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MOSICHUTEJIbHAS 3AITUCKA

[Iporpamma mo XMMUHM Ha YpOBHE cpenHero olrmiero obpasoBaHusi pa3paborana Ha ocHoBe dexepanbHOrO
3akoHa OoT 29.12.2012 Ne 273-®3 «O06 obOpasoBanuu B Poccuiickoit ®dexneparum», TpeOOBaHMH K pe3ysbTaTaMm
ocBoeHHS (enmepanbHOl 00pa3oBaTeNBHON MporpaMmbl  cpegHero obOmero obpazoBanms (POII  COO),
MpeacTaBiIeHHBIX B DenepaabHOM TrocynapcTBeHHOM obpasoBatensHOM craHmapre COO, ¢ yaérom Konnenmmn
mperoaBaHus yueOHOro mpeamera «XHWMHS» B 00pa3oBaTeNbHBIX OpraHm3amusx Poccuiickoit ®eneparim,
pEaTM3YIONINX OCHOBHBIE 00pa30BaTEIbHBIC IPOTPAaMMBI, 1 OCHOBHBIX MOJIOXEHUH «CTpaTerny pa3BUTHS BOCITUTAHHSA
B Poccuiickoit @epepannu vHa meprox a0 2025 roga» (Pacnopstxernne IIpasurenscra PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY NOAXOZOB K pa3paboTKe MpOrpaMMbl MO XHUMHUH, K OINpPEIEJICHUIO OOIIeH CTpaTreruu oOydeHHs,
BOCIIUTaHMA U pa3BUTHUs 00ydaroIluXcs cpeAcTBaMH yueOHoro mpeamera «Xumus» qia 10-11 xiaccoB Ha 6a30BoM
YpOBHE cocTaBWiIM KoHuentyanbHble nonoxerns @I'OC COO o B3anuMOOOYCIIOBICHHOCTH LieNel, colepiKaHus,
pe3ynbTaToB 00y4eHUs U TPeOOBaHUI K YPOBHIO ITOJTOTOBKH BBIITYCKHHKOB.

XuMmudeckoe o0pa3oBaHME, IOJy4aeMOe BBIIYCKHMKAaMH 0011e00pa30BaTeNIbHOW OpraHU3alliM, SBISCTCS
HEOTBEMJIEMOH YaCThIO MX 00pa30BaHHOCTH. OHO CIYKHT 3aBEPIIAIOLINM 3TallOM PEaIN3alii Ha COOTBETCTBYIOLIEM
eMy 0a30BOM ypOBHE KIIOUCBBIX IIEHHOCTEH, MPUCYIINX LEIOCTHOW CHCTEME XHMHYECKOTO 0Opa3oBaHMA. OTH
LIEHHOCTH KacaloTcs MO3HAHUS 3aKOHOB IPHPOBI, (POPMUPOBAHIS MUPOBO33PEHHUS U OOIIEH KyIbTYypHl YeJIOBEKa, a
TaKKe HKOJIOTNIECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO M IPUPOAHOH cpenie. Peanmsyercst xummudaeckoe
00pa3oBaHue 00YJAIONIUXCS HA YPOBHE CPEIHEr0 OOIIEro o0pa3oBaHus CPEACTBAMHU yUeOHOTO TMpeaMeTa «XUMUs»,
COJIep)KaHKe U MTOCTPOEHHE KOTOPOTo ONpe/iesieHbl B MPOrpaMMe M0 XMUMHH C YYETOM CHEUU(PHUKN HAyKW XHUMUH, e€
3HAYEHHMs B MO3HAHMH IPUPOJIbI U B MaTEPHAIbHON JKU3HH OOILECTBA, & TAKXKE C YUETOM OOIIMX 11ejIel U IPUHIIUIIOB,
XapaKTepU3yIOLIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero obiero oopaszoBanus B Poccuiickoit ®enepanun.

XUMHST KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK MI'PAeT O0COOYIO pOJib B COBPEMEHHOW IMBHIM3AINH, B
CO3JITaHUH HOBOH 0a3bl MaTepHaIbHON KyJIbTYpbl. OHa BHOCUT CBOH BKJIaZ B ()OPMHUPOBAHIE PAIMOHAIBHOTO HAYYHOTO
MBIIIJICHUS, B CO3JJaHUE IIETIOCTHOTO MIPEACTAaBICHUSA 00 OKPY’KarolMIeM MHUpPE KaK O CIUHCTBE NMPHUPOJBI M YEIOBEKA,
KoTOopoe (hopMHpPYETCsl B XMMUHU HAa OCHOBE TOHMMAaHMS BEIECTBEHHOI'O COCTAaBA OKPYXKAIOLIETO MHpPA, OCO3HAHHSA
B3aUMOCBSI3H MEK/Ty CTPOSHHEM BEIIIECTB, X CBOWCTBAMH U BO3MOXHBIMHU 00JIaCTSIMU TPUMEHEHHUS.

TecHo B3anMonEiCTBYS C IPYTUMHI €CTECTBCHHBIMU HAyKaMH, XHUMHSI CTajla HEOThEMJIEMOH 9acThi0 MUPOBOH
KYJIBTYPbI, HEOOXOAMMBIM YCJIOBHEM YCIIEITHOTO TPY/ia ¥ )KU3HHU Ka)J0ro 4ieHa oouiecTBa. CoBpeMeHHast XMMUS KakK
HayKa co3HujaTelbHas, KaKk HayKa BEICOKHX TEXHOJIOTHH HalpaBiieHa Ha pelleHue ITI00albHBIX IPOOIeM yCTOMYUBOTO
Pa3BUTHS YEJIOBEYECTBA - CHIPHEBOM, YHEPTETHUECKOM, MUIIEBOM, IKOJIOTUIECKON 0€30TTaCHOCTH B OXPaHbl 3J0POBBSIL.

B cooTBeTcTBHE ¢ 0OIIMMHM IEJIAMH U IPUHIMIIAMH CpegHero olmiero o0pa3oBaHMs COAep KaHUE MpeaMera
«Xumust» (10-11 kmaccel, 6a30BbI ypOBEHb M3yYEHUS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO
MIOJTOTOBKY O0OyJalommxcsi, HEOOXOAMMYIO MM JUIS BBIPAOOTKM MHPOBO33PEHUYECKHX OPHEHTHPOB, YCIELIHOTO
BKJIFOUCHHMS B KHM3HB COLIMYyMa, TPOIOIDKEHNSI 00pa30BaHMs B Pa3IMUHBIX 00JIaCTsIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO
C XUMHEH.

CocTaBnsIONIMMHU TIpeaMeTa «XUMHUSD» SABISIOTCS 0a3oBble Kypehl - «Opranudeckass xumusi» n «OOmas u
HEOpraHuyecKas XHMUS», OCHOBHBIM KOMIIOHEHTOM COJEPXaHHsS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOW HayKH:
CHCTE€MA 3HaHUI MO HEOPTaHWYECKOW XMMHHM (C BKIIOYCHHEM 3HAHUH M3 OOIIeH XMMHN) M OPTaHHYECKOW XUMHH.
dopMHpOBaHHE JaHHON CHCTEMBI 3HaHUI IPU U3Y4YEHUH ITpeIMeTa 00eCIeunBacT BO3SMOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BeleCTB Ha OCHOBE OOIIMX MMOHATHH, 3aKOHOB M TEOPHI XUMHU.

CtpykTypa conepxkaHusi KypcoB - «Opranmmyeckas xuMmus» U «OOmas W HeopraHWUYecKas XHUMUSD»
chopMupoBaHa B IpOTpaMMe IO XWMHH HA OCHOBE CHCTEMHOTO IOJXOAa K HM3YYEHHIO y4eOHOTrO Marepuaia H
00ycIIoBlIeHa HICTOPHYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3HAHHUH Ha ONpENeNEHHBIX TEOPETHYECKUX YpoBHsX. Tak, B
Kypce OpraHHYeCKOW XMMUU BEIECTBA PACCMATPUBAIOTCSA HA YPOBHE KJIACCUUECKON TEOPUU CTPOEHUSI OPTaHUUYECKHX
COEIMHEHUM, a TAK)KE HA YPOBHE CTEPEOXUMHUUECKUX M JIEKTPOHHBIX IIPEJCTaBIEHUN O CTpOeHNH BemecTB. CBefeHus
00 M3ydaeMbIX B Kypce BEIeCTBaxX JIAIOTCSl B Pa3BUTHH - OT YIJIEBOJIOPOAOB JI0 CIOKHBIX OHOIOTHYECKH aKTHBHBIX
coequMHEHUI. B Kypce opraHndeckoil XUMHUH MOIYYaroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETo
00pa3oBaHUs NEepBOHAYAIBHBIC NMPEICTABICHUS O XUMHYECKOW CBS3H, KIACCH(HUKAIMOHHBIX MPHU3HAKAaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUUECKOHN PEaKIInu.

[Tox HOBBIM yIiI0M 3peHHs B npeaMeTe «XuMus» 0a30BOro YpoBHSI paccMaTpUBAETCsS M3YUYEHHBIH HA yPOBHE
OCHOBHOTO 001mIero o0Opa3oBaHUsl TEOPETHYECKUH Marepuand W (DAKTONOTHYECKHE CBEAEHHS O BEUIECTBaX W
XUMHUYecKol peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas u HeopraHudeckas XHMHA» O0OydarommMcs
NIPEIOCTABIISIETCS. BO3MOXHOCTh OCO3HATh 3HA4YE€HHE IIEPHOJUYECKOTO 3aKOHa C OOIETCOPETHYECKHX H
METOI0JIOTNYECKUX MO3UIHH, IITy0Ke MOHATh HCTOPHUYECKOE M3MEHEHNE (YHKIMH 3TOTO 3aKOHa - 0T 0000IaromeH
JI0 OOBSCHSIONIEH M MPOTHO3UPYIOMIEH.



Enunas cuctema 3HaHUN O BaXKHEHIITNX BEILIECTBAX, X COCTABE, CTPOCHHUH, CBOMCTBAX U IPUMEHEHNUH, a TAK)Ke
0 XUMHMYECKHX PEaKLUsiX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSAX MpOTeKaHMs AomnoiHsercs B Kypcax 10 u 11 kmaccos
9JIEMEHTaMH COJIEP)KAaHHs, MMEIOIIMMHU KYJIbTYpPOJIOTHUECKUH M TPUKIIQJHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT
MTOHUMAaHHIO B3aUMOCBSI3M XUMHH C JPYTMMHU HayKaMH, PAcKpBIBAIOT €€ poib B MO3HABATENBHOW M MPAKTHYECKON
JEATENPHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIHTAHHIO YBAXEHHS K IPOIECCYy TBOpUYECTBA B OOJIACTH TEOPHH H
MPaKTHYECKUX TPHIOKEHUH XHMUH, IOMOTAIOT BBINYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HAQUMUMBIX MpOOJIEeMax, CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh MH(OPMALMIO W NPHMEHATh €€ Ui
MIOTIOJTHEHHS 3HAHMM, PEHICHUS WHTEJUIEKTYalbHBIX M JKCIIEPHMEHTAIbHBIX HCCIENOBATENBCKUX 3a1ad. B menom
cojepkaHue ydeOHOro mpenMmera «XuUMHS» AaHHOTO YPOBHS M3YYEHHs OpPHUEHTHPOBAHO Ha (OpPMUpPOBAaHHUE Yy
00y4alomuxcss MHPOBO33PEHYECKOW OCHOBBI /sl NMOHUMaHHS (GUIOCO(MCKUX HJIeH, TakuxX Kak: MaTepHajbHOE
€IMHCTBO HEOPTaHMYECKOTO ¥ OPraHMIECKOTO MHUPA, 00YCIOBICHHOCTE CBOICTB BELIECTB HX COCTABOM M CTPOCHHEM,
MI03HABAEMOCTh NMPUPOIHBIX SBJICHUI MYTEM DKCIIEPUMEHTA U PEIICHHUS NIPOTUBOPEYHIA MEXIy HOBBIMH (aKTaMu U
TEOPETHYECKUMH NPEIIIOCHUIKAMH, OCO3HAHHE POJIM XMMHUH B PEIICHUH SKOJIOTHUECKHX MPOOJIEM, a TaKkxKe MpodieM
cOepeReHNs PHEPIETHIECKIX PECYPCOB, CHIPbS, CO3/IaHHS HOBBIX TEXHOJIOTHI M MaTEPHAIIOB.

B mnane pemreHus 3a7a4 BOCHUTaHUA, PA3BUTHA M COLMATM3AINH 00YJarOIMXCs IPHHATHIE IPOTPaMMOH 110
XMMHUH TIOXO/bl K OIPENENICHUIO COJepKaHHs M TIOCTPOCHHUSI IMpPEAMETa IMpelycMaTpUBalOT (OPMHUpPOBaHHE
YHUBEPCAJbHBIX y4eOHBIX JEHCTBUIL, MMEIONMX 0a30B0O€ 3HAYCHHUE ISl Pa3IUUHBIX BHJOB JICSTEIBHOCTH: PEIICHHS
npo0JieM, MONCKa, aHaau3a U 00pabOTKH MH(pOPMAIMK, HEOOXOIUMBIX Ul IPHOOPETEHUS OIBITA MPAKTHYECKOH 1
HCCIIeIOBATENIBCKON AEATEIIEHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IIO3HAHUH XUMHUU.

B npakrtuke npenoiaBaHus XMMHUU Kak Ha ypOBHE OCHOBHOT'O 001Iero 00pa30oBaHusl, TAK M Ha YPOBHE CPEAHETO
obmero o0pa3oBaHWs, IIPU OIPEACICHHH COACPKATENbHONH XapaKTePHCTHKH LENeH H3ydeHHs IpenMera
HalpaBJICHUEM IIEPBOCTENICHHON 3HAYMMOCTH TPaJUIMOHHO MPH3HAETCS (POPMUPOBAHNE OCHOB XMMHUYECKON HAYKH
Kak 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTHUECKOI ESITEEHOCTH YeIOBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyNbTypbl. C METOIUYECKOW TOYKM 3PEHHUS TaKOM MOAXOJ K ONPEACICHHIO Leled M3ydeHHs IpeaMera
SIBIIIETCA BIIOJIHE ONpPaBAaHHBIM.

CorlacHO IJaHHOM TOYKE 3pEHUsI TIIaBHBIMHU LIEISIMHU U3Y4YEHUs IpeaMeTa « XuMus» Ha 6azoBoM yposre (10 -11
KIL.) SIBJISIFOTCSL:

*  ¢dopMHpOBAaHHE CHCTEMBl XMMHUYECKHX 3HAaHWH KaK BaKHEHIIEH COCTaBIISIOMIEH eCTeCTBEHHO-HAyYHOMH
KapTHUHBI MUPa, B OCHOBE KOTOPOH JIeXKaT KIFOUEBbIC TIOHATHS, (yHIaMEHTAIbHbIC 3aKOHbI M TEOPUH XUMHH,
OCBOCHHME A3bIKa HAyKH, YCBOGHHE M TOHUMAHUE CYITHOCTH AOCTYIHBIX 0000IIeHNI T MUPOBO33PEHIECKOTO
XapakTepa, 03HaKOMJIEHHE C UCTOPHEN UX Pa3BUTHsI U CTAHOBIICHHUS;

*  ¢dopMHpOBaHHE W PA3BUTHE TNPEJCTABICHUH O HAYYHBIX METOAAX IO3HAHMS BEIIECTB M XUMHYECKHX
peaxiuii, HeOOXOAUMBIX Ul MPHOOPETCHNS YMEHHMH OPHEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX
SIBJICHUHM, UMEIOILUX MECTO B IIPUPOJE, B IPAKTUUECKON U IIOBCEIHEBHOM JKU3HY;

*  pa3BUTHE yMEHHIl U CIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAONIONEHHEM U OOBSICHEHHEM XMMHYECKOTO
IKCIIEPUMEHTA, COOJIIOJIEHNEM MPaBHJI 0€30I1aCHOT0 OOpAIEH s C BEIIECTBAMH.

Hapsany ¢ 3tum, cogepxatenbHas XapaKTEpUCTHKA LieTel U 3a7jad U3y4eHUs] IpeaMeTa B IporpaMMe Mo XUMHH
YTOYHEHA ¥ CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH IIPUOPHUTETAMH B CHCTEME CPEIHET0 00IIero oOpa3oBaHusl.
CerojHss B NpernojaBaHWM XUMHUU B OOJbLIEH CTENEHH OTHAETCsSl MPENIIOYTeHHE IPAKTHYECKOH KOMIIOHEHTE
conepkaHus oOy4yeHHs, OPHEHTHPOBAHHON Ha MOJTOTOBKY BBIMYCKHHKA 0O0IIEe0Opa3oBaTENbHON OpTraHU3alINH,
BJIAJICIONIETO HEe HA0OPOM 3HaHWii, a PyHKINOHAIBLHON TPAMOTHOCTBIO, TO €CTh CII0OCO0aMH U YMEHHUSIMH aKTHBHOTO
MOJy4EeHUs] 3HAaHUH U IPUMEHEHUs UX B PEaIbHOM KU3HU JUIA PELICHUs IPAKTUUECKUX 3ajad.

B cBs3M ¢ 3THM TpW M3YYEHUH MpeaMeTa «XUMIsD TOMUHHUPYIOIIee 3HaYCHHE IPHOOPETAIOT TaKHe IeNN U
3aJauu, KaK:

ajanranus o0yJaronxcs K yCIOBHSIM JMHAMUYHO Pa3BUBAIOLIETOCS MUPA, (POPMHUPOBaHNE HHTEIUICKTYAILHO
Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BAHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIFHOMY IPHHATHIO TPAMOTHBIX
peIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAINIX, CBI3aHHBIX C BEIIECTBAMH U X IPUMECHEHUEM;

(opMupoBaHue y 00yJarolIiXcst KIIFOUEBBIX HAaBBIKOB (KITIOYEBBIX KOMIIETEHIINI), IMEIOINX YHUBEPCAILHOE
3Ha4YCeHHE JJIS Pa3IMYHBIX BUAOB JESITEIBHOCTH: PEIIeHHUs MpoOiieM, TOUCKa, aHanu3a u 00paboTku mHDOpMAIHH,
HEOOXOIUMBIX JJIS1 MIPHOOPETEHHs OIBITA AESTEIHHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHWU XMMUH, a
TaKKe JUIS OLEHKH C MO3UIMH 3KOJIOTHYECKOH 0€30I1aCHOCTH XapaKTepa BIMSHHS BELIECTB U XUMHYIECKUX TPOIIECCOB
Ha OpraHMU3M 4eJIOBEeKa U MPUPOAHYIO CPELy;

pa3BUTHE IO3HABATENIFHBIX WHTEPECOB, WHTEIUICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00ydarommxcs:
CHOCOOHOCTH CaMOCTOSITEJIbHO TpHOOpeTaTh HOBBIE 3HAHUS 110 XUMHHM B COOTBETCTBHM C JKM3HEHHBIMHU
MOTPEOHOCTSIMHU, HCIIOJIB30BAaTh COBPEMEHHBIE MH(OPMAIOHHBIC TEXHOJOIMHU Ul TOMCKAa W aHaju3a y4yeOHOH H



HAYYHO-TIOMYJIIPHON MH(POPMALMHA XUMUYECKOT'O CO/ICPIKAHUSL;

dbopMUpOBaHME W  pa3sBUTHE Yy OOYYAIONIMXCS  ACCOIMATUBHOIO M  JIOTUYECKOTO  MBIIUICHHS,
HAOJIOIATEILHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, NpHU
IUIAHUPOBAHUU U TIPOBEACHUH XUMHUIECKOTO KCIIEPUMEHTA;

BOCITUTaHKE Y 00yJaouXcsl yOSKICHHOCTH B TYMaHHCTHYECKOM HAMIPABICHHOCTH XUMHH, €€ BAXKHOH POJU B
peleHUH TI00aTbHBIX MPOOJIEM PAIMOHATIBHOTO HPUPOIOIOIB30BaHUs, OMOTHEHUS YHEPTETHUCCKUX PECYPCOB U
COXpaHeHHs NPUPOTHOTO PABHOBECHSI, OCO3HAHHS HEOOXOJMMOCTH OEpEeKHOrO OTHOLICHHUS K MPHPOJAE M CBOEMY
3/I0POBBIO, & TAKXKE MPUOOPETECHUSI OIBITA UCIIOIBb30BAHUS MOYUYSHHBIX 3HAHUH JUTS IPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYAIIUSIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHHSIMH.

B y4yeOHOM miaHe cpeiHero oomiero o0pa3oBaHUs HpeAMeT «XUMHS» 0a30BOT0 YPOBHS BXOJUT B COCTaB
npeAMETHOM 0bnacti «ECTecTBeHHO-HAYYHBIE TPSIMETHD.

O0111ee YKMCII0 YacoB, OTBEASHHBIX I H3YYCHUS XUMUH, Ha 0a30BOM YPOBHE CPEIHET0 001Iero 00pa3oBaHus,
cocranset 68 yacos: B 10 kiacce - 34 uaca (1 yac B Henento), B 11 kinacce - 34 gaca (1 yac B Henelno).



COJEP KAHUE OBYYEHMSI 10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTHueckne 0OCHOBBI OPraHUYECKON XUMHUH

IIpenmeT opraHn4eckoil XMMHHU: €€ BOSHUKHOBEHHUE, PA3BUTUE M 3HAUYECHUE B MOJNyYECHHH HOBBIX BELIECTB U
MarepuanaoB. Teopuss CTpOeHHs OpraHuueckux coeauHeHuid A. M. bByTiepoBa, €€ OCHOBHBIE IIOJOXKECHUS.
CrpykrypHble (DOPMYNBl OpraHMYecKHX BewiecTB. ['omonorus, m3oMepus. XUMHUYECKass CBA3b B OpPraHHMYECKHUX
COEJIMHEHUSX - OJIUHAPHBIC U KPaTHBIE CBA3U.

[IpencraBnenne o Kiaaccu(UKAMKM OPTaHWYECKHMX BemlecTB. HOMEHKIAaTypa OpraHMYECKHX COCIUHEHHI
(cuctematnyeckast) ¥ TPUBHAIbHBIC HA3BAaHNS BAKHEHIIINX MPEICTABUTENEH KIIACCOB OPTaHNIECKUX BEIIECTB.

OKcnepuMeHTaNbHBIE METOJbl M3YUSHHs BEIIECTB M WX MpPEBpALIeHUH: O3HaKOMIIEHHE C 00pa3uamu
OpPraHWYECKHX BEIIECTB M MAaTe€pHalaMH Ha HMX OCHOBE, MOJEIHMPOBAaHHE MOJEKYJ] OpPraHHYECKUX BEILECTB,
HaOJIOZIEHNE ¥ ONMCAHUE AEMOHCTPALMOHHBIX ONBITOB MO MPEBPALICHUIO OPTAaHWIECKUX BEIIECTB NPHU HATPEBAHUH
(nnaBnenue, oOyrIMBaHUE U TOPEHHUE).

Yraesogopoast

AJKaHBI: COCTaB M CTPOECHUE, TOMOJOTHYECKUH pal. MeTaH M 3TaH - NpocTeilne MpeJCTaBUTENN aIKaHOB!
(dusnyeckre ¥ XMMHUYECKHE CBOMCTBAa (peaklUy 3aMelIeHHs W TOpPEeHUs), HaXOXAEHHE B NPHUPOJC, IOIyYeHUE W
MpUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psA. OTUIEH U NPONWIEH - MPOCTEHIINE NMPeICTaBUTENH
QJIKEHOB: (pr3nvecKre 1 XMMHUECKHE CBOWCTBA (PEaKy THAPUPOBAHHS, TAJIOTEHUPOBAHNUS, THAPATAINN, OKHCIICHHS
U TIOJIMMEPU3aIUN), TOJTy4YeHHE U IPUMEHEHHE.

AnxanueHsl: OyranueH-1,3 u MeTmnOyTaguen-1,3: cTpoeHue, BaKHEHITIE XUMIUYSCKIE CBOHCTBA (pPEaKIus
nonmmmepu3annn). [lomydyeHne CHHTETHYECKOTO KaydyKa W PEe3HHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHMA PsJl. ALIETHUIIEH - MPOCTEHIINIA TPeICTaBUTEINh
QJIKUHOB: COCTaB, CTpOEHHE, (PU3MUECKHE M XMMHUYECKHE CBOICTBAa (peakUWH THUAPHPOBAHMUS, TaJOTeHUPOBAHUS,
THIpPATAINH, TOPEHUS), TOJy4YEeHHE ¥ IPUMEHEHHE.

Apensl. beH3zon: cocTa, cTpoeHHe, (U3MUECKHE W XMMUYECKHE CBOWCTBA (peakIM TaJOTeHHpPOBAHUA U
HUTPOBAHUS), TIOyUYEHUE U IpUMeHeHue. Tonyon: cocmas, cmpoenue, pusuieckue u xumuieckue ceolucmea (peakyuu
2aNI02EHUPOBAHUS U HUMPOBANUS), NOYueHue u npumeHnenue. TOKCHYHOCTh apeHOB. | eHeTHYecKass CBS3b MEXIY
YTI€BOAOPOAAMH, IPUHAMIEKAIIMMH K Pa3IHYHBIM KJIACCAM.

IIpupoaHble MCTOYHUKH YTieBOAOpoAoB. IIpuponHslii ra3 u momyTHele HedTsHBIE ra3pl. Hedts m eé
npoucxoxaenne. CrnocoObl nepepaboTkn He(TH: MEPEroHKa, KPEKUHT (TEpMUUECKHUH, KaTAINTHIECKUi), THPOIN3.
[IponyxTel nepepaboTkH HEPTH, UX IPUMEHEHNE B MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yroyib ¥ IPOJIYKTHI €To
nepepaboTKy.

OKCIIepUMEHTAJIbHbIE METOABl HM3Y4YCHHS BEUIECTB M MX MPEBpAIlEHUI: O3HAKOMJIGHHE C OOpa3IaMu
IlacTMace, KaydyKoB W pe3uHbl, Kowiekuuu «Hedts» m «YTomb», MomennpoBaHHE MOJIEKYN YIJIEBOJIOPOAOB H
raJoreHONPON3BOIHBIX, TPOBE/ICHNE IPAKTUYECKON PabOThI: ITOJTydeHHE STUIICHA U N3yUCHHE €T0 CBOWCTB.

Pacuérhble 3agaun.

Brruncnenust o ypaBHEHHIO XUMHYECKOH peaknny (Macchl, 00bEMa, KOJIMUeCTBa HCXOAHOTO BEUIECTBA HIIH
NPOJYKTa PEakIuH 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WIJIM HPOJYKTOB
peaxium).

Kucaopoacoaepxaniue oprannyeckue coeAUHEHUs!

[IpenenbHble 0OHOATOMHBIE CIIMPTHI. METaHON M 3TAHON: CTpOeHHe, GU3MUECKHE U XMMHYECKHE CBOMCTBA
(peakiu ¢ aKTUBHBIMH MeETaJUIaMH, TaJOr€HOBOAOPOAAMH, TOPEHHE), NMpUMEHeHHe. BOoIOopoaHbIE CBSI3U MEXIy

MOJIEKyJIaMy CIUpTOB. JleficTBIE METaHOIa U STaHOJIAa HA OPTAHHM3M YeIIOBEKa.

MHOT0aTOMHbBIE CIUPTHL. DTHJICHTIMKOJIL W TIHIEPUH: CTPOCHUE, (HU3UYECKHEe M XUMHUYECKHE CBOMCTBA
(B3aMMOJICHCTBHE CO INEIIOYHBIMUA META/IAMU, Ka4eCTBEHHAsl Peakilhsi Ha MHOrOaTOMHBIE CHupThi). JleficTBue Ha
OpraHmu3M Y€JIOBEKaA. l_[pI/IMeHeHI/Ie TJIMIEPUHA U OTUIICHTJIMKOJIA.

DdeHo: CTpOEHHE MOJIEKYJIbI, (PU3MUECKHe U XUMHUUecKhe cBoicTBa. TokcuuHOCTh (enona. [IpuMeHeHue
(heHoma.

Anbaerunpl U kemonvi. OOPMANbAETH, AIETANBIETHA: CTPOEHHE, (DU3UUECKHE W XUMHYECKHE CBOMCTBA
(peaKum/I OKHCJICHHSA U BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKI_H/II/I), IMOJTYYCHUEC U IPUMCHCHUE.

OHHOOCHOBHLIC npeacibHbIC Kap60HOBLIe KHUCJIOTHI. MypaBbI/IHaH U YKCYCHasli KHCJIOTbI: CTPOCHMUC,
(I)I/I3I/I‘ICCKI/IC H XMMUYECKHE CBOKMCTBA (CBOﬁCTBa, 06HII/I€ AJI KJ1acCa KUCJIOT, peaKus 3T€pI/I(1)I/IKaHI/II/I), MOJYUYCHUC U



npuMmeHenue. CTeapuHOBast U OJICMHOBAs KUCJIOTHI KaK IIPEJCTABUTENHN BBICIINX KapOOHOBBIX KMCIOT. Mblila Kak coJn
BBICIINX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ACHCTBHE.

Crnoxwuble 3pHUpBl Kak TPOU3BOIHBIC KapOOHOBBIX KHCIOT. I'mapomn3 cinoxHbIX 3¢upos. Kuper. ['maponns
xupoB. [Ipumenenue >xupoB. bronoruyeckas posb KHUPOB.

VYrneBoapl: cocraB, KiaccHu(UKalus yriieBOJAOB (MOHO-, JU- W Tosucaxapuisl). [roko3a - mpocredmmnit
MOHOCaxXapHuJl: OCOOEHHOCTH CTPOCHHUS MOJEKYNbl, (U3MYECKHE M XHMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
runpokcunoM Menu(Il), oxumcneHMe aMMHMaYHBIM pacTBOpPOM okchia cepebpa(l), BoccTaHOBIEHHE, OpO’KEHHUE
TIIIOKO3BI), HaXOXJEHHWE B IPHUpOJE, NpHUMEHeHWe, Ouonormdeckas posib. DorocunHre3d. dpykToza Kak H30MeEp
TJIFOKO3BI.

Kpaxman u memtronosa Kak NmpuponaHble monuMepbl. CTpoeHHe Kpaxmalia M IeUTiono3bl. Dusmdeckue u
XMMHUYECKHE CBOICTBa Kpaxmaia (THIPOJIN3, KaUeCTBEHHAsl PEaKIys C HOAOM).

OKcnepuMeHTaNIbHbIE METO/Ibl M3YUCHHS BEILIECTB U UX IPEBPAILCHUIl: IPOBEACHIE, HAOIIOICHNE U OTIMCAHUE
JEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIINI OJJHOATOMHBIX CIIUPTOB (OKHUCIICHUE 3TaHOJIA
okcuznom Meau(Il)), MHOroaTOMHBIX CUPTOB (B3auMopeicTBue rimiepuna ¢ rugpokcuaom mean(Il)), amppernmos
(okuceHHe aMMHAuHBIM pacTBOpoM okcuna cepebpa(l) m ruapoxcugom meau(Il), B3aumoneicTBue Kpaxmaina c
HOJIOM), IPOBEICHUE MIPAKTHYECKOH PabOThI: CBONHCTBA pacTBOpa YKCYCHON KHCIOTHI.

PacuérHble 3amaun.

BerunciieHus o ypaBHEHHIO XUMHYECKOW peaknuy (Macchl, 00bEMa, KOJMYEeCTBA UCXOAHOTO BEUIECTBA HIIH
MMpoAYKTa pE€aklru IO H3BCCTHBIM Macce, 06’LéMy, KOJIMYCCTBY OAHOTO M3 HMCXOJHBIX BCHICCTB WM HNPOAYKTOB
peaxmun).

A3oTcoaeprKallue OpraHUYECKUE COSTUHECHUS.

AMMHOKHCIIOTHl Kak am(oTepHble opraHudyeckue coeanHeHus. DusnMueckue W XMMHUUYECKHE CBOWCTBA
aMHMHOKHCIIOT (Ha IpuMepe riunuHa). bruonorndeckoe 3HaueHne aMuHOKUCIOT. [lenTusl.

Benku kak npupoaHbIC BBICOKOMOJICKYIIIPHBIE COeANHEHNs. [lepBruYHas, BTOpHYHAS U TPETUYHAs CTPYKTypa
0eKoB. XMMHUYECKUE CBOHCTBA OEJIKOB: THAPOJIH3, ACHATYpAls, KAUeCTBEHHbIC PEaKIMu Ha OSJIKH.

OKCHepUMEHTAIbHBIE METOABl H3Yy4YCHHS BELIECTB M WX IPEBpAICHWN: HAOIIONCHWE W OIMCAHUE
JIEMOHCTPAMOHHBIX ONBITOB: JICHATYpAL OCIKOB IIPH HArPEBaHUH, IIBETHBIE PEAKINN OCIIKOB.

BricokoMoieKyIsipHbIE COETHHEHHSI

OCHOBHBIE TOHSTUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COCTUHEHHI: MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEINeHb TIOJIMMEPH3AINH, CPEIHss MOJIeKyIsapHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COGI[I/IHeHI/Iﬁ - MoJIMMeEpu3altus U NMOJUKOHACHCAITHA.

OKCHepUMEHTANbHbIE METOAbl W3YYEHHWs BEHIECTB M WX TPEBpallleHUd: O3HAKOMIIGHHE C o0pa3iamu
MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyIyKOB.

MesxnpenMeTHbIe CBS3H.

Peanmmzanus MeXnpeaMeTHBIX CBA3eH NpU M3y4YeHHH opraHudeckod xumuu B 10 Kiacce oCyIIEeCTBISETCS
yepe3 MCIIOJIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK W MOHATHH, SBIAIONIAXCS CUCTEMHBIMHU JUIS
OTZAEJBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO UK.

OO61mye ecTeCTBEHHO-HAYYHBIE MIOHSATHS: IBIICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CUHTE3,
KiaccuuKanus, NepuoMIHOCTh, HAOI0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIIUPOBaHHE.

®uznka: MaTepus, SHEPTHUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHIECKUH YPOBEHb, BEIIECTBO, TEJIO,
06'BéM, arpe€raTHo€ COCTOAHUEC BEUICCTBA, (I)I/ISI/I‘JCCKI/IC BCJIMYMHBI U €AUHUIIBI UX U3MECPCHUSA.

Bronorms: knerka, opraHm3M, Omocdepa, oOMEH BEImIECTB B OpraHu3Me, (OTOCHHTE3, OHOIOTHYECKH
aKTHBHBIC BellecTBa (OeNKH, yrIIeBOIbL, XKUPbI, (PEPMEHTHI).

I'eorpadus: MuUHEpaIbl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOTIAeMbIE, TOIIINBO, PECYPCHI.

Texuonorus: IMAIIEBBIC MTPOAYKTBI, OCHOBBI PAllMOHAJIBHOTO MMUTAHUA, MOIOIIINE CPECICTBA, JICKAPCTBCHHBIC U
KOCMETHYCCKHUE TTPEIapaTbl, MATEPHAJIbI N3 UCKYCCTBECHHBIX U CHHTETHYCCKNX BOJIOKOH.

11 KJIACC
OBLIASI U HEOPTAHUYECKAS XUMUS
TeopeTuyeckue 0CHOBbI XMMUM
Xumudeckuid dyeMeHT. AtoMm. Sapo atoma, M30TOMBL. DJEKTpOHHAs 000JI0YKa. DHEPreTHUECKHUE YpPOBHH,

HOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- seMenTsl. OCOOEHHOCTH paclpeAeeH s DIEKTPOHOB 0 OPOUTAIAM B
aToOMax JICMCHTOB MEPBBIX YETHIPEX MEPHOAOB. DIICKTPOHHAS KOH(HUTypaIis aTOMOB.



Ilepuonnueckuii 3akoH u Ilepuogmueckas cuctema xumudeckux sneMmeHToB J[. M. Menneneesa. Cesi3b
nepuoguueckoro 3akoHa u Ilepuonuueckoil cucteMsl xumudeckux sneMeHToB [I. 1. MenneneeBa ¢ COBpeMEHHOM
TEOpHEeH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH
MPOCTHIX U CIO0XKHBIX BEIECTB [0 IPyMNIaM U NepuojaM. 3HaueHUe NepUOANIECKOr0o 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BelecTBa. XUMHUUECKas CBA3b. BUabl XUMUUECKO# CBs3U (KOBaJICHTHAs HEMOJSIpHAs U MOJIpHa,
WOHHAs, MeTaJuimdeckas). MexaHn3Mbel 00pa30BaHMS KOBAJICHTHONH XUMHYECKOW CBSI3M (OOMEHHBIN W JOHOPHO-
aKIenTopHEIN). Bomopomanas cBs3p. BaneHTHOCTB. DiekTpooTpuaTeTbHOCTh. CTeleHh OKUCIeHUs. VIOHBI: KaTHOHBI
U QHUOHBI.

BemecTBa MONEKyISIPHOTO W HEMOJEKYISPHOTO CTPOCHHs. 3aKOH IIOCTOSTHCTBA COCTaBa BEIECTBA. HITBI
KPHUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THITA KPUCTAIIINIECKON PEIIETKH.

Ilonsatue o aucmepcHBIX cucTeMax. VICTHMHHBIE M KOJUIOMJHBIE PacTBOpBI. MaccoBas JONs BelIecTBa B
pacTBope.

Knaccudukanms HeopraHmdecknx coequHeHni. HoMeHKIaTypa HEOpraHWYecKHX BeIIeCTB. | eHeTHdeckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIJIEKAIIUX K PA3IUYHBIM KIaccaM.

Xumnueckas peakuus. Knaccudukarus XUMHYECKHX PEaKLUil B HEOPraHUUECKOH M OPraHMYeCKOW XHMHH.
3aKOH COXpPaHEHUs MacChl BEIECTB, 3aKOH COXPAHEHUs U MPEBPALIEHNS YHEPTUU IPU XUMHUYECKHX PEaKIUX.

CkopocTh peakiuy, €€ 3aBHCHMOCTh OT pa3iu4yHbIX (akTopoB. OOpaTnmble peakiud. XHMHYECKOE
paBHOBecHe. DaKTOPBI, BIUAIOLIUE Ha COCTOsIHUE XUMudeckoro pasHosecus. [Ipunnun Jle Hlatense.

Onektponutuyeckas auccoruaiys. CUIbHbIE U caa0ble 31eKTpoiauThl. Cpesa BOAHBIX PaCTBOPOB BEILECTB:
KHCNasd, HeWTpaabHas, MEN0YHasl.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKcnepuMeHTaNbHbBIE METOABl M3YYeHMs BEIIECTB W MX IIPEBPALICHUI: JEMOHCTpaunus TaOIuIL
«Ilepuonndeckas cucrema xumuuyeckux snemeHToB JI. M. MenneneeBa», m3ydeHne MoJeNned KPHUCTAIUIMYECKHX
penIéTok, HaOMI0ICHNE 1 OTIMCAHNE IEMOHCTPALMOHHBIX 1 JIAO0PaTOPHBIX ONBITOB (Pa3Io)kKeHHEe NEPOKCHIAa BOJOPOIA
B TMPUCYTCTBUHU KaTaJH3aTOpa, OMPEAEICHNE CPeIbl PACTBOPOB BEIIECTB C NMOMOIIBIO YHUBEPCATBHOTO MHINKATOPA,
peaknu MOHHOTO OOMEHa), NMPOBEICHUE NPAKTHIeCKOW paboTel «BimsHHWE pa3indHBIX (AaKTOPOB HA CKOPOCTh
XUMHYECKON pEaKIHM».

Pacuérhble 3agaun.

Pacuérel mo ypaBHEHUSM XMMMUYECKHUX PEaKLUM, B TOM 4YHUCIE TEPMOXMMMUYECKHE Pacu€rbl, pacd€Tbl C
UCIIOJIb30BaHUEM MOHATHS «MaccoBasi OIS BEMIECTBAY.

Heoprannyeckast xXumust

Hewmerannsl. [Tonoxenue Hemerannos B [lepuonuyeckoii cucteme XuMHueCKuX aneMeHToB [l . Menneneesa
U 0COOCHHOCTH CTpPOCHHS aTOMOB. PH3MYECKHE CBOHCTBAa HEMETAaJUIOB. AJUIOTPOIHUS HEMETauIoB (Ha HpUMepe
KHCJIOpo/a, cephl, pocdopa u yriaepona).

XUMHUECKHe CBOMCTBA BKHEHIIIMX HEMETAJUIOB (TaJIOTeHOB, CEPHI, a30Ta, (hocdopa, yrieposa u KpeMHHS) U
UX COeTUHEHHH (OKCHUIOB, KHCIOPOCOIEPIKAIINX KUCIIOT, BOJOPOAHBIX COSTNHEHHH).

IIpyMeHeHNe BaXKHENIINX HEMETAIIOB U MX COEANHEHHH.

Meramnel. Ilonoxenue metamnos B Ilepuoguueckoil cucreMe xumudeckux anemeHToB J[. M. Menzeneesa.
OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX 000JI0YEeK aToMOB MeTayuioB. OOmIHe (QHU3MYECKUE CBOWCTBA METAJIOB.
CriaBbl METAJUIOB. DJIEKTPOXUMUUYECKUH psiJl HANPSKEHUH METaIOB.

XVUMUYECKHE CBOWCTBA BAKHEUITUX METAJUIOB (HATPHA, KaJlWi, KAIBIIUNA, MarHuH, aTlOMUHWH, IIUHK, XPOM,
KeJle30, MeJIb) U KX COCTUHEHUI.

OO1mue crocoOb! mory4eHus MeTaiuioB. [IppuMeHeHne MeTauioB B OBITY M TEXHHKE.

OKCIepUMEHTAIbHBIE METOABI U3yYEHHs BELIECTB M MX IPEBPAILCHUN: M3ydyeHHe KoJuleKuuu «MeTambsl 1
CIUIaBBI», OOpa3lOB HEMETAJUIOB, pEIIeHHEe OHKCIHEPUMEHTANbHBIX 3ajad, HaOJNIOACHHWE W  ONHCaHHUe
JIEMOHCTPAIIMOHHBIX W JIAOOPAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THAPOKCHIA AIOMHUHHS C PACTBOPAMH KHCIIOT H
IIeNI0YeH, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérhble 3agaun.

Pacuérer Maccel BemiecTBa WM 00BEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 0O0BEMY
OJTHOTO M3 YYacCTBYIOLIHMX B PEaKIUH BEIIECTB, pacyEThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) POIYKTOB PEaKity,
€CJIM OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus 1 KU3Hb

Poms xumuM B OOecHEYEeHHHM 3KOJIOTHUECKOHM, JHEPreTHYecKOM M IHUINEBOH 0e30IacHOCTH, Pa3BUTHU
MeaunuHel. [ToHATHE 0 HayYHBIX METOJaX MO3HAHUS BEUIECTB U XUMUUYECKUX PEaKIHil.

[IpencraBnenns 00 OONMIMX HAYYHBIX IPUHINIAX TPOMBIIUICHHOTO TOyYSHUS BAKHEHIIINX BEIIECTB.

UYenoBek B MHUpe BEIIECTB M MaTE€PHAOB: BaKHEWIIME CTPOMTENIbHBIE MAaTE€pHasbl, KOHCTPYKLHOHHBIE



MaTepuainbl, Kpackd, CTEKJIO, KepaMHuKa, MaTepuaibl Uil DJJIEKTPOHUKM, HAHOMAaTepHalbl, OpPraHUYEeCKHE WU
MHHEpAJIbHBIE yI0OpEHHSI.

XUMHS U 340pOBHE YECIOBEKA: NIPABHJIA MCTIOJIB30BAHMS JIEKAPCTBEHHBIX IPENApaToB, MPaBMia 0€30IaCHOTO
UCIIOJIb30BaHMs TIPEnapaToB OBITOBOW XUMHH B OBCETHEBHOM JKU3HH.

Me:xnpeaMeTHbIe CBA3U.

Peanm3anuss MeXnpeIMETHBIX CBA3eH IMpH W3yUeHHH oOmeld W HeopraHmdeckod xmmmm B 11 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK W IOHATHH, SBIISIOIINXCS
CHUCTEMHBIMU IS OTJCNIBHBIX NIPEIMETOB €CTECTBEHHO-HAyYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC MOHSTUS: HAYJYHBIH (DaKT, THUIIOTE3a, 3aKOH, TEOpHs, AaHAJIN3, CHHTES3,
Kiaccu(UKanys, NepUOINIHOCTh, HAOMIOIEHUE, SKCIIEPIMEHT, MOJICINPOBAHIE, H3MEPEHHE, SIBICHHUE.

®dusnka: MaTepus, 3HEPrus, Macca, aToOM, 3JNEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOI, PaJHOAKTUBHOCTH,
MOJIEKYyJla, SHEPreTHYEeCKUil ypOBEHb, BEIECTBO, TeJI0, 00OBEM, arperarHoe COCTOSIHME BeEIEeCTBa, (pU3NYecKue
BEJINYMHBI U €AMHULIBI NX U3MEPEHUS, CKOPOCTb.

Buonorus: kinetka, opraHusM, SKocucTeMa, onocdepa, MaKpo- 1 MUKPO3JIEMEHThI, BUTAMUHBI, OOMEH BEIIECTB
B OpraHu3Me.

I'eorpadust: MUHEpaIBI, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOMIAEMbIE, TOIIHBO, PECYPCHI.

TexHONMOTHA: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUIYPrHsi, NPOM3BOACTBO CTPOUTEIBHBIX MAaTEpHAJIOB,
CEIbCKOXO035MCTBEHHOE MMpOU3BOACTBO, TMHUIICBasd MPOMBIIICHHOCTD, q)apMaueBTquCKaa TIPOMBIINIJICHHOCTD,
MPOM3BOJCTBO KOCMETHUECKHX IPErnapaToB, IPOMU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepHalioB, 3JIEKTPOHHAS
MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA TTPOI'PAMMBI 110 XMMHWU HA BA30BOM VYPOBHE
CPEJJHEI'O OBIIIET'O OBPA3OBAHI A

JIMIYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS OOYYAIOIIUMICS TPOTPaMM CPEIHETO
o0mero oOpa3oBaHMS (JIMYHOCTHBIM, METANpPEIMETHBIM W IMPEIMETHBIM). Hay4HO-MeTOIMYecKOod OCHOBOWM st
pa3pabOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPEIHET0 OOINEro 00pa3oBaHUs SBISIETCS CHCTEMHO-
JIESITETBHOCTHBIN TIOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESTEIFHOCTHBIM IMIOJIX0/I0OM B CTPYKTYpE JTMIHOCTHBIX PE3YyIbTaTOB OCBOCHHUS
npeaMera « XUMHS» Ha YPOBHE CPEIHETo 00IIero oOpa3oBaHUs BBIACIICHEI CICTYIONINE COCTABIISIONINE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKOW TPaKAAHCKOM HACHTHYHOCTH - TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIFHOCTH W CAMOOTIPEIEIICHHIO;

HaJIM4re MOTHBALUU K 00YICHHIO;

[EJICHAIIPABIICHHOE pPAa3BUTHE BHYTPEHHHX YOEXJACHUU JUYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEH W
HUCTOPUYCCKUX TPATUIMK 0a30BOM HAYKU XUMUH;

TOTOBHOCTb M CHOCOOHOCTh OOYYarOIINXCsS PYKOBOJACTBOBATHECA B CBOCH [MEATCIHHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMU, IMPUCYHIUMU I.[eJ'IOCTHOfI CHUCTEME XUMHUYECKOT'O 06pa30BaHHH;

HaJIM4ue MpaBOCO3HAHUA J9KOJIOTHYECKOH KYJbTYPbl U CHOCO6HOCTI/I CTaBUTb LEJIN U CTPOUTH KU3HCHHBIC
TUTAaHBL.

JImgHOCTHBIE pPE3yNbTaThl OCBOCHHS THpeaMeTa «XHUMHUS» [OCTUTAIOTCS B COUHCTBE YYCOHOH W
BOCIIUTATEIbHON JACATCIBbHOCTHU B COOTBETCTBHUU C TYMaHHUCTUYCCKUMU, COIIMOKYJIbTYPHBIMHU, AYXOBHO-
HPaBCTBCHHBIMH IICHHOCTSIMU H HJICaJIaMU POCCHICKOTO I'Pa)kIaHCKOTO OOIIECTBA, IPHHATHIMA B 00IIIECTBE HOpMaMH
W TpaBWIaMH TIOBEICHHS, CIIOCOOCTBYIOIIMMH IIPOLIECCAaM CaMOIO3HAHHSA, CAMOPA3BUTHS ¥ HPABCTBCHHOTO
CTAHOBJICHUS JTUYHOCTHU 06yqa}0u114xca.

Jlu4HOCTHBIE pe3yJbTaTbl OCBOGHMs IpeaMeTa «XHMHUS» OTPaXaloT CHOPMUPOBAHHOCTH  OIIBITA
MMO3HABATEIIFHON M MPAKTHYCCKON IEATEIFHOCTH 00YUJAIOMIUXCS [0 Peai3alii IPUHITHIX B O0IIECTBE IICHHOCTEH, B
TOM YHCJIC B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHHS OOYYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IpaB M OOSM3aHHOCTEH, YBaXXCHHS K 3aKOHY U
MIPaBOTIOPSIKY;

MPEACTABJICHUSA O COLMAIBHBIX HOPMax M MpaBUjIax MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOH TBOPUECKOW AEATEIEHOCTH MIPU CO3IAHUH YUEOHBIX MPOCKTOB, PEIICHIH YICOHBIX
Y TI03HABATEIIbHBIX 33124, BEITIOIHEHINH XUMUYECKHX SKCIICPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY M apryMEHTHl APYTHX INPH aHAJIH3e
Ppa3JIMYHbIX BUI0B yqe6H0171 JACATCIbHOCTH,

2) maTPHOTUYECKOIr0 BOCHUTAHMSI:

[EHHOCTHOTO OTHOIICHHS K HCTOPHIECKOMY ¥ HAyIHOMY HACIICAUIO OTCYCCTBCHHON XUMMUM;

YBaXCHUS K ITPOUECCY TBOPUYECTBA B O6J'IaCTI/I TCOPUU U MPAKTUICCKOTO NPUMEHEHUA XMW, OCO3HAHUA TOTO,
YTO NOCTM)KEHUS HAyKH €CTh Pe3yNbTaT JIUTEIbHBIX HAONIOJCHHUN, KPOIIOTIUBBIX SKCICPUMEHTATBHBIX TTOMCKOB,
MOCTOSIHHOTO TPY/Ia YYEHBIX U MIPAKTHUKOB,

HMHTEPECA U MO3HABATCIBHBIX MOTHBOB B IOJYYCHUHN U MOCICAYIOMIEM aHAJIN3E I/IH(i)OpMaHI/II/I O TNIEPEAOBBIX
JIOCTHUKEHUSX COBPEMEHHOUN OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIMTAHMUSI:

HPaBCTBEHHOI'O CO3HAHUSA, OTUYECKOI'O MOBEACHU,

CHOCO6HOCTI/I OLICHUBATH CUTYyAIlUH, CBA3AaHHBIE C XUMHWYCCKUMHU SABJICHUAMH, U NPUHUMATH OCO3HAHHBIC
peIIeHHs, OPHEHTUPYSICh HAa MOPAITEHO-HPABCTBEHHBIC HOPMBI U ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MTOBEJICHIE U MIOCTYIIKH CBOUX TOBAPUIIIEH C MO3HUIIMIA HPABCTBEHHBIX H IIPABOBBIX
HOPM M OCO3HAHHUE MOCJICACTBUIN STUX MOCTYIIKOB;

4) ¢opMupoBaHUS KYJIbTYPbI 3/10POBbSI:

MOHUMAHHSA [EHHOCTEH 3J0pOBOrO0 W Oe30macHoro oOpas3a JKW3HU, HEOOXOIMMOCTH OTBETCTBECHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3UUECKOMY M IICUXHUECKOMY 3/I0POBEIO;

coOmoIeHNs TIpaBMI OE30MaCHOTO OOpaIIeHNus C BEUIECTBAMHU B OBITY, MOBCEIHEBHOH JKU3HU U B TPYIOBOH
JIESITETbHOCTH;

NMOHUMAaHU HEHHOCTH NpaBUJI MHAWBUAYAJIbHOTO U KOJUICKTHUBHOTO 0e30I1aCHOI0 MOBCACHUA B CUTyallUsIX,



YTPOXKAIOLIUX 3JOPOBBIO U KU3HU JIIOACH;

OCO3HaHHUS TTOCJIE/ICTBUI U HENPHUSTHUS BPEIHBIX ITPUBBIYEK (YIIOTPEOJICHHS aJIKOT0JIsl, HAPKOTHUKOB, KYPEHH);

5) TpyaoBoro BocnmuTaHus:

KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-UCCIIE0BATENBCKON AESTEILHOCTH, OOIECTBEHHO MOJIE3HOH,
TBOPYECKOI U APYTUX BUIAX ACATEIBHOCTH;

YCTaHOBKHM Ha aKTHBHOE y4acTHE B PELICHHH NPAKTUYECKHUX 3a7ad COIMAIbHON HAIPaBICHHOCTH (B paMKax
CBOETO Kj1acca, IIKOJIBI);

MHTEpeca K MPaKTUYIECKOMY M3Y4eHHIO npodeccuii pa3IMyHOro pojia, B TOM YMCIE HAa OCHOBE NMPUMEHEHUS
MPEAMETHBIX 3HAHMH 110 XUMHH;

YBaKEHUS K TPy, JIOAIM TPYZa U pe3yabTaTaM TPYIOBOH IESTENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BHIOOPY WHIUBHIYaJILHOH TpaeKTOpuH 0Opa3oBaHMs, Oyayuied mpodeccuu u
peanuzali COOCTBEHHBIX JKM3HEHHBIX IIIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH,
WHTEPECOB U MOTPEOHOCTEH 00IIecTRa;

6) 3KOJIOrHYeCKOro BOCIUTAHUS:

9KOJIOTUYECKH [IeJIECO00PAa3HOro OTHOIIEHHUS K MPUPO/IE, KaK HCTOYHUKY CYIIECTBOBAHUS JKH3HU Ha 3eMIle;

MOHMMaHHS TI00ATBHOTO XapakKTepa SKOJOTHYECKHX MPOOJeM, BIHMSHUS SKOHOMHYECKHX IIPOIECCOB Ha
COCTOSIHHE TIPHPOIHON M COIIMATBHOMN Cpebl;

0CO3HaHMs HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTM)KEHHHA XUMHUHU Ui PELICHUS] BOIPOCOB PalMOHAIBHOTO
MPUPOAOIOIb30BAHUS;

aKTHBHOTO HENPHUATHS NEHCTBHH, NPHHOCAIIMX BpPEA OKpYXKalolel MNpUpOTHON cpexe, yMeHHA
MPOTHO3UPOBaTh HEOJArONPUSITHBIC IKOJIOTHYECKHE IOCIEICTBHS NPEANPUHUMACMBIX JIEHCTBUI U MPEAOTBpallaTh
uX;

HaJIM4YKsl Pa3BUTOTO HKOJOTMYECKOTO MBIIIICHHUS, 3KOJOTMYECKOHW KyJIbTYphl, OIBITA JESATEIbHOCTH
9KOJIOTMYECKOH HAIIPaBIEHHOCTH, YMEHHS DPYKOBOJCTBOBATbCS WMH B IIO3HABaTEIbHOHW, KOMMYHHKAaTHBHOW M
COLMAILHOU TPAaKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTHBHO POTUBOCTOSITH UJICOJIOTHH XeMO(oOuH;

7) UEeHHOCTH HAYYHOIO MO3HAHUA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HayKd H
0O0IIIeCTBEHHOM ITPAKTHUKH;

MOHUMAaHHA CTICIU(PHUKN XUMUHU KaK HayKH, OCO3HaHUA €€ poiH B (HOPMUPOBAHUN PAlMOHAIHHOTO HAYYHOTO
MBIIIIEHHS, CO3/IaHUH [EJIOCTHOTO TIPEJCTaBICHNs 00 OKpY’KarolleM MHUpE Kak O €IMHCTBE IPUPOJIBI U YEIOBEKa, B
MO3HAHUH NIPUPOTHBIX 3aKOHOMEPHOCTEH 1 PeIIeHNH NPOoOIeM COXpaHEHHs! TPUPOTHOTO PaBHOBECHS;

yOexxAEHHOCTH B 0COOOW 3HAYMMOCTH XMMMHU [yl COBPEMEHHOI NMBHMJIM3allMK: B €€ T'yMaHHUCTHYECKOU
HaIpaBJIeHHOCTH W BaKHOHM POJIM B CO3JJaHUHM HOBOW 0a3bl MaTepHalIbHOM KyJIbTYPBl, PELIEHHH TII00aIbHBIX TPOOIeM
YCTOWYMBOTO Pa3BHUTHS YEJIOBEYECTBA - CHIPHEBOMN, IHEPTeTHUECKOM, MHUIIEBOH M IKOJIOTMYECKOH Oe30macHoOCTH, B
Pa3BUTUH MEAMIMHBI, 00ECIIEYEHUH YCIOBUH YCIIEITHOTO TPY/a U 9KOJIOTHYECKH KOM(POPTHOI )KU3HH KAXK/OT0 4eHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOH TpaMOTHOCTH: MOHMMAaHHMSA CYIIHOCTH METO/AOB MO3HAHMS, HCIIOIb3YeMbIX B
€CTECTBEHHBIX HayKaxX, CIHOCOOHOCTH HCIOJB30BAaTh IOJy4aeMble 3HAHWA Ul aHAJIN3a M OOBSICHEHUS SBIICHHH
OKPY’KaIOIIEr0 MUpPA U MPOUCXOISANINX B HEM M3MEHEHHUI, yMEHHUS AenaTh 00OCHOBaHHBIE 3aKIIOYEHHS Ha OCHOBE
Hay4YHBIX (h)aKTOB M MMEIOIIUXCS JAHHBIX C LEIbIO MOJIY4YEHHsI JOCTOBEPHBIX BEIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIIONIB30BaTh XUMHYECKHE 3HAHUS A PELICHHS MpoOJeM B pealbHBIX
KU3HEHHBIX CUTYAIUX;

UHTepeca K O3HAHUIO U UCCIIEN0BATENbCKON 1eATENbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO U caMO00OPa30BaHUIO, K aKTUBHOMY ITOJTyYEHHIO
HOBBIX 3HAHUH IO XUMHUH B COOTBETCTBHUH C )KHU3HEHHBIMU MTOTPEOHOCTAM;

HHTEpeca K 0COOGHHOCTSIM TPyAa B pa3IMYHBIX cepax MpoheCCHOHATBHOM e TeTFHOCTH.

METANPEJMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIE PE3yNbTaThl OCBOCHHUS YUEOHOTO Ipeamera «XUMHS» Ha YPOBHE CPETHEro OOIIero
00pa3oBaHUs BKIIOYAIOT:

3HaYMMBbIe U1 (OPMHUPOBAHHUS MHUPOBO33PEHHS OOYHYAIOUIMXCS MEXAUCIHUIUIMHAPHBIE (MEXIIPEIMETHBIC)
oO0IIeHayYHbIE MOHSATHS, OTPAKAIOIIME LEJOCTHOCTh HAyYHOH KapTHHBI MHUpa M CHenU(HUKY METOJOB IO3HAHWS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BELIECTBO, SHEPTHs, SIBJICHUE, ITPOIIECC, CUCTEMa, HayYHbIH (akT,
NPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEeNOBaHHE, HaOJIO/JECHHE, U3MEPEHHE, SKCIIEPUMEHT H
Jpyrue);

YHHUBEpCalbHbIE  y4eOHbIe  JEWCTBHA  (IIO3HABAaTENbHBIC,  KOMMYHUKaTHBHBIC,  PETYJSTHUBHBIC),



obecrnieunBaronre GopMUpoBaHUEe PYHKIMOHAILHON IPaMOTHOCTH U COLMAIILHOM KOMITETEHIIMN 00yYaroLIiXCs;

CIOCOOHOCTH 00Y4aIOIIMXCS UCTIONIb30BaTh OCBOCHHBIE MEXINCIUILTHHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U
YHHBEpCaJbHBIE YIeOHbIC IEHCTBUS B IIO3HABATEIHHOMN W COMUAIEHON TIPAKTHKE.

MeranpenMeTHble pe3yibTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAJIHHBIMH YYE€OHBIMH I03HAaBaTEJIbHBIMHU,
KOMMYHHUKATUBHBIMU ¥ PETYJISTUBHBIMU JCHCTBUSAMH.

OBgJjajeHne YHUBepCaJbHbIMH Y4eOHBIMH N03HABATEIbHBIMH /1eCTBHSIMMU:

1) 0Ga3oBble JJOrHYECKHE ACHCTBHS:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEETATh LENHN ACATEIBHOCTH, 3aaBasi MapaMeTPhl M KPUTEPHU UX JOCTHKEHHS, COOTHOCUTD PE3yJIbTaThI
JEATEIBHOCTH C IIOCTABICHHBIMH LIEIISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMH MPUEMBI JOTMYECKOTO MBIIUIEHUS - BBLACIATh XapaKTepHble IPU3HAKU
MOHATUI U yCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIONIME MOHATHS AJIs1 OOBSICHEHHS OTAEIBHBIX
(haKTOB U SBICHUIA,

BBIOMPATh OCHOBAHUSI U KPUTEPHH JUIsl KIACCHU(DUKAIIMY BELIECTB U XUMUYECKUX PEaKIunii;

YCTaHaBJIUBATh NPUINHHO-CJICACTBCHHBIC CBA3U MEKAY N3YyYaCMbIMU SIBJICHUSAMMU,

CTPOUTD JIOTHYECKHE pacCy>kAeHUs (MHAYKTHBHBIC, ETYKTHBHBIC, IT0 aHAJIOTHH), BEISIBIIATH 3aKOHOMEPHOCTH
Y IPOTUBOPEYHS B paCCMaTPUBACMBbIX SBJICHUSX, (DOPMYJINPOBATH BEIBOJIBI M 3aKIIIOUCHNS;

MNpUMCHATL B TIPOUECCE TMO3HAHUA, HCHOJIB3YEMbIE B XHMHUU CHUMBOJHNYCCKUE (3HaKOBLIe) MOJACIIH,
mpeoOpa3oBbIBaTh MOJCIbHBIC MPEACTABICHUS - XUMHYCCKHH 3HAK (CHMBOJ) DJIEMECHTa, XHMHYecKas (opmyia,
YpaBHEHHE XMMHYECKON PEaKIMH - NMPH PEIICHUH yYEOHBIX MO3HABATENBHBIX M NPAKTUYECKUX 3a7ad, MPUMEHATh
Ha3BaHHbBIC MOJCJIbHBIC MTPCACTABIICHUSA OJIS BBISABJICHUS XapaKTCPHBIX IMPU3HAKOB N3Yy4Ya€MbIX BEIICCTB U XUMHUYCCKUX
peakiuii.

2) 0a3o0Bble HCCIEA0BATEIbCKHE ACCTBHUSA:

BJIaZIeTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHHS BEIIECTB M XUMHUIECCKUX PEaKIHi;

¢dopmynupoBaTh I1€JdM M 3a/Ja4d  WCCICJOBAHMS, HCIIOJIB30BaTh IIOCTABJICHHbIE KM CaMOCTOSTEIBHO
chOopMyIMPOBaHHBIE BONPOCH B KauyecTBE MHCTPYMEHTA ITO3HAHMS W OCHOBBI Ui (DOPMHPOBAHUS THUIOTE3BI IO
MPOBEPKE NPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KICHHH;

BJIaJICTh HaBBIKAMH CaMOCTOATECIBHOI'O IIJIAaHUPOBAHUA HW TPOBECACHUA YUYCHUYCCKHUX OKCIICPUMEHTOB,
COBEpPIEHCTBOBATh YMEHMS HAOJIOAATh 3a XOAOM IIPOLECCa, CaMOCTOATENIFHO IMPOTHO3MPOBATh €ro pe3yibTarT,
(opmynupoBaTh 000OIIEHUSI M BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH DE3yJbTATOB HCCIIEJIOBAHHSA, COCTABISTH
000CHOBaHHBIN OTYET O MPOJIEITAHHON padoTe;

MpHroOpeTaTh OMBIT YICHUIECKOH HCCIIeI0BATEIbCKON U MMPOSKTHON 1S TEITbHOCTH, IPOSBIIATH CIIOCOOHOCTE U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOIOB PEIICHHS IPAKTHYECKHX 3a/1a4, IPIMEHEHHUIO Pa3INIHBIX METOI0B
TIO3HAHUSI.

3) pabora ¢ unpopmanueii:

OPHEHTHPOBATHCS B PA3JIMUHBIX MCTOYHHKAX MHPOPMAIMHU (HAyYHO-TIOMYJISIpHAs JINTEpaTypa XMMHYECKOTO
COJIeprKaHusl, CIPAaBOYHbIE MOCOOHs, pecypchl IHTepHeTa), aHaIM3UpOBaTh HHYOPMALHIO Pa3IMYHBIX BUIOB U (GOPM
MpEACTABJICHUSA, KDUTHYCCKU OLICHUBATH eé JOCTOBEPHOCTb U HEMTPOTUBOPCUNBOCTD,

(hopMynHpOBaTh 3ampochl M IMPHUMEHSTh pa3IMuHble METOJbl IIPH IOHMCKEe M OoTOOpe HH(pOpMAaIuy,
HEoOX0MMOH IS BBITTOJIHEHUS y4eOHBIX 3a/1a4 OIPEACIEHHOTO THIIA;

nproOperaTh OIBIT HCIHOJIB30BAHUSA HH(OPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIIOTHH ¥ Pa3TUIHBIX
IIOMCKOBBIX CUCTEM,

CaMOCTOATENIbHO BHIOUMpPATh ONTUMAJbHYI0O (opMy mnpexacTaBiaeHuss uHpopManuu (cxemsl, Tpaduky,
JarpaMMBl, TaOJIHIBI, PUCYHKH U APYTHE);

WCIIONBb30BaTh HAYYHBIA S3BIK B KaUECTBE CPEICTBA IPH paboTe ¢ XMMUYECKOW MH(OpMAIMen: MPpUMEHSTh
MEXIIpeIMeTHBIE ((PU3HUecKie U MaTeMaTHIEeCKHe) 3HAKH U CHMBOJIBL, (hOpMyJIBI, a00peBHaTypsl, HOMEHKIATYPY;

UCIIOJIb30BaTh U NPe00pa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OgJ1aienne YHUBEPCAJILHBIMH KOMMYHHMKATHBHBIMU 1eHCTBUAMU:

3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI B XOJI€ TUAJIOTA W/UIU AVCKYCCHH, BRICKA3bIBATh UICH,
(hopMyTHpPOBATH CBOM MPEJIOKEHHUSI OTHOCUTEIEHO BBITIOIHEHHUS TIPEUIOKEHHOH 3a1a4;

BBICTYMNATh C MPE3CHTALUEN PE3YAbTATOB NI03HABATENBHON EATEIbHOCTH, HOTYYEHHBIX CAMOCTOSTENBHO WU
COBMECTHO CO CBCPCTHHKAMH IIpW BBIIIOJIHECHUHN XHUMHWYECKOTO OSKCIECPHUMCHTA, HpaKTI/I‘IeCKOﬁ pa6OTLI 10
WCCJIEJIOBAaHHIO CBOWCTB H3y4YaeMBIX BELIECTB, peau3ald y4eOHOro mpoekta W (GOpMYIHpOBaTh BBIBOIBI IO
pe3yJsibTaTaM NpOBEAEHHBIX UCCIIEA0BAHUMI MyTEM COTIIACOBAaHMS TIO3ULIMHI B X0/1€ 00CYXK/ICHHS 1 0OMEHa MHEHUSIMU.

OBJjajeHne yHUBepPCaJbHBIMH PeryIATHBHBIMH AeHCTBUAMU:

CaMOCTOATENBHO MJIAHUPOBATH M OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO JEATCILHOCTD, ONPEACHss e€ ean u



3ala4u, KOHTPOJUPOBATh U IO MEpEC H€O6XOHI/IMOCTI/I KOPPEKTUPOBATH npeunaraeMbIﬁ AJIrOPUTM ﬂeﬁCTBHﬁ npu
BBITIOJIHCHHU U y‘-IeGHI)IX U UCCICAOBATCIBCKHUX 3ajJady, BI)IGI/IpaTI) HaunoOoJee 3(1)(1)6KTI/IBHLII‘/'I crocod ux peuieHus ¢
y‘-IéTOM TIOJTYYC€HHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHICCKHUX peaKuuAax;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOEH JEATEeIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KJIIACC

[IpenmeTHBIE pe3yIbTAaTH OCBOCHUS Kypca «OpraHudecKast XUMISD) OTPaXaroT:

c(hOPMHUPOBAHHOCTh MPEJACTABICHUN O XMMHYCCKOH COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA,
poNMM XWMHUH B TIO3HAHWH SBICHHH NTpPUPOABI, B (POPMHUPOBAHWM MBIIIJICHAS H KYyIbTYPHl JHYHOCTH, €€
(hyHKIMOHATIHHOHM TPAMOTHOCTH, HEOOXOIMMOM ISl PEIICHHS MIPAKTHYECKIX 3a7ad U AKOJIOTHYECKH 000CHOBAaHHOTO
OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHOMN CpPE/IE;

BIIaJICHUE CUCTEMOM XMMUYECKUX 3HAHUH, KOTOpasi BKIIOYAET: OCHOBOIOJAraloONIUe MOHATUSA (XUMHUECKUA
SJIEMEHT, aTOM, 3JIEKTPOHHas 00O0JI0YKa aToMa, MOJEKYJa, BaJCHTHOCTh, JEKTPOOTPUIATEIBHOCTD, XUMHUICCKAS
CBsI3b, CTPYKTYpHas popmyia (pa3BépHyTas U COKpamEHHAs ), MOJIb, MOJIIPHAS Macca, MOJISIPHBII 00BbEM, yIIepOHbIH
ckeneT, (YHKIIMOHAIbHAS TPYIINa, paguKal, H30MEPHsl, H30MEPbI, TOMOJOTHYCCKHIA PsiJl, TOMOJIOTH, YTICBOIOPOIbI,
KHACJIOPOA H a30TCOJICpIKAIlle COCIWHCHHS, MOHOMEp, MOJHMMEp, CTPYKTypHOE 3BEHO, BBICOKOMOIEKYISPHBIC
COCIMHEHUS); TEOPUH U 3aKOHBI (TCOpHs CTPOCHHS OpraHmdeckux BemiecTB A. M. BytiepoBa, 3aKOH COXpaHEHHS
MAacchl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SI3bIK XUMUHM; MUPOBO33PEHUYECKHE 3HAHMUSI, JIE)KAIINEe B OCHOBE
MOHUMAaHUS IPUIMHHOCTH U CUCTEMHOCTH XMMUYCCKUX SIBICHUM, ()aKTOJOTHMYCCKHE CBEACHHUS O CBOWCTBAX, COCTABE,
MOJMYYCHHH W O€30IMacHOM HCIIONB30BAHUM BaXHEHUIIMX OPTraHMYECKHUX BEHIECTB B OBITY M IPAKTHYECKOW
JIeSTEIbHOCTH YEJI0BEKa,

c(hOPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTEPHbIC MPU3HAKH TOHSITHIH, YCTAaHABIUBATH MX B3aHMOCBSI3b,
HCIIONIB30BaTh COOTBETCTBYIOIINE IOHSATHS IPH OIMCAHWU COCTaBa, CTPOCHHS M IPEBpAIlCHHH OPraHMYECKUX
COCTUHECHUM;

c(hOPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BATh XUMHUYCCKYIO CHMBOJIHKY JUISS COCTABJICHUS MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHOW) (POPMYIT OPTaHWMICCKUX BEIISCTB M YPaBHEHUH XUMHUYSCKUX PEAKIIHH,
W3TOTABINBATH MOJEIH MOJIEKYII OPTaHUIECKUX BEHIECTB IS WILTFOCTPAIIMY UX XHMHAYECKOTO U IIPOCTPAaHCTBEHHOTO
CTPOEHUS;

c(hOPMHPOBAHHOCTh YMEHHI YCTAHABJINBATH MPHHAICKHOCTh M3YUYCHHBIX OPraHUYECKHUX BEHICCTB IO HUX
COCTaBy M CTPOCHHIO K OTPEACTIEHHOMY KIacCy/TpyIie cCOeANHEHUN (YTIIEBOIOPOIBI, KHCIOPO M a30TCOACPIKAIITIE
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJMHEHMsI), JaBaTh WM Ha3BaHHUs MO CHCTEMAaTHYEeCKOW HOMEHKJIATYpe
(IUPAC), a rtaxke NPUBOAWTL TPHBHAIBHBIE Ha3BaHWS OTIEJIbHBIX OPraHUYECKHX BEIIECTB (ITHIIEH, MPOIMUIIEH,
alleTWICH, STHICHIJIMKONb, TIHLEPUH, (eHOD, (OpMalbIeTHI, aleTalbIeru], MypaBbHHAS KHCIOTa, YKCYCHas
KHCJIOTa, OJICMHOBAsI KHCJIOTA, CTCAPHHOBASI KHCIIOTA, TIIF0K03a, PPyKTO3a, KpaxXMall, IeJUTI0I03a, TIHIINH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACIIATh BHUABI XHUMUYCCKOH CBSI3M B OPraHUYECKUX COCAMHEHHSIX
(onMHAPHEIEC U KPaTHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHATH TIOJIOKCHHUS TCOPHH CTPOCHHS OPTraHWYECKHUX BemecTB A. M.
BytnepoBa st 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHSI MaCChI
BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYCCKHE W XHMUYECCKHE CBOWCTBA
TUTIMIHBIX MTPEJICTABUTENCH Pa3INIHBIX KIIACCOB OPTaHUYECKHX BEIIECTB (METaH, 3TaH, TUJICH, MPOTHJICH, alleTHIICH,
Oyraguen-1,3, meTunOytaguen-1,3, OeH30J, METaHON, STAHOJ, ITHICHTIUKOJb, TIUIEPHH, (HEHOJ, aneTalbIeTH/I,
MypaBbUHAas M YKCYCHasi KUCIJIOTHI, IJIIOKO3a, Kpaxmall, LEJUII0J03a, aMUHOYKCYCHasi KHCJIO0Ta), WILIOCTPUPOBATD
TEHETHUYECKYIO CBSA3b MEXIY HMMH YPaBHEHMSAMU COOTBETCTBYIONIMX XMMHUYECKHX pPEaKLUHid € HCHOJIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;

c(hOopMHPOBAHHOCTH YMEHUS XapaKTePHU30BaTh UICTOYHUKH YTIIEBOJAOPOTHOTO CHIPhsI (HE(Th, MPUPOIHBIN ra3,
YTOIIB), CHOCOOBI UX EePepadOTKU U MPAKTUISCKOE MPUMEHEHHE MIPOIYKTOB epepadOTKy;

c(OPMHUPOBAHHOCTh YMEHUIH MPOBOIUTH BBIYHCICHUS [0 XHMUYECKAM YpaBHEHHSM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WJIM MPOAYKTa PEaKIHWU 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOIIHBIX BEIIECTB WM MIPOIYKTOB PEAKIIHN);

c(hOpPMHUPOBAHHOCTh YMCHHI BIIQJIETh CHCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO IO3HAHUS,



UCIIOJIb3YEMbIX B XUMHU IIPU M3YYCHHUH BEIIECTB M XUMUYECKUX SIBJICHUH (HaOI0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT,
MO/ICTIMPOBAHNUE ), UCTIONB30BATh CHCTEMHbBIE XUMUYECKUE 3HAHUS ISl IPUHSATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CHUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U HX IIPUMEHEHHEM;

c(OPMUPOBAHHOCT YMEHHUH COOJIOJNATh NpaBHia IIOJIb30BAHMS XUMHYECKOW IOCYIOH M J1abopaTOpHBIM
00opyIoBaHNEM, a TaKKe IpaBHia OOpalieHHs ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLMSIMU IO BBIIOJHEHHIO
Ta00PaTOPHBIX XUMUUYECKHUX OTIBITOB;

cOpPMUPOBAHHOCTE YMEHHI IUIAHHPOBAaTh W BBIMOJNHATE XHMHYECKHH 3KCHEPUMEHT (TIPEBpAIICHUS
OpPTaHMYECKUX BELIECTB NMPU HArpeBaHHH, MOJYyYCHHE JTHIICHA U M3YYCHHE €ro CBOWCTB, KaueCTBEHHBIC PEAKLIUH
OPTaHWYECKUX BELIECTB, ACHATypauusi OCITKOB NPH HAarpeBaHWHM, LBETHBIC PEAKIUH OEIKOB) B COOTBETCTBHHU C
MpaBUJIAMH TEXHUKH 0€30TIaCHOCTH IIPH 0OPALICHNH C BEIIECTBAMH H JIA00OPATOPHBIM 000PYIOBaHHUEM, IIPEACTABIAT
Pe3yJIbTaThl XUMUYECKOT0 IKCIIEPUMEHTA B (POPMeE 3aITUCH YPaBHEHHI COOTBETCTBYIOLIUX PEaKIMi U HOpMyIUpOBaTH
BBIBOJIBI HA OCHOBE 9THX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTE YMEHHHM KPUTHYECKH aHAJIM3MPOBATh XHMHYECKYI0 HH(poOpManuio, MOIydaeMyro H3
Pa3HBIX HCTOYHHUKOB (CpeAcTBa MaccoBoil nHGopManuu, IHTepHET U ApyTuX);

c(hOPMHUPOBAHHOCTh YMEHHUI COOJIIOJATh MpaBHa 3KOJOTHMYCSCKH IIeJIeCO00Pa3sHOro MOBEACHUS B OBITY U
TPYZIOBOH AEATEIHHOCTH B LENSAX COXPAHEHUS CBOETO 370POBHS M OKPYKAIOUIEH HMPUPOJHON Cpenibl, OCO3HABATh
OTIaCHOCTh BO3ACHCTBUS HA JKUBBIE OPraHU3MBI ONPECTIEHHBIX OPTaHNIECKUX BEUIECTB, OHMMAs CMBICII TIOKa3aTes
ITJIK, mosicHATh Ha mpuMepax crocoObl YMEHBIICHHS W MPEJOTBPAIEHHsI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJIOBeKa;

JUISL O0YYAIOIINXCS ¢ OTPAaHWYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHE IIPUMEHATH 3HAHHUSI 00 OCHOBHBIX
JOCTYIHBIX METOAAX MO3HAHUA BEHICCTB U XUMUYCCKUX HBHCHHﬁ;

JUISL CIENBbIX M CIAa0OBHAAIIMX OOYyYalOUIMXCS: YMEHHE MCIOJIB30BaTh PellbeHO-TOYCUHYIO CUCTEMY
o6o3nauennit JI. Bpaiinsa ans 3anvcn XuMudeckux GopMyI.

11 KJIACC

IIpenmeTHble  pe3ynbTaThl OcBOoeHHS Kypca «OOmas W HEOpraHWdeckas XHMES»  OTPaXaroT:
c(OPMHUPOBAHHOCTh TIPEJCTABICHHI: O XMUMHYECKOH COCTABILSIIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, POJIU
XMMUH B TIO3HAHUM SIBICHUH TPHPOIBI, B (OPMUPOBAHUH MBIIUICHHUS M KYJIBTYPHI JIMYHOCTH, €€ (YHKIMOHAILHON
TPaMOTHOCTH, HEOOXOAMMOM JUIs PEeHIeHHs IMPaKTHYECKUX 3aJad M SKOJOIMYEeCKH OOOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3JI0POBBIO U TIPUPOIHON CpEIe;

BJAJICHHE CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpasl BKIIOYACT: OCHOBOIOJIATAIONINE TMOHATHS (XMMHUYECKUN
JJIEMEHT, aTOM, W30TOIl, S-, P-, d- SJIEKTPOHHBIC OPOHMTAIM AaTOMOB, HOH, MOJIEKYJa, MOJb, MOJISIPHBIH 00BEM,
BaJIEHTHOCTh, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHHUS, XHMHYecKas CBs3b (KOBaJIeHTHas, HWOHHas,
MeTaJuIn4ecKas, BOJOPOJHAs), KPUCTAJUINYECKas PEeImETKA, THUIBI XMMUYECKUX DPEaKLuil, pacTBOpP, DJIEKTPOJIHTEHI,
HEDJIEKTPOIIUTBHI, IEKTPOIUTHYECKAS AUCCOLUALINS, OKUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUECKOH PEAKIH,
XMMHUYECKOE PABHOBECHE); TEOPHHU U 3aKOHBI (TEOPHS SJIEKTPOIUTHIECKON ANCCOLMALINH, TIeproudeckuii 3akoH [1. 1.
MenneneeBa, 3aKOH COXpPaHEHHUS] MacChl BELECTB, 3aKOH COXPAHEHHS M IPEBPAICHHUS HYHEPTUU NPH XMUMHUYECKHUX
peaKnuax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMA, JISKAIIHEe B OCHOBE
MOHMMaHHS IPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBIICHUH, ()aKTOJIOTMIECKHE CBEJICHNS O CBOICTBAxX, COCTABE,
MOJy4eHHH W 0e30IaCHOM HCIIOJB30BAHMM BAKHEHIINX HEOPTaHWYECKHX BEMIECTB B OBITY M NPaKTHYECKOU
JIeSITETIbHOCTH YEI0BEKa;

c(OPMUPOBAHHOCT YMEHHH BBISBIATH XapaKTepHbIE NMPU3HAKH IOHATHH, yCTaHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOINUE MOHITHS IIPU ONUCAHUU HEOPTaHUYECKUX BEIIECTB U UX MIPEBPAILEHHIH;

c(OPMHUPOBAHHOCTh YMEHHH HCIIONB30BaTh XUMHUYECKYI0O CUMBOJIHKY Ui COCTABJICHUS (POPMYIT BEIIECTB H
YpPaBHEHHI XUMHUUYECKUX peakui, cucreMaTindeckyto HomeHknarypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX
HEOpraHMYEeCKHX BEIIECTB (YrapHbIi ra3, yrJIeKUCIbII ra3, aMMuak, raiéHasi N3BeCThb, HeTraléHast U3BeCTh, MUThEBas
cojia, MUPUT U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHH OMNPEAEISITh BAJIEHTHOCTh M CTENEHb OKHCIICHUS XMMHWYECKHX HJIEMEHTOB B
COEIMHEHUSIX PAa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOH CBsI3M (KOBaJICHTHAs, HOHHAs, METAUIMYECKas, BOJOPOIHAs) B
COEIMHEHUSAX, THUI KPUCTAJUIMYECKOM pEmETKH KOHKPETHOTO BellecTBAa (aTOMHAs, MOJEKYIsSIpHas, HOHHAsd,
MeTaJUTN4ecKas), XapakTep Cpebl B BOAHBIX PACTBOPAaX HEOPTaHMUECKUX COCTUHEHNUH;

c(OpPMUPOBAHHOCTh YMEHHWH yCTaHABIMBATh NPUHAJIC)KHOCTh HEOPTaHWYECKUX BEIECTB 10 MX COCTaBY K
orpeeIEHHOMY KJIacCy/TpyIe COeAWHEHUH (MPOCThIe BELIECTBA - METAUIbl M HEMETaJUIbl, OKCHABI, OCHOBAaHUS,
KHCIIOTHI, aM(pOTEpHBIE THAPOKCHUJIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUH pacKpblBaThb CMbICH nepuoandeckoro 3akona JI. M. Menneneesa wu



JIEMOHCTPHPOBATh €r0 CHCTEMAaTH3UPYIOILYI0, OOBSICHUTEIBHYIO U ITPOTHOCTHYECKYIO (DYHKINH;

c(OpPMUPOBAHHOCTh YMEHUIl XapaKTEepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKUX DJIEeMEHTOB 1-4
neproioB IleprHoandecKkoil CHCTEeMBI XUMHYECKHX 3eMeHToB J[. M. MeHnpeneeBa, WCTIOMB3ys MOHATHA «S-, P-, d-
JJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKHE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUUECKHX
3JIEMEHTOB M MX COEeIUHEHUH mo mepuojaMm u rpynmam Ilepuonuueckoil cuctemsl Xumuueckux 3neMeHTtos [, U.
Mennencena;

c(hOpMHPOBAHHOCTh YMECHUHN XapaKTEpHU30BaTh (OMICHIBATH) OOIINE XUMHUIECKHE CBOIICTBa HEOPTaHUIECKUX
BEIIECTB Pa3lIMYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHME TE€HETHYECKON CBSI3M MEXIy HEOpPraHHYECKUMHU
BEIIECTBAMH C ITOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCH(UINPOBATH XMMUUECKHE PEAKIMH 110 PA3IMIHBIM MIPU3HAKAM (IHCITy H
COCTaBY pPEarupyrouiux BEIIECTB, TEIUIOBOMY 3(QQEKTy peaklHu, WU3MEHEHHIO CTENCHEH OKHCIIEHHs DJIEMEHTOB,
00paTUMOCTH peaKlMy, yYacTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCT YMEHHUH COCTABIATh YPABHCHMS PEAKIMH PA3IMUHBIX THIIOB, MOJHBIE W COKPAIIEHHbIE
ypaBHEHHS PeaKIMii HOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IPU KOTOPHIX 3TH PEAKIMH HIYT 10 KOHIa;

c(hOPMHUPOBAHHOCTh YMCHHI MPOBOIUTH PCAKIMH, MOATBEPIKIAIOIINC KAaYECTBEHHBIN COCTAaB Pa3IMYHBIX
HEOPTaHMYECKHX BEIIECTB, pPACIO3HABAaTh OMNBITHBIM IYTEM HOHBI, NPHCYTCTBYIOIIHME B BOJIHBIX pPacTBOpPax
HEOPraHMYECKHX BEIECTB;

c(hOPMHUPOBAHHOCTh YMCHHMH  PACKPBIBaTh CYIIHOCTh  OKUCIIUTCIHLHO-BOCCTAHOBUTEIBHBIX  PEaKIIHA
MOCPE/ICTBOM COCTABIICHHUS JIEKTPOHHOTO OaiaHCca 3THX peaKLuii;

c(OpPMUPOBAHHOCTE YMECHHH OOBSICHATH 3aBHCHMOCTh CKOPOCTH XHMHYECKOH PpEakmud OT Ppa3IMIHBIX
(hakTOpOB; XapaKTep CMEIICHUS XUMHUICCKOIO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHET0 Bo3aeicTBus (mpuHiun Jle
[Tarennbe);

c(OpMUPOBAHHOCTh YMEHMH XapaKTEPH30BaTh XUMHUYECKHE MPOIECCHI, JISKAIIE B OCHOBE IPOMBIIIIIEHHOTO
MOJTy4CHHS CEPHOM KHCIIOTHI, aMMHaKa, a TakXke chOpMHUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYYHBIX IPUHIUIIAX
Y 9KOJIOTMYECKHUX MPOOIeMax XUMHYECKOTO TIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTH YMEHHUH POBOIUTH BHIYNCIICHHS C UCIIOIH30BAHUEM MOHATHS «MacCOBasi OIS BELIECTBA
B pacTBOpe», 0OOBEMHBIX OTHOLICHHH Ta30B IPH XMMHUYCCKHX PEAKIMAX, MACChl BEIIECTBA MM 00bEMa ra3oB IO
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM 00BEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKIHMH BEIIECTB, TEIIOBOIO
addekra peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl BELECTB, NPEBPAIEHHs] K COXPAHEHHsI SJHEPTHH;

c(OpPMHUPOBAHHOCT YMEHHH COOIIONAaTh TpaBWia IIOJb30BAHUS XUMHUYECKOW IOCYNOH M J1abopaTOpHBIM
obopymoBaHueM, a TaKKe MpaBWia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHUHM C MHCTPYKIMSMH TIO BBITIOJTHEHUIO
1ab0PaTOPHBIX XUMHUYECKHX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHIIIOIHATH XMMUYECKHH 3KCIICPUMEHT (pa3yIosKeHne MepOKCHaa
BOJIOPO/Ia B NPHUCYTCTBUH KaTalW3aTopa, OIPEAEICHHE CPEeIbl PACTBOPOB BEIIECTB C IOMOIILIO YHHBEPCAIHHOTO
WHINKATOpa, BIMSHUE DPA3INYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOM pPEaKlMH, PEeaKIWd HOHHOTO OOMEHa,
KaueCTBEHHbIE pEakuMu Ha cyiabdar-, KapOOHAT- M XJIOPHJA-aHHOHBI, Ha KAaTHOH AaMMOHUs, peIIeHue
9KCIIEPUMEHTANIBHBIX 3aJad Mo TemaM «Mertamis» n «Hemeramib»y) B COOTBETCTBHM C TIPABWIAMH TEXHHKH
0e3omacHOCTH TMpH OOpalIeHuH C BEIIeCTBaMH W J1abOpaTOpPHBIM 00OpYJOBaHHEM, MPEICTABIATh PE3YJIbTAaThl
XUMHYECKOTO IKCIIEPUMEHTA B (hOPME 3alTUCH yPABHEHUH COOTBETCTBYIOIINX PeaKIUii ¥ (hOPMYIHPOBATH BBIBOJIBI HA
OCHOBE 3THX PE3YJIbTATOB;

c(OPMHUPOBAHHOCT YMEHHH KPUTHYECKH AaHAJIM3MPOBATH XUMHUYECKYI0 WH(POPMANHUIO, TOIyYaeMyIo W3
Pa3HBIX HCTOYHHUKOB (CPEICTBa MAaCCOBOW KOMMYHHKANNH, IHTEpHET U IPYTHX);

c(OPMUPOBAHHOCTE YMEHHMH COOJIO/ATh IMPaBMJIA HKOJOTHUECKH IeJIECO00pa3HOTo MOBEACHUS B OBITY H
TPYAOBOH IEATENBHOCTU B IIENSAX COXPAaHEHHsI CBOETO 30POBbsl U OKpY)KalOIIEeH MPUPOAHONW Cpelbl, OCO3HAaBaTh
OINACHOCTH BO3/IEMCTBUS Ha dKUBbIE OPTaHU3MBbI OIIPE/ICNIEHHBIX BEILIECTB, TOHMMAs cMbich noka3arens [IJIK, noscHaTs
Ha nmpumepax CITOCOOBI YMEHBUICHUSA U TTPEAOTBPAIICHUA UX BPEIHOTO BO3}16ﬁCTBHH Ha OpraHu3M YC€JIOBEKaA,

JUIst 00YYaIOMIMXCSl ¢ OTPaHMYEHHBIMHM BO3MOXHOCTSIMU 3JI0POBBS: YMEHHE NPUMEHSTH 3HaHHUsI 00 OCHOBHBIX
JOCTYIHBIX METOAAX MO3HAHUA BEUICCTB U XUMHUYICCKUX ﬂBJ'IeHPIﬁ;

JUIA CJIETBIX W CIA0OBUASIIMX OOyJalOmMXCA: YMEHHE WCIONb30BaTh Pelbe(h)HO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaiins 11 3anucu XuMudeckux Gopmyir.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsimdyecTBo yacoB
HaumeHnoBaHue pa3jesnoB u TeM KonTpoabsHsbie IIpakTnyeckue DJieKTpoHHbIEe (I (ppoBHIE)

Ne i/
NpPOrpamMmsbl Bcero padoThI padoThI o0pa3oBaTejbHbIE PeCYpPChI

Pasnea 1. Teopernyeckue 0OCHOBbI OPraHU4eCKOi XUMUH

IIpeamer oprannueckoi xumuu. Teopust
1.1 CTPOCHHSI OPIraHUYECKUX COSAMHEHUH A. 3 0.25 0
M. bytieposa

HUroro mo paszaeny 3

Pasnea 2. YriaeBoaopoabl

2.1 [IpenenpHBIE YTIIEBOIOPOIBI — aJKaHBI 2 0 0
b o HenpenenbHble yrieBOAOPOIbI: aIKESHBI, 6 0 1
aJKaJueHb], aIKUHEI
2.3 ApoMaTH4YEeCKUE YTIeBOJOPOIbI 2 0.25 0
b 4 [IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB 3 1 05
ux nepepaboTka
Hroro mo pasaeny 13
Pasnea 3. Kuciopoacoaep:kamue opranuyeckue coeJMHeHUsI
3.1 Cruptel. deHon 3 0.5 0
32 Anbaeruipl. KapOOHOBbIE KHCIOTHI. 7 05 1
CrnoxHbIe OUPHI
3.3 VYrnesoasl 3 0.25 0.5
Hroro no paszneny 13
Pazgen 4. A3orcoaepaxkalnye OpraHndecKne coeJHHeHNs
4.1 AMuUHBI. AMHUHOKUCIIOTHL. belkn 3 0.25 0.5
Hroro no paznery 3

Pazgen S. BeicokoMoJieKy I pHbIE COCIMHCHHUS




5.1 ITnactmaccsl. Kayuyxu. Bonokna 2 0
Hroro no paszneny )
OBILIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 3.5




11 KIIACC

KoJjimuecTBO 4acoB

Non/ HaumeHoBaHue pa3aeioB U TeM KonTponbHble IIpakTH4yeckue DJieKTpoHHbIe (1U(ppoBbIE)
o
s NpOrpaMMbl Bcero padoThI padoThI o0pa3oBaTebHbIE pecypchl
Paspnea 1. Teopernyeckue OCHOBbI XMMHMHU
Crpoenne atomoB. [leproanaeckuii 3aKoH U
1.1 Ilepuoauueckas cucreMa XUMHYECKUX 3 0.5 0
anemeHToB /1. 1. Menneneesa
19 Crtpoenue BemiectBa. MHOrooOpasue 4 05 0
BEIIIECTB
1.3 XUMH4ecKue peakuu 6 1 1
HUroro no paznmery 13
Paspnen 2. Heopranuyeckasi XuMust
2.1 Meraisl 6 0.25 1
2.2 Hewmeraist 9 0.25 1
3 CBs3b HCOPraHUYCCKNUX U OPraHNYICCKUX 2 0.5 0
BEIIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u ’KH3Hb
3.1 XUMUs U )KU3Hb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 3 3




IHOYPOYHOE INNTAHUPOBAHUE

10 KJIACC
KoJH4ecTBO 4acoB DJeKTpoHHbIe
uudposbie
Ne Tema Aara 00pasoBaTelbHbIC
w/n ypoka Beero KonTpoabHbie IIpakTuueckune I ——
padoThI padoThI pecypceel
1 IIpeamer oprannueckoi XuMuu, € 1
BO3HHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
b Teopus CTpOeHHSI OPraHUUECKUX COEIUHEHUI 1
A. M. bytrnepoBa, €€ OCHOBHBIE TOJIOKECHHS
[IpencraBnenne o KIaccupUKaIIH
3 OpraHNYecKuX BemecTB. HomeHkmaTypa 1
(cucremarndeckasi) U TPUBHAIIbHBIC Ha3BaHUS
OpraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHI 1
psan
5 Mertan u 3TaH — NPOCTEUIINE NIPEACTABUTENN 1
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1
4 DTUJeH U MPOMUICH — MPOoCTeIme 1
MPEICTAaBUTENH ATKEHOB
8 [Tpaktudaeckas pa6ota Ne 1. «Ilonyuenue 1 1
STUIIEHA ¥ U3yYEHHUE €TO CBOUCTBY
Anxanuensl. byranuen-1,3 u
9 MetmiOytaauen-1,3. [lonyuenne 1
CHHTETHUYECKOTO KaydyKa U PE3HHbI
AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
10 TOMOJIOTHYECKUH psil. AlleTHIIeH — 1
MPOCTENIINIA MPECTABUTEINb aJTKMHOB
11 Brruncnenus no ypaBHEHHUI0O XUMHUYECKON 1
peakuuu
12 Apensl: 6eH3011 ¥ TOIyosn. TOKCHYHOCTh 1




apeHoB

I'eneTnyeckas cBsI3b YrieBoaopoaoB,

13 NPUHAJIEKAINX K Pa3IMYHBIM KiaccaM
[IpuposHbIe HCTOYHUKH YTIIEBOAOPOIOB!

14 NPUPOJIHBIN Ta3 ¥ MOMYTHHIE HEQTSIHbIE Ta3bl,
HeTh M IPOAYKTHI €€ nepepaboTKu
[IpuposHbIe HCTOYHUKH YTIIEBOAOPOIOB!

15 NPUPOJIHBIN Ta3 ¥ MOMYTHHIE HE(TIHbIE Ta3bl,
HeTh ¥ IPOIYKTHI €€ mepepaboTKu

16 KonrtposbHas paboTa mo pasaeny
«YTneBogopoashy

17 [IpenenbHbIE 0JJTHOATOMHBIE CIIUPTHI: METAHOM U
staHoJ. BomopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: TUIICHIJIUKOIb U
TIIULIEPUH

19 ®DeHOIT: CTPOCHUE MOJICKYJIBI, (PHU3HUCCKUC U
XUMHYECKHE CBOMCTBA, IPUMEHEHUE

0 Anpaerupl: popManbIerua U aleTanbaeru.
Aueron

b1 O/IHOOCHOBHBIE TTpeieIbHbIE KApOOHOBbIE
KUCIIOTBI: MypaBbHHAs U YKCYCHast

o ITpaxktuueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIIOTBI»

b3 CreapuHOBasi M OJIENHOBAs KUCIIOTHI, KaK
MPE/ICTABUTEIH BBICIINX KapOOHOBBIX KHUCIOT

b4 MBplla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT,
UX MOIOIIee AeHCTBUE
CrioxHbIe 3GHUPHI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HPOIIN3 CIIOKHBIX
3¢upoB

o6 Kupsl: runponus, mpuMeHeHue,
Ouonoruyeckas posb )KUPOB

27 YrineBoasl: cocTa, KiaccupuKaius.




BaxHeiine npecTaBuTeNN: TIH0K03a,
¢$pyxro3a, caxaposa

KanMaﬂ 1 [EJUTI0JI03a KaK NpHUPOJAHBIC
TMOJIMMCPBI

28

KonrponbHas padora 1o pazneny
29 «Kucnopozacoaepxaiue opraHu4ecKue
COETMHEHUS)

30 AMUHBI: METHJIAMUH U aHWINH

AMUHOKHCIIOTHI KaK aMm(poTepHbIe
31 OpraHUYeCcKHUe COCTMHEHUS, X OMOIOTHYECKOE
3Hauenue. [lentuabl

32 benku kax MIPUPOJHBIC BEICOKOMOJICKYJIIAPHBIC
COCIMHCHUA

33 OCHOBHEIE ITOHITHS XUMHU

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COSAMHEHHH.
IInacTMaccel, kKaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME

34




11 KIIACC

n/n

Tema ypoka

KosmyecTBO yacoB

Bcero

KonTpoabsHsbie
padoThI

IIpakTHnyeckue
padoTHhI

Jara
HM3Yy4YeHUs!

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

Xumnueckuil aneMeHT. AToM. DIeKTPOHHAs
KOH(UTypanus aTOMOB

Ilepuonuueckuii 3axkox u Ilepuoanueckas
cHCcTeMa XUMHIeCKuX 35memMeHToB /1. H.
MenpeneeBa, UX CBSI3b C COBPEMEHHOU Teopuei
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH H3MECHEHUS CBOICTB
XUMHUYECKHUX DJIEMECHTOB M UX COCAMHCHUH T10
TpyIIaM | fieproaM. 3HaUCHHE
MIEPUOTUIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3eMmeHToB /.M. MenneneeBa B
Ppa3BUTHUH HAYKU

CtpoeHue BeliecTBa. XUMUYECKas CBA3b, €
BU/IbI; MEXaHU3MBbI 00Pa30BaHUS KOBAJIEHTHOM
cBs3u. BogopoaHas cBs3b

BanenTHOCTB. DNIEKTPOOTPUIIATETHHOCTD.
CreneHb OKUCIIeHUs. BerecTBa MONIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOSHUS

[TonsiTHe 0 AUCTIEpCHBIX cUcTeMax. VICTUHHBIE U
KOJUIOUJIHbIE pacTBOpbl. MaccoBas 107
BEILIECTBA B paCTBOPE

Knaccugukamus 1 HOMEHKJIATypa
HEOpTraHUYEeCKUX coequHeHni. ['eneTnueckas
CBSI3b HEOPTaHUIECKUX BEIIECTB, Pa3IMUHbIX
KJIACCOB

Knaccuukanus XuMUIeCKIX PEaKITUii B
HEOPTraHMYECKON M OPTraHWYECKON XUMHH. 3aKOH
COXpaHEHMs MacChl BELECTB; 3aKOH




COXpaHCHU U TPEBpALICHUA SHCPIUU IPU
XUMHUYECKUX PCAKIUAX

CxopocTb peakuuu. O6paTUMBbIE PEaKIUH.
XHUMHUYECKOE PAaBHOBECHE

10

[pakruyeckas padora Ne 1. «BnusiHue
pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOU
peaximmn»

11

DnekTponutndeckas aucconuans. [lousatue o
BOJI0poHOM mokasarene (PH) pactBopa.
Peaxuuu nonnoro oomena. ['maponuns
OPraHn4CCKUuX U HECOPraHM4CCKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKITUY.
[ToHsTHE 00 37EKTpOSIU3E PACILUIABOB
pacTBOpOB coJiei

13

KonrtposbHas paboTa mo pasaeny
«TeOpeTH‘IeCKI/IC OCHOBBI XUMHH»

14

Merainnsl, ux nojoxexue B Ilepuonuueckoit
cucTeMe XUMH4YecKux 3neMenTos 1. 1.
MeHnneneeBa 1 0COOEHHOCTH CTPOEHHS ATOMOB.
O6mue ¢puznueckrue CBOMCTBA METAIIOB

15

Cri1aBbl METaJIOB. DNEKTPOXUMHUYECKUH P
HaIPsSHKEHUN METAIIIIOB

16

XHUMHUYECKHEe CBOMCTBA BaXKHEHIITUX METAIJIOB
(HaTpui, KaNui, KanbIWid, MAaTHUHA, ATFOMUHHI)
Y UX COCIMHEHUH

17

Xumudeckue CBOMCTBa Xpoma, MEIU U UX
COCIUHECHUM

18

XUMHYECKHE CBOMCTBA IIUHKA, JKeJIe3a U UX
COEeTUHEHUH

19

IIpaxTryeckas pabora Ne 2. "Pemenne
AKCTIEPUMEHTAIbHBIX 33124 110 TeMe
«Merambi»"

20

Hewmerannbl, ux nonoxenue B [lepuoanueckoit




cHCTeMe XUMuUecKuX 3nementos 1. U.
MenzeneeBa 1 0cOOCHHOCTH CTPOCHUS aTOMOB

21

dusnvecKkue CBONCTBA HEMETAIIOB.
AJIOTPOIHsI HEMETAIIOB (HA MpUMepe
KHCJIOpO/a, cepbl, pocdopa u yriaepoaa)

22

XUMHU4EeCKHUE CBOMCTBA raJIoOT€HOB, CEPhI U UX
COCIMHEHU N

23

XuMH4eckue CBOMCTBa a30Ta, pocodpa 1 ux
COEZIMHEHUH

24

XUMHAYECKUE CBOMCTBA YIIepOAa, KPEMHUS U UX
COEJIMHEHUH

25

IIpuMeHeHNe BaXKHENIINX HEMETALIOB U UX
COEZIMHEHUH

26

O0001IeHNE U CHCTEMAaTHU3alMsl 3HAHUH 110 TeME
«Hemerannbl». Beruncinenus no ypaBHeHUsIM
XUMHUYECKHUX PeaKIUii U TEPMOXUMUYECKHE
pacu€Tnl

27

[MpakTrueckas pabora Ne 3. «Pemenue
AKCTIEPUMEHTAJIBHBIX 3a]1a4 110 TeMe
"HemeTtasmisr"»

28

KontpossHas pabota nmo remam «MeTauib» U
«Hemeramnb»

29

HeopraHI/meCKHe 1 OPraHn4€CKUC KUCJIOTHI.
HeopraHI/meCKHe 1 OPraHn4€CKUC OCHOBAHU

30

AmboTepHbIe HEOPraHMYECKHE U OpraHMYEeCKHe
coenuHeHus. I eHeTnueckas cBs3b
HEOPraHUMYECKUX M OPraHUYECKHUX BELIECTB

31

Posb xumMuu B 00€CTICUEHHH SKOJIOTMUECKOM,
SHEPreTHUECKOHN U MUIIEBOM O€30TIaCHOCTH,
Pa3BUTHUU MEAULIMHBI

32

IpencraBnenns 00 00X HAYYHBIX TPUHIIHIIAX
MPOMBIIIJICHHOTO MOTYYCHUS




Ba)KHEHIIINX BEILECTB

33 YemnoBek B MHUpE BEIIECTB U MATEPHUAIOB 1
34 XuMUs 1 37I0pOBbE YEIOBEKa 1
OBIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* Xumus, 10 xace/ T'adpuensa O.C., OOLIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCThIO «[JPODAY;
AxunonepHoe obmiectBo «M3marenscTBo «IIpocBemenue»
* Xumus, 11 xnace/ T'abpuensa O.C., OOLmECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY;

AxunonepHoe obmiectBo «M3marenscTBo «IIpocBemenue»

METOIAUYECKHUE MATEPHUAJIBI JIJISI YUUTEJIS
Tabpuensa O.C., Cnagkos C.A. Xumus. MeTogmdaeckue

pexomenaarun. IlpumepHnsie paboune nporpaMmsl. 10-11 kmaces» - M.: [Ipocsemenue, 2020.
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