
B JKM3HHU YEIOBEKa. 0051acTH MX IPUMEHEHHUS. -Omnpenenenre KUCIOTHOCTH IMTPUPOIHBIX BOJ.
OCHOBBI PKOJIOTHYECKOM HoBbie MaTepuansl M TEXHOIOTHHU. .MoyeIMpoBaHKe IpoLecca 00Pa30BAHUS KUCIOTHOTO
TPaMOTHOCTH IIpHHUKNBL «3ENCHOH XMMHI. JOX[sl, U3YYEHUE €T0 BO3ACHCTBUS HAa MaTEpUAJIbI.
XuMus W 3OPOBEE. IKONOrHICCKHE Hnousuoyanvuvie unu cpynnogvie npoekmvi no meme
TPOGNEME!, CBS3AHHEIC C COGIMHEHHAMU «BemectBa u Matepuasbl B )KU3HU 4esoBeka. OCHOBBI
yiacpoda, - asotd, - Cephl,  TOKCIBIX | o6 normaeckoit rPaMOTHOCTH»
METaJJIO0B
Hroro no paznemny 2
Pazges 5. O000menue 3HaAHM I
5.1 | IloBTopenue u 00oOIICHIE 4 [ToBTopenne wu o00oOwmeHHe 3HaAHUU, | [Iposedenue sxcnepumenma:
3HaHUW OCHOBHBIX pa3AeciioB NOJNyYEHHBIX TPH M3YYEHHH KYpPCOB | .PemieHue OSKCIHEPUMEHTANBHBIX 3ajJad [0 TEMeE
KypCOB XHUMHHU 8-9 knaccos xumuu 8-9 knaccos «MeTajipl, HEMETAJUIBI U UX COCITUHEHUSY .
Pewenue  kauecmsennvix u  pacuemuvix  3a0ay
pa3IMYHBIX TUIIOB M YPOBHEH CIIOKHOCTH, B TOM YHUCIIE
OJIMMITMAJHBIX, MO U3YYEHHBIM TeMaM
Uroro no paznemny 4
OBHIEE KOJIUYECTBO 34

YACOB 110 IPOI'PAMME
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