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IHosicHuTeIbHAS 3aNUCKA.

[IporpamMma 1O XUMHHM OCHOBHOTO oOmiero oOpa3oBaHust (yriayOnE€HHBIH YPOBEHb)
COCTAaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON
porpaMMbl OCHOBHOTO o0miero oopaszoBanusi, mnpenacraBieHHbix B ®I'OC 00O, c yuerom
benepanbHON paboueit mporpaMmMbl BOCITUTAHHUS.

[IporpaMMa o xumuu pa3paboTaHa ¢ LEJIbI0 OKa3aHUS METOINYECKON MOMOIIU YUUTEIIO B
co3/1aHuu pabouelt mporpaMMel Mo y4eOHOMY ITPEIMETY.

[IporpaMma mo xumuHM AaéT TPEACTABICHHE O IENAX, OOmeld crpaTerud OOydeHUs,
BOCIUTAHMUSI W Pa3BUTHS OOYYaIOIIMXCS CPEACTBAMU y4yeOHOro MpeaMeTa, OIpeAesseT
o0s13aTeIbHOE TIPEIMETHOE CO/IEPKaHKE, €r0 CTPYKTYPY IO pa3jiesaM U TeMaM, pacrpezesieHue 1o
KJlaccaM, PEKOMEHIYEMYIO IOCJIE0BATEIbHOCTh M3YYEHHUSI XUMHUHU C YYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3ed, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX  OCOOEHHOCTEH
oOyyaromuxcs. B mporpamMme Mo XUMHHM YYUTHIBAIOTCS BO3MOXHOCTH y4eOHOTO MpeaMeTa B
peaiMzanuu TPeOOBAaHUN K IUJIAHHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM M IpPEeIMETHBIM
pe3ynbrataM oOydeHHs ¥ B (OPMUPOBAHWU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHOM
NeSITeIbHOCTH 00Y4ar0Ierocs o OCBOCHUIO Y4eOHOTO COJepKaHUSI.

W3yuenne XMMUU Ha YypOBHE OCHOBHOTO 0OmIero oOpa3oBaHHs OPHEHTUPOBAHO Ha
OOIIEKYIBTYPHYIO TIOJTOTOBKY, HEOOXOAUMYIO JUIsl BRIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB,
pa3BUTHSA HHTEIJIEKTYaJIbHBIX CIOCOOHOCTEH M MHTEpPEcOB OOydarolUXcsl, Ha HPOJOLKEHUE
oOyueHusl Ha YPOBHE CpeJIHero o0iero oopa3oBaHus.

3HaHME XUMUH CIIY’)KUT OCHOBOH AJis (pOpMHPOBaHUS MUPOBO33pEHUS 00y4arOLIErocs, ero
MIPEJICTABICHUI O MaTepHaIbHOM EIMHCTBE MHUpA, BAKHYIO POJIb UTPalOT (HOpMUPYEMbIE XUMUEH
IIPEJICTABICHUSI O MPEBPALICHUSIX SHEPIrUU U BEILIECTB B MPUPOJE, O MYTIX PEIICHUs IN100aTIbHBIX
po0JieM yCTONYMBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOM, IHEPIeTUUECKOM, MPOI0OBOILCTBEHHOM
po6eM, TpoOIEMBI SKOIOTHYECKON 0€30aCHOCTH, TPOOIIEM 3IPaBOOXPAHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET pean3aliiii BO3MOXKHOCTEH ISl CaMOPa3BUTHA U (POPMHUPOBAHUS KYIbTYPHI
JTUYHOCTH O00YYarOIIUXCs, UX 0011l U (YHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (JOPMHUPOBAHUE MBIIUICHHUS U TBOPYECKHX CIOCOOHOCTEH 0Oydarommxcs,
HaBBIKOB ~ MX  CAMOCTOSTENbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW KH3HH, TaKk M B
npoeCcCHOHATILHOM 1eATeNbHOCTH;

3HAKOMHUT CO CIleUU(UKON HAay4YHOTO MBIIUIEHMS], 3aKJIabIBA€T OCHOBBI MPEACTABICHUHN O
€IMHCTBE MPUPOJBI M YEJOBEKA, SIBJISETCS KIIOYEBBIM 3TaloM B (DOPMHUPOBAHUHM €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0yYaroUINXcs;

CIOCOOCTBYET (OPMHPOBAHUIO LEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHUAM, K TIpUpPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B SKOJOrMYecKoe o0Opa3oBaHUE
00y4aroIuXxcs.

JlanHble HampaBiieHHs B OOY4YEHHHM XHUMHUHU O0€CIEeUMBAIOTCS CIEUU(UKON CoAepH aHUs
npeaMeTa, KOTOpBIA SBJSETCA IeNarornyeckd afanTUPOBAHHBIM OTPaXEHHUEM OMNpPEeeNICeHHOIO
JTana pa3BUTUS XUMUH.

VYrayO6néHHblil Kypc XMMHUU OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOEHHE
OOy4alolMMUCS CUCTEMbI TEPBOHAYAIbHBIX MOHATUNH XHMHH, OCHOB HEOPraHHMYECKONH XHMUH,
OCHOBOIIOJIAralOMIMX TMpPEACTaBICHUH oOOmed XUMMM U OTJENbHBIX 3HAYMMBIX [OHATUH
OpraHU4YeCKON XUMHH.

CtpykTypa cojepxaHHMs HpOTrpaMMbl MO XMMHUU c(HOpMUpOBaHAa HAa OCHOBE CHCTEMHOIO
noaxona kK e€ mizydeHuro. Coaep’kaHUE CKIIAJBIBACTCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE U CHCTEMbl MMOHATUH O XUMHUYeCKOoW peakuuu. OOe 3TH CHCTEMBI
OpPraHM30BaHbl MO0 MPUHIUIY MOCIEI0BATEIILHOTO Pa3BUTHUsI 3HAHUNW Ha OCHOBE TEOPETHUYECKUX
IIPEICTaBICHUI Pa3HOTO YPOBHS:



ATOMHO-MOJIEKYJISIPHOM TEOPHUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

YYEHHS O CTPOCHUH aTOMA U XUMUYECKOH CBA3H;

MPEJCTaBICHUN 00 IEKTPOTUTHUECKON AUCCOLMAINH BEIIECTB B PACTBOPAX;

0 XMMHUYECKOW KUHETUKE U TEPMOIMHAMUKE.

B oOCHOBy TeopeTM4ecKMX 3HAHUW TIOJOXKEHBl ASMIMPUYECKHA TOJTYYEHHBIE (DaKTHI.
Teopernueckue 3HaHUS PA3BUBAKOTCA IOCIEIOBATEIBHO OT OJHOIO YPOBHA K Jpyromy Hu
o0ecreynBa0T 00yYaroIIUMCS BO3MOKHOCTh OOBSCHSTH U MPOTHO3UPOBATH CBOICTBA, CTPOCHUE U
00JacTy MPaKTUYECKOT0 MPUMEHEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue copepkaHus MPOrpaMMbl IO XUMHUH MPOUCXOIUT C UCIOJIb30BAHUEM 3HAHUU U3
paHee M3YYEHHBIX YYEOHBIX MPEJAMETOB: OKPYXAIOIUN MHUp, Ouosiorusi, ¢uU3MKa, MaTeMaTHKa,
reorpadus, TEXHOJIOTHSI, UCTOPUSI.

[Iporpamma ocHOBHOTO 00mIero oOpa3oBaHUs 1O XUMHUHM (YriyOJE€HHBIH YPOBEHb)
OpUEHTHpPOBAaHA Ha COXpaHEeHHE (yHIaMEHTAIbHOIO XapakTepa oOpa3oBaHMs, CHEUUPUKI
y4e0HOTro mpeaMeTa U 00ecIeueHre YCIEITHOro 00y4IeHUs Ha CIeIYIoIeM YpoBHe oOpazoBanus. B
porpaMMe MO XHMHUU pealu3yercs pa3BUBAIONIAs M IPaKTUYECKas HAMpaBIEHHOCTh OOydeHUs
xumuH, auddepeHnmanys o0ydeHus, BKIOYAOMas MpoQUIbHYIO MOATOTOBKY OOYYaIOUIMXCS U
MOCIIEAYIOIIEEe CaMOOTIpeielieHre B BEIOOpE HapaBiieHUs: 00yueHus B IpO(UIBHBIX KJIaccax.

YrayOonéHHoe W3yd4eHHE XHMHU CIIOCOOCTBYET peain3alud 3a1ad MpodecCHOoHAIbHOMI
OpHUEHTAIIMH M HAMPABJICHO Ha MPEI0CTaBICHNE BOZMOKHOCTH KaXKIOMY O00y4aroleMycs MPOsIBUTh
CBOM HWHTEIUICKTYaJlbHbIE W TBOPYECKHE CIIOCOOHOCTH TMpPH H3YYCHHH YYeOHOTO TpeaMera,
He0OXO0IUMBIE I MTPOJOKEHHsI 00pa30BaHus U ajdbHEHIIeH TPyIOBOil 1eATEeIbHOCTH.

[Iporpamma mo xumum (yriyOJIE€HHBIM YpOBEHb) IMpeaHa3HaueHa JUIsl MCIOJIB30BAHHS B
0o0pa3oBaTeNbHBIX  OpPraHU3AlMSX,  PEATM3YIIUX  mporpaMmbl AU EPEeHIIUPOBAHHOTO
(yrny6mnénHoro, mpoQuIBHOT0) U3YYECHUsI OTJCIBHBIX YY€OHBIX MMPEIMETOB HAa YPOBHE OCHOBHOTO
o01mrero oopa3oBaHusl.

Oo6pasoBarenbHble (HYHKIIMH XMMUHW, H3y9aeMOW Ha YriyOJIEHHOM YpOBHE, PEANH3YIOTCS B
mpouecce (QOPMUPOBAaHUS 3HAHUH OCHOB XHMHUYECKOW HAyKM Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUA, O0JIACTU INPAKTUYECKOM MAESITEIbHOCTH YEJIOBEKa U OJHOTO W3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHI. 3a/aya yueOHOro MpeMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMBI XUMHUYECKHIX
3HAHUA — BaKHEHIIMX (DAKTOB, MOHITHH, 3aKOHOB M TEOPETUYECKUX TMOJIOXKEHHUH, JOCTYIMHBIX
0000111eHUII MUPOBO33PEHUECKOTO XapaKTepa, sA3blka HAyKH, B MPUOOIIEHNN K HaAyYHBIM METOJaM
MO3HAHMS TPU M3YUYEHUM BEIIECTB M XHWMHUYECKHX peakiui, (QOpMUpPOBAaHUU U DPA3BUTUU
MI03HABATENbHBIX YMEHUH U CLIOCOOOB JIEATENIBHOCTH U UX MPUMEHEHUH B y4eOHO-TI03HAaBaTEIbHON
U y4eOHO-MCCIIEIOBATEILCKOW JIEATENIbHOCTH, OCBOCHHMHM TPaBWJI O€30MaCHOTO OOpaIieHus ¢
BELIECTBAMU B IIOBCEHEBHOM KU3HHU.

[enu n3yyeHus: XMMUHU OTPa’Kat0T HAIIPABJIEHHOCTh 0OYUYEHUsI Ha Pa3BUTUE U CAMOPa3BUTHE
JTUYHOCTH, (popMHUpoBaHHEe €€ MHTEIJIEKTa U 00IIelH KyIbTypHI.

N3ydyeHne XMMUM HaNIpaBJIeHO Ha TOCTUKEHUE CIEAYIOIUX LIeTei:

(dbopMHpOBaHHE HWHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, IOTOBOW K CaMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PELIEHHUH, CIOCOOHON alanTUPOBATLCS K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKU3HU;

(GbopMHpOBaHHE CUCTEMBl XMMHUYECKHX 3HAHUN KaK KOMIIOHEHTAa €CTECTBEHHO-HAay4HOM
KapTUHBI MUPA, KAK OCHOBBI /ISl IOHUMAaHUSI XUMUYECKON CTOPOHBI SBJICHUI OKPY’KaIOIIET0 MUPA,
OCBOEHHUE SI3bIKa HAYKH;

npuodIIeHne 00yJaromMXCsl K CaMOCTOSATENbHOW MMO3HABATEIbHON W HCCIEI0BaTEIbCKON
NesTeNbHOCTH, K HAy4YHbIM METOJaM II03HaHus, (OPMUPOBAHHWE MOTHUBALMM M pa3BUTHE
CIOCOOHOCTEH K N3YUEHUIO XUMUH;

dbopmupoBanre oO0mel (YHKIIMOHATHLHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATH M OIICHUBATH SIBICHUS OKPYXKAIOIIETO MUPA, UCTIONB3YS 3HAHUS U OIBIT,



MOJIy4YEHHBIE MTPU U3yYEHUU XUMUHU, TPUMEHATh UX MPHU PEUIeHUH MPOOJIEM B MOBCEAHEBHON KU3HU
U TPYJAOBOM J1€ATENbHOCTH,;

pa3BuTHE y OOYy4aloOlUMXCsl HMHTEpeca K HU3YUYEHHI0O XMUMHHM U cdepaM AedaTeIbHOCTH,
CBS3aHHBIM C XHMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOMIETO NPOGUIS U
HAIpPAaBJIEHHOCTH JAJIbHEHUIIEr0 00y4YeHUS;

OCO3HaHUE IEHHOCTH XMMHYECKUX 3HAHUM B JKU3HU 4YEJIOBEKA, MOBBIIICHUE YPOBHSA
HKOJIOTMUECKON KYNbTYpbl, HENpUSTHE [EHCTBUN, MPHUHOCSAIIMX BpEI OKpYXarollel cpere u
310pOBBIO JIFOJIEH;

npuoOpereHue OOy4YaIOIIMMUCS OMbITa CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIIH ), HEOOXOAUMBIX JIJIsl pa3IUYHBIX BUJIOB JIEATEIbHOCTH.

B 8 u 9 xnaccax mo BeIOOpY 00Opa3oBaTeIbHON OpraHW3aIllMU HA YIIyOJIEHHOE H3y4YCHHE
y4eOHOro TmpeaMeTa «XHUMHs» MOXKET ObITh oTBeneHo rmo 102 yaca (3 vaca B Heaemoo) uiau 136
gacoB (4 yaca B HEJICNIO), TO €CTh 2 Yaca B HEeJeNI0 3a cuéT obs3arenbHoit yactu OOIT OO0 u 1 — 2
gaca 3a cuér vactu OOIl OOO, dbopmupyeMoll y4acTHHKaMH OOpa30BaTEIbHBIX OTHOIICHHM.
Bcero 204 (272) yaca 3a aBa rona oOydeHusl.

Conep:xanue o0yuyenus B 8 kiacce.

Ilepsonauanvuvle xumuueckue nOHAMUA.

Xumusi — BaKHasg 00JIaCTb €CTECTBO3HAHUS W TMPAKTUYECKON NEATEIbHOCTH YeOBEKa.
[Ipenmer xumun. Ponb xumMuu B ku3HU yenoBeka. KpaTkue cBeneHus 00 UCTOPUH BO3HUKHOBEHUS
U pa3BUTHS XUMUU. XUMHsSI B cucTeMe HaykK. Tema u BemiecTBa. DU3HUECKHUE U XUMHUYECKUE
CBOMCTBa BeIIECTB. ArperaTHble COCTOSHUS BeliecTB. [[oHATHE 0 TEOPETHUECKUX U SMIUPUUECKUX
MeToJaxX TIO3HAHMSI B €CTECTBEHHBIX Haykax. lIpencTaBieHus O HAay4HOM I[IO3HAHUM Ha
SMIUPUUYECKOM YpPOBHE: HAOIIOJCHUE, U3MEPEHUE, IKCIEPUMEHT, MOJCIUPOBAHUE, BBIYUCIICHUE.
[IpencraBiaeHus 0 HAYYHOM IMO3HAHUM HA TCOPETHUYECKOM YpPOBHE: HaydHBbIC (DAKThI, Mpodiema,
TUIOTE3a, TEOPHS, 3aKOH.

SA3p1k xumun. VICTOYHUKY XUMUYECKOW WH()OPMAIIHH.

[TonsTe o meromax paboOThl ¢ XUMHUYECKMMH BemiecTBamMu. OOOpynOBaHUE HIKOJIBHOM
XUMHYECKOH j1abopatopuu. IlpaBuna Ge30macHOTO OOpalieHusi ¢ BEIICCTBAMH H JIAOOPATOPHBIM
o0opynoBaHUEM.

Uuctble BemiectBa W cMmecd. lIpupojHble cmecu: BO3IyX, NPUPOAHBIA ra3, HEPTh,
MIPUPOJHBIE BOJIbI, TOPHBIE MOPOIbI U1 MUHEPAJIBI. [[OHSTHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX CMECSX.
Crioco6sl pazaenenus: cmeceit. OuncTKa BEIIeCTB.

BemectBa M XuMmMuyeckue peakuud. ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JIEMEHTHI.
CUMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocThie M ClIOKHBIE BeliecTBa. MeTauibl U HEMETaJlIbI.
BemectBa MONEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUSI.

Xumuueckas popMyna. BareHTHOCT aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OnpesienieHne BalCHTHOCTH JIEMEHTOB 10 GopMyiaM OMHAPHBIX COEIUHEHUN U
coctaBieHre GopMya OWHAPHBIX COCAMHEHUH MO BaJCHTHOCTH 3JIeMEHTOB. OTHOCHUTEIbHAs
aToMmHas macca. OTHOCHUTeNIbHAsI MOJIEKYJIsipHas Macca. MaccoBasi J0JIsl XUMHUYECKOTO 3JIEeMEHTa B
coenuHeHnn. HaxoxaeHne npocTeitiieit ¢opMyIibl BEMIECTBA IO MACCOBBIM JIOJISIM DJIEMEHTOB.

KonunuecTtBo BemectBa. Monb. MonsipHast Macca. B3auMocBs3b KOJIMYECTBA, MACChI M YK CIIa
CTPYKTYPHBIX €IMHHI] BelecTBa. Pacdersl mo ¢dopMmynaM XHMHUYECKHX COeIWHEeHMA. MosspHas
Macca cMecd BemlecTB. MousbHast 0Jds XMUMHUYECKOrO dJeMeHTa B coeauHeHuu. HaxoxneHnue
npocTeiel popmMysibl BEMIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

du3znueckue U XUMUYECKUE SIBICHUSA. XMMHYECKas peaklus U €€ MPU3HAKU. Y CIOBUSA
MPOTEKAHUS XUMUYECKHX PEeakInid. 3aKOH COXPAaHEHUS MacChl BEIIECTB. ATOMHO-MOJEKYISIpHAS
teopus. JKuznp u nearenbHocTh M.B. JlomoHocoBa. XumMuueckue ypaBHeHHs. THUIBI XUMHUYECKUX
peakmuii (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHs, OOMeHa). PacdeTsl Mo XUMUYECKUM YPaBHEHHSIM.

DKCHEepUMEHTAIBHOE U3yUEHUE BEIIECTB U ABJICHHUIN. 3HAKOMCTBO ¢ XUMUYECKOM MOCYAOH, €



npaBujiaMu pabOThl B JabOpaTOpMU U MpUEMaMH OOpaIleHus ¢ JJabOpaTOPHBIM O00OpPYAOBaHUEM.
N3ydyenne u onucanue (HU3NUECKUX CBOWCTB OOPA3I[OB HEOPTAaHMUYECKUX BEIIECTB — METAIJIOB U
HeMeTtauioB. HabOmonenne ¢u3mdeckux (TUTaBICHUE BOCKA, TAasHUE JIbJa, pacTHUpaHUE caxapa B
CTYIIKE, KUTIEHWE M KOHJICHCALIUsI BOJbI) U XUMUUYECKUX (TOPEHHE CBEUH, MPOKATMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBHE COJABI WJIM MeJa C COJSHOM KHUCIIOTOHN) siBieHud. O3HaKOMIIEHHE C
oOpa3iamMu BeEIIeCTB KoiauuecTBOM |1 monbs. HabmnroneHwe u ommcaHue MPHU3HAKOB MPOTCKAHUS
XUMHUYECKUX peakiuil (pa3iokeHue caxapa, B3auMOJCHCTBUE CEPHOM KUCIOTHI C XJIOpUIOM Oapus,
noxydyeHue u pasnoxenue rugpokcuaa menu (II) mpu HarpeBaHum, B3aMMOJECHCTBUE Keje3a C
pactBopom conu Meau (II). M3ydyenune crnocoOoB pasneneHus cMmeceil (C MOMOIIbIO MarHura,
¢buIbTpOBaHME, BhIMIApUBAaHUE, TUCTIILIAIMS, XpoMaTorpadus), NpoBeIeHNEe OYUCTKU TOBAPEHHON
conu. HaGnroieHne u onrcanue ONbITOB, WLTIOCTPUPYIOIIUX 3aKOH COXPAHEHHUS MACCHI.

Bascneiimuue npedocmasumenu HeopzaHuuecKux euiecma.

[IpeacraBnenuss o razax. Bosmyx — cmech ra3zoB. CoctaB Bo3ayxa. 3akoH ABOrajapo.
Mossipablii 00bEM ra3oB. OTHOCUTENBbHAs IUIOTHOCTH Tra3oB. OmpeaeneHne OTHOCHUTEIbHOM
MOJIEKYJIIPHOM MacChl Ta3000pa3HOrO BEIIECTBA MO HM3BECTHOW OTHOCUTEIHHOM IUIOTHOCTH.
OObEMHBIE OTHOILIECHUS Ta30B MIPU XUMHUUECKHUX PEAKIIHSIX.

Kucnopon — »nemeHT u mpoctoe BemecTBo. Haxokaenue Kuciopoga B MPUPOJE,
bu3nyuecKkue U XMMUYECKHUE CBOMCTBA (peakiuu ropeHusi u okucienus). [Ipoiuecchl okucieHus B
xuBoii mpupone. Okcunbl. Ilpumenenue kuciopoma. CrocoObl TMOMYYCHHS KHCIOpOaa B
naboparopuu u npomsbiiieHHocTU. [ToHsTHE 0 Katanu3aTope. KpyroBopoT kuciopoaa B mpupoje.
O30H — aymoTporHas MoAuQuKanus Kuciopoma. O30HOBBIA CIIOH, €ro 3HAYCHHWE IS YKUBBIX
opranu3moB. Pa3pyiieHne 030HOBOTO CIIOS.

TermnoBoit 3¢ ¢dekT XUMHUECKOW peakuud, TEPMOXMMHUYECKHE YPaBHEHUS, OK30- H
SHAOTepMUUYecKre peakiuu. TornuBo. Mcnonb3oBaHue yriasi U MeTaHa B KadyeCcTBE TOILUIMBA.
3arpszaenue Bo3nyxa. [lonstue o mapaukoBom 3¢ dekre.

Bogopon — snemeHT u mpoctoe BeecTBo. Haxoxaenue Bogopoaa B npupoe, Guzndeckue
U XUMHUYECKHE CBOWCTBA, NMPUMEHECHHE, CIIOCOOBI ToiydeHUs. [loHSITHE O KHCIOTaxX WM COJISIX.
Hcnonbs3oBanue BoI0OpoJa B Ka4€CTBE TOIUIMBA.

Bopna. ®usnyeckue cBoicTBa Boabl. Bona xak pactBoputens. PactBopsl. HaceleHHbIE 1
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Boje. DakTopsl, BIMSIOUME HaA
pPacTBOPUMOCTh TBEPABIX W Ta3000pa3HbIX BemiecTB. CHocoObl BBIpAXKEHUS KOHIIEHTPAIIMH
pPacTBOPOB: MaccoBasi 10JIsl pACTBOPEHHOTO BEIlIECTBA, MOJISIpHAsl KOHIIEHTpalus. Posib pacTBOpOB B
MIPUPOJIE U B KU3HU YEJIOBEKA.

Xumudeckue cBorictBa Boabl. [loHsitue 00 ocHoBaHusix. lloHATHe 00 WHAMKATOpaXx.
KpyroBopot Bojibl B ipupoe. 3arpsa3HeHne npupoaHbix BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanus wHeopranuueckux coeauHenuid. Oxcuasl. Krnaccudukamus OKcHIIOB:
cosieoOpasyrolire (OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIC) U HecoaeoOpasytomme. Mex1yHapoHast
HOMEHKJIaTypa OKCHAOB. TpuBHalbHbIE Ha3BaHUA OKCHAOB. DU3NYECKHE U XapaKTepHbIE
XUMHUYECKHE CBONCTBAa OKCHIOB (B3aUMOJCHCTBHE C BOJIOM, C KHUCIOTaMH M OCHOBAHUSIMU, C
npyrumu okcugamu). [lomyueHue okcumos.

[TonsiTe O THAPOKCHUIIAX — OCHOBAHHSX M KHCIOPOACOJEPKAIIUX KHCIOTaX. KuciaoTsl.
Knaccudukanus kucnor. MexayHapoaHas HOMEHKJIATypa W TPUBHAIbHBIE HAa3BaHUS KHUCIOT.
dusznueckue W XUMHYECKHE CBOMCTBA KHCIOT (B3aUMOJACHCTBHE C MeETa/lIaMH, C OKCHJIaMHU
METaJIJIOB, OCHOBaHUSMU W colisiMu). Psn aktuBHoctu MertamioB H.H. bekeroma. Ilomyuenue
KUCJIOT. KucnoTsl B Ipupoie, NpUMEeHEHUE BaKHEHTITNX KUCIIOT.

OcHoBanus. Knaccudukaiys OCHOBaHWM: INEJIOYM M HEPACTBOPHMBIE OCHOBAHUS.
MexnyHapoaHass HOMEHKJATypa OCHOBaHWW. TpuBHalIbHBIE Ha3BaHWS OCHOBaHWU. [llemoum, mx
CBOMCTBa (B3aUMOJICHCTBHME C KHCIOTHBIMH OKCHUAAMH, KHCIOTAMH M COJSIMH) M CIHOCOOBI
noydeHusi. HepactBopumbie OCHOBaHMS, UX CBOMCTBA (B3aMMOJICHCTBHE C KMCIOTAMHU) U CTIOCOOBI
nonyueHus. AmdorepHocTs. [loHsTHE 00 amMpOTepHBIX THAPOKCUAAX (HA MPUMEpE THIPOKCHIIOB



LUHKa ¥ AJIOMHHMA). XMMHUYECKHE CBOWMCTBA (B3aMMOACWCTBUE C KHCIOTAaMH M IIEJIOYaMH) U
IIOJIyYECHHE.

Comu (cpenHue, KHUCIbIE, OCHOBHBIE, TBOWHBIC). MexayHapoIHas HOMEHKIIATypa COJICH.
TpuBunanbHbple Ha3BaHus cojed. PU3NYECKUE U XapaKTEPHbIE XUMUYECKUE CBOWMCTBA Ha NPUMEpE
cpeanux cosiel. [lonydyenue comnei.

I'enernueckas cBsA3b MEXAY KJacCaMHM HEOPraHUUECKUX COCTUHEHUM.

OKCIIEpUMEHTAIBHOE U3yYCHHUE BEILECTB U SIBJICHUN:

KOJIMYECTBEHHOE OIIPECIICHUE COAEP/KAHUS KUCIOPOAA B BO3AYXE;

[0JIy4eHue, coOupaHue, paclo3HaBaHUE U U3yYeHHE CBOMCTB KUCIIOPOJIa;

HaOJI0ICHNEe B3aUMOJCHCTBUSA BEIIECTB C KUCJIOPOJAOM M YCIOBMM BO3HUKHOBEHMS U
IIPEKPALLEHUS TOPEHUS;

O3HAKOMJIEHHE ¢ 00pa3liaMu OKCHJOB U ONMCAHUE UX CBOWCTB;

MoJIy4eHue, coonpanue, pacro3HaBaHUe U U3y4eHHe CBOWCTB BOJOPOa (TOpEHHE);

B3auMoieiicTBrEe Bogopoaa ¢ okcuaom meau (1),

HCCIIEIOBAaHIE 0COOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO;

IIPUTOTOBIIEHUE PACTBOPOB C OIPEIECIEHHON MAaCCOBOM 10JIEN PACTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MOJISPHOM KOHLEHTpalued pacTBOPEHHOIO
BELIECTBA;

B3alMO/ICIICTBUE BOJIbI C METAJUIAMU (HATPUEM U KAJIbLIUEM);

OIIpEEIICHUE PACTBOPOB KUCIIOT U IIEN0YEN ¢ TOMOIIbI0 MHAUKATOPOB;

UCCleI0BaHie 00pa3lioB HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX KIaCCOB;

n3zyuenue B3aumojeiictBus okcuna meau (II) ¢ pactBopom cepHON KHCIOTBHI, KHCIOT €
METaJUIAMM, PEAKIIUN HENTPATIN3aLUHY;

II0JIyYE€HUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJTHOTO METAJUIA IPYTUM U3 pacTBopa
COJIN;

B3aMMOJECICTBUE THAPOKCUAA LIMHKA C PACTBOPAMM KHUCIIOT U LIEJIOYEH;

pelleHre SKCIEPUMEHTAIbHBIX 3a7a4y 1o TemMe «OCHOBHBIE KJIACChl HEOPTraHMYECKHUX
COCTUHEHUNY.

Ilepuoouueckuit 3axkon u Ilepuoouueckan cucmema xumuueckux 3nemenmos JI.H.
Menoeneega.

Crpoenune aToMOB. XUMHYeCKas CBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIUU.

IlepBble MOMBITKM KJIACCU(PHUKAIMM XMMHUYECKHX d3JeMeHToB. [loHatme o rpymnmax
(cemelicTBax) CXOJHBIX 3JEMEHTOB: IIEJIOYHBIX M IIEJOYHO3EMENbHbIX MeETallaX, rajoreHax,
MHEpPTHBIX (07aropoJgHbIX) raszax. OJIEeMEHTBl, KOTOpble 00pa3yloT aMmdoTepHble OKCHUABI U
TUIPOKCHUIBI.

Ilepuognueckuii 3axkoH. OtkpeiTue llepmonnueckoro 3akona. Ilepuoguueckas cucrema
xumuueckux snemeHToB JI.M. MenneneeBa. KoporkomnepuonHas M JIMHHONEpUOAHAS (POPMBI
tabmunpsl «llepuoanyeckas cucrtema xumuueckux snemeHToB JI.M. MenneneeBay. Ilepuonsl u
rpynmnsl (A- u b-rpynisr).

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3otombl. PannoakTUBHOCTB. OJIEKTPOHBI.
DJeKTpoHHAsT OpOWTalb. DHEPreTHYeCKUe YPOBHM W TOJAYPOBHH aroma: s-, P-, d-opOurtanw.
DNeKTpOHHBIE KOH(MUTYpPALIUH U 3JIEKTPOHHO-Tpaduueckue Gopmyibl aToMOB. DU3NYECKHIA CMBICTT
MOPSAIKOBOTO HOMEpaA, HOMEpa Mepruojaa U rpynnsl 3emMeHTa. CTpoeHue 3JIeKTPOHHBIX 000J04YeK
aToMoB 1nepBeIx 20 xmMmuueckux d3neMeHToB llepmommueckoit cucremsr JI.JM1. Menneneesa:
pacnpesieieHue AJIEKTPOHOB 10 HSHEPreTHYECKUM YpPOBHSM, MOAYPOBHSM U  OpOUTANISIM.
@usnueckuil cmbica Ilepruoanyueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUs pajnyca aTOMOB XMMHUYECKHUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB MO IpynmnaM M nepuojam. M3MeHeHue KHUCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUI XMMHUYECKHUX 3JEMEHTOB B MEpHOoJax M TIpynmax. XapaKTepUCTHKa XMMHYECKOTO
9JIEMEHTA T10 €ro NojoxeHuto B Ilepuonnueckon cucreMe 1.11. Menneneena.



3nauenue llepmoamyeckoro 3akoHa u llepmoanyeckol CHCTEMBI XMMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKU U npakTUku. (.M. Mennenees — y4eHbll U IPayKJaHUH.

DIEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. XUMUYECKAsl CBA3b. BUIbI XUMHUECKOU
CBS3U: KOBAJCHTHAs MOJSIPHAs CBsI3b, KOBAJECHTHAsI HEMOJISIPHAs CBsI3b, MOHHAS CBsI3b. MEXaHU3MBbI
o0pa3oBaHMs KOBAJIEHTHOW M MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (POPMYJIIBI BEILIECTB.
KaTtroHnbl 1 aHMOHBI.

Kpucrannuueckue u amopdHbie BemiecTBa. THMBl KPUCTANIMYECKUX PEHIETOK: HOHHA,
aTOMHasi, MOJIEKYJISIpHAs U UX XapaKTEPUCTUKHU.

Crenenp okucinenusi. OrmnpeneneHue CTeNeHEH OKHUCIEHUS AaToOMOB B  OWHApHBIX
coequHeHUsIX.  OKHCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuud. [Ipomecchl  OKHUCICHHS U
BoccTaHOBJIeHUsI. Oxuciautenn W BoccTaHOBUTENU. CoOCTaBICHHE YpPAaBHEHHHM  MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pPEaKIMid M paccTaHOBKAa B HUX KOA((PUIMEHTOB METOI0M
AIEKTPOHHOTO OasiaHca.

DKCrepuMEHTAIbHOE U3yUYEHHE BEIIECTB U SIBJICHUMN:

03HAKOMJICHHE C 00pa3IiaMyu METAJJIOB U HEMETAILIIOB;

MOJIETTUPOBAHUE CTPOCHHUS MOJIEKYJ MpPH MOMOLIM PUCYHKOB, MOJENEN, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (GOpMYIT;

MIPOBEJICHUE OMBITOB, HWUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuy pas3yioKeHUsl, COETUHEHUS).

Mesicnpeomemmuuwle céasu.

Peanuzarust MexXIpeIMETHBIX CBSI3€H MPU M3YYEHUH XMMHHU B 8 KJlIacce OCYIIECTBISETCS
yepe3 UCIHOJIB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTUN, TaK U MOHSATUH, NPHUHSITHIX B
OTJIETIbHBIX €CTECTBEHHBIX HAYKaX.

OO0mue ecTecTBEeHHO-HAYYHbIE TOHATHSA: sIBIEHUE (Tpollecc), Hay4yHbIH (haKT, THIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiIacCH(UKAIUs, MePUOIUIHOCTh, HAOIIOJACHHUE, IKCIICPHUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MOJIEIb.

®dusuka: SBICHUS TNPUPOABI, (U3NYECKUE SBICHHS, BEIIECTBO, Telo, (Qu3uveckue
BEJIMYMHBI, EIUHHIIBI H3MEpeHHUs, OO0BEM, Macca, arperatHble COCTOSHHUE BEIIECTBA, aTOM,
9JIEKTPOH, TMPOTOH, HEUTPOH, HMOH, MOJEKYyla, CTPOCHHUE Ta30B, >KUIKOCTEH U TBEPIbIX
(KpHCTAJIIMYECKUX ) TEJ, DIEKTPUIECKHI 3aps/l, KOTUIECTBO TEILIOTHI.

buonorus: ouocdepa, GoTocuHTE3, MPOILIECCH 0OMEHA BELIECTB.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE TOPOIbI, MTOJIE3HBIE UCKOTIAeMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

Texnonorus:  TexHocdepa, TPOUZBOJACTBO, XUMHUYECKHE  TEXHOJOTHUHU,  CBIPBE,
KOHCTPYKIITMOHHBIE MaTePUAIIBI.

IInanupyemsblie pe3yjbTaTbl OCBOEHHUSI MPOrPaAaMMBbI N0 XMMHH HA YPOBHE OCHOBHOIO
o0mero oopasosanus (yriiy0JIeHHbIN YPOBEHB).

W3yuenne XMMUM Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAINIPABICHO Ha JOCTHKEHHE
o0yJaroIMMHUCS JIMYHOCTHBIX, METAlpeAMETHBIX U IpPEeIMETHBIX Ppe3yJIbTaTOB OCBOCHUS
coJiepKaHusl yueOHOTO TIpeIMeTa.

JIuunocmnule pesynvmamsl OCBOCHUS TPOTPaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
JOCTUT'aOTCA B XO/€ 06y'-IeHI/I$I XUMHUU B €IUHCTBC y‘IG6HOﬁ M BOCITUTaTEIHLHOM ACATCIIBHOCTHU
o0pa3oBaTeNbHOW  OpraHu3allMd B COOTBETCTBUM C  TPaJUIMOHHBIMH  POCCHICKHMHU
CONUOKYJIBTYPHBIMH W  AYXOBHO-HPABCTBCHHBIMU ILCHHOCTAMHU, TPUHATBIMH B O6HIGCTB€
NpaBUJIaMU U HOPMaMHU IMOBEJEHHS U CIIOCOOCTBYIOT IMpOIECCaM CaMOMO3HAHHUS, CAMOPA3BUTHUS U
COIMATM3AITUN 00YJIArOIITUXCSI.

JIMYHOCTHBIE pPE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCA
CHUCTEMOU ITO3UTUBHEIX HOCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCcHIMpCHUEC OIbITa ACATCIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:



1) mnaTpUOTHYECKOTO BOCIIUTAHHUSA:

MPOSIBJICHWE IIEHHOCTHOT'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HAaydyHOMY U
HCTOPUYECKOMY HACJEeINI0, MOHMMAaHHWE 3HAYEHHUS XMMHUYECKON HayKH M TEXHOJOTHMH B KU3HU
COBPEMEHHOT0 00IIEeCTBa, B Pa3BUTHH SKOHOMHKH Poccuu u cBOero pernona;

2) rpaX1aHCKOT0 BOCITUTAHMUS:

IIPEJICTABICHUE O COLMAIbHBIX HOpMax M MpaBUiIaX MEXKIMYHOCTHBIX OTHOILUEHUH B
KOJUIEKTUBE, TMPOSBICHUE KOMMYHUKATUBHOM KYJIbTYphl B Pa3HOOOpa3HOH COBMECTHOM
JESITENIbHOCTH;

CTpeMJICHHE K B3aUMOIIOHUMAaHHUIO U B3aUMOIIOMOIIM B Mpoliecce Y4eOHON U BHEY4eOHOM
NesITeNIbHOCTH;

TFOTOBHOCTb OIICHHMBATh CBOE IIOBEJAECHHME M IOCTYIKM CBOMX TOBApUILIEH ¢ NO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUE€TOM OCO3HAHHUSI MOCIIEICTBUI MOCTYIKOB;

3) dbopMupoBaHHs ICHHOCTH HAYYHOTO TO3HAHUS:

MHUPOBO33PEHUYECKHE  MPEACTaBICHHS O  BEHIECTBE M  XUMHYECKOHM  peakiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKM M HEOOXOAMMBIE AJIsi ITOHUMaHMS
CYUIHOCTH HAayYHOU KapTUHBI MUDA;

OCO3HAHHWE IEHHOCTM HAy4YyHOrOo T[IO3HAaHUA JUIsl pa3BUTHUS KaXJIOrO0 YeJOBEeKa W
MIPOU3BOIUTENILHBIX CUJI OOIIECTBA B IIEJIOM, POJIM U MECTa HAyKH «XHUMHUS» B CUCTEME HAyYHBIX
IIPEJICTAaBICHUM O 3aKOHOMEPHOCTSAX Pa3BUTHSI MPUPOABI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJHON U
TEXHOJIOTUYECKOU CPEeNoi;

[I03HABaTeNIbHAsT MOTHUBALIUSI W MHTEpPEC K OOYyUEHHIO, TOTOBHOCTb M CIOCOOHOCTH K
CaMOpa3BUTHUI0O M CaMO00pa30BaHUIO, K MCCIEAOBATEIbCKON MAEATEIbHOCTH, K OCO3HAHHOMY
BBIOOpY HANPABJICHUS U YPOBHS JAIbHEHIIIEro 00y4eHus;

4) BoCIUTaHUSI KYJIbTYPHI 3I0POBbS:

OCO3HaHHE LIECHHOCTH XU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTaHOBKA
Ha 3JIOpOBBIM 00pa3 JKHU3HH, OCO3HAHME TIOCIEICTBUNH U HENPHUITHE BPEIHBIX MPUBBIYCK
(ynorpeOyieHusT aJKOTroJisi, HAPKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJCHHUS IPaBHI
0€30MacHOCTH NP OOpaIeHUH ¢ XUMHUUECKUMHU BEIIECTBAMH B YU€OHBIX U )KU3HEHHBIX CUTYalUsX;

5) TpyZIOBOTO BOCIIUTAHUS:

(¢bopMHpOBaHHE 1IEHHOCTHOIO OTHOLIEHHUS K TPYAOBOH NEATETBbHOCTH KaK €CTECTBEHHOMN
MOTPEOHOCTU YeJIOBEKa M K HCCIIEOBATEIbCKOM IEsTEIbHOCTH KaK BBICOKO BOCTpPeOOBaHHOW B
COBPEMEHHOM OOIIIECTBE;

pa3BUTHE HMHTepeca K IpodeccusiM, CBI3aHHBIM C XHMHEH, B TOM 4YHCIe K Ipodeccusm
Hay4YHOH chepbl, 0CO3HaHNE BO3MOXKHOCTU CaMOpEeaJIn3alluy B 3TOU cdepe;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

OCO3HaHME HEOOXOIMMOCTH OTHOIIEHUS K MPHUPOJE KaK HCTOYHUKY KM3HM Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MIOBBIIIEHUE YPOBHSI HKOJIOTHYECKOM KyJIbTYphl: HpUOOPETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIIKOB W OLEHKM HX BO3MOXXHBIX TIIOCJIEICTBUN Ul OKpY’Kalollell Cpelbl; OCO3HaHUE
r7100aIbHOTO XapaKkTepa SKOJIOTHYECKUX MPOo0JIeM U MyTe X pelIeHUs; CIOCOOHOCTh MPUMEHSTh
3HAHUA, TOJy4yaeMble NPU U3YYEHUU XHUMUH, NIl PEIICHUs 3aJad, CBA3aHHBIX C OKpY’Karollei
CpEI0ii; aKTUBHOE HENPUATHE JEHCTBUM, IPUHOCAILINX BPE OKPYXKAIOLIEH cpesie; 0CO3HaHUE CBOEH
pOJNIM Kak IrpaKIaHWHA U MOTPEOUTENS B YCIOBUSX B3aMMOCBSA3H NMPUPOIHON, TEXHOIOTUYECKON U
COLIMAJIbHOW Cpel; TOTOBHOCTh K YYacTHIO B IPAKTUYECKOM JEATEIbHOCTH OSKOJIOIMYECKON
HaIpPaBJIEHHOCTH.

Memanpeomemmnsvie pezynvmampt OOYYAIONIMXCS, OCBOMBIIMX MPOTPaMMy IO XHMHUHU
OCHOBHOTO 00I1IeT0 00pa30BaHMsl, BKIIOUYAIOT:

YCBOCHHE MEXIUCIMITIMHAPHBIX (MEKIPEIMETHBIX ) MOHATHH, OTPAXKAIOIIUX MaTepUaIbHOE
€IMHCTBO MHUpPA U MpOLeCC MO3HAHMS (BEIIEeCTBO, CBOMCTBO, SHEPrus, SBJICHHE, HAyUHBIM (axT,
3aKOHOMEPHOCTb, TUIIOTE3a, 3aKOH, TeOpUs, HaOII0/IeHHe, U3MEPEHHUE, UCCIIEI0BAaHHE, IKCTIEPUMEHT



H [Ipyrue);

OBJIaJICHHE YHUBEpPCAIbHBIMU y4eOHBIMU NENCTBUAMU (mo3HaBaTEIbHBIMH,
KOMMYHHUKATHUBHBIMH, PETYJISATUBHBIMM), Ba)XXHBIMHU JUIS IOBBIIIEHUS Y(PPEKTUBHOCTH OCBOEHUS
cojepkaHusi yuyeOHOro mpenmera, (OPMHUPOBAHHS KOMIETEHIMH, a TaKke MPOEKTHO-
HCCIIEI0BATEIbCKON AEATEIbHOCTH 00yUaroIUXCsl B Kypce XUMUH;

CIOCOOHOCTH MX UCIIONB30BaTh B y4eOHOM, TO3HABATEILHON U COIIMATIBHOM MPaKTHKE.

OgnazieHne yHUBEPCAIbHBIMU [I03HABATEIbHBIMU Y4€OHBIMU AEHCTBUSAMH BKIIIOYAET:

1) 6a30BBIC JTOTHYECKHUE JCHCTBUS:

YMEHMS HCIOJb30BAaTh IPUEMBl JIOTHYECKOTO MBIIUIEHUS IIPA OCBOCHMM 3HAHUM:
PacKpbIBaTh CMBICII XUMHUYECKUX MOHATUHN (BBLACIATh UX CYIECTBEHHbIE IPU3HAKHU, YCTAaHABIMBATh
B3aMMOCBSI3b C JIDYTMMU TOHATUSIMH); AaHAIM3MPOBATh, CpaBHUBAaTh, 0000IIaTh, BBIOMPATH
OCHOBAHUS AJIs KJIacCU(UKALUKN U CUCTEMATH3allMi XUMUYECKUX BEILECTB U XMMUYECKUX peaKLuii;
yCTaHABJIMBATh IPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKIY O0BEKTaMHU U3yYCHHUS; CTPOUTD JTOTUYECKHE
paccyxaeHus (MHIYKTUBHBIC, JEIyKTHBHbIC, 110 aHAJIOTUH); IpPEJlaraTb KpPUTEPUU U BbIABIATH
o0Imye 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B HM3YYa€MBIX IPOLIECCAX M SBJICHHUSAX; IMPOBOIUTH
BBIBOJIbl M 3aKJIIOYEHHS; YMEHHUs INPUMEHATh B IPOLECCE IO3HAHMs MOHATHUSA (IIPEIMETHbIE U
METaNpeIMETHbIE), CHUMBOJIMYECKHE  (3HAKOBBIE)  MOJENM, HUCIHOJb3yeMble B  XHUMHH,
npeoOpa3oBbIBaTh MOJEIbHBbIE MPEJCTABICHUA — XUMHMUYCCKHMM 3HaK (CHMMBOJ 3JEMEHTa),
XUMHYecKas (OopMylna M ypaBHCHHE XUMHUYECKOW pEakIUH — IpU pEIIeHUH y4eOHBIX 3ajaad; C
Y4ETOM 3THUX MOJEIBHBIX NPEACTABICHUN XapaKTEpPU30BaTh U3ydyaeMble XUMUYECKUE BEUIECTBA U
XUMHUYECKUE PEAKIIIH.

2) 0a30Bble HCCIENOBATEIbCKUE JEMCTBUSA (METOJbl HAYYHOIO IO3HAHUS BEILECTB U
SIBJICHUM )

YMEHHSI IPUMEHATh METO/Ibl HAyYHOT'O IO3HAHUS BEUIECTB M SIBJICHUI HAa SMIIMPUYECKOM U
TEOPETUYECKOM YpPOBHSIX B y4eOHOHl [O3HAaBaTeNbHOM M  IPOEKTHO-UCCIEA0BATEIBCKOM
JESITEIbHOCTH;

YMEHHS HCIIOJIb30BAaTh IIOCTABJICHHBIE BOINPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUS U
CaMOCTOSITEJIbHO CTAaBUTh BONPOCHI; AHAIM3UPOBaTh (PAKTHI, BBIABIATH M (OPMYIHPOBATH
npobieMy, ONpeneNiaTh Leldb W 3aJadd, COOTBETCTBYIOIIME DPEUICHHI0 MPOOJIEeMbI; NpearaTh
OIUCATEIbHYIO WIH OOBSICHUTEIbHYIO THIIOTE3Y U OCYILECTBIIATH €€ MPOBEPKY; YMEHUS IPOBOIUTD
U3MEpEeHUs HEOOXOAMMBIX TapaMeTpOB, BBIYUCIEHHUS, MOJEIMpPOBaHME, HAOMIOACHUS U
HKCHEPUMEHTHl (pealbHble M MBICICHHBIE), CAaMOCTOSATEIBHO MPOrHO3UPOBATh PE3YNIbTATHI,
¢dbopMynupoBaTh 00OOLIEHUS KW BBIBOJBI MO pE3ysibTaTaM IPOBEAECHHOTO ONBITA, UCCIEI0BaHUS,
COCTABJISATh OTYET O MPOJIENaHHON paboTe;

3) pabora c uadopmarueii:

YMEHHUSI OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX HMHPOpPMALUHU (HAy4HO-TIOMYJISIpHAS
JuTepaTypa XMMHYECKOIO  COJEpXaHus, CHOpaBOYHbIE IMocolusi, pecypcsl HTepHeTa);
aHaJIM3UpoBaTh  MHGOpMAIMIO M KPUTUYECKHM  OLIEHUBaTb €€  JIOCTOBEPHOCTb  H
HENPOTUBOPEUNBOCTh, OTOMpaTh M HMHTEPHPETUPOBATH MH(OPMALIMIO, 3HAYUMYIO Ul pEIICHUS
y4eOHOM 3a7auM; yMEHUSI IPUMEHATh Pa3IMUHble METObl U (POPMYJIMPOBATH 3aIIPOCHI MIPH MOUCKE
u otbope wuHPOpManuu, HEOOXOAMMOW JUIsl BBIOJHEHUS Y4YEOHBIX 3ajad; HCIOJIb30BaTh
MHPOPMAIIMOHHO KOMMYHUKAaTHUBHBIE TEXHOJOTMHM M  PA3JIUYHBIE IIOUCKOBBIE CHCTEMBI;
CaMOCTOSITENILHO BBIOMpaTh ONTUMAIbHYIO (OPMY IpEACTaBIeHNU HHPOPMAIUH (CXEMBbI, rpaduKH,
JMarpaMMbl, TaOJMIBI, PUCYHKH M JIpyrue (opmbl); YMEHHs HCIIOJIb30BaTh HAYYHBIA SI3BIK B
KauecTBe cpeacTBa paboThl € XUMHUYECKOM UHopMalued; MNPUMEHITh MEXIPEIMETHbIE
(pusmueckue U MaTeMaTHUYECKHUE) 3HAKKM U CUMBOJBI, (POpMyIbl, aOOpeBHaTypbl, HOMEHKIATYPY,
HCIOJIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATJISIIHOCTH.

OgnazieHre yHUBEPCAIbHBIMUA yY€OHBIMA KOMMYHUKATUBHBIMH JICHCTBUSMHU:

1) ymenust o61ieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIUN):

MIPECTABIATh IOJYYEHHBIE PE3YJIbTaThl IO3HABATEIIBHOM JAEITEIBHOCTH B YCTHBIX M



IUCbMEHHBIX TEKCTax; MyOJIMYHO BBICTYNATh C TPE3EHTAllUEH pe3yJIbTaTOB BBINOJIHEHHS
XMUMHUYECKOTO 3KCIIEpUMEHTa (MCCIEI0BATEIbCKONW J1a00paTOpHOM WM MPAKTUYECKOH paboTHl,
y4eOHOT0 TIPOEKTA); B X0JI€ IUAJIOTa U (MJIM) TUCKYCCHHU 3a7aBaTh BOMPOCHI IO 00CYK1aeMON TeMe
M BBICKa3blBaTh HJEH, (OPMYIMPOBATH CBOM TMPEIUIOKEHUS OTHOCHTEIHHO BBIIIOJHEHUS
IPEUI0KEHHON 3a1a4H.

2) yMeHHs y4eOHOTO COTPYIHUYECTBA (TPYIIOBast KOMMYHUKAIHS):

y4acTBOBaTh B TIPYNIOBBIX (OpMax pabOThl: MJIAHUPOBATH OPraHU3ALMI0 COBMECTHOMN
paboThI, OIPEAETIATH CBOIO POJIb, PACHIPECIIATH 331a4H MEXK/1Y WICHAMH TPYIIIBI; BBIIOIHATH CBOIO
4acTh paboThl, KOOPIAMHHPOBATH CBOM JEHCTBUS C JEHCTBUAMHU JAPYIMX YJICHOB KOMAH[BI,
OIpeNeNIATh KPUTEPUM IO OLIEHKE KadecTBa BBIIOJHEHHOM paboThl; peuath BO3HUKAIOIINE
npoOJeMbpl Ha OCHOBE YdeTa OOIIMX HHTEPECOB W COIJIACOBAHMS MMO3WIMK, YYacTBOBATH B
o0CyX1eHuH, 00OMEHEe MHEHUSMH, «MO3TOBOM ILITYpMe» U APYrux (GopMax B3auMoOJIeHCTBHUS.

OBnazieHre yHUBEPCATbHBIMH YU€OHBIMH PETYISTUBHBIMH JICHCTBUAMHU BKIIIOYAET PAa3BUTHE
CaMOOpPraHU3al1K, CAMOKOHTPOJIS,, CAMOKOPPEKIMH, B TOM YHUCIIE:

YMEHUS peliaTh ydeOHbIe U UCCIIE0BATEIbCKUE 331a4H: CAaMOCTOSITEIHHO BHIOMPATh CIIOCO0
pemieHust yueOHON 3agaud (CpaBHMBAaTh HECKOJIBKO BapMaHTOB pEIlEHMs, BbIOMpaTh Hambosee
MOJIXOSIINHA C YUETOM CaMOCTOSITEIIbHO BBIICJICHHBIX KPUTEPHEB), INIAHUPOBATH CBOIO paboTy Ipu
peleHMH Y4eOHOM WM HCCIIe0BAaTEeIbCKOW 3a/laud; Ha OCHOBE IIOJYYEHHBIX pE3yJIbTaTOB
¢dbopmynHupoBaTh 00O0OIIEHUS W BBIBOABI, MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIECCOB;
aHAJIM3UPOBATh PE3YJIbTAThl: COOTHOCUTh CBOM [JEMCTBUSA C IUIAHUPYEMBIMU pe3yJIbTaTaMu,
OCYIIECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH; KOPPEKTUPOBATH CBOIO JICATEIILHOCTh HAa OCHOBE
caMOaHaJIM3a U CaMOOLICHKH.

Ilpeomemmnvie pe3ynomamsl OCBOCHUS TPOTPAMMBI IO XHMHH OCHOBHOTO OOIIEro
00pa3oBaHMs Ha YriyOJI€eHHOM YPOBHE.

[IpenqmetHbie pe3yiabTaThl OCBOEHHUS TPOTPAMMBI IO XUMHH OCHOBHOTO OOIIEro
o0pa3oBaHMs Ha YriyOJIEHHOM YpPOBHE HMEIOT oOliee cojepKaTeiabHOE SIPO C IMPeIMETHBIMU
pe3yabTataMi 0a30BOTO YpPOBHS, COTJACOBAHBI MEXIY COOOW, YTO MO3BOJISIET PEaTM30BHIBATH
yriIyOJeHHOE H3y4YeHHE KaK B paMKaxX OTAEIbHBIX KJIAcCOB, TaK M B paMKax peajau3aluu
WHIWBUIYAIBHBIX ~ 00pa30BaTENbHBIX TPAGKTOpUH, B TOM YHCIE HCIOJB3YSl  CETEBOE
B3auMoJIelicTBHe opranuzanuu. [1o 3aBepiieHnu peanu3ali OporpaMMbl YIIIYOJEHHOTO YPOBHS
o0ydJaromuecsi CMOTYT JIeTajJbHEe OCBOUTh MaTepuall, OBIAJETh PACHIMPEHHBIM KPYTOM MOHATUH U
METOJIOB, pelIaTh 3a/1a4u 00Jiee BHICOKOTO YPOBHS CIOXKHOCTH.

[IpenmeTHbIe pe3yIbTaThl BKIIOYAIOT: OCBOCHUE 00YJYAIOIIUMICS HayYHBIX 3HAHUN, YMEHHIA
U CIIOCOOOB JAEHCTBUM, crnienn(puieckux Uil OpeAMeTHOW o0nacTh «XHUMHSA»; OCHOBBI HAYYHOTO
MBIIUICHUS; BUABI JCSITEIBHOCTH 110 TOJYYCHHWIO HOBOTO 3HAHWSA, €ro WHTEPIpETaIlny,
peoOpa3oBaHUI0 U NPUMEHEHUIO B PA3IMUYHBIX YUYEOHBIX M PEAIbHBIX >KU3HEHHBIX YCIOBHSAX;
o0ecrneurnBaoT BO3MOXHOCTD YCIIEHITHOTO 00Y4YEeHMsI Ha CIIEeIyIOIIEM YPOBHE 00pa30BaHMsL.

K koHmy oOyuenus B 8 knacce y oOyuaromerocsi OyayT cOpMHUPOBAHBI CIEAYIOIINE
MpeIMETHBIC Pe3yabTaThl U3YUYECHUS XUMHH Ha yTITyOJIEHHBIM YPOBHE:

PaCKpBIBATE CMBICII OCHOBHBIX XWUMHYCCKUX HOHITHH: aToOM, MOIJICKYIIA, XUMHAYECKUU
AJIEMEHT, METaJl, HEeMEeTaJll, aJUIOTPONHs, MPOCTOE BEIMIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOIHOPOJHAs), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAas M MOJICKYJISIpHAs Macca,
KOJMYECTBO BEIECTBA, MOIb, MOJSpHas Macca, MaccoBass JOJNs XUMHYECKOTO DJIeMEHTa B
COCIMHEHHUH, MOJIAPHBIN 00BEM, OTHOCHTENbHAS TJIOTHOCTh Ta30B, OKCHJ, KHCJIOTa, OCHOBaHUE,
conb, aM(poTepHbI OKcUI, aM(pOTEpHBIM THAPOKCHIA, XHMHYECKas peakuus, Kiaccuurarus
peaKmuii: peakiuy COCAMHEHHS, PEaKIMH Pa3I0KCHUsI, PEaKIUU 3aMElIeHHUs, PEeaKIuu OOMeHa,
9K30- M SHIOTEPMHUECKHUE PEAKIINH; TEIIIOBOM 3(PPEeKT peakuuu; apo aTtoMa, SIEKTPOHHBINA CION
aToMa, aTOMHas opOWTanb, pajuyCc aToMa, XUMHUYECKas CBs3b, IOJSIpHAS W HEMOJIApHas
KOBaJICHTHAsI CBsI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWOH, PacTBOp, MaccoBas JOJS BeElIeCTBa



(mpolieHTHasT KOHLIEHTpallMs) B pacTBOpe, MOJSIpHAs KOHIEHTpalus BeELIeCTBA B PACTBOPE;
AIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCJICHUS, OKHCIHUTEIM U BOCCTAHOBHUTENH, OKUCICHUE HU
BOCCTAHOBJICHHE, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, METO/] 3JIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA ¥ IPUMEHSTH 3TH MMOHSATHUS
IIPY ONKMCAHUM BEIIECTB U X MPEBPALICHUN;

MCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS ()OPMYII BEIIECTB M ypaBHEHUI
XUMHUYECKUX PEAKIUH;

ONpEACIATh BAJICHTHOCTH AaTOMOB OJJICMEHTOB B OWHApHBIX COCIUHEHUSAX, CTCIICHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSX, MPUHAAJICKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy COeOUHEHWIl 1Mo QopmysnaMm, BUIbl XUMHUYECKOH CBS3U (KOBAJEHTHOW W HMOHHOW) B
HEOPraHUYECKUX COCAMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHMS MacChl BEILECTB, IIOCTOSHCTBA COCTAaBa,
[Tepuoanueckoro 3akona .M. MenneneeBa, aTOMHO-MOJICKYJIIPHOM TEOPHH, 3aKOHA ABOTajipo U
€ro CJIEICTBUM, IPEICTABICHUIM O HAyYHBIX METOAAaX MO3HAHHUS, B TOM YHCIIE SKCIIEPUMEHTAIbHBIX
Y TEOPETUUYECKUX METOAaX UCCIEIOBAHUS BEIIECTB U U3YUCHUSI XUMUYECKUX PEAKIUN;

JEMOHCTPUPOBATh IMOHUMAHHUE IEPUOANYECKOM 3aBUCHUMOCTH CBOWCTB XHWMHMYECKHX
3JIEMEHTOB OT HUX MOJ0XeHusA B [lepuoanueckoi cucreme:

OIKCHIBATh U XapaKTepu3oBaTh TabnuuHyro dopmy [leprnoaudeckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB: pa3liU4aTh MOHITHUS «IJIaBHas moarpynmna (A-rpymma)» u «mobouHas moarpynmna (b-
TpyIIa)», «Malible MePUOIb» U «OOJIbIINE TEPUOIBIY;

COOTHOCUTh OOO3HauYeHUs, KOTOpble HMEITCs B Tabmuie «llepromuueckas cucrema
xumMuyeckux 3aemeHToB .M. MenneneeBay, ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHAYECKHUX 3JIEMEHTOB (COCTaB U 3aps] spa, o0IIee YUCIIO IIEKTPOHOB M pacIpeesieHHe UX 110
AIEKTPOHHBIM CIIOSIM);

OOBSICHSTh CBSI3b IOJIOKCHUS dJieMeHTa B Ilepuoamdeckoil cucreMe C pacrpeleicHHeM
AJNIEKTPOHOB IO PHEPTETUYECKUM YPOBHSAM, MOIYPOBHSM U OpOUTAJISIM aTOMOB MEPBBIX YETHIPEX
MIEPUO/IOB;

KJIacCU(UIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPraHMYECKHE BEIIEeCTBA, XHUMHUYECKUE
peakiuu (10 YMCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEILIOBOMY YD (DEKTy);

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKUE U XMMHYECKHE CBOIMCTBA MPOCTHIX U CIOXKHBIX
BELIECTB: KHCIOpPOJa, BOJOPOJA, BOABI, OOIIME XUMHYECKHE CBOWCTBA OKCHJIOB, KHCIOT,
OCHOBAaHMH U COJEH, TEHETUUECKYIO CBSI3b MEXly HUMH, MOJTBEPKAAst IPUMEPAMH MOJIEKYJIPHBIX
YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIN;

ONMMCHIBaTh POJb KHUCIOPOJAa, BOAOPOJAa WU BOJBI B MPUPOJHBIX MPOLECCAX, B IKUBBIX
OopraHu3max, WX TPUMEHEHHE B PA3TUYHBIX OTPACIAX MPOMBIIUICHHOCTH, BO3MOXXHOE
HCII0JIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSACHITH, M TPOTHO3MPOBATH CBOMCTBAa BEIECTB B 3aBUCHMOCTH OT WX COCTaBa M
CTPOEHHSI, BO3MOKHOCTU IPOTEKAHUSI XUMUYECKUX MPEBPALIECHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MOJSPHYIO
MacCcy CMECHU, MOJBHYIO JIOJNIF0 XUMHUYECKOIO 3JEMEHTAa B COEIMHEHHH, MAacCOBYIO OO
XUMHUYECKOTO 3JIEMEHTa 10 (popMyJie COeTMHEHMSI, HAaXOIUTh MPOCTEUITYI0 (JOPMYITY BEIIECTBA IO
MacCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJISIPHYIO
KOHIICHTPAIIUIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUSIM XUMHYECKOU PEaKIIHH;

MPUMEHATh OCHOBHBIE ONEpPALUH MBICTUTEIBHOU [E€ATEIbHOCTH — aHaJIUu3 U CHUHTE3,
cpaBHeHHUE, 0000IIEeHNE, CUCTEMATH3AINIO, KITACCH(UKAIINIO, BBIIBICHUE TPUYHMHHO-CIICICTBEHHBIX
CBA3EH — /I MU3Y4YEHHS] CBOWMCTB BEILIECTB U XUMHUUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbIE METO/bI
MMO3HAHMS — HAOIOZICHUE, N3MEPEHNE, MOJICTUPOBAHNE, SKCIIEPUMEHT (PEaTbHBIN U MBICTICHHBIN) —
JUISL OCBOCHHUS YUeOHOTO CO/IepP KaHNUS,

pPacKpbIBaTh CYIIHOCTh MPOIECCOB OKUCICHHUS M BOCCTAHOBJIEHHUS, COCTABIISITH YPaBHEHUS
MIPOCTBIX OKUCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKINi (METOIOM JIEKTPOHHOTO OanaHca);



YCTaHABIIMBATh CBSI3U MEXJIY peajbHO HAOMIOAAEMbIMU XHMHUYECKUMHU SBICHUSMU U
nporeccaMy, MPOUCXOMAIIMMUA B Makpo- U MHUKPOMHpE, OOBSCHATh MPUYUHBI MHOT000pasus
BELIECTB, COOTHOCUTh XUMUYECKHE 3HAHUSI CO 3HAHUSIMU JIPYTUX YUeOHBIX MPEIMETOB;

coOoaTh mpaBmiia 6e30macHol paboThl B 1a00paTOPUU MPH MCIIOJIB30BAaHUHA XUMHUYECKON
nocyasl U 00OpYyIOBaHMs, a TaKKe IpaBuwiIa OOpalleHUs C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKLMSMHU BBITIOJTHEHUSI JTAOOPATOPHBIX OIBITOB W MPAKTHYECKUX PAOOT MO MOTYyYCHHIO U
coOupaHui0 razoo0pa3HbIX BeIHIECTB (BOAOpPOJa M KHUCIOPOZa), MPUTOTOBICHHIO PAacTBOPOB C
ONPEACICHHON MAaCCOBOM JOJIEM PAaCTBOPEHHOI'O BEILECTBA, PEUIEHUIO SKCIEPUMEHTAIBHBIX 3a]1a4
1o TeMe «OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COCIMHEHHI;

JIEMOHCTPHUPOBATh BIAJICHUE OCHOBAMH XMMHUYECKON IPaMOTHOCTH, BKJIIOUAIOLICH YMEHHS
0e30macHOro 0OpalleHus ¢ BEIeCTBAaMH, UCIIOJIb3YEeMbIMH B ITOBCETHEBHOM JKHU3HH, a TAKXKE 3HaHUE
MIpaBWJI TOBEICHUSA B LIEJSIX COepeKeHUsI 3JJ0POBbS U OKPYKAIOIICH Cpelibl.



