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COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XUMUYECKHE MTOHSITHSA

[Ipenmer xumuu. Posib XMMUK B KU3HU 4eloBeKa. XMMHS B cucTeMe HayK. Tema m BemiecTBa. dusnueckre CBOMCTBA BEIIECTB. ArperatrHoe
cocTostHUe BemecTB. [loHATHE 0 MeTo1aX MO3HaHUs B XUMHH. YuCThIe BemecTBa U cMecu. CIocoObI pa3/ieieHust CMecei.

ATOMBI MU MOJEKYJbl. XUMUYECKHE 37eMEHThl. CHUMBOJIBI XUMHUYECKUX 3JeMEHTOB. [IpocThie M ClI0XHBIE BEIIECTBA. ATOMHO-MOJEKYJISPHOE
y4eHHue.

Xumuueckass Gopmyna. BaneHTHOCT, aTOMOB XMMHUYECKUX 3JEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BemlecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTtHocuTeNnbHAs MOJIEKYJISIpHAst Macca. MaccoBasi 0Jisi XUMUYECKOTO AJIEMEHTa B COCTMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHass macca. B3auMoOCBsI3b KOJIMYECTBA, MAacChl M YHUCIA CTPYKTYPHBIX €AUHUIL BemiecTBa. Pacdé€rel mo
dbopMynaM XUMHUYECKUX COECAMHEHUN.

Ou3nyeckue U XUMUYECKUE SBIEHUS. XHMMHUUYECKas peakuus U e€ NMpU3HAKU. 3aKOH COXPAHEHHS MAacChl BEIIeCTB. XHUMHUYECKUE YPABHEHMS.
Krnaccudukanus XuMAHYECKAX peakinii (COSAMHCHHUS, PA3JI0OKCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYA0H, IpaBuiiaMu paboThl B TabopaTopuu U mpuéMamu oOpaiieHus ¢ 1a00paTopHbIM 000pyIOBAaHUEM, H3YUECHUE U
onucanue GU3NYECKUX CBOMCTB 00pa3Il0OB HEOPraHMYECKHUX BEIIECTB, HaOMoAeHne ¢u3ndeckux (TIaBJIeHHe BOCKa, TasHUE JIbJa, pacTUpaHUe caxapa B
CTYyIIKE, KUTIEHWE M KOHJICHCAIUsl BOJbI) U XMMUYECKHX (TOPEHHE CBEUH, MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KHUCIOTOM)
SIBJICHUH, HAOJIIOJICHUE U ONHMCAHKME TTPU3HAKOB MPOTEKAHUSI XUMUUECKUX PeaKIuil (pa3iokeHHe caxapa, B3aUMOJEHCTBUE CEPHOU KUCIOTHI C XJIOPH IOM
Oapusi, paznoxenue runpokcuna menu (II) mpu HarpeBanuu, B3auMoJeiCTBHE Xkeneza ¢ pactBopoM comu menu (1), u3ydenue cnocoOoB paszaeneHus
CMeceii: ¢ TOMOIIbI0 MarHuTa, GUILTPOBAHUE, BHIMIAPUBAHUE, TUCTHILIISAIHUS, XpoMaTorpadus, MpoBeIeHUe OYNCTKU MOBAPEHHON COJM, HAOMIOACHUE U
OMHCaHUE Pe3yabTATOB MIPOBEICHHUS OIBITA, HILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUSI MacChl, CO3JaHUE MOJIeTIel MOJIEKYJ (IIapOCTEPIKHEBBIX).

Ba:kneiiniue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bosnyx — cmech razoB. CoctaB Bozayxa. Kucmopoa — sieMEHT U MpOCTOe BemecTBO. HaxoxaeHue Kuciaopoja B MpHUpoje, PU3NUYECKUE H
XUMHUYECKHEe CBOMCTBa (peakuuu ropenus). Okcunsl. [Ipumenenne kucnopoaa. CrocoObl MOTyYeHUs: KUCIOPOoia B 1a00paTOpUu U MPOMBINIIICHHOCTH.
KpyroBopot kucnopona B npupoae. O30H — aJutoTporHast MOAU(GUKAIUS KUCIOPOIa.

TennoBoit >hPeKT XUMHUYECKOW peaKIuH, TEPMOXUMHUYECKHE YPaBHEHUS, DK30- U DIHAOTEPMHUUYECKUE PEaKIUH. TOIUIMBO: yrojib U METaH.
3arpsi3HeHue BO3AyXa, yCHIEHHE MapHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bogopon — snemeHT u mpocToe BemiecTBO. HaxokaeHue Bogopojaa B mpupoje, GU3NYECKHE M XUMHUYECKHE CBONCTBA, MPUMEHEHHUE, CIIOCOOBI
nosy4yeHusi. KHcioTsl 1 coun.
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Modsipublii 006EM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBOMCTBA BoAbl. Bona kak pacrBopurens. PactBopel. HachllieHHbIE M HEHACBILLEHHBIE PacTBOPBL. PaCTBOPUMOCTD BEIIECTB B BOJE.
MaccoBas 1014 BeIecTBa B pacTBope. XUMUYECKUE CBOMCTBA BObl. OcHOBaHUsA. Posb pacTBOPOB B IPUPOJE U B )KU3HM YeioBeKa. KpyroBopor Bozsl B
IIPUPOJE. 3arps3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUUCTKA IPUPOJHBIX BOL.

Knaccudukanus Heopranmueckux coeaunennii. Oxcuapl. Kinaccudukanust okcuaoB: coneodpasytomue (OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U
HeconieoOpazyromue. HomeHnknatypa okcunoB. usndeckue U XUMHYECKHUE CBOMCTBA OKCUIOB. [ToirydeHrne okCumoB.

OcHoBanus. Kiaccudukanus ocHoBaHMil: 1ménodyn U HepacTBOpuMble OcHOBaHMs. HomeHkiaTypa ocHoBanuil. dusnueckue M XHMHUYECKHE
CBOlcTBa OCHOBaHUU. [loyuenue ocHoBaHMiA.

Kucnotel. Knaccudukarmus kucinor. HomeHnkinarypa kucinor. Ouznyeckue M XHMMHYECKUE CBOMCTBA KUCIOT. Psia aktuBHOCcTH MetayuioB H. H.
bekerosa. [loryuenne Kucior.

Conu. Homenknarypa coneil. @uznueckue 1 XuMu4eckue cBorcTsa coseil. [lonydenune coneit.

I'enernyeckas CBsA3b MEXAY KJIaCCaMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuii Ikcnepumenm:

KAueCTBEHHOE ONPEJECIICHUE COJAEpKaHMsI KUCIOpOoJa B BO3JyXe, IOJy4yeHUE, COOMpaHue, PACIIO3HABAHWE W H3Y4YEHHME CBOWCTB KHUCIOpPOAA,
HaOJI0eHNEe B3aMMOAEUCTBHS BELIECTB C KUCIOPOAOM U YCIOBUS BO3HMKHOBEHMsS M IpEKpalleHus ropeHus (moxapa), 03HaKOMJEHHE ¢ o0pa3laMu
OKCHUJIOB U OIIMCAHHWE MX CBOMCTB, MOJy4YeHHUE, cOOMpaHue, paclio3HaBaHME M HM3Y4YE€HHE CBOICTB BOaOpona (FOpEeHHE), B3aMMOJEHCTBHE BOJOPOA C
okcuaoM meau (II) (Bo3MOKHO MCTIOIB30BaHUE BUAEOMATEPUAIIOB), HAOII0JeHHE 00pa3lloB BELIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEN
PacTBOPEHMS BEIIECTB C PA3IUYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JI0JIEM PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJIBI C METAJIaMH (HaTpUEM U KaybliueM) (BO3MOKHO HMCIIOJIb30BaHUE BUAEOMATEPHUAIIOB), UCCIEI0BaHUE 00pa31l0B HEOPraHUYECKUX
BEIIIECTB Pa3IMUHBIX KJIACCOB, HAOIIOIEHNE N3MEHEHHS OKPACKU MH/IMKATOPOB B PACTBOpAX KUCJIOT U IIeJI04Yel, U3ydeHHe B3auMOICHCTBUS OKCUIA MeJT
(IT) ¢ pacTBOpOoM CepHOI KHUCIOTBHI, KACIOT C METajulaMH, peakUuil HEeWTpalu3alliu, MOJIydeHHE HEPacTBOPHUMBIX OCHOBAHHIl, BBITECHEHHE OJHOIO
MeTaJula IPyruM U3 pacTBOpa COJIM, PEIIEHUE HKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BakHelIne Ki1acchl HEOPraHUYECKUX COCTMHEHUI.

Iepuoanuecknii 3axoH u Ilepuoguveckasi cucrema xumudeckux 3jeMmeHToB /[, . MenneneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCINTEIbHO-BOCCTAHOBHUTE/IbHBIC peaKINU

[lepBble MONBITKH KJIACCU(PUKAIMK XUMHUYECKHX 3J1eMEHTOB. [loHATHE O rpymmax CXOAHBIX JIEMEHTOB (IEIOYHbIE M INEIOYHO3EMENbHBIE
METaJJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCHUIBI U THAPOKCHIBI.

[lepuoanueckuii 3axoH. [leprognueckas cucrema xumuyeckux 3nemeHToB JI. . MenneneeBa. KopoTkonepuoaHas ¥ JIMHHONIEPUOAHAS (POPMBI
Ilepuonnueckoin cucreMbl xumMuueckux 3ieMeHToB JI. M. Menneneesa. Ilepuoasl u rpymnmbsl. PU3HYECKUN CMBICT IMOPSAAKOBOIO HOMEpPA, HOMEPOB
[IEPUOJA U TPYIIIBI DJIEMEHTA.
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Crpoenne atromoB. CoctaB aTOMHBIX siziep. M30Tombl. DnekTpoHbl. CTpoeHHE IIEKTPOHHBIX 000JI04YeK aTOMOB MEpBhIX 20 XMMUYECKHX SJIEMEHTOB
Ilepuonnueckoin cucremsl J[. M. Menneneea. XapakTepuCTMKa XMMHYECKOrO 3JIEMEHTa IO ero mnosnoxeHuto B Ilepmopmyeckon cucreme [l U.
Menpeneesna.

3aKOHOMEPHOCTH U3MEHEHMS pPaJiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAINIMYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOJAM.

3nauenue [lepuoguyeckoro 3axkoHa u [leprnoanyueckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB JUISl pa3BUTHsS Hayku U npaktuku. . 1. Mennenees —
Y4EHBIN U IPAKIAHUH.

Xumnueckas cBs3b. KoBaneHTHast (IOJsIpHAs U HENOJISIpHAsi) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XMMUYECKHUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucienus. OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE peakiuu. [Iponecchl okuciaenus 1 BoccTaHOBJIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3lioB BEILECTB META/NIOB M HEMETAJIOB, B3aUMOJAEHCTBHE TMAPOKCHIA I[MHKA C pacTBOpaMH KHUCJIOT U LIENOYEH, NMpPOBEIECHUE
OIIBITOB, UJUTIOCTPUPYIOIIMX PUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEeHHE, pPeaKLUU pa3I0KeHUs, COeIMHEHNS).

Mesicnpeomemmnie céasu

Peanuszanus MeXnpeaMETHBIX CBA3€H MPU U3yUYEHUU XUMUHU B § KJIacce OCYIIECTBIISIETCS YEPE3 UCII0JIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX
MOHSTHUM, TaK U TOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'0 LIUKJIA.

OOwire ecTecTBEHHO--HAayyHble IOHATHS: HayudHbIH (akT, TUIOTEe3a, TEOPHsl, 3aKOH, aHaJIW3, CHHTE3, KiacCU(UKalMs, NEepPUOIUYHOCTD,
HaOJI0CHNE, SKCIIEPUMEHT, MOJICIUPOBAHKE, U3MEPEHHE, MOJIEIb, SIBIICHHE.

®duszuka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUN 3apsill, BELIECTBO,
T€JN0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, (U3NUYECKUE BEIMYMHBI, €IMHUIIBI U3MEPEHHUs, KOCMOC, TJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOMAaeMble, TOILTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u XumHuyeckasi peakuus

[lepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux 3neMeHToB /. . MenaeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB XHMHYECKHX DJJIEMEHTOB NEPBBIX TPEX IEPHUOJOB, KaJMsl, KAJIbLUA M HUX COCIAMHEHUW B COOTBETCTBHUM C IOJIO)KEHUEM DIIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHne BemecTBa: BHAbI XUMUYECKON CBSI3U. THIBI KPUCTAIIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAILNTMYECKOMN
PELIETKU U BUIAa XUMUYECKOW CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K pa3jIHMYHBIM KJaccaM
HEOPraHWYECKUX COCIMHEHNN, TEHETUYECKas CBSI3b HEOPIraHUYECKUX BEIECTB.
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Knaccuukanuss XMMHUYECKUX PEaKIMi MO pa3iM4YHBIM IpU3HAaKaM (IO YHCIY UM COCTaBy y4YacTBYIOIIMX B PEAKUMHU BEIIECTB, MO TEIIOBOMY
3¢ deKTy, M0 U3MEHEHUIO CTETEeHEH OKHUCICHUS XMMHUYECKHUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- M 3HAOTECPMUYECKUE
peaKIMy, TEPMOXUMUYECKHE YPAaBHEHHUS.

[Tonatue o ckopoctu xuMudeckoil peakuuu. IloHsTHe 00 OOpaTMMBIX M HEOOPATUMBIX XMMHUYECKHUX peakiusx. [IoHsTHe O rOMOTreHHBIX U
rereporeHHbIx peakiusax. [lonstue o xatanmuse. IloHsATHE 0 XUMHUYECKOM paBHOBeCHH. PakTOPHI, BIUAIOUIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, 3JIEKTPOHHBIA OajaHC OKHCIUTEIbHO-BOCCTAHOBUTENIBHOW peakuuu. CocTaBiieHHE YpaBHEHWMH
OKHCIIUTEIbHO--BOCCTAHOBUTEIIBHBIX PEAKLUI C UCIIOIB30BAaHUEM METO/a IEKTPOHHOro OanaHca.

Teopust DIEKTPONUTUUECKON TUCCOIMANNU. OIEKTPOIMTHI W HEDJIEKTPOIUTH. KaTHOHBI, aHWOHBI. MeXaHW3M JHUCCOLMAIMHM BEUIECTB C
Pa3MYHBIMH BHJIAMH XUMUYECKOH cBsi3u. CteneHp qucconuanni. CHIbHBIE U CITa0ble SJICKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIOBUS NPOTEKaHUs peakiuii MOHHOro oOMEHa, MOJHbIE M COKpallléHHbIE MOHHBbIE ypaBHEHHUs peakiuid. CBoicTBa
KHCJIOT, OCHOBAaHUM U COJIel B CBETE MPEICTAaBICHUI 00 3/eKTpoinuTudecKkoil nucconuanuu. KauectBeHHnble peakuuu Ha HOHBI. [loHsATHE O rHIpOIU3e
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIECTB — METAIJIOB W HEMEeTaJUloB (rpadura M anmMasa), CI0XKHBIX
BEIIECTB (XJOpHUIa HATpHs), UCCIEIOBAHME 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakIMM OT BO3JCHCTBHS pa3lWYHbIX (HaKTOPOB, HCCIIEAOBAaHUE
AJEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIlEcca AMCCOLHUAIMN KHUCIOT, LIeN04Yed U cosied (BO3MOYKHO HCIOJB30BaHUE BHJIEO MaTEpUAJIOB),
MIPOBEICHUE OTBITOB, MJUTFOCTPUPYIOIIUX MTPU3HAKHU MIPOTEKAHUs peaKIil HOHHOTro oOMeHa (00pa3oBaHUE OCa/Ka, BBIJCICHHE Ta3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WJITIOCTPUPYIOIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakluy pa3iokKeHUs, COCIMHEHUs), pacro3HaBaHUE
HEOPraHMYECKUX BEILIECTB C MOMOIIIbIO KaU€CTBEHHBIX PEaKLUil Ha HOHBI, pelIeHUE SKCIIEPUMEHTAIbHBIX 33/a4.

HemeTanibl 4 X coeTHHEHUS

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENEeHU okucieHus. CtpoeHue u (u3NyYECKUe CBOMCTBA
MPOCTHIX BEILECTB — rajloreHOB. XMMHUYECKHE CBOMCTBA Ha IIpUMeEpe XJjiopa (B3auMoJeiicTBHE ¢ MeTaJlIaMU, HEMeTallIaMH, 1eJIouaMu). XJI0pOBOIOPO/I.
ConsiHast KUCIOTa, XUMUUECKUE CBOWMCTBA, MOJTyUYeHUE, NpUuMeHeHue. JlelicTBre XJiopa M XJIOPOBOAOPO/Ia HAa OpraHMU3M ueloBeka. BaxHelme Xi10puasl
U MX HaXO0XJEHUE B MIPUPOJIE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u pusnyeckue
CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOpOAa M cepbl. AJIJIOTPOINHbIE MOIU(UKALNKA KUCIOpoAa M cepbl. XHUMHUECKHe cBoicTBa cepbl. CepoBoaopon,
CTpoeHue, GU3NUecKrue u XUuMuYeckre cBoicTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIO0Ta, PU3NUECKUE U XUMUYECKHE
cBolicTBa (0OIIMe Kak MpEeICTaBUTENs Kjacca KHUCIOT M cnenuduyeckue). XUMHUYECKHE pPEakluH, JeKallhe B OCHOBE MPOMBIIIICHHOTO CIIOco6a
MOJIy4eHUs: cepHOM KUCIOoThL. [Iprumenenune cepHoii kuciaoTel. Coslv cepHOM KHUCIOThI, KaUeCTBEHHas peakius Ha cynbdar-uoH. Haxoxaenue cepol u eé
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COeMHEHUH B mpupoae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COSAUHEHUSIMH Cephl (KUCIOTHBIE JIOXK/IU, 3arpA3HEHNE BO3yXa H BOJIOEMOB),
CIOCOOBI €To MPeI0TBPAILICHHS.

OO61as xapakTepucTuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIEHUS. A30T, pacClpOCTpaHEHUE B
npupoae, ¢usnueckue U XuMUueckue cpoiictBa. KpyroBopor azora B mpupone. AMMHaK, ero (u3nuecKkue U XUMHYECKHE CBOWCTBA, MOJyYeHUE U
npuMeHerne. Conu aMMOHUSA, X PU3NYECKUE U XMMUYECKHE CBOIMCTBA, MpuMeHeHrne. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, e&
noJjiyyeHue, GU3n4ecKue U XMMHUYECKHue CBOMCTBA (0OIIMe KaK MpeICTaBUTENs Kiacca KUCIOT U cneunduyeckue). Mcrnonp3oBaHne HUTPATOB U COJEH
aMMOHHS B KaUeCTBE MUHEPAJIbHBIX y10OpeHuil. XMMHUeCKoe 3arpsi3HEHUE OKPYIKalolel Cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE
BO31yxa, MOuYBbl U BOoA0&MOB). Docdop, amtorponusie mMoaudukanuu Gocdopa, duznueckue u xumuyeckue cBoiictBa. Oxcupa docdopa (V) u
dochophnas xkucnora, GuU3MUECKUE U XUMUYECKHE CBOWCTBA, oiydeHue. Mcmonp3oBanue GocdaroB B kKauecTBe MUHEPATLHBIX YI0OPSHU.

OOmiast xapakrepucTuka 31neMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE CTETIEHW OKUCIICHHS. YTIIEPOH, ajUIOTPOITHBIC
Moau(UKaIK, pacpoCTpaHeHHEe B IpUpojie, pru3nueckue u XuMu4deckue cBoiictra. Axcopouus. Kpyrosopot yriepona B mpupone. OKcubl yriepona,
ux (uznueckue M XMMHYECKHE CBOMCTBA, JEWCTBHE HA XKUBbIE OPraHU3MBI, MOJTYYEHHE U MPUMEHEHHE. JKOJIOTHYeCKHe MpPOOJIEeMBbl, CBSI3aHHBIE C
okcugoM yriepoma (IV), rumore3a rioOanbHOTO MOTEIJICHUS KIUMara, MapHUKOBBIN 3(dekT. YrompHas KHCIoTa M €€ CONHM, UX (PHU3MUECcCKue u
XMMHAYECKHE CBOWCTBA, IMOJlydeHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-MOHBI. lcronmp3oBaHWe KapOOHATOB B OBITY, MEIHIIMHE,
MIPOMBIIIIJIEHHOCTH U CETTbCKOM XO035HCTBE.

[lepBoHauyanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH, 3TWJEH, aleTUJIeH, TaHOJI, TJHMIEPHH,
yKCycHast kuciota). [IpupoaHble HCTOUHUKH YTI€BOIOPOAOB (Yroib, IPUPOAHBIN ra3, He(pTh), MPOIYKTHl UX NepepadoTku (OEH3MH), UX POJIb B OBITY U
MPOMBIIIICHHOCTH. [1OHATHE 0 OMOJIOTHYECKH BaKHBIX BEIIECTBAX: KUPAX, ONIKax, yriieBoaX — M UX POJH B KU3HU yelloBeKa. MaTrepraibHOe eTMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUH.

KpemHuii, ero ¢usndeckue 1 XUMHYECKHUE CBOWCTBA, MOTydyeHUe U npumeHeHue. CoeMHEHUsT KpeMHus B mpupoje. O6mue npeacTaBieHus o0
okcune kpemuus (IV) u xpemHueBoi kucnote. CHIMKATHI, UX HCIIOJIB30BAaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeWIue cTpouTebHbIe MaTepHaIbl:
KepaMHKa, CTEKJI0, IEMEHT, O€TOH, kee300eToH. [IpobieMbl 6e30macHOr0 UCTIOIb30BaHUs CTPOUTEIBLHBIX MaTEPHAIOB B TTIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

n3yueHne o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIIOTHI, IPOBEIEHNE KaUeCTBEHHBIX PEaKIMii Ha XJIOPUI-UOHBI U HaOJII0IeHuEe
MPU3HAKOB UX TPOTEKAHUs, OIBITHI, OTpaxarouue (U3NYeCKUe U XMMUYECKHE CBOIMCTBA TaJIoT€HOB M MX COCIUHEHUH (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), O3HAKOMJIEHHE C 00pa3laMu XJIOPHAOB (TAJOTCHHIOB), O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO
WCTIOJIb30BaHNE BUICOMATEPUAIIOB), HAONIOICHUE Ipoliecca OOYTIMBAHUS caxapa IOJ JeHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI, M3YUEHUE
XMMUYECKHX CBOMCTB pa30aBICHHOI CEpHOM KUCIOTHI, IPOBEACHNE KAUeCTBEHHOM peakluu Ha Cynb(aT-uoH U HaONI0JIeHHEe TpU3HaKa e€ IpOoTeKaHus,
O3HAKOMJIEHUE ¢ (PU3NYECKUMHU CBOMCTBAMHM a30Ta, Gochopa U UX COSAMHEHUH (BO3MOXKHO HMCIIONB30BaHHE BUAEOMATEPUAIOB), 00pa3liaMy a30THBIX U
dbochopHBIX yIoOpeHui, MomydeHue, CooOnpanne, pacrio3HaBaHNWE U U3YYeHHE CBOWCTB aMMHaKa, MTPOBEICHIE KaueCTBEHHBIX PEAKIIM HA MOH aMMOHUS

[okymeHT co3aaH B anekTpoHHon copme. Ne 32 ot 31.08.2023. Vcnonnutens: LWanxytanHosa A.P. 0 3IEKTPOHHbINA
Ctpanuua 6 u3 34. CtpaHuua cosgaHa: 12.09.2023 15:21 =¥ TATAPCTAH



u pochaT-uoH U U3ydyeHHE NMPU3HAKOB MX MPOTEKAHUS, B3AaUMOCHCTBUE KOHIIEHTPUPOBAHHOMN a30THON KHUCIIOTHI C MeNb0 (BO3MOXKHO HMCIIOJIB30BaHHE
BUJICOMATEPHAJIOB), HW3Y4YEHHUE MOJIENIeH KPUCTAJUIMYECKUX peIETOK anmasza, rpaduta, (QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM afCcopOIUH
pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM W YCTPOMCTBOM MPOTHBOrasa, MOJyueHHE, COOMpaHHMe, paclo3HaBaHHE M HU3Y4YEHHE CBOWCTB
YIJIEKUCIOr0 Ta3a, MPOBEICHUE KaueCTBEHHBIX peaklMii Ha KapOOHAT M CUJIMKAT-WOHBI M W3YYEHHE NPU3HAKOB MX MPOTEKAHHs, O3HAKOMIICHHE C
MPOAYKIHEN CUIIMKATHOW MPOMBILLIEHHOCTH, PEIICHUE 3KCIIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «Ba)kHelllre HEMETAIIIbl U UX COCIMHEHUS.

MeTaiibl M UX COCAMHEHUS

OO01as XxapakTepuCcTUKa XMMHUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX MojoxeHus B [leproaudeckoil cucteMe XUMHUYECKUX JIEMEHTOB
. . MenneneeBa u crpoeHust aroMoB. CTpoeHne MeTauioB. MeTtaminueckas CBA3b U METaJUIMUECKask KpUCTAJUIMUECKas pele€Tka. JIeKTPOXUMHYECKUI
psia HanpspKeHU MeTayuioB. PU3MUECKUEe U XUMHUYECKHE CBOWCTBA MeTayuIoB. O0Imue crocoObl ModydeHus: MeTauioB. [IoHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT KOppo3uH. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a) M UX MPHUMEHEHHE B OBITY M TPOMBIIUICHHOCTH.

[leounble MeTauibl: nosnoxeHue B [lepuonnueckoi cucremMe xuMuyeckux annemMeHToB J[. M. MenneneeBa, cTpoeHHE UX aTOMOB, HaX0XJICHUE B
npuposae. Ousnveckrue U XUMHUYECKHUE CBOMCTBa (Ha mpuMepe HaTpust U Kamus). OKCHIBI U THAPOKCHIBI HATpUS W Kanus. [IpuMeHeHue menoyHbIx
METAJUIOB U UX COCIMHEHUH.

[IlenoyHo3eMenpHBIE METAUIBI MATHUW U KAJIbIMI: nojioxkeHue B [lepronnueckoit cucteMe xumudeckux 3iemeHToB . M. MenneneeBa, ctpoenue
WX aTOMOB, HaXOJeHue B npupoje. Ouzndyeckue U XMMHUECKHUE CBOMCTBA MarHus 1 Kajblus. Bakneire coequHeHus Kanblus (OKCH, TUIP OKCHU,
comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUSI.

AmroMuHMiL: nonokeHue B Ilepuoanueckoil cucreme xumuueckux siemMeHToB [[. M. MeHneneeBa, cTpoeHHE aTOMa, HAXOXIEHUE B MPUPOJE.
duznyeckne 1 XMMHUYECKHUE CBOICTBA amOMUHNA. AM(OTEpHBIE CBOIICTBA OKCHJIA M TUAPOKCUIA aTFOMUHUS.

Kenezo: nonoxenune B llepuogumueckoit cucreme xumuueckux siemeHToB [[. U. MennpeneeBa, cTpoeHue aroMa, HaXOXACHHE B MPUPO/IE.
duznyeckue U XMMHYECKHUEe CBOICTBa kene3a. Okcuabl, ruipokcuanl U comu xkenesa (II) u sxxenesa (I11), ux coctas, cBOWCTBA U MOTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMy METAJUIOB U CIUJIaBOB, MX (PM3MUYECKUMHU CBOMCTBaMH, M3y4€HHE pE3ylbTaTOB KOPPO3HHM METAIOB (BO3MOXKHO
MCIOJIb30BaHNE BUIEOMATEPHAIIOB), OCOOEHHOCTEN B3aUMOJICHCTBUS OKCU/IA KAJIBIIUS U HATPHS C BOJIOH (BO3MOKHO HCIIOIH30BaHHE BUAEOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB KECTKOM BOJIBI, ITpOIlEcca TOPEHUs Kele3a B KUCI0poae (BO3MOKHO UCIOIb30BaHUE BHACOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEAaKIMii Ha MOHBI: MarHus, KaibllMs, alFOMUHUA, UHKa, xkene3a (II) u >xeneza (III), menu (1), HabmoneHne U omucaHue MPOIECCOB
OKpalIMBaHUsl TUIAMEHW HWOHAMM HATpHs, Kaldus M KaiblMs (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpHUANIOB), HCCIEAOBaHHE aM(OTEPHBIX CBONCTB
TUAPOKCH/IA AJTIOMUHMS M THIPOKCUAA [INHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 33a4 110 TeMe «BaXxHelnme MeTalibl U UX COCTMHEHUS.

XuMHus M OKpYyKaoLias cpeaa

BemecTBa M marepualibl B MOBCETHEBHOW >KM3HU YelloBeKa. be3omacHoe HCMONb30BaHUE BEIIECTB M XUMHUYECKHX peakuuid B ObITy. IlepBas
MOMOIIb NMPY XUMHYECKUX 0KOTAX U OTPABICHUSIX.
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XUMHYECKOE 3arpsi3HEHHE OKpYyXkaroleh cpeabl (MpeiesibHas JomycTuMas KOHIEeHTparus Bemiects, nanee — [IJIK). Ponbp xumuum B pemieHuun
IKOJIOTHYECKUX TIPOOIEM.

Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3loB MaTePHANIOB (CTEKIIO, CIUIABbI METAIIOB, TIOJIMMEPHBIC MATEPUAIIBI).

Mescnpeomemnule céasu

PeaJII/I?;aI_[I/ISI MCKIIPCAMETHBIX CBsI3EH IIpru U3Yy4YCHHUU XUMUH B 9 kiacce OCYHICCTBIIACTCA UCPE3 MCIIOJIb30BAHHUEC KaK 06L[II/IX CCTCCTBCHHO-HAYYHBIX
HOHSTHUI, TaK U TIOHSTHH, SBJISIOMINXCS CHCTEMHBIMHU JUTS OT/CNIBHBIX [TPEJAMETOB €CTECTBEHHO--HAYYHOT'O [IUKIIA.

OOmme ecTecTBEHHO-HAYYHBIE MOHSATHA: HAy4HBIH (DakT, THIOTE3a, 3aKOH, TEOpHs, aHajM3, CHHTE3, KIacCH(UKAIMSI, NEPHOAUYHOCTD,
HaOJII0/ICHNE, PKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, MO/ICITb, SIBJICHUE, TAPHUKOBBIN 3()(EKT, TEXHOIOTHSI, MaTePUAIBL.

®dusuka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUYECKUH 3apsi]l, IPOBOJHUKH,
HOJYIIPOBOJHHUKH, JMAJICKTPUKH, (OTOIIEMEHT, BELIECTBO, TeJ0, OO0BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, pPacTBOP, PacTBOPHMOCTD,
KpPHCTAJUINYECKas peméTKa, CIUIaBbl, U3MYECKUE BETMYMHBI, €IMHHUIIBI U3MEPEHUS, KOCMUYECKOe POCTPAaHCTBO, TUIAHETHI, 3BE3/1b1, CoOHIIE.

Buonorus: porocunTes, qpixanue, Ouochepa, IKOCUCTeMa, MUHEPAIbHbIE YI0OPEHUSI, MUKPOJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEPAIBI, TOPHBIE TIOPO/IBI, TOJIE3HBIE UCKOTIAEMbIE, TOTUTUBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH H  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JInuHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMH M PACIIMPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoTHYeCKOro BOCIUTAHUA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HAyKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHSAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpaIaHCKOI0 BOCIIUTAHMS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKONM W JpPYruxX BUAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOILIM B Ipoliecce 3TON y4eOHOW AesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHHME M TOCTYNKH CBOMX TOBapHIlEd C MO3UIMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BEIIECTBE M  XMMHMUYECKOM  PEaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTaBISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJOBEKa C MPUPOJHON Cpeoi, 0 posn
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJyYEeHHE HOBBIX 3HAHUM MO XHMMH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHON PabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JMTEpaTypod, JOCTYHHBIMH TEXHUUYECKUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00y4eHUs B JJIbHEHIIEM;

4) popmMupoBaHMs KYJIbTYPHI 310POBbS:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIOACHUS
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nmpaBuj 0€301aCHOCTH TMPU OOpAIIeHUH C XUMHYECKUMHU BEIIECTBAMH B OBITY M pealbHOU
KU3HU;

5) TpynoBoro BocnuTaHusi:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
OPEIMETHBIX 3HAHUA 10 XWMHH, OCO3HAHHBIH BBIOOp WHAMBUIYAIBHON TPaeKTOpUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalITUPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MUECKOMY M TICHXHYECKOMY 37J0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, JUTsl MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
M03HABATEILHON, KOMMYHHKATHBHOM U COIMAILHOW MIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (bOPMI/IpOBaHI/I?I
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, KCIIEPUMEHT U JAPYTOeE.), KOTOPbIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHUKaTHBHbBIE, PETYJSATUBHbIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHUN:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHNYECKHUX BCIICCTB U XUMHNUYCCKUX peaKHHfI, YCTaHAaBJIIMBATb IMPUYUHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiMu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABaTCJIbHBIX  3a/a4, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBIABJISITH U
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B H3yUaEMBIX MPOIECCAX U SIBICHUSX.

[okyMeHT co3aaH B anekTpoHHou copme. Ne 32 ot 31.08.2023. NcnonHutens: WanxytauHosa A.P. B SINNEKTPOHHbIA
CrpaHunua 10 us 34. CTpaHuua cosgara: 12.09.2023 15:21 =¥ TATAPCTAH



Ba3oBrble ucciaenoBareJLCKHe AelCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KAUeCTBE MHCTPYMEHTA IIO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO yYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyIUpPOBaTh OOOOIICHHS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIO0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS TUTEpATypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAILIUIO;

YMEHHE TPUMEHSThH Pa3IMYHbIC METOJIBI M 3aIIPOCHI TIPU IOMCKE U 0TOOpEe MHPOPMAITUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJISl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOIB30BaHUSA HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAIlMM W WJUTIOCTPUPOBATH pEIIaeMbIe 3314l HECIOXHBIMA CXEMaMH, TUarpaMMaMu,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKOU
JESTSIIbHOCTH HH(POPMAIIMIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMmyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIe JeliCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxmaeMoii TeMbl, (OPMYITHpPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABISATH MOTyUYEeHHBIE PE3YIbTaThl TO3HABATEILHON NEATEIILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 pPEe3yIbTAaTOB BBIMOIHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOH IMO3HABAaTEIbHOU W
HCCIIEIOBATENLCKON NIeATEIbHOCTH TPU PEUICHUH BO3HHMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPJAHHAIMS COBMECTHBIX JICHCTBHMA, ONPEICIICHIE KPUTEPUEB 110 OICHKE KavyecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENILHO OTPEACISATh e NesTeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HaubOonee dD(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX ¥ TO3HAaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIA AITOPUTM JIEHCTBUHN MpU
BBITIOJTHCHUH 33J]aHUM C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJbTara 3asBJICHHOW IIENH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIIOBUU 3aJIaHUH.
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NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanpHO pabodeld mporpaMMoOM, BBIICISIOT: OCBOCHHBIC
o0yyarolMMUCST Hay4yHblE 3HAaHUS, YMEHUS U CIOCOObI JeicTBui, cnenuduueckue A
OpeaMETHON 0o0sacTh «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHUI0 HOBOI'O 3HAHHUA, €ro
UHTEpIpETaLNH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYaLlUsX.

K xonmy oOyuenust B 8 kijiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHM: aTOM, MOJEKYJA, XUMUUYECKHUM
9JIEMEHT, MPOCTOE BEIIECTBO, CJIO)KHOE BELIECTBO, CMeCh (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XUMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0MeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK A(PPEKT peakuuu, siipo aToMa,
JJIEKTPOHHBINA CJIOW aToMa, aTOMHas OpOMTalb, paJuyc aToMa, XUMHYecKas CBA3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TH
MOHSITHS IIPU ONMCAHUM BELLECTB U UX IIPEBPAILCHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBJICHHMs (OpMYJ BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

e OMNpeneNisITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAIJIEKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XHMHUYECKOM CBSI3U
(KOBaJICHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MeHneneeBa: 1€eMOHCTPUPOBATh
IIOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOaMuHyro ¢opMmy Ilepuonnyeckoil cucremMsl
XUMHYECKHX AJIEMEHTOB: pPa3jinyaTh MOHATUS «rJaBHas mnoarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Mamble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003HaueHHsI, KOTopble UMeroTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB J[. . MeHneneeBa» ¢ 4HMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOO0IIee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e iaccu(UIUPOBaTh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMUCIY UM COCTAaBY Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY
dbdexry);

e XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHUCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX Ka4€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH NPOTEKaHUsI XUMUYECKHMX IPEBPALICHUN B PAa3JIMUHBIX YCIOBHSIX;
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® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINY;

® [PUMEHATH OCHOBHBIE ONEPALUH MBICIUTEIBHON NEATEIIBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHIO0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJIbl  TO3HaHWS  —  HaAONMIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

e cleloBaTh MpaBUjaM I[OJIb30BAHMUS XMMHUYECKOM TMocydod ©  1a00paTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA W KHUCIOpPOAA), IMPUTOTOBICHHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOU JI0JIEN pacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U MPOBOJUTh XMMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHCJIOT C IOMOIIBI0 MHIMKATOPOB (JIakMyc, peHON(TaIeHH, METUIOPAHXK U IPYTHE).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

® pPACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX TOHATUNA: XUMUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHUS, XUMUYECKas pEaKlHs, XUMHYECKAs
CBsI3b, TCTUIOBOW dPPEKT peakluu, MOJIb, MOJSPHBIH 00BEM, PacTBOP, IIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC pEaKIIUU,
OKHCITUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHCIUTEIb,  BOCCTAHOBHTEIb,
OKHCJIEHWE W BOCCTAHOBJICHUE, QJUIOTPOIHUs, aM(OTepHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAJUTMYECKas), KPUCTAUIMYECKass pemiéTka, KOppo3us
METAJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaklHH, MPeAesIbHO JO0MyCTUMas
koHuentpauus [1/IK Bemectsa;

® JJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHMX MMOHSATUNA W NPUMEHATH 3TU
MIOHSITHUS TIPH ONMCAHHUH BEIIECTB M MX MPEBPAIICHUI;

® CMOJNIb30BaTh XUMHUYECKYI0O CHMBOJIMKY Ui COCTaBleHUS (OPMYyNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® ONpeneNnsaTh BaJE€HTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3IMYHOIO COCTaBa, NMPHUHAIECKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJuIMuecKasi) B HEOPraHMYECKUX COEIMHEHHUSX, 3aps] HOHAa IO XHUMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIIECTBA;

e packpsiBaTh cMmbich [lepuoanueckoro 3akona . . MenaeneeBa u AeMOHCTPpUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh U XapaKTepU30BaTh TabmuuHyw dopmy llepuonnueckoi
CHUCTEMBbl XHUMHUYECKHUX OJJIEMEHTOB: pa3jindaTh MOHATHS «TJaBHas moxarpynmna (A-
rpynna)» u «mobounas mnoxarpymmna (b-rpymma)», maneie U OGONbIINE MEPUOJIBI,
COOTHOCUTh O0O3HAUEHUsS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKOW Tabnuuie, ¢
YUCJIOBBIMHU XapPAaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MECHEHHMU CBOWCTB JJIEMEHTOB W HX
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COCMHEHUI B Tpejenax MajblX MEPUOJO0B U IJIAaBHBIX MOJATPYII C YYETOM CTPOEHUS
HX aTOMOB;

e KjaccU(UIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XMMHUYECKUE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKMCIICHUSI XUMUYECKHUX JICMEHTOB);

e XapakTepu3oBaTh (ONMUCHIBaTh) o0OHIME W crHeuuuyYeckrne XHMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXkIasi OMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

® COCTaBJISITh YPABHEHHUS JICKTPOJIUTUYECKON TUCCOLMAIIMU KUCIIOT, IIEI0Yed U COJIeH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPXKJAIOIIUX  CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

® DpACKpPBIBATh CYIIHOCTh OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKInid;

® TIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX TPEBPALLICHUNA B PA3JIMYHBIX YCIOBUSIX;

®  BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHYECKON pEaKInu;

e coOmomaTh MpaBUJia TOJB30BAHUSA XUMHYECKOH TOCyAOH U J1a00OpaTOPHBIM
o0opysoBaHrEM, a TakKe IMpaBuia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKHCIOTO ra3a);

® TIPOBOJUTH PEAKIIUH, MOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTAB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMuI-, WOAMI-, KapOoHatr-, Qocdar-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTAaHMYECKUX BEIIECTB;

® [PUMEHATHh OCHOBHBIE ONEpPALUHU MBICIUTEIBHON NESITENIbHOCTH — aHAJIW3 U CUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUIYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHS] CBOMCTB BEHIECTB M XHUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIOJEHWE, W3MEPEHUEe, MOJECIUPOBAaHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuoreka [IOK
’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK
' peaxImu https://m.edsoo.ru/7f41837¢
Uroro no pazueny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB

2.4 . 11 1
HEOPraHWYECKUX COCIUHEHUN

Hroro no paszneny 30

)1 Boznyx. Kucnopon. [Tousatue 6 bubmuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopon.Ilonsarue o kucinorax g 1 bubmuoreka [IOK
U COIIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI but6mmorekxa [IOK

https://m.edsoo.ru/7f41837¢

Xumuuyeckas ¢cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
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Ilepronnueckuii 3aKOH U

I[TPOT'PAMME

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 ) bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
’ . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 25
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

bub6nmoreka [IOK
A i 4
3 Obmme cpoiicTra MeTaLIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P htps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Jara

Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue  H3y4e

n/n Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI HHUSA
pecypchl

| [Ipenmer xumuu. Poiap XuMuUM B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c

2 [lonsiTHE 0 METOAX O3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.rw/fl0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna

3 paboThI B T1abOpPaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM)

4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYMCTKHU OBapEeHHON 1 1 bubmorexa HOK

puMep P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 ATOMBI 1 MOJICKYJTBI 1
4 https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) | bubnunoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u CIOKHBIE BENIECTBA 1 bubmmorexa [TOK

p HI https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmorexa HOK

YA v https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB. 1 bubnmuotexa [JOK

Xumnueckas popmyna. BaieHTHOCTD https://m.edsoo.ru/ff0d2eae
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aTOMOB XUMHNYCCKHX 3JICMCHTOB

Crtpanuua 20 n3 34. Ctpanuua cosgara: 12.09.2023 15:21

1 OTtHocuTenbHAas aTOMHAs Macca. bubmuorexa [JOK
OtHOcHTENbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bubmuorexa [JOK
COECIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Monb. MossipHast bubnunoreka [HOK
Macca https://m.edsoo.ru/ff0d5230
14 dusnyecKkrue U XMUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnuotexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus: KoJimuecTBa, MacChl BEIIECTBA bubmuorexa [JOK
10 YPaBHEHUAM XMUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuii
18 (coemuHeHUs, pa3IoKEeHHS, 3aMEICHUS bubmmorexa [OK
s ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O600ImeHNe 1 bubmmorexa [OK
’ . https://m.edsoo.ru/ff0d40c4
CcHCTeMaTH3aIrs 3HaHUI
20 KonTponbnas padorta Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razoB. CocTtaB Bo3ayxa.
21 Kncn}cl)x OJ — DJIEMEHT M MPOCTOE BCH_IY:CTBO bubmmorexa LOK
p p ’ https://m.edsoo.ru/ff0d448e
O30H
®dusnvecKkue U XUMUYECKUE CBOMCTBA
22 KHCIJIOpOJia (peaKIuu OKUCIIEHUS, TOPEHUE) bubmmorexa LIOK
p p » TOP ' https://m.edsoo.ru/ff0d4614
[Mougrue 06 oxcunax
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Croco0Bb! MOJIYUYEHHST KUCIIOPO1a B
o P bubmuoreka [JOK

23 0 . 1
/TaDOPATOPHH 1 POMBILLICHHOCTH https://m.edsoo.ru/ff0d497a

[TpumeneHue kuciaopoa

TennoBoii 3¢ heKkT XUMUIECKO# peakiuH, Eub 10K
uoIMoTEKA

24 1
MIOHATHE O TEPMOXUMHUYECKOM YPAaBHECHUH, hitps-//m.cdsoo.ru/fR0d4790

9K30- 1 SHAOTCPMHUUYCCKUX PCAKIUAX

TorumBo (HedTh, yroiab U METaH). Eu6 10K
UOIMOTEKA

25 3 6 1
ArpASHEHHC BOSAYX4, CHOCODR €10 https://m.edsoo.ru/ff0d4cda

MpEeA0TBPALCHUS
[TpakTiueckast padota Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpOaa, 1 1
U3YYEHHUE €ro CBOMCTB)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

7 Boaopoa — sneMeHT u npocToe BEIIECTBO. 1 bubnuorexa [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 DduU3nYeCcKue U XMMUYECKUE CBOMCTBA 1 bubmuorexa [JOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
2 IT 1
? OHATHE O KHCIIOTaX 1 COTAX https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOPOia B | bubnmnoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o Teme
P P bu6mmorexa [IOK

31 «[Tomyuenue u cobupanue BoJ10poJa, 1 1

. https://m.edsoo.ru/ff0d4{42
U3YYEHUE €r0 CBOUCTB

bu6mmorexa [IOK

2 M i & . A 1
3 OJISIpHBINA 00BEM ra30B. 3aKOH ABOTAAPO hitps-//m.cdsoo.ru/f0ds42c

Brruncnenus o6b€Ma, KOJIMUYECTBA BEIIECTBA
33 ra3a 1o €ro u3BECTHOMY KOJIMUYECTBY 1
BEIIIECTBA UIIH 00BEMY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d55a0

34 Brruucnenust 00bEMOB ra30B 110 ypaBHEHUIO | bubnuotexa [JOK
peaKIu Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
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OTHOIIICHUH T'a30B
35 dusuyeckue U XUMUYECKHUE CBOMCTBA BOJIBI 1 bubmmnorexa [IOK
https://m.edsoo.ru/ff0d587a
CocrtaB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
36 1
AHIAMKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HackieHnubie u
37 HEHACHIIIEHHBIE PacTBOPLI. MaccoBas 10 1 Bubmorexa ITOK
PACTBOPHL. https://m.edsoo.ru/fR0d5b40
BEIIIECTBA B paCTBOPE
[TpakTiueckast padota Ne 5 o Teme
18 «IIpuroroBienue pacTBOpOB ¢ 1 1 bubnuotexa [JOK
onpeaecseHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY»
39 KonTtponsnast padora Ne2 o teme 1 1 bubmmoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHbl: cOCTaB, KiIacCU(UKAIINS, 1 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenune 1 XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 1 bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHusI: cOCTaB, Kinaccuduxarms, 1 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenve u XxuMuyeckue cBOWCTBa | bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: cocras, kinaccuduxanus, 1 bubnuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonydyenue u XUMHUUECKHE CBOMCTBA KUCIIOT 1 bubmmorera [TOK
yd https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOObI
46 O0JI Eﬂfﬂﬂ xm?mqecxue CBO}I;II:::TBE[ 1 bubnnorexa LIOK
yHeHuA, https:/m.eds00.ru/00ad9474
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[IpaxkTuueckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
43 I'eneTnyeckas cBsI3b MEXy KilaccaMmu bubnmoreka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o01IeHre U CCTeMaTU3alus 3HAaHUN
https://m.edsoo.ru/00ad9cb2
KonTtponsnast padora Ne3 o teme
" bubnuoreka [IOK
50 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX
. https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
[TepBbie MOMBITKH KiIacCUPUKAITTN
51 XAMHYECKHX 3J1€MEHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[lepuonnueckuii 3akoH u [lepronuueckas
52 cHCTEMA XMMHYECKUX 31eMeHToB J[. 1 bubmorexa LHOK
T https://m.edsoo.ru/00ada52¢c
Menpeneesa
53 Ilepuoapl, rpynnbl, HOATPYIIbI bubmmorera [TOK
p - TPY ’ py https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 2JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 anemeHToB [lepnoanueckoii cucremsr . 1 bubmorexa HOK
P Y https://m.edsoo.ru/00adaébc
Menpeneena
XapakTepucTuKa XMMHUIECKOTO 3JIEMEHTA 110
. bubnmnoreka [JOK
56 ero nosioxeHuro B Ilepuognueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BUTHUA HAayKH U npakTuku. J. 1. bubnuorexa [IOK
MenpeneeB — y4€HbIN, MTEIATOT U https://m.edsoo.ru/00ada96e
TPaKIaHnH )
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58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
4! 1
>9 OHHAA XUMHUACCKad CBA3h https://m.edsoo.ru/00adac34
60 KoBanenTHas moiisipHas XUMH4YecKas CBI3b 1 bubmotexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenonsipHasi XUMHUYECKas 1 bubmumorexa [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 1
6 Crenens okucenma https://m.edsoo.ru/00adae28
63 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [JOK
peakuuun https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 hitps://m.cdsoo.r/00adb076
65 KonTponbnas paborta Ne4 o teme 1 bubnnoreka [JOK
«CTtpoenne atoMa. XUMHUUYECKasl CBS3hY https://m.edsoo.ru/00adb486
66 PesepBHslit ypok. O60011eHNE U | bubmmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O60011eHNE 1 | bubnnorexka [JOK
cUcTeMaTH3aIus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepsHblit ypok. O60011eHNE 1 | bubnnoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOTPAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
JlaTa
uudgposbie
Tema ypoka Konrpoabnbie IIpakTHyeckue  H3y4e
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI HHUSA
pecypchl
Ilepuonnueckuii 3akoH. [lepuoanueckas
bu6mmoreka [IOK
1 cHCTeMa XUMHYECKuX siaeMeHToB Jl. H. 1
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMUYECKUX AIIEMEHTOB IEPBbIX TPEX 1 bubmmorexa LOK
PERRETP https://m.edsoo.ru/00adb6b6
NEPHOJI0B
3 Kiaccudukanus 1 HOMEHKIIaTypa | bubnuorexa [JOK
HEOPTaHWYECKNX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMHUYECKON CBSA3U U TUIIBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme
5 «[ToBTOpEHUE U yrirydiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanms XuMuueckux peakiui 1mo | bubnuoteka [JOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
7 eakuu. IToHsATHE O TOMOI€HHEIX U 1 Bubmorexa ITOK
P ) https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
g @DakTOpHl, BAUSIOLUINE HA CKOPOCTh | bubnuoreka [IOK

XUMHYECKOHN PCAKIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECUS

https://m.edsoo.ru/00adc28c

B 3NIEKTPOHHbIH
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9 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKOU

10 muccormanyu. CHIIbHBIE U cl1a0bIe bubmnorexa [IOK

' https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMounrie ypaBHEHUS peakIyii bubmnorexa LIOK
P P https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUI 00 bubnnorexa LIOK
1P htps://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 SJIEKTPOIMTHUECKON Bubmorexa ITOK
P P https://m.eds0o.ru/00add8b2
JMCcCoLaii
14 [MousgaTue o ruaponnse coiei Bubmorexa ITOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O060011IeHNE U CUCTEMATHU3aI1s 3HAHUI
m 1 https://m.edsoo.ru/00addd12

16 [Tpaktuyeckas padora Ne 1. «Pemienue bubnuoreka [IOK
SKCIIEPUMEHTAIBHBIX 3a4a4)» https://m.edsoo.ru/00addbfa
KonTponsHnas padora Ne2 no teme

17 «IIIEKTPOIUTHYECKAS TUCCOIIHAIIN bubmmorera [TOK

p ) https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)

18 OO6m1as XxapakTepuCTHKa rajJoreHoOB. bubnuotexa [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KUCIIOTAa,

19 XI/IME‘—IeCKI/IS CBOMCTBA, MMOTYUECHHE bubmorexa LIOK

’ ya i https://m.edsoo.ru/00ade 104
MPUMEHEHUE
20 [IpakTuueckas pabora Ne 2 o Teme bubnmoreka [JOK
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«[lomyyeHue COIAHON KUCIOTHI, U3YYCHHE https://m.edsoo.ru/00ade348
€€ CBOMCTBY
Brruucnenust no ypaBHEHUSIM XUMHUYECKUX

21 €aKIUi, ecJId OJUH U3 PEarcHTOB JaH B bubmnorexa [IOK
p ’ p https://m.edsoo.ru/00ade488
U30BITKE

” OO0mas xapakTepucTruKa 3J1eMeHTOB VIA- bubnnoreka [HOK
TPYIIBI https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOU(DUKAITUN CEPBHI.

23 Haxoxnenue cepbl ¥ €€ COeIUHEHU B bubmorexa LHOK

p l https://m.edsoo.ru/00ade64a
npupojae. XuMUYECKHE CBOMCTBA CEepPhI

24 CepoBoaopo1, cTpocHHE, PU3HUECKUE U bubnuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,

25 du3HYeCKre M XUMUIECKIE CBOHCTBA bubmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKIUH, JIEKALIUE B OCHOBE
MPOMBINIIEHHOTO CII0Cc00a MOTy4eHus
26 CEPHOI KMCIIOTBI. XMMHUECKOE bubmorexa LOK

p ) . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCTMHEHUSIMU CEPBI

27 Breruucnenue MaccoBoO# JOIM BBIXOJ1A bu6mmorexa [IOK
HNPOAYKTa peaKnu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB V A-

73 rpynnsl. A30T, pacipoCTpaHEHHE B bubnnoreka [JOK
npupoze, GU3nYecKue 1 XUMUUYECKHe https://m.edsoo.ru/00adeea6
CBOlCTBA

79 AMMHUak, ero pu3nuecKue 1 XuMHYECKUe bubnnorexa [JOK
CBOICTBA, MTOJIYYCHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
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[IpakTuueckas padora Ne 3 o reme
30 «lTonyuenne amMmMuaKka, U3y4eHHUE €ro bubmmorexa [IOK
N - > YA https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€¢ Gu3nvecKue u bubnunoreka [HOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH

10 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnunoreka [HOK
ynoopeHui. XuMrU4ecKkoe 3arpsi3HeHHe https://m.edsoo.ru/00adf518
OKPY’KaIOILEeH Cpebl COEUHEHUSIMH a30Ta
Dochop. Okcun dbochopa (V) u

33 (1)0(:(%)0 pHa;I KI/ICJ'I((l))Ta Q)Q)Pl;)SH(‘IGZKI/IC u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOUCTBA, OJTYyYEHUE
Hcnons3oBanue ¢hocdaToB B KaUueCTBE
34 MHUHEPAJIbHBIX YI00OpeHUil. 3arpsi3HeHne bubmmorera [TOK
p . yAo0op - 24P https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu

35 Yraepona, pacipocTpaHEHHE B IPUPOJIE, bubnuoteka [JOK
du3HYecKre U XUMHUYECKUE CBOMCTRA https://m.edsoo.ru/00adfd9c
Oxkcunsl yriaepoaa, ux Gpusndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubmuorexa [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

37 VYronbHast KUCiI0Ta U €€ Colu bubmmorexa [TOK

https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
38 "[Tony4yeHue yriieKuciaoro raza bubmmorexa [TOK
ya yr ) " https://m.edsoo.ru/00ae027¢
KadectBennas peaxius Ha KapOOHAT-HOH

39 [lepBoHauanbHbBIE TOHATHUS 00 bub6nuorexa [IOK

OpPraHUYECKUX BEIIECTBAX KAK O https://m.edsoo.ru/00ae054¢
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COEIMHEHUSX YIIIepoia
bu6mmoreka [IOK
40 Kpemunii u ero coequHeHUA 1
p https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 bubnnoreka [HOK
«Baxuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ac0bf2
COEIUHEHUS
Kontponbnas padota Ne3 o teme

. bubmuorexa [JOK
42 «Baxnaennne HeMeTalIbl 1 UX 1 1
https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO0m1as XxapakKTepuCcTUKa XUMHYCCKIX

43 3JIEMEHTOB — METAJUIOB. MeTaminyueckas 1 bubmuorexa [JOK
CBA3b U METAININYECKAs KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
peméTka. @u3nuecKue CBOMCTBA METAILIOB
XHUMHYECKHE CBOMCTBA METAIOB.

44 DIEKTPOXUMHUUECKHUH PSIIT HAIPSOKEHUI 1 bubmmorera [TOK

p p p https://m.edso0o0.ru/00ael 156
METAaJJIOB
OO6mue cnocoObl MOTYYEHUST METAJUIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM | bubnnorexka [HOK
XAMHMYECKUX PEaKLUi, €CIIU OOUH U3 https://m.edsoo.ru/00ael 156
pEareHToB COAEPKUT IPUMECH

bu6mmoreka [IOK
46 IToHsiTHE O KOPPO3UHN METAJIJIOB 1
PP https://m.edsoo.ru/00ac1278
bu6mmorexa [IOK

47 €JIOYHBbIC METAJIJIBI 1
1 https://m.edsoo.ru/00ae14b2

48 OkcHuabl ¥ TUAPOKCUIBI HATPUS U KaJIUA 1 Bubmorexa IIOK

P p https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILITBI — KaJbIIHI 1 bubmmorexa [TOK
H https://m.edsoo.ru/00ael5e8
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1 Maruum
50 Baxneiime coenuHeHns KaJlbIlUI bubmmnorexa [IOK
https://m.edsoo.ru/00ael 5¢8
51 O0001Ienne U cucTeEMAaTH3alNs 3HAHAN
5 JKécTkocTh BOABI 1 CLIOCOOBI €€ bubmuoreka [JOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTHL BOIBI M METOEI €€ buGnnorexa LIOK
" https://m.edsoo.ru/00aclae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 AroMuHuR
https://m.edsoo.ru/00aeclc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka [IOK
THAPOKCHA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keieszo 1
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, TuApOKCU bl U conu xenesa (II) bubnunorexa [JOK
u xxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCHEPUMEHTANILHBIX 3a1a4 10 TEME bubmmorexa LHOK
p . https://m.edsoo.ru/00ae3de8
«Baxueime MeTalIbl 1 UX COETUHEHUI
Boruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIINH, eCITH OJTMH 13 pearcHTOB JIaH B
60 EIS6BITK€ WA COJE }KI/ITI:'I NMECH bubmmorexa LIOK
Aep N p ) https://m.edsoo.ru/00ae1750
BrrunciieHns MaccoBOI TOJIX BEIXOa
MIPOJIYKTa PEaKIINH
61 O00011eHne 1 cUcTEMaTU3aINS 3HAHUI
62 KonTtponbHas padora Ne4 o reme
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«Baxueiimme MeTalJIbl 1 UX COSTMHCHMSI
63 BemiecTBa u maTepuaibl B TOBCETHEBHOM | bu6mmoreka [IOK
’KM3HH Y€JIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOILEH | bubnmoreka [JOK
cpelibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B penieHUH 3KOIOIMUECKUX | bubmumoreka [IOK
npooiieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O6o0mIeHNE U | bubnuoreka [IOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Kysnernosa H.E., Tutoa U.M., I'apa H.H., AxuronepHoe
obmectBo «M3aatenbeTBo «IIpocBemmenner»
» Xumus, 9 kinace/ Pyasutuc I'.E., ®enpnman @.I'., AkiimonepHOE 0OIIECTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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INnct cornacoBaHusa k gokymeHTy Ne 32 ot 31.08.2023
MHnuymnaTtop cornacosaHng: WanxytanHosa A.P. [upeKTop LWKonbI
CornacoBaHue nHnummpoBaHo: 12.09.2023 15:22

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 WanxytauHosa A.P. 12.09.2023 - 15:22
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