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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XuMHH Ha YpOBHE OCHOBHOTO O0IIEr0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON NPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeacraBieHHBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepabHOU
paboueil mporpaMMbl BOCIIUTAHUSA U C YUETOM KOHIEMIMU MPErnoiaBaHus ydeOHOro mpenMera
«Xumus» B 00pa3oBaTeNbHbIX opranuzanuix Poccuiickoit deneparmu.

[IporpaMma mo XuUMHUM [a€T MpEACTaBIEHHWE O LENsIX, OOmel cTpareruu Oo0y4eHws,
BOCIIUTAHUSI W Pa3BUTHS OOYYAIOIIMUXCS CpPEACTBAMHM Y4eOHOro NpeIMeTa, YCTaHABIIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipelieieHue ero mo kjaccaM u
CTPYKTYpUPOBAaHHE 10 pa3feslaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOIUUECTBEHHBIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COECPHKaHUS, PEKOMEHyEMYIO [TOCJIeJOBATEIbHOCTh U3YUEHUs
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO mpoliecca,
BO3PACTHBIX 0COOEHHOCTEW 00YJaIOLINXCS, ONIPEIENIIeT BO3MOXKHOCTH IPEAMETA ISl peaTn3aliu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTENbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 001ero oOpa3oBaHms, a Takke TpPeOOBaHMWM K pe3yiabTaTaM OOyYeHHs] XMMHUU Ha
YpOBHE IieJiell M3Y4YeHHUs MPEJAMETa U OCHOBHBIX BUJOB Y4eOHO-ITO3HABATEIbHON JESTEbHOCTH
00yJaromerocs o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIs JOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTAaBICHUI 0 MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMHUEN
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLMU BEIIECTB B MPUPOJIE, O MYTSIX
peuieHns I00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS  4YEJIOBEUYECTBA — CHIPHEBO,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYecKOi 6€301acHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenne xumMuu:

CIOCOOCTBYET peann3allii BO3MOKHOCTEH Il caMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001el 1 (PyHKIMOHATBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHOl ~ NeATeNbHOCTH, OSKCIEPUMEHTAIbHBIX U
HCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOMW JKHU3HM, Tak H B
npohecCHOHALHON IS TEIILHOCTH;

3HAaKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3IJI51a HA €UHCTBO NMPUPOABI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B (P OPMUPOBAHUN
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAaHUSIM, K TPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOe OOpa3oBaHHE
oOydJaronuxcs.

JlanHble HampaBieHUS B OOYyUYEHHM XMMHH OOCCTICUMBAIOTCS CHEIU(HUKON COmepKaHUs
y4eOHOTO0 MpeIMeTa, KOTOPBIN ABJISETCS MeJarorniecky alanTHPOBAHHBIM OTpayKeHHEM 0a30BOi
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha OCBOEHHUE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYATIBHBIX MOHATUN XUMUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX OHSITHI OPraHMYeCKON XUMHUH.

CrpykTypa conepkaHHs MMPOrpaMMbl MO0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojeprkaHUe CKIAAbIBAETCS U3 CHUCTEMbl MOHATUH O XUMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XHUMHUYeCKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHILMIY ITOCIEI0BATEIbHOIO Pa3BUTHS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEACTaBICHUH 00 NEKTPOIUTUUECKOM TUCCOIMAIINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PAcCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIEAOBATEIBHO OT OJTHOTO YPOBHS K IPYTrOMY, BBITIOJHSS
GyHKIIMN OOBSICHEHHS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS U NIOJyYEHHUS N3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJbI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAaHHUIO U METOJIaM MO3HaHus B Hayke. M3yuenune xumun
IPOMCXOIUT C MPUBJICUCHNUEM 3HAHHUM U3 paHee M3YUCHHBIX yU4EOHBIX MpeaMeToB: «OKpyKaromuni
Mup», «buonorus. 5—7 knaccel» u «dusuka. 7 Kiacey.

[Tpu u3yyeHN XUMUU TPOUCXOAUT HOPMUPOBAHKE 3HAHUIM OCHOB XUMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN NESTEIHHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3a7aya y4eOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIIHMX (DAaKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPUOOIIEHNN K HaAyYHBIM METO/IaM MO3HAHUS MIPU U3yYEHUH BEIIECTB U XMMUYECKUX PEaKIUii, B
(GopMHpOBaHUM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATENBHOM U yueOHO-UCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs Ba)XHOE 3HAUCHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaM0OO0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOYyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHne O0O0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAy4yHbIM  METOJaM  II03HAHUf,
(bOpMHPYIONTUM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecreueHne YCIOBHH, CIOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYAIOIIUMHUCS OIBITA
pa3sHOOOpa3HON NEeATETbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
yHclie yYMEHUN 00BSACHATD U OLIEHUBATH SIBJIICHUS OKPY>KAIOLIET0 MUPA, UCIIOJIb3Ysl 3HAHUS U OTIBIT,
NOJyYCHHBIE MPU U3YYEHUH XUMHHU, NPUMEHATh UX IPU PELICHUH MpoOJIeM B IMOBCEAHEBHOM
YKU3HU U TPYJIOBOM JIEATENBHOCTH;

— (opmMupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs 1IEHHOCTH
XUMHUYECKHX 3HaHWM Uil BBIPAOOTKU SKOJOTHYECKH LelIecoo0pa3HOro MoBeAeHUs B OBbITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAOUIEH MPHUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00y4EHHUI0, CTOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBICHHOCTH AaJbHEUIIero 00yueHusl.



OO1miee 9nCiio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUA

9 KUIACC

BeuecTBo M XMMHYECKas peaKkuus

[lepuonnueckuii 3akoH. Ilepmogmyeckas cucrema XuMUYecKux »diemeHtoB [, .
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaIbLUs U HUX COECOUHEHUM B COOTBETCTBUHU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe u CTPOEHUEM UX aTOMOB.

CTpoeHue BelleCTBa: BHUIbl XUMHUYECKON CBs3U. TUINBI KPUCTAIMYECKUX PEHIETOK,
3aBUCHMOCTB CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJIa XUMUYECKOH CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BeHIeCTB. XHMMHUYECKHE CBOWMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, I€HEeTHYeCKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanus XMMAYECKHX PeaKLUi MO Pa3iuYHbIM MpU3HAKaM (110 YUCITY U COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEILECTB, M0 TEIJIOBOMY 3P (HEKTY, 0 H3MEHEHHUIO CTETIEHEH OKHCICHUS
XUMHUYECKHX DJJIEMEHTOB, IO OOpaTMMOCTH, TII0 YYacTHIO KaTanu3aropa). OK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonarue o ckopoctu xuMuueckoil peakiuu. [lonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMHYECKMX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [londaTne o XuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSAIOIIME HA CKOPOCTh XUMHUUYECKOU
PEaKIMK U MOJI0)KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEaKIUH, SJICKTPOHHBIM OalxaHCc OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YpPaBHEHHI OKHCIHUTEIbHO--BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCTOJIb30BaHUEM METO/1a AIEKTPOHHOIO OaiaHca.

Teopust PAEKTPOTUTUYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHW3M IMCCOLMALINN BEIIECTB C Pa3JIUYHbIMU BUIAMU XUMHUUYECKOM cBA3U. CTENEHb
nuccorranui. CUIIbHBIE U CITa0bIe 3JICKTPOIUTHI.

Peakiun woHHOTO 0OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIIUid MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEeICTaBICHUNA 00 SJIEKTPONUTHUECKONW nuccoruanvu. KadecTBeHHBIE peakUMHW Ha HOHBIL.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJCIIAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTra W anMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpus),
UCCIIEOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM pEakuuu OT BO3ICHCTBHUS pa3IMUYHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHCJIOT, I1IeJI04ei U cojeil (BO3MOKHO UCIIOIb30BaHUE BUIEO MAaTEpUAIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHWs pEeaKkUUid HOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluil (FOpeHHe, peaklUuu pa3ioXKeHHs, COCAUHEHUs), paclio3HaBaHUE
HEOPraHWYECKHX BEIIECTB C TOMOLIBI0 KAauyeCTBEHHBIX pPEAKUWA Ha MOHBI, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl H MX cOeJUHEHHSA

OOmass xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crenienn okucieHus. CTpoeHue M (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METalJaMH, HEMETalIaMH,



miesoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOMCTBA, TMOJydYCHHUE,
npuMeHeHue. [leicTBre X10pa U XJIOpOBOJOPO/a Ha OpraHu3M 4elloBeKa. BaxxHenmue xJopuasl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapakrtepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYeCKUue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHbIE MOJU(HUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKHUE CBOICTBA
cepel. CepoBOZOPOA, CTpOEHHUE, (PU3MYECKHEe M XMUMHUYecKHe CBOWCTBA. OKCHABI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, (U3NYECKHUE M XMMHUYECKHE CBOWCTBA
(o6mIme Kak MpeACcTaBUTENS Kacca KUCIOT U crienduieckue). XUMUIECKHUE PEaKIUH, JISKaIue
B OCHOBE IIPOMBIIIJICHHOTO C1I0c00a MOTy4YeHUs CEpHOI KUCIOTHI. [[puMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHUCIOTBHI, KauyeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COCMHEHUH B MpUpOAE. XUMUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COCTUHEHUSIMH CEphI
(KUCTIOTHBIC JOXK/IH, 3arPSI3HEHNUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAIICHHUS.

OOmast xapakTepucThka 351eMeHTOB VA-rpymibel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHs. A30T, pacupoCcTpaHeHHE B Mpupoae, (U3NYEeCKue Hu
XUMUYECKHe CBOicTBa. KpyroBopoT azora B mpupoae. AMMHUaK, ero Gu3ndeckrue 1 XUMUUYECKHE
CBOICTBa, noydyeHue u npuMeHeHue. Conu aMMoHUs, UX (PU3HUECKHE U XUMUYECKHE CBOMCTRA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHBI aMMOHUs. A30THas KHUCIOTa, €€ TOJydeHHE,
duznueckue W XUMHUYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIed aMMOHHSI B KayeCTBE MHHEPaJbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBBI U BOAoEMOB). Docdop, ammoTpornHbie MOIUDUKAIIH
doctopa, puznyeckne u xummuueckue cpoiicta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKkne W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ochaTroB B KadecTBE
MUHEpaIbHBIX YI0OpECHUH.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynmnbsl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHU OKUCIICHUS. YTJEPOJ, AJIOTPOIHbIE MOAU(DHUKAIINY, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue 1 XuMUIecKue cBocTBa. Ancopouus. KpyroBopor yriepoaa B mpupoe.
Oxkcupel yriaeposaa, ux (pU3nYecKue U XMMUYECKHEe CBOWCTBA, JAEWCTBHUE HA KMBBIE OPTraHU3MBL,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTUYECKHe MPOoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIOTe3a III00aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddekr. YrompHas kuciora u eé
coiu, UX (U3MYECKHMe M XHMMUYECKHE CBOMCTBa, MOIydeHHEe U npuMmeHeHHe. KadecTBeHHas
peakuus Ha kapOoHaT-MoHbI. cnonp30BaHne KapOOHATOB B ObITY, MEAUIIMHE, TPOMBIIIIIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[TepBoHauaNbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSX YTiepoiaa
(MeraH, 9TaH, STUJICH, alleTUJIeH, TaHOJ, TIULEPUH, YKCYCHas KUciioTa). [[pupogHbie ICTOYHUKU
YTJI€BOOPOAOB (YroJib, IPUPOIAHBINA Ta3, He(Th), MPOAYKTH UX MEepepadOTKH (OEH3HH), UX POJIb
B OBITY M TIPOMBINUICHHOCTH. [ToHSITHE O OMONOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax,
VIJIE€BOJAaX — W HUX POJM B KU3HU YEIOBeKa. MarepuanbHOE E€IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemunii, ero ¢usmyeckne M XHMHUUYECKHE CBOWCTBA, MOJYYCHHE M IPUMEHEHHE.
Coenunenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcunae kpemuaus (IV) u
KpeMHUEBOU kuciioTe. CUIIMKATHI, UX HCIOIB30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeitme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOM JKHU3HHU.

Xumuueckuii IKCnepumenmn:



U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUi Ha XJIOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OIBITHI,
oTpaxkaromue (QU3NUECKUe U XUMUYECKHE CBOMCTBA TaJOre€HOB M MX COCIUHEHUH (BO3MOXKHO
WCIIOJIb30BAaHNUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 0O0pa3liaMd XJIOPHAOB (TaJOre€HHUIIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHANiOB), HAOMIOJeHNEe TMpolecca OOyrnuBaHUS — caxapa 1O JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3yYeHHUE XUMHUYECKUX CBOMCTB pa30aBlIEHHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cyib(paT-UOH W HaOJo/IeHuEe MpH3HakKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHCHUN
(BO3MO’KHO MCITONIb30BaHHUE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHUE © HW3YYCHHE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHHUA U (ocaT-uoH U U3YYeHHE MTPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICHCTBIE KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTHI C MeAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), HW3YYCHHE MOJeNeld KPUCTAIMYECKHX peImEToK anMasa, rpadura,
dymiepeHa, 03HAKOMIICHHE C TIPOIIECCOM aJICOPOIIMU PaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHBOrasa, MojaydeHue, coorupanue, paclio3HaBaHue U U3y4eHHE CBOWCTB
VIJIEKUCIIOro Tra3a, MpOBEJCHHE KAauyeCTBEHHBIX peakiui Ha KapOOHAT M CUJIMKAT-HOHBI U
W3y4eHUE TMPU3HAKOB WX TMPOTEKaHUs, O3HAKOMIICHHE C MPOAYKIMEH CUIMKATHOU
MPOMBILIUIEHHOCTH, PELICHUE YKCIIEPUMEHTAIBHBIX 33124 110 TeMe «Ba)kHeline HeMeTalIbl U UX
COECTMHEHUS».

MeTtajliibl M UX COCIUHEHUS

OO01mas xapakTepruCTUKa XUMUIECKIX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU X MOJIOKCHHUS
B Ilepuonnueckoil cucreme XuUMUUeCKuX dieMeHTOB JI. 1. MenneneeBa U CTpOEHHUS aTOMOB.
Crpoenue MeramioB. Meramindeckass CBs3b M METAUIMYECKAs] KPUCTANIMYECKAs PEHIETKA.
DJIEKTPOXUMUYECKUN pAll HAnpsOKeHW MeTaioB. Du3nueckne M XUMHUYECKHE CBOMCTBa
MeTaimioB. O0mme croco0bl MONy4YeHUs MeTaUIoB. [loHATHE 0O KOPPO3HH METaNIOB, OCHOBHBIC
CHocoObl 3alMThl UX OT Koppo3uu. CmjaBbl (CTanb, YyryH, AIOPATIOMHHHUN, OpoH3a) U HUX
IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[llenounbie MeTauibl: TToNokeHUe B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. Menneneesa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoae. PU3NUEeCKUe U XUMUYECKHUE
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIbI M THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[[lenoyHO3eMeNbHBIE METAIIIIBI MATHUI M KaJIBIUI: TTOJI0KeHUE B [lepuoandeckoi cucreme
xumuueckux aemeHToB . M. MenneneeBa, CTpoeHHE MX aTOMOB, HaxO0XXJAEHUE B MPHUPOJIE.
dusudeckue U XUMHYECKHE CBOMCTBA MarHus W Kajdblus. BakHeHInue coegWHEHUS KaJIbLUS
(oxcua, TuAPOKCH I, coyn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHHS.

AnmoMuHui: nonoxkeHue B llepumomgmueckoil cucrteme Xumuuyeckux snemeHToB [, U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUe U XUMUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUSL.

Kenezo: mnomoxenue B Ilepuomnueckodr cucrteMe xumuuyeckux osiementoB JI. M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxOXKAEHUE B Mpupojae. PuU3nNdecKkue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Oxkcupnwl, Tuapokcunsl u conmu skene3a (II) m xenesa (III), mx cocra, cBoiicTBa U
MOJIyYeHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE ¢ 00pa3llaMy METaJJIOB U CIUIABOB, UX (PU3HMUECKUMH CBOWCTBAMU, U3YUEHHE
PE3YNIBTaTOB KOPPO3HH METAIIIOB (BO3MOKHO HCIIOJIb30BAHKIE BUICOMATEPHAIIOB), 0COOCHHOCTEH



B3aMMOJICHCTBUSL OKCHJA KajblUsi W HAaTpusi C BOJOM (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IMpOIECCa TOPEHHs Kele3a B
Kucopone  (BO3MOXKHO — HCIIOJNB30BAHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, AIIOMUHMS, LUHKa, kene3a (II) u xenesa
(ITI), menu (1), HaOmrOEHHME W OMHMCAHUE TPOIIECCOB OKPAITMBAHMS TIJITAaMEHU MOHAMU HATPUS,
Kamusl U KaIblUsg (BO3MOXHO HCIIONH30BAHKUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHU/JIA aTFOMUHUS U THAPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMHS 4 OKpY:KaOLIasi cpeaa

BemectBa u maTepuansl B TOBCEIHEBHOM JKM3HHU YEJIOBEKA. be3omacHOe UCITOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomip Mpu XUMHUYECKUX OXKOrax H
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HEHUE OKpYXKarollel cpesl (MpeesibHas J0nycTUMasi KOHIIEHTpaIs
Beriects, ganee — [1/1K). Pons XxuMuu B pemieHuu 3K0JIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Meostcnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUU XMUMHUHM B 9 Kjacce OCYIIECTBIISIETCS
4yepes3 UCIOJIb30BAHKUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATUMN, TaK U MMOHSITHH, SBISIONTUXCS
CUCTEMHBIMU JJIsl OTJENbHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOT0 IIUKIIA.

OO01re ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalUs, MEePHOJUIHOCTh, HAONIOJACHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHEe, MOJIETh, SIBJICHHUE, TAPHUKOBEIN 3()PEeKT, TEXHOIOTHUS, MATEPHAIIBI.

O®usnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUA, HW30TOIIbI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTUYECKAs PEIIETKA, CIUIaBbl, (PU3NIECKIE BETMUUHBIL, CTAHUIIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE3/b1, ColHIIE.

buonorus: ¢orocunTe3, npixanue, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIE YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, MUTATEIbHbIC BEIIECTBRA.

l'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMble, TOIUTMBO, BOJHbIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO 0OOHIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUU C TPAAUIMOHHBIMA  POCCHMCKUMH  COIHMOKYJIBTYPHBIMH U  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IPOILIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIMH 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M paclIMpeHHe ONbITa JESITEeIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoOTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, TIOHMMaHMs 3HAYCHHS XMMHYECKOW HAyKh B KM3HH COBPEMEHHOTO OOILIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(pOpMaIMell O MEePeNOBbIX TOCTHXKEHUSX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOMHCTBE
Mupa 1 o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUST O COILMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TOJIE3HOH,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH JEATEIbHOCTHU P BBIOJHEHUH YUe€OHBIX, TO3HABATEIIBHBIX 3a71a4,
BBIMOJHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B MpoLecce 3TON y4yeOHOH AesTeNbHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE MOBEJICHHE U ITOCTYNKH CBOMX TOBAPUIIEH C MO3UIIMHA HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIJISIIOIIME OCHOBY IS
MOHUMAHUS CYITHOCTU HAYYHOW KapTUHBI MUPA, IPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPOJBI, B3AUMOCBSI3X UEJIOBEKa C MPUPOIHOM Cpeioi, O PO XUMHH B ITO3HAHUU
3THUX 3aKOHOMEPHOCTE;

MO3HABATEIIbHBIE MOTHUBBI, HAIMPABICHHBIE HA MOJYYCHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXoauMBbIE Uil OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUN, I03HABATEIILHOM,
MH(OPMALMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMH CpEICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpec K OOyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHuI0, IPOEKTHOM W MCCIEA0BATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B ajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAaHHE LICHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE TIIOCIEACTBUN M HENPUITHE BPEAHBIX MPUBBIYCK
(ymoTpeOneHus aaKoroJisi, HapKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIIOJCHUS IPaBHII
0€30IaCHOCTH MpHU 00PAILICHUH C XUMHUUECKUMH BELIECTBAMU B OBITY U PEalbHOM KU3HHU;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccil 1 Tpyaa pa3IudHOro pojia, yBaKEHHE K
TPYAY U pe3yibTaTaM TPYA0BOU AESITEILHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHNUS PEAMETHBIX
3HaHUW 1O XHUMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAIbHOW TPAEKTOPUU MPOJOIKEHUS
o0pa3oBaHHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MPO(EeCCHOHANBHOW JESITEIbHOCTH W Pa3BUTHA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCUOHATILHON Cpeie;

6) IKOJI0rM4ecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOro M 0E30MacHOTr0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOULICHHE K COOCTBEHHOMY (DHU3MUECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTU COOJIIOICHUS TTPaBUil O€30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaK)Ke€ B CUTYyaIUAX, YIPOXKAIOIINX 3J0POBbIO U )KU3HU JIOAEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, IOJy4aeMble IPU U3YUEHUU XUMUH, [T PEIICHUs 3a/1a4,
CBA3AHHBIX C OKPYXAlOLIEd INPUPOJHON CPEAOW, Ui IOBBIIICHUS YPOBHS DKOJOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTed MX pelieHus
MIOCPEJICTBOM METOJOB XMMUH, HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATbCS UM B
IIO3HABATEJIbHON, KOMMYHUKAaTUBHON U COLUAIIBHON IIPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATbBI

B coctraBe MeTampeaMETHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUIM, TUnoresa, (akr, CUCTEMa,
IpoIiecc, KCIEPUMEHT U JIPYToe.), KOTOPbIE UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMN U3 3THX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTUHE MHpa, U YHHUBEpcalbHble yueOHbIE NeHCTBUA (TO3HABATENbHBIE,
KOMMYHHUKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecneunBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW eI TeTbHOCTH.

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUST IPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICT XUMHUYECKUX MOHATUH (BBIACISATH UX XapaKTepPHbIC IPU3HAKHU, YCTAaHABIUBATD
B3aUMOCBSI3b C JIPYTMMHU MOHSTUSMH), UCIOJB30BATh MOHATHUS A OOBSICHEHHUS OTACIbHBIX
(GakTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U KPUTEPHUH IJIs KIacCU(PUKAIIMN XUMHUUYECKHUX BEILIECTB
U XUMUYECKUX DPEaKIUil, ycTaHaBIMBaTh NMPUUYMHHO-CIICIACTBEHHbIE CBSI3U MEXIy OOBEKTaMu
U3y4EHHsI, CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHAYKTHUBHBIC, NEIYKTHBHBIC, [0 AHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIIOUCHHS;

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeaMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, NpeoOpa3oBBIBATh MIMPOKO
OpUMEHSeMble B XUMHH MOJICNbHBIC MPEICTaBICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XUMHUYecKkass (GopMyina M YpaBHEHHE XMMUYECKOH peakUuu — TpU pPELlICHUH Y4eOHO-
MIO3HABATENIBHBIX 3a/a4, C Y4ETOM OSTHUX MOJEIbHBIX MPEICTABICHUNA BBIIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM U3Y4YaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCaX U SBICHUSIX.

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HaHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

pUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3alMM U MPOBEICHHUIO YYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JIOM IpOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTar, (opMyIHpoBaTh 00OOLIEHHS W BHIBOJBI IO pe3yabTaTaM IpPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHON padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
1 HOpM IIPEJCTABICHHUS, TTOJIyIaEMYIO U3 Pa3HBIX UICTOYHUKOB (HAY4YHO-TIOMYJSIPHAS TUTEpATypa
XUMHUYECKOT0 CO/IEpIKaHus, CIIPaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
POTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSATh Pa3IU4YHbIE METO/IbI M 3alIPOCHI IPU MOUCKe U 0TOOpe UHPOpMALK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMIOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTIpeNIeIEHHOr0 THUMA, MPHOOpETeHHEe OIbITa B 00JaCTH HUCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYJIbTYypOil aKTUBHOI'O HCIIOIb30BaHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (OpMYy MpeACTaBlIECHUs
uH(pOpMAIMM W WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4yll HECJIOKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

yYMEHHME HCMOJb30BaTh M aHAJIM3UPOBATh B MpolEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCHOpTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPELBI.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxgaemMoll Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEACTaBIATh MOJYYEHHBIE pe3yIbTaThl IO3HABATEIBHOMN JAESITEIIbHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pPe3yJbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHON pPabOTHI MO HWCCIACAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

YMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABAaTEIbHOW U
HCCJIEIOBATEIbCKON NIEeATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MNpoOJieM Ha OCHOBE yuéra
0o0IIMX WHTEPECOB M COIVIACOBAHMS IMO3MINN (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMS COBMECTHBIX ACHCTBHI, ONpPEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcaJIbHble YUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIbHO ONMPENENSITh LeNU AesTeIbHOCTH, JIaHUPOBATh, OCYIECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBHIOMPAThH
HanOosee 3P PeKTUBHBIE CIIOCOOBI peIIeHHs yYeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM I€UCTBUM MTPU BHITIOJIHEHUH 3aJaHUI
C y4éTOM TMOJIy4Y€HHUS HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEaKIHUsX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOIO pe3yibTaTa 3asBICHHOM 1€/, YMEHUE UCIIONIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraeMble B YCIOBUU 3a/1aHUM.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO OO0S3aTE€IBHOTO COACpKAHMUS,
YCTQHOBJICHHOTO JaHHOH (exepanpHON pabouell mporpaMMoOM, BBIICISIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBHIA, crenuduueckue s

HpeI[MeTHOﬁ O6J'IaCTI/I «XI/IMI/ISI», BUJblI JCATCIBHOCTU IO IMMOJYYCHUIO HOBOI'O 3HAHUSA, C€TO
UHTEpIpEeTaLnH, TPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyueHus B 9 kJjiacce IpeIMETHBIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHATHUN: XUMUYECKUH DJJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas PEaKIus, XUMHUYECKas
CBSI3b, TEIUIOBOHN A(PEeKT peakiuu, MOab, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAss JUCCOLMAIMS, peakUWd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIC pEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU,  OKUCIHUTEIh,  BOCCTAHOBUTEIbD,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTponus, amMpOTepHOCTh, XHWMHYECKass CBS3b
(koBaJleHTHasi, HOHHAs, MeTalIM4yecKas), KpUCTAIIMYecKas pemérka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHUMHYECKOW pEakiuu, MpeleabHO JOmycTUMAast
koHuentpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSITHSI TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpeeNATh BaJeHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K OMNpPEAEIEHHOMY
KJIacCy COEeIMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBs3U (KOBaJCHTHAs, MOHHAS,
METaJIJIM4ecKasi) B HEOPraHWYEeCKUX COEAMHEHMSX, 3apsijJ HOHA IO XHWMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAaX HEOPTaHUYECKUX COCIUHEHUH, THUII
KPUCTAJUIMYECKON PEeIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbich Ilepuoguueckoro 3akona J[. 1. MenaeneeBa u J€eMOHCTPUPOBATH
€ro NMOHMMaHME: OINHUCHIBATh M XapakTepu3oBaTh Tabianunyio Gopmy [lepuonnyeckoii
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3nyaTh MOHATUSA «TJaBHas noxarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», manble W OonblINe TMEPHOMBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPHIE UMEIOTCS B TIEPUOINYECKON TaOIHIIE, C YHCTIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjpa,
o0111ee YMCIIo AIEKTPOHOB M PACIIPEACIICHUE MX IO AJICKTPOHHBIM CJI0SIM), OOBSICHATH
o0mre 3aKOHOMEPHOCTH B HM3MEHCHHH CBOWCTB JJIEMEHTOB M WX COCIUHCHUN B
mpeJienax MaJIbIX MePHOJIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XMMHUECKHE
peakuuu (IO YUCIY W COCTaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCIICHHS XUMUUECKUX YJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) O0OmMMEe W cHenuduueckue XUMUYECKHUE CBOWMCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXK/Aas ONMHUCAHNE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKONW OUCCOLMUALIMU KUCIIOT, IIEIO0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHUS peaKIIHii,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
Pa3TUYHBIX KIJIACCOB;



PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAaHUS XMMHUECKUX MPEBPAICHUN B PA3INYHBIX YCIOBUAX;

BBIUHCIISTH OTHOCUTEIHHYIO MOJIEKYJSIPHYIO I MOJISIPHYEO MAcChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyIie COeTMHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIlnu;

coOnrofaTh mMpaBuja TMOJB30BAHUS XHMHYECKOM TOCYyIO U J1abopaTOpPHBIM
o0opysoBaHHEM, a TakKe MpaBuia oOpalleHuss C BEMIECTBAMHU B COOTBETCTBUU C
MHCTPYKUHUSMU 1O BBIMOJTHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYECHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJICKHCIIOTO Ta3a);

MPOBOANTH PEAKIIMH, TOATBEPKIAOIINE KaYSCTBCHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, Uoauia-, kKapOoHat-, (ocdar-,
CWJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HU3Y4EHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECCTB;
IPUMEHSTh OCHOBHBIE ONEpPAlMU MBICTUTENIbHON NEATEeIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHHEe, CHUCTEeMATHU3AIHIO, BBISBICHHUE MPUYUHHO-CIEICTBEHHBIX
CBA3€M — JUIsI M3Y4YEHMsS CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIMI, €CTECTBEHHO-
Hay4YHbIE METO/bI IO3HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH ).



9 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
Pasznea 1. BeniecTBO M XUMHYeCKHE peaKIUun
[ToBTOpenue u yriryOiaeHne 3HaHUH bubmmoreka [IOK
1.1 3 1
OCHOBHBIX Pa3JIeNoB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX ) bubmuorexa [JOK
' peakmuit https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs AUCCOLIMALIUS. 12 ] ] bubmmoreka [JOK
' XHWMHYECKHE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7t41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO6m1ast XapakKTepruCTUKa XUMHIECKHUX 4 | bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. ["ajoreHns https://m.edsoo.ru/7t41a636
| Smem—
' pyfmyL. Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
| e e | ;oo
. JEMEHTOB V A-TpYIIIIHI. T "
124 ’ P https://m.edsoo.ru/7f41a636
WX COCMHCHUS
s OOmas xapelliclizpncmxa XSI/;MI/I‘-IGCKI/IX . 1 , BuGmorexa LOK
' BHeMeHTUOB “TPYHIIRL S TACPOL https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Uroro no pazgeny 25




Pazgen 3. MeTaJIbl M X COCIUHEHU A

3.1 OO01re CBOMCTBA METAILIO 4 bubmmorexa LOK
. n BOUCTBA MCTAJIJIOB
m https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinime MeTayuibl U UX COCIUHEHUS 16 https-//m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:kapmasi cpeaa
4.1 BemectBa aTepual KU3 eJIoBeKa 3 bubmmorexa [OK
. TBA U MaTCPHUAJIbl B ) KU3HH 4YCJIOB
m p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME




9 KJIACC

KoanuyecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrtposabueie IlpakTuyeckune S — obpa3oBaTejbHbIe
padoTsbI padoThI pecypchl
[Tepuoauueckuii 3aKoH.
[Tepuonuueckas cucrema
1 XI/II\I/)[I/I‘-I’:CKI/IX snemenToB JI. U. 1 Bubmmorexa [OK
https://m.edsoo.ru/00adb59e

MenpeneeBa. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB.
Krnaccudukanus HeopraHuueckux

) BellecTB. Buapl xuMnueckoun | bu6mmoreka [IOK
CBSI3U M TUIIBI KPHUCTATUYECKUX https://m.edsoo.ru/00adb6b6
PELIETOK.

3 Kontponbnas padota Nel. 1 | bubnuoteka [JOK
"BxoaH0# KOHTPOIIB." https://m.edsoo.ru/00adb7e2
Knaccudukarus xumuaeckux

4 peaKung). CK](;IPOCTL XUMHYECKUX 1 Bu6mmorexa [OK

. https://m.edsoo.ru/00adbac6
peaxiuii.
IToHsiTME XUMUYECKOTO

5 paBHOBecHs. DaKTOPHI BIHSIONIHNE 1
Ha CMEIIEHUE XUMUYECKOTO
paBHOBECHS.

6 OKUCITUTEIbH - ) bubmuoreka [IOK
BOCCTAHOBUTEIIbHBIEC PEAKIINU. https://m.edsoo.ru/00adbcb0

7 CocrapieHue ypaBHEHUN | bubnuoteka [JOK
AJIEKTPOHHOTO OajaHca. https://m.edsoo.ru/00adbe9a




Teopust 21EKTPOIUTHYECKON

bubmunoreka LIOK

CBOWCTBA Ha MPUMeEPE XJIopa

8 AuccounanuH. CHIBHEE 1 https://m.edsoo.ru/00adc28c
ca0ObIe DJIEKTPOTUTHI.
9 CreneHp 3IEKTPOIUTHIECKON Bu6muotexa [JOK
JIACCOIUAITUH. https://m.edsoo.ru/00adcade
10 YpaBHEHUs peakHii HOHHOTO bubnuoreka [JOK
oOMmeHa. https://m.edsoo.ru/00adcd68
1 XUMHYECKHE CBOMCTBA KUCIIOT B but6mmoreka [IOK
ocHoBaHwmii B cBeTe TO/I. https://m.edsoo.ru/00add448
12 XHUMHUYECKHE CBOMCTBA COJIeH B bubmunoreka LIOK
ceere TO/I. https://m.edsoo.ru/00add5d8
VYpaBHeHUs peakIiii HOHHOTO
13 o6pMeHa c qu;cmLe[M cnabbIx bubnuorexa LOK
https://m.edsoo.ru/00add8b2
ANEKTPOJIUTOB.
14 [TonsiTe o ruaponn3e conen bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3 A bubmuoreka [IOK
3HaHUI https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 «lfeHJeHI/Ie C-)KCHpepI/IMeHTaJIBHHX bubamorexa LIOK
https://m.edsoo.ru/00addbfa
3a1a49»
Kontponbnas padota No2 o reme
17 «INEKTPOTUTHYECKAS bubnuoteka [JOK
aucconuanusg. XUMAYECKUE https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
OO6mrast xapakTeprucTUKa BuGnmorexa LIOK
18 rajoreHoB. XMMHUYECKHE

https://m.edsoo.ru/00addfe2




Xnoposogopoa. CosnsHast

bubmunoreka LIOK

19 KHCJI0Ta, XUMMHYECKHE CBOMCTBA,
https://m.edsoo.ru/00ade104
MOJTyYeHHUE, MPUMEHEHUE
[TpakTuueckas padborta Ne 2 o
20 P n P . bubmoreka [IOK
teme «[lomydenne conssHoM
. R . https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4eHHE €€ CBONCTBY
Berancienus mo ypaBHEHUSIM
21 P . bubmuoreka [IOK
XUMHYECKHUX PEAKIIHiA, €CIIA OJIUH
P https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
” OO6mrast xapakTeprucTrUKa bubnuoteka [JOK
anemeHToB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AnnoTpornHbeie MOAU(PHUKAITIT
cepnl. Haxoxienue cepsl U e€ bubnuoreka [JOK
23 .
COCTMHECHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBogopon, CTpOCHHE,
24 o POBOZIOPOL, CTP bubmuoreka [IOK
U3WYECKUE U XUMUYECKUE
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunpl ceprl. CepHas KMCIIOTA,
25 o g P P bubmuoreka [IOK
U3WYECKUE U XUMUYECKUE
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMECHEHUE
XUMUYECKUE PEaKIIUH, JICHKAIIHIEC
B OCHOBE ITPOMBIIIJICHHOTO
2% crioco0a MmoJydeHus: CepHOH Bbubmmoreka [JOK

KHUCJIOTBI. XMMHUYECKOE
3arps3HEHUE OKPYKAIOLIEH Cpeibl
COEAMHEHUSIMHU CEPbI

https://m.edsoo.ru/00adec8a




Brlunciienne MaccoBOM TOIHU

bubmunoreka LIOK

27 BBIXO0/1a TIPOIYKTA PEAKIIH https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepUCTHKA
3JIEMEHTOB VA-Tpymmsl. A30T,
28 paCHp0CTpaHeHI/I§}]; pUpOJIE, buomrorexa LIOK
https://m.edsoo.ru/00adeea6
¢busnvecKre 1 XUMHYECKHE
CBOICTBA
AmMUak, ero pu3ndeckKue u
29 XHManec’KeH: c?;o;ﬂljz ) buommorexa IOK
’ https://m.edsoo.ru/00adf004
MOJIy4eHUE U PUMEHEHHE
[TpakTrueckas padota Ne 3 o
30 Tell)we «Honyqelfne aMMHaKa bubnuorexa LOK
. ’ https://m.edsoo.ru/00adf180
U3YYCHHE €r0 CBOMCTBY
31 A3oTHast KucioTa, e€ GU3nIecKue bubnuoteka [JOK
1 XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanue HUTPATOB U
coJIeli aMMOHMUS B Ka4€CTBE
1 MUHEpaIbHBIX YIOOpECHHUIA. bubnuoteka [JOK
XUMHYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adf518
OKpY>KaloIlen cpeibl
COEIMHEHUSIMU a30Ta
doctop. Oxeun dochopa (V) u
dbocdopnas kucnota, puznueckne bubnuoteka [JOK
33 .
M XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJIy4YeHue
Hcnonb3oBanue GochaToB B
14 KaueCTBE MUHEPAIBHBIX Bbu6muotexa [JOK

ynoOpeHuit. 3arps3HeHHe
MIPUPOTHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20




Yraepon, pacipocTpaHEHHE B

35 npupojie, Gu3ndecKue u buommorexa IOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcuapl yriaepojaa, ux
| ez
https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yraepona (IV)
37 VroapHas KUCIIOTa U € COJIU bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o
38 teme "[lonyyenue yriekuciaoro bubnuoteka [JOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢
KkapOoHaT-uoH"
[TepBoHaYabHBIC TOHATHS 00
39 oprpaHI/IquKI/Ix BEIIECTBax Kak o bubmmorexa LHOK
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YTIIepoaa
40 Kpemuuii u ero coeguHeHus bubmmorexa LHOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta No 5.
41 Pemenne skciepuMeHTaIBHBIX Bubmuotexa [JOK
3a/1a4 1o TeMe «BakHeime https://m.edsoo.ru/00ae0bf2
HEMETAaJUIbl U UX COCIUHEHUS
KonTpoabHas Ta Ne3 1
42 «l;)axcll){(;ﬁmjle iifd()eTZJi\j‘Isl HOHZGMG bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCJIMHCHHM S
43 OO6mrast xapakTeprucTrUKa bubnuotexa [JOK

XHUMHUYCCKUX SJIEMCHTOB —

https://m.edsoo.ru/00ael103e




MeTasioB. MeTatnueckas CBSI3b
1 MeTaJlJIHdecKast
KpPUCTALUIMYECKAS PEIIETKA.
du3ndyecknue CBOMCTBA METAJIOB

XMMHUYECKUE CBOUCTBA METAJLIOB.

44 DAEKTPOXUMHUYECKUN Psift Bubmmorexa HOK
. https://m.edsoo.ru/00ael 156
HaIpsDKEHUHA METaJlIOB
OOu1re criocoObl MOTyYSHHS
MetauioB. CruraBel. BeraucieHus
45 M0 YPaBHEHHSIM XUMUYECKUX buommorexa IOK
. https://m.edsoo.ru/00ael 156
peaxIuii, eciu OJJUH U3 PEareHTOB
COJICPKUT TIPUMECH
46 IlonsiTHE O KOPPO3UU METAILIOB Bubmmorexa HOK
https://m.edsoo.ru/00ael1278
but6mmoreka [IOK
47 IHenosHbie MeTar el https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeENbHBIE METAILIBI — bubmmoreka [JOK
KaJIBIIUH ¥ MarHUM https://m.edsoo.ru/00ael5e8
50 Baxuelinine coefMHEHN bu6mmoreka [IOK
KaJIBIAS https://m.edsoo.ru/00ael5e8
51 O06001IeHNEe U CUCTEMATU3 A
3HAHUH
5 JKEcTkocTh BOABI M CIOCOOBI €€ bubmunoreka LIOK

YCTpaHEHUS

https://m.edsoo.ru/00ac1886




[TpakTuyeckas padora Ne 6 1o

53 ke bubmunoreka LIOK
TeMe "JKECTKOCTE BOJBI K METObI
,_ " A A https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
bubmunoreka LIOK
54 AnroMuHun
https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
55
THAPOKCH]IA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso &
https://m.edsoo.ru/00ac1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU bubmmorexa [JOK
xkenesa (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06001IeHrE U CUCTEMAaTU3ALIHS
3HAaHUH
[TpakTuyeckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX bubnuoteka [JOK
59 .
3a7a4 o reMe «BaxxHeimme https://m.edsoo.ru/00ae3de8
METAIUIBI U KX COETUHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CIIA OJIUH
W3 pEeareHTOB JIaH B H30BITKE WIIH bu6moreka [IOK
60
COJICPKUT MpUMecH. Brrancnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JTM BBIXOJa TIPOIYKTa
peakmuu
61 O0001IeHrE U CHUCTEMAaTU3ALIHS
3HAaHUH
KonTpomnbHas pabora Ne4 mo Teme
62 «Baxueiinme MeTaIbl U UX

COCONHCHUA»




63 BemecTsa u maTepuaisl B ) bubmunoreka LIOK
IIOBCEIHEBHOM XU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
XHUMHYECKOE 3arpsA3HEHUE Bbubmuotexa [JOK

64 . 1
OKpY>KaloIen cpeabl https://m.edsoo.ru/00ae4270

65 Ponb xumum B penieHnn | bubnuoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O6o011IeHNE 1 1 Bubmuotexa [JOK
cUCTEMATH3aINA 3HaHUI https://m.edsoo.ru/00ae0d0a

67 PezepBHblil ypok. O0o011eHNE U 1 Bubmuotexa [JOK
CUCTeMAaTH3aIHsI 3HAHHHA https://m.edsoo.ru/00adb33c

68 PesepBubIil ypok. O60011eHIE 1 1 bubnuoteka [JOK
cUCTEMATH3aINA 3HaHUI https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

» Xumus, 8 kmace/ Pymsutuc I'.E., ®enpaman @.I°., AkiiionepHOE 00IIIECTBO
«M3nmarenbcTBO «lIpocBemenune»
* Xumus, 9 knacce/ Pymsutuc I'.E., ®enpnman @.I'., AkiimonepHoe oO11ecTBo

«M3narenbcTBO «lIpocBemenune»
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