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COJAEPKAHUE OBYYEHUA
8 KUIACC

HepBonaqanbnme XMMHNYECKHUE NMOHATUA

[IpenmeT xumuu. Posib XuMUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. 1ella v BEIIEeCTBA.
du3nyYecKue CBOMCTBA BEIIECTB. ATperaTHOE COCTOsIHME BenlecTB. [loHsATHE 0O METOAaX MO3HAHUS
B xuMuu. YucTeie BemecTBa u cMecu. CiocoObl pa3iesieHusi CMeceH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThI. CUMBOJIBI XUMHYECKHUX 3JIEMEHTOB. [IpocThie
U CJIOKHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popMyiia. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MTOCTOSIHCTBA
coctaBa BewlecTB. OTHOcuTeNbHass aromMHass Macca. OTHOCHUTENbHAs MOJEKYJSpHAas Macca.
MaccoBas 107151 XMMUYECKOIO 2JIEMEHTA B COCIUHECHUHU.

KonunuectBo BemectBa. Moinb. MonsipHas Macca. B3auMocBsA3b KOJIMYECTBA, MACCHI U UMCTIA
CTPYKTYPHBIX €IMHUI] BerecTBa. Pacuérel mo ¢opMyiiaMm XUMHUIECKUAX COSTMHEHUH.

dusnyeckne M XUMHYECKUE SBJIICHUSA. XHWMHYECKas peakmus W e€¢ TpU3HAKH. 3aKOH
COXpaHEHHsI MACChl BEUIECTB. XUMUUYECKHE ypaBHeHUs. Knaccupukanus XUMHUECKHX PEaKIIHiA
(coenuHeHMs, pa3I0KEHUs, 3aMeIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW NOCYAOHM, MpaBWjiaMu palbOThl B JIabopaTOpuud W NpUEMAMHU
oOpamienns ¢ 1abopaTopHBIM O00OPYIOBAaHWEM, M3YyYCHHE M ONHCAaHWE (PU3MYECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaboIeHne pu3ndeckux (TIaBlieHue BOCKa, TasHUE JIbJa,
pacThpaHue caxapa B CTYyINKe, KUIIEHHE M KOHACHCAIUS BOJAbI) U XMMUYECKUX (TOpEHUE CBEYH,
MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTON) SIBJICHUH, HAOTI0OICHUE 1
OMHMCAaHMUE TIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pas3lioKeHue caxapa, B3auMOICHCTBHE
CEpPHOM KHUCIOTHI C XJopuaoM Oapus, pasznoxeHue ruapokcuga menu (II) mpu HarpeBanuw,
B3aUMOJICHCTBHE Kee3a ¢ pacTBopoM coiu menu (1), m3ydeHne crmocoOoB pa3aesieHus CMecei: ¢
MIOMOIIBI0 MarHuTa, (GUILTPOBAaHUE, BhIMAPUBAHUE, TUCTHILUIAIUS, XpoMaTorpadus, MpoBeACHUE
OYMCTKM TIOBAapE€HHON coiu, HAOJIIOJEHUWE U ONHCAHUE pPe3yIbTaTOB IPOBEJICHUS OIbITa,
WLTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChI, CO3/ITaHUE MOJIETICH MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxxuelimmne NMpeaACTABUTE/IN HEOPTAHNIECCKUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopom — 3/eMEHT M MpPOCTOE BEUIECTBO.
Haxoxzaenue xuciaopoja B npupoze, GU3NIecKue U XUMUYECKHUE CBOMCTBA (peaKIMy TOpeHus).
Oxcunpl. Ilpumenenue kucinopoaa. CrocoObl MOMYYEHHUS KHCIOpOAAa B J1a0OpaToOpuH H
npoMbIlIeHHOCTH. KpyroBopot kuciopona B mpupoje. O30H — alOTpOIHass MOIu(UKaIus
KHUCJIOPO/Ia.



TernoBoil >QdexkT XUMHUYECKOW peakuuu, TEePMOXUMHUYECKHE YpaBHEHHUS, 5K30- U
SHAOTEPMHUECKHE peakuuu. TOomauMBO: yroib M MeETaH. 3arps3HEHHE BO3/yXa, YCHUJICHUE
HNapHUKOBOTro 3¢ (ekTa, pa3pylieHue 030HOBOT'O CIIOSL.

Bomopon — aneMeHT u mpocToe BeriecTBo. HaxoxkieHrne Bogopoaa B mpupoe, huzndeckue
1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI nmonyueHus. KucioTsl U conu.

Momnsipablii 006EM ra30B. Pacu€Thl M0 XUMHUYECKUM YPAaBHEHUSM.

Oduznueckue CBOMCTBA BOAbl. Boaa kak pactBopurenb. PactBopbl. HacellieHHble U
HEHACBIIEHHbIE PAaCTBOPBL. PacTBOpUMOCTh BemecTB B BoAe. MaccoBas Joyisl BENIECTBA B
pacTBope. XuMHuueckue cBoiicTBa BoAbl. OcHOBaHUs. Pollb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Boabl B Ipupoje. 3arps3HEHHE MPUPOAHBIX BoiA. OXpaHa M OYMCTKA
MIPUPOJHBIX BOJI.

Knaccudukanus sHeoprannueckux coeaunennit. Oxcuapsl. Knaccuduxanus OKCHAOB:
coneoOpa3yrorire (OCHOBHbIE, KUCIOTHBIE, aM(OoTepHbIe) U Hecoeobpasyromue. HomeHnkmarypa
OKCUJI0B. PU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuioB.

OcunoBanusi. Knaccudukanus ocHOBaHMIA: MIENTOYM W HEPACTBOPUMbBIE OCHOBAHMS.
Homenkiarypa ocHoBaHuil. PU3WUECKHE W XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lonydenue
OCHOBAaHUH.

Kucnorsl. Knaccudukamus kucinor. Homenknarypa kucinor. Ouzndeckue M XUMUYECKHUE
cBoucTBa KUCIOT. Psag aktuBHOCTH MeTasioB H. H. bekerosa. [loyuenue Kucnior.

Comu. Homenkiarypa coneil. @u3nyecKknue U XMMHYECKUE CBOMCTBa cosied. Ilonmyuenue
COJICH.

I'eneTnueckas CBSI3b MCKY KJIaCCaMHU HCOPIraHUYCCKUX COCﬂHHCHHﬁ.
Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OMNpEEIICHUE COACPKAHMS KHCIOpOJaa B BO3AyXe, MOJIYYCHHE, COOMpaHUeE,
pacro3HaBaHue M HM3y4EHHE CBOMCTB KHCIIOpOJa, HAOMIO/IEHHE B3aUMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJOBHSI BO3HUKHOBEHHS W MpPEKpalleHus: TopeHus (mokapa), 03HAKOMIIEHUE C
o0Opa3uaMu OKCHJIOB M ONMCAHKUE UX CBOMCTB, OJy4Y€HUE, COOMpPaHUE, pACTIO3HABAHKE U U3YUECHHE
CBOWCTB BOjOpoAa (ropeHue), B3auMojeicTBUEe Bojopoja ¢ okcuaoMm menu (II) (Bo3moxHO
HCIIOJIb30BaHUE BHUEOMATEPHAIOB), HAOIIOJEHUE OOpa3IOB BEIIECTB KOJIUYECTBOM 1 MOJIb,
uccleloBaHUE OCOOEHHOCTEM pacTBOpEHHs BEHIECTB C Ppa3IMYHOW  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEACIEHHOM MAacCOBOM JO0JIEM pPacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJbl C MeETaulaMU (HATPUEM M KajiblMeM) (BO3MOXHO HCIOIb30BAHUE
BUJIEOMATEpPUAJIOB), MCCIEI0BaHUE 00pa3lloB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOI0JICHNEe WM3MEHEHUS OKpPacKM HMHIMKATOPOB B pacTBOpaxX KHUCIOT U UIENOYeH, U3ydeHHE



B3anMoercTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCJIOT ¢ METaJllIaMU, PEaKIIUA
HEUTpAIM3aLNH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOI'0 METAIa APYTrUM
M3 pacTBOpa COJM, PEIICHHE >SKCIEPUMEHTANbHBIX 3aj1ady N0 Teme «BakHeillue Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

Ilepuoanueckuii 3akon u Ilepuoauyeckasi cucrema xumudeckux djaemenros /. HU.
MemnneneeBa. CTtpoenue atomoB. XumMmuueckasi ¢Bsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBble MONBITKH KJIaccU(PUKALIMA XUMUYECKUX 3JIeMeHTOB. [loHsATHE O TpymIax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIC U IIET0YHO3EMEIbHBIC METAIUIbI, FaJIOTeHbI, HHEPTHBIE Ta3bl). JJIeMEHTHI,
KOTOpPBIE 00pa3yioT aM(pOTEPHBIE OKCUIBI U TUAPOKCHUIBI.

Ileppognuecknii  3akoH. Ilepmogmyeckas cucreMa XHMHMYECKHX — dyemMeHTOB /I
U. MenneneeBa. Kopotkomnepuognas u JiuHHONepuoaHas (opmbl Ilepuoanueckoii cucteMbl
xumnyeckux dnemeHtoB Jl. U. Menpeneea. Ilepuoasl u rpynmbl. PU3UYECKUNA CMBICHT
IIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oTonsl. DneKTpoHsl. CTpOEHUE 3IEKTPOHHBIX
o0onouek aroMoB TiepBbIX 20 xumHUeckux dneMeHToB Ilepuomgmueckoir cucremsl /I,
N. MenpeneeBa. XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 110 €ro NMoJ0KEHUI0 B [lepuoanueckon
cucteme /1. 1. Menneneena.

3aKOHOMepHOCTI/I HN3MCHCHHA paanyCa aTOMOB XMMHUYCCKUX BJICMCHTOB, MCTAJINIMICCKUX U
HEMETaJINYECKUX CBOMCTB 10 rpymmnam 1 nepuogam.

3uauenue [lepuonuueckoro 3akoHa u [leproinueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIsI
pa3BUTHUS Hayku U nipakTuku. Jl. 1. MeHneneeB — yu€HbI U Ipak/IaHUH.

Xumuueckas CBSI3b. KoBanentHas (monsipHast u HEMnoJsipHas) CBS3b.
DNEKTPOOTPULIATEIIBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAs! CBSA3b.

CreneHn okuciaeHUsS. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIE pPCaKru. HpOHCCCBI OKHUCJICHUA
1 BoccTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

U3ydeHue o0pa3lioB BEIIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJIEHCTBHE THIPOKCH A INHKA
C pacTBOpaMU KHUCJIOT H INEJIOYEH, IPOBEICHHUE OIBITOB, WIIIOCTPUPYIOLIUX IIPUMEPHI
OKHUCJIMTENbHO-BOCCTAHOBUTENBHBIX peaKINil (rOpeHue, peaklMK pa3oKeHUs, COCTMHEHNS).

Mesxcnpeomemmnuie céa3u



Peannsaum[ MCKIIPEAMCTHBIX CBSI3CH IIpru U3Y4YCHUU XUMHUH B 8 Kkiacce OCYHICCTBIISACTCA
4gCpe3 NCIIO0JIb30BAHNUC KaK O6IJ_II/IX CCTCCTBCHHO-HAYYHbBIX HOHHTHﬁ, TakK U HOHHTI/II\/'I, ABJIAIOIIMXCS
CUCTCMHBIMU IJIAA OTACJIBHBIX IIPEAMCTOB CCTCCTBCHHO-HAYYHOT'O THUKIJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBIC ITOHATHA: Hay‘IHBIf/’I q)aKT, Trumnore3a, TCoOpusd, 3aKOH, aHaJIU3,
CHHTE3, KJ'IaCCI/I(l)I/IKaIII/ISI, NEPUOAUIHOCTD, Ha6HIO)1€HI/I€, OKCIICPUMCHT, MOACIHNPOBAHUC,
HU3MEPCHUC, MOACIIb, ABJICHUC.

duznka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJ, H3O0TOIIbI,
PaJIMOAaKTUBHOCTh, MOJIEKYJa, SJICKTPUYECKUN 3apsij, BEIIeCTBO, Telo, O00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, Ta3, (U3MUYCCKHUE BCIMYUHBI, CIUHUIBI M3MEPECHHS, KOCMOC, IUIAHETHI,
3BE3161, ColHIIC.

buonorus: ¢porocunTtes, qeixanue, buocgepa.

['eorpadums: atmocdepa, runpocdepa, MUHEpaITBI, TOPHBIE TTIOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo u XMMHYeCKas peaKnus

Ilepuonuueckuii  3akoH. Ilepuoguueckas cucTemMa XUMHYECKUX 3jeMEeHTOB  /[I.
U. MenaeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUM CBOWCTB XUMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalaMs, KAIbIUA W WX COCAUHCHUN B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoi cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHJBl XUMUYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUJ1a XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIECTB. XHWMHUUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJacCaM HEOPraHWYECKUX COCAMHEHUN, TeHeThYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanuss XuMuueckux peaxkiuil Mo pa3jiudHbIM IpU3HAKaM (IO YUCIY U COCTaBy
YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3P PEKTY, 0 H3MECHEHHIO CTETICHEH OKHCIICHHS
XAMHYECKUX JJIEMEHTOB, 10 OOpaTUMOCTH, TIO0 YYaCTHUIO Karamusaropa). OK30- U
HHAOTEPMHUUECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHUSI.

Ilonsitue o CKOpPOCTH XUMHYECKOMU PCaKI M. ITonstne 00 O6paTI/IMBIX u HeO6paTI/IMBIX
XUMHUYCCKHUX PCAKIUAX. IToHsiTE O TOMOTE€HHBIX U T'CTCPOICHHBIX PCAKIIHAX. [TonsTue o katanuse.
ITonsiTHE O XMMHUYECKOM PaBHOBCCHH. CDaKTOpBI, BJIMAIOIIKWE HAa CKOPOCTH XUMHYECKOMN p€aKkuu 1
IMMOJIOKCHUEC XUMHUYCCKOT'O PaBHOBCCH.



OKUCIUTEIIFHO-BOCCTAHOBUTEIbHBIC pC€aKkumnu, 3J'I€KTpOHHBIﬁ OajlaHC OKHMCJIUTEIBHO-
BOCCTAaHOBUTEIILHOM pcaKkuuu. CocraBiienne ypaBHeHI/Iﬁ OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ C UCIIOJIb30BAHUCM MCETOAA SJICKTPOHHOI'O OajlaHca.

Teopust 3AEKTPOJUTUYECKON AUCCONUALMU. DJICKTPOJUTHI M HEIJIEKTPOJUTHl. KaTHOHBI,
aHUOHBI. MEeXaHU3M JUCCOLMAIMH BEUIECTB C PA3JIMYHBIMU BUAAMU XUMHUYECKOU CBsI3U. CTENeHb
mucconuanuu. CUIIbHBIC U CI1a0bIe SJIEKTPOTUTHI.

Peakuuu moHHoro obomeHa. YcCnoBusi MPOTEKAHUSI peaKIMii MOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOWCTBa KHUCJIOT, OCHOBAHUN M COJIEM B CBETE
MpeiCTaBlIeHUN 00 DSJIEKTPOJUTUYECKON aucconuanuu. KadecTBeHHBIE peaklMd Ha HOHBI.
[ToHsITHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICTSIMU KPHUCTAUIMYECKUX PEIMIETOK HEOPraHWMYECKUX BEIIECTB —
METAJUIOB U HeMeTauioB (Tpadura © anMasza), CIOXKHBIX BEIIECTB (XJIOpHAAa HATpusi),
WCCIICJIOBAaHNE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW pEaKkIWu OT BO3JCUCTBUS DPa3IUYHBIX
(bakTOpOB, MCCIEAOBAHNE SJIEKTPOMPOBOTHOCTH PACTBOPOB BEIIECTB, MpOIECCa AMCCOIHAIINN
KHCIIOT, IIEJIOYEH U cojieil (BO3MOXKHO MCIOIb30BaHNUE BUIEO MAaTEPUAJIOB), TPOBEICHUE OMBITOB,
WUTFOCTPUPYIOIMNUX TPU3HAKU TMPOTEKAHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHHE OCaJKa,
BBIJICJICHNE Ta3a, 0Opa30BaHHME BOJbI), OIBITOB, WJUTIOCTPUPYIOMIUX MPUMEPhl OKHCIUTEIHHO-
BOCCTAaHOBHUTEINILHBIX pPEaKIUil (rOpeHue, peakiMu pPa3joXKeHUs, COSAMHEHUS), pacro3HaBaHUE
HEOPTaHWYECKMX BEIIECTB C TIOMOIIBI0 KAa4eCTBCHHBIX pEaKIWid Ha WOHBI, pEIICHHE
AKCIIEPUMEHTATBHBIX 3a7a4.

HeMeTtauasl 1 UX COeAMHCHUA

OO6mras xapakTeprcTuka raoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTETICHN
okucneHus. CtpoeHue u (QpU3NUECKHE CBOMCTBA MPOCTHIX BELIECTB — I'aJIOTEHOB. XUMHYECKHE
CBOWMCTBAa Ha IpUMepe XJopa (B3aUMOJCHCTBHE C MeTaljlaMM, HEMETalllaMH, IIeJ0YaMH).
Xnoposonopoa. CossiHasg KUCJIOTa, XUMUYECKHE CBOWCTBA, MOJIydeHHUE, TpUMeHEHUE. [leficTBue
XJIOpa U XJOPOBOJOPOJA HAa OPraHu3M 4esoBeKa. BakHelnue XJIOpUIbl M MX HAXOXKICHHUE B
pUpo/Ie.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEeHH OKHcieHusa. CTpoeHue M (U3MUYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCITIOPOAAa U Cepbl. AJUIOTPOMHBIE MOAM(PHUKAIMN KUCIOPOJa M cepbl. XMMHUYECKHE CBOMCTBA
cepel. CepoBomopoj, cTpoeHue, (pu3nueckue U XuUMHUYecKHe cBOHCTBa. OKCHIBI Cepbl Kak
MIPEICTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas KHMCIOTa, (U3MYECKHE M XMMHYECKUE CBOMCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIIOT U crieruduieckre). XUMHUUECKUEe Peaklnu, JIexKalue
B OCHOBE ITPOMBILIUIEHHOT'0 CII0C00a MOJy4YeHHsI CEpHOI KUCIO0Thl. [IpuMeHeHne cepHoil KUCIOTHI.
Conu cepHOM KHCIOTBHI, KaueCTBEHHas peakuus Ha cyinbdar-uoH. HaxoxxneHnue cepbl u eé



COCIMHEHUN B NpUpOAE. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COCIUHEHUSIMU CEPBI
(KUCIIOTHBIE TOXKIH, 3arPSI3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBPAILICHUSI.

OOmas xapakTtepucThka »3j1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHH OKHUCIEHMs. A30T, pacHpocTpaHeHHE B MpHUpojae, (U3NYECKUEe WU
XUMHUYecKue cBoricTBa. KpyroBopor azorta B mpupojae. AMMHUaK, ero pu3nyeckue 1 XMMUYeCKue
CBOIACTBA, MOJlydyeHUe U npumMeHenne. Coim aMMOHUS, UX (PU3NYECKHE U XMMHUYECKHUE CBOMCTBA,
npuMeHeHue. KauecTBeHHass peakiysi Ha MOHbI aMMOHMs. A30THasg KHCIOTa, €€ MOJydeHHE,
¢usznyeckue M XUMHUYECKHE CBOMcTBa (0OIME KakK MpeAcTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Mcmomp30BaHuE HUTPATOB W COJNCH aMMOHHSI B KadeCTBE MHHEPAIbHBIX
ynoopeHnii. XUMHUYECKOe 3arps3HEHUE OKPYXKAIoIIeH cpeibl COSIMHEHUSIMU a30Ta (KUCIOTHBIC
JOXAH, 3arpsi3HEHUE BO31yXa, MOYBBI U BOAOEMOB). PDocdop, amaoTponHble MOAUPHUKALUU
dochopa, pusnueckne n xumuueckne cBoiictBa. Oxcuna dochopa (V) u docdopnas kucnora,
dusnyueckre U XUMHYECKHE CBOMCTBa, mosydeHue. Vcmonp3oBanue ¢ocdaToB B KadecTBe
MUHEPaIbHbBIX yI00PEHUH.

OO6mas xapaktepuctuka djeMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTpPOCHHS AaTOMOB,
XapaKTEepHbIE CTENICHU OKHUCIICHHS. YTIEpPOJ, alNIOTPOIHbIE MOAU(DUKALINK, PACTIPOCTPAHEHUE B
npupone, Guznueckrue U XuMuIeckue cporctea. AncopOuus. KpyroBopoT yriepoaa B mpupoje.
Oxcunpl yriepona, ux (U3MYECKUe U XMMUYECKHUE CBOMCTBA, NEHCTBUE HA KUBbIE OpraHU3MBI,
MOJTYYCHUE W TIPUMEHEHHE. DKOJOTHYECKHE MPOOJIeMbI, CBSI3aHHBIE C OKcuaoM yriepona (IV),
TUIoTe3a rio0aabHOro MOTEIIICHUS KITMMaTa, MapHUKOBBIN (D QeKT. YTonbpHas KUCIoTa u e€ Cou,
ux (U3NYECKUEe U XUMUYECKHUE CBOMCTBA, MOJy4yeHUEe U IpuMeHeHrne. KauecTBeHHas peakiius Ha
KapOoHaT-NOoHKI. Vcnions30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEITHCKOM
XO35MCTBE.

[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKHMX BEIIECTBAX KaK O COCJAMHEHHSX YTiepoja
(MeTaH, 3TaH, dTWICH, alleTHJICH, 9TaHOJ, TJIUIEPUH, YKCyCHas KucioTta). [IpupoiHbie HCTOYHUKH
YTIIEBOAOPOIOB (YTOJIb, IPUPOIHBINA ra3, He(Th), MPOAYKTHI HX TIepepadoTKH (OEH3MH), X POJIb B
ObITy U TpOMBIIUIEHHOCTH. [loHSTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KHpax, Oeikax,
VJIJIEBOJIaX — M HMX POJM B JKU3HU 4YeEJIOBeKa. MaTepualbHOE €IMHCTBO OPraHUYECKHX |
HEOPraHMYECKUX COCIMHECHUM.

KpemHuuii, ero ¢usnueckre U XUMHYECKUE CBOMCTBA, IOJIyY€HHE U MPUMEHEHHE.
Coenunenns kpemHus B pupojie. O6mue npeacrasieHus 00 okcuae kpemuus (IV) u kpemHHEBOM
kucaote. CUIMKaThl, X UCIOJIb30BaHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaskHel1e cTpouTenbHble
MaTepuabl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, xkene300eroH. IIpoGnemsl Oe3omacHOro
VCII0JIb30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii IKCcnepumenm:

n3y4eHre oO0pa3IOB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTBI, MPOBEICHHE
KaueCTBEHHBIX peaklUid Ha XJIOPUI-UOHBI M HAOJIIOJECHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,



oTpaXkarolue (U3nYecKre U XMMUYECKHE CBOMCTBA rajOreHOB M MX COEAMHEHHH (BO3MOXKHO
WCIIOJb30BAHUE BHUACOMATEPUATIOB), O3HAKOMJICHHE C 0Opa3laMu XJIOpHUAOB (TaJOreHUIOB),
O3HAKOMJIEHME ¢ oOpa3lamMu cepbl U €€ COeJIMHEHUSMHU (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEepUaoOB), HaOMIOJeHHWe mporecca oOyriMBaHUA  caxapa TOA  JCUCTBHUEM
KOHIICHTPHUPOBAHHON CEPHOI KHUCIIOTHI, U3yUYEHUE XUMHUYECKUX CBOMCTB pa30aBIIEHHOW CepHOU
KHUCJIOTHI, MPOBEJICHNE KAueCTBEHHOM peakluu Ha cyib(}ar-uoH U HaOJI0ACHHE NpU3HAKa e
IPOTEKaHMsl, O3HAKOMJIEHHE ¢ (U3NYECKUMH CBOMCTBaMM a30Ta, (ocopa U UX COCIUHEHHUH
(BO3MOKHO HCIIOJIb30BAaHUE BHICOMATEPUAIIOB), o0Opa3amMu a30THBIX U (HOCHOPHBIX yIOOpEeHHIA,
nojyyeHue, coOupaHHe, paclo3HaBaHUE U U3y4YEeHHE CBOWCTB aMMHUaKa, MPOBEICHUE
KAaueCTBEHHBIX peaKklUil Ha MOH aMMOHUS U (ocdaT-MOH U N3y4E€HUE IPU3HAKOB MX MPOTEKaHMs,
B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCIJIOTBI C MEJbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), U3y4YE€HUE MOJIeNIeN KPUCTAIIMUECKUX PEIETOK anmasa, rpaduta, QpysuiepeHa,
O3HAKOMJICHHE C IPOLECCOM aJCOpPOLMU pPacTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YIIEM HU
YCTPOICTBOM NpPOTHBOras3a, IMOJIy4eHUE, COOMpaHHE, PpAcClO3HABAHME W H3YYEHHE CBOMCTB
YTJIEKUCIIOTO T'a3a, MPOBeIeHUE KaYeCTBEHHbIX peaKkluil Ha KapOoHAT U CUJIMKAT-UOHBI U U3yUEeHHE
IIPU3HAKOB MX IIPOTEKaHWs, O3HAKOMIICHME C MNPOAYKIMEW CHIMKAaTHOW IPOMBIIUICHHOCTH,
pEeIIeHNE SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxkHele HeMeTaulbl U X COEIUHEHUSD.

MeTaiibl ¥ X COeANHCHUA

OO6m1as xapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX MOJIOKEHUS
B Ilepuonnueckon cucreme xumuueckux 3yemMeHToB JI. M. MenneneeBa U CTpOEHUs aTOMOB.
Crpoenue metaiuioB. Metajmyeckass CBSI3b W MeETaJUIMYeCKas KPUCTAUIMYECKas pelIETKa.
DNEKTPOXUMUYECKUN psAJl HaAMpsHKeHUW MeTauioB. DuU3MUecKUe W XUMHYECKHE CBOMCTBA
MeTtaoB. O6mme crnocoObl moaydeHus: MetauioB. [ToHsATHE O KOPPO3UHM METAIJIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOPATIOMUHHI, OpoH3a) U HUX
MIPUMEHEHHE B OBITY M IPOMBIIIUICHHOCTH.

[[lenounble MeTAIUIBL: MOJOKEHNUE B [lepuoanyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOEHUE MX aTOMOB, HaxXOXJAEHHE B MNpupoje. Pu3nueckue U XUMHUUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kajus). OKCUIbI U TUAPOKCU/IBI HATpus U Kanus. [Ipumenenue
IICJTOYHBIX METAJIJIOB M UX COCIUHCHMU.

[[lenouyHO3eMeENbHBIE METAIIBI MATHUWA W KaJIbLIMKU: ToyioxkeHue B [lepuonndeckoi cucreme
xumuueckux 3iemeHToB J[. M. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXO0XJICHUE B IPHUPOJE.
du3nyeckue U XUMUYCCKHE CBOMCTBA MarHus M Kajbllus. BakHelmue coeqUHEHHUS KallblIMs
(okcua, ruapokcua, conu). XKECTKOCTh BOABI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuii: mnosoxenue B Ilepuognueckoil cucreMe XMMHUYECKMX 3JIeMEHTOB [l
N. Menneneesa, CTpoeHHE aTOMA, HAXO0XKACHUE B Tpupoe. PU3ndecKue U XUMUIECKUE CBOMCTBA
atoMUHUSA. AMQOTEpHBbIE CBOICTBA OKCHJIA U THIPOKCHIA AIFOMUHUS.



Kenezo: mnonoxenne B Ilepuoguueckod CcuUCTEME XUMHYECKHX 3JIEMEHTOB  /JI.
N. MenaeneeBa, CTpOCHHE aTOMa, HAXOXKICHUE B MpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA
xeneza. Oxcuppl, ruapokcuabsl u conu xene3a (II) u sxenmesza (III), mx coctaB, cBoiicTBa H
IIOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3llaMH METAJUIOB U CIUIABOB, HX (PU3MYECKUMU CBOMCTBAMU, H3y4EHUE
PE3yJIbTaTOB KOPPO3HH METAJIIOB (BO3MOYKHO MCIIOJIB30BAHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJA KalblMUsg W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEpUAJIOB), HUCCIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, Mpollecca TOpPEHUs Kene3a B
KHCIIOpoie  (BO3MOXHO  WCTIOJB30BAHHE  BHUJACOMATEPHANIOB), TPU3HAKOB  MPOTECKAHUS
KAaueCTBEHHBIX PEaKIINil Ha MOHBI: MATHUS, KAJIBIIHS, AIFOMUHMSL, ITMHKA, xkene3a (1) u xenesa (111),
meau (1), HaGmrogeHue v onucaHue MPOLECCOB OKPALTMBAHUSA MJIAMEHU MOHAMU HATPHs, KaIHs U
KaJbIUs (BO3MOXHO HCITOJIb30BaHUE BUACOMATEPHAIIOB), UCCIEAOBAaHUE aM(OTEPHBIX CBOWCTB
THAPOKCUA ATIOMUHUSA M THAPOKCUIA IUHKA, PEUICHUE SKCIEPUMEHTANBbHBIX 3a]ad M0 TeMe
«BaxxHenmure MeTaJuibl U UX COEAUHEHUS.

XuMHs ¥ OKpPYKAKOLIAA cpeaa

BemectBa n MaTrcpuajbl B HOBCGHHGBHOﬁ ’)KM3HHU 4YeJIOBEeKa. be3omacHoe HCIOoIb30BaHME
BCIICCTB MW XHUMHUUYCCKUX peaKuHﬁ B 6BITy. HepBa;I InoMomb IMIpHu XUMHUYCCKUX OXOrax H
OTpPAaBJICHUAX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXKarollel cpeabl (IpenesibHast ToNnycTUMasi KOHIIEHTpalus
BemiecTs, nanee — [1JIK). Posib xuMuu B pemieHu# 3K0JIOTMYECKUX TPOOIeM.

Xumuueckuui IKcnepumenm:
M3y4eHue o0pas3IoB MaTepUajoB (CTEKJIO, CIJIABbl METAJIJIOB, TTOJMMEPHBIC MAaTEPUAJIbI).
Meoscnpeomemnuie cea3u

Peanuzanus MexXnpeIMeTHbIX CBA3€il MpU M3y4yeHUU XUMHUU B 9 Kilacce OCyIlecTBIsETCS
gyepe3 UCTIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U MMOHSATUH, SBIISIOMIAXCS
CHUCTEMHBIMH [IJIS1 OTJIETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecCTBEHHO-HAyYHbIE MTOHATHS: HAYYHBINA (haKT, TUIIOTE3a, 3aKOH, TEOPUSl, aHATU3,
CUHTE3, Kiaccuukanus, TMEPUOJUYHOCTh, HAOMIOJEHUE, OKCIEPUMEHT, MOJACIUPOBAHHUE,
U3MEpEHUE, MOJIeNb, IBIICHUE, MAPHUKOBBIN 3((HEKT, TEXHOJOTHS, MATEPUAIIBI.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIBI,
PaquMOAKTUBHOCTb, MOJIEKYJA, OJIEKTPUYECKUM  3apsl, NPOBOJHUKH, IIOIYNPOBOIAHUKH,
JTUBIIEKTPUKH, (OTORJIEMEHT, BELIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIlecTBa, ras,



pacTBOp, pACTBOPUMOCTD, KPUCTAJUTMYECKAS PeIIETKa, CTUIaBbl, (PU3NUECKUE BETUUYNHBI, STUHULIBI
U3MEPEHUs, KOCMUUECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHILE.

buonorusa: ¢orocunres, neixanue, Ouocdepa, sKOcHCTEMa, MHUHEpPAJIbHBIC YHIOOpPEHMUS,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MuHEpabl, TOPHBIE TTOPO/IbI, TOJIE3HBIE UCKOMIAEMBIE,
TOIUTMBO, BOJIHBIE PECYPCHI.



HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUS NMPOrpaMMbI

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE Pe3yJabTaThl OCBOCHHSI MPOTPaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUS JTOCTUTAIOTCS B
X0Jle OOy4YeHHs XMMHHU B €IMHCTBE Y4eOHONH M BOCIHTATEIHHON NEATEILHOCTH B COOTBETCTBUH C
TPAIUITMOHHBIMA ~ POCCUUACKHUMHU  COIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHSTHIMHU B OOIIIECTBE MPaBUIaMU U HOPMaMH TOBEIEHUS U CTIOCOOCTBYIOT MPOI[ECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHA U COLMATU3ALUN 00yJarOIINXCS.

JImgHOCTHEIC PE3YIbTATBl OTPAKAKOT T'OTOBHOCTDH 06y11a101111/1xca PYKOBOJACTBOBATHLCA CHCTEMOM
IO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaHI/Iﬁ H pacCHIMpCHUE OIIbITAa ACATCIBHOCTU HA eé OCHOBC, B TOM 4YHCJIC B
qacCcTH:

1) MAaTPUOTUIECCKOI'O BOCIIUTAHUSA:

LICHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY M HAy4YHOMY
HACJIeINI0, IOHUMaHMs 3HAYCHHUs XMMHUYECKOW HayKU B )KM3HU COBPEMEHHOI'O OOILECTBa, CIOCOOHOCTH
BJAJIETh JIOCTOBEpHOW WH(POpPMaLMEHd O TEepeAOBbIX JOCTHKEHUAX M OTKPBITUSIX MHPOBOH U
0TE4YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpOHCTBE MHpa 1 OOLIECTBA;

2) IPAKAAHCKOI0 BOCIIUTAHUSA:

MNpEACTABJICHUA O COIMAJIIBHBIX HOPpMax W IMpaBUIaxX MCKIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHOMCCIe10BaTeNbCKOM, TBOPUECKOH
U JIpYTMX BHJAAX JEATEIbHOCTH, T'OTOBHOCTH K pa3HOOOpa3HOM COBMECTHON JEATEIBHOCTH IIPU
BBINOJIHEHUM Y4YEOHBIX, MMO3HABATEIbHBIX 3a]a4, BBIIOJHEHUH XUMHUYECKUX HKCIEPUMEHTOB, CO3/1aHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIOHUMAHMIO M B3aMMOIIOMOIIM B TpoIecce 3TOH ydeOHOM
JIeSITEIbHOCTH, TOTOBHOCTH OIICHHMBAaTh CBOE IOBEJEHHE M IOCTYNKH CBOMX TOBAapuUINEH C MO3ULUU
HPAaBCTBCHHLIX W ITPABOBLIX HOPM C y‘-IéTOM OCO3HaHUuA HOCJIeIICTBI/Iﬁ IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHPOBO33PEHUECKHE MPEACTABICHHUS O BELIECTBE M XUMUUYECKOM pPEAKIUMU, COOTBETCTBYIOILLKE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJISIIOIIME OCHOBY JJIsl TOHUMAHUS CYIIIHOCTH HAy4YHOM
KapTUHBl MUpA, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aMMOCBS3SIX
YeJI0BEKa ¢ MPUPOJTHON CPEeIoid, O POJIM XUMHUH B IO3HAHUU ATUX 3aKOHOMEPHOCTEN;

[I03HABATE/IbHBIE MOTHUBBI, HAIPABICHHBIEC HA MOJYYEHUE HOBBIX 3HAHUH MO XMMHH, HEOOXOIUMBbIE
Uil OOBSICHEHHs HaOJIOAaeMbIX IPOLIECCOB U SBJICHUH, MO3HABaTENbHOW, HH()OPMALMOHHOW U
YUTATENILCKOW KYJIBTYpPBhl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIBHOH pabOTHl C y4eOHBIMH TEKCTaMH,
CIPAaBOYHOMN JIUTEPATYPOH, JOCTYITHBIMUA TEXHUUYECKUMU CPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHA;



UHTEpeC K OOYy4eHHIO U IO3HAHHIO, JIIOOO3HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caMo0Opa30BaHUIO, MPOEKTHOM M HCCIEI0BATENbCKOM JAEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHSI 00y4YEeHMsI B laJbHENILIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IICHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/10pPOBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 >KU3HHM, OCO3HAHUE IMOCJIEJICTBUN M HENPUATHE BPEIHBIX MPUBBbIUEK (yNoTpeOieHus
aJIKOT0JIs1, HAPKOTUKOB, KYpeHHs), HEOOXOJMMOCTH COOJIIOICHHS IPAaBUII O€30MTaCHOCTH IPU 0OpaIleHUH C
XUMHUYECKHMHU BEILIECTBAMU B OBITY U peajbHON KU3HHU;

5) Tpya0BOro BOCIMTAHMS:

MHTEpEC K MPAKTHYECKOMY U3YyUEHHIO MPO(pECcCHil  Tpyaa pa3IndHOTO PO, YBaKEHUE K TPYAY U
pe3yabTaTaM TPYIOBOM JEATENBHOCTH, B TOM YHWCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHWUM IO
XMMUHM, OCO3HAHHBIN BHIOOp WMHIMBHIYaJbHOH TPACKTOPUHU MPOAODKEHHS OOpa3oBaHHUs C YYETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMHHU, OOLLIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH, yCeHOM
npodeCCHOHATBHON JIeATEIbHOCTH U PAa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH aJlallTHPOBATHCS B
npogecCUOHAILHON Cpeae;

6) 3K0JIOTHYECKOr0 BOCTIUTAHMS:

HKOJIOTUYECKH 1EIeco00pa3Hoe OTHOLICHNE K MIPUPOIe KaK MCTOUYHUKY KU3HH Ha 3eMJiie, OCHOBE €€
CYILIECTBOBAaHMsI, MOHHMAaHHE IIEHHOCTH 3J0pOBOr0 M 0e30macHOro obOpasza KHU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (U3NYECKOMY W TICHXHYECKOMY 3/I0POBBIO, OCO3HAaHHE IIEHHOCTH
coOmrofieHus] MpaBuJl OE30MacHOTO TMOBEACHHUS MpH paboTe ¢ BEIIeCTBAMU, a TaKkKe B CHUTYalUsX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHATH 3HAHUS, IMOJydyaeMmble NMPH HM3YYCHUH XUMHH, U1 PEIICHHsS 3a1ad,
CBA3aHHBIX C OKPYKAIOIIECH NPUPOAHON CPEAOM, U MOBBIIECHUS YPOBHS 3KOJOTMYECKOW KYJIBTYPBI,
OCO3HAHUSI TTI00AIBHOTO XapaKTepa HKOJIOTHUECKUX MPoOIeM 1 MyTeH NX peIIeHus MOCPEICTBOM METOI0B
XVUMHMH, OKOJIOTMYECKOIO0 MBIIUICHUS, YMEHHA pYKOBOJICTBOBAaTbCS UM B  II03HABATEIIBHOM,
KOMMYHUKATUBHON U COLIMAIIBHOM IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B coctaBe MeTanpeIMETHBIX pE3yJIbTATOB BBIIEISIOT 3HAUUMBIE AJ1s1 (POPMUPOBAHUS MUPOBO33pPEHHUS
oOnIeHayYHble TOHATHS (3aKOH, TEOpHUs, NPUHIHIL, THIIOTe3a, (PakT, cucTeMa, mporece, IKCIEPUMEHT U
Jpyroe.), KOTOpbI€ UCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX MIPeIMeTax U MO3BOJIAIOT HA OCHOBE
3HAaHUM W3 ATUX MPEIMETOB (POPMHUPOBATH IMPEICTABIEHHE O LEJIOCTHOM HAy4YHOH KapTHHE MHpa, U
YHUBEpCaJIbHblEe Y4eOHblE NeHCTBHA (TI03HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYJISATHBHBIE), KOTOPBIE
o0ecnieunBaiOT (HOpMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO
y4eOHOM JeATeTLHOCTH.

Ilo3HaBaTeabHbBIE YHUBEpPCAJIbHBIE y‘leﬁl—lble JelcTBUA



ba3oBble Jornvyeckue aeiicTBus:

YMEHUS UCTI0JIb30BaTh MPUEMBI IOTUUECKOTO MBIIIICHUSI TP OCBOEHUHU 3HAHU: PACKPBIBATH CMBICI
XUMHUYECKHUX TOHATHH (BBIIEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMWBATH B3aUMOCBS3b C IPYTHMMHU
MOHSITUSIMH), HCIIOJIB30BATh TIOHATUS UISI OOBSCHEHHUS OTACTBHBIX (DAaKTOB W SBICHUH, BHIOUPATH
OCHOBaHUSl U KpUTEPUH I KIacCUPUKAUM XMMHYECKHUX BEUIECTB W XUMHUYECKUX PEaKIIHid,
YCTaHABIMBATh TPUYMHHO-CIICICTBEHHBIC CBS3U MEXKAY OOBEKTAMHU HM3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHAYKTUBHBIE, TeAYKTUBHbIE, 10 aHAJIOTUHU), 1€JaTh BHIBOJIBI U 3aKITIOUECHHUS;

yMEHHE TPUMEHATh B TpOLecCe T[O3HAHUS MOHATHUS (IIPEIMETHbIE U MeETalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMble B XMMUH, IPEOOPA30BBIBATh IMPOKO PUMEHSIEMbIE
B XMMHU MOJIETIbHBIE MPEICTABICHUS — XMMUUYECKUN 3HAaK (CUMBOJI AJIEMEHTA), XUMHUYecKas Gpopmysa u
YpaBHEHHE XUMHMUYECKOW peakluu — NpU PELICHUH Y4eOHO-NO3HABATEIbHBIX 3alad, ¢ YY4ETOM ATHUX
MOJEJBHBIX IPEACTABICHUN BBIBIATE M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKM H3y4aeMBbIX
OOBEKTOB — XHUMHYECKHX BEIIECTB M XUMHUECKUX pPEAKIMH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEACTBEHHBIE CBSA3U U POTUBOPEYHS B N3y4a€MbIX MPOLECCAX U SIBICHUSAX.

ba3oBble ucciienoBaTeIbCKHe JeHCTBUA:

YMCHHEC HCIIOJIB30BATHh IIOCTABJICHHBIC BOIIPOCHI B KaUCCTBC HMHCTPYMCHTA IIO3HAHUA, 4 TAKKC B
Ka4dye€CTBEC OCHOBBI AJIA (bOpMHpOBaHI/IH THUIIOTE3BI 110 IPOBEPKE MIPABUJIBHOCTHU BEICKA3bIBACMBIX CY)KHCHHﬁ;

MpuoOpeTeHrne oOmbiTa MO I[UIAHUPOBAHHMIO, OPTraHM3allud W TPOBEJEHUI0 YUYEHHYECKHX
HKCHEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM IHpoIlecca, CaMOCTOSTEIbHO MPOTHO3MPOBATH €ro
pe3ynbTaT, GopMyIUpoBaTh 0000IIEHNUS U BBIBOBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIeI0BaHuUS,
COCTaBJIATh OTYET O MPOIETaHHO paboTe.

PaGora ¢ undopmanmei:

yMEHHUE BBIOMPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIMIO PA3JIMYHBIX BHIOB U (hopMm
NpCaACTaBJICHUSA, MOJIYyYaCMYIO0 U3 PAa3HbIX UCTOYHHUKOB (HayLIHO-HOHy.TISIpHaH JIUTCpaTypa XUMHUYCCKOTI'O
CoJIepKaHMsI, CIIpaBOYHBIC TTOCOOUs, pecypchl MIHTepHEeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUYHUBYIO U
HEJO0CTOBEPHYIO HH(OPMAIIHIO;

yYMEHUE TNPUMEHATh DPA3JIMYHbIE METOJAbl M 3ampOChl NpPU TOUCKE M 0TOOpe HHpOpMAIUH U
COOTBETCTBYIOIIMX IAaHHBIX, HEOOXOAMMBIX JJIsl BBHIOJHEHUS Y4eOHBIX M IIO3HABATEIBbHBIX 3a7ad
ONpenienEHHOr0 THMa, MPHOOpEeTeHHe OmbiTa B  OOJACTH  HCHOJB30BaHUSA  HMH(DOPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTWH, OBIAJCHHE KyJIbTYpOH AaKTHBHOTO WCIIOJIB30BAHUS Pa3INYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (OpMY MpEACTaBICHHUS MHPOPMALUU U
WUTIOCTPUPOBATH pellaeMble 3a1a4K HECTOXKHBIMH CXEMaMH, TUarpaMMaMu, ApyruMu popmamu rpadukn
M UX KOMOMHAILIUAMIU;

YMCHHC HUCIIOJIB30BATh U aHAJIM3UPOBATDH B MPOLECCE yqe6H0ﬁ 1 HUCCJIEI0BATEIbCKON NEATEIbHOCTH

nHOpMAIIMI0O O BIUSHUW TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SCTBA M TPAHCIOpPTAa HA COCTOSHUE
OKpYXKaroIlel IPUPOIHON CPEIbI.

KoMMyHMKaTHBHBbIE YHUBEpPCaAJIbHbIE yYeOHbIe 1eiiCTBHS:

yMEHHUs 3a7aBaTh BOIIPOCHI (B X0/1€ Auaiora 1 (W) JUCKYCCUU) IO CYLIECTBY 00CYk/1aeMOM TEMBI,
(bopMynHUpOBaTh CBOU MPEASIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATIOKEHHOH 3a/1auH;



YMCHHUA NPCACTABIIATH IMOJTYYCHHBIC PC3YyJIbTAaThl IO3HABaTEILHOU ACATCIBHOCTH B YCTHBIX H
MHCbMEHHBIX TEKCTaxX; JeNaTh MPE3CHTAIMI0 PE3YJIbTATOB BBIMOJHCHUS XUMHUYECKOTO 3KCIIEPUMEHTA
(;mraGopaTopHOTO OTBITa, Ta00PaTOPHOU PAOOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIeOHOTO MMPOCKTA);

YMEHHUS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHMKAMHM B COBMECTHOW IO3HABaTENbHOH U
HCCIIEIOBATENIbCKON JIEATEIBHOCTH IPH PEHICHHMH BO3HMKAIOMMX Mpo0ieM Ha OCHOBE ydéra 0OmmX
MHTEPECOB M COTJacoBaHMA TNO3UIMKA (0OcykaeHus, OOMEH MHEHMSMH, «MO3TOBBIE ILITYPMBI»,
KOOPJMHAIMS COBMECTHBIX IECWCTBHH, ONpEAETCHHE KPUTEPHEB IO OICHKE KadecTBa BBINOJIHEHHOM
paboThI U ApyrHe).

PeryasiTuBHbIe yHHBepcalbHbIe YUeOHbIe el CTBHUA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LENU JeATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJHMPOBATh U TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BbIOMpaTh Hamboiee
3¢ deKTUBHBIE CIIOCOOBI peIIeHHs] YYEOHBIX U IIO3HABATENBHBIX 3a/1a4, CAMOCTOSATEIBHO COCTAaBIIATh WU
KOPPEKTUPOBATh IIPEIIOKCHHBIA AJITOPUTM JECUCTBUM IIPU BBIIIOJHEHUM 3aJaHUNA C y4ETOM IOJIy4EHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00bEKTaX — BEIIECTBAX U PEAKLUAX, OLEHUBATH COOTBETCTBUE MTOJIyYEHHOTO
pe3ynbTaTa 3asBJICHHOM LEJIM, YMEHHUE HCIOJIb30BATh U AHAIU3UPOBATH KOHTEKCTHI, IIPEIJIaracMble B
YCJIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHI

B coctaBe nmpeaMeTHBIX Pe3yibTaTOB IO OCBOCHUIO 00S3aTEIBHOTO COJCPIKAHUS, YCTAHOBICHHOTO
JIaHHOH (enepasbHON pabodeil mporpaMMou, BBIICISIOT: OCBOSHHBIE O0YYaIOIIMMUCS HAyYHbIC 3HAHUS,
YMEHHsI ¥ CTIOCOOBI ICUCTBUH, CIeIIUPUYECKHe IS IPeAMETHON o0macTu « XUMHUs), BUABI JESTEIHBHOCTH
M0 TIOJIYYCHHIO HOBOTO 3HAHUS, €ro MHTEPIpPETallid, MPeoOpa3oBaHUI0 U NMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYAIUIX.

K xonny oOydeHusi B 8 kiacce npeaMeTHbIe pe3ylbTaThl HA 0a30BOM YpOBHE JOJKHBI OTpaKaTh
c(OPMHPOBAHHOCTH Y O0yUAIOIINXCS YMEHUI:

e pacKphIBaTh CMBICJI OCHOBHBIX XMMHWYECKMX IMOHITHH: aTOM, MOJEKYJa, XUMUYECKUN DIIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXHOE BELECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJIHAS), BAJIEHTHOCTb,
OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi JI0Jii XMMHUYECKOr0 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIM OO0BEM, OKCHJ, KHUCIIOTa,
OCHOBaHHE, COJIb, DJJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCJICHMS, XUMHUYECKass peaxiysl,
KjaccuuKalus peakiuil: peakuy COEJIMHEHHUS, PEaKLUU Pa3JIoKEeHUs, PEeaKIUd 3aMelieHHUs,
peakiuu oOMeHa, 9K30- U SHIOTEPMUUYECKHE PeakiUM, TeIIoBOi 3((deKT peakuuu, sipo aToma,
AJIEKTPOHHBIN CJIOM aToma, aTOMHas OpOWTajb, pajuyCc aToMa, XMMHUYECKasl CBA3b, MOJIApHAs U
HENoJIIpHasl KOBAJICHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, pacTBOp, MaccoBas JOJs
BellecTBa (MPOICHTHAs! KOHIIEHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMUYECKUX MOHATUNA U MPUMEHATH 3TU NOHATHUS IIPU
ONMCAHUU BEUIECTB U UX MPEBPAILEHUN;

e HUCHOJb30BATh XUMHUYECKYIO CHUMBOJMKY JJIsi COCTaBJIeHHMs (OpPMyN BELIECTB U YpaBHEHH
XUMUYECKUX PEAKLIUM;



e OIpEIEATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHUSX, CTEIEHb OKUCIICHUS
AIIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K OIMpeNeNEHHOMY Kiaccy
coeIMHeHUH 10 GopMysaMm, BUJI XUMUYECKOHN CBsI3M (KOBAJICHTHAsI U MOHHAs!) B HEOPTaHUYECKUX
COE/IMHEHMSIX;

e packpsiBaTh cMmbica llepuoanueckoro 3akona J[. 1I. MenaeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
MEPUOIUYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKHMX JJEMEHTOB OT HX IIOJIOXKEHUS B
Ileproanueckoii cucteMe, 3aKOHOB COXPAaHEHMsI MAacChl BEILIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYEHHs, 3aKOHa ABOTaipo;

e ONUCHIBATh M XapaKTepU30BaTh TaOMuuHyl0 ¢opmy I[leproamueckoit CHUCTEMBI XUMHYECKUX
AJIIEMEHTOB: pa3nyaTh MOHATHS «TJlaBHas noarpynna (A-rpynma)» u «mnobouynas noarpymmna (b-
rpyIa)», Majble ¥ OOJbIINE MEPUOJIbI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCSl B TaOIHIIe
«Ilepnognueckas cucrema xumudyeckux »syemeHtoB [JI. . MenneneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX JIEMEHTOB (COCTaB U 3aps] A1pa, 0011ee Ynucio
AJIIEKTPOHOB U pacrpeesieHue UX MO0 IEKTPOHHBIM CIIOSM);

e KJIAacCH(PHUIMPOBATH XUMUIECCKUE HIIEMEHTHI, HCOPTaHUIECKUE BEIIECTBA, XUMUIECKUE PEaKIIHH (10
YHCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, 10 TEIJIOBOMY 3D PeKTy);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPK/Iasl OMMCAHUE NTPUMEPAMU MOJIEKYIISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKHUX
pEeaKLHii;

e TPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHHUIN B pa3IMUHbBIX YCIOBHSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO 3JIeMEeHTa 1Mo (opMyse COCTUHEHHs, MAaCCOBYIO JOJIIO0 BEIIECTBA B pPacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOMN peaKkuu;

e TPUMEHSTH OCHOBHBIE ONEPAIIUU MBICIUTEIBHON NESITEIBbHOCTU — aHAJIU3 U CUHTE3, CPABHECHHUE,
0000111eHre, cuCTeMaTU3aluIo, KiIacCU(PUKAIINIO, BHISIBICHUE MPUYMHHO-CIIECTBEHHBIX CBA3EH —
JUISL U3y4YEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIHM, €CTECTBEHHO-HAYYHBIE METO bl TO3HAHUS
— HaOII0IeHNE, U3MEpPEHUE, MOICIMPOBAHNE, SKCTIEPUMEHT (PEeasIbHbII U MBICIICHHBIN);

e CJIENOBATh MPABWJIAM TIOJIb30BAHUS XMMHUYECKOH MOCYI0M M TabOpaTOpHBIM 00OpyIOBaHHEM, a
TakKe MmpaBuiiaM oOpalleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIHUSMHU TIO BBITOTHEHUIO
71a00paTOPHBIX XWMHUYECKHUX OIBITOB IO TOJYYEHHIO M COOMpPAHUIO Ta3000pa3HBIX BEILIECTB
(Bomopoa ¥ KHUCIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNpENETIEHHONM MaccoBOW monei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M TMPOBOAWTH XUMHUYECKHE OSKCHEPUMEHTHI TIO0
pacmo3HaBaHUIO pPACTBOPOB IIEJIOYEl M KHUCIOT C TMOMOUIbI0 HHAMKATOPOB (JIAKMYC,
beHondranenH, METUIOPAHXK U APYTHE).

K xoHiy oOyueHus B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)aThb
c(OpPMUPOBAHHOCTH Y O0yUaIOIIUXCSl YMEHHI:

*  PACKpPBIBaTh CMBICII OCHOBHBIX XMMHUYECKUX ITOHATUN: XUMUYECKHUM DJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHWOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD, dJIEKTPOOTPULIATEIBHOCTD,
CTETIeHb OKHUCJICHUS, XUMUYECKasl PeaKlnsi, XHMUUECcKasi CBs3b, TEIJIOBOH 3(h(heKT peakunu, MoJb,
MOJISIpHBIH 00BEM, PACTBOpP, SIEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOJIUTHUECKAs AUCCOLMALNS,
peakuuyu MOHHOTO OOMEHa, KaTajJu3aTop, XUMUYECKOE paBHOBECUE, OOpaTUMble U HEOOpaTUMBbIE
peaKly, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJIEHHE, aJUIOTPONHs, aM(pOTEPHOCTb, XUMHUUYECKass CBfA3b (KOBaJEHTHas, WOHHAs,
MeTaJuTn4YecKast), KpUCTAJUINYeCKask peIIéTka, KOppo3us METaIOB, CIIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npeaenpHo nonycrumas konuenrpanus I1IK Bemectsa;

e  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX MOHATUN U MPUMEHATH 3T IOHATHS [IpU
OIMCAHUU BEIECTB U UX IPEBPALLCHUN;



UCTIOJIB30BAaTh XMUMHYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHUS (OopMyn BemlecTB M ypaBHEHHH
XMUMUYECKHUX peaKiuii;

OTpeNeNsITh BaJCHTHOCTh M CTENEHb OKUCJICHUS XHMHUYECKHX OJIIEMEHTOB B COCIMHEHUSX
pa3IMYHOIO COCTaBa, NMPHUHAIEKHOCTh BEIIECTB K OMNpeAeNEHHOMY KJIAcCy COEIMHEHUH I10
dbopmynaM, BUJ XUMHUYECKOHN CBSI3U (KOBaJCHTHAsl, HOHHAsI, METAIJIMUECKasl) B HEOPTraHUIECKIX
COEJMHEHUSX, 3apsa] MOHAa MO XMMHUYECKOH (opMyre, xapakTep cpelbl B BOAHBIX pacTBOpax
HEOPTraHUYECKUX COCTUHEHNUH, TUT KPUCTAJUIMYECKON PEeHIETKA KOHKPETHOTO BEIIECTBA;
packpbiBath cwmbici Ilepuognueckoro 3akona J[. WM. MenpeneeBa M J1€MOHCTPUPOBaTH €ro
MOHMMaHMe: ONHUCHIBATh M XapaKTepu3oBaTh Tabmuunyto ¢opmy Ileproanueckoil cucTeMBbI
XMMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas moarpynna (A-rpynma)» U «1mododHas
noarpynna (b-rpynna)», manble u OoJsibllIME NEPUOMABI, COOTHOCUTH O0O3HAY€HHUs, KOTOpBIE
UMEIOTCSI B MEPUOANYECKON Talmiuie, ¢ YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHS AaTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apAJl siApa, 00IIee YUCIIO 3JIEKTPOHOB U paclipe/ieieHUe UX 10
3JIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COCMHEHHUH B MpeJieiax MajbIX MEPUOJIOB U TIIAaBHBIX MOATPYIII C YUETOM CTPOCHUS X aTOMOB;
KJIacCU(UIPOBATh XUMHUECKUE HJIEMEHThI, HEOPIraHNYECKHE BELECTBA, XUMUYECKHE PEaKIMH (I10
YHUCIy M COCTaBY YYaCTBYIOIIUX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(dexry, mo M3MeHEeHHIO
CTETEHEH OKUCIIEHUs] XUMUUYECKUX HJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATh) OOLIMEe M CcrHenn(pUIecKkne XUMHYECKHE CBOWCTBA MPOCTHIX U
CJIO’KHBIX BEIIECTB, MOJATBEPXk/1as ONMUCAHUE MPUMEPAMU MOJIEKYJSPHBIX U MOHHBIX YpPaBHEHUIl
COOTBETCTBYIOUINX XUMHUYECKUX PEAKIIHIA;

COCTaBJIATh YPAaBHEHUSI JIEKTPOIUTUYECKON JTUCCOLMAIMU KUCIIOT, IIeI04Yel U CoJel, MOoIHbIe U
COKpaIIEHHBIE YPaBHEHUS PEAKIM MOHHOTO OOMEHa, YpaBHEHMS PEaKIHi, MOJITBEPKIAIOLIIX
CYIIECTBOBAHNE T€HETHUECKON CBSA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUII NOCPEACTBOM COCTABJIECHMUS
3JIEKTPOHHOI0 OajlaHca 3TUX PEAKIIHA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3SMOXHOCTH MPOTEKAHHUS
XMMUYECKHX MPEBPALICHUI B pa3IMUHBIX YCIOBUSAX;

BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIDHYKO MacChl BEIIECTB, MACCOBYIO IOJIIO
XMMHYECKOro 3JeMEHTa Mo (opMyse COECIUHEHHs, MAcCOBYIO JOJIIO BEIECTBA B PacTBOpE,
MPOBOJUTH PACUYETHI 110 YPAaBHEHHIO XUMHUECKON PEAKIINH;

coOuroaTh MpaBuiia MOJIb30BaHUS XMMHUUYECKOHM Mocynoil u 1abopaTOpHBIM 00OpYyAOBaHUEM, a
TaKXKe MpaBuia OOpalieHHs C BEUIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSMH IO BBIIOJIHEHHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJYYEHUIO M COOMPAHUIO Tra3000pa3HBIX BELIECTB
(amMMuaka ¥ yriieKucjoro rasa);

IOPOBOJUTh pPEAKLUUH, TMOATBEPKIAIONIME KAueCTBEHHBIM COCTaB  pa3JUYHBIX  BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJOpHI-, OpoMuA-, WoAWA-, KapOoHaT-, docdar-, cuIMKat-,
Cynb(}at-, FTUIPOKCU-NOHBI, KATHOHBI AMMOHHUS U MOHBI M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOPax HEOPraHUYECKHX BEIECTB;

IPUMEHATh OCHOBHBIE OINEPALUM MBICIUTEIBHONW EATENIbHOCTU — aHAJIM3 U CUHTE3, CPaBHEHUE,
00001IeHNe, CUCTEeMAaTU3alliI0, BBISIBICHUE MPUYMHHO-CIECICTBEHHBIX CBSI3€H — IS M3YYEHUS
CBOWCTB BEIIECTB M XHMHYECKHUX pEaKIHi, eCTEeCTBEHHO-HAY4Hbl€ METOJbl TO3HAHHUS —
HaOJI0IeHNE, U3MEPEHNE, MO/ICTTMPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIH).



TemaTu4eckoe IJIAHUPOBAHUE

8 kaacc
Ne HanmMenoBanue pa3znenos Kon-Bo Kon-Bo BT. 4. Hak.p. U 90P
n/m 4acoB YacoB I10 MPAKTHY. 3aHSITHS
o paboueii | K.p. | ILp. | IIpoexkr
@®OIl | mporpamme
1. | IlepBoHayanbHble XUMHUYECKHE 20 20 | 2 - https://m.edsoo.ru
TOHSITHS /7f41837¢
2. | Baxneiimme npencraButenn 30 30 2 3 - https://m.edsoo.ru
HEOPTraHWYECKHX BEIIEeCTB /7141837¢
3. | Ilepuoauueckuii 3aK0H U
[Mepuomuueckast cucrema
XUMHUYECKUX dnemeHToB 1. U. https://m.eds00.ru
MenneneeBa. CTpoeHHE aTOMOB. 17 17 1 - -
XuMHnYecKkas CBSI3b. [7141837¢
OKHCIIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIC PEAKIUH
HToro 67 67 4 5
9 kaacc
Ne HaumeHnoBanue pa3zzenon Kon-Bo Kon-Bo BT.u.HaKk.p. u S0P
n/n 4acoB YacoB I10 MPAKTHUY. 3aHSATUS
1o paboueir | K. p. | ILp. | [Ipoekr
@OII | mporpamme
1. | BemectBo 1 XuUMHUUecKkas https://m.edsoo.ru
peaKIus 20 20 2 1 /71412636
2. 4 https://m.edsoo.ru
HemeTtaimie! 1 UX coeqUHEHUS 25 25 1 17£41a636
3. MeTanasl ¥ UX COSIAUHEHUS 20 20 1 2 il;;zﬁ.a/l/géedsoo.ru
4. XuMHsL U OKpYKaroILIas cpeaa 2 2 - ) hittps://m.edsoo.ru
/7412636
Hroro 67 67 4 7
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Kiacc: 8

KAJTEHJAPHO-TEMATHUYECKOE INTAHMPOBAHUE

VYuurens: [1ladanuna U B.
KonmaectBo uacoB Ha 2024/2025 y4eOHBIH 1o

Bcero yacos

YacoB B HEZIEITIO

CBogHas BEJOMOCTB YacoOB 3a T'OJI.

YueOHbIe YeTBEPTHU KosnyecTBo 4acoB 1o nporpamme
1 yeTBepTH 15
2 yeTBEPTH 16
3 yeTBEpPTH 21
4 yeTBEepTH 15
lon 67
Ne Ne Pa3pnen, Tema ypoka Kon-o | /[lara | Koppekr
/i ypoKa 4acoB HUpOBKa
B paszelne
1. 1.1
[Ipenmer xumuu. Posib XUMUHU B )KM3HU YEJIOBEKA. 1 03.09.
Tena u BemecTBa 2024
2. 1.2
IlonsaTue o MeTogax MO3HAHUSA B XUMHHU 1 05.09.
2024
3. 1.3 [Tpaktuueckas padora Ne 1 «IIpaBuna paboTsl B
nabopaTopuu ¥ MPUEMBI OOPAITICHUS C 1 10.09.
71a00paTOPHBIM 000PYIOBAHUEM 2024
4. 1.4
‘h/lcrmve BeulecTBa U cMecu. CriocoObl pas3zieneHus 1 12.09.
cMmecei 2004
5. 1.5 .
[Tpaktrueckas padora Ne 2 «PaSI[?J'IGHI/IC cMmecen | 17.09.
(Ha MpUMepe OUMCTKU MTOBAPEHHOM COJH)» 2024
6. 1.6
ATOMBI U MOJIEKYJIbI 1 19.09.
2024
7. 1.7
XUMUYECKHE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) 1 24.09.
XUMUYECKHUX AJIIEMEHTOB 2024
8. 1.8
IIpocThle U CIIOXKHBIE BEIIECTBA 1 26.09.
2024
9. 1.9
ATOMHO-MOJIEKYJIIPHOE YUECHHE 1 01.10.
2024
10. 1.10 3aK0OH MOCTOSIHCTBA COCTaBa BEILIECTB.
Xumnueckasi popmyna. BaleHTHOCTh aTOMOB 1 03.10.
XUMHUYECKHUX JIIEMEHTOB 2024




1. 1.11
OTtHocuTenbHas aToMHast Mmacca. OTHOCHTETbHAS 08.10
MOJIEKYJIsIpHas Macca > 0'2 4 '
12. 1.12
MaccoBast 10J1s1 XUMHUYECKOTO 2JIEMEHTA B 10.10
COEUHEHUN 2004
13. 1.13
KonnuecTBo BemectBa. Mosb. MossgpHas Macca 15.10.
2024
14. 1.14
dusnueckre 1 XUMHUUECKHE SBIICHUS. 17.10
XuMHUecKas peakLus 20'2 4 '
15. 1.15
[Tpu3HaKy U yCIOBUS MPOTEKAHUS XUMUYECKUX 2710
peakuui ) 0'2 4 '
16. 1.16
3aK0H COXpaHEHHS MAacChl BEIIECTB. XUMHUUECKHE 0511
ypaBHEHUS 20'2 4 '
17. 1.17
Boruucnenus koiauuecTBa, Macchl BEILIECTBA 110 0711
YPaBHEHUSIM XUMHUYECKUX PEAKIUN ) 0'2 4 '
18. 1.18 .
Knaccudukanms XuMU4ecKUX peakiuii 1211
(coennHeHws, pa3JIOKEHUS, 3aMEIIIEHUS, OOMEHA) 20'2 4 '
19. 1.19 N
M. B. JIoMOHOCOB — yUY€HBI-IHLUKIIONEINUCT. 14.11
O0600611eHre U crucTeMaTu3alus 3HaHu| 20'2 4 '
20 1.20 Konrponsnas padora Nel mo reme «Bermiecta u 19.11
XUMHYECKHUE PEAKIUN» 20'2 4 '
21. 2.1
Bo3nyx — cmechk razos. CoctaB Bo3ayxa. 2111
Kucnopon — anemeHT 1 npocroe BemiectBo. O30H 5 0'2 4 '
22. 2.2 PuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOIa
peakuuu okucieHus, ropenue). [lonstue o A1,
IT 0 26.11
OKCHAAaX 2024
23. 2.3
Crioco0pl MoJtyueHust KUCaopo/ia B 1abopaTopuu 2811
U IpoMbIIUIeHHOCTU. [IpuMeHeHue kuciopoaa 5 0'2 4 ’
24. 24 TennoBoit 3¢ peKT XMMUIEeCKOH peakIum,
MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U 03.12.
SHIOTEPMHUUYECKUX PEAKIMIX 2024
25. 25 TormmBo (HedTh, yroas U MeTaH). 3arps3HeHNe 05.12
BO3/IyXa, CIIOCOOKI €T0 MPeI0TBPAIICHUS > 0'2 4 '
26. 2.6
[Tpaktuueckas padota Ne 3 o teme «IlonmydueHue 10.12
U COOMpaHHEe KUCIIOPO/Ia, U3YUYEHUE €TO CBOUCTBY» 20'2 4 '
27. 2.7
Bomopoa — »1eMeHT ¥ MPoCToe BEIIEeCTBO. 12.12

Haxoxnenue B npupojae

2024




28. 2.8 .
duznyeckre 1 XMMUIECKHE CBOMCTBA BOAOPOIA. 17.12.
[Ipumenenue Bonopoaa 2024
29. 2.9
[ToHsiTHE O KMCHOTAX U COJAX 19.12.
2024
30. 2.10
CrocoOsI ToTy4eHHsT BOAOPO/Ia B J1a0OPaTOPHH 24.12.
2024
31. 2.11
[IpaxTuueckas pabora Ne 4 o teme «llonydyenue 26.12
U coOMpaHue BOAOPO/a, H3yUCHHE €r0 CBOHCTB 20'2 4 '
32. 2.12
MossipHblil 00bEM ra3oB. 3aKoH ABOTaIpo 09.01.
2025
33. 2.13 Brruncienus o0b€Ma, KOJIMUYSCTBA BEIECTBA ra3a
10 €70 U3BECTHOMY KOJIMYECTBY BEILIECTBA WIH 14.01.
00BEMY 2025
34. 2.14 Brruucnenust 00b€MOB ra3oB 10 ypaBHEHHIO
peakiry Ha OCHOBE 3aKOHA 0OBEMHBIX 16.01.
OTHOLLIEHUH ra30B 2025
35. 2.15
PuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI 21.01.
2025
36. 2.16
CocraB ocHoBanuil. [TonsaTne 00 MHAMKATOPAax 23.01.
2025
37. 2.17 Bopa xak pactBopurens. HacelleHHbIE 1
HEHACBIIIEHHBIE pacTBOPBI. MaccoBas 1o 28.01.
BENIECTBA B PACTBOPE 2025
38. 2.18 [Tpaktuyeckas padora Ne 5 o reme
«IIpuroroBiieHHE PaCTBOPOB C OIPEAEIEHHON 30.01.
MacCOBOM JIOJIEH PaCTBOPEHHOTO BEILIECTBAY 2025
39. 2.19 Kontpoinbnas padota Ne2 no reme «Kucnopo. 04.02
Bonopoa. Bona» 2025
40. 2.20
Oxcunpl: cocTa, Ki1accu(UKaIys, HOMEHKIATypa 06.02.
2025
41. 2.21 .
[Tomyyenne m XUMHUECKUE CBOMCTBA KHCIOTHBIX, 11.02.
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB 2025
42. 2.22
OcHoBaHuA: cOCTaB, Kiaccudukars, 13.00.
HOMEHKJIaTypa 2025
43. 2.23
[losryyeHnue 1 XUMHUYECKUE CBOMCTBA OCHOBAHUI 18.02.
2025
44. 2.24 Kucnotsr: coctas, knaccuduxarms
: ’ ’ 20.02.

HOMEHKJIaTypa

2025




45. 2.25
[Tonydenne u XMMUYECKUE CBOMCTBA KUCIIOT 25.02.
2025
46. 2.26
Counu (cpenHue): HOMEHKIATypa, CIIOCOObI 27.00.
MOJIy4eHUs, XUMHUUECKUE CBOMCTBA 2025
47. 2.27 ITpakTueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «OCHOBHbIE 04.03.
KJIACChl HEOPTraHMYECKUX COCTUMHEHUN» 2025
48. 2.28
['enetnueckas CBA3b MEXKAY luaccami 06.03.
HEOPraHMYECKUX COCAUHEHUN 2025
49. 2.29
O0600611eHre U crucTeMaTu3alus 3HaHU! 11.03.
2025
>0. 2.30 Kontponbhas pabota Ne3 no teme "OCHOBHBIE 13.03
KJIACChl HEOPTaHUYECKUX COCITMHEHUM 2005
51. 3.1 [TepBbie mOMBITKH KJIaCCU(PUKAITIN XUMHIECKUX
a5eMeHTOB. [IoHsATHE O TpymnIax cXOaHbIX 18.03.
3JIEMEHTOB 2025
52. 3.2 [Tepuoanueckuii 3akoH u I[leprnonnueckas
cucTeMa XUMUYecKux 3remeHToB /1. U. 20.03.
Meunpeneena 2025
53. 33
Ilepuoasl, rpymIibl, MOATPYIIIBI 01.04.
2025
54. 3.4
Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. 03.04.
N3oTtonsl 2025
55. 3.5 CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuoanueckoii cuctemst . H. 08.04.
Menneneena 2025
56. 3.6 XapakTepuCcTHKa XUMHUYECKOT0 3JIEMEHTA I10 €ro
nonoxxeHuto B [lepuognyeckoii cucreme /. U. 10.04.
Meneneena 2025
57. 3.7 3nauenue Ilepuonnyeckoro 3akoHa Jiisl pa3BUTHS
Hayku U npakTuku. [{. 1. MeHnneneeB — y4EHbIi, 15.04.
MEIaror U rpaKJaHuH 2025
58. 3.8
DIIEKTPOOTPUIIATEIILHOCTh AaTOMOB XUMHUECKUX 17.04.
3JIEMEHTOB 2025
59. 3.9
HNonnas xumuyeckast CBs3b 22.04.
2025
60. 3.10
KoBaneHTHas nosnsipHas XMMHUYECKas CBA3b 24.04.
2025
61. 3.11
KoBaneHTHas HenosipHasi XMMUYECKas CBA3b 29.04.

2025




62. 3.12
CTeneHb OKHUCIICHUS 06.05.
2025
63. 3.13
OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN 08.05.
2025
64. 3.14
OKHCIIUTEIIN U BOCCTAHOBUTEIN 13.05.
2025
65. 3.15
Kontponbnas pabota Ne4 o reme «CtpoeHue 15.05.
aroMa. XUMHYECKas CBI3h) 2025
66. 3.16 o
PesepBHbIil ypok. O600IICHHE U CHCTEMAaTH3aIINS 20.05
3HaHUH 2005
67. 3.17 o
PesepBubIil ypok. O6001ICHHE U CHCTEMAaTH3AIINS 22.05.

3HAHUHI

2025




KAJTEHJAPHO-TEMATHUYECKOE INTAHMPOBAHUE

Kiacc: 9
VYuurens: [1ladanuna U.B.
KonmaectBo uacoB Ha 2024/2025 y4eOHBIH 1o

Bcero yacos

67

YacoB B HEZIEITIO

CBogHas BEJOMOCTB YacoOB 3a T'OJI.

YueOHble YeTBEPTH KonnuecTBo yacoB 1o nporpaMmMe
1 yeTBepTH 16
2 yeTBEPTH 16
3 yeTBEpPTH 21
4 yeTBEepTH 15
lon 67
Ne Ne Pa3znen, rema ypoka Kon-Bo | J[lara | Koppekr
n/n ypokKa 4acosB UPOBKa
B paszene
l. 1.1 .
Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema 1 04.09
xumuueckux 3ymemenToB [. . Menaeneesa ) 0'2 4 )
2. 1.2 .
3aKOHOMEPHOCTH B U3MEHEHUH CBOTICTB 1 05.09.
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB 2004
3. 1.3
Knaccudukanus 1 HoMeHKIaTypa 1 11.09.
HEOPraHUYeCKHX BEILIECTB 2004
4. 1.4 .
Bunel xummuueckoi CBA3H U THIIBI 1 12.09.
KPUCTAITIMYECKHUX PEIIETOK 2004
5. 1.5 KontponbHas padora Nel no teme «IloBTopenue
U yriayOJeHue 3HaHUH OCHOBHBIX Pa3/iesioB Kypca 1 18.09.
8 kaccay 2024
6. 1.6 .
Knaccudukanus XuMu4ecknux peaxkiuii mo 1 19.09.
pa3IUYHbBIM NIPU3HAKaM 2004
7. 1.7 IloHsiTHE O CKOPOCTH XUMHYECKOM PEAKIUH.
IloHsiTHE O TOMOI€HHBIX U I€TEPOTr€HHBIX 1 25.09.
peaKUMsIX 2024
8. 1.8 IlonsTne 0 XuMHUYECKOM paBHOBeCHH. DAKTOPHI,
BIIUSIOIIME HA CKOPOCTb XMMHUYECKON PEaKIUU U 1 26.09.
IIOJIO’KEHUE XUMUUYECKOIO PaBHOBECHS 2024
9-10 1.9-1.10
02.10.
2024
OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 2 —
03.10.
2024




1 L Teopus 3NEKTPOTUTUYECKON AUCCOHUALIH. 09.10
CunpHbIC U ClIa0bIe ATEKTPOIUTHI ) 0'2 4 )
12 1.12
HNonHnble ypaBHEHUS peakinid 10.10.
2024
13-15 | 1.13-1.15 16.10.
2024
XHWMHYECKUE CBOMCTBA KMCIIOT U OCHOBAaHUM B 17.10
CBETE MPEJICTABICHUH 00 AIEKTPOIUTHUECKON ) 0'2 4 '
JACCOLMALAN
23.10.
2024
16 1.16 XUMUYECKUE CBOMCTBA COJIEU B CBETE
IPEJICTABICHUI 00 IEKTPOIUTHYECKOM 24.10.
JUCCcOoLallN 2024
17 1.17
[Tonsatue o ruaposnse conei 06.11.
2024
18 1.18
O00011IeHNEe U cUCTEMATH3AaNs 3HAHUNA 07.11.
2024
19 119 [Tpaktuueckas padota Ne 1. «Pemenue 13.11
JKCIIEPUMEHTAJIBHBIX 3a1aWD) ) 0'2 4 '
20 1.20 KonTponbHas padora Ne2 o Teme
«DNEKTPOJUTHYECKAS] JUCCOLUALINS. XUMUYECKHUE 14.11.
pEAaKLMH B PACTBOPAX» 2024
21 2.1.
OO6m1as XapakTEepPUCTHKA TAJIOT€HOB. XUMHUECKUE 2011
CBOMCTBA Ha IIpUMeEpE XJI0Opa ) 0'2 4 '
22 2.2
XnovaBozxopon. ConsgHas KUCIIoTa, XUMHYECKHE 2111,
CBOMCTBA, MMOJyYeHUE, MPUMEHEHUE 2024
23 2.3
[TpakTrueckas padota Ne 2 o teme «Ilomyuenue 2711
COJISTHOM KUCJIOTHI, U3y4eHUe €€ CBOUCTBY 2004
24 2.4
Bbruncnenus no ypaBHEHUAM XUMHUUYECKUX 2811
peakiui, eciii OJUH U3 PEareHTOB JaH B U30BITKE ) 0'2 4 )
25 2.5
OO0mas xapakTepucTHKa 3J1eMeHTOB VIA-rpymnsl 04.12.
2024
26 2.6 AnnorponHble MoaudUKaIuu cepbl. Haxoxaenue
cepsl U €€ coeMHEHUN B IpUpoe. XUMUUECKUE 05.12.
CBOMCTBA Cepbl 2024
27 2.7

CepoBogopo, cTpoeHue, (PU3NUECKHe U
XHMHYECKHE CBOMCTBA

11.12.
2024




28 2.8
Oxcunpl cepbl. CepHast KuciioTa, pusndeckue u 12.12
XUMHUUYECKHE CBOMCTBA, IPUMEHECHHUE 2024'
29 2.9 XUMUYECKUE PEAKIUH, JIEKAIUE B OCHOBE
MIPOMBIIIEHHOTO CII0Cc00a MOTy4eHUs CEpHOI 18.12
KHCHOTBL)Q?vﬂquKOGSanHSHeHHG 2024'
OKPYXaIOIIeH cpe/ibl COSTMHEHHUSIMU CEPbl
30 2.10 .
Bbruncinenue MaccoBO# J10JIM BBIXO/A TPOAYKTa 19.12.
peakuuu 2004
31 2.11 OO01ras XapakTepuCTHKA 3JIEMEHTOB V A-TpyIIIbl.
A30T, pacpocTpaHeHue B Ipupojie, Gpuzndeckue 25.12.
Y XMMHUYECKHE CBOMCTBA 2024
32 2.12
AMI\:[HB,K, ero pu3NUecKrue U XUMUYECKHE 26.12.
CBOIICTBa, MMOJIy4€HUE U IPUMEHEHUE 2004
33 2.13
[TpakTueckas padora Ne 3 no teme «llonyuenue 09.01.
aMMUaKa, U3y4eHUe ero CBOWCTB» 2005
34 2.14 n
A30;1“H21$I KHCIIOTa, €€ PU3NYECKUe U XUMUUECKHEe 15.01.
CBOICTBa 2025
35 2.15 Hcnonp30BaHUE HUTPATOB U COJIEH aMMOHHS B
KauecTBE MUHEPaJIbHBIX YI00peHu. XuMHUECcKoe 16.01
3arps3HEHUE OKPYXKAIOLIEH Cpeibl COETMHEHUSMU ) 0‘2 s '
azora
36 2.16 ®dochop. Oxcua pocdopa (V) u pochopHas
KUCJIOTa, (PU3NYECKHE U XUMUUECKUE CBOICTBA, 22.01.
MOJTy4YEeHHUE 2025
37 2.17 Hcnonb3oBanue pocdaToB B KauecTse
MUHEPAJIBHBIX YA0OpeHUil. 3arpsi3HeHne 23.01.
IPUPOJIHOM cpeabl hochaTamu 2025
38 2.18
VYrnepos, pacipocTpaHeHHE B IPUPO/IE, 2901
buznyeckre u XUMUYECKUE CBOUCTBA 2005
39 2.19 Oxcunpl yraepona, ux pU3NuecKue 1 XUMUIeCKHe
CBOMCTBA. DKOJIOTHYECKHE MTPOOJIEMBI, CBSI3aHHBIE 30.01.
¢ okcuzom yrieposa (IV) 2025
40 2.20
VYronbHas KUCIIOTa U €€ COIU 05.02.
2025
41 2.21 [TpakTnueckas padora Ne 4 no reme "llonyuenue
yriekucioro rasa. KauectsenHast peakius Ha 06.02.
KapOoHaT-HoH" 2025
42 2.22
[lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX 12.00.
BELIECTBAaX KaK O COEUHEHMSX yIJIepoia 2005
43 2.23
Kpemuuii u ero coennHeHus 13.02.

2025




44 24 [Tpaktuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHenmume 19.02.
HEMETaJIJIbl M UX COCAMHCHHUS) 2025
45 2.25 .
Kontponbhas pa6ota Ne3 no teme «Baxkueiimme 20.02
HEMETaJlJIbl U UX COCTNHCHUS 2025'
46 3.1 OO01as xapakTepUCTHKa XUMUYECKUX FJIEMEHTOB
— MeTaJlJIoB. MeTalinuecKkast CBA3b U 26.02
MeTaJUTMYeCcKasi KpUCTauTMuecKasi pemeéTrka. 2025'
dusnyeckue CBOMCTBA METAJIJIOB
47 3.2 .
XHMHUYECKHE CBOMCTBA METAJLJIOB. 27.00.
DNEKTPOXUMUYECKUI Pl HAPSHKEHUM METAJIOB 2025
48 33 O61mue criocoOs! monydeHust MeTauioB. CIUIaBbl.
Breruucienust mo ypaBHEHUAM XUMHUYECKUX 05.03
peaKIuii, eclii OAUH U3 PEareHTOB COACPKUT 20é5'
IpUMECH
49 34
ITonaTHE 0 KOPPO3UU METAIIIOB 06.03.
2025
50 3.5
[Ilenounble MeTaIIBI 12.03.
2025
51 3.6
Oxcuapl ¥ TUIPOKCHUIBI HATPUS U KaJIns 13.03.
2025
52 3.7 .
HleJIOIEHoe.eMeanHe METaJIIbI — KaJIbIINHA U 19.03.
MarHum 2005
53 3.8
Baxueiimme coeTMHEHNS KAJIBITHSI 20.03.
2025
54 39
O00011eHNe U cUCTEMATH3AINs 3HAHUHA 02.04.
2025
55 3.10
JKEcTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHCHHS 03.04.
2025
56 3.11 N
[TpaxkTuueckas padora Ne 6 no Teme "KécTkocTh 09.04
BOJIbI U METOABI €€ yCcTpaHeHus " 2025'
57 3.12
AmoMuHui 10.04.
2025
28 3.13
AMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHIA 16.04.
2025
59 3.14
Keneso 17.04.

2025




60 3.15
Oxkcupl, THAPOKCUBI B comu xenesa (1) u 73.04
x)enesa (110) 2005
61 3.16
O00011eHNE U cUCTEMATH3AlNs 3HAHUNA 24.04.
2025
62 3.17 [IpakTueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHelme 30.04.
METAaJUIbI U UX COSIMHECHUSI 2025
63 3.18 Bbruncnenus no ypaBHeHUSIM XUMHYECKUX
peakuui, eciiu OJJMH U3 PEareHTOB JaH B U30bITKE 07.05
WM COJIEPKUT NMpUMecH. Beruucnenus MaccoBon ) 0'2 s '
JIOJIU BBIXOJ1a MPOJIYKTa pPEaKIuu
64 3.19
O00011eHNe U cUCTEMATH3aINs 3HAHUHA 08.05.
2025
65 3.20 Konrtponbnas padora Ne4 no reme «Baxueime 14.05.
METaJJIbl U UX COCIUHEHUS) 2025
66 3.21 BemiecTBa 1 maTepuanbl B TOBCETHEBHOM KU3HU 21.05.
YyeJIoBEKa 2025
67 3.22 XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl. 22.05.
Ponbs XuMuM B pelieHun YKOJIOTHIECKUX TPOoOIemM 2025




