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IHosicHuTeIbHASA 3aNUCKA.

[Iporpamma 1mo XMMUHM Ha YpOBHE OCHOBHOT'O 00ILIEro o0pa3oBaHMs COCTaBJIEHA HA OCHO-
Be TpeOOBAaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO
obmiero obpasoBanusi, npeacraBieHHbIX B PT'OC 00O, ¢ yuérom pacrpenenéHHbIX M0 KilaccaM
POBEPSEMBIX TPeOOBaHUIN K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00Opa30BaTeIbHOW MPOrpaMMBI
OCHOBHOT'O 00IIIero o0pa3oBaHMsl U DIIEMEHTOB COACP)KAaHUS, NMPEJICTABICHHBIX B YHUBEPCAIIb-
HOM KoAu(HUKaTOpe 10 XUMHUH, a TaK)Ke Ha OCHOBE (peliepalibHOM MporpaMMbl BOCIIUTAHUS 00Y-
YAOIIUXCS MPH TOJTYYEHUH OCHOBHOTO 0011ero oOpazoBanus U ¢ yuétom Konnenuuu npenojaa-
BaHMs y4eOHOTO IpeaMera «XHUMHs» B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoit denepa-
LIMY, PEATU3YIOIIUX OCHOBHBbIE 00LIe00pa3oBarenbHble nporpammsl (yTB. Pemennem Kosneru-
uMunnpocsenieHus: Poccuu, mporokos ot 03.12.2019 Ne [TK-4BH).

CornacHO cBOEMY Ha3HAYEHMIO Iporpamma M0 XMMHMM JA€T MPEACTaBICHUE O LENsX,
oOmieil crpareruy OOy4eHHs, BOCIIUTAHUS M PAa3BUTHUS OOYYAIOIIMXCS CpPEACTBAMHU Y4eOHOIO
IIpeIMeTa, yCTaHABIMBAET 00s3aTENIbHOE NIPEIMETHOE COJEpKaHUE, IIPEyCMAaTPUBAET paclpe-
JIEJICHHE ero IO KJIacCaM U CTPYKTYPHUPOBAHUE €ro IO pa3jeliaM U TeMaM MporpamMMbl, Ompese-
JSI€T KOJINYECTBEHHbIE U KAaYECTBEHHbIE XAPAKTEPUCTUKHU COJAEpKaHUS, JaéT MPUMEPHOE pac-
npeselieHne y4eOHbIX 4acoB MO TEeMATUYECKUM pasjielaM MPOrpaMMbl U PEKOMEHIYEeMYIO I10-
CJIEIOBATEIbHOCTh UX M3YYEHUS C YUETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIO-
TUKU y4eOHOT0 Impolecca, BO3PACTHBIX 0COOEHHOCTEH 00y4aroIIUXCsl, OMPEIesieT BO3MOXKHOCTH
npeaMeTa Uil peau3aiii TpeOOBaHMA K pe3yIbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON
porpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs, a TakKe TpeOOBaHMI K pe3yibTaTaMm
oOydyeHHs XMMHMM Ha YpOBHE Lie€Jedl M3ydeHHs IMpeAMEeTa M OCHOBHBIX BHJOB yueO-
HO-TI03HABATEIBHON JIEATENbHOCTH (Y4eOHBIX AEWCTBUI) yY€HHKA MO OCBOEHUIO Y4eOHOTO CO-
JepKaHusl.

Bximag xumuu B JOCTIKEHHE 1€ OCHOBHOTO 0O0IIero o0pasoBaHHsi 00YyCIOBIEH BO
MHOI'OM 3Ha4Y€HHEM XMMUYECKOW HAyKU B IO3HAHUU 3aKOHOB IPUPO/bI, B PA3BUTUHU IIPOU3BOU-
TEbHBIX CUJI O0IIECTBA U CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.

XUMUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK PaclpOCTpaHUIIa CBOE BIMSHHUE HA BCE
00J1aCTH 4eJ0BEYECKOI0 CYLIECTBOBAHMS, 3a/1aja HOBOE BHJIEHHE MHpA, CTaja HEOTbEMIIEMbIM
KOMIIOHEHTOM MHPOBOW KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBUEM KH3HU OOIIECTBA: 3HAHUE XUMHHU
CIIY’)KHT OCHOBOM i1 (hOpMUPOBAHUS MHUPOBO33PEHUS YEIOBEKA, €r0 MPEICTaBICHUI O MaTepu-
aJIbHOM €/IMHCTBE MHpPA, BAXKHYIO POJIb UTPAIOT (GOpMUPYEMbIE XUMHEH Mpe/ICTaBICHUS O B3au-
MOTIPEBPAILIEHUAX SHEPTUU U 00 SBONIOIMH BEUIECTB B MPUPOJIC, COBPEMEHHASI XHUMHsI HaIlpaB-
JieHa Ha pelleHue IJI00ANbHBIX NMPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUILEBON U SKOJIOTHYECKON 0€30MacHOCTH, TPO0JIeM 3ApaBOOXPAHEHUS.

B ycnoBusax Bo3pacTaroiiero 3Ha4yeHUs XUMUU B KU3HU OOIIECTBA CYIIECTBEHHO IMOBBI-
CHJIaCh POJIb XMMUYECKOTro 00pa3oBaHus. B miaHe conuanu3anuy OHO SBISETCS OJHUM U3 yCIIO-
BU (hOPMUPOBAHMSI UHTEIJIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YeNOBEKY XMMHYECKHE 3HaHUS HEOOXOMUMBI i IpuoOpereHust o0-
HIEKYJIbTYPHOTO YPOBHS, MO3BOJIIOIIETO0 YBEPEHHO TPYIUTHCA B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HON >KU3HU OOIIECTBa, I OCO3HAHUS BaXXHOCTH Pa3yMHOT'O OTHO-
HIEHHUSI K CBOEMY 3/I0POBBIO U 3[I0OPOBBIO IPYTUX, K OKpYXKaroulell mpupogHoi cpexe, il Tpa-
MOTHOTO TOBEIECHUSI MPHU HUCIOJIB30BAHUU PA3IMYHBIX MATEPUATIOB U XUMHUYECKHUX BEIIECTB B
MMOBCEIHEBHOW JKU3HU.

Xumuueckoe oOpazoBaHHE HAa YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs sBISETCS 06a30-
BbIM I10 OTHOUIEHHIO K CUCTEME OOIIEr0 XMMHYECKOro oopazoBanus. [1oaTOMy Ha COOTBETCTBY-
IOIIEM €My YPOBHE OHO pealM3yeT MpUCYLIUe O0LIeMYy XUMHUECKOMY 00pa30BaHUIO KIIHOUEBbIE
LEHHOCTH, KOTOPbIE€ OTPa)KalOT TOCYIapCTBEHHbIE, OOIIECTBEHHbIE U MHAMBHUAYaAJIbHbIE TOTPEO-
HOCTH. DTUM ONpeJesieTcs CyIIHOCTh OOLIei cTpaTrernu oOy4deHus, BOCHUTAHUS M Pa3BUTHS
00yJaronuxcsi CpeiCTBAMH y4eOHOTO MpeIMeTa.

N3ydenune xumuu:
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CIOCOOCTBYET peaiu3alii BO3MOXKHOCTEH Ul CAaMOPA3BUTUS U (OPMHUPOBAHUS KYJIbTY-
PBI JINYHOCTH, €€ 0011el U PYHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJl B (YOPMUPOBAHHME MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yyaronuxcs,
HAaBBIKOB UX CaMOCTOSITEJIbHON Y4eOHOU AESITEIbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEIOBATENb-
CKUX YMEHUH, HEOOXOIUMBIX KaK B TOBCETHEBHOM XKM3HHU, TaK U B IPOPECCUOHATBHON esATelb-
HOCTU;

3HaKOMHUT CO CHEHU(UKONH HAyYHOIO MBIIUIEHUS, 3aKJIaJbIBAE€T OCHOBBI I€IOCTHOTO
B3IJIAJIa HA €IUHCTBO MPUPOJIBI M YEIIOBEKA, SIBIISCTCS OTBETCTBEHHBIM ATAllOM B (OPMHPOBa-
HUM €CTECTBEHHO-HAY4YHOM rpaMOTHOCTH 00Yy4aroIuXcs;

CIOCOOCTBYET (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3Ha-
HUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B HKOJOTMYECKOE 00pa3oBaHHe 00y4arol1X-
csl.

Ha3BanHble HanpaBiaeHUs B OOYYEHMHM XMMHM OOECIIEUMBAIOTCS CHELU(PHUKON copepka-
HUS y4eOHOTO MpeaMeTa, KOTOPBIA SBISETCS MEAarorHuecKd aJalTHPOBAHHBIM OTpPaKEHHUEM
6a30B0il HayKM XMMHHU Ha ONpeeIEHHOM JTarne e€ pa3BUTHsL.

Kypc xumuu OCHOBHOM LIKOJIBI OPUEHTUPOBAH HA OCBOCHHE O0YYAIOIIMMHUCA OCHOB He-
OpPraHMYeCKOl XMMHMM U HEKOTOPBIX MOHATUI U cBeleHUI 00 OTIeNbHBIX 00BbEKTaX OpraHuye-
CKOM XMMUHU.

CrpykTypa conepkanus npeamMera copMUpoBaHa Ha OCHOBE CUCTEMHOTO MOJIX0/Ia K €ro
u3zydenuto. ConepkaHue CKIabIBa€TCsS U3 CUCTEMbI IOHATUH O XMMUYECKOM 3JIEMEHTE U Belle-
CTBE M CHCTEMBI MOHATHHA 0 XUMHUYECKON peakiuu. OO6e 3TU CUCTEMbI CTPYKTYPHO OpraHU30Ba-
HBI 110 IPUHIIMITY [TOCIEA0BATEILHOTO PAa3BUTHSI 3HAHUI HA OCHOBE TEOPETUUECKUX IPEICTaBIIe-
HUM Pa3HOrO YPOBHs: aTOMHO-MOJIEKYJSIPHOIO YYEHMsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,
ypoBH# [lepuognueckoro 3akona [[.M. MenaeneeBa Kkak OCHOBHOTO 3aKOHAa XMMHH, YUEHUS O
CTPOCHUHU aTOMa M XMMUYECKOH CBSA3M, MPEACTaBICHUN 00 3JIEKTPOJUTHUECKOW AMCCOLUALUU
BELIECTB B pacTBOpax. TeopeTuuecKkre 3HaHUs PacCMaTpPUBAIOTCSI Ha OCHOBE AMIMPUYECKH I10-
JYYEHHBIX M OCMBICIECHHBIX (DaKTOB, pa3BUBAIOTCS M1OCIEI0BATEIBHO OT OJHOIO YPOBHS K ApY-
TOMY, BBINOJIHASL PYHKIIUKA OOBSCHEHUS M MPOTHO3UPOBAHUS CBOICTB, CTPOECHUS U BO3MOXKHO-
CTEH MPAKTUYECKOrO IPUMEHEHHS U MOJYYEHHS U3y4aeMbIX BEILECTB.

Takas opraHuzanusi cojep’kaHus MPOTrpaMMbl CIOCOOCTBYET MPEICTaBICHUIO XMMHYeE-
CKOH COCTAaBJIAIOLICH HAy4HOM KAapTUHBI MHUpa B JIOTMKE €€ CUCTEMHOM NPUpOAbI. TeM caMbIM
oOecrieunBaeTcs BO3MOXKHOCTh (OPMUPOBAHUSA y OOYYArOIIMXCS IIEHHOCTHOIO OTHOIIEHMS K
HAay4yHOMY 3HAHMIO U METOJlaM IIO3HaHUA B Hayke. BakHO Takke 3aMETUTh, YTO OCBOECHHE CO-
JIep’KaHusl Kypca IPOUCXOJUT C MPHUBJICYCHUEM 3HAHUN U3 paHee M3YyYeHHBIX KypcoB: «Okpy-
JKaroumu Mup», «buonorus. 5—7 xkiacesd» U «dusuka. 7 Kiacey.

K HampaBiieHHI0 TNEpBOCTENEHHOW 3HAYMMOCTU TpU peaau3aluu o0pa30BaTEIbHBIX
(GYHKIMH XUMHUM TPAAULMOHHO OTHOCAT ()OPMHUPOBAHNE 3HAHUN OCHOB XMMHYECKOH HayKH Kak
00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOM 1eATENbHOCTH YeJI0BEeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBON KyJbTYpbl. 3ajjaya y4eOHOro mpeaMeTra COCTOMT B (pOpPMHUPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUM — BaXKHEUIINX (aKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKUX I10-
JIOKEHUH, JOCTYMHBIX OOOOLICHUI MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HAyKW, 3HAHUH O
HAyYHBIX METOJ]aX U3Y4YEeHHs BEIIECTB U XMMHUECKUX PEaKlUii, a TaK)Ke B (JOPMUPOBAHUU U pa3-
BUTHHM YMEHHH U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C IJITAHMPOBAHUEM, HAOIIOIEHUEM U TIPO-
BEJICHUEM XMMHYECKOTO JKCIIEPUMEHTA, COOIIOJICHUEM TPaBMJI 0€30macHOr0 OOpalieHus ¢ Be-
IIIECTBAMH B [TOBCETHEBHOM KU3HHU.

Hapsiny ¢ aTuM 1ienu u3ydeHus: yaeOHOro mpeaMera B IporpaMMe IO XMMHUU YTOUHEHBI
U CKOPPEKTUPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO 00IIIeT0 00pa3oBaHusl.
CeronHs B 00pa3oBaHUU 0c000 3HAUMMOM MPU3HAETCS HANPABICHHOCTh OOyYEHHUS HAa pa3BUTHE
U CaMOpPa3BUTHE JUYHOCTH, (OpPMHUPOBaHUE €€ MHTEIJIEKTa 1 001elt KynpTypbl. OOyueHune yme-
HUIO YYUTHCS M MPOJOJDKATh CBOE 0Opa3oBaHHME CaMOCTOSITENIbHO CTAHOBUTCS OJHOW U3 Ba-
HeNIMMX QYHKINH y4eOHBIX TPEIMETOB.
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B cBsi3u ¢ 3TUM NpU KM3ydYeHHH IpeaMeTa Ha YpOBHE OCHOBHOIO OOIIero oOpa3zoBaHUs
JOMHHHPYIOIIEE 3HAYCHHE TPUOOPETTU TaKUe 1EeIH, KaK:

(dbopMUpOBaHNE HMHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHHIO,
COTPYAHUYECTBY, CAaMOCTOATEIBHOMY TPHUHATHIO PELICHHWH, CHOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KHU3HU;

HaNpaBICHHOCTh OOyYEHHsS HA CHCTEMAaTHYEeCKOe MPUOOIICHHE O0YYaroUIuXcs K camo-
CTOATEIbHOW MO3HABATENBHOM JESATeNbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (HOPMHUPYIOIIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUM;

o0ecrnieueHre ycloBHil, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OO0YYarOIIMMUCS OIbITa pas-
HOOOpa3HON JEATENbHOCTH, IT03HAHUS U CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIHOYEBBIX KOM-
MEeTeHIIHI ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

(dbopmHupoBaHUE YMEHUI OOBACHATH M OLICHUBATH SIBICHUS OKPYXKAIOIET0 MHpPa Ha OCHO-
BAHWM 3HAHUU U OMbITA, IOJYUYECHHBIX PU U3YyYEHUN XUMUU;

(dbopMupoBaHHE Y 00YJAIOMIMXCS TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHHUH Ui BBIPAOOTKHU IKOJIOTUYECKHU 11eJecO00pa3HOro MOBEACHUSI B OBITY H
TPYAOBOM JEATEIBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOIHOU
cpenbl;

pa3BUTHE MOTHBALIUU K OOYYCHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIUTAHUIO
HA OCHOBE YCBOEHHUS O0IIEYEIIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO-
(GuIist 1 HanpaBJIEHHOCTH JaJIbHEUIIEr0 00yUYeHHUSI.

B cucreme obmiero o6pa3oBanusi XUMUs MPU3HAHA 0053aTENBHBIM YU€OHBIM MPEAMETOM,
KOTOPBII BXOJIUT B COCTaB MPEeAMETHON o0sacTi «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO1iee yucio YacoB, peKOMEHOBAHHBIX ISl U3y4eHHs] XUMuH, — 136 yacoB: B § kiiacce
— 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEZIETIO).

Jljig Kaxkoro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET OBbITh
MCIIOJIb30BaHO YYaCTHUKAMU 00pa30BaTENIbHOTO Ipoliecca B LEesIX GOopMUpPOBaHMS BApUAaTUBHOM
COCTaBIISIIOLIEH coJiepKaHUsl KOHKPETHON pabouei mporpammsbl. [lpu aToM obsi3aTenbHas (MH-
BapHaHTHAsA) 4acTb COJEpPkKaHUs y4eOHOro IpeIMeTa, YCTaHOBJIEHHAs! IPOrpaMMO 0 XUMUH, U
BpEMsi, OTBOJIUMOE Ha €€ U3yUeHHUe, TOJDKHBI OBITh COXPAHEHBI TTOJTHOCTHIO.

B cTpykType nporpaMMsl 110 XUMHH HapsiLy ¢ MOSICHUTEIBHON 3aIIMCKOW BBIJIEIIEHBI Clle-
IyIOIKe pa3felbl: TUIaHUpyeMble pe3yJbTaThl OCBOCHHUS Y4eOHOTO MpeaMeTa — JIMYHOCTHBIE,
MeTanpeMETHbIE, IPEAMETHBIE, COJIEp)KaHNEe yueOHOTo MpeIMeTa o rojjaM 00y4YeHHsl.

Conep:xanue o0yuyenus B 8 kiacce.

[TepBoHaYyabHbIE XUMUYECKUE TIOHATHS.

[Ipenmer xumuu. Posb xumuu B ku3HU denoBeka. Tena u BemectBa. Ou3nyeckue CBOM-
CTBa BEIIECTB. ATperatHoe cocTosiHue BemiecTB. [IoHATHE 0 MeTOAax MO3HAHUS B XUMHU. XHU-
Mus B cucteMe Hayk. Uucrtole BemecTBa U cmecd. CriocoObl pa3ieneHus cMecei.

ATOMBI M MOJIEKYJbl. XUMUYECKHE d7eMeHThl. CUMBOIIBI XUMUYECKHUX dleMeHToB. [Ipo-
CTBIE U CJIOKHBIC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi popmyna. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSH-
CTBa cocraBa BemecTB. OTHOCUTENIbHAS aTOMHas Macca. OTHOCHTENbHAsT MOJIEKYJISIpHAsT Macca.
MaccoBast 10711 XUMHYECKOTO dJIEMEHTa B COSIMHEHUU.

dusndyeckue U XUMHUYSCKUE SBIICHUS. XUMUYECKas peakius U e€ mpHu3HaKu. 3aKOH CO-
XpaHEHUsI MacChl BEmIeCTB. XWMHUYecKue ypaBHeHHs. Kiaccubukanus XUMHUYECKUX peakIuit
(coenuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OMEHA).

XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOH TOCY 10, ¢ TpaBHiIaMy pabOTHI B
nabopaTopuu U MpuéMaMu 0OpaIeHus ¢ Ja00paTOPHBIM 000PYyI0BaHHUEM, U3YUEHUE U OTMCAaHUE
(GU3MYECKUX CBOMCTB 00pa3lloB HEOPTAaHMUECKUX BEIIECTB, HAOMOIeHNe (HU3NUecKux (TUIaBlie-
HUE BOCKa, TasHUE JIbJIa, PACTUPAHKUE caxapa B CTYIKe, KHTICHUE W KOHICHCAITUS BOJIbI) U XUMH-
4yeckux (TOpeHue CBEeUH, MPOKATMBAHNE METHOM TIPOBOJIOKH, B3aMMOICUCTBUE MeJla C KUCIIOTOMN)
SIBIICHUH, HAOIO/IEHUE U OMUCAHKE IPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3ioKeHue
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caxapa, B3aUMOJICIICTBHE CEpHOM KHCIOTHI C XJOPUAOM Oapus, pa3loKeHHE T'MIPOKCUAA Me-
mu(ll) mpu HarpeBaHuu, B3anMoaelcTBHE Xkene3a ¢ pactBopoM coiu meau(ll)), nzydyenue crnoco-
00B pazzesnieHust cMeceil (C MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE, BHIMAPUBAHUE, TUCTHIUIALNUA,
xpomarorpadus), MpoOBEACHNE OYUCTKU TOBAPEHHOW COJIM, HAOIIOIEHHE U ONHCAaHUE pe3ysIbTa-
TOB IIPOBEJICHUS OIIbITA, WITHOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3/IaHUE MOAEIIEH MO-
JEKyJ (IapOCTEPIKHEBBIX ).

Baknenmue npencTaBuTeN HEOPraHMYECKHUX BEILIECTB.

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3j1eMEHT M IPOCTOE BELIECTBO.
Haxoxxnenue xucnopoja B npupoje, Gpu3ndeckue 1 XMMUYECKHe CBONCTBA (peakLuu FOpeHHus).
Oxcunpl. [Ipumenenne kuciaopoga. CrocoObl moirydeHHus] KHUCIopoga B J1a0opaTopud M IMpo-
MbllUIeHHOCTH. KpyroBopoT kuciopoa B npupoae. O30H — ajuloTponHas MoIupUKaLMs KUCIO-
poza.

TennoBoil 3pPexT XMMUIECKOH peakuy, TEPMOXUMUYECKUE YPABHEHUSI, IK30- U SHIO-
TEPMHUUECKHE peaklUU. TOIUIMBO: Yyroib U METaH. 3arps3HEHUE BO3AYyXa, YCUIEHUE TapHUKOBO-
ro 3gdexTa, pa3pyuieHre 030HOBOI'O CIIOA.

Bomopon — snemeHT u mpocroe BemiectBo. HaxoxkeHne Bogopoaa B npupoje, Gpusnde-
CKHE U XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI onydeHus. Kucnorel u conu.

KonuuecTBo BemectBa. Momnbs. MonspHas macca. 3akoH ABOTajipo.

Monsipabiii 00BEM ra3oB. PacuéTel 10 XUMUYECKUM YpPaBHEHUSIM.

®usnueckue cBOMCTBA BOJbl. Boma kak pactBopurens. PactBopsl. Hacelennsie u He-
HaCBILIECHHBIE PAaCcTBOPBI. PacTBOpUMOCTH BelecTB B BoJe. MaccoBast 0JIs BEIIECTBA B PacTBO-
pe. Xumuueckue cBoicTBa Bojabl. OcHOBaHuUsA. Posib pacTBOPOB B IPUPOJIE U B KU3HU YEJIOBEKA.
KpyroBopot Bozbl B Ipupoze. 3arpsa3HeHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA NPUPOIHBIX
BOJI.

Knaccudukanus Heoprannyeckux coeannenuit. Oxcunpl. Knaccugukanus okcumoB: co-
neobpasyromue (OCHOBHBIC, KHCIOTHEIE, aM(oTepHbIe) u HecoyieoOpasyrone. Homenknarypa
OKCHJIOB (MEXyHapOaAHAas U TpuBHaNbHas). PU3nUecKrue 1 XUMUYECKUe CBOMCTBA OKCUAO0B. [1o-
Jy4EHHUE OKCHJIOB.

OcnoBanus. Knaccudukanus ocHoBaHMHN: IMIENOYM W HEpacTBOpHMbIe ocHOBaHUs. Ho-
MEHKJIaTypa OCHOBaHMM (MeXIyHapoaHas U TpUBUaAIbHasA). OU3NUECKHEe U XUMHYECKHE CBOM-
cTBa OCHOBaHUU. [Torydyenue ocHOBaHUM.

Kucnotsl. Knaccuduxanus xucnor. HoMeHknaTypa KuUcCioT (MeXAyHapoJgHas M TPUBH-
asnpHas). PU3nMUecKue U XMMHUYECKHe cBoicTBa KucioT. Pan aktuBHoctu meramuioB H.H. beke-
toBa. [Toryuenue kucmuor.

Conu. HomenknaTypa coseit (MexxayHapoiHasi ¥ TpUBHAJIbHASA).

du3nyecKre U XMMUYECKUe CBOMCTBa conel. [lonydenue coieil.

I'enernueckas CBA3b MEXKAY KJIaCCaMHM HEOPraHMYECKUX COCIUHEHHM.

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OIpEe/IeJICHUE COJEpKaHUS KHCI0pOia B BO3-
Jyxe, MOoJy4deHue, cooupaHue, pacrio3HaBaHUE M H3yYeHHE CBOICTB KHCIOpoJa, HaOII0JeHHE
B3aMMOJICHCTBUS BEILIECTB C KMCIOPOJIOM M YCIOBUS BOSHUKHOBEHHSI U NMPEKPAIIECHUs TOPEHUS
(mo>xapa), 03HaKOMJIEHHE ¢ 00pa3llaMu OKCHIOB M ONKCAaHHE WX CBOMCTB, MOJyuyeHHe, cooupa-
HUE, pacro3HaBaHHe M H3y4YeHHE CBOMCTB BOaOpoa (FOpeHHE), B3aUMOJAECHCTBHE BOJIOpPOJA C
okcugoM menu(ll) (Bo3aMOkKHO MCTOIB30BAaHUE BUICOMATEPHATIOB), HAOMIOIEHHE 00pa3IoB Be-
IIECTB KOJUYECTBOM | MOJb, HCCIeA0BaHNE OCOOEHHOCTEHPACTBOPEHUS BEIIECTB C PA3IUYHON
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM 10J€M pacTBOPEHHOTO
BEIIECTBAa, B3aUMO/JICHCTBUE BOJIbI C METAJUIAMH (HaTpHEM M KalblieM) (BO3MOKHO HCIOIb30Ba-
HUE BUJEOMATEPHUAIIOB), ONIPEEIIEHNE PACTBOPOB KUCIIOT U IIEJI0YEH C OMOIIbI HHANKATOPOB,
UCCIIeIOBaHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOJIO/IEHUE U3MEHE-
HUS OKPacKU MHJIMKAaTOPOB B PACTBOPAX KUCJIOT M ILEJIOYEH, U3yUEeHUE B3aUMOJIEHCTBUS OKCUIA
meau(ll) c pactBOpoM cepHOI KUCIOTHI, KUCIOT € METaUIaMU, peakUuid HeWTpaln3aluu, moiy-
YeHHe HEepPacTBOPHUMBIX OCHOBAHMil, BHITECHEHHE OJIHOTO MeTajula JPYIMM W3 pacTBOpa COJIH,
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pElIeHNE SKCIEPUMEHTANIBHBIX 3a/1a4 M0 TeMe «BakHelIne KiIacchl HEOPraHUYECKUX COEUHe-
HU.

[Tepuonuueckuii 3akoH u Ilepuoandeckas cucrema xumudeckux 3nemeHtoB .M. Men-
neneeBa. CTpoeHne aToMOB. XUMHUECKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLINU.

[lepBbie MOMBITKH KiIaccu(PUKAIIMK XUMUYECKUX 3JeMeHTOB. [loHsATHE O rpynmax cxoj-
HBIX 3JIEMEHTOB (ILEJIOYHbIE U IIETIOUHO3EMENbHBIE METAILIbl, TaJIOTE€Hbl, HHEPTHBIE Ta3bl). Diie-
MEHTBI, KOTOpbIe 00pa3yroT aM(pPOTEPHBIE OKCUJIBI U THIPOKCHIBI.

Ilepnonnueckunt 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHTos .M. Menne-
neeBa. KopoTkonepuonnas u JiiuHHONEproHas hopMel [lepronnyeckoil CUCTEMbI XUMHUECKUX
anemenToB .M. MenneneeBa. [lepuoas! u rpynnel. @PU3n4ecKUil CMBICI IIOPAIKOBOIO HOMEpA,
HOMEPOB IIepUOoa U IPYIIbI FJIEMEHTA.

Crpoenune atoMoB. CoctaB aTOMHBIX siep. M3oronsl. DnekTpoHbl. CTpoeHUE 3JIEKTPOH-
HBIX 000JI04eK aToMOB MepBbiX 20 xuMuueckux anneMmeHToB l[lepuommueckoit cucremsl JI.U.
MenpeneeBa. XapakTepucTUKa XUMUYECKOIO JIEMEHTA 10 €ro noJjiokeHuto B Ilepuoanueckoit
cucreme JI.11. Menzaeneena.

3aKOHOMEPHOCTH MU3MEHEHHS pajiyca aTOMOB XMMHMUYECKUX 3JIEMEHTOB, METAIUTMUECKUX
1 HEMETAJUIMYECKUX CBOMCTB MO Irpynmnam U nepuoaam. 3Haduenue [lepumoanueckoro 3akoHa u
Ilepponnueckol CUCTEMBl XMMHUYECKHX JJIEMEHTOB JUIS pa3BUTUSA HayKu W mpaktuku. [[.1.
MenneineeB — yU4EHbBIN U IPaXKIaHUH.

Xumunyeckas cBsizb. KoBajeHTHas (HoJisipHasi MU HENOJIsApHAasi) CBSA3b. DJIEKTPOOTpHIIa-
TEJIBbHOCTh XUMHUYECKUX 3J1€MEHTOB. MloHHas CBs3b.

Crenenn okucnenus. OKUCTUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoieccsl okucie-
HUA U BOCCTaHOBJEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH SKCIIEPUMEHT: U3ydeHHE 00pa3L0B BELIECTB METANIOB U HEMETAILIOB, B3a-
MMOJEICTBUE TMAPOKCUIA IIUHKA C PACTBOPAMU KUCIOT U LIEIOYEH, IPOBEICHHUE ONBITOB, WUJI-
JIOCTPUPYIOIIUX MPUMEPBl OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUil (FOpeHHe, peakuu
pa3I0XKEHUS, COSTUHEHU).

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MeXnpeIMEeTHBIX CBA3EH IIPU U3YUYEHUU XUMHUH B 8 KJIacce OCYLECTBIISIETCS
yepes3 UCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHbIX MOHITHH, TaK U MOHATUH, SIBIISIFOIINXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TMOHATHS: Hay4YHbIA (DaKT, TMUMOTE3a, TEOPUs, 3aKOH, aHa-
73, CUHTE3, KJIAacCHU(UKalUs, MEePUOJAUYHOCTb, HAONIOJIEHHE, SKCIIEPUMEHT, MOJAEIHPOBAHUE,
U3MEpEHHUE, MOJIENb, SIBJICHUE.

dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIbI, PAIUOAK-
TUBHOCTb, MOJIEKYJIa, 3JEKTPUUYECKUN 3aps]l, BELIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE
BEIIIECTBA, a3, (pU3HUECKUe BEINYUHBI, €IUMHHUIIBI U3MEPEHUs, KOCMOC, IJIaHeThI, 3BE3/1bl, COH-
1e.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE MTOPOABI, MOJIE3HBIE UCKOMAae-
MBbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

Conep:xanue o0yuenus B 9 kiacce.

BemecTBo 1 XMMHUECKast peaKiusl.

[Iepnonnueckuit 3akoH. Ileprnonnueckas cucrema xumuueckux anemeHTos [[.1. Menne-
neeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKUX AJIEMEHTOB IEp-
BBIX TPEX NEPUOOB, KNS, KAIbIMS U UX COCUHEHUIH B COOTBETCTBUU C TIOJIOKEHUEM DJIEMEH-
TOB B [lepnonnueckoii cuctemMe U CTPOEHUEM HX aTOMOB.

CrtpoeHue BelecTBa: BUbl XUMUYECKOU CBSI3U. THIBI KPUCTANINYECKUX PEHIETOK, 3aBU-
CHUMOCTB CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U BUJJA XUMUYECKON CBA3H.

Knaccudukanus u HOMeHKIaTypa HEOPraHUYEeCKUX BEIIEeCTB (MEXIyHApOIHAsS W TPUBH-
anbHas). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KjaccaM HEopraHuye-
CKHX COEIVUHEHMH, TeHETUYECKas CBSI3b HEOPraHMUECKHUX BELIECTB.
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Knaccugukanus XMMAYECKUX peaklUid 10 pa3IMyHbIM IIPU3HAKaM (IO YUCILy U COCTaBy
YUYaCTBYIOUIMX B PEAKIIMU BELIECTB, IO TEIUIOBOMY 3P (EKTy, 0 U3MEHEHHUIO CTENIeHEeN OKHCIIe-
HUSI XUMMUYECKHUX 3JIEMEHTOB, [0 00PaTUMOCTH, 10 YUYaCTHIO KaTaau3aropa).

DK30- U SHI0TEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPAaBHEHUS.

ITonatue o ckopoctu xuMudeckoil peakuuu. [lonstue o6 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX peakuusx. [IoHATHE O TOMOTe€HHBIX U I'€TepOreHHbIX peakuusax. [lonsaTue o xumu-
YecKOM paBHOBecHHU. DakTOpbl, BIUAIOIIME HA CKOPOCTh XUMHYECKOH PEeaKkLMU U IMOJIOKEHHE
XUMHYECKOI'O PABHOBECHUS.

OKuCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKLMU, DJIEKTPOHHBIN OanaHC OKHCIUTENb-
HO-BOCCTaHOBUTENbHOU peakunu. CocTaBlieHuE YPaBHEHUHM OKUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKMii ¢ UCIIOJIb30BAaHUEM METO0/1a JIEKTPOHHOr0 OajlaHca.

Teopust ANEKTPOIUTUYECKON AUCCOLMAMU. DIIEKTPOJIUTHI U HE 3JIEKTPOIUThI. KaTHoHBI,
aHMOHBI. MeXaHU3M JUCCOLUAIMM BEIIECTB C Pa3IUYHbIMU BUJAMU XUMHUYECKOW cBsizu. Cre-
neHb qucconranui. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakiun noHHOro o6MeHa. YciaoBUs MPOTEKaHUs PEaKLMi MOHHOTO OOMEeHa, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUs peakiuil. CBOHCTBAa KUCIOT, OCHOBaHMM U COJIEH B CBETE
npecTaBiIeHuit 00 AIIEKTPOIMTUYECKON Tucconuanuu. KauecTtBeHHble peakiiuy Ha HOHBIL. [1oHs-
THE O TUIPOJIA3E COJIEH.

XUMHUUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMH KPUCTANIMYECKUX PEIIETOK He-
OpraHMYECKHUX BEILIECTB — METAJIOB M HEMETaIOB (rpaduTa M anMmasa), CJIOKHBIX BEIIECTB
(xnopuaa HaTpusi), MCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakiuu OT BO3JeH-
CTBHSI pa3JIMYHBIX (PAaKTOPOB, UCCIICAOBAHKE JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IPOIIEC-
ca UCCOLMALUU KUCIIOT, Ieo4ei

U coiei (BO3MOXHO HCIOJb30BaHUE BMJIEOMATEPHANIOB), IPOBEIACHHUE OIBITOB, WILIIO-
CTPUPYIOILIUX MPU3HAKM NPOTEKaHUs peakluil HOHHOro oOMeHa (0O0pa3oBaHME OCajiKa, BbIJEIE-
HUE Ta3a, o0Opa3oBaHUE BOJblI), OIBITOB, WUIIOCTPUPYIOLIIMX MHPUMEPHl OKUCIUTEIb-
HO-BOCCTAaHOBUTEJILHBIX peaKlMil (ropeHue, peakluu pa3jIokKeHUs, COeAUHEHHs), paclo3HaBa-
HUE HEOPraHWYECKUX BELIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIIMi Ha MOHBI, pelIeHue dKCIe-
PUMEHTANBHBIX 3a7a4. HemeTamisl 1 X coOeIMHEHUS.

OO0mas xapakTepucTrKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTe-
neHu okuciaeHus. CTpoeHne U GU3N4ecKrue CBOMCTBA MPOCTHIX BEIECTB — raJIOT€HOB. XUMHUYe-
CKH€ CBOICTBa Ha MpUMepe XJopa (B3auMOJIEHCTBUE C MeTallllaMH, HEMETaJIaMH, IIEJI0YaMu).
Xnoposogopon. CossiHast KACIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHUE, IPUMEHEHHE. [lelicTBue
XJIOpa U XJIOPOBOJIOPO/ia Ha OpPraHM3M 4eloBeka. BaxHeilline XJIopuapl U MX HaX0XKJIECHUE B
IIPUPOJIE.

Oobmas xapaxkTepuctuka 31eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, Xa-
paKTEpHbIE CTEIIEHN OKUCIICHUS.

CrpoeHue u pu3ndyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPBHI.

AnnotponHsle MOIUGBUKAIIMH KUCIOPOJa U cepbl. XUMHUECKUe CBoHCTBa cepbl. CepoBo-
JI0pOJl, CTpoeHHe, (PU3NYecKrue U XUMUYecKue cBoicTBa. OKCHIBI Cepbl KakK IMPEICTaBUTEIH
KHCJIOTHBIX OKCUAOB. CepHas KUCIOTa, (U3NYECKHe U XUMUYECKHe CBOMCTBa (00IIMe Kak mpe-
CTaBUTEJIS KJlacca KUCIOT U crneurduueckre). XUMHUECKHUE PEaKIUH, JeKaIUe B OCHOBE MPO-
MBIIIJIEHHOTO CIIOcO0a MoMy4eHHus cepHoi KucioThl. [Ipumenenue. Cosn cepHON KUCIIOTHI, Ka-
YeCTBEHHAsl peakius Ha cyiab(par-uoH. HaxoxaeHue cepbl U €€ coequHeH B mpupoie. XUMHU-
4EeCKOE 3arpsi3HEHUE OKPYXKarolled cpeabl COEINHEHUSIMHU cepbl (KUCIOTHBIE 0K, 3arpsi3He-
HUE BO3/lyXa U BOJJOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUS.

OOmast xapakrepucTtuka 3meMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, Xa-
paKTepHbIE CTETIEHU OKHCIEHUSI.

A30T, pacrpocTpaHeHHe B MpUpoje, PU3NUECKUe U XUMUYEecKHe cBoiicTBa. KpyroBopot
azoTa B mpupojie. AMMHAK, ero (u3NUecKue U XMMHYECKHE CBOMCTBA, MOJIYYEHHE U MpPUMEHe-
Hue. Conu aMMOHUS, UX (pU3NMYEeCKHe U XMMHUYECKHUEe CBOMCTBA, MpuMeHeHne. KauectBenHas pe-
aKIUs Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ MoJydyeHue, Pu3ndeckrue U XMMUYEeCKHe CBOM-
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cTBa (0OIIME KaK MpEeACTaBUTENS Kilacca KUCIOT U crienrduaeckue). Mcmonp30BaHne HUTPATOB
U coyieil aMMOHHMS B Ka4eCTBE MHUHEPAJIbHBIX yH0oOpeHuid. XMMHUYECKOe 3arpsi3HEHUE OKpYKaro-
el cpelpl COeIMHEHUSIMU a30Ta (KMCIOTHBIE JOXKHU, 3arps3HEHUE BO3/yXa, MOYBbl U BOAOE-
MOB).

®docdop, amtorpornnasie Moaudukauu dhochopa, GuU3NIESCKUE U XUMHUIECKHE CBOWCTBA.
Oxcun dochopa(V) u dochopnas kucnora, pu3nvIeckrue 1 XUMHUECKUE CBOICTBA, MOIYUYCHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX yI0OPEHUH.

OO6mas xapakrepuctuka smmeMeHToB |V A-rpynnbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, Xa-
paKTepHbIE CTENICHU OKUCIICHHS.

VYraepon, amtoTponHble MOAM(UKALNHU, PAcpOCTpAaHEHHE B IMPHPOJE, (PU3NYECKHE H
XUMHYecKHe cBoicTBa. AncopOuusi. Kpyroopor yriepoaa B npupozge. OKcuasl yriepona, ux
¢u3nuecKkrue 1 XUMHYECKHE CBOWCTBA, JICHCTBHE HA KUBBIC OPraHU3MBbI, TIOJTYYEHUE U MTPUMEHe-
HUEe. DKOJOTHYECKHUe MpoOJIeMbl, cBsi3aHHbIe ¢ okcuaoMm yriaepoaa(lV), runoresa riobaabsHOTO
NOTEIUICHUS KJIIMMaTa, TapHUKOBBIN 3()(eKT. YToiapHas KUCIO0Ta U € COJU, UX

¢bu3nyeckre 1 XUMUYECKHE CBOICTBA, MOJyyeHHEe U npuMeHeHue. KauecTBeHHas peax-
1Sl Ha KapOoHAT-HOHBKL. Vcronp3oBaHue KapOOHATOB B OBITY, MEAWIIMHE, TIPOMBIIIJICHHOCTU H
CEJIbCKOM XO3sIHCTBe.

[lepBoHayasibHbIE TOHATHS 00 OpraHMYECKUX BELIECTBAX KaK O COEIMHEHUSX yriepoja
(MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, TaHOJI, IJIMLIEPHUH, YKCYCHAsl KUCIIOTA).

Hx coctaB u xumuueckoe crpoerne. [ToHaTne 0 OMOIOrMYeCKH BaKHBIX BEIIECTBAX: JKH-
pax, Oeikax, yriieBojlax — U UX pOJM B >KU3HHU 4eJoBeka. MarepuaiabHOE €IMHCTBO OpraHuYe-
CKUX U HEOPTaHMYECKHX COSAMHEHUIA.

KpemHuuii, ero ¢pusndyeckue U XuMHYECKUE CBOWCTBA, MOIydyeHUe U npumeHenue. Coenu-
HEHHUs KpeMHHs B mpupoxe. OOmme mpencraBieHus o0 okcuae kpeMHus(1V) u xpeMHuEBOH
kucinote. CUIMKaThl, UX UCIOJIb30BaHUE B OBITY, MEIUIMHE, NPOMBIIIJIEHHOCTU. BaxHelmume
CTPOMTENBbHBIC MaTepHajbl: KepaMHKa, CTEKIIO, IIeMEHT, OeToH, xene300eToH. [Tpobnemsr 6e3-
OIIaCHOI'0 UCIIOJIb30BAaHUs CTPOUTEIbHBIX MAaTEPUAIOB B IOBCEHEBHOM KU3HU.

XUMUYECKUI SKCIIEPUMEHT: U3ydeHUEe 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOWCTB CO-
JISTHOM KUCIJIOTHI, IPOBEICHNE KAUECTBEHHBIX pPEeaKLUil Ha XJIOPUA-UOHBI UM HAOJIIOJeHUE MTPU3HA-
KOB MX TPOTEKaHUs, OTBITHI, OTpakatolie (HU3nYecKrne W XUMHUYECKHE CBOICTBA TaJOr€HOB H
UX COEIMHEHMH (BO3MOXHO HCIOJb30BAaHUE BUIEOMATEPUANIOB), O3HAKOMIIEHHE C OOpa3lamu
XJIOPUJIOB (TaJIOTEHUJIOB), O3HAKOMIIEHHE C 00pasllaMu Cepbl U €€ COCIUHEHHUSIMH (BO3MOXKHO
UCIOJIb30BaHUE BHUJEOMATEpHAalIOB), HaOIOICHUE Tpoliecca OOyTIMBaHUs caxapa Moj JeHCTBU-
€M KOHIICHTPUPOBAHHOM CEpHOW KHCIIOTHI, U3y4Ye€HUE XUMUYECKUX CBOMCTB pa30aBlIEHHOM cep-
HOW KHCJIOTHI, IPOBEICHUE KAYECTBEHHON PEeaKIMU Ha Cylb(aT-uoH 1 HaOI0JeHUe IPU3HaKa e€
POTEKAHMUS,

O3HAaKOMJIEHHE ¢ (PU3NYECKHMHU CBOMCTBaMHU a30Ta, Gochopa U MX coeaMHEHHH (BO3-
MOKHO HCIOJb30BaHUE BUIEOMATEpUaoB), oOpa3liaMu a30THBIX U (HOCPOPHBIX yI0OpeHMHi],
NoJy4eHue, coOupaHue, paclio3HaBaHUE U U3yYeHUEe CBOMCTB aMMHaKa, IPOBEJICHUE KaueCTBEH-
HBIX peakluii Ha HOH aMMOHHS B ochaT-uOH | M3YYEeHHE NPU3HAKOB UX MPOTEKAHWUS, B3aHMO-
JieicTBUE KOHLIEHTPUPOBAHHOM a30THOW KHMCJIOTHI C MEIBIO (BO3MOXKHO HCIIOJIb30BaHUE BHJIEO-
MaTepuasoB), U3yueHHUE MOJIeNel KpUCTANIMYECKHX pPEIETOK anMasa, rpadura, ¢ysuiepeHa,
O3HAKOMJICHHE C TPOLECCOM aJCOpOIMM PAaCTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOrasa, MojyyeHue, coOupaHue, paclio3HaBaHue U W3y4E€HHUE CBOMCTB yrie-
KHCJIOTO Ta3a, MPOBEJICHUE KAYeCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U M3ydeHHE
NIPU3HAKOB WX MPOTEKaHUs, 03HAKOMIICHHE C MPOAYKIUEH CHIMKATHON MPOMBIIIICHHOCTH, pe-
IIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaulbl U UX COSTUHEHUS.

MeTasutel ¥ X COSMHEHHUS.

OOmiast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBaHMM HX I0JIO-
s)kenus B [lepuonnueckoit cucteme xumuueckux sineMeHToB .M. MenaeneeBa u CTpoeHUs aTo-
MoB. CTpoeHue MetauioB. Merandeckas CBSI3b U METaJUITMUECKas KpUCTAJUIMUECKas pereTka.
DIEKTPOXUMHUECKUH psAJl HaNpsDKeHU MetamioB. Pu3nyeckue 1 XMMUYECKHe CBOMCTBA METall-
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soB. OOue cnocoObl moyiydeHus MeTauioB. [IoHsATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CIIOCO-
OBl 3aIUTHI UX OT KOoppo3uu. CIutaBsl (CTalb, YyTYH, NIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE
B OBITY U IPOMBIIIJICHHOCTH.

[lenounsie MeTawibl: nojioxkenue B [lepuoandeckoil cucreMe XMMUYECKHX 3JIEMEHTOB
.. MenneneeBa, CTpOEHHE UX aTOMOB, HAX0XI€HHE B ipupojae. Pusnueckue u

XMMHUYECKHE CBOMCTBA (Ha IIpuMepe HaTpusl U Kainusi). OKCUAbl U TUAPOKCUIBI HATPUS U
kanud. [I[puMeHeHne menoyHbIX METaUIOB U UX COCTMHEHUM.

[IlesrouHO3eMENbHBIE METAJUIBI MAarHUK M KaJIBLMW: MOJ0XeHHe B [lepuoaudeckoil cu-
creMe XxuMHuueckux 3yeMeHToB J[.M. MenneneeBa, cTpoeHue UX aTOMOB, HAX0XKJIEHUE B MPUPO-
Je. DU3nyecKkrue U XMMUYECKUE CBOMCTBA MarHus U KaJiblus. BaxHelre COeMHEHNS KaJlbLUs
(oxcun, rugpokcu, cosu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHuii: nonoxenue B Ilepuonnueckoil cucreme xumuueckux anementoB [I.11. Men-
JiefeeBa, CTPOCHUE aToMa, HaXOXAeHUe B npupoae. Pusndyeckue 1 XMuMUYECKUE CBOMCTBA allko-
MUHUSL. AMPOTEpHBIC CBOMCTBA OKCHIA U THAPOKCH/IA ATFOMUHHUS.

Kenezo: nonoxenue B [lepuonnueckoii cucreme xumuueckux snementos .M. Menze-
JjeeBa, CTPOEHHME aToMa, HaXOXAeHUe B pupojie. Pu3nyeckue 1 XMMHUYECKHE CBOWCTBA JKee3a.
Oxkcunpl, runpokcuasl u conu xxenesa(ll) u sxenesa(lll), ux cocras, cBOMCTBA U MOTYyYEHHUE.

XUMUYECKUH 3KCIICPUMEHT: 03HAKOMJICHHE C 00pa3llaMH METalIOB M CIUIAaBOB, WX (hH-
3MYECKMMHU CBOMCTBAMHU, M3yYCHHE PE3yJIbTAaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIOJIb30Ba-
HUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aWMOJICHCTBUA OKCHUJIa KaJbLIUS W HATPHUS C BOJOM
(BO3MOYKHO HCIIOJIb30BAaHKUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLIEC-
ca TOpEeHMsl Kejie3a B KUCIOopoJie (BO3MOXKHO HCIOJIb30BAHME BHJIEOMATEpPHANIOB), MPU3HAKOB
NpPOTEKAHMs KAYECTBCHHBIX PEaKIMii Ha MOHbBI (MarHus, Kajablns, aTlOMUHUS, MHKa, xene3a(ll)
u xene3a(lll), mequ(ll)), HabmrogeHne u onmucaHue MPOLECCOB OKPAIIMBAHUS TNIAMEHU MOHAMH
HATPUS, KU U KalblHsl (BO3MOXKHO HCIOIb30BaHUE BUICOMATEPUATIOB), HUccieioBaHUE aM(po-
TEPHBIX CBOMCTB T'MJIPOKCHJIA aTIOMUHUS U THIPOKCHAA IIUHKA, PEHICHUE SKCIICPUMEHTAIBHBIX
3a1a4y 1o teMe «BakHellne MeTauibl U UX COSUHEHUSD.

XHMHMS M OKpYXkKarolas cpeaa.

HoBble maTepuansl u TexHonoruu. BemjecTBa u MaTepuainbl B OBCEAHEBHOM )KU3HU Ye-
JoBeKa. XUMHSI M 370pOBbe. be3omacHoe MCIoiIb30BaHME BEIIECTB M XUMHUUYECKUX PEaKIMi B
ObITy. [lepBas moMoOIIIb MPH XUMUUYECKUX 0XKOTaxX U OoTpaBieHUsX. OCHOBBI KOJIOTHUECKOH rpa-
MOTHOCTH. XMMHUUYECKOE 3arpsi3HEHUE OKpYXKaroleh cpeasl (MpeneiabHas J0MyCcTUMas KOHIEH-
Tpauus BemecTB — [1/1K). Ponbs xuMuu B pemieH# 9KOJ0THYECKUX TPoOieM.

[IpupoHbIe UCTOUYHUKH YTJIEBOJAOPOIOB (yroJib, MPUPOAHBIN Ta3, He(Th), TPOTYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIUIEHHOCTH.

XUMUYECKUIN 3KCHEPUMEHT: U3ydeHue oOpa3loB MaTepuayoB (CTEKJIO, CIUIaBbl MeTal-
JIOB, TIOJINMEPHBIE MATEPUAIIBI).

MexnpeaMeTHbIE CBSI3U.

Peanuzaius MexxnpeaMeTHBIX CBSA3€H MPU U3YUYEHUH XUMHUH B 9 Kilacce OCYIIECTBISAETCS
Yyepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TTOHATUH, TaK U MOHSTUH, SBIISIOIINX-
Csl CHCTEMHBIMU JJI OTAEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4HBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHa-
JU3, CHUHTE3, KiaccuuKaius, NepHuOANYHOCTh, HAOIIOJEeHNE, SKCIIEPUMEHT, MOJCIUPOBAHUE,
W3MEPEHHE, MOJIEIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPHAITHI.

®duznka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH/, U30TOMbI, paInOaK-
TUBHOCTbH, MOJIEKYJIa, DJIEKTPHUUECKUH 3apsi]l, MPOBOJIHUKH, IMTOTYITPOBOIHUKH, TUIIEKTPUKH, HO-
TODJIEMEHT, BEUIECTBO, TeNo, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPHU-
MOCTh, KpUCTAJUTMYECKasl peNIETKa, CTUIaBbl, PU3NUECKHE BETUINHBI, €IMHHUIIBI U3MEPEHUS, KOC-
MHYECKOE IPOCTPAHCTBO, MIIAHETHI, 3BE3/b1, COHILE.

buonorus: ¢orocunres, apixanue, d6uocdepa, s3KocucTeMa, MUHEpaJIbHbIE yI00peHUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBRA.
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['eorpadus: armocdepa, ruapochepa, MUHEpaATIBI, TOPHBIE TTOPOJIBI, TIOJE3HBIE UCKOIIae-
MBbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

[Tnanupyemble pe3yabTaTbl OCBOCHHUS MPOTPAMMBI IO XUMUHU Ha YPOBHE OCHOBHOI'O 00-
niero oopazoBaHusl.

N3ydyeHune XxuMuu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus HANPABICHO Ha JIOCTHKE-
HUEe OOYYalOMMMUCS JUYHOCTHBIX, METANPEJIMETHBIX U TNPEIAMETHBIX PE3YJIbTaTOB OCBOCHHS
y4eOHOro MpeaMeTa.

JIMYHOCTHBIE pPe3yNabTaThl OCBOCHUS IPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHS 0-
CTUTAIOTCA B X0JI¢ OOy4eHUsI XMMUHU B €IMHCTBE y4e€OHOW U BOCIUTATENBHON NEATEIbHOCTH
LIKOJIbI B COOTBETCTBUHU C TPAJULUOHHBIMH POCCUMCKUMHU COLMOKYJIBTYPHBIMH M JYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBWJIaMd U HOPMamH IOBEIEHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yIarOIIUXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOMINXCS PYKOBOJICTBOBATHCS CH-
CTEMOM MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI U PacIIMPEHHE OMbITA ACSITEIBHOCTH Ha €€ OCHO-
BE€, B TOM YHCIIE B YaCTH:

1) naTprOTHYECKOrO BOCIIUTAHHUSA:

[IEHHOCTHOTO OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M Hay4YHO-
My HacjeIuio, MOHUMaHMs 3HAYEHHUS XUMHYECKOM HAyKH B JKU3HM COBPEMEHHOIO OOILIECTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW MH(OpMAIME O MEPeqOBBIX JOCTUKEHHUSIX U OTKPBITUAX
MHUPOBON M OTEUECTBEHHOW XMMHHU, 3aUHTEPECOBAHHOCTH B HAayUHBIX 3HAaHUSAX 00 yCTpOWCTBE
Mupa 1 o0IIecTBa;

2) rpaX1aHCKOr0 BOCIIUTaHMUSL:

MIPEJICTABJICHUS O COIMANBHBIX HOPMaX M MpaBUIaX MEKIMUYHOCTHBIX OTHOIIEHUH B KOJI-
JEKTHBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOW,  ydel-
HO-HCCIIeIOBATEeNIbCKON, TBOPUECKON U APYTrUX BUIAX AESITENbHOCTHU, TOTOBHOCTH K Pa3zHO00-
pa3HOW COBMECTHOW JEATENLHOCTH MPHU BBINOJHEHWH Y4YEOHBIX, MO3HABATENBHBIX 33734,
BBIMIOJTHEHUH XUMHUYECKHUX YKCIIEPUMEHTOB, CO3/JaHUU y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aH-
MOITIOHMMAHUIO U B3aHMOIIOMOIIM B Ipoliecce ATOW yueOHOW JesTeIbHOCTH, TOTOBHOCTH Olle-
HUBAaTbh CBOE MOBEACHHUE U MOCTYIIKA CBOMX TOBapHILEH C MO3UIMH HPAaBCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI TIOCJIEICTBUIA MOCTYIKOB;

3) LEHHOCTH HAY4HOTO IMO3HAHMS: MUPOBO33PEHUYECKHUX MPEACTABICHUI O BEIIECTBE U
XUMUYECKON PEAKIINH,

COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH M COCTABJISIOIIUX OCHOBY
JUIsl TIOHUMAaHHUS CYITHOCTH HayYHOW KapTHHBI MHUpPA, MIPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEP-
HOCTSX Pa3BUTHUS IIPUPOJIbI, B3aUMOCBS35X Y€JI0BEKa C IPUPOJHON CPENOM, O POJIU XUMHUU B M1O-
3HaHUM ATUX 3aKOHOMEPHOCTEH; MO3HABATEJIbHBIX MOTUBOB, HAlPaBJICHHBIX Ha MOJIYYEHHE HO-
BBIX 3HAHUH 110 XUMHH, HEOOXOUMBIX Ul O0BSICHEHUS Ha0JIF0JaeMbIX IIPOLIECCOB U SIBIECHUM;

[I03HABaTENbHON, HHPOPMAITMOHHON U YUTATENbCKON KYJIbTYpPbHI, B TOM YHCJIE€ HAaBBIKOB
CaMOCTOSITENIbHON pabOThI C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOMN JIUTEPATYPOH, JOCTYIHBIMHU TEX-
HUYECKMMH CpeJICTBAaMU MH(OPMAIIMOHHBIX TEXHOJOTHI; HHTEpeca K 00y4eHHIO U MO3HAHHUIO,
J110003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaM0OOOpa30BaHUIO, MPOEKTHONW U MCCIEN0-
BaTEJIbCKOW NEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIIEHHOCTH U YpOBHSI OOyueHHUs B
JadbHEeHIeM;

4) popMupoBaHus KyIbTYPhI 3J0POBBS:

OCO3HAHHUs LIEHHOCTU YXU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3JI0pOBbIO, yCTa-
HOBKHU Ha 3/I0pOBBI 00pa3 >KM3HU, OCO3HAHUS MOCIEACTBUM M HENPUSATUS BPEAHBIX MPUBBIUYEK
(ynorpeOyieHUsI ajJKoroiisi, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COONIOIEHUS MpaBuil 0e3-
OIACHOCTH NP 00paLIEHUH ¢ XUMHUYECKUMHU BEUIECTBAMH B OBITY U pEaJIbHOM JKU3HH;

5) TpyZI0BOTO BOCIIUTAHUS:

MHTEpeca K MPaKTHUECKOMY M3yYeHUIO Mpodeccuil U Tpya pa3iuyHOro poja, yBaKEHHE
K TPyLy U pe3ysibTaTaM TPYJOBOW NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS Mpe.-
METHBIX 3HAaHUH 10 XMMHH, OCO3HAHHOTO BBHIOOpPA MHJIMBUAYAJIBHOW TPAEKTOPUH MPOIOJIKEHUS
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00pa3oBaHUs ¢ YIETOM JIMYHOCTHBIX MHTEPECOB W CHOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WH-
TEPECOB M MOTPEOHOCTEH, ycrenHoW MpodeCCHOHATBHON NEATeIbHOCTH U Pa3BUTHs HEOOXOIU-
MBIX YMEHHI, TOTOBHOCTh aJIAlITUPOBATHCS B IPO(ECCUOHATIBLHOM Cpelie;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTHYECKH IIeJIECO00PA3HOr0 OTHOMICHHUS K MPUPOJIC KaK NCTOYHUKY KHU3HU Ha 3eM-
Jie, OCHOBE €€ CyIeCTBOBAHUS, TOHUMAaHUS [ICHHOCTH 3JJ0POBOT0 M 06€3011acHOT0 00pasa KHU3HH,
OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (PM3WYCCKOMY H IICUXHYECKOMY 3JI0POBBIO, OCO-
3HAHMS [ICHHOCTH COOJIFO/ICHUS MPaBUil 0E30MacHOTO TMOBEJIEHUS MPH padoTe ¢ BEUISCTBAMH, a
TAaK)KE B CHTYyalMsX, YIPOXKAIOIIUX 3J0POBBIO M KM3HHU JIFOJACH, CIOCOOHOCTH MPUMEHSTH
3HAHMUS, TTOJIy4aeMbIC P W3YYCHUH XUMUH, JUIS PEIICHHsS 3a7ad, CBSI3aHHBIX C OKpY)Karollen
HMPUPOJTHON CpPEOH, MOBBIIICHHUS YPOBHS 3KOJOTHYECKOW KYJIBTYPBI, OCO3HAHHUS TIO0AJIBLHOTO
XapakTepa dKOJOTHYECKHUX MPOOJIeM U IMyTeH UX pPEeIICHHs MOCPEACTBOM METOIOB XUMHH; KO-
JIOTHYECKOI'0 MBIIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIbHOM, KOMMYHHUKATHB-
HOHM U COLUAJIBHOM MPAKTHUKE.

MeramnpeaMeTHble pe3yibTaThl. B cocTaBe MeTanmpeaMETHBIX pPe3yJIbTaTOB BBLICISIOT
3HAUUMBIC JUIS (DOPMHUPOBAHUS MHPOBO33PCHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPHS, TIPUH-
U1, THIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIp.), KOTOPbIC UCIIOIB3YIOTCS B €CTe-
CTBEHHO-HAyYHBIX YYCOHBIX MPEAMETaX W MO3BOJSIIOT HA OCHOBE 3HAHWW M3 ITUX MPEIMETOB
(dbopMHpOBaTh IPECTABICHNE O LIEJIOCTHON HAyYHOW KapTUHE MHUPA, U YHUBEPCAIbHBIC YUCOHBIC
neicTBus  (TIO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYISATUBHBIC), KOTOpPBIE OOECICUYHUBAIOT
(opMHpOBaHHE TOTOBHOCTU K CaMOCTOSATEIIBHOMY TUIAHUPOBAHHUIO M OCYIICCTBICHUIO Y4EOHOM
JIEATEIbHOCTH.

MertamnpeaMeTHbIe pe3yiibTaThl OCBOCHHS 00Pa30BaTEbHOW MPOTPaMMBbI MO0 XHUMHHU OT-
paXKarOT OBJIAJICHUE YHUBEPCATBHBIMU TI03HABATEILHBIMH JICHCTBUSIMU, B TOM YHUCIIC:

1) 6Ga30BBIC JIOTHYECKUE ACHCTBUSA:

YMEHHE HCIOIh30BaTh MPHUEMBI JIOTHYECKOTO MBIIIICHHUS TIPU OCBOCHHWH 3HAHWI: pac-
KPBIBaTh CMBICI XUMHUYECKUX TOHSATHH (BBLACIATh UX XapaKTEPHbIC NMPU3HAKH, YCTAHABIUBAThH
B3aMIMOCBSI3b C JIPYTUMH TOHSATHUSMH), UCIOJIB30BATh MMOHATUS I OOBSICHCHHS OTJICITBHBIX
(haKTOB ¥ SBJICHUH, BHIOUPATh OCHOBAHHS U KPUTCPHH Ui KJIACCH(PHUKAIIMA XUMHUECKUX Be-
MIECTB ¥ XMMHUYECKUX PEAKINH, YCTAaHABIMBATH MPUIHHHO-CIICACTBCHHBIC CBSI3U MEXKIY 00BEK-
TaMU H3y4YeHUs, CTPOUTH JIOTHUECKHUE PACCYKIEHUs (MHIYKTHUBHBIC, JA€TyKTHBHBIC, IO aHAIO-
THH), CJIaTh BBIBOJBI ¥ 3aKITIOUYCHHS,

yMEHHE MPUMEHSATH B MpOIlecce MO3HAHUS MOHATUS (IIPEIMETHBIE U METaNpEeAMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIH, UCIIOJIb3yeMbIC B XHMHH, TIPEOOPA30BBIBATH IIMPOKO MPHU-
MEHSIEMbIC B XUMHH MOJICIIbHBIC MPEIICTABICHHUS — XUMUYECKHI 3HAK (CUMBOJI 3JICMEHTA), XMMH-
yeckas popMylia ¥ YpaBHCHHE XMMHYECKON peakluy — MPHU PEIICHUN yIeOHO-TI03HABATEIHLHBIX
3a/1a4, ¢ y4€TOM ITHX MOJIETHHBIX MPEICTABICHUN BBISBIATH U XapaKTEePH30BaTh CYIIIECTBEHHbIE
MPU3HAKA HM3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB W XUMUYCCKUX PEaKIUi, BBISBISTH
o0mre 3aKOHOMEPHOCTH, MMPUYUHHO-CIIEACTBEHHBIE CBS3H M MPOTUBOPEUHS B M3y4aeMbIX MPO-
[eccax | SBJICHUSX, MPeJIarath KPUTEPUH IS BBISBICHUS dTUX 3aKOHOMEPHOCTEH U MPOTUBO-
peunii, caMOCTOSITEIPHO BBIOMPATH CIIOCO0 pelieHus y4eOHO# 3amaun (CpaBHHBATh HECKOJIBKO
BapHAHTOB PEIICHUS, BRIOUPATh HAU0O0JIee IMOAXOSIININ C YIETOM CAaMOCTOSTEIHLHO BBIICIICHHBIX
KpUTEPHUEB);

2) 6a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHHUSA, a
TaK)Ke B KA4€CTBE OCHOBBI JIJIST (DOPMHPOBAHMS THITOTE3BI TI0 MMPOBEPKE MPABUIHLHOCTH BBICKA3bI-
BaeMBIX CYXXICHHI;, MPUOOPETEHHE OMbITa MO TUIAHWPOBAHUIO, OPTaHHU3AIlMM M IMPOBEICHUIO
YUEHUYICCKUX DKCIICPUMEHTOB: YMEHHE HAOJIOaTh 32 XOJOM IPOIlecca, CaMOCTOSITEILHO TPO-
THO3UPOBATh €r0 pe3ynbTar, GopMyaupoBaTh 000OIIEHUS M BBIBOABI MO PE3ylbTaTaM MPOBE-
JIEHHOTO OTIBITA, HCCIICOBAHMS, COCTABIIATH OTYET O MPOJICITAHHON paboTe;

3) pabora ¢ uHbOpMaIueit:
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yMEHHE BbIOHMpaTh, aHAJM3UPOBATh U WHTEPIPETHUPOBATH MH(OPMALIUIO PAa3INYHBIX BH-
0B ¥ (POpM MpeACTaBICHUS, MOTYIaeMYIO0 U3 PA3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JTUTE-
paTypa XMMHUYECKOTO COJepaHHs, CIpaBOYHble Mocobus, pecypcbl MHTepHeTa), KpUTUYECKU
OIICHUBATH MTPOTUBOPECUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE PUMEHSTh PAa3IMYHbIE METO/IBI U 3aMIPOCHI MPU NOUCKE U 0TOOpe HH(OPMALIUY U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JJIsl BHITIOJHEHHS YIeOHBIX U MO3HABATEIBHBIX 3a-
a4 OMpeeNIEHHOr0 TUIa, MPUOOpPETEeHHE OMbITa B 00JIACTH MCMOJIb30BaHUS HHQPOPMAIOH-
HO-KOMMYHHKATUBHBIX TEXHOJIOTUH, OBIIAJICHUE KYJIbTYPOH aKTHBHOTO MCIOJIB30BAHUS PA3JIAY-
HBIX TOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTUMANIbHYIO (POPMY MpEeCTaBICHUS UH-
dopManuu W WUIIOCTPUPOBATH pelIacMble 3a/Ja4dl HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
npyrumu (popmamu rpaduKku ¥ UX KOMOMHAITUSMU;

YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATH B MPOIlecce YYeOHOH U MCCIIeT0BaTENbCKON Je-
ATEIHHOCTH MH(OPMALIMIO O BIMSHUHM IMPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBA U TpaHCHOPTa
Ha COCTOSIHUE OKPYKAIOLIEH NPUPOJIHON CPELBI;

VY obyuvaromierocst 6yayT cOpMUPOBAHBI CIENYIONINE YHUBEPCAIbHbIE KOMMYHUKATHUB-
HbIE JEUCTBUSA:

yMEHHE 33/1aBaTh BOMPOCHI (B X0/1€ uanora u (Win) AUCKYCCUU) MO CYIIECTBY 00CyX1a-
MO TeMbI, (POPMYIIHPOBATH CBOW NPEIONKCHHS OTHOCHTEIHHO BBITIOJHCHUS MPEAIOKESHHOM
3aJa4uM; MPUOOPETEHHE OIBITAa MPE3EHTAIMN PE3YIbTATOB BBIMOJHEHUS XMMHYECKOrO JKCIEepHU-
MeHTa (JTabopaTOPHOTO OIbITa, JTA0OPATOPHON PabOTHI MO HMCCICIOBAHUIO CBOWCTB BEIICCTB,
yueOHOro MPOEKTa); 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MO3HABATEIHLHOU U
MCCJIEI0BATENLCKOM JESTEILHOCTH MPU PEIICHUN BO3HUKAIONIUX MPOOJEeM Ha OCHOBE Y4ETa 00-
[IMX WHTEPECOB M COTJIACOBaHMS MO3HUIMMA (00CYXIeHUs, 0OMEH MHEHHUSIMH, «MO3TOBbIE LITYpP-
MBI», KOOPIMHAIUS COBMECTHBIX JCHCTBHM, ONIPECIICHNE KPUTEPHUEB II0 OIEHKE KadyeCTBa BBI-
MOJIHEHHOW paboTHI U IpYTHE);

VY oOyuaromierocst OynyT chopMupoBaHBI CIEIYIOIIAE YHUBEPCAIBHBIC PETYJISTUBHBIC
NEeNCTBUL:

YMEHHE CaMOCTOATEILHO OMPENCIATh eI AeATeIbHOCTH, TUTAHUPOBATh, OCYIIECTBIISITH,
KOHTPOJIMPOBaTh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JACSTENBHOCTb, BHIOMPATH
HauOosee >(Q¢eKTUBHbIE CIOCOObI pelleHHs Y4eOHbIX M IO3HABATEJIbHBIX 3aJad, CaMOCTOS-
TEJIHHO COCTABIIATH UM KOPPEKTUPOBATH MPEATIOKEHHBIM alTOPUTM JIEHCTBUI MTPH BBHITOJIHEHUU
3a1aHuil ¢ y4€TOM TIOJyYeHUs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIIH-
X, OLIEHUBATh COOTBETCTBHE MOJIYYCHHOTO pe3yiIbTaTa 3asiBICHHOM 1IeNTH; yMEHNE UCTI0Ib30BaTh
¥ aHAJTM3UPOBATH KOHTEKCTHI, ITPeIjlaraeMble B YCIIOBUU 3aJTaHUH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS MPOTPAMMEI MO XMMUU Ha YPOBHE OCHOBHOT'O 00IIIe-
ro 00pa3oBaHUsI.

B cocraBe mpeaMeTHBIX Pe3yibTaTOB MO OCBOSHHUIO O0S3aTENBHOTO COAEPKAHMS, yCTa-
HOBJICHHOTO JaHHOW MPUMEPHOU paboueil mporpaMMOu, BBIACIISIOT: OCBOCHHBIE 00yUYatOIIUMHUCS
Hay4yHbIe 3HAHUS, YMEHHS U CIOCOObI JeHCTBUiA, crienuduueckue A MPeAMETHON ob6macTu
«XuMHST», BUABI JEATSIHHOCTH 10 TIOJYYESHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIH, mpeodpa3o-
BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOyuenunss B 8 kiaccey oOyuaromerocsi 0yay chOpMHpPOBAHBI CIEAYIOIINE
MpeIMETHBIC PE3yIbTaThl IO XUMUH:

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHSATHA: aToM, MOJICKYJa, XUMHUYSCKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIECTBO, CMECh (OAHOPOJHAS ¢ HEOJHOPOJHAs), Ba-
JIEHTHOCTH, OTHOCHUTEIIbHASI aTOMHAsi U MOJISKYJISipHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MO-
JSpHAs Macca, MaccoBasi AOJS XMMHUYECKOTO DJIEMEHTa B COSAMHEHUU, MOJIPHBIA 00BEM, OK-
CHJ, KHCIIOTa, OCHOBAHHUE, COJIb, AJEKTPOOTPHUIATEIHHOCTh, CTETICHb OKHUCIEHUS, XUMHUUYECKast
peakiusi, KiaccupuKalus peakluid: peakiud COSANHECHUS, PEaKIUu Pa3IOKEHUs, PeaKkIuu 3a-
MEIIEHUs, peakui oOMeHa, 9K30- M SHAOTEPMUYECKUE peaklnu, TErIoBol 3ddexT peakuuwu,
SIPO aToMa, DJIEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOHTallb, paANyC aToOMa, XUMHYECKas CBA3b,
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MOJIIpHAsl U HEMOJIIpHas KOBaJeHTHas CBS3b, HOHHAS CBS3b, MOH, KATHOH, aHUOH, PacTBOpP, Mac-
COBasi J10JIA BEIIEeCTBA (MIPOLEHTHAs! KOHLIEHTPALHsI) B pacTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN M MPUMEHSTH ATH I10-
HSTHS [IPU OTIMCAHUH BEIIECTB M UX MPEBPAIICHUH;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIHMKY JJIsi COCTaBleHUs! (JOpMYJ BEIIECTB U ypaBHe-
HUM XUMUYECKUX PEaKLUN;

OTIpEEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb OKHC-
JICHUS JJIEMEHTOB B OMHAPHBIX COCAMHEHMSX, MPUHAUICKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIacCy COeTUHEHMH 1o Gopmyrnam, BUJ XUMUYECKON CBSI3U (KOBAJIEHTHAs U MOHHAS) B HEOpra-
HUYECKUX COCTUHCHUSX;

packpbsiBaTh cMbici [lepuoanueckoro 3akona /[.M. MenneneeBa: AeMOHCTpUPOBAThH IO-
HUMaHHE TIEPUOTUYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKUX 3JIE€MEHTOB OT UX IOJIOKEHHS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPaHEHHUSI MAcChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOM-
HO-MOJICKYJISIPHOTO y4YE€HHsI, 3aKOHa ABOTaJpo, OMHUCHIBATH U XapaKTEPU30BaTh TAOIUYHYIO
dopmy Ileprnonnyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh MOHITHS «TJIaBHAs IMO/I-
rpymmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y, Maneie u GonbIINe MEPHOABI, COOT-
HOCUTHb O0O3HAYEHHUs, KOTOpble MMeroTcs B Tabnuue «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB J[.M1. MeneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMM CTPOEHUS aTOMOB XUMUYECKUX
3JIEMEHTOB (COCTaB U 3apsn Aapa, 00Iee YUCIO0 IEKTPOHOB U paclpeieieHHe HX IO 3JIEeKTPOH-
HBIM CJIOSIM);

KJIacCU(UIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKUE
peaxiun (TI0 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3P (HEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHUE CBOMCTBA BELIECTB Pa3IMYHbIX Kiac-
COB, TIOATBEPIKJasi ONMMCAHNE IPUMEPAMHU MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XHMH-
YEeCKUX PeaKIuii;

MIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOT'O COCTaBa, BO3-
MO>KHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUN B Pa3IMYHbIX YCIOBHSIX;

BBIUUCIIATE OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHYECKOT0 3JI€MEHTa 10 (OopMyJie COETMHEHNUs, MAaCCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTENbHON AEATENbHOCTH — aHAJW3 M CHHTES3,
CpaBHEHHME, O0O0O0OIIEeHHe, CHUCTEMAaTH3alUI0,  KJIacCU(PHUKAIUIO,  BBIIBICHUE  IPUYUH-
HO-CJIEZICTBEHHBIX CBSI3€M — JJIi M3YYEHUS CBOMCTB BELIECTB M XWMHYECKHUX DPEaKLUH, ecTe-
CTBEHHO-Hay4YHbIE METOJIbl MMO3HAHHS — HAONIOJCHWE, W3MEPEHHE, MOJEIMPOBAaHUE, DKCIIEPH-
MEHT (peasIbHbII U MBICIIEHHBIH );

CIIeZIOBATh MPaBHJIAM IOJIb30BAaHM XUMHUYECKON TTOCYI0N M JabopaTOpHBEIM 000pyI0Ba-
HHUEM, a TaKKe MpaBuiiaM OOpallleHHs ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMU IO BBI-
MIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHHIO ¥ COOMpAHHIO T'a3000pa3HBIX
BEIIECTB (BOAOPO/a M KUCIOPOJIa), IPUTOTOBICHUIO PACTBOPOB C OIpENeIEHHON MaccoBOM J0-
JIeil paCTBOPEHHOTO BEIIECTBA, IUTAHUPOBATh W MPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI 110 pac-
MIO3HABAHUIO PACTBOPOB IIEJOYEH M KHUCIOT C MOMOIIbIO HHAMKATOPOB (J1akMyc, GeHondrane-
WH, METHUJIOPAHX U IPYTHUE).

K koHmy oOyuenuss B 9 kJjaccey oOydaromerocs Oyay cQOpMHUPOBaHBI CIEAYIONTUE
NPeIMETHBIC PE3YIIbTAThI IO XUMHUU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUN AJIEMEHT, aTOM, MO-
JIeKyJia, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CII0KHOE BEUIECTBO, BAJIEGHTHOCTD, AIEKTPOOT-
PHILIATENIbHOCTh, CTENEHb OKUCIICHUS, XUMUUECKasi PeaKiys, XUMHUECKasi CBSA3b, TEIUIOBOU 3(-
(heKT peakuu, MOJIb, MOJISIPHBIA 00BEM, PaCTBOP, AIIEKTPOIHTHI, HEAJIEKTPOIUTHI, DIIEKTPOIUTH-
YyecKasl IMCCOLUAIIMs, peaKMi HOHHOTO0 OOMEHa, KaTaiu3aTrop, XUMHUYECKOe paBHOBECHE, 00pa-
TUMBIE W HEOOpaTHUMbIE PEaKIMH, OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIE PEaKIUU, OKUCIUTEID,
BOCCTAaHOBHUTEIIb, OKHCICHHE W BOCCTAHOBJIICHHE, AJUIOTPONHs, aM()OTEPHOCTh, XUMHUYECKAs
CBsI3b (KOBaJICHTHAsl, HOHHAsI, METaJUIMYecKas ), KpUCTaNIN4ecKasl peeéTka, Koppo3us METalIoB,



14

CIUJIaBbI, CKOPOCTh XUMHUYECKON peaKIuu, npeaenbHo nqonycrumas konmneHtpanus (I1K) Bemre-
CTBa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U IPUMEHATH 3TH MOHS-
THs IIPY OIIMCAHUU BEUIECTB U UX NPEBPALCHUN;

MCIOJIb30BaTh XMMHYECKYI0 CHUMBOJHKY ISl COCTaBlIeHUs (OPMYIl BEIIECTB U ypaBHE-
HUM XUMUYECKUX PEaKLUN;

ONPEIEIATh BAIGHTHOCTh U CTEIIEHb OKUCIICHUS] XUMUUYECKUX 3JIEMEHTOB B COECUHEHUSX
pPa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIAcCy COEAUHEHUU IO
dbopMynaM, BUJI XUMUYECKON CBSA3H (KOBAJICHTHAs, HIOHHAS, METAJJINYECKAas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps MOHA [0 XUMUYECKOH (hopMmyIie, XapakTep Cpeabl B BOJHBIX PacTBOpax He-
OpPraHUYECKUX COEIMHEHMM, TUIl KPUCTAJUIMYECKON PEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIci [leproanueckoro 3akona .M. MenaeneeBa U JEMOHCTPUPOBATH €r0
MOHMMAaHUE: ONMUCHIBATh U XapaKTepu3oBaTh TabmuunHyto dhopmy [leprognueckoit cucTeMbl Xu-
MHUYECKUX 3JI€MEHTOB: Pa3IndyaTh NOHATHS «TJaBHAs MOArpyma (A-Tpyrmmna)» U «10004YHas MoI-
rpynna (b-rpynmna)y», maible u 0oJbIINe IePUObl, COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS
B HepHOHquCKOﬁ T3.6JII/III€, C YUCJIOBBIMH XApPaKTCPUCTUKAMU CTPOCHHUSA AaTOMOB XHUMHUYCCKHUX
3JIEMEHTOB (COCTaB U 3apsAn sAapa, oOlIee YUCiIo FIEKTPOHOB U paclipeie]ieHHe UX MO dIEKTPOH-
HBIM CJIO?IM), OOBICHSTH O6HII/IG 3aKOHOMCPHOCTHU B USMCHCHUU CBOMCTB 3JIE€MCHTOB U UX cocau-
HEHUU B Ipejeiax MajblX IEPUOJOB U ITIABHBIX MOATPYNI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKUC DJICMCHTBI, HCOPraHNM4YCCKUC BCHICCTBA, XHUMHYCCKUC
peakuu (1o YUCIy M COCTaBY YYacTBYIOUIMX B PEaKLUMU BEIIECTB, IO TerioBoMy 3¢ deKTy, no
M3MEHECHHIO CTEIICHEH OKHUCICHUSI XUMHUYECKUX 3J'I€MCHTOB);

XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME U cleUU(UYECKUe XUMHUYECKHE CBOICTBa MpPoO-
CTBIX M CJIOXHBIX BCHICCTB, IMOATBCPIKAAA OMNMCAHWC IMPUMCPAMH MOJICKYJISAPHBIX W HOHHBIX
YpaBHEHUI COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

COCTaBJIATh YPABHEHUSI AJEKTPOJUTHUYECKON AUCCOIMALMM KUCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS PeaKIil HOHHOro 0OMeHa, YpaBHEHUS peakiuii, MOATBep-
KAAIUX CYIIECTBOBAHUC Te€HETHYESCKOM CBSI3N MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM CO-
CTaBJICHUS AJICKTPOHHOTO OajaHca ATHX PEaKIIHii;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BOBMOXHOCTH IPO-
TCKaHUA XUMHUYCCKUX npeBpameHm‘/i B PA3JIMYHBIX YCIIOBUAX,

BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMHYECKOT'0 AJIEMEHTA M0 opMyJsie COeUHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIviy;

CJIeIOBaTh MpaBUIaM TMOJIb30BaHUSI XUMUUYECKON TTOCYI0N U J1abopaTopHBIM 000pya0Ba-
HUEM, a TaKKe MpaBUiiaM OOpaIleHUs ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH IO BBI-
IIOJIHEHHUIO na60paTopme XUMHWYCCKUX OIIBITOB IO IOJYYCHUIO H c061/1paHmo ra3006pa3HI)1x
BEIIeCTB (aMMHUAKa U YIJIEKUCIIOTO rasa);

MMPOBOAWTL PEAKIHHU, IMOATBCPKAAIOIINC Ka4eCTBEHHBII COCTaB Pa3IMYHBIX BCIICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUAOPOMHUI-, HOIUI-, KapOoHaT-, pocdar-, CUIMKAT-, CyITb-
(1)aT-, TUAPOKCUA-WUOHBI, KATUOHBI aMMOHHA W MOHBI U3YUCHHBIX METAJIJIOB, IIPUCYTCTBYIOIIHEC B
BOJHBIX PaCTBOpPAaX HEOPTraHUYECKUX BEUIECTB;

IMPUMCEHATE OCHOBHBIC OIICpallun MEBICIIATENbHOMN JACATCIIBHOCTH — aHaJIM3 W CHHTEC3,
cpaBHEHHE, 00001eHNE, CUCTEMATH3aIMIO, BBISIBICHHE MPUYUHHO-CIIEICTBEHHBIX CBA3EH — IS
HN3YUCHUA CBOMCTB BCIIECCTB U XUMHNYCCKUX peaKquI, €CTCCTBCHHO-HAYYHBIC METOAbI ITO3HAHUA
— HaOmI0IeHNEe, U3MEPEHUE, MOICTTUPOBAHNE, SKCTIEPUMEHT (PEalIbHbII U MBICTICHHBIN ).



