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PABOYAS NTIPOT'PAMMA 110 XUMMHMH 9 KJI
ITosicHuTEILHASA 3aIMCKA

Pabouas nmporpamma st 9 kiacca 001eo0pa3oBaTeNbHBIX YIPESKICHUN
(6a30BBIi YPOBEHB).
Pabouas mporpamma cocTaBiieHa Ha OCHOBE:

1. ®enepanbHoro 3akona ot 29 aexadps 2012 roma Ne273 @3 «O06 ob6pazoBanuu B Poccuiickoit deneparm;

2. denepanabHOrO TOCYIapCTBEHHOIO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHus, YTBEpKIEH MprukazoM MuHuUcTepcTBa o0Opa3oBaHus U Hayku Poccuiickoit
®enepaunu ot 17 nexadps 2010 . Ne 1897;
[Tpukaz MunucrepctBa obpazoBanusi U Hayku Poccuiickoit @enepanuu ot 31 gexabps 2015 roma Ne 1577 «O BHeceHHHM W3MEHEHUU B (peepalibHBbIi
rOCy/IapCTBCHHBIH 00pa30BaTeNbHBIA CTaHIAPT OCHOBHOTO OOMIEro 0O0pa3oBaHUs, YTBEPXKACHHBIA NMPUKa30M MHHHCTEpPCTBA OOpa30BaHHS W HAYKH
Poccutickoit ®eneparuu ot 17 nexadps 2010 r. Ne 1897»

4. OcHOBHOI 00pa30BaTEIIBLHON MPOTpaMMBbI cpeiHero odmiero oopazosanus MBOY «Cpennsist mkosna Ne 2 umenun H.3alitieBoii»

6. YueOHoro minaHa u kanengapHoro rpaguka MBOVY «Cpennsis mkosna Ne 2 umenu H.3aitneBoit» Ha 2024 — 2025 yuebHbIi ro/1.

B npenMerax ecTecTBEHHO-MAaTEMAaTHYECKOTO IUKJIA BEAYIIYIO POJIb UTPAET MMO3HABATEIbHAS JEATEIHLHOCTh M COOTBETCTBYIOIIME €1 IT03HABATEIIbHBIC YU€OHbIE

HeﬁCTBHH. B cBsi3u ¢ 3TUM OCHOBHBIMH LEJISIMH oﬁyqemm XHMHH B OCHOBHOM IIKOJIE SIBJISTFOTCSI:

1) dopmupoBanue y oOydaroUIMXCsi YMEHHUS BHUJETh M NOHUMATh LIEHHOCTb OOpa30BaHMs, 3HAYUMOCTb XMMHUYECKOTO 3HAHUS I KaXXAOro 4YeJoBeKa
HE3aBUCHMO OT €ro NMpOo(ecCHOHABHON JesITeTbHOCTH; YMEHHUS Pa3indarh (haKkThl U OLIEHKH, CPAaBHUBATH OIICHOYHBIE BBIBOJIBI, BUJIETh UX CBSI3b C KPUTEPUIMHU
OLIEGHOK W CBfA3b KPUTEPHEB C  OINpPENEJEHHOW CHCTEMOW  IIeHHOCTeH, (opMymupoBaTh ©  OOOCHOBBIBATH  COOCTBEHHYIO  IO3HIIHIO;
2) ¢opmHpoBaHUE Yy OOYYaIOUIMXCS LIEJIOCTHOIO NMPEACTaBIEHUS O MUPE M POJIM XUMHUM B CO3[JaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpA;
YMEHUS OOBSCHATh OOBEKTHI M MPOLECCHl OKPYXKarolel NeHCTBUTEIbHOCTH — MPUPOJHOMN, COLMATIBHOM, KYIbTYPHOU, TEXHUUECKON CpeJibl, UCTIONb3YS IS
3TOTO XUMHUYECKUE 3HaHUS;
3) npuoOpeTeHne 00yJYaIOIMUMHUCS OIBITa PA3HOOOPAa3HOM JEATEIHPHOCTH, TTO3HAHUS M CAMOIIO3HAHMS; KJIFOYEBBIX HABHIKOB (KIIOUEBBIX KOMIIETEHTHOCTEH),
UMEIOIIMX YHUBEPCATbHOE 3HAYEHHE JUIA PA3UYHBIX BHJIOB JEATEIbHOCTU: PEIICHUs IMpo0JieM, MPUHATHS pElICHHWH, MOHMCKa, aHaiu3a U o0paboTKu
uHpOpMaIUY, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHHI, COTPYIHUYECTBA, 0€301MacCHOr0 00OpaIeHHs C BEIECTBAMU B TIOBCEAHEBHOM KHU3HH.
3agauamu u3yyeHus yueOHOro npeamera « XumMus» B 9 kitacce sIBISIIOTCS:

yqeﬁﬂble: C];)OpMI/IpOBaHI/Ie CHCTEMBbI XUMHYSCKNX 3HAHWH KaK KOMITIOHEHTA eCTeCTBeHHOHaYQHOﬁ KapTHUHBI MUPA;



pa3sBHUBalOLIUe: Pa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, UX WHTEIJICKTYyaJbHOE U HPAaBCTBEHHOE COBEPILIECHCTBOBaHME, (POPMHUpPOBAHNE Y HUX TYMAHUCTUYECKUX
OTHOIICHUN U KOJIOTUYECKH 11€7IeCO00pa3HOT0 MOBECHUS B OBITY U B TPYIOBOIl 1€ TEIbHOCTH;
BOCHUTATEIbHbIE: (OPMUPOBAHHE yYMEHUU 0€30MacHOro OOpalleHHs C BEUIECTBAMH, UCIOJIb3YEMBIMA B IOBCEIHEBHOW >KM3HU; BBHIPAOOTKA MOHUMAHHS

OOIIIECTBEHHOI MOTPEOHOCTH B PA3BUTUM XHMMHUH, a TaKke (HOPMUPOBAHHME OTHOIICHHMS K XMMHMHM KaK K BO3MOXXHOW oOjactu Oynymiedl mpakTHYecKOn

JACATCIIBHOCTH.

Coaeprxanue nporpaMmbl

Paznen Yachbl Conep:kanue paszjaeJia XapakTepuCcTHKA OCHOBHBIX BU/JIOB 1eSITeJIbHOCTH
Bsenenue. OOmas | 11 XapakTepucTUKa DJJEMEHTa [0 €ro II0JOKEHHI0 B | Mcronp30BaTh NpHU XapaKTEPUCTHUKE NPEBPAILCHUN
XapaKTepUCTHKA [Tepuonuueckoil cucteMe XUMU4eckux 3iaeMeHToB JI. V. | BemiecTB  HOHATHUS:  «XHMHUYECKas  pEaKIHs»,
XUMHUYECKHUX 3JIEMEHTOB U MenneneeBa. CBOMCTBa OKCUIOB, KHCJIOT, OCHOBAaHUN M | «PEAKIIMU COCAMHEHHS», «PEAKIUU PA3IOKEHUSI,
XUMHUYECKHX peaxuui. COJIeH B CBETE TEOPUH IICKTPOJIUTHUECKON JUCCOLMALUY | «PEAKIMU  OOMEHa»,  «peakUuH  3aMEeLICHU»,
HCpI/IOI[I/IT-IeCKI/Iﬁ 3aKOH H W OKHCJICHUSI-BOCCTaHOBJIIeHHA. IloHsdaTHEe 0 NEPCXOAHBIX | «pCaKIHUU HCﬁTp&HH?;ElIIPIH)), OK30TCPMUICCKUC
[lepuoauueckas cucrema aneMeHTax.  AMdotepHocTh.  ['eHeTHueckuil  psj | peakuu», «OHJO0TEPMHYECKHE peaxumn,
XUMHYECKHX  DJIIEMEHTOB nepexojHoro aneMeHrta. [lepuoauyeckuii 3akoH U | «0OpaTUMBbIE peakLUn», «HEOOpaTUMBbIE peakLun»,
1. U. MenneneeBa [Tepuonuueckas cucreMa XUMHYECKHX 351eMeHTOB J[. M. | «OKUCIMTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIHH,
MeHz[eJIeeBa. XuMuueckas opranu3anus JKUBOH ¥ | «TOMOTEHHEBIC peaKknumn», «rETCPOTCHHBIC
HEXMBOW MPUPOABI. XUMUUYECKUIN COCTaB pa, MAHTHH U | pEaKLIUN», «KAaTAIUTHUECKHE PEAKIUN», «HEKaTaJIH-
3€MHOU KOPbl. XUMUYECKHE AJIEMEHTHI B KJIETKAX KUBBIX | THYECKHUE peaxkuuny, «TEIIOBOU s dext
opranu3MoB. Makpo- ¥ MHUKpossieMeHTbl. OO00O0lIeHne | XMMHUYECKOW peaKIMu», «CKOPOCTh XUMHUYECKOM
cBeleHMM o xumuyeckux peakuusax. Kiaccudukauus | peakuumy, «KaTaJu3aTop»; XapakTepu3oBaTh

XUMUYECKUX PEAKIUH 10 pa3IUYHbIM [pPU3HAKAM:
«UHUCTI0O W COCTAaB pEarupyrolmx #H 00pa3yroImxcs
BEIIECTBY», «TemaoBod  3hdexT», «HampaBIeHHEY,
«M3MEHEHHE cTeneHen OKHUCJIGHHUS  DJIEMEHTOB,
o0pa3ymomMx  pearupyromme  BelmecTBay,  «dazay,
«HCTIONb30BaHUe Karanu3aTopay. IloHsTHE O CcKOopocTH

XUMUYECKUEe dJIeMEeHTHl 1-3-ro MepuomoB MO HX
MOJIOKEHUIO B [Tepuoanueckoit CHUCTEME
xumudeckux asneMmeHtoB J[.- M. Mengeneesa:
XAMUYECKUW 3HaK, MOPSAKOBBIA HOMEp, MNEPHUO]I,
rpynmna, IOArpyIIa, OTHOCUTENIbHAs aTOMHas
Macca, CTpoeHuWe aroma (3apsg sapa, YHUCIO

XUMHYECKOH peakuud. DakTopbl, BIUSIONIME Ha | IPOTOHOB W HEWUTPOHOB B sjpe, oOIIee YHuciIo
CKOPOCTh XUMHUYECKHX peakinuil. KartanmzaTopbl u | 2JIE€KTPOHOB, paclpeAeieHHe DJJICKTPOHOB IO
karanu3. MTHruOuTopsl. AHTHOKCHUIAHTHI. SJEKTPOHHBIM  CJIOSIM, MPOCTOE  BEIIECTBO,

dbopmyna, Ha3BaHWE W THUM BBICIIETO OKCHUIA H
TUAPOKCHJIA, JIETY4ero BOJOPOJHOTO COEAMHEHUS
(st HEMeTanJoB)); XapaKTepH30BaTh  OOIIHE
XUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHJIOB U
TUAPOKCHUJIOB; TPHUBOAWTH TNPUMEPHl  pEeaKIui,




MOJATBEPKAAIOLIUX XUMHYECKHE CBOICTBa
aM(pOTEepHBIX OKCHAOB M THJIPOKCHIOB; J1aBaTh
XapaKTEePUCTUKY XMMHUYECKUX PEaKIHUI 0 YUCILy U
COCTaBY MCXOJHBIX BELIECTB U MPOJYKTOB PEAKLIUU;
TeIJIOBOMY 3G (eKTy; HampaBlIEHUIO IPOTEKaHUS
peakluy; H3MEHEHUIO  CTEIEeHEH  OKUCICHMS
JIEMEHTOB; arperaTHOMy COCTOSHUIO HCXOJHBIX
BEIIECTB; YyYaCTHUIO KaTajau3aTopa; OOBICHATh U
IPUBOJUTH IPUMEPHI BIHAHUA HEKOTOPBIX (hakTo-
poB (mpupona pearupyroumx BEILIECTB,
KOHIICHTpAlUsl BELIECTB, JaBJIEHHWE, TeMIleparypa,
KaTajau3aTop, IOBEPXHOCTh  CONPUKOCHOBEHMS
pearupyomux BeIlecTB) Ha CKOPOCTh XUMUYECKUX
peakiuii; HaOnJaTh W ONUCHIBATH YpPaBHEHUS
peakuuii MeXJay BeUIeCTBAMM C IHOMOUIbIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
A3bIKa XUMMH; IPOBOAUTD OTIBITHI,
HOJATBEPKIAIOLINE XUMUYECKHE CBOMCTBa
aM(OTEPHBIX OKCUI0B U THAPOKCUIOB; 3aBUCUMOCTb
CKOPOCTH XHMHYECKOW peakUuu OT Ppa3IMuHbIX
¢bakTopoB (mpUpoda pearupyrolux — BELIEeCTB,
KOHIIEHTpalusl BEIIECTB, JAaBJICHHE, TeMIlepaTypa,
KaTaqu3aTop, IOBEPXHOCTb  CONPUKOCHOBEHHS
pearupyromux BEMIeCTB).

MeTaaiabl

15

ITonoxxenue wmertamioB B llepuoaudeckoin cucreme
xumuueckux  anmementoB  JI. WM. MeHnzeneesa.
Merannnueckas KpUCTaJUTMYeCcKas pereTka u
MeTaJlJIM4ecKasi XuMuueckas cBsizb. O0mue gusnueckue
cBoicTBa MeTaioB. CriaBbl, UX CBOWCTBA U 3HAYEHHE.
XyMH4decKrue CBOMCTBA METAILIOB KaK BOCCTaHOBHUTEJCH,
a TaKXXe B CBETE UX IMOJOKEHHS B AJIEKTPOXUMUUYECKOM
psany HanpspkeHuM MetaiioB. Koppos3uss meTtaioB u
crocoObl 60pwrOBI ¢ Hell. Mertamnel B mpupoae. OOrue
CIOCOOBI UX MOJIYYEHUSI.

O0masi xapakTepuCTHMKA IIEJOYHBIX METAJLIOB.
Mertamel B npupoge. OOmue crnocoObl UX TMOTyYeHHUS.
Crpoenue aromoB. lllenouHble MeTamibl — MPOCTHIE

Hcnonp30Bath Npu XapakTepUCTUKE METAIIIOB M MX
COSTMHEHUM TTOHSITHS: «METAJUTBI», «pAn
AKTUBHOCTH METAJJIOBY», «IIIEJTOYHBIE METaJIbI»,
«IIIEJTOYHO3EMEIbHBIE METAIUIB», MCIOJIb30BaTh MUX
npu XapaKTEPHUCTUKE METaJJIOB; JlaBaTh
XapaKTePUCTUKY XUMHUUYECKUX IJIIEMEHTOB-METAIIOB
(IIeIOYHBIX METAaJIJIOB, MarHus, KaJIbITUS,
ATIOMHUHUSA, IKeje3a) MO0 HX TIOJOXKEHUI0 B
[Tepuonnueckoit CHUCTEME XUMHUYECKUX
snemenToB JI. 1. MenneneeBa (XUMHUYECKUN 3HAK,
MOPSAAKOBBIM HOMEp, MEpPUOJ, Tpylna, NOoArpynia,
OTHOCUTENIbHAsI aTOMHas Macca, CTPOCHHE aToma
(3apsn siapa, Yucio NMPOTOHOB M HEUTPOHOB B SIApE,




BEIIECTBA.  BaxHelmme  COEAMHEHUs  IIEJIOYHBIX
METAJIJIOB — OKCHJIbI, THIPOKCHIIBI U COJIH (XJIOPH]IBI,
KapOoHaThl, CyiIb(paThl, HUTPAThI), HX CBOWCTBA H
IIPUMEHEHHE B HApoJHOM Xxo3sucree. KanuitHbie
ya00peHUsI.

O0masi  XapakKTepUCTHKA JJIeMEHTOB  TJIAaBHOW

noarpynnsi I1 rpynmnel.

Crpoenue artomos. lllenoyHo3emenbHble MeETAIBI —
IIPOCTHIE BEILIECTBA. Baxneiimne COEIMHEHMS
LIEJTOYHO3EMEINIBHBIX METAJNIOB — OKCHUJIbI, TUAPOKCHUIIbI
U coiu (XJOpUbl, KapOOHATHI, HUTPATHI, CYyIb(]aTHI,
docdarbl), X CBOWCTBA W TPHUMECHECHHWE B HApPOIHOM
XO0341CTBE.

ANIOMUHUM.

CtpoeHue aToMa, pU3NYECKUE U XMMHUYECKHUE CBOICTBa
npoctoro BemecTBa. CoeAMHEHUST ATIOMUHUS — OKCHJI U
rUApoKkcHa, ux amdorepHbId xapakTep. Bakneimme
comu amomuHus. [IpumeHeHHe anOMUHHUS U €ro
COE€IMHEHUI.

Keaneso.

Ctpoenue atoMa, Qu3MYecKre U XMMHUYECKHE CBOICTBA
pocToro BemecTsa. I'enernueckue psaasl Fet? u Fe3,
Baxneiimne conu jxene3a. 3HaAueHHE »Kejle3a M €ro
COETMHEHUH ISl TPUPOJBI U HAPOIHOIO XO35MCTBA.

o0miee  YHWCIO  BJEKTPOHOB,  pacmpeieeHue
3JIEKTPOHOB MO DJICKTPOHHBIM CJIOSIM), TPOCTOE
BEIIECTBO, (OpMyJa, Ha3BaHWE W THUI BBHICIIETO
OKCHJIa W THUAPOKCUIA); Ha3bIBaTh COCIUHEHUS
METAJIJIOB M COCTABIIATh UX (OPMYJIBI IO HA3BAHUIO,
XapaKTEepU30BaTh CTPOCHUE, O0mme Qu3nuecKkue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BCIIIECTB-
METAJJIOB;, OOBSCHATH 3aBUCUMOCTb CBOMCTB (WM
MpPE/ICKa3bIBaTh CBOWCTBA) XMMHUYECKUX SJIEMEHTOB-
MeTauioB  (paguyc, METaUIMYECKUe  CBOMCTBa
JJIECMEHTOB, OKHCIHUTEIILHO-BOCCTAHOBHTEIb-HbIC
CBOWCTBAa 3JIEMEHTOB) U  00Opa3yeMblX HMH
COCJIMHEHUH (KHCIIOTHO-OCHOBHBIE CBOMCTBA
BBICIIMX OKCHJIOB M THIAPOKCHUJIOB, OKHUCIUTEIBHO-
BOCCTAHOBHUTEJbHBIC CBOWCTBA) OT ITOJOKCHUS B
[Iepuoauueckoil cUCTEME XMMHUYECKHX 3JIEMEHTOB
J1. 1. MeHzeneeBa; ONUCHIBATh O0IIME XUMHYCCKUE
CBOMCTBA METAJIOB C IIOMOIIBIO €CTECTBEHHOI'O
(pycckoro WM POJIHOTO) s3bIKa M SI3bIKA XUMUU;
COCTaBJISATH MOJIEKYJIAPHBIE YPABHEHUS pEaKIUu,
XapaKTepU3yIOIINUX XHUMHYCCKHE CBOMCTBa
METaJIJIOB U UX COCIMHEHUH, a TAKKE IJIEKTPOHHBIE
ypaBHEHMUS MPOLIECCOB OKHCIICHHUS -
BOCCTAHOBJICHUSI; YPaBHEHUS DJIIEKTPOIUTUYECCKON
JHUCCOIAAIINY; MOJIEKYJISIPHBIE, TTOJTHBIE H
COKpAIllCHHbIE HWOHHBIE YpPABHEHHS pPEaAKUHH C
y4aCTHEM 3JIEKTPOJIUTOB; YCTaHaBIIUBATh

MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM
aroMma, XHUMHYCCKOM CBSI3bI0, THUIIOM
KPUCTAUIMYECKON  PEIIETKH METalloB U HUX
COCIMHEHUH, UX OOIUMHU (U3UYECKUMU U XHUMH-
YeCKHMH CBOWMCTBAMHU; OIMCHLIBATE XHWMHYCCKHE
CBOMCTBA IIENOYHBIX U  IICIIOYHO3EMEIbHBIX
METAJZIOB, a TakKXe aJIOMHHHS H JKelie3a M HX
COEMHEHUN C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO
WA POJIHOTO) SI3bIKA M SI3bIKA XUMUMU; BBITIOJIHAT,
HaOII0IaTh H OITMCHIBATH XUMHYECKHI




SKCIIEPUMEHT MO0 PAcHO3HABAHUIO BaXKHEWUIIUX
KaTHOHOB METAaJIJIOB, TUJPOKCUI-HOHOB;
9KCIIEPUMEHTAIILHO HCCIIEI0BAaTh CBOIICTBA METAIOB
U WX COCIUHEHUN, pelIaTh 3KCIEePUMEHTaIbHBIC
3a7aun o  Teme  «MeTamibl»y;  ONMHUCHIBAThH
XUMUUYECKUH IKCIIEPUMEHT C MMOMOIMIBIO €CTECTBEH -
HOTO (PYCCKOTO WJIM POJHOIO) f3bIKa M SI3bIKA
XUMHH, TPOBOJUTH PACUYETHl MO0 XHUMHYCCKUM
dbopmynamM U ypaBHEHUSIM pEaKklMil, TPOTEKAIOIUX
C ydYacTHeM METAJUIOB W WX COCIUHCHHIA,
oOpamatecsi ¢ JiabopaTOpHBIM O00OpYAOBaHUEM U
HArpeBaTeIbHBIMU TPUOOpPaAaMH B COOTBETCTBHU C
IpaBUJIaMU TEXHHUKU O€30MacHOCTH; HaOMI0JaTh 3a
CBOMCTBAaMHM METAJUIOB M HMX COCIMHEHUN U SBJIE-
HUAMH, TPOUCXOIAIIMMH C HHUMH; OIHCHIBATh
XUMUYECKHA IKCIIEPUMEHT C IMOMOIIBIO €CTECTBEH-
HOTO (PYCCKOTO HWIM POJHOIO) s3blKa M SI3bIKa
XUMUU;IeTIaTh BBIBO/IBI o pe3yibTaram
IPOBEJICHHOTO YKCIIEPUMEHTA.

IIpakTukym 1. |1 Pemenue skcrieprMeHTAIBHBIX 3a/1a4d Ha pacrio3HaBanue | Paborate ¢ 1abopaTopHBIM  O0OpyIOBaHUEM U
CBoiicTBAa META/ZIOB H Y MIOJIyYCHUE COEAMHEHNUI METAJIIOB. HarpeBaTeNbHBIMU MPUOOpPaMH B COOTBETCTBUU C
HUX COeTHUHEHUM MpaBUjiaMyd TeXHUKHM Oe3omacHocTu. Habmronenue
CBOMCTB METAIOB M HX COCAUHCHHUM, SIBICHHH,
MpOUCXOAAIIMX ¢ HUMHU. OmnucCaHWE XHUMHYECKOTO
akcnepuMenTa. DopMmynupoBaHue BBIBOJIOB MO
pe3yJibTaTaM MPOBEJICHHOT0 YKCIEPUMEHTA
HemeTauibl 25 OO0mass xapakTepuCTUKa HEMETaIOB: TMoJIokeHue B | Mcmonb30BaTh Mpu XapaKTEPUCTHKE METAIIIOB U MX

[Tepuoauueckoil cucreme XUMUYECKUX 3iieMeHToB [l 1.
MeHeneeBa,0cOOEHHOCTH CTPOEHUS aTOMOB,
AIEKTpoOTpUIATENbHOCTh  (D0) «HEMETATTTUIHOCTH,
paa O0. Kpucramimueckoe CTpOEHHE HEMETaIOB —
MIPOCTHIX BemecTB. AiutoTponus. Ou3nyeckne CBONCTBA
HeMeTauioB. OTHOCUTENBHOCTh MOHATHUH «METaD» U
«HEMETaJI».

Boaopoa.llonoxenue Bomopoma B Ilepuoamueckoit
cucteMe xummdeckux sjaemeHtoB JI. M. Mennaeneena.
CrpoeHue aroma W Mosekyabl. ®Pusznueckue w

COCIMHCHUH TMOHSATHS: «HEMETAJIbD», «TaJOTECHBI»,
«aNJIOTPOMHBIE  BUJAOU3IMEHEHHS»,  <OKECTKOCTb
BOJBI», «BPEMEHHAS JKECTKOCTH BOJIBI», «IIOCTOSH-
Has KECTKOCTh BOJBI», «00Ias *KECTKOCTh BOJBI;
JaBaTbh XapaKTCPUCTUKY XHMHUYECKUX DJICMCHTOB-
HEeMeTa/uioB (BOAOpOJa, TalOTeHOB, KHUCIOPOa,
cepsl, azorta, docdopa, yriepoaa, KpeMHHUS) MO UX
nonoxennto B Ilepmonnueckoil cucreme XUMU-
YJeCKHUX JJIEMEHTOB J. n. MenneneeBa
(XMMHYECKUH 3HaK, MOPSAKOBBIA HOMEp, MEPHO],




XUMHYECKHE CBOMCTBA BOAOPOIA, €ro IOIy4eHHE U
IIPUMEHEHHUE.

Bonaa.

Crpoenue monekyinbl. BogoponHas Xxumuueckas CBS3b.
dusnyeckue cBoicTBa BOAbl. AHOMAIUN CBOMCTB BOJBI.
['uapoduneabie 1 ruapodoOHBIE BelecTBa. XUMUYECKHE
cBoiictBa Boabl. KpyroBopor BOaBl B MpuUpOJE.
Bopoounctka. Aspammst Boabl. beiToBbIE  (DHUIBTPHL
Munepanbable  BoAbl. JucTHiMpoBaHHas Bofa, ee
[IOJIyYE€HUE U IPUMEHEHHE.

OO0masi XapakTepUCTHKA raJIOTeHOB.

Crpoenue aromoB. IlpocTeie BeliecTBa UM OCHOBHBIE
COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kparkue cBenenus o xjope, Opome, ¢rope u ioxe.
[IpuMeHeHre TaJoreHOB U MX COEAMHEHUN B HAPOJTHOM

X03sIUCTBe. KOHCEPBAHTBHI IIHIIEBBIX IIPOJVKTOB
(IIOBAPEHHAA COJIb) Xumusa u nuwa.

Cepa.

Crtpoenue aroma, aJJIOTPOIUs, CBOMCTBA U MPUMEHEHHE
pomOuyeckoit cepbl. Oxcunsl cepsl (IV) u (VI), ux
MoJTy4eHue, CBOMCTBA U npuMeHenne. CepHasi KUCI0Ta U
€€ COJM, HMX NIPUMEHEHHWE B HAPOJAHOM XO3SUCTBE.
OO0uue npeacraBjieHusi 0 NPOMbIILUIEHHBIX CIOCO0ax
NMOJIyYeHUs] XHMHUYECKHMX BelecTB (Ha mpumepe
MPOM3BOACTBA CEPHOI KHCJIOTHI).

XuMHUYecKoe 3arpsi3HeHHe OKPYKAKIIeHl cpelbl U ero
NnocJieCTBHUS.

A3or.

CrpoeHue aromMa U MOJEKYJbl, CBOWCTBAa MPOCTOIO
BeIlleCTBA. AMMHUAK, CTPOEHHUE, CBOWCTBA, MOJYYEHUE U
npumeHenue. ConM  aMMOHHMS, UX CBOHCTBa W
npumenenue. Okcuapl azota (1) u (IV).

A30THas KHCIIOTa, €e CBOICTBA U mpuMeHeHue. Hurpatel
W HUTPUTH, TpobJeMa WX  COAEPKAaHHSI B
CEJIbCKOXO03IMCTBEHHOMN MPOAYKLUH. A30THBIE
yI00peHusI.

Dochop.

IpyIna, MOATPYyNNa, OTHOCUTEIbHAas AaTOMHAas
Macca, CTpoeHue aroma (3apsag  fapa, 4YHUCIO
IPOTOHOB M HEHUTPOHOB B sjape, oluiee 4Yucio
3JEKTPOHOB, pacHpeleleHUe IIEKTPOHOB IO
9JEKTPOHHBIM  CIIOAM), IIPOCTOE  BELIECTBO,
¢dbopmyna, Ha3BaHME M THUI BBICIIEIO OKCHAA H
ruapokcuaa, ¢GopMysia U XapakTep JIETydero
BOJIOPOJHOTO COEAMHEHN); Ha3bIBaTh COEIUHEHUS
HEMETA/NIOB U COCTaBJIATh MX (OPMYIBl 110
HA3BaHMIO; XapaKTEpU30BaTh CTPOCHHE, OOIIHE
¢usznueckue M XMMHMUYECKHE CBOWCTBAa MPOCTHIX
BELIECTB-HEMETAUIOB; OOBSICHATH 3aBUCUMOCTD
CBONCTB (mn IIpeCKa3bIBaTh CBOIICTBA)
XUMHUYECKUX  AJIEMEHTOB-HEMETAIOB  (paauyc,
HEMETAJUINYECKUE CBONCTBa JJIEMEHTOB,
OKHCJIUTEIbHO-BOCCTAHO-BUTEIIbHbIE CBOMCTBa
9JIEMEHTOB) M 00pa3yeMblX MMM COCAMHEHMM
(KHCIIOTHO-OCHOBHBIE CBOMCTBa BBICIIMX OKCHJIOB
U TUAPOKCHUOB, JETYy4YnX BOJOPOJHBIX
COCAMHEHUN, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBolicTBa) OT mnonoxeHus B llepuoamueckoit
cUCTeMe XuMuueckux oanementoB . .
MenneneeBa; onuchiBaTh OOLIME XMMHUYECKHE
CBOHCTBA HEMETAJJIOB C IOMOUIBIO €CTECTBEHHOIO
(pycckoro wiaM poOgHOTO) sA3bIKa M S3bIKA XUMHM;
COCTaBJISITh MOJIEKYJISIPHBIE YpaBHEHUS peaKIui,
XapaKTEePHU3yIOLINX XUMUYECKHE CBOMCTBA
HEMETAJUIOB W HMX COEIMHEHMM, a Takxke
9JIEKTPOHHBIE YPAaBHEHHUsI IPOLIECCOB OKHUCIIEHMS -
BOCCTAHOBJICHHUS; YpPaBHEHUS JJIEKTPOIUTHUYECKON
JUCCOLMALINN; MOJIEKYJISIDHBIE,  TIOJHBIE u
COKpAllleHHbIE HOHHBIE YpPaBHEHUS pEaKIui cC
y4acTHEM 3JIEKTPOJIUTOB; yCTaHaBJINBAaTh
MIPUYUHHO-CJIEACTBEHHbBIE CBSI3U MEXIY CTPOCHUEM
aToma, XUMHYECKOU CBSA3BIO, TUTIOM
KPUCTAJUTMYECKON pEIIeTKH HEeMEeTalJIoB U HX
COCIMHEHUH, UX OoOmuMH  (U3HUYECKUMH U




Ctpoenne aroma, ayuIOTPOMHs, CBOWCTBa O€JIOTO H
kpacHoro Qocdopa, wux mnpumenenue. OCHOBHBIC
coemuHeHus: okcua dochopa (V) um oprodocdopHas
kucnota, pocdarer. DochopHbie y1oOpeHUS.

Yraepona.

CtpoeHue aToMa, aJIOTPOIUs, CBOMCTBA MOAU(DHUKAIHA,
npumenenue. Oxcuasl yrinepoaa (I1) u (IV), ux cBoiicTra
u npuMmenenue. KapOoHaThl: KanbLUT, coJa, MOTAI, MX
3HaYeHHE B MPUPOJIEC U KUZHU YETIOBEKA.

Kpemnuuii.

CtpoeHue aToMa, KpPUCTANIMYECKUN KPEMHUH, €ro
cBorictBa u mnpumenenue. Oxcun kpemuusi (IV), ero
OpUpOAHbIE  pa3sHOBUAHOCTH. CHIMKAThl. 3HAYEHUE
COCIMHEHUN KPEMHHMS B JKMBOM W HEKHUBOW INPUPOJE.

IlousaTHe o cuInMKaTHOM IMPOMBIIIJIICHHOCTH.
XUMUWYECKME BEIIECTBA KAK CTPOUTEJIBHBIE U
OTJIEJJOYHBIE MATEPHUAJIBI (MEJI, MPAMOP, U3BECTHSIK,
CTEKJIO, IIEMEHT)

XUMHYECKUMHU CBOWCTBAMH;, OIHUCHIBAThH

XMMHYECKHE CBOWCTBa BOAOPOJA, TaJIOTCHOB,
KHCIopoaa, cepbl, asora, ¢dochopa, rpadura,
anMasza, KpeMHUS U UX COCAWMHEHHH C MOMOMIBIO
€CTECTBEHHOTO (PYCCKOTO HMJIM POJTHOTO) SI3bIKA U
SI3bIKa XHMMHH; OIMHUCHIBATH CIOCOOBI YCTpaHEHUs
KECTKOCTH BOJIBI U BBIMOJHATH COOTBETCTBYIOLIUH
UM  XUMHYECKHUH  DKCIIEPUMEHT;  BBHINIOJHATH,
HaOJI0aTh U OIHCHIBATh XUMHYCCKHIA
HKCIIEPUMEHT 110 Paclo3HaBaHUIO MOHOB BOJIOPOIA

U aMMOHHWs, Cyjibdar-, KapOoHAT-, CHIIHKAT-,
dochar-, xmopwa-, OpOMHUI-, HOIHUI-HOHOB;
9KCIIEPUMEHTAIBHO HCCIIENOBATH CBOMCTBA
METAJIOB " ux COEIUHEHUH, peiarpb

JKCIIepUMEHTalbHble 3agaun no TeMe «Hewme-
TAJUTbD»Y, OMHUCHIBATH XMUMHUUYECKHH SKCIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU POIHOTO)
si3pIKa M S3bIKA  XMMHH;  OoOpamarbcs ¢
1a00paTOPHBIM 000PYI0BAaHUEM U HArpeBaTEIbHBIMU
npudopaMu B COOTBETCTBUM C MPaBUJIAMU TEXHUKU
Oe3omacHOCTH;  Ha0mIOJaTh 32  CBOMCTBaMH
HEMETAJUIOB M WX COCAMHEHUN U SBJICHHUSIMH,
NPOUCXOSIIUMH C HHUMH; JelaTh BBIBOABI IO
pe3yJsibTaTam MPOBEJECHHOTO HKCIIEPUMEHTA.
MPOBOJUTH PAcUEThl MO XUMHUYECKUM (PopMyiaM H
YpPaBHEHUSIM PEAKIIHMI, MPOTEKAIOIMMNX C Y4acCTHEM
HEMETAJJIOB U UX COCTUHEHUI.

IIpakTUKyM 2.3 1. Pemenue sKcIepuMEHTANBHBIX 3agad 1o Teme | Pabotath ¢ s1abopaTOpHBIM O0OpYyIOBaHHEM U
CBoiicTBa coeqMHEHHH «loarpynmna rajorc¢HOBY. 2. Pemenne | HarpeBaTeNbHBIMU MPUOOPAMH B COOTBETCTBUU C
HEeMEeTaJLJIOB SKCIIEPUMEHTAIBHBIX 3amad 1o Teme «lloarpymma | mpaBunmamu TexHUKH Oe3zomacHocTH. Habmrogenwue
KUCIIOPOAA». 5. [Tonyuenwue, coOupanme U | CBOMCTB HEMETA/UIOB U HUX COCOUHEHMH, SBJICHUH,
pacro3HaBaHUE Ta30B. NPOUCXOASANMX € HUMH. OnucaHue XUMHUYECKOTO
sKkcnepuMenTa. DPopMyIupoBaHUE BBIBOJOB IO

pe3yJibTaTaM MPOBEJIEHHOT0 YKCIEPUMEHTA
O0600menne 3HaHWii mo | 11 [lepuonuueckuit 3akoH u Ilepuonuueckas cucrema | YcTaHaBIMBaTh CBSI3b MEXAY LENbIO HM3YUYECHUS

XUMMH 3a Kypc

xumuuecknux  anmementoB  JI. WM. Menjeneena.
@Du3NUEeCKUl CMBICI TOPSJIKOBOTO HOMEpa JIJIEMEHTA,

XUMHUU W TEM, JIA 4YEro oOHa OCYICCTBIACTCA
(MOTI/IBaMI/I); BBITIIOJIHATD CaMOOIICHKY,




OCHOBHOM ITKOJIbI.
IMToaroroBka
K rocyaapcTBeHHOI

HTOrOBOM  aTTecTaluu
(0rmd)

HOMEPOB IE€puoAa W  TIPyHIbl. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB JJIEMEHTOB U HUX COCIMHEHUW B
MIEpUO/Iax U Ipynnax B CBETE NPEACTAaBICHUN O CTPOCHUH
ATOMOB 3JIEMEHTOB.

3HaueHHE NEPUOJUYECKOr0 3aKOHA. Buabsl XMUMHUECKHX
CBS3¢M M TUNBl  KPUCTAUIMUECKUX  PEIIETOK.
B3auMoCBA3p ~ CTPOEHMSI M CBOHCTB  BEILECTB.
Knaccudukanus XUMHUYECKUX PEAKIUH MO Pa3IMuHBIM
npu3HaKaM (YUCJIO M COCTaB  pearupyoiiux Hu
00pa3yromuxcs BeIlecTB; HAIMUKe

rpaHuibl pazaena ¢asz; temnoBod 3(h(exT; u3MeHeHue
cTeneHen OKHUCJICHUS aTOMOB; HCII0JIb30BaHUE
KaTajau3aTopa; HampaBieHue mnpoTekaHus). CKOpOCTh
XUMHUYECKHX peakmuid M (DaKTOphl, BIMSIONIMC HA HeEe.
OOpaTtuMOCTh ~ XMMHUYECKHUX pEaKIUuil U  CIOCOOBI
CMEIICHUSI XUMHUYECKOTO PAaBHOBECHS.

[Ipoctble U croxxHbIe BeniecTBa. MeTauibl 1 HEeMETaLIbI.
['eneTndeckue psabl MeTauIa, HEMETAIa U IEPEXOAHOTO
MeTaia. OKCHIIBI U THAPOKCUABI (OCHOBAHUS, KUCIIOTHI,
am(poTepHBIC  THUAPOKCUABI), comu. MX  cocras,
KJaccugukanus u oOIIe XUMHUECKUe CBOWCTBA B CBETE
TEOPUU DIIEKTPOJMTHUYECKONW JUCCOIManuu. bbIToBas
XUMHUYECKass TPAMOTHOCTh. XUMUSI U MHINA.(M3 pasjerna
«XuMHusl ¥ OKU3HB).3HAUCHHE XHMHYECKOW HayKud B
pEIIeHNH COBPEMEHHBIX IKOJIOTUYECKUX MPOOIEM, B TOM
YUCIIe B MPEJOTBpAIICHUU TEXHOTEHHBIX  H
HKOJIOTMYECKUX KaTacTpod

3aKJIIOYAIONIYIOCA B KOHTpOJIE 3a MPOIECCOM
W3y4eHHS XUMHUH ¥ BHECCHUU HEOOXOIUMBIX
KOPPEKTUBOB,  COOTBETCTBYIOIIUX  dTalmam H©
cmoco0aM H3y4eHHS Kypca XUMHUU; BBITIOTHATH
CaMOOLICHKY, 3aKJIIOYAIOIIYIOCS B OLIEHKE Mpoliecca
U pe3yjbTara M3Yy4YeHUs Kypca XMUMHUU OCHOBHOU
IIKOJIBI, MOJABEJCHHMM  HWTOIOB Ha  OCHOBE
COOTHECEHHUsI IeJiel U pe3ysbTaTOB; CTPOUTH
KU3HEHHBIE H TPO(ECCHOHAIBHBIC IUIAHBI C
Y4E€TOM KOHKPETHBIX COLHMAIbHO-UCTOPUUECKUX,
NOJIMTUYECKUX W HKOHOMUYECKUX  YCIIOBHUH;
0CO3HaBaTh COOCTBEHHEIE LIEHHOCTH u
COOTBETCTBME WX MPUHUMAEMbIM B  KHU3HHU
pelIeHusIM; BECTH JHAJIOr Ha OCHOBE paBHO-
NpPaBHBIX OTHOLIEHU M B3aUMHOIO YBA)KCHUS;
BBIJICISITh HPABCTBEHHBIM AacHeKT TMOBEIACHUS W
COOTHOCHUThH TOCTYNKH (CBOM U APYTUX JIIOJEH) U
COOBITUSI C TMPUHATBHIMH STHYECKUMH HOPMaMH; B
npejaenax CBOMX BO3MOXKHOCTEH
MPOTUBOACHCTBOBATh JCHUCTBUAM W BIHSHUSM,
NPEACTABISIIOIIUM YIPO3y KHU3HHU, 3J0POBBIO U
0e30IMaCHOCTH JTUYHOCTH U O0IIECTRA.

Hroro 71 uac

I/I3y‘-ICHI/Ie KypcCa XUMHUH B 9 xmacce Aac€T BO3MOXHOCTb 06y"-IaIOH_[I/IMC$I AOCTHUYD CIICAYIOIIHNX PE3YJIbTATOB PA3BUTUSAL
Juunocmuvimu pe3yiabTaTaMi U3YYCHHA IPEAMETA «XHUMHUSLY SBIISIIOTCS CICOYIOIUE YMCHUA!
- 0CO3HaBaTb CAMHCTBO U LCIIOCTHOCTD OKPYXKAKOUICTO MUPA, BOSMOKHOCTHU €T0 IO3HABACMOCTH U 00BSICHUMOCTH Ha OCHOBE JOCTHKEHUH HAyKH;
- IOCTCIICHHO BBICTPANBATHh COOCTBEHHOE OEJIOCTHOEC MUPOBO33PCHUC: OCO3HABATH HOTpe6HOCTB U TOTOBHOCTB K CaM006pa3OBaHI/IIO, B TOM YHUCJIC U B paMKax
CaMOCTOSTENbLHON eITeILHOCTH BHE IIKOJIBI,
- OHCHUBATb )KU3HCHHBLIC CUTYyalluUU C TOUKH 3PCHUA 0e30macHoro o6pasa KHU3HHU U COXPAaHCHHSA 310POBbA;
- OLICHUBATh YKOJIOTUYECKUI pHUCK B3aMMOOTHOIIIEHUH YeloBeKa U IIpupoAbl.




- (hopmMHpOBaATH KOJOTUYECKOE MBIIIICHHE: YMEHUE OLEHUBATh CBOIO JIEATEIBHOCTh U MOCTYIKU JPYTUX JIIOJIeH C TOUKU 3PEHUSI COXPAaHEHHS OKpY Karollen
Cpelibl - rapaHTa KU3HU U 0JIaronoay4us Joiei Ha 3emiie.
Memanpeomemnvimu pe3yinbTaTaMu U3YUEHUS Kypca «XUMHI» ABISIETCS (POPMUPOBAHNE YHUBEPCAIBHBIX YUeOHbBIX aeicTBuit (YVY /).
- IepBOHAYAJIbHBIC MPEACTaBICHUS 00 UIEAX U O METOaX XUMHUHU KaK 00 YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJCTBE MOJICIIMPOBAHUS SIBJICHUN U
MIPOLIECCOB;
- YMEHHE HaXOJIUTh B PA3IMYHBIX HCTOYHHUKAX MHPOPMAIUIO, HEOOXOAUMYIO ISl PEIICHUS XUMUYECKUX TPOOIIEM U MPEACTABIATh €€ B MOHATHOU (hopMe;
MPUHUMATD PEIICHUE B YCIOBUSIX HEMOJHOW U U30BITOUHOM, TOUHOM U BEPOATHOCTHON MH(POPMAIIH;
- YMEHHUE [MOHUMATh U UCII0JIH30BATh XUMUYECKUE CPEICTBA HATIISTHOCTH JJIs1 MIUTFOCTPAIIMK, UHTEPIIPETAIliH, apTyMEHTALIUH;
- YMEHHE BBIJIBUTATh TUIOTE3bI MPU pellieHNe Y4eOHbIX 3a]1a4 U TOHUMATh HEOOXOJMMOCTh UX
- YMEHHUE MPUMEHATh UHIYKTUBHBIC U JE€AYKTHUBHBIE CIIOCOOBI PaCcCyKICHUN, BUJIETh Pa3IUYHbIC CTPATETUU PEIICHUS 3a/1ay;
- YMEHHE CaMOCTOSATEIbHO CTABUTh 11€JIU, BEIOUPATh U CO3/1aBaTh aJTOPUTMBI JIJIsl pEHICHUs YIeOHBIX XUMUYECKUX MPOOIIeM;
- YMEHHUE IJIAHUPOBATh U OCYIIECTBIISITh ACSITEIILHOCTD, HAIIPABICHHYIO HA PEIICHUE 3a/1a4 UCCIIEI0BATEIILCKOTO XapaKTepa;
Pezynamuensle YY/[:- camocTosITenbHO 00HAPYKUBATh U (POPMYIIHPOBATH YISOHYIO TIPOOIIEMY, OTIPENEIATh 1eb YIeOHO! AeITeIhHOCTH,
- BBIJIBUTATh BEPCHUH PEIICHUS MPOOJIEMBI, 0CO3HABATh KOHCUHBIN PE3yJbTaT, BRIOMPATh U3 MPEJIOKCHHBIX H UCKATh CAMOCTOSTEIIEHO CPEACTBA JTIOCTHKCHUS
1[€JIH;- COCTABIATH (MHIWBUYaIbHO WM B TPYIIIE) IJIaH PEHICHUS TPOOIEMBI;
- paboTas 1o TUTaHy, CBEPATh CBOM JICHCTBUS C IEIBIO U, IIPU HEOOXOAMMOCTH, HCIIPABIISITh OIIMOKH CAMOCTOSITEIIBHO;
- B IMAJIOT€ C YYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAaHHBIE KPUTEPUU OLICHKH.
Ho3nasamenvuvie YY/[:
- aHaJIM3UPOBATh, CPABHUBATH, KIACCUPHUIIMPOBATH U 000011aTh ()aKThI U SBJICHUA. BBISBISTH IPUUUHBI U CIEACTBUS MMPOCTHIX SBICHHM.
- OCYIIECTBJISITh CPaBHEHUE, KJIACCU(UKAITUIO, CAMOCTOSITEIIbHO BEIOMPAsi OCHOBAHUSI M KPUTEPUU TSI YKa3aHHBIX JIOTUUECKHUX ONEpaIlHii;
- CTPOUTH JIOTHYECKOE PaCCYKICHHUE;
- CO3/1aBaTh CXEMATHYECKUE MOJIEIU C BBIIEJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
- COCTaBIIATH TE3UCHI, Pa3IMYHbIE BUJIbI IJIAHOB (MIPOCTHIX, CIIOKHBIX U T.I1.).
- MpeoOpa3oBbIBaTh HHGOPMAIINIO U3 OJHOTO BUA B APYroM (TabiauIly B TEKCT U TIp.).
- YMEThH OMpPEEsITh BO3MOXKHbIE UCTOYHUKN HEOOXOIMMBIX CBEJIEHUH, MPOU3BOAUTE OUCK HMH(POPMAIINH, aHATH3UPOBAThH U OIIEHUBATh €€ TOCTOBEPHOCTh
Kommynuxamuenwvie YY/[:
- CaMOCTOSTEIbHO OPTaHU30BBIBATH YUEOHOE B3aUMO/ICHiCTBHE B TpyIIe (OMpeAensTh oOIIHe e, pacipeaesaTh POIH, JOTOBAPUBATLCS APYT C IPYTOM U
T.J.).
- (opmynrpoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO, ApTyMEHTUPYET HX.
- OCYIIECTBJISTh B3AUMHBIM KOHTPOJIb M OKAa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aMOITOMOIIIb.
- OPraHU30BBIBATH U MJIAHUPOBATH YI€OHOE COTPYAHUUYECTBO C YUUTENIEM U CBEPCTHUKAMMU; ONPEENATh eI U (YHKIIMU YIACTHUKOB, CITIOCOOBI
B3aUMOJICHCTBUS; INTAHUPOBATH OOITHE CIIOCOOBI PAOOTHI:
- Opathb Ha ceOs MHUIIMATHBY B OPTaHU3AI[UU COBMECTHOTO JIEHCTBUS (JI€TI0BOE JIUJEPCTBO);
- BJIaJIETh MOHOJIOTHYECKON M TMAJIOTHYeCKOr (hopMaMu peur B COOTBETCTBUHU C TPAMMATHUYECKUMHU M CHHTAKCHUYECKMMHU HOPMaMHU POJTHOTO SI3BIKA;
IIpeomemmnvimu pezynomamamu U3y4eHUs IpeIMeTa SBISIIOTCS CIEYIOIINE YMEHUS:
- OCO3HaHHE POJIU BEIIECTB:
- OIIPEACIIATH POJib PA3JIMYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;



- OOBSICHATD POJIb BELIECTB B X KPYTOBOPOTE.
- pPacCMOTPEHUE XUMUYECKUX IPOLECCOB:
- IPUBOJIUTH IPUMEPBI XMMUUYECKHUX IIPOLIECCOB B IIPUPOJE;
- HaXOJIUTh YEPThl, CBUAETEILCTBYIONIME 00 OOIMMX IPU3HAKAX XUMMHUUYECKHUX IPOLECCOB U UX Pa3INUUsiIX.
- NCIOJIb30BAHNE XUMHUECKUX 3HAHHUH B OBITY:
— OOBSICHATH 3HAUEHUE BEIIECTB B KU3HU U X034HCTBE YEIOBEKA.
- OOBSACHATH MUD C TOUKH 3PEHUSI XUMHUU:
— IIEPEYUCIIATh OTIIMYUTEIIbHBIE CBOMCTBA XMMUYECKUX BEILIECTB;
— pa3Iu4aTbh OCHOBHBIE XUMUYECKHUE MPOLIECCHI;
- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPTAaHUUYECKUX BEILECTB;
- IOHUMATh CMBICII XUMUUYECKUX TEPMUHOB.
- OBJIAZICHUE OCHOBAMM METOJIOB ITO3HAHMS, XaPaKTEPHBIX ISl €CTECTBEHHBIX HAYK:
-aHaJIM3MPOBaTh U OLEHUBATh MOCJEACTBUA JUIsl OKpY’Karollel cpelbl ObITOBOM M MPOM3BOACTBEHHOMN AESTEIBbHOCTH YEJIOBEKa, CBA3AHHOM ¢ nepepadoTKon

BCIIECTB;

-hopMHpoBaHHe NMPEACTABICHUI O 3HAYCHUH XMMHUYECKON HAYKH B PEIIEHUH COBPEMEHHBIX IKOJIOTHYECKUX MPOOJIeM, B TOM YHUCIIE B MPEJOTBPAIICHUH
TEXHOTCHHBIX H IKOJIIOTHUICCKUX KaTacTpod.

- XapaKTepu30BaTh METO/Ibl XUMHUECKON Hayku (HaOI0ieHIE, CpaBHEHHE, YKCIIEPUMEHT, U3MEPEHHE) U X POJb B IIO3HAHUU IPUPO/IBL;

- MPOBOAUTH XUMHUECKHUE OIBITHI U SKCIIEPUMEHTHI U OOBACHSTH UX PE3YJIbTATHI.

- YMEHHE OLICHUBATh MOBECHUE YEIOBEKa C TOUKH 3PEHUSI XUMUUYECKOM 0€30MaCHOCTH 1O OTHOIICHHUIO K YEIOBEKY U MPUPO/IE:

- UCTIONIb30BaTh 3HAHUS XUMUU TIPU COOTIOICHUY TTPABUJI UCTIOIB30BaHUS OBITOBBIX XUMHUYECKUX TIPETapaToB;

— pa3nuYaTh OnacHble U 0€30MacHbIE BEIIECTBA.

PesynibTaTaM ocBOCHHS Kypca XHMHH
BbINyCKHUK HAYYUTCS:

®* OIIUCHIBATH CBOI\/'ICTBa TBépI[BIX, KUAKUX, FaSOO6pa3HBIX BCILICCTB, BbIACIAA UX CyHIeCTBeHHI)IC HpI/I3HaKI/I;

* XapaKTepU30BaTh BEIIECTBA 110 COCTAaBY, CTPOSHHUIO M CBOMCTBAM, YCTAHABJIMBAThH MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEKIY JaHHBIMU XapaKTePUCTUKAMU
BEIIECTBA;

* PacKpBIBATh CMBICII OCHOBHBIX XHMUYECCKHX TOHATHIA «aTOM», «MOJICKYJIa», «XXUMHUECKUH 3JIEMEHT, «IIPOCTOE BELIECCTBOY, «CII0KHOE BELICCTBOY,
«BAJICHTHOCTBY, UCIIOJIb3YS 3HAKOBYIO CHCTEMY XHMHU;

* U300paXkaTh COCTAB MPOCTEUIIIMX BEIIECTB C TOMOIIBI0 XUMUYECKUX (POPMYJT M CYIITHOCTh XUMUYECKUX PEAKIIMN C TIOMOIIBIO XUMHUYECKUX YPaBHEHUH;

® BBIYUCIIATH OTHOCI/ITGJ’IBHYIO MOJ'IeKy.TISIpHy}O n MOJ'ISIpHYIO MacCChI BEIICCTB, a TaAK¥XKE MaCCOByI-O JOJIF0 XUMHNYECKOT'O 3JIEMECHTA B COCANHCHUAX MJIA OLICHKH UX
MPAaKTUYECKON 3HAUMMOCTH;

hd CpaBHI/IBaTI) 10 COCTaBy OKCHJbI, OCHOBAaHHA, KUCJIOThI, COJIN;

* KJITaCCU(DUIIUPOBATh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI M COJIU 110 COCTaBY;



* [10JIb30BaThCA 1a0OPATOPHBIM 000PYJOBAHUEM U XMMUYECKOM MOCYA0M;* IPOBOAUTH HECIOKHBIE XUMUUECKUE ONBITHI U HAOJIIOJCHHS 3a U3MEHEHUSIMU
CBOWCTB BEIIECTB B MIPOIECCE MX MPEBPAILCHHIA; COOII0IATh MPaBHJIa TEXHUKH O€30MIaCHOCTH MPU NPOBEICHUH HAOIIOCHUN 1 OTIBITOB;® pa3nyarhb
HKCHEPUMEHTAIBHO KUCIOTHI U IENOYH, MOIb3YSACh MHAMKATOPAMU; OCO3HABATh HEOOXOAUMOCTh COOJIIOZIEHNS Mep 0€30I1aCHOCTH IIPU 0OpallieHUH ¢
KHUCJIOTaMH U ILEJI0YaMH.* PACKPBIBATH CMBICI IepHoIn4ecKoro 3akona /. V1. MeneneeBa;* ONUCHIBaTh U XapaKTePU30BaTh TAOIUUYHYIO OopMy
IIEPUOINYECKON CUCTEMbBI XUMUYECKUX JIEMEHTOB;® XapaKT€PU30BaTh COCTAB ATOMHBIX SEP U PACIPEIEICHAE YHUCIIA JIEKTPOHOB 110 AIEKTPOHHBIM CIIOSM
aTOMOB XMMHMUYECKUX JIEMEHTOB MaJIbIX [1€PUOJ0B IEPUOINIECKON CUCTEMBI, a TAK)KE KaJIUs U KaJIbLINS;

* pa3In4aTh BUABI XUMUUECKON CBS3U: HOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJICHTHYIO HENOJISIPHYIO U METAJUINYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIbI BEIIECTB, 0OPA30BAHHBIX XUMHUYECKUMH CBS35IMH Pa3HOTO BUJIA;

* BBISIBJIATh 3aBUCHUMOCTb CBOMCTB BEIECTB OT CTPOEHUS UX KPUCTAJUIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYIISPHBIX, METAJUINYECKHX;

* XapaKTepU30BaTh XMMUYECKHE AJIEMEHTHI U UX COCAMHEHUS Ha OCHOBE ITOJIOKEHHSI SJIEMEHTOB B EPUOINIYECKOIN CHUCTEME U OCOOEHHOCTEW CTPOCHUS MX
aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUEHHE [IEPUOIUUECKOI0 3aKOHA U IIEPUOINYECKON CHUCTEMbI XUMHUUECKHUX 3JIEMEHTOB

. . MenneneeBa; * 00bACHATh CyTh XMMUYECKHUX MPOLIECCOB U UX NMPUHLUIINAIBHOE OTINYUE OT (PU3HUECKUX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHNS XUMUUYECKUX PEaKLInii;

* yCTAHaBJIMBATh MPUHAUIEKHOCTh XUMHUUECKON PEAKLIUHU K OIPEAeIEHHOMY THITY 110 OAHOMY M3 KIaCCU(PHUKALIMOHHBIX TPU3HAKOB: 1) 10 YUCIY U COCTaBY
HCXOJHBIX BEILIECTB U MPOAYKTOB pEeaKIMH (PEaKIMi COSAMHEHNUS, PA3JI0KEHU, 3aMELIECHHs] U 00OMEHa); 2) 1O BbIACIECHUIO WIH MOTJIOLEHUIO TETIOThI
(peakiu SK30TepMUUECKUE U SHIOTEPMHUUECKHE); 3) IO U3MEHEHHUIO CTENEHEH OKUCIEHUS XUMUUECKUX JIEMEHTOB (PEaKIMU OKUCIUTEIbHO-
BOCCTAHOBUTEINBbHEIC); 4) 110 00paTHMOCTH Ipoliecca (peakuu o0paTuMbie 1 HEOOpaTUMBIE);

* COCTaBJIATh YPaBHEHHUS HJIEKTPOIUTUYECKOM TUCCOIMALIMYU KUCIIOT, IIeJI0UeH, COJIeH; MOJIHbIE U COKpAIEHHbIE HOHHbIE YPAaBHEHUsI peakiuii oOMeHa;
YpaBHEHHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIU;

* IPOrHO3UPOBATh MPOAYKTHl XMMUYECKHX peakiuil mo popMmynam/Ha3BaHUSIM UCXOIHBIX BEILECTB; ONPEAEIATh HCXOAHbIE BEIIECTBA 110 (OpMYyIaM/Ha3BaHUSAM
MIPOJYKTOB PEAKIUH;

* COCTaBJIATh YpaBHEHUs PEAKLUi, COOTBETCTBYIOIINX MOCIEI0BATEILHOCTH («IIEMOYKE)) MPEBPAIIEHNI HEOPraHUYECKHUX BEILECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITH B IPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUAETEILCTBYIONINE O TPOTEKAHUN XMMHUECKOHN peaklnu;

* IPUTOTOBIIATH PACTBOPBI C ONIPEENEHHON MacCOBOM 10JIEH PACTBOPEHHOIO BEIIECTBA;

* OIPENENSATh XapaKTep Cpebl BOJAHBIX PACTBOPOB KUCIIOT U LIEJI0UEN 1O M3MEHEHUIO OKPAaCKU MHAUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKLIMH, IOATBEPKAAIOIINE HAIMUUE B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

* OIPENENSTh MPUHAIIC)KHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY M3 U3YUEHHBIX KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI,
COJIN;

* COCTaBIIATH (DOPMYJIBI BEIIECTB [0 UX HA3BAHUSM;

* OIPEJENSATh BAJIEHTHOCTD U CTENIEHb OKUCIIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBIIATH (DOPMYJIBI HEOPTAaHUYECKUX COETMHEHUH 0 BaJICHTHOCTSIM M CTENEHSIM OKHUCIIEHUS JIEMEHTOB, a TaKXkKe 3aps/ilaM HOHOB, YKa3aHHBIM B Ta0JIHIIE
pPacTBOPUMOCTHU KHUCIIOT, OCHOBaHUI U COJIEH;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUSI (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BELIECTB (METAJJIOB M HEMETAJJIOB) U UX BBICIIMX OKCH/IOB,
00pa30BaHHBIX TEMEHTAMU BTOPOTO M TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBONCTBA, XapaKTepHbIE sl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUIsl KAXKAO0T0 M3 KJIACCOB HEOPTaHMUECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;



* IPUBOAUTH IIPUMEPHI PEAKIIUH, TOATBEPKIAOIINX XUMUYECKHE CBOWCTBA HEOPIAaHUYECKUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHUH U COJIEH;

* OIPEIENSATh BELIECTBO-OKUCIUTEND U BEILIECTBO-BOCCTAHOBUTEID B OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN OanaHC (Ul U3yUYEHHBIX PEAKIMA) 110 NPEATI0KEHHBIM CXEMaM peaKIuii;

* IPOBOJIUTH JTaOOPATOPHBIE OMBITHI, OATBEPKIAIOIINE XUMHUECKUE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEILECTB;

BbINyCKHUK IOJYYUT BO3MOKHOCTh HAYYHThCH:

* IpaMOTHO 00paIaThcs ¢ BEIECTBAMU B IIOBCEHEBHOM KHU3HH,

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOICHHSI ITPABUII IKOJIOIMUECKH 0€3011acCHOr0 MOBEACHMS B OKPY KalOLIeld IPUPOIHOI cpele;

* IOHUMATh CMBICT U HEOOXOIMMOCTh COOIIOICHUS TIPEANUCAHIH, TPEASIaraéMbIX B MHCTPYKIHUAX 110 HCIIOJIB30BAHMIO JICKAPCTB, CPEJCTB OBITOBON XMMHUU U
Ap-;

* HCII0JIB30BATh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTHU IIPU BBIIIOJHEHUH UCCIIEI0BATENIBCKUX IPOEKTOB 110 U3YUYEHUIO CBOMCTB, CIIOCOOOB MOIYYEHUS U
pacrio3HaBaHMs BEIIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, CIIOJIb3YSI CPEJICTBA YCTHOM M MUCHbMEHHOW KOMMYHHKAIMH IPU padOTe ¢ TEKCTaMU y4eOHUKA U
JONOJTHUTEIBHOM JIUTEPaTypOil, CIPaBOUYHBIMHU TaOJIMLAMH, IPOSBIISITE TOTOBHOCTh K YBaXKEHUIO MHON TOUKH 3pEHUS IIPH 00CYKACHUHU Pe3yJIbTaToB
BBIIIOJTHEHHOU paOOoThI;

* 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOLieccax, KpUTUYECKH OTHOCUTHCS K IICEBJOHAaYyYHON MHPOPMAaLUH, HeA0OPOCOBECTHOM
peKiIamMe, Kacaroulelcs UCIO0Ib30BaHUs Pa3IMUHbIX BELIECTB.

* OCO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUH JUISl IPAKTUUYECKON EATEIbHOCTH YEI0BEKa,;

* OIIMCBIBATh U3YYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JJIOTUKY CHCTEMHOI'0 aHAJIN3a;

* IPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSX MEPHOANYECKON CHCTEMbl XMMUYECKUX 3JIEMEHTOB Il OObSICHEHUS U PEBUIEHUS CBOICTB KOHKPETHBIX BELIECTB;
* pa3BUBaTh HH(POPMAIMOHHYIO KOMIIETEHTHOCT TIOCPEICTBOM YIITyOJIeHUs 3HAaHUA 00 HCTOPUHU CTAaHOBJICHUS XMMUYECKON HayKH, €€ OCHOBHBIX TOHATHH,
MIEPUOANYECKOr0 3aKOHA KaK OJHOI0 M3 BAKHEHIINX 3aKOHOB IIPUPOABI, a TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAYKH U TEXHUKH.

* COCTaBJIATH MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS 0 COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPBI PEAKIIUH, TOATBEPKNAIOIINX CYILIECTBOBAHUE B3aUMOCBSI3H MEX Y OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEILECTB;

* IPOTHO3UPOBATh PE3YIbTaThl BO3AEUCTBUSI Pa3IMUHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUYECKOM peaklnu;

* IPOrHO3UPOBATh PE3yIbTAThl BO3JACHCTBUS Pa3IMUHBIX (PAKTOPOB HAa CMELIEHHE XUMUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOrHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHBIE UM BOCCTAHOBUTEIbHbBIE CBOMCTBA C YUETOM CTETIEHEH OKUCIIEHUS 3JIEMEHTOB,
BXOJIIIUX B €r0 COCTaB;

* BBISIBIIAITH CYLIECTBOBAHHME FEHETUUECKOM B3aUMOCBSI3U MEXK/y BEILIECTBAMU B PSIy: POCTOE BEIIECTBO — OKCHJL — T'MJIPOKCH]I — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE MPOEKTHI [0 UCCIIET0BAHUIO CBOIMCTB BEIIECTB, MMEIOIINX BaXXHOE MPAKTHUECKOE 3HAUECHHUE.

KaneﬂnapHO-TeMaanecxoe IJIAHUPOBAHHE

Ne

Mara Tema ypoka KOPPEKTHPOBKaA




YpOKa Ilnan dakTt
1 XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA Ha OCHOBAHUU €T0 MOJI0KEHHUS B
03.09.2024 [Tepuoanueckoii cucreme . 1. Menaeneena
2 XapakTepucTUKa XMMHUYECKOT0 3JIEMEHTA Ha OCHOBAHUU €r0 MOJIOKEHHUS B
05.09.2024 [Tepuoauueckoit cucreme . 1. Menneneena
3 XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA Ha OCHOBAHUU €T0 MOJIOKEHHUS B
10.09.2024 [Tepuoanueckoii cucreme . 1. Menaeneena
4 [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema /. 1. Menneneesa B
CBETE YUYEHMS O CTPOCHUM aTOMa XHUMHYECKasi OpraHu3alus )KUBOM U
12.09.2024 HEXUBOU ITPUPOJBI
5 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema /Jl. 1. Menneneesa B
CBETE YUYEHHS O CTPOCHHM aTOMa XHUMHUYECKasi OpraHu3alus >KUBOM 1
17.09.2024 HEXUBOU ITPUPOJBI
6 19.09.2024 Knaccudukanusa XuMHUECKUX peaklUi MO pa3IMYHbIM OCHOBAHHIM
7 24.09.2024 [ToHsiTHE O CKOPOCTH XMMUYECKON pEeaKIIuKU
8 26.09.2024 Karanuzatopsl
9 01.10.2024 0O0001eHne U cucTeMaTH3anus 3HaHui 1o TeMe «BBeneHume»
10 03.10.2024 O0001eHne U cucTeMaTH3als 3HaHUI 10 TeMe «BBeneHume»
11 08.10.2024 Konmponvnasa paboma Ne 1 no meme «Beedenue»
12 ITonoxxeHne 3reMeHTOB-MeTauIoB B Ilepuoanueckon cucreme . H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS X aToMOB. Du3nueckre CBONCTBa
10.10.2024 MeTasuioB. CIutaBsl
13 15.10.2024 XUMHYECKHE CBONCTBAa METAJIIIOB
14 17.10.2024 Mertanst B mpupoje. Obiue cnocoObl UX TOTyYeHUS
15 22.10.2024 [TonsiTHiE O KOPPO3UH METAIIIOB
16 24.10.2024 [Ienounble MeTaUIBL: 00IIast XapaKTEPUCTHKA
17 05.11.2024 CoenrHeHus EI0YHbIX METAIIIOB
18 07.11.2024 [[lenoyHO3eMeNbHBIE METAJIBI: 00Ias XapaKTePUCTHKA
19 12.11.2024 CoeMHEHNs EI0YHO3EMEBHBIX METAILIOB
20 AIOMUHUYN — IEPEXO0/IHbIN 3J1IeMeHT. PU3NUECKUE U XUMUUECKUE
14.11.2024 CBOMCTBa amtoMHUHMA. [loTydeHne u NpruMeHeHne aTFOMUHUS
21 19.11.2024 CoenuHeHus amOMUHUS — OKCHUJ M TUJIPOKCHU, UX aM(I)OTepHLIﬁ




XapakTep

22 Keneso — snement VIII rpymmbel no6o4yHOM moArpymnmbl. PU3nUecKue U
21.11.2024 XMMHYECKHE CBOMCTBA kele3a. Haxoxaenue B npupoie

23 Coenunenus xxene3a +2,+3 ux KayecTBEHHOE ornpezenenue. ['eneTnueckue
26.11.2024 psanel Fe *2u Fe ™2

24 28.11.2024 O060061eHre 3HaHUN 10 TeMe «MeTauTbI»

25 03.12.2024 KonTpoabsHnas padora Ne2no teme «MeTauib»

26 XUMUNYECKHWE BEHIECTBA KAK CTPOUTEJIBHBIE U ITOJEJIOUYHBIE
05.12.2024 MATEPUAIJIBI (MEJI, MPAMOP, U3BECTHAK, CTEKJIO, HEMEHT)

27 [pakTnyeckas padora Ne 2PemieHne 3KCiepuMEHTAIbHBIX 3a/1a4 HA

pacro3HaBaHMe U MOJyYeHHUE COSTMHEHUN METAILJIOB

10.12.2024

28 12.12.2024 OOmas XxapakTepUCTUKA HEMETAIIOB

29 OO01muye XMMHYECKHEe CBOMCTBA HeMeTaJioB. HeMeTausl B ipupoe u
17.12.2024 CIocoObI UX MOTyUYEHUs

30 19.12.2024 Bonopon

31 24.12.2024 Bona

32 26.12.2024 ["anorensl: o0Omas XapakTepUCTHKA

33 Coenunenus rajoreHoB. KOHCEPBAHTHI ITUIEBBIX ITPOJYKTOB
07.01.2025 (ITOBAPEHHAS COJIb). Xumust u nuina.

34 09.01.2025 Kucnopon

35 14.01.2025 Cepa, ee (pu3nUecKre U XUMUYESCKUE CBOWCTBA

36 16.01.2025 CoenunHenus cepbl

37 21.01.2025 CepHas KuCJIOTa Kak AJIEKTPOJIUT U €€ COJIH.

38 OO01mure npeICTaBICHUS O MPOMBITIUIEHHBIX CIIOC00aX MOTyICHHS

XMMHYECKHUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA CEPHOUN KUCIIOTHI).

23.01.2025 XHUMHYECKOE 3arpA3HEHNE OKPYKAOIIEH CPEBI U €ro MOCIEICTBHS

39 28.01.2025 A30T U ero cBoiicTBa

40 30.01.2025 AMMHAK U €70 COeIUHEHNUS.

41 04.02.2025 Conu aMMoHUs

42 Oxkcupsl a3ota. A30THask KACIOTA KaK AJIEKTPOJIUT, €€ IPUMEHEHHE

06.02.2025




43 11.02.2025 A30THas KHCITOTa KaK OKUCJIUTENb, €€ MOJIyYEeHUE

44 13.02.2025 dochop. Coequnenus dpocdopa. [Tonarue o hochopHBIX y10OpeHUIX

45 18.02.2025 Yraepon

46 20.02.2025 Oxkcupsl yriaepoaa

47 VYronbHas kucioTa u € coian.)KecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHeHus
25.02.2025

48 27.02.2025 Kpemuuii

49 04.03.2025 Coenunenus kpeMHusi. CUIIMKaTHASI TPOMBIIIJICHHOCTh

50 06.03.2025 O606mmenue o Teme «Hemeramibn

o1 KonTpoubnas padora Ne 3 no reme «Hemerannb»
11.03.2025

52 IIpakTuyeckas padora Ne 3 o Teme DKCIIEpUMEHTAIIbHBIE 33/1a4U 110
13.03.2025 teme «lloarpynna kuciopona»

53 IIpakTuyeckast padora Ne 4 1o Teme DKCIIEPUMEHTAIIbHBIE 33/1a4U 110
18.03.2025 teme «Iloarpynna asora u yriaepoaa»

o4 IIpakTnyeckas padora Ne S o teme [lonydenne, cobupanue u

pacro3HaBaHUE ra30B

20.03.2025

55 ITepuonnueckuii 3axkoH u Ilepuonnueckas cucrema /. 1. Menneneesa B
25.03.2025 CBETE TEOPUU CTPOCHUS aTOMA.

56 Buibl XUMHUYECKUX CBSI3€HM M TUIIHI KPUCTAJUIMUECKUX PEIIETOK.
27.03.2025 B3auMoCBA3b CTPOCHHS U CBOWCTB BELIECTB

57 Bubl XUMHUYECKUX CBS3€M M TUIIBI KPUCTATUIMUECKUX PEIIETOK.
08.04.2025 B3anmoCBA3b CTPOEHUSI 1 CBOMCTB BEUIECTB

58 Knaccudukanuss XuMUYECKUX PEAKIUiA MO0 Pa3TMUYHBIM ITPU3HAKAM.
10.04.2025 CKOpOCTbh XMMUYECKHUX PEAKIIUI

59 Jucconmanus 3J€KTPOJIUTOB B BOAHBIX pacTBopax. OHHbIE ypaBHEHUS
15.04.2025 peaKuui.

60 17.04.2025 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. (IOBTOPEHHE)

61 22.04.2025 [IpomexxyTouHast arTecTaius 1o XuMuU. TecTUpoBaHUE

62 24.04.2025 OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

63 29.04.2025 Krnaccudukanus u CBOWCTBa HEOPraHMIECKUX BEIIIECTB.

64 01.05.2025 Pemenue 3amau Ha Temy «MaccoBast 1 00beMHAs! 107U BEIIECTBY»




65 06.05.2025 Pemenue 3amau Ha Temy «MaccoBast 1 00beMHAs! T0TH BEIIECTBY»
66 08.05.2025 Knaccudukanus u cBoiicTBa HEOPraHMUECKUX BEIIECTB. (IIOBTOPEHNUE)
68 13.05.2025 OKHCIIHTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH. (TOBTOPECHHE)
69 15.05.2025 NoHHbIe ypaBHEHHSA(IIOBTOPEHHUE)
70 BeiToBas XuMHUECKasi TPaMOTHOCTb. 3HAYCHNE XUMUUECKOW HAyKH B
pEIIEHNH COBPEMEHHBIX KOJIOTUYECKUX MPOOJIeM, B TOM YHCIIE B
20.05.2025 NPEJOTBPALICHUN TEXHOT'€HHBIX U IKOJOTHUECKUX KaTacTpod
71 beITOBas XMMHUUECKasi TpaMOTHOCTh. 3HAYEHUE XUMUYECKON HAyKH B
pEIIeHNH COBPEMEHHBIX SKOJIOTUYECKUX MPOOJieM, B TOM YHCIIE B
22.05.2025 NPEJOTBPALICHUN TEXHOT'CHHBIX U IKOJOTHYECKUX KaTacTpod




