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PabGouasi mporpamMma mo XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3zoBaHMs
COCTaBJ€Ha Ha OcHOBe TpeOoBaHMII K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa30BaHUs, MPEICTABICHHbBIX B
deneparbHOM TOCYAapCTBEHHOM O0Opa30BaTEIbHOM CTaHJApPTE OCHOBHOIO OOIIEro
o0Opa3oBaHMsI, a TAKXKE MPOTPaMMbl BOCTIUTAHHUS.
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MOSICHUTEJBbHASA 3AIINCKA

PaGouas mporpamma mno wuHpopmarthke Isi 9 KIACCOB COCTaBIICHA B
COOTBETCTBHH CO CIECAYIOINIMMHA HOPMAaTHBHO-TIPABOBBIMU JOKYMEHTAMHU:
- ®enepanbublii 3akoH Poccuiickoit ®enepanuu ot 29 nexadpst 2012 r. No 273-
®d3 "O6 obpazoBanuu B Poccuiickoit denepanun’;
— [Ipuka3 MunuctepctBa oOpa3oBanusi U Hayku Poccuiickoit @enepanuu ot 17
nexkabps 2010 r Ne 1897 «O06 yrBepxknenun @denepaibHOro rocyAapCTBEHHOTO
00pa30BaTENbHOTO CTaHIapTa OCHOBHOTO OOIIEro oOpa3oBaHus» (C M3MEHEHHUSIMH U
JOTIOJTHEHUSIMH );
- OcHoBHast oOpa3zoBaTeibHasi MporpaMMa OCHOBHOI'O 00IIero oOpa3oBaHUs
T'AIIOY «TKCTID»;
— [IpumepHast pabouas mnporpamMmMa OCHOBHOro oOmiero oOpa3oBaHus,

pazpabotrannas PAO «UHcTUTYT cTpaTeruu pa3BUTHSL OOpa3oBaHHUM», OJ0OpEHHAS
pemerneM ®YMO no OOOQO, npotokon Ne 3/21 ot 27.09.2021r.

HEJIN N3YYEHUSA YYEBHOI'O ITPEAMETA «XUMMWSD»

K  HampaBieHWI0O  NEpPBOCTENIEHHOW  3HAYMMOCTH MpPH  peaau3aluu
oOpa3zoBarenbHbIX  (QyHKIMI  mnpenMera  «XUMHUS»  TPAAUIMOHHO  OTHOCST
(opMupoBaHHE 3HAHUN OCHOB XHUMHUYECKOW HAyKHM Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, IPAKTHYECKOM [JEATEIIBHOCTH YEJNOBEKA M Kak OJHOr0 U3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada MpeaMera COCTOUT B (OPMHPOBAHUU
CHUCTEMbl XHWMHMYECKHUX 3HAHUW — BaXHEHmUX ¢HaKTOB, TOHSATUM, 3aKOHOB U
TEOPETUUYECKUX MOJIOKEHUM, TOCTYITHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa,
sI3bIKa HAYKH, 3HAHUIN O HAYYHBIX METOJAX U3YUYCHUS BEIIECCTB U XUMUUYECKUX PEAKIIUN,
a Takke B (pOPMUPOBAHUU U PA3BUTHUH YMEHUN U CIIOCOOOB JIEATEIbHOCTH, CBA3aHHBIX
C IUIaHUPOBAaHUEM, HAOJIOJEHUEM U MPOBEACHUEM XHMUYECKOTO HKCIEPUMEHTA,
coOiroiecHueM NpaBuil 0€30MacHOr0 OOpalleHHs C BEIIECTBAMU B IOBCEIHEBHOI
KUA3HU.

Hapsny ¢ 3TuM 1enu u3ydeHus MpeaMeTa B IPOrpaMMe YTOYHEHBI H
CKOPPEKTUPOBAHbI C yYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOI'O OOILEro
obpazoBanusi. CeroqHs B 00pa3oBaHuu 0c000 3HAUMMOM MPU3HAETCS HAMPABICHHOCTh
oOy4eHHs Ha pa3BUTHE U CaMOPA3BUTUE JTUYHOCTH, (HOPMHUPOBAHUE €€ MHTEIUICKTA U
obmieit KynbTypbl. OOydYeHHE YMEHHUIO YUYUTBCS W TPOJIOKaTh CBOE 0Opa3oBaHME
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaKHEHIIUX PYHKIUI YU€OHBIX IPEIMETOB.

B ¢BsA3u ¢ 3TUM IpU U3yYEHUU NPEAMETA B OCHOBHOW IIKOJIE JOMUHUPYIOLLEE
3HauY€HHE MPUOOPENH TaKHUE 11U, KaK:

m  (dopmupoBaHHEe HHTEIJIEKTyalbHO Pa3BUTOW JUYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHATHIO PEIICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KHU3HU;

B HamnpaBJIECHHOCTh OOYYEHUS HA CHCTEMAaTUYECKOE MPUOOIICHUE YUAIIUXCS
K CaMOCTOSTEJIbBHOW IO3HABATEIBHOM NEATENBbHOCTH, HAyYHBIM METOJAaM ITO3HAHMS,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;



m oOecrieueHue YCJIOBHIA, CIIOCOOCTBYIOIIHNX IPHOOPETCHUIO
00yYaIOMIMMHUCS OIBbITa Pa3HOOOpPAa3HOM ACATEILHOCTH, IMO3HAHMUS M CAMOIIO3HAHMS,
KJIFOUCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHH ), UMCIOIINX YHUBEPCAIBHOC 3HAUCHHE
JUISL PA3INYHBIX BUAOB JCATEILHOCTH;

m  (JopMHUpOBaHUE YMECHHUI OOBSCHATH U OLICHUBATH SBIICHHS OKPY KAIOIIETO
MHpa Ha OCHOBAaHWW 3HAHWH W OMBITA, MMOJTYYECHHBIX TTPU U3yYCHUH XUMUU;

m  ¢dopmupoBaHue y OOydYarOmmMXcs TYMaHUCTUYSCKUX  OTHOIICHHM,
NOHWUMaHUS IICHHOCTH XUMHWYCCKMX 3HAHMH JUJI1 BBIPAaOOTKH  DKOJIOTHYCCKHU
IEJIECO00pa3HOro MOBEACHUS B OBITY U TPYAOBOW JICITCILHOCTH B IEJISIX COXPAHCHUS
CBOECTO 3JI0POBBS M OKPYKaIOIIEH IPUPOTHON CPEJIbI;

N pa3BUTHC MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHUS OOIICUETIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIBHEHIIIET0 00ydYeHHUS.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMUS»

Bknan yueOHoro npeamera « XuMHs» B JOCTHKEHUE LIEJIEH OCHOBHOT'O OOIIETO
o0pa3oBaHusi OOYCJIOBJICH BO MHOI'OM 3HAa4€HHEM XUMUUYECKOW HAyKH B TO3HAHUU
3aKOHOB MPHUPOBI, B Pa3BUTHH MPOU3BOAUTEIBHBIX CHJI OOIIECTBA U CO3/ITaHUU HOBOM
0a3bl MaTepUaAIBLHON KYJIbTYPBHI.

XUMHUsL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK PpacHpOCTpaHHiIa CBOE
BJIMSIHME Ha BCE 00JIaCTH YEJIOBEUECKOI0 CyIIECTBOBAHUS, 3a/1ajla HOBOE BUICHHUE MUPA,
CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBUEM
’KU3HU OOIIECTBA: 3HAHNE XUMHHU CITY>KUT OCHOBOH U1l (pOPMUPOBAHUS MUPOBO33PEHUS
YeJIoBeKa, €ro MpeCTaBICHUN O MaTepUaIbHOM €JUHCTBE MUPA; BaXKHYIO POJIb UTPAIOT
(opMupyeMble XUMHEH MpenCTaBiICHUs O B3aUMONPEBPALICHUSIX HHEPrUHM U 00
HBOJIIOLIMM BEIIECTB B MPHUPOJE; COBPEMEHHAash XUMHS HalpaBlieHa Ha pELICHHE
r00anbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS UEIOBEYECTBA — CHIPHEBOA,
SHEPreTUYEeCKOM, TMHINEBOM M DKOJOTMYeCcKoW  Oe30macHoCTH,  MHpoldsiem
3IpaBOOXpPaHEHUSI.

B ycnoBuax BoO3pacTammiero 3HAuCHUsS XUMHUH B OKU3HU OOIIeCTBa
CYIIIECTBEHHO TIOBBICHIIACH POJIb XUMHUYECKOTO oOpa3oBaHus. B 1miane conmanu3anuu
OHO SBJISIETCSI OJHUM U3 YCIOBUU (QOPMHUPOBAaHUS WHTEIUICKTa JUYHOCTH U
TapMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY  YE€JIOBEKY XHMHUYECKHME 3HAaHUS  HEOOXOAWMBI  JJis
npuoOpeTeHus: OOLIEKYJIbTYPHOTO YPOBHS, MO3BOJISIOLUIETO YBEPEHHO TPYAUTHCS B
COLIMyME W OTBETCTBEHHO YYacTBOBaThb B MHOTrOOOpa3HOM KH3HU OOIecTBa, s
OCO3HaHUs BA&XKHOCTH Pa3yMHOI'0 OTHOILIEHUS K CBOEMY 3/IOPOBBIO U 3/JOPOBBIO IPYTHUX,
K OKpY’Kalollell MpupoJHON cpene, AJil IPaMOTHOIO MOBEACHHUS MPHU UCIIOJIb30BAHUU
pa3IMYHBIX MaTepUaIOB U XMMUYECKUX BEILIECTB B TOBCEIHEBHOM JKU3HH.

XuMUYecKkoe o00pa3oBaHWE B OCHOBHOW IIKOJIE SIBISETCS 0a30BBIM TIO
OTHOIIIEHUI0O K CHUCTeME OOIIero XWMHYEeCKOro oOpazoBanus. Iloatomy Ha
COOTBETCTBYIOIIEM €MY YpPOBHE OHO pEaM3yeT MPUCYIIHUE OOIIeMy XHUMHYECKOMY
00pa30BaHMIO KJIIOYEBBIE IEHHOCTH, KOTOpPbIE OTPaXalT TOCYyJapCTBEHHBIE,
OOIIECTBEHHbIE W WHJUBHIyalbHbIE MOTPEOHOCTU. DTUM OMNPEIEISAETCS CYIIHOCTh



oOmielt cTparerud OOy4YeHUsS, BOCIUTAHUS W PA3BUTHS OOYYAIOIIMXCS CPEICTBAMU
y4eOHOTO MpeaMeTa « XUMHUS.

N3yuenne mnpemmera: 1) cmocoOCTByeT peanu3alvii BO3MOXKHOCTEH IS
caMOpa3BUTHA U (GOPMUPOBAHUS KYJIbTYPHI JUYHOCTH, €€ 001Iel U GyHKIIMOHATHHON
IPaMOTHOCTH; 2) BHOCHT BKJaJ B (HOPMUPOBAHHE MBINIICHUS W TBOPYECKUX
CIIOCOOHOCTEH MOJPOCTKOB, HABHIKOB MX CAMOCTOSITEIbHON y4eOHOUW NesATeTbHOCTH,
AKCIIEPUMEHTANIbHBIX UM HUCCJEJOBATENILCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B MPO(ECCUOHATBLHON NeATeNbHOCTH; 3) 3HAKOMHUT CO
cnenu@UKo HaydyHOrO0 MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI I1IEIOCTHOTO B3IJIsIa Ha
€MHCTBO MPHUPOJIBI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TanoM B (hOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTHU MOJPOCTKOB; 4) crnocoOcTByeT (POpMUPOBAHUIO
LEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K [IPUPOJIE, K YEIOBEKY,
BHOCHUT CBOU BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3BanHble HampaBieHUs B 00OyYEHUH XMMHUHU OOECIIEUUBAIOTCS CIELH(PUKON
COAEpKaHHUS TPEAMETA, KOTOPBIM SBISIETCA IE€IAarOrM4eCKd aJalTHPOBAHHBIM
OTpaKeHHEM 0a30BOM HAYKU XMMHUU Ha OMPEACIEHHOM dTane e€ pa3BUTHSL.

Kypc xumMuu OCHOBHOW HIKOJIBI OPUEHTHUPOBAH HAa OCBOEHHE O0YyYarolUMUCS
OCHOB HEOPraHWYECKOM XMUMHUU M HEKOTOPBHIX MOHATHUUA M CBEACHUN 00 OTIECIBHBIX
00BbEKTaxX OPraHUYECKON XUMUHU.

CtpykTypa conepkanus mnpeamera cQopMupoBaHa Ha OCHOBE CHUCTEMHOTO
noaxojga K ero mzydeHuto. ColiepaHHWE CKIAIbIBACTCA M3 CHUCTEMBl TMOHSATUUA O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN 0 XUMHUYECKoi peakiuu. Obe
3TU CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO MPUHIMUITY [TOCIEA0BATEILHOIO PA3BUTHS
3HAHMM HAa OCHOBE TEOPETUYECKUX IMPEICTABICHUNA PA3HOTO YPOBHS: AaTOMHO-
MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUSI, ypoBHs [lepuoanueckoro
3akoHa /1. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XMMHH, YUEHUSI O CTPOCHUHU aTOMa U
XUMUYECKOU CBSI3M, MIPEACTABICHUM 00 3JEKTPOTUTUYECKON AUCCOIUAIIMU BEILIECTB B
pactBopax. TeopeTHuecKHe 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKHU
MOJYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOTO
YPOBHSI K JIPYTOMY, BBITOJHSS (DYHKIUU OOBSICHEHUS] U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUSI M BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHHS W TOJYYEHHUS H3y4aeMbIX
BEILIECTB.

Takass opranm3zanus CcOJAEp)KaHUS Kypca CIOCOOCTBYeT TMpPEACTaBICHUIO
XMMHUYECKOW COCTAaBIISIFOIIEM HAYYHOW KAPTHHBI MHpPA B JIOTUKE €€ CHCTEMHOU
puposl. Tem caMbiM 00ecTieYrBaETCSl BO3MOKHOCTH (DOPMHUPOBAHUS y 00YUAIOITUXCS
LIEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHHUIO U METOJaM MTO3HAHUS B HAYKE.

MECTO YYEBHOI'O IPEJJMETA «XUMUS» B YYHEBHOM IIJIAHE

B cucteme o6miero o0pa3zoBanusi «XUMHUs» NpU3HAHA 003aTEbHBIM Y4eOHBIM
IpPEeIMETOM, KOTOPBI BXOAHUT B COCTaB MpeAMETHOI o0nactu « EcTecTBeHHO-HAyUYHBIC
IPEIMETHD).

YueOHbIM IJIaHOM Ha €€ u3ydeHue B 9 kiaccax orBeicHO 34 yueOHbIX yaca —
1o 1 4 B HEIEIO.

B crpykType paboueii mnporpamMmbl HapsAgy C TOSCHUTEIBHOM 3alMCKON
BBIJICJICHBI CIIETYIOUIUE Pa3/ieibl:



=  IUTAHHPYEMBIE Pe3yibTaThl OCBOEHUS YyUeOHOro mpenMera «XUMHsD —
JIMYHOCTHBIE, METAIIPEAMETHBIE, IPEAMETHBIE;

= CcojAep)KaHHE y4eOHOTo ImpeaMeTa « XUMHUD) ;

=  [IPUMEPHOE TEMATHYECKOE IJIAHUPOBAHHUE, B KOTOPOM IETAJIU3UPOBAHO
COZIEP/KAHUE KAXKIOM KOHKPETHOU TE€MBbI, YKa3aHbl KOJIMYECTBO YaCOB, OTBOJNMBIX Ha
e€ U3y4eHne, 1 OCHOBHBIC BU/IbI yUeOHON JNEATEIBHOCTH YUCHHKA, (POPMUPYEMBIE TIPU
U3YYECHUU TEMBI, NPUBECACH NEPEUYCHb NEMOHCTPALAN, BBIIOJIHAEMBIX YUYHUTEIEM, U
NEpEeYeHb PEKOMEHJYEMBIX JIADOpPaTOPHBIX OIBITOB M IPAKTUYECKUX pador,
BBIITOJTHAEMBIX YUYaIUMHUCS.



1. COAEPXKXAHUE YYEBHOI'O ITPE/IMETA «XUMUSD»
9 kaace
BemecTBo M XMUMHYECKas peaKkuus

[lepnognueckuit 3akoH. Ilepuoguyeckas cucremMa XMMUYECKUX 3JIEMEHTOB [l.
. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOKWCTB
XUMHAYECKUX IJIEMEHTOB NEPBBIX TPEX MEPUOJO0B, KaIMs, KaIbLU U UX COCIUHEHUN B
COOTBETCTBHHM C IMOJOKEHUEM 3JIEMEHTOB B [leprnonnueckoil cUCTEME U CTPOEHUEM UX
aTOMOB.

CrpoeHne BemlecTBa: BHAbI XUMHUYECKOW CBS3U. THUIBI KPHUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKOMN PEIIETKU U BUJIA
XUMHYECKOU CBS3H.

Knaccudukanuys u HOMEHKIIaTypa HEOPTaHMUECKUX BEIIECTB (MEXKyHapoHas
U TpuBHAIbHas). XUMHYECKHE CBOMCTBA BEILECTB, OTHOCAIIMUXCS K Pa3IUYHBIM
KJIacCaM HEOPraHMYECKHX COEAUHEHHM, TEHETHYECKas CBA3b HEOPTraHMYECKUX
BEILIECTB.

Knaccudukanys XuMU4eCKUX peakiyil o pa3IMuyHbIM IpU3HAKaM (10 YUCTY U
COCTaBYy y4YaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3(D(PEKTY, MO U3MEHEHUIO
CTENEHEH OKHUCIEHUS] XUMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
KaTtajau3aTopa). JK30- U S3HJIOTEPMUUECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopoctd Xxumuyeckol peakuuu. [loHsTHE 00 OOpaTMMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [[oHATHE O TOMOTEHHBIX M TeTEepPOTeHHBIX
peakuusx. [lonamue o xumuueckom pasnosecuu. Paxmopol, eruaowue Ha CKOpoOCHb
XUMUYECKOU peaKyuu U NOA0IHCEHUE XUMUUECKO20 PABHOBECUS.

OKHUCAUTENbHO-BOCCTAHOBUTEIBHBIE ~ pEaKLUWU,  AJIEKTPOHHBIM  OamaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIILHON peaKkuuu. CocraBnenue YpaBHEHHI
OKHCJIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKUUMW  C  HUCHOJIB30BAHMEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopus dIEKTPOIUTUYECKOW AUCCOLMALNN. DJIEKTPOIUTH U HEIJIEKTPOJIHTHI.
Katnonel, anmonpl. MexaHW3M [OHCCOLMAUMU BELIECTB C Pa3IMYHBIMU BHIAMH
xuMuueckoi cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun moHHOTO OOMEHa. Y CJIOBUS MPOTEKAHUS PEakiMil HOHHOTO OOMEHa,
MOJIHBIE M COKPAIIEHHbIE NOHHBIC YpaBHEHUA peakiuidi. CBOWCTBA KUCIOT, OCHOBaAHUM
Y COJIeH B CBETE MPEACTABICHUMN 00 AIEKTPOIUTHIECKOM nucconuari. KauecTtBeHHbIC
peaKkuuu Ha UOHBL. [lonamue o euoponuse coeu.

XUMUYECKUM DKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMM KPUCTAJUIMYECKUX
pEemETOK HEOPTAaHUUYECKHUX BEIIECTB — METAUIOB M HEMETAIIOB (TpaduTa U anmasa),
CIIOKHBIX BEIIECTB (XJIOpHIa HATpHsl); HCCIEAOBAaHUE 3aBUCHMOCTU CKOPOCTH
XUMHUYECKON pEaKkIMy OT BO3JIEHCTBUS pPa3iMYHbIX (PAKTOPOB; HCCIIEIOBAHUE
AIEKTPOIIPOBOJAHOCTH PACTBOPOB BEIIECTB, ITPOLECCA AUCCOLUALMN KUCIIOT, IIEJI0YEN
U coyied (BO3MOXHO UCIOJIb30BaHUE BUJECOMATEPUATIOB); IPOBEICHUE OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKK MPOTEKAHUSI pPeakiuii MOHHOTOo oOMeHa (0Opa3oBaHME
ocaJika, BbIJIEJICHUE ra3a, 00pa3oBaHUe BOJIbI); ONBITOB, UIIOCTPUPYIOUIUX MTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~pEaKIUi (TOpEeHHe, peaklUuu pasyIoKeHHUs,
COEIMHEHHUSI ); pACcIO3HABAHUE HEOPTAHMUYECKUX BEHIECTB C MOMOIIbIO KaYECTBEHHBIX
peaKuuii Ha HOHBI; PELIEHUE PKCIEPUMEHTAJIbHBIX 3a]1a4.



HemeTtanibl 1 MX cOeANHEHUSA

OOmrast xapakrtepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (PU3MUECKHE CBOWCTBA MPOCTHIX
BEILIECTB — rajJoreHoB. XMMUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOIEHCTBHE C
METaJUlaMHM, HEeMeTajUlaMu, Iuesodyamu). XjopoBopopond. ConsHas KHCIIOTAa,
XMMHUYECKUE CBOWCTBA, MOJyYEHUE, PUMEHEHUE. JlelcTBrE XI0pa U XJIOPOBOIOpOAA
Ha OpraHu3M 4esioBeka. BaxkHelme XJIopuasl U UX HaX0XKICHHUE B PUPO/IE.

Oo6mast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

Crtpoenuie U (pu3MUECKHEe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AmnorpornHble MOAUQUKAIIMU KHCIOPOJa W Cepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBomopofi, cTpoeHue, hu3ndeckue U XUMHYEeCKue cBOMCTBA. OKCHIBI Cepbl KAk
IOpEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KucCIOTa, (U3NYECKUE U XUMHUYECKUE
CBOMCTBa (00IIME KaK MpeICTaBUTENs Kilacca KUCIIOT U crienuduyeckue). XuMuuecKue
pEeaKIMH, JIeKAIIHE B OCHOBE MTPOMBIIUIEHHOTO CIOC00a MOJy4YEeHHsI CEPHOM KUCIIOTHI.
[Tpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha CyJib(haT-HoH.
Haxoxnenue ceppl M €€ coequHEeHM B NOpHUpoAe. XHMHUYECKOE 3arpsi3HECHUE
OKpPY’KaIOILEeH Cpelibl COEMHEHUSIMH CEPbl (KUCIOTHBIE JT0KIH, 3arpsI3HEHHUE BO3TyXa
1 BOJIOEMOB), CITOCOOBI €r0 MPeI0TBPAIICHUS.

OOmiast xapakTepucThka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHU OKUCIICHUS.

A3o0T, pacnpocTpaHeHHe B IpuUpojie, (PU3MUecKre U XUMHUYECKHE CBONCTBA.
KpyroBopot a3zota B mpupoae. AMMuak, ero (pu3sM4eckue U XUMHUYECKUE CBOWCTBA,
nojiyueHue u npumeHenne. Coau aMMOHMS, UX (PU3NUYECKHE U XMMHUECKHUE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakiuss Ha HOHbI aMMOHMS. A30THas KHUCIOTa, €€
nojiyuyeHue, Gu3NYecKue U XuMUYecKue CBOICTBa (00IIMe Kak MpeACTaBUTENs Kilacca
KHUCIIOT U crneruduyeckue). Mcrnonb3oBaHue HUTPATOB U COJEH aMMOHMS B KaueCTBE
MUHEpaJIbHBIX yH0OpeHHil. XHMHYECKOE 3arpsA3HEHUE OKpY’KaIoIIed cpeibl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JI0KIH, 3arpsi3HEHHE BO3AyXa, IOYBbI U BOJJOEMOB).

®docdop, amnoTponHeie MoguuKauuu Gocdopa, GUINUECKUE U XUMUUYECKHUE
cBoiictBa. Okcua ¢ocdopa™) u gocopHas Kuciora, (HU3UUECKUE U XUMUYECKUE
cBOMcCTBa, moiydeHue. lcnonb3oBanue QocpaToB B KauyecTBE MHMHEPAIbHBIX
YAOOpEeHMIA.

Oo6mast xapaktepuctuka 37eMeHTOB ['YA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTpomnHble MOAUUKALKMK, PacHpOCTpaHEHHWE B TMPUPOJE,
¢usnyeckue u xumMuueckue cporictsa. Ancopouus. Kpyrosopot yriaeposaa B mpupoJe.
Oxcuapl yriepoja, uX (QU3MYECKHe U XUMHUYECKHE CBOWMCTBA, NEHCTBUE Ha KHUBBIC
OpraHMU3Mbl, MOJYyYEHUE U TNPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbl, CBA3AHHBIE C
okcugoM yriepona (I'Y); runore3a rio0anbHOTO NOTEIUICHUS KJIMMAaTa; MAPHUKOBBIN
addekt. YronpHas KHUCIOTa U €€ CONMU, UX (U3NUYECKHE M XHMHYECKHE CBOWCTRA,
nojiyueHue W npumeHeHue. KauecTBeHHas peakuus Ha ~ KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3sMCTBE.



[lepBoHayasbHble MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COECTUHEHHSIX
yriiepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TaHOJ, IITMUEPHH, YKCYCHas KUcioTa). Mx
cocmas u xumuyeckoe cmpoenue. IloHaTrne 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OeNkax, yriaeBojax — U UX POJIM B )KU3HU YeloBeka. Mamepuanvrhoe eOuHcmeo
OpP2aHUYECKUX U HEOP2AHUYECKUX COeOUHEHULL.

KpemHuuii, ero @u3nueckue M XUMHYECKHE CBOWMCTBA, MOJYyYEHHE U
npumeHenue. CoenuHeHust KpeMHusi B npupojie. OOiue npencraBieHus 00 OKCUe
kpeMuus (I'Y) m xpemHueBod kuciore. CHIMKAThl, UX HCIOJIb30BaHUE B OBITY,
MEJMLHUHE, IPOMBIIUIEHHOCTH. Badjcheuuiue cmpoumenvbHvle Mamepuasl: Kepamukda,
cmekno, yemenm, OemoH, dicenezobemon. IIpobremvl 6e30nacHo20 UCHONBL308AHUSA
CMPOUMENbHbIX Mamepuanos 8 N0BCEOHEGHOU HCUIHU.

XUMHUYECKUI SKCHEPUMEHT: M3yueHUEe 00pa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJISTHOM KHCIIOTBI; IPOBEACHUE KAUECTBEHHBIX PEAKLMil HA XJIOPUA-UOHBI U
HaOIIOZICHUE TPHU3HAKOB MX MPOTEKAHUsS; OMBITHI, OTpaXkarolue (QpU3ndeckue u
XUMUYECKUE CBOWCTBA TajJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB); O3HAKOMJIEHME ¢ oOpa3laMud XJOpHUAOB  (TaJIOr€HUIOB);
O3HaKOMJIEHHE ¢ 00paslamMu cepbl U €€ COENMHEHHUSIMHU (BO3MOXXHO HCIIOIb30BAHUE
BHJICOMATEpHUANIOB); HAOJIOZEHUE TMpollecca OOyTiMBaHUs caxapa IOoj JACHCTBHEM
KOHLIEHTPUPOBAHHOW CEPHON KUCIOTHI; U3YYEHUE XUMUYECKHUX CBOMCTB pa30aBIeHHON
CEpHOM KUCIIOTHI, MPOBE/ICHNE KaYECTBEHHOM peaKIu Ha CyIb(aT-uoH U HAOJI0IeHHE
npu3HaKa e€ MpOTEeKaHUs; 03HAKOMJICHHE ¢ (PU3MUECKIUMU CBOMCTBaMU a30T1a, hocdopa
U UX COSMHEHUH (BO3MOKHO HUCIIOIh30BaHNE BUICOMATEPUATIOB), 00Opa3liaMu a30THBIX
u (dochopHbIX ymOOpeHMIt; TONydYeHHE, COOMpaHHE, PACIIO3HABAHUE W H3YUYCHUE
CBOMCTB aMMHaKa; NPOBEJICHUE KaueCTBEHHBIX PEaKIuii Ha MOH aMMOHHMS U ocdart-
MOH M M3YYEHHE MPU3HAKOB MX MPOTEKAHUs, B3aMMOJECHCTBUE KOHLIEHTPUPOBAHHOU
a30THOM KHCIIOTHI C MEIbIO (BO3MOKHO MCIOJIb30BaHUE BUCOMATEPHATIOB); U3yUYEHUE
MoJelield KpUCTAIUIMYECKUX PElIETOK anmasa, rpadura, QysiepeHa; 03HaKOMIIEHHUE C
MPOIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM  YIJIEM U
YCTPOMCTBOM MPOTUBOTa3a; MOJy4YeHUE, COOMpaHHE, pPACIO3HABAHUE U H3YyUYECHHE
CBOMCTB YIJIEKMCIIOIO Ta3a; MpOBEJECHHWE KAaueCTBEHHBIX pEaklMil Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJIEHUE C TIPOAYKIIHEH
CUWJIMKATHON MPOMBILUIEHHOCTH; pPEIIeHHE SKCIEPUMEHTAIBHBIX 3aJad 10 TeMe
«BaxHenre HeMeTauIbl U UX COCAUHEHHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mast xapakTepuUCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxenus B [lepuoanueckon cucreme xumnueckux asemeHToB . 1. MenaeneeBa
u cTpoeHus atoMoB. CTpoeHue MeTasioB. MeTayuindeckasi CBs3b U METAJIMYecKas
KpUCTAJUIMYECKass pemeTka. OIEKTPOXMMHUUYECKUNA pAl  HANpSHKEHUM METaJUIoB.
dusnyeckue M XUMHYECKHE CBOMCTBa MeTayuioB. OOmime crnocoObl MOTy4YeHUs
MeTaioB. [loHsiTHE O KOppPO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alIUThl UX OT
koppo3uu. CrijiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[[lenoynbpie meTauibl: MOJokKeHUE B llepmoanueckoi cucreMe XMMHYECKHUX
anementoB /J[. M. MeHneneeBa; CTpoeHHME KX AaTOMOB; HAaxXOXKJIEHUE B IPUPO/IE.



du3znyeckre U XUMUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKcuasl U
TUAPOKCUBI HATpUS U Kanud. [I[puMeHeHre MeI0UYHbIX METAIJIOB U UX COCITUHEHUIA.

[[lenoyHno3emenbpHbIE METAJUIbI MarHMid W KaJbLIMK: TOJOXKEHHE B
Ilepnognyeckon cucreme xumuudeckux sneMeHToB [[. M. MenneneeBa; ctpoeHune nx
aTOMOB; HaxOXJeHue B npuponac. PHU3NUECKHE U XUMHUYECKHE CBOMCTBA MarHus W
Kanblus. Baxkneimue coeanHeHus Kaiablusa (OKCHI, TUAPOKCHUI, coiin). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AJIFOMUHHI: TI0JI0keHUE B [lepuoandeckoil cucteMe XMMUYECKUX AJIIEMEHTOB
JI. 1. MeHnpneneeBa; CTpOCHHE aTOMa; HAXOXAEHUE B mpupoje. Puznueckue u
XUMUYECKHUE CBOWCTBA aIOMUHUSA. AMQOTEpHbIE CBONCTBAa OKCHUJA U THUAPOKCHIA
ATIOMHUHUSL.

Keneso: nonoxenue B [leprnoanueckoil cucreme XuMUIeCKnX nemMeHToB /1. 1.
MenzeneeBa; CTpOCHUE aTOMa; HaXOXICHHUE B npupoae. OPU3NYECKUe U XUMUUYECKUE
cBOMcCTBa kene3a. Oxcubl, ruapokcuanl U conu xene3a(ll) u sxeneza(lll), ux cocras,
CBOWCTBA U MOJYyYCHHUE.

XUMUYECKUI IKCIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMy METaJUIOB U CIIJIaBOB,
UX PU3UYECKUMH CBOMCTBAMU; U3yUEHHUE PE3YyJIbTATOB KOPPO3UHU METAILIIOB (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIOB), OCOOCHHOCTEN B3aMMOACHCTBUSI OKCUA KaJIbIIMS
U HaTpus C BOJOW (BO3MOXHO HCIIOJIB30BAaHUE BHUIECOMATEPHUAJIOB); UCCIIECIOBAHUE
CBOMCTB JKECTKOM BOJBI, Tpollecca TOPEHHsS >Kejae3a B KHUCIopojae (BO3MOKHO
UCIIOJIb30BAHUE BHUJIEOMATEPHUANIOB); MPU3HAKOB MPOTEKAHUSI KaY€CTBEHHBIX PeaKIun
Ha MOHBI (MarHus, Kajablus, aTtoMUHus, UHKA, xene3a(ll) u xenesa(lll), meau(Il));
HAOJIIOICHHUE U OTIMCAaHUE MPOIIECCOB OKPAITMBAHUS IJTAMEHU MOHAMU HATPUS, Kallus U
KaJblKs (BO3MOYKHO HCTIOJB30BAHKUE BUIEOMATEPHUATIOB); UCCIE0BaHNE aM(OTEPHBIX
CBOWMCTB THIPOKCHA ATIOMUHUS U TUJIPOKCUJIA [IMHKA; PEIICHUE YKCIEPUMEHTATIbHBIX
3a7a4 1o TeMe « BaxxHenme MeTasibl U UX COEIUHEHUSD.

XHMUA ¥ OKpPY:KaUas cpeaa

HoBbie mMaTepuainbl 1 TeXHOJOTMU. BeliecTBa 1 Marepualnsl B MOBCEIHEBHON
KA3HU 4YEJIOBEKa. XHMHUA M 30pOBbE. be3omacHoe HCHOJIb30BAaHUE BEIIECTB H
XUMUYECKUX peakiuii B ObiTy. IlepBas momomip Npu XUMHUYECKUX OXKOTax U
oTpaBiicHUsIX. OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHUE
OKpy>Xarolen cpeanl (mpeaenbHas JomycTuMas KoHieHTparusi BemectB — I[IJIK).
Ponp xumun B penieHun SKOJIOTHIECKUX MPOOIIEM.

[IpupogHbie MCTOYHUKU YTIIEBOJOPOAOB (yrojib, MPUPOAHBINA Ta3, HEDTH),
MPOIYKTHI X TIEPEPaOOTKHU, UX POJIb B OBITY U IPOMBITINICHHOCTH.

XUMHYECKHUI HKCIIEPUMEHT: U3yUeHHEe 00pa3IlOB MaTEPHAIOB (CTEKIIO, CIIIaBbI
METAILJIOB, TOJIMMEPHBIE MaTEPUAIIBI).

MexnpeaMeTHbIe CBSI3H

Peanuzanusi MEXNpeIMETHBIX CBA3€H NpU HM3YyYCHUM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK ¥ MOHATHH, SIBJISIOIIUXCS CUCTEMHBIMU JIJI1 OTAEIBbHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAy4yHbId (akT, rumoTesa, 3aKoH,
TEOpUsl, AaHallU3, CHUHTE3, KiIaccupukauus, TMEepUOAUYHOCTh, HAONIIOACHHUE,



AKCIIEPUMEHT, MOJCIIUPOBAHNE, U3MEPECHHUE, MOJIENb, SIBJICHUE, TTAPHUKOBBIA 3P HEKT,
TE€XHOJIOTUS, MATEPUAIIBI.

®du3zuka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, AIICKTPUUYECKUH 3apsijl, MPOBOJHUKH, MOTYIPOBOIHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUC
BEIIIECTBA, TIa3, pPACTBOpP, PACTBOPUMOCThb, KPUCTALIMYECKAsh pEIIETKA, CIUIABbI,
dbu3uYecKre BeIMYMHBI, IMHUIIBI U3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, MUIAHETHI,
3BE3161, ComHILE.

buonorus: ¢otocuntes, apixanue, Ouocdepa, SKOCHUCTEMa, MHHEpaTbHBIC
yA00peHUsI, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, TUTaTEIbHbIE BEIICCTRA.

['eorpadus: armocdepa, rugpochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TTOJIE3HbBIE
HCKOITaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.



2. INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HNPEAMETA «XUMMHUSA»

N3yyeHne XMMHUH B OCHOBHOM IIKOJIE HAMPABJIEHO HA JTOCTHKEHUE 00YYarOIUMHUCS
JUYHOCTHBIX, METAlPEAMETHBIX M MNPEIMETHBIX PE3yJbTATOB OCBOEHHUS Y4E€OHOTO
[peaMeTa.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3ynbTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOT'O 00I1Iero 00pa3oBaHUs
JOCTUTAIOTCST B XOJi¢ OOy4YeHHs XMMHHM B €IUMHCTBE Y4eOHOW M BOCHUTATEIHLHOU
nearesnbHOoCcTH OpraHu3aluu B COOTBETCTBUU C TPAJULUHUOHHBIMM POCCUHCKUMU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH LICHHOCTAMH, [PUHATHIMU B
oOlecTBe MpaBWJIaMd W HOpPMamMHu TIOBEJEHUS M CIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN 00yYarOIUXCSl.

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAOT CHOPMHUPOBAHHOCTH, B TOM YUCJIE B YACTH:
IHaTpuoTHYECKOro BOCIIUTAHUS

1) LIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HAaCIEOUI0, TIOHUMAaHHs 3HAYEHUS XHMHUYECKOM HAyKH B IKU3HHU
COBPEMEHHOr0 OOIIECTBA, CHOCOOHOCTH BIIAJIETh JOCTOBEPHON HUH(pOpMaIMEl o
MIEPEIOBBIX JOCTHKECHUSAX M OTKPBITHUSAX MHPOBOM W OTECYECTBEHHOM XHWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILIECTBA;
I'pakaaHCKOro BOCIMTAHUSA

2) IIPEACTABIICHHS O COLMAIIBHBIX HOPMAaX U MPAaBWIaX MEKJIMYHOCTHBIX OTHOLLIEHUN
B KOJUIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U APYTUX BUAAX ACSITEIbHOCTH; TOTOBHOCTU
K pa3HOOOpa3HOM COBMECTHOM JAESITEIbHOCTH TMPH  BBINOJHEHUM YYEOHBIX,
[IO3HABATEIbHBIX 33J1a4, BBINOJHEHUM XUMHUYECKUX OJKCIIEPUMEHTOB, CO31aHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMONOHUMAHUIO M B3aMMOIIOMOIIH B MPOIECCE
ATOM y4eOHOW IEesATENbHOCTH; TOTOBHOCTU OIIEHMBATh CBOE MOBEACHHE M MOCTYIKU
CBOMX TOBApUILEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHHMS
MTOCJIEACTBUN MMOCTYIIKOB;

I{leHHOCTH HAYYHOI'0 O3HAHMSA

3) MUPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE M XHUMUYECKOM pPEAKILNH,
COOTBETCTBYIOILIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKU U COCTABIAIOIIUX OCHOBY
IUIA TIOHMMAHUS CYIIHOCTH HAyYHOM KAapTHHBI MHUpA; MpPeCTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS INPUPOLBI, B3AMMOCBS3SX YEJIOBEKA C IIPUPOAHOU CPEAOH,
O pOJIM XMMHH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

4) IO3HABATEIbHBIX MOTHBOB, HANPAaBIICHHBIX HAa ITOJYyYEHUWE HOBBIX 3HAHUU 10
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHUS HAa0JII0/1aeMbIX IIPOLIECCOB U SIBJICHUIA;

5) MO3HABATEIHHOU, WH(DOPMAIMOHHOM U YUTATENHCKOW KYJIbTYpPhI, B TOM YHUCJE
HABBIKOB CAMOCTOATEIbHOM paboThl ¢ yUeOHBIMU TEKCTAMU, CIIPABOYHOM JTUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

6) UHTepeca K OOYYEHHI0 U TMO3HAHUIO, JII0OO3HATENbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHUI0, MPOEKTHON U UCCIEI0BATENbCKON NEATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 0OyUYEHUS B JaJIbHEHUILIEM;
DopMHUPOBAHUSA KYJIbTYPbI 310POBbiA



7) OCO3HaHUS LIEHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3/I0POBBI 00pa3 )KU3HU, OCO3ZHAHUS MOCIEICTBUN U HETIPUSATHUS BPEIHBIX
npuBBIYEK (YHOTpeOJEHUs] aJKOroJiA, HApKOTHKOB, KypEHHs), HEOOXOIUMOCTU
coOMIoIcHNs MpaBuiI 0€30MaCHOCTU MPU OOpAIIeHUH ¢ XMMUYECKUMHU BELIECTBAMH B
OBITY ¥ peaTbHOM JKU3HU;

TpynoBoro Bocnuranus

8) MHTEpeECca K MPAKTUYECKOMY H3Y4YEHHIO Ipodeccuil W TpyJa pa3iIMyHOro poja,
YBOXEHHUE K TPYAY U Pe3yJIbTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE
IPUMEHEHUS [IPEIMETHBIX 3HAHUN 110 XMMHH, OCO3HAHHOI'O BbIOOpA MHAMBU Iy aJIbHOM
TPAEKTOPUM TPOJOJDKEHUS OO0pa30BaHHUA € YYETOM JIMYHOCTHBIX MHTEPECOB H
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEN; YCHEIIHOM
npo(eCCUOHATIBHONW JIEATENbHOCTH U PAa3BUTUS HEOOXOJUMBIX YMEHMI; TOTOBHOCTb
aJIalTHPOBATHCA B MPO(ECCHOHATIBHOM cperie;

IKOJIOTNYEeCKOr0 BOCTIMTAHUS

9) 9KOJIOTMYECKH LIETECO00PA3HOT0 OTHOIICHHS K PUPOJI€ KaK HICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CyIlIeCTBOBaHMS, NOHMMAaHUS EHHOCTH 3[0POBOT0 U 0€30MaCHOTO
oOpa3za >XHW3HH, OTBETCTBEHHOIO OTHOILUEHUS K COOCTBEHHOMY (PHU3NYECKOMY U
MICUXUYECKOMY 370POBBIO, OCO3HAHMS LIEHHOCTH COOJIIOJICHUS MpPaBUII OE30MacHOrO
MOBEJEHUS ITPU padOTE C BEIIECTBAMM, a TAKXKE B CUTYallUsAX, YTPOKAIOIIUX 3J0POBbIO
1 KM3HU JII0JICH;

10) CLIOCOOHOCTH TNPUMEHSATh 3HAHUS, MOJy4yaeMble MPU HU3YYECHUM XUMUH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH ITPUPOLHOM CPEAOU, MOBBIIIEHUS YPOBHS
HKOJIOTMYECKON KyJbTYpbl, OCO3HAHUSA TJIOOAJBHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U MyTel X peleHus MOCPEICTBOM METOAOB XUMUH;

11) KOJIOTUYECKOTO MBIIIEHUS, yMEHUSI PYKOBOJICTBOBATHCS UM B ITI03HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMeTHbIX pe3yIbTaTOB BBIAEISAIOT 3HAYMMBIE 17151 (HOPMUPOBAHHUS
MHUPOBO33pEHHUs OOIEHAYYHbIE MOHITHS (3aKOH, TEOPHs, MPUHLMII, TUIIOTE3a, (DAKT,
CUCTEMA, MPOLIECC, SKCHEPUMEHT M Jp.), KOTOpPbIE HCIHOJB3YIOTCS B €CTECTBEHHO-
Hay4HbIX y4E€OHBIX MpPEIMETax U IMO3BOJISIOT Ha OCHOBE 3HAHUU M3 ATUX MPEAMETOB
(dbopMHpOBATH MPEICTABIICHUE O IIEJIOCTHON HAYYHOU KapTUHE MUPA, U YHUBEPCAIbHbIE
yueOHbIe IeHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PErYJISTUBHBIE), KOTOPbIE
o0ecneunBaOT (POPMUPOBAHHNE TOTOBHOCTU K CaMOCTOSITEIBHOMY IJIAHUPOBAHUIO U
OCYIIECTBICHUIO YUeOHOM 1eATEIbHOCTH.

MeTtanpeameTHble pe3yJbTaThl OCBOCHHSI 00pa30BaTEIbHON MPOrpaMMbl 10 XUMHUU
OTPaXKaroT OBJIAJICHNE YHUBEPCAIbHBIMU I03HABATEIbHBIMU JEHCTBUSIMH, B TOM YHUCIIE:
ba3oBbIMH JIOTHYECKUMU AeHCTBUAMH

1) YMEHHEM HUCIIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBILIEHUS IPH OCBOEHUU 3HAHUI:
PacKpbIBaTh CMBICT XMMHUYECKHX MOHATUH (BBIACIATh MX XapaKTEpHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMH TOHSATHUSMHM), WCIONb30BATH MOHATHUS IS
OOBSICHEHUS OTHAEIbHBIX (DAKTOB U SIBJIICHUH; BBIOMPATh OCHOBAHUS U KPUTEPUU IS
KJacCU(PUKALMM XUMUYECKUX BELIECTB M XMUMHUYECKHX PpEaKLMH; yCTaHaBIMBATh
NPUYUHHO-CJIE/ICTBEHHBIE CBS3U MEXKIY OOBEKTaMU U3YyYEHHUS; CTPOUTH JIOTMUECKUE



paccyxneHus (MHIYKTHBHBIC, NEIyKTUBHBIC, IO AaHAJOTHWH); JeJaTh BBIBOJBI U
3aKITIOYCHUS;

2) yMEHHEM TIPUMEHITh B TIPOIECCe TIO3HAHUSA TOHATHS (TPEIMETHBIC W
MeTarpeaMETHBIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, WCIOJIb3yeMble B XHWMHH,
MpeoOpa30BEIBATh IMHUPOKO MPUMEHSEMBIE B XHUMHH MOJCIBHBIE MPEACTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJI DJJEMEHTAa), XHMHUYecKas (opmyna W ypaBHEHHE
XUMHUYECKOHN PeaKIuy — MPH PEIICHUHN yIeOHO-TT03HABATEIBHBIX 3a7a4; C YYETOM ITUX
MOJICTTHHBIX TPEJCTABICHUN BBISBISATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU
M3y9aeMbIX OOBEKTOB — XWMHUYECKUX BEIIECTB M XUMHUYECCKUX PEAKIUH; BBISBIATH
oOme 3aKOHOMEPHOCTH, TPUIMHHO-CIICJICTBEHHBIC CBS3M W TMPOTHBOPEUUS B
U3y4aeMbIX TpOIeccax W SIBICHUSAX; MPEAararb KPUTEPUU JUISI BBISBICHHUS JITHX
3aKOHOMEPHOCTEH ¥ TPOTHUBOPEUHIA; CAMOCTOSITEILHO BBIOMpATh CHOCOO peIIeHUS
y4eOHOM 3a7auu (CpaBHUBATh HECKOJHKO BApUAHTOB pEIICHUS, BhIOMpaTh Hambosee
MTOIXO/ISIIIANA ¢ YIETOM CaAMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHEB);

Ba3zoBbIMuU HcciIe10BaTEILCKUMHU AeHCTBUAME

3) yMEHHEM HCIOJb30BaTh ITOCTABJICHHBIE BOIMPOCH B KAadeCTBE HWHCTPYMEHTA
MMO3HAHUS, a TAaKKE€ B KA4ECTBE OCHOBBI JJIs ()OPMHPOBAHUS THIIOTE3BI MO TMPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI,

4) IpuOOpETEHNE ONBITa 1O IUTAHWUPOBAHWIO, OPTaHW3alldid W TPOBEICHHUIO
YYEHMUYECKMX OJKCIEPUMEHTOB: yMEHHE HaOmoJaTh 3a XOJOM  Ipollecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBaTh O0OOIIEHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITa, UCCIIEIOBAHUS, COCTABISITH OTYET O
poJieIaHHON padoTe;

Paboroii ¢c ungopmanuei

5) YMEHHEM BBIOWpaTh, aHAIW3UPOBATb U HHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB W (OPM MPENCTABICHUS, MOTYyYaEMYyI0 W3 Pa3HbIX HMCTOUYHUKOB
(Hay4HO-TTONYJIIpHAS JINTEPATypa XUMHUYCCKOTO COJICP)KAHUs, CIIPABOYHBIC ITOCOOUS,
pecypcbl MIHTEepHETa); KPUTHYECKH OIICHUBATH MPOTHBOPECUYMBYIO W HEIOCTOBEPHYIO
HH(}OpMaIHIO;

6) YMCHHEM TIPUMEHSATh Pa3JMYHBIC METOIbI W 3alpOChl MPU TIOWCKE W OTOOpE
nH(}OpPMAITUN U COOTBETCTBYIONIUX TAHHBIX, HEOOXOAUMBIX JIJIS BBITIOJIHCHUS YICOHBIX
U TI03HABATEILHBIX 3a7ad ONpPEACIEHHOTO THUIIA; NMPUOOPETEHUE OMBITa B 00JIACTH
WCIIONIb30BaHUsI ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIAJICHUE
KyJbTypOH  aKTUBHOTO  WCIIOJIb30BAaHUS  PA3JMYHBIX  TMOUCKOBBIX  CHCTEM;
CaMOCTOSTEIILHO BBHIOMPATh ONTUMAIIbHYIO (OpMYy TMpeACTaBiICHUS WH(OpMaAIUu u
WJUTIOCTPHUPOBATH pellaeMble 3a71a4l HECIIOKHBIMU CXEeMaMH, JUarpaMMaMHu, IPyTUMH
dbopmamu rpadKu U UX KOMOUHAIUSIMU;

7) YMEHHEM WCTOJB30BaTh M AaHAIM3UPOBATh B  Tpolecce y4eOHOW U
MCCJIEIOBATENILCKOM JIEATEIbHOCTH WHMOPMAITMI0O O BIWSHUM TPOMBIIIICHHOCTH,
CEJIBCKOTO X035HCTBA U TPAHCIIOPTA HA COCTOSHUE OKPY KAIOIIEH TPUPOTHOU CPEIBL;
YHuBepcaJIbHBIMA KOMMYHUKATHBHBIMH J1€iiCTBHSIMH

8) YMEHHEM 3a7aBaTh BOIPOCHI (B XOJI¢ AMAJOra W/WINW JUCKYCCHH) TIO CYIIECTBY
o0Cyk1aeMoii TeMbI, POPMYJIUPOBATH CBOU TPEIOKECHHSI OTHOCUTEIHHO BHITIOTHEHUS
NPeIOKEHHON 3a1a4H;



9) MpuOOpEeTEeHNEe OMbITa MPE3CHTAUA PE3YIHTATOB BBIMOJHEHUS XUMUYECKOTO
AKCIIEpUMEHTa (JIa0OpaTOPHOTO OIbBITA, JA0OPATOPHOW PabOTHI MO WCCICTOBAHUIO
CBOMCTB BEIIECTB, y4eOHOTO TPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHHUKAMU T[O3HABATEIBHOU U
HCCIIEIOBATENbCKOM JAESTEILHOCTH MPU PEIICHUU BO3ZHUKAIOIIUX MPOOJIEM HAa OCHOBE
y4éTa OOIMX WHTEPECOB U COTJIACOBAHMSI MO3ZHMIHK (0O0CYKIEHHUS, 0OMEH MHCHUSMH,
«MO3TOBbIE ITYPMBbDY, KOOPJIMHAIIMS COBMECTHBIX JIEUCTBUIM, ONIpeieNieHne KpUTEpUeB
0 OIIEHKE KayeCTBa BHIMIOJHEHHOM paboThI U JIp.);

YHuBepcaJabHLIMU PeryJsiTHBHBIMY /I€/iCTBUSIMH

11) YMEHHUEM CaMOCTOSITEJIbHO OINpPENeNsITh LENnu ACSITENbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIbHOCTh, BbIOMpaTh HaubOosee 3(DQPEKTHUBHBIE CIIOCOOBI pEIICHUS YYEeOHBIX U
MO3HABATEIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISATh WJIM  KOPPEKTHUPOBATh
IIPEUIOKEHHBIM aITOPUTM JACHUCTBHUM ITPU BBIMOJHEHUH 3aJaHUN C YYETOM IOTYYECHHUS
HOBBIX 3HaHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX; OICHUBATh
COOTBETCTBHE MOJYUYEHHOI'O PE3YJIbTATA 3asIBJICHHOM LIEJIN;

12) YMEHUEM HUCIOJb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, MIPEjIaracMblie B YCIOBUU
3aJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B coctaBe npeamMeTHBIX pe3yJbTAaTOB MO OCBOCHHUIO O0SA3aTENBHOTO COJEpKAHUS,
YCTaHOBJICHHOTO JIAHHOW NPUMEPHOM paboueld mporpamMMoi, BBIICISIOT: OCBOCHHBIC
00yJaronMMUCs Hay4YHbIC 3HAHUS, YMEHHSI i CTIOCOOBI IEHCTBUIMA, CrielUPUIeCKUe s
peIMETHON 00JacTH «XUMUS», BBl IEITEILHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS,
€ro HHTEPIIPETAINH, TPEOOPA30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YUeOHBIX U HOBBIX
CUTYyalUsX.

[IpeameTHbIe pe3yJbTaThl MPEACTABICHBI 10 T0JaM OOYYEHHS W OTPaKaroT
c(hOPMHUPOBAHHOCTH Y 00YUYAIOIINXCS CISAYIONINX YMEHUN:

9 kiace

1) packpvieams cmblci OCHOBHBIX XHMHYCCKUX TMOHATHN: XUMHUYECKHAN SJICMCHT,
aToOM, MOJIEKyJla, MOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIICHh OKUCJCHUS, XUMUUYECKasi peakiius,
XUMUYECKasi CBsI3b, TEIJIOBOM A((eKT peakuuu, MoJib, MOJSIPHBIA 00BEM, PacTBOP;
AIEKTPOJUTHI, HEIJIEKTPOIUTHI, JIEKTPOJIUTUUECKAS TUCCOLMAINS, PEAKIIMM MOHHOTO
oOMeHa, KaTaau3aTop, XHMHUIECKOE paBHOBECHE, 00OpaTUMbIe 1 HEOOpATUMbIE PEaKITIH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMU,  OKUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJICHHE, AJUIOTPOIHUs, aM(pOTEPHOCTh, XMUMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAsl, METAJIMYECKas), KPHUCTAJUIMUECKas pEeIIETKa, KOPPO3Hs
METAJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON pEakluu, NPEeAesbHO AOMyCTUMAs
koHueHtparnus (I1JIK) BemecTna;

2) WIIOCMPpUPOB8ams B3aUMOCBSI3b OCHOBHBIX XHMHUUYECKUX TMOHIATHH (cM. 1. 1) u
MPUMEHSITh 3TH OHATHUS NMPU ONMKMCAHUH BEIIECTB U X MPEBPAILICHUII;

3) UCNONBL308aMb XUMHUYECKYI0 CHMBOJIMKY JUJISi COCTaBJieHHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

4) onpedensimb BAJCHTHOCTb M CTENEHb OKHUCIIEHUS XMMHYECKHX 3JIEMEHTOB B
COEIMHEHUSIX PA3IMYHOTIO COCTaBa; MPUHAIJIEKHOCTh BEIIECTB K OMNPENeIEHHOMY



KJIaCCy COequHEHUH mo (opmysiaM; BUJ XMUMHUUYECKOW CBS3W (KOBAJCHTHAs, NOHHA,
METaJUTMYeCKasi) B HEOPTaHWYECKHX COCIUHCHUSX; 3apsA]l MOHA IO XUMUYECKON
dbopmyIie; XxapakTep cpelbl B BOJHBIX PacTBOpPaX HEOPTaHMYECKUX COCIUHECHHM, THIT
KPHCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTRA;

5) packpvieams cmuici  llepmogmueckoro 3akona JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHMMAHUE: ONUCHLIBAMb U XApaKkmepu3o8ams TaOIMYHYIO
dopmy Ilepuonnueckold cHUCTEMbl XUMHUYECKUX OJJIEMEHTOB: pa3iMyaTh TOHSATUA
«rnaBHas moArpynmna (A-rpynma)» U «mnodounas noarpynna (b-rpymnma)», manbeie u
OOJIBIINE TIEPUOJIBI; COOMHOCUMb 0003HAUYECHHUSI, KOTOPhIE UMEIOTCS B TIEPUOUYECKOM
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB
(coctaB U 3apsn sipa, 00111ee YHUCIIO0 JIEKTPOHOB U paCIpe/ieNIeHUE UX 10 3JIEKTPOHHBIM
CIOSIM); 00bACHAMb O0IME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUN B Tpejeliax MajblX MEePUOJ0B U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS
UX aTOMOB;

6) Knaccuguyuposams XUMHUYECKHE DIEMEHTBI; HEOPTaHWYECKHUE BEIECTBA;
XUMUYECKHE PEaKIuu (110 YUCITy W COCTaBy YYACTBYIOIIMX B PEAKIIUU BEIICCTB, IO
Ter1oBoMY 3G (PeKTy, M0 UBMEHEHUIO CTENIEHEW OKUCICHUSI XUMUUYECKUX DJIEMEHTOB);

7) Xxapakxmepuzosams (Onucvleams) 00IIME U crielinpuIecKue XUMUYECKIE CBOMCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, TTOATBEPIKIAs OTIMCAaHUE IPUMEPAMH MOJIEKYIISPHBIX U
MOHHBIX YPABHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEaKIIUN;

8) cocmasnams yPaBHEHUS AJICKTPOIUTHUECKON JUCCOIMAIIMKM KUCIIOT, IIE0Ueh U
COJICH; TIOJIHBIC M COKpAIIEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO OOMEHa;, ypaBHEHUS
PEeaKINii, TOATBEPKIAIOIINX CYIIIECTBOBAHUE TEHETUYECKOM CBSI3U MEK/Ty BEIIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

9) packpvieams CYIIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakuui
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKIUi;

10) npOcHO3UpPO6amMsb CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHNS XUMUYECKUX TPEBPAIICHUN B PA3TUIHBIX YCIOBHUSX;

11) 8bIYUCAAMb OTHOCUTEIBHYI0 MOJIEKYJSIPHYI0O U MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJIF0 XMMHUYECKOTO dJIeMEHTa 10 (popmylie COeAMHEHUS, MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI TTO YPABHCHUIO XUMHUYECKON PEaKIINH;

12) credosamy TIpaBWIIaM TIOJB30BAHUS XUMHUYECKOW TOCYAOH W J1abopaTOpHBIM
o0opyIoBaHUEM, a TaKXKe IMpaBujaM OOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJHEHUIO JTA00OPATOPHBIX XUMUUYECKHUX OIBITOB IO MOTYYEHUIO
1 cOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a);

13) npoBOOUMb PEAKIUU, TOATBEP)KIAIONIME KAauYeCTBEHHBIH COCTaB PAa3IMYHBIX
BEIIECTB: PACMO3HABAaTh OMBITHBIM TYTEM XJIOPUA- OpOMHA-, MOAUI-, KapOOHAT-,
docdar-, cunmkar-, cyiabdar-, TUIPOKCUA-HUOHBI, KATHOHBI AMMOHHUS ¥ WOHBI
W3YUYEHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
BEIIICCTB;

14) npuMeHsmMb OCHOBHBIC OTEPAIlMU MBICIUTEIHFHOW JEATEIBHOCTH — aHalIu3 |
CUHTE3, CpaBHEHHE, OO0O00IlIeHHe, CHCTeMaTU3allii0, BBISBJIECHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJISI M3YUYEHUSI CBOMCTB BEIIECTB U XMMHYECKUX PEaKLIU;
€CTECTBEHHO-HAyYHble  METOJbl  MO3HAaHUS —  HaONIOZICHWE,  HU3MEpEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN).



3. TEMATHYECKOE IINTAHUPOBHUE KYPCA XUMMUS
9 KIIACC
(1 4 B Hexemo, Bcero 34 vaca)



[IpumMepHBI€ TEMBI, pACKPBIBAIOIIINE
JaHHBIN pa3/ies NporpamMMbl, U KOJUYECTBO
4acoB, OTBOAMMOE HAa X U3YUYEHUE

OcHOBHOE COACPIKAHUC

OCHOBHbBIE BH/IBI JICATCIBHOCTH
00y4JarIuXxCs

Pa3nes 1. BemecTBo 1 xXumuueckue peakiuu (9 4)

[ToBTOpEeHME U yIiTyOIeHHE 3HAHUT
OCHOBHBIX Pa3JiesioB Kypca 8 kiacca (3 9)

[Tepuonuueckuii 3akoH. [lepuoanueckas
crucTeMa XMMU4YecKkux ayemeHToB /. U.
MenaeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KNS, KAJIBIIUS U UX
COEJIUHEHHI B COOTBETCTBUH C
II0JIO’KEHUEM JIEMCHTOB B
MEePUOIUYECKON CUCTEME U CTPOCHUEM UX
atomoB. Kimaccudukaiius 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEILECTB
(MexxayHapoHasi U TpUBUAIbHAS).
XHMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3JIMYHBIM KJIaccam
HEOPraHUYECKUX COEAMHEHUH, NX
TE€HETUYECKasl CBSI3b HEOPTaHUUECKUX
BemecTB. CTpoeHue BEIEeCTBA: BUAbI
XAMUYECKON CBS3U M THITBI
KPUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTB BEIIIECTB OT UX CTPOCHUSI.
JdemMoHcTpanuu

1. Monenu KpuCTaUTHIECKUX PEIIETOK
HEOPraHUYECKUX BEIECTB.

2. KopoTtkonepunoanas n
JUTMHHOTIEpUOIHAsT (hOPMBI
[Tepronuueckoit CUCTEMBI XUMHUYECKHUX
anemenToB JI. 1. Menneneera

m XapaKkTepu30BaThb XUMHUYECKUE
AJIEMEHTBI NIEPBBIX TPEX MEPUOOB, KaJINs
Y KaJbLM 110 UX ITOJIOKEHUIO

B [Iepnoanueckoii cucreme /. Y.
Menneneena.

» KrnaccuduuupoBaTh 1 Ha3bIBaTh
HEOPraHMUYECKNE BEUIECTBA U3YUCHHBIX
KJIACCOB.

m OnuceiBaTh 00IIME XUMHUYECKHUE
CBOMCTBA BEIIECTB PAa3JIMYHBIX KJIACCOB,
MIOATBEPKIATh CBOMCTBA IIpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUH XUMHUYECKHUX
peaKuuu.

» Onpenensars BUJ XUMUUYECKOU CBSI3U U
THUII KPUCTAITINYECKON PEIIETKY BEILIECTBA.
m [IporHo3upoBarek CBOKCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpauBath pa3BEpHYTHIE TMCEMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha MH(OPMAIIHIO
u3 y4eOHUKa M CIPaBOYHBIX MaTepHalOB,
IPaMOTHO  MCIOJI30BaThb  U3YYCHHBIN
MOHATUMHBIN anmnapar Kypca XuMHUH.

m Vcronp30BaTh Ipy BBIIOJHEHUHT
y4eOHBIX 3aJ]aHUH U B TIpoliecce
UCCIIE0BATEIBCKON IEATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPy
XUMUYECKOTO COICpKAHUsA, CIIPAaBOYHbIE
MaTepuaisl, pecypesl HTEpHETA

Tema 1. OcHOBHbBIE 3aKOHOMEPHOCTH
XUMHYECKUX PeaKIui

Knaccudukanus XuMHU4eCKUX peakiui mo
Pa3IMYHbIM NpU3HaKaM (10 YUCIIY U

m PackpsIBaTh CMBICT U3y4acMBbIX
MOHSITUH U IPUMEHATD 9TH ITOHATHS IPU




(2 4)

COCTaBy y4acTBYIOIUX B peaKLUN
BEIIECTB, M0 TEIIIOBOMY 3P deKTy, 1Mo
U3MEHEHHUIO CTENIEHEN OKUCIICHUS
XMUMHAYECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
10 YYacCTHIO KaTalau3aropa). JK30- U
SHAOTEPMUUYECKUE PEAKIIMH,
TEPMOXUMHUYECKHUE ypaBHeHuUs. [TonsTue o
CKOpPOCTH XUMHUYeCKOU peakuuu. [lonsTue
O TOMOT€HHBIX U T€TEPOr€HHBIX PEaKLUsIX.
[TonsiTre 06 0OpaTUMBIX U HEOOPATUMBIX
XMMHMYECKUX peakuusx. [lonsarue o
XMMHYECKOM paBHOBecuU. DaKTOPHI,
BIIUSAIOLIUE HA CKOPOCTb XUMHUYECKOU
peaKkuuu 1 MOoJI0XKEHHE XUMHUYECKOTO
paBHOBecHsI. OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINH
(27eKTPOHHBIN OaaHC OKUCITUTENBHO-
BOCCTAaHOBUTEJIHHON PEAKIINH).
JdemoncTpanuu
1. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOMN
peaKIu OT Pa3INYHbIX PaKTOPOB.

2. Bo3neiicTBue karainzaropa Ha
CKOPOCTb XUMHUYECKON pEAKIUH.

3. [Ipumepbl HEOOpAaTUMBIX U OOPATUMBIX
peaKuuid.

4. CMelIeHrue paBHOBECUSI XUMHYECKON
peaxkuuu.

Botuucnenusn

— KOJINYECTBA BEIECTBA, 00bEMA U MaCChl

peareHToB WX IPOAYKTOB 10 YPABHEHUAM

XUMHYECKUX PEAKIUI

OINMCAHUU CBOMCTB BEILIECTB U UX
IIPEBPALLCHUI.

» KrnaccudummpoBats XuMudeckue
peaxKuy Mo Pa3IMYHbIM IPU3HAKAM.

m YCTaHaBIMBAaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peakliUy OT pa3IMuHbIX
(hakTOpoB.

m [Iporuosuposars BO3MOXHOCTHU
MPOTEKAHUs XUMUYECKUX MPEBPALLCHUN B
pa3IMYHbIX YCIIOBUSIX. Onpenenstsb
OKUCIIUTENb U BOocCTaHOBUTENH B OBP.

m CocCTaBiATh SNEKTPOHHBINA OanaHC
peakuuu.

n [IpousBoauts BBIUNCIICHUS 1o
XUMHYECKUM YPaBHEHUSM.

m BricTpauBath pa3BEpHYTHIE
MIMCbMEHHBIE U YCTHBIE OTBETHI C OITIOPOH Ha
MH(OPMALIMIO U3 yYeOHUKA U CIIPABOYHBIX
MaTepUajgoB, TIPaMOTHO  MCIOJIb30BaTh
W3yYECHHBIN TOHATUHWHBIA amnmapar Kypca
XUMUU;

| HCHOJ’IBSOB&TB HpI/I BBITIOJTHCHUUN
y4eOHBIX 3aJaHuid U B Mpolecce
HCCIIEN0BATENbCKON NEITEILHOCTU
Hay4YHO-TIONYJIIPHYIO TUTEpaTypy
XUMHNYCCKOTI' O COJIGp)KaHI/IH, CHpaBOLIHI)IC

MaTepuaisl, pecypcbl IHTepHETa

Tema 2. DnexkTponuTHyecKas TuCCOLaIus.
XUMHUYECKUE PEAKIIUU B PaCTBOPAX

(4 4)

Teopust FIEKTPOTUTAYECKON AUCCOIUALIHH.
DNEKTPOIUTHI U HEANEKTPOIUThL. KaTHoHBI,
aHWOHBI. MEeXaHU3M IUCCOIMAIU BELIECTB

m PackpbIBaTh CMBICI H3y4aeMbIX TOHATHH,
a TaKXKe CMBICI TEOPUH
AIIEKTPOJIMTUYECKON JUCCOITUAIIIH.




C pa3IMYHbIMU BUJAMU XUMHYECKON CBSI3H.
Crenenp aucconuaiyu. CUIbHBIC U Cl1a0bIe
AJIEKTPOJIUTHI. Peakiiuu noHHOTO 0OMEHa,
yCJIOBHS UX MpoTeKanus. oHHbIe
ypaBHEHUS PEaKIUM.

XUMHUYECKHE CBOMCTBA KHCJIOT, OCHOBaHUM
U COJICH B CBeTe IMpeACTaBICHUH 00
3JEKTPOJIUTHYECKON auccounanuu. Cpena
pactBopa. IloHsTHE O THAPOIU3E COJIEH.
KauecTtBenHble peaknuu Ha KaTHOHBI U
AHUOHBI.

JdemMoHcTpanuu
Onexrpuyeckas NPOBOJUMOCTb PACTBOPOB
BCIICCTB, JBUXCHUC HOHOB B

INEKTPUYECKOM II0JIE.

OnbIThI, UJUTIOCTPUPYIOLINE PU3HAKH
MPOTEKaHMsI PeaKIUii HOHHOTO OOMEHa.
OnbITHI IO ONIPEAETIEHUIO CPE/BI B
pacTBopax coiieil (xJIopuaa HaTpus,
KapOoHaTa HaTpus, XJIOpUAa IUHKA).
JIaGopaTopHble U paKTHUECKUE paboThI
Jlabopamopmubwtii onvim:

Peakiiuu HOHHOTO OOMEHa B pacTBOPax
aeKTponuToB: cyiabsdarta menu(Il) u
ménoyn, kapOoHaTa HaTPUS U COJISTHOM
KHCIIOTBI, peaklus HeNTpanu3aui MexXIy
THJIPOKCUIOM KaJIUsl U COJITHOU KUCIIOTOM.
Ilpakmuueckas paboma: Ne 1. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeME.
Buviuucnenusn

— 10 YpaBHEHUSAM XUMHUYECKUX PeaKIUi

n OOBACHATH IIPUYMHBI
AJIEKTPONPOBOIHOCTH BOJAHBIX PACTBOPOB.
CocTaBiATh ypaBHEHUS JUCCOLMALUU
KHCIOT, IIeJIoUeii U COJIeH, IOJHbICH
COKPAILEHHBIE HOHHBIE YPABHEHMS
XMUMUYECKHUX PEaKIii HOHHOTO OOMEHa.

» [[naHMpoBaTh U OCYLIECTBIIATH HA
[IPAKTUKE XUMUYECKNE IKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIOCHNUS, JIeJIaTh BHIBO/IbI
10 pe3yJIbTaTaM 3KCIEPHUMEHTA.

» CrieoBaTh npaBuiIaM 0€30macHOM
paboTh! B 1abopaTopuu Ipu
MCII0JIb30BaHUN XUMHUYECKOU ITOCY Il U
000py10BaHUS.

» [Ipon3BOIUTE BEIUUCIIEHNUS 110
XUMHUYECKUM YPABHEHUSIM.

m BeicTpanBathe pa3BEpHYTHIE MUCHMEHHBIE
U YCTHBIE OTBETBI C ONOpOM Ha
uHpOpMaLKIO U3 YUeOHHKa U CIIPABOYHBIX
MaTepuajoB, TIPaMOTHO  HCHOJIb30BaTh
U3YYEHHBIM MOHATUMHBINA amnmapar Kypca
XUMUH,

» Vcnonp30BaTh Npy BHIIOJTHEHUH
y4eOHBIX 3aJ]aHUH U B TIpoliecce

U CCIJIEI0BATEIBCKOM 1€ATENbHOCTH
HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEP/KAHUS, CIIPABOYHbIE
MaTepuaibl, pecypcbl MHTEpHETA




Paznen 2. Hemerasibl u ux coenunenus (14 )

Tema 3.
XUMHAYECKAX

T"anorensl
(3 1)

OO61as
3JIEMEHTOB

XapaKTepUCTHKA
VIIA-rpynmsl.

OO01mas xapakTeprCTUKA TAJIOTCHOB.
Oco0OeHHOCTH CTPOCHHUS aTOMOB ITHX
3JIEMEHTOB, XapaKTEPHbIE I HUX
crenenu okucieHus. CTpoeHue u
¢u3nvecKre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha
IpuMepe XJiopa (B3auMOJIEHCTBUE C
MeTaylaMi, HEMETaJUIaMU, IeTI0YaMH).
Xnoposogopon. CosiHas KMUCIIOTa,
XMMHUYECKHE CBOMCTBA, MTOIyYCHUE,
npuMeHeHne. KauecTBeHHbIE peakuy Ha
rajoreHu1-uoHsl. JleficTBue xiopa u
XJIOPOBOZOPO/A HA OPTaHU3M UYEIIOBEKa.
Baxxueiinme XJIOpuabl U UX HaXOXKICHHUE B
pHUpoJIe.

JdemoncTpanuu

BuneomaTepuaiisl: TaJoreHbl U UX
COEIMHEHMUSL.

OO6pa3siibl XJI0pUIOB.

JlabopaTopHbIe U NPaKTHYEeCKHUe
padoThI

Jlabopamopnuwiii onvim: Pacrio3HaBaHue
XJIOPU/I-NOHOB.

Ilpakmuyeckas paboma: Ne 2. Ilonydenue
COJISTHOHM KHMCIIOTHI, U3yUeHHE €€ CBOICTB.
Buviuucnenun

— IO YpaBHEHHSIM XUMHYECKUX pEaKIni,
€CIIU OJIMH U3 PEareHTOB J]aH B U30BITKE;

n  OOBICHATH 00IIKE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB HEMETAJIIOB U MX
COEIMHEHU B Ipezeiax MajblX IEPUOIOB
U I1aBHBIX noArpynn Ilepuoanueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB C
y4€TOM CTPOEHUS X aTOMOB.

m XapakTepuzoBaTh GU3NYECKUE U
XMMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB
rajloreHoB (Ha IpUMepe Xjaopa) u
CJIO’KHBIX BEILLECTB (XJIOPOBOAOPO/A,
XJIOpUA HATPHA), CIOCOOBI UX TOJIYyYCHHUS,
IPUMEHEHHE U 3HaUYCHHE B IIPUPOJE U
KU3HU YEJIOBEKa.

m Omnpenenars raJoreHu-uoHbI B
pacTBope.

m [InmaHupoBaTh W OCYIIECTBJIATH Ha
MPAKTUKE XHUMHUYECKHE HKCIIEPUMEHTHI,
NPOBOJIUTH HAOIIOEHUS, JIeNaTh BHIBOJbI
0 pe3yJibTaTaM skcrepumenTta. CienoBaTh
npaBuiaM  Oe3zomacHo  paboTel B
nabopaTopun npu WCTIOTb30BaHUH
XUMUYECKOH MOCyIbl 1 000py10BaHHUS.

m BreicTpauBath pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha
nH(pOPMALIMIO U3 yUeOHUKA U CIIPABOYHBIX
MaTepUajoB, TIPaMOTHO  MCHOJIb30BaTh
VM3YyYECHHBIN TOHSATUMHBIN amnmapar Kypca
XUMUH.

00BEMOB ra3oB 10 YPaBHEHUIO peakiiui Ha | m Vcnonb3oBath DU BBIIOJHCHUU
OCHOBE 3aKOHA OOBEMHBIX OTHOIICHUI y4eOHbIX 3aJaHMii © B  Ipolecce
rasoB HCCIIE0BATEIBCKON JESATEIIBHOCTH

Hay4HO-IIONYJIAPHYIO JIUTEPATypy




XMUMUYECKOIO COJIEp/KaHUs, CIpPaBOYHBIE
MaTepuaisl, pecypebl MHTEpHETA




Tema 4. OO6mas XapakTepUCTUKA
xumuyeckux 35eMeHToB VIA-rpynnsl. Cepa
u e€ coenuHeHus (3 1)

OO6mas xapaktepucTuka 3J1eMeHToB VIA-
rpynnbl. OCOOEHHOCTH CTPOCHHS AaTOMOB
3THUX AJIEMEHTOB, XapaKTepPHBIE I HUX
cTeneHu okucieHus. CTpoeHue u
(u3nuecKkre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJa U Cephl. AJIJIOTPOITHBIE
MoAU(UKAIIHI KUCIOPOAA U CEePHI.
XHUMHUYECKUE CBOWMCTBA CEPHI.
CepoBonopo, ctpoenue, Gpuzndeckue u
XUMUYEeCKHUe cBOMCTBa. OKCUIIBI CEPBI
KaK MPEeJICTABUTENU KUCIOTHBIX OKCHJIOB.
Cepnas xucnota, pu3nvecKue

1 XMMHUYECKHUE CBOKCTBA (00IIME KakK
MpeACTaBUTENS Klacca KUCIOT U
cneruuIecKue), IpuMeHeHue.
XHWMHYECKHUE PEAKINH, JIEKAIUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4YeHUS
CEpHOI KUCIIOTHL. ATInapatsl U
MPOTEKAOIIKEe B HUX MPOIECCH (Ha
TIpUMepe MPOU3BOJICTBA CEPHOI KUCTIOTHI).
Comnu cepHOM KHUCIIOThI, KAUeCTBEHHAs
peakius Ha CyJb(aT-noH.

Haxoxnenue cepbl 1 €€ coeqnHEHU I

B MPUPOJIe. XUMHUUYECKOE 3arpsi3HECHUE
OKpY’KaloIllel cpeabl COeAMHEHUSIMU
cepbl (KUCTOTHBIC JIOK/IU, 3aTrPSI3HEHHE
BO3/IyXa M BOJJOEMOB), CIIOCOOBI €T0
MPEAOTBPAIICHUS.

JdemMoHcTpanuu

Konnexuuu (Bumeomatepuasl): cepa

U €€ COCIMHCHMUS.

OO6yrnuBaHue caxapa MoJ| AeHCTBUEM
KOHUEHTPUPOBAHHON CEPHOU KHUCIIOTHI.
JlabopaTopHble M IPAKTHYECKHE

m OOBACHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3emMeHTOoB VIA-
IPYyMIbl U UX COSTUHEHUIA

C Y4€TOM CTPOEHHUS UX aTOMOB.

m XapaktepuzoBaTh GU3NUYECKUE

Y XMMHYECKHE CBOMCTBA IMPOCTOIO
BEIIECTBA CePhl U €€ COCAMHEHUN
(cepoBOOPO/IA, OKCUIOB CEPBHI, CEPHOU
KHCJIOTBI, CYJIb(aTOB), CIIOCOOBI UX
MOJTyYEHUs1, TPUMEHEHUE U 3HAYCHUE B
MPHUPOJIE U )KU3HH YEIOBEKa.

n  Onpenenste HaaM4Ke CyIb(HaT-HOHOB B
pacTBope.

m  OOBACHATH CYHIHOCTH SKOJIOTUUECKHUX
npo0JieM, CBSI3aHHBIX ¢ epepaboTKOM
COETMHEHUH CEpHI,

m [InaHupoBaTh M OCYyIIECTBIIATH Ha
MPAKTUKE XUMHUYECKUE IKCIIEPUMEHTHI,
MIPOBOANTH HAOIOICHUS, IeJIaTh BBIBOBI
0 pe3yJibTaTaM SKCIIEPUMEHTA,;

s CrnenoBath mpaBuiiaM 06€30MacHOM
paboThl B 1abopaTopuu pu
HCIOJIb30BAaHUH XUMUYECKON OCY/IbI U
00opynoBaHus;

m [Ipou3BOaUTH BBEIYMCIICHUS 110
XUMUYECKUM YPaBHEHUSIM;

s Hcnonb30Barh npu BHINOIHEHUN
y4eOHBIX 3aJaHUI TEKCThl y4eOHUKa,
cnpaBouHble MaTepuansl ([lepuonnyeckyro
CHUCTEMY XUMHUYECKHUX d7ieMeHToB /. U.
MenpeneeBa, TaOJIHIy paCTBOPUMOCTH
KHCJIOT, OCHOBAHMI U COJICH B BOJE,
AIEKTPOXUMHUUYECKUH PsIl HAIPSIKEHUN
METaJUIOB).;




padoThI

JIabopaTopHBIE OMBITHI:

OO6HapyxeHue cyyib(aT-uOHOB.
BsaunmopeiicTBue pa30aBiIeHHON cepHOI
KHCJIOTBI C IIMHKOM Brruncienus

—I10 ypaBHEHHSIM XUMHUYECKHX PEAKIIHUii;
—MacCOBOH JIOJIU BBIXOZA MTPOAYKTA
peakuuu

» lcrnonb30BaThk NpH BHINOTHEHUH
y4eOHBIX 3aJJaHUi U B IIpoIiecce
HCCIIEI0BATEIIBCKOM IESITETbHOCTH
HAy4HO-IIOIYJIAPHYIO JIUTEPATYPY
XMMHUYECKOTO COJICPKAHUS, CIPAaBOYHBIC
MaTepHalsl, pecypcsl IHTepHeTa

Tema 5. OOGmiast xapakTepucTHKa
XUMHUYECKUX IEMEHTOB VA-TpyIIIbL.

A3ot, pochop u ux coequHEHUS
(4 9)

OO6mas xapakrepucTuka 31eMeHToB VA-
rpynnbl. OCOOEHHOCTH CTPOCHHS AaTOMOB
3THUX AJIIEMEHTOB, XapaKTEPHBIE I HUX
CTEIICHH OKHCJICHUS. A30T,
pacnpocTpaHeHue B pupoe, pusndeckue
U XMMH4YeCcKHe cBoiicTBa. Kpyrosopot
a30Ta B mpupoje. AMMHUaK, ero Gpu3ndecKue
Y XHMHYECKHE CBOMCTBA, TTOJy9IeHUE U
npuMeHenue. Conu aMMOHHS, UX
(u3HUecKre U XUMHUYIECKUE CBOKCTBA,
npuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHSI.

A3OTHAas KUCIOTa, €€ hru3ndecKkue u
XUMUYECKHE CBOMCTBA (OOIIHE KaK
MIPEICTaBUTEINS KJIacca KUCIOT U
cnenuduaeckue). Mcrnons3oBanne
HUTPATOB U COJIEH aMMOHHS B KA4eCTBE
MUHEpaJbHBIX y100peHni. XUMHuyeckoe
3arpsi3HEHUE OKPYIKaIOIIEH cpebl
COCTUHEHUSIMU a30Ta (KUCIIOTHBIC JOMK/IH,
3arpsi3HEHUE BO3/IyXa, TOYBBI U BOJAOEMOB).
docdop, atoTporHbIe MOIUPUKAIIN
docdopa, pusudeckre U XUMHIECKUE
CBOMCTBA.

m OOBACHATH 00I1IME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB AieMeHTOB VA-
IPYIIBI U UX COEAUHEHUHN C YUETOM
CTPOEHHS UX aTOMOB.

m XapaktepuzoBaTh GU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
a3oTa u (hocdopa 1 UX COeTUHEHHIA
(ammmaka, coseit aMMOHMS, a30THOU
KHCJIOTBI, HUTPATOB, okcuia Gocopa(y)
u ochopHoit KUCIOTHI, PocdaToB),
CHoCcOOBI UX MOMYYSHUs, IPUMEHEHUE U
3Ha4YeHHE B MIPUPOE

Y J)KU3HU YeJIOBeKa.

n  Onpenenste HOHBI aMMOHUS U docdart-
MOHBI B pPaCTBOPE.

OOBACHATH CYIIHOCTh SKOJIOTMUECKUX
po6JeM, CBI3aHHBIX ¢ HAXOXKACHUEM
coemHeHuH a3ora u ¢pocdopa B
OKpy»Karomieu cpene. Ilnanuposarts u
OCYUIECTBIISATh Ha

MPAaKTUKE XUMUYECKHUE IKCTIEPUMEHTHI,
MPOBOAMTDH HAOIIOIEHUS, 1e1aTh
BBIBOJIBI 110 pe3yJIbTaTaM KCIIepH

MEHTA.

m CrnenoBath mpaBuiaM 6e30macHOM
paboTHI B TaOOPATOPUHU TIPH MCTIOTB30




Oxkcun pochopa(V) u pochopnas kuciora,
¢u3nvecKkre 1 XUMHUYECKHE CBOMCTBA,
nonydenue. KayectBennas

peakuus Ha GochaT-nOHBI.
Hcnons3zoBanue GpocdaToB B KAYECTBE
MUHEpAIbHBIX YI00peHuil. 3arps3Henue
MIPUPOIHBIX BOJOEMOB (ochaTamu.
JdemMoHcTpanuu

Komnexkuuu: pocdop u nx coenuHeHus.
B3anmopnencTere KOHIIEHTPUPOBAaHHOU
a30THOM KUCJIOTHI C MEIBIO.
JlaGopaTopHble H MPpaKTHYECKHE
padoThI

Jlabopamopuvie onvimui:

1. BzaumopeicTBie coineil aMMOHHUS

C WIENIOYBIO.

2. O3HaKoMJIEHHE ¢ 00pa3liaMH a30THBIX
1 (pocPopHBIX y10OpPEHHIA.
Ilpaxmuueckas paboma:

Ne 3. TlonyueHnue aMmmuaka, U3yueHue
€ro CBOMCTB.

Botuucnenusn

— M0 YPaBHEHHSIM XUMHUYECKHUX PeaK
i

BaHMM XUMHUYECKOU MOCY 1B U 000pYI0
BaHUS.

m [[pon3BOIUTH BEIYUCIICHUS 110 XUMUYE
CKHM YPaBHEHHUSIM.

m lcnionb30BaTh 1pU BBINOJIHEHUHT
y4eOHBIX 33JJaHU{ TEKCThI yUeOHUKA,
CIIpaBOYHBIC MaTepHUabl (IEPHOINYE
CKYIO CUCTEMY XUMHUYECKHUX JIEMEHTOB
. . MenneneeBa, Tabiuily pacTBOpU
MOCTH KHMCJIOT, OCHOBAHHWI M COJICH B
BOJI€, AIIEKTPOXUMHUYECKUN Pl
HaIpPsDKEHUN METAIIIOB).

m lcnionbp30BaTh MpH BBINOJIHEHUHT
y4eOHBIX 3aJjaHUi U B IIpoLecce
HCCIIeI0BATEIbCKOMN eI TEILHOCTH
HAayYHO-TIONYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOTO COAEPKAHUsI, CIIPABOY
HbIE MaTepualibl, pecypcsl MHTEpHETA

Tema 6. OOmmas xapakTepucTuKa
XUMUYECKUX JIeMEHTOB |V A-rpymibl.

Yraepon ¥ KpeMHHUIA U X coenuHeHus (4

4)

Yrnepon, amioTponHbie Mo AU (DUKAIH,
pacrmpocTpaHeHue B pupoie, GU3NIecKre
Y XUMHYECKHEe CBOMCTBA. AJCOpOIIus.
KpyrosopoT yriiepoaa B mpupoe.
Oxcupsl yraepoaa, ux pusudeckue u
XHMHYECKHE CBOMCTBA, UX JICHCTBHE HA
YKUBbBIE OPraHU3MBbl, IOJIyYEHHE U
MIPUMEHEHHE. DKOJIOTHYECKUE TTPOOTIEMBI,
CBs3aHHbIE ¢ okcuaoM yraepoaa(ly);
TUIOTE3a TNI00AIbHOI0 HOTEIICHUS

n  OOBIACHATH O0IIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB AemMeHToB |VA-
IPYIIIBI U UX COCAUHEHUN C y4ETOM
CTPOEHHS UX aTOMOB.

n XapakTepu3oBarh (hpU3NYECKHE

1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yIaepoaa U KpEMHUS U UX COSAUHEHUN
(oKCcHUI0B yriiepoJa, yroiabHOW KUCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUS,KPEMHUEBON
KHCJIOTBI, CUJTUKATOB), CIOCOOBI X




KJIUMaTa; TapHUKOBbIH 3 (dekT. YroiapHas
KHCJIOTa U €€ CONH, UX (PU3nUecKue u
XHUMHUYECKHE CBOWCTBA, MTOTyYEHHE U
npuMeHeHne. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbIL. Vcronb3oBanue
KapOOHATOB B OBITY, MEIUIIUHE,
MPOMBIIIIIEHHOCTH, CETbCKOM XO3SICTBE.
[lepBoHayaIEHBIE TIOHATHUS 00
OpPraHUYeCKUX BEIIECTBAX KaK O
COEAMHEHUSX yTIIIepoia: 0COOCHHOCTH
cocraBa u crpoenus. [lonstue o
OMOJIOTHYECKH BaYKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriieBojiax. MarepuaabHOE
€IMHCTBO

OpPraHUYECKUX U HEOPraHMYECKUX
COECIMHEHUM.

KpemHuuii, ero ¢puzndeckue u Xxummuue
CKHE CBOICTBA, MOIYYCHUE U TPUMEHE
HUE B JIEKTPOHUKE.

CoenuHeHHs KPEMHHS B TIPUPOJIE.
OO6mue npencrabieHus 00 OKCUae
kpeMHusA(1Y) 1 kpeMHHEBOH KUCIOTE.
CunMkarel, UX UCTOJIb30BaHUE B OBITY,
MeIUIIMHE, TPOMBIIIIICHHOCTH. Bax
HelIme cTpouTeNnbHbIe MaTepUabl:
KepaMHKa, CTeKIIO, IEMEHT, OETOH,
xene300eToH. [Ipobnembl 6e30macHOro
WCTIOJIb30BAHUS CTPOUTEIEHBIX MaTe
pHaJIOB B TOBCEHEBHOM KU3HHU.
JeMoHcTpanumn

Mopenu KpUCTAIIIMYECKUX PEIETOK
anmasa, rpadura, MoIeKysl Qysuiepe- Ha.
AncopO1ust pacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM yriaéM. [IpoTrBoras.

HOJIyYEeHHUs, IPUMEHEHUE U 3HAYEHUE B
IIPUPOJIE U )KU3HU UEIIOBEKA.

m Omnpenenars kapOOHAT- U CUIIUKAT-
HOHBI B pacTBOPE.

m OOBACHATH CYIIHOCTb 9KOJOTHYECKUX
po0JieM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKHUCIIOrO T'a3a B OKPY KarolLlen cpeie.
m MmoctpupoBaTh B3auMOCBsI3b
HEOPraHUYECKUX COEMHEHUH yIiiepoaa u
OpraHMYECKUX BEILECTB.

[TnanupoBaTh U OCYILECTBIAThH HA
[IPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI
IPOBOJUTH HAOJIOACHNUS, JIeJIaTh
BBIBOJIbI 110 pe3yJIbTaTaM SKCIIEPUMEHTA.
m CrnenoBath npaBuiIaM 06€30MacHO
paboTHI B Ta0OPATOPUU TIPHU UCTIOTB30
BaHUM XMMHUYECKOH MOCYIbI U 060py 0
BaHUS.

m Vcrosb30BaTh IpH BBIIOJHEHUT
y4eOHBIX 3aJaHUI TEKCThl y4eOHUKa,
cnpaBouHble Matepuaisl (Ilepuoanye
CKYIO CUCTEMY XMMHUYECKUX 3JIEMEHTOB
. . Menneneea, Tabnuily pacTBOpu
MOCTH KHCJIOT, OCHOBAaHHHU M COJICH B
BOJIE, DJIEKTPOXUMUYECKUH PAJT
HaNpPsDKEHUH METaJlIOoB).

m Vcronp30BaTh Ipy BBIIOJHEHUT
y4eOHBIX 3aJ]aHUH U B TIpoliecce
UCCIJIEI0BATEIBCKOM 1E€ATENbHOCTH
HAY4YHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEPKAHUs, CIIPABOYHbIE
MaTepHaisl, pecypcsl IHTepHeTa,




Buneomarepuaisl: cuiMKaTHas Ipo
MBIIIJIEHHOCTb.

Mozenu MONEKyJl OpraHUYECKUX BE

LIECTB.

JlabopaTopHble U IpaKTH4YecKHe padoThl
Jlabopamopnuiii onvim:

KayecTBeHHast peakiys Ha KapOOHAT-HOH.
Ipaxmuueckue pabomul.

Ne 4. ITonyuyenue yriaekuciaoro rasa.
KauecTBeHHas peakuusi Ha KapOOHAT-HOH.
Ne 5. Pemienne skcniepuMeHTaIbHbBIX 3a/1a4
o teme «Hemeraisn.

Buviuucnenua

— [0 YpaBHEHUSIM XUMUYECKUX PeaKui,
€CJIM OJIMH U3 PEareHTOB JIaH B BUJIE
BOJIHOTO PacTBOpa C U3BECTHOW MAaCCOBOM
J0JIer

Paznen 3. Metasiibl u ux coennnernus (10 u)

Tema 7. OOmue cBOWCTBA
Meranos (2 4)

OO01mas xapakTepucTUKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAaHUH MX
nosioxkeHus B [leproguueckoit cucreme
xuMudeckux dyemenToB 1. Y. Menaeneena
U CTpoeHUs aToMOB. CTpOEHHE METAJIJIOB.
Mertannndeckast CBsSI3b M METaJUIMYECKast
KpUCTaJIJINYECKasi pelI€éTKa.
DIEKTPOXUMHUYECKUI Pl HAPSIKEHUN
MeTaiI0B. PU3NUECKUe U XUMUYECKUE
cBoiicTBa MeTaoB. OO01IMe criocoOsl
nostyyeHus Metayos. [lonsTue o
KOPPO3UHU METAIIJIOB U OCHOBHBIE CITOCOOBI
3amuThl OT Koppo3uu. Criiassl (CTamb,
YyTyH, TIOPATIOMUHUN, OpOH3a), UX
MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.
JdemoHcTpaunu

m PackppiBaTh CMBICT H3y4aeMbIX
MOHSTHIA U IPUMEHSTH OTH ITOHATHUS TIPU
OTHCAHUU CBOMCTB BEIIECTB U HX
IIPEBPAILECHHI.

m OOBsACHATH 00IIME 3aKOHOMEPHOCTH B
W3MECHCHUH CBOHCTB JJICMEHTOB-METAJI-
JIOB U UX COEMHEHUU C YYETOM CTPOCHHS
UX aTOMOB.

s XapakTepu3zoBaTh CTPOCHHE METAIJIOB,
obmue puznyecKne U XUMUYECKHE
CBOICTBa MeTaJIOB. XapaKTepU30BaTh
o0mue crocoObl OTYYSHHS METAJIOB.

n CrenoBath npaBuiiaMm 0e30mMacHOM
paboTHI B TabopaTopuu npu
MCIIOJIb30BAHUU XUMUYECKOU MOCY/IBI U
000pyTOBaHuUS.




O3zHakoMJieHHe ¢ 00pa3laMi METauIoB U
CIJIaBOB, UX (PM3NYECKHMHU CBOWCTBAMH.
Mopenu KpUCTAIIMYECKUX PEIIETOK
METaJIJIOB.

Buneomarepuansl: KOppo3us METAJLIOB.
JlabopaTopHble U IpaKTHYeCKHe PadoThl
Jlabopamopuvie onvimsi: O3HaKOMJICHHE C
o0pa3iamMu CIIaBOB METAJLJIOB.
3aBUCUMOCTBh CKOPOCTH pEaKIMU MeTajlia ¢
KHMCJIOTOM OT IPUPOBI METAJIIA.
Buiuucnenua

— 0 YpaBHEHUSIM XUMUYECKUX PEAKIUH,
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
puMecH

m [Ipou3BOAUTH BBIUUCIIEHUS 110
XUMUYECKUM yPaBHEHUSIM.

m lcronp30BaTh MU BINOJIHEHUH
y4eOHBIX 33JaHUN TEKCThI yUeOHUKA,
cnpaBouHsle Matepuaisl (Ilepuoanyeckyro
CUCTEMY XMMHMYECKUX d1eMeHTOB /1. 1.
MenieneeBa, TabIUIy paCTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH B BOJE,
AIIEKTPOXUMUYECKUN PsJ HAIPSDKEHUH
METaJIIOB).

m lcronp30BaTh MU BHINOJIHEHUH
y4eOHBIX 3aJjaHUi U B IIpoLECcCe
UCCIIEI0BATEIbCKON AEATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJEP/KAHUS, CIIPABOYHbIE
MaTepuabl, pecypebl MHTEpHETA

Tema 8. Baxkueiiime MeTauIbl U UX
coenuHeHus (8 1)

Il{enounsie MeTamisl. IlonoxeHue B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemeHToB JI. 1. Menzaeneesa, crpoeHue
atoMoB. Haxoxnenue B mpupoe.
dusnyeckre 1 XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpust U Kanwusi). OKCUIBI U
TUAPOKCHUIBI HATpUs U Kanus. [Ipumenenue
IIEJTOYHBIX METAIIOB U UX COSTUHCHUM.
[[lenouHo3emMenbHbIE METaIbl MarHuil |
KaJIbINH, cTpoeHre atomoB. [lonokeHue B
[lepuoanueckoit  cucreMe  XUMHUYECKHX
anemenToB [[. 1. Menneneera. Haxoxaenue
B mnpuponae. Dusznueckue M XUMHUYECKHE
CBOICTBA. Baxxueiiniue COCTUHEHUSI
KalblUs  (OKCHUI, THAPOKCHUIl,  COJIH).
JKécTtkocTh BOABI U CIOCOOBI €€ YCTpaHEHUS.
Amomunuii. [lonoxenne B [lepuoguyeckoit
CHCTEME XMMHUYEeCKHX deMeHToB /. 1.

n B OOBACHATH 00IIMEe 3aKOHOMEPHOCTH B
M3MEHEHUHN CBOMCTB 2JIEMEHTOB-METAJI- JIOB
B IpyHnmax M HUX COCIMHEHHH C Yy4ETOM
CTPOCHMsSI MX aTOMOB. XapaKTepHU30BaThb
¢usnyeckue M XMMHYECKHE CBOWCTBA
MPOCTBIX  BELIECTB  METAUNIOB M UX
coequHEHUN  (OKCHJIOB,  THIPOKCHJIOB,
coeit), CrocoObl  MX  MOJIy4EHHS,
IIPUMEHEHHE M 3HAYEHHE B IPUPOAE H
KU3HM YEJIOBEKA.

m Pacno3naBaTh ¢ IOMOIIBIO
KaueCTBEHHBIX peaKlUii HOHBI METAJUIOB
(MarHus, amfOMUHUS, IIUHKA, JKEJIE3a,
MeJH).

» [lnanupoBats u ocyIecTBIATH HA
IIPAKTUKE XUMHYECKNE YKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOCHNUS, JIENIaTh BBIBO/IBI
10 Pe3yJIbTaTaM SKCIEPUMEHTA.




MenpeneeBa, CTpOEHUE aTOMA.
Haxoxnenue B npupone. Puznueckue u
XUMHUYECKHUE CBOKCTBA. AM(OTEpHbIE
CBOMCTBa OKcHJia U ruapokcua. JKeneso.
[Tonoxenue B [lepuoanueckoi cucreme
XUMUYECKUX djiemeHToB /1. U.
MenpeneeBa, CTpOEHUE aTOMA.
Haxoxnenue B npupone. Puzndeckue u
XUMHYECKUE cBoicTBa. OKCHUIBI,
ruapokcuabl u conu xene3a(ll) u
xeneza(1l).

JdemMoHcTpanuu

BzaumopeiicTBue HaTpus ¢ BOJIOM.
OxkpaiMBaHue MIaMeH HOHAMU HATPUs U
Kajus.

OxkpaimBanue MmiaMeHu HOHAMU KaJIbIIHsI.
BzaumoneiicTBre okcHuia Kb C BOJOM.
Buneomarepuansl: ropeHue xkemne3a B
KHUCJIOPOJIE U XJIOpE.

JlaGopaTopHble U IpaKkTHYeCKHEe PAdOTHI
Jlabopamopuvie onvimei:

O3HakomiIeHHE C 00pa3aMu aTIOMUHHS U
€ro CILIaBOB.

AmMdoTepHbIe CBOMCTBA THAPOKCH A
ATIOMUHUSL.

KadecTBeHHBIE peakIiy Ha HOHBI

Kesesa.

Ilpakmuueckue pabomol.

No 6. JKEcTKOCTh BOJIBI M METOBI €€
YCTpaHEHHSI.

Ne 7. PemieHne 5KCIIepUMEHTAIIBHBIX
3a7a4 no teme «MeTaiby.

Buiuucnenua

m CrnenoBatb MpaBuiIamM 0Oe3o1acHoi
paboThI B TabOpaTopuu P UCTIOIB30BAHUHT
XUMHUYECKOH MOCyAbl U 000PYJOBAHHUS.

n [IpousBoauTh BEIYMCIEHUS IO
XUMUYECKUM YPABHEHUSM.

BeicTpauBath pa3BEPHYTHIE MIMCbMEHHBIE U
YCTHBIE OTBETHI C OMIOPO Ha MH(POPMAIUIO
13 yueOHUKa U CIIPAaBOYHBIX MaTEpUasOB,
IPaMOTHO MCIOJIb30BaTh U3y4YCHHBIN
MIOHATUMHBIN annapar Kypca XMMUH.
Vcnonb30BaTh MU BHIIOTHEHUH YYEOHBIX
3aJlaHUI U B IIPOLIECCE UCCIEN0BATEIbCKON
JIeATEIbHOCTH HAay4YHO-TIOMYJISIPHY IO
JUTEPaTypy XUMUUECKOIO COJIepPKaHuUs,
CIIpaBOYHbBIE MAaTEPHAIIbI, PECYPCHI
Nutepnera




— [0 YpaBHEHHUSIM XUMUYECKUX PeaKIui,
€CJIM OJIUH U3 PEarcHTOB JIaH B U30BITKE
WM COACPIKUT MPUMECH;

— MacCOBOM JI0JIM BBIX0/1a MPOIYKTA
peakuuu

Pa3nea 4. Xumus n okpy:kawomas cpeaa (1

1)

Tema 9. BemecTBa 1 MaTepualibl B XKU3HU
yenoBeka (1 )

HoBele MaTepranbl U TEXHOJIOTHH.
BemectBa u Marepuansl B IOBCEIHEBHOU
JKU3HU 4eJI0BEKa. XMMHUsI U 310POBBE.
be3onacHoe UCIIONB30BaHKUE BEIECTB U
XMMHUYECKHUX peakiuil B ObITy. [Ipupoansie
HCTOYHUKHU YTIEBOJIOPOAOB (YroJb,
PUPOJHBIH ra3, HeTh), IPOILYKTHI UX
nepepaboTKH, UX POJIb B OBITY U
IIPOMBIIITIEHHOCTH. OCHOBBI
JKOJIOTUYECKON I'PAaMOTHOCTH. XUMHUYECKOE
3arpsI3HEHUE OKPYIKAOLIEN Cpebl
(mpenenbHO OMycTUMAasi KOHIIEHTpaIs
BemiectB — [1/1K). Posb xuMuu B pereHnu
9KOJIOTUYECKUX TTPOOIeM

m XapakTepu3oBaTh POJIb XUMHH B
paznuyHBIX chepax AeaTeIbHOCTH JTI0JIEH,
OCHOBHBIE BEILIECTBA I MaTE€pPHAIbI,
NPUMEHSEMBIE B )KU3HU COBPEMEHHOTO
YeloBeKa.

n  OOBICHATH yCIOBUS O€30IaCHOTO
MCIIOJIb30BaHUs BEIIECTB U XUMHUECKHUX
peaxiuii B ObITY.

»  AHaIM3UPOBATh U KPUTHUECKH
OIIEHUBATh WH()OPMAIIHIO O BIUSHUH
IPOMBIIIJIEHHOCTH, CEJILCKOTO X0341CTBa,
TpaHCIOPTA U Ap. HA COCTOSIHUE
OKPYXKaIOIIEH CPedbL.

m YMeTh OKa3bIBaTh MEPBYIO IOMOIIb TIPH
XMMHUYECKHX 0XKOTax U OTPaBJICHUSX.
[TpuHUMAaTh yuacTHe B 00CYKICHUH
npobIeM XMMUYECKON U SKOJIOTHYECKOM
HAIPaBJICHHOCTH, BRICKA3bIBATh
COOCTBEHHYIO MO3UIHIO 10 NpodiieMe U
IpeJUIarath BO3MOXHBIE IyTH €€ peIIeHus




[Ipn paspaboTtke paboueil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHMU JOJDKHBI OBITH
YUTEHBI BO3MO>XHOCTH HCIIOJIb30BaHUS 3JIEKTPOHHBIX (UM(POBBIX) 00pa30BaTENBHBIX PECYPCOB,
SBIISIFOIIMXCST y4eOHO-METOAMYECKUMHI MaTepruaiaMy (MyJIbTUMEIUITHBIE IPOTPAMMBI, SJIEKTPOHHBIC
yu4eOHHKM ¥ 3aJauyHUKH, ODJICKTPOHHbIC OHOIMOTEKH, BHUPTYyaJbHBIE Ja0OpaTOpUU, HIPOBBIE
IPOTPaMMBbI, KOJJIEKIIMU IIU(POBEIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3yEMBIMH JUIS OOYUCHHS U
BOCIIUTAHUSI PA3TUYHBIX TPYIII TOJIb30BATENCH, IPEACTABICHHBIMU B SJIEKTPOHHOM (LU(BPOBOM) BUIE
U peann3yromuMH aunaktudeckune Bo3mMoxkHoctd WKT, conmepkanume KOTOPBIX COOTBETCTBYET
3aKOHOJATEILCTBY 00 00pa3oBaHUU.
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