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HOACHUTEJBHASA 3AIINCKA

O0mas xapakTepucTHKA Kypca

[Iporpamma Kypca BHEYPOUYHOU NEATEIBHOCTH «XHUMHS B SKCIIEPUMEHTAX U
3aayax» (J1ajgee — mporpamma) coctapieHa i 8—9 Ki1accoB Ha OCHOBE MOJIOKEHUH
U TpeOOBaHU:

— ®enepanbHOrO rocy1apCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIapTa OCHOBHOTO
oOmiero oOpa3oBaHus (YTBEpPXKIEH MNpUKa30oM MUHHUCTEPCTBA MPOCBELICHUS
Poccuiickoit @eneparuu ot 31 mast 2021 r. Ne 287);

— @epepanbHOll  00pa30BaTENBLHON  MPOTPAaMMBI  OCHOBHOTO  OOIIETO
oOpazoBaHus (yTBepkJeHa npukazoM Munmnpocsemenus Poccun ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74223).

[Ipu pazpaboTke mHporpaMMbl HCIOJIB30BAIUCH CIEAYIONIME HOPMAaTUBHbBIC
JTOKYMEHTBI:

— VYka3 IIpesuaenta Poccuiickoin @enepanuu ot 28.02.2024 r. Ne 145
«O Crparernn Hay4YHO-TEXHOJIOIMYECKOT0 pa3Buths Poccuiickoit denepanmnmny;

— KommnekcHplii 1aH MEpONpUSATAA MO  TMOBBIIMICHUIO  KayecTBa
MaTeMaTUYECKOT0 U €CTECTBEHHO-HAy4YHOro oOpa3oBaHus Ha nepuos 10 2030 roga
(yrBepxaén pacnopsokenneMm IlpaBurensctBa Poccuiickoit  ®enepanuu ot

19 Hos10pst 2024 Toma Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTyaJIbHOCTh Kypca BHEYPOUHOU JEATEIBHOCTH « XUMHUS B SKCIIEPUMEHTAX U
3aayax» OOYCJIOBJIEHA HEOOXOJUMOCTBIO Pa3padOTKU CHEIUATBHBIX MPOrpamMm
oOy4eHHsI ¥  BOCIUTaHUA, CIOCOOCTBYIOIIUX  TOBBIINICHUIO  KadyecTBa
MaTeMaTUYECKOr0 M €CTECTBEHHO-HAyyHOro oO0pa3oBaHUs, B TOM 4YHUCIE
MPEeTyCMaTPUBAOIINX YIITYyOIeHHOE U3yueHre yueOHOTO IpeIMeTa « XUMUs).

[Ipennaraemplii KypC BHEYPOUYHOW HNEATEIBHOCTH JOINOJHSAECT U PACIIUPSAET
nporpaMMmy Kypca XUMUHU 0a30BOTo ypoBHs. Peanuzarius mporpaMmbl MO3BOJHUT
BBINTH 3a paMKH HM3yYCHHUs] XUMHH Ha 0a30BOM YpOBHE, HUCIOJB3Yys (OPMBI,

OTJIMYHBIC OT YPOUHLIX, U 00eCIIeYnTh er'IY6J'ICHHOC N3Y4YCHHUC XUMHUHU HA YPOBHC



OCHOBHOTO 00111eT0 00pa30BaHUsI.

[IporpaMmMa Kypca TpeIycMaTpUBaeT OpraHHW3aIUi0  pa3HOOOpa3HOU
JCSATEIBHOCTH OOYYArOMIMXCs, UX AKTUBHOCTh M CAMOCTOSITEILHOCTh, COYETACT
WHIUBUIYyAIIBHYI0O H TPYIIOBYIO paboTy, TMpeanoyiaraeT NPOSKTHYIO W
HCCIIEIOBATENBCKYIO JCSTEIIbHOCTD.

B mepByro ouepenp mporpamMma yAelseT 0co00€ BHHMAHHE BBITIOJHEHHUIO
OOyJarONMMUCS XUMHUYECKOTO JKCIIEPUMEHTa — JA0OpPaTOPHBIX OMNBITOB M
NPAaKTHYECKUX PadOT, YTO MO3BOJHWT UM Ha MPAKTUKE U3YYUTh 3aKOHOMEPHOCTH
NPOTEKAaHUSI XUMHUYECKUX TPOIECCOB, Pa3BUTh MPAKTUICCKUE YMEHUS U HABBIKH
MJIAHUPOBAHWSI, IOATOTOBKH, TTPOBEICHMSI, aHATN3a U MHTEPIPETAIIAN TTOTYICHHBIX
AKCIIEPUMEHTAILHBIX PE3YJIbTATOB, HAYYUTHCS MPUMEHITh TEOPETUUCCKUE 3HAHUS
U OOBSICHEHHS XHMHYECKHX IIPOIECCOB, TMPOUCXOANIAX B TOM UHCIE B
CUTyalMsIX JKU3HEHHOTO Xapaktepa. (OCO3HaHHOE BBITIOJHEHUE XHMHYECKUX
AKCIIEPUMEHTAJILHBIX pa0doT OyAeT CroCOOCTBOBATH IMOBBIIMICHUIO MOTHBAIMU K
n3ydeHuto xuMud. [IporpaMMoii IpeayCMOTPEHO TaKKe PEIICHHE 00YyJarOIIIMMUICS
KaueCTBEHHBIX U KOJIMYECTBEHHBIX PA3JIMYHBIX TUIIOB U YPOBHEU CIO0KHOCTH, B TOM
YHUCJIC OJMMITHATHBIX. BBIMOTHEHUI0O XMUMHYECKOTO AKCIIEPUMEHTAa M PEIICHUIO
3a1a4  00s3aTENBHO JIOJDKHO TPEANIECTBOBATh 3HAKOMCTBO OOYYaIOIMIUXCS CO
CBSI3aHHBIMH C HUMH JIEMEHTAMU COJICPKAHUSI.

[Iporpamma Kypca BHEYPOUHOH NESATEIBHOCTH «XHMHS B DKCIIEPUMEHTAX U
3a/1auax» MOXKET ObITh BOCTpeOOBaHa 00yUYaIOIIUMHUCS, KOTOPbIE MOTUBHUPOBAHBI K
OCO3HaHHOMY BBIOOPY Tpodeccuid, CBSI3aHHBIX C MPUMEHEHHUEM XUMHUYECKUX

3HAHUM.

Heab 1 3a1a4n Kypca

Ilenv maHHOW TIpOrpaMMbl — OOECIICUYNTHh WHIWBUIyAIbHBIC MOTPEOHOCTH
oOydJaronuxcsi B HW3YYEHWW XUMUU B YCJIOBHUSX, KOrJa Y4eOHBIA IIJIaH
o0pa3oBaTeNbHON OpraHU3aIluy MpeyCMaTPUBACT U3yUeHHE YIeOHOTO MpeaMETa
«XuMus» TOJIBKO Ha 0a30BOM YpPOBHE.

Hpez[naraeMaﬂ ImporpamMma yduTbIBACT IMCUXOJIOTO-IICAAIOTHYCCKHC



OCOOCHHOCTH COOTBETCTBYIOIIEH BO3pacTHOW KaTeropuu oOyuaromiuxcsa. Ee
OCBOEHHE CITOCOOCTBYET PAa3BUTHUIO Y 00YUAIOIIUXCS MHTEpEca K U3YUSHHUIO XUMUU
u chepaMm JEATEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAIMM K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOUIETO MpOoQuisi M  HAMPaBIEHHOCTH JalbHEUIIEro
00yueHwus.

N3yuenue kypca HanpaBlieHO Ha (OPMUPOBAHUE:

— CHCTE€Mbl XMMHWYECKMX 3HAHUW KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOM
KApTUHBI MHpPA, KaK OCHOBBI IS TMOHUMAaHUS XUMHUYECKOW CTOPOHBI SIBIICHHI
OKPYKAIOILIET0 MUPA, OCBOCHUE SI3bIKA HAYKU;

— UWHTEIJIEKTYaJIbHBIX CIOCOOHOCTEM H HMHTEpPECOB OOydYarommxcs, Ha
IpoAOKEeHNE 00yUeHHUsl Ha YPOBHE CpelHEro o0uiero oopa3oBaHusl.

B pamMkax perieHusi OCHOBHBIX 3aa4 IPOrpaMMbl JIOJKHO ObITh 00€CTIEUEHO:

— mnpuoOlIeHre O0OYyYaroIUXCs K CAMOCTOATEIbHOW IO3HABaTEIbHON H
MCCJIEI0BATENbCKON NeATEIbHOCTH, K HAYYHBIM METOJaM MO3HAHUS;

— (hopMHUPOBAHHE MOTUBALIMM U PA3BUTHE CIIOCOOHOCTEN K M3YUYEHUIO XUMHH;

— (QopmupoBanue 00mEeH (QYHKIMOHAJIBHOM U  €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBICHATh M OLEHUBATh SIBICHHS
OKPYKAIOIIEr0 MHpA, WCIOJb3Ysl 3HAHMSI W OIBIT, MOJYyYEHHBIE IPU H3yYECHHH
XUMUH, IPUMEHSTh UX TIPH PELIEHUH MPOOIeM B TOBCEAHEBHOM KU3HU U TPYI0BOI
NEeSATENbHOCTH;

— OCO3HaHWe OO0YyYalIIUMHCS LEHHOCTH XUMHUYECKUX 3HAHUU B >KU3HU
YEJI0BEKA, MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIbTYPBI, HENPUATHE EUCTBUU,
MPUHOCSIIMX BPENl OKPYKAIOIIEH CPENE U 3A0POBBIO JIFOJEH;

— npuobpeTeHne 00yJarIMMUCS ONbITa CAMOTIO3HAHHUS, KIIFOUEBbIX HaBBIKOB

(KJ'IIOquBIX KOMHCTCHHI/IfI), HCO6X0)II/IMBIX AJI1 pa3/]IMIHbIX BUAOB ACATCIbHOCTH.

MecTo Kypca B 00pa3oBaTe/ibHOM Npolecce

[Iporpamma kypca «XuMHS B 3KCHEPUMEHTAX M 3a7adyax» paccuuTaHa Ha
peanu3anuio B TeueHue 68 yueOHbIX 4acoB B paMKax BHEYPOUHOM JEATEIbHOCTH B

8-9 knaccax (34 yaca B 8 kiacce u 34 yaca B 9 kiacce); TaHHBII Kypc MOXKET ObITh



npensioxkeH oOydalomuMcsi B Ka4eCTBE OJHOTO M3 CYIIECTBYIOIIMX IO BHIOODY.
[Iporpamma siBIsieTCs ColepKaTebHBIM M METOJUYECKUM OPUEHTUPOM IS
COCTaBJICHUS MelaroraMyu pabovyux mporpamm.

[IporpamMmma Kypca BHEYPOUHOU NEATEIBHOCTH «XHUMUS B SKCIIEPUMEHTAX U
3a/layax» HalpaBjeHa Ha JIOCTHKEHHE pe3yJbTaTOB, KOTOPBIE IOMOJHSIOT U
yrayOomsitoT  chopMmynupoBaHHble B deaepanbHOM pabodeil mporpamme 1o
ydeOHOMY TpeaMeTy «XuMus» (0a30BbI YPOBEHB) TPEOOBAHUS K MPEIMETHBIM
pe3ynbTaTram.

@opMBI IEATETLHOCTH O00YYaIOIIUXCSl MPeycMaTpUBAIOT AKTUBHOCTh U
CaMOCTOSITENIbHOCTb, COUYETAIOT HMHAMBUIYAJIbHYI0 M TPYIIOBYIO pPaOOTHL
CrpyKTypupoBaHHE TEMAaTUYECKOTO IJIAHUPOBAHUS B IIPOrpaMMe COOTBETCTBYET
MOPSAIKY U3YUCHHS Pa3IesioB U TEM XMMHUH Ha 0a30BOM YPOBHE B OCHOBHOM IIIKOJIE
U 00ecreuynBaeT TEM CaMbIM IPEEMCTBEHHOCTh YPOUYHOW M BHEYPOUYHOU
JESITEIbHOCTH.

[TpennoxeHHbIE 3JIEMEHTHI COJIEPKaHUs U BUBI 1€ATEIbHOCTH 00yYaroUIXcs
MOTYT OBITh KOHKPETHU3UPOBAHBI C YYETOM HWHAMBHUAYAJIbHBIX 3alpOCOB
oOyuatomuxcs. Pacmpenune cofepkaHuss U BUAOB JIEATEIHHOCTH CBSI3aHO C
BO3MOKHOCTBIO BBIOOpA MEJar0roM pa3lIiYHBIX BAPHAHTOB Y4eOHO-METOAMYECKOTO
o0ecrieyeHus Kypca, a TakXKe C CYUIECTBYIOIIMMHU YCJIOBHUSIMHM HIKOJIbHOM
MH(}OpMaAIIMOHHO-00pa30BaTEIbHON CPEbI.

Jlisg 3HaKoMcTBa OOydaroIuXcsl ¢ npodeccusMu, CBA3aHHBIMU C XUMHEH U
XUMUYECKON HAyKOH, W TIOBBIINICHHS WX MOTHBAIMM K HW3YYCHUIO XUMHH
PEKOMEHIyeTCsl BKJIIOYHTH B MPOTPAaMMy DJKCKYPCHU B PETHOHAIBHBIE MY3€H,
npennpustus, By3bl. CopaepKaTenbHbIE 3JIEMEHTHl MPOrPaMMBbl  [TO3BOJISIFOT
OpPraHM30BaTh Ha WX OCHOBE MPAKTUYECKYI) M IOUCKOBO-HCCIIEIOBATEIHCKYIO
JESITeNIbHOCTh, PE3yIbTaThl KOTOPOW MOTYT OBITH MCIOJB30BaHbI MPU peaTu3aluu
00y4aroIUMUCS UHAUBUIYAIbHBIX TPOEKTOB. TeMbl MPOEKTOB TaKk e BbIOUPAIOTCS

C YU4E€TOM pPEeruoHaIbHOMN CrielUu(PUKH.



INTAHUPYEMBIE PE3YJIbTATbl OCBOEHHUA
KYPCA BHEYPOYHOMU JEATEJIBHOCTH
«XUMMUSA B OIKCIIEPUMEHTAX U 3AJAYAX»

Peamnsanuss mporpamMMbl Kypca BHEYPOUHOU JIESITENBHOCTH «XUMHS B
SKCIIEPUMEHTAaX U 3aJayax» HampaBieHa Ha OOeCHedYeHHue JOCTUKEHUS
00y4aroIMMUCS TUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BATEIbHBIX

pe3ybTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe socnumanue:

— MIPOSIBJICHUE IEHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY W UICTOPUYECKOMY HACJIEIUIO;

— TIOHMMAaHHWE 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU COBPEMEHHOI'O
00111ecTBa, B pa3BUTUH SKOHOMHKU Poccum 1 CBOEro peruoxa;

— CHOCOOHOCTHb BIIQJIETh JOCTOBEPHOM HH(poOpManuend o MepeIoBbIX
JTOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XUMUU,

— 3adHTEPECOBAHHOCTh B HAyYHBIX 3HAHHUSAX 00 YCTpOIICTBE Mupa U
00IIIeCTBA;

2) epascoOanHcKo2o 60CRUMAHUSL

— TPEICTABJICHUE O COUMAIBHBIX HOPMAax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIENOBATENbCKOM, TBOPUECKOW M APYrMX  BHAAX
NEATEIBHOCTH;

— FOTOBHOCTH K pa3HO00pa3HOI COBMECTHOM ESATEILHOCTHU MPU BHITIOJTHEHUN
y4eOHBIX, MMO3HABATEIbHBIX 3a/1a4, BBIMNOJTHEHUM XUMHYECKUX SKCIEPHUMEHTOB,
CO37IaHUU YYEOHBIX TIPOEKTOB;

— CTPEMJICHHE K B3aMMOTIOHMMAHUIO U B3aUMOIIOMOIIY B TIpoliecce yaeOHOoM
NEATEIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEICHUE W TOCTYIKH CBOUX
TOBAPUIIEH C IMO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS

IIOCJIEACTBUU MOCTYIIKOB;



3) popmuposarue yennocmu HayuHo20 NOZHAHUSL.

— MHUPOBO33PEHUYECKHE TIPEICTABIICHUS O BEUIECTBE U XMMUYECKON peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOAUMBIE IS
MMOHUMAaHUS CYIITHOCTH HAYYHON KapTUHBI MHPA;

— 0CO3HAHUE [IEHHOCTH HAyYHOI'O MO3HAHUS JIJISl pa3BUTHUS KaXA0r0 YeJIOBEKa
U TIPOU3BOJIUTEIBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa HayKu «XUMUS» B
CHUCTEME HAYYHBIX TPEICTAaBICHUNA O 3aKOHOMEPHOCTSIX pAa3BUTHUS TPHUPOIHI,
B3aMMOCBSI3SIX YEJIOBEKA C MPUPOJTHON U TEXHOJIOTHYECKOM Cpeoi;

4) socnumanue Ky1bmypvl 300P06bsI.

— OCO3HaHUE UEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKA Ha 37J0POBbIN 00pa3 KU3HU;

— OCO3HAaHHUE HEOOXOIUMOCTH COOJIONICHUS] MpaBUi O€30MacCHOCTU MIPHU
oOpaIieHn ¢ XMMAYECKAMH BEIIECTBAMHU B yUEOHBIX U KU3HCHHBIX CUTYyaIHsX;

5) mpyoosoe socnumanue:

— (¢opMHUpOBaHNE [IEHHOCTHOTO OTHOIIEHUS K TPYIOBOM JEATEIBHOCTH KaK
€CTECTBEHHOM NOTPEOHOCTH YE€JIOBEKA U K UCCIIE0BATEIBCKOM NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOILIECTBE;

— pa3BHUTHE MHTEpeca K mpodeccusM, CBI3aHHBIM ¢ XUMHEH, B TOM YHCIIE K
npodeccusiM HaydHOU cepbl, OCO3HAHUE BO3MOXKHOCTH CaMOpPEaIU3alluy B 3TON
coepe;

6) sxonocuueckoe socnumanue:

— OCO3HaHUE HEOOXOIMMOCTH OTHOIICHUS K MIPUPOJIE KaK HCTOYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyILIECTBOBAHU;

— IPUOOPETEHHE OMBITA INIAHUPOBAHUS TTOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX
MOCJIEICTBUN 111 OKPYKAIOLIEH CPEbI;

— CITOCOOHOCTH IPUMEHSTH 3HAHUS, TTOJTy9aeMbIe PH U3YUCHUU XUMHUH, TS
pelLIeHus 3a71a4, CBSI3aHHBIX C OKPYXKAIOLIEH CPEION;

— aKTUBHOE HENPUSATHUE NEHUCTBUH, IPUHOCIIIMX BPEl OKPYKAIOIIEH Cpeae;

— T'OTOBHOCTH K Yy4aCTHUIO B HpaKTH‘{CCKOﬁ ACATCIIBHOCTHU AKOJIOTUYECKOM



HaIIPaBJICHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HnaBaTebHbIE YHMBePCcAJIbHbIE YUueOHbI€ el CTBUSA

ba3zosvie nocuueckue oeticmeus:

— pacKpbIBaTh CMBICI XUMUYECKUX MOHATUN (BBIACIATH MX CYIIECTBEHHbBIE
MPU3HAKHU, YCTAaHABIMBATH B3AUMOCBS3b C IPYTUMU MOHATHIMH);

— aHaNIM3upoBaTh, CpPaBHUBATh, 0000LIaTh, BBHIOMPATH OCHOBAHMS IS
KJIacCU(pUKALMM U CHUCTEeMAaTHU3allMd XUMHUYECKHX BEHIECTB M XUMHUYECKHX
peaKkuii;

— YCTaHABIMBATh MTPUYUHHO-CJICICTBEHHBIE CBA3M MEXKAY OOBEKTaMHU
W3YYCHHS,

— CTPOUTH JIOTUYECKUE PACCYKIEHHUS (MHIYKTHBHBIC, IEIYKTUBHBIC, IO
aHaJIOTHH ),

— TMpejuiaraTb KpPUTEPUM U  BBIABISTH OOIIHME 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B M3y4aEMBIX MPOIECCAX U SIBICHUSX;

— JIeNaTh BBIBOJIBI U 3aKIIIOUEHUS; YMEHUS MIPUMEHSTh B IIPOIIECCE TTO3HAHMS
MOHATHS (IPEAMETHBIC U METANIPEIMETHBIC), CHMBOJIHYCCKHE (3HAKOBBIC) MOJICIIH,
UCIIONIb3yeMbIe B XHMHH, MpeoOpa3oBbIBaTh MOJEIbHBIC TMPEICTaBICHUS
(XMMHUYECKH 3HaK, XUMHUYecKas (popMylia, ypaBHEHHE XUMUUECKOU peaklnu) npu
penieHnn yueOHbIX 3a/1a4;

— XapakTepu30BaTh H3yYaeMble XMMHUYECKHAE BEIIECTBA M XUMHUYECKHUE
peaKkiuy C y4€TOM MOJIENbHBIX MPEICTABICHUI.

basosvle uccneoosamenvckue oeticmeus:

— TPUMEHSATH METOIbl HAyYHOTO TIO3HAHWS BEIIECTB M SBICHUH Ha
SMIUPUYECKOM U TEOPETUUYECKOM YPOBHSX B Y4YeOHOM IO3HABaTEIbHOM U
IPOEKTHO- UCCIIEI0BATEIbCKON AEATENbHOCTH;

— aHanu3upoBaTh (aAKTHl, BBHIBIATH U (PopMyIupoBaTh MpPoOOIEMY,
OTIPEEIIATH LENb U 33/1a4M, COOTBETCTBYIOIINE PEIICHUIO MPOOIEMbI; IIpeIaraTh

OMKCATENIbHYIO WU OOBSICHUTENBHYIO TUIIOTE3Y U OCYILIECTBISITh €€ MIPOBEPKY;



IIPOBOJIUTH U3MEPEHUS HEOOXOIUMBIX apameTpoB, BBIYHCIICHUS,
MOJICJIMPOBAaHUE, HAOMIOJEHUS U DKCIEPUMEHTHI (pealbHbIE U MBICICHHBIE),
CaMOCTOSITENIbHO TMPOTHO3UPOBATh PE3yNbTaThl, (POPMYIHpPOBaTH OOOOIICHUS U
BBIBO/JIbI 110 PE3YJIbTATaM IIPOBEIEHHOIO OIBITA, UCCIIEOBAHMS, COCTABIIATH OTYET
0 MpojeIaHHOMN paboTe;

Paboma c unghopmayueii:

— OpHUEHTUPOBAThCS B PA3IUYHBIX HMCTOYHUKAX HH(OpManuu (Hay4dHO-
HOMYJIApHAsl JUTepaTypa XHUMHUYECKOIO COJAEp)KAaHUs, CIIPaBOYHbIE MOCOOHUS,
pecypcbl MHTepHeTa);

— aHAIM3UPOBAaTh MH(POPMALIMIO U KPUTUUYECKU OLIEHUBATDH €€ JOCTOBEPHOCTD
1 HEIPOTUBOPEUUBOCTh, OTOMPATh U HHTEPIPETUPOBATH HH()OPMALINIO, 3HAUUMYIO
JUISL pelieHus: yaeOHOM 3aauH;

— IPUMEHSATH Pa3IU4HbIE METO/bl, UHCTPYMEHTHI U 3alpPOChl MIPU MOUCKE U
orbope mHpOpMalUU WIM JAHHBIX M3 HMCTOYHUKOB C YYETOM MPEMJIOKEHHOM
y4eOHOH 3a/1auM U 33JaHHBIX KPUTEPHEB;

— BbIOMpATh, aHAJU3UPOBATH, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OpMALMIO Pa3IUYHBIX BUAOB U (OPM MpEeACTaBICHUS (CXEMbI, TpapuKH,
JIarpaMMbl, TaOJULbI, PUCYHKHU U ApyTHE (POPMBI);

— WCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA pa0OTHI C XUMUYECKON
uH(bOopMaIei;

— MPUMEHSTHh 3HAKU U CUMBOJIBL, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY,
UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBA
HaIJISITHOCTH.

Kommynuxamuenvle ynugepcanvhvie yuebHvle 0etcmeus.

— YMEHHE 3a/laBaTh BOMNPOCHI (B XOJ€ auaiora u (WUiau) JUCKYCCHH) TIO
CyliecTBy  oOcykaaemMoill  TeMbl, (OPMYIHPOBATH CBOU  MPEHAJIOKECHUS
OTHOCUTEJILHO BBIITOJIHEHUS MPEJIOKEHHOM 3a/1a4H;

— TpuOOpeTeHHe OmNbITa MPE3EHTAllMM  PEe3yJIbTaTOB  BBIMOJHEHHUS

XUMHUYECKOTO KCTIepUMeEHTa (71ab0paTOPHOTO OIbITA, JA00PaTOPHOI pabOTHI O
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UCCIIEZIOBAaHUIO CBOMCTB BEIECTB, yYEOHOTO NPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM I1O3HABATEIBHOU U
UCCIIEIOBATEIbCKON AESITENbHOCTH IPU PELIEHUH BO3ZHUKAIOLIIMX MpoOJeM Ha
OCHOBE y4€Ta O0IIMX MHTEPECOB U COIIACOBAHUS MO3ULMH (00CyXIeHMs, OOMEH
MHEHUSIMH, «MO3TOBBI€ IITYpPMbD», KOOpPAMHALMUS COBMECTHBIX JEHUCTBHIA,
OIIpe/ieNIEHUE KPUTEPHEB 110 OLIEHKE KaueCTBa BHINIOJIHEHHON pabOThI U APYTHUE).

Pecynamusnuvie ynugepcanvivie yuebHvle Oeticmeus.

— YMEHHUE CaMOCTOSITENIBHO ONPEACIATH LIENIH IEATEIBHOCTH, IIJIaHUPOBATH,
OCYILIECTBIIATh, KOHTPOJUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NesATEeNbHOCTb, BBIOMpaTh Hanbosee 3(h(peKTUBHbBIE CITOCOOBI pEelIEHUs YUYEOHBIX U
NO3HABATENIBHBIX 33/a4, CaMOCTOSTENIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEUVIOKEHHBIM  aITOPUTM JEUCTBUM IIPU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJbTaTa 3asBJICHHOM LEIU, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATHh KOHTEKCTHI, IPEJIAraéMble€ B YCIOBHH 3aIaHUMA. —
CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelleHus y4eOHOM 3aaauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEILIEHUs, BbIOMpaTh Hauloyiee MOIXOISAMIMNA C YyYETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOK pabOTy MpHU

pelieHnn y9eOHOM WIIM CCIIeI0BaTEIbCKON 3a/1a9H.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 8 ki1acce mpeaMeTHBIC pe3ybTaThl U3YUYEHUSI Kypca
BHEYPOUHOU JESATEIBHOCTH «XHMHS B DKCIEPUMEHTaX M 3ajladyax» JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

— PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSTUMA: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, METallJl, HEeMETallul, a/UIOTPOIUs, MPOCTOE BEIECTBO,
CJIOKHO€ BELIECTBO, CMECh (OAHOPOJHAS W HEOJHOPOJHAs), BAJEHTHOCTD,
OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JOJIsl XMMHUYECKOrOo »3JIEMEHTa B COEJIUHEHUU,

MOJISIPHBIN 00BEM, OTHOCUTEIbHAS TUIOTHOCTD 'a30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
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colib, aM(oTepHbIl OKCHJ, aM(OTEPHBIM THAPOKCHA, XUMHUYECKas peaKius,
KJaccuuKanus peakiuil: peakiuyu COeAMHEHMS, PEaKIUK Pa3JI0KEHUs, peaKIuu
3aMEIEHUs, PeaKul OOMEHa, 3K30- U IHAOTEPMUUYECKUE PEaKLMHU; TEIUIOBOU
addexT peakuuu; sAPO aToma, IEKTPOHHBIA CIIOM aToMa, aTOMHas OpOUTAlIb,
paauyc aTomMa, XUMHUYECKasl CBA3b, MOJSIPHAS U HENOJIAPHAsl KOBAJIEHTHAs CBS3b,
WOHHAsl CBsI3b, WOH, KAaTMOH, AaHWOH, pAacTBOP, MaccoBas JOJs BEIIECTBa
(IponeHTHAsE KOHIIEHTpAlKMs) B PaCTBOpPE, MOJISIpHASI KOHILIEHTpAIlUsl BEIleCTBa B
pacTBOpe; BIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUS, OKUCIUTENIH U
BOCCTaHOBHTEIIH, OKHUCJICHHE u BOCCTaHOBJICHUE, OKHUCJIUTEIIbHO-
BOCCTAHOBUTEJIbHBIE PEAKILIMU, METOJ] 3JIEKTPOHHOT0 OanaHca;

— WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHW U
MIPUMEHSTh ATU MOHSATHUSI TIPU ONUCAHUY BEILIECTB U UX MPEBPAILICHUI;

— HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHMS (DOPMYJI BEILIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIIUM;

— ONPENENsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSIX,
CTENEHb OKHCIICHUS JJIEMEHTOB B OWHAPHBIX COEIMHEHHUSAX, MPUHAIICKHOCTH
BEIIECTB K OIPE/IEIICHHOMY KJIacCy COeAMHEHU N0 popMysiam, BUAbl XUMUYECKON
CBA3M (KOBAJEHTHOW M MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

— PacKpbIBaThb CMBICI 3aKOHOB COXPAHEHHUSI MACChl BEUIECTB, IMOCTOSHCTBA
cocraBa, Ilepuonnueckoro 3akona J[.MI. MeHneneeBa, aTOMHO-MOJEKYISPHOU
TEOPHUH, 3aKOHA ABOTaJIpO U €ro CIEACTBUM, NPEICTABICHUN O HAYYHBIX METOIAX
MO3HAHUSI, B TOM WYHCJIE OJKCIEPUMEHTAIbHBIX M TEOPETUUYECKUX METO/axX
MCCJIEI0BAHMS BEIIECTB U U3YUYECHHSI XUMUYECKHUX PEAKIUH;

— JEMOHCTPHUPOBATh IOHMMAHHE NEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX TMojoxkeHusa B Ilepuonnueckoid cucreme:
OMKCHIBATh M XapaKTepu30oBaTh TaOIM4Hyr0 (Gopmy Ilepumonnueckoid cucTeMbl
XUMUYECKHUX PJIEMEHTOB: Pa3/inyaTh MOHATHUS «TJlaBHAs noArpynna (A-rpynmna)» u
«moboyHas noarpynna (b-rpymma)», «Majible Tepruoabl» U «OOJbIINE TTEPUOIBDY,

COOTHOCHUTH OO0O3HAuUCHMS, KOTOpble HMEITcs B Tadmuie «llepuoguyeckas
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cucreMa xumudeckux onemeHtoB .M. MengeneeBa», €  YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB W 3apsijl
aqpa, o0IIee YUCII0 EKTPOHOB U PACIIPEICICHNE UX 0 3JICKTPOHHBIM CIIOSAM);

— OOBSCHATH CBA3b MOJIOXKEHUs 3neMeHTa B Ilepuogumueckoil cucreme ¢
pacrpeneseHueM JJIEKTPOHOB MO HSHEPIETHYECKUM YPOBHSM, MOIYPOBHSM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

— KJIacCU(UIMPOBATH XUMHUYECKUE DIIEMEHTHI, HECOPTaHUYECKHUE BEIECTBA,
XUMUYECKUE peaKIuu (110 YUCTY U COCTABY YYaCTBYIOLIUX B PEAKIIMU BEILIECTB, 1O
TerioBoMy 3G dexTy);

— XapakTepu3oBaTh (ONMUCHIBATH) (PU3MUECKHME M XHWMHYECKHUE CBOWMCTBA
IPOCTBIX U CIIOKHBIX BEIIECTB: KUCIOPO/a, BOJIOPOA, BOJbI, OOLIHUE XUMUYECKUE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBaHUN M COJICH, TEHETUYECKYIO CBS3b MEXKIY
HUMH, TIOATBEPKAasi MPUMEPAMH MOJIEKYISPHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIN;

— OMUCHIBATH POJIb KUCIOPOa, BOJAOPOAa U BOJIbI B TPUPOJIHBIX Mpolieccax, B
KUBBIX OPraHU3Max, UX MPUMEHEHUE B PA3JIUYHBIX OTPACIISIX MTPOMBIILIEHHOCTH,
BO3MOKHO€ MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSIX;

— OOBSICHSTh U MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX
COCTaBa M CTPOEHHUS, BO3MOKHOCTH MPOTEKAHHMSI XMMHUYECKUX IPEBPAIICHUN B
Pa3JIMYHBIX YCIOBUSIX;

— BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MAacCy CMECH, MOJIbHYIO JI0JIF0 XMMUYECKOTO JIEMEHTA B COEIMHEHNUH,
MacCOBYIO JIOJK0 XMMHUYECKOIO 3JIEMEHTa Mo (opMysie COCIUHEHHS, HAXOIUTh
POCTENITYIO (POPMYITY BEIIECTBA TI0O MACCOBBIM HJIA MOJIbHBIM JIOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHILIEHTPAIMIO BELIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPAaBHEHUSIM XUMHUYECKON PEAKIINH;

— peliaTh pacu€THHIE 3a/1a4y 110 U3y4aeMbIM TeMaM Kypca XUMUU Pa3InYHbIX
TUTIOB ¥ YPOBHS CJIOKHOCTH, B TOM YHCJIC OJIUMITMA/IHBIC, BRIOWpAsi aJeKBATHYIO

(U3HUECKYI0 MOJIENb, C UCTIOJIB30BAHUEM 3aKOHOB U ()OPMYJI, CBSI3BIBAIOIIMX
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(bu3nUecKre BETMYNHEI;

— IPUMEHSTh OCHOBHBIE OTIEpallii MBICIIUTENILHOMN JESITEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHHE, CUCTEMATU3AIINIO, KIIACCU(PUKALIUIO, BBISIBIICHUE
MPUYMHHO- CIIEJCTBEHHBIX CBS3€H — JUIsI W3YYCHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIHi, €CTEeCTBEHHO-HAYYHBIE METOJIbI MIO3HAHUS — HAOIIOACHHE,
U3MEpEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT (pealbHbIA M MBICICHHBIN) — AJis
OCBOEGHUS YYEOHOTO COZIEP>KaHUS;

— PpacKpbIBaTh CYIIHOCTh IIPOLIECCOB OKHUCIEHUS U BOCCTAHOBIICHUS,
COCTaBJISITh YPaBHEHHUSI MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIUN
(MeToAOM 3JIEKTPOHHOTO OallaHca);

— YCTaHABIUBATh CBSI3U MEX]Y peajJbHO HAOIIOJAEMBIMH XUMUYECKUMHU
SIBJICHHSIMU U TIPOIIECCAMU, TIPOUCXOIAIAMA B MAKPO- H MUKPOMUPE, OOBICHSTH
MIPUYHHBI MHOTOOOpa3usl BEMIECTB, COOTHOCUTh XMMHUYECKUE 3HAHMSI CO 3HAHUSMHU
JIPYTUX Y4eOHBIX MPEIMETOB;

— coOmoaarh TmpaBuja Oe30macHod paboTel B JabopaTopuu Mpu
UCIIOJIb30BAaHUU XUMHUYECKON TMOCyIbl U OOOpyAOBaHMS, a TakXke IpaBuia
oOparieHuss C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIUSIMH BBITOJTHCHUS
71a00paTOPHBIX OMBITOB M TMPAKTUYECKUX Pa0OT MO IMOIYYCHHUIO U COOMPAHHIO
ra3000pa3HbIX BEHIeCTB (BOJOPOJIa U KUCIOPO/Ia), TPUTOTOBJICHUIO PACTBOPOB C
ONPEAECICHHONM MAcCOBOM  JOJIEM  PAacTBOPEHHOIO  BEIIECTBA, PEIICHUIO
AKCIIEPUMEHTANBHBIX 3a7ad 1Mo TeMe «OCHOBHBIC KIACChl HEOPTaHWYECKUX
COCJIMHCHUI;

— JIEMOHCTPUPOBaTh BJAJICHHE OCHOBAMHU XHUMHUYECKOH TPaMOTHOCTH,
BKJIFOYAIOIIEH yMEHUsI O€3011acCHOT0 0OpaIlleHHs ¢ BELIECTBAMU, UCTIOIb3yEeMbIMU
B TTOBCETHEBHOM JKM3HU, a TAK)KE 3HAHUE MPABUJI TIOBEJCHUS B IIEJISAX COSPEKECHUS
3JI0POBBS U OKPYKAIOIIEH CPEIIbI;

— Yy4aCTBOBATh B MPOCKTHO-MCCIICIOBATEIBCKON JIEITCIIBHOCTH XHMHYECKOM

U XHUMHKO-3KOJIOTHUECKOM HaIIpaBJICHHOCTH.
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K xoniy oOyuenus B 9 kJacce mpeaMeTHBIE pe3yJbTaThl U3yUEHUS Kypca
BHEYPOUHOU JEATEIBHOCTH «XHMHS B DKCIEPUMEHTaX M 3aJadax» JOJIKHBI
OTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUI:

— PpacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKUX IIOHATHUN: XUMUYECKUN
AJEMEHT, aTOM, MOJIEKYyJla, HOH, KAaTHOH, aHHOH, 3JIEKTPOOTPULATEIbHOCTb,
CTETIeHb OKHCIICHUS, XUMHUUYECKas peaklus, TeryIoBoM 3((EeKT peakuuud, MOJb,
MOJISIPHBIN 00BEM, PacTBOD;

—  DJIEKTPOJMUTBI, HEINEKTPOJIMTHI, DJIEKTPOJUTHUYECKAs JIHCCOLMAIUS,
peakiMu HOHHOTO OOMeHa, THUAPOIMU3 CcoJied, oOpaTHUMble U HEOOpaTUMBbIC
peakuuy, OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIC peakuuy, OKUCJIUTEID,
BOCCTAHOBHUTENb, OKHCICHHE M BOCCTaHOBJICHHE, DJIEKTPOJIN3, aJLIOTPONUS,
aM(oTepHOCTh, XMMHYECKasl CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas),
MEXMOJIEKYJISIpHbIE B3aUMOJCHCTBUS (BOIOpOAHAsl CBS3b, CUJbl Ban-nep-
Baanbca), KOMIUIEKCHBIE COEAMHEHUS, KPUCTAJUIMUECKUE PELIETKH, KOPPO3Hs
METAJUIOB, CIUIABBI; CKOPOCTh XHWMHMYECKOM pEaKLWH, KaTaju3, XUMHUYECKOE
paBHOBECHE, DJEMEHTbl XMMHYECKOM TEPMOJWHAMUKM KAaK OJHOW U3
TEOPETUYECKHX OCHOB XMMUU; MpeAeNbHO AonmycTtuMas Konuentpauus (IL1K);

— WUIFOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XUMHUYECKHX IOHATHA H
MPUMEHSTDH 3TU MOHSITHS MPU ONUCAHUU BEUIECTB U UX MPEBPALCHUI;

— HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBJIEHUs (DOPMYJT BEILIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

— ONIPEAEIISTh BAICHTHOCTh U CTETNIEHb OKUCIICHUSI XUMUUYECKUX JIEMEHTOB B
COEAMHEHNAX PA3JIMYHOTO COCTaBA, MPUHAMJIEKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COENMHEHHM 1o (opMysaM, BHIIBI XUMHUYECKON CBsI3U (KOBAJICHTHOM,
MOHHOW, METAJUIMYECKO) B HEOPraHMYECKHX COCIUHEHUSX, 3apsA]l HOHA I10
XUMHUYECKON (popMmyJie, XapakTep cpelnbl B BOAHBIX PACTBOPAX HEOPraHUYECKHX
COEIMHEHMI, TUIT KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA;

— packpsiBath cmbich Ilepunoamueckoro 3akona .M. MenneneeBa wu

ACMOHCTPUPOBATb €TI0 IOHHUMAHHC. OIIMCBIBATH M XapPaKTCPU30BaTb Ta6J'II/I‘-IHYIO
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dopmy Ilepromnyeckoit CHUCTEMBI XUMUYECKHUX JJIEMEHTOB; OOBSICHSATH CBSI3b
NOJIOKEHHUS 3iieMeHTa B [leproanueckoil cucTeMe ¢ pacipeneaeHueM dIEKTPOHOB
[0 SHEPreTUYECKUM YPOBHSIM, MOJIYPOBHSIM M OpOUTAISIM aTOMOB MEPBBIX
YeThIpeX MEPHUOJOB; BBIACIATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
AJIEMEHTOB W HUX COEAMHEHUH (KUCIOTHO-OCHOBHBIX M  OKHCJIMTEJIBHO-
BOCCTAHOBUTEIBHBIX CBOWCTB OKCHJIOB W THUIPOKCUAOB) B MpEAENax MallbIX
NIEPUOJIOB U TIABHBIX MOATPYIIL C YYETOM CTPOEHHUS KX aTOMOB;

— PacKpbIBaThb CMBICI TEOPUU BJIEKTPOIUTHUYECKOW THUCCOLMAINU, 3aKOHA
I'ecca m ero cneacTBui, 3aKOHA JACHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEU
U3MEHEHUSI CKOPOCTHM XHUMHUYECKOW pEeakUu{, HalpaBJICHUS  CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT PAa3IMYHbBIX (PAKTOPOB;

— KJacCU(UIHMPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMUYECKUE PEeaKIUU (110 YUCITY U COCTABY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TEII0BOMY 3((QeKTy, MO arperaTHOMy COCTOSIHUIO PEareHTOB, MO W3MEHEHHIO
CTENEHEH OKHUCIICHHS] XMMHUYECKHX 3JIEMEHTOB, MO OOpPATHMOCTH, MO YYACTHIO
KaTanu3aTropa);

— XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTaHMYECKUX COCIWHEHHM, MOATBEPKAasi 3TO OMUCAHUE
npuMepaMd  MOJIEKYJSIPHBIX M HOHHBIX ypPaBHEHUW COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINN;

— COCTaBJATH YPABHEHHMS: OJIIEKTPOJIUTHYECKOM NHCCOLMALMU KHUCIOT,
IEJIOYEH U COJICH; TOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIIUii HOHHOTO OOMEHA;
peakuuii, TMOATBEPKIAIOIINX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEXKIY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

— packpbIBaTh CYIIHOCTh IIPOIIECCOB THAPOJIM3A COJIEM ITOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJICKYJISIPHBIX YPaBHEHUH peakiuii, CYITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH  TOCPEICTBOM  COCTaBJICHUS
AJIIEKTPOHHOI0 OanaHca 3TUX peaKIuii;

— MPEICKA3bIBATh XapaKTeP CPEAbl B BOJHBIX PACTBOPAX COJIEH;
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— XapakTepu30BaTh (OMUCHIBATh) (PU3NYECKHE W XHWMHUYECKHE CBOWCTBA
IPOCTHIX BEIIECTB (KUCIOPO/I, 030H, TpaduT, anMas, KpeMHuH, a3oT, pocdop, cepa,
XJOp, HATpUW, KaJIWK, MarHud, KaJIbLUW, AJIIOMUHHM, XKEJIe30, MEAb, LHHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOXKHBIX BEIIECTB, B TOM YHCII€ MX BOJHBIX
pacTBOpPOB (aMMUaK, XJIOPOBOAOPOA, cepoBojiopo, okcuasl yriepona(ll, IV),
kpemunsi(1V), azota(l, 11, III, IV, V) u docdopa(lll, V), cepri(IV, VI), cepuuncras,
cepHasi, a3oTHasi, ¢ocdopHas, yrojbHas, KpPEeMHHEBas KHUCIOTBHI, OKCHIbl U
ruapokcuasl MetamwioB IA—IlA-rpynn, amtomunus, meau(1l), nmunka, xeneza(ll u
11));

— TIOSICHATH COCTaB, OTHAEIBHBIC CIIOCOOBI MOTYYEHUS W CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJICOACpKAIINE KUCIOTHI XJI0pa, a30TUCTast, OOpHasi, yKCycHas
KHCJIOTBI M MIX cOJ, Tanorerau el Kpemuus (1V) u dpocdopa (111 u V), nepmanranat
KaJIWs;

— ONHUCBHIBaTh POJb BAKHEUIINX W3y4aeMbIX BEIIECTB B TMPUPOIHBIX
MpoIieccax, BIMSHAE Ha )KUBBIC OPTaHU3MBI, IPUMEHCHNE B PA3ITMYHBIX OTPACIIAX
DKOHOMHUKH, WCIIOJIB30BAHUE [JII CO3MaHUS COBPEMCHHBIX MaTEpPHAIIOB U
TEXHOJIOTUM; TPOBOJUTh PEAKIMU, TMOJITBEPKAAONINE KAYECTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB, PACIIO3HABATH OIMBITHBIM IYTEM COJIEPKAIIUECs] B BOJIHBIX
pacTBOpax HMOHBI: XJOpUI-, OpOMHI-, HOAUI-, cylbdaT-, dhocdar-, kapboHat-,
CWIMKAT-, CylbpuT-, Cynbdua-, HATpAT- U HUTPUT-UOHBI, TUIAPOKCHI-UOHBI,
KaTUOHBI aMMOHUSI, Mar"usi, Kajiblus, allOMUHUS, xene3a(2+) u xkenesza(3+),
Menn(2+), IMHKa;

— OOBSICHATH W TIPOTHO3UPOBATH CBOMCTBA BAYKHEHIIIMX M3ydaeMbIX BEIICCTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS, TPUMEHEHNE BEIIECTB B 3aBUCHUMOCTH
OT WX CBOWCTB, BO3MOXHOCTh NPOTEKAHHUS XUMHUYECKUX MPEBPAIICHUA B
pPa3IMYHBIX YCJIOBUSAX Ha OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XHMHYCCKOU
KHHETHKU U TEPMOJUHAMUKH;

— BBIYHCIIATh OTHOCHTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,

MacCOBYIO JIOJIO0 XUMHYECKOTO 3JIEMEHTa Mo (QopMylie COEAMHEHHS, MAaCCOBYIO
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JOJIF0 BEIIECTBA B PAcTBOPE, MOJBHYIO JOJI0 XUMHUYECKOIO »3JIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIICHTPAIMIO BELIECTBA B pacTBOpPE, HAXOAUTh
MpOCTEHIIyI0 (GOpMYITy BEIIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOJUTH PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEAKIIUMA C yUETOM HEJ0CTaTKa
OJIHOTO W3 pEareHTOB, MPAKTHYECKOr0 BBIXOJA MPOAYKTA, 3HAUYECHHUS TEILIOBOTO
a¢dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

— pemaTh pacy€THBIE 3a/1a4M 0 U3YYaeMbIM TEMaM Kypca XUMHUH Pa3IuIHbIX
TUIIOB U YPOBHS CJIOHOCTH, B TOM YHCJIE OJMMIIMAIHBIE, BHIOUpPAs aJIeKBATHYIO
¢u3nYeCKy0 MOJIeb, C HCIOJIb30BAHUEM 3aKOHOB U (DOPMYI, CBSI3BIBAIOIIMX
(puznyecKue BEIUYUHBL;

— coOmoparh TmpaBuia Oe30macHod paboTel B JA0OpaTOpUU MpH
UCIIOJIb30BaHUM XHWMHMYECKOW TOCYyAbl M O0OOpYIOBaHHA, a TakKkKe IpaBHIIa
oOpalieHusi C BEMIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH BBIOJTHEHUS
7a00paTOPHBIX OIBITOB M MPAKTHYECKUX padOT MO MOITYYEHHIO U COOMpPaHUIO
razoo0Opa3HbIX BEIIECTB (aMMHMaka M YIJIEKUCIOTO Traza) MW PEHICHUIo
DKCIIEPUMEHTAJBHBIX 33Ja4 II0 TeMaM Kypca, IMpEeACTaBIATh pe3yibTaThl
AKCIIEpUMEHTa B (hOpME BBIBOJIOB, J10KA3aTENIbCTB, IPaMKOB, TAOIUI] U BBISIBIISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

— NMPUMEHATh OCHOBHBIE ONEpPAllUU MBICIUTEIBHON AEATEIBHOCTH (aHAIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHUCTEMATH3allMi0, BBISBICHHUE MPHYUHHO-
CJIEICTBEHHBIX CBSI3€HM) MPU U3YYEHUH CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUH,
BJIaJI€Th €CTECTBEHHO- HAYYHBIMU METOZaMH MO3HaHUS (HA0JI0/IeHUE, U3MEPEHUE,
MOJEJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIi U MBICIICHHBIN );

— TNpPUMEHATh MpaBwia O€30MacCHOrO OOpallleHHsT C  BEIIECTBAMH,
UCIIOJIb3yEMBbIMM B IIOBCEIHEBHOW JKW3HM, IIpaBUja TOBEACHHMS B ILEJIX
cOepekeHuss 30pOBbS M OKPYXKAIOIIEH NPUPOAHOW Cpellbl, MOHUMAaTh BpE.
(omacHOCTh) BO3ACHCTBUS HA JKMBBIE OPraHU3MBI OIPENEIECHHBIX BEILIECTB,
NOSICHATh Ha MPUMEpPax CocoObl YMEHBIICHUS U MPEAOTBPALEHUS UX BPEIHOTO

BOB,Z[€I710TBI/I$I, 3HA4YCHUEC JXUPOB, 6CJ'IKOB, YTJIE€BOAOB JIs OpraHru3Ma 4YCJIOBCKaA,



— WCIIOBH30BaTh TOJYUYCHHBIE MPECTaBICHUS 0 cepax mpodeccnoHaTbHON
NeSITeIbHOCTH, CBSI3AHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJOTUSIMHU, KaK OCHOBY
Ul IPO)ECCUOHAIEHON OpPUEHTAIIMU W JJII OCO3HAaHHOTO BBIOOpAa XWMHH Kak
npouIbHOrO MpeAMeTa MpHU MPOAOHKEHUH OOyYeHHs] Ha YPOBHE CPEIHETro
oOmero oOpazoBaHus;

— Y4acCTBOBAaTbh B MPOEKTHO-UCCIIEIOBATEIBCKON NESITEIIbHOCTH XUMUYECKOM

U XHUMHKO-3KOJIOTHUECKOM HarpaBJICHHOCTH.
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COILEPKXAHUE OBYUYEHUSA
8 KJIACC

Paznean 1. IlepBoHavyaibHble XMMUYECKHE IOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHMS U MPAKTUYECKOW JIESITEIBHOCTH
yenoBeka. [Ipenmer xumun. Ponp XMMuu B KM3HM 4YellOBEKa. XUMHUSA B CHCTEME
Hayk. Tema u BemecrBa. Dusznueckne MW XUMHUYECKHE CBOWMCTBA BEIIECTB.
ArperatHble COCTOSIHUSI BEIIECTB. lIOHATHE O TEOPETUUECKUX U SMITUPUYECKHUX
METOJaX MO3HAHUS B ECTECTBEHHBIX HayKax. [IpencraBieHnst 0 HAyYHOM MTO3HAHUU
HA SMIIUPUYECKOM YPOBHE. S3bIK XUMUMU.

[Tonsitue 0 MeTogax paboThl ¢ XMMHUYECKUMHU BemecTBamu. OO0OpyaoBaHUE
IIKOJIbBHOW XUMHUUYecKou Jsaboparopun. I[IpaBuna OezomacHOro ooOpaieHus c
BEIIIECTBAMHU U JIAOOPATOPHBIM 00OPYAOBAHUEM.

YucTsle BemecTBa U cMecu. CriocoOsl pazaeneHus: cmeceit. O4rcTKa BEIecTB.

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE DIEMEHTHI. [ [pOCTBIE U C107KHBIE BEIECTBA.
Metanmibl 1 HEMETALIBL.

Xumuueckas (opmyna. OTHOcuTenbHass aroMHas Macca. OTHOCUTENbHas
MOJICKYyJIsIpHasg Macca. MaccoBas A0JIsI XMMHUYECKOTO 3JIEMEHTA B COEAUHEHUH.
Haxosxnenue nmpocreiimeit (opMyJsibl BEIIECTBAa IO MaCCOBBIM J0JISIM AJIEMEHTOB.

KomuuectBo BemiectBa. Mosb. Mossipasi macca. Pacdetrsl mo dopmynam
XMMHUYECKUX COCIUHEHUWA. MonsipHas Macca cmecH BelecTB. MombHas 0
XUMHUYECKOTO dJieMeHTa B coenuHeHuu. Haxoknenue mpocteiieid (HopMysibl
BEILIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

XUMHUUYECKAsT PeaKkuus M €€ MPU3HAKU. Y CIOBUSA NMPOTEKAHUS XUMHUYECKUX
peakunii. XMMHUYECKUE YpaBHEHUsA. THUIBl XUMUYECKUX peakuuu. PacueTsl mo
XUMUYECKUM YPaBHECHUSIM.

IKcnepumeHmanivHoe uzyueHue 8ewecms U A61eHul

— W3ydenne u omucanue (U3NUECKHX CBOMCTB OOpPAa3IOB HEOPTaHUYECKHUX
BEILIECTB.

— IlpaBuna paGoTel B mabopaTopuu U MpUEMBI 0OpalieHus: ¢ 1a00paTOPHBIM
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000pyIOBaHUEM.

— Pa3znenenue cmecei

— Onwucanue PU3NIECKUX CBOMCTB 00Pa3IOB HEOPTaHUUECKUX BEIIECTB —
METAJUIOB U HEMETAJIOB.

— Habmronenune Gpu3nIecKkux U XUMUUECKUX SBIICHUI.

— Habmronenue u onvMcanue NpU3HAKOB MPOTEKAHKUS XMMUYECKUX PeaKIuid
Pa3HBIX THUIIOB.

Pewenue pacuémmuvix 3a0au o popmyiaM U ypaBHCHUSIM XUMHUECKUX
PEAKLMI pa3IMYHOTO YPOBHSA CJIIOKHOCTH, B TOM YHCJIE OJIUMITAAIHBIX.

Pa3znen 2. BaxkHellne npeacTaBuTe/ 1M HEOPraHM4eCKuxX BellecTs

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABorajipo. MossipHblil 00bEM
razoB. OTHOcUTENbHAA IUIOTHOCTh Ta3oB. OnpenenceHne OTHOCHUTEIbHOU
MOJIEKYJISIPHOM MacChl ra3000pa3HOTO BEIIECTBA IO W3BECTHOM OTHOCUTEIBHOM
10THOCTH. OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKITUSX.

Kucnopon. Oxcuapl. [lpumenenue kuciopoga. CrnocoObl MONIyYSHHS
KHcjopoAa B Jaboparopuu u nmpomsiniieHHocTU. [Tonarue o katanuzarope. O30H —
aJUIOTpoIHAsg MOAUUKAIIIS KUCIOpO/a.

TennoBoli 3pdexT XuMUYecKod peakuuu, TEPMOXHMMUYECKHE YpaBHEHUS,
3K30- U SHJIOTEPMHUYECKUE PEAKLINH.

Bonopon. Haxoxxnenue Bomopoaa B Npupoje, (Pu3nuecKkue U XUMHUUYCCKHE
CBOMCTBa, IPUMEHEHHE, CIOCOOBI NosTydeHus. [loHaTHE 0 KUCTOTaX U COJISX.

Bopa. ®usuueckue cpoiictBa Boabl. Boma kak pactBoputens. PacTBOpsI.
HacelllleHHbIE M HEHACBHIIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
CnocoObl BbhIpa)K€HUsI KOHIICHTPAIlMKU PacTBOPOB: MAacCOBasi JI0JIs1 PACTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHIIEHTpaiusi. Polib pacTBOpOB B MPUPOAE U B KHU3HU
YEJIOBEKA.

Xumudeckue cBoiicTBa Bojabl. llomstne 00 ocHoBanmsax. Ilonstue o006
uHauKaTopax. KpyroBopoT BOAbl B MNpupoje. 3arpsi3HEHUE MOPHUPOJHBIX BOJI.

OxpaHa ¥ OYHCTKA NPUPOJHBIX BOJ.
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Knaccudukanus neopranmyeckux coemuHenuit. Oxkcuabl. Knaccubukamms
OKCHJIOB:  cosieoOpasyromiye  (OCHOBHBIC,  KHCJIOTHBbIC, aM(OTepHbIlE) U
HECOJIe00pa3yroIIue.

@u3NYECKNEe U XAPAKTEPHBIE XMMHUYECKHE CBOWCTBAa OKCUAOB. llomydyenwne
OKCH/JIOB.

[ToHATHE O THAPOKCHAAX — OCHOBAHUAX M KHUCIOPOJACOAEPKAIINX KHUCIIOTaX.
Kucnotel. ®usznueckue m XUMHAYECKHE CBOMCTBA KHCHOT. [loiiyueHume KHCIOT.
Kucnotsl B npupoje, npuMEHEHNE BaXKHEUIITUX KACIIOT.

OcHoBanusi. Knaccudukaiuss OCHOBaHMIA: IIEIOYM U HEPACTBOPHUMBIC
ocHoBanus. Lllemoun, ux cBoiicTBa M cnocoObl mnosydeHus. HepacTBopumbie
OCHOBaHUS, UX CBOMCTBa MU crnocoObl nosydyeHus. AmdorepHocTs. [lonsiTHE 00
aM(OTEPHBIX TUIPOKCUAAX U MOIyUCHHE.

Comn. Ou3znyeckue U XxapakKTEpHbIE XUMHYECKUE CBOMCTBA. [lomyuenue conent.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTUHEHHM.

IKcnepumenmanvbHoe U3yueHue euecme U A6J1eHUl.:

— O3HakomIIeHHE ¢ 00pa3laMu OKCUAOB U ONTMCAHUE UX CBOMCTB.

— [onyuenue, coOupanue Kuciopoia, MU3y4eHHe ero CBOMCTB.

— ITonyuenne u coOupanue BoIOpoOIa.

— B3zaumMopenicTBre KUCIIOT ¢ METaJTIaMU

— IlpuroroBneHue pacTBOPOB C ONPEAECNIEHHOM MacCOBOM  JOJEH
pacTBOPEHHOIO BELIECTBA.

— Onpenenenre pacCTBOPOB KUCIOT U IETOYEHN C MTOMOIIBIO HHANKATOPOB.

— B3anmMoencTBie KUCIIOT ¢ METAJUIAMHU, PEAKIIMN HEUTpanu3auuu. Peakius
HEUTpAIU3ALUY.

— B3aumoneiicTBue pactBopa cepHoit KUCIOThI ¢ okcuaom meau(Il).

— Ilomy4yeHne HEPACTBOPUMBIX OCHOBAHUM M U3YUYEHUE UX CBOMCTB.

— BeITeCHEHME OTHOTO METajuIa IPYrUM U3 PacTBOPA COJIH.

— B3anmoencTBrue ruipOKCUIa HMHKA C PACTBOPAMHU KUCJIOT Y LIEIIOYEH.

— Pemenue OKCIICPUMCHTAJIBHBIX 3aJa4 II0 TEMC «OCHOBHBIE KJIACCBI
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HEOPTraHUYECKUX COCTUHECHUIN.

Pewenue 3a0au ¢ UCNoJIb30BAaHUEM TMOHSATUNA «MaccoBasi JOJSl BEIIECTBA B
pacTBOpe»;  «MOJISIpHas  KOHILIEHTpauus», C  HUCIOJb30BAaHUEM  KPHUBBIX
pacTBOpUMOCTH. Perienne paCy€THBIX 3a/1a4 10 YPABHEHUSIM XUMHYECKUX PEAKIINI
PAa3HBIX TUIIOB U YPOBHEW CIIOKHOCTH, B TOM YUCJIE OJMMITUAHBIX.

Paznen 3. Ilepuoanmueckuii 3axkoH u Ilepuogmueckasi cucreMa XUMHYECKHUX
iemenToB .. MenpgeneeBa. CtrpoeHue aroMoB. XHMHYECKasi CBA3b.
OxucanTe/IbHO- BOCCTAHOBUTE/IbHbIC PEAKIMH

[Tepuonnueckuii 3akoH [[.M. MengeneeBa. Ctpoenue aromoB. (CocTaB
aTOMHBIX sziep. M30Tomnbl. PainoakTHBHOCTD. DJIEKTPOHBI. DJIEKTPOHHASI OpOUTAIb.
DHepreTHYeCKUe YPOBHHU M MOAYPOBHHU atoma: S-, P-, d-opOuTamu. DIIeKTpOHHbBIC
KOH(UTypamuu 1 3JIEKTpOHHO-Tpaduyeckre popmMyiibl aToMOB. PUZUUYECKHI CMBICIT
MOPSAKOBOIO HOMEpa, HOMEpa Iepuoja W TIpynmbsl dyieMmeHTa. CTpoeHue
ANIEKTPOHHBIX ~ 00OJIOYEK aTOMOB MepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[lepnogmueckonn cucremsl .M. MenaeneeBa: pacnpeneiieHUE 3JIEKTPOHOB I10
DHEPTreTUYECKUM YPOBHSIM, MOAYPOBHSIM H opOuTansiM. DU3HMYECKUN CMBICIT
Ilepnoamueckoro 3akoHa.

3aKOHOMEPHOCTH HM3MEHEHHUS paguyca aTOMOB XUMHUUYECKHX DSJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IpyInaM 1 nepuogam. Mismenenue
KUCIIOTHO-OCHOBHBIX CBOMCTB COCIMHEHHN XMMUYECKHUX AJIEMEHTOB B MEPUOJIAX U
rpynnax. XapakTepUCTHKAa XUMHYECKOTO DJJIEMEHTA [0 €ro IOJIOXKEHHUI0 B
[Tepuognueckoit cucreme J1.11. Menaeneena.

3nauenue [lepunonnueckoro 3akona u Ilepronnueckoil cUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHS Haykh W npaktuku. .M. MeHnenmeeB — ydeHbld u
rpakIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX DSJIEMEHTOB. XUMHUUYECKAs CBA3b.
Bubl Xumuueckol CBSI3U: KOBAIEHTHASI MOJISIPHAS CBSI3b, KOBAJICHTHASI HENOJISIPHAS
CBsI3b, HOHHAS CBsI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJICHTHOM UM MOHHOW CBSI3H.

DNEeKTPOHHBIE U CTPYKTYPHBIE POpMYJibl BeulecTB. KaTHOHBI U aHUOHBI.
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Kpucrannnueckue u amopgnsbie BemiecTBa. TUITBI KPUCTATUIMYECKUX PEIIETOK:
MOHHAsl, aTOMHAs, MOJICKYJISIPHAS U UX XapaKTEPUCTUKH.

Crenens okucnenus. OnpeneneHue CTeNeHeil OKUCISHUS aTOMOB B OMHAPHBIX
coequHeHUsIX.  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. CocTaBieHHUE
ypaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMN M pPacCTaHOBKA B HHX
K03 (HUIIMEHTOB METOIOM JICKTPOHHOTO OanaHca.

DKcnepumenmanvHoe uyyeHue 6ewecme U sI8NeHuUl.

— OzHakomiieHHe ¢ oOpas3llaMH METalIoB M HEMeTayuloB. MozaenupoBaHHe
CTPOCHHSI MOJIEKYJl TpH TOMOIIM PHUCYHKOB, MOJIEICH, OJIEKTPOHHBIX H
CTPYKTYPHBIX (POPMYIL.

— OTNBITHI, WILTIOCTPUPYIOIINE OKUCTUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKITHH.

Pewenue pacuémnvix 3adau mo ¢opMynaMm U ypaBHEHHSM XUMHUYECKUX

peaKuHﬁ Pa3HbIX THUIIOB U ypOBHGﬁ CJIOKHOCTH, B TOM YHUCJIC OJIMMIINAIHBIX.

9 KVIACC

Paznen 1. BemecTBO 1 XMMHYECKAasi peaKkiust
IToBTOpEHME OCHOBHBIX pa3aesioB Kypca 8 knacca. Ilepuognueckas cucrema
XUMHUYECKUX 3JIEMEHTOB B CBETE€ NPEACTaBICHUM O cTpoeHun atoma. CremneHb
OKHCJIEHHST W BaJEHTHOCTh. [IpeacraBieHue O NEPUOAUYECKONM 3aBUCUMOCTH
CBOMCTB XMMHUYECKHX DJJEMEHTOB (3JEKTPOOTPUIIATEIHLHOCTh, OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOWCTBAa OKCHUJIOB U
TUAPOKCHUIOB) OT CTPOEHHUS aTOMA.
Bunbl xumuueckoii cBsi3u: MOHHAs, KOBaJICHTHAs (HETMOJsIpHasi, MOJIsIpHAs);
OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJIEHTHOM CBSI3H.
Tunbl KpUCTAIITNYECKUX PELIETOK — aTOMHAasl, MOHHAsI, METaJUIMYecKas,
MOJICKYJIIpHAst — U OCOOEHHOCTH X CTPOCHHS. 3aBUCUMOCThH CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUTMUECKON PEIICTKU U BUIa XUMHUYECKON CBSI3H.
OCHOBHbBIE 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKUX PEaKIHil. DIEMEHTbI
XUMUYECKON TEePMOAMHAMUKHU. ODHEPreTuKa XUMHUYECKUX peakuuil. TernaoBoit

3D PeKT XUMHUIECKON peakinu. JK30- U SHIOTEPMUIECKUE PEaAKIUH,
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TEPMOXMMHUYECKHE YpaBHEHUs. 3aKOH ['ecca 1 ero cieacTBusl.

[loHATHE O CKOPOCTHM XHMHYECKOM peakUWH. 3aKOH JEHCTBYIOIIUX Macc.
@akTOopbl, BIUSAIONIME HA  CKOPOCTh  XUMHUYECKOM  peakluu. ODHEPrus
aktuBanuu. [lonsatue o karanuze. epmentsl. UHruOUTOpPHI.

OOpatumble W HeoOpaTMMble XHMHUYeckue peakuuu. IloHsTHe 0
XuMHA4YeckoM paBHoBecuu, npuHmun Jle Illatense. VYcmoBus cMemeHus
XUMHAYECKOTO paBHOBeCHUSA. PaKTOphI, BIMSIOIIKE HA COCTOSHUE XUMHUYECKOTO
paBHOBecusA. [IporHo3upoBaHre BO3MOYKHOCTA  TMPOTEKAHUS  XUMHUYECKHX
NPEeBpAIllCHU B Pa3jIMYHbIX YCIOBUAX HAa OCHOBE MPEACTABICHUN 00 M3y4YEHHBIX
AIEMEHTAX XUMUYECKOW KNHETUKU U TEPMOJUHAMHUKHU.

OKHCAUTENBHO-BOCCTAHOBUTEIILHBIE peaKkuuu. OxucnurensHo-
BOCCTAHOBUTEINIBHBIE CBOMCTBA XMMUYECKUX JJIEMEHTOB, 3aBUCUMOCTH OT CTEIICHH
OKHCIICHHS. BaykHENIIne OKUCIUTENN U BOcCTaHOBUTENU. COCTaBIICHUE YPABHEHUI
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKUMH €  HMCIOJIB30BAHMEM  METOAA
AJIEKTPOHHOTO OajaHca.

DNEKTPOJINTUYECKAsT AUCCOLMANMS. XUMHUYECKHE pEaKIUu B PaCTBOpax.
Teopus a5eKTpoIUTHYECKON Trucconnanuu. PacTBopeHue kak GU3nKO-XUMHUUECKUN
Mporecc. DIACKTPOIUTBI U HEAIEKTPOJUThl. CuibHbIE U CaOble AJIEKTPOJIUTHI.
Crenenp nucconuanuy, KOHCTaHTa AMcconrannd. IoHHOE MpOM3BENEHHUE BOJBI.
Bopopoausiii nokazarens. UHAMKATOPHI.

Peaxiiuu monHoro oomMeHa. Y clioBus MPOTEKAHUs PEAKIIMi HOHHOTO OOMEHa.

I'mppoim3 coner. HMoHHBIE ypaBHEHMS THMApPOJM3a CcoJie. Xapakrep
cpeabl B BOJAHBIX PaCTBOPaXx COJIEH.

IKcnepumenmanbHoe u3yueHue 8eujecme U sA6NeHUlL:

— HM3ydeHne 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKLIMU OT PA3JIMYHBIX
¢bakTopoB.

— Pemenne okcnepuMeHTaNbHBIX 3a1ad MO0 TemMe «OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKLIAN.

— Peakumn nonsoro oomeHa.
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— Pacnio3HaBaHue pacTBOPOB COJIEN C MOMOILBIO HHAUKATOPA.

— Pacrio3zHaBaHME HEOPraHMYECKHX BEHIECTB C IOMONIBI0 KAUYE€CTBEHHBIX
peaKuuii Ha UOHBI.

Pewenue xauecmeennvix 3a0ay u pacuémmuvix 3a0ay Pa3IUYHBIX TUIIOB H
YPOBHEHW CJOKHOCTH, B TOM YHCJIE OJUMIMAIAHBIX, MO TemMaM «OCHOBHBIE
3aKOHOMEPHOCTU TMPOTEKaHUs XUMHYECKHUX peaKuui», «DIEKTPOIUTHYECKAs
aucconuanys. XMMUYECKUE PEAKIUU B PACTBOPAX).

Pa3nen 2. HemeTa/sIBI M HX COeTMHEHUS

OO6mast xapakTepucTuka HeMeTauioB. OCOOEHHOCTM CTPOEHHS aTOMOB
XUMHYECKUX 3JIEMEHTOB, IPOCTHIX BELIECTB, AJIOTPOIIHS.

OOmiast xapakTepucTuka rajoreHoB. dPu3nveckue U XUMUYECKHUE CBOMCTBA,
CIOCOOBI MOJTYYEHHUS U TPUMEHEHUE XJIOPA U €r0 BAXKHEUILINX COCTUHEHUH.

OO01mast XxapakTepucTUKa XUMHUUYECKUX 3eMeHTOB VIA-rpynmnel. ®uszndeckue
U XUMHUYECKHE CBOWMCTBA, CHOCOOBI TONYyYECHHUs] W TPUMEHEHUs cepbl U €€
BOXKHEUIIINX COCIUHEHHUM.

OO61mast XxapaKTepUCTUKA XUMUYECKHUX AJIeMeHTOB VA-Tpynnbl. Pusznueckue u
XUMUYECKUE CBOWCTBA, CHOCOOBI MOJYYEHHUS M NPUMEHEHUE a30Ta M €ro
BAKHCHININX cocauHeHNH. Pusnyeckue M XHWMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJIy4eHHs ¥ puMeHeHne Gocdopa 1 ero BaKHEHIIINX COSTUHEHHM.

OO01ast XxapakTepucTUKa XUMHUYECKHUX 31eMeHToB [VA-rpynnel. ®dusznueckue
U XUMHUYECKHE CBOMCTBA, CMOCOOBI MOJYYECHHS] W MPUMEHEHUE YIIIepo/a U €ro
BaXKHeUIMX coenuuenuil. [lonstue 06 aacopOIuu.

du3nyecKue U XMMHUUYECKHUE CBOWMCTBA, CIIOCOOBI MOJIyYEHUS U NMPUMEHEHUE
KPEMHHSI ¥ €r0 BaXKHEHIIUX COCAUHEHUMN.

IKcnepumenmanvHoe uzyueHue euecmes U 61eHul

— O3HakoMIIeHHE ¢ 00pa3IiaMu MPUPOTHBIX XJIOPUIOB (TATOTCHUIOB).

— M3ydeHne CBOMCTB COJISTHOM KHMCIIOTHI.

— KauecTBeHHbBIC peakIuu Ha XJIOPHUI-, OpOMU/I- U MOJIU]I-UOHBI.

— Ilomy4yeHue COJITHOM KUCIIOTBI, N3y4YE€HHUE €€ CBOMCTB.
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— M3yueHne XUMUYECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIOTHI.

— IlpoBenenne KaueCTBEHHBIX peakIuil Ha CyIbduUl-, CyIb(UT- U Cyabdat-
VOHBI.

— M3ydyeHne XUMHUYECKUX CBOWCTB COJIEM aMMOHUS.

— KauecTBeHHas peakiiysi Ha HOH aMMOHUSA U (ocdaT-uoH.

— [lony4yeHne aMMHaKa U U3y4YE€HHUE €r0 CBOWCTB.

— M3ydeHne CBOMCTB a30THOM KUCIIOTHI.

— AcopO1usi paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM.

— [lonydenue, coOupanue, pacro3HaBaHUE U U3YUCHHE CBONCTB YTIEKUCIOTO
rasa.

— B3aumMHble npeBpalieHns KapOOHAaTOB U T'HJIPOKapOOHATOB.

— KauecTBeHHbIE peakuy Ha KapOOHAT- U CUIIMKAT-UOHBI.

— IMonyuenue okcuaa yriepoaa (IV) u usydyenue ero CBOMCTB.

— PelreHne dKCIepUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelnle HeMeTaJlIbl U
UX COCTUHEHUSD).

Pewenue xauecmeennvix 3a0au u pacuémuvlx 3a0a4 Pa3IUUHBIX THUIIOB U
YPOBHEH CJIOKHOCTH, B TOM YHUCIIE OJIMMIIMAIHBIX, 110 pasaeny «Hemeramisl u ux
COETMHEHUSD)

Pasznen 3. Mera/uibl 1 MX COeIMHEHHUS

O6mue cBoiicTBa MeTayIoB. OOIIas XapaKTEPUCTHKA XUMHUUECKUX 3JIEMEHTOB
— METAJIJIOB HA OCHOBAaHUHU UX IOJIOKEHMS B [leproauyeckon cucreme XMuMUYeCKUX
snementoB [[.MI. MeHneneeBa u crtpoeHus aroMoB. Mertamnsl A- u b-rpymnm.
DJIEKTPOXUMHUYECKUN psii HANpsKEeHU MeTauioB. OOIIMe XMMUYECKUE CBOMCTBA
meTaiioB. OO1me crnocoObl MOIYYEHHUs] METAIOB, METALIYprus. DJNEKTPOJIn3
pacIuiaBoB M PacTBOPOB COJIEH Kak OAMH M3 CIOCOOOB MOJYYEHHUS METAJUIOB.
[ToHsiTHE O KOPPO3HHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTBHI UX OT KOPPO3HUHU.
CmuiaBel METANIOB.

Metamiel A-rpynn. Illemodnsle MeTauIbl M UX BaXXHEHIIME COEIMHEHMS:

(1)I/I3I/I‘IGCKI/IG U XUMHUYCCKHUEC CBOfICTBa, IMOJIYUYCHHUEC U IIPUMCHCHHUC.
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[IlemodyHO3eMENbHBIE METAIBI W WX BAXHEUIINE COCIUHEHUS: (PU3HUECKHE
U XMMHYECKHE CBOMICTBA, MOJy4YeHHUE U NMPUMEHEHUE. AJIIOMUHUNA: PU3NUYECKHE
¥ XUMHUYECKUE CBOWCTBA aMIOMHUHUS. AM(OTEpHbIE CBONCTBA OKCHU/IA M THAPOKCHIA
ATIOMHUHUSL.

Mertamnel b-rpynmn. OOmias xapaktepuctuka MeTamioB b-rpynn (moOoYHbIX
NOATpyII): TojokeHue B Ilepuoanyeckodl cucTeMe XUMUYECKHX  3JIEMEHTOB
J.1. MeHnieneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB. SIBJICHUE «IIpOBaJiay» AJIEKTPOHA
Ha TpUMEpE CTPOEHUsI aTOMOB XpoMa, Meau, cepebpa. BaneHTHble cocTosHUS
aTOMOB d->JIEMEHTOB, CTENEHU OKHUCIICHHS aTOMOB B COCIMHEHUSX. 3aBHUCUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB M THAPOKCHUIOB METAJUIOB OT 3HAYCHUS
CTETICHH OKHCJICHUS DJIEMEHTa B COCJAMHEHUU (HA MPUMEPE COCTUHEHHUM Xpoma).
ITepBoHayYasIbHBIE MPECTABICHUS O KOMIIEKCHBIX COCAUHEHUSX.

Menpb u cepebpo, UX BaKHEUIIUE COCAUHEHUS: (U3UYECKHE U XUMHUYECKUE
CBOMCTBA, NoJiydeHue U npuMmeHenue. [Ipencrapienus 00 aMMHUauyHbIX KOMILIEKCAX
cepedpa u MeIu.

[{UHK ¥ ero BaKHEHIINE COeNUHEHUS: (PU3NUECKUEe U XUMUYECKUE CBONCTBA,
MoJIy4yeHue U npuMeHeHue. AMGOTEepHbIE CBONCTBA OKCUA U THAPOKCHUIA IIMHKA.

Kenezo: cTpoeHue aroma, CTENEHU OKHUCIECHHUS, (PU3MUECKUE U XUMUYECKUE
CBOWCTBA, MOJIydyeHUuEe U npuMeHeHue. Okcuapl, ruapokcuasl u conu xenesa(ll) u
xenesa(Ill), ux cocra, cBOMCTBA U MOTyUYEHHUE.

IKcnepumenmanvbHoe u3yueHue 6eujecms U sA6J1eHul

— B3zaumopelicTBre MeTaIlIoB ¢ BOAOM, C paCTBOPAMU COJIEW U KUCIIOT.

— OkpaliMBaHue MIJIAMEHU COISIMH METAJLIOB.

— B3aumoeicTBrE THAPOKCHUIOB HATPHS M KaJbIlKs ¢ okcuoM yriepoaa (1V)
Y KUCJIOTAMH.

— HccnenoBanue cBOMCTB KapOOHATOB U TUIPOKApPOOHATOB KaJIbIUs, )KECTKOM
BOJIbI.

— HccnenoBanne aMmpoTepHBIX CBOWCTB TUAPOKCHIOB aTIOMUHUS U ITUHKA.

— I/I3y‘-ICHI/Ie MpoueCCOB MOJYYCHUS THAPOKCHUIOB KCJIC3a, UX XUMHYCCKUX
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CBOWCTB.

— JK€cTkoCTh BOJBI M METOABI €€ YCTPAHEHUS.

— Pemenune skcriepruMeHTaNbHBIX 3a/1a4 10 TeMe «BaxHelmme MeTauibl U uxX
COCIMHECHUSD.

— KauecTBeHHbIE peakluy Ha WOHbI MarHus, KajbLWs, AJIFOMUHUS, LWHKA,
xene3a(2+), xkenesa(3+), menu(2+), cepedpa(+1).

Pewenue xauecmeennvix 3a0ay u pacuémmuvix 3a0ay Pa3IUYHBIX TUIIOB H
YPOBHEHN CJIOKHOCTH, B TOM YHUCIIE€ OJMMIIMAIHBIX, 10 pazneny «MeTtauibl U ux
COCZIUHEHUS
Paznen 4. XuMus 4 OKpy:Kawiuas cpeaa

Baxneiiime BemecTBa M MaTepuaibl, 0o0JacTH WX TIpuMeHeHUs. HoBbie
MAaTepHUalbl U TEXHOJOTUH. [[pUHIUIIBI «3€JIEHON XUMHUM.

Xumusi U 300pOBbE. 3HAYEHUE HM3YYAEMBbIX XHUMHUYECKHX 3JIEMEHTOB U HX
COEeTMHEHUM 7151 QYHKIIMOHUPOBAHUS OPraHU3Ma YeJIOBEKa.

XUMHUYECKOE 3arpsi3HEHUE OKPY KaIoIIeH cpebl. DKOJOTUUECKUE MPOOIJIEMBI,
CBSI3aHHBIE C COCIMHEHMSIMU YIJIEPOJa, a30Ta, CEpbl, TKEIbIX  METaJIIOB.
[Tonsitue o IIJIK. Pons XumMuu B pelieHun 3KOJI0THYECKUX TPOOIIEM.

IKcnepumenmanvbHoe u3yueHue euecme U A6J1eHUl.:

— OnpenaeneHre KUCIOTHOCTH TPUPOAHBIX BOJ.

— MonenupoBanue npoiecca o0pa3oBaHus KUCIOTHOTO J0XKIs, U3yUYEHUE €T0
BO3JECHUCTBUS HA MaTepUAaJIbI.

Paszpnes S. IloBTopenue u 00001eHre 3HAHUI OCHOBHBIX Pa3/iejioB KypcoB 8-
9 kaccoB

[Tepunonnueckuii 3akoH U lleproanyueckas cuctemMa XuMHUYECKUX 3JIEMEHTOB B
CBETE MPEJICTABICHHUI O CTPOCHUS aTOMA.

Buner xumMuuyeckol CBs3UM. 3aBUCHUMOCTL CBOICTB BeEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBA3H.

Knaccuduxanus xumudeckux peakiuii. [Iporno3upoBaHue BO3MOKHOCTH

INPOTCKAHUA XUMHUYCCKHNX npeBpameHHﬁ B PA3JIMYHBIX YCJIOBHAX HA OCHOBC
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MPEJCTABICHUN XUMUYECKON KUHETUKU U TEPMOIMHAMUKH.

XWUMUYECKHE peakUMu B pacTtBopax. ['maponn3 coiieid. OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE PEAKIIUN. DIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBAaHMW ¥ COJEM B CBETE MPEACTABICHUN 00
ANEKTPOIUTUYECKOM  JUCCOLMALIMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIusIX.

IKcnepumenmanvHoe uzyueHue 8eujecms U s671eHull

— Penienne skciepuMeHTANIbHBIX 3a/1a4 10 TeMe «MeTasuibl, HeMETaJTbl U UX
COCMHEHUS.

Pewenue xauecmeennvix 3adau u pacuémmuvix 3a0a4 PA3NUYHBIX THUIOB U

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

8 Kiace

Ne

HaumenoBanue
pas3zenoB U TeM
y4eOHOT0 MpeaMeTa

KonunuectBO
4acoB

Coneprxanue 00yueHus

OCHOBHBIE BUJIBI J€ATEIHLHOCTH
00yJarommxcsl

Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

1.1 Xumud — BaxxHas 001acThb 2 Xumus — BaxxHas 001acThb Buinonnenue meopueckux 3adanuil,
€CTECTBO3HAHUS U €CTECTBO3HAHUS U IPAKTUYECKOU PaCKPBIBAIOIINX POJIb XUMHH B IPUPOJIC U
MPAKTUYECKON AESITENFHOCTH JESITEIbHOCTH YeIOBEeKa. YKU3HU YeJIOBeKa, €€ CBA3b C IPYTMMHU HayKaMH.
yeJioBeKa [TpaBuna 6e3omacHoro obpamienus ¢ | [lpogedenue sxcnepumenma:

BeleCTBaMH U J1a00paTOPHBIM — M3yuenue u onucanue GU3NIeCKuX CBOUCTB
000pyTI0BaHUEM. 00pa3IoB HEOPTAHUYECKUX BEIIECTB.
YucThle BelecTBa U CMeCH — IIpaBuna paboTsl B 1abOpaTopuu U MPUEMBI
oOparieHus ¢ 1a00paTopHBIM 000PYIOBAHUEM.
— Pa3nenenne cmeceit
1.2 | BemecTBa u XMMHUYECKHE 8 ATOMBI, MOJIEKYJIbI, XUMHUYECKHE BrisiBnenue paznuunii Mexay GU3NYeCKUMU U

peaxiuu

areMeHThl. BemectBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUSI.

Xumuueckas popmyia.
OTtHOCHUTENBHAS ATOMHAs Macca.
OTHocUTeIbHASI MOJIEKYJISIPHAS
macca. MaccoBas 05151 XMMHYECKOTO
DIIEMEHTA B COSAMHEHUH.
KonungectBo BeniectBa. MousipHas
Mmacca. Pacuetsl o popmynam
XMUMUYECKUX COCTMHEHHH.
MossipHast Macca CMeCH BEIIECTB.
MosbHas 10711 XUMAYECKOTO
DIIEMEHTA B COCAMHEHUH.

XUMHUYECKUMH SIBJICHUSMHU.
PacnioznaBanue Gu3NYECKUX U XUMHUECKUX
SIBJIEHUN

Onpenenenye Npu3HAKOB XUMUYECKUX peaKui,
YCIIOBUH MX IMIPOTEKAHUS.

PaccranoBka ko3 puimeHToB B cxemax
XUMHUYECKHUX PEAKIIHM.

[IpoBenenue BeIuMCiIeHUH 10 hopmysiaM U
YPaBHEHUSAM XMMHUYECKHUX PEAKIIMM.
IIposedenue sxcnepumenma

— Onucanue (pU3NYECKUX CBOMCTB 00paslioB
HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HEMETAJIJIOB.

— HaGmonenue Gpu3ndecKux U XUMHIECKUX
SIBJICHU.
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Haumenosaunue

KomnuecTBo OcHOBHEIE BUABI ACATCIIBHOCTU
Ne pa3aenoB U TEM Coneprxanue 00yueHust
4acoB o0yJaromuxcs
y‘IC6HOI‘O npcamMeTa
XuMuUecKasi peakius 1 ee — HabGmroneHue v onvcanue nNpu3HaKoB
MPU3HAKHU. Y CIIOBUS MPOTEKAHUS MPOTEKAHUS XUMUYECKUX PEAKIIUN Pa3HbIX TUIIOB.
XUMHYECKUX peakiui. Turbl Pewenue pacuémmuvix 3a0au no hopmynam u
XMMHUYECKUX peakiui. Pacuersl o YpPaBHEHUSIM XUMHUYECKUX PEAKUUNA Pa3IMYHOrO
XUMHUYECKUM YpaBHEHUSIM YPOBHS CJI0KHOCTH, B TOM YHUCJIE OJIMMITUATHBIX
Pa3znen 2. BaxHeiiliue npeacTaBuTe 1M HEOPraHU4eCKHUX BeleCTB
2.1 | Bo3nyx. [TonsTue o razax. 3 IIpencraBnenus o razax. Bo3gyx. IIposedenue sxcnepumenma
Kucnopona. Oxcubt 3akoH ABoraapo. OTHOCHUTENbHAS — O3HaKOMIICHHE C 00pa3IaMi OKCHJIOB U
IJIOTHOCTH Ta30B. Onpeaenenue OITMCAHME UX CBOMCTB.
OTHOCHUTEJIbHON MOJIEKYJIIPHOM — Ilonyuyenue, cobupaHue KUCIOPOAa, U3yUCHHE
MacChI Ta3000pa3HOTO BEIIECTBA [0 | €r0 CBOWCTB
W3BECTHOU OTHOCHUTEIILHOU Pewenue pacuémmnuix 3a0ay 1o ypaBHEHUSIM
w10THOCTH. OOBEMHBIC OTHOIICHHSI | XUMHUYECKUX PEAKIUN U TEPMOXUMUICCKUM
ra3oB [P XUMHYECKUX PEAKIIMIX. YPaBHEHUSIM Pa3IMYHOTO YPOBHS CIOXKHOCTH, B
Kucnopon. O30H. TOM YMCJIE OJUMIINATHBIX
TennoBoil 3¢ ekt XuMuueckoit
peakuuu
2.2 | Bogopon. 4 Bonopoa. CpoiictBa Bogopo/a. IIposedenue sxcnepumenma
[TonsTHE O KHCIOTAX U [Tonyuenue u nmpumeHenune Bogopona | — [lomyduenue u cobupanue BOAOpoaa.
COJIAX [ToHsATHE O KHCIOTaX U COJIAX — B3aumMonelicTBre KHCIIOT C METaJNIaMU
Pewenue pacuémnuvix 3a0au 110 ypaBHEHUSIM
XUMUYECKHUX PEaKIUid, B TOM YHCIIe
TEPMOXUMHYECKUM
2.3 Bona. PactBopsl. [lonsitue 2 Bona. Bona kak pacTBOpHTENb. IIpogedenue sxcnepumenma

00 OCHOBaHUAX

PactBopsl. Haceliennsie u
HEHACBIIIEHHBIE PACTBOPBHI.
PacTBOpuMOCTB BELIECTB B BOJE.
Cnoco0OsI BeIpaXeHUST KOHIIEHTPAIUN
pPacTBOPOB: MaccoBast A0JIs

— IIpurorosieHue pacTBOPOB C ONPEACIEHHOU
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA.
Pewenue 3a0au ¢ ucronb30BaHUEM MTOHATUI
«MaccoBast 10151 BEIIeCTBA B PACTBOPEY;
«MOJISIpHAsl KOHLEHTPALUA», C

C MCIOJIb30BaHUEM KPUBBIX PACTBOPUMOCTHU

32



Haumenosaunue
pa3aesnoB U TEM
y4eOHOTro mpeaMeTa

KomnuuectBO
4acoB

Coneprxanue 00yueHust

OCHOBHBIE BUJIBI ICATEIHHOCTH
O0yJaroIIIXCS

PacTBOPEHHOT'O BEILIECTBA, MOJISIPHA
KOHIIEHTpaLHsI.

XHUMHYECKHE CBOMCTBA BOJIBI.
[ToHsTHE 00 OCHOBAHUSIX.
Nunukaropel

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COeTUHEHUN

Knaccugukarus HeopraHndecKux
COeJIMHEHUI.

Oxkcuapl. ['mapoxcuasl. Kucnorsr.
OcHoBaHMs pacTBOPUMBIE (IIETOUN)
U HepacTBOpUMEBIC. AM(DOTEpHEIC
OKCHUBI ¥ TUApOKcUIbl. Comnu.
dusndeckue 1 00IMe XUMUICCKHE
CBOICTBA MMEPEUNCICHHBIX KJIACCOB
HEOPTaHMYECKUX COSAMHECHUN, UX
o01iue crnoco0b! NOTy4YeHus,
puUMeHEHUe. | eHeTrnIeckas CBS3b
MEXy KIacCaMU HEOPTaHUUYECKUX
COoeTUHEHNN

Cocranenue Hopmys OKCHUIOB, KUCTIOT,
OCHOBAaHHUH, cOJIel M UX Ha3BaHUH 110
MEXAYHApOJIHON HOMEHKIIATYype.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN
peaKunii, WILTFOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U CLIOCOOBI TOJTYYESHHS BEILIECTB
W3YYCHHBIX KJIACCOB/TPYIII, a TAKXKE
MOATBEPKIAIOIINX TEHETUUECKYIO CBSI3b MEXY
HUMH.

IIposedenue sxcnepumenma

— OmpezienieHne pacTBOPOB KUCIIOT U IEJIOYEH C
IIOMOIIBIO UHIUKATOPOB.

— B3anmoneiicTBue KHCIOT ¢ METaJNIaMH,
peakuui HeuTpanu3auuu. Peaknus
HEUTpaIU3aLHH.

— B3aumoneiicterue pactBopa CEpHOU KUCIIOTHI C
okcuaoMm meau (I1).

— [lonydyeHue HepacTBOPUMBIX OCHOBAHUH U
HW3Y4YECHUE UX CBOWCTB.

— BrITecHeHre 0JHOTO MeTaua IPyruM U3
pacTBopa Cou.

— B3anmoneiicTBre ruipokcuaa UHKa ¢
pacTBOpaMH KHUCIJIOT U IIEJT0YEH.
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Haumenosaunue
pa3aesnoB U TEM
y4eOHOTro mpeaMeTa

KomnuuectBO
4acoB

Coneprxanue 00yueHust

OCHOBHBIE BUJIBI ICATECIHHOCTH
O0yJaroIIIXCS

— Penienne sxcriepuMeHTaNbHbIX 3a/1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCTUHEHUIY.

Pewenue pacuémmnuix 3a0ay 1o ypaBHEHUAM
XUMHUYECKHX PEeaKUUil pa3HbIX TUIIOB U YPOBHEH
CJIO’KHOCTH, B TOM YHCJIE€ OJIMMIIHATHBIX

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /. . MenaeseeBa.
Crtpoenue aToMOB. XUMHYECKasl CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

3.1

[lepnonnueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMUYECKHX 3JIEMEHTOB
J.N. Menneneena.
Crpoenue atoma

4

[Tepuoauueckuii 3aKOH XUMHUYECKHUX
anemenToB .M. Menjeneena u
crpoeHue aroMa. CocTaB aTOMHBIX
sanep.

CtpoeHue IEKTPOHHBIX 000JI0UEK
aTOMOB NepBbIX 20 XUMHUYECKHUX
aneMeHToB llepuoanueckoii
CHCTEMbI XUMHUYCCKHUX JIEMEHTOB
J.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB pajJinyca aTOMOB
XUMHYECKHUX DJIEMECHTOB,
METAJJTNYECKUX U HEMETATUYECKUX
CBOMCTB 10 TPyMIaM U TEPHOIaM.
N3MeHeHne KuCI0THO-OCHOBHBIX
CBOMCTB COCAMHCHUI XUMUUECKUX
AJIEMEHTOB B EPUOJAX U TPYIIAX.
XapakTeprucTuKa XUMHIECKOTO
3JIEMEHTA MO €r0 MOJIOKEHUIO B
[Tepuoanueckoil cucteme

J.1. MenneneeBa

MoaenupoBaHie CTPOCHUE aTOMa,
SHEPIreTHYECKUX YPOBHEU U NOAYPOBHEN IIPU
MOMOIIM PUCYHKOB, DJIEKTPOHHBIX KOH(UTYpaIHii
¥ DJIEKTPOHHO- rpaduueckux Gopmyi.
OOBsicHeHHEe 00IINX 3aKOHOMEPHOCTEH B
H3MCHEHHUHU CBOMCTB XUMUUECKHX DJIEMCHTOB.
[Iporuo3upoBanue U XxapakTEPUCTHUKA CBOWCTB
XHMUYECKHX JIEMEHTOB U HX COSIUHEHUN Ha
OCHOBaHMH 3aKoHOMepHocTel [leproanueckoit
CHCTEMBI XHUMHYCCKHUX IJICMEHTOB.

Buvinonnenue sxcnepumenma

— O3HakoMIIeHHE ¢ 00pa3llaMH METaJIOB U
HEMETaJIJIOB.

HnousuoyanvHvle unu epynnogvle npoexkmul no
meme «llepnognueckuit 3akoH u [lepronnyueckas
CHCTEMa XUMHYECCKHUX SJIICMCHTOB

J.1. Menneneena.

Crpoenue aToma
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HanmenoBanue
KomnuectBo OcHOBHBIC BUJbI ACATCIBHOCTH
Ne pa3esioB U TEM Coneprxanue 00yueHus
4acoB o0yJaromuxcs
y‘IC6HOI‘O npcamMeTa
3.2 | XuMuueckas CBs3b. ) XuMHU4YECKas CBA3b, €€ BUIBL. MopenupoBaHue CTPOCHUS MOJIEKYJI IIPH
OxucauTensHo- MexaHu3mMbl 00pazoBaHMs IIOMOLIY PUCYHKOB, MOJIEJIEH, JIEKTPOHHBIX U
BOCCTAHOBUTEJIbHBIE KOBAJICHTHOM Y HOHHOM CBSI3U. CTPYKTYPHBIX (POPMYIL
peakuuu DIEKTPOHHBIE U CTPYKTYPHBIC PaccranoBka k03()(hUIIMEHTOB B cXeMax
¢dopmybl BemecTB. KaTnons! u OKHUCJINTEIbHO-BOCCTAHOBUTEJIBHBIX PEAKIIUI
AQHUOHBI. METO/I0M 3JIEKTPOHHOT0 OanaHca.
Kpucranmuaeckue u amopgHbie IIposedenue sxcnepumenma
BellecTBa. TUIBI KpUCTAIIINYECKUX | — OIBITHI, WUTFOCTPUPYIOLUE OKUCIUTEIBHO-
PELIETOK. BOCCTaHOBUTEIIBHBIE PEAKIIHH.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE | Pewenue pacuémuuix 3aday 1o hopmyinam u
peakuuu YPaBHEHUSM XMMHUYECKHUX PEAKLIUN Pa3HbIX TUIIOB
Y YPOBHEH CJIOKHOCTH, B TOM YHCIIE
OJIUMITUAHBIX
KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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9 kjace

Ne

Haumenosaunue
pa3aenoB U TEM
y4eOHOTro MpeaMeTa

KonunuectBo
4acoB

Coneprxanue 00yueHust

OCHOBHBIE BUJIBI JEATEIHHOCTH
00yJaroIIMXCs

Pa3nen 1. BemecTBO 1 XMuMu4ecKkasi peakius

1.1 | IloBTOpeHue u yriyoneHue 2 [ToBTOpenue u yriyosieHne 3HaHUN | Peuwenue kauecmeenHvlx 3a0ay U pacuémubix
3HaHUN O BEILIECTBE OCHOBHBIX pa3/esioB Kypca 8 Kjjacca. | 3a0ay 10 ypaBHEHUSM XMMHUECKUX PEAKLINM.

[lepnonnueckuii 3aKoH U HnousuoyanvHvle unu epynnogvle npoexkmol.
Ilepnonnueckas cucrema [Tepnonnueckuit 3axon /[.1. MenaeneeBa u
XUMUYECKUX 35emMenToB [.1. pa3BUTHE COBPEMEHHON (DHU3UKU 1 XUMUU
Menpneneesa.
CrpoeHnue BelecTBa. XuMHUeCKas
CBsA3b. MeXMOJIEKYIIsIHbIE
B3auMOJICHCTBUS. THUIIBI
KPUCTAJUIMYECKUX PELIETOK.
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
CoeTUHEHNN

1.2 | OcHOBHBIE 3aKOHOMEPHOCTHU 3 DneMeHTbl XMMHUYECKOMN OObsicHEHNE U IPOTHO3UPOBAHNUE 3aBUCUMOCTH

MPOTEKAHUS XUMUYECKHUX
peaKkuuit

TepMoJAMHaMUKH. 3akoH ['ecca.
CKopOoCTh XUMHUECKON PEaKIIMH.
@DaxTOopBl, BAUAIOUINE HA CKOPOCTh
XUMHYECKON PEaKIIUH.

[TonsiTHE O XUMUYECKOM
paBHOBecuu, npuHuun Jle llatense.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaxkuuu

CKOPOCTH XMMHYECKON PEAKIMU OT Pa3IMYHbIX
(haxkTopoB.

[Iporuo3upoBanre BO3MOKHOCTH TPOTEKAHUS
XUMHUYCCKUX peaKHI/Iﬁ B Pa3JIMYHBIX YCIIOBUSAX.
CocraBieHue ypaBHEHUN OKUCIUTENBHO-
BOCCTAaHOBUTCIBbHBIX peaKquI C UCIIOJIb30BAHUEM
METO/1a 2NIEKTPOHHOTO OanaHca.

IIposedenue sxcnepumenma

— M3yueHue 3aBUCUMOCTH CKOPOCTH XUMUYECKOU
peaKkuuu oT pa3IMYHbIX (PaKTOPOB.

— Pemenue skcriepuMeHTaNbHBIX 33/1a4 M0 TEME
«OKHUCIIUTENHHO-BOCCTAHOBUTENBHBIE PEAKIIUI.
Pewenue pacuémnvix 3a0au pazaMyHOTO YpOBHS
CJIOKHOCTH, B TOM YHCJIC OJIMMITMAAHBIX, II0 TEMC
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Haumenosaunue

KonuuectBo OCHOBHBIC BHUABI ACATCIBbHOCTH
Ne pa3zesioB U TEM Coneprxanue 00yueHust
00yYaroIIMXCs
y‘IG6HOI‘O npcamMeTa
«OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIIUI»

1.3 | DaexTponuruyeckas OnekTponuTndeckas auccounanus. | CocraBlieHHE YpaBHEHUN JUCCOLIMALIMU KUCIIOT,
Juccouuanys. XHUMHUYECKUE PEAKLIUN B PACTBOPAX. | LIEIOYEH U COJIEH, ITOJIHBIX U COKPAILEHHBIX
XHUMHUYECKUE PEAKIIUHU B CunpHbI€ U Cl1a0ble JIEKTPOIIUTHI. MOHHBIX YPaBHEHUH peakInii HOHHOrO 0OMeHa,
pacTBopax CreneHp aucconualnyy, KOHCTaHTa KpaTKUX MOHHBIX YPaBHEHUHN PEaKIUi TUAPOII3a

aucconuanuu. MonHoe COJIEH.
MPOMU3BEJCHUE BOIbI. BOTOpOAHBIM IIposedenue sxcnepumenma
MOKa3aTellb. — Peakiiuu monHoro obmeHa.
Peakiiuu nonHoro ooMeHa. — Pacno3naBanue pacTBOpOB COJIEH € TOMOIIBIO
I'mpponus conen WHJUKATOpA.
— Pacnio3HaBaHue HEOpraHUYECKUX BEUIECTB C
MOMOIIIbI0 KaYE€CTBEHHBIX PEaKIUi Ha HOHBI.
— Pemenue skcriepuMeHTaIbHbIX 3a/1a4 10 TEME.
Pewenue kauecmeennvix 3a0au u pacuémmvix
3a0ay pa3NUYHBIX TUIIOB U YPOBHEU CIIOXKHOCTH, B
TOM YHCJIE€ OJIMMITUAHBIX, [10 TEME
«DNEKTPOIUTUYECKAS] TUCCOLIUALIUS.
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
Pasznea 2. Hemerananl 1 UX coeIMHEHUS
2.1 | O0mas xapaKTepUCTHKA OO0m1as xapakTepUCTUKA IIposedenue sxcnepumenma

XUMHUYECKHUX DJIEMEHTOB
VIIA-rpynnst. ['anorenst

HEMETaJUIOB.
l"anorensl. X0p U €ro BaKHEHIINE
COEIMHEHUS

— O3HakoMJIeHHE ¢ 00pa3aMu MPUPOIHBIX
XJIOPUJIOB (TaJIOT€HUIOB).

— M3y4yeHue CBOMCTB COJITHOM KUCIIOTHI.

— KauecTBeHHbIe peakuu Ha XJIOpUA-, OpoMua- U
MOJIU]I-OHBI.

— Ilosny4yeHue COIAHON KUCIIOTBI, U3Yy4CHUE €€
CBOMCTB.
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Haumenosaunue
pa3aenoB U TEM
y4eOHOTro mpeaMeTa

KomnuuectBO
4acoB

Coneprxanue 00yueHust

OcHOBHBIE BUBI AEATEIHHOCTU
00yYaroIIMXCs

Pewenue kauecmeennvix 3a0au u pacuémmix
3a0ay BBICOKOT'O YPOBHSI CJIOKHOCTH U
OJIMMITUAJHBIX, 110 TeMe «[ aloreHp»

2.2

OO01as xapakTepucTHKa
XUMHYECKHX 3JIEMEHTOB
VIA-rpynumsr.

Cepa u e€ coeuHEeHUs

OO0mast XxapaKTepUCTHKA
XUMUYECKHX AJ1eMEHTOB VIA-
rpynnsl. Cepa u e€ BaxHenme
COEJIMHEHUs

IIposedenue sxcnepumenma

— M3yyeHne XMMHUYECKHUX CBOMCTB pa30aBIeHHOM
CEpPHOM KHUCIOTBHI.

— IIpoBeneHne kKaueCTBEHHBIX pPeaKIUi Ha
cynbu-, cynbGuT- U cyabhaT-nOHBI

Pewenue kauecmeennvix 3a0au u pacuémmvix
3a0ay pa3INYHBIX TUIIOB U YPOBHEN CII0KHOCTH, B
TOM YHCJIe OIMMITUAIHBIX 110 TeMe «Cepa u e
COETMHEHUS»

HnousuoyanvHvle unu epynnogvle npoekmol no
meme «Cepa U €€ COeTMHEHU»

2.3

OO61as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB VA-
TPYIIIBL.

Azot, hochop u ux
COCIMHCHUS

OO0m1as XxapaKTepUCTUKa JIEMEHTOB
VA-Tpymnisl.

A30T ¥ ero BaxkHEHIIIHNE COCIUHCHNA.

docthop u ero coeMHEHHS

IIposedenue sxcnepumenma

— M3ydyeHne XuMH4YECKUX CBOKCTB COJIEN
aMMOHUSI.

— KauecTBeHHas peakius Ha MOH aMMOHHS U
¢bocdar-noH.

— [Nony4yeHne amMmmMuaka u U3yuyeHue ero CBOMCTB.
— M3ydyeHue CBOKMCTB a30THOM KUCIIOTHI.
Pewenue kauecmeennvix 3a0au u pacuémmuix
3a0ay BHICOKOTO YPOBHSI CII0)KHOCTH H
OJINMITHA/THBIX TI0 TeME «A30T €r0 COCTUHCHHUS
Hnousuodyanvhvie unu epynnosvie npoeKkmsi no
meme «A30T, Gocop 1 UX COSTUHEHHS

2.4

OO61mas xapakTepucTHKa
XUMHUYECKHX 3JI€MEHTOB
IVA-rpynmsr.

OO0m1as XxapaKTepUCTUKa DJIEMEHTOB
IVA-rpymsl.

VYraepoa u ero BaxHenmme
COCIMHCHMUS.

IIposedenue sxcnepumenma
— AzicopO1iust pacTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YTJIEM.

38



Haumenosaunue
pa3aenoB U TEM
y4eOHOTro mpeaMeTa

KomnuuectBO
4acoB

Coneprxanue 00yueHust

OcHOBHBIE BUBI AEATEIHHOCTU
00yYaroIIMXCs

Yrnepon v KpeMHUH, UX
COEMHEHUS.

KpeMHuii 1 ero BaxxHeume
COCIMHEHUS

— [lonyuyenue, cobupanue, pacrio3HaBaHUE U
M3y4YEHHE CBOMCTB YIJIIEKUCIIOrO rasa.

— B3aumMHbIe npeBpaiieHus KapOoOHATOB U
THAPOKApOOHATOB.

— KadecTBeHHbIE peakiinu Ha KapOoHaT- 1
CHIJIMKAT-UOHBI.

— [Nonyuyenue okcuaa yriepoaa(lV) u uzyuenue
€ro CBOMCTB.

— Pemienue skcnepuMeHTaNIbHBIX 3a71a4 10 TEME
«BaxkHenmme HeMeTaIIbl ¥ UX COCINHECHUS).
Pewenue kauecmsenuvix 3a0au u pac4émuulx
3a0ay4 pa3InYHBIX TUIIOB U YPOBHEU CJI0KHOCTH, B
TOM YHCJIE OJIMMITUAJIHBIX, IO TEME «YTIIepoa U
KPEMHHI U UX COSTMHEHUS»

Pasne

J1 3. MeTajliIbl M HX COeTHHEHHS

3.1

OO1me cBOMCTBAa METAIIOB

OO0mmas xapakTepucTuKa
XUMUYECKHUX AJIEMEHTOB — METAJIJIOB
Ha OCHOBaHUU UX IMOJOKEHHUS B
Ilepnonnueckoi cucreme
XUMHUYECKUX deMeHToB J[. 1.
MenneneeBa u CTpOEHUS ATOMOB.
OO01mue XuMHYECKHEe CBOMCTBA
METaJIIOB

Koppo3sust meramios.

CniaBbl METAIIOB.

O61ue crnocoObl MoTy4eHust
METAJJIOB. DJIEKTPOJIN3

IIposedenue sxcnepumenma

— B3anmMoaeicTBre MeTallNIOB C BOJOH, C
pacTBOpaMHM COJIEH U KUCTOT.

Pewenue kauecmsenuvix 3a0a4 u pac4émuuix
3a0ay pa3NUYHBIX TUIIOB U YPOBHEU CIIOXKHOCTH, B
TOM YHCIE OJUMITHATHEIX, 10 TeMe «O01ue
CBOMCTBAa METAJJIOBY.

HnousuoyanvHuvle unu epynnosvie npoekmsi no
meme «CBOICTBA METANIOB U UX IPUMEHEHUE
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Haumenosaunue

KonuuectBo OCHOBHBIC BHUABI ACATCIBbHOCTH
Ne pa3aenoB U TEM Coneprxanue 00yueHus
4acoB oOyJaronmxcs
yqe6H0r0 npcamMeTa
3.2 | Baxwneiimme MeTaIb U UX ) Meramibt A-rpynn. Llenounsie IIposedenue sxcnepumenma
COEIMHEHUS METaJIJIbl U MX BayKHEHIIMe — OkpaimBanue MIaMeH! COJISIMU METAJLJIOB.
coenunenus. lllenounozemenbHbIe — B3aumopaeiicTBue THAPOKCHUI0B HATPUS U
MeTaJlJIbl, MAaTHUN U UX BaKHeHmne | Kanblus ¢ okeuaoM yriepoaa(IV) u kucinoramu.
COCIMHEHUSI. — HccnenoBanue cBOCTB KapOOHATOB U
AJIIOMUHUH 1 €ro BaKHEUIIe TUAPOKAPOOHATOB KAIBITHS, )KECTKOM BOJIBI.
COC/TMHEHUSI. — HccnenoBanue aMm(poTepHBIX CBOWCTB
Mertannst b-rpynn. Meas u cepeOpo | THIAPOKCHUIOB aJIFOMUHHUS U [IMHKA.
Y UX BaXHEHIINE COCUHEHUS. — M3yuyeHue npoueccoB MoTy4eHus: THIPOKCUIOB
[uHk 1 ero BaxkHeme JKeJeza, X XUMUYECKUX CBOMCTB.
coenuHeHus. JKene3o u ero — XécTkocTh BOJBI U METO/IBI €€ YCTPAHEHHUS.
BOKHEUIIINE COCTMHEHUS — Pemenune skcriepuMeHTaNbHBIX 3a/1a4 110 TEME
«BaxHelmme MeTaJibl U UX COCAUHEHUS».
— KauecTBeHHbBIE peakliui Ha MOHBI MarHuUs,
KaJIbIIMS, ATFOMHHMS, [IMHKA, Jkene3a(2+),
xene3a(3+), menu(2+), cepedpa(+1).
Pewenue xauecmeennvix 3a0au u pacuémmvix
3a0ay4 pa3InYHBIX TUTIOB U YPOBHEU CJI0KHOCTH, B
TOM YHCJI€ OJIUMIHNAAHBIX, IO TeMe «MeTallibl U
WX COCTUHECHUSI
HnousuoyanvHvle unu epynnogvle npoexkmul no
meme «BaxHeH1IIe METaIBI M UX COSTUHECHUS
Pa3nes 4. Xumus n okpy:kapomas cpeaa
4.1 BemecTBa u matepuaisl B 2 Baxwneiimume BemecTsa u Buvinonnenue sxcnepumenma

JKA3HU 4EJIOBEKA.
OCHOBBI DKOJIOTUYECKOU
rPaMOTHOCTHU

MaTepHaibl, 00J1acTu uX
MIPUMEHEHHUS.

HoBsle MaTepuansl ¥ TEXHOJIOTUU.
[IpuHIUIIBI «3EJIEHON XUMUN».
XUMHS U 310pOBBE. DKOJIOTUYECKUE
po0JIEMbI, CBSI3aHHBIE C

— Omnpenenenre KUCIOTHOCTU MTPUPOIHBIX BOI.
— MogenupoBanue npotecca 00pa3oBaHUs
KHCIIOTHOTO JOX/IsI, U3YYEHHUE €ro BO3ICHCTBUS
Ha MaTepHaIbl

Hnousuodyanvhvie unu epynnosvie npoeKkmsi no
meme
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Haumenosaunue

KonunuecTBo OcCHOBHBIE BUJIBI JESITEIBHOCTH
No pa3aenoB ¥ TEM Conepxxanue 00ydeHHs
4acoB oOyJaronuxcs
y4eOHOTro mpeaMeTa
COCTMHEHUSMH YIJIepo/ia, a30Ta, «BerecTBa U MaTepuabl B )KU3HU YETIOBEKA.
Cephl, TSKEIBIX METAIIIOB OCHOBBI 9KOJIOTHYECKON IPaMOTHOCTH
Pa3pen 5. O0001menune 3HAHMI
5.1 | IloBTOopenue u 06001ICHIE 4 [ToBTOpeHue 1 0000IIEHNE 3HAHWUH, | Bbinoanenue skcnepumenma
3HAHUW OCHOBHBIX Pa3JIeyioB MOJIy4CHHBIX IIPU U3YUCHHUU Kypca — Pemenue skcnepuMeHTAIbHBIX 3a1a4 110
KypcoB 8-9 kiaccos XUMHHU 8—9 K1accoB TeMme «MeTansl, HeMeTaJlJIbl ¥ UX
COCTUHEHHUSD)
Pewenue xauecmeennwix 3a0ay u
Pacuémupix 3a0ay Pa3IMIHBIX THIIOB U
YPOBHEH CIIOKHOCTH, B TOM YHCIIE
OJIMMITMAIHBIX, 110 U3YYCHHBIM TCMaM
KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
Kartanor uH(popManmoOHHBIX PeCypCcoB VISl HCIOJIb30BAHNS
1. Bugeoypoxu https://do2/rcokoit.rul
2. Ennnast kosuteknusi ingpoBbIX o0pa3oBaTebHBIX pecypcoB https://school-collection.ru/
3. «Yun.py» https://uchi.ru/?utm_referrer=https%3a%2f%2fwww.google.com%o2f
4. «3anumaTenbHasi xumus» https://aii-met/narod.ru/
5. XumMnueckuii 3xcnepumMenT https://experiment.edu.ru
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