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IHHOACHUTEJIBHASA 3AIINCKA

O0mas xapakrepucTuKa Kypca

[Iporpamma Kypca BHEYpPOUHOU AESTENBHOCTH «XHMHS B SKCHEPUMEHTAX U
3ajayax» (J1ajgee — mporpamma) coctaieHa s 8—9 ki1accoB Ha OCHOBE TOJIOKEHUI
1 TpeOOBAHUM:

— DenepanbHOro rocyJapcTBEHHOTO 00Pa30BaTENBHOIO CTAH1apTa OCHOBHOTO
obmero o6OpazoBaHusi (yTBEp)KIEH MpUKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®eaepanuu ot 31 mast 2021 r. Ne 287);

— @enepanbHOM  00pa30BaTENIbHOM MpPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHus (yTBepkaeHa nmprukazom Munmnpocsemennst Poccun ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74223).

[Ipu pa3zpaboTke MporpaMMbl HCIOIb30BAJIUCH CIEAYIOININE HOPMAaTHUBHBIE
JOKYMEHTBI:

— VYka3 Ilpesugenta Poccuiickoit ®enepammm ot 28.02.2024 r. Ne 145
«O Crparternm Hay4yHO-TEXHOJIOTHYECKOT0 pa3Butus Poccniickont Penepannny;

— KommnekcHplii 11aH  MEpONPHUATHHA MO  MOBBIIIEHUIO  KayecTBa
MaTEMaTHYECKOTO U €CTeCTBEHHO-HAyYHOTO 00pazoBanus Ha nepuon 10 2030 roga
(yrBepxaéH pacnopsbkenueM IlpaButenbctBa Poccuiickoit  ®enepanuu  oT

19 Hos16pst 2024 Toma Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTYallbHOCTh Kypca BHEYPOUHOU AEATEIBHOCTU « XUMHUSI B SKCIIEPUMEHTAX U
3a/lagax» OOYCJIOBJICHa HEOOXOIUMOCTHIO Pa3pabOTKH CHEIHAIBHBIX MPOTPaMM
oOy4eHHs] ¥  BOCIUTAHUS,  CIOCOOCTBYIOIIMX  TOBBINICHUIO  KadyecTBa
MaTeMaTHYeCKOr0 M €CTECTBEHHO-HAy4yHOro oOpa3oBaHUs, B TOM 4YHUCIE
MPeIyCMaTPUBAIOIINX YTITYOJICHHOE U3yUeHNEe yUeOHOTO TIpeIMeTa « XUMUSD.

[Ipennaraemplii KypC BHEYPOUYHOW HNEATEIBHOCTH JOINOJHSAECT U PACIIUPSAET
nporpaMmy Kypca XUMHHM 0a30BOro ypoBHA. Peanuzanusi nmporpamMmbl MO3BOJUT
BBIUTH 3a paMKH HM3yYCeHHs] XMUMHH Ha 0a30BOM YPOBHE, HMCHOJB3YS (POpPMBEI,

OTJIMYHBIE OT YPOUHBIX, U 00€CNEUUTh YyriayOJeHHOE U3yUYE€HUE XUMHUU HA YPOBHE



OCHOBHOT'0 00IIIEro 00pa3oBaHMsl.

[Iporpamma Kypca TpemycMaTpWBaeT OPTaHMU3AIMI0  Pa3HOOOpa3HOM
JESATEIbHOCTH OOYYaloIIMXCA, UX aKTUBHOCTh U CAMOCTOSITEIBHOCTb, COYETAECT
WHIWBUIYAIBHYI0O W TPYIIOBYIO paboTy, TMpeanoyiaraeT TNPOSKTHYIO W
HCCJIEIOBATEIBCKYIO IEITEIIbHOCTD.

B mnepByro ouepear mporpamma ynenseT oco00e BHHUMaHHE BBITIOJHEHUIO
OOYYarOIMMHUCS XUMHUYECKOTO JKCIIEPUMEHTa — Ja0OpaTOPHBIX ONBITOB H
MPAKTUYECKUX PabOT, YTO MO3BOJIUT UM HA MPAKTUKE M3YYUTh 3aKOHOMEPHOCTH
MPOTEKaHUSI XUMHUYECKUX TMPOIECCOB, Pa3BUTh MPAKTUYECKUE YMEHUS U HABBIKU
IJIAHUPOBAHMUS, TTIOATOTOBKHU, TIPOBEICHUS, aHATN3a M HHTEPIIPETAIINHN TTOJTYICHHBIX
HKCIIEPUMEHTAIBHBIX PE3YJIbTATOB, HAYYUTHCS MPUMEHSITh TEOPETUUECKUE 3HAHUS
IS OOBSICHEHUST XHMHUYECKHX IIPOIECCOB, MPOUCXOMANIMNX B TOM YHCIE B
CUTyalllsIX >KM3HEHHOTO Xapaktepa. (OCO3HAaHHOE BBITIOJIHCHHE XHUMHYECKUX
HKCIIEPUMEHTAIBHBIX PaboT OyneT crmocoOCTBOBATh MOBBIMICHUIO MOTHBAIUU K
n3ydeHuto xumMud. [IporpaMMoii IpeaycMOTPEHO TaKKe PEIICHUE 00yJarOIIMMHUCS
KaueCTBEHHBIX U KOJMYECTBEHHBIX PA3JIMYHBIX TUIIOB M YPOBHEW CI0KHOCTH, B TOM
YHUCJIC OJIMMITMAIHBIX. BBIMOTHEHNI0O XMMHYECKOTO ASKCIIEPUMEHTAa M PEIICHUIO
3a1a4y  00s3aTENIBPHO JOJDKHO MPEIIICCTBOBATh 3HAKOMCTBO OOYYAIOIIUXCS CO
CBSI3aHHBIMH C HUMH 3JIEMEHTaMU COJIEPKaHUSI.

[IporpamMmma kypca BHEYPOUHOU AEATEIBHOCTU «XHUMUS B SKCIEPUMEHTAX U
3a/1auax» MOXET ObITh BOCTpeOOBaHa 00yUYaIOIUMICS, KOTOPhIE MOTUBUPOBAHBI K
OCO3HaHHOMY BBIOOPY mMpodecchid, CBSI3aHHBIX C MPUMEHEHHUEM XUMHYECKUX

3HAHWUU.

Ieab 1 321244 Kypca

Ileny naHHOW TporpaMMbl — OOECHEUUTh MHAMBHUIyaJIbHBIE MOTPEOHOCTH
oOydaromuxcsi B HM3y4YeHUUM XHMHUHU B YCIOBUSX, KOrja Y4yeOHbIH IUIaH
o0pa3oBaTeNnbHON OpraHu3alyy MpeaycMaTpruBaeT u3ydeHue yueOHOro npeamMera
«XUMHSD TOJIBKO Ha 6a30BOM YPOBHE.

HpezmaraeMa;I mporpamMmma YUHUTBIBACT IICUXOJOTO-IICAAI O NYCCKUC



OCOOCHHOCTH COOTBETCTBYIOIIEH BO3pAaCTHOW KaTeropuu oOyuaromuxcs. Ee
OCBOEHHE CITOCOOCTBYET PAa3BUTHUIO Y 00YUAIOIIUXCS MHTEpEca K U3YYCHHUIO XUMUU
u chepaMm [EATEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAIlMM K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOUIETO MpOoQuisi M  HAMPaBIEHHOCTH JalibHEUIIEro
oOydeHusl.

N3yuenue Kypca HarpaBieHO Ha (POpMHUPOBAHHE:

— CHCTEMBbl XUMHUYECKMX 3HAHUW KAaK KOMIIOHEHTA €CTECTBEHHO-HAay4YHOU
KapTUHBl MHpA, KaK OCHOBBI IS IIOHMMaHUs XUMUYECKOW CTOPOHBI SIBJICHUI
OKPYKaIOLIEro MUpa, OCBOCHUE A3bIKA HAYKU;

— HHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH M MHTEPECOB OOY4YarOIIMXCs, Ha
IpoAOoDKeHHE 00yUeHHUs Ha YPOBHE CPEHEro 001ero oopa3oBaHHsL.

B pamxkax peleHuss OCHOBHBIX 33/1a4 POrpaMMBbl I0OJKHO OBITh 0OECTIEYEHO:

— mnpuoOuieHre O0Oy4YaroIIUXCsl K CAaMOCTOSTEIbHOW IO3HABAaTEJIbHON U
MCCIIE0BATEIIBCKOM NESTENPHOCTH, K HAYYHBIM METOJaM ITO3HAHUS;

— (hopMHpPOBaHNE MOTHBAIIMU U PA3BUTHE CITIOCOOHOCTEN K M3yUYECHUIO XUMUMU;

— (¢opmupoBanue o00meH (YHKIIMOHATBLHOM M  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHHMA OOBSCHATH M OLEHUBATH SBJICHUS
OKPY’KAIOLIEro MHUpa, UCIOJb3YS 3HAHWS W ONBIT, MOJYYEHHBIE IIPU H3YYECHHUU
XUMUH, IPUMEHSTh UX IPU PELICHUH MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOH
NEATEIIbHOCTH;

— OCO3HaHWe OOYYarOIIMMHUCA IEHHOCTH XUMHUYECKMX 3HAHUU B JKU3HU
YEJI0BEKA, MOBBIIICHUE YPOBHS JKOJIOTMYECKON KYJIbTYPbI, HENIPUATHE JACHCTBUU,
MIPUHOCAIIMX BPE OKPYKAIOIIEH CPEIE U 3M0POBBIO JIKOJICH;

— nproOpeTeHne 00yJaloIMMUCS ONbITa CAaMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB

(KJ'IIO‘{CBBIX KOMHGTGHHHﬁ), H€O6XO)]I/IMBIX AJI pa3lIMYHbIX BUAOB ACATCIIBHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM MpolLecce

[Iporpamma kypca «XuMHS B SKCIEPUMEHTAX M 3ajadyax» paccuyuTaHa Ha
peanu3anuio B TeueHrue 68 yueOHbIX 4acoB B paMKaX BHEYPOUHOM JE€ATEILHOCTH B

8-9 knaccax (34 gaca B 8 kitacce u 34 yaca B 9 kj1acce); JaHHBIA KypC MOXKET OBbITh



IpeyIokKeH OOydYarolUMCsl B Ka4eCTBE OJHOTO M3 CYIIECTBYIOIIMX IO BHIOODY.
[TporpamMma sIBISIETCS CONIEPIKATEIBbHBIM M METOJUYECKUM OPHUCHTUPOM ISt
COCTaBJICHUS MeJaroraMu pabovynx mporpamm.

[TporpamMmMa Kypca BHEYPOUHOU JEATEIBHOCTH «XUMHS B SKCIIEPUMEHTAX H
3a/ayax» HallpaBJicHa Ha JOCTIKEHHE PE3yJIbTaTOB, KOTOPHIC OMOIHSIOT U
yrayomsitoT chopMmynupoBaHHble B deaepanbHOM pabodeil mporpamme 1o
ydeOHOMY TpeaMeTy «XHUMHs» (0a30BBIM ypOBEHB) TpeOOBaHUS K MPEIMETHBIM
pe3yJbTaram.

@opMBl IEATETLHOCTH OOYYAIOMINXCSA MPEAyCMaTPUBAIOT AKTHBHOCTH H
CaMOCTOSITENIbHOCTh, COYETAIOT HMHAMBUIYAJIbHYI0 M TPYIIOBYIO pPabOTHL.
CrpyKTypupoBaHHE TEMAaTUYECKOTO IJIAHUPOBAHUS B IPOrpaMMe COOTBETCTBYET
MOPSAIKY U3YUCHHS Pa3IesioB U TEM XUMHH Ha 6a30BOM YpOBHE B OCHOBHOM IIIKOJIE
U o0ecreuynBaeT TEM CaMbIM IPEEMCTBEHHOCTh YPOUHOM U BHEYPOUYHOMU
JESITETTLHOCTH.

[TpennoxxeHHbIE 2IEMEHTHI COIEPKaHUs U BUBI IEATEIbHOCTH 00y4aronInXcs
MOTYT OBITh KOHKPETH3MPOBAaHBI C YYETOM HHIUBUAYAIBHBIX 3alPOCOB
oOyuatomuxcs. Pacmimpenne coiepxaHusi U BHJAOB JIEATEIHHOCTH CBS3aHO C
BO3MOXKHOCTBIO BBIOOpA MEar0oroM pa3InyHbIX BAPHAHTOB Y4eOHO-METOAMIECKOTO
o0ecrieyeHuss Kypca, a TakXe C CYUIECTBYIOIIMMHU YCIOBHMSIMH UIIKOJIBHOM
MH(OPMAIMOHHO-00pa30BaTEIbHON CPEIbI.

Jlisa 3HaKoMcTBa OOydaromUXcsl ¢ MpodeccusMu, CBA3aHHBIMU C XUMHEH U
XUMHYECKOW HAYKOH, W TIOBBIIICHUS WX MOTHBAIMM K W3YYCHUIO XHMUHU
PEKOMEHIYEeTCsl BKJIIOYHTH B TMPOTPAaMMYy DJKCKYPCHU B PETHOHAIBHBIE MY3€H,
npennpusitus, By3bl. CopaepKaTelbHbIE JJIEMEHTHl MPOrPaMMBbl  MO3BOJISIOT
OpPraHM30BaTh Ha WX OCHOBE MPAKTUYECKYID M TOMCKOBO-HCCIEIOBATEIHCKYIO
JeSITEIBHOCTD, PE3yIbTaThl KOTOPOW MOTYT OBITh MCIIOJIB30BAHBI TIPU PeaTu3alluu
OOy4alolMMHUCS ~ MHAMBUAYAJIbHBIX  INPOEKTOB. TeMbl MPOEKTOB  TaKXke

PEKOMEHIOBAHO BHIOMPATh C YUYETOM PETMOHANIBHOM crielupuKy.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
KYPCA BHEYPOYHOMU JEATEJIBHOCTH
«XUMMUSA B OKCIIEPUMEHTAX U 3AJTAYAX»

Peanuzanus mnporpaMmbl Kypca BHEYPOUHOM JESITENbHOCTH «XUMHUS B
OKCIIEPUMEHTAaX W 3aJayax» HalpaBjieHa Ha o00ecleYeHUue JOCTHXKCHHUS
OOYYarOIIMMUCS TUIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX

pE3yJbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe éocnumanue:.

— MPOSIBIIEHUE [IEHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIIEINIO;

— TIOHMMAHUE 3HAYEHUs XMMUYECKOW HAyKU B KU3HU COBPEMEHHOIO
oOuiecTBa, B pa3BUTUU SKOHOMUKU Poccun 1 CBOEro peruoHa;

— CHOCOOHOCTh BJIAJETh JOCTOBEPHOM HHQPOpMAIMEN O MEepPeOBBIX
JTOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHOW XUMUMU;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MHpa U
00I111eCTBA;

2) epasicOanHcKko20 B0CRUMAHUSL.

— NPEACTABJIEHUE O COLMAIBHBIX HOPMAax M NPaBWIaX MEXINYHOCTHBIX
OTHOIIECHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOW,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM U JPYyrUX  BHAAX
NEeATEIIbHOCTH;

— FOTOBHOCTB K pa3HO00pa3HO COBMECTHOM JI€SITEIbHOCTH MPU BHITIOTHEHU U
y4eOHBIX, MO3HABATEIbHBIX 3aJ1ay, BBIIIOJTHEHUU XUMHUYECKUX HKCIEPUMEHTOB,
CO37IaHUU YYEOHBIX TIPOEKTOB;

— CTPEMJICHHE K B3aMMONOHMMAaHUIO U B3aUMOIIOMOIIY B Tpoliecce y4eOHoM
NEATEIbHOCTH, TOTOBHOCTU OLICHMBATh CBOE IOBEICHUE U IIOCTYIIKM CBOMX
TOBApUILEH C MO3WIMHU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS

HOCJIC,Z[CTBI/IfI INOCTYIIKOB;



3) popmuposanue yenHocmu HayUHO20 NOZHAHUSL.

— MHUPOBO33PEHUYECKHUE MPEJICTABICHUS O BEIIECTBE U XUMUYECKOU PEaKIIvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOAUMBIE IS
MOHUMAaHUS CYIITHOCTH HAyYHON KapTUHBI MHUPA;

— OCO3HAHUE [IEHHOCTU HAYYHOTO MTO3HAHUS I Pa3BUTHUS KaXKIOTO YEJIOBEKa
U TIPOU3BOJIUTEIBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa HayKu «XUMUS» B
CHUCTEME HAYYHBIX TIPEJICTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHS TPHPOJIHI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJOTUYECKOM CPeIoi;

4) socnumanue Ky1bmypol 300P06bSL.

— OCO3HAHME IIEHHOCTHU >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbBIO, YCTAHOBKA Ha 37I0POBBI 00pa3 )KU3HU;

— OCO3HaHHWE HEOOXOIUMOCTH COOJIONICHUS] MpaBUi O€30MaCHOCTU TPHU
oOparieHn ¢ XMMUYECKIMH BEIICCTBAMHU B YUCOHBIX U KU3HCHHBIX CUTYAIIHSX;

5) mpyooeoe 6ocnumanue:

— (OpMHUPOBAaHNE IIEHHOCTHOTO OTHOIIEHHUS K TPYJOBOU NEATEITHHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YENIOBEKA M K UCCIIEA0BATEIbCKON IEATeTbHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM YHCTIE K
npodeccusiMm HaydHOM cepbl, 0CO3HaHUE BO3MOKHOCTH CaMOpeaInu3alii B 3TON
chepe;

6) sxonocuueckoe 6ocnumanue:

— OCO3HaHWE HEOOXOIMMOCTH OTHOIICHUS K MIPUPOJIE KaK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

— IpUOOPETEHNE OTBITA TUTAHUPOBAHUSI TIOCTYIIKOB W OIICHKUA UX BO3MO>KHBIX
MOCJICICTBUI [T OKPY’KAIOIIEN CPELBI;

— CITOCOOHOCTH MPUMEHSITh 3HAHUS, TTOJTy9aeMbIC ITPH U3YICHUH XUMHUH, IS
pelLIeHus 3a7a4, CBS3aHHBIX C OKPYXKAIOLIEH CPEION;

— aKTUBHOE HEMPUATHUE NCHUCTBUM, TPUHOCAIINX BPE OKPYKAIOLIEH CPEIE;

— TOTOBHOCTb K Y4YaCTHIO B HpaKTH‘IeCKOﬁ ACATCIBbHOCTH AKOJIOTUYECKOM



HaIIpaBJICHHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUS

ba3zosvie nocuueckue oeticmaus:

— pacKpbIBaTh CMBICT XUMUYECKUX MOHATUN (BBIICTATH WX CYIIECTBCHHBIE
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C IPYTUMH MTOHSATHSIMH);

— aHaJTu3upoBaTh, CpPaBHUBATH, 0000IaTh, BHIOMpPATh OCHOBAHMS JUIS
KIacCUPUKAMM W CHUCTEeMATHU3allMd XUMHYECKHX BEIIECTB M XUMHUYECKHX
peaKuuii;

— YCTaHaBIIMBAaTh NPUYUHHO-CJICICTBEHHBIE CBA3M MEXKOAY OOBEKTaMU
U3YUCHUS;

— CTPOUTH JIOTUYECKUE PACCYKJIEHUS (UHIYKTUBHBIC, IEAYKTHBHBIC, TIO
aHaJIOTUN);

— TMpejiaraTb KpPUTEpPUU U BBIABIATH OOIIME 3aKOHOMEPHOCTH U
POTHUBOPEYHSI B U3y4a€MbIX MPOIECCAX U SIBJICHUSIX;

— JIeNIaTh BBIBOJIBI U 3aKIIIOUEHUS; YMEHUS IPUMEHSTH B MPOLIECCE MTO3HAHUS
MOHATHS (MMPEAMETHBIC U METANIPEIMETHBIE ), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH,
UCIIONIb3yEMbIE B XHMHH, MpeoOpa3oBbIBaTh MOJEIbHBIC TMPEICTaBICHUS
(XMMHUYECKHH 3HaK, XUMHUYECKash popMyJia, ypaBHEHHE XUMUYECKON PEaklun) pu
penieHnn yueOHbIX 3a/1a4;

— XapakTepu30BaTh H3y4YaeMble XHMHUYECKHE BEIIECTBA M XUMHUYECKHUE
PEaKIMK ¢ YI€TOM MOJICIIbHBIX MPECTaBICHUM.

baszosvie uccneoosamenvckue oeiicmsusi:

— TPHUMCHATH METOJBl HAyYHOTO IIO3HAHMS BEIISCTB W SBIICHUNW Ha
SMIUPUYECKOM U TEOPETUUYECKOM YPOBHSX B Y4YeOHOM IO3HABaTEIbHOM U
MPOEKTHO- UCCIIEIOBATEILCKON AeATEITbHOCTH;

— aHanu3upoBaTh (aKThl, BBHIBIATE U (PoOpMyIHpoBaTh MPOOIEMY,
OMpEeNeNsATh 1eNb U 33JJa4H, COOTBETCTBYIOLIUE PEIICHUIO TPOOIEMbI; pe/iarath

OIIMCAaTCIIbHYIO HIIN O6’b}ICHI/IT€J'IBHYIO THIIOTE3Y U OCYHICCTBIIATL €€ IIPOBCPKY,



IIPOBOJIUTH U3MEPEHUS HEOOXOINUMBIX apameTpoB, BBIYHCIICHUS,
MOJICIMPOBaHUE, HAOMIOJEHUS U DSKCIEPUMEHTHI (peajbHbIE U MBICICHHBIE),
CaMOCTOSITENIbHO TMPOTHO3UPOBATh PE3yNbTaThl, (POPMYIHpPOBaTH OOOOIICHUS U
BBIBO/JIbI [10 PE3YJIbTaTaM IPOBEJECHHOIO OIbITA, UCCIEA0BAaHUS, COCTABIISTh OTUYET
0 MpojeIaHHOMN paboTe;

Paboma c ungpopmayuert.

— OPHUEHTUPOBATHCA B pPa3IMYHBIX HMCTOYHMKAX HH(opmanuu (HayyHO-
HOMYyJIApHasl JUTepaTypa XHUMHUYECKOIO COJAEp)KaHUs, CIIPaBOYHbIE MOCOOHUS,
pecypcbl naTepHeTa);

— aHAJIM3UPOBATh NH(OPMALIMIO U KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh
U HEIIPOTUBOPEUUBOCTh, OTOUPATh U HHTEPIIPETUPOBATH MH(OPMALIMIO, 3HAUUMYIO
JUISL pelIeHus1 y4eOHOM 3a7a4;

— IPUMEHSAThH Pa3jIN4HbIE METO/bl, MTHCTPYMEHTHI U 3alpOChl IIPU MOUCKE U
orbope mHpOpMalMU WIM JAHHBIX M3 HMCTOYHUKOB C YYETOM MPEAJIOKEHHOM
y4ueOHOM 3a/1auul U 33JaHHBIX KPUTEPHUEB;

— BBIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATHU3UPOBATH M HHTEPIPETHUPOBATH
nH(OpMaALUIO Pa3aUYHBIX BUAOB U (OPM MpeACTaBiICHHUS (CXEMbl, TpapuKH,
IUarpaMMbl, TaOJIUIbI, PUCYHKHU U APyTrHe GOopMbl);

— UCIOJIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEACTBA pabOThl C XUMUYECKOU
uH(bOopMaIen;

— MPUMEHSTh 3HAKU U CUMBOJIBI, (OpMYIIbl, aOOpeBUATYpbl, HOMEHKIATYPY,
UCIIONIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CpEICTBA
HaTJISAHOCTH.

Kommynuxamuenvle ynusepcanvHule yuebHvle 0elicmeus.

— yMEHHME 3aJlaBaThb BOMNPOCHI (B XOoJe auanora W (WiaM) JUCKYCCHM) IO
CyllecTBy  oOcyxkaaemMoill  TeMbl, (POPMYJIHpPOBATH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJI0KEHHOHN 3a1a4H;

— nOpuoOpeTeHHe OmnblTa IPE3EHTAlMM  pe3yJIbTaTOB  BBINOJIHEHMS

XUMHUYECKOTO IKCIIEpUMEHTA (J1abOpaTOPHOIO OMBITA, 1a00OPaTOPHOU pabOTHI IO
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UCCJIEJOBAaHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM MO3HABATEIBHOU U
UCCIIEIOBATEIbCKON AESITENbHOCTH IPU PELIEHUH BO3ZHUKAIOLIIMX MpoOJeM Ha
OCHOBE y4éTa OOIIUX WHTEPECOB M COTIACOBAHUS MO3UIUHN (00CYX)IACHUS, OOMEH
MHEHHUSIMH, «MO3TOBBI€ IITYpPMbD», KOOpPAWUHAIUMS COBMECTHBIX JEHCTBHM,
OIIpe/ieNICHUE KPUTEPUEB 10 OLIEHKE KaueCTBa BBIMOJIHEHHON pabOThl U ApYyTHE).

Pecynamusnvie ynugepcanbHvle yuebHvie 0eucmsust.

— YMEHHUE CaMOCTOSITENIBHO ONPENEIATh LENIH JIEATEIIbHOCTH, IIJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHPOBATh CBOIO
NEeSATENbHOCTD, BRIOMpAaTh HanboJiee 3(pPeKTrBHBIE CIOCOOBI pelIeHUs] YU€OHbBIX U
NO3HABATENIBHBIX 33/a4, CaMOCTOSTENIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEUVIOKEHHBIM  aITOPUTM JEUCTBUM IIPU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJbTaTa 3asBJICHHOM LEIU, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUM 3a/IaHUN. —
CaMOCTOSTENIbHO BBIOMpATh CHOCO0 pelieHus y4eOHOW 3amauu  (CpaBHUBATH
HECKOJIbKO BapHaHTOB PELICHUs, BbIOMpaTh HauOoyiee MOAXOASAIIUNA C YYETOM
CaMOCTOSATENIbHO BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOKO PabOTy MpHU

pelieHnn y9eOHOM WIIM HCCIIeI0BaTEIbCKON 3a1a49H.

HPEIMETHBIE PE3YJIbTATDBI

K koHiy oOyuenus B 8 kJjiacce mpeaIMETHBIC pe3yJbTaThl M3YUYEHUSI Kypca
BHEYPOUHOU JEATEIBHOCTH «XHUMHS B DKCIEPUMEHTaX M 3ajadax» JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

— pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TOHSTHUN: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, METallJl, HEeMETaJlUl, aJNIOTPOIHs, MPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, CMECh (OAHOPOJHAS W HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAsI aTOMHAsl U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas [0S XMUMHUYECKOrO »3JIEMEHTa B COEAMHEHUH,

MOJISIPHBIN 00BEM, OTHOCUTENIbHAS IIJIOTHOCTH Ia30B, OKCUJI, KUCIIOTa, OCHOBAHUE,



cosib, aM(OTEPHBIA OKCHJ, aM(POTEPHBIN TUAPOKCH], XHUMHUYECKas pPEaKIus,
KJaccuuKaIis peakivii: peakiuu COSAMHEHUS, PEaKIIMU PA3JIOKEHUS, PEaKIINN
3aMENICHHs], Peakinu OOMEHa, dK30- M IHIAOTCPMUUYECKHUE PEAKIUH, TETTIOBOM
addekT peakuuu; SIpo aToma, AICKTPOHHBIM CIOM aToma, aTOMHas OpOWTalb,
paauyc aTomMa, XMMUYEeCKasi CBsI3b, MOJISIpHAs U HEMOJISIpHAsT KOBAJICHTHAs! CBS3b,
WOHHAasl CBSI3b, WOH, KaTWOH, aHHWOH, pacTBOp, MaccoBas JIOJsl BEIIECTBa
(TIpolieHTHAs KOHIIEHTpallUs) B pacTBOpPE, MOJISIpHAs KOHIICHTpAIMs BEIIeCTBa B
pacTBope; dAIEKTPOOTPUIATEIBLHOCTh, CTENEHb OKUCICHUS, OKUCIUTEIU U
BOCCTaHOBUTEIIH, OKHCJICHHE u BOCCTaHOBJICHUE, OKHCIIUTEIBLHO-
BOCCTAHOBUTEIIBHBIC PEAKIIUH, METO/T AJICKTPOHHOTO OajaHca;

— WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUUYECKMX IIOHATHH |
MIPUMEHSTh ATU TOHATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUIA;

— WCTIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY /ISl COCTABJICHUS (POPMYJT BEIIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIIUM;

— ONpeAeNsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSIX,
CTETICHh OKHCJICHHS 3JICMCHTOB B OMHAPHBIX COCIUHECHHSX, NMPHUHAJICIKHOCTH
BCILIECTB K OIIPEACICHHOMY KJIaCCYy COeTMHEHUMN 110 (hopMytaM, BUABI XUMHUYISCKON
CBsI3U (KOBAJICHTHON M MOHHOW) B HEOPTaHUUECKUX COCAMHEHUSX;

— pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS MacCChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepuonnueckoro 3akoHa /[[.M. MeHnaeneeBa, aTOMHO-MOJEKYISIPHOU
TEOpHUH, 3aKOHA ABOTaJIpo U €ro CIEACTBUM, TPEACTABICHAN O HAYYHBIX METO1aX
MO3HAHMS, B TOM UYMCJIE OKCIIEPUMEHTAIBHBIX U TEOPETHYECKUX METoaax
UCCIICIOBAHUSI BEIIECTB U U3YUCHUSI XUMUUECKUX PEaKIINA;

— JIEMOHCTPUPOBATh IOHUMAHUE TMEPHOJMYECKON 3aBUCUMOCTH CBOMCTB
XHMHYECKUX JJIEMEHTOB OT UX TojoxeHus B Ilepuoamyeckoit cucrteme:
OTMHUCBHIBATh M XapakTepu3oBaTh TaOMM4Hyr0 (opmy Ilepuoauyeckoil CUCTEMBI
XUMUYECKHUX 3JIEMEHTOB: Pa3inyaTh MOHITHUS «IJ1aBHAas noArpynna (A-rpynmna)» u
«noboyHas noarpynna (b-rpymma)», «Majible Iepruoabl» U «OOJbIINE TTEPUOIBDY,

COOTHOCHUTD 0603Ha‘{€HI/IH, KOTOpPLIC HMCIOTCA B Ta6J'II/III€ ((HCpI/IOI[I/I‘ICCKaSI
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cuctemMa XuMuyeckux anementoB .M. MengeneeBa», ¢ YHCIOBBIMHU
XapaKTePUCTUKAMU CTPOSHHUS aTOMOB XUMHYECKHX JIEMEHTOB (COCTaB U 3apsil
sa/pa, o0llee YKUCIIO JIEKTPOHOB U PACHPEICIICHUE UX MO AIEKTPOHHBIM CJIOSIM);

— OOBSCHATH CBSI3b TMOJIOKEHUS 3JieMeHTa B llepumoaudeckoit cucreme ¢
pacupeeseHueM J3JIEKTPOHOB II0 JYHEPreTUYECKUM YPOBHSM, NOAYPOBHSIM U
OpOHUTAaJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

— KJacCU(UIMPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKHE peakuu (110 YHUCITy U COCTaBY YUaCTBYIOUIUX B PEAKIIUH BEIIECTB, IO
TeroBoMy 3hDexTy);

— XapaKTepu30BaTh (OMUCHIBATh) (HU3WYECKHE M XHUMHYECKHE CBOWCTBA
MIPOCTBIX U CJIOKHBIX BEILIECTB: KUCIOPOAa, BOAOPOIA, BOJbI, OOIIHNE XUMHUYECKUE
CBOMCTBA OKCHUIOB, KHUCJIOT, OCHOBAHUN M COJICH, TEHETUYECKYIO CBA3b MEKIY
HUMH, TTOATBEPKIAS MPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

— OIUCBIBATH POJIb KUCIOPO/Ia, BOAOPOAA ¥ BOJIbI B IPUPOJIHBIX MPOLECCAX, B
JKUBBIX OpTaHU3Max, UX MPUMEHECHUE B PA3JIUYHBIX OTPACIISX MPOMBIILICHHOCTH,
BO3MOYKHO€ HCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSAX;

— OOBSICHATH W MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
COCTaBa M CTPOCHMS, BO3MOKHOCTH MPOTECKAHUS XUMUYECKHUX NPEBPAIICHUN B
PAa3IUYHBIX YCIOBUSX;

— BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYEO MAaCChI BEIIECTB,
MOJISIPHYIO MAacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO JIEMEHTA B COCIMHEHUH,
MacCOBYIO JIOJI0 XHMHUYECKOTO 3JIEeMEHTa Mo (opMysie COCTUHEHHs, HAXOIUTh
mpocTeiiyio GopMyiTy BEIIeCTBa IO MAaCCOBBIM MJIH MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHILIEHTPAILUIO BEIIECTBA B
pacTBOpE, TPOBOAUTH PACUETHI IO YPABHEHUSIM XUMUYECKON PEAKINH;

— pemaTh pacu€THbBIC 3aJ]a4H 110 U3Yy4aeMbIM TEMaM Kypca XUMHUHU PA3JIMYHBIX
TUTIOB ¥ YPOBHS CJIOKHOCTH, B TOM YHCJIE OJMMITUAIHBIC, BHIOUPAs aIeKBATHYIO

(Gu3NYECKyI0 MOJENb, C HCIOJIb30BAaHUEM 3aKOHOB U (HOPMYJI, CBSA3BIBAIOIINX
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bu3nuecKue BeIMYNHbL;

— MIPUMEHSATH OCHOBHBIE OTIEPAIIUN MBICITUTEIbHON JEATEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIIeHHEe, CUCTEMATH3alINI0, KJIacCU(DUKAIMIO, BBISIBJICHUE
NPUYMHHO- CJIEACTBEHHBIX CBSI3ed — I M3Y4YEHHUS CBOMICTB BEIIECTB H
XUMHUYECKUX PEaKlni, €CTeCTBEHHO-HAyUYHbIE METO/IbI MO3HAHUS — HAOIIOICHUE,
U3MEpEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT (pealbHbIA M MBICICHHBIN) — HJid
OCBOEGHUS YYEOHOTO COJIEP>KaHUS;

— PpacKpbIBaTh CYIIHOCTh TMPOILIECCOB OKHUCIEHUS U BOCCTAaHOBJICHUS,
COCTaBJISITh YPaBHEHHUS MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUIN
(MeTOoAO0M 3JIEKTPOHHOTO OajlaHca);

— YCTaHaBJIMBATh CBA3M MEX]Y pealbHO HAOIIOAAEMBIMU XUMHUYECKUMHU
SIBJICHHSIMU U TIPOIIECCAMU, TIPOUCXOAIIIUMU B MaKpO- H MUKPOMHUPE, OOBICHSTH
MIPUYHHBI MHOTOOOpa3usl BEIIECTB, COOTHOCUTh XUMHUECKHE 3HAHUS CO 3HAHUSMHU
JIPYTUX Y4eOHBIX MPEIMETOB;

— coOmoaarh TmpaBuia 0Oe3omacHod paboTel B JabopaTopuu  Mpu
UCIIOJIb30BAHUU XUMHUYECKON TMOCyAbl U OOOpYJOBaHUS, a TaKXkKe IMpaBuia
oOpaiieHusi C BEMIeCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH BBITTOJTHEHUS
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX PadOT MO MOIYYCHHIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), IPUTOTOBICHUIO PaCTBOPOB C
ONPEAECICHHOWM MAcCOBOM  JOJIEM PAacTBOPEHHOIO  BEIIECTBA, PEUICHUIO
AKCIIEPUMEHTANBHBIX 3amad 1Mo TeMme «OCHOBHBIC KIIACChl HEOPTaHWYECKUX
COCIUHCHUI;

— JIEMOHCTPUPOBATh BJIAJICHUE OCHOBAMH XHUMHYECKOW TPaMOTHOCTH,
BKJTFOYAIOIIIEH yMeHHUs O€3011acHOr0 0OpaIlleHHs ¢ BEIIECTBAMH, UCIIOIb3yEeMbIMHU
B TIOBCEHEBHOM JKM3HU, a TAKKE 3HAHUE TIPABUII MIOBEJICHUS B LIETAX COSPEKEHUS
3JI0POBBS U OKPYKAIOIIEH CPEIbI;

— Yy4aCTBOBATh B MPOCKTHO-UCCIICTOBATEIHCKOM JESITEIIBHOCTH XUMUYECKOM

U XHUMHKO-3KOJIOTHUECKOM HarpaBJICHHOCTH.

14



K xoniy oOyuenus B 9 kJjiacce mpeaMeTHbIE pe3yJabTaThl U3yueHUs! Kypca
BHEYPOUHOU JIESATENBbHOCTH «XHMHS B DKCIEPUMEHTaX M 3aJadax» JOJIKHBI
OTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUI:

— PpAacKpbIBaThb CMBICII OCHOBHBIX XHMHUYECKHX TMOHATHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYyJla, HWOH, KAaTHUOH, aHHUOH, 3JEKTPOOTPULATEIBbHOCTb,
CTETeHb OKHCIICHUS, XUMUYECKasi peakius, TEIUIOBOM 3(PQeKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, PacTBOP;

—  DJIEKTPOJIUTBI, HEJIEKTPOJIMUTHI, DJIEKTPOJIUTUYECKAs JAUCCOLIMALINS,
peakuMy HOHHOro OOMeHa, THAPOJIA3 COoJie, oOpaTUMble W HeEoOpaTHUMbIE
peaxkuuu, OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHBIE peaKkuuy, OKHCJIUTED,
BOCCTAaHOBUTENb, OKHUCIIEHHWE W BOCCTAHOBIIEHUE, JJIEKTPOJIN3, aJUIOTPONUS,
aM(oTepHOCTh, XMMHYECKasl CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas),
MEXMOJICKYJISIpHbIE  B3aMMOJICHCTBUSI (BOJOPOJHAsI CBSI3b, CHJIBI BaH-gep-
Baanbca), KOMIUIEKCHBIE COEAMHEHUS, KPUCTAUIMYECKHE PEIIETKH, KOppO3us
METAJJIOB, CIUIABBI; CKOPOCTh XHWMHYECKOM pEaKLWH, KaTaju3, XUMHUYECKOE
pPaBHOBECHE, DJIEMEHTBl XHMMHWYECKOM TEPMOAMHAMUKM KAK OJHOM U3
TEOPETUYECKUX OCHOB XMMUU; NpeAesbHO AonycTtumas konuentpauus (IT1K);

— WUIKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKHUX TIOHATHUH U
NPUMEHATH 3TU MOHATUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILLCHUN;

— MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJIEHUS (DOPMYJI BEILIECTB
Y YPAaBHEHUN XUMHUUYECKHUX PEAKILINM;

— ONPEACIISITh BAICHTHOCTh U CTENIEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COEAMHEHUAX PA3JIUYHOrO COCTaBa, MPUHAIJIE)KHOCTh BEIIECTB K ONPEAECICHHOMY
KJIacCy COeAMHEHWH 1Mo (opmysaM, BUAB XUMUYECKOW CBSI3M (KOBAJCHTHOM,
MOHHOW, METAJUIMYECKO) B HEOPraHMYECKHX COCIUHEHUSX, 3apsA]l HOHA I10
XUMUYECKON (PopMylie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COEIMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

— packpsiBath cmbich [lepuommueckoro 3akona .M. MenneneeBa wu

ACMOHCTPUPOBATH €TI0 IOHUMAHHUEC: OIMHMCBIBATHL W XAPAKTCPU30BATb T36J’II/I‘-IHYIO
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dopmy Ilepromnyeckoit CHUCTEMBI XUMHUYECKHX JJIEMEHTOB;, OOBSICHSTH CBS3b
NOJIOKEHHUS 3iieMeHTa B [leproanueckoil cucteMe ¢ pacrpeaeeHueM dJIEKTPOHOB
[0 DHEPreTUYECKUM YPOBHSIM, MOJYPOBHSIM M OpPOUTAISIM aTOMOB MEPBBIX
YeThIpeX MEPHOJOB; BBIACIATH OO0IIHE 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB W HX COCAUHEHUN (KUCIOTHO-OCHOBHBIX U  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB OKCHUJOB W THAPOKCHUIOB) B TMpeienax MalbiX
NIEPUOJIOB U TIABHBIX MOATPYIIL C YYETOM CTPOEHHUS KX aTOMOB;

— PacKpbIBaThb CMBICI TEOPUU BJIEKTPOIUTHUYECKOW THCCOLMAIMU, 3aKOHA
I'ecca m ero crmencTBuid, 3aKOoHA JACHUCTBYIOIIMX MAaccC, 3aKOHOMEPHOCTEU
U3MEHEHUSI CKOPOCTHM XHUMHUYECKOW pEeakUu{, HalpaBICHUS  CMEIICHUS
XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB;

— KJIacCU(PUIMPOBATH XUMUYECKHUE JIEMEHTHI, HEOPTaHUUYECKHUE BEIIECTBA,
XUMUYECKUE PEAKIUH (110 YUCITY U COCTABY YUACTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TEIJI0BOMY 3P (DEKTy, MO arperaTHOMY COCTOSIHUIO PEareHTOB, MO HW3MEHEHHIO
CTETICHEeW OKHUCJIEHUS XUMHUUYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHUIO
KaTanu3aropa);

— XapakTepu3oBaTh (OMUCHIBaTH) OOIHME XUMHUYECKHE CBOMCTBA BEILECTB
PA3JIMYHBIX KJIACCOB HEOPTaHMYECKUX COEAUWHEHHM, MOATBEPKAAsi ITO OMUCAHUE
npuMepaMd  MOJIEKYJSIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOLIUX
XUMHAYECKUX PEAKLINN;

— COCTaBJISITh YPABHEHHS: DJIJIEKTPOJUTHUECKON AUCCOIMALMUA KHUCIOT,
IIEJI0OYEH 1 COJICH; TTOJIHBIE U COKPAIIIEHHBIC YpaBHEHUS PEaKIMii HOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETHUYECKOH CBSI3M MEXKITY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

— PpackpblBaTh CYIIHOCTh MPOLIECCOB THUAPOJIM3A COJEH IOCPEICTBOM
COCTaBJICHUSI KPAaTKHUX MOHHBIX U MOJICKYJISIPHBIX YPAaBHEHUH peakIuid, CyITHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH  TOCPEJICTBOM  COCTaBJICHUS
AJIIEKTPOHHOIO OanaHca 3TUX PEeaKIUH;

— IPEACKa3bIBATh XapaKTep Cpe/ibl B BOAHBIX paCTBOpaXxX COJEH;
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— XapakTepu30BaTh (OMUCHIBATH) (PU3MYECKHE W XUMHUYECKHE CBOWCTBA
IPOCTHIX BEHIECTB (KUCIOPO/I, 030H, TpaduT, anMas, KpeMHuH, a3oTt, pocdop, cepa,
XJOp, HATpUW, KaJIWK, MarHud, KaJIbLUW, AJIIOMUHHM, XKEJIe30, MEAb, LHHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOXKHBIX BEIIECTB, B TOM YHCII€ MX BOJHBIX
pacTBOpPOB (aMMUaK, XJIOPOBOAOPOJ, cepoBojiopo, okcuasl yriepona(ll, IV),
kpemuusa(I1V), azora(l, I, I, IV, V) u docdopa(Ill, V), cepui(IV, VI), cepuucras,
cepHasi, a3oTHasi, ¢ocdopHas, yrojbHas, KpPEeMHHEBas KHUCIOTBHI, OKCHIbl U
ruapokcuasl MetamwioB [A—IIA-rpynn, amomunus, meau(1l), munka, sxenesa(ll u
11);

— TOSICHATH COCTaB, OTMEIBHBIC CIIOCOOBI TIOTYUYEHUS M CBOMCTBA CIOYKHBIX
BEIIECTB (KUCIOPOJICOACpKAIINE KUCIOTHI XJI0pa, a30TUCTast, OOpHasi, yKCycHas
KHCJIOTBI M X cOJ, Tanoreau el kpemHuus (V) u pocdopa (111 u V), nepmanranat
KaJTus;

— ONHCHIBaTh POJb BAKHEMIIMX HU3YYAaEMBIX BEIIECTB B MPUPOJIHBIX
MpoIieccax, BIMSHAC HA )KUBBIC OPTAHU3MBbI, IPUMEHEHHUE B PA3IMYHBIX OTPACIIAX
DKOHOMHUKH, WCIIOJIb30BAaHUE [JII CO3MaHHUS COBPEMCHHBIX MaTepPHAIOB U
TEXHOJIOTUW; TPOBOJUTh PEAKIMU, TMOJITBEPKAAIONINE KAYSCTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB, PACIIO3HABATH OIBITHBIM IYyTEM COJEPIKAIINECs B BOIHBIX
pacTBOpax HMOHBI: XJOpUI-, OpOMHI-, HOAUI-, cyibdaT-, docdar-, kapboHat-,
CWIMKaT-, CylbPuT-, Cynbdua-, HATPAT- U HUTPUT-UOHBI, TUIAPOKCHI-UOHBI,
KaTHOHBI aMMOHHMS, MarHMs, KaJbLWs, aTIOMUHHS, keie3a(2+) u sxemesa(3+),
Meau(2+), IMHKa;

— OOBSICHATH U TIPOTHO3UPOBATH CBOMCTBA BAXKHEHIIIMX M3yd4aeMbIX BEIICCTB
B 3aBHUCHMOCTH OT UX COCTaBa U CTPOCHUS, MPUMEHEHNE BEIIECTB B 3aBUCUMOCTH
OT WX CBOWCTB, BO3MOXHOCTh NPOTEKAHHUS XUMHUYECKUX MPEBPAIICHUA B
Pa3IUYHBIX YCJIOBUSX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHMHYECKOM
KHHETHKU U TEPMOJUHAMUKH;

— BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,

MAaCCOBYIO JOJIO XHUMHUYCCKOI'o 5JEMCHTA II0 (l)OpMy.JIe COCOAUHCHUSA, MaCCOBYIO
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JOJIF0 BEIIECTBA B PAcCTBOPE, MOJIBHYIO JIOJIK0 XUMHUYECKOTO »3JIEMEHTa B
COCIMHEHUM, MOJISIPHYIO KOHIICHTPAIMIO BELIECTBA B pAaCTBOPE, HAXOAMTh
pocTeinyio GopMyITy BEIIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOJUTH PACUETHI 110 YPABHEHUSIM XUMUYECKUX PEAKIIUMA C y4ETOM HEJ0CTaTKa
OJIHOTO W3 pPEareHTOB, MPAKTHYECKOr0 BBIXOJA MPOAYKTA, 3HAYECHHS TEIIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

— pemaTh pacy€THBIC 33J1a4M 110 U3y4aeMbIM TEMaM Kypca XUMHUH Pa3IudHbIX
TUTIOB U YPOBHS CJIOKHOCTH, B TOM UYHCJIE OJMMITUAIHBIC, BHIOUpPAs aJIeKBAaTHYIO
(pU3HUECKYI0 MOJENb, C HCIOJb30BAaHUEM 3aKOHOB U (POPMYJI, CBSI3BIBAIOIIMX
(puznyecKkue BEeIUYUHBL;

— coOmomarh TmpaBuja Oe30macHoOd paboTel B JlabopaTopuud MpH
UCIIOJIb30BaHUM XHWMHMYECKOW TOCYyAbl M O0OOpYIOBaHHA, a TakKkKe IpaBHIIa
oOpalieHusi C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH BBIIOJTHEHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKHX pabOT MO MOJYYEHUI0 U COOMPAHMIO
razoo0pa3HbIX BEIIECTB (aMMHMaka | YrJIEKUCIOro Tra3za) M PEIICHUIO
DKCIIEPUMEHTANFHBIX 3a7a4 10 TeMaM Kypca, TMpeACTaBIsaTh pe3yabTaThl
AKCIIEpUMEHTa B (hOpMe BBIBOJIOB, J0KA3aTENIbCTB, IPadUKOB, TAOIUI] U BBISIBISATH
AMITMUPUYECKUE 3aKOHOMEPHOCTH;

— MPUMEHSTh OCHOBHBIE OTIE€pAIMM MBICIUTENIbHOMN JeATENIbHOCTH (aHATU3 U
CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTEMATH3allhi0, BBISBICHUE IMPUYUHHO-
CJIEICTBEHHBIX CBSI3€M) MPU U3YYEHUH CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUH,
BJIaJIETh €CTECTBEHHO- HAYYHBIMU METOZaMH MO3HAHUs (HA0JI0/IeHUE, U3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN );

— TMPUMEHSTh MpaBWia OE€30MaCHOTO OOpalleHHs] C  BEIleCTBAMH,
WCIIOJIb3yEMBbIMM B TIOBCEIHEBHOW JKW3HM, IIpaBUJa TIOBEACHHUS B LEJIX
cOepekeHuss 30pOBbS M OKPYXKAIOIIEH NPUPOAHOW Cpellbl, MOHUMAaTh BpE.
(omacHOCTh) BO3/ICHCTBHS HA JKUBBIC OpPraHU3MBI OINPEICIICHHBIX BEIICCTB,
MOSICHATh HAa MPUMEpax CIoCcOoObl YMEHBIICHUS U NMPEAOTBPALEHUS UX BPEIHOTO

BO?),Z[CﬁCTBHH, 3HA4YCHUEC JXUPOB, 6CJIKOB, YIJIE€BOAOB JId OpraHU3Ma YCJI0BCKA,



— WCIIOBH30BaTh TOJMyYCHHBIE MPEACTaBICHUS 0 cdepax mpodhecCuoHaTHHOI
JeSITeIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJIOTUSMHU, KaK OCHOBY
Ul IPO)ECCUOHAIEHON OpPUEHTAIIMU W JJII OCO3HAaHHOTO BBIOOpAa XWMHH Kak
npouIbHOrO MpeAMeTa NpHU MPOAOHKEHUM OOyYeHHs] Ha YPOBHE CPEIHETro
o0111ero oOpa3oBaHus;

— Y4acTBOBAaTh B MPOEKTHO-UCCIIEIOBATENBCKON IEATENbHOCTH XUMHUUYECKOU

U XHUMHKO-3KOJIOTHUECKOM HarpaBJICHHOCTH.
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COJEPKAHUE OBYYEHUA
8 KJIACC

Pa3znen 1. [lepBoHayaibHble XUMHYECKHE IOHATHS

XumHsl — BakHasi 00JACTh €CTECTBO3HAHMS M NPAKTUYECKON AESTEIbHOCTH
yenoseka. [Ipenmer xumun. Posib XuMUM B JKM3HU 4e€lIOBEKa. XUMHUSA B CUCTEME
Hayk. Tema wu BemiectBa. DHU3NUECKHE W XHMUYECKHE CBOWCTBA BEIIECTB.
Arperathbie cocTosiHUSL BenlecTB. [loHATHE O TEOPETUYECKHX M SMIMPUYECKUX
METO/IaX IO3HAHMS B €CTECTBEHHBIX HayKax. [IpencTaBiieHus 0 HAy4YHOM ITO3HAHUU
Ha SMIINPUYECKOM YPOBHE. S3BIK XUMUMU.

[TonsitTue o meromax pabOTHl ¢ XUMUYECKUMH BemectBaMu. OOopyaoBaHue
HIKOJIbHOM XuMuyeckoil mabopatopuu. IlpaBuna OGezomacHOro oOpamieHust c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTBa 1 cMecu. CriocoObl pazneneHus cMeceid. OuncTka BEIEeCTB.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE 3IEMEHTHI. [IpOCThIE 1 CIOKHBIC BEIIECTBA.
Merauibl U HEMETAIUIBL.

Xumuueckas (opmyna. OTHOcuTenbHass aroMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHas macca. MaccoBast J0Ji1 XHMHYECKOTO JJIEMEHTA B COCIWHECHUH.
Haxoxaenue npocreiimeit (opMysibl BEIIECTBA 0 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KomuuectBo BemiectBa. Mousib. MonsipHas macca. Pacuetsr mo dopmynam
XUMHAUYECKUX coequHeHnid. MoisipHas Macca cMecH BemecTtB. MousbHast 107
XUMHUUYECKOTO JJIeMEHTa B coeluHeHuu. HaxokaeHue mnpocreiiiei (HopMysibl
BEILIECTBA 10 MOJIBHBIM JIOJISIM JJIEMEHTOB.

XUMUYECKasT peaklMs U €€ NPU3HAKU. YCIOBUSA NPOTEKAaHUS XUMHUYECKUX
peakunii. XMMHYECKUE YpaBHEHUSA. THUIBI XMMUYECKUX peakuui. PacueTsl 1o
XAMHUYECKUM YPABHEHUSIM.

IJKcnepumenmanvbHoe uzydeHue euecms U A61eHU.

— W3ydyenune u omnmcanue (QU3NUYECKHMX CBOWCTB OOpa3IOB HEOPTaHUYECKUX
BEILECTB.

— IlpaBuna pabotsl B 1abopatopun U nMpuéMbl 0OpalleHus ¢ JJabopaTOPHBIM
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000pyIOBaHUEM.

— Pazgenenue cmecen

— Onucanue (U3MYECKUX CBOMCTB 00pa3LiOB HEOPraHUYECKUX BEIIECTB —
METAJUIOB U HEMETAJIIOB.

— HaGmroienre pu3nueckux U XuMUYECKUX SIBJICHUM.

— HaGnronenue u onucanue MPU3HAKOB MPOTEKAHUS XMMHYECKUX Peakiui
Pa3HBIX THUIIOB.

Pewenue pacuémmuvix 3a0au no dopmyiaM U ypaBHEHUSM XHUMHYECKHX
peaKuuii pa3InuHOI0 YPOBHS CIOKHOCTH, B TOM YHUCJIE OJUMITHAIHBIX.
Pa3nen 2. Baxkneiinue npeacTraBuTe/ I HEOPraHUYeCKUX BellleCTB

Bo3ayx — cmech razos. CoctaB Bo3nyxa. 3akoH ABorajapo. MomisipHbii 00bEM
razoB. OTHOcHUTENbHAs IUIOTHOCTh Tra3oB. OnpeaeneHrue OTHOCUTEIbHOU
MOJIEKYJISIPHOM Macchl ra3000pa3HOTO BEIIECTBA MO M3BECTHOMW OTHOCUTEIHLHOMU
I0THOCTH. OOBEMHBIE OTHOIIIECHHUS Ta30B MPU XUMUYECKHUX PEAKIIUAX.

Kucnopoa. Oxcunel. Ilpumenenue kuciopoaa. CrnocoObl MONTyYEHUS
KHUCJIOpoa B labopaTopuu ¥ mpoMbllieHHOCTH. [Tonsarue o katanuzarope. O30H —
AJTOTpOIHAS MOAU(DUKAIIHS KUCTIOPO/Ia.

TennoBoli 3pdexT XuMUYECKON peakuuu, TEPMOXHMMUYECKHE YpaBHEHUS,
AK30- U SHIOTEPMUUYECKUE PEAKIINU.

Bonopon. Haxoxaenue Bomoposa B mpupoie, (pu3nueckue W XUMHYECKHE
CBOMCTBa, NMPUMEHEHUE, CIIOCOObI mojiydeHus. [loHsATHE O KUCITIOTaX U COJISX.

Bona. ®usuueckue cpoiictBa Boabl. Boma kak pactBoputenb. PacTBOpEL
HacehlllieHHbIE M HEHACBIIMIEHHBIE pPacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
CniocoObl BbIpaKe€HUsI KOHIICHTPAI[MKU PacTBOPOB: MaccoBasi JI0JIs1 PaCTBOPEHHOIO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpanusa. Ponb pacTBOpOB B MPHUPOJAE U B KU3HU
YEJI0BEKa.

Xumuuecknue cBoiicTBa Bopbl. [lonsitue 00 ocHoBanusx. I[lonstue 00
uHauKaTopax. KpyroBopoT BoAbl B MpupojE. 3arps3HEHHE MNPUPOIHBIX BOJI.

OxpaHa U OYUCTKA MMPUPOAHBIX BO.
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Knaccudukanuss Heopranmyeckux coenuHenuil. Oxcunbl. Knaccudukanus
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHCIOTHBIE, aM(dOTepHble) U
HecoJieo0pa3yroIIne.

@u3NUeCKUe W XApAKTEPHbIE XUMUYECKUE CBOWCTBAa OKCcUAOB. llomyuyeHue
OKCHUJIOB.

[ToHATHE O THAPOKCUAAX — OCHOBAHUAX M KHUCIOPOJACOAEPKAIINX KHCIIOTaX.
Kucnorel. ®usnueckne M XHUMUYECKHE CBOMCTBA KHUCHOT. [losiyueHne KHCHOT.
KucnoTsl B npupojie, IpUMEHEHUE BaXKHENIIUX KUCIIOT.

OcnoBanusa. Krnaccuduxanuss OCHOBAaHMMN: INEJIOYHM U  HEPACTBOPUMBIE
ocHoBanus. Lllemoun, ux cBoiicTBa M cnocoObl TosiydeHus. HepacTBopumble
OCHOBaHUS, UX CBOICTBa M crnocoObl nosyueHus. AmdorepHocts. [lonstue o6
aM(OTEPHBIX TUIPOKCUAAX U TOJIyUCHHE.

Comun. dusnyeckue U XapakTEPHbIE XMMUYECKUE cBOMCTBA. [lomyduenue conen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKAX COEAUHEHUM.

IKcnepumenmanbHoe u3y4eHue 6euecms U A61eHUN.

— O3HakoMIIeHHE ¢ 00pa3LaMy OKCUIOB M OITMCAHUE UX CBOICTB.

— Ilosmyuenue, coOupanue KUciaopoaa, M3y4eHue ero CBOMCTB.

— [HonyueHnue u cobupanue BoaOpo/a.

— B3auMoaencTBre KUCioT ¢ MeTauiaMmu

— IlpuroroBieHne pacTBOPOB C  ONPENEIEHHOW  MacCOBOM  JIOJIEU
PacTBOPEHHOI'O BEIIECTBA.

— Onpenenenue pacTBOPOB KUCIOT U IIEJI0YEH C TOMOIIBI UHAUKATOPOB.

— B3zaumopencTBre KUCIIOT ¢ MeTajulaMM, pEaKIUK HeuTpanu3auu. Peakuus
HEUTpaIIM3aLUU.

— B3aumojelictBue pactBopa cepHor KUCao0Thl ¢ okcuaom meau(Il).

— IlonyyeHne HepaCTBOPUMBIX OCHOBAHUM U U3YYEHUE UX CBOWCTB.

— BeITecHEHHE OJTHOI0 MeTaJUIa APYTUM U3 pacTBOpa COJIH.

— B3anmoencTBue TuIpoKcuia IMHKA ¢ pACTBOPAMU KHUCJIOT U IIETIOYEH.

— Pemenue OKCIICPUMCHTAJIbHBIX 3a/la4d 110 TEMC «OcHOBHBIE KJIACCHI
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HEOPTaHUYECKUX COECITMHEHUIN.

Pewenue 3a0au ¢ ucnonb3oBaHWEM MNOHATHI «MaccoBas J0Ji1 BEUIECTBA B
pacTBOpe»;  «MOJIIpHAs  KOHIIEHTpauus»», C  HCIOJb30BAaHUEM  KPHUBBIX
pacTBOpUMOCTH. Perienne pacu€THBIX 3a/1a4 10 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHI
Pa3HBIX TUIIOB U YPOBHEM CIIOKHOCTH, B TOM YUCJIE OJTMMIINA/IHbIX.

Paznen 3. Ilepuoanueckuii 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
iemeHTOoB JI.UA. MenaeneeBa. CtpoeHue aTomMoB. XHMHYECKAsi CBA3b.
OxucanTeIbHO- BOCCTAHOBHUTEILHbIE PEAKINHU

[lepuognuecknit 3axkoH J[.M. MengeneeBa. Ctpoenue aromoB. CocraB
aTOMHBIX sifiep. M3oTonbl. PaqnoakTMBHOCT. DJIEKTPOHBI. DJIEKTPOHHAST OpOUTAIb.
DHepreTUYecKre YPOBHU U TOJIYPOBHH aToMma: S-, P-, d-opOuTaiu. DIeKTpOHHBIC
KOH()UTYpaIu U 3NEKTPOHHO-Tpadudeckue GopMysibl aTOMOB. PUINYECKUI CMBICT
MOPSIAKOBOIO HOMEpa, HOMeEpa IiepuoAa W TIpymnmbl  dieMeHTa. CTpoeHwue
AJNIEKTPOHHBIX ~ 000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHUX  DJIEMEHTOB
[lepnognueckorn cucremsl [[.M. MenneneeBa: pacnpelneneHrue 3JIEKTPOHOB IIO
OPHEPreTUYECKUM YPOBHSAM, TOIYPOBHSIM U opOuTaimsiM. DOU3HUECKUI CMBICT
[leproamyeckoro 3akoHa.

3aKOHOMEpPHOCTM HW3MEHEHHSI pagdyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO Irpyniam u nepuojam. smenenue
KMCJIOTHO-OCHOBHBIX CBOMCTB COCIMHEHHN XMMUYECKHUX AJIEMEHTOB B MEPHUOIAX U
rpynnax. XapakTEPUCTHKA XHWMHUYECKOTO DJJIEMEHTa [0 €ro IOJOXEHHUIO B
[Tepunonnueckoii cucreme J1.11. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanyueckor CUCTEMbI XUMUYECKUX
DJIEMEHTOB I pa3BUTHUS Haykd U npaktuku. .M. MennemeeB — yuyeHbIld U
IpaKJaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJIEMEHTOB. XHMHYECKas CBS3b.
Buapl XUMUYeCKOUN CBA3U: KOBAJICHTHAS MOJISIPHAS CBS3b, KOBAJICHTHAS HETOJIIpHAs
CBsI3b, MIOHHAS CBs3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHONM M MOHHOW CBSI3U.

DNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIbI BellecTB. KaTuOHBI 1 aHUOHBI.
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Kpucrannnueckue u amopgubie BemiecTBa. THIBI KPUCTATUIMYECKUX PEIIETOK:
MOHHAsA, aTOMHAas, MOJIEKYJIApHAs U UX XapaKTEPUCTUKH.

Crenens okucnenus. OnpenencHue CTeNeHeil OKUCICHUSI aTOMOB B OMHAPHBIX
coequHeHUsIX.  OKHUCINUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. CocTaBieHHUE
YpaBHEHHI OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA U pPACCTaHOBKA B HHX
K03 UITMEHTOB METOI0M JIEKTPOHHOTO OanaHca.

DKcnepumenmanvHoe usydenue 8eujecms U A61eHU.

— OsznakomiieHHe ¢ oOpas3laMM METaNIOB M HEMeTayuloB. MojenupoBaHue
CTPOCHHSI MOJIEKYJ TIpPH TOMOIIM PHUCYHKOB, MOJENCH, OICKTPOHHBIX H
CTPYKTYPHBIX (OpMYJL.

— OMBITHI, WIUTIOCTPUPYIOIINE OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.

Pewenue pacuémnvix 3adau mo GopmynaM U YpaBHEHUSM XHUMHYECKHX

peaKI_[I/Iﬁ Pa3HbIX THIIOB U yp0BHeI>'I CJIOKHOCTH, B TOM 4YHCJIC OJIMMITIMA/IHBIX.

9 KUIIACC

Pasznen 1. BemecTBo M XUMHYecKasi peakuust

[loBTOpEHNE OCHOBHBIX pa3fenoB Kypca 8 kiacca. llepmonnueckas cucrema
XUMHUYECKUX DJIEMEHTOB B CBETE MPEACTABICHUN O CcTpoeHHM atoma. CTeneHb
OKHCIICHHSI W BAJECHTHOCTb. lIpencraBieHne O NEPUOANYECKON 3aBUCHMOCTH
CBOMCTB XMMHMYECKHX 3JIEMEHTOB (3JEKTPOOTPHULATEIbHOCTh, OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOWCTBAa OKCHIOB U
TUAPOKCUJIOB) OT CTPOCHHUSI aTOMa.

Buasl xumMuueckoil CBsi3W: MOHHAs, KOBaJEHTHas (HEMOJspHAsi, MOJIApHasi);
OOMEHHBIN U JIOHOPHO-AKIIETITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.

THUIbl KpUCTAJUIMYECKUX PEMIETOK — aTOMHAsl, MOHHAs, METAJUINYECKas,

MOJIEKYJISIpHAsi — U OCOOCHHOCTH UX CTPOEHUS. 3aBUCUMOCTD CBOMCTB BEILIECTBA OT
THTIA KPUCTAJUIMYECKOMN PEIIETKU U BUAA XUMUYECKON CBA3H.

OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX PEAKLMI. DJIEMEHTHI
XUMHYECKOW TEPMOJUHAMUKU. JHEPreTMKa XUMHUYECKHX peakiui. TenaoBoi

abdexT XUMHUECKOW peakuuu. IK30- U IHAOTEPMHUYECKUE PEaAKIUH,
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TEPMOXMMHYECKHE YpaBHEHMs. 3aKOH l'ecca M ero cieacTBusl.

[loHsiTHE O CKOPOCTM XHWMHYECKOW pPEAKUMHU. 3aKOH JACHCTBYIOIMIMX MAacc.
@axkTopbl, BIUAKIIME HA CKOPOCTh XUMHYECKOM  peakuuu. ODHEprus
aktuBaiuu. llonarue o kartanuze. @epMeHThl. UTHTHOUTOPBHI.

OOpatumble u  HeoOpaTHMble XuUMHYeckue peakuuu. llonartue o
XUMUYECKOM paBHOBecuu, unpuHiun Jle Ilarense. VYcioBus CMeleHHs
XUMHYECKOTO paBHOBeCUS. PAKTOpBI, BIMAIOIIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusd. [IporHosupoBanve  BO3MOKHOCTM  IPOTEKAaHUS  XUMHUYECKHUX
IPEBpPALICHUI B Pa3IMYHBIX YCJIOBHUSIX Ha OCHOBE MPEACTABICHUN 00 M3YYEHHBIX
AIIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOAUHAMHUKHU.

OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIE peaKiuu. OxucnuTensHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XMMUYECKUX DJIEMEHTOB, 3aBUCHMOCTb OT CTENEHU
OKHCIICHHs. BaxkHenne OKUCIUTENN U BoccTaHOBUTENMU. COCTaBlIeHNE ypaBHEHUI
OKHUCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKUUMHA €  HUCIOJB30BAHUMEM  MeETOZA
AIIEKTPOHHOTO OajaHca.

DNEKTPOJINTUYECKAsT AUCCOLMALMS. XUMHUYECKHE pEaKIUu B PaCTBOpax.
Teopus ANEKTPOIUTHUECKON qucconuaii. PactBopenue kak (GU3nKo-XUMUYECKUI
MPOIECC. DJNEKTPOJUTHI M HEIEKTPOJIuThl. CuiibHBIE W Ci1a0ble DJIEKTPOJIUTHI.
Crenenp nucconuanuy, KOHCTaHTa auccouuanuu. IOoHHOE NMpOM3BENEHHUE BOJBI.
Bonoponnslii nokazarens. MHIUKATOPBI.

Peaxiuu noHHOTO OOMEHA. Y CIIOBUS MTPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa.

I'mppoimm3 conert. HMoHHBIE ypaBHEHMS TUAPOJIW3a Coyie. Xapakrep
cpensl B BOJHBIX pacTBOPAX COJIEH.

JxcnepumenmanvHoe uzyderue 6eujecme U A61eHUul.

— H3yueHne 3aBUCUMOCTH CKOPOCTH XMMHYECKOM PEaKILUMU OT Pa3IUYHBIX
(bakTopoB.

— Pemenue oSkcnepuMeHTanbHBIX 3a7ad 1Mo TeMe «OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKLIAN.

— Peakiuu mnoHHOro 0OMeHa.
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— Pacno3HaBaHue pacTBOpOB COJIEH C TOMONIBIO NHIUKATOPA.

— Pacno3HaBaHMe HEOPraHMYECKHUX BEIIECTB C IMOMOIIBI0 KaueCTBEHHBIX
peaKuuii Ha HOHBI.

Pewenue xauecmeennvix 3a0ay u pacuémmuvix 3a0ay Pa3IUUHBIX THUIIOB H
YpPOBHEH CJIOXKHOCTH, B TOM YHCJIE OJUMIHAAHBIX, MO TemaM «OCHOBHBIE
3aKOHOMEPHOCTH TMPOTEKAHUS XWMHUYECKUX pEaKIui», «IJIEKTPOIUTUYECKAS
JIYcconUaIusl. XMMUUECKUE PEAKIIUU B paCTBOPAX».

Pasznea 2. HemeTaJsIbl M HX COeTHHEHUSA

OO6mast xapakTepucTuka HeMeTauioB. OCOOEHHOCTH CTPOEHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB, IPOCTHIX BEUIECTB, AJLIOTPOITHS.

OOmast xapakTepucTuka rajoreHoB. du3nveckue U XUMUYECKHUE CBOMCTBA,
CIIOCOOBI MOTYYEHHUS M IPUMEHECHUE XJIOpA U €70 BAKHEUIIINX COETUHECHUM.

OO01mast XxapakTepucTUKa XUMUUYECKHUX 3eMeHTOB VIA-rpynmbl. Ousnueckue
U XUMUYECKHUE CBOMCTBA, CIOCOOBI TOJYYEHHS W TPUMEHEHUS Cepbl U ¢
BaXXKHEUININX COCIUHCHUM.

OO01mast xapakTepuCTUKAa XUMHUUYECKHX deMeHTOB VA-Tpynmnbl. Ouzndeckue u
XUMHUYECKHUE CBOMCTBA, CHOCOOBI TMOJMy4YeHUST M TPUMEHEHHWE a30Ta U €ro
BaXKHEHINX coeauHeHni. duzndeckue W XHUMHYECKHE CBOWMCTBA, CIOCOOBI
MOJIy4eHHS ¥ pUMEHeHHe Gocdopa 1 ero BaXKHEHIIINX COSTUHEHUI.

OO01ast XxapakTepucTUKa XUMHUYECKHUX 31eMeHToB [VA-rpynnel. ®dusznueckue
U XMMHYECKHE CBOMCTBA, CMOCOOBI TOJYYCHHS U NMPUMEHEHHUE YTJIEpOJa U €ro
BaXHEHIMX coenqunenuit. [lonstue 06 agcopOuuu.

du3nuecKue U XUMUYECKHUE CBOWMCTBA, CIIOCOOBI MOJIyYEHHUS U MPUMEHEHUE
KPEMHHS ¥ €0 BAKHEUIINX COCIUHEHUN.

IKcnepumenmanvHoe usyuenue 6euecms U s6J1eHull

— O3HakoMIIeHHE C 00pa3IaMu MPUPOIHBIX XJIOPHUIOB (TaJIOTEHUIOB).

— M3yueHne CBOWCTB COJITHOU KUCIIOTHI.

— KauecTBeHHbIE peakiiy Ha XJIOpHI-, OPOMU/I- U HOAUA-UOHBI.

— [losydenue COJISTHOW KHUCIIOThI, U3Y4YE€HUE €€ CBOMCTB.
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— VM3yueHne XuMHUECKUX CBOMCTB pa30aBIICHHOW CEPHOMN KHUCIIOTHI.

— [IpoBenenne KaueCTBEHHBIX peakiuil Ha CyabQUI-, CyIbPUT- U Cynbdar-
VOHBI.

— M3ydyeHne XMuMHUYECKUX CBOKWCTB COJIEH aMMOHUS.

— KauecTBeHHas peakiys Ha MOH aMMOHUS U pocdaT-HoH.

— [HonyuyeHne aMmmuaka v U3y4eHHE €r0 CBOMCTB.

— M3ydyeHune CBOMCTB a30THOU KUCIIOTHI.

— AzicopO111si paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.

— Ilonydenue, cobupanue, pacrio3HaBaHUE U U3YYCHUE CBOMCTB YTIIEKUCIIOTO
rasa.

— B3aumubIe npeBpalieHus KapOoOHATOB U THIPOKAPOOHATOB.

— KauecTBeHHbIE peakiiy Ha KapOOHAT- U CHIIMKAT-UOHBI.

— [Tonyuenue oxcuna yriepoaa (1V) u usydeHue ero CBOMCTB.

— PemieHune sKCriepuMEHTANIBHBIX 3a7a4 10 TeMe « BakHelle HeMeTallbl U
UX COCAUHECHUS.

Pewenue xauecmeennvix 3a0au u pacuémmuvix 3a0ay Pa3TUYHBIX THUIIOB H
YPOBHEM CJI0KHOCTH, B TOM UYHCJIE OJIMMIIMAJHBIX, 110 pa3aeny «Hemerauisl u nx
COEAMHEHUS
Pasznea 3. MeTa/sibl M MX COeIMHEHUS

OO61ue cBoiicTBa MeTayIoB. OOIIas XapaKTePUCTUKA XUMHUYECKUX 3JIEMEHTOB
— METaJUIOB Ha OCHOBAaHHUM MX MOJIOKEHUS B lleproanueckon cucTreMe XMMUYECKUX
sanementoB J[.MI. MenneneeBa u crpoeHus aroMoB. Mertamnsl A- u b-rpynm.
DJIEKTPOXUMHUYECKUN psii HANpsKEeHUM MeTauioB. OO0IMe XMMUYECKUEe CBOMCTRA
MeTtauioB. OOmue crnocoObl MOJYYCHHS METAJIOB, METAJUTyprus. DJIEKTPOJIN3
pacIiyilaBOB M pPacTBOPOB COJIEW KaK OJWMH M3 CIIOCOOOB MOJYYEHHS METAJLIOB.
[loHaTHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alIUThl UX OT KOPPO3HHU.
CruiaBel METAJIOB.

Mertamnel A-rpynm. IllenoyHble METaIbl U UX BaKHEWIIHME COCOUHEHUS:

(1)I/ISI/I‘{CCKI/IC 141 XHUMHNYECCKHUEC CBOﬁCTBa, IMOJIYUCHHC )41 IIPUMCHCHHC.
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[IlenoyHo3eMenbHbIE METaIbl U WX BAXKHEHIIME COENUHEHUs: (U3NYECKUe
U XUMHUYECKHUE CBOMCTBA, MOJYyYEHUE U NPUMEHEHHE. AIIIOMUHUN: (U3ndecKue
U XUMHUYECKUE CBOWCTBA aMIOMUHMS. AM(DOTEpHBIE CBOIICTBA OKCUIA U TUIPOKCHUIA
AIIFOMUHUS.

Mertamibl b-rpynn. O0mjas xapakrepuctuka MeTauioB b-rpynn (moOo4YHbIX
NOArPYII): MoyiokeHue B Ilepuonnyeckoil cucTteMe XHUMHYECKUX 3JIEMEHTOB
J.. MenneneeBa, 0COOCHHOCTH CTPOCHHS aTOMOB. SIBJICHHE «IIPOBaJay IEKTPOHA
Ha IpUMEpEe CTPOEHMsI aTOMOB XpoMa, MeIH, cepedpa. BajeHTHblE COCTOSIHMS
aTOMOB d-3JIEMEHTOB, CTENIEHU OKHUCIEHUS aTOMOB B COEAMHEHUSX. 3aBUCUMOCTD
KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB U THAPOKCHUIOB METAIJIOB OT 3HAYEHMS
CTENIEHU OKHCIIEHUS AJIEMEHTAa B COCAMHEHHH (Ha MPUMEpPE COECIUHEHUN XpoMma).
[lepBoHa4YaJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp u cepebpo, UX BaKHEHIINE COCTUHEHUS: (PU3NUYECKHE U XUMUYECKUE
CBOICTBA, OJly4yeHHEe U npuMeHeHue. [Ipencrapienns 06 aMMHadYHbIX KOMILIEKCaX
cepedpa u MeIu.

[{uHK 1 ero BaKHEWIIME COCMHEHUS: (PU3NYECKUe U XUMHYECKHE CBOMCTBA,
NOJIy4eHHE U pUMEHeHHe. AM(OTEpHbIE CBOMCTBA OKCUIA U THAPOKCH]IA IUHKA.

Kenezo: cTpoeHue aroma, CTENEHU OKHUCIEHHUS, (PU3MUECKUE U XUMHUYECKUE
CBOICTBA, MoJlydeHue u npumenenue. Okcubl, ruapokcubl u conu xenesza(ll) u
xenesa(l1l), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

IKcnepumenmanvHoe uzyuerue 6euecms U s16J1eHull

— B3auMoaencTBre METAIIOB C BOJAOM, C pACTBOPAMU COJIEM U KHUCIIOT.

— OKkpalmBaHue MJIaAMEHH COJISIMU METAJIJIOB.

— B3aumoieiicTBUE THAPOKCHUIIOB HATPUS M KaJIbIUs ¢ OKcuoM yritepoaa (1V)
Y KACIIOTaMH.

— WccnenoBanne cBOWCTB KapOOHATOB U THIPOKAPOOHATOB KaJIbIUs, )KECTKOM
BOJIBI.

— MccnenoBanne aMmpOTEpHBIX CBOMCTB FMAPOKCUIOB AIFOMUHHUS U LIMHKA.

— HBy‘-IeHI/Ie MMpOICCCOB MOJYUYCHUA THUAPOKCHUIOB XKEJIC3d, UX XUMHUUYCCKUX
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CBOMCTB.

— JXXécTKOCTh BOABI 1 METOBI €€ YCTPAHEHUSI.

— Pelrenune s3xcnepuMeHTaNbHBIX 337a4 M0 TeMe «BaxHenime MeTamibl U uX
COCUHEHUS.

— KauecTBeHHbIE peakuu Ha MOHBl MarHus, KajbLWs, aJIFOMUHUS, LWHKA,
xenesa(2+), xkenesza(3+), menu(2+), cepedpa(+1).

Pewenue xauecmeennvix 3a0ay u pacuémmuvix 3a0ay Pa3IUYHBIX TUIIOB H
YPOBHEUN CJI0KHOCTH, B TOM YHUCJIE OJIUMMIIMAIHBIX, MO pasneny «Merauisl u ux
COECMHEHUS
Pa3znen 4. Xumusi u OKpy:Kamomas cpeaa

BakHeiiline BeliecTBa W Marepuanbl, o0JacTH WX OpuMeHeHus. HoBble
MaTePHUabl U TEXHOJIOTHH. [ [pUHIIUIIBI «3€TIEHON XUMUW.

Xumusi U 300pOBbE. 3HAYEHUE HM3YYAEMBbIX XHUMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHUMN JIs1 PYHKIIMOHUPOBAHUS OPTaHU3Ma YeJIOBEKa.

XUMUYECKOE 3arpsi3HEHUE OKPY KaroIIeH cpeibl. DKOJOTUUECKUE MTPOOIJIEMBbI,
CBSI3aHHBIE C COCIMHEHMSIMU YIJIEpOAA, a30Ta, CEpbl, TSKEIBIX METaJJIOB.
[Tonsitue o I1JAK. Ponb XuMuu B pelieHUH 3KOJIOTHYECKUX MPOOIIEM.

IKcnepumenmanbHoe u3y4eHue 6euecms U A61eHUN.

— Onpenenenre KUCIOTHOCTH TPUPOIHBIX BOJ.

— MopenupoBanue npoiiecca 00pa3oBaHus KUCIOTHOTO JOXK/Is, U3YYCHHE €T0
BO3JCHUCTBUS HA MATEPHUAJIBI.

Pa3znen 5. IloBropeHue u 00001IeHMe 3HAHNH OCHOBHBIX Pa3/ieiOB KypCOB
8-9 kaccoB

ITepnonnueckuii 3axkoH U lleprnoanueckas cucremMa XMMUYECKUX JIEMEHTOB B
CBETE MPEJCTABICHUN O CTPOCHUS aTOMa.

Bunapl xuMmmdeckoil CBSA3U. 3aBUCHUMOCTHL CBOWMCTB BEIllECTBA OT THIIA
KPUCTAJUIMYECKON PELIETKU U BUAA XUMUYECKOU CBA3U.

Knaccudukanusa xumuyeckux peakuuid. [IporHo3upoBaHre BO3MOKHOCTH

MMPOTCKAHUS XHWMHNYCCKHX npeBpameHHﬁ B PA3JIMYHBIX YCIOBUAX Ha OCHOBC
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IpeICTaBICHUNA XUMUYECKON KMHETUKU U TEPMOJANHAMUKU.

XHWMHUYECKHE peakluu B pacTBopax. [umaponu3 cosed. OKUCIUTENBHO-
BOCCTAHOBUTENBHBIC PEAKLIUN. DIICKTPOJIH3.

CBoiicTBa KHUCJIOT, OCHOBAaHMM U COJEH B CBETE MpEICTaBICHUNU 00
ANEKTPOJIUTUYECKON  JUCCOLMALMKM M OKHCIHMTEJIbHO-BOCCTAHOBUTEIBHBIX
peaKIusIX.

IJKcnepumenmanbHoe u3yueHue 6eujecms U sA6aeHuil

— Penienne sKkCnepuMEHTANIBHBIX 3a/1a4 110 TeMe «MeTauibl, HeMETaJIbl U UX
COEJIMHEHUS.

Pewenue xauecmeennvix 3aoau u pacuémuuvlx 3a0a4 Pa3IUYHBIX TUIIOB U

ypOBHeﬁ CJIO)KHOCTH, B TOM YHCJIC OJIMMIIMAHBIX, I10 U3YYCHHBIM TCMaM.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 kiacc

Ne

HanmenoBanue
Pa3IeNioB U TEM
y4e0HOTO MpeaMeTa

KomnuectBo
4acoB

Conepxanue oOyueHus

OCHOBHBIE BHIBI AEITEIILHOCTA
o0ydJaronmxcs

Pa3nen 1. [lepBoHavyajibHble XUHMHYECKHE TIOHATHSA

1.1 | Xumus — BaxHas 001acTh 2 Xumus — BayKHas 00J1aCTh Buvinonanenue meopueckux 3adanui,
€CTECTBO3HAHUSA U €CTECTBO3HAHUS U MPAKTUYECKOM PacKpbIBAIOLIUX POJIb XUMHUU B IPUPOJIE U
NPaKTUYECKOH AEATEIbHOCTH JeSITeTbHOCTH YEJIOBEKA. YKU3HH YEJIOBEKa, €€ CBSI3b C IPYTHMHU HAyKaMH.
YeJIoBeKa [IpaBuna 6e3omacHoro obpaienusi ¢ | Ilposedenue sxcnepumenma.

BELIECTBAMU U J1a0OPAaTOPHBIM — M3yyenue u onmrcanue GU3NIECKUX CBOICTB
000pyI0BaHUEM. 00pa3110B HEOPTaHUYECKUX BEIECTB.
YucThie BemecTBa U CMECH — IIpaBuiia paboTHI B 1a0OPATOPUH U IPUEMBI
oOpaitieHus ¢ 1a00paTopHBIM 000PYAOBAHUEM.
— Paznenenune cmeceit
1.2 | BemiectBa 1 XUMHUYECKUE 8 ATOMBI, MOJIEKYJIbI, XUMUYECKUE BrisBienue paznuunii Mexay Gu3sn4eckuMu u

peaknuu

aJIeMeHTEL. BemecrBa
MOJIEKYJISIPHOT'O M HEMOJIEKYJISIPHOTO
CTPOEHHUSI.

Xumuyeckas popmyna.
OrtHocuTenbHAasd aTOMHAas Macca.
OTtHOCHUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBas 1011 XUMHUYECKOT0
9JICMEHTA B COCIMHCHMH.
KommuecTtso BemecTBa. MonsipHas
Macca. Pacuetsl mo popmymnam
XUMHUYCCKUX CO@)II/IH@HPIfI.
MomnsipHast Macca CMECH BEILIECTB.
MOJ'II)HaSI JOJISI XUMHUYECKOT' O
DJIEMEHTA B COCIMHCHMH.

XUMHYECKUMH SIBJICHUSIMH.
Pacno3naBanue GpU3NUeCKUX U XUMHUYECKHIX
SIBIICHUH

Onpenenenre NpU3HAKOB XUMUYECKUX PEAKLINM,
YCJIOBHM UX MPOTEKAHUS.

PaccranoBka ko3¢ (HUIIMEHTOB B cXeMax
XAMHUYECKUX PEAKIUM.

[TpoBeneHue BEIUKCICHH IO opMyaM U
YpaBHEHUSAM XUMHUUYECKHUX PEAKIIUM.
IIpogedenue sxcnepumenma

— Onucanne GU3NIECKUX CBONCTB 00pa3IioB
HEOPraHWYECKHUX BEIECTB — METAJIOB U
HEMETAJJIOB.

— Habmonenune Gpu3nueckux U XUMHUECKUX
SIBJICHUH.
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HaumenoBanue

KomnaectBo OCHOBHBIC BUABI ACATCIIBHOCTU
Ne pa3zeiioB U TEM Coneprxanue o0yueHus
4acoB oOy4aromuxcs
yqe6H0ro ImpcaMcTa
XuMuyeckasi peakius u ee — Habmronenue u onrcanue Npu3HaKoB
MPU3HAKHU. Y CIIOBUSI MPOTEKAHUS MPOTEKAHUS XUMHUUECKUX PEAKIIUNA pa3HBIX TUIIOB.
XUMHUYECKHUX peakuuid. Tumsl Pewenue pacuémuvix 3a0au no popmynam u
XMMHYECKUX peakuuii. PacueTsl o YPaBHEHUSM XUMHUYECKUX PEAKUUNA Pa3JIMYHOTO
XUMHYECKUM YpaBHEHUSIM YPOBHSI CJIOKHOCTH, B TOM YHCJIE OJIMMITHATHBIX
Pa3nen 2. BaxkHelinmue nmpeacTaBuTe M HEOPraHNYECKUX BellleCTB
2.1 | Bosnyx. [lonsiTre o razax. 3 [IpencraBnenus o razax. Bo3ayx. IIposedenue sxcnepumenma
Kucnopona. Oxcuibt 3akoH ABoraapo. OTHOCUTEIbHAS — O3HakomIIeHHE ¢ 00pa3aMu OKCUIOB U
IUIOTHOCTH ra3oB. OnpeneneHue OTHMCAaHNUE UX CBOMCTB.
OTHOCUTEIILHON MOJIEKYJISIPHOI — Ilomy4denue, cobupanue KHCI0POIa, H3yIeHUE
Macchl ra3000pa3HOro BellecTBa o €ro CBOICTB
M3BECTHON OTHOCUTEIBHOU Pewenue pacuémnuvix 3a0au 1o ypaBHEeHUSIM
w10THOCTU. OOBEMHBIC OTHOIICHUS | XMMHUYECKUX PeaKIUid U TEePMOXUMUYECKUM
ra3oB MPU XUMHUYECKUX PEAKIIHIX. YpaBHEHUSM PA3JIUIHOTO YPOBHS CIIOKHOCTH, B
Kucnopox. O30H. TOM YHCJI€ OJIMMIHNAIHBIX
TennoBoit 3pPpexT xumMuueckoit
peaxkuuu
2.2 Bonopon. 4 Bogopon. CsoiicTBa Bogopoaa. IIpogedenue sxcnepumenma
[TonsiTHE O KUCIOTAX U [Tonyuenue u npumeHenue Bogopoaa | — [lomyduenue u cobnpanue Bogoposa.
COJISIX [ToHsITHE O KHUCIIOTAX U CONSAX — B3anmopeicTBre KUCIOT ¢ METaJTaMU
Pewenue pacuémmnuix 3a0au 1o ypaBHEHUSIM
XUMUYECKHUX PEaKIuid, B TOM YHCIIe
TEPMOXUMHUYECKUM
2.3 | Bona. PactBopsl. [TonsiTe 2 Bona. Bona kak pacTBOpUTETb. IIposedenue sxcnepumenma

00 OCHOBAHUAX

PactBopel. Hacsimennbie u
HEHACHIIEHHBIE PACTBOPBI.
PacTBOpHMOCTE BeIIeCTB B BOJIE.
CriocoObI BeIpaykeHHsI KOHLIEHTPALIH
pPacTBOPOB: MaccOBast 10

— I[IpuroroBiieHrE PaCTBOPOB C ONPEAEIEHHON
MAacCCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.
Pewenue 3a0au c ncnonab30BaHUEM MOHATHHA
«MaccoBasi /10151 BEIIECTBA B pacCTBOPE»;
«MOJIIpHAsi KOHLIEHTpALHs», C

C UCIOJIb30BAHUEM KPUBBIX PAaCTBOPUMOCTHU
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HaumenoBanue
pa3zeiioB U TEM
y4eOHOTro MpeameTa

KomnuecTtBo
4acoB

Coneprxanue o0yueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

PacTBOPEHHOTO BEIIECTBA, MOJISIPHAS
KOHLICHTPALIUSL.

XuMu4decKkre CBOMCTBA BOJIEI.
IlonsiTe 06 OCHOBaHHUSIX.
HNunukaTopel

24

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COEIMHEHNN

Kiaccudukanus HeopraHn4ecKux
COCTMHCHUH.

Oxcuppl. I'napoxcuabl. KUCioTsl.
OcHoBaHMsI paCTBOPUMBIE (ILETOUH)
1 HepacTBOpUMbIC. AM(DOTEpHBIC
OKCcHbI ¥ ruapokcuasl. Comu.
®dusnyeckue U 00IIe XUMUYCCKHIE
CBOMCTBA MEPEUNCICHHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUH, NX
o011re crocoObl MOJIy4eHus,
npuMeHeHue. ['eHeTnueckas cB3b
MEXy KIacCaMH HEOPTaHUYECKUX
COETMHEHU I

CocraBienue GopMys OKCHJIOB, KUCIIOT,
OCHOBAHHI, COJICH M UX Ha3BaHUM II0
MEXyHapOJAHONH HOMEHKIIAType.

CocTaBiieHHE MOJIEKYJIIPHBIX YpaBHEHUM
peakuui, WILTIOCTPUPYIOIIUX XUMUUECKHE
CBOICTBA U CIIOCOOBI IIOJYYEHUS BEILIECTB
M3YyUYEHHBIX KJIACCOB/TPYIII, a TaKXkKe
MOJITBEP K IAOIIUX T'€HETHYECKYIO CBSI3b MEXKIY
HUMH.

IIposeodenue sxkcnepumenma

— Omnpenenenne pacTBOPOB KUCIIOT U IIETOYEH ©
MTOMOMUIbIO0 UHAUKATOPOB.

— B3aumopelicTBre KUCIIOT C METAJIIIaMH,
peakumii HeWTpanu3zauuu. Peaknus
HEUTpaIu3aluu.

— B3auMozaeiicTBue pacTBOpa CEpHOM KUCIIOTHI €
okcusiom meau (II).

— IlomyueHnue HepacTBOPUMBIX OCHOBAaHUH U
U3Y4YEHHUE UX CBONCTB.

— BeITecHEHNE OAHOTO METAILIA IPYTUM U3
pacTBOpa COJH.

— B3aumogeiicTBre THIPOKCH/IA INHKA C
pacTBOpamMH KUCJIOT U LIEJIOUEH.
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HaumenoBanue
pa3zeiioB U TEM
y4eOHOTro MpeameTa

KomnuecTtBo
4acoB

Coneprxanue o0yueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

— Pemenue skcriepuMeHTaIbHbIX 3a/1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIMHECHUI.

Pewenue pacuémnuix 3a0au 110 ypaBHEHUSIM
XUMUYECKUX PEAKIUHI Pa3HbIX TUIIOB U YPOBHEM
CJIOHOCTH, B TOM UHUCJIE OJIMMIINATHBIX

Pasnen 3. [lepuoauyecknii 3axoH u [lepumoaguyeckasi cucreMa XumMmuieckux jiemenToB J1. U. MeneineeBa.
CtpoeHne aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMU

3.1

[Tepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMUYECKHUX AJIEMEHTOB
J.N. Menneneena.
Crpoenue aroma

4

[Tepuonnueckunii 3aKOH XUMHUYECKUX
anemenToB .M. Menneneesa u
ctpoenue aroma. CoctaB aTOMHBIX
szep.

CtpoeHue 31eKTPOHHBIX 000TI0UeK
aTOMOB NepBbIX 20 XUMHUUECKHUX
aneMeHToB [lepuoanueckon
CHUCTEMBI XUMHUYECKUX JIEMEHTOB
J.N. Menneneena.
3aKOHOMEPHOCTU U3MEHEHUS
CBOICTB aTOMOB paJiiyca aTOMOB
XUMHUYECKUX HIIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMUECKUX
CBOMCTB 10 TpyMIaMm 1 nepuojam.
H3MeHeHnne Kuca0THO-OCHOBHBIX
CBOMCTB COEIMHEHUI XUMUYECKUX
3JIEMEHTOB B IEPUOAAX U rPYIIIAX.
XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA MO €r0 MOJ0KEHUIO B
IIepuonnueckoii cucreme

J.. MenneneeBa

MopenupoBaHue CTpOEHUE aTOMa,
SHEPreTUYECKUX YPOBHEH U MOYPOBHEH IIPH
MTOMOIIN PUCYHKOB, 3JIEKTPOHHBIX KOHPUTyparuit
Y JICKTPOHHO- Tpadudeckux Gopmyi.
OOBsicHeHnEe 00X 3aKOHOMEPHOCTEH B
W3MEHCHHUYU CBONCTB XMMHYCCKUX DJIEMEHTOB.
[Iporuo3upoBaHue U XapaKTEPUCTHKA CBONCTB
XHUMUYECKHX DJIEMEHTOB U X COCIUHEHUN Ha
OCHOBAaHMU 3aKOHOMepHocTel [leproanueckoit
CHCTEMBI XMMHUUECKHX 3JIEMEHTOB.

Buvinonnenue skcnepumenma

— O3HakomIIeHHe ¢ 00pa3aMi METaJIOB U
HEMETAJIOB.

Hnousuoyanvhvie unu epynnosvie npoexmsl no
meme «llepuoanueckuii 3akoH u [leproanueckas
CHCTEMa XUMHYCCKUX DJICMECHTOB

JI.1. Menneneera.

Ctpoenue aToma»

34



HaumeHnoBanue
KommuectBo OCHOBHBIE BUJIBI JIEITEIILHOCTH
Ne pa3zeiioB U TEM Conepxanue o0ydeHuUs 6
y4eOHOTro MpeameTa Hacos 00YHAIOMUXCA
3.2 | Xumuueckas CBs3b. ) XuMHUYECKas CBSA3b, €€ BUJIBI. MopnenupoBaHue CTpOEHUS MOJIEKYJI IIPU
OKI/ICJII/ITGJIBHO- MexaHus3mbl O6p8,30BaHI/I${ IMOMOIIH PUCYHKOB, MO,Z[GJICI;'I, SJICKTPOHHBIX U
BOCCTaHOBUTEIIbHBIE KOBAQJICHTHOM Y HOHHOU CBSA3U. CTPYKTYPHBIX (hOpMYI.
peakuuu DIIEKTPOHHBIE U CTPYKTYpPHbIE PaccranoBka k03 (UIIMEHTOB B cXeMax
(dbopmyiibl BemiecTB. KaTHOHBI 1 OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUI
AHUOHBI. MCTOJAOM JJICKTPOHHOI'O 6aJ'Icha.
Kpucrammuaeckue u amopdHbie IIposedenue sxcnepumenma
BCIICCTBA. Tuner KpUCTAJUINYCCKUX — OHBITLI, HWJUTIOCTPUPYIOIIUE OKUCIIUTCIBHO-
peHIéTOK. BOCCTAHOBUTCIIBHBIC peaKLII/II/I.
OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE | Pewenue pacuémuuix 3a0a4 1o GopMynaMm u
peakunu YPAaBHEHUSAM XUMUYECKUX PEAKIMM Pa3HbIX TUIIOB
u ypOBHeﬁ CJIOZKHOCTH, B TOM 4YHUCJIC
OJIMMITUAIHBIX
KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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9 kJacce

HaumenoBanue
KomnaecTBo OCHOBHBIC BUABI ACATCIIBHOCTU
No pa3lIeioB U TEM Coneprxkanue oOyueHus
qacoOB 06y‘IaI-OIHI/IXCH
y4e0HOro npeaMeTa
Pa3nen 1. BemecTBO M XMMHUYECKAs peaKIus
1.1 | IloBTrOpeHue u yriyoiieHue 2 [ToBTOpeHue U yrioyoneHue 3HaHUN | Pewenue kauecmeeHuvbix 3a0a4 U pacuémmulx
3HaHUH O BEILIECTBE OCHOBHBIX pa3JieioB Kypca 8 kjlacca. | 3a0au M0 YypaBHEHHUSIM XUMHUYECKUX PEaKIUil.

[lepuonnueckuii 3aKoH 1 Hnousuoyanvrvle unu epynnogvle npoekmol.
[Tepnonuueckas cucrema Ilepuonnueckuii 3akon /.M. Menaeneesa u
XUMHYECKHX d1eMeHTOoB [.1. pa3BUTHE COBPEMEHHOM (DU3UKH U XUMHUH
Menneneena.
Crtpoenue BemecTBa. XUMHUYECKas
CBsI3b. MexXMOJIeKyIsIHbIE
B3auMoiecTBUs. THumbl
KPUCTAJUIMYECKUX PELIETOK.
OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCIMHEHUN

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 3 DJEeMEHTBI XUMUYECKOU OObscHEHNE U TPOTHO3UPOBAHNE 3aBUCHUMOCTH

MPOTEKAHUS XUMUYECKHUX
peakiui

TepMoJAMHaMUKH. 3akoH ['ecca.
CKOpOCTh XUMUYECKOM PEaKInu.
®akTopbl, BIUAIOIINE HA CKOPOCTh
XUMHYECKON PEaKIIUH.

[ToHsATHE O XMMHUYECKOM

paBHOBecuH, npuHnu Jle [larense.

OKHUCITUTETBHO-BOCCTAHOBHUTEIILHBIE
peakiuu

CKOPOCTH XMMHYECKON PEAKIUU OT Pa3IUYHbIX
(hakTopoB.

[Iporuo3upoBanre BO3MOXHOCTH MPOTEKAHUS
XUMHUYCCKUX peaKuHﬁ B pa3JIMYHBIX YCJIOBUAX.
CocraBieHre ypaBHEHUN OKUCIUTENBHO-
BOCCTAaHOBUTCIBHBIX peaKuHﬁ C UCIIOJIb30BAHUEM
METO/1a JNIEKTPOHHOTO OanaHca.

IIposedenue sxcnepumenma

— M3yueHue 3aBUCUMOCTH CKOPOCTU XUMUYECKOMN
peaKkuuu oT pa3IuyHbIX (PaKTOPOB.

— Pemenue skcrepuMeHTaIbHBIX 33/1a4 MO TEME
«OKHUCIIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIUN.
Pewenue pacuémnvix 3a0au pa3aMyHOTO YPOBHS
CJI0)KHOCTH, B TOM YHUCJI€ OJIUMITUAJHBIX, IO TEME
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HaumenoBanue

KomnaecTBo OCHOBHBIC BUABI ACATCIIBHOCTU
No pPa3aeIoB U TEM Coneprxkanue oOyueHus
4acoB oOy4aromuxcs
y‘-I€6H01"0 npcaMcETa
«OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEAKIIUI»

1.3 | DnekrponauTuyeckas 3 DJIEKTPONUTHYECKAS JUCCOLINALIHS. CocraBneHre ypaBHEHUH AUCCOLMALIMM KUCIOT,
Jucconyanus. XHUMHUYECKUE PEAKLIUK B pACTBOPAX. LIEJI0YEHN U COJIEH, TIOJHBIX U COKPALIEHHBIX
XUMHYECKUE PEaKLIMU B CunpHbI€ U Cl1a0ble JIEKTPOJIUTHI. MOHHBIX YPaBHEHUH peaklnii HOHHOTO 0OMeHa,
pacTBopax CreneHb AMCCOLUAIINM, KOHCTAHTA KpaTKUX HOHHBIX YPaBHEHUMN peaKInil TUApOIn3a

nucconuanuu. MonHoe coneil.

MPOU3BEJCHUE BOAbI. BOnopoaHbIi IIposedenue sxcnepumenma

MOKa3aTeNb. — Peakiiuu noHHoro oomMeHa.

Peakiiuu nonnoro oomena. — Pacno3naBanue pacTBOPOB COJIEH C MOMOILBIO

I'unponus conen VHJIMKATOpa.
— Pacrio3HaBanue HEOPraHMUECKUX BEIIECTB C
MOMOILbIO KAYECTBEHHBIX PEAKIINI Ha UOHBI.
— Pemenue skcnepuMeHTaIbHBIX 33124 110 TEME.
Pewenue kauecmeennvix 3a0au u pacuémmuvix
3a0ay Pa3TUIHBIX TUIIOB U YPOBHEHN CIIOKHOCTH, B
TOM YHCJI€ OJIUMIUAAHBIX, IO TEME
«DNEKTPOIUTUYECKAST JUCCOLIUAIIHS.
XHWMHYECKUE PEAKIIUU B PACTBOPAX»

Pa3zgen 2. Hemeranibl M UX cOeAMHEHUS

2.1 | O0mas xapaKTepUCTHKA 2 OO0m1as xapakTepUCTHKA IIposedenue sxcnepumenma
XUMHUYECKHX DJIEMEHTOB HEMETAJIJIOB. — O3HakoMIIEHHE C 00pa3IaMu MPUPOTHBIX

VIIA-rpynnel. ["anorensl

I"asiorensl. XJ10p ¥ €ro BaKHEHIINE
COETMHEHUS

XJIOPUJIOB (TaJIOT€HUIOB).

— M3y4yeHue CBOMCTB COJITHON KHUCIIOTBHI.

— KauecTBeHHBIE peakliuy Ha XJIOpUA-, OpOMHI- U
HOJIUI-IOHBI.

— Ioy4yeHue CoNsTHOM KUCIIOTBI, U3y4EHUE €€
CBOWCTB.
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HaumenoBanue
pa3lIeioB U TEM
y4eOHOTO TIpeIMeTa

KommnuecTtBo
4acoB

Coneprxkanue oOyueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

Pewenue kauecmeennwvix 3a0ay u pacuémmvix
3a0ay BBICOKOT'O YPOBHSI CJI0)KHOCTH U
OJIMMITUAJHBIX, 110 TeMe «[ aloreHp»

2.2

OO01as xapakTepucTHKa
XUMHYECKHX 3JIEMEHTOB
VIA-rpyns!.

Cepa u e€ coenuHeHus

OO0mrast XxapaKTepUCTHKA
XUMUYECKHX AJ1eMEHTOB VIA-
rpynmnsl. Cepa u e€ BaxHeniue
COE/IMHEHUs

IIposeodenue sxcnepumenma

— M3ydyeHnne XMMUYEeCKUX CBOWCTB pa30aBIeHHOM
CEpHOMN KUCIIOTHI.

— IIpoBeneHne KaueCTBEHHBIX PEaKIUi Ha
cynbGua-, cynbGUT- U cynb(aT-uoHbI

Pewenue xauecmeennvix 3a0a4 u pacuémnoix
3a0ay pa3INYHBIX TUIIOB U YPOBHEH CI0XKHOCTH, B
TOM YHCJIE€ OJIMMIHNAIHBIX 110 TeMe «Cepa u eé
COEIMHEHUS»

Hnousuoyanvuvie unu 2pynnogvie npoexmol no
meme «Cepa 1 ee COeTMHEHUS

2.3

OO61as xapakTepuCcTHKa
XAMHYECKHX JIEMEHTOB V A-
TPYIIIBL.

A3or, hocdop u ux
COCTUHEHUS

OO0m1as xapakTEPUCTHKA SJIEMEHTOB
VA-rpynns.

A30T 1 ero BakHeHIIIHE COCAMHCHU.

docdop u ero coeTMHEHUS

IIposedenue sxcnepumenma

— M3y4eHne XuMHYECKHUX CBOMCTB COJIEN
aAMMOHHUSI.

— KauecTBeHHas peaxiysi Ha MOH aMMOHHS |
dbocdar-noH.

— [Tonyuenne aMmmuaka U U3y4eHHE €ro CBOUCTB.
— N3ydeHune CBOMCTB a30THOM KHUCIIOTHI.
Pewenue kauecmsennvix 3a0a4 u pacuémuuix
3a0ay BRICOKOTO YPOBHSI CJIOKHOCTH U
OJIMMITMAJTHBIX 110 TeME «A30T €ro COeTUHEHUS
Hnousudyanvhvle unu epynnogsie npoeKmul no
meme «A30T, pochop 1 UX COeTUHEHUSD)

2.4

OO61mas xapakTepucTHKa
XUMHYECKHX JJIEMEHTOB
IVA-rpynmsl.

OO011ast XapakTeprCTUKA YIIEMEHTOB
IVA-rpynmsl.

VYriiepoa u ero BaxxHEHIINE
COE/IMHEHUSI.

IIposedenue sxcnepumenma
— AncopO1ust paCTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM.
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HaumenoBanue
pa3lIeioB U TEM
y4eOHOTO TIpeIMeTa

KommnuecTtBo
4acoB

Coneprxkanue oOyueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

Yriepon u KpeMHUM, UX
COEMHEHUS.

Kpemuuii u ero Baxxnenume
COCJTMHEHUS

— [lonyuenue, cobupanue, paclio3HaBaHue U
U3Y4YEHHE CBOMCTB YIIIEKHCIIOTO rasa.

— B3aumusble npeBparienus kapooHaTOB U
THIPOKapOOHATOB.

— KauecTBeHHbIe peakiiuu Ha KapOoHaT- U
CHWJIMKaT-NOHBI.

— I[lonyuenue okcupa yrinepona(IV) u uzyuenue
€r0 CBOMCTB.

— Pemienne skcneprMeHTaNbHbIX 3a/1a4 110 TEME
«BakHelie HeMETaJUIbl U UX COCIUHEHUS.
Pewenue xauecmeennvix 3a0a4 u pacuémnwix
3a0ay pa3INYHBIX TUIIOB U YPOBHEH CI0XKHOCTH, B
TOM YHCJIE OJIMMIIMAJHBIX, 10 TeEME «YTIEPOa U
KPEMHUH U UX COCAVUHEHUSD)

Pasne

J1 3. MeTaJJIbl M UX COeIMHEHUS

3.1

OO01me CBOMCTBA METAJIOB

OO0mmas xapakTepucTuKa
XHUMHYECKHX 3JIEMEHTOB — METAJLIIOB
Ha OCHOBAHUH UX IOJIOKECHHUS B
[Iepuoauueckoit cucreme
XUMHYECKHUX deMeHToB 1. 1.
MeneneeBa 1 CTpOEHHS aTOMOB.
O01Ire XUMAYECKHE CBOMCTBA
METAaJIOB

Koppo3sus meramios.

CIu1aBbl METANIOB.

O61ue crocoOb! MOTYYEeHUS
METaJUIOB. DIJIEKTPOIU3

IIposedenue sxcnepumenma

— B3aumojeiicTBre MeTalIoOB C BOJIOM, C
pacTBOpaMu COJIEN U KUCIIOT.

Pewenue kauecmseennvix 3a0au u pacuémmuvix
3a0ay4 pa3TUYHBIX TUIIOB U YPOBHEH CIIOKHOCTH, B
TOM YHCJIE OTUMINAIHEIX, 10 TeMe «OO0IIue
CBOMCTBA METAJIJIOBY.

HnousuoyanvHwle unu epynnogvle npoexkmuol no
meme «CBOWCTBA METAJUIOB U MX IPUMEHEHUE»
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HaumenoBanue

Komnuectso OCHOBHBIE BHUJBI ACATCIIBHOCTHU
No pa3lIeioB U TEM Coneprxkanue oOyueHus
4acoB oOy4aromuxcs
y‘-I€6H01“O npcaMcETa
3.2 | Baxueime MeTauIbl M UX ) Meramibsl A-rpynn. Lllenounsie IIposedenue sxcnepumenma
COCIUHCHUS METaJUIbl M UX BaXKHCHIIIHE — OkpanimBaHue MiaMeH! COJISIMA METAJLJIOB.
coenuHenus. ll{enounozemMenbpHbIe — B3anmoneicTBre ruIpOKCUA0B HATPUS U
METaJIbl, MArHUM U UX BAKHCHUIIINC Kby ¢ okcuaoMm yriaepoaa(IV) u kucinoramu.
COCIUHEHUSL. — WMccnenoBanue cBOMCTB KapOOHATOB U
AJITOMUHUH U €70 BaXKHEHIIIe THAPOKAPOOHATOB KAJIBIIUS, )KECTKOM BOJIBI.
COC/IMHCHHUS. — UccnenoBanne aM(pOTEPHBIX CBOKCTB
Mertamnbt b-rpynn. Meas u cepeOpo | THAPOKCHUIOB aTFOMUHHUS U LIMHKA.
M UX Ba)KHEHIIINE COCIMHEHUS. — M3yuyenue npoieccoB Moy4eHus THIPOKCHIOB
[luHK 1 ero BaxHEHIIINE JKene3a, NX XMMHYECKUX CBOMCTB.
coequHeHus. JKeae3o u ero — XécTkocTh BOJBI U METOABI €€ YCTPAHEHHUS.
BaKHEHIIINE COCIUMHECHUS — Pemienue sxcnepuMeHTaNIbHBIX 3a/1a4 110 TEME
«Baxaennie MeTaJjIbl U UX COSIMHCHUS)).
— KauecTBeHHbIE peaKkIIuy Ha MOHBI MarHus,
KaJIBIIHS, AIFOMUHUS, ITUWHKA, *Kene3a(2+),
xenesa(3+), meau(2+), cepedbpa(+1).
Pewenue kauecmeennvix 3a0au u pacuémuulx
3a0ay pa3TUYHBIX TUTIOB U YPOBHEH CIIOKHOCTH, B
TOM YHCJIE OJTUMIINAIHEIX, 10 TeMe «MeTallIbl U
HX COCIHHCHMS)
Hnousuoyanvrvie unu epynnosvie npoekmsli no
meme «BaxkHEHIIINE METAJIIIBI U MX COCIUHCHUS
Pa3znen 4. Xumusi 1 okpy:kamomas cpeaa
41 BemecTBa n matepuasl B 2 Baxueimme BemecTBa u Buinoanenue sxcnepumenma

JKU3HH YEJIOBEKA.
OCHOBBI 9KOJIOTMYECKON
TPaMOTHOCTH

MaTepuaibl, 00JacTH UX
IIPUMEHEHHUS.

HoBsle MaTepuabl M TEXHOJIOTHH.
[IprHIMIIBI «3ETEHON XUMUNY.
XUMHUS U 30pOBbE. IKOIOTHUECKHE
po0JIeMBl, CBA3aHHBIE C

— Omnpenenenne KUCIOTHOCTH IPUPOIHBIX BOJL.
— MonenupoBanue npoiiecca 00pa3oBaHUs
KHCIIOTHOT'O JIOXK /15, U3YYE€HUE €T0 BO3CHCTBUS
Ha MaTepuabl

Hnousuoyanvusie unu epynnosgvie npoekmul no
meme
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HaumenoBanue
Ne pa3acioB U TEM
y4eOHOTO TIpeIMeTa

KommnuecTtBo
4acoB

Coneprxkanue oOyueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

COCIMHCHUAMU YIJIEpOJaa, a30Ta,
CCPBI, TAKCIIBIX MCTAJIJIOB

«BemecTBa 1 MaTepuabl B )KU3HU YEIOBEKA.
OCHOBBI KOJIOTUYECKOM IPAMOTHOCTH»

Pa3gen 5. O0001menue 3HaAHMI

5.1 | IloBTopenue u 0600IICHIE 4 IToBTOpEHME U 0000IIICHNE 3HAHUH, Buvinoanenue skcnepumenma
3HAQHUH OCHOBHBIX Pa3/ie/IOB IMOJIyY€HHBIX IIpH U3YYCHHUH Kypca — Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 110
KypcoB 8-9 knaccos XUMHHU 8—9 Kj1accoB TeMme «MeTansl, HeMeTaJlJIbl ¥ UX
COC/IMHEHHUS»
Pewenue kauecmsenmnvix 3a0au u
pacuémuuix 3a0a4 Pa3InIHbIX TUTIOB U
YpPOBHEH CIIOKHOCTH, B TOM YHUCJIE
OJIUMITHATHBIX, TI0 U3yYCHHBIM TEMaM
KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

OJEeKTpOHHO-00pa30BaTEIbHBIE PECYPCHI

https://edsoo.ru/wp-content/uploads/2026/07/rp_kvd_himiya_uglub_posle-sinhronizaczii_10.07.pdf
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