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IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATUSA

[Ipenmer xumuu. Posib XMMHUM B )KM3HH 4YeJOBEKa. XMMHUA B CUCTEME HayK. Tena u BeuiecrTna.
®dusnueckue CBOMCTBA BEHIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsTHEe 0 MeTO1ax MO3HAHUs B
xumuH. Yucreie BemecTBa U cMecu. CriocoObl pa3ieicHus CMeCeH.

ATOMBI U MOJICKYJIbI. XUMHYECKHE 37eMeHThl. CUMBOJIBI XUMUUECKHUX 3JIEMEHTOB. [IpocThie u
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUeHHE.

Xumudeckas Gopmyrna. BaJeHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAS aTOMHast Macca. OTHOCUTENbHAS MOJIEKYIIsIpHast Mmacca. MaccoBas
JIOJISI XUMUYECKOTO AJICMEHTA B COCTMHCHUH.

KonnuectBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U 4HCia
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHH.

dusnuecKkre 1 XUMUYECKUE SIBICHUS. XUMUYECKash peakius U €€ mpu3HaKu. 3aKOH COXpaHEHUs
MaccChl BEIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccudukanus XUMHUUECKHX peakuuil (CoequHEeHUs,
pasnoKeHus1, 3aMelIeHUs, 0OMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCYJ0H, TpaBUjiaMHd palbOThl B JabopaTopuu W TpHEMaMHU
oOpareHus ¢ 1ab0paToOpHBIM 000PYA0BaHUEM, H3yUEHUE U ONHCaHNe (PU3NUECKUX CBOMCTB 00pa3IioB
HEOPraHMYECKHUX BEIIeCTB, HaOmoeHne (pu3ndyeckux (TUIaBJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUe
caxapa B CTyIKe, KATICHHE W KOHJICHCAIUs BOJBI) M XUMUUYECKUX (TOPEHUE CBEYH, MPOKATHNBAHHE
MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) SsIBIICHWH, HAOJMIO/EHWE W ONHCAaHUE
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKHX peakuui (pasjio’)keHue caxapa, B3aUMOJIEHCTBHE CEpHOM
KHCJIOTHI ¢ XJIOpuIoM Oapusi, paznokenue ruapokcuna meau (1) mpu HarpeBaHuu, B3aMMOICHCTBHE
xene3a ¢ pactBopoM coiu Meau (I1), n3ydenne cnocoOoB paszieieHus CMecei: C TOMOIIBI0 MarHNUTa,
(unpTpOBaHUE, BBHIIAPUBAHKE, NUCTWUIAIMUSA, XpoMartorpadus, MpOBEACHUE OYMCTKU TOBAPEHHOMN
COJI, HAONIOZCHUE M OINHUCAHHWE pPEe3YJIbTATOB TMPOBEIEHUS OIBITa, WUTIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MaCChl, CO3aHUE MOJIEICH MOJIEKYI (IIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3I€MEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue kuciopona B mpupoje, GU3NYSCKUE UM XUMHYECKHE CBOMCTBA (pEaKIMH TOPEHUS).
Oxcunpl. Ilpumenenne xkucimopoga. CrocoObl TOMY4YeHHS KHCJIOpoJa B Jlabopatopuu |
npombinuieHHOCTH. KpyroBopor kucimopoma B mpupoge. O30H — amioTpomHas MoauduKaiys
KHUCJIOpO/Ia.

TennoBoir 3PdexT XUMHUYECKOW peakluH, TEPMOXHUMHUYECKHE YpaBHEHUS, OK30- |
SHIOTEpPMHUUECKHE peakuuu. TOIIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIIEHUE TAPHUKOBOTO
addekTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — anemeHT M mpocToe BemecTBo. HaxoxaeHue Bogopoia B MPUPOE, PU3HUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MoydeHus. KucioTsl u comu.

MousipHbiii 00bEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

Ouznyeckue cBoucTBa BoAbl. Boga kak pactBoputenb. PactBopbel. HacelieHHble u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOprMOCTh BemiecTB B Boje. MaccoBasi 10J1s1 BEIIeCTBa B PaCTBOPE.
Xumnueckue cBoiictBa Bojabl. OcHoBaHuMs. Poyib pacTBOpoB B NpHUpOAE M B KM3HU YeEJIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanuss Heopranuyeckux coenuHeHuil. Oxcuapl. Knmaccudukanuss OKCHIOB:
coneoOpa3ymomiue (OCHOBHBIE, KUCIOTHBIe, aM(poTepHbIe) U HecoseoOpasyromue. HomeHknarypa
oKcua0B. Pu3nUecKue U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydyeHre okcumoB.

OcHoBanms. Kiaccudukanus ocHOBaHMIA: METOYM W HEPACTBOPUMBIE  OCHOBAHWSL.
Homenkmarypa ocHoBanuil. ®dusznueckne M XUMHUYECKHE CBOMCTBAa OCHOBaHuM. llomyuenue
OCHOBaHMUI.

Kucnotel. Knaccudukarmus kucnor. Homenknarypa kucior. Pundeckue U XUMHYECKUE
cBoiicTBa kuciot. P akruBnoctu metamuioB H. H. bekerosa. [losryuenue kucnor.



Conu. Homenknarypa cosneil. @u3nueckue U XuMudeckue cBoiictsa cosieil. [lonyuenue coneil.

['eneTnueckas CBSI3b MEXKY KJIaCCAaMH HEOPTaHUYECKUX COCAMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIPEJEIIEHUE COJEp)KaHUs KHUCIOpOoJa B BO3JyXe, IOJy4YE€HHE, cOOUpaHHe,
pacro3HaBaHHE€ M U3y4YCHHE CBOWCTB KHCJIOpOJa, HAOMIOJECHHE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HHUKHOBEHHUS M TpEKpalleHus TropeHus (Tokapa), O3HAKOMIICHHE C
o0pa3maMu OKCHJIOB M OTIMCAHHE UX CBOMCTB, MOJyYCHUE, COOMpAHHE, PACIIO3HABAHNUE U M3Yy4YEHHUE
CBOMCTB BOJIopoja (TopeHue), B3auMojelcTBue Boaopojga ¢ okcugoMm menu (II) (BozmoxxHO
WCIIOJIb30BAHUE BHUJICOMATEPHUATIOB), HAONIOAEHNE OO0pa3loB BEIIECTB KOJUYECTBOM | MOJIb,
HCCIeI0OBaHUE 0COOEHHOCTEN paCTBOPEHUS BEILIECTB C Pa3IMYHON paCTBOPUMOCTBIO, IPUTOTOBIICHUE
pacTBOPOB C OMPEAEIEHHON MACcCOBOW JI0JIE pACTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOIBI C
MeTajylaMu (HaTpueM M KajiplueM) (BO3MOYKHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB), UCCIIEOBaHHE
00pa3l0B HEOPraHMYECKUX BEIIECTB Ppa3JIMYHBIX KJIAcCOB, HAOIIOJEHHE HW3MEHEHHUs OKpacKu
WHJIMKAaTOPOB B PACTBOpPAX KHUCIOT M IIeJoued, m3yueHue B3zaumojerctBus okcuaa menu (II) c
pacTBOpOM CEpPHOM KHUCIIOTBI, KHCIOT C MeTalylaMH, peakuil HeHTpaiu3anuu, MOoJydeHHe
HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJTHOTO METajljla JIPYrUM M3 PacTBOpa COJHU, pelieHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHelme Kiacchl HeOPraHUUECKUX COSAMHEHUI.

Iepuoanuecknit 3axkoH u Ilepmoamueckass cucrema xumu4yeckux 3jemenros /I H.
MenaeneeBa. CrpoeHune aroMoB. Xumuuyeckasi cBsi3b. OKHCIHUTEIbHO-BOCCTAHOBUTEJIbHbIE
peakuuu

[TepBbie MOMBITKH KIAacCH(DUKAIIMKA XUMHYECKUX deMeHTOB. [loHATHE O Tpymmax CXOIHBIX
2JIeMEHTOB (IIEIOYHBIC W IIEJIOYHO3EMENIbHBIC METasUIbl, TaJIOreHbl, HHEPTHBIC Ta3bl). DJEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux aemeHToB . 1. Menaeneena.
Kopotkonepuoanas u ninuHHonepuoaHast popmsl [leproauyeckoiil cucTeMbl XUMHYECKUX JIEMEHTOB
. WN. MenneneeBa. Ilepuoasl u rpynmbl. PU3HMYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB
[IEPUOJAA U TPYIIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB atroMHbIX snep. M3oTomnbl. DinekTpoHbl. CTpOECHHUE JIEKTPOHHBIX
000710ueKk aTOMOB MepBbIX 20 XUMUYECKUX A1eMeHTOB [lepronnueckoit cucremsl JI. 1. Mennaeneena.
XapakTepucTuKa XMUMHUYECKOTO 3JEMEHTa Mo ero noJioxkeHuto B Ilepmommueckoir cucreme /Jl.
. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMsI pajnyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOAAM.

3nauenue llepronnueckoro 3akoHa u Ilepuoanueckoil CUCTEMBl XUMHYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. [. . MennaeneeB — yd€HbIN U rpakJaHuH.

Xumunyeckas cBsi3b. KoBajieHTHas (MOJISIpHAS U HETIOJSIPHAS) CBA3b. DIEKTPOOTPUIATEILHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp okucinenus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipouecchl okucienus u
BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

M3y4eHue o0pa3loB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOJICHCTBUE THAPOKCUAA IIUHKA C
pacTBOpaMu KUCJIOT M LIEN0YEH, MPOBEACHUE ONBITOB, ILUTFOCTPUPYIOIIMX TPUMEPHI OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX pEaKIuil (ropeHne, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

Mescnpeomemmnuoie céazu

Peanuzanust MeXnpeAMETHBIX CBSI3€U MPU U3YYEHUHU XUMUHU B 8 KIIaCCe OCYUIECTBIISIETCS Uepes
WCIOJIb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOMIMXCS
CUCTEMHBIMU I OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC MOHATHS: HAYYHBIM (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAIU3,
CUHTE3, KJIacCH(PHKAIHS, TEPUOINIHOCTh, HAOMIOICHHE, SKCIIEPUMEHT, MOJACITUPOBAHUE, U3MEPEHUE,
MO/IENb, SIBJICHUE.



@dus3uKa: Marepusi, aroM, OJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIWJA, H30TOIbI,
PaIOaKTHBHOCTh, MOJICKYJIA, SJIEKTPUYCCKHUI 3apsil, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUEC
BEIIECTBA, a3, (U3NYCCKUE BEIIMUUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, TUTAHETHI, 3837161, CoJIHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpabl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAEMBbIE,
TOTIJIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peakuus

[Iepnoanueckuit 3akoH. I[lepunoauueckas cucrema xumnyeckux 3neMeHToB 1. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMUYECKHUX JJIEMEHTOB MEPBBIX TPEX
MEePUOJOB, KalHs, KaJbLHUs W HUX COEAUHEHUHW B COOTBETCTBHU C TIIOJIOKEHHUEM DJIIEMEHTOB B
[Tepuoanueckoit cucremMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BHIbl XUMUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTALNTUYECKON PEIIETKH U BUa XUMUUECKON CBSI3U.

Knaccudukanus 1 HOMeHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUUECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCSL K Pa3IMYHBIM KjaccaM HEOPraHWYEeCKUX COEAMHEHUH, TEeHEeTHYecKas CBs3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanus XUMHUYECKHX peaKIui MO pPa3jIMdHbBIM TpU3HakaMm (M0 YHUCIy U COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEIIOBOMY (D (PEKTy, MO M3MEHEHHUIO CTETICHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB, TI0O 0OPAaTUMOCTH, MO YJaCTHIO KaTaJM3aTopa). DK30- U SHIOTCPMUUECKHE
peaKIny, TePMOXUMUIECKIE YPABHCHHUS.

[lonsitTne o ckopoctn xumuyeckoil peakiuu. IloHaTue 00 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHsATHe 0 TOMOTEHHBIX U reTeporeHHbIX peakiusax. [loHsTue o karamuse.
[TonsiTe 0 XxuMHU4yeckoM paBHOBecHuU. DaKTOPHI, BIMSIONINE Ha CKOPOCTh XUMUYECKOW peakluu U
MOJIOKEHNE XUMHYECKOTO PAaBHOBECHSI.

OKHCHAUTENbHO-BOCCTAHOBUTENbHBIE — PEAKIMH, JJIEKTPOHHBIA  OajaHC  OKUCIUTENHHO-
BOCCTaHOBUTENIbHONU peakiuu. CocTaBleHHE YpaBHEHUHW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJIUTUUECKONW NUCCOLMALMU. DJCKTPOIUTHI U HEEKTPOJIuThl. KaTtuousi,
aHMOHBI. MeXaHH3M JMCCOLMALMM BEUIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOW cBs3H. CTeneHb
nuccouuanuu. CuibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuun noHHOro oOMeHa. YCNOBHUS MPOTEKaHWs] peakUUid HOHHOTO OOMEHa, IOJIHbIE U
COKpall€HHbIE HOHHBIE ypaBHEHHMs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUW U COJEH B CBETE
MIpeJICTaBICHU 00 IEeKTpoIUTHYECKON qucconnanuu. KauectBeHHnble peakuuu Ha HOHBL. [loHsTHE O
TUIPOJIU3E COJICH.

Xumuueckuii Ixcnepumenm:

03HAKOMJIEHHE C MOJICTISIMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEUIECTB — METAIIJIOB
U HeMmeTalyioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpuaa HATpHs), HCCICIOBAaHUE
3aBUCHUMOCTH CKOPOCTH XMMUYECKOM peakliu OT BO3AEUCTBUS PA3IMUHbIX (DAKTOPOB, UCCIIEIOBAHUE
AJIEKTPOTIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoLlecca TUCCOLMALMU KUCIOT, LIEN04Ye U comei
(BO3MOKHO MCTOIB30BAHUE BUACO MATEPUATIOB), IPOBEICHHUE OIBITOB, MILTIOCTPUPYIOIIUX MTPU3HAKU
MPOTEKAaHUS peakluii HOHHOTO oOMeHa (00pa3oBaHMe OcajKa, BhIACTIEHUE Ta3a, 00pa3oBaHKUEe BOIbI),
OTIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTENHFHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
pEaKklMM pa3lIoKEHUsl, COCIMHEHHUs), PACMO3HABAHUE HEOPraHWYECKUX BEHIECTB C TMOMOUIBIO
KaueCTBEHHBIX PEAKIUI HA UOHBI, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTasibl 1 UX COeAUHEHUS

OOmas xapakTepucTuka raaoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEepPHBIE CTETECHU
okucinenus. CtpoeHue W (pu3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaTOTeHOB. XHUMUYECKUE
CBOWCTBAa Ha TmpuMepe XJopa (B3aMMOJCWUCTBHE C MeTallaMH, HEMeTa/UlaMH, [IeI0YaMu).
XinopoBojiopoa. ConsiHasi KUCIOTa, XUMUYECKUE CBOMCTBA, MOJTyYeHUE, IPUMEHeHHe. J{elicTBre XIopa
1 XJIOPOBOJIOPOJa HA OPraHU3M 4esnoBeKa. BaxkHelue XJIopu/ibl M X HAXO0KJIEHUE B IPUPOJIE.



OOmast  xapakrepuctuka s1neMeHTOB VIA-rpynmel.  OCOOEHHOCTH  CTPOEHHS — aTOMOB,
XapakTepHbIe CTeTeHn okucieHus. CTpoeHne u (pu3ndeckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO1a
U cepbl. AJUIOTPONHBIE MOAW(DUKAIUN KHUCIOpOJAa U cepbl. XHWMHYECKHE CBOMCTBA CEpHI.
CepoBoyioposi, cTpoeHue, (pu3ndeckue U XuMUIecKrue cBorcTBa. OKCUIBI Cephbl KaK MPEICTaBUTEIH
KACIOTHBIX OKcuaoB. CepHasi KHCIOTa, (U3WYECKME M XUMHYECKHME CBOMCTBa (00mme Kak
IIpEJICTaBUTENs KJlacca KUCIOT U creunduueckue). XUMUUECKHE pEaKLUU, JIeKallue B OCHOBE
IIPOMBIIIJIEHHOTO CII0c00a MoJIydyeHus: cCepHOU KUCIoThl. [Ipumenenue cepuoit kucinotel. Cosin cepHOi
KHCJIOTHI, KaYeCTBEHHAs peakuus Ha cynb(ar-uoH. HaxoxneHune cepsl U €€ COCTMHEHUI B IPUPO/IE.
XUMUYECKOE 3arpsi3HEHUE OKpYKaIoLIel Cpelbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JIOK]H,
3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHS.

OOmass  xapakrepuctuka 3jaeMeHTOB VA-rpynmnbl. OCOOEHHOCTHM  CTPOEHHS  aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIIEHUs. A30T, paclpoCTpaHEHHUE B PUPOJE, (PU3HMUECKUEe U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro (U3NYECKUE U XUMHUYECKHE CBOICTBa,
nosiyueHue U npumeHenue. Cosim aMMOHUS, UX (PU3HUECKHUE U XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiivs Ha HOHBI aMMOHHUS. A30THas KHCIOTa, €€ MOoJydeHue, (U3NYECKue H
XUMHUYECKHEe CcBoHcTBa (0OmMe Kak MpeicTaBUTENsl Kilacca KHCIOT M clenuduueckue).
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHUSI B KaueCTBE MHHEpAIbHBIX yI0OpeHHil. XHMHUUYECKOe
3arpsi3HEHUE OKpYXKarollel cpellbl COeAMHEHUSAMHU a30Ta (KUCIOTHBIE J0XKIU, 3arps3HEHNEe BO3AyXa,
mouBbl U BoA0EMOB). Docdop, amnorponHbie Mogudukanuu ochopa, pusnueckne U XUMUUYECKHE
ceorictBa. Oxcun docdopa (V) um dochopHas kuciora, Guznyeckue W XUMHUUYECKHE CBOWCTBA,
nosyuenue. Mcnonp3zoBanue GocdaroB B kauecTBE MUHEPAIbHBIX YIOOPEHUIA.

OO6mass  xapakrtepuctuka dneMeHTOB [VA-Tpynmbl.  OcoO€HHOCTH  CTPOEHHSI  aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHHs. YTIEepoJ, aUIOTPOIHbIe MOAW(UKAIMU, paclpoCTpaHEHHE B
npupojie, GU3NUeCKrue U XUMHYECKHEe CBOWMCTBa. AncopOuums. KpyroBopor yriepona B mpupoe.
Oxcunpl yriaepona, UX (pu3MyeckMe M XUMHUYECKUE CBONCTBA, JEHCTBUE HA JKHUBBIE OPraHU3MBI,
MOJIydeHHE ¥ TMPHMEHEHHE. DKOJOTHYEeCKHe MpoOIeMbl, CBsi3aHHBIE ¢ okcuaom yriepona (1V),
TUIOTe3a IN100aIbHOTO NOTEIUIEHHSI KIIMMAaTa, apHUKOBBINA 3¢ (ekT. YroapHas KUCIOTa U €€ COJu, UX
¢u3nyeckue M XMMHYECKME CBOICTBa, MosydeHHMe W npuMmeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnonb3oBaHne kapOOHATOB B OBITY, MEIMIIMHE, ITPOMBIIIIEHHOCTH M CEIbCKOM
XO35HCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KAK O COCAMHEHUX yriiepoaa (MeTaH,
9TaH, STWIEH, AaleTWUJIEeH, S5TaHoJ, IJIMLUEPUH, YKCyCHass Kucinora). I[IpupojHble HMCTOYHHKH
YTJIEBOJIOPOJIOB (yrojib, IPUPOIHBIA Ta3, He(PTh), MPOAYKTH MX mepepaboTku (OCH3UH), UX POJb B
OBITY ¥ IPOMBIIIICHHOCTH. [IoHATHE 0 OMOJIOrMUeCKH BaXKHBIX BEIIECTBAX: JKUPaX, OeNIKax, yrieBogax
— W UX pOJIM B XHU3HM 4ejoBeka. MarepuaabHOe €AMHCTBO OPraHMYECKMX W HEOPraHUYECKUX
COEIMHEHU.

KpemHuuii, ero ¢usnueckre 1 XMMUYECKHE CBOMCTBA, MOIy4YeHUe U npuMmeHeHne. CoequHeHus
KpeMHUs B mpupozae. O6mue mpeacraBieHuss o6 okcuzae kpemuus (IV) u kpeMHueBoH Kuciorte.
Cunukarsl, X UCHOJIb30BAHUE B OBITY, B IPOMBILIUICHHOCTH. BajkHeilne ctpoutenbHble MaTepuaibl:
KEepaMHKa, CTEeKJIO, IIeMEHT, OeToH, xene300eToH. IIpobiembl 6e30macHOTO  MCIOJIb30BaHUSA
CTPOMTENbHBIX MAaTEPHUAJIOB B IIOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yueHHe oO0pa3loB HEOPraHMYECKHX BEIIECTB, CBOWMCTB COJITHOW KHCJIOTHI, IpPOBEIEHHE
Ka4eCTBEHHBIX PEaKUUH Ha XJIOPUIA-MOHBI M HaOJIOJEHUE MPHU3HAKOB HUX INPOTEKAHUS, ONbITHI,
oTpakaronye (U3NYeCKue M XMMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEIUHEHUI (BO3MOXHO
UCIOJb30BAHUE BHIEOMATEPUANIOB), O3HAKOMJIEHHWE C o00pasuamM XJOpUAOB (TalOreHUI0B),
O3HaKOMJIEHHE C oOpasmamMu cepbl U €€ COeAMHEHHsIMU (BO3MOXKHO  MCIIOJIb30BaHUE
BUJICOMATEepHANIOB),  HAOMIOZEHUWE  Mpolecca  OOyriauBaHMsS ~ caxapa IO JIEHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3YUYE€HHE XUMHUYECKHUX CBOWCTB pa30aBIEHHOW CcepHOU
KHCJIOTHI, MpPOBEJEHUE KAaueCTBEHHOM peakuuu Ha Cynb(ar-uoH M HaOMIOJeHHE INpHU3HaKa e
NPOTEKaHMsl, O3HAKOMJIEHHE C (PU3MUYECKMMH CBOHCTBaMM a30Ta, (ocdopa M HX COEAMHEHUM
(BO3MOXKHO HCIIOJIb30BaHME BHUAEOMATEpHUaoB), oOpa3liaMM a30THBIX M (HOCPOPHBIX YyHOOpEHHIA,



MoJIydeHue, coOnpanue, pacrio3HaBaHUe U U3y4EHUE CBOWCTB aMMHaKa, MPOBEACHUE KaYeCTBCHHBIX
peakiuii Ha MOH aMMOHUS U (PocdaT-uOH U U3yUCHHE NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THON KHUCIIOTHI C MEbI0 (BO3MOXHO HCIIOJIb30BAHUE BHICOMATEPUATIOB),
M3YYCHHE MOJIENIel KPHUCTAUIMYECKUX PemeTok anMmasa, rpadura, QyiepeHa, 03HAKOMIICHHE C
MpOIECCOM  aCOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM H  YCTPOMCTBOM
MPOTHBOrasa, IMOJy4eHUe, coOMpaHue, paclio3HaBaHWE M M3YyYEHHE CBOWMCTB YIJIEKHUCIOIrO Tasa,
MPOBEJCHUE KAYECTBEHHBIX PEAKIMN Ha KapOOHAT M CUJIMKAT-UOHBl W W3Y4YCHHE NPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C TMPOAYKIMEH CHUJIMKATHOW MPOMBIIUJICHHOCTH, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «BakHelme HeMeTaibl B UX COCTMHCHUS.

MeTa/uibl M UX COEITMHEHUS

OO6mast XxapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHMH UX TOJIOKECHUS B
[Tepuoanueckoii cucreme xumuueckux sieMeHToB . 1. MenneneeBa u crpoenust atomoB. CTpoeHue
MeTayuIo0B. MeTainyueckast CBsI3b U METANIMYECKasi KpUCTAJUTHYECKas penieTka. IIeKTPOXUMUYECKUM
psaa HampspkeHM MertaioB. Pu3MuecKue M XUMHUYECKHe CBOWcTBa MeTaioB. OOmue crocoObl
noydeHus: MetasuioB. [IoHsITHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT KOPPO3HH.
Crnasel (cTanb, YyTr'yH, JIOPaIFOMUHHM, OpOH3a) U X IPUMEHEHHUE B OBITY U MIPOMBIIIJIEHHOCTH.

[[lerounble MeTayuibl: MoJiokeHue B llepuoanyueckoil cucreMe XUMHUYECKUX 3JeMeHTOB [l
N. MenneneeBa, CTpoeHUE UX aTOMOB, HAXO0XACHHUE B Tpupoe. PU3ndecKkre 1 XMMUIECKHe CBOWCTBA
(ma mpumepe Hatpus U Kaius). OKCUIIBI U THAPOKCUIIBI HATpHUsS U Kaius. [I[puMeHeHne menodHbIx
METaJJIOB U X COEINMHEHUI.

[[lennouyHO3eMeENbHBIE METAUIBl MarHui M KaJIbIIMH: MoJiokeHue B llepumoamdeckoid cucreme
xuMuueckux snemeHtoB JI. WM. MeHnmeneeBa, CTpO€HHME HX aTOMOB, HAaXOXKIEHUE B MPUPOJE.
dusndeckre U XMMHUYECKHE CBOMCTBA MarHUs U KaJblinsl. BaxxHen e coeTmHeHnst KaabIus (OKCHJI,
TUAPOKCHU, coiin). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuil: TonokeHue B Ilepuogmyeckoil  cucTeMe  XMMHUYECKUX 3JeMeHTOB  [l.
N. MengeneeBa, CTpo€HHE aToMa, HaXxOXJeHUE B npupoje. Ou3nMveckue U XMMHYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCHIA aTFOMUHUS.

Keneszo: monoxenue B [leproanueckoit cucreme xumudeckux sneMeHToB [[. . Menneneena,
CTPOEHME aTOMa, HAaXOXKJIeHHUE B npupoae. Ousznyeckne U XuMHUYECKHE CBOMCTBA kene3a. OKCupl,
ruapokcuabl U cou xenesa (1) u xxenesa (I11), ux coctas, CBOMCTBA U TIOJIyUCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3lamMu METauIOB U CIUIaBOB, UX (PU3UUYECKHUMH CBOMCTBaMH, U3y4eHHE
pE3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIB30BAHHME BHJICOMATEPHANIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCH/IA KaJbIUs U HATPUS C BOAON (BO3MOXKHO HCIIOIb30BaHHE BHIEOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, IMpoliecca TOPEHUs jKele3a B KHUCIOpoe (BO3MOKHO
WCIOJIb30BAHME BUJICOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMil Ha HOHBI:
MarHus, KaJbIIHs, aTFOMUHUS, ITMHKa, kene3a (1) u xenesa (111), meau (I1), Habmronenne u onucanue
MIPOLIECCOB OKPAIIMBAHUs IJIAMEHU MOHAMU HATPHS, KAl U KaIbLUs (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHUANIOB), HCCIe0BaHne aM(pOTEPHBIX CBOWCTB THJPOKCHAA ATIOMUHUS M THUIPOKCUIA
LIMHKA, pELIEHUE FKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BakHelllne MeTajljibl U UX COEIMHEHUSD.

X¥MHUA U OKpYKaIIas cpeaa

BemectBa m maTtepuasibl B MOBCEJHEBHOM >KM3HU 4YeloBeKa. be3omacHoe HCMoiab30BaHUE
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKHX 05KOTaX M OTPABIICHUSX.

XUMUYEeCcKOoe 3arpsi3HEHHE OKpYKawlleld cpenbl (mpeAenbHas OMyCTUMas KOHIIEHTPALIUS
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX MpoOieM.

Xumuueckuii IKcnepumenm:

M3y4eHrue 00pa3loB MaTepuaioB (CTEKIIO, CIIIaBbl METAJIOB, MMOJTMMEPHBIE MaTepUabl).

Mesicnpeomemmnuoie céazu

Peanuzaiust MeXnpeAMETHBIX CBSI3€U MPU U3YYEHUU XUMUHU B 9 Kilacce OCYLIECTBISIETCS UYepes
WCIOJIb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX TOHATHUH, TaK M TIOHATHUM, SBISIOUIUXCS
CUCTEMHBIMU I OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1UKIIA.



OOmire ecTeCTBEHHO-HAyYHbIC MOHATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH, TECOPHs, aHAJM3,
CHHTE3, Kilaccu(uKaius, mIepruoanIHOCTh, HAOIIOICHNE, SKCIIEPUMEHT, MOACIHPOBAHNE, H3MEPEHHE,
MO/IeJTb, SIBJICHUE, TAPHUKOBBIN 3P(PEKT, TEXHOIOT U, MaTepPHUAIbI.

®dusnka: MaTepus, aTroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIBI,
PaavoaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUN 3apsi/l, IPOBOAHUKH, IOJYIIPOBOIHUKH, TUAIEKTPUKH,
(boTO3IIeMEHT, BEIIECTBO, TeJNO, OOBEM, arperaTHOe€ COCTOSIHME BEIECTBA, TIa3, pacTBOP,
pPacTBOPUMOCTD, KPUCTAIUTUIECKAs! PEIIETKA, CIUIaBbl, (PU3NYECKUE BEITMYMHBI, SANHUIBI H3MEPEHUS,
KOCMHMYECKOE IIPOCTPAHCTBO, IUIaHETHI, 3BE371b1, CONHIE.

buonorusi: ¢orocuHTe3, IpIxaHue, Owocdepa, SKOCHCTEMa, MHUHEpPAIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, MUTATEJIbHbBIE BELLIECTBA.

I'eorpadus: armocdepa, runpocdepa, MHHEPAIbl, TOPHBIE MOPOJIBI, TOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IJMIAHUPYEMBIE PE3YJIBTATbI OCBOEHHUSA ITPOI'PAMMBI 110 XHMMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3Y/ILTAThl OCBOEHUS IIPOTPaMMbI OCHOBHOTO O0IIIEro 00pa30BaHus J0CTHTAIOTCS
B X0Jie O0YYECHHsI XUMHH B €IMHCTBE Y4eOHOM M BOCIIUTATENLHON JEATEIHHOCTH B COOTBETCTBHH C
TPAAMIIHOHHBIMA POCCHHCKMMHU COIMOKYJIBTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMH I[CHHOCTSIMH,
NPUHATBIMA B OOIIECTBE TMpaBWIIaMH M HOPMaMH TOBEACHHS M CHOCOOCTBYIOT Mpolieccam
CaMOITIO3HAHUS, CAMOPA3BUTHS U COMUATN3AIINH 00YUATOIIHXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAKAIOT TOTOBHOCTH OOYYAOIIHXCS PYKOBOICTBOBATHCS CHCTEMOH
MO3UTUBHBIX [EHHOCTHBIX OPHEHTAIMI M PACIIMPEHHE OIBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YACTH:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYCCKOMY U HAYIHOMY
HACJICMIO, TMMOHMMAHUS 3HAYCHHS XHMHYECKOW HAyKH B IKM3HM COBPEMEHHOTO OOIIEeCTBa,
CIMIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIMEH O TMepeoBbIX TOCTIKEHHUSX M OTKPBITUAX
MHUPOBOI U OTCUECTBEHHOW XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOWCTBE MUpa U
00I11eCTBa;

2) rpasKIaHCKOr0 BOCIIUTAHHUS:

MPECTABIICHUS O COIMATBHBIX HOPMAaX M MPaBUIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJIJICKTHBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TII0JIE3HOH, Yy4eOHOMCCIIEI0BATEIbCKOM,
TBOPYECKOU U APYTUX BUAX JCATEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HO# COBMECTHOM JIESITEIbHOCTH
[pU BBITIOJIHEHUH Y4eOHBIX, MMO3HABATE/BHBIX 334, BBIMOJHCHUH XUMHUYECKUX SKCIEPHUMEHTOB,
CO3[IaHUH Y4EOHBIX IPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO U B3aMMOTIOMOIIH B MIPOLIECCE ITOU
y4eOHOMN AeATeIbHOCTH, TOTOBHOCTH OILICHHBATh CBOE TOBEICHHUE W MOCTYNKH CBOMX TOBApHILEH
MO3UIIMH HPABCTBEHHBIX M IMPABOBBIX HOPM C yIETOM OCO3HAHUS MMOCIIECCTBHIA TIOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PEHYECKUE MPECTABICHHS O BEIIECTBE U XMMUYECKOW PEaKIIUK, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJIAIOIIAE OCHOBY JUISi MOHHUMAHUS CYIIHOCTH
HAYYHOW KApTHHBI MHpA, NPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI,
B3aUMOCBS35X YEIOBEKa C MPUPOIHOM CPEOii, O POJIH XMMHUH B TIO3HAHUHU 3THUX 3aKOHOMEPHOCTEIH;

MO3HaBaTeJIbHbIE MOTHBBI, HANpPaBJICHHBIC Ha TMOJydEeHHE HOBBIX 3HAHUH 10 XHMUH,
HEOOXOMMbIe JJIsi  OOBSCHCHHs HAOIIOMaeMbIX MPOIECCOB H  SBJICHHIA, IO3HABATEIbHOM,
UHPOPMAIIMOHHOW W YMTATEIbCKOHM KYJIbTYPhI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSTECIBHON paboThI C
y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATYpO#, HTOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
HH(POPMAIIMOHHBIX TEXHOJIOTHI;

UHTepeC K OOYYCHHI0O W MO3HAHMIO, JIF0OOO3HATEILHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
caM0o00pa30BaHUI0, MPOCKTHONH W HCCIEI0BATEIbCKOW JIESTEIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIMpPaBJICHHOCTH U YPOBHS 00yYeHUsI B JajbHEHIIEM;

4) opMUPOBAHNS KYJIbTYPbI 310POBbSI:



OCO3HAHUE LICHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3I0pOBBII 00pa3 )KM3HU, OCO3HAHKE TOCIEACTBUN U HETIPUATUE BPEIHBIX NPUBBIUEK (ynoTpeOiIeHus
QJIKOTOJIS, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOJCHHS NpaBUiI OE30MacHOCTH NpU
oOpalieHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY M peasIbHOW )KU3HU;

5) Tpy/10BOT0 BOCTIUTAHUS:

MHTEPEC K MPAKTUUECKOMY U3YUEHMIO ITpodeccuii U TpyAa pa3InyHOro poJia, yBaKEHUE K TPYAY
U pe3yapTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YMCIIE HA OCHOBE IIPUMEHEHUs IIPEIMETHBIX 3HAHUI
10 XUMUH, OCO3HAHHBIN BbIOOP MHANMBUYyaIbHON TPAEKTOPUU MPOIOJIKEHUS 00pa30BaHUs C YUETOM
JMYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XWMHUH, OOLIECTBEHHBIX WHTEPECOB U IOTPEOHOCTEH,
YCHEIIHON TPO(PECCHOHATILHON JESTEIPHOCTH W Pa3BUTHS HEOOXOJAUMBIX YMEHHUH, TOTOBHOCTH
a/1alTUPOBAThCS B IPO(PECCHOHANBHON CpEIE;

6) IK0JI0rHYECKOr0 BOCTIUTAHHUSI:

9KOJIOTMUECKH 11eJIeCO00pa3HOe OTHOIIEHHE K TPUPO/IE KaK HCTOUHHUKY )KM3HU Ha 3eMile, OCHOBE
e€ CylIeCTBOBaHUS, IOHMMaHUE LIEHHOCTHU 3710pOBOT0 U 0e30macHoro oopasa kM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U ICUXUYECKOMY 3J0pPOBBIO, OCO3HAHUE ILIEHHOCTH
coOnroieHns MpaBuil 0€30MacHOTO MOBEJIEHUS NpU padoTe ¢ BEHIeCTBAMHU, a TAK)KE B CUTyalUsX,
YIPOXKAIOLINX 3J0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJTydaeMble MPU W3YYEHUU XUMHH, Ul PEIIeHus 3ajad,
CBS3aHHBIX C OKPYKaroLIeH MPUPOTHON CPENOH, I MOBBIILIEHNS YPOBHSI DKOJIOTMYECKON KYJIbTYPBI,
OCO3HAHHUS TJI00ATBHOTO XapaKTepa 3KOJOTUYECKUX MpoOJieM U IMyTed UX pelleHus MOCPEICTBOM
METOJIOB XMMUH, SKOJOTUYECKOTO MBIIIJIEHUS, YMEHHsI PYKOBOJICTBOBATHCS MM B IIO3HABATEJIBHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.

METAIIPEJIMETHBIE PE3VYJIbTATHI

B cocraBe wmeTanmpenMeTHBIX Ppe3yJAbTATOB BBIJCIAIOT 3HAYMMBIE IS  (OPMHUPOBAHUS
MHPOBO33pEHHs OOIIEHAay4YHbIe TOHATHS (3aKOH, TEOpHs, MPUHIUI, TUNoTe3a, (akT, cucrema,
MPOIIECC, SKCIEPUMEHT U APYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeAMeTax W TMO3BOJIAIOT HAa OCHOBE 3HAHWH W3 3THX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O
[IEJIOCTHOW HAy4yHOW KapTHMHE MUpPa, W YHHBEPCAJIbHBIC Yy4eOHBIC ACUCTBUA (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETryISTUBHBIC), KOTOpbIE oOOecrneunBaroT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOH JESITEIIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble jJornueckue neicTBus:

YMEHHSI UCHOJIb30BATh MPUEMBI JJOTMYECKOTO MBIIUICHHUSI PU OCBOCHUW 3HAHMIA: PaCKpbIBATh
CMBICJT XUMHYECKUX TIOHATUH (BBIACIATh UX XapaKTEPHBIC TTPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3h C
JIPYTUMU TOHSTHSIMH), HCIOJb30BATh MOHATHS Ui OOBACHEHUS OTICIbHBIX ()AaKTOB W SBICHU,
BBIOMpAaTh OCHOBAHHMS M KPUTEPHH I KiIacCU(PHKAIMA XUMHUYECKUX BEIIECTB M XHMHUYECKHX
peakiuii, ycTaHaBIUBaTh MPUYMHHO-CIEICTBEHHBIC CBSI3M MEX]IYy OOBEKTaMU H3y4eHUS, CTPOUTH
JIOTUYECKUE pacCyXJeHus (MHAYKTUBHBIC, JEAyKTUBHBIC, IO AaHAJOTUH), JAeNaTh BBIBOABI U
3aKJII0UYCHMS,

YMEHHE NPUMEHATH B IMPOLIECCE IMO3HAHUS MOHATHS (IpeaIMETHbIE U METAlpeMETHBIC),
CUMBOJINYECKUE (3HAKOBBIC) MOJIENH, UCHOIb3yeMble B XHMHH, MpPeoOpa3oBbIBATH MIMPOKO
MpPUMEHSeMbIEe B XUMHUU MOJIENbHbIE MPEACTaBICHUS — XUMUYECKHIl 3HaK (CHMBOJ JJIEMEHTA),
XUMHueckas popmysa U ypaBHEHUE XUMUYECKOM peakluy — MPU PelIeHNH y4eOHO-TI03HABATENbHBIX
3a/1a4, ¢ Y4€TOM 3THUX MOJIEIbHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATH CYILIECTBEHHBIE
MPU3HAKUA U3yYaeMbIX 00ObEKTOB — XMMHUECKUX BEUIECTB U XUMHUUYECKUX PEAKIIMH, BBISBISTH 0OIIIe
3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHbIE CBSI3M W MPOTHUBOPEUUS B H3y4aEMBIX MpOlECCax HU
SIBIICHUSIX.

ba3oBble ncciaenoBareibCKue AeiicTBHS.

YMEHUE UCTOJIb30BaTh NOCTABIECHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KaueCcTBE OCHOBBI i1 (OPMUPOBAHUS TUIIOTE3bl MO TPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;



npuoOpeTeHue OImbITa MO IUIAHUPOBAHHMIO, OPraHM3AaLMU M TPOBEICHHUIO YUYCHHUECKUX
SKCIEPUMEHTOB, YMEHHE HaOJI0aTh 3a XOJOM IIPOLECCa, CaMOCTOSITENBHO IMPOTHO3UPOBATH €r0
pe3ynbTar, (GopMmynupoBaTh 00O0OIIEHHS M BBIBOJABI IO pE3yJbTaTaM IMPOBEIEHHOTO OIbBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Pabora c undopmanueii:

YMEHHE BBIOMPATh, aHAJM3UPOBATh U MHTEPIPETUPOBATHL MH(DOPMAINIO PA3TMYHBIX BUIOB U
dbopM TpeacTaBIEHUS, IMOJy4aeMyl M3 pPa3HBIX HMCTOYHHKOB (HAYYHO-TIOMYJISIpHAsl JIUTepaTypa
XMUMHMUYECKOTO COJAEp:KaHMsI, CIIpaBOUHbIE MOCOOUs, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPHUMEHSTh PA3IUYHBIE METOJBI M 3alpoChl MPH MOWCKE W 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JUIsl BBIIIOJIHEHUS Y4EOHBIX M IO3HABATEIbHBIX 3ajay
ONpENEeNEHHOrO0 THIA, NPUOOpPETEeHHE OIblTa B O0O0JACTH MCIOJIb30BaHUS HMHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHHUE KYJIbTYpOM AaKTHMBHOIO HCIIOJB30BAHUS Pa3IMUHBIX
ITOMCKOBBIX CCTEM, CAMOCTOSITEIbHO BbIOMpAaTh ONTUMANbHYIO (POpPMY IIPEICTaBICHNUS HHPOPMAIIU
U WUTIOCTPUPOBATh PELIaeMble 33Ja4l HECIOXKHBIMU CXEMaMH, Juarpammamu, Apyrumu (hopmamu
rpaguKyd U UX KOMOUHAIUSIMU,

YMEHHE MHCIONb30BaTh M AaHAJIU3UPOBATh B IIpoliecce Y4YeOHOW U UCCIEOBaTENbCKOM
NEeSITeNIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIBLCKOTO X035SHCTBA M TPAHCIIOpTa Ha
COCTOSIHUE OKPYKAIOUIeH MPUPOTHON Cpeibl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

YMEHUS 3a/1aBaTh BOMIPOCH (B XOJ€ auaiora v (WIn) JUCKYCCHH) MO CYIIECTBY 00CYXKIaeMOi
TeMbI, (POPMYIHPOBATH CBOU MPEIIOKEHHS] OTHOCUTEIHHO BBITIOJHEHUS ITPEATI0KEHHOM 3a/1auH;

YMEHHUS MPEICTaBIATh MOJyYeHHbIE Pe3yabTaThbl MO3HABATEIBHOM JEATEIbHOCTU B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeiaTh MPE3EHTAIINIO PE3YIbTATOB BHIMOIHEHHUS XUMUYECKOTO SKCIIEpUMEHTA
(;mabopatopHOro OmBITa, JTabOpaTOpHON PAOOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB, y4EeOHOTO
MPOEKTA);

YMEHHSI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM TMO3HABATENbHOU H
HCCIIEIOBATENIbCKON JESITEIbHOCTH IPU PEIICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIUX
MHTEPECOB U COIJIACOBAaHUS MO3UIMH (0OCYyXIeHUS, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOpJUHAIMS COBMECTHBIX JCUCTBUIA, ONpeAeNieHue KPUTEPUEB MO OIEHKE KaYyecTBa BBIMOJIHEHHOM
paboTHI U ApyTHE).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOATEIbHO OIpeAesaTh LEeIN JeSTeIbHOCTH, IUIAHUPOBATh, OCYILIECTBIISTH,
KOHTPOJHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIESTEIBHOCTh, BEIOMpATh Hanboee
3¢ dekTUBHBIE CIOCOOBI pelieHUs] Y4eOHBIX U MO3HABATENbHBIX 33[1a4, CAMOCTOSITEIIbHO COCTABJIAThH
WM KOPPEKTHPOBATh MPEAJIOKEHHBIA aNrOPUTM JEHCTBUI MPH BBINOJHEHUU 3a/laHUN C y4ETOM
MOJIyYeHHUS HOBBIX 3HAHUH 00 U3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUAX, OILEHUBATh
COOTBETCTBHUE MOJIYUYEHHOTO pe3yJibTaTa 3asBICHHON eI, YMEHHE UCIIONIb30BaTh U aHAIM3UPOBATH
KOHTEKCTBI, MIpe/ijlaraéMble B YCIOBUU 3a[aHHIH.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO O00s3aTEIBHOIO  COJEpIKaHus,
YCTAaHOBJICHHOTO  JITaHHOM  (enepanbHOM  paboueil  mporpamMmol,  BBIIENSAIOT:  OCBOCHHBIE
o0y4aroluMuCs Hay4dHble 3HAHUS, YMEHHUS U COCOOBI ASHCTBUH, cnienupuyeckue Ui TpeaMeTHON
obOmactn «XUMHSA», BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEepIpeTalyH,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX y4EOHBIX U HOBBIX CUTYaLIUsX.

K xoH1y oOy4eHus B 8 kiacce npeiMeTHbIE pe3y/IbTaThl HA 0230BOM YPOBHE JI0JDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y OOyJAIOIIUXCS YMEHUI:

* PACKPBIBAaTh CMBICII OCHOBHBIX XMMHMUECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUUECKUN 3JIEMEHT,
IIPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOJAHAS M HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJNIbHAsl aTOMHAas U MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JIOJI XHMHUYECKOTO 3JEMEHTa B COEAMHEHUH, MOJISPHBIM 0O0BEM, OKCHJ, KHUCIOTa,



OCHOBAaHHUE, COJIb, AJIEKTPOOTPULATEIbHOCTh, CTENEHb OKHUCIIEHHS, XUMHYECKas peaKlus,
KJIaccu(UKaIUs peakuuid: peakuu COCAMHEHUs, PEaKUUH pPAa3JIOKEHUs, pPeaKIuu 3aMelleHHs,
peaknuu OOMEHa, PK30- M DHIOTEPMUYECKUE PEaKLUH, TeIIOBOM A(PQEeKT peakuuu, sapo aTtoma,
AIIEKTPOHHBIA CIIOM aTOMa, aroOMHas OpOWUTaNb, PaguyC aToMa, XUMHUYECKas CBs3b, MOJSpHAS H
HENoJIApHasi KOBAJEHTHAasl CBsI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHMOH, pacTBOp, MaccoBas A0
BelllecTBa (MPOIEHTHAs! KOHILIEHTPAIUs1) B PaCTBOPE;

e WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHITHI U MPUMEHSITh 3TU MMOHATUS TIPU
OTIMCAaHUU BEUIECTB U UX MPEBPAICHUN;

e WCIOJIb30BAaTh XMUMHYECKYI0 CHUMBOJIMKY IS COCTAaBJICHHUS (DOPMYJI BEIIECTB W YpaBHECHUU
XUMHUYECKUX PEAKIIUI;

e OIpEACNATh BAJCHTHOCTb AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIIEHb OKHUCIICHUS
9JIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPHUHAUIEKHOCTh BELIECTB K OINpEeAEIEHHOMY KIlaccy
COeMHEHUH 1o (opMyliaM, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs M MOHHAs]) B HEOPTaHUYECKUX
COC/TMHECHUSIX;

e packpsiBath cMbIch [leproanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUpPOBATh MIOHUMAHUE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX NoJioxkeHus B [lepuoanueckoit
CHUCTEME, 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOTajpo;

e OIKCHIBATh M XapakTepH30BaTh TaOnMuuHyto Gopmy llepuoamueckoil cuCTeMbl XUMHYECKUX
AJIEMEHTOB: pa3inyaTh MOHATUS «rjaBHas noArpynna (A-rpymma)» u «mobouynas noarpynna (b-
IpyIIa)», Majable U OOJbIINE MEPHUOIbl, COOTHOCUTh 00O3HAUEHUs, KOTOPble UMEIOTCSA B Taliulle
«Ilepnognyeckass cucreMa xumudyeckux odiaemeHToB [l WM. MenpaeneeBa» ¢  4YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHMSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsia sfapa, oOliee Yuciio
AIIEKTPOHOB U pacrpeeNieHue X MO AIEKTPOHHBIM CIIOSIM);

e KJIAaCCU(PHUIMPOBATH XUMHUUYECKUE IEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEAKIINU
(TI0 YKCy U COCTaBY YYaCTBYIOIINX B PEAKITUU BEIIECTB, MO TETUIOBOMY 3P deKTy);

e XapakTepHu30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX KIacCOB,
MIOATBEPK/1asi ONMMCAHWE NPUMEPAMHM MOJIEKYJSPHBIX YPABHEHHHM COOTBETCTBYIOUIUX XUMHUYECKHX
pEeaKIuii;

e IIPOTHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTM OT MX KAuE€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XMMUYECKUX MPEBPALLECHUIN B PA3JIMYHBIX YCIOBUSAX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO JIOJIEO
XMUMHYECKOTO 3JIeMeHTa 10 (opMyJie COEAUHEHHUS, MACCOBYIO JOJIIO BEIIECTBA B paCTBOPE, TPOBOJAUTD
pacy€Thl 0 YpaBHEHUIO XUMHUYECKOMN pEeaKIuu;

e IIPUMEHSTh OCHOBHBIE ONEPALIUH MBICIUTEIBHON JEATENBbHOCTH — AHAJIN3 U CUHTE3, CPABHEHUE,
0000111eHIe, CUCTEMATH3AIHIO, KIacCU(PUKAIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3€H — /IS
W3y4YEHUsl CBOMCTB BEUIECTB U XMMHUYECKUX PEAKUUN, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOICIIMPOBAHNE, YIKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH);

e CJIEIOBATh MPAaBHUJIAM MOJb30BaHUs XUMHUECKON OCYAO0N U 1a00PaTOPHBIM 000pyI0OBAaHUEM, &
TaK)Ke MpaBujaM OOpAaIEHUs] C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH MO BBIMOTHEHUIO
1ab0pPaTOPHBIX XUMUYECKUX OIBITOB 10 MOJIYYEHHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (BOJOpOIa
U KHUCIIOpOJa), MPHUTOTOBICHUIO PACTBOPOB C OMNPEeAENEHHOM MaccoBOM JoJeil pacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB
IeJI0YeH U KUCIIOT C MOMOIIBI0 HHINKATOPOB (Jakmyc, heHondTanenH, MeTHIOPAHXK U IpyTHe).

K xon1y oOy4yenus B 9 kiaacce mpeIMeTHbIE pe3y/IbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPAkKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

e PaCKpBIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYIIa,
WOH,  KaTHOH, aHUOH,  TPOCTOE  BEIIECTBO, CII0)KHO€  BELIECTBO,  BAJIEHTHOCTD,
ANEKTPOOTPUIATENBHOCTD, CTENIEHh OKUCIEHUS, XUMUUYECKAsl PeaKklus, XUMHUecKasi CBsI3b, TEIIOBOM
abdeKkT peakmuu, MOJIb, MOJSPHBIE 00BEM, pacTBOp, OIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAS UCCOLMAIINSA, pEaKIUd WMOHHOTO OOMEHa, KaTalu3aTrop, XHMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTHUMbIC PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,



OKHCITUTENb, BOCCTAHOBHUTEJb, OKHCIEHHE M BOCCTAHOBIIEHHE, aUIOTPONUs, aM(OTEpHOCTD,
XMUMHUECKasl CBSI3b (KOBAJIEHTHAs, NOHHAs, METAJUINYECKAs), KPUCTAIIIMYECKAs PELIETKA, KOPPO3HUs
METAJUIOB, CILIABBI, CKOPOCTh XUMUYECKON PEAKUUH, NPEACIbHO AonycTuMas KoHueHtpauus 11K
BELIECTBA;

e WJUTIOCTPUPOBATH B3AaUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHSITh 3TU MOHSITUS TPU
ONMCAHMU BEUIECTB U UX MPEBPAILlCHUI;

e JCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUI COCTaBJCHUs (HOPMYN BEUIECTB W ypaBHEHHU
XUMHYECKUX PEAKIIU;

e ONPENENATh BAJICHTHOCTb W CTENEHb OKHCIEHUS XUMHYECKHUX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOIO COCTaBa, IPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY KIACCy COEIUHEHHUH 110
dbopmynaM, BUA XUMHYECKOW CBSI3M (KOBAJICHTHAs, MOHHAS, METAJTMUECKas) B HEOPraHMYECKUX
COEJIMHEHUSX, 3apsA] HOHA IO XMMHUYECKOM (opMyine, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COECAMHEHUM, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,

e packpeiBath cMmbich llepmoamueckoro 3akona JI. M. MenneneeBa W AEMOHCTPUPOBATH €rO
MIOHMMaHMEe: OINHChIBAaTh M XapakTepus3oBaTh TaOnuuHyro @opmy Ilepuoanueckoil cucremsl
XUMUYECKHUX DJIEMEHTOB: DPa3jM4aTh IMOHATHUS «rJIaBHas mnoarpynmna (A-rpynma)» W «moOouHas
noarpynna (b-rpymmna)», Maisle U 00JIbLINE TEPUO/IbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPhIE UMEIOTCS
B TEpUOJWYECKON Talnuile, C YUCIOBBIMH XapaKTEpPUCTUKAMU CTPOCHHUSI aTOMOB XHMHMUYECKUX
AJIEMEHTOB (COCTaB U 3apsij sApa, 00Iee YUCIO NEKTPOHOB U pacHpe/iesieHne X M0 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB DJIEMEHTOB M MX COCIMHEHHUH B
npeienax MajbIX MEPHOJIOB U IVIaBHBIX MOJATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;

e KJIAaCCU(PHUIMPOBATH XUMHUUYECKUE JIEMEHTbI, HEOPraHUYECKHE BEIeCTBA, XUMUYECKUE PEAKIINU
(MO yMClly ¥ COCTaBy y4acTBYIOLIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3PQEKTY, M0 M3MEHEHHUIO
CTETeHEW OKUCIICHNUS XUMUYECKUX 3JIEMEHTOB);

e XapaKTEPH30BaTh (OMHUCHIBATH) OOIME M CHENU(DUUSCKUEe XUMUYECKUE CBOMCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, MOATBEpXKJas OMUCAHUE MPUMEpPAMH MOJEKYISPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

e COCTaBIIAATh YPABHEHHUS DJIEKTPOJIUTHUECKON TUCCOLMAIIMN KUCIIOT, MIEJI0YEH U COJIeil, MOoIHbIe
U COKpalléHHbIE YpaBHEHHUs pEaKlMil MOHHOTO OOMEHa, YpaBHEHHUS pPEaKIMH, MOATBEPKIAOIINX
CYyIIECTBOBaHHE IEHETHUECKOM CBSI3U MEX/y BELIECTBAMH PA3JIMYHbBIX KJIACCOB;

e DAcKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIHUH  MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

e IPOrHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT X CTPOCHUS, BO3MOKHOCTHU MPOTEKAHUS
XMUMHYECKUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBUSIX;

e BBIYHCIATH OTHOCUTEIBHYIO MOJICKYISPHYIO U MOJISIPHYIO MAacchl BELIECTB, MAaCCOBYIO IOJIO
XMUMHYECKOTO JIeMeHTa 1o (hopMyJie COEAMHEHHS, MACCOBYIO JOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTD
pacuéThl M0 ypaBHEHUIO XUMUYECKOU peakinu;

e coOmrofaTh mpaBuiia MOJIb30BAHUS XUMHUECKOH MOCYA0N U JabopaTopHbIM 000pyIOBaHUEM, a
TaKKe MpaBWiia OOpalleHUs C BEUIECTBAMH B COOTBETCTBHU C HMHCTPYKUHUSMH IO BBITIOJIHEHHUIO
1a060pPaTOPHBIX XUMUUYECKUX OTIBITOB MO OJYYSHHUIO M COOMPAHUIO T'a3000pa3HbIX BEIIECTB (aMMHUaKa
U YTIJIEKUCIIOTO Ta3a);

e IIPOBOAMTH DEAKIMH, TMOATBEPKAAIOIINE KAYECTBEHHBI COCTAB pa3jIMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM ITyTEM XJIOPUI-, OpOMUI-, HOTUA-, KapOoHaT-, hocdart-, cUIuKaT-, cynbdar-
TUAPOKCHUI-UOHBI, KATHOHBI aMMOHHUSI U MOHBl U3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IIPUMEHSTH OCHOBHBIE ONIEPALIMM MBICIUTEIBHOMN AEATENbHOCTH — AHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eH1e, CUCTEMATU3aLUIO, BBISIBIICHHE PUUYMHHO-CIIEACTBEHHBIX CBSI3€H — 15l U3y4eHUs CBOICTB
BEIIECTB M XUMHUYECKUX pEaKUUH, €CTECTBEHHO-HAay4YHbIE METOJbl IO3HAaHHUA — HaOIIOJICHNUE,
U3MEpPEHUE, MOJEINPOBAHNE, SKCIIEPUMEHT (PEAJIbHBIN U MBICJIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne || HammeHoBaHue pa3ziesnoB U KosmmuecTBo yacos OnextpoHHbIe (LIU(PPOBHIE)
n/n TEM IPOTrpaMMBbl Beero|| KouTpobHbie TIpakTHueckie 00pa3oBaTENIbHBIE PECYPCHI
paboThl paboThl
Pazgean 1. IlepBoHayanbHble XMMHYECKHE MOHATHS
1.1 | Xumus — BaxkHas 00J1aCTh 5 2 bu6mmorexa [{OK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPAKTUYECKOH JEATEILHOCTH
9eJoBeKa
1.2 ||BemecTBa U XUMHYECKUE 15 1 bubnuotexa [JOK
peakinuu https://m.edsoo.ru/7f41837c
‘I/ITOFO 0 pa3eiy H 20 H

‘Pa311e.11 2. BaxcHeiilme npeacTaBuTe/ M HEOPraHNYECKUX BellIeCTB

2.1 |Bo3nyx. Kucnopon. [lonsarue | 6 bubnuoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
2.2 ||Bomopon.Ilonsitue o 8 1 bubnuoreka [JOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
2.3 ||Boma. PactBopsrl. [lonsitne 06| 5 1 1 bubnuoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
2.4 ||OCHOBHBIC KJIaCCHI 11 1 1 bu6moreka [IOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazaeny H 30 H

Pasznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucrema xumnieckux 3jemenToB JI. U. MenaeneeBa.
Crpoenue aToMoB. XuMH4yecKkas cBsA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

3.1 |[Iepuoauveckuii 3aK0H U 7 bu6moreka [IOK
Ilepuoanyeckas cucrema https://m.edsoo.ru/7f41837c
XHUMHYECKUX 3JIeMEHTOB /1.

N. Mengeneea. CtpoeHue
aToma

3.2 |[XuMmudeckas CBS3b. 8 1 bu6mmoreka [IOK
OKHUCIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTAaHOBHTEJIbHBIC PEAKIIMH

Utoro mno pazneny 15 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837c

PezepBHOE Bpems 3 bubnuoreka [JOK

https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB || 68 4 5

I10 ITPOI'PAMME
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9 KJIACC

HaumeHnoBanue paszienos u

KonnuectBo yacos

OnextpoHHsle (IU(POBLIE)

/1 TEM MPOTPaMMBbI Beero|| KoHTpoubHbIE TIpakTHyecKHe 00pa3zoBaTesbHbIE PECYPCHI
paboThI paboThI

Pa3nesn 1. BemecTBo  XuMH4yeckune peakuun

1.1 |[loBTOpeHnue u yriyodieHue ) 1 bubnuorexa [JOK
3HAHMI OCHOBHBIX Pa3/IeIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca

1.2 ||OcHoBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
XUMHUECKHX PEaKIUit https://m.edsoo.ru/7f41a636

1.3 | DnexTpomuTHdeckas 8 1 1 bubnuotexa [JOK
arccommanus. XUMUIEeCKHe https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOpax

‘I/ITOFO 0 paszeny H 17 H

‘Pa311e.11 2. HemeTa/ibl M MX COeIHHEHHS

2.1 ||OO0mas xapakTeprucTuKa 4 1 bubnuoreka [JOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['anoressl

2.2 ||OOmmas xapakTepucTuKa 6 bubnuoreka [JOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u eé
COCITMHEHUS

2.3 ||O0mas xapakTepuCcTHKa 7 1 bubnuorexa [JOK
XHUMUYECKHX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynnsl. A30T, pocdop u ux
COCITMHEHUS

2.4 ||O0mas xapaKkTepuCTHKa 8 1 2 bubnuorexa [JOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/7f41a636
IVA-rpynmnsl. Yriepon u
KPEMHHI U MX COSJNHEHHS

‘I/ITOFO o pazaeny H 25 ||

‘Pamen 3. MeraJliIbI 1 MX COeIMHEHUSA

3.1 ||O0mue cBOMCTBA METAIIOB 4 bubmuoreka [JOK

https://m.edsoo.ru/7f41a636

3.2 |BaxHeiime MeTaIbl B UX 16 1 2 bubmuoreka [JOK
COEMHEHUS https://m.edsoo.ru/7f41a636

‘I/ITOFO IO pa3feiny H 20 ||

‘Pamen 4. XuMuA ¥ OKpY Kaouas cpeaa

4.1 |BemiecTBa U MaTepuabl B 3 bu6mmoreka [JOK
KHU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636

‘I/ITOFO 0 pa3aeny H 3 “

PezepBHoe Bpems 3 bubnmoreka [JOK

https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB || 68 4 7
I10 ITPOT'PAMME
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