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IHHOACHUTEJBHASA 3AIIUCKA

[IporpaMmMa 1o XUMUH Ha YPOBHE cpefHero odiero oOpa3zoBaHMs pa3paboTaHa Ha ocHOBe dDecpalbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoii Denepanuny», TpeOOBaHUM K pe3yibTaraM OCBOEHUS (enepanbHOU
oOpa3oBaTenbHON mporpaMmbl cpeaHero obuiero oopazosanust (OOIT COO), npeacTtaBieHHbIX B DeepanbHOM TOCy1apCTBEHHOM
obOpazoBarenpHoM ctranaapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus ydueOHOro mpeamera «XHUMHS» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoii ®Denepannu, peanu3yrIIUMX OCHOBHBIE 00pa30BaTelibHbIE MNPOTPaMMbI, U OCHOBHBIX MOJOKECHUM
«Crparernn passutusi Bocriutanust B Poccutickoit denepanuu Ha niepuoa mxo 2025 roga» (Pacnopspkenue IlpasutenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OMpEJIeIEHUI0 OO0IIeH cTparerud oOydeHHs, BOCIUTAHUS W
pa3BUTUSI OOY4YAIONIUXCS CPEeACTBaMM ydeOHOro mpeamera «Xumus» s 10—11 kjnaccoB Ha 0a30BOM YpPOBHE COCTaBUIIH
koHnenrtyanbHbie ofoxkerns: ®I'OC COO o B3anMo0OyCITOBICHHOCTH IT€NIeH, COEPKaHMsI, PE3YIbTaTOB 00ydeHUs U TpeOOBaHUMN
K YPOBHIO IOJATOTOBKH BBITYCKHUKOB.

Xumudeckoe o0pa3oBaHWE, TOJYYaeMOE€ BBIMYCKHHKAMU O0011e00pa30BaTENbHOW OpraHU3alliH, SBISETCS HEOTHEMIIEMOU
4acThl0 MX 00pa3oBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM DTAllOM peah3allii Ha COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE
KIIFOUCBBIX LICHHOCTCH, MPUCYIIHUX IEJIOCTHON CUCTEME XMMHYECKOTO OOpa3oBaHUSA. JTU IICHHOCTH KACAIOTCS MO3HAHUS 3aKOHOB
MPUPOBI, (POPMUPOBAHUS MHPOBO33PCHHSI U O0IEH KyJIbTYpPhl UEJIOBEKA, a TAK)KE DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO M MPUPOIHON cpene. Peanmnsyercss xuMmuyeckoe oOpazoBaHue OOydaloOlIUXCS Ha YPOBHE CpPEAHEro OOILero
o0pa3oBaHUs CpelCcTBaMU Y4eOHOTO TpeaMeTa «XHUMHsS», COJCPKAHHEC U MOCTPOCHHUE KOTOPOTO OMpPEACNICHBI B IPOrpamMMme II0
XUMUHU € YYETOM crelupUKN HAYKH XUMUH, ¢ 3HAUYCHUs B MO3HAHUHM IPUPOABI U B MAaTEpPUAIBHON JKU3HU OOILECTBA, a TaKXKE C
y4éToM OOIIMX IeNie W MPUHIIUIIOB, XapaKTCPU3YIOIIUX COBPEMCHHOC COCTOSTHUE CHCTEMBl CPEIHEro OOIIero o0pa3oBaHUs B
Pocculickon Oenepanun.

XUMHSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POib B COBPEMEHHOH LMBUIIM3AIMHU, B CO3JAaHUU HOBOMU
0a3pl MaTcpuaIbHON KyJbTypbl. OHa BHOCHT CBOHM BKIJIaJl B ()OPMHPOBAHUC PAIMOHAIBLHOTO HAYYHOTO MBITIUICHHS, B CO3JIaHUC
I[CJIOCTHOTO TIPEICTABJIICHUS 00 OKPY)KAIOIIEM MHUPE KaK O CIWHCTBC MPHUPOIBI W YCIOBCKA, KOTOpOC (hopMuUpyeTcs B XMMHUHU Ha
OCHOBE MOHHMAaHHUS BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOMIEr0o MHUpa, OCO3HAHHUS B3aUMOCBSI3M MEXKIY CTPOEHHEM BEILECTB, UX
CBOMCTBaMHU 1 BO3MOKHBIMU 00JIaCTIMH TPUMEHEHMUS.

TecHo B3aUMOACHCTBYS C APYTUMU €CTECTBEHHBIMU HAayKaMH, XMUMHS CTaja HEOThEMJIEMOW YacThbi) MHPOBOU KYJBTYpHI,
HEOOXOAMMBIM YCIOBHEM YCIICIITHOTO TPyAa M JKHU3HHU KaXJA0ro wieHa obmiecTBa. CoBpeMEHHAs XMMUS KaK HayKa CO3MIaTeNbHas,



KaK HayKa BBICOKMX T€XHOJOTUW HampaBJieHa Ha peuieHue riaio0anbHbIX MPo0ieM YCTOHYMBOIO Pa3BUTHS YETOBEYECTBA — CHIPLEBO,
SHEPreTUYECKOMN, MUILEBOM, SKOJIOrMYECKOM OE€30IMaCHOCTH U OXPaHbI 3/I0POBbSL.

B cooTBeTcTBUU ¢ OOIIUMHU TEIAMHU U MPUHITUIIAMHU CpeIHEro ol1ero odpa3oBaHus cojepxkanue npeaMera « Xumus» (10—11
KJIacchl, 0a30BBI YpOBCHb H3YUYCHHUS) OPUCHTUPOBAHO MPEUMYIECTBCHHO Ha OOIICKYJIBTYPHYIO MOATOTOBKY OOYYarOIIMXCS,
HEOOXOJIMMYI0 UM JJIsl BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKEHUS
00pa30BaHus B pa3IUYHBIX 00JIACTIX, HE CBSA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomuMu TipeaMeTa « XUMUsD» SBISIIOTCST 0a30Bbic Kypchl — «Opranndeckas xumusi» u «OO0mas 1 HeopraHudecKas
XUMUSD», OCHOBHBIM KOMIIOHCHTOM COJICP’KaHUS KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAYKW: CUCTEMA 3HAHUN 110 HCOPTraHWYCCKON
XUMUH (C BKIIOUYEHUEM 3HAHUH U3 00IIel XUMUH) U OpraHndeckoil xumund., GopMUpoOBaHWE JAaHHON CUCTEMBI 3HAHUHN MTPU U3YICHHUH
npeaMeTa 00ecIeurnBaeT BOSMOKHOCTh PACCMOTPEHHUS BCETO MHOTO00pa3ys BEIIECTB HA OCHOBE OOIIUX MOHSITHMN, 3aKOHOB U TEOpUI
XUMHUHU.

CtpykTypa comepkanusi KypcoB — «Opranmdeckas xumus» u «OOmas W HeopraHudeckas Xumus» chopMHUpOBaHA B
mporpaMMme 10 XHMHWU Ha OCHOBE CHCTEMHOTO TIOJIXO0/la K HM3yYeHHIO y4eOHOro martepmana W OOYCIOBICHA HCTOPUYECKU
0O0OCHOBAHHBIM Pa3BUTHEM 3HAHUW Ha OMPENCIIEHHBIX TEOPETUUECKUX YpoOBHSX. Tak, B Kypce OpraHMYECKONW XHMHU BEIIeCTBA
paccMaTpUBAIOTCA HA YPOBHE KIIACCUYECKON TEOPUU CTPOCHUS OPTAHUYECKUX COCJMHEHHH, a TAKKE HA YPOBHE CTEPEOXUMHUECKHUX
U DJICKTPOHHBIX MPEACTABICHUN O cTpocHHH BeliecTB. CBellcHHS 00 M3y4aeMblX B Kypce BELICCTBAX JAIOTCSA B Pa3BUTHU — OT
VIJIEBOJOPOAOB JO CJIOKHBIX OHOJIOTMUECKH aKTHBHBIX COCIMHEHHMH. B Kypce OpraHWYecKOdl XUMHUHU TOJYYarOT Pa3BUTHE
chOpMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs MEPBOHAYAIBHBIE MPEJACTABICHUS O XHUMHUYECKOW CBS3H,
KJ1acCU(UKAMOHHBIX PU3HAKAX BCIICCTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECCKOMN pPeaKITiu.

[log HOBBIM YTJIOM 3pCHHS B MpeaMere «XUMHs» 0a30BOTO YPOBHS paccMaTPUBACTCS M3YUYCHHBIM HA YPOBHE OCHOBHOT'O
oOmero oOpa3oBaHUS TEOPETHUECKHH Matepuaa W (DAKTOJIOTHUYECKHE CBENCHHMS O BEMIECTBAX U XMMHYECKOW peakmmu. Tak, B
YaCTHOCTH, B Kypce «OOIlllags U HeopraHWYecKas XUMHUs» OOyYarolUMCs MPENOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHE
MEePUOIUYECKOTO 3aKOHA C OOIIETCOPETUUYECKUX M METOJOJIOTMYECKUX TO3UIMM, TIyOXKEe MOHATh HCTOPUYECKOE H3MEHEHHUE
(hYHKITUI 3TOTO 3aKOHA — OT 0000IIArOIICH 10 OOBSICHAIONICH U IIPOTHO3UPYIOIICH.

Ennnas cucrtema 3HaHUM O Ba)KHEHUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, & TAKKE O XUMHUYECKHUX
peaKUMsX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs AomnosHseTrcs B Kypcax 10 m 11 xiaccoB siemeHTamMu coaep:KaHud,
UMEIOIIUMH KYJbTYPOJIOTMUECKUM W MPUKIAJHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSA3U XUMHH C
JPYTUMHU HayKaMH, paCKpBIBAIOT €€ POJib B TTO3HABATEILHON W MPAKTHIECKOW AESITENIBHOCTH YEIOBEKa, CITOCOOCTBYIOT BOCITUTAHHUIO
VBOKEHUS K TMPOIECCY TBOPYECTBA B OOMACTHM TEOPUU M TPAKTUYECKUX TPUIIOKCHHA XWUMHH, TIOMOTAIOT BBITYCKHUKY



OPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX NpOOJIeMaxX, CBS3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIHBAThH
WH(POPMAIIHIO ¥ IPUMEHSATD ¢€ JIJIsl MOTIOJTHCHMS 3HAHUH, PeIIEHUsT HMHTE/UICKTYaIbHBIX M AKCIIEPUMEHTAIBHBIX HUCCIIEA0BATEIbCKUX
3aqa4. B memoM copepikaHue yueOHOTO TIpeaMeTa «XUMHsS» JaHHOTO YPOBHS H3y4YeHHsS OPHCHTHPOBAHO Ha (OPMHUPOBAHHC Y
00yYarouxcss MHPOBO33PCHUYCCKOW OCHOBBI I MMOHMMAaHUSA (QHIOCOMCKUX HACH, TaKMX Kak: MaTepHAIbHOC CIHHCTBO
HEOPTaHHYECKOTO W OPraHMYECKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB MX COCTABOM H CTPOCHHEM, IO3HABAEMOCTH
NPUPOIHBIX SBJICHHH TyTEM SKCIIEPUMEHTA W PEIICHUS TNPOTHBOPSUMHA MEXKIYy HOBBIMH (akTaMH W TEOPETUUCCKUMHU
IPEIIIOCHUIKAMH, OCO3HAHUE POJIM XHUMHH B PEIICHUH 3KOJOTHYCCKHX MPOoOJeM, a TakKe MPoOIeM COCPEKCHHS IHEPICTHUCCKUX
PECYPCOB, CHIPbSI, CO3/IaHUS HOBBIX TCXHOJIOTHH ¥ MaTCPUAJIOB.

B maHe penieHus 3a1a4 BOCITUTAHUS, PA3BUTHS U COLMAIM3AIMHN 00YYaIOIMXCsl IPUHATHIC MPOTrPaMMON IO XMMHH ITOIXO0IBI K
OTIPE/ICIICHUIO COJICPKAHUS M TIOCTPOCHHUS TPE/METa MPeTyCMaTPUBAIOT (OPMHUPOBAHHWE YHHUBEPCATLHBIX YUEeOHBIX JICHCTBHIA,
UMEIoMUX 0a30BOE 3HAYCHHE /IS PA3IMUYHBIX BHJIOB JICATCIBLHOCTH: pENICHUS TNpoOieM, TOUCKA, aHanu3a U 00paboTKu
uH(pOpMaIINK, HEOOXOTUMBIX T MPUOOPETEHUS OTBITA MPAKTUYSCKOM M MCCIICOBATCILCKOM ACSITSILHOCTH, 3aHUMAFOIICH BasKHOES
MECTO B IMO3HAHUU XUMUH.

B npakTuke mpenojiaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsA, TaK W HA YPOBHE CPETHETO OOIIEro
oOpa3oBaHMs, TIPH OINPEICICHUHA COJICPKATEIBHON XapaKTePUCTUKH IIeJiel W3yYeHUsl TpeaMeTa HalpaBJICHUEM TMEPBOCTEIIEHHON
3HAYMMOCTH TPAJWIIMOHHO NpHU3HAETCA (HOPMUPOBAHHEC OCHOB XHMHUCCKON HAayKH KaK OOJIACTH COBPEMCHHOTO €CTECTBO3HAHUS,
MPAKTHYCCKON JEATEITHPHOCTH YEJIOBEKA M KaK OJIHOTO W3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. C METOINYECKON TOUKH 3PCHHSI TaKOH
MOJIXO]] K OMPEACIICHHUIO 1eJIel N3YUYCHHUS ITPeIMeTa SBIISICTCS BIIOJHE OMPABIaHHBIM.

CoracHo JaHHOH TOYKE 3pCHHS TVIABHBIMU IICJIIMH H3YUYCHHS peaMeTa « XuMusa» Ha 6a3oBoM ypoBHe (10 —11 Ki1.) sBISIOTCS:

e (OPMHPOBAHHE CHCTCMBl XMMHYCCKUX 3HAHMM KaK BaKHCHIIEH COCTABIAIOIICH CCTCCTBCHHO-HAYYHOW KapTUHBI MHpa, B
OCHOBE KOTOPOM JIe)KAT KITFOUEBbIE TIOHATHS, ()YHIaMEHTAIBHbBIC 3aKOHBI M TCOPUH XUMHH, OCBOCHHE sI3bIKa HAYKH, YCBOCHHE
U MOHUMAaHHUE CYIIHOCTH JOCTYITHBIX 00OOIICHHH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE ¢ HCTOPUEH WX Pa3BHTHS
U CTaHOBJICHUS,

e (OpPMHPOBAHHEC U PA3BUTHE MPCACTABICHUI O HAYYHBIX METO/aX [MO3HAHUS BCIICCTB U XUMUYCCKHX PEAKIINH, HEOOXOIUMBIX
JUT TIPHOOPETEHUSI YMEHUH OPUCHTHPOBATHCS B MHPE BEIIECTB W XMMHYECKUX SIBJICHWH, HMEIOIIUX MECTO B MPHUPOE, B
MPAKTHUYECKON U MOBCEIHEBHON KU3HU;

e Pa3BUTHE YMECHHH M CIIOCOOOB JCATEIHLHOCTH, CBS3aHHBIX ¢ HAOJIOACHHEM H OOBSICHCHHEM XUMHYECKOTO 3KCIEPHMEHTA,
coOI0/IeHEM TIpaBUiI 6€30MacHOTO OOPAIEHUS ¢ BEIIECTBAMH.



Hapsiny ¢ »Tum, coaepxkaTtenpHas XapakTepUCTHKa IeNel W 3a/a4d U3ydeHus MpeaMeTa B MporpaMMme Mo XUMHH yTOYHEHA U
CKOPPEKTUPOBAaHA B COOTBETCTBMHU C HOBBIMH MPUOPUTETAMH B CUCTEME CpeAHero oluiero oopazoBanus. Ceroans B MpenojaBaHuu
XUMUHU B OOJBIICH CTENEHU OTAAETCsA NMPEANOUYTCHUEC NMPAKTHYCCKONH KOMIIOHEHTE COJCpKaHMs OOyUCHUs, OPUCHTUPOBAHHON Ha
MOJICOTOBKY  BBIITYCKHHUKA O0O0IIcO0pa3oBaTEIbHOM OpraHu3alluM, BIAACIONICTO HE HA00OpOM 3HaHUM, a QYHKIIMOHAILHOU
IrPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTUBHOTO TOTYYSHHs 3HAHUH ¥ IPUMEHEHHS HX B PEAIbHOM JKU3HH ISl PELICHUS
MPAaKTHUYECKHUX 3a]ad.

B cBsi3u ¢ 3TUM 1IpH M3yUCHUHU MTpEAMETa « XUMHUSD JTOMHHHUPYIOIICE 3HAUCHNUC TPUOOPCTAIOT TAKKE TN U 33]]a4H, KaK:

aganTanysi 00yJarolmuxcsi K YCJIOBUAM JAUHAMHYHO Pa3BUBAIOMICTOCS MHpPa, (OPMUPOBAHHEC WHTCIUICKTYAJIBbHO DPa3BHTON
JMYHOCTH, TOTOBOH K CaMOOOPAa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTENILHOMY MPHHATHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHECHUEM;

¢dbopMupoBaHHEe Y OOYUYaONUXCS KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINUI), HMEIOIUX YHHUBEPCAIBHOE 3HAUYEHUE JIJIs
Pa3NUYHBIX BUAOB JCATEIBHOCTH: pENICHHs] NpoOieM, TMOWCKa, aHanu3a W o0padoTku WHGOPMAINH, HEOOXOAUMBIX IS
MPUOOPETEHHUST OMBITA JEATENHHOCTH, KOTOpas 3aHMMAaeT BXHOE MECTO B TMO3HAHUM XWMHH, a TaKXKe IS OINEHKH C TMO3WIUN
IKOJIOTHUECKOH 0€30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa 1 IPUPOTHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIIEKTyallbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydYarluXxcs: CIocoOHOCTH
CaMOCTOATENIbHO NPUOOpPETaTh HOBBIC 3HAHUSA IO XHUMHUU B COOTBETCTBUU C >KU3HCHHBIMH TNOTPEOHOCTAMHU, HCIIOJIb30BATh
COBpeMeHHbIe NH(POPMALIMOHHBIE TEXHOJOTHH JIJIS IOMCKA M aHajau3a y4eOHOH U HaydHO-IOMyIIpHON HH(OPMAaLNd XUMUYECKOTO
CoZIepKaHus;

(dhopMHUpPOBaHUEC U PA3BUTUC Y OOYUAIOIIUXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS, HaOII0AaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOpPbIC 0OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, MPHU TJIAHUPOBAHUH U NTPOBCIACHUY XUMHUCCKOTO SKCIICPUMCHTA;

BOCIUTaHHUE Yy OOyYalomMXcs YOSKIEHHOCTH B T'YMaHHCTHUYECKOM HAMpPaBIECHHOCTH XUMHUM, €€ BaKHOW pOJNM B PEIICHUHU
r100ambHBIX TMPOOJIEM PalOHAILHOTO NPHUPOOTIONB30BaAHMS, TOTIOTHEHHS SHEPTETUYSCKUX PECYPCOB M COXPAHEHHS MPUPOIHOTO
paBHOBECHSI, OCO3HAHHS HEOOXOAMMOCTH OEpPEKHOTO OTHOIIEHUS K MPUPOAE U CBOEMY 3[0POBBIO, a TaK)Ke MPUOOPETEHHUs OTbITa
MCIIOJIH30BAHUS TTOJIYYCHHBIX 3HAHUM JIJISI IPUHSITHS TPAMOTHBIX PCIICHUN B CUTYaIUIX, CBSI3AHHBIX C XUMUYCCKUMH SIBJICHUSIMU.

B yuebroM mane cpenHero oomero oopazoBaHus npeamMeT « XuMus» 0a30BOr0 YPOBHS BXOJIUT B COCTaB MPEAMETHON 00J1acTH
«EcTecTBEeHHO-HAYYHBIE TTPEIMETHD.

OO611ee yncao 4acoB, OTBEAEHHDBIX I U3YUEHUSI XMMUH, HA 0a30BOM YpOBHE CpPEIHEr0 o01Iero oopasoBanus, cocTasiseT B 11
kinacce — 34 gaca (1 gac B Heneso).



COJEPKXAHUE OBYYEHUA
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMUM

Xumuueckuil ieMeHT. AtoM. Sapo atoma, H30TOIBI. JJIEKTPOHHAS 000JI0YKa. DHEPreTUYCCKUE YPOBHH, NOYPOBHHU.
ATOMHBIE OpOUTaNH, s-, p-, d- asieMeHThl. OCOOEHHOCTH paclpeeIeHUs 3JIEKTPOHOB MO OPOUTAISIM B aTOMaxX 3JEMEHTOB MEPBBIX
YETBIPEX MEePUOAOB. IAEKTPOHHAS KOH(DUTYpaIisi aTOMOB.

[Tepuonnveckuii 3akoH U llepuonnueckass cucrema xumuueckux sneMeHToB [[. U. MenneneeBa. CBA3b NEPUOAUUYECKOTO
3akoHa W Ilepuogndeckort cuctembl xumuudeckux seMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOpPHENH CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BENMIECTB MO TPynmnam U
MeproJiaM. 3HAYEHNE IEPUOANUECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BelllecTBa. XHUMHUYECKas CBA3b. BUJBI XUMHUYECKON CBsI3M (KOBAJCHTHAsT HEMOJISIpHAS U MOJIApHAs, WOHHAs,
MeTajundeckas). Mexanu3mbl 00pa30BaHUs KOBAJICHTHOM XUMHUYECKON CBs3M (OOMEHHBINM U JTOHOPHO-aKIIENTOPHBIN). Bogopoanas
CBsI3b. BaneHTHOCTh. DNEKTPOOTPUIATENbHOCTh. CTeneHb OKUCIeHUsA. IOHbI: KAaTHOHBI U AHUOHBL.

BeniecTtBa MONEKYISIPHOrO M HEMOJEKYJSPHOIO CTPOCHMS. 3aKOH MOCTOSIHCTBA COCTaBa BEHIECTBA. THIMbl KPUCTATIMYECKHUX
PEMIETOK. 3aBUCUMOCThH CBOMCTBA BEILIECTB OT THUIIA KPUCTAJUIMUYECKON PEMIETKH.

ITonsTue o qucnepcHbIX cuctemax. McTUHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 101 BEIIECTBa B pacTBOPE.

Knaccudpukanms Heopranmueckux coeauHennid. HomenknaTypa mHeopraHMdeckux BeluecTB. [eHernueckas CBS3b
HEOPraHMYECKUX BEILIECTB, MPUHAIICKAIUX K Pa3IUYHBIM KJIaCCaM.

Xumnueckas peakius. Kinaccudukanms XUMHUECKUX peakIuii B HEOPTAHUUESCKOW 1 OpraHUYecKOil XUMHUH. 3aKOH COXpaHCHUS
MAacCCHI BEILECTB, 3aKOH COXPAHECHUs U IPEBPALLICHUS SJHEPTUH IIPU XUMUUECKUX PEaKIUsX.

CkopocTh peakiuu, ¢¢ 3aBUCUMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTMMbic peakiuu. XHUMHYCCKOEC paBHOBecHe. DakTopHI,
BJIMSIFOIIME HA COCTOSIHUE XUMUUECKOro paBHoBecud. [Ipunnun Jle Hlarense.

DnekTpoauthueckas auccouuanusa. CunabHble W cia0ble 3JeKTpoiuThl. Cpega BOJHBIX pPacTBOPOB BEIIECTB: KHCIas,
HEUTpaibHAasl, MIEIOYHASL.

OKUCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIMH.

DKCMEepUMEHTaIbHbIE METO/bl W3YUYEHHUSI BEIIECTB U WX NpeBpalieHui: geMoHcTpauus tabmun «llepuogudeckas cucrema
xuMuueckux osnemeHToB [I. U. MenaeneeBay, u3ydyeHUE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJIEHUE U OMNHCAHUE



JEMOHCTPAIMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3IOKEHUE TMEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTalIM3aTopa, ONpenelicHUe
Cpeabl PacTBOPOB BEILECTB ¢ MOMOIIBIO YHUBEPCATBLHOTO WHAWKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEICHUE MPAKTUUECKOU
paboTh! « BnusiHue pa3nuyHbiX (PakTOPOB HA CKOPOCTh XUMUUCCKOM peaKIumy.

Pacuérnsie 3a1aum.

PacuéTtel 0 ypaBHEHHSIM XUMHYECKHX PEAKLUUHA, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI, Pacu€Thl C MCIOJb30BAHUEM
MOHSITUS «MAaCCOBAs JOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hewmeramnst. [Tonoxkenue nemeraiioB B [lepuoanaeckoi cucteme xumuueckux diemeHToB /1. M. MenaeneeBa 1 ocobeHHOCTH
cTpoeHus aTomMoB. PU3MYECKHE CBOMCTBA HEMETAUIOB. AIIOTPONMS HEMETAUIOB (HAa MpUMEpE KUCIopomaa, cepbl, docdopa u
yriiepoja).

XVMHUYECKHE CBOMCTBA BaKHEHIIIMX HEMETAIOB (TajOreHoB, cephl, a30Ta, pocdopa, yriaepoja 1 KpeMHHUA) U UX COETUHEHUIN
(OKCHII0B, KUCIOPOACOACPAKALIUX KUCIOT, BOAOPOAHBIX COETUHEHHUIN).

IIprumeHeHne BaXXKHEHUIINX HEMETAILUIOB U UX COSAUHECHUM.

Mertannel. [lonoxkenue meramior B Ilepuonuueckoit cucteme xumuueckux diaeMeHtoB [[. M. Menaeneera. OcobeHHOCTH
CTPOCHHSI DJIEKTPOHHBIX 000JI0OUEeK aToMOB MeTauioB. OOmue (¢usuueckue cBodcTBa MeTawioB. CIJIaBel  METAJLIOB.
DIIEKTPOXUMHYECKUN PSJT HATIPSKEHUN METAJIIOB.

XUMUYECKUE CBOMCTBA BaXHEUIIUX METAJJIOB (HATpUH, Kanui, Kanbluid, Maruui, amoMUHUN, [IMHK, XPOM, KEJIE30, ME/b) U
WX COCTUHEHUH.

O6mue criocoObI osTydyeHust MeTaJioB. [IpuMeHeHne MeTayioB B OBITY U TEXHHUKE.

OKCnepUMEHTAIbHBIC METOABI M3YUCHUS BCIICCTB U UX MPEBpAIICHUN: N3yueHUE KOJUICKIIMU « MeTaibl ¥ CIIaBbDy, 00pa3IoB
HEMETAJJIOB, PEIICHHWE JKCIePUMEHTAIBHBIX 3a7a4, HAOJFOJCHHE W OIHMCAHHWE JEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OMBITOB
(B3auMoOAeiCTBHE THIPOKCH A AJIIOMUHUS C pACTBOPAMH KUCJIOT M IIENIOYEH, KAUECTBEHHbBIE PEAKIIMU HA KATUOHBI METAJLJIOB).

Pacuérnble 3amauu.

Pacuéret Maccel BemiecTBa WM 00bEMa Ta30B 1O W3BCCTHOMY KOJHYCCTBY BCIICCTBA, Macce WU OOBEMY OJHOTO W3
Y4aCTBYIOIIMX B PEAKIIUU BEIIECTB, PaCU€Thl MacChl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIM OJHO U3 BEIICCTB
HUMEET MPHUMECH.



XuMHS M KU3Hb

Ponb xumuu B 00ecneYeHUn 3KOJIOTHYECKOU, SHEPreTUUeCKOM U MUIIeBON 0e30MacHOCTH, Pa3BUTUU MeAULUHLI. [ToHaTHE O
Hay4YHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIH.

[IpeacTaBienus 00 00X HAYYHBIX TPUHIIMIAX MTPOMBIIIUICHHOTO MOTYYCHUS BaKHCHIITUX BEIICCTB.

UenoBek B MUPE BEIIECTB M MATEPHATIOB. BAXKHEUIIME CTPOUTEIIBHBIE MaTepHasbl, KOHCTPYKLIHOHHBIE MaTE€pUAIbI, KPACKH,
CTEKJIO, KepaMUKa, MaTepualibl AJisl 3JIEKTPOHUKU, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIIbHbIC YA00PEHHUS.

XuMHsI ¥ 3JI0POBbC YEJIOBCKA: MPABUJIa MCIIOJIB30BAHUS JICKAPCTBCHHBIX IMIPEIAPATOB, MpaBuiia 0C30I1aCHOTO WCIIOIB30BAHUS
MpernaparoB OBITOBON XMMHUH B TIOBCCTHCBHOM JKHU3HH.

MexxnpeaMeTHbIE CBA3H.

Peanuzanusi MEeXIpeAMETHBIX CBSI3€H MPU U3YYEHUM OOLIEH W HEOpraHMYecKoW XUMHM B 11 Kilacce OCyHIECTBISETCS 4Yepe3
UCTIOB30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHATUHN, TaK U MOHSITUHN, SBJISIONIUXCA CUCTEMHBIMU JIJIS1 OT/ICJIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOI'O [[MKJIA.

OO0mme eCcTeCTBEHHO-HAYYHbIE IIOHSTHS: HAYYHBIM (hakT, TWIOTE3a, 3aKOH, TEOpHWs, aHaIM3, CHUHTE3, KiIacCUUKaIus,
MEePUOUIHOCTh, HAOJIIOAEHUE, DKCIEPUMEHT, MOICTUPOBAHUE, U3MEPEHUE, SIBJIICHUE.

®du3uKa: MaTepusi, DHEpPrus, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEWTPOH, HMOH, H30TOM, PaJUOAKTUBHOCTh, MOJIEKYJIA,
AHEPTCTUYCCKUM YPOBEHB, BCIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHUE BEIECTBA, (DU3MYCCKUC BEIUYWMHBI U CIUHHUIIBI MX
U3MEpPEHUS, CKOPOCTb.

buonorus: knerka, opranusM, 3KOCUCTEMaA, Orocdepa, MaKpo- 1 MEKPOIJIEMEHThI, BATAMHUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHepabl, TOpHBIC TOPOIBI, OJIC3HBIC UCKOTIAEMbIC, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHUYECKas [IPOMBIIIJICHHOCTB, METaJLTyprusl, MIPOU3BOJICTBO CTPOUTEIIBHBIX MaTepUalioB,
CEIbCKOXO3SIICTBEHHOE IPOM3BOJACTBO, TMHUINEBAs MPOMBIIUICHHOCTh, (papMaleBTHUECKasi MPOMBIIUICHHOCTh, MPOU3BOACTBO
KOCMETHUYECKUX MPENAPATOB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHUAJIOB, ANEKTPOHHAS IPOMBILIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOT'PAMMBI 110 XMMHUNM HA BA30BOM VYPOBHE CPEIHEI'O
OBILIET'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapiuBacT TpcOOBaHUS K pe3yJibTaTaM OCBOCHHUS 00YYaIONTUMUCS [IPOTPAMM CPEIHETO O0ITIEro 00pa30BaHUS
(IMYHOCTHBIM, METAIPEAMETHBIM W NpeAMeTHbIM). HayuHo-MeTonnyeckoil OCHOBOM [UIsl pa3palOTKH IJIAaHUPYEMBIX Pe3yJbTaTOB
OCBOEHHUS TIPOTPaAMM CpeIHEro 00I1ero 00pa3oBaHUs ABISETCS CUCTEMHO-ESTENHHOCTHBIN TTOIXO.

B coOTBETCTBHM C CHCTEMHO-AEATEIHLHOCTHBIM TOAXO/J0OM B CTPYKTYpE JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHHS IMpeaMeTa
«XUMHs» Ha YPOBHE CpeIHEro o0Iero oOpa3oBaHus BbIAEIEHBI CIEAYIOIINE COCTABISMIOIHE:

OCO3HaHHE O0YYaIOLIUMHCS POCCUHCKOMN IrPpayKAaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPE/IENICHUIO;

HAJIMYUE MOTHBAIIMU K 00yUEHHIO;

1[EJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKACHUN TMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW U MCTOPUYECKHUX TPaauLIUi
0a30BOI HAYKH XUMUHU;

TOTOBHOCTH U CHOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMHU, TPUCYITUMU I[EJTOCTHON CUCTEME XMMUUECKOTO 00pa3oBaHuUs;

HAJIUYHEC [IPABOCO3HAHUS HKOJIOTUYECKON KYIbTYPhl U CITIOCOOHOCTH CTaBUTH IEIHU U CTPOUTH JKU3HCHHBIC TJIAHBI.

JInunocTHbIE Pe3yabTaThl OCBOCHHS MPEeaAMETA «XUMHD) TOCTUTAIOTCS B €AMHCTBE Y4eOHOM U BOCIUTATEILHOM AEATEIHHOCTH
B COOTBETCTBHHM C TYMaHHUCTHUECKUMH, COLUOKYJbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH W HJA€aJaMH POCCHUHUCKOTO
TPXJAHCKOTO O0OIecTBa, TPUHATHIMH B OOIICCTBE HOPMaMH M IpaBWIAMK [OBCJCHUS, CIOCOOCTBYIOUIUMHU IIpolleccaM
CaMOTIO3HAHUsI, CAMOPA3BUTHUS U HPABCTBCHHOTO CTAHOBJICHUS JIMYHOCTH O0YUYAIOIIHUXCS.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHUS IMpeaMeTa «XHUMHsD» OTpaxaroT C(HOPMHUPOBAHHOCTb OIIBITA I103HABATCIBHOW U
MPAKTHYECKON AEITETFHOCTH 00yUaIOIIUXCs M0 peaTn3aliil MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOr0 BOCINTAHMSA:

OCO3HaHUs 00Y4YalOIUIMMUCS CBOMX KOHCTUTYIIHOHHBIX MPaB M 00S13aHHOCTEH, YBaKEHUS K 3aKOHY U ITPABOIIOPSIKY;

MIPEACTABICHHS] O COIHAIBHBIX HOPMAX U MPABUIIAX MEKIINIHOCTHBIX OTHOIICHHU B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATENHHOCTH TPH CO3MaHUM YYEOHBIX IIPOEKTOB, PEHIEHUH YUeOHBIX U
MO3HABATENIbHBIX 33/1a4, BEINOJTHEHHH XUMHYECKHX DKCIIEPUMEHTOB,;



CIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHMBBI, HAMEPEHUS, JTOTUKY U apryMEeHThl JPYTUX MPU aHAIU3€ Pa3IMUHbIX BUIOB
y4eOHOU NesITENLHOCTH;

2) IATPUOTHYECKOT0 BOCTTUTAHHUA

[IEHHOCTHOTO OTHOIIEHHUS K UCTOPUUECKOMY U HAYYHOMY HACJICANIO0 OTEYECTBEHHOW XUMUH;

YBOXKEHUSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTHUUECKOTO MPUMEHEHHSI XHMHWHM, OCO3HAHHUSI TOrO, YTO
JOCTUKEHUS HAYKU €CTh PE3YJbTaT JIUTEIbHBIX HAOMIOJECHUN, KPONOTIUBBIX SKCIEPUMEHTAIBHBIX MTOUCKOB, MMOCTOSTHHOTO TpyJa
YUYCHBIX U IIPAKTUKOB;

WHTCpECAa M IMO3HABATCIBHBIX MOTHBOB B IOJYUYCHHU M IOCICAYIONICM aHANMM3¢ WH(OpMAIMU O NEPEIOBBIX JTOCTUKCHUSIX
COBPEMEHHON OTE€YECTBCHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOTI 0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, DTUUECKOTO MOBE/ICHUS;

CIIOCOOHOCTH OIEHWBATHh CHUTYyaIlMd, CBS3aHHBIC C XHMHYECKUMHU SBICHUSMH, W TNPUHUMATH OCO3HAHHBIC peEIIeHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHHBATh CBOE MOBEJICHUE U TMOCTYNKH CBOMX TOBApHUIIEH C MO3UIUNA HPABCTBEHHBIX U IMPABOBBIX HOPM U
OCO3HAHUE MOCIEJICTBUM ITUX MOCTYIIKOB,;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

MOHUMaHHUs LEHHOCTEH 30pOBOTO M 0e30MacHOro odOpas3a JKW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K
cOOCTBEHHOMY (PUBHYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOI0/IcHUA MTPaBUII 6€30IMaCHOT0 OOpAIlICHHUS C BEIICCTBAMU B OBITY, TOBCCTHCBHOMN KU3HU U B TPYJIOBOH CSATEIHHOCTH;

MOHUMAaHUSl IICHHOCTU NPABWI WHIWBUIYAJIBHOTO M KOJUICKTHUBHOTO O€30MACHOTO TOBEJCHUSA B CUTYAlUSIX, YTPOXKAIOIIUX
30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMUsI OCJIC/ICTBUIN U HEMPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aTKOTr0JIsl, HAPKOTHUKOB, KypEeHHS! );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKATUBHON KOMIICTCHTHOCTH B y4COHO-MCCIICIOBATCIILCKON JCATCIHLHOCTH, OOIICCTBCHHO ITOJIC3HON, TBOPUYCCKOU U
OPYTUX BUJAX ACATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIICHHM MPAKTUYECKUX 3ajay COIMabHOW HampaBIEHHOCTH (B paMKax CBOETo Kjacca,
IITKOJIbI );

WHTEpeca K MPaKTUYCCKOMY HM3YyYEeHHIO Mpodeccuil pa3audHOro poAa, B TOM YHUCJI€ HAa OCHOBE MPUMEHEHMS MPEAMETHBIX
3HAHUH 10 XMMHHU;



YBLKEHUSA K TPYAY, JIOIAM TPYAA U Pe3yabTaTaM TPYyAOBOU AESATENbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBUAYAJIBHON TpaekTOopuu oOpa3oBaHus, Oyayuied npodeccud W peanu3alnuu
COOCTBEHHBIX XU3HCHHBIX IIJJAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB MU MOTPEOHOCTEH
OOIIIECTBA;

6) 3K0JIOrH4eCcKOro BOCIIMTAHUA:

AKOJOTUYECKH LETECO00PA3HOro OTHOIIEHHS K PUPOJE, KAK HCTOYHUKY CYLIECTBOBAHHUS KU3HU HA 3eMIIE;

IIOHUMaHUS [VI00AJIBHOTO XapaKTepa IKOJIOTUYECKUX IIPOOJIEM, BIUSHUSA YKOHOMUYECKUX [IPOLIECCOB HA COCTOSIHUE IIPUPOIHOM
1 COLMAJIbHOU CPEJIbL;

OCO3HaHWS HEOOXOAMMOCTM  HCIOJB30BAaHUS  JTOCTIDKEHMH  XMMUM 7S  PELICHUS  BOMNPOCOB  PAallMOHATBHOTO
MIPUPOJIONIONB30BAHUS;

AKTUBHOTO HENPUATHS JICHCTBUN, MPUHOCAIIUX BpEI OKPYXKAIOUIEH NPUPOJHON CpeAc, YMEHHs MPOTHO3UPOBATH
HEOIaronpusITHBIE 3KOJOTUYECKUE MOCIEACTBUS NPEANPUHIMAEMbIX ACHCTBUNA U MPEAOTBPAIIATh UX;

HaJIM4YUs Pa3BUTOIO OJKOJOTMYECKOTO0 MBILUICHHS, 3KOJOTUYECKOW KyJbTYpBI, OIbITA JIEATENIBHOCTH 3KOJIOTUYECKOU
HaIpaBJIEHHOCTHU, YMEHUSI PyKOBOACTBOBATLCS UMH B IMO3HABATENBHOW, KOMMYHUKATUBHOW U COLUANILHOM MPAKTHKE, CIIOCOOHOCTH
U YMEHHS aKTUBHO MIPOTUBOCTOATH UAECOJOTUN XeMOPOoOuH;

7) 1EHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH W OOIIECTBEHHOM
ITPAKTHKH;

MOHUMaHUsl CNEUU(UKN XMMHUH KaK HAayKH, OCO3HaHHs €€ poiu B (POPMHUPOBAHUHM PALMOHANBHOTO HAyYHOTO MBIILICHHUS,
CO3/IaHHUU IEIOCTHOTO IMPEACTABICHUS 00 OKPYXaloIIeM MHpe KaK O €JUHCTBE MPUPOABl U YEJIOBEKA, B MO3HAHUM NPUPOIHBIX
3aKOHOMEPHOCTEHN 1 pelIeHUH MPOoOJIEM COXPAHEHHS PUPOTHOTO PABHOBECUS;

yOEeXKIEHHOCTU B 0COOOW 3HAUYMMOCTH XHMHMH [JIs COBPEMEHHON ILMBMIIM3ALMUU: B €€ TYMaHMCTHUYECKOW HAINpaBJIEHHOCTH U
BAKHOM pPOJMM B CO3JaHWM HOBOM 0a3pl MaTepHalbHON KyJbTYphI, PELIEHUH TJ0OANbHBIX MPOOJEM YCTOMUMBOIO pa3BUTHS
YCIOBCUYCCTBA — CBHIPHCBOM, SHEPICTUUYCCKOM, IUINCBONM M AKOJOTMYCCKON O€30MacHOCTH, B Pa3BHUTHH MCIHIMHBI, 00CCIICUCHUN
YCJIOBUH YCIIEITHOTO TPYAA U SKOJIOTUYECKH KOM(OPTHOH KU3HM KAXKIOTO YieHa OOlIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: NMOHUMAHHUS CYHIHOCTH METOAOB IO3HAHHUS, WCIIOJb3YyEMBIX B €CTECTBEHHBIX HAyKax,
COCOOHOCTH MCTOJIB30BATH MMOIYYaeMbIE 3HAHUA IS aHAJIN3a U OOBSICHEHUS SBJICHUI OKPYIKAIOIIETr0 MUPA U MPOUCXOASIIUX B HEM
M3MEHEHUH, YMEHHS JiefaTh 0OOCHOBAHHBIE 3aK/IIOUYEHHA HA OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LEJbI0 MOTYUYECHHS
JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BAaTh XUMUYECKHE 3HAHUSI AJIs1 pCIICHUSA HpO6J’ICM B pPCaJIbHBIX JKU3HCHHBIX
CUTYAIHAX,

HHTCPCCA K IIO3HAHHUIO U I/ICCJ'IGI[OBaTeJIBCKOﬁ JCATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HCIIPCPBEIBHOMY 06pa30BaHI/IIO n CaM006pa3OBaHI/II-O, K aKTUBHOMY ITIOJIYUCHHIO HOBBIX 3HAHHUH I10
XHUMHHU B COOTBCTCTBUHU C ) KU3HCHHBIMU HOTpe6HOCT${MI/I;

MHTEpECa K OCOOEHHOCTSM TpyAa B Pa3IMUYHbIX cepax mpodecCuOHaTIbHON 1eITeTbHOCTH.
METAINTIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS YUYe€OHOro ImpeaMera «XHMHs) Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHHs
BKJIFOYAOT:

3HaUUMBbIE JIJIST (DOPMUPOBAHUS MMPOBO33PEHUS OOYYAONIUXCS MEXIUCIUIUIMHAPHBIE (MEXMNpeIMETHbIE) OOlIeHAyYHbIE
MOHSTHS, OTPa)Karolue EeJOCTHOCTh HAYYHON KapTUHBI MUpa U CTieUU(PUKY METONOB [TO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIIECTBO, PHEPIHUsl, SABJIEHUE, MPOLIECC, CUCTeMa, HayUHbIH (DaKT, TPHUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEJOBAaHUE, HAOTIO/IEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHE);

yHUBEpCalbHble  y4yeOHble  JAeiCTBUSA  (IO3HABATENbHBIE, KOMMYHHKAaTHBHBIE, PETYISTUBHBIE), O0OECHEUUBAIOLINE
¢dbopmupoBanne GyHKIMOHATBEHOM IPAMOTHOCTH M COI[UATBHON KOMITETEHIIUH 00yUaloXcs;

COCOOHOCTH 00YHaIOUIUXCS KCIONIb30BAaTh OCBOEHHBIE MEXAUCLUIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHHUBEPCAIBHBIE
y4eOHbIE I1EUCTBUS B TO3HABATEILHON U COLMATBHON IPAKTHKE.

MeTtanpeaMeTHbIE pe3yIbTaThl OTPAKAIOT OBJIAICHUE YHUBEPCAIBHBIMU YUCOHBIMU I03HABATEIBHBIMHA, KOMMYHUKAaTUBHBIMU U
PETYJISATUBHBIMU ACHCTBUSMU.

OBnajieHue YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMU 1eHCTBUSMMU:

1) 0a3oBbIe JIOTHUECKHE IEUCTBUA:

CaMOCTOSITENIFHO (POPMYIIUPOBATH M aKTYaJIU3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEIEIIATh LEJIH JEATEIbHOCTH, 3a/1aBasi HapaMeTPbl U KPUTEPHHU UX JOCTHIKECHHSI, COOTHOCUTD PE3YJIbTAThl AEATEIBHOCTH €
MOCTAaBJICHHBIMH LIETSIMU;

UCIIONIb30BaTh MPH OCBOEHHUH 3HAHUUA TPHUEMBI JOTHYECKOTO MBILIIEHUS — BBIAEHATh XapaKTepHbIE TPU3HAKK TOHATHH U
YCTaHABJIUBATh UX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME TOHATHS 1Sl OOBSICHEHHUSI OTACNIbHBIX (PAKTOB U SIBJICHUI;

BbIOMpATh OCHOBAHUS U KPUTEPUHU JUTs KIIACCU(UKALIMY BEIECTB U XMMHYECKUX PEaKIIU;

YCTaHaBJIMBATh MPUYUHHO-CIEACTBEHHBIEC CBS3H MEKY M3y4YaeMbIMU SIBIICHUSIMH;



CTPOMTB JIOTUYECKUE pacCykaenus (MHAYKTUBHbIE, NeTyKTUBHBIC, IO aHAJIOTHN), BBISBISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS
B PacCMaTPUBAEMBIX SIBJICHHSX, (POPMYIUPOBATH BLIBOBI U 3aKIIIOUEHUS;

OPUMCHATHE B TPOIECCE MO3HAHUSA, MCIOIB3YCMble B XUMHU CHMBOJHYECCKHUC (3HAKOBBIC) MOJCIHM, NPeoOpa3oBBIBATH
MOJICJIbHBIC TIPCACTABICHUS — XUMHUYCCKUN 3HAK (CMMBOJI) 3JIEMCHTA, XUMU4eckas ¢opMmysa, ypaBHCHHE XUMHUYCCKOM peakiuu —
Opy peUIeHNH YYeOHBIX TMO3HABATENBHBIX W MPAKTHYECKHX 3a/Jad, NPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPHU3HAKOB M3yYaEMBbIX BEIIECTB U XUMHUYECKUX PEAKIINH.

2) 0a3oBbIe HCCIeI0BaATEIbCKHE NeiiCTBUA:

BJ1aJIETh OCHOBAMH METO/[OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMHUYECKUX PEAKIIHI;

¢dbopMynupoBaTh 1€MW U 33Ja4d HKCCIENOBAaHMUS, HCIOJIb30BaTh IOCTABIEHHBIE M CAMOCTOSTENBHO C(HOPMYIHPOBAHHBIE
BOMIPOCHI B KQUECTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI /T (DOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3BIBAEMBIX
CYXKJCHUM;

BJIA/IETh HABBIKAMHU CaMOCTOSATEIBHOTO IJIAHUPOBAHHMS WU MPOBEIACHHS YYEHHUYECKHUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh
yYMEHHs HaOJII01aTh 38 XOJ0M IIPOIEcca, CaMOCTOSITENbHO MTPOTHO3UPOBATh €r0 Pe3yibTar, PopMyIupoBaTh 00OOIEHUS U BBIBObI
OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMS, COCTABISATH 0OOCHOBAHHBIN OTUET O MpOJIeTaHHON padoTe;

MpUOOpPETaTh OMBIT YYCHHUUECKON HCCIIEIOBATENIHLCKON M MPOEKTHOM JIEATENHHOCTH, MPOSBISITh CMIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOATEIIBHOMY MOUCKY METOOB PEHICHUS IPAKTUYCCKUX 3aj1a4, IPUMCHCHHUIO PAa3IMYHBIX METO/I0B [TO3HAHMUS.

3) padora ¢ uHpoOpMAaLHei:

OPUEHTHPOBATLCS B PA3IUYHBIX HMCTOYHMKAX HH(opManuy (HaydyHO-TIOMYJsApHAs JUTEpaTypa XHMHUYECKOTO COAepKaHusl,
CIIpaBOYHBIC TOcOOUs, pecypchl MHTepHEeTa), aHATU3UPOBaTh HHGOPMALIMIO PA3IUUYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHUCCKU
OIICHUBATH ¢ JOCTOBECPHOCTh U HEIIPOTUBOPCUHBOCTH;

¢dbopMynupoBaTh 3ampochl W TMPUMEHSTHh pa3IMYHBIE METOABl NPH TOUCKE M OoTOOpe HHpOopMalH, HEOOXOIUMOM s
BBHITIOJTHEHMsI Y4eOHBIX 3a7a4 ONpPeAeIEHHOTO THIIA;

nprOOpETaTh OMBIT UCIIOJIB30BaHUS WH(OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH M Pa3IUYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITCIIFHO BBIOMPATh ONTHMAIBHYIO (OPMY TPCIACTABICHUS MH(POPMAIMHA (CXCMBI, TpaQUKH, TUarpaMmbl, TAOIHIIb,
PUCYHKH U APYTHE);

WCIIONTb30BaTh HAYYHBIHN SI3bIK B KQYE€CTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOW MH(OpMAIHeH: MPUMEHSITh MEKIPEIMETHBIE
(pusnueckre U MaTeMaTUUECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbI, a0OpeBUATYpPbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U NPE00Pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATTISTHOCTH.

OBiageHne YHHMBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eHCTBUSIMM:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ AMANOra W/ WU JUCKYCCUM, BBICKAa3bIBaTh UAEH, POPMYIHPOBATH
CBOM MPEJJIOKEHNU OTHOCUTENILHO BBINIOJHEHUS MPEAJIOKEHHON 3a1a4u;

BBICTYIIaTh C NPE3CHTAIlMEll pPe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOJIYYCHHBIX CaMOCTOSITENIBHO MM COBMECTHO CO
CBEPCTHUKAMU IPU BBINOJHECHUM XHUMHUYECKOIO 3KCIEPHMEHTA, MPaKTUUYeCKOW pabOThI 110 MCCIEAOBAHUIO CBOMCTB HM3y4acMbIX
BEILIECTB, pealH3aluy Yy4yeOHOTO NPOeKTa U (POPMYyIHpPOBATH BBIBOAbI IO PpPe3yJbTaTaM MPOBEAEHHBIX HCCIAEAOBAHUM MYyTEM
COTrJIaCOBAHUS MO3MLMHI B X01€ 00CY ACHHSI 1 0OMEHA MHEHHUSMH.

OBiaieHUe YHHBEPCAJIBHBIMH PEryISTHBHBIMU A¢HCTBUAMMU:

CaMOCTOATEJIbHO IUIAHUPOBAaTh M OCYLIECTBIIATh CBOK I103HABATEIIBHYIO JIEATEIBHOCTh, ONpeleiss €€ Leld W 3a/auu,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh IMpeAjaraeMblii alropuT™M ACHCTBUI MPHU BBIMOJIHEHHH YYEOHBIX H
UCCIIENIOBATENbCKUX 3aja4, BbIOUpaTh HamOosiee d(PPEKTUBHBIA CMOCOO MX pEUIEHUS ¢ YYETOM TMOJyYEeHHs HOBBIX 3HAaHUH O
BEI[ECTBAX M XUMHUECKUX PEAKIIUSX;

OCYLUECTBIATH CAMOKOHTPOJb CBOEH EATEILHOCTH HAa OCHOBE CaMOaHal13a i CAaMOOLIEHKH.

INPEJIMETHBIE PE3YJ/IBTATHI

[IpenMeTHBIE pe3yNbTaThl OCBOEHUS Kypca «O0111asg U HeOpraHuueckass XUMHUsDh) OTPaKaroT;

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O XUMUYECKOW COCTABIAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHPA, POJM XUMHUHU B
MO3HAHWW SIBJICHUM TPUPOABI, B (OPMHUPOBAHWM MBIIUICHHS W KyJIbTYPhl JIMUHOCTH, €€ (YHKIIMOHAIHLHOW TPaMOTHOCTH,
HEOOXOMMOM ISl PELICHUS] IPAKTUYECKUX 337a4 U SKOJIOTHYECKH 00OCHOBAHHOIO OTHOIIEHHUSI K CBOEMY 3J0POBbIO U MIPUPOHOMN
cpeae;

BJIAJICHUC CUCTCMON XMMHUYECKMX 3HAHHM, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIONINE MOHATHSA (XMMHYCCKHI 3JICMCHT, aToM,
U30TON, S-, p-, d- ONEKTpoHHBIE OpPOWUTATM AaTOMOB, HOH, MOJIEKYJida, MOJIb, MOJSIPHBIH OO0BEM, BaJCHTHOCTD,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHUS, XUMHYECKas CBS3b (KOBAJEHTHAas, WOHHAasd, METaJUIMuecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAsA PEHIETKA, THUIIBI XWUMHYECKUX pEakKlUil, pacTBOP, 3JIECKTPOJMUTHI, HEIICKTPOIUTHI, BJICKTPOJUTHYCCKAS
JTUCCOITHAIINS, OKUCIINTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYCCKOH PCAKIINM, XMMUYICCKOE PABHOBECHE); TCOPHUHU U 3aKOHBI (TCOPHS
DJICKTPOJIUTHYECKON JHccouranuun, nepuoaunyeckuii 3akoH JI. M. MenaeneeBa, 3aKOH COXpaHEHUs] MACChl BEIIECTB, 3aKOH
COXpAaHEHUS] U TPEBpAllEHUsS OHHEPTUM MPH XUMHYECKUX PpeaKUUsiX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHUMHH,
MHPOBO33DEHUYECKNE 3HAHUA, JIeXKallue B OCHOBE MNOHUMAHWUS TMPUUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SBJIICHUM,
(haKTOJIOTHYECKUE CBEJACHHSA O CBOMCTBAaX, COCTaBe, MOJYYCHHUHM M OE€30MacHOM HCMOJb30BAHHHM BAKHEHINMX HEOPTraHHYCCKHX
BEILIECTB B OBITY U IPAKTUYECKOM JCITCIHHOCTH YEIIOBEKA,



c(hOpPMHUPOBAHHOCTh YMEHHH BBIABIATH XapaKTEPHbIE MPU3HAKH TMOHSITHH, yCTaHABIMBATh MX B3aWMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHA [IPH ONMCAHUH HEOPTAHUYECKHX BEILECTB U UX NPEBPALLEHUN;

c(hOpPMHUPOBAHHOCTE YMCHHM HCIONB30BaTh XUMHYCCKYI0 CHMBOJIMKY [UJIsi COCTaBICHHUS (OpMYJ BEIICCTB U ypaBHCHHM
XUMHUYECKUX peakiui, cucteMatndeckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/ICIBHBIX HCOPTAHUUCCKUX BEICCTB
(yrapHslii ra3, yriaeKkucablid ra3, aMMHUaK, raliéHasl U3BECTh, HEraleéHast U3BECTh, MUTHEBAS COMA, MUPUT U IPYTHUE);

c()OPMHUPOBAHHOCTb YMEHUH OMNPENENSATh BAJEHTHOCTh W CTENEHb OKHUCICHHS XHMHYECKHX 3JEMEHTOB B COEIMHEHHUAX
pPa3JIMYHOIO0 COCTAaBa, BUJI XMMHUYECKON CBS3U (KOBAJICHTHAs, WOHHAs, META/UIMYECKas, BOJIOPOJIHAs) B COCJMHEHUSX, THII
KPUCTAJIMYECKON PEIIETKM KOHKPETHOI'O BELIECTBA (ATOMHAsl, MOJICKYJISIPHASL, MOHHAsI, METAJLUIMYECKas), XapaKTEP CPElibl B BOJHBIX
pPacTBOPAaX HEOPTraHUUECKUX COCAUHEHUIL;

c(OpMHPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAJIEAKHOCTh HEOPTAHUYECKHX BELIECTB MO0 MX COCTaBY K OMNPEAEIEHHOMY
KJIacCy/Tpynne COEAMHEHHH (MpOCThIE BEIIeCTBA — METAIbl M HEMETaJIbl, OKCH/bl, OCHOBAaHWS, KHUCIOTHI, aM{QOTEepHBIE
TUAPOKCHU/IbL, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHM PacCKphIBAThH CMBICI Nepuogudeckoro 3akona JI. U. MenzaeneeBa u JAEeMOHCTPUPOBATH €TO
CUCTEMATU3HPYIOIUTYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKINY;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh JIJIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKHUX JJIEMEHTOB 1—4 mepuojioB
[lepuonnueckoit cucTeMbl XUMUYECKUX 31eMeHTOB [[. M. MenneneeBa, UCHIONb3ys MOHATUSA «S-, P-, d-DIEKTPOHHBIC OPOUTATINY,
«QHEPTreTUYECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XMMHYECKHX 3JIEMEHTOB M UX COCIUHEHUW IO
nepuoaam u rpynmnam llepuonnueckon cucremsl xuMuueckux 35eMenToB 1. . Menneneesa;

c(OpPMHPOBAHHOCT, YMCHUI XapaKTepr3oBaTh (OMUCHIBATH) OOIIHE XUMHUYECKHUE CBOMCTBA HEOPTaHUYCCKUX BEIICCTB
Pa3IMYHBIX KJIACCOB, HOJATBEPXKAAThH CYILECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY HEOPTaHMYECKHMMH BENIECTBAMHU C IMOMOIIBIO
YPaBHEHHM COOTBETCTBYIOIIMX XUMHYECKUX PEAKLINH;

c(OPMHPOBAHHOCTh YMEHHS KJIACCUPUUUPOBATh XUMHUUYECKHE PEAKLUMH MO pPa3lIHYHbIM MpH3HAKaM (YHCIYy M COCTaBy
pEearupyolmux BEIIECTB, TEIIOBOMY 3(P(EKTy peakluuy, U3MEHEHHIO CTENEeHEeH OKHCIICHHs 3JEMEHTOB, OOPAaTUMOCTH PEaKIHUH,
YYaCTHIO KaTaliu3aropay;

c(hOPMHUPOBAHHOCTH YMEHHUI COCTAaBIISATh YPABHEHHS PEAKLUi pa3InIHbIX TUIIOB, MOJHBIE H COKPAIEHHBIE YPAaBHEHNS PEAKLUM
MOHHOTO OOMEHA, YUUTHIBAs YCIIOBUSA, TIPH KOTOPBIX 3TH PEaKLUU UAYT A0 KOHLA;

c(OpMHPOBAHHOCTh YMEHUH TPOBOAUTH PEAKLUUH, TMOJATBEPKAAIOLIME KAYECTBEHHBIA COCTAB Pa3IMYHBIX HEOPraHUYECKUX
BELLECTB, PACIIO3HABATH ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYOUIME B BOJAHBIX PACTBOPaX HEOPraHWYECKUX BELIECTB;



c(hOpPMHUPOBAHHOCTh YMEHHUI PACKPHIBATH CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINIA MOCPEACTBOM COCTABICHUS
AJIEKTPOHHOTO OallaHCa 3TUX PeaKLni;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHYCCKOM PEAKIIUU OT Pa3IUYHBIX (aKTOPOB; XapaKTep
CMEIICHUST XHMHUECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIIIHEro Bo3/cicTBus (npuHiun Jle [laTtensbe);

c(hOpPMHUPOBAHHOCTh, YMEHUH XapaKTEPHU30BaTh XUMHUUYECKHE MPOIECCHI, JIEKAIIUNEe B OCHOBE MPOMBINIIEHHOTO MOJIYYCHUS
CEpHOU KHUCJIOTHI, aMMHaKa, a Takke C(POPMUPOBAHHOCTH TMPEACTaBACHUN 00 OOIMMX HAYYHBIX NPUHIHUMAX W IKOJOTHUECKUX
pobieMax XUMHUYCCKOTO TPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMCHHI ITPOBOJIUTH BBIUMCICHUS C HCIIOJB30BAHUCM IOHSTHS «MaccoBas J0Jis BCIICCTBA B PAaCTBOPEY,
O0OBEMHBIX OTHONICHWM Ta30B NMPH XWMHYECKHX PEAKIHUSIX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY KOJIWYECTBY
BEIIIECTBA, MACCE UM OO0BEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIUH BEIIECTB, TEIIOBOTO d(PQeKkTa peakiiid Ha OCHOBE 3aKOHOB
COXpaHEHUs MACChI BEIIECTB, MPEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh, YMEHHM COOIIO/IaTh MpaBUiIa MOJIH30BAHUS XUMHYECCKOW MOCY0M U 1a00paTopHbIM 000pYIOBaHUEM, a
TaKKe MpaBuiia 0OpamieHus ¢ BEMeCTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMH T10 BBITIOJIHCHUIO JTA0OPATOPHBIX XUMHUECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU TUTAHUPOBATH M BBITIOJIHATh XUMHYECCKUN JSKCTIEPUMEHT (pa3ioKeHHe TEPOKCHJIa BOJIOPO/ia B
NPUCYTCTBUM KaTaau3aTopa, OMPEJCIICHHE CPEJIbl PacTBOPOB BEIISCTB C TOMOIIBI0 YHHBEPCATBHOTO WHJIMKATOpa, BIWSHUE
pa3IuYHBIX (DAaKTOPOB HAa CKOPOCTh XUMHYECKOW PEAKIMU, PEakIMh HOHHOTO OOMCHA, KaueCTBEHHBIC peaklud Ha cyibdar-,
KapOOHAT- U XJIOPUI-aHNOHBI, HA KATHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTATBHBIX 3a7a4 1o TeMaM «Metans»y u «HemeTtannen) B
COOTBETCTBUM C TMpaBUJIaMHA TEXHUKH O€30MacHOCTH TpHU OOpalleHHH C BEIMIECTBAMH M JabOpaTOpHBIM 000pYI0BaHUEM,
IPEACTABIATh PE3yJIbTaThl XUMHYECKOTO DJKCICpUMEHTa B (¢GoOpMe 3amicH YypaBHEHHH COOTBETCTBYIONIMX pEakuuid H
(hopMyJIUpPOBATh BHIBOJIBI HA OCHOBE 3THX PE3YJIHTATOR;

c(hOpPMHPOBAHHOCTh YMEHUM KPUTHYECCKU aHATM3MPOBATH XUMHUUYECKYIO WH(OPMAIUIO, MOTYydaeMyI0 M3 Pa3HBIX WCTOYHHKOB
(cpencTBa MaccoBOM KOMMYHUKaIMK, IHTEPHET U IPYTHX );

c(OpPMHUPOBAHHOCTh YMEHMI COONIONATh MpaBUiIa HKOJOTUYECKH LEJeCOO00Opa3HOTO IOBEACHHUS B OBITY M TPYIOBOH
JICATCIBHOCTH B IEJIAIX COXPAHCHHUS CBOCTO 37I0POBBS W OKPYXKAIOIICH MPUPOIHON CPEJibl, OCO3HABATH OMACHOCTH BO3JICHCTBHS HA
’KUBBIE OPTaHU3MBI OTIPECIEHHBIX BEIIECTB, MOHUMas cMbIca nokasarens [IJIK, mosicHATh Ha mpuMepax crocoObl YMEHBIIEHUS U
MPEIOTBPAIICHUS X BPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKA,

JUTsT OOYYAIOMIMXCS ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 37IOPOBBS: YMEHHE TPHUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/IaX MO3HAHUS BEIIECTB M XUMUUYECKUX SBICHUH;



JUISA CJIETIBIX M CIa0OBHIAALIMX OOYYaIOMMXCs: YMEHUE HCIONb30BaTh pelbePHO-TOUEHHYIO0 cucTeMy obo3nauenuii JI. bpaitns
JUTSL 3aITUCH XUMHUYECKUX (PopMyII.
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Paznen 1. TeopeTnyeckue 0CHOBBI XUMHUM

1 Crpoenne atomoB. [lepnoanueckuii 3akoH u [lepnoandeckas cuctema 3 1

XUMH4eckux d1eMeHToB . 1. Menneneera

2 CtpoeHne BemecTBa. MHOrooOpasue BeliecTs 4

3 XUMHUYECKHE PEaKLUN 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprann4eckas Xumus

1 MeTamiet 6 1

2 HemeTtamer 9 1 1

3 CBs13b HEOPraHMYECKUX H OPTraHMYECKUX BEIIECTB 2
Hroro no pazneny 17
Paznen 3. Xumusa u :Xu3Hb

1 | XWMHSA ¥ )KU3HDb 4
Uroro no pazneny 4

34 3 3

OBIIEE KOJIMYECTBO YACOB 110 ITPOIPAMME




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIbHOM

IHPOI'PAMMUBI

Kon nposepsiemoro
pe3yJbTaTa

IIpoBepsiemble mpeaMeTHBIE Pe3yJILTATHI OCBOEHUsSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeaHero 0o1ero
o0pa3zoBaHus

TCOpCTI/I‘ICCKI/IC OCHOBBI XMMHH

1.1

BJ'Ia,Z[CHI/IC CHCTEMOH XMMHYECKHX 3HaHI/H\/'I, KOTOpas BKIIIOYACT: OCHOBOIIOJIATAIOIINE TTOHATUA (XI/IMI/I“ICCKI/II\/’I DJICMCHT,
aToM, DIICKTpPOHHAaA 0060JI0YKa aroma, S§-, p-, d-SJ'ICKTpOHHLIC Op6I/ITaJ'II/I aTOMOB, HWOH, MOJICKYJa, BaJICHTHOCTD,
SJICKTPOOTPULIATCIIBHOCTL, CTCIICHL OKHCICHHA, XHUMHUYCCKad CBA3b, MOJIb, MOJIIpHad Macca, MOJ'ISIpHLIfI O6’BéM,
KpHUCTAIINYCCKAA penl €TKa, THUIIBI XUMHYCCKHUX pCaKL[I/Iﬁ (OKHCJ’IHTCJ’IBHO -BOCCTaHOBUTCIBHBIC, OK30- n
SHAOTCPMHYCCKHUE, PEAKIIMM HOHHOI'O O6MCHa), PacTBOpP, ODICKTPOJIMTHI, HEIJICKTPOINUTEI, SICKTPOIUTHYCCKAL
AUcCconnan s, OKHUCIUTECIL, BOCCTAHOBUTCIL, CKOPOCTL XUMHYECKOH peakununu, XuMHYECKOC paBHOBCCI/IC); TCOpUN U
3aKOHBEI (TCOpI/I}I 3J'ICKTpOJ'IHTH‘ICCKOﬁ JUcCconanuu, HCpI/IO,Z[I/ILICCKI/Iﬁ 3aKOH I[I/I MCH,Z[CJ'ICCBa, 3dKOH COXPaHCHHUA
MaCCH), 3aKOHOMCPHOCTH, CHUMBOJIMYECKHH  S3EIK XHUMHUH, Q)aKTOHOFH‘ICCKI/IC CBCICHHUA O CBOﬁCTBaX, COCTaBc,
NOJIYYEHNN WU 0e30IMaCHOM  HCIOJIB30BAHUN Ba)KHEHIIINX HEOPraHN4YCCKUX BCIICCTB B 6LITy n HpaKTquCKOﬁ

ACATCIIBHOCTH YCIOBCKA

1.2

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIIATE XapaKTCPpHBIC NIPU3HAKU MW B3aMMOCBA3bL H3YUCHHBIX HOHHTHﬁ, IIpUMCEHATDH
COOTBCTCTBYIOIMUE TIOHATUA IIPU OIIMCAHHUU CTPOCHHUA U CBOMCTB HEOPTaHUYCCKUX BCIICCTB U HX HpeBpaH.[eHHﬁ;
BBIABJIATE B3aHMOCBI3b XUMHYECKUX 3HAHWUH ¢ TOHATHAMH W MPpEACTABICHUAMU OPYIUX €ECTCCTBCHHOHAYYHBIX

IIpEeaAMETOB

1.3

BJ'Ia,Z[CHI/IC OCHOBHBIMH MCTOHAMH HAYYHOT'O ITO3HAHUA BEIICCTB U XMUMHYCCKHUX ABJICHUI (Ha6J'IIO,Z[CHI/IC, HU3MEPCHHUE,

HKCIEPHUMEHT, MOAECTHPOBAHHUE)

1.4

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ OIIPEACIIATH BAJICHTHOCTL U CTCIICHL OKUCIICHUA XUMHWYCCKUX 3JIEMEHTOB B COCIMHCHUAX
PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOH CBA3H (KOBaJ'ICHTHa}I, HMOHHAasA, MCTAJINTMYCCKAad, BO,Z[OpO,Z[Ha}I) B COCAUHCHHAX,

THUII KpHCTﬁJ’IJ’IH‘ICCKOﬁ pCH_IéTKI/I KOHKPETHOT'O BEIIECTBA (aTOMHaSI, MOJICKYJISIpHAd, MOHHa4, MCTaJ'IJ'II/ILICCKa}I)

1.5

CdopMUpPOBaHHOCTh YMEHUH ONPENENATh XapaKTep cpebl B BOAHBIX PaCTBOPaX HEOPTaHMUECKUX COCIMHEHUH

1.6

CopMUpOBaHHOCTh YMEHHS KIACCH(PHIMPOBATE XUMUYIECKHE PEaKIMH 110 Pa3IMIHBIM MpHU3HaKaM (MHCIy M COCTaBY
pearnpyrouIux BeIecTB, TEIUIOBOMY 3(P(eKTy peakiiMM, H3MEHEHHIO CTEeTIeHeH OKHCIEHHs IeMEHTOB, 0OpaTUMOCTH

PEeaKlMHy, YHacTHIO KaTallu3aTopa)




1.7

ChopMUPOBaHHOCTb yMEHHMIl COCTAaBIATH YpaBHEHMs pPEaKUMH pa3lIUYHBIX THIIOB, TIOJHBIE M COKpAIlIEHHBIE

YpaBHCHHUA pCaKHHﬁ HOHHOT'O O6MCHa, YUHUTBIBaA YCIOBHA, IPHU KOTOPBIX 3TH PpCAKIIUN UAYT IO KOHIA

1.8

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IIpOBOANUTL PCEaKLUMH, TOATBEPKAAIONINC KaueCTBEHHBIH COCTaB PA3JINIHBIX
HEOPTaHNYCCKUX BCHICCTB, PAaCIIO3HABATh OIIBITHBIM HYTéM HOHBI, TIPUCYTCTBYIOIIHUE B BOJHBIX pacTBOpax

HEOPTaHNYCCKUX BEIICCTB

1.9

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ PACKpBIBATL CYITHOCTL OKUCIUTCIIBHO-BOCCTAHOBUTEIIBLHBIX pCaKHHﬁ TIoCpeACTBOM

COCTAaBJICHHUA SJICKTPOHHOTO OajlaHca HTHX pCaKHI/Iﬁ

1.10

CopMUpPOBaHHOCTh YMEHUH OOBACHATH 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOH peakIMi OT pa3MHUHBIX (pakTopoB

1.11

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ OOBACHATH XapaKTep CMEICHUA XUMHWYCCKOT'O PABHOBCCHUSA B 3aBUCHUMOCTH OT BHEIIHETO

BozaeiicTeus (mpuniun Jle llatense)

O6ma;1 1 HCOPTraHUYCCKasA XUMHA

2.1

CdopMupoBaHHOCTh YMEHUH pacKpbiBaTh cMbIcH [leproanueckoro 3akoHa /.M. MeHaeneeBa 1 JeMOHCTPUPOBATh €TI0

CHCTEMATH3UPYIOLYIO, OOBSICHUTENBHYIO U TIPOTHOCTHUECKYIO (pYHKLIUI

2.2

ChopMUpPOBaHHOCTh YMEHMH XapaKTepH30BaThb JIIEKTPOHHOE CTPOEHHE AaTOMOB XHMHMYECKHX »3JeMeHToB 1-4
nepuonoB Ilepmonndeckoil cucreMbl XuMHueckux aneMeHToB J[.11. MeHneneeBa, Mcrnonb3ys MOHATHA «S-, p-, d-
SIIEKTPOHHBIE OPOUTANINY, «IHEPreTUHIECKHE YPOBHI», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKHX
SJIEMEHTOB M UX COCAMHEHHWH To mepuoaaM M rpynnaM lleproanueckoi cucTeMbl XMMHYeckHX aiemMeHToB J[.1.

Meunneneena
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CopMUpoOBaHHOCTh YMEHHH XapaKTepH30BaTh (ONMUCHIBATE) OOILHE XUMHUECKHE CBOHCTBA HEOPTaHMYECKHX BEIECTB
Pa3NINYHBIX KJIACCOB, MOATBEPKIATh CYILIECTBOBAHHE T€HETHUECKOH CBSI3M MEKAY HEOPraHMUEeCKUMH BEIeCTBAMH C

IIOMOIITBIO ypaBHCHI/Iﬁ COOTBETCTBYIOINNUX XUMHUUYCCKHUX pCaKHHﬁ

2.4

ChopMUpOBaHHOCTh yMEHMIl ycTaHaBIMBaTh MPUHAAJIEKHOCTh HEOPTaHWYECKHX BEIIECTB IO HX COCTaBy K
OTpeNIeIEHHOMY Kiaccy (TpymIe) coeUHEeHMH (IpocThle BEIeCTBa — METaTbl U HEMETaJUTbl, OKCH/IbI, OCHOBAHMUS,

KHUCIIOTBI, aM(pOTEepHBIE THAPOKCH/IBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHMH HCIOIB30BATH XMMHYECKYIO CHMBOJHMKY [UIS COCTaBIE€HUS (OpMYyN BeIIeCTB U
ypaBHEHHH XUMHYECKUX peakiinii, cucreMaTnieckyto HomMeHKIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENBHBIX

HEOPTaHUYCCKUX BCIICCTB (yrapHLIﬁ ras, er'ICKHCJ'ILIfI ras, aMMHakK, raléHas U3BECTh, HErallléHasl U3BECTh, IINThEBas




cofia, TUPUT U APYTHE)

2.6

CopMUpoOBaHHOCTh YMEHHH XapaKTepH30BaTh (ONMUCHIBATE) OOILHE XUMHUECKHE CBOHCTBA HEOPTaHMYECKHX BEIECTB
Pa3NIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHE TC€HETHUECKOH CBI3M MEXIY HEOPraHHYECKUMH BELIECTBAMH C

IIOMOIITBIO ypaBHCHI/Iﬁ COOTBCTCTBYOINNUX XUMHUUYCCKUX pCaKHHﬁ

2.7

ChopMUpPOBaHHOCTh YMEHHMH TUTaHUPOBAaTh M BBIMOJHATH XUMHMYECKHH SKCIEPUMEHT (pas3fioKeHHe NepoKcHIa
BOJIOpOJia B TIPUCYTCTBUHM KaTalM3aTopa, ONpeleleHHe Cpelbl pacTBOPOB BELIECTB € NMOMOIIBIO YHHBEPCATBLHOTO
WHINKATOpa, BIMSHUE Pa3IHUHBIX (aKTOPOB Ha CKOPOCTh XMMHHYECKOM peakiiM, peaklMM HOHHOTO OOMEHa,
KadecTBEHHBIE pPEaKUMH Ha cynbdar-, KapOOHAaT- W XJIOPHA-aHMOHBI, Ha KaTHOH aMMOHMs, pelleHHe
HKCIEPHUMEHTANBHBIX 3aad To TeMaMm «Metamnel» M «Hemerannel») B COOTBETCTBHM € TpaBHJIaMH TEXHHKH
0e30MacHOCTH TNpH OOpallleHMH ¢ BeIleCcTBaMHM M JabOpaTOpHBIM OOOPYJOBaHMEM; MPEACTABIATh PE3YIbTATHI
XMMHYECKOTO KCIIEpUMEHTa B (popMe 3alicH ypaBHEHUH COOTBETCTBYIOILMX peakiuil 1 pOopMyIHPOBaTh BEIBOIBI Ha

OCHOBEC 3THX pE3YJILTATOB

2.8

ChopMUpOBaHHOCTh YMEHWH COOMIOJaTh IpaBMJIa MOJB30BAHMS XUMHUECKOH TOCyIoH M JTabOpaTOpHBIM
00OpyJIOBaHUEM, a TaKXe MpaBUIa OOPAILICHHS C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLMSMH IO BBIOJTHEHHIO

J'Ia60p ATOPHBIX XUMHYCCKHX OIIBITOB

2.9

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpU30BaTh XHUMHYCCKUC TIPOUCCCHI, JCSKAIMUE B OCHOBE IIPOMBIINIJIICHHOTO
TIOJTYUCHHU A CCpHOﬁ KHCJIOTEI, aMMHaKa, a TaKXKC C(bOpMI/IpOBaHHOCTB HpC,Z[CTaBJ'ICHI/Iﬁ 00 O6H_[I/IX HAaYYHBIX MpUHIHUITIaX

U SKOJIOTHYCCKHUX HpO6J'ICMaX XAMHYECKOTO ITPOU3BOJACTBA

XUMHA U )KU3HB. PacuéTel

3.1

ChopMUpPOBaHHOCTb TPEACTABICHUI O XMMHUYECKOM COCTaBISIOIIEH €CTECTBEHHOHAyUHOW KapTHHBI MHpa, POJH
XMMHHU B TO3HAHUM SIBICHUH TPUPOABI, B (POPMHUPOBAHUM MBIIUIEHUS W KYJIbTYphl JIMYHOCTH, €€ (YyHKIIMOHATBEHON
TPaMOTHOCTH, HEOOXOIMMOW AN pelieHUs TPaKTHUECKHX 3ahad M HKOJOTHUECKH OOOCHOBAHHOI'O OTHOILEHHUS K

CBOEMY 3/I0POBBIO U TIPUPOAHOI cperie

32

ChopMUpPOBaHHOCTh YMEHMH KPUTHUECKH aHAIM3MPOBATh XMMHUYECKYIO HH(OPMALMIO, MOTYyHaeMYyK M3 Pa3HBIX

MCTOYHHKOB (CpeCTBa MacCOBOM KOMMYHUKALMH, ceTh VIHTepHET U ApyrHe)

3.3

CdopMUpOBaHHOCTh YMEHHMH cOOMIOAATh MPaBMIa SKOJOTMUYECKH IEecOO0pa3HOro MOBEACHHS B OBITY M TPyIOBOH

ACATCIIBHOCTH B LEIAX COXpPaHCHHUA CBOCTO 3[JOPOBLA U OKPY)KaIOH_[Cﬁ HpHpO,Z[HOfI CpeAbl




Oco3HaBaTh OIMACHOCTH BOBHCﬁCTBHH Ha KHUBBIC OpPTaHNU3MBI OHpC,Z[CJ'IéHHLIX BCIICCTB, ITIOHUMAaA CMBICII ITOKa3aTCIIsA

34 [TJK, nmoscHATs Ha mpuMepax crnocoObl YMEHBIIEHUS M NMPEAOTBPAIIECHUS MX BPEIHOrO BO3ACHCTBHS Ha OPraHU3M
qeJoBeKa
CdopMUpOBaHHOCTh YMEHHUH MPOBOANTH BBIUMCIECHHUS C HCIOJNB30BAaHHUEM TOHATHS «MaccoBas JOJs BellecTBa B
35 pacTBOpe», OOBEMHBIX OTHOILUEHWH Tra3oB NpPH XUMHUECKHX peaKIMAX, MacChl BeIlecTBa MM 00bEMa Ta3oB IO

HU3BCCTHOMY KOJHMYECTBY BCIICCTBA, MACCC WIIH O6’BéMy OOHOT'O M3 YYACTBYIOIIHUX B PCEaKIMHU BCIICCTB, TCIJIOBOTO

3(1)(1)CKTa PEaKIIMN Ha OCHOBC 3aKOHOB COXPaHCHUSA MACCHI BEIICCTB, MPEBPAIICHNA U COXPAHCHUA SHEPTIUN




IIPOBEPAEMBDIE 3JIEMEHTBI COOEPKAHUA

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUA

1

TCOpCTI/ILICCKI/IC OCHOBHBI XMMHHU

1.1

XUMUYEeCKUH d>leMeHT. AToM. Sfnpo aroma, H30TONBI. DNEKTPOHHAs
oboouka. DHepreTHUecke YpoBHH, MTOYPOBHU. ATOMHBIE OpOUTaNH, S-, p-,
d->nemenThl. OcoOeHHOCTH paclpeleleHHs] JIEKTPOHOB MO OpOUTAISIM B
aToMax dJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpAITH

aTOMOB

1.2

[lepuoanueckuii 3akoH u llepuoantveckas cucreMa XUMHYECKUX DIIEMEHTOB
.. Menpeneepa. CBs3p mnepHoaMYeckoro 3akoHa U Ilepumomnueckoin
CHUCTEMBI XUMHUeCcKUX 31eMeHToB [[. 1. MeHaeneeBa ¢ coBpeMeHHOM Teopuen
CTpOEHHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs] CBOMCTB XMMHUYECKUX
DJIIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYyNIaM U

TIiepuoaaM. 3HaucHNE TICPUOANYICCKOTI'O 3aKOHA B PA3SBUTHHN HAYKH

1.3

Crpoenne BemiecTBa. XHUMHYECKas CBSI3b. BHAB XHUMHYECKOW CBS3H
(KoBalleHTHas HeMoJNsApHas W TONApHas, MOHHas, MeTamnudeckas). VoHbI:
KaTHOHBl M aHWUOHBI. MeXaHHW3Mbl 00pa30BaHUs KOBAJIECHTHOM XMMHUECKOM

CBS3U (OOMEHHBIN M TOHOPHO-aKLENTOPHEIH). BogopoaHas cBa3b

1.4

BanentHoCT:. 9J'ICKTpOOTpI/H_[aTCJ'IBHOCTB. CTeneHb OKHCIICHUS

1.5

BCH_[CCTBa MOJIEKYIIIPHOTO n HEMOJICKYIISIPHOTO CTPOCHUA. 3akoH
IIOCTOAHCTBA COCTaBa  BCIICCTBA. Turme KPUCTAJTUINYCCKUX pCH_IéTOK.
3aBHCHMOCTL CBOMCTBA BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/ILICCKOI\;I pCH_IéTKI/I.
Ilongarue o AUCTICPCHBIX CHCTEMAX. HUctunabe N KOJJIOUOHBIEC PAaCTBOPHI.

MaccoBas AO0JId BEIIECTBA B pacTBOPC

1.6

Knaccugpukanms HEOpraHMYecKuX COEIMHEHMI. Homenknarypa

HEOPTaHUYCCKUX BCIICCTB

1.7

Xumudeckass  peakiusa. Knaccudukaims — XMMHUECKMX  peakimii B




HCOpFaHHqCCKOﬁ n OpFaHHqCCKOﬁ XUMHH. 3aKoH COXPAaHCHUA MacCChl
BCIICCTB, 3aKOH COXpPAaHCHHUA W IMIPEBPALICHHUA DHEPIrUU ITIPpH XUMHUYCCKUX

peakuuax

1.8

CKopoCTb peaklnu, €€ 3aBUCHMOCTb OT Pa3IM4IHbBIX (PaKTOPOB

1.9

O6paTI/IMLIC PEaKkInn. XuMudeckoe PaBHOBECHE. cDaKTOpI:I, BIUAIOIIHUC Ha

cocTosiHMe XuMHUeckoro paBHoBecud. [Ipunnyn Jle [llarense

1.10

9J'ICKTpOJ'II/ITI/ILICCKa}I JUucconuamnus. CuiLHEIE U c1a0kle SJICKTPOJINTHI. Cpe;[a
BOIOHBIX PACTBOPOB BCIICCTB: KHUCJIAA, HCﬁTpaHBHaH, rcJIovHasd. PCaKI_[I/H/I

HOHHOTO 0OMeHa

1.11

OXHCIUTETFHO-BOCCTAHOBHTEILHEIE peakunn

HCOpFaHI/I‘ICCKaH XUMUA

2.1

Hemeranmnel. llomoxeHue HemetaimoB B Ilepumonnueckoir  cucreMe
xuMuueckux aeMeHToB J[.11. MeHeneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB.
duznyeckue cBoiiCTBa HEMETAIIOB. AIIOTPONHS HEMETaJUIOB (Ha MpuUMepe

KHcIopo/a, cephl, hocdopa U yrirepoaa)

2.2

XUMHYIeCKHe CBOHCTBA BaKHEHUIINX HEMETAIOB (TaOTE€HOB, CEephl, a30Ta,
docdopa, yraepoga W KpeMHHS) W HMX COeAMHEHMH (OKCHJIOB,
KHCITOPOJCOAEPKALIMX KHCIOT, BOIOPOMHBIX coelWHeHUi ). I[lpuMeHeHue

BaKHEHIITNX HEMETAJIOB U HX COC,Z[I/IHCHI/Iﬁ
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Metannsl. [lonoxenne meramuioB B lleproamdeckoil cucTeMe XMMHUYECKHX
anemenToB J.1I. MenaeneeBa. OcoOEHHOCTH CTPOCHUS DIEKTPOHHBIX
obomouek aToMoB MeTamioB. OOmme ¢u3MUecKue CBONHCTBA METAJIIOB.

CraBel METaJUIOB. DIEKTPOXUMHUYECKHH sl HAPSHKEHUI METaIJIOB

2.4

XuUMHYeCKHE CBOMCTBA BaKHEHIIMX MeTajUloB (HATPHMM, Kalui, KalbIIMH,
MarHui, aJlOMUHUHN, IIMHK, XpOM, Kelle30, Mellb) U UX coequHeHui. Ooiue

CIIOCOOEI TIOJTYUCHHUA MCTAJIJIOB. HpI/IMCHCHI/IC MCTAJJIOB B 6LITy U TCXHHUKC

2.5

TI'enerndeckas cBI3D HCOPTaHNYCCKUX  BCIICCTB, IPHUHALICKAINIUX K




PA3JIMYIHBIM KJIaccaM

3 XUMUA ¥ KU3HD

Ponr xuMuM B obeclieyeHUU 3KOJ'IOFI/ILICCKOI\;I, 3HCpFCTH‘ICCKOﬁ n HHLHCBOﬁ
3.1 6630HaCHOCTI/I, PAa3BUTHH MCIOULIUHBI. Ilonatne o Hay4YHBIX MCETOHAaX

ITO3HAaHUA BCIICCTB U XUMHYCCKHUX pCaKHHﬁ

HpC,Z[CTaBJ'ICHI/ISI 00 O6H_[I/IX HAaYYHBIX TPHHIUIIAX  ITPOMBIIIJIECHHOTO
TIOJIYUCHUA BaYKHEHIITNX BCIICCTB. Yenosek B MHpE BCUICCTB U MATCPUATIOB!:
3.2 BayKHEHIITHE CTPOUTCIIBHBIC MAaTCpHUAIbl, KOHCTPYKIMOHHBIC MaTCpHAIbI,
KpacKH, CTCKIIO, KEpaMHUKaA, MaTCpHAIIbl OJIA 3JICKTPOHUKH, HAHOMATCPpHAIIHLI,

OpPTraHHYE€CKUC U MUHEPAIBHBIC y,Z[O6pCHI/I$I

Xumuga u 3A0POBLEC HCIIOBCKA: IIpaBHUJIa HCHOJB30BAHUA JICKAPCTBCHHBIX

33 IIpenapaTos, IIpaBHIIA 0€30I1aCHOIO MCIIONIBL30BAHHUA IIpenapaToB OBITOBOM

XUMHUHU B HOBCCHHCBHOﬁ KHU3HHU

YUYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O MPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

» Xumus. 11 xknacc. 'abpuensu O.C., Octpoymos W.I'., Ciiagkos C.A. Aknnoneproe odmiectBo «M3narenbero «lIpocsemenne»



