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COJAEP)KAHUE OBYYEHUA

8 KVIACC

HepBOHa‘IaJIBHLIe XUMHNYECKHUE NMOHATHUSA

[Ipenmer xumuu. Posib XMMUU B KU3HU YeIOBEKa. XMMHS B CUCTEME HayK. Teya 1 BelecTBna.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctosinue Beulects. [lonaTue o Merogax nmo3HaHus B
xuMun. Yucrele BemecTBa U cmecu. CriocoObl pa3ieieHus: CMecei.

ATOMBEI U MOJICKYIJIBI. Xnumudeckue 3jaeMeHThl. CHMBOIBI XUMHUYECKHUX JIEMEHTOB. HpOCTBIe
" CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'IHpHOC YUCHHC.

XumMuueckas (bopMyna. BasieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coCTaBa BCHICCTB. OtHocutenpHass aroMHass Macca. OTHOCHTCILHAS MOJICKYJIApHasA Macca.
MaccoBas 10715 XUMUYECKOTO JIEMEHTA B COCIMHEHUU.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMoCBsA3b KOJIMYECTBA, MAacChl U 4ncCiIa
CTPYKTYPHBIX €IUHHII BerecTBa. Pacyérel mo opMynamMm XUMHYECKUX COCTUHEHUH.

Ousnyeckue U XUMHUYECKHUE SBJICHMUS. XHUMHMUYECKas peakuus M e€ MpU3HAKU. 3aKoH
COXpaHEHHMsS MacChl BEHIECTB. XHMMHUYECKHE ypaBHeHHA. Kimaccupukamusi XMMHYECKHX peaKIuii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeITCHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKON IOCYJ0i, MpaBuiaMu pabOThl B JlabopaTopuu U MpuéMamu
oOpamieHusi ¢ 1abOpaTOPHBIM OOOpPYJIOBAaHHEM, H3y4Y€HHWE M ONHUCaHWE (PU3MUYECKUX CBONCTB
00pa3I0B HEOPTraHMUYECKUX BEIIECTB, HaOMoIeHne (Pu3nveckux (MJIaBlIeHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYHNKC, KUIICHHC W KOHACHCAI WA BOI[I)I) U XUMHUYCCKUX (FOpeHI/Ie CBC€UH,
MPOKaMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNla ¢ KHCIOTON) SBJICHUM, HaOII0IeHnEe U
OMHCaHUE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX PEakluil (paszlioKeHHe caxapa, B3auMOJCHCTBHE
CEpHOIl KHUCJIOTHI € XJOpHaOM Oapusi, paznoxenue ruapokcuaa menu (II) mpu HarpeBanuu,
B3auMOJICHCTBHUE kelne3a ¢ pacTBopoM conu menu (II), mzydenue cnmocoOOB pas3ienieHuss CMecei: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHME, BBIAPUBAHHE, NUCTUIUIALMSA, XpoMmaTtorpadus, MpoBeACHUE
OYUCTKM TIOBAPEHHOW COJM, HAOJIOJIEHWE U ONHCaHWE pEe3yJIbTaTOB IIPOBEIEHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JJaHIe MOeNel MOJIEKYI (IIapOCTEP>KHEBHIX).

Baskueiinue npeacraBuTe 1M HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopom — 37I€MEHT M IPOCTOE BEHIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, Gpuandeckue M XUMUYECKHE CBOMCTBA (PEakIUu TOPEHHS).
Oxcunpl. [lpumenenne xkucinopoga. CrocoObl MoOMydeHHs] Kuciaopoga B JabopaTopuu U
MPOMBIIITIEHHOCTH. KpyroBopoT kucinopoga B mpupoge. O30H — amioTpornHas MoaudUKaius
KHCIIOpO/Ia.



TenoBoli  >(PdekT XUMHUUECKOW peakiuu, TEPMOXUMHUYECKUE YpaBHEHHUS, O5K30- U
SHAOTEPMHUYECKUE peakuuu. TOMIMBO: yroib W MeTaH. 3arpsi3HEHHE BO3JyXa, YCHUIIECHUE
MapHUKOBOTO 3 deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopoxa — anemeHT u nmpocroe Bemectso. Haxoxxaenue Bogopoa B npupoje, Gu3ndecKue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI nosydeHus. Kuciaotsl u conu.

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoucrBa Boabl. Boma kak pacrBopurens. PactBopbel. HaceleHHble H
HEHACBIIICHHbIE PAaCTBOPbI. PacTBOpUMOCTH BeleCTB B Bojie. MaccoBasi J0Jis1 BEeIIECTBA B pacTBOPE.
Xumnueckue cBoicTBa Bojbl. OcHoBaHusA. Poib pacTBOpoOB B MpUpoOJie W B JKU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arps3HeHue NpupoaHbiX BoA. OXpaHa U OUMCTKA PUPOJIHBIX BOJI.

Knaccudukanuss Heopranudeckux coeauHenuit. Oxcunbl.  Kitaccudukaust OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMpOTEepHBIE) B HecoseoOpasyronme. HomeHkmarypa
okcuoB. Ou3MUYecKre ¥ XUMHUECKHE CBOMCTBA OKCUIOB. [ToTyueHre OKCHIOB.

OcnoBanus. Knaccubukamus ocHoBaHWM: MIENOYM W HEPACTBOPHMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. Pu3znueckue M XUMHUYECKHE CBOMCTBa ocHoBaHuM. IlomyueHue
OCHOBaHUIA.

Kucnorsl. Knaccudpukamus kucnor. Homenknatypa kucinor. OHU3MUECKHE U XUMHUYECKHE
cBoiicTBa KUCIOT. Psig akruBHocTu MetaiuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Howmenknatypa coneii. ®@usuyeckue W XUMUYeCKue cBoicTBa coseil. [lomyuenue
coJIei.

I'eneTnueckas CBsI3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/II;'I.
Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJIeIeHue COAEp)KaHUS KHUCIOpoJa B BO3JyXe, IMOJydyeHHE, COOMpaHHe,
pacro3HaBaHHE€ W HU3YYEHHE CBOMCTB KHCIOpOAa, HAOJIO/IEHHWE B3aUMOJEWUCTBUS BELIECTB C
KHUCJIOPOAOM M YCJOBUS BO3HMKHOBEHUS M NpEKpalleHHs TopeHus (mokapa), 03HaAKOMJICHHE C
oOpa3amMu OKCHOB U ONMKMCAHUE X CBOMCTB, MOJIy4€HUE, COOMpaHue, paclio3HaBaHUE U U3yuyeHUE
CBOWCTB BoJlOpoJia (ropeHue), B3aumojeictBue Bopopona c¢ okcujaoMm meau (II) (Bo3moxHO
WCIIOIb30BaHUE BHUJICOMATEpPUAJIOB), HaOM0JeHHEe OOpa3lloB BEIIECTB KOJWYECTBOM | MOIb,
UCClieIoBaHUE  OCOOEHHOCTEHl  pacTBOpPEHHUS  BEWIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C OINPEACIEHHOW MAacCOBOM JIOJIEM pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBHE BOJAbI C MeTaylaMH (HaTpueM U KajbIMeM) (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHAIOB), HUCCIIEOBaHHE O00pa3lloB HEOPraHMYECKHMX BEUIECTB pPa3INYHbIX KJIACCOB,
HaOII0ICHNe WM3MEHEHHUS] OKpPackM WHIMKATOpPOB B pAacTBOpax KHUCIOT U IIENOYeH, H3ydyeHue
B3auMoeicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT ¢ METa/NIaMU, PEaKIIHA
HelTpann3auy, moJydeHue HepacTBOPUMBIX OCHOBAHUH, BEITECHEHHUE OJIHOTO METaljia APYrUM U3
pacTBOpa COJHM, pEIIeHHEe OSKCIEePUMEHTAIBHBIX 3a7ady 1o Teme «Baxuelmme Kiacchl
HEOPTaHUYECKUX COCTUHEHUI.



IMepuonuveckuii 3axkoH u Ilepuoamueckasi cucrema xumudeckux 3jemenros /JI. W.
MenaeneeBa. CTtpoeHue atoMoB. XUMHYeCKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MOMBITKH KiIacCU(UKAUN XMMUYECKUX 3JIeMEHTOB. [IoHATHE O rpymmax CXOMHBIX
3JIEMEHTOB (ILEJIOYHbIE U LIEIIOYHO3EMEIbHbIE METaIbl, FAJIOTCHbI, HHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIC OKCUIbI U THIPOKCHIBI.

Ilepuonnueckunn  3akoH. Ilepmoaunueckas cucreMa  XUMUYECKHX — d1eMeHTOB [l
. MenneneeBa. Koporkonepuognas u JUIMHHONEpHoAHas ¢opmbl [leproguueckoid crcTEMbl
xumuueckux oanemeHtoB [[. U. Menneneea. Ilepumoaslt u rpynmnbl. PU3HMYECKHI CMBICI
IOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sjiep. M3otonbl. DnekTponbl. CTpOEHHE 3JIEKTPOHHBIX
obomouek aroMoB TepBbIX 20 XuMHUeckuX djeMeHTOB Ilepmommueckorr cucrembr /[l
N. MenaeneeBa. XapakTepuCTHKa XUMUYECKOTO AJIEMEHTA MO €ro MoJIOkKEHUIO B Ilepuoanueckoi
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHHUs pajuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIaM U MEPUOIaM.

3nauenue [lepuonnueckoro 3akona u [leprognyeckoit CHCTEMbl XUMUYECKUX JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [. . MenaeneeB — yu€HbIN U rpaXkJaHUH.

Xumuyeckas CBSI3b. KoBanentnas (monsipHast u HEMOJISIPHAs ) CBSI3b.
DIEeKTpOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenn okucieHusa. OKUCINTEIFHO-BOCCTAHOBHUTEIIHLHEIC peaKuuu. Hpoueccm OKHUCJICHUA U
BoccTaHOBJICHMS. OKHCIUTEIIH U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3yueHne oOpas3IoB BEIIECTB METAJIOB U HEMETAJIJIOB, B3aUMO/IEHCTBHE THIPOKCH/1A LIMHKA C
pacTBOpaMH  KHUCJIOT M LIeJI0Yel, TPOBEIACHHE ONBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINI (TOPEHNE, pEaKIH Pa3JI0KEHUs, COSTUHEHNU ).

Mesicnpeomemmoie céasu

Peanuzanms MCKIIPCAMETHBIX CBsI3ei npu M3y4CHHUU XUMHU B 8 Kiacce OCYLICCTBIIACTCHA
4Cepe3 UCIIOJIB30BAHUC KaK O6H.[I/IX C€CTCCTBCHHO-HAYYHBIX HOHSITPII‘;I, TaxKk U HOHHTHﬁ, ABJIAOIIUXCA
CUCTCMHBIMHU IJId OTACIIBHBIX NPECAMETOB €CTCCTBCHHO-HAYYHOI'O TUKIJIA.

OO01ue ecTecCTBEHHO-HAy4YHbIE MOHSTHS: HAay4yHbIH (akT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJIM3,
CHHTE3, KJIacCU(pHKAIMsi, TNEepUOJUYHOCTh, HAOIIOJCHUE, HKCIEPUMEHT, MOJAEIHPOBAHUE,
U3MEpPEHHUE, MOJIEIIb, SIBJIICHHUE.

®usuka: Marepusi, aToMm, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHA, H30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYNa, JJICKTPUYECKUU 3apsj, BEIIECTBO, Telo, OO0BEM, arperaTHoe



COCTOsSIHHUE BFCIICCTBA, TIas, (1)I/I3I/I‘-IGCKI/IC BCINYHNHBI, CJIWHUIIBI I/I3M€p€HI/I}I, KOCMOC, IIIIaHCTHI,
3BE3061, CoHIIC.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MTOPOIbI, MOJIE3HBIE UCKOMAEMBbIE,
TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BelnecTBo U XUMHYeECKAs peaxkuus

[lepnonnueckut  3akoH. Ilepmoaunueckas cucreMa  XUMHUYECKHX — d1eMeHTOB [l
W. Menneneesa. CtpoeHue aTOMOB. 3aKOHOMEPDHOCTM B H3MEHEHHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IIEPUOJOB, Kalus, KaJIbLUSA M UX COCAMHEHUHM B COOTBETCTBUU C
II0JIOKEHHUEM DJIEMEHTOB B [lepnonnyeckoil cucTeMe U CTPOEHUEM X aTOMOB.

CTpOGHI/Ie BCIICCTBA: BHABI XUMHYCCKON CBSI3U. THUIIBI KPUCTAJUIMYCCKUX pCI_HéTOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHHqCCKOﬁ pCH_IéTKI/I 1 BUJa XHUMHYCCKOM CBSI3U.

KJ'IaCCI/I(bI/IKaHI/IH U HOMCHKJIATYpa HCOPIraHUYCCKUX BCHICCTB. XUMHYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KjlaCCaM HCOPraHUYCCKUX COGHHHGHHﬁ, TCHETUYCCKAA CBA3b
HCOPraHMYCCKUX BCIICCTB.

Knaccuukanus XUMHUECKUX pEaKUUi M0 pa3inYHbIM IMpHU3HAKaM (M0 YUCIy U COCTaBy
YYaCTBYIOUIMX B pEaKLUU BEIIECTB, N0 TEIJIOBOMY 3D (EKTY, 10 U3MEHEHHUIO CTEIEHEH OKHUCIEHMUS
XMMHUYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 YJaCTUIO KaTalau3aTropa). DK30- U 3HJOTEPMUYECKHE
peaknyu, TepPMOXUMHYECKUE YPABHEHHUSL.

[TonsiTue o ckopoctu xumudeckoi peakuuu. IlonstTue 00 oOpaTHUMbBIX U HEOOPATUMBIX
XUMHUECKUX peakuusix. [IoHsTHe 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. [Tonstue o karanuse.
ITonsTie 0 XMMHYECKOM paBHOBecuU. DAKTOPHI, BIUAIOIIME HA CKOPOCTh XUMUYECKON PEAaKIMU U
MI0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIC  PEAKIIUH, DJICKTPOHHBIM  OajaHC  OKHUCIHUTEIHHO-
BOCCTAHOBUTENBHON peakiuu. CocTaBlIeHUE YpPaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a 3JIEKTPOHHOT0 OajaHca.

Teopust >JIEKTPOJUTHYECKONW JUCCONMMALMM. OJIEKTPOJIHUTHI M HEIEKTPOJUTHL. KaTHOHBI,
aHUOHBL. MeXaHn3M AUCCOLMALIMKM BEUIECTB C PA3JIMUHBIMU BHJIAMH XUMHUYECKOU cBsi3U. CTEneHb
nuccoraruu. CUIbHBIE B CITa0bIe AJICKTPOJIUTHI.



Peaknun noHHOTO OOMEHa. YCJIOBHS TPOTEKAHUS pEaKIMii MOHHOTO OOMEHA, TMOJHBIC M
COKpaIllEHHbIE MOHHBIC ypaBHEHHs peakuuii. CBOHCTBa KHCIOT, OCHOBAaHUW W COJIEM B CBETE
MIPEJICTABICHHUIA 00 3JEKTPOTUTHYECKOH Arccoruanii. KadecTBeHHbIe peakiiuy Ha HOHBL. [loHsATHE
0 THJIPOJIN3E COJICH.

Xumuueckuii IKCnepumenm:.

O3HAKOMJIGHHE C MOJENSIMU KPUCTAJUIMYECKHX PpEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HEMETAJUIOB (rpaduTa U anMasa), CJIOKHBIX BELIECTB (XJIOPHAa HATPUs), UCCIEI0BaHHE
3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOW pPEaKUMHd OT BO3ACUCTBUS Pa3IMYHBIX (PaKTOPOB,
HCCIIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PAcTBOPOB BEIIECTB, Ipoliecca AUCCOLMALMM  KHUCIIOT,
miesioueid M cojeil (BO3MOXHO HCIIOJIB30BAHHME BUJEO MAaTEPHUATIOB), IIPOBEJEHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX HPU3HAKM NPOTEKAHUS peakluil HMOHHOro obMeHa (oOpa3oBaHHE OCAJKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE BObI), OMNBITOB, WLIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakLUuil (TOpeHHe, PeakUMH pas3jIoKEHUs, COCJAMHEHMsI), PAaCHO3HABAHUE
HCOpPraHNM4YCCKUX  BCHICCTB C TIIOMOINBKO KAaYCCTBCHHBIX peaxunﬁ Ha HWOHBI, PCHICHUC
HKCIEPUMEHTANbHBIX 3a/1a4.

HemeTaubl 1 UX cOeMHEHUS

OO0mas xapakTepucTruka ranoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIICHH
okuciienus. CtpoeHne W (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHWMHUYCCKUE
CBOMCTBa Ha mpuMepe xjopa (B3aHMMOJCIHCTBHE C MeTalUlaMH, HEMeTalIaMH, I[IeJIouaMu).
XnopoBogopoa. ConsiHas KHACIOTa, XMMHUYECKHE CBOMCTBA, MOJIydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJOpPOJA Ha OpraHu3M uesjoBeKa. BakHeiline XJIOpuAbl U MX HAXO0XJEHUE B
MPUPOJE.

OOmast xapakrepucthka d1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHwe M (puU3MYEcKHe CBOHCTBA IMPOCTBHIX BEIIECTB —
KHUCJIOPOJAA U cepbl. AJUIOTPONHbIE MOU(UKAIIMHM KUCIOPOa U cepbl. XMMUYECKHE CBOMCTBA CEpBI.
CepoBoniopoi, cTpoeHue, Gu3nIecKrue U XUMUIeckne cBoicTBa. OKCUIBI Cephbl KaK MPEACTaBUTEIN
KHUCIOTHBIX OKcHJIoB. CepHas KucioTa, (U3MYECKHMEe U XUMHUYECKHEe CBOMCTBa (00mue Kak
IPEeACTaBUTEINS Kjlacca KHUCIOT M crenuduyeckne). XUMUYECKUE PEaKIUH, JeXKallle B OCHOBE
IIPOMBIIIJIEHHOTO CIIOc00a MOoJy4deHus: cepHoW KucioTbl. [Ipumenenue cepHoit kucnotsl. Conu
CEpHOIl KHCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHnue cepsl U €€ COeIMHEHUN B
npuposie. XUMHYECKOE 3arpsi3HEHHE OKpYXKalollell cpeapl COeIMHEHHSIMH cepbl (KHCIOTHBIE
TOK]TH, 3aTPsI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeJ0TBPAIECHHS.

OO6mrast  xapaktepuctuka 2y1eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclpoCTpaHeHHe B IPUpoJe, (PU3NUYECKHe U XUMUYECKUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHUakK, ero (puanueckue U XUMHUYECKHE CBOWCTBA,
nojrydeHue u npumenenue. Con aMMOHMS, UX (pr3nyecKre 1 XUMUYECKHUe CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHbI aMMOHHA. A30THas KHUCJIOTa, €€ MoJydyeHue, (U3NYecKue u
XMMUYECKHe CBoOicTBa (0OIIME Kak TMpeICTaBUTENsl Kiacca KHUCIOT M clenupuuecKue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX ya100peHui. XumMuueckoe
3arpsiI3HEHUE OKPYIKAIOLIEN Cpeibl COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHUE BO31yXa,
MouBHI U BOJ0EMOB). Docdop, amoTponHbie Moaudukanuu pocdopa, Gpusnyeckrue 1 XUMHIECKHE
cBoiictBa. Oxcupa docdopa (V) u dochopHas kucnora, Guandeckue U XUMUUYECKHUE CBOWCTBA,
nostydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.



O6mass  xapakrtepuctuka djeMeHTOB [VA-Tpynmbl.  OCOOGHHOCTH  CTPOCHHSI  aTOMOB,
XapaKTepHbIE CTETEHU OKHCIEHUS. YTIIEepOJ, a/UIOTPONHbIE MOAM(PHUKAIMHN, PACIPOCTPAHEHHE B
npupoje, GU3NYECKUe W XUMHUYECKHe CBOMCTBa. Ancopoums. KpyroBopot yriepoaa B mpupoje.
Oxcuapl yriuepoaa, ux (Qpu3Myeckue M XMMHUYECKHE CBOMCTBA, JCWCTBUE Ha KUBBIE OpPraHU3MBI,
MOJyYCHHE M TMPUMEHEHHE. DKOJOrMYeCKUe MPOoOJieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIO0TE3a rI00aNIbHOrO MOTEIUICHUS KJIMMaTa, NapHUKOBbIN 3¢ (deKT. YronpHas KUCIOTa U €€ COJu,
nux (1)H3PI‘-I€CKI/I€ U XUMHUYCCKUEC CBOﬁCTBa, MOJIY4YCHHUEC U IMPUMCHCHHUC. KauectBennas peaKknug Ha
KapOoHaT-uoHbI. Vcnonbp3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIICTBE.

[lepBoHayasibHbIE MOHATHS 00 OpPraHUMYECKMX BEILECTBAX KAaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, TUJICH, alleTUJIEH, ATAHOJI, [IMLEPHUH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKH
YIIA€BOAOPOAOB (YToJib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTH HX MepepadboTKu (OCH3MH), X POJIb B
ObITY M IpOMbIIUIEHHOCTH. I[loHATHE O OMONIOrMYecKH Ba)KHBIX BEILECTBAaX: )KHUpax, Oenkax,
YII€BOJAaX — M HX POJIM B JKU3HM YeloBeKa. MarepuaibHOE €IUHCTBO OPraHMYeCKUX H
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOICTBa, TMOIY4YeHHE U IPUMEHEHUE.
Coenunenus kpeMmHus B npupojae. Obime npenacrasienus o6 okcune kpemuus (IV) u kpeMHueBoit
kuciote. CHIIMKATBI, X UCIOJb30BaHUE B OBITY, B MPOMBIILICHHOCTH. BaskHeiue cTpouTenbHbIe
MaTepuasbl: KepaMHuKa, CTEKJIO0, LEeMEeHT, OeToH, kene300eroH. IlpoGnembr Ge3zomacHOro
WCIIOJIB30BAaHUSI CTPOUTENILHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenm.

U3y4YeHHE O0pa3I0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOW KHUCIIOTHI, IMPOBEIECHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBl U HAOJIOJCHHE NPU3HAKOB MX HPOTEKAHHUS, OIBITHI,
oTpakaromue (U3NYeCKHe W XMUMHUYECKHE CBOWMCTBA TaJOrCHOB M HMX COCIMHEHUH (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMIIEHHME C OOpaslaMy XJOPHJIOB (rajJOreHH]IOB),
O3HAKOMJIEHHE C o0pasnamMu ceppl U €€ COEIMHEHUSAMH (BO3MOJKHO HCIOJb30BaHHE
BUJEOMATEepHaOB),  HaOIIOAEHUWE  TMpolecca  OOyraMBaHMA — caxapa IOJx  JielicTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYEHHE XMUMHUYECKHUX CBOMCTB pa30aBiIeHHON CEpHOM
KHUCJIOTHI, MPOBEACHUE KAuyeCTBEHHOW peakluu Ha CcyiabhaT-uoOH W HaONIOJeHHE NpHU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBAMHU a3o0Ta, (ochopa M HUX COEAMHEHUN
(BO3MOXKHO HCIOJIB30BaHME BUAEOMATEpUAIOB), oOpa3laMHu a30THBIX M (POCHOpHBIX ynoOpeHui,
MoJIyuyeHue, coorpanue, paclio3HaBaHUE U U3yYeHHE CBOMCTB aMMHUaKa, IPOBEACHNE KaueCTBEHHbIX
peakiuii Ha HOH aMMOHUS U GochaT-uoH U U3yYeHHEe IPU3HAKOB UX MPOTEKaHMs, B3aUMOJIeHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOXHO HCIIOJIb30BaHHE BUIAEOMATEPUAJIOB),
U3yueHHe MojeNieil KpUCTAIIMUeCKUX PeHIETOK anMasa, rpaduta, QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  a/ICOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTHBOra3a, MOJIy4YeHUe, coOMpaHue, pPaclo3HABAHME M H3YYEHHE CBOICTB YIVIEKHCIOIO rasa,
MIPOBE/ICHUE KAUECTBEHHBIX peakIMii Ha KapOOHAT W CHJIMKAT-UOHBI U H3YyYEHHUE MPU3HAKOB HMX
MPOTEKAaHUs, O3HAKOMJIEHME C TMPOAYKUMEH CHUJIMKATHOW TPOMBIIUIEHHOCTH, peIllIeHue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «BakHelI1e HeMeTallIbl ¥ X COEIUHEHUS .

MeTajiibl M UX COeAMHEHHS
061_[1351 XapPaKTCPUCTHKA XUMHUUYCCKUX 3JICMCHTOB — MCTAJUIOB HA OCHOBAHUU UX TTOJIOKCHU B

[Tepuonnueckoit cucreme xumudeckux 3yemeHToB J[. WM. MenaeneeBa W CTpOEHHS aTOMOB.
Crpoenue wmetaiioB. MeTamnuyeckas CBsi3b M MeETaJUIMUECKash KpUCTAUIMUecKas peleTka.



DONEKTPOXUMHYECKUNA PsIi  HAmpspKeHUH MeTauioB. DU3MYECKME M XUMHYECKHE CBOMICTBa
MeTauioB. OOmMe crnocoObl MoaydyeHus MeTauioB. IIoHATHE O KOpPpO3MM METalJIOB, OCHOBHBIE
CIocoOBl 3amMThl MX OT Koppo3uu. CrutaBbl (CTajnb, YyryH, AIOPATIOMMHUN, OpOH3a) M HX
IIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

Hlenouynsle MeTabl: monoxeHue B [lepuoanueckoil cucteMe XUMUYECKUX 3JeMEHTOB [l.
W. MennieneeBa, CTpOE€HHE WX aTOMOB, HaxoxXkJaeHue B Inpupoge. PuU3ndyecKue U XUMHUYECKUE
cBOicTBa (Ha mpuMmepe HaTtpus U Kanusi). OKCHIIBI M THIPOKCHABI HaTpus U Kanus. [IpuMenenue
LIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[IlerouHO3EeMENIBHBIE METAJIBI MAarHUM M KajbLUi: 1ojiokeHue B [lepuoauyeckon cucreme
xuMmuueckux snemeHToB [[. WM. MenpaeneeBa, CTpOGHHE KX aTOMOB, HAXO0XJICHUE B IPUPOJE.
dusnyeckue M XMMHYECKHE CBOMCTBA MarHus W Kaublusd. BakHelnne COCOUHEHMS KaabLUs
(oxcua, THAPOKCU I, con). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMmuHuil: mnonoxxeHue B llepuonmueckol cucrteMe XMMMYECKUX 3JIeMEHTOB /I
W. MenneneeBa, cTpoeHUE aTOMa, HaXoXKJeHue B npupoje. Ousndeckrue U XMMUYECKHE CBOMCTBA
amoMUHUS. AM(pOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHU/IA AITFOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoi cucreme xumuueckux 3imemMeHToB [1. 1. Menaeneesa,
CTPOEHUE aTOMa, HaXOXAeHUe B pupoae. Pusnueckue U XMMHUYECKUE CBOMCTBa xene3a. OKCUsbl,
ruzpokcuabl v conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U NOJyuEHUE.

Xumuueckuii IKCnepumenm.

O3HAKOMJIEHHE C 00pa3llaMyd METAJIJIOB U CIUIABOB, UX (PU3UUECKUMU CBOWCTBAMU, U3y4EHUE
pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE BUJIEOMATEPHAIIOB), OCOOCHHOCTEM
B3aMMOJICHCTBUS  OKCHJA KalblMg M HaTpus C BOJOM (BO3MOXKHO  HCIOJIB30BaHUE
BUJICOMATEPHUAIIOB), MHCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, Ipolecca TOPEHUs Kejae3a B
KHCII0poAe (BO3MOYKHO HCIOIb30BAHUE BUJIEOMATEPHAIIOB), IPU3HAKOB MTPOTEKaHNs Kaue€CTBEHHBIX
peakuuii Ha MOHBI: MarHusl, KajblUs, aJlOMUHUS, LMHKA, *kene3a (1) u xeneza (III), menu (II),
HaOJI0ICHNEe U OMMCAHUE MPOLECCOB OKPALIMBAHMS IJIAMEHM MOHAMM HATPHsl, KW U KaJbIHs
(BO3MOKHO HCIOJIB30BaHNE BUICOMATEPUAIIOB), UCCIIEAOBAaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHIIA
IFOMUHUS U THAPOKCHIA IMHKA, PELICHHWE SKCIEpUMEHTAJIbHBIX 3a7ay Mo Teme «BaxHeimme
METAJUTBI ¥ UX COCITMHEHUS.

XuMus M OKpy:KamoLas cpeaa
BemecrBa m Marepuansl B IOBCEAHEBHOM JXKU3HM 4eJIOBEKa. be3onmacHoe MCIoJIb30BaHUE
BCUICCTB H XHUMHUYCCKUX peaKquI B 6I>ITy. HepBasf ImoMompb IpH XUMHYECKHUX OXKOorax u

OTpaBJICHUSAX.

XUMHUYECKOe 3arps3HEHuEe OKpYXKarolled cpensl (ImpeienbHas IOMycTUMas KOHIEHTpalus
Beulects, nanee — [1JIK). Ponb xumMuu B pelieHnn 3K0JI0THYECKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

HU3YUCHUC 06pa3I_IOB MaTepuajioB (CTCKHO, CIIIaBbI MCTAJJIOB, TOJIMMCPHBIC MaTCpI/IaJ'IBI).



Meostcnpeomemnwie ceasu

Peanuzanus MeXIpeIMETHBIX CBsI3€d NPU HM3YYEHUM XMMHMHM B 9 Kilacce OCYILECTBISETCS
yepe3 UCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUH, SBISIIOIUXCS
CUCTEMHBIMU JJIs OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAY4YHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HAy4YHBIA (haKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJIN3,
CUHTE3, Kiaccu(ukamnus, TMEePUOJUIHOCTh, HAONIOJCHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEeHHue, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3(DPEeKT, TEXHOJIOTHUS, MaTepHAIIbI.

®usuka: Marepusi, aToMm, DJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUA, H30TOIIbI,
PaIMOAKTUBHOCTh,  MOJIEKYJIa, JJICKTPUYECKUU  3apsifi, MPOBOJHUKH,  IOJYIPOBOJHUKH,
JTUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNO0, O0BEM, arperaTHOE COCTOSHHME BEIIECTBa, Tas,
pacTBOp, PacCTBOPUMOCTh, KPUCTAIIMYECKAsT PEIIETKA, CIUIABhI, (PU3MYECKUE BETUYHMHBI, €IUHUIIBI
HU3MEpEHHUs, KOCMHUYECKOE TPOCTPAHCTBO, IIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KocHCTEMa, MHUHEPAIbHBIE YAOOpPEHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpAIIbI, TOPHBIE TTOPOJBI, ITOJIE3HBIE HCKOMAeMBbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA I[POI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJabTAaThl OCBOEHHUS TMPOTpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMs
JIOCTUTAIOTCS B X0Jie OOYUYEeHHs] XUMUU B €IMHCTBE Y4€OHOM M BOCIUTATEIHHON NEATETHHOCTH B
COOTBETCTBUU C TPAJULUUOHHBIMH POCCUWCKUMHU COLUMOKYJIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMU, TIPUHATBHIMH B OOIIECTBE MpaBUJIaMd M HOPMaMU TOBEIECHUS M CIOCOOCTBYIOT
MpoleccaM caMOMO3HaHUs, CAMOPA3BUTHS M COITMATU3AINN 00YyUarOIUXCsl.

JIM4HOCTHEBIE PE3YyIbTATBl OTpaXAaOT TOTOBHOCTH 06yqa101u1/1xc;1 PYKOBOJACTBOBATLCHA
CHCTEMOM TO3HUTHBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCclIUpCHUC ONbITa ACATCIBHOCTH Ha eé
OCHOBE€, B TOM YHUCJIC B HaCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

IHEHHOCTHOI'O OTHOIICHHA K OTCYCCTBCHHOMY KYJIBTYPHOMY, UCTOPUYCCKOMY U HAYYHOMY
HacJICIn0, IMOHHMMAaHHA 3HA4YCHUA XUMHUYECKOU HAayKH B JKHU3HHU COBPCMCHHOTO O6H.[CCTB8.,



CMOCOOHOCTH BIJIAJICTh JIOCTOBEPHOUW HHMOpMAIMEl O MEPeOBbIX JOCTHIKCHUSX M OTKPBITHIX
MHUPOBOW U OT€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
u 00I1IeCTBA;

2) IpaKaAaHCKOI0 BOCIIUTAHUA:

NpeACTaBJICHUA O COHUAJIBHBIX HOPMax HW IIpaBWIax MECKIMYHOCTHBIX OTHOIICHUHA B
KOJJICKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOH, y4eOHO-
HCCIIEI0BATEILCKOM, TBOPUECKOW M APYrMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH ACATCIIbBHOCTU IIPU BBIIIOJIHCHUHA y‘I€6HBIX, IIO3HABAaTCIIbHBIX 3aJa4, BBIIIOJHCHUU
XMUMHUYECKHUX 3KCIIEPUMEHTOB, CO3/IaHMM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIOHUMAHUIO U
B3aMMOIIOMOIIN B NIPOIIECCE 3TON yuyeOHOM AeATeIbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE ITOBEJICHUE
U TIOCTYIIKM CBOMX TOBapHILEH C MO3ULMHU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB;

3) LHCHHOCTH HAYYHOI'O IIO3HAHUSA

MHPOBO33PCHYCCKHUEC MMPEACTABJICHHA O BCIICCTBE U XHUMHYCCKOMN pCaKknuun, COOTBETCTBYIOIINC
COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKH U COCTABJIAOIIHNE OCHOBY IJI INOHUMAHUA CYIIHOCTHU
Haqu0171 KapTUHBI MHpaA, IMPEACTABICHHUA 00 OCHOBHEBIX 3aKOHOMCPHOCTAX pa3BUTUS ITPHUPOIBL,
B3aNMOCBA34X YCJIOBCKaA C HpHpOI[HOfI cpez[oﬁ, O pOJIM XMMHHU B ITO3HAHHUHU ITHX 3aKOHOMepHOCT€I7I;

[I0O3HABATEJIbHBIE MOTHUBBI, HAIPaBJICHHBIE Ha IIOJIY4YCHHE HOBBIX 3HAHUM 110 XUMUH,
HeoOXoauMble Ui  OOBSICHEHUs HaOJI0JaeMbIX IPOLIECCOB U SBJICHUH, I03HABATEJIbHOMH,
MH(GOPMAIIMOHHON M YUTATENBCKON KYJIBTYpPhI, B TOM YHCIIE HaBBIKOB CAMOCTOSITEIBHON paboTHI ¢
y4eOHbIMM TEKCTaMM, CIPAaBOYHOM JIUTEpaTypoOil, JOCTYINHBIMH TEXHUYECKUMHU CpPEACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4YeHHIO M MO3HAHMIO, JIF0OO03HATEIBHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHMIO, MPOEKTHON M HCCIIeAOBATENbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YEHHS B NajbHEHIIEM;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH
Ha 3JIOpOBBIM 00pa3 >KU3HH, OCO3HAHME TOCIEJICTBUN U HENPUITHE BPEIHBIX IPUBBIUEK
(ynorpeOyieHUsT amKOroJisi, HApPKOTUKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJCHHS IPaBUI
0€30MMacHOCTH MPH OOpaleHNH ¢ XMMUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM JKU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTUUYECKOMY M3Y4YEHMIO Mpodeccuil u Tpyaa pa3iMyHOro pojia, YBaK€HHE K
TPYAy W pe3yJbTaTaM TPYIAOBOH J€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX
3HAHUU MO XMMUU, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPAeKTOPUU MPOJIOJIKEHUS 00pa3oBaHuUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCremHoi npodeccHoHaIbHON JeITeTbHOCTH U PAa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJallTUPOBAThCS B MPo(eccroHalIbHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:



9KOJIOTMUYECKU 1IeJIeCO00pa3HOe OTHOUIEHHE K MPHUPOJAE KaK MCTOYHMKY KU3HHM Ha 3emie,
OCHOBE €€ CYLIECTBOBAHMS, MOHHMMAaHUE ILIEHHOCTH 3J0pOBOr0 U 0Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3J0POBBIO, OCO3ZHAHUE
LEHHOCTU COOJIOZCHUSI MpaBuil O€30MacHOr0 MOBEJIEHUs IMpHU paboTe C BELIECTBAMH, a TaKkKe B
CUTYaIUSX, YTPOIKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIOCOOHOCTH MPUMEHATH 3HAHUS, MOJIydyaeMble TPU U3YYCHUHM XMMHH, JJIS peHIeHus 3ajad,
CBA3aHHBIX C OKPYXKAIOWEH MNPUPOAHOM CpEeAOod, Ui IIOBBIIIEHUS YPOBHSA DKOJOTHYECKON
KYJIBTYpBl, OCO3HaHUS TJIO0AIBHOTO XapakTepa AKOJOTHYECKUX MpoOiIeM M MyTed UX pelIeHus
IIOCPEACTBOM METOJOB XUMHH, HKOJOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCSI UM B
II03HABATEJIbHOW, KOMMYHUKATUBHON U COLUAJILHOMN IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yibTaTOB BBUICISIOT 3HAYMMbIE Ui  (OPMHUPOBAHHS
MHUPOBO33PEHHUs OOIIEHAayYHble TOHATHUS (3aKOH, TEOPHs, NMPUHLUII, THUMOTe3a, (akT, cUcTema,
IIPOLIECC, DKCIIEPUMEHT U JAPYroe€.), KOTOPbIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAyUYHBIX Y4YEOHBIX
mpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUUM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW Hay4YHOM KapTHHE MHpa, UM YHHBEpcajbHble YydeOHble AEeUCTBUs (IO3HABATEJbHBIE,
KOMMYHHUKATHUBHBIC, PETYIATUBHBIE), KOTOPbIE 00ECleynuBalOT (OPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHON JESITEIbHOCTH.

Ilo3HaBaTebHBIE YHuUBEpPCAJbHBLIC y'leﬁﬂble JeHCcTBUS
ba3oBble JJornyeckne aeMcTBUSA:

YMCHHUS UCIIOJIb30BATh HpI/IéMH JIOTHYCCKOI'0 MBIINIJICHUA IIPH OCBOCHUU 3HAHUU: PaCKpbIBATb
CMBICJT XUMHUYCCKUX MOHSITUM (BI)IIIGJISITI) HX XapaKTCPHBIC MMPU3HAKH, YCTAHABJINBATH B3aUMOCBSA3h
C ApyrumMu HOHSITI/IHMI/I), HCIIOJB30BAaTh IMMOHATHUA AJIA 00BACHEHHS OTACIBHBIX q)aKTOB u HBHGHHﬁ,
BI)I6I/IpaTI> OCHOBAHUS U KPUTCPUH I Knaccn(bmcaunn XUMHUYCCKHUX BCIICCTB M XHMHUYCCKHUX
peaKHHﬁ, YCTaHaBJIMBATL NMPHUYNHHO-CJICACTBCHHBIC CBA3U MCIKIAY 00BbEKTaMU HU3YyUCHUA, CTPOUTH
JIOTUYCCKHUE PaACCYKACHUA (I/IHILYKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), J€J1aTb BBIBOJbI H
3aKJIIOUYCHU A,

YMEHHE NPUMEHATh B TpOILECCe MO3HAHUS TMOHATHUS (TMPEeIMETHbIE U MeTalpeIMEeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIOJb3yEeMble B XUMHUH, MpeoOpa3oBbIBATH LIMPOKO
IIPUMEHSIEMbIE B XMMHMHM MOJEIBHBIE INPEICTABICHUS — XUMHUYECKHM 3HAK (CHMMBOJ 3JIEMEHTA),
xumuueckas (opMmyna M ypaBHEHHE XMMMYECKOM peakuuu — TpU peleHud ydeOHo-
[IO3HABATENIbHBIX 3aa4, C Y4ETOM ITUX MOJENBbHBIX MPEICTABICHUN BBIABIATH U XapaKTepU30BaTh
CYLIECTBEHHbIE MPU3HAKU M3YyYaEMbIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUUYECKUX PEaKIIUM,
BBISIBJISATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIICICTBEHHBIE CBSI3U M IPOTUBOPEUUS B H3y4aeMbIX
IIpoleccax U sBJICHUSIX.

ba3oBble nccienoBareibCKue TeMCTBUSA. YMCHHC UCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B
KaueCTBC MHCTPYMCHTA IMO3HAHUSA, a TAKKC B KAQYCCTBC OCHOBBI IJIA q)OpMI/IpOBaHI/ISI THUITOTE3bI I10
IPOBEPKEC MPAaBUIILHOCTU BBICKA3bIBACMBIX Cy>K,Z[CHPII>i;



MpuUOOpeTeHne OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMUd W TPOBENCHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HaOII0aTh 3a XOJO0M IMpOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0
pe3ynbrat, QopmMynupoBaTh O00O0OIIEHUS ¥ BBIBOABI 1O pe3yJlbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ nundopmanmeii:

yYMEHHE BBIOMPATh, aHATM3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U
dbopM mpencraBiIeHUs, MOTYYaeMYI0 W3 Pa3HbIX HCTOYHHMKOB (HAyYHO-TIONYJSpHAs JUTEpaTypa
XHUMHYECKOTO COJIEpXKAHMs, CIIPAaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KPUTUUECKHA OICHUBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAILIHUIO;

YMEHHUE MPUMEHSTh Pa3IMYHble METOJBl M 3aIPOCHI MPH MOUCKE M 0TOOpEe MHPOPMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JUIsI BHITIOJHEHUS YU4E€OHBIX U IMO3HABATEIHHBIX 3a/1a4
OIIPENIeIEHHOTO THIA, NpPUOOpEeTEeHHE ONbITa B 00JACTH WCIOJNIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBIAQJICHUE KYJIBTYPOH AaKTUBHOTO HCIIOJIb30BAHUS Pa3IHMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHMaJbHYI (opMy TpeacTaBICHUS
nH(OpPMAIIMM W WLTIOCTPHPOBATH pPEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu hopmamu rpadUKu U UX KOMOMHAIUSIMUY;

YMEHHME WHCIIONIb30BaTh M AaHAIM3UPOBATh B TMpolecce Y4eOHONW U HCCIIe0BATENbCKON
JEeSATeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIIUICHHOCTH, CEIBCKOTO X035HUCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CPeIbl.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e JeiicCTBUS:

YMEHUS 337]aBaTh BOMPOCHI (B XO/€ auajiora u (Wiu) AUCKYCCHH) TI0 CYIIECTBY 00CYX)IaeMOi
TeMbI, POPMYIIUPOBATH CBOU MPEIJIOKESHUS OTHOCUTEIIBHO BBITIOJIHEHUS MPEJIOKESHHOM 33/1a4u;

YMEHHUSI TIPEJICTABIIATH MOJYYeHHbIE Pe3yIbTaThl TO3HABATENILHOM JESTEIBHOCTH B YCTHBIX U
IINCHbMCHHBIX TEKCTaXx,; acjaarb MPE3CHTA IO PE3YIbTATOB BBITIOJTHCHU A XUMHWYCCKOT'O
JKCIIEpUMEHTa (J1adopaTOpHOro OMbITa, JabopaTopHOil pabOThl MO HCCIETOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH MO3HABATEIBHOW H
HCCIIEIOBATEIbCKOM 1EeATEIBHOCTH TIPH PEIICHNN BO3HUKAIOIIUX Mpo0IeM Ha OCHOBE y4uéTa O0IINX
MHTEPECOB U COIJIACOBAaHUA MNO3MLUH (00CYXaeHHs, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOP/IMHAIIHSI COBMECTHBIX JCHCTBUI, ONpeieTIeHre KPUTEPUEB 110 OIIEHKE KayeCcTBa BHIMTOJIHEHHON
paloThI U ApyTHE).

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LENIN ACSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESITENIbHOCTD, BEIOUpATh Hanbosee
3¢ deKTUBHBIE CTIOCOOBI PElIeHNs] YUeOHbBIX U NTO3HABATENbHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISATh
WM KOPPEKTHPOBAaTh MPEIJIOKEHHBIN aJrOPUTM JIEUCTBUN IIPU BBIOJHEHUM 33JaHUN C y4ETOM
MOJIyYE€HHUs HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U peaKLHUsAX, OLIEHHWBATh
COOTBETCTBHE IOJIYYEHHOIO pe3ysbTaTa 3asABJICHHOM I€IM, YMEHUE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPeJIaraeéMble B YCIOBUU 3a/laHUH.



INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pPe3yJIbTAaTOB IO OCBOCHHUIO O0S3aTENBHOIO COJEp)KaHUs,
YCTaHOBJICHHOTO JaHHOW (enepanbHO pabouell  HporpaMMoid, BBIAEISIOT: OCBOCHHBIC
00yJaromuMuCcs HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHIA, CrICU(PUICSCKHE TSI PEAMETHON
obnactu «XUMHS», BUIBI JIEATEIBHOCTH MO IOJIYYCHHUIO HOBOTO 3HAHUS, €ro HHTEpIIpEeTaluu,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAI[HIX.

K xonmy oOyueHus B 8 kuiacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKMX IOHSATHHM: aTOM, MOJIEKYJIa, XMMHYECKUN
JJIEMEHT, IPOCTOE BEILECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAsl aTOMHAas W MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIECTBA, MOJIb,
MOJISIpHAsI Macca, MaccoBast J10JI1 XMMUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM, OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPULATEIBHOCTD, CTEIICHb OKUCICHHS, XUMUYECKasl peakLys,
Kiaccu(UKanusl peakiyid: peakuy COCIMHEHUS, PEaKLIUW pa3IoKEHUs, PEeaKkluu 3aMelICHus,
peakiuu oOMEHa, 3K30- M HHJIOTEPMHUUYECKHE PEaKLUH, TeIIoBoM 3((deKT peakuuu, SApo aToma,
AJIEKTPOHHBIN CIIOM aToma, aToOMHasi OpOHTal b, PaJAWyC aroMa, XMMHYECKas CBsS3b, MOJSpHAS U
HENoJIIpHasl KOBAJCHTHAs CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHMOH, PacTBOp, MaccoBas A0S
BellecTBa (MIPOIICHTHAs! KOHIIEHTPAIUsl) B PACTBOPE;

WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMWYECKUX NOHATUN U IPUMEHSTH 3TH ITOHATHS
IIPU OIIMCAHUM BELIECTB U UX IPEBPAIICHUN;

HCIOJIb30BAaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUS (OpMYJ BEIECTB U ypaBHEHUH
XMMHYECKUX PEAKIUN;

OIpeNleNIATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTEIEHb
OKHCJIEHHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSX, MPUHAIJICKHOCTh BEIIECTB K ONpPEAEIEHHOMY
KJlaccy coeauHeHud 1o QopMynam, BUA XMMHUYECKOH CBA3M (KOBaJeHTHas M MOHHas) B
HEOPraHUYECKUX COCTUHEHMSIX;

packpsiBaTh cMbici [leprnoguueckoro 3axona J[. WM. MenneneeBa: neMOHCTpUPOBATH
MOHMMAaHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX IOJIOKEHUS B
Ilepuoguueckoil cucreMe, 3aKOHOB COXPAHEHHUs MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

OIMCBIBATh U XapaKTepU30BaTh Tabun4Hyto popmy [leproandeckoit cucteMbl XUMHUYECKUX
AJIEMEHTOB: pa3nyaTh MOHSTHUS «JaBHas moarpynna (A-rpynma)» u «mobounas noarpynna (b-
IpyIIa)», Majble U OOJbIINE NEePUO/Ibl, COOTHOCUTh 0003HAUEHUs, KOTOPbIE UMEIOTCS B TaOiuIe
«Ilepnonuyeckas cucrema xumuueckux daemeHtoB JI. . MengaeneeBa» ¢  4YHCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00IIee Yucio
AJIEKTPOHOB U PACIIPEAEIECHUE UX T10 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XHWMUYECKHE JJIEMEHThI, HEOpraHMYeCKHe BEIIeCTBa, XMMHUYECKHE
peakimu (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3P (DeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBOWCTBA BELIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPK/asi ONHUCAHUE NPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHMI COOTBETCTBYIOIIMX XWMHUYECKHX
peakumii;

IIPOTrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKaHHSI XUMUYECKUX MTPEBPALICHUH B pa3IMUHBIX YCIOBUSIX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO J0JIIO
XUMHUYECKOT0 3JeMeHTa 1o ¢GopMylie COEAMHEHMs, MacCOBYIO [IOJII0 BeUIecTBa B PacTBOpE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON peaKIuH;

MIPUMEHATh OCHOBHBIE ONEPALUHM MBICIUTEIBHON [EATEIbHOCTH — aHAJIUu3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHIE, CUCTEMATH3AIHIO, KJIACCHU(PUKALINIO, BBISBICHUE IPUIHMHHO-CIEICTBEHHBIX
CBA3EH — /I U3Y4YECHHS] CBOWCTB BEILIECTB U XUMHUUYECKUX PEAKLNN, €CTECTBEHHO-HAYYHbIE METO/bI
[I03HAHUS — HA0JII0JIEHUE, U3MEPEHUE, MOAEINPOBAHNE, IKCIIEPUMEHT (peajlbHbIN U MBICIIEHHBIH );

clieoBaTh  NpaBUJiaM  [OJIb30BAHMUS ~ XHMMHUYECKOM  mocynoili u  1abopaTopHBIM
000pyZ0BaHUEM, a TAKXKE MPaBHJIaM OOpaIEeHHs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLHUSIMHU
IO BBIMOJIHEHHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX
BEILIECTB (BOJOPOAA U KUCIOPO/A), TPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHON MacCOBOM J1oiei
pacTBOPEHHOIO  BEIIECTBA, IUJIAHUPOBaTh M IMPOBOJAMTh XHUMHUYECKHE OSKCHEPUMEHTHI IO
pacro3HaBaHMIO pPACTBOPOB WIEJOYEH W  KUCIOT C IIOMOIIbIO HMHAMKATOpPOB  (JIaKMyc,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K xonmy oOydueHuss B9 kiacce nmpeIMeTHBIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHMX IIOHSATHUI: XUMHUYECKHI 3JIEMEHT, aroM,
MOJIEKYJIa, HOH, KaTHUOH, aHUOH, IIPOCTOE BEIIECTBO, CJOXKHOE BEILECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHULIATEIbHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas peaklMs, XUMUYEcKas CBs3b,
TeruioBor 3(pdeKT peakuuu, Mojb, MOJSAPHBIA 00BEM, PACTBOP, AJIEKTPOIMUTHI, HEIIEKTPOJIMTHI,
AIIEKTPOJIMTUYECKAs JTUCCOIMANNSA, PEAKIMA HOHHOTO OOMEHa, KaTaiu3aTtop, XHMHYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTUMbIe peaKlUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEaKLUH,
OKHCIINTENIb, BOCCTAHOBHTENIb, OKHCICHHE M BOCCTAHOBJIECHUE, AJIOTPONUs, aM(OTEPHOCTb,
XMMHYECKas CBs3b (KOBAJIEHTHAsI, HOHHAs, METAIJIMUECKAs), KpUCTAIIMUECKas peléTka, Koppo3us
METaJUIOB, CILJIaBbl, CKOPOCTh XMMHYECKOW PEaKIUH, NPEAeNbHO JomycTuMas KoHneHTpauus [1JIK
BELIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSTh 3TU MOHATHS
IIPY OIIMCAHWUHM BELECTB M UX IPEBPAICHUN;

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY Ul COCTaBJICHHs (OPMYJ BEIIECTB U ypaBHEHUI
XUMHUYECKHUX PEAKIIN;

OTIpE/EIATh BAJICHTHOCTb M CTENEHb OKHCIEHUS XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOTO COCTaBa, NPHHAJIEKHOCTh BELIECTB K OMNPENEIEHHOMY KJacCy COEAMHEHHMH IO
dbopMynaM, BUJ XMMHUYECKOH CBSI3M (KOBaJEHTHAas, MOHHAsl, METAUINYECKasi) B HEOPraHMYECKHUX
COEIMHEHUSX, 3aps] HOHAa MO XUMHUYECKOW (opmylie, XapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COCAUHEHUN, THUI KPUCTAININYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cmbica Ileprnoguueckoro 3akoHa [[. M. MenneneeBa U AeMOHCTPUPOBATh €roO
MOHMMAaHME: OINMCHIBaTh M XapakTepu3oBaTh TabnnuyHyro ¢opmy Ilepuonnueckoil cuctemsl
XMMHUYECKHX DJIEMEHTOB: pa3jnyaTh IMOHATUS «IJIaBHAs moArpynna (A-rpynmna)» U «1mododHas
noarpynna (b-rpynmna)», manele u OoJbIIME MEPUOIbI, COOTHOCUTH OOO3HAUEHHUS, KOTOpBIE
UMEIOTCS B TEPUOJUYECKOM TaOyuIe, C YHUCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHsS aTOMOB
XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsA] sA1pa, oOliee YnCiIO MIEKTPOHOB U PACHpPEENICHHE UX 110
AJIEKTPOHHBIM CJI05IM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U MX
COEIMHEHMH B Mpeesax MajiblX MEPUOJIOB U IIIaBHBIX MOATPYII C YYETOM CTPOCHHSI UX aTOMOB;



KJIACCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTraHMYECKHUE BEIIECTBA, XUMUYECCKUE
peakiuu (1Mo YMCIy M COCTaBy y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, Mo
W3MCHCHHIO CTCTICHEH OKUCIICHUSI XUMUUECKUX JJIEMEHTOR);

XapaKTepu30BaTh (OMUCHIBATH) 001IME U crieupUIecKe XUMUYECKUE CBOICTBA MPOCTHIX U
CJIOXKHBIX BEIIECTB, MOJTBEPK/Iasi OMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

COCTaBJIATh YpPaBHEHHUS SJIEKTPOJUTHYECKON AMCCOLMALMM KHUCIOT, ILIENOYed U CoJieH,
MOJIHBIE U COKpAalIEHHBbIE YypPaBHEHHUS pEaKIHil HOHHOrO OOMEHa, YpaBHEHHUS peaKlIHid,
IIOITBEPKIAOIIUX CYILIECTBOBAHNE TEHETUUECKOM CBSA3M MEX/1Y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MOCPEACTBOM
COCTaBJICHUS SJIEKTPOHHOTO OaslaHCca ATHX PeaKIuii;

MIPOrHO3HPOBATh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PA3JIMYHBIX YCIOBHSIX;

BBIUYUCIISATH OTHOCUTEIBbHYIO MOJIEKYIISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHAYECKOTO 3JIeMEHTa MO (opMyse COEIMHEHHUs, MAcCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKIuu;

coOntofaTh  MpaBWila  IOJb30BAaHUS  XMMHUYECKOM  mocyqol u  1a00OpaTOpHBIM
00OopyIOBaHUEM, a TAK)KE MpaBUiIa OOpaIeHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSIMH 110
BBINIOJTHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPAHMIO ra3000pa3HbIX
BEIIECTB (aMMHUAKa U YIIIEKUCIIOTO Ta3a);

IIPOBOAMUTH PEAKIMU, IOATBEPHKIAIOIINE KAYECTBEHHBIH COCTaB pPAa3JIMYHBIX BEILIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpoMUA-, HOAUA-, KapOoHar-, ¢docdar-, CUIUKAT-,
cynbdar-, THAPOKCUI-NOHBI, KATHOHBI AMMOHHS M MOHBI M3YYEHHBIX METAIIOB, MPUCYTCTBYIOIINE
B BOJHBIX PACTBOpPaX HEOPTaHMUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIEC OIEpallMM MbICIUTEIbHON JESITENbHOCTY — aHAJIW3 M CHUHTE3,
CpaBHEHHE, 00O0OIIeHHEe, CUCTeMATHU3allNI0, BBISBICHHE MPUYUHHO-CIEACTBEHHBIX CBS3€H — s
M3Y4YEHHUs CBOWCTB BELIECTB U XUMHUYECKUX pPEaKLUi, €CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHMS —
HabI0/IeHne, U3MEPEHNe, MOJICIIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII ).
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