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NNOACHUTEJIbBHAS 3AIIMCKA

[lporpamMma 1O XWMHUHM OCHOBHOTO 0OLero oOpazoBaHus (yriayOn€HHBI YpOBEHb)
COCTaBJieHa Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOEHUSI OCHOBHOW 0Opa3oBaTeIbHOM
IpOrpaMMbl OCHOBHOTO 00mIero obpasoBanmus, npexactaBieHHbix B PT'OC 00O, c¢ yderom
denepanpHOl paboveil MporpaMMbl BOCITUTAHUS.

[Tporpamma 1mo xumMuu paspaboTaHa C UEIbI0 OKa3aHHUs METOINYECKONM MOMOII YIYUTEIIO B
CO3JaHMM paboyel mporpaMMbl 10 y4eOHOMY MpeMETY.

[IporpaMmma 1o xumuM Ma€T TPEACTABICHHWE O IENSIX, OOmEeH crpaTeruu OOydeHUs,
BOCIIUTaHMUS M Pa3BUTUSA OOY4JalOIWMXCA CpPEACTBAMHU Y4eOHOro MpeaMeTa, OIpeaesnser
o0s13aTeNbHOE MPEAMETHOE COAEPKAaHUE, €ro CTPYKTYpY IO pas3lesiaM M TeMaM, pacupenesieHue
0 KJIaccaM, PEeKOMEHAYEMYIO TOCIIEI0BATEIIEHOCTh U3YUEHU S XUMHH C YIETOM MEXIPEIMETHBIX
U BHYTPHUIIPEIMETHBIX CBsI3€d, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaronmxcs. B mporpamMme 1Mo XMMHUHU YYUTBHIBAIOTCS BO3MOXXKHOCTH Y4eOHOTO TpenMera B
peanu3anuy TpeOOBaHUI K IUIAHUPYEMbIM JIMYHOCTHBIM, METalpeAMETHBIM U MPEAMETHBIM
pesynbratamM oOydeHHss M B (OPMHPOBAHMHU OCHOBHBIX BHJOB Yue€OHO-IT03HABATEIbHOMN
JIeATEIbHOCTH 00Y4YaIOIIErocsi 0 OCBOSHHUIO YUeOHOTO COAEpIKaHUsI.

W3yyeHne XUMHMM Ha YPOBHE OCHOBHOIO OOLIETO 00pa3oBaHMs OPUEHTUPOBAHO Ha
OOIICKYTBTYPHYIO ~ TIOATOTOBKY, HEOOXOJUMYIO JiJIsi  BBIPAOOTKH  MHPOBO33PEHUYCCKUX
OPUEHTHPOB, Pa3BUTHUS HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH W HHTEPECOB OOyJaroIWXCs, Ha
MPOJIODKEHUE 00YUCHHST Ha YPOBHE CpeHEro o0Iero oopa3oBaHusl.

3HaHME XUMUHU CITY)KUT OCHOBOM JUIst (OPMHUPOBAHUS MUPOBO33PEHHS 00YJaIOIIErocs, €ro
IPEICTaBICHUH O MaTEpPUAIBHOM €AMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (GOpMUpPYEMbIE XUMUEH
IPEICTAaBICHUS O MPEBPAIICHUSIX YHEPTUH U BEILIECTB B IIPUPOJIE, O MYTAX PEIIeHUs TI00aTbHBIX

npobjeM  YCTOMYMBOIO  pa3BUTHS ~ 4YeJOBEUeCTBA —  CHIPbEBOM,  HIHEPreTHYECcKOH,
IPOJOBOJILCTBEHHOM  MpoOieM, MpoOieMbl  3KOJIOTMYecKod  Oe3omacHoOCTH,  MpodiieM
3PaBOOXPAHEHHU L.

N3yyenne xumuu:

CIOCOOCTBYET pealin3alii BO3MOKHOCTEH [Tl CAMOPa3BUTHS U (POPMUPOBAHUS KYIIBTYPBI
JUYHOCTH OOYJaIOIMXCS, UX OOIICH M (PYHKIMOHAIBHON ITPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHNE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEN 00ydaronmxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM ~ ydeOHOW  JesTeJIbHOCTH,  SKCHEPUMEHTAIBHBIX U
UCCIICIOBATENIbCKUX ~YMEHHUM, HEOOXOMMMBIX KaK B TIOBCEJHEBHOW JKM3HHM, TaK U B
npodeccuoHanbHON IeSITETLHOCTH;

3HAKOMHT CO CTIenn (KON HAydHOTO MBILUICHHS, 3aKJIabIBACT OCHOBBI ITPEACTABICHUH O
€IMHCTBE MPUPOJIBl M YEIOBEKA, SBISETCS KIFOYEBBIM ITAllOM B (JOPMUPOBAHMH €CTECTBEHHO -
HAYYHOH TPaMOTHOCTH OOYyJaroImXCst;

crocoOcTBYeT (POPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K MPHUPOJAE, K YEIOBEKYy, BHOCHT CBOW BKIAJ B SKOJOTMYECKOe 0Opa3oBaHME
00yJarOIMXCsl.

Jlanable HampaBieHUS B O0y4€HUU XUMHHU 0O0ECIEUMBAIOTCA CIEHH(PUKON COAEp:KaHUs
IpeaAMeTa, KOTOPBIN SIBJISETCS MEAarornyecKd aJalTHPOBAHHBIM OTPAKEHUEM OIPEICICHHOTO
JTarna pa3BUTHS XUMHUH.

VYrnyOonéHHBIA Kypc XMMHU OCHOBHOTO OOIIEro oOpa3oBaHMsl OPUEHTUPOBAH HA OCBOCHHE
00y4JarOMMHCS CHUCTEMBI TEPBOHAYAIBHBIX MMOHATHH XUMHHU, OCHOB HEOPraHUYECKOW XU MUH,



OCHOBOIIOJIAralolMX MpeACTaBIeHUNM OOIel XUMUU M OTACIBHBIX 3HAUYMMBIX ITOHSTHI
OPraHUYECKON XUMUU.

CtpykTypa colep:kaHus MPOrpaMMbl MO XUMUU cHOPMHpPOBAHA HA OCHOBE CHCTEMHOIO
noaxoaa k e€ msydeHuto. CopepkaHue CKIAAbIBAETCS W3 CUCTEMBI MOHATUH O XUMHUUYECKOM
JJIEMEHTE W BELIECTBE M CHCTEMBbl MOHATHM O XuMHueckod peakuuu. O0Oe 3T CUCTEMbI
OpraHHU30BaHbl MO MPUHIUITY IOCIEA0BATEILHOTO Pa3BUTHS 3HAHHUI HA OCHOBE TEOPETUUYECKHX
IpEICTaBICHUHN Pa3HOTO YPOBHSL:

aTOMHO-MOJIEKYJIIPHOM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepnoguueckoro 3axkona /I.M1. MenpeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHSI O CTPOCHHH aTOMa U XUMUUYECKON CBS3H;

IIpeCTaBICHUN 00 3JEKTPOIUTUYECKON JUCCOLMAIINY BEILIECTB B PaCTBOPAX;

0 XUMUYECKOH KMHETHUKE U TEPMOJINHAMUKE.

B ocHOBy TeopeTHyecKHX 3HAHMI TMOJOKEHbl SMIHUPUYECKU TIOJy4€HHbIE (DAKTHI.
Teopernueckue 3HAHMUS Pa3BUBAIOTCA IOCIIENOBATEIBHO OT OJHOTO YPOBHS K ApYyromMy H
obecrieunBar0T 00yJarOIMMCSI BO3MOKHOCTh OOBSICHATh U MPOTHO3UPOBATH CBOIMCTBA, CTPOCHHE
1 00J1aCTH MPAKTUYECKOTO TPUMEHEHUS U3y4aeMbIX BEILECTB.

OcBoeHue cofepkaHus MPOrPaMMBbl IO XUMHUH IPOUCXOAUT C UCIOJIb30BAaHUEM 3HAHUH U3
paHee M3ydeHHBIX Y4eOHBIX MPEAMETOB: OKPYKAIOIMN MHUp, Onosorus, (u3nka, MaTeMaTHKa,
reorpadusi, TEXHOJOTHUS, UCTOPHSL.

[IporpaMmMa oOCHOBHOTO 0OIEr0 oOOpa3oBaHus 1O XuMUU (YDIyOJIEHHBIH YPOBEHB)
OPUEHTHpPOBAaHA Ha COXpaHEHHE (YHJAAMEHTAIBHOTO Xapakrepa oOpa3oBaHUs, CHEIU(UKA
y4eOHOro mpeamera 1 o0ecredeHre yCemHoro o0y4eHus Ha ClIeIyloleM ypOBHE 00pa30oBaHMsl.
B nporpamme mo xumuu peanusyercs pa3BUBaIOL@s U MpakTUUeckasl HalpaBJIeHHOCTb 00y4eHUs
xumun, guddepeHiuanus o0ydeHus, BKIYAomas TpoQrIbHYI0 TOATOTOBKY OOydJaronmxcs u
MOCJIEYIOIIEEe CaMOOoTIpeielieHHe B BIOOpE HaNpaBIeHUs 00yIeHUS B MPO(HIBHBIX Kaccax.

YryonéHHoe u3ydeHHe XUMHHU CHOCOOCTBYET peanu3aliu 3a1ad MpodeccHOoHaTbHON
OpUEHTAllUM W HaMpaBJCHO Ha MPEIOCTABICHHE BO3MOXXHOCTU KaXIoMy oOydaromeMmycs
HNPOSBUTh CBOM HHTEJUIEKTyaJIbHbIE U TBOPYECKHE CIOCOOHOCTH MpPU HU3YYEHUH Y4eOHOTO
npeaMera, HEOOXOIUMBbIE Uil TMPOAOJDKEHMs O00pa3oBaHMs M JaJbHEHIIeH TpyaoBOM
JEeSITETbHOCTH.

[Mporpamma 1o xumuu (YDIyOJI€HHBIM YPOBEHB) INMpeAHA3HAYCHA JUIS MCIOJIB30BAHUS B
00pa3oBaTeNbHBIX  OpPraHU3AlMAX, pPEATU3yIoUMX  HporpamMmbl  AU(PEepeHIITPOBAHHOTO
(yrmyon€HHoro, npoguiIbHOr0) U3y4EHUs OTIEIbHBIX YYEOHBIX MPEIMETOB HAa YDPOBHE OCHOBHOTO
o01ero o6pazoBaHusl.

OO6pazoBarenbHble GyHKIIMA XUMHH, U3y9aeMON Ha YIIIyOJICHHOM ypPOBHE, PEaTu3yIOTCs B
nporecce (GOpMUPOBAHUS 3HAHUN OCHOB XHMMHUYECKOM HAyKHM Kak OO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, O0JIACTU MPAKTHUYECKOW NEesITeIbHOCTH YelIOBEKa U OJHOTO U3 KOMIIOHEHTOB
MUPOBOW KyJIbTypbl. 3agadya y4eOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUU — BaXKHEUIMX (DaKTOB, MOHATUMN, 3aKOHOB M TEOPETUYECKUX MOJIOKECHHUH,
JOCTYIHBIX OO0OOIIEHHIT MHPOBO33PEHYECKOIO Xapakrepa, S3blKka HayKd, B MPUOOLICHUU K
HayYHBIM METOJIaM IMO3HAHUS IPU U3YYCHUH BEIIECTB U XUMHYECKUX PEaKIuii, POpPMUPOBAHUU H
Pa3BUTHU IO3HABATENbHBIX YMEHUN U CIIOCOOOB NEATEIBHOCTH M MX MPUMEHEHUH B y4eOHO-
[I03HABATEIbHON U y4eOHO-UCCIIE0BATENBCKON JESATEIbHOCTH, OCBOCHUH MTPAaBUII OE30I1aCHOTO
oOpallleHHUsI C BEIIeCTBAMU B TTOBCEIHEBHOM KHU3HU.

Ilenn wu3ydeHUs XUMUM OTpaXKarOT HAIPABJIEHHOCTb OOydyeHUs Ha pa3BUTHE U
caMOpa3BUTHE JIUYHOCTHU, GOPMUPOBAHUE €€ NHTEIIEKTA U OOIIEeH KyJbTYpHI.



N3ydeHne xuMuu HaNpaBJI€HO HA JTOCTUKEHUE CIAEAYIOIMMX [IEICH:

dopMHpOBaHME HHTEIICKTYyaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOW K CaMOOOpa30BaHMIO,
COTPYAHHMYECTBY, CaMOCTOSITEILHOMY MPHUHSTUIO DPEIIEHUH, CIOCOOHON aganTHUpOBAThCS K
OBICTPO MEHSIIOLMMCS YCIIOBHSIM JKU3HH;

dopMUpOBaHUE CHCTEMbl XMMHYECKUX 3HAHUHM KaKk KOMIIOHEHTAa €CTECTBEHHO-Hay4HOU
KapTUHBl MUpa, KaK OCHOBBI JUIsl TOHWMAaHUS XMMHYECKOM CTOPOHBI SIBICHHI OKpYXaroIleTo
MHUpa, OCBOCHUE S3bIKa HAYKH;

MPUOOIICHNE 00YJaIOIMXCS K CaMOCTOSITEIIbHON MO3HABATEILHON U MCCIIEIOBATEIHCKON
NESTEIIBHOCTA, K HAay4YHBIM METOJaM TO3HaHHs, (OPMUPOBAHME MOTHBAIIMU M PA3BUTHE
CIOCOOHOCTEH K U3yYEHUIO XUMUU;

dopMupoBanue oOUel (QyHKIIMOHAIBHON M €CTECTBEHHO-HAY4YHOH IPaMOTHOCTH, B TOM
YHCIlie yMEHUN OOBSCHATH U OLICHUBATB SIBJICHHS OKPY)KAOIIETO MHPA, UCIOJIb3Ys 3HAHUSI U OTIBIT,
MOJTYYCHHBIE TPH U3YyYCHUW XUMHH, MPUMEHATh WX MPU PEIICHHU TPOoOJIeM B TOBCEIHEBHOU
JKU3HU U TPYJOBOH JESTEIBHOCTH;

pa3BUTHE y OOy4aronmxcsi HMHTEpeca K HM3Yy4eHHI0 XUMUU U cdepaM JesTeNbHOCTH,
CBSI3aHHBIM C XMMMEH, MOTHBALUs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOUIETO MNPOQUIS U
HaIpaBJICHHOCTH JaJIbHEHINET0 00yueHUS;

OCO3HAaHHWE LEHHOCTH XMMHMYECKUX 3HAHUW B JKU3HU 4YEJIOBEKA, MOBBIIICHUE YPOBHS
DKOJIOTUUECKOM KyJIbTYpbl, HEIPUATUE NEHCTBUMN, IPUHOCALMX BpEI OKpPYXKAlOUEH cpene u
3JI0POBBIO JIFOJIEH

nproOpeTeHne OOYyJalONMMUCS OIbITa CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIOUEBBIX
KOMITETEHIIHH ), HEOOXOAUMBIX TSl PA3IMYHBIX BUOB ACATEIbHOCTH.

Ha yrny6néanoe u3ydenue yaeOHOTO npeameta «Xumus» oTBoautcesmo 102 vacoB B 8 u 9
K1accax (3 yaca B HEZIeNI0), TO €CTh 2 yaca B HelleNto 3a cu€T obs3atensHoi yvactu OOIT OO0 u
1 gac 3a cuér gactu OOII OO0, dpopmupyemMort ydacTHUKaMH OOpa30BaTEIbHBIX OTHOIICHHH.
Bcero 204 yaca 3a 18a roga oOydeHusl.



COJEPKAHUE OBYYEHUA
8 KJIACC

IlepBoHayajibHBbIE XUMHUYECKHE TOHATHSA

XuMus — BaxkHas 00JacCTh €CTECTBO3HAHMS U MPAKTHMYECKOW AEATENIbHOCTH YelIOBEKa.
[Tpeamer xumuu. Ponb xumuu B )xu3HU yenoBeka. KpaTkue cBeieHus 00 HCTOpUY BOSHUKHOBEHHS
U pa3BUTHUs XUMUU. XUMHUS B cUCTeMe HayK. Tena u BemiecTna.

Uuctele BemecTBa W cMmecH. llpupoaHbie cMmecHu: BO3AYX, NPUPOAHBIN Ta3, He(dTh,
NPUPOJHBIE BOJBI, TOPHBIE MOPOJbI U MUHEpasbl. [IoHATHE O TOMOTE€HHBIX U TE€TEPOTEHHBIX
cMmecsix. CriocoOwI pazaeneHus cMeceid. OYnMCTKA BEIECTB.

BemectBa u xumudeckue peakiuu. BeliectBa MOJEKYISIPHOTO W HEMOJEKYISIPHOTO
CTPOEHHSI.

Xumuaeckas Gopmyna. BaareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH TTOCTOSIHCTBA
cocraBa BemiecTB. Ompenenenre BaICeHTHOCTH SJIEMEHTOB 110 (opMyiaM OMHAPHBIX COEIMHEHUIA
U cocTaBiieHre GopMyl OMHAPHBIX COCTUHEHMI MO BaJEHTHOCTH 3JeMEeHTOB. OTHOCUTETbHAs
aTomHasi Mmacca. OTHOCUTENbHASA MOJIEKYIIpHas mMacca. MaccoBasi 10Jisl XAMUYECKOTO 3JIEMEHTA
B coennHeHnU. Haxoxnenue nmpocreiiiieii GopMynbl BElECTBA MO MACCOBBIM JIOJISIM 3JIEMEHTOB.

Konnuectpo BemectBa. Monbs. Mosnsipaast Mmacca. B3auMoCBsI3b KOJIMYECTBA, MACCHI M YU CIIA
CTPYKTYPHBIX €IMHHI] BeliecTBa. PacueTsl mo ¢opMynaM XMMHUUYECKUX COEAMHEHMM. MomnsipHas
Macca CMecH BelecTB. MoJibHast J0Js XMMHUYECKOTO 3JIEMEHTa B coeluHeHuHM. HaxoxaeHue
MPOCTEHITeH (OPMYITBI BEUIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

®u3nyecKkre U XMMUUYECKUE SIBJICHHS. XUMHUYECKash PEaKUus M €€ MPU3HAKU. Y CIOBUS
MPOTEKAHU S XAMUYECKUX PEaKIIMil. 3aKOH COXpaHEHMS MACChl BEIIECTB. ATOMHO-MOJICKYJISIpHAS
teopus. XKuznb u aesrensHocTh M.B. JIoMoHOcOoBa. XuMuueckue ypaBHEHUsI. TUITBI XUMUYECKH X
peakiuii (COeMHEHMs, pa3IOKEeHHsS, 3aMeleHus, oOmeHa). PacueTsl MO XUMHUYECKUM
YPaBHEHUSIM.

Hepuoanuecknii 3axkon u Ilepuoanyeckass cucrema xumuueckux djgemenron . WU.
Menpaeneena

Crtpoenue atToMOB. XuMHuueckas CBs3b. OKUCIUTENbHO-BOCCTAaHOBUTEIbHBIE PEAKLIN Y.

[lepBbie TOMBITKM KIACCU(PUKANMK XAMHYECKMX dJeMeHTOB. [loHstne o Tpynmax
(cemeiicTBax) CXOAHBIX SJIEMEHTOB: IIENIOYHBIX M INETOYHO3EMENbHBIX METaliaX, TajloreHax,
WHEPTHBIX (OJIArOPOJHBIX) Ta3aX. DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEpHBIC OKCHUIBI M
THAPOKCHUIBI.

[lepnonnueckuii 3akoH. OTkpeiTHE llepuogmueckoro 3akona. Ilepmoaunueckas cucrema
xumuueckux asnemeHToB J{. . Menneneesa. Koporkonepuoanas u JIMHHONEpUOAHAS (OPMBI
tabnuubl «[lepuoaudeckas cucremMa xuMuueckux snemeHToB J[. 1. MennaeneeBay. [lepuoast u
rpymbl (A- u B-rpymmen).

Crtpoenue atomoB. CoctaB aTomMHbIX siaep. M3oTombl. PammoakTMBHOCTb. DJIEKTPOHHBI.
DJeKTpOHHAs OpOUTalb. DHEPreTHYSCKUE YPOBHM M MOIYPOBHHM aToma: S-, P-, d-opOuTtanu.
DJIeKTpOHHbIE KOHQUIypallud U 3JEKTpOHHO-rpaduyeckue (opmyasl aToMoB. Du3nuecKui
CMBICJI MOPSAAKOBOTO HOMEpA, HOMEpPA MEpHoAa U Tpynibl daeMeHTa. CTpoeHUe 3IeKTPOHHBIX
ob6onouek aroMoB TepBBIX 20 xumudeckux odnemMeHToB Ilepmommueckoit cuctemsr [ .
MeneneeBa: paclpeielieHue 3JEKTPOHOB IO SHEPreTUYECKUM YpPOBHSM, MOAYPOBHSIM U
opouTtansam. Gusnyeckuii cmpicn [leproandeckoro 3akoHa.



3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOWCTB I10 IpyNHIiamMm U nepuojaam. M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUM XUMUYECKUX 3JIEMEHTOB B IMEPUOJAX U Ipylmnax. XapaKTepUCTUKa XUMHUUYECKOTO
3JEMEHTa o ero nonoxkenuto B [lepuoauueckon cucreme /1. 1. Menaeneena.

3nauenue Ilepnonnueckoro 3akoHa u Ileproauyeckoil CUCTEMBI XMMHYECKUX 3JIEMEHTOB
JUTsl pa3BUTHSI HAyku U npakTuku. J[. . MenneneeB — ydeHbIl U rpaKJaHUH.

OJIEKTpOOTPULIATENBHOCTh  XMMUYECKUX  DJIEMEHTOB. XHMHUYECKas CBs3b. Bumsl
XAMHUYECKON CBSI3U: KOBAJIEHTHAs IMOJISIPHAs CBA3b, KOBAJICHTHAs HEMOJISIPHAS CBS3b, MOHHAA
CBs3b. MexaHu3Mbl 00pa30BaHuUs KOBAJIEHTHONM Y MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHBIE
dopmyinbl BemecTB. KaTnOHBI M aHUOHBI.

Kpucrannmnueckue u amop@Hble BewecTBa. TUIBI KPUCTAIUIMYECKUX PEILETOK: HMOHHAs,
aTOMHAas1, MOJIEKYJISIPHAsI U UX XapaKTEPUCTUKH.

Crenenbp okxucneHus. OmnpeneneHue CTENeHEH OKHUCIEHUS aToOMOB B OWHApHBIX
coequHeHUsX. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. llpomecchl okucneHuss u
BoccTaHOBJIeHUA. Oxucinurenun W BoccraHoBUTENM. (CoOCTaBlIeHME YpaBHEHHMI IPOCTBIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI U paccTaHOBKAa B HUX KOA(PUIIMEHTOB METOAOM
9JIEKTPOHHOTO OanaHca.

OKCIEPUMEHTAIBHOE U3Y4E€HUE BEUICCTB U SBJICHUM:

O3HAKOMJICHHE ¢ 00pa3llaMi METAJIJIOB U HEMETAJUIOB;

MOJIEIIMPOBAHUE CTPOCHUS MOJIEKYJ MPH MOMOIIM PUCYHKOB, MOJEJIEH, JIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYIL;

IIPOBEICHUE ONBITOB, MJUIIOCTPUPYIOLMX MPUMEPHl OKUCIUTEIbHO-BOCCTaHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuu pa3ioKeHUs, COCTUHEHUS).

Bakneime npeacraBuTeIM HEOPraHMYeCKUX BeIUEeCTB

[IpencraBnenust o razax. Bo3myx — cMech ra3zoB. CocTtaB Bo3ayxa. 3akoH ABOTapoO.
Mossipablii 006€M ra3oB. OTHOCUTENbHAs MJIOTHOCTh Ta3oB. OmpeneneHUe OTHOCHUTEIbHOM
MOJIEKYJIIPHOM Macchl Ta3000pa3HOro BeEIIECTBA MO M3BECTHONH OTHOCUTENBHOW MJIOTHOCTH.
OObEMHBIC OTHOIICHUS Ta30B IIPU XUMUYECKUX PEAKIUSIX.

Kucnopon — nsnemeHT M mpocroe BewecTBO. HaxokneHuwe Kuciopoga B IPUPOJE,
¢u3nueckue U XMMUYECKHE CBOWCTBA (peaklUy ropeHus u okucienus). Ilpoueccol okucnenus B
xuBoil mpupone. Oxcunsl. Ilpumenenue kucinopona. CrocoObl MOMydeHHs] KHCIOpoJa B
nabopatopun W TpombinnieHHOCTU. [loHaTne o Karamuzatope. KpyroBopor kucmopoma B
npupone. O30H — aIoTpornHas MoauduKanus kuciaopoga. O30HOBBIN CIIOH, €ro 3HaUCHUE IS
KUBBIX OPraHU3MOB. Pa3pyiieHrne 030HOBOTO CIIOSL.

TeroBoil >(dekT XUMHUYECKOW pEakuu, TEePMOXMMHUYECKHE YpPaBHEHHS, 5K30- U
SHOoTEepMHUeckue peakuuu. TornmBo. Mcnonb3oBaHHWe yIiii M METaHa B KauyeCTBE TOILIMBA.
3arpszHenue Bo3ayxa. [lonsrue o mapHuKoBOM >drpeKTe.

Bonopon —snemenT 1 mpoctoe BemecTBo. Haxoxkaenue Bogoposa B mpupoje, pusnyeckue
U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOcoObl monydeHus. [loHsTHEe O KHCIIOTax M COJSIX.
Hcnonp3oBaHne BOJOPO/Ia B KAUECTBE TOILJINBA.

Bona. ®usnueckue cpoiictsa Boabl. Bona xak pactBopureins. PactBopsl. HacslienHbie 1
HEHaCBIIIEHHbIE pacTBOpbl. PacTBopumocTh BewiecTB B Bojae. Dakrophl, BIMSIONME Ha
pPacTBOPUMOCTb TBEPJBIX U Ta3000pa3HbIX BemecTB. CrocoObl BBIPRKEHUS KOHLEHTpPALMU
pPacTBOPOB: MaccoBasi 10JIsl paCTBOPEHHOIO BEILIECTBA, MOJIIpHAsi KOHI[eHTpalus. Posib pacTBOpoB
B IIPUPOJIE U B )KU3HU YEIIOBEKA.



Xumudeckue cBoicTtBa Bonbl. [loHstre 00 ocHoBanusx. [lonsTHe 00 WHIUKATOpAXx.
Kpyrosopot Boab! B ipupoze. 3arps3HeHNE TPUPOAHBIX BOJ. OXpaHa ¥ OYMCTKA IPUPOIHBIX BO.

Knaccudukanuss Heopranmuyeckux coeauHenuit. Oxcuapl. Kiaccuukanuss OKCHIIOB:
coiieoOpaszyronie  (OCHOBHBIE,  KHUCJIOTHBIE, aM@oTepHble) U  HECcoJIeoOpa3yrolme.
Me:xynapoqHas HOMEHKIATypa OKCHUIOB. TpuBuHanbHbIE Ha3BaHUsA OKCUIOB. Pusnueckue u
XapaKTepHbIC XMMHYECKUE CBOMCTBA OKCHJOB (B3aWMOJIEHCTBHE C BOAOW, C KHUCIOTaMU |
OCHOBaHUSIMHU, C IpYTUMHU OKkcuaaMH). [lonyuenne okcuaos.

[lonsiTie 0 TMAPOKCHUIAX — OCHOBAHMAX M KUCIOPOACOJEPKAUMX KHUCIOTaX. KuciaoTsl
Knaccudukanus xkucinor. MexayHapoaHas HOMEHKIATypa M TpUBHUaJIbHbIE Ha3BaHUS KUCIOT.
Qdu3nyueckue U XMMUYECKHE CBONCTBA KUCIOT (B3aMMOJCHCTBHE C METalJIaMH, C OKCHAaMHU
METaJlJIOB, OCHOBAaHUSIMU U coisiMu). Psa akruBHOocTu MetaiioB H.H. bekeroa. Ilomyuenue
KkucnoT. Kuciaotel B npupoe, NpUMEHEHNE BaXKHEN X KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBAHMI: WIENIOYM U HEPACTBOPUMBIE OCHOBAHUS.
MexyHapoiHasi HOMEHKIIaTypa OCHOBAaHU. TpuBHanbHbIE Ha3BaHUs OCHOBaHUU. [llemoun, nx
CBOMCTBA (B3aMMOJICHCTBUE C KHUCIOTHBIMU OKCHIAMU, KUCJIOTaMH U COJSIMH) U CIIOCOOBI
nonydeHus. HepacTBopuMble OCHOBaHHS, UX CBOMCTBA (B3aMMOJIEHCTBUE C KUCIOTaMH) H
criocoObl monydeHusi. AmgorepHocTb. [loHsATHE 00 amMpoTepHBIX THAPOKCHAAX (Ha MpUMEpe
TUJIPOKCUJIOB LIMHKA M AJTIOMHHUS): XUMUYECKHE CBOMCTBA (B3aMMOJCHCTBUE C KUCIOTaMH U
1IeJI04aM# ) U MOJTydeHue.

Comnu (cpenHue, KUCIbIE, OCHOBHBIC, IBOMHBIE). MeXIyHapoIHass HOMEHKIATypa COJICH.
TpuBuaneHble Ha3BaHUsA coyiel. PU3NUECKUE U XapaKTepHble XMMUUYECKUE CBOMCTBA Ha IIpUMeEpe
cpenHux conen. Ilomydenue coien.

['eneTnueckas CBsI3b MEXAY KlacCaMM HEOPraHMYECKUX COSAMHEHUN.

OKCIIEpUMEHTAIBHOE U3YUEHHE BEIIECTB U SIBICHUI:

KOJINYECTBEHHOE OMPEIETICHNE COAEPKAHMS KUCIOPOa B BO3/IYXE;

MOJIy4eHUE, COOMpaHue, paclo3HaBaHNUE U U3y4EHHE CBOMCTB KMCIOPOaA;

HaOIto/IeHEe B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBHUM BO3HUKHOBEHUS U
IPEKpAIICHNS TOPEHUS;

O3HAKOMJIEHHE ¢ 00pa3laMy OKCHIOB U ONHCAaHUE UX CBOWCTB;

MoJy4eHue, COOMpaHue, paclio3HaBaHUE U M3ydeHHE CBOMCTB BOJIOpoa (TOpeHue);

B3auMo ieiicTBrE Boopoa ¢ okcuaom meau (11);

UCCleIoBaHNE OCOOEHHOCTEN paCTBOPEHHUSI BEILIECTB C PA3TUYHON paCTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOM J0JIel paCTBOPEHHOI'O BEIIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEICHHOW MOJIIPHOM KOHLIEHTpalueld pacTBOPEHHOIO
BEILECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJJIAMU (HATPUEM U KaJIbIIUEM);

ONpeeICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C MOMOIIBK0 MHINKATOPOB;

HccleIoBaHue 00pa3loB HEOPTraHMUECKUX BEIIECTB Pa3IMUHbIX KIACCOB;

u3ydeHue B3aumojeicTBus okcuaa meau (ll) ¢ pacTBopom cepHOM KUCIOTHI, KUCIOT €
MeTaJllIaMH, peak Ui HEHTpaIn3aliu;

IIOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMUI1, BBITECHEHNE OHOI0 METaJlJ1a IPYTUM U3 pacTBOpa
couy;

B3alMO/JICHICTBHE TMAPOKCH/Ia LIMHKA C PACTBOPAMU KHUCIIOT U LIEJIOUEH;

pelleHruEe SKCIEPUMEHTANBHBIX 3a1ad 1o Teme «OCHOBHBIE KIacChl HEOPraHWYECKUX
COCIMHEHHUI.

Me:xnpeaMeTHbIE CBA3H



Peannzanusa MeXIpeIMETHBIX CBS3€H MPHU U3YYEHUM XUMUHM B 8 KJIAcCE€ OCYIIECTBIISIETCS
YCpe3 UCIIOJb30BAHUC KAK 06H_II/IX CCTCCTBCHHO-HAYIYHBIX HOHHTI/IfI, TakK U HOHSITI/Ifl, IPUHATBIX B
OTJICNIbHBIX €CTECTBEHHBIX HayKaX.

O0ume ecTecTBEHHO-HAay4YHBIC MMOHATH: SBJICHHUE (IIPOIeCcC), HaydHBIN (aKT, TUIOTE3a,
TEOpHs, 3aKOH, aHAINU3, CUHTE3, KIacCU(UKAIIUs, MEePUOANYHOCTh, HAOII0IEHUE, FKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIETb.

®duszuka: SBICHUS TNPUPOIBI, (U3MYECKUE SBJICHHUSA, BEIIECTBO, TeNO, (u3MUecKue
BEJIMYMHBI, €AUHULIBI U3MepeHUs, 00bEM, Macca, arperaTHbleé COCTOSHHUE BEINECTBA, aToM,
AJIEKTPOH, IPOTOH, HEUTPOH, HMOH, MOJIEKYJa, CTPOEHUE Ta30B, >KMJIKOCTEH M TBEPIBIX
(KpUCTAJUTMYECKUX) TEll, JJIEKTPUUECKUI 3apsl], KOTUYECTBO TEIIOTHI.

buonorus: 6uocdepa, porocuHTE3, MpOLIECCHl 00OMEHA BELIECTB.

['eorpagus:  armocdepa, ruapocdepa, MHHEpalbl, TOPHBIE MOPOJBI, IOJE3HbIE
HCKOIIA€MBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

Texnonorus:  TexHocdepa,  MPOU3BOJICTBO, XUMHUYECKUE  TEXHOJIOTHH,  CHIPbE,
KOHCTPYKIIMOHHBIE MaTepHAaIbI.

9 KJIACC

BemmecTBo M XUMHYecKasi peakuus

[ToBTOpeHue u yriyoneHre 3HaHU OCHOBHBIX pa3/ienioB Kypca 8 kiacca. CTpoeHue aTOMOB.
CBoiicTBa aTOMOB XMMHYECKAX DJJEMEHTOB, HUX KOJIMYECTBEHHBIE U KauyeCTBECHHBIC
XapaKTepUCTUKU (panuyc, AJIEKTPOOTPULIATEIBHOCTD, SHEprus M OHU3ALIUN).
[TocnenoBaTenbHOCTh  3alIOJHEHUS 3JEKTPOHHBIX OpOUTaleil aTroMOB MaibIX HEpPHUOAOB.
OcoOeHHOCTH  3aloJHEHUs JJIEKTPOHHBIX opOHUTalell aTOMOB  OOJBIMX  IEPHUOJOB.
[leprognueckass cucreMa XMMHUYECKUX AJIEMEHTOB B CBETE IPEJICTABICHUN O CTPOEHUH aTOMA.
CreneHb OKUCIIEHUS U BAJIEHTHOCTD. [IpencraBienne o nmeproanyeckoir 3aBUCUMOCTH CBOMCTB
XUMUYECKUX  DJIEMEHTOB  (BJIEKTPOOTPULIATENBHOCTb,  OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBa, KUCIIOTHO-OCHOBHBIE CBOICTBA OKCHAOB U T'MIPOKCUJIOB) OT CTPOEHUS aToMa.

Crtpoenue BemecTBa. BemecTBa B TBEpIOM, KHJIKOM U Ta3000pa3HOM COCTOSIHUH. Bubl
XUMHUYECKON CBSI3M: MOHHAs, KOBAJICHTHas (HEMOJspHas, MOJspHas); OOMEHHBIH U JOHOPHO-
aKIENTOPHBIN MEXaHU3M 00pa30BaHMS KOBAJCHTHOM CBS3U.

MesxMoeKysIpHbIe B3aUMOJICHCTBUS (BOJOPOAHAS CBsI3b, CUIIBI BaH-nep-Baanbca). Tumbt
KPUCTAJUTMUECKUX PEIIETOK — aTOMHasi, HOHHAs, METAJJIMYECKasl, MOJICKY/IsIpHasi — U OCOOEHHOCTH
UX CTPOEHMS. 3aBUCHUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM pEIleTKH U BHUA
XUMUYECKOU CBS3H.

OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKaHMUS XUMHUYeCKHX peakuuil. Kiaccudukanus
XUMHUYECKUX PEaKIHi 0 pasmuYHbIM IpU3HAKaM (IO YUCITy U COCTaBY YJacTBYIOIMX B PEAKIIMHU
BELIECTB, 110 TEMI0BOMY 3(eKTy, 1O U3MEHEHHIO CTENEHEN OKUCICHU S XUMUUECKUX 3JIEMEHTOB,
no o0paTMMOCTH, MO Y4YacTUIO KaTajau3aTopa, IO arperaTHOMy COCTOSIHMIO pPeardupyronmx
BEINECTB).

DJIeMEHThl XUMUYECKON TEPMOAMHAMHUKH. DHEpPreTuka XMMUUYECKUX peaxuuil. TeryioBoit
3pPeKT XUMHUYECKOW peakiuuu. DK30- M DHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUYECKUE
ypaBHeHHs. 3aKoH I'ecca u ero ciaencTBus. BeranciaeHus 10 TepMOXUMHYECKUM YPABHEHUSAM.

IloHsiTHE O CKOPOCTM XUMHMYECKOM peakuuu. 3aKkoH AeUCTByoUMX Macc. DakTopsl,
BIIMAIONME HAa CKOPOCTh XMMHYECKOW peakuuu. JHeprusl akruBauuu. [lonstue o kartamuse.
®epmeHTbl. UTHrMOUTOPBHI.



[TorsiTne 06 06paTUMBIX M HEOOPATUMBIX XHMUUECKUX peakuusiX. [IoHATHE 0 XUMH YeCKOM
paBHOBecuu, npuHnuI Jle Illarense. YcnoBus cMeleHUss XMMHYECKOTO paBHOBecHs. Dakropsl,
BIIUSIIONME HA COCTOSHUE XUMHUYECKOro paBHoOBecus. [IporHozupoBaHme BO3MOXKHOCTU
POTEKaHUS XUMHUYECKHX MPEBPALICHUI B Pa3UYHBIX YCIOBUSAX HAa OCHOBE MPEICTAaBICHUHN 00
M3Y4EHHBIX JIEMEHTAaX XMMUYECKOM KNHETUKU U TEPMOJUHAMUKU.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
CBOMCTBA XMUMHUUYECKUX AJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKMCIIEHHUS. BakHbIE OKUCIUTENN U
BocctaHoBUTeNM. [lepmanranar kamus  (xapakrepuctuka). CocTaBlieHHE  ypaBHCHUM
OKHCIIUTEIbHO-BOCCTaHOBUTEIBHBIX PEAKIIUN C UCII0Ib30BAaHUEM METO/1a JJIEKTPOHHOTIO OanaHca.

DJIeKTpOJIMTUYECKas Juccouualus. XUMHUUYECKME peakuuu B pacTBopax. Teopus
3JEKTPOIUTUYECKOHN nucconnanuu. PactBopenue kak pusnko-xumuueckuii nporecc. [lonsitue o
TUApaTax v KPUCTALIOTUApaTaxX. DJIEKTPOIUTHI U HEINEKTPOIUThI. KaToHbl, aHHOHBIL. MeXaHU3M
JUCCOLMAIIMM BELIECTB C PAa3IMYHBIM BHJAOM XuUMHUYecKOM cBs3u. CuiibHbIE U ciabble
aneKTpoauThl. CTENeHb AMCCOIMalliM, KOHCTaHTa aAucconuanuy. loHHoe Mpou3BeIeHUE BOJIBL
Bonoponnsiii mokaszarenb. MHIMKATOPbI. DIEKTPOIUTHYECKAS TUCCOLMALMS KUCIOT, OCHOBaHUM
U COJIEH.

Peakuuu uoHHOro oOMeHa. YcCIoBUS TMPOTEKaHMs peakuuid HOHHOrO OOMEHa.
MonekynspHble, TOJHBIE U COKpPAlICHHbIE WOHHBIE ypaBHEHMs peakiuii. CBOWCTBA KHUCIOT,
OCHOBAaHMH W coOJed B CBETE MPEACTABICHUH 00 SIEKTPOIMTUYECKOM IMCCOIMAIIHN.
KauecTBeHHbIE peaKlU1 HA HOHBI.

I'mpponus coseir. MloHHBIE ypaBHEHHS THAPOJH3a COJIe. Xapakrep cpelbl B BOJHBIX
pacTBOpax COJIEH.

OKCIIepUMEHTaIbHOE HW3Y4EHUE BEIIECTB U SBJICHUN: O3HAKOMJIEHHE C MOJENSIMU
KPUCTAJUTMYECKUX PEIIETOK HEOPraHMYECKUX BEIeCTB — METAIJIOB M HeMeTasioB (rpadura u
ajMasa), CJIIOKHBIX BEIIECTB (XJIOpHaa HATPHUS);

M CCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTU XMMHUYECKON pEeakuuy OT BO3ACUCTBUS Pa3IMUHbIX
(bakTopoB;

OTIBITHI, WITIOCTPUPYIOIME OOPATUMOCTh XUMUYECKUX PEAKIIUH;

M CCIIEI0OBAHNE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOLIECCa JUCCOLMALIMY KUCTIOT, IEI0uen
1 COJICH

IIPOBE/ICHUE OIBITOB, MITIOCTPUPYIOIIMX MTPU3HAKUA TPOTEKAHUS peakuii HFOHHOro 0OMeHa
(oOpazoBaHUeE OCajiKa, BBIJCICHHE I'a3a, 00pa30BaHKE BOIbI);

NPUMEHEHNE HHIUKATOPOB (JTAKMyca, METHIJIOpAHKa U peHON(rargenHa) Uit OnpeIeIeHUs
Xapakrepa cpezbl B pacTBOpax KUCJIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE OIBITOB, MJUTHOCTPUPYIOUMX IMPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiiuu pa3ioKeHs, COeTUHECHUS);

pacno3HaBaHHUE HEOPTaHUYECKUX BELIECTB C MIOMOUIBI0 KAUECTBEHHBIX PEAKIIMI HA NOHBI;

pElIeHHE SKCIEPUMEHTAIBHBIX 337a4 Mo TeMaM: «OKUCIUTENbHO-BOCCTaHOBUTEIbHbIE
peakunmn», « 'uapoan3 conei», «IEKTPOIIUTHIECKAsT TUCCOLUALIHSD).

HemeTaJyuibl M UX coeHHE HUS

OOmps  xapakrepucTuka HeMmeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB XHMHYECKHX
JJIEMEHTOB, MPOCTHIX BEIIECTB, auIOTponus. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
HemeTaioB. CpaBHUTENbHAS XapaKTEPUCTUKA COSAMHEHU I HEMETaIJIOB.

OOmast xapakrepucTHKa rajgoreHoB. OCOOEHHOCTH CTpPOEHUSI aTOMOB, XapaKTepHbIE
crerieHn okucieHus. CTpoeHue M (U3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.



XUMHYECKHUE CBOMCTBA Ha ITpUMeEpe Xi1opa (B3auMOJIeHCTBUE ¢ METa/lIaMH, HEMETaJlJIaMU, BOJIOH,
menoyamu).  Xnopooaopon. ConsiHas  KUCJIOTa, XUMHUYECKHME CBOMCTBA, IOJIyd€HHUE,
npuMeHeHue. JleificTBue x10pa 1 XJI0pOBOJOPOAa Ha OPTaHU3M 4YeloBeKa. BakHelme XIopuiasl
U X HaxOXXAeHue B pupoe. [IoHsTre o KuciopoacoaepKanmx KUCIOTaxX XJI0pa U UX COJISX.

VVIA-rpynnbl. OCoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIC CTENEHU OKHUCIICHHSL.
Crtpoenune u (u3mUecKkue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa W Cephbl. AJUTOTPOITHBIE
MOIU(UKAIIMK  KUCIOpOJa W cepbl. XUMHUYECKHE CBOMICTBa cepbl (B3auMOJECHCTBUE C
HEMeTalUylaMHM, MeTaJUlaMd, KOHIEHTPUPOBAHHBIMM a30THOM M  CEPHOW  KHCIIOTaMH).
CepoBosiopon, crtpoeHue, (U3MYECKUE M XUMHUYECKHE  CBOMCTBA  (KHCIOTHBIE U
BOCCTAaHOBUTENbHBIE CBOMCTBA). OKCHUIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepuucras kuciora u ee coiu. CepHas kuciaora, GU3NYECKUE U XUMHYECKUE CBOMCTBA (0OImM e
KaK TpeACTaBUTENs Kiacca KUCIOT M creuuduueckue). Coau cepHOW KUCIOThl. XUMHUUYECKUE
peaKiuu, JeKalmpe B OCHOBE IPOMBINUIIEHHOTO Croco0a TOMydeHUs CEPHOW KHCIOTHI.
[peacraBieHust 0 XUMHYECKOM IPOU3BOJICTBE U CBS3aHHBIX ¢ HUM mpodeccusix. [Ipumenenue
cepHOM KuUCHOTHl U cynbhaTroB. KauecTBeHHBIE peakiuu Ha CynbQUT-, CcylbPua- u cynbdar-
aHWOHBI. HaxoxJgeHwe ceppl W €€ COCAMHEHHWH B NpHpoae. XHUMHUYECKOEe 3arpsisHEHHE
OKpY’KaroIliel Cpebl COeTMHEHUSAMHU Cephbl (KUCIOTHBIE T0XK/H, 3arpsA3HEHNE BO3/yXa), CIIOCOObI
€ro MpenoTBPAaILECHHUS.

OO6mps  xapakrepucTuka 3ieMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbI€ CTENEHU OKUCICHUS.

A30T, pacmpocTpaHeHHe B mpupoAe, (¢U3MUECKHE WM XUMHUYECKHE CBOWCTBA
(B3auMoOAEHCTBUE C METajllaMH, BOJOPOJOM, KHcIopojoMm). KpyroBopor asora B mpupone.
AmMMuak, ero (pU3MUYecKue W XMMHUUYECKHE CBOMCTBA (OKUCIEHUE, OCHOBHBIE CBOMCTBA BOJIHOTO
pacTBopa), MpUMEHEHUE M TOJydeHHE B JIAOOPAaTOPUU M IPOMBINUIEHHOCTH. MIOH aMMOHUS,
JTOHOPHO-AKLENTOPHBIM MexaHu3M ero oOpaszoBanHus. Coinu aMMOHUS, HUX (QU3HYECKUE U
XUMUYECKHE CBOWMCTBAa (pa3lokeHHWE M B3aWMOJCHCTBHE CO MIEJI0OYaMH), TPUMEHEHUE.
KauectBennas peakuns Ha noHsl ammoHust. Oxeunet azota (I, 11, 11, 1V, V). Azotucras kucnora.
A30THasi KUCIIOTa, €€ TOoJlydeHue, (Qu3MYecKkne W XUMHYECKHe CBOiicTBa (oOmme Kak
OpEeICTaBUTENSl KJacca KUCJIOT M crenu@uyeckue), MpUMEHEeHHe. XHWMHUYECKUe peakiuu,
JeKale B OCHOBE IMOJIy4eHUs a30THOM KHCIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl U HUTPHUTHL
KauecTBeHHBIE peakiluy Ha HUTPAT- U HUTPUT-aHHOHBI. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpebl COeTMHEHHSIMH a30Ta (KUCIOTHBIE JI0XK/IU, 3arpsI3HEHUE BO3/yXa, MTOYBBI M BOJOEMOB).

docdop, amnorponHbie Moaudukanuu gocdopa (6enbiit u KpacHbIi Gocdop), pusmueckue
U XUMHUYECKHE CBOMCTBa (B3aMMOJAEHCTBHE C METaNlaMH, KUCJIOPOAOM, TIaJOreHamH,
KOHIICHTPUPOBAHHBIMHU a30THOM U cepHOil kucimotamu). Oxcuasl docdopa (11, V), dochopras
KHCIIOTa, (pU3MUECKUe U XUMUYECKUE CBOICTBA, monydenne. KauectBenHas peakuus Ha ¢ocdart -
nonsl. [IpencraBnenus o ranoreauaax docdopa (I, V).

[TonsiTHE 0 MUHEPATBHBIX YI0OpeHUsiX. A30THBIE, (ocPOpHBIE, KOMILJIEKCHBIE YIOOpEHHUS.
XUMHUYECKOE 3arpsi3HEHNE OKpYXKaolel cpeabl coequHEeHUsAMH a30Ta U (ocdopa.

OOmmast xapakrepuctuka 371eMeHTOB IVA-rpynmnbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe CTETICHH OKUCICHHUSL.

Yriepon, amtorponasie Moaudukanuu (rpadgut, anvas, dyuiepeH, rpadeH, HaHOTPYOKH ),
¢usznyeckne W XMMHYECKHE CBOWMCTBA IMPOCTHIX BEINECTB (B3aMMOJCHCTBHE C MeTajUIaMH,
HEeMeTallJlaMH, KOHIIEHTPUPOBAaHHBIMU a30THOM U cepHOll kucnotamu). [lonstue 06 agcopOuum.
KpyroBopot yriepona B npupozae. Okcusl yriepoaa, ux GU3NYecKne U XHMHYECKHE CBOWCTBA,
JIeiCTBME Ha >KMBBIE OpPraHU3MBI, IMOJYYECHHE M TNPUMEHEHHE. DKOJIOTMYEeCKue MpoOIeMbl



aTMocdepsl, CBs3aHHbIE ¢ okcuaoM yriiepoaa (1V). YronpHas kucioTa u ee cou, uxX (GU3nIeCcKu e
Y XUMHUYECKHE CBOMCTBA, MOTydeHue U mpuMeHeHne. KapOoHaTsl, rTuipokapOOHATHI, UX CBOMCTBA.
KauectBennas peakuusi Ha kapOoHaT-uOHBI. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMUIIUHE,
IPOMBIIUIEHHOCTH U CEJIbCKOM X035 CTBE.

[lepBoHauabHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUSAX yIepoaa:
YIJIEBOAOPOABl (METaH, 3TaH, STUJICH, alleTUJIEH), 3TaHOJ, DIMIEPUH, YKCyCHas KHCIIOTA.
[IpuponHble WCTOYHUKA YIIEBOIOPOAOB (yroiib, MPUPOAHBIA Tra3, HEQPTh), MPOIYKTHI HX
nepepaboTKH, WX POJb B OBITY W TPOMBINUICHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX
OpraHMYECKUX BEILECTBAX — JKUpaX, OeJIKax, yIIeBolaX — M UX POJIU B KU3HU yenoBeka. EnnHCcTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢usnueckne W XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C METaJUIAMH,
KHCIIOPOJIOM, YITIEPOJIOM, rajloreHaMu), MoJIydeHHe U TpuMeHeHue. Poib KpeMHUs B IpUpoOJIe U
texHuke. Oxcun kpemuus (1V), kpemMHUEBas KUCIOTa, CUIMKAThI: (U3MYECKUE M XUMUUYECKHE
CBOICTBa, MOJy4eHNE U IPUMEHEHHNE B OBITY U MPOMBIITIEHHOCTH. BaxkHel e cTpouTeabHbIe
MaTepuaibl: KepaMHKa, CTEKIO, I[eMEeHT, OeToH, xene3o0eroH. [IpoOmembl OezomacHOTO
M CII0JIb30BAHUS CTPOUTENIbHBIX MATEPHAJIOB B MIOBCEIHEBHOM )KU3HHU.

Bbop. Ocobennoctu crpoenus aroma. O01mpe npeacTaBiIeHUs 0 PU3NIECKUX M XUMHUECKH X
cBoiicTBax. bopHas kucnora.

OKCIIEpUMEHTAIbHOE U3YUEHHE BEIIECTB U SIBICHUI:

O3HAKOMJICHHE C 00pa3laMu MPUPOIHBIX XJIOPUIOB (TFaJOTeHH/I0B);

MPOBEJICHHE ONBITOB, OTPAKAIONMX (DU3UUECKAE U XUMHUYECKHE CBOWCTBA FAJIOTEHOB U MX
COCJIMHEHUH;

W3y4eHUE CBOWCTB COJITHOW KUCIIOTHI;

MPOBE/ICHNE KAYECTBEHHBIX PEAKIUi Ha XJIOPUI-, OPOMUJI- U MOAU/I-UOHBI U HAONIOICHHE
MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHE ¢ 00pa3laMy Cepbl U €€ MPUPOIHBIX COSIMHEHHII;

HalItoIeHre poliecca 00yIITUBaHUS caxapa MoJ IeHCTBHEM KOHIIEHTPUPOBAHHOM CepHOI
KUCJIOTHI;

U3y4eHHE XUMHUECKUX CBOMCTB pa30aBICHHOMN CEPHOI KHCIIOTHI;

MPOBEJICHUE KAYECTBEHHBIX peaknuid Ha CymbPua-, cyabur- U Cynb(aT-uOHBl H
Ha0JIt0/IeHN € IPU3HAKOB UX IPOTEKAHHUS;

O3HaKOMJICHUE C (PM3UUECKIMH CBOMCTBaMU a30Ta, pochopa u UX coeTuHEeHU, 00pa3iamMu
a30THBIX U (OCPOPHBIX yIOOpEeHMIA;

noJIyueHue, cooupanue, paclio3HaBaHUE U U3y4eHUE CBOMCTB aMMHUaKa, U3ydeHUE CBONCTB
coJIe aMMOHMUS;

MPOBE/ICHUE KAYECTBEHHBIX PEaKI[Uii HA MIOH aMMOHWSI, HUTPUT-, HUTPAT- U (ochar-uoHbI
U U3y4eHUE MPU3HAKOB UX MPOTEKAHMUS;

MU3Y4ECHHE B3aUMOJICHCTBUSA KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEIbIO, CBOWCTB
docopHOIl KUCIOTHI U €€ COoJIeH;

O3HAKOMJICHUE C MOJENSIMU KpUCTANIMUECKUX PEIIeTOK aiMmasa, rpaduta u QymiepeHa, ¢
IPOLIECCOM aJCOPOLIMHM PACTBOPEHHBIX BEILECTB AKTMBHPOBAHHBIM YIJIEM M YCTPOHCTBOM
POTHBOrasa,

MoJIydeHue, coOOMpaHue, paclio3HaBaHUE U MU3y4EHHE CBOMCTB YIVIEKUCIIOTO Ia3a;

MPOBE/ICHUE KAUECTBEHHBIX pEaKUUi Ha KapOOHAT- U CUJIUKAT-UOHBI U H3yYCHHE
MPU3HAKOB UX MPOTCKAHUS;

M3y4eHUE B3aUMHBIX IPEBPAILCHU KapOOHATOB M TUIPOKAPOOHATOB;



O3HaKOMJIeHHE ¢ oOpaslamMu HPUPOJAHBIX KapOOHATOB U CHUJIMKATOB, C HPOIYKIIHEH
CUJIMKAaTHOU MPOMBIIITICHHOCTH;

pelleHue HKCIEPUMEHTAIBHBIX 33Ja4 1o TeMme «BaxHeiinme HeMmeTaulbl U HX
COCTUHEHUSD.

MeTaJuibl M HX CO€INHE HUS

OOume cBoiicTBa MeTauioB. OOIIas XapakTepUCTHUKA XUMHYECKUX JIEMEHTOB — METAJJIOB
Ha OCHOBAaHMM UX IMOJOXKeHUsA B [lepuommueckod cucremMe XuMuueckux siemeHToB J[. .
MenpeneeBa u crpoeHusi atomoB. Metaiuibl A- u b-rpynn. CTpoeHue NpoCThIX BEIIECTB —
METa/NIOB. MeTajuinyecKkasi CBsI3b M METAUNIMYECKas KpUCTAJUIMYECKas perneTka (MpUMUTHBHASI
KyOuueckas, OObEMHO-LIEHTpUpPOBaHHAsl KyOWuecKas, TpaHELEeHTpUpOBaHHAs KyOuueckas,
reKcaroHajibHasi IUIOTHOYIIAKOBaHHasl). 3aBHUCUMOCTb (PU3MYECKMX CBOMCTB METaNIOB OT
CTPOCHUS KPUCTAIIJIOB. DIEKTPOXUMHUYECKUN Psii HAMPsDKEHUU MeTaimoB. OO0Ime XuMHUYecKue
cBoiicTBa MeTayuioB. OOmme cmocoObl TOMYYEeHHS METaUIOB, METaUTyprus. JIEKTPOJIH3
pacIIaBoB U pacTBOPOB COJIEH KaK OJIMH U3 CIIOCOOO0B MoIydeHUst MeTaJIIoB. [lonaTue o koppo3uu
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT KOppo3uu. CIIIaBhl (CTallb, Yyr'yH, AIOPATIOMUHUM,
Opon3a). [[pumMeHeHre MeTaIOB | CIIJIABOB B OBITY M TPOMBIIITIEHHOCTH.

Memannvr A-2pynn

[Ilenounbie MeTaiuIbl: MoOJIOXKEHUE B [leprnoanyeckoil cucreMe XMMUYECKUX 3JeMEHTOB /I,
N. MenneneeBa, CTpoeHUE UX aTOMOB, HaxOXJAECHHE B npupone. OU3ndecKue U XUMHYECKUE
CBOICTBA (Ha mpUMepe HATPUA U Kajus), nonydeHue. OKCUJIbl U TUIPOKCHIBI HATPUS U KaJlUsL.
[IpuMeHeHue ETOYHBIX METAJUIOB U UX COCIMHEHHUI. buonornueckast pojib HaTpUs U KaJIH .

[llenoyno3emenbHbIE METAIBI MArHUI U KLU 110J0keHHEe B [lepuoauueckoii cucreme
xumuueckux 3ymeMeHToB J[. M. MenneneeBa, CTpoeHHME MX aTOMOB, HAXOXIECHHE B MPHUPOJIE.
du3NYeCKe U XUMUYECKHE CBOMCTBA MarHus U Kaiblus. BakHeillme coeTuHEHUs Kalblus U
MarHusi (OKCHJ, THAPOKCHI, COJIM), CBOMCTBA, NMpUMeHEHHE. JKECTKOCTh BOJBI U CIIOCOOBI €¢
ycrpaHeHus. KpyroBopoT kajibliusi B Ipupo/ie.

AmoMuHuii: nonoxenue B llepmogmueckoid cucrteme xumuueckux siaemeHToB J[. .
MenpeneeBa, CTpoeHUE aToMa, HaXOXAeHUE B mpupojae. PU3nyeckue U XMMHUUYECKHE CBOMCTBa
amoMuHUS. AMQOTEpHBIE CBOWCTBA OKCHAA M THAPOKCHUIA amtoMUHUsL. [IpuMeHenne amtoMuHus
U €r0 CIJIaBOB.

Memannwvt b-zpynn

OOmasi xapakrepucTHKa MeTauioB b-rpynn (MOOOYHBIX MOATPYII): TMOJOXKEHUE B
[lepuoauueckoil cucrteme xumuueckux 3nemeHToB [I. . MenneneeBa, ocoO€ HHOCTU CTPOEHUS
aTOMOB. SIBlIeHHE «IpOBaa» AJIEKTPOHA HA MPUMEpPE CTPOCHUSI aTOMOB XpoMma, Melu, cepedpa.
BaneHTHbIE COCTOSIHHSI aTOMOB O-3JIEMEHTOB, CTEMCHH OKHCICHHS aTOMOB B COCIUHCHHSIX.
3aBUCUMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M THAPOKCHUIOB METAIOB OT 3HAYCHUS
CTETNIEHU OKHCIIEHHUS DJIEeMEHTa B COCIMHEHHH (Ha TpUMEpe COEIWHEHUN Xpoma).
[lepBoHayanbHBIC MPECTABICHUS O KOMITJIEKCHBIX COSTMHEHUSIX.

Menp u cepebpo: cTpoeHHE aTOMOB, CTeleHU OkucaeHus. O0nme KpaTKie MpeICTaBICHUS
0 (U3MYECKUX M XUMHYECKUX CBOMCTBAaX MPOCTHIX BELIECTB (B3aMMOJICHCTBUE C KUCIOTAMU-
OKHCITUTEISIMUA), 00 MX OKCHUIAX, TUIAPOKCHAAX U COJSIX, X NpuMeHeHud. [IpencraBieHus o0
aMMHaYHbIX KOMILIeKcax cepebpa u menu. KauecTBeHHbIe peakuu Ha KaTUOHBI Meau (2+) u
cepebpa.

[{uHK: cTpoeHue aToMa, CTETIeHb OKUCTICHU . XapaKTepUCTUKa (PU3NYECKUX U XUMUYECKU X
CBOMCTB, MIpUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCUIA U THApoKcHaa. KauecTBeHHbIe peakiiuy Ha
KaTUOHBI [IUHKA.



Keneso: crpoenue aroma, crenenu okuciaeHnus. Haxoxnaenue B npupojne. @usnyeckue u
XMMUUYECKHE CBOICTBa JKele3a, NpuMeHeHue. buonornueckas poap kene3a. OKcugpl,
ruapokcuasl 1 conu xxenesa (1) uxenesa (1), ux cocras, cBoiicTBau monydeHue. KauectBeHHbIe
peakiuy Ha KaTHOHBI kee3a (2+) u xkenesa (3+). UyryH u crainb — cruiaBsl xkenesa. [Ipon3BoicTBoO
YyryHa W CTaIM. OKOJOTHYECKHE TMPOOJEMBbI, CBS3aHHBIE C  METAUIyPTUYECKUMU
MPOM3BOJICTBAMH.

DKCHEPUMEHTAIBLHOE U3YYEHUE BEIIECTB U SIBJICHUM:

O3HaKOMJICHHE C 00pa3laMy METAJJIOB U CILJIABOB, UX (M3HMUYECKUMHU CBOICTBAMU;

MOJEIIMPOBAHNE METAJUIMYECKON KPUCTAININYECKON PEILETKH;

M3y4€HHE B3aUMOJCIHCTBHUS METAUIOB C BOAOW, C pPAcTBOpPAMH COJIEM W KHUCIOT,
HCCIe0BaHME MPOLIECCOB IEKTPOIIN3a pacTBOpoB xiopuaa meau (1) m noauna xanus, koppos3uu
METaJJIOB;

M3ydeHHE OCOOEHHOCTEH B3aMMOJCUCTBHUSI OKCHIOB KaIbIIUSA W HATPHUS C BOJOH, MX
THUAPOKCUIOB — ¢ okcuaoM yraepoaa (IV) u kucinoramu;

M3ydeHHue CBOICTB KapOOHATOB U THAPOKAPOOHATOB KaJIbIIUs, )KECTKON BOIBI;

M3y4eHUE TPOLIECCOB MOITYYEHUS THAPOKCHUIOB Kele3a, NX XAMUYECKUX CBOWCTB;

M3ydeHUE MPHU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIUi Ha MOHBI (MarHus, KaJbIUs,
ATIOMUHUS, IMHKA, jkene3a (2+) u xenesa (3+), meau (2+);

HaO0JII0/ICHNE U ONTMCAaHKE OKPAIMBAHUS TUIAMEHU HOHAMH HATPUsI, KIS ¥ KAJIBIHS,

uccieaoBanue aM(MOTEPHBIX CBOMCTB MMAPOKCHAA amtoMuHUs, Tuapokcuaa xpoma () u
THAPOKCUA LIMHKA;

pelIeHre YKCIEPUMEHTAIBHBIX 337a4 110 TeMe «BakHelme MeTamibl U UX COSAMHEHUSD.

XuMHA ¥ OKpyKaloLAas cpejaa

BemectBa u marepuanbsl B NMOBCEIHEBHOM >KM3HM 4YeloBeKa. BakHeilnme BemecTBa U
MaTepuaibl, 00JIacTH MX MpUMEHEHHs. be3omnacHoe HCIoIb30BaHUE BEIIECTB M XUMHUUYECKH X
peaknuii B ObITy. [lepBasi mOMOIIp TPH XUMUYECKAX OXKOTAX U OTPABIICHHUSIX.

HoBrble maTepuaiibl 1 TexHOIOTHU. [[pUHIUTIBI «3ETE€HON XUMUM.

OCHOBBI HIKOJIOTUYECKOM TIPaMOTHOCTU. XUMHS M 310pOBbE. 3HAUEHUE H3ydaeMbIX
XAMUYECKUX DJEMEHTOB U HX COCAWHEHUH A (yHKIMOHUPOBAHUS OpraHM3Ma deIOBeEKa.
[TousiTue o 3m10poBOM 00pase KU3HHU.

XUMHYECKOE 3arps3HEHHUE OKPYKAIOIIEH CpeJibl. DKOJIOTHYECKHE POOIEMbI, CBSI3aHHBIE C
COCIMHEHUSIMU YIIIEpOJia, a30Ta, cepbl, Tsokenbix MeTawioB. llonstue o [IJIK. Ponp xumum B
PEIIEHUH YKOJIOTHYECKUX MPOOIEM.

DKCIIepUMEHTAIbHOE HW3YdeHHE BEIIeCTB U SBICHUM: O3HaKOMJIEHHE C oOpa3iamu
MaTepuasoB (CTEKIO, CIIJIaBbl METAUIOB, MOJUMEPHBIE MaTepuabl), OMpPEAeIEHUE KUCIOTHOCTH
IPUPOIHBIX BOJ, MOJCTUPOBAHUE IpoIecca 00pa3oBaHUs KUCIOTHOTO MO, M3ydeHUE €ro
BO3/ICHCTBUS Ha MAaTEpUAIIBI.

IToBTOpeHNe M 00001Ie HIE 3HAHMIT OCHOBHBIX pa3lesioB KypcoB 8—9 kiaccos

[lepronnueckuii 3akoH W llepmogmueckass cucreMa XHUMHUYECKUX JJIEMEHTOB B CBETE
NPEICTaBICHUN O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B HU3MEHEHHMHM CBOMICTB XU MHUYECKHX
AJIEMEHTOB U UX COCTUHEHU N B IEPUOJIaX U IpyIIiax.

CtpoeHue BeecTBa B TBEPJIOM, JKUJIKOM M Ta3000pa3HOM COCTOSIHMU. BUIbI XUMUUeCKOM
CBsI3U. 3aBUCHMOCTb CBOMCTB BELIECTBA OT THIIA KPUCTAINIMYECKON PELETKH U BUJIa XMMUYECKOM
CBSI3U.



Knaccudukanmss XUMHUYECKHX PEAKIUN IO PAa3IMYHBIM IMpu3HakaM. [IporHosupoBanue
BO3MOXXHOCTH TPOTEKaHUSI XUMHMUYECKUX IPEBpALICHUN B pa3IMYHBIX YCIOBUSIX HA OCHOBE
MpEICTaBICHU N XUMUYECKOM KUHETHKH ¥ TEPMOIMHAMUKH.

XAMUUYECKHE peakuuu B pacTtBopax. [wuaponm3 coned. Peakuuum  OKWUCIEHUS -
BOCCTaHOBJICHMS. DJIEKTPOJIN3.

CBoiicTBa KHCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEACTaBICHUN 00 3JIEKTPOIUTHYECKOM
JVICCOLIMAITUY U OKUCITUTEIbHO-BOCCTAaHOBUTEIHHBIX PEAKITUSIX.

Meostcnpeomemnule ceéazu

Peanu3zanus MeXnpeIMeTHbIX CBs3eH NMpU M3y4EHHH XMMHUU B 9 Kilacce OCYLIECTBIISETCS
yepe3 UCMOJIb30BaHKUE KaK OOLMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ MOHSATHI, IPUHATHIX B
OTJICJIbHBIX €CTECTBEHHBIX HayKaX.

OO0ume ecTecTBEHHO-HAaydHBIC IOHATHS: SBJICHHE (MIpOIlecC), HAYYHBIN (aKT, TUMOTE3a,
Teopus, 3aKOH, aHAJIN3, CUHTE3, KIaccu(puKalus, NepuoIuyHOCTb, HAOIIOAEHHE, HKCI EPUMEHT,
MOJIETUPOBAaHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHUSI, MATEPHAIIBI.

®dusnka: BEUECTBO, TENO, (PU3NUYECKHE BEIWYUHBI, €IMHUIIBI U3MEPEHUS, Macca, 00BEM,
KOJIMYECTBO TEILJIOTHI, aTOMbl U MOJIEKYJIbl, arperaTHbleé COCTOSIHUE BEIIECTBAa, CTPOCHUE Ta3oB,
KUJKOCTEH M TBEPABIX (KPUCTAUTMYECKUX) TeJl, KPUCTAITMYECKas pelleTKa, SJEKTPOH, SIpO
aToMa, MPOTOH, HEUTPOH, MOH, HYKIHJ, U30TOIbI, KBAHTHI, PaJANOAKTUBHOCTh, alb(a-, Oera- u
raMMa-u3lydeHue, OJJICKTPUYCCKUM 3apsii, NPOBOJHUKHU, TMOIYIIPOBOAHUKH, JAUDIICKTPUKH,
COJTHEYHBIH CIEKTp, pazioKeHue OeI0oro CBETa B CIIEKT.

buonorus:  skocmcrema, Owmocdepa, QoToCHMHTE3, TpoIecChl OOMEHAa BEIIECTB,
MUHEpaJIbHbIE yI0OpEHU S, MUKPOSJIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATEIbHbIE BEIICCTBA.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpPAIb, TOPHBIE MMOPOJABI, TOJIE3HBIC
MCKOIIaeMble, TOILIUBO, BOJHBIE PECYPCHI, MIaHEeTa 3eMJIsl.

TexHonorus:  CTpOUTENbHBIE  TEXHOJIOTHH,  CEIbCKOXO3IWCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTUH 3JIEKTPOHHON MPOMBILIUIEHHOCTH, HAHOTEXHOJIOTHUH.



IUVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XMW HA YPOBHE
OCHOBHOI'O OEBILEIO OBPA3OBAHUSA (YIJIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JluyHOCTHBIE pE3yNbTaThl OCBOCHHSI MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUS
JOCTUTAIOTCS B X0Jie¢ OOy4eHUs] XUMUM B €IMHCTBE Y4eOHOM M BOCHUTATEIbHON AEATEIbHOCTH
o0pa3oBaTenbHOM  OpraHM3allid B  COOTBETCTBHU C  TPAAUIIMOHHBIMH  POCCHUHCKHUMH
COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMH, MPHUHATHIMH B OOIIECTBE
MpaBUJIaMU U HOPMaMH TTOBEACHHS M CIOCOOCTBYIOT IPOIleccaM CaMOTIO3HAHUSI, CAMOPA3BUTHUSI U
COLIMAJIU3AIIU 00YyJaIOIIXCSL.

JInyHOCTHBIE pPE3YAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OPUEHTAlU M pacIIMPEeHUE OIbITA JEATEIbHOCTH Ha €e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCIIMTAHUS :

MPOSIBJICHUE 1IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HAydHOMY U
HUCTOPUYECKOMY HACITEAHNIO, TOHUMAHHE 3HAYCH sl XUMUYECKOW HAYKH U TEXHOJIOTUHM B KU3HU
COBPEMEHHOT0 O0IIEeCTBA, B Pa3BUTHUU YKOHOMHUKH Poccru 1 CBOEro permnoxa;

2) rpa:kIaHCKOTr0 BOCIIUTAHNS:

MpPEACTABJICHUE O COLIMAIBHBIX HOpPMAaxX M MpaBHIaX MEXKIUYHOCTHBIX OTHOIICHUU B
KOJUIEKTUBE, NPOSBIIEHHE KOMMYHHMKATUBHON KyJIbTYphl B pPa3HOOOpa3HONW COBMECTHOU
JESITEIbHOCTH;

CTpeMJIeHHE K B3aMMOMOHUMAHHUIO U B3aMMOIIOMOIIM B TIpoliecce yueOHONW U BHEYy4eOHOM
NEeSITEIbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE IOBEACHUE M IMOCTYIIKM CBOMX TOBApPHUIIEH C TMO3ULUH
HPABCTBEHHBIX M TPABOBBIX HOPM C YI€TOM OCO3HAHUS ITOCIICICTBHI IMOCTYITKOB;

3) dopMupoBaHusl HEHHOCTH HAYYHOI0 MO3HAHHUSA

MHUPOBO33PEHUYECKHE  MPEACTaBJICHUS O  BEIIECTBE M  XMMHUUYECKOW  peakiuu,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKd U HEOOXOAMMBIE I MOHUMAaHMS
CYIIHOCTH HAay4YHOW KapTHUHBI MUDPA;

OCO3HAHME LIEHHOCTH HAYYHOIO IIO3HAHUS JUISl Pa3BUTUSA KaKIOTO 4YelloBEeKa U
MPOU3BOAUTENHHBIX CUJI OOIIECTBA B LIETIOM, PO M MECTa HAYKU «XHMHSD B CHCTEME HaydHBIX
MPEICTaBICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOIbI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOIHOM
Y TEXHOJIOTUYECKON CPENON;

Mo3HaBaTeIbHasi MOTHUBAIMS M UHTEpec K OOYy4eHHIO, TOTOBHOCTh U CIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOpa30BaHUIO, K MCCIEAOBATEIbCKON NEATETbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMPABIICHUS U YPOBHS AabHEHIIIETO O0YUeHUS;

4) BocIMTaHUSI KYJIbTYPbl 310POBbSi:

OCO3HAHME [IEHHOCTH )KM3HU, OTBETCTBEHHOI'O OTHOILEHHUSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKA
Ha 370pOBBIA 00pa3 >KM3HH, OCO3HAHUE IMOCIEICTBUU M HENPUITHE BPEIHBIX MPUBBIYEK
(ymoTpeOsieHHsT aJKorojsi, HApKOTHUKOB, KypeHHUs), HEOOXOJUMOCTH COOJIOJICHHS TPaBUI
0€30acHOCTH TpH OOpallleHMU C XAMHUYECKMMHU BEHIECTBAMHU B YUYEOHBIX U >KU3HEHHBIX
CUTYaIUSIX;

5) Tpy10BOT0 BOCIIUTAHUS:



dopMHpOBaHUE LIEHHOCTHOTO OTHOLIEHHS] K TPYIOBOW IEATEIbHOCTH KAK €CTECTBEHHOH
nOTPeOHOCTH YeJIOBEKa M K HMCCIEeIOBATEIbCKON JIESTEIbHOCTH KaK BBHICOKO BOCTPEOOBAaHHOM B
COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBS3aHHBIM C XUMHEH, B TOM YHCIE K MpodeccusiM
Hay4HOM cepbl, 0OCO3HAHME BO3MOKHOCTH CaMopeau3aluu B 3Toi cdepe;

6) 3K0J10rH4eCcKOro BOCIIMTAHMS

OCO3HaHHE HEOOXOTUMOCTH OTHOIUCHUS K MPUPOJE KaK HMCTOYHUKY >KM3HHM Ha 3emile,
OCHOBE €€ CYILECTBOBAHMUS;

MIOBBIIIEHNE YPOBHSI 3KOJIOIMYECKOM KyNbTypbl: HNPUOOPETEHHE ONBITA MIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX IIOCIEACTBUM JUISI OKPYXKAlOLIEW Cpelbl; OCO3HAHHE
100aIbHOIO XapakTepa 3KOJIOTMUYECKUX MPpo0sIeM U IyTeil UX pelieHus; ClioCOOHOCTb IPUMEHSITh
3HAHMS, TOJydaeMble P U3YYEHUU XUMHH, U1 PELEHUs 3aJad, CBA3aHHBIX C OKPY)KAIOLIEH
Cpeloy; aKTUBHOE HEIPUITHE ACHCTBHUH, MPUHOCIIMX BPEI OKPYKAKOIIEH Cpele; OCO3HaHME
CBOEH pOJIM Kak TpaXKAaHWHA U IMOTpPEeOUTENs B YCIOBUSAX B3aUMOCBS3M IPHUPOIHOM,
TEXHOJIOTUYECKON M COLMAIBHOM Cpell; TOTOBHOCTh K Y4aCTHUIO B IIPAKTUYECKOW JESATEIBbHOCTU
HKOJIOTUYECKOM HAIPaBJIECHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yabTaThl OOYYalOIMXCS, OCBOMBIIMX MPOTpaMMy [0 XUMHHU
OCHOBHOTO 001IETO 00pa30BaHUs, BKIIOYAIOT:

YCBOEHUE  MEXAUCLUMIUIMHAPHBIX  (MEXIIPEIMETHbIX) NOHATUH,  OTpa)karolUMX
MaTepHalibHOE €AMHCTBO MUpa M IpPOILecC MO3HAHMUs (BELIECTBO, CBOICTBO, SHEPIHS, SBIICHUE,
Hay4dHbIH (PaKT, 3aKOHOMEPHOCTb, TUIOTE3a, 3aKOH, TEOpHs, HaONIOJEHUE, H3MEpEHue,
M CCIIEIOBAHUE, DKCIIEPUMEHT U JIPYTHE);

OBJIAZICHUE YHUBEPCAITbHBIMHU y’-Ie6HBIMI/I HeﬁCTBHHMH (HOSH&B&T@HBHBIMI/I,
KOMMYHUKATUBHBIMU, pel"yJ'DITI/IBHBIMI/I), BaXXHBIMU IJIA IIOBBIIMICHUA 3(1)(1)€K1“I/IBHOCTI/I OCBOCHUA
colepkaHus ydeOHOro mpeamera, (GOPMHPOBAHUS KOMIIETEHIMH, a TakKe MPOEKTHO-
U CCIIEIOBATENILCKON AEATENbHOCTH O0yJaloMXCsl B Kypce XUMHU;

CIOCOOHOCTh MX UCIOJIB30BaTh B y4eOHOM, TO3HABATEIBHOM U COLUATIBHOM MTPAKTUKE.

ITo3naBaTebHBIE YHUBEPCAJbHbIC y‘-leﬁl—[ble JaeiicTBus

Ba3oBble Jornueckue aeiicTBHUA:

yMCHI/ISI HUCIIOJIb30BAaTh HpI/IeMBI JIOTUYCCKOT'0O MBIIUICHUA HpI/I OCBOCHHUHN 3HaHHﬁZ
pacKpbIBaTh CMBICI XHUMHUYECKUX TOHATHH (BBIAENATH HMX CYIIECTBEHHBIE TPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYIMMHU IOHSTHSIMHU); aHAJIU3UPOBaTh, CPABHUBATh, 0000IATS,
BBIOMpAaTh OCHOBAaHHS Ui KIacCU(PUKAIIUM M CHUCTEMATHU3AMU XUMHUYECKUX BEIIECTB H
XAMHYECKMX PEaKIUi; YCTaHABJIMBATh MPUYMHHO-CJICIACTBEHHBIC CBS3UM MEXAY OOBEKTaMHU
U3Yy4EHUS; CTPOUTH JIOTMUECKUE PACCYKACHHS (MHIYyKTUBHBIC, NEAYKTUBHBIE, 110 AHAJIOIUH);
npeyiaraTh KPUTEPUHM M BBISBIATH OOIME 3aKOHOMEPHOCTH M MPOTUBOPEUHUS] B M3y4aeMBbIX
HpOLIGCCElX n ABJICHUSX, HpOBOI[I/ITB BBIBOAbBI U 3aKIHOUYCHMU A, YMGHI/ISI HpI/IMeHSITB B HpOLIGCCG
MO3HAHUSI MOHSATUS (MPEeIMETHBIE M METalpeAMETHbIE), CHMBOJIMYECKUE (3HAKOBBIC) MOCIH,
I/ICHOJILSYGMBIG B XMMHHU, HpCO6p330BBIBaTB MOJICIIBHBIC HpC]lCTaBJ'IeHI/ISI — XI/IMI/I‘ICCKI/Iﬁ 3HAK
(CUMBOJI 3JIEMEHTa), XUMUYeckasi opMyaa U ypaBHEHUE XUMUYECKOM PEaKUu — MPHU PEIICHUH



y4eOHBIX 3aJla4; C y4eTOM OTUX MOJEIbHBIX IPEJCTaBICHUN XapaKTepu3oBaThb H3ydaeMble
XUMHUYECKHE BEUIECTBA M XUMHYECKHE PEAKIIHH.
Ba3zoBble mcciaenoBareibCKue AedcTBHS (METOAbI HAYYHOIO TMO3HAHUSI BeEILIECTB M
sIBJIEHUI):

YMEHHS TPUMEHSTh METO/Ibl HAYYHOTO IMMO3HAHMUS BEIIECTB U SBJICHUM HA SMIIMPUYECKOM U
TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABaTENbHONM U MPOEKTHO-HCCIEA0BATEIBCKOM
NeSITEIIbHOCTH;

YMEHHUS HCIOJb30BaTh MOCTaBJICHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTAa MO3HAHUS U
CaMOCTOSITEIBHO CTaBUTh BOIPOCHI; AHATU3UPOBATH (DAKTHI, BBISBIATE U (OPMYIHUPOBATH
npoOieMy, OnpeaessaTh Ledb U 3a/ayd, COOTBETCTBYIOIME PEIICHUIO MPOOIEMBI; Mpeaiararh
ONHCATENIIFHYI0 WM OOBSICHHUTEIBHYIO THIIOTE3y M OCYIIECTBISTH €€ IPOBEPKY; YMECHHS
IPOBOAUTH U3MEPEHUSI HEOOXOIUMBIX MTapaMeTPOB, BRIYUCIEHHU S, MOJIETUPOBaHUE, HAOII01eHU S
U OKCIIEPUMEHTHI (peaslbHble W MBICICHHBIC), CAMOCTOSTEIBHO TPOTHO3HPOBATH PE3YIbTATHI,
dopmynupoBaTh 0000IIEHUS W BBIBOJBI IO PE3yIbTaTaM IPOBEICHHOTO OIBITA, MCCIEIOBAHUS,
COCTaBJIISATh OTUET O MPOJIeNIaHHOM paboTe;

Pa6ora ¢ undopmaumeii:

YMEHHSI OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHGOPMALUK (HAay4HO-TOMYJspHas
JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe Mocobus, pecypcsl HWHTepHeTa);
aHanu3upoBaTh MH(QOpPMANMI0O U KPUTHYECKM  OIEHUBATh €€  JIOCTOBEPHOCTh |
HEMPOTUBOPEUUBOCTH, OTOMPATh U MHTEPIPETUPOBATH UH(POPMALINIO, 3HAUUMYIO JIJISl pelieHUs
y4eOHON 3aJaud; yMEHHS NPUMEHSATh Pa3IMYHbIe METOAbl U (OPMYIHpPOBATh 3alpOCHl IMPU
noucke U oroope uHdopMaIuu, HeoOXOUMOMN /7Sl BBIOJHEHUS YUeOHBIX 3a/1a4; UCIOJIb30BATh
UH(QOPMAITMOHHO KOMMYHHKATHBHBIE TEXHOJIIOTHH ¥ Pa3UYHBIC MOWCKOBBIE CHCTEMBI;
CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAJbHYIO (OpMy TMpeAcTaBiIeHUs HHPOpMAMU (CXEMBI,
rpaduky, aUarpaMmbl, TaOIHUIBI, PUCYHKH U Apyrue (OpMbl); YMEHUS HCIIOJIb30BaTh HAyYHBIN
S3BIK B KQUECTBE CPEICTBA PabOTHI C XUMHUECKON MHQOpPMaIIMEl; TPUMEHSITh MEXITPEAMETHBIE
(pusmyeckre n MaTemMaTHyeckKue) 3HAKH U CUMBOIIBI, (OpMyIbl, abOpeBUaTypbl, HOMEHKIATYPY,
MCIIOJIb30BaTh M TPe0OPa30BbIBATH 3HAKOBO-CHMBOJINYECKIE CPEICTBA HATIISTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpcAJIbHbIE Y4eOHbIE e iCTBHA:

1) ymenus oOeHus (MMCBMEHHON U YCTHOM KOMMYHUKAITUH ):

IPEICTaBIATh IOJIydEHHbIE pE3YIbTaThl IO3HABATEIbHOW JEATEIIBHOCTH B YCTHBIX HU
NUCBMEHHBIX TEKCTaX; IYOJIMYHO BBICTYNAaTh C TIPE3EHTAMEed pe3yJabTaTOB BBIMOJTHEHUS
XUMHUYECKOTO 3KCIEPUMEHTa (MCCIIEe0BATENbCKON JIAOOPaTOPHON WIIM MPAKTUYECKOH pPaboThI,
y4e0HOIo IMpPOEKTa); B XOJe Iuajnora u (Wiu) AUCKYCCHUHU 3aJaBaTh BOIPOCHI O 00CyXJIaeMOn
TE€ME M BBICKa3bIBaTh UJEH, (OPMYyIHpPOBATh CBOM IPEUIOKEHUS OTHOCHUTEIBHO BBIMOIHEHUS
MPEeI0KEHHOM 3a/1auu.

2) ymeHusl y4eOHOTO COTPYIHHYECTBA (IPYIIIOBas KOMMYHHUKAIIHS):

y4acTBOBaTh B IPYNNOBBIX (OpMax pabOThI: IUIAHUPOBATh OPraHU3ALMIO COBMECTHOMN
paboThl, OMpPENENATh CBOI POJIb, PACHPEAEIATh 33Ja4l MEXIY YI€HAMH TPYIIbl; BBIITOIHSITH
CBOIO 4acTh pabOThI, KOOPAUHUPOBATH CBOU JEUCTBUS C ACUCTBUSIMU APYTHX YIEHOB KOMaH]bI,
OIpe/IENATh KPUTEPUU 110 OLICHKE KAauyeCTBA BBINOJIHEHHOW PabOThl; peliaTb BO3HUKAIOIME
npobJeMbl Ha OCHOBE ydeTa OOIMX HHTEPECOB M COIVIACOBAHUS MO3MIMM, y4acTBOBATh B
o0CyXieHnH, 0OMEHE MHEHUSIMH, «MO3TOBOM IITypMe» U Ipyrux (GopMax B3aMMOAEHCTBHUSL.



PeryasiTuBHbIE YHUBeEpPCaJbHbIEe Yy4eOHbIE JAeiicTBUS

OBnajgeHue YHUBEPCAIBHBIMU YY€OHBIMH PETYIATUBHBIMH JEHCTBUSMU BKIIOYAET
pa3BUTHE CAMOOPTaHHU3AIMH, CAMOKOHTPOJISI, CAMOKOPPEKIIMH, B TOM UK CJIE:

YMEHUS pemiaTh y4eOHbIE M WCCIIECIOBATENBCKHE 3a/ladd: CaMOCTOSTEIBHO BBIOMPATh
crioco0 pemeHus ydeOHOW 3amaun (CpaBHHUBATh HECKOJBKO BApHAHTOB PEIICHHS, BHIOMpATh
Hanbos1ee MOAXOAINMI C YYETOM CaMOCTOSTEIbHO BBIJIEJICHHBIX KPUTEPUEB ), TIIIAHUPOBATH CBOIO
paboTy Tpu pelieHMH y4eOHOM WM HCCIeIOBATENbCKOM 3a/ayd; Ha OCHOBE IOJIYYEHHBIX
pe3yapTaToB (QOPMYIUPOBATH OOOOIICHUSI M BBIBOJBI, POTHO3MPOBATH BO3MOXKHOE Pa3BUTHE
MPOLIECCOB; AaHATU3UPOBATh PE3YAbTATHl: COOTHOCHUTH CBOM JIEHCTBUSA C ILIAHUPYEMBIMU
pe3ynbTraTaMH,  OCYLIECTBJISITH ~ CAMOKOHTPOJIb  JIEATENIbHOCTH;  KOPPEKTUPOBATh  CBOIO
JESTEIbHOCTh HAa OCHOBE CaMOAHaIN3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIbTATDHI

[IpenMeTHble pe3yabTaThl OCBOEHUS MPOTpPaMMbl [0 XWMUHU OCHOBHOIO OOILEro
00pa3oBaHUs Ha YIIIyOJICHHOM YpPOBHE MMEIOT OOIEe CoAepKaTelbHOe AP0 C MPEAMETHBIMU
pe3yabraTaMu 0a30BOr0 YPOBHS, COIVIACOBAHBI MEXIY COOOH, UYTO MO3BOJISET PEeaIn30BBIBATH
yIIIyOJICHHOE M3YdeHHE KaK B paMKaX OTICIBHBIX KIAacCOB, TaK M B paMKax peau3aluu
WHIUBUIYaJbHBIX 00pa30BaTENbHBIX TPACKTOPHU, B TOM YHCIE HCIOJB3YS CETEBOE
B3auMoeHcTBIE opraHu3anuy. [1o 3aBepiueHNy peannu3anuu NporpaMMbl YIITyOJICHHOTO YpOBHS
oOydaronmecss CMOTYT JIETaJbHEEe OCBOMTH MaTepHall, OBJIA/ICTh PACIIMPEHHBIM KPYroM MOHSATHIA
¥ METOJIOB, peliaTh 33/1a4i 0oJiee BBICOKOTO YPOBHS CIOKHOCTH.

[lpenveTHBIE pE3yAbTATHl BKIIOYAIOT: OCBOCHHE OOYJAIOUMIMECS HAYJYHBIX 3HAHHMH,
YMEHHI U cOocO0O0B NEHCTBUH, crelu(UUYecKux sl MPeIMEeTHON 00IacTu «XUMHUSD», OCHOBBI
HAYYHOTO MBIIUICHUS; BUABI ICITEIFHOCTH IO ITOJyY€HHIO HOBOTO 3HAHUS, €0 MHTEPIPETAIUH,
peoOpa3oBaHUIO U MMPUMEHEHHIO B Pa3IMYHBIX YIEOHBIX M PEATbHBIX KHU3HEHHBIX YCIOBUSX;
00ecneunBaoT BO3MOKHOCTh YCIIEIIHOTO OOYYEHHS Ha CIIEAYIOIIEM YpOBHE 00pa30BaHMSL.

K koHmy oOyueHuss 6 8 knacce y oOydaromerocs OyayT cQoOpMHPOBAaHBI CIEAYIOIHM e
IPeAMETHBIC pe3y/IbTaThl U3YdCHHsI XUMHUH Ha YIIIYOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKUX IOHATHI: aToM, MOJIEKyJa, XUMHUYECKUN
9JIEMEHT, METall, HEMETa/UI, AJUIOTPOIHs, IMPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMEChH
(omHOpOIHAS M HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U MOJISKYJISpHAsl Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MaccoBas JOJs XMMHYECKOrO 3JEeMEHTa B
COCAMHEHHH, MOJIIPHBIH 00BEM, OTHOCHUTENIBHAS IJIOTHOCTD Ta30B, OKCHJI, KHCIIOTa, OCHOBaHUE,
coJib, aM(OTEpHBINH OKCHJ, aM(POTEPHBIN TUAPOKCUJI, XMUMUUYECKAs PEaKUUs], KIaCCH(UKAIIH I
pEaKIMii: peaKkuy COCMHEHUS, PEAKINN PA3JIOKCHUS, PEaKIIMH 3aMEIIeHUs, Peakni 00MeHa,
9K30- U SHJOTEPMUUYECKHIE PEAKIINH; TEINIOBOM 3(eKT peakuuu; sapo aToMa, 3JIEKTPOHHBIH CIIoi
aToma, aTOMHas oOpOWTalb, paguyc aToMa, XUMHYECKas CBs3b, IOJISIPHAs W HEMOJIspHAs
KOBAJICHTHAsI CBS3b, MOHHAS CBS3b, MOH, KATHOH, aHMOH, PaCTBOP, MAacCOBas JIOJISl BEIECTBA
(mpolLleHTHAs KOHLIGHTpalMs) B pacTBOpe, MOJISIPHAs KOHLEHTpPAlUs BEIeCTBA B PacTBOPE;
JJIEKTPOOTPULIATENIBHOCTD, CTETIEHb OKHCICHHUS, OKHCIUTEIN W BOCCTAaHOBHUTENN, OKUCICHUE U
BOCCTAHOBJICHHE, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIH, METO]I JJIEKTPOHHOTO OajlaHca;



MJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MTOHATUN M TPUMEHSTh 3TH IOHATHS
IIPY ONIMCAHUM BEUIECTB U UX MPEBPALLCHUN;

MCIIOJIb30BaTh XMMHYECKYI0O CHMBOJHUKY JUIS COCTaBJICHUs (OPMYNT BEILIECTB U ypaBHEHUI
XUMHUUYECKUX PEAKUHN;

OMpENENATh BaJCHTHOCTh aTOMOB OJJIEMEHTOB B OWHApPHBIX COCOUHEHUSX, CTENEHb
OKHICJICHUS JIEMEHTOB B OMHAPHBIX COSAMHCHHUSX, TPUHAIC)KHOCTh BEIIECTB K OMPEICTICHHOMY
KIacCcy CcOoeMWHEHUH mo (opmynam, BHJIBI XUMHUYECKOW CBS3M (KOBAJIGHTHONW M MOHHOI ) B
HEOPraHWYECKUX COCTUHEHUSX;

pacKpbpIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEILECTB, IIOCTOSIHCTBA COCTAaBa,
[lepuonnueckoro 3akona /I. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOPHUU, 3aKOHA ABOTaIpo
W €ro CIEACTBUM, TNPEACTAaBICHUN O HAydyHbIX METOJAaX IIO3HAHHWSA, B TOM YHCJE
DKCIIEPUMEHTAIBHBIX W TEOPETUUYECKUX METOJAaX MCCICAOBAHUS BEIIECTB M HU3YyYEHUS
XUMHUUYECKUX PEAKIHN;

JIEMOHCTPUPOBATh TNOHMMAHHUE MEPHOJMYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX
3JIEMEHTOB OT UX NosoxeHus B [lepronnueckoil cucreme:

OTHMCHIBATh U XapakTepu3oBaTh Tadauunyro dopmy [lepuogmdeckoit cuCTEMbI XUMUYECKH X
9JIEMEHTOB: pa3NuyaTh MOHATHS «TJIaBHas moarpynna (A-rpynmna)» u «mobouynas noarpymnmna (b-
rpynmna)y, «Majible Mepuoab» U «O0JbIIMEe MEePHOIBI;

COOTHOCHTH O0O3HAUEHUs, KOTOphle uMeTcs B Tabmuiue «[lepuommueckas cucrema
XuMHYecKuX 351eMeHToB JI. 1. MenaeneeBay, C YMCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKIX JIEMEHTOB (COCTaB U 3apsil sapa, O0IIee YHUCII0 JIEKTPOHOB U paclpeesieHue X 10
AJIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBSI3b TOJIOKEHUS djeMeHTa B [lepuoamyeckoil cuctemMe ¢ pacmpeesieH uem
AJIEKTPOHOB IO SHEPTETUYECKUM YPOBHSIM, MOTYPOBHSIM M OPOUTAIISIM aTOMOB MEPBBIX YETHIPEX
MIEpUOOB;

K1accu pUITUPOBaTh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHE BEINECTBA, XUMHUYECKHE
peakuuu (1Mo YUCIy U COCTaBy YJaCTBYIOUMX B PEAKIHH BEIIECTB, IO TEIIOBOMY d(PDEKTY);

XapakTepu30BaTh (OMUCHIBATh) (U3UUYECKUE U XUMUUECKUE CBOMCTBA MTPOCTHIX U CJIOKHBIX
BEIIIECTB: KUCJIOPOJa, BOAOPOJA, BOJIBI, OOIME XUMHUYECKHE CBOMCTBA OKCHUJIOB, KHUCIOT,
OCHOBAaHMM M COJEH, TIEHETUYECKYH0 CBS3b MEXKIYy HHUMM, NOATBEpXKIas MpUMepamu
MOJIEKYISIPHBIX YPAaBHEHUI COOTBETCTBYIOUMX XUMHUYECKUX PEAKIUI;

ONHUCHIBaTh POJIb KHUCIOPOJA, BOJAOPOAA W BOJBI B MPUPOAHBIX MPOLECCAX, B YKUBBIX
OpraHM3Max, WX [PUMEHEHHUE B PA3JIUUYHBIX OTPACIAX MPOMBIIUIEHHOCTH, BO3MOXHOE
HCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;

OOBSICHATh M TMPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX COCTaBa U
CTPOEHU S, BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B PA3IMYHBIX YCIOBHUSX;

BBIUNCIIATE OTHOCHUTENIBHYIO MOJIEKYISIPHYFO M MOJIIPHYIO MacChl BEUIECTB, MOJISIPHYIO
MacCy CMECH, MOJIBHYIO JOJI0 XMMHYECKOIO OJJIEMEHTAa B COCAVMHEHHMHU, MACCOBYIO JIOJIIO
XMMHYECKOTO dJIEMEHTA Mo GopMylie COeAMHEHUS, HAXOJUTh MPOCTEHIIyI0 (opMylly BeIecTBa
M0 MAacCOBBIM WJIA MOJBHBIM JOJSM 3JIEMEHTOB, MAacCOBYIO JIOJIO0 BEILECTBA B PacTBOPE,
MOJISIPHYIO KOHLIEHTPALIMIO BEIIECTBA B PACTBOPE, IMPOBOAUTH PACYETHI MO YPaBHEHUSIM
XUMHUUYECKOW PEaKInu;

MPUMEHATh OCHOBHBIEC ONEpPAlMU MBICIUTEIBHON NEATEIbBHOCTH — aHAJIU3 M CHHTES,
CpaBHeHHE, 0000IIeHHe, CHUCTEMAaTH3alMi0, KIACCU(UKAIMIO, BBIABIEHUE NPUYMHHO-
CJIEACTBEHHBIX CBA3ECH — I U3YYEHUS CBOMCTB BEIIECTB M XMMUYECKUX PEAKIIU, €CTECTBEHHO -



Hay4dHbl€ METO/Abl MO3HAaHUS — HaONIOIEHUe, H3MEpPEHHE, MOJEIUPOBAHUE, HKCIIEPUMEHT
(peanbHBIN M MBICTICHHBIN ) — U1 OCBOGHUS y4€OHOTO COJCPIKAHUS,

PacKphIBaTh CYIHOCTH MPOIECCOB OKUCIECHHS U BOCCTAHOBJIEHUS, COCTABIIATh YPaBHEHUS
MPOCTBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINHN (METOJIOM 3JIEKTPOHHOTO OajaHca);

YCTaHABIUBATh CBS3M MEXIY pPEaTbHO HAONIOAAEMbIMH XUMUUYECKHUMH SBICHUSMH U
MpoIleccaMy, TPOUCXOIAIIMMA B MAakKpO- M MHUKPOMHUPE, OOBSICHITH MPUYUHBI MHOTOOOpa3us
BEIIIECTB, COOTHOCUTH XUMUYECKHUE 3HAHUS CO 3HAHUSMU JIPYITUX YUCOHBIX MPEIMETOB;

cobmro1aTh TpaBmIIa 0€30macHoi paboTHI B JTAOOPATOPHUH MPH U CIIOTB30BAHNY XUMUYECKOM
nocyIasl U O0OpYIOBaHMS, a TaloKe IMpaBUiia OOpalieHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHSMH BBITIOTHEHUS JIAOOPATOPHBIX OMBITOB U MPAKTHYECKUX PabOT MO MOIYYEHUIO U
coOupaHuio ra3000pa3HBIX BEIIECTB (BOIOPOJA M KUCIOPOA), MPUTOTOBJICHUIO PACTBOPOB C
oTpe/ielIeHHOM MacCOBOI1 10J1e# paCTBOPEHHOT'0 BEIIECTBA, PEIICHUIO HKCIIEPHUMEHTAIbHBIX 3a/1a4
1o Teme «OCHOBHBIE KITACCHl HEOPTAHMYECKAX COSTUHEHUI,

JIEMOHCTPUPOBATH BJIAJICHUE OCHOBAMH XUMHUYECKOW TPaMOTHOCTH, BKIIIOYAIOIIEH YMEHUS
Oe3ormacHoro obpallieHusl C BEIIECTBAMU, UCIOJIb3YEeMbIMH B TOBCEIHEBHOM XU3HM, a TaKKe
3HAHWE MPABUJI TOBEACHUS B IEJISIX COEPEKEHUS 3I0POBbS M OKPYXKAIOIIEH CpeIbl.

K koHmy oOyueHus 6 9 knacce y oOydaromierocss OyayT cQOpMHpPOBaHBI CIEAYIOIM e
peaIMETHBIE pe3yNbTaThl M3y4eHUs XMMHUH Ha YIITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHATUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHUOH, aHWOH, 3JIEKTPOOTPULATEIbHOCTb, CTENIEHb OKUCIEHUS, XUMHYECKas
peaxius, TenaoBoi d3GheKT peaxiunu, MoJb, MOJISIPHBINA 00BEM, pacTBoOp;

AJEKTPOIUTHI, HEAIEKTPOIUTHI, AJIEKTPOJIUTHYECKAs IUCCOLMAIUs, PEAKUUH HOHHOIO
oOMeHa, TUIPONHM3 Ccollel, oOpaTHMble U HEOOpaTHUMbIE pEaKIUU, OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE PEAKIMU, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIICHUE,
ANEKTPOJN3, AIOTpOmnus, aMQpOTEePHOCTh, XUMHUYECKas CBI3b (KOBAJICHTHAs, WOHHAs,
METaJUTMYecKasi), MEXMOJIEKYJIspHbIE B3aUMOJECHCTBUS (BOJOpPOJIHAsA CBs3b, CHJBI Bau-nep-
Baanbca), KOMIUJIEKCHBIE COETUHEHMUS], KPUCTANIMUECKUE pEIIeTKU (IPUMUTHBHAs KyOuueckas,
00BEMHO-IICHTPUPOBAHHAS KyOWUecKas, TpaHELEHTPUPOBAaHHAs KyOWuecKas, TeKcaroHalbHas
IJIOTHOYAKOBaHHas1), KOPPO3UsI METAIOB, CIJIaBbl; CKOPOCTh XMMHUYECKON pEaKuu, KaTajaus,
XUMHYECKOE PaBHOBECHE, DJIEMEHTbI XUMUYECKOU TEPMOAMHAMUKH KaK OJHOU U3 TEOPETUUYECKUX
ocHoB xumuu; [1J1K;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XAMUYECKUX MOHITHH U IPUMEHSTD 3TH MTOHSATHS
IIpY ONKMCAHUHU BEILIECTB U UX IPEBPALICHU;

MCII0JIb30BAaTh XMMHYECKYI0O CUMBOJIMKY Ul COCTaBJIeHHUS (OPMyN BELIECTB U ypaBHEHUH
XAUMHYECKHX PEaKIuii;

ONpPENENATh BAJICHTHOCTh U CTENEHb OKUCIECHUS XUMHUYECKHX 3JIEMEHTOB B COCAMHEHMSX
pPa3IMYHOIO COCTaBa, IMPUHAMJIEKHOCTh BEIIECTB K OINPEIECIEHHOMY KIacCy COEAWHEHHUH IO
dopmysnaM, BHABl XAMHYECKOH CBsS3M  (KOBAJICHTHOW, WOHHOH, METaUIMYECKOH) B
HEOPraHUYECKUX COSAMHEHU X, 3aps]] MOHA 10 XUMUYECKOH GopMylie, XapakTep Cpe/bl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUM, TUN KPUCTAJUIMYECKOM pPEIIeTKH KOHKPETHOIO
BEILECTBA;

packpbiBaTth cMblich llepuonnyeckoro 3akona [I. 1. MenneneeBa u 1eMOHCTPUPOBATH €r0
MIOHUMaHUE:



OMUCBIBATh U XapaKTepru30BaTh TadanuHyto Gopmy Ilepronnyeckoit cuCTEMbl XMMUUYECKH X
QJIEMEHTOB: Pa3NUYaTh MOHSTUS «A-Tpynmna» U «b-rpymma», «Maible MepuoabD» U «OOJBIM e
MepHOIBIY;

OOBSCHATH CBSI3b IOJOXKEHHS deMeHTa B [lepmoandeckoit cucreme ¢ pacmpeesieHuemM
AJIEKTPOHOB 10 SHEPIETUYECKUM YPOBHSIM, MOIYPOBHSIM M OPOUTAIISIM aTOMOB MEPBBIX YETHIPEX
MIEPHOJIOB;

BBIJICNIATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB M WX COCIMHEHHI
(KMCTIOTHO-OCHOBHBIX M OKMCIIUTEIbHO-BOCCTAHOBUTENILHBIX CBOMCTB OKCH/I0B U THAPOKCH]IOB) B
npejenax MallbIX MeproJIOB U MIABHBIX TOATPYIIT C Y4ETOM CTPOCHHS UX aTOMOB;

pPacKphpIBaTh CMBICII TEOPUM DIIEKTPOJMTHYECKON Auccoluanuy, 3akoHa lecca u ero
CJICJICTBUI, 3aKOHA JICHCTBYIONMX MAacC, 3aKOHOMEPHOCTSH H3MEHEHHUS CKOPOCTH XHMHUYECCKOMN
peaKiuy, HampaBlIEHUs] CMEIICHUS XMMUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTU OT Pa3IUYHBIX
(bakTOpOoB;

K1accu pUITUPOBaTh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHE BEINeCTBA, XHUMHYECKUE
peakuuu (1o YUCIy U COCTaBY YYACTBYIOIMX B PEaKI[MU BEIIECTB, MO TEMJI0BOMY d(deKry, mo
arperaTHOMYy COCTOSHUIO PEAareHTOB, 10 HW3MEHEHUIO CTEICHEH OKWCIICHHS XUMHYECKUX
3JIEMEHTOB, 10 00PATUMOCTH, 110 YYACTHIO KaTaluu3aTopa);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKAE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB
HEOPTraHMYECKUX COCAMHEHUH, MOATBEPXKIasl ATO OMUCAHUE MPUMEpPaAMH MOJICKYISIPHBIX H
MOHHBIX ypaBHEHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIHIL;

COCTABJIAITh YPABHEHUS: AJICKTPOJIUTUYECKON IUCCOLMALMU KUCIOT, IIEJOYEd U COJICH;
MOJIHBIC U COKpAIlCHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHA; peaklHil, MOATBEPKIAI0ONMX
CYIIIECTBOBAHHE TCHETUUECKON CBSI3W MEXTy BEIICCTBAMH Pa3IMYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTH MPOIIECCOB TUIPOIM3a COJIEH MOCPEICTBOM COCTABIICHUS KPATKUX
MOHHBIX U MOJEKYJSPHBIX YpaBHEHUU peakuuil, CYIHOCTh OKUCIUTENbHO-BOCCTAHOBUTEIHHBIX
peaKuii MoCPeCTBOM COCTABIICHUS SJIEKTPOHHOTO OajlaHCca ATUX PeaKIIHii;

MPEACKa3bIBATh XapaKTep Cpeabl B BOJHBIX PACTBOpAX COJEH;

XapaKTepu30BaTh (OMUCHIBATH) (PU3NUECKHE W XUMHYCCKHE CBOMCTBA MPOCTHIX BEIICCTB
(xkucnopon, 030H, rpaduTt, anma3z, KpeMHUH, 60p, a30oT, docdop, cepa, XJop, HATPUH, KaHil,
MarHui, KaJblMi, aJllOMHHUM, )KeJe30, Me/lb, IIMHK, cepeOpo) U 00pa30BaHHBIX MU CIIOKHBIX
BCIIIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (aMMHUAK, XJIOPOBOAOPO, CEPOBOIOPO, OKCHJIBI
yoepona (11, 1V), kpemuus (1V), azora (I, I, HI, IV, V) u docdopa (lll, V), cepsr (1V, VI),
CEpHHCTAas, CepHas, a3oTHas, ¢QocopHas, YroiabHas, KPEMHHEBAs KHUCIIOTBI, OKCHJbI U
runpokeu il MetaiuioB |A—IIA-rpynn, amomunus, menu (1), nunka, xenesa (11 u 111));

MOSICHATh COCTaB, OTJEJIbHBIE CIOCOOBI TOJYYEHHS U CBONCTBA CIIOXKHBIX BEILECTB
(kuciopocoaepKalpe KACIOTHl XIIopa, a30THCTas, OOpHas, YKCyCHas KUCIOTHI UM UX COJH,
rasmorenuibl kpemuus (I1V) u docdhopa (Il u V), okcun u ruapokcun xpoma (1), mepmanranar
KaJTH S,

OMHCHIBAThH POJIb BAXKHEHIIMX M3y4aeMbIX BEUIECTB B MPUPOHBIX MPOIleccaX, BIUSHUE Ha
JKUBBIC OPTaHWU3MBI, TPHUMCHCHUE B PA3IMYHBIX OTPACIISIX KOHOMHKH, HCITOJIB30BAHUE IS
CO3/IaHUsI COBPEMEHHBIX MAaTEPUATIOB M TEXHOJIOTHI;

MPOBOJIUTh PEAKLHH, MOJATBEPKIAIOUME KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEILECTB,
pacrmo3HaBaTh ONBITHBIM ITYTEM COACPIKANMECS B BOJHBIX PACTBOPAX MOHBI: XIIOPHI-, OPOMHUI-,
uoaun-, cyabdat-, docdar-, kapOOHAT-, CUITUKAT-, CYIbOUT-, CYIb(UI-, HUTPAT- U HUTPUT-HOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MAarHU 1, KaJIBIIHS, aTIOMUHUS, *Kenesa (2+) u xenesa (3+),
Meau (2+), UHKa;



OOBSICHATH U MPOTHO3UPOBATh CBOMCTBA BAXKHEHIIIMX M3y4aeMbIX BEUIECTB B 3aBUCHMOCTU
OT UX COCTaBa U CTPOEHUsI, IPUMEHEHHE BELIECTB B 3aBUCUMOCTH OT X CBOMCTB, BO3MOXXHOCTh
MPOTEKAHUSI XUMUUYECKUX MPEBPAICHUNA B PA3IMYHBIX YCIOBHUSAX HA OCHOBE PACCMOTPEHHBIX
AJIEMEHTOB XUMHUUYECKOW KUHETUKU U TEPMOANHAMUKH;

BBIYMCIIATE OTHOCUTENIBHYIO MOJIEKYJISPHYIO W MOJIIPHYKO MAacChl BELIECTB, MAacCOBYIO
JIOJII0 XUMUYECKOT0 3JIeMEHTa 1o (opMmysie COeAMHEHUs, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIIPHYIO KOHIIEHTpPALIUIO BEILIECTBA B
pacTBope, HaXOAMTh MPOCTEHIIyI0 (GopMylly BeleCcTBa MO MAaCCOBBIM HJIM MOJBHBIM JOJISIM
AJIEMEHTOB, MPOBOJUTH PACUEThl MO YPABHEHUSAM XMMHUYECKUX PEAKIUN C yUeTOM HEIO0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXO/1a MPOIYKTa, 3HAYCHUS TETIOBOro A(heKTa peakiuu,
OIIPEEIIATh COCTaB CMECEH;

coOuro1aTh paBuiia 6e30macHoi paboThl B 1a00paTOPUM PU UCTIONB30BAHUN XUMUYECKOM
nocynsl U OOOpYIOBaHMS, a TalkkKe IpaBuja OOpalieHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLIMSAMH BBIITOJTHEHUS Ja00PaTOPHBIX ONBITOB M MPAKTUUECKUX PadOT IO MOIYYEHUIO U
coOMpaHuI0 Tra3000pa3HbIX BEHIECTB (aMMHMaka M YIJIEKUCIOTO Ta3a) M PEUeHUIo
HKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEMaM Kypca, IPEJICTaBIsATh Pe3yJabTaThl SKCIIEPUMEHTA B opMe
BBIBOJIOB, JI0Ka3aTEJILCTB, IPaGUKOB, TAOIMI] M BBISBIATH IMIIMPUUYECKUE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIE OMNEpallMi MBICIUTENbHON JESITEeIbHOCTH (AHAIM3 U CHUHTE3,
CpaBHEHHE, 0000IICHIE, CHCTEMAaTHU3allUI0, BBISBIICHUE IPUYMHHO-CIIEJICTBEHHBIX CBS3€H) MpH
M3Y4YECHHUU CBOMCTB BEILECTB U XUMUYECKUX PEAKIMi, BJIAJETh €CTECTBEHHO -HAyYHbIMH METOJAMH
no3HaHus (HabIoAeHe, H3MEPEHHE, MOJICTTUPOBAHHE, SKCIIEPUMEHT (PEATbHBIN M MBICIIEHHBIH );

OPUMEHATh MpaBHiia O0€30MacHOro oOpallieHUsi C BELECTBAMU, HCIOJB3YyeMbIMH B
MOBCEIHEBHOMN KM3HM, MpPaBUIa MOBEICHUS B LIENAX cOepeKeHHs 3I0pOBbS M OKpYXKarolen
NPUPOJHOM Cpelpl, IMOHUMAaTb Bpesd (OMACHOCTb) BO3ACUCTBUS Ha JKMBBIE OPraHU3MBbI
OTIpEIENIEHHBIX BEIIECTB, MOSICHITh Ha MIPUMEPAX CIIOCOObI YMEHBILIEHUS U MPEAOTBPAILCHUS UX
BpPEAHOTO BO3EHCTBUS, 3HAUEHHUE )KUPOB, OEIIKOB, YITIEBOOB Ul OpraHM3Ma 4eJ0BeKa;

MCIIOIb30BaTh MOMYyYEHHBIEC MIPEICTaBICHUS O cdepax MpodecCHOHANBHOMN esSTeNbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMHU TEXHOJIOTUSMH, KaK OCHOBY JJsl MPOQEeCcCCHOHATBHOU
OpHUEHTALMH U JJI1 OCO3HAaHHOTO BHIOOPA XMMHH KaK MPO(UIBHOTO MpeaMETa IPH MPOJA0JIKEHUN
00ydeHHUs Ha YpOBHE CPEIHETO 00IIEeTo 00pa3oBaHUS;

y4acTBOBATh BO BHEYPOUHOU MPOEKTHO-UCCIIEIOBATENBCKON AEATENBHOCTH XUMUYECKON U
XUMUKO-IKOJIOTHYECKOM  HAaIlpaBIEHHOCTH, MPHOOPECTH OMBIT MPOBEIEHUS  Yy4eOHBIX
UCCIIEIOBAaHUN B YCIOBUSAX 00pa30BaTENIbHBIX OpPraHM3allMil, a TalKe OpraHu3aluil (LEHTPOB)
JIOMIOJIHUTENIbHOTO 00pa3oBaHusl AeTeil.
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