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HOACHUTEJIBHASA 3AITUCKA

[IporpamMma mo XxuMuM Ha ypoBHE CpeAHero oduiero oOpa3zoBaHus pazpaboTaHa
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBaHuU B
Poccuiickoit depeparuuy», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpa3oBarenbHONl mporpammbl cpennero ooOmiero ob6pazoBanus (DOII COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM O0pa30BaTEIbHOM CTaHIAPTE
COO, c yuérom Koumenmuum mnpenogaBaHusi ydeOHOro mpenMera «XUMHS» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peaau3yomux OCHOBHbIE
oOpa3oBaTeNpHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXEHU «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccutickoit denepanuu Ha nepuona g0 2025 roga» (Pacmopsbkenue
[IpaButensctBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJ0B K pa3pabOTKe NpOrpaMMmbl MO XUMHH, K OIPEICICHUIO
oOuieil crpaTerun oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUA OOYYarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» anas 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIIM
koHuenrtyanbHsle mnoioxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp>KaHMs, Pe3yJbTaTOB OOy4YeHUS W TpeOOBaHUW K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, [0JIy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpraHu3alvK, SBJISETCS HEOTHhEMJIEMOW 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXKUT 3aBEpLIAIOLIMM  3TallOM  peaJn3aluyd  Ha
COOTBETCTBYIOILIEM €My ©a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEW, MPHUCYIINX
LIEJIOCTHOW CHUCTEME XUMHUYECKOro 00pa3oBaHMsl. DTH LIEHHOCTH KacaroTCs MO3HAHUSA
3aKOHOB MPUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIECHUS K CBOEMY 370POBBIO U MIPUPOIHOM
cpene. Peanusyercst xumudeckoe oOpa3oBaHUE OOYyYalOLIUMXCS Ha YPOBHE CPEIHETO
o0uiero o0pazoBaHusl CpeACTBAMH Y4eOHOro Mpeamera «XHUMHUS», COACpPKAHHE U
MIOCTPOCHHUE KOTOPOIO OINpEAeeHbl B MPOrpaMMe MO XUMUHU C YUETOM cHelupuKu
HAayKd XUMHUH, €€ 3HA4YCeHHs B MO3HAHMM MPUPOJABI U B MaTEPUATbHON KU3HU
oOIIecTBa, a TakXke ¢ Y4YETOM OOIIMX IeJlel M NPUHIMIOB, XapaKTepU3YIOIIMX
COBPEMEHHOE COCTOSIHME CHUCTEeMbl CpeaHero ooiiero oOpa3zoBanusi B Poccuiickoii
denepanum.

XuMHUsl KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0Co0yl0 poJib B
COBPEMEHHOW LIMBUJIM3ALMHU, B CO3/IaHUHA HOBOM 0a3bl MaTepuaibHOW KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMHPOBAHHUE PAIMOHAIBHOIO HAYYHOT'O MBIIUICHUS, B
CO3/IaHHE€ LEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKaloIlleM MHpe Kak O EIWHCTBE
IpUpOJbl U YeJOoBeKa, KoTopoe (opMmupyeTcs B XUMHUM Ha OCHOBE INOHHMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBS3M MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aMMOJEICTBYsSI C JIPYTMMH €CTECTBEHHbIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThI0 MHUPOBOW KYJIBTYPhl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJla U S>KU3HU KaXI0ro wieHa oOmiectBa. CoBpeMeHHas XHUMHs KaK Hayka
co3ujaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTHMI HampaBjieHa Ha pellieHue
IJI00ANBHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHS 4YEJIOBEYECTBA — CBIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBercTBMM ¢ OOMmMMH [EISIMH W NPUHIUIAMH CPEIHErO OOIIEero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOITOTOBKY
oOy4Jaronuxcsi, HEOOXOJUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCIEUIHOTO BKIIOYEHHS B )KM3Hb COLIMYMa, MPOIOJDKEHHUS 00pa30BaHMsI B Pa3IUYHbBIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  mipeAMeTa  «XUMHsD» — SBISIIOTCS  0a30BbIe  KYpPChl  —
«Oprannyeckas xumus» u «OOmas W HEOpraHuyeckass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUsS KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHUHU (C BKIIOUCHUEM 3HAHUU U3 OOIIEH XUMUM) U
opraHnueckoil xumuu. POpMUpPOBAHHE JAHHOMW CUCTEMbl 3HAHUI TNPU U3YUYECHUH
npeaMera 00ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOI000pasus BEILIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxaHusi KypcoB — «Opranuveckas xumus» U «OOmas u
HEOpraHuyeckas XuMHUs» c(popMuUpoBaHa B MporpaMme IO XHMHH Ha OCHOBE
CUCTEMHOIO TMOAXOJa K M3yYEHUI0 Y4eOHOro Marepuaja U 0O0ycCJIOBIIEHA
HUCTOPUYECKH OOOCHOBAHHBIM PA3BUTHUEM 3HAHUM HA OMPEACNIEHHBIX TEOPETHUECKUX
ypoBHsIX. Tak, B Kypce OpraHM4eCcKoil XMMUHU BEILIECTBA PACCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHWYECKHX COEIMHEHUHM, a TakKe Ha ypOBHE
CTEPEOXUMHUYECKUX U IEKTPOHHBIX NMPEJACTABICHUI O CTpOEHNH BelecTB. CBeleHus
00 M3yyaeMbIX B Kypce BEIIECTBAaX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB [0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce OpraHumueckoil XUMUU
MOJIy4arT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIIEro 0O0pa3oBaHUs
MEPBOHAYAJIbHBIE TPEACTABICHUS O XHMHYECKOM CBSI3M, KJIACCH(PUKALMOHHBIX
IIPU3HAKaXxX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKOU
peakuu.

[log HOBBIM yrjaoM 3peHus B mpeaMmeTe «XuMus» 0a30BOro YypOBHS
paccMaTpUBaeTCs M3YYEHHbIH HA YPOBHE OCHOBHOIO 001ero oOpa3oBaHMs
TEOPETHUYECKUI Marepuan U  (PaKTOJIOrMYECKHUE CBEACHHMS O BEIIECTBAX W
XUMUYECKON peaknuu. Tak, B 4acCTHOCTH, B Kypce «OOmas v HeopraHWYecKas
XUMHS»  OOYyYarolmMMCsl TPEJOCTaBISETCS BO3MOXHOCTH OCO3HATh 3HAUYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOJOJIOTMUECKUX MO3UIUH,
ry0o’ke TMOHSTh HWCTOPUYECKOE HU3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001IaroIIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.



Ennnas cucrtemMa 3HaHUM O BAXXKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX WU NMPUMEHEHHH, a TAKXKE O XHMHYECKHUX PEAKIHUSIX, UX CYUIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus AomnoiHsaeTcs B Kypcax 10 u 11 kmaccoB anemeHTamu
COJICp)KAaHMS, WUMEIOUIMMHU KYJIbTYPOJIOTUYECKUN W NPUKIAAHON XapakTep. OTH
3HaHUSA CIIOCOOCTBYIOT TMOHMMAHHWIO B3aUMOCBSI3M XUMHUHM C JPYTUMUA HayKamu,
pPacKpbIBaIOT €€ poJib B MO3HABATEIbHOW M MPAKTUYECKOM JEATEIbHOCTU YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBKCHHS K MPOIIECCY TBOPUYECTBA B 00JACTH TCOPHUH U
NPAKTUYECKUX MPUI0KEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOILIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TIpo0sieMax, CBSI3AHHBIX C XHUMHEH,
KPUTUYECKA OCMBICIIMBATh HH(POPMAIIUIO W IPUMEHATH €€ JJI MOTOJHEHUS 3HAHUMH,
pElLICHUS] UHTEJUICKTYaJIbHBIX M KCIIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX 3a1ay. B
[EJIOM COJIepaHUEe Y4YeOHOro mnpeaMeTa «XUMHUS» JAHHOTO YPOBHS H3y4YEHUS
OpUEHTHUPOBAHO Ha (POPMHUPOBAHUE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
Uil TOHUMaHusi QuiocopCKuxX HJeH, TaKuX KakK: MaTepuaibHOE €IMHCTBO
HEOPraHMYECKOT0 M OPraHUYeCKOro Mupa, oOyCJIOBJIECHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHUEM, IMO3HABAEMOCTh MPUPOIHBIX SIBICHUNU MyTEM SKCIIEPUMEHTA
W peuieHUus TMPOTHUBOPEUUN MEXKIYy HOBBIMH (aKkTaMU H  TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJM XMMHUU B PEIICHUU HKOJIOTHYECKUX TpodsieMm, a
TaKke MpodieM COEpPEeKEHUs] PHEPreTUYECKUX PECYpPCOB, CBHIPbs, CO3aHUS HOBBIX
TEXHOJIOTUHA 1 MAaTEPUAIIOB.

B mmane pemieHus 3a7ad  BOCHUTAHUS, Pa3BUTUS U COLUAITM3AIUU
oOy4Jaronuxcsi MPUHATBHIE TPOrpaMMOM 1O XUMHUHU TOJIXOJbI K OMNpPENEICHUIO
colepKaHUsi W  TIOCTPOCHHUS TpeIMeTa MpeaycMaTpuBarOT  (GOPMHUPOBAHUE
YHUBEPCAIbHBIX YUE€OHBIX JNEUCTBUM, UMEIOMNX 0a30BO€ 3HAUCHHE JJISl Pa3TUUYHBIX
BUJIOB JICATENHOCTU: pEIIeHUsT npoOieM, TMOUuCKa, aHaliu3a Hu 00padOTKU
uHopMaIuy, HEOOXOAMMBIX [JIi TMPUOOPETEHUs OIbITa MPAKTUYECKOH U
HCCIIEIOBATENbCKOMN AEATEIbHOCTH, 3aHUMAIOIIIECH BaXKHOE MECTO B MMO3HAHUY XUMUH.

B nmpakTthke mnpemnojgaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHEr0o oOIIero 00pa3zoBaHusl, MPU ONPEACICHUU
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJied H3ydYeHHUs TMpeaMeTa HampaBleHHUEeM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO NpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEeIbHOCTU YEJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyIbTyphbl. C
METOJUYECKOM TOYKH 3pPEHUS TaKOW TMOJAXOJ K OMNPEACIICHUIO IeJed H3ydYeHHs
MpeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.

CornacHo MaHHOW TOYKE 3pEHUs TJaBHBIMHM LEJSIMH H3YYEHHS] NpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (¢dopMUpPOBaHHE CHCTEMbl XHMHYCCKMX  3HAHWA  Kak  BaKHeHIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBBIC TMOHATHSA, (YH/IaMEHTAIbHBIE 3aKOHBI MU TEOPUU XUMUHU,



OCBOGHHE f3bIKa HAyKH, YCBOCHHE U IOHHUMAaHHE CYUIHOCTH JOCTYIMHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHEH HX
pa3BUTHUS U CTAHOBJICHMUSI,

e (opMHpOBaHHE M pa3BUTHE IPEICTABICHUN O HAYyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUECKHUX PEaKINid, HECOOXOAUMBIX ISl IPHOOPETEHUsT YMEHUN
OpPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBICHUN, UMEIOIIUX MECTO
B IIPUPOJE, B IPAKTUYECKON U NTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHMH U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM  XUMHYECKOI'O  HKCIEPUMEHTa,  COOJIIOJICHUEM  IPaBUI
0e30macHOT0 OOpaIIeHUs ¢ BEIIECTBAMH.

Hapsiny ¢ sTum, conepskaTenbHas XapakTEpUCTHUKA eIl U 33734 W3YYCHHS
npeaMeTa B MporpamMMme 1o XMMUM YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHUHM C
HOBBIMU TPUOPUTETAMU B CUCTEME cpenHero oobuiero odpa3zoBanus. Ceroass B
IpenojaBaHUM XUMUU B OOJbIIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJIep KaHus 00y4YeHHsI, OpPHEHTUPOBAHHOMN Ha MOJTOTOBKY BBITYCKHUKA
00111€00pa30BaTeIbHON  OpraHu3alii, BIAJACIONIET0 HE HAO0OpOM 3HAHUN, a
(YHKIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHUSIMH aKTUBHOI'O
MOJIyYeHUsI 3HAHUW U TPUMEHEHUS HX B pPEATbHOM JKU3HU Uil pEIICHUs
MPAKTUYECKHX 3a]1a4.

B cBs3UM ¢ 3THM TIpH M3YYEHHH TIpeaMeTa « XUMUS» TOMHUHHUPYIOIIee 3HAUCHHE
MpUOOPETAIOT TaKUE LETU U 3aJa4H, KaK:

ajanranus oOy4aromMXCsl K YCJIOBHSIM JAMHAMUYHO Pa3BUBAIOLIETOCS MUDA,
dbopMHpOBaHHE  HHTEJUIEKTyaJlbHO  pPa3BUTOW  JMYHOCTH,  TOTOBOM K
camMo00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHSATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX >KM3HEHHBIX CHUTYallMsIX, CBS3aHHBIX C BEIECTBAMHU U X
PUMEHEHUEM;

(¢opMupoBaHne 'y  oOydyaroIIMXCSl  KIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIMIMX YHHUBEpPCAJIbHOE 3HAYCHHE [UIS PAa3UYHBIX BUIOB
NEeSATENbHOCTU: peleHus: MpoljieM, MOMCKa, aHanu3a U o0pabOTKH HH(POpPMALIHH,
HEOOXOUMBIX JJIsl PUOOPETEHHsSI ONBITA ACSITEIFHOCTH, KOTOPAsi 3aHUMAET Ba)KHOE
MECTO B MO3HAHWM XHUMHH, a TaKXkKe Ui OLIEHKM C TMO3ULUNA 3KOJOTUYECKOU
0€30MMacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMUYECKUX MPOLECCOB HAa OpraHU3M
YeJIoBEeKa U MPUPOJIHYIO CPEAY;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEUIEKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcs: CoCOOHOCTH CaMOCTOSITENBHO MPHUOOPETaTh HOBBIC
3HAaHUA N0 XMMHUU B COOTBETCTBUU C YKU3HEHHBIMH MOTPEOHOCTSMH, MCIIOJIH30BATh
COBpEeMEHHbIe MH(GOPMAIMOHHbIE TEXHOJOTHH JUIsl MOMCKAa M aHanu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJIeP KAHNUS;

dopMupoBaHrE W Pa3BUTHE y OOYYAIOIIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHHSI, HaOII0AaTeIbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPBhIE OCOOEHHO



HEOOXOJIUMBI, B YaCTHOCTH, IpPH IUIAHUPOBAHWW M MPOBEACHUN XUMHUYECCKOTO
IKCIICPUMECHTA;

BOCIIUTaHWE Yy oOydaromuxcs yOeKAEHHOCTH B  T'YMaHHUCTHYECKOU
HapaBIEHHOCTH XWMHHU, €€ BAKHOW pOJM B PEHICHUH TIOOATBHBIX MpoOiieM
PaAIMOHAIIBHOTO TIPHUPOIOIIOIH30BAHNSA, TOMOJHEHHUSI YHEPTETUYECKUX PECypCOB H
COXpaHEHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHHWS HEOOXOIUMOCTH OEpEKHOTO
OTHOIICHUS K TMPHUPOAEC M CBOEMY 3JIOPOBBIO, a TaKXe NPUOOPETCHHUS OIbITa
UCTIONb30BAaHUSl TIOMYYCHHBIX 3HAHUH IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYAIUX, CBSI3aHHBIX C XUMHUYECCKHUMH SBIICHUSMHU.

B yueOHOM mutane cpennero ooiero o0pa3zoBaHus npeaMeT « XUMus» 6a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHON 001acTh «EcTecTBEHHO-HAYYHBIC PEAMETH.

OO1mee yuciio 4acoB, OTBEACHHBIX I M3yYCHUS XUMHH, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopa3zoBanus, cocrabisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B Hegeno), B 11 kimacce — 34 yaca (1 yac B Hezeno).



COJEPXAHUE OBYUYEHUA
11 KITACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XHUMHUYECKUH 3J1eMEHT. ATOM. fIipo atoma, H30TOMbI. DJIEKTPOHHAsA 000JI0UKA.
DHEepreTUYecKUe ypOBHHU, MOAYPOBHH. ATOMHBIE OpOWTaiu, S-, P-, - DIIEMEHTHI.
OcoOeHHOCTH pachpeliesIeHUs] AJEKTPOHOB IO OpOUTalIsIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpALIUs aTOMOB.

Ilepnogmueckuit 3akoH u [lepronnueckas cucrema XUMUYECKHX 3JIEMEHTOB /.
N. Menneneea. CBsA3p NEpHOOMYECKOro 3akoHa U llepmommueckol cuCTEMBI
xumudeckux snemeHToB J[. M. MenpaeneeBa ¢ COBPEMEHHOM TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM H3MEHEHHUS CBOWCTB XHUMHUYECKHUX JJIEMEHTOB H
00pa3zyeMbIX UMM IPOCTHIX U CI0KHBIX BEHIECTB 10 TPyIIaM U IepruoaaMm. 3JHa4YeHUe
IIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBsI3b. BHIBI XUMHYECKOW CBS3M
(koBaJieHTHasi HEMOJsipHAasT W TMOJSIpHAsl, WOHHAs, MeTaJUTM4ecKas). MexaHu3MbI
oOpa3oBaHMsI KOBAJIGHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH H  JOHOPHO-
akienTopHblii). Bogopomnas cBsa3b. BaleHTHOCTh. DIEKTPOOTPULIATENHHOCTD.
Crenenb okucneHus. MMoHbl: KAaTHOHBI 1 AHUOHBI.

BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. THUIMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAIIINYECKON PEIETKHU.

[lonatne o nucnepcHeIX cucrtemax. VICTHHHBIE WM KOJUIOWIHBIE PACTBOPBI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHMYEeCKUX BeIIeCTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakums.  Knaccuukamuss ~— XMMHUYECKMX — peakiuii B
HEOPraHUYE€CKOW U OPTaHUYECKON XMMHUHU. 3aKOH COXPAaHEHUSI MacChl BEIIECTB, 3aKOH
COXPAaHEHHS U MPEBPALIECHUS SHEPTUHU NPU XUMUYECKUX PEAKIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTtumbie
peakiuu. XuUMUUeCcKoe paBHOBecue. DakToppl, BIMAOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

Onextposmtuueckas auccornuanus. CuibHbIe U cladbie daekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHASL.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.



OKCIEpUMEHTAIbHbIE METOJbl HM3Y4YEHHs] BEIIECTB M UX MPEBPAILICHUIL:
neMoHctpanus tadmui «llepuoguueckass cucrema xumuyeckux snemeHToB JI. .
MenneneeBay, HU3ydyeHHE MOJCNIEH KPUCTAIUIMYECKUX PEIIETOK, HaOMI0JIeHUe U
OMKCaHUE JAEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3ioKEHUE MEPOKCUIA
BOJIOPO/JIa B MPUCYTCTBUMU KaTallU3aTOpa, OMPEACICHUE CPEAbl PACTBOPOB BEILIECTB C
MTOMOIIBI0 YHUBEPCAIBHOTO HWHAMKATOPA, PEAaKIIMM WOHHOTO OOMEHA), MPOBEACHHE
MpaKTHUECKON paboThl «BiusHUe pa3iauuHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkuum».

Pacuérnrlie 3agaun.

Pacuétel 1O  ypaBHEHUSIM XUMHUYECKUX pEakiuid, B TOM  4YHUCIE
TEPMOXUMUUYECKUE PACUEThI, PACUEThI C UCIOJIB30BAHUEM MOHSITUSA «MaccoBas IOJs
BEILIECTBAY.

Heoprannyeckasi xumust

Hewmeramisl. [lonoxenne HemeraioB B [lepuoanueckoil cucteMe XUMUYECKHUX
sanementoB J[. U. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MYECKHE
CBOMCTBa HEMETAJJIOB. AJUIOTPONHUS HEMETAIOB (HAa MpUMEpPEe KHUCIOPOJa, CEphI,
dochopa u yraepona).

XHUMUYECKHE CBOWCTBA BAXXKHEHIIMX HEMETAJUIOB (TaJIOT€HOB, CEpbI, a30Ta,
dbocdopa, yrieposa U KpeMHHUsI) U UX COCTUHEHUHN (OKCHIOB, KUCIOPOICOAEPKAIIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprMeHeHnE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. Ilonoxenne meramioB B Ilepuonnueckoil cucreMe XUMHUYECKHUX
anemeHToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OO0mue ¢usndeckue cBoiicTBa MeTauioB. CIUiaBbl METaJIJIOB.
DIIEKTPOXUMHUYECKUHN PSI HAMIPSIKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATpPUM, Kalui, KaJabIIUM,
Mar"ui, aJlOMUHUHI, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mme crocoObl monydeHus: mMeTawioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEHMs] BEIIECTB M UX MPEBPAIICHUI:
u3ydeHue KoyuieKuuu «MeTamipl M CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a/a4, HaOJI0JeHUE W ONHCaHUE JIEMOHCTPAllMOHHBIX U
Ja00pATOPHBIX OIMBITOB (B3aMMOJCHCTBUE THUAPOKCHIA AJTIOMUHHUS C PAacTBOPAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuétnrble 3amaun.

Pacuérel Macchl BemiecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJIMYECTBY
BEII[ECTBA, Macce Wi OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOJYKTOB PEAKIIMH, €CIIH OJTHO U3
BEIIIECTB UMEET MPUMECH.

XuMHUA U KU3Hb



Ponp xumMum B oOecreueHUH SKOJIOTHYECKOM, SHEPTeTHUECKOW W TMHINEeBOU
0e30macHOCTH, Pa3BUTUM METUIMHBL. [loHSATHE O HAyYHBIX MeETOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOIMMX HAYYHBIX MPUHIIUIAX MPOMBIIUIEHHOTO MOJTYYEHUs
BKHEUIIINX BEIIECTB.

UenoBek B MHUPE BEHIECTB W MATEPUATIOB. BAXKHEHUIINE CTPOUTEIBHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MAaTepHUalbl, KPACKH, CTEKIIO, KEPAMUKA, MATEPHUAIbI
JUTSI JIEKTPOHUKU, HAHOMATEepUaJIbl, OPraHUYECKUE U MUHEPATIbHBIE YA00PEHHUS.

XuMHUST W 3I0POBbE UEIOBEKAa: MpaBWiia HCIOJIb30BaHUSA JIEKAPCTBEHHBIX
MpenapaToB, NpaBuiia 0€30MaCHOTO UCIOJIB30BAHUSI MpenapaToB ObITOBON XMMHH B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsI3ed MPU U3yYEHUU OOIIEH U HEOPTaHUYECKOU
xuMuH B 11 Kjacce oCcyliecTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX TOHSATUM, TaK U TOHATHUM, SBIISIIOIIUXCA CHUCTEMHBIMHU JJIS OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LHKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: HAY4YHBIM (HhaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCUPUKaLUs, MEPUOAUIHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusuKa: Marepus, SHEPTUs, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIA, DHEPIETUYECKUN YpPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHME BEIECTBA, (M3UYECKUE BEIMYMUHBI M €IUHUIIBI HX
U3MEPEHUsL, CKOPOCTb.

buonorusa: kieTka, opraHusM, SKocucTtema, Ouocdepa, Makpo- H
MUKPODJIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAaeMble, TOIUIUBO,
pecypchl.

TexHoJOrusl: XMUMHUYECKAsT MPOMBIIUIEHHOCTb, METAJLTyprus, MNPOU3BOICTBO
CTPOUTEIIBHBIX MaTE€pPUANIOB, CEIbCKOXO3AMCTBEHHOE TMPOM3BOJCTBO, MHILEBAs
MIPOMBIILICHHOCTb, dbapMaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAaJoOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XNMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUSA
oOyYarolmuMuca MpoOrpaMM  CpeAHero ooOmero oOpa3oBaHUs  (JUYHOCTHBIM,
METanpeAMETHBIM UM NpeAMETHbIM). HayuHo-meroanueckoil OCHOBOW  AJis
pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS IMPOrpaMM CPEAHETO OOIIEro
oOpa30BaHMUsI SIBJISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS NpeaMeTa «XUMHUS» Ha YPOBHE CpPEIHETro
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISAIOLINUE!

OCO3HaHHEe OOYyYalOIIMMUCS POCCUHCKOM T'pakJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEICTICHHIO;

HAJIM4YMEe MOTHBALIMU K 00y4EHHIO;

[[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH ¥ UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIMXcsi PYKOBOJICTBOBATHCS B CBOEH
JESTEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TPHUCYITUMHU [EIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHus;

HaJIMYUE IMPaBOCO3HAHHUS HKOJIOTUYECKON KyJNbTYpbl M CIHOCOOHOCTH CTaBUTH
LEJH U CTPOUTH )KU3HEHHBIE IJIaHbl.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS NpeaMeTa «XUMUS» JOCTUTAIOTCS B
€IMHCTBE Y4eOHOW W BOCHHUTATEIHHOW JEATENBHOCTH B COOTBETCTBHHU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH H
ujearaMu pOCCUIICKOro rpakJaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
M [paBWIaM{ T[OBEACHMS, CIOCOOCTBYIOIIMMHU TIpolleccaM  CaMOIO3HAHMUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHSI TUYHOCTH 00YJaIOITUXCA.

JIMuHOCTHBIE  pe3yJbTaThl OCBOGHHUS TpeaMeTa «XHUMHS»  OTPaKaroT
cOPMHUPOBAHHOCTh ONBITA [MO3HABATEIHHOW U TPAKTHUYECKOH ACSITEIbHOCTU
oOydaromuxcs 1Mo peanu3aliy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4YHCIE B
YaCTH:

1) rpa:KaaHCKOr0 BOCIMTAHMA

OCO3HaHUsI OOYYAIOIIMMHUCA CBOWMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEM,
YBa)KCHHUSI K 3aKOHY U MPaBOMOPSIKY;

NpPEICTaBICHUs] O COLMAJIbHBIX HOpMax MW MpaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATETLHOCTH MPU CO3JAHUN yIeOHBIX
MIPOEKTOB, PEIICHNN YY€OHBIX M TIO3HABATEIBHBIX 3a/a4, BBHITOJIHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ PAa3IUYHbIX BUJOB YU€OHOHU AESTEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHUA:

LIECHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTEYECTBEHHOW XMMUH;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHUS TOrO, YTO JOCTH)KEHUS HAYKH €CTh PE3ybTaT
JUIMTENbHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpECca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEAYIOUIEM aHAIA3E
uH(}OpMAaIUU O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYalluH, CBS3aHHBIC C XMMUUYECKUMU SIBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTUPYSICh HA MOpPaJIbHO-HPABCTBECHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE IOBEICHHE M TOCTYNKHA CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCIEACTBUM ATUX
MIOCTYTKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MOHMMAaHUSl I[EHHOCTEH 3I0pOoBOrO0 W  0Oe30macHOro  o0pa3a  KHM3HU,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (PU3HUYECKOMY H
MICUXWYECKOMY 37]0POBBIO;

coOmro/ieHrss TpaBwil 0e30macHOro oOpallieHusi C BEIIeCTBaMH B OBITY,
ITOBCEJHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl I[IEHHOCTH TMPAaBUJI  UHAUBUAYAIBHOTO U  KOJJIEKTUBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIIUSX, YTPOKAIOIIHNX 3[I0POBBIO U )KU3HHU JIOCH;

OCO3HAHUS TIOCIEJACTBUNA W HEMPUSTHS BPEIHBIX MPUBBIYCK (YMOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMITIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
NeATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HON, TBOPUYECKOM U IPYTUX BUAAX JEATECIbHOCTH;

YCTAHOBKHM Ha aKTMBHOE Y4aCTHE B PEIICHUH MPAKTHYECKUX 33724 COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEHUIO Mpodeccuil pa3IMuyHOro pojia, B TOM
YuCJIe Ha OCHOBE MIPUMEHEHUS TTPEAMETHBIX 3HAHUHN TT0 XUMUH;

YBOXKEHUS K TPYAY, JIOJISIM TPYJa U PE3yIbTaTaM TPYAOBOU AESITENbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUU
oOpazoBanusi, Oyaymiei npodeccnn u peanu3anui COOCTBEHHBIX )KU3HEHHBIX TIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 1€JIeCO00pa3HOr0 OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUSl IJIO0AJTBHOTO XapakTepa OKOJOTUYECKUX MpoOsaeM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COUUAIBHON CPEJIbI;

OCO3HAHUS HEOOXOIMMOCTH MCTIOIB30BAHMS JTOCTHKCHUN XUMUU TSI PEIICHUS
BOIMPOCOB PAMOHAIIBHOTO MPUPOIOIIOIB30BAHMUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, IPUHOCIIIUX BPENl OKPYKAKOLWIENH TPUPOTHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJOTMUECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILATH UX;

HaJIMYus Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, AKOJOTHUUECKON KYIbTYpHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTHYECKON HAMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMHU B MO3HABaTEIbHOW, KOMMYHUKATUBHON U COIIMAIIBHOW MPaKTUKE, CIIOCOOHOCTH
Y YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUU XeMOpoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMaHUsl cHeruUK XUMUU KaK HayKd, OCO3HaHUs e€ poiu B
(GbOpMHUpPOBaHUM PAIIMOHATILHOTO HAYYHOTO MBINUJICHUS, CO3JaHUM 1EJTOCTHOTO
MPEJCTaBICHUST 00 OKpPYXaIoIIeM MHUpPE KaK O €IWHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEHICHUU MpoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMUH JJISI COBPEMEHHOM IMBUIIU3AIUH:
B €€ TYMaHHUCTUYECKON HANpPaBJICHHOCTH M BAXHOW POJU B CO3JaHUM HOBOUM 0a3bl
MaTepUAIbHOW KYJBTYPhI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTONYMBOTIO Pa3BUTHUS
YEJIOBEUECTBA — CBIPHEBOM, DSHEPreTUYECKOM, TMHUIIEBOM H  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYCHUN YCIIOBUN YCIICITHOTO TpyJa U
HKOJIOTUYECKH KOM(POPTHOM KMU3HH KAXKIOTO YiIeHa OOIIeCTBa;

€CTeCTBEHHO-HAyYHOM  TIPaMOTHOCTH: TOHMUMaHUS  CYUIHOCTH  METOJIOB
MO3HAHUS, HWCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJlydyaeMble 3HAHUS JJIsI aHAIu3a U OOBSACHEHUS SIBICHUU OKPYXAIOIIETO MHpa U
MPOUCXOSINUX B HEM M3MEHEHHWH, YMEHUS JIeJlaTh OOOCHOBAHHBIC 3aKITIOYCHUS Ha
OCHOBE HAay4HBIX (PAKTOB M MMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUs JOCTOBEPHBIX
BBIBO/IOB;

CITIOCOOHOCTH  CaMOCTOSITEJIbHO —HCIOJB30BaTh XMUMHUYECKUE 3HAHWUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;



MHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKON 1€ATEIbHOCTH;

TOTOBHOCTHU U  CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3OBaHUIO |
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM IO XUMHU B
COOTBETCTBHUHM C KU3HEHHBIMU [TOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSM TpyAa B pa3IUyYHBIX cdepax mnpodeccuoHaIbHOM
NEeSATENbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOSHUS Y4YeOHOro mpeamera «XuUMHUS» Ha
YpOBHE CcpeaHero o011ero 00pa3oBaHms BKIIOYAIOT:

3HAYUMBbIE TUTS dbopMupoBaHus MHUPOBO33PEHHUS oOyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYyUYHbIC ITOHATHS, OTPa)KaoIIHe
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa H CHenudUKy METOJ0B II03HAHMS,
HCITOJIb3YeMBIX B ©CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBJICHHE,
MpoIIecC, CUCTEMa, HAydHBIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClieI0BaHNEe, HAOMI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC Yy4ueOHbIe JeHCTBHUS (ITO3HABaTEJbHBIC, KOMMYHHUKATHUBHBIC,
peryJaTHBHBIE), oOecrnieunBaromye GopMupoBaHre (PyHKIMOHAIBHOM T'PaMOTHOCTH
1 COIMATBHON KOMITETCHIIMH 00YYaIOmuXCs;

CIIOCOOHOCTH 00YYaIOIIUXCSl MCIOJIb30BaTh OCBOECHHBIE MEXKIUCIUILIMHAPHEIE,
MHUPOBO33pPEHYECKHE 3HAHUS W  yHUBEpPCAJIbHBbIC  y4YeOHBIC  JICHCTBUA B
MMO3HABATEJILHON U COIUAJIbHON MPAKTHKE.

MeranpenMeTHbIE  PE3yIbTaThl  OTPa)KalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

OBiaangenne YHHUBEPCATbHBIMHU yueOHBIMHU NMO3HABATEJIbLHBIMH
AEUCTBUSIMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyadu3UpoBaTh MPoOJIeMy, BCECTOPOHHE
e€ paccmaTpuBaTh;

OTpenensaTh IENN JCSITCIBHOCTH, 3aJaBas TMapaMeTpbl M KPUTEPHH WX
TOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C IMTOCTABICHHBIMH ICIISIMU;

UCIIOJIb30BaTh IMPU OCBOCHUW 3HAHUM NTPUEMBI JIOTHUYECKOTO MBIIIICHUS —
BBIJICISITh XapaKTepHbIE TPHW3HAKW TIOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b,
HCITOJIB30BaTh COOTBETCTBYIOIIUE TMOHATHUS I OOBSICHCHHS OTHACIBHBIX (PAKTOB H
SIBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHH JIUIS KJIACCHU(PUKAIIMN BEIIECTB U XUMHUCCKUX
pEaKLNiA;

yCTaHABIMBATh  MPUYUHHO-CICJACTBEHHBIC  CBS3M  MEXKAY  HM3ydaeMbIMU
SIBJICHUSIMU;



CTPOUTH JIOTHUECKHE pacCyXKAeHUs (MHAYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTUH), BBIBIATH 3aKOHOMEPHOCTM M MPOTUBOPEUYUS B paccMaTpUBaEMBbIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

OPUMEHATh B MPOIECCE MO3HAHUS, MCIOJIb3yEeMble B XMMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, TPEOOPA3OBBIBATh MOJCIIbHBIC MPEACTABICHUS — XUMHUECKHUN
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKasi GopMyJia, ypaBHEHHUE XUMHUECKON PEaKIuu —
OpU peHIeHHH YYeOHBIX IMMO3HABATENbHBIX M MPAKTUYECKUX 3a4ad, NPUMEHATH
Ha3BaHHbIE MOJCJIbHBIC MPEACTABICHUS JIJISl BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHI.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUSI:

BJIQJIETh OCHOBAMHM METOJOB HAay4YHOTO MO3HAHHUS BEUIECTB M XUMUYECKUX
peaKkiuu;

(opMyIMpPOBATH LIETU U 3a]1a4K UCCIIEIOBAHUS, UCIIOJIb30BaTh IOCTABICHHbBIE U
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBHI g (OPMHUPOBAaHUS THUIOTE3bl 1O TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

BJAJIeTh HaBbIKAMHM CaMOCTOSITEIBHOIO IUIAHUPOBAHHUA U IMPOBEACHUS
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHUS HaONIOaTh 3a XOJO0M
mpolecca, CaMOCTOSTENBHO TMPOTHO3UPOBATH €ro pe3ynbTaT, (OpMyIupOBaTh
0000IIEHNST U BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YNbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHMUECKOHM  HMCCIIEOBATENBLCKOM M IPOEKTHOU
JESITeIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB PpEUICHHUS TMPAKTUYECKUX 3a/]ay, NPUMEHEHHIO PAa3JIUYHBIX METOIOB
MO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATbCS B  PA3JIMYHBIX HUCTOYHMKAX uHPopManuu (Hay4yHO-
NOMYJISIpHAs TUTepaTypa XUMUUYECKOTO COJIEpKaHus, CIIPaBOYHbIE TTOCOOUSI, pECYPChI
WNurepHera), aHanu3upoBaTh HH(DOpPMALMIO  PA3IUYHBIX BHUJIOB H  (OpM
MpEe/ICTaBICHNS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

(opMynupOBaTh 3ampochl U NPUMEHATh pa3jIMYHble METOABI MPH MOUCKE U
otoope wuHbOpPMAIIUM, HEOOXOAUMOM JJIS  BBINIOJTHEHUS  y4eOHBIX  3a7ad
OIIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJB30BAHUS ~MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BRIOUPATh ONTHUMANIbHYIO (OPMY MpeICTaBIeHU HHPOPMAIIUN
(cxempl, TpaduKy, TUArpaMMbI, TAOJIUIIBI, PUCYHKH U IPYTHE);

MCTIONb30BaTh HAYYHBIN S3BIK B KaYECTBE CPEACTBA MPHU padOTe C XUMUYECKOU
uHpopManuen: NPUMEHSITh MEXNpeaMeTHble ((U3UMYecCKue W MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, hOpMYIIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;



UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaIJISITHOCTH.

OBi1aieHHe YHHBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUAMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAa€MOW TE€Mbl B XOJ€ AUAIora W/WiH
JTUCKYCCUH, BBICKA3bIBATh HUJIEU, (POPMYIUPOBATH CBOU MPEMJIOKEHUS OTHOCHTEIBHO
BBIIIOJIHEHHUS MTPEUIOKEHHON 3a1a4u;

BBICTYIIaTh C MPE3CHTALMEN pE3yJIbTAaTOB II03HABATEIBHONW JEATEIIBHOCTH,
[OJIyYEHHBIX CAMOCTOSITENBHO WJIM COBMECTHO CO CBEPCTHMKAMU IPH BBIIOJHECHUU
XUMHUYECKOTO JKCIIEpUMEHTA, MPAKTHUYECKON pabOThl MO HCCIENOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajl3alui yueOHOro mpoekTa u (OpMyJIMpPOBaTh BBIBOJIBI IO
pe3yabpTaraM NPOBEAEHHBIX HCCIEHOBAHUW IyTEM COIVIACOBAHUS ITO3HUIMN B XOIE
o0CyX/IeHHsI 1 0OMEHA MHEHUSIMHU.

OBiaieHue YHMBEPCAJIBHBIMH PeryJISTHBHBIMH ACHCTBUAMMU:

CaMOCTOATEJIPHO IUIAHUPOBaTh M OCYIIECTBISATH CBOK  ITO3HABATEJIbHYIO
NEATENIbHOCTh, OINpelensas €€ [elMd W 3aJa4d, KOHTPOJIMPOBATbH U II0 MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil  aJlfOPUTM  ACHUCTBUH  NpH
BBIIIOJTHEHUM y4e€OHBIX M HCCIEAOBaTENbCKUX 3a/lay, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CIMOCOO HX pElIeHUus ¢ YYETOM TOJY4YEHUS HOBBIX 3HAHMHU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIISTh CAMOKOHTPOJIb CBOEU JEATEIBHOCTA Ha OCHOBE CaMOaHalu3a u
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias u HeopraHu4ecKass XUMHUs
OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUI: O  XUMHUYECKOM  COCTaBJISIFOLIEH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIM XUMHUHU B TTO3HAHUU SIBIICHUIN MPUPOJIHI,
B (opMUPOBaHMM MBIIUICHUS M KYyJbTYpbl JHMYHOCTH, €€ (PYyHKIMOHATHHON
IPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHHS MPAKTHUYECKUX 3a/lad M SKOJOTHUYECKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHYECKMX  3HAaHW,  KOTOpas  BKJIOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYECKH DJIEMEHT, aToM, Hu30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTh, JJICKTPOOTPHULIATEIHOCTh, CTENEHb OKHCJICHUSI, XUMUYECKasi CBS3b
(KoBaJIeHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KpUCTAJIMYECKasT peniéTka,
TUNBl  XMMWYECKUX  PEAKLMH,  pacTBOpP,  DBJEKTPOJHUTHI,  HEIJICKTPOJUTHI,
AJIEKTPOJIMTUYECKAsA  JUCCOLMAIMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON pEeaKlMh, XUMHUYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJICKTPOJUTUYECKON AUCCOIMAIMU, Tepruoandeckuil 3akoH [l. 1. MeHneneeBa, 3akoH



COXpPAHEHUs MacChl BEIECTB, 3aKOH COXPAHEHHS M MPEBPAIICHUS SHEPruu Mpu
XUMUYECKUX  pPEaKILUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHI  SI3bIK  XUMUH,
MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE ITOHMMAHHS MPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOrMYECKHE CBEACHHS O CBOMCTBAX,
coCTaBe, IMOJIyYeHUU U 0€30MacHOM HCIIOJIb30BAHMM Ba)KHEUIINX HEOPTraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOM IEATEIHHOCTH YEIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpHbIE TPU3HAKH MOHITHH,
YCTaHABIIMBaTh WX B3aHUMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIHUE IOHATHS MPH
ONMCAaHUH HEOPTraHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHHUI HCIONB30BaTh XUMHYECKYIO CHMBOJIUKY MJIs
cocTtaBieHUs:  (GOopMyln  BEHIECTB M  YPaBHEHMHA  XUMHUYECKHX  PEaKIIHi,
cucrematudeckyro HoMeHknatypy (IUPAC) u TpuBMandbHble Ha3BaHHUS OTIEIBHBIX
HEOpraHWYEeCKUX BellecTB (YrapHblil Tra3, YIJIEKUCHbI Tra3, aMMuak, raméHas
U3BECTb, HETalIEHas U3BECTh, IUTHhEBAS COMA, TUPUT U JIPYTHE);

c(OpMHUPOBAHHOCTh YMEHUU OIpPEAENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS
XUMUYECKUX D3JEMEHTOB B COEIUHEHUSX pa3JIMYHOIO COCTaBa, BUJ XHWMHUYECKOU
CBs3M (KOBaJCHTHAs, MOHHAs, METaJUIMYEeCKas, BOJOPOJHAsA) B COCAMHEHHUSX, THUII
KPUCTAJJIMYECKON PEIIETKH KOHKPETHOrO BEILIeCTBa (aToMHas, MOJEKyJspHas,
MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOAHBIX PAaCTBOpPaX HEOPTaHMYECKHUX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh IPUHAIIIEKHOCTh HEOPTAHUYECKHUX
BELIECTB II0 UX COCTaBY K ONpPEIEIEHHOMY KiacCy/Tpynne COSAUHEHUU (IpOCThIe
BELIECTBA — METAJJIbl U HEMETaJUIbl, OKCUJbI, OCHOBAaHUS, KUCIOTbI, aM(pOTEpHbIE
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUMN PACKPBIBATh CMBICI Mepuoauyeckoro 3akona J1. 1.
MenzeneeBa U JIEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYI0, OOBSICHUTENIbHYIO U
MIPOTHOCTHYECKYIO (PYHKITUU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh IEKTPOHHOE CTPOECHUE aTOMOB
XUMHAYECKUX dJeMeHTOB 1—4 mnepuonos Ileproanyeckoil CHCTEMBI XHMHYECKHUX
anemeHToB JI. M. MeHneneeBa, UCHONB3ysl MOHATHA «S-, P-, O-3IEKTpOHHBIC
opOUTaNN», «IHEPreTUYECKUE YPOBHHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHs
CBOMCTB XMMHYECKHMX 3JEMEHTOB M HMX COCOUMHEHUN II0 IEpUOJaM M TpyIIaM
[Tepnoanueckont cucTeMbl XUuMHUYECKUX 351eMeHTOB [. 1. Menneneesa;

c(OPpMHUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIKE
XUMUYECKME  CBOMCTBA  HEOPraHMYECKHMX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYLIECTBOBAHWE TE€HETHYECKOW CBSA3M MEXKIYy HEOPraHWYECKUMH
BEILECTBAMH C [TOMOILBI0 YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATH XHMHUYECKHE PEaKUUU IO
pa3MYHBIM TpHU3HAKaM (YKUCITYy M COCTaBY pEAarupyrolluX BEIIECTB, TEMIOBOMY



abdexTy peakiuy, W3MEHEHHIO CTEMEHEH OKHCIICHUS JJIEMEHTOB, OOpaTUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTABJISITH YPaBHEHUS PEAKIMN pa3InYHBIX
THUIIOB, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHUsI PEaKIMii MOHHOTO OOMEHa, YUMThIBAs
YCJIOBHSI, IPH KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA,

chOpPMUPOBAHHOCTh ~ YMEHHIl  MPOBOAUTH  pEAKLUH, TMOATBEPKAAIOIINE
KauyeCTBEHHBIH COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, pPACIO3HABAThH
OMBITHBIM MYyTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOpPMUPOBAHHOCTh ~ YMEHHUW  pacCKphIBaThb  CYIIHOCTh  OKHUCIHUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS JJIEKTPOHHOrO OanaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBIACHITH 3aBUCHMOCTH CKOPOCTH XWMUYECKOU
pPEaKIMK OT Pa3INYHbIX (PAaKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeINIHero Bo3aeicTeus (mpuniui Jle [larense);

chOpPMHUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaThb XHUMHUYECKHE IPOIIECCHI,
JeKallie B OCHOBE IPOMBIIUICHHOTO TOJYyYEHUs] CEpHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOICTBA;

c(OpPMHUPOBAHHOCTh YMEHUW TMPOBOAWTH BBIYUCICHUS C HCIIOJIb30BAHUEM
MOHSITHS «MaccoBas JIOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MpU
XUMUYECKUX PEaKlUsIX, MacChl BEIIECTBAa WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIM O0BEMY OJHOIO M3 Y4YacTBYIOIIMX B pEaKLUU
BEIIECTB, TEIUIOBOTO 3(p(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHs] MAacCChl
BEIIECTB, MPEBPAILICHUS U COXPAHEHUS DHEPTHH;

c(hOpPMHUPOBAHHOCTh YMEHUHN COOJIOATh TMpaBuja MOJb30BAHHUS XUMHUYECKOU
MOoCy/lIol ¥ JabopaTOpHBIM O00OpYy/IOBaHHWEM, a TaKXe IMpaBujia OOpamlieHus ¢
BEIIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSIMU TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, YMEHUW IUIAHUPOBATh W  BBIMIOJHITh XHUMHYECCKUN
AKCIIEPUMEHT (pa3jioKEHHE TMEPOKCHIA BOJOPOJIa B MPUCYTCTBUU KaTalu3aTopa,
OTIpe/ieNIEHUE CpeJibl PAaCTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA,
BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOW PEAKIMH, PEeaKIuu
MOHHOTO OOMEHa, KayeCTBEHHbIE peakuuu Ha cylbdaT-, KapOOHAT- U XJIOPHUI-
aHWOHBI, Ha KAaTHOH aMMOHWUS, PEIICHHE SKCIePUMEHTAIBHBIX 3a7ad M0 TeMaM
«Metamnbs»y 1 «HemeTramiby) B COOTBETCTBHH C MPABIIIAMHA TEXHUKHA 0€30MacHOCTU
py 0OpaleHuu ¢ BEIIECTBAaMU M JaOOPaTOPHBIM O00OPYIOBAaHHUEM, TPEICTABIATH
pe3ynbTaThl ~ XUMHUYECKOTO  JKCIEpHUMEHTa B  (GopMe 3alucH  ypaBHEHHM
COOTBETCTBYIOIIMX pEaKIUii W (OpMyIUpOBaTh BBIBOJBI HA OCHOBE OTHX
pe3yJIbTaToB;



c(hOPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uH(pOpMaLIMIO, TONYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOU
KOMMYHHKaIK, MHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH cobJro1aTh npaBuia AKOJIOTUYECKHU
IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIEJAX
COXPAaHEHHSI CBOETO 3JI0POBbS M OKPYXKAIOLIECH NPUPOJHOW Cpenbl, OCO3HABATH
OTNACHOCTh BO3JICMCTBUSI Ha >KUBBIE OPTraHU3Mbl ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbica mokazarens [IJIK, moscHAT, Ha mnpuMmepax CHocoObl YMEHBIICHUS W
MPEIOTBPAILCHUS UX BPEIHOTO BO3/ICCTBUS HA OPraHU3M YEJIOBEKA;

U1 00y4aroIIMXcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJAaX TO3HAHUS BEIISCTB H
XUMHUYECKUX SIBIICHUN;

JUISL  CJIENBbIX U CIA0OBUIMIIMX OOYYAIOMIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHuit JI. bpaitns mis 3amucu XUMHYECKHUX

dhopmyiL.
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HOYPOYHOE IINTAHUPOBAHHUE
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DneKTpoHHas
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aTOMOB

Ilepuonnueckuii
3aKOH U
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cucreMa
XUMUYECKHX
sneMenToB [. W.
Menneneena, ux
CBSI3b C
COBPEMEHHOM
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e€ BUJIbI; MEXaHU3MBI
o0Opa3oBaHUs
KOBQJIGHTHOM CBS3H.
Bonopoanas cBsi3b

BaneHTHOCTD.
DNEeKTpOOTpULIATEND
HOCTh. CTCIICHD
OKHCJICHHS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsarue o
JIACTIEPCHBIX
CHCTEMaX.
Hctunnbie u
KOJIJIOUTHEIE
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JIOJISI BEIIECTBA B
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peaKuuH.
XUMHYECKOE
paBHOBECHE

10
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pabota Ne 1.
«Bnusgnaue
Ppa3InYHBIX
(dakTOpOoB Ha
CKOPOCTb
XUMHYECKOH
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11

DIIEKTPOTUTHYECKAS
JUCCOLIMAITHS.
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12
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BOCCTAaHOBUTEJIbHBIE
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13

KonTtponbHas pabora
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14
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CHCTEME
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anemeHToB /l. U.
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0COOEHHOCTH
CTPOCHHUSI aTOMOB.
OO6mue puzndeckue
CBOMCTBA METAJIOB




15

CnnaBbl METaIIOB.
DNEKTPOXUMHUYECKH
U psii HANIPSKEHUH
METAJIJIOB

16

XUMUYECKHUE

CBOICTBA

BaKHEHIIINX

MeTaJuIoB (HATpHH, 1
KaJIni, KaJIbIIHi,

MarHui, aJJlOMUHUN )

U UX COCTUHEHUN

17

XUMUYECKHUE
CBOICTBa Xpoma,
MEJIH U UX
COECIMHEHUN

18

XuMHudyecKkre
CBOMCTBA IIMHKA,
JKene3a v ux
COECIMHEHUN

19

IIpakTrueckas
pabota Ne 2.
"Pemenue
AKCIEPUMEHTAIbHbBIX
3a1a4 110 TeEMeE
«MeTamie»"

20

21

Hewmerannsl, ux

MOJIOKEHHE B
Ilepuoauueckoit

CHCTEME

XHUMUYECKHX 1
snemenToB /1. U.
Meneneena u
0COOCHHOCTH

CTPOCHHUSI aTOMOB

®dusnueckue
CBONCTBA
HEMETAJIJIOB.
Amnnorponust
HEMeTaJuIoB (Ha
npuMepe KUCIopo/Ia,
cepsl, pocdopa u
yriaepona)

22

XUMHYECKHUE 1




CBOICTBA I'aJIOr€HOB,
CEPBL U UX
COCIUHCHHI

23

XUMHUYECKHUE
CBOICTBA a30Ta,
docodpa u ux
COCIUHCHHI

24

25

26

Xumuaeckue
CBOMCTBA yIiIepoaa,
KPEMHHUSI U UX
COCIUHCHHI

[Ipumenenue
BaKHEHIIINX
HEMETAIIOB U UX
COCIUHCHHI

O06o0061IEHNE U
CHCTEeMaTH3aIus
3HAHHUH 10 TEME
«HemeTtamisy.
Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHAX
peakuuii u
TEPMOXUMHUYECKHUE
pacy€Thl

27

28

[IpakTnueckas
pabota Ne 3.
«Pemenue
SKCHEPUMEHTAIBHBIX
3aJa4 10 TeMe
"Hemeramisr"»

KonTtponbHas pabora
10 TeMaM
«MerTanne» U
«HemeTtannbny

29

30

Heopranunueckue u
OpTraHUYECKHE
KHCIIOTBI.
Heoprannueckue u
OpraHUYEeCcKHe
OCHOBaHUS

AmMdoTtepHbie
HEOpPraHUYECKUE U




OPraHUYECKUe
COCIUHCHMUS.
I"'eneTnueckas CBA3b
HEOPraHUYECKUX 1
OpraHUYeCKUX
BEIIIECTB

Ponp xumun B
obecrieueHUn
9KOJIOTHYECKOH,

31 SHEPIreTHYECKOU U
MUIIEBOU
0€30I1aCHOCTH,
Pa3BUTHH MEIUITTHBI

[IpencraBnenus oo
00X HAyYHBIX
MPUHITUTIAX

32 MIPOMBIIIICHHOTO
MOJTyYCHUS
BaYKHEHIITNX
BEILIECTB

Yenosek B Mupe
33 BEIICCTB U
MaTepHUAJIOB

XUMUS U 310POBbE
34 AP

YCJIOBCKaA.

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

34










