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MOSICHUTEJIbHASI 3AITUCKA

[Iporpamma 1o XxuMHM Ha YpOBHE CpemHero odmiero oopasoBaHusl pa3paboTaHa Ha ocHoBe PenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoii ®enepannm», TpeOOBaHMN K pe3ylbTaTram
ocBoeHHs (hemepalbHON  00pa30BaTENbHON MporpamMmbl  cpemHero odmero obpazoBanus (DPOII COO),
npe/icTaBiIeHHBIX B PDenepanbHOM rocynapcTBeHHOM oOpazoBatenbHOM cranaapre COO, c¢ yuérom Konnemuu
Mperno/iaBaHusl ydyeOHOro mnpeaMera «XuMHs»» B 00pa3oBaTeNbHBIX opraHmzanusx Poccuiickoir ®eneparmy,
peaM3yloNnIX OCHOBHBIE 00pa3oBaTeNbHbIE INPOrPaMMBbl, W OCHOBHBIX TONOXKeHHH «CTpareruu pa3BUTHS
BocriutaHus B Poccuiickoit denepanmu Ha mepuox 1o 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOIXOIOB K pa3pa0OTKe MPOrpaMMBI IO XUMHH, K OMNPEACICHUIO0 OOIINCH CTpaTerud OOydYeHWS,
BOCIIUTAHMS U Pa3BUTHs 00YYaIOMINXCS CPEeNCTBaMU yueOHoro npenmera « XuMus» st 10—11 kinaccoB Ha 6a30BOM
ypoBHE cocTaBWiIM KoHHenTyanbHble nojokeHus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENeH, cCoiepKaHus,
pe3yNbTaToB 00y4EHHs U TPeOOBaHUI K YPOBHIO MOJrOTOBKH BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHWe, TOJMy4aeMOE BBITYCKHHKAMHU O00Ie00pa3oBaTENbHON OpPTaHM3allUH, SIBIISETCS
HEOThEMJIEMOW 4YacThlo HMX o0pazoBaHHOCTH. OHO CIIY)KHT 3aBeplUAlOIIMM JTaloM peau3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYLIMX LEIOCTHOW CHUCTEME XHMMHUYECKOTO
00pa3zoBaHusi. JTH LEHHOCTH KacaloTCs MO3HAHMS 3aKOHOB NPHUPOIbI, (OPMHPOBAHUS MUPOBO33PEHUS M OOLIEH
KYJIbTYPBI YEJIOBEKa, a TAKXKe IKOJOTHUECKH 0O0CHOBAaHHOIO OTHOLICHUS K CBOEMY 3/I0POBBIO M IPUPOIHOM Ccpere.
Peanusyercss xumudyeckoe oOpa3oBaHHE OOYYAIONIMXCS Ha YPOBHE CpPEJHEro oOliero o0pa3oBaHUs CpPeNCTBAMH
y4eOHOro mnpeamMera «XHMHUS», COAEPKAHWUE U TMOCTPOSHHE KOTOPOTO ONpeleNieHbl B TPOrpaMMe M0 XUMHHU C
y4éroM crien(UKN HayKH XMMHH, €€ 3HAUeHWs] B MO3HAHWM INPUPOIBI M B MATEPHANBHOM XM3HU OOIIECTBa, a
TaKkKe ¢ y4€TOM OOLIMX IieNeld W NPHUHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEAHEro
ob1ero oopazoBanust B Poccuiickoit @enepanmu.

XHUMHS KaK DJIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK uUrpaer 0C06y}0 poJib B COBpeMeHHOﬁ OUBHUIIN3allVH, B
CO3JJaHMM HOBOH 0a3bl MaTepHaibHOW KynbTypbl. OHa BHOCHT CBOM BKJIaJ B (DOPMUPOBAHUE PALHOHAIBHOIO
HAaYYHOT'O MBIIUICHUS, B CO3JaHHE LIEIOCTHOIO IPEACTABICHUA 00 OKPYXKAIOIeM MUpPE KaK O €AUHCTBE MPUPOIbI U
YenoBeKa, KoTopoe (popMHpyeTcs B XUMUHM Ha OCHOBE NMOHHMMAHMS BEIIECTBEHHOTO COCTaBa OKPY)KAarOLIEro MUpa,
OCO3HAHUS B3aUMOCBS3H MEXy CTPOCHUEM BEILECTB, MX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTAMH IPUMEHEHUS.

TecHO B3aMMOIEHCTBYS C OPYIMMH €CTECTBCHHBIMHM HAyKaMH, XMMHsS CTajla HEOThEeMJIEMOH 4YacThIo
MHPOBOH KyJIBTYphl, HEOOXOOMMBIM YCIOBHEM YCICIIHOTO TPyda W JKM3HH KaKIOrO 4UiIeHa OOIecTsa.
CoBpeMeHHass XUMHUS KaK HayKa CO3MAATeNbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBjieHa Ha pelleHHe
r00aJbHBIX MPOOJIEeM YCTOMYMBOTO Ppa3BUTUSI YEJIOBEYECTBA — CHIPHEBOM, HJHEPreTUUECKOM, IHIIEBOH,
9KOJIOTMYECKOH 0€30MacHOCTH U OXPaHbI 37J0POBbSL.

B coorBercTBUM ¢ OOLIMMH LENSAMH U NPUHIMIIAMH CPEIHETO OOLIero o0pa3oBaHMs COAEp KaHHE MpeaMeTa
«Xumus» (10-11 kiaccel, 6a30BbIil ypOBEHb M3y4€HHsI) OPUEHTUPOBAHO MPEHMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOATOTOBKY OOY4YalomMxcs, HEOOXOOUMYIO MM A BBIPAaOOTKM MHPOBO33PEHUECKHX OpPHEHTHUPOB, YCIICIIHOTO
BKJIIOYEHHS B OKHM3Hb COLMYyMa, IPONO/DKEHUS O00pa3oBaHMS B pa3IMYHBIX O0NacTsAX, HE CBS3aHHBIX
HENOCPEACTBEHHO C XUMUEM.

CocTaBiSIOmUMH TpeaMeTa «XUMUsD) SIBISIOTCS 0a30BbIe Kypchl — «Opranmyeckas xumisp» u «OOmmas u
HEOpraHW4YecKasi XUMUSD», OCHOBHBIM KOMIIOHEHTOM COIEp)KaHHS KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOW HAyKH:
CHCTEMa 3HAHWH M0 HEOPraHWMYECKOW XMMUU (C BKIIOUCHHEM 3HAHWN M3 OOINEH XMMWM) M OPTaHWYECKOH XUMHUH.
dopMupoBaHue TaHHOW CHUCTEMBI 3HAHWH NPH W3YYEHUH NpeaMeTa 00ecIeurBaeT BO3SMOXKHOCTh PacCMOTPEHHUS
BCEr0 MHOT00Opa3ysl BELIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPUH XUMUH.

CrpykTypa comepkaHusi KypcoB — «Opranmdeckas xumus» u «OOmas u HeopraHW4YecKas XHMUSD)
copMHpoBaHa B MpOrpamMMme II0 XMMHHM HAa OCHOBE CHCTEMHOrO IOIXOa K H3y4eHHIo y4yeOHOro marepHuana H
00YCJIOBJIEHa NCTOPUYECKA OOOCHOBAaHHBIM Pa3BUTHEM 3HAHHH Ha ONpPENENEHHBIX TEOPETHYSCKUX YPOBHAX. Tak, B
Kypce OpraHHYecKOH XHMHHM BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHYECKOH TEOPHH CTPOCHHS
OPraHMYECKUX COCIMHEHHH, a TAKXKEe Ha YPOBHE CTEPEOXUMHUYECKHX W DJIEKTPOHHBIX MPEICTaBICHUH O CTPOCHUH
BemecTB. CBelieHHst 00 M3y4aeMbIX B Kypce BELIECTBAX JAlOTCS B PAa3BUTUH — OT YIIIEBOJOPOIOB N0 CIOXHBIX
OWOJIOTMYECKH aKTHBHBIX COeIUHEHMI. B Kypce opraHmueckoidl XMMHH MONYYalOT pa3sBUTHE c(HOPMHUPOBAHHbBIC Ha
YpOBHE OCHOBHOrO oOmIiero oOpa3oBaHHs IIepBOHAYAJbHBIC MPEINCTABICHHS O XHMHYECKOH  CBS3H,
KJIacCH(PMKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOKMCTB BEIIECTB OT HX CTPOEHHSA, O XHMHYECKOH
peaKIyu.

[Tox HOBBIM yIJIOM 3pEHUS B IIPEAMETE « XUMHsD» 0a30BOT0O YPOBHS paccMaTpUBAETCsl U3ydE€HHBI Ha YpOBHE
OCHOBHOTO 00mIero o0pa3oBaHWs TEOPETHUECKHH MaTepuasll W (aKTOJOTMYECKHE CBEACHHMS O BENIECTBaX M



XMUMHUYECKOH peakuuu. Tak, B dYacTHOCTH, B Kypce «OOmImas M HeopraHudeckas XUMHD) OOydJaromuMcs
TIPE/IOCTABIISIETCS BO3MOXKHOCTH OCO3HATh 3HAUCHHWE IIEPUOJMYECKOTO 3aKOHa C OOIIETEeOPETHUECKHX |
METOJIOJIOTMIECKHX TTO3UIHUH, TIIy0XKe MOHITh HCTOPHIECKOE U3MEHEHNE (DYHKIMI 3TOro 3aKOHa — OT 0000ImIatomeit
710 OOBSICHSIOIIEH 1 TIPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMI O Ba)KHEHIIMX BeIIECTBaX, UX COCTaBE, CTPOCHMH, CBOICTBaX M NMPHUMEHEHHH, a
TaKKe 0 XUMHYECKUX PEAKLHIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX NMpOTEKaHWs JomnoyHsercs B kypcax 10 u 11
KJIACCOB DJIEMEHTaMM COJIEp)KaHHs, MMEIOUIMMHU KyJIbTYPOJIOTUUECKHH ¥ TPHUKIAJHON XapakTep. OTH 3HaHHS
CHOCOOCTBYIOT IMOHUMAHHUIO B3aWMOCBSI3M XMMHUH C JIPYTMMHU HayKaMH, PacKpbIBalOT €€ poib B MO3HABATEIHHOU H
MIPaKTHYECKOH JIESITEbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCTIMTAHHIO YBa)KEHHS K IIPOLIECCY TBOPUECTBA B 00JIACTH
TEOPUH U TPAKTHYECKUX TNPHIOKEHHH XHMHUH, TIOMOTAlOT BBIMTYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M
JIMYHOCTHO 3HAYMUMBIX NIPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KpUTHIECKH OCMBICIHBATh HH(POPMAIHMIO U TIPUMEHATH €€
JUISl TIOTIOJTHEHUSI 3HAHWM, PEUICHHs WHTEIUIEKTYaIbHBIX W OKCIIEPUMEHTAIBHBIX HCCIIENOBaTENbCKUX 3a1ad. B
LIEJIOM CoJiepKaHue ydeOHOro npeamera « XUMUs» TaHHOTO YPOBHS N3y4EHHs OPHEHTHPOBAHO Ha (YOPMHUPOBAHHUE Y
00ydJaronyxcsi MUPOBO33PEHUECKON OCHOBBI JUIsi MOHMMaHMs (uinococknx uael, Takux Kak: MaTepuabHOE
€IMHCTBO HEOPraHWYEeCKOr0 M OPraHWYecKOro MHpa, OOYCIIOBJICHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTpOEHHEM, TTI03HABAEMOCTh MPUPOIHBIX SIBJICHUI MyTEM SKCIIEPHUMEHTA U PEIICHUS IPOTHBOPEUN MEXy HOBBIMH
(aKTaMu U TEOPETHYECKUMH IPEAIIOCHUIKAMHU, OCO3HAHHE POJIM XMMHUH B PEIICHWH SKOJIOTMUECKHX IIpolieM, a
TaKXKe NpobJIeM cOepeKeHNsT SHEPTETHIECKUX PECYPCOB, CHIPbSI, CO3/IaHMsI HOBBIX TEXHOJIOTHI N MaTepHaIOB.

B nimane pEeUICHUA 3a/ia4 BOCIIMTaAHWSA, Pa3BUTHA U COLUAIU3 AN 06yqa}0umxcsl MPUHATBIC nporpaMMoﬁ o
XMMHUH TOJXOAbl K ONPEACICHHI0 COJCPKaHMUS W TOCTPOCHUS TpeaMeTa MpenycMaTpuBaioT (GopMHpoBaHHE
YHUBEPCAJIbHBIX y‘IC6HI)IX HeﬁCTBHﬁ, HMCHOIINX 63,30BOC 3HAYCHUC JJId pa3IMYHbIX BUAOB ACATCIBHOCTU: PCHICHUA
npoOJieM, TMOKCKa, aHaIu3a U 00pabOTKK WH(OPMAIIUH, HEOOXOTUMBIX I MPHOOPETEHHUS OMbITa MPAKTUICCKON U
UCCIIEI0BATENbCKOM JIESITENIbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B O3HAHUU XUMHH.

B mpakTHke mnpernojaBaHHMs XMMHM KaK Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs, TaKk M Ha YPOBHE
cpenHero obIero oOpa3oBaHusl, MPH ONPEIEICHUN COACPKATENBHON XapaKTePUCTHKH 1eJied U3y4eHUsl MpeaMeTa
HaIpaBJICHUEM [IEPBOCTENICHHOM 3HAYMMOCTH TPaJULOHHO NPH3HAETCA (DOPMUPOBAHNE OCHOB XUMHYECKOH HaYKH
Kak o0JIaCTH COBPEMEHHOIO €CTECTBO3HAHHMS, IPAKTHYECKOH MHEATENBHOCTH YeJoBeKa M Kak OJHOr0 U3
KOMIIOHEHTOB MUPOBOH KyTbTyphl. C METOIMYECKON TOYKH 3PEHHUS TaKOM MOAXO]] K ONpEesICHHUIO IIefiel n3y4eHus
IIpeIMETa SIBJISIETCS BIIOJHE OIPAaBAAHHBIM.

CornacHo 1aHHON TOYKE 3pEHHS TIaBHBIMHU LEMAMHU U3YUeHHS IpeaMeTa «Xumus» Ha 6azoBoM yposHe (10
—11 xi1.) sIBIISAIOTCSA:

e  (opMHpOBaHHE CHUCTEMbI XMMHYECKHX 3HAHUI KaK Ba)KHEWIIEH COCTABIISIOIIEH €CTECTBEHHO-HAYYHOU
KapTHHBI MHpPa, B OCHOBE KOTOPOH JIeXKAaT KJIIOYEBBIC MOHSATHA, (QyHIAMEHTalbHBIC 3aKOHBI U TEOPUH
XMMHUH, OCBOCHHE $3bIKa HAyKM, YCBOGHHE U TIIOHMMAaHHE CYIIHOCTH JIOCTYIHBIX 0000LICHUI
MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopMmHpoBaHHE U PA3BUTHE NPEICTABICHHH O HAyYHBIX METOaX IO3HAHUS BEUIECTB M XUMHYECKHX
peakiuii, HeoOXOIUMBIX M1 NPHOOPETEHNS] YMEHHH OpPUEHTHPOBATHCS B MUPE BEILECTB M XUMHYECKHX
SIBJICHUM, UMEIOIIHNX MECTO B IPUPOJE, B IPAKTUYECKONW U NIOBCEIHEBHOM KU3HH;

®  Da3BHUTHE YMEHHH M CIIOCOOOB AEATENHHOCTH, CBA3aHHBIX C HAOIIOICHWEM M OOBSICHEHUEM XHMHUYECKOTO
SKCIEPUMEHTA, COOIIOIEHNEM MPaBmi 0€30MMaCHOTr0 0OpAIIEHNS C BEMIECTBAMI.

Hapsiny ¢ stuM, conmepkaTenbHas XapaKTEpPHUCTHKa LENEH W 3a/1ad M3YYCHHS IpeIMeTa B IporpamMMe IIo
XVMHUH YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH IIPHOPUTETaMH B CHCTEME CPEAHEro OOIIero
obpazoBanust. CeromHs B IPENONaBaHWM XUMHM B OOJbIIEH CTENEHH OTHAETCS IMPEANIOYTEHHE IPAKTHIECKOH
KOMITOHEHTE COJEpXaHUs OOYdYCHHs, OpPHEHTHUPOBAHHOM HA MOATOTOBKY BBITyCKHHKAa O0II€00pa30BaTEIbHOM
OpraHM3alliM, BJIAJCIONIEr0 He HAOOpPOM 3HaHWH, a (YHKIHMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CHOCO0aMU U
YMEHHAMH aKTUBHOTO MOIYYCHHS 3HAHWH 1 IPIMEHEHHS VX B PEaJIbHOMN JKU3HH JJIS PEIICHHS TIPAKTUIECKUX 3aa4.

B cBsi3u ¢ 3THM IIpW U3YUYEHUH MpeaMeTa « XUMHD) TOMHUHUPYIOIIEe 3HaUCHHE MPUOOPETAIOT TaKue LEeMu 1
3a1a4y, KaK:

amanTanusg  oOyJaromumxcss K  YCIOBHSIM — JUHAMHYHO  Pa3BHBAIOMIETOCS MHpPa, (HOpPMHpPOBAHHUE
MHTEIUIEKTYyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHWIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY
MIPUHATHIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX JKM3HEHHBIX CHTYAIMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
TIPUMEHCHHEM;

¢dopMupoBanue y O0Oy4arOmMXCS KJIIOYEBBIX HABBIKOB  (KJIIIOUEBBIX  KOMIIETCHIMH), HMEIOMINX
YHUBEpCaJbHOE 3HAYECHHE IS Pa3IMYHBIX BUJIOB JEATEILHOCTH: PEIICHNS IPOOJIeM, MOUCKa, aHaN3a U 00paboTKu
nHpopManuy, HEOOXOIUMBIX JUIi NPHOOPETEHHs OIbITa NEATENbHOCTH, KOTOpas 3aHMMaeT BakKHOE MECTO B



TIO3HAHWU XMMHUH, a TaKXKe U1l OIEHKH C TO3UINH SKOJIOrMYECKOH 0e30IIacHOCTH XapaKTepa BIIMSHUS BEIIECTB U
XMMHYECKHX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPHUPOIHYIO CPeny;

pa3BUTHE ITO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH 0Oydarommxcs:
CIOCOOHOCTH CaMOCTOSITEIBHO NPHOOpEeTaTh HOBBIE 3HAHMS 110 XHMHH B COOTBETCTBHHM C JKM3HEHHBIMHU
MOTPEOHOCTSIMH, HCIIOIb30BaTh COBPEMEHHBIE MH(OPMAIMOHHBIC TEXHOJIOTHH JUIS MOWCKA M aHAIN3a y4eOHOH U
Hay4HO-TIOMYJISIPHON MH(POPMAIIMHA XUMHYECKOTO CO/IEPKAHUS;

¢dopMupoBaHMe W pa3BUTHE Y OOYYAIOIIMXCS  ACCOLMATHBHOIO M JIOTMYECKOrO  MBIIUICHUS,
HaOIONAaTEIFHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B YacTHOCTH, IIPH
TUTAHUPOBAHUH Y TIPOBEIEHUN XUMHYECKOT'0 SKCIIEPUMEHTA;

BOCITUTaHHE y 00YyYaIOMUXCs YOSKIEHHOCTH B TYMAaHUCTHYECKOH HAIIPABICHHOCTH XUMUH, €€ BAKHOH POJIU
B pEIICHUH MIO0ATBHBIX POOJIEM PALMOHAIBHOIO IPUPOIOTIONB30BAHMS, TIOTIOJTHEHHS SHEPTETHIECKIX PECYPCOB U
COXpaHEeHHs! IPUPOIHOTO PABHOBECHSI, OCO3HAHUSI HEOOXOIMMOCTH OEpPEeKHOTO0 OTHOILIEHMS K MPUPOJE M CBOEMY
3/I0POBBIO, @ TaKXKe MNPUOOPETEHUsS! OMNbITa WCIIOJIb30BAHMS TONYYCHHBIX 3HAHMH JUIS TPUHATHS T'PaMOTHBIX
PELICHUH B CUTYaIMsX, CBSI3aHHBIX C XUMUYECKHMU SBJICHUSIMH.

B yueOHOM miiaHe cpenHero o0uiero oOpa3oBaHus mpenMeT «XuMus» 0a30BOrO ypOBHS BXOAUT B COCTaB
npeaMeTHON obnact «EcTecTBeHHO-Hay4YHbIE TIPEIMETHD).

OOmiee 4YKCIO YacoB, OTBEAEHHBIX JUIS W3Y4EHUs XHMHH, Ha 0a30BOM YpOBHE CpeIHEro OOILIero
obpazoBanusi, cocraBisier 68 wacoB: B 10 xiacce — 34 yaca (1 wac B Heneno), B 11 kiacce — 34 yaca (1 4ac B
HEJIEITIO).



COJAEPXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0OCHOBBI OPraHUYeCKOH XUMHHU

IIpenmer opranuueckoil XUMuM: €€ BO3ZHUKHOBEHME, Pa3BUTHE U 3HAUCHHE B MOTYUYE€HUH HOBBIX BEILECTB U
MarepuasioB. Teopusi CTpoeHUs oOpraHuyeckux coeauHeHuit A. M. bBymiepoBa, €€ OCHOBHBIE MOJOXKEHUSI.
CrpykTypHbIe (OpPMYJIBI OpraHMYEecKUX BemiecTB. ['oMonmorus, u3omepus. XUMHYECKas CBSI3b B OPraHMYECKUX
COEMHEHUSAX — OIMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o kinaccuduKaluyu OpraHUYECKHX BellecTB. HOMEHKIaTypa OpraHMYeCKHX COEIMHEHWH
(cucremarnyeckas) M TpUBHAIbHBIE HA3BaHHS BAYKHEHIIINX MPECTABUTENEH KJIaCCOB OPTaHUYECKHX BEIIECTB.

OKcHepUMeHTANIbHBIE METOAbl W3YYeHHs BEIIECTB M MX IPEBpAIlCHWIl: O3HaKOMIIEHHE C o0pa3naMu
OpraHMYECKUX BEIIECTB M MaTepHajlaMHd Ha HX OCHOBE, MOJEIHPOBAaHHE MOJIEKYJ OpPraHMYECKHUX BEIIECTB,
HaOJIIO/IEHUE W ONKCAaHUE JIEMOHCTPALMOHHBIX OMBITOB MO MPEBPALICHHI0 OPraHMYEeCKUX BELIECTB NPU HarpeBaHUH
(m1aBneHue, OOYrIIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH paa. MeTaH U 3TaH — NpOoCTEeHIIINe NMPEICTABUTENN aJIKAaHOB:
¢dusnueckre U XMMHUYECKHE CBOMCTBA (peakiMy 3aMelIeHUs] U TOPEHHs), HAaXOXKJIEHUE B TPHPOJE, MONyueHHe H
IpUMeEHEHHE.

AJIKeHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psA. DTHICH M MPONWIEH — MpocTeilne MmpeacTaBuTenn
QIKEHOB: (M3MUECKWe W XHMMHYECKHE CBOMCTBa (pEakiMd THUAPHPOBAHUS, TaJIOTEHHUPOBAHUS, THApATalHH,
OKHUCJICHHUA U HOHI/IMCpI/ISaLII/II/I), NOTY4YC€HHUE U MPUMECHCHUEC.

Ankanuensl: OyranueH-1,3 1 MetnnOyrajaueH-1,3: crpoeHue, BaKHEHIINEe XUMIYECKAE CBOMCTBA (peakius
nonumepusanuy). [TomydeHre CHHTETHUECKOTO KaydyKa 1 PE3HHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUH psill. ALETUIICH — IPOCTEHIINIT IpeICTaBUTENb
QJIKUHOB: COCTaB, CTPOSHHE, (DM3MUECKHE M XUMHYECKHE CBOMCTBa (PEaKkUUM T'MAPUPOBAHUS, IaJOrCHUPOBAHMUS,
TUIpaTaliy, TOpeHHs), oTy4YeHHe U IPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, Gu3NUECKHe U XMMHYECKHE CBOWCTBA (PEaKLUM TaJIOT€HUPOBAHMS U
HUTPOBaHUs), IOJIY4YeHHE W IIpUMEHeHHe. Tonyor: cocmas, cmpoeHue, usuueckue u Xumuueckue ce0lcmed
(peaxyuu 2anozenuposanus U HUMPOGAHUs), noayienue u npumerenue. TOKCHYHOCTh apeHOB. ['eHeTHueCKas CBA3b
MEXIY YIJIEBOJOPOAaMH, IPUHAIISKAIMMH K Pa3IIMUHbIM KIaccaM.

[IpuponaHble MCTOYHUKH YrieBomopoaoB. [lpupoaHblii ra3 u momyTHble He(TsHble ra3bl. Hedts u e€
npoucxoxaeHne. CrocoObl epepaboTKi He)TH: IMeperoHKa, KPeKHHT (TePMUYECKUH, KaTaTUTHIECKUH), THPOIIH3.
IpoxyxTs! nepepaboTku HePTH, NX IPUMEHEHHE B IPOMBIIUICHHOCTH U B ObITY. KaMeHHBII yrofib 1 NPOAYKTHI €ro
nepepaboTKH.

OKcHepUMEHTANbHbIE METOAbl H3Y4EHMs BEIIECTB M MX IIPEBpAILCHUIl: O3HaKOMJIEHHE C oOpa3laMu
IUTacTMacce, KaydyKoB M pe3uHbl, Komrekimn «Hedts» m «Yromp», MoaenMpoBaHHE MOJEKYN YIJICBOAOPOIOB U
raJoreHONpPON3BOJHBIX, IPOBEJCHNE IPAKTUYCCKON PAOOTHI: TTOMyYEHHIE ATHIICHA U U3YIEHUE €TI0 CBOMCTB.

Pacuérnble 3a1a4m.

Beruncienust o ypaBHEHHIO XUMHUYECKOH peaknuu (Macchl, 00bEMa, KOIMYECTBA CXOAHOTO BEIIECTBA WIN
MIPOAYKTa PEAKLHUH 0 M3BECTHBIM Macce, 00bEMY, KOIMMYECTBY OFHOTO M3 MCXOJHBIX BEIECTB WM HPOSYKTOB
peaxmmn).

Kucnopoacoaep:kaume oprannieckue coeJHHeHHs

[IpenenbHble OMHOATOMHBIE COMPTEL. METaHON M 3TaHON: CTPOEHHE, (QU3MUYECKHE M XMMUYECKHE CBOMCTBA
(peakuuy ¢ aKTHBHBIMH MeETaJUIaMH, TaJOr€HOBOJOPOIAMHM, TOpPEHHE), TPHUMEHEHHE. BomopoaHbIe CBA3M MEXIy

MOJIEKyJIaMH CTIMPTOB. JleiicTBrE MeTaHONa M 3TaHOMa HA OPTaHU3M YEIOBEKa.

MHOroaTOMHBIE CHHPTHL. JTHICHTIIMKONb W TJIMLEPHH: CTPOSHHE, (PU3WUECKHE W XMMHUYECKHE CBOICTBa
(B3amMoOZEHCTBHE CO IIENOYHBIMA METaJUlaMH, Ka4eCTBEHHAs! PEakIys Ha MHOTOAaTOMHBIE CIUPTHI). [leiicTBre Ha
OpraHu3M dYernoBeka. [IpiMeHeHne TnIeprHa 1 STHICHIIINKOIS.

@DeHOM: CTPOSHHE MOJIEKYNBI, (pr3udeckne M XuMudeckrue cBoiictBa. ToxcwmaHOCTh (peHOMa. [IpuMeHeHne
¢enomna.

Anpnerunpl U kemonwvl. PopMalbAETUA, aleTalIbIeTHI: CTpOeHue, (PU3NUECKHe M XUMUYECKHE CBOMCTBA
(peaxkuuy OKHMCIICHHS M BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEaKIINH), TIOydeHUE U TPUMECHEHHE.



OnHOOCHOBHBIE TIpefieNibHbIe KapOOHOBBIE KHCIOTHL. MypaBbUHAass W YKCYCHash KHCIOTBI: CTpPOCHHE,
(u3MyecKre U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOIIME JUIS KJIacca KHUCIIOT, Peakys dTepr(rKaym), ToIyIeHIe
u npuMeHeHne. CTeapuHOBAask U OJICMHOBAs KMCIIOTHI KaK MPECTABUTENHN BBICIIMX KApOOHOBBIX KUCIOT. MblTa Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE e CTBHE.

CroxHble 3(UpPHI KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. ['Unponu3 ciaoxHbIX 3¢upo. XKupel. ['uaponus
xupoB. [Ipumenenne xupoB. bronorndeckas ponb KUPOB.

YraeBonsl: coctaB, KiaccH(UKaims yriaeBoioB (MOHO-, IH- M TOJMcaxapuibl). [Jroko3a — mpocredmi
MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYINbl, (pU3MYecKHMe M XHMUYECKHE CBOMCTBa (B3aMMOAEHCTBHE C
runpokcumom Memu(ll), okucneHue amMMuadHBIM pacTBOpoM okcuma cepedpa(l), BoccraHOoBIeHHE, OpoKeHHE
TJIIOKO3bI), HAaXOXXIEHHE B NPHUpOZE, NpUMEHEHue, Ouonormdeckas poib. PorocuHTed. DpyKTO3a Kak H30MEp
TJTIOKO3BL.

Kpaxman u nemmonosa Kak mpupofHbie moiauMepsl. CTpoeHHe Kpaxmaja W IIeJUToNo3bl. Pu3nveckne u
XMMHUYECKHE CBOMCTBA Kpaxmala (TUIpOi3, Ka4YeCTBEHHAs PeaKius ¢ HOIOM).

OKcnepUMeHTaIbHBIE METOAbl HM3YYeHHsl BEIIECTB W WX IpEBpalleHHi: NpoBeJeHWe, HaONIoJeHUue |
OITMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB
(oxucnenue sraHona okcugoMm Meau(ll)), MHOroaTOMHBIX cnMpTOB (B3aMMOJEHCTBUE TIIUIIEPUHA C THIPOKCHIOM
memu(ll)), anpaerumoB (OKMUCICHHE aMMHA4YHBIM pacTBopoM okcuaa cepebpa(l) m ruapokcumom wmemu(ll),
B3aMMOJICHICTBUE Kpaxmalia ¢ HOJJOM ), TIPOBENICHNE MTPAKTHUECKOI pabOoThI: CBOWCTBA PacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnble 3anaun.

BblunciieHns o ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBa UCXOAHOTO BEIIECTBA HIIH
MpOoAYKTa pC€aKIu MO M3BECTHBIM Macce, O6’béMy, KOJMYECTBY OAHOIO M3 MCXOAHBIX BEHIECTB WIHW MPOAYKTOB
peaximn).

AszoTcozepiKale OpraHnaecKie CoeTMHEHHS.

AMMHOKHUCIIOTBI Kak aM(OTepHble OpraHuveckue coeiuHeHus. Dusnueckne M XUMHUYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha mpuMepe TuiuHa). broornyeckoe 3HaueHUe aMUHOKUCIIOT. [lenTuapl.

Benku kak npupoJHbIe BEICOKOMOJIEKY/ISIpHbIE coennHenus. [leppudHas, BTOpUYHAs U TPETUYHAs CTPYKTypa
0enkoB. XMMHYECKUE CBOMCTBA OEITKOB: TMIPOJIN3, ACHATYPALUs, KAYeCTBEHHbIC PEaKIMU Ha OJIKH.

OKClepyMeHTAIbHbBIE METOABl M3Y4EeHHMs BEIIECTB W HX [peBpallleHUi: HaONIOJeHHEe M ONHCaHHe
JIEMOHCTPALMOHHBIX OIBITOB: ACHATYpaLys OeIKOB IIPH HarPEeBAaHUH, LIBETHBIC PEAKIIUH OEJIKOB.

BricokoMoiieKyJISIpHbIE COeAMHEHMsI

OCHOBHBIE TTOHATHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COSIMHEHHIT: MOHOMEDp, IOJIHMEpP, CTPYKTYPHOE 3BEHO,
CTeNeHb IONMMEpU3alnK, CPEedHAS MOJEKyaspHas Mmacca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJEKYISPHBIX
COeMHEHUH — NOMMMEePH3aLHsl 1 HOJUKOHACHCAIIHS.

OKCreprMeHTaJIbHbIE METOIbl H3YYSHHUsS BEIECTB M HX IPEBpaliCHHil: O3HAKOMIIEHHE C o0pasnamu
NPUPOIHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaIMeTHBIX CBS3€il IpH M3y4eHHH OpraHMdecKod xumuu B 10 Kmacce ocymiecTBIseTcs
Yepe3 UCIONIB30BaHUE KaK OOIINX eCTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IOHATHH, SBIISIOIMXCS CUCTEMHBIMHU L
OT/ZIENIBHBIX MPEIMETOB eCTECTBEHHO-HAYYHOT'0 IIUKIIA.

OOIre ecTeCTBEHHO-HAYYHBIE IOHATHUS: SIBJICHHE, HAay4HbId (akT, THIoTe3a, 3aKOH, TEOpHs, aHAJH3,
CHHTE3, KJIaCCH(UKALHS, IEPHOJMIHOCTD, HAOMIOIeHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIEITUPOBaHHUE.

dusmuka: MaTepus, SYHEPIUs, Macca, aToM, SIIEKTPOH, MOJIEKYyJla, SHEPIreTHIECKHI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BELIeCTBA, (GU3MUESCKHE BEINYNHBI M €IMHHUIIBI X H3MEPCHHS.

buonorus: kierka, opranu3Mm, Ouocepa, OOMEH BEIIECTB B OpraHu3Mme, (OTOCHHTE3, OUOIOTHYECKHU
aKTUBHBIE BemecTBa (OeNKH, yrieBOab, )KUPHI, (PepMEHTHI).

['eorpadusi: MUHEpaIIBl, TOPHBIE TIOPOBI, ITOJIE3HBIC HCKOIAEMBIE, TOIUIUBO, PECYPCHL

TexHONOrus: NHIIEBbIe MPOIYKTHI, OCHOBBI PALIMOHAILHOIO IIUTAHHS, MOIOIINE CPENICTBA, JICKAPCTBEHHBIE U
KOCMETHYECKHE IPerapaThl, MaTepHabl H3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIASI 1 HEOPTAHUYECKAS XUMUS

TeopeTnyeckue 0CHOBbI XUMUM



XUMHUYECKUH 371eMeHT. ATOM. SIapo aToma, n3oTomnsl. DJIEKTpOHHAss 000J04YKa. DHEPreTHYECKHe YpOBHH,
MOMYyPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- 37eMeHThl. OCOOCHHOCTH pachpeneNeH s 3JIEKTPOHOB IO OpOHUTAIISIM B
aTOMax 3JIEMEHTOB IIEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOH(PHUTypaIsi aTOMOB.

Ilepronuueckuii 3akoH u Ilepuoanyeckass cucrema xumuueckux sneMeHToB JI. M. MenneneeBa. Ces3b
NepuoauuecKoro 3akoHa u Ilepuonudeckoil cucteMsl XxuMudeckux 31eMeHToB JI. M. MenneneeBa ¢ coBpeMEHHOU
TEOpHeH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKMX JJIEMEHTOB M 00pa3yeMbIX MMHU
MIPOCTHIX U CJIOXHBIX BEIIECTB 10 IPYMIIaM U NepuojaM. 3HaueHHEe NepHOANYECKOro 3aKOHA B Pa3BUTUH HayKH.

Crpoenue BemecTBa. XUMHUUYECKas CBsI3b. BUabl XUMHYECKOW CBSI3H (KOBAJICHTHAS HETIONSAPHAS U TOJISIpHAs],
WOHHAs, MeTamndeckas). MexaHn3Mbl 00pa3oBaHMs KOBAJICHTHOM XUMHYECKOW CBsi3W (OOMEHHBIH W JOHOPHO-
akuenTopHblil). Bomopomnast cBs3e. BanentHocTh. OnekrpoorpuiiatenbHocTh. CteneHb okucieHus. oHbI:
KAaTHUOHBI U AaHUOHBI.

BemecTtBa MONEKYISIPHOTO U HEMOJEKYJISIPHOI'O CTPOEHMs. 3aKOH MOCTOSHCTBA COCTaBa BELIECTBA. THIIBI
KpPUCTaJNTMYECKUX PEIETOK. 3aBUCMMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIITMUECKON PEIIETKY.

IlonsaTHe 0 aucnepcHeIX cucTeMmax. VICTMHHBIE M KOJUIOMIHBIE PAacTBOPBL. MaccoBasi [0Js BellecTBa B
pacTBope.

Knaccudukanms HeopraHudeckux coenuHeHHid. HoMeHKIaTypa HEOpraHWYECKHX BellecTB. | eHeTndeckast
CBSA3b HEOPTaHUYECKHUX BEIIECTB, MPUHAAIESKAIINX K Pa3IMYHBIM KJIaccaM.

Xumndeckas peakims. Knaccupukanus XUMHYECKUX peakiyii B HEOPraHUYECKOH U OpraHMYeCKOl XUMHH.
3aKOH COXpaHEHHUs] MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaIlleHHs YHEPTUH NPH XUMHUYECKUX PEaKIUsiX.

CkopocTh peakiyuy, €€ 3aBHCUMOCTh OT pa3M4HbIX (akTopoB. OOpaTUMbIe peakuuu. XUMHYECKOe
paBHoBecue. DaKTOpbl, BIXUAIOIME HA COCTOSIHUE XUMUYECKOro pasHoBecus. [Ipunnun Jle HlaTense.

Onekrponuthueckas aucconuanys. CubHble U cnadble 3JeKTponuThl. Cpesia BOIHBIX PaCTBOPOB BEIIECTB:
KUcCIas, HeWTpaibHas, MeIoYHasl.

OKHUCITUTENTHFHO-BOCCTAHOBUTEIbHbIE PEAKIINH.

OKCIlepUMEHTalbHbIE METOIbl HM3YYEHHS BEUIECTB M HMX NPEBpallleHHWH: JAEMOHCTpaius TaOmuil
«Ilepuonnueckas cucrema xumuueckux saemeHToB Jl. 1. MenpneneeBa», n3ydeHue MoZeNell KpUCTAIMYECKUX
pemérok, HaOMIOZEHHE W OMMCAHHWE AEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX ONBITOB (PasjoXKEeHHE IepoKcuIa
BOJIOPOZia B MPHUCYTCTBUU KaTaJIM3aTopa, ONPEJEIICHUE CPeibl PaCTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOTO
WHIMKATOpa, PEaKkLid HOHHOIO oOMeHa), IPOBeeHNEe PAKTHYECKON paboThl «BiusHue pa3snuyHbelXx (HakTopoB Ha
CKOPOCTb XUMHUYECKOH PEaKIum.

Pacuérnble 3anaun.

Pacuérbel 1m0 ypaBHEHUSM XUMHUYECKHUX PEaKLMH, B TOM YHUCIE TEPMOXHMHYECKUE pACUEThbI, pacd€Thbl C
HCTIONIb30BAHUEM TTOHATHS «MaccoBasi OISl BEIECTBAY.

Heoprannyeckasi xumust

Hemeramnbl. Ilonoxxenue HemerauioB B Ilepuomnueckoil cucreme XuMu4eckux aseMeHToB J[. M.
MenneneeBa 1 0COOEHHOCTH CTPOeHUS aToMOB. Du3nyeckue CBOMCTBa HEMETANIOB. AJUIOTPONHUS HEMETaluIoB (Ha
MpUMepe KUCIopo/ia, cepbl, pocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAKHEUIINX HEMETAIIOB (TaJIOF€HOB, CEphl, a30Ta, (hocdopa, yriaepoaa U KpeMHHs)
1 UX COEAMHEHUH (OKCHIOB, KUCIOPOACOAEPKAIINX KUCIIOT, BOAOPOIHBIX COCANHEHNUH).

IIpumeHeHne Ba)XHEHIINX HEMETAJUIOB U UX COCTUHEHUM.

Meramnel. Ilonoxxenune meramioB B [lepuonnueckoil cucreme xumudeckux aneMenToB J[. M. Menneneesa.
OCOOEHHOCTH CTPOEHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB MeTauioB. OOme (u3uueckue CBOWCTBA METAJIOB.
CrutaBel METAJUIOB. DJIEKTPOXUMHUUYECKHH PsiZl HAIIPSKEHUH METaJIIOB.

XUMHUYECKUE CBONCTBA BaXHEHUIINX METAJUIOB (HATpHM, Kajdni, KaJbIUid, MaTHUH, AIFOMUHAN, IUHK, XPOM,
XKeJIe30, Me/lb) U UX COCTUHECHHH.

Oo6mrme ciocoOBI OMy4YeH!s MeTauioB. [IpuMeHeHne MeTaioB B OBITY M TEXHUKE.

OKcneprMEeHTABHBIE METO/IBI N3YUYEHUs BEIIECTB M MX MPEBPAICHUH: M3ydeHHE KOJUIEKINH «MeTamisl 1
CIIaBb», OOpa3lmOB HEMETAJUIOB, pEIICHWE OKCIIEPUMEHTANBHBIX 3ajJad, HaONIOJeHHE W  ONHCAHUE
JIEMOHCTPANMOHHBIX M JTAOOPATOPHBIX OMNBITOB (B3aWMOAEHCTBHE THAPOKCHAA ATIOMHHHUS C PACTBOPAMH KHCIOT U
IIET0YeH, KAUeCTBEHHBIE PEaKIIMU Ha KaTHOHBI METAJUIOB).

Pacuérnrle 3agaun.

Pacuérsr mMaccel BemecTBa MK 00bEMa Ta30B IO M3BECTHOMY KOIMYECTBY BEIIECTBA, MACCE WM O0BEMY
OJHOTO M3 YYacTBYIOIIMX B pEAaKIMH BEUIECTB, pacdéThl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) HPOAYKTOB
peaxIyy, ECIH OJHO U3 BEIIECTB HMEET MPUMECH.

Xumus M KU3Hb



Poms xuMum B 00ECIIEUCHHMU 3KOJIOTMYECKON, JHEPIeTHYCCKOH W THINCBOH OE30MacHOCTH, pPa3BUTHH
MeauIuHEL [ToHATHE 0 HAYYIHBIX METOJaX TO3HAHUS BEIICCTB U XUMIYCCKUX PEaKIIHi.

IpencraBnenns 06 OONIUX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO MOTYICHUS BAXKHEHIIINX BEIIICCTB.

YenoBek B MHUpE BEIIECTB M MAaTEpUAJIOB: Ba)KHEHILIME CTPOUTENIbHBIE MaTepUalbl, KOHCTPYKIMOHHbIE
MaTephaNbl, KpPacKW, CTEKIIO, KepaMHKa, MaTepHallbl U1 DIICKTPOHHWKH, HAHOMATCPHANIBI, OpPTaHUYECKUE U
MUHEPATBHBIC YI00pEHUS.

XuMUs U 3I0POBBE YETIOBEKA: MPaBUIIa UCTIONB30BaHMS JICKAPCTBEHHBIX MPEMapaToB, MpaBuiia 0e30MacHOro
HCTIOJIB30BaHUS MPENapaToB OBITOBOM XUMIH B TTOBCEIHEBHOW YKH3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeIMETHBIX CBS3€d TpPU HM3YYCHUWH OOIIed W HeopraHwmdeckod xumum B 11 Kimacce
OCYIIECTBIIACTCS Yepe3 MCIOIh30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M TOHITUMN, SBIISIONIHXCS
CUCTEMHBIMH JIS OTJIEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOme eCTeCTBCHHO-HAYYHBIC TOHATHS: HAyJYHBIA (haKT, THIIOTE3a, 3aKOH, TCOpHWs, aHaIW3, CHHTE3,
KiaccuUKaIs, MePUOTUIHOCTh, HAOIIOICHNE, SKCIICPUMEHT, MOJICTUPOBAHUE, U3MEPCHHUE, SBJICHUE.

®duzrka: MaTepusi, SHEPrHs, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOM, PaJUOAKTUBHOCTH,
MOJIEKYJIa, JHEPreTUYCCKUN YpPOBEHb, BEINECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHU3UUCCKHE
BEJIMYUHBI M SAUHUIIBI X U3MEPEHHS, CKOPOCTb.

Buonorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI, BHUTAMHHBI, OOMEH
BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE TIOPOJIBI, MOJNE3HbIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XUMHYECKasl MPOMBIIUIEHHOCTh, METAJTYPIHsl, NMPOU3BOJICTBO CTPOUTENIBHBIX MAaTEpHajoB,
CENIbCKOX035MCTBEHHOE TMPOW3BOJICTBO, MHINEBAas IMPOMBINUICHHOCTh, (apMaleBTHIECKas MPOMBIIUICHHOCTD,
HNPOU3BOACTBO KOCMETHUECKHX IIperapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pPHajOB, JJIEKTPOHHAsS
MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOTPAMMBI 10 XMMHWN HA BA30BOM VPOBHE
CPEJHEI'O OBIIIET'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOSHHS OOYYAIOIIUMHUCS IIPOTPAMM CPEIHETO
obmrero 00pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM M TPEAMETHBIM). HaydHO-MeTOMUuecKoi OCHOBOW st
pa3paboTKH IIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS MPOrpaMM CPEITHEro 00Iero o0pa3oBaHUs SBISICTCS CHCTEMHO-
JIEATEITBHOCTHBIN TOAXOI.

B coOTBETCTBHU ¢ CHUCTEMHO-ACATEIBHOCTHBIM TIOAXOJ0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIETATOB OCBOCHUS
npeaMera «XUMUsS» Ha YPOBHE CPEIHETO O0IIEro 00pa3oBaHUs BBIJICICHBI CICIYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCHICKOW TpakJTaHCKOH HMICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSATEIILHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYKME MOTHBAIIUU K O0YUCHUIO;

I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHHX YOCXKICHHH JIMYHOCTH HAa OCHOBE KIFOUCBBIX IICHHOCTEH WU
HUCTOPUICCKUX TPAaIUIMi 6a30BOM HAYKHA XUMUWY,

TOTOBHOCTh U CIHOCOOHOCTh OOYYAIOIIUXCSA PYKOBOJCTBOBAThCS B CBOCH MEATCIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAMHU, MPHUCYIIHMH I[EJIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHus;

HaJIM4YHUe HpaBOCOBHaHI/IH 3KOJ'IOFI/I'-I€CKOI‘/II Ky_]'[bTypr u CHOCO6HOCTI/I CTaBUTh LCIIN U CTpOI/ITI:. JKNU3HCHHBIC
IJIQHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHSI TIpeaMera «XHMHUS» JOCTHIAlOTCS B COUHCTBE Y4eOHOW W
BOCHHTaTCJ'IBHOFI JCATCIIBHOCTU B COOTBCTCTBUH C FyMaHI/ICTI/I‘{eCKI/IMI/I, COHI/IOKyJ'[I)TypHLIMI/I, llyXOBHO-
HpaBCTBCHHbIMI/I HECHHOCTIMU W uHuAcajiaMu pOCCHﬁCKOFO Fpa)l(}IaHCKOFO O6I_HCCTBa, l'IpI/IHHTI)IMI/I B 06LHGCTBG
HOpMaMI/I u HpaBI/IJ'IaMI/I IOBCICHMUA, CHOCO6CTByIOHH/IMI/I npoueccaM CaMOIIO3HaHUA, CaMOpaSBI/ITI/IH n
HpaBCTBCHHOFO CTAHOBJICHUS JUYHOCTHU 06yanOU.U/IXCH.

JIudHOCTHBIE pPE3yJbTaThl OCBOSHHMs HpenMera «XHUMHUS» OTPaXaloT CHOPMHPOBAHHOCTH — OIBITA
M03HABATENbHOM U MPAKTUUECKOMN NESATENbHOCTH 00yYarOUIMXCs [0 PeIn3alii PUHSATHIX B OOIIECTBE [IEHHOCTEH,
B TOM YHCJIC B YaCTH:

1) rpaxaaHCKOro BOCHUTAHUS .

OCO3HAHMSI OOYYAIOIIUMHUCS CBOMX KOHCTHTYI[MOHHBIX IPAaB W OOS3aHHOCTEH, YBa)KCHUS K 3aKOHY H
MIPaBONOPAIKY;

NPEACTaBICHUS O COLAIBFHBIX HOPMAaX U MPaBHIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [EATEIBHOCTH TPH CO3JAHHHM YYEOHBIX IIPOEKTOB, PEUICHUH
y4eOHBIX U [TO3HABATENbHBIX 33714, BHIIOIIHEHUH XUMUUECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh M NPHUHHMATh MOTHBBI, HAMEPEHHs, JIOTHKY M apryMEHTHl APYTUX NPH aHaIH3e
Pa3IMYHBIX BUJIOB YUEOHOM AEATEIbHOCTH;

2) NaTPHOTUYECKOr0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOIIEHHSI K ICTOPUIECKOMY U HAYYHOMY HACJIEAHUIO OT€YECTBEHHON XUMUH;

YBa)KEHHS K MPOILECCY TBOPYECTBA B OONACTH TEOPHUH W MPAKTUIECKOTO MPUMEHEHHS XUMHH, OCO3HAHUS
TOTO, YTO IOCTI)KCHUS HAYKA €CTh PEe3yAbTaT UINTENBHBIX HaONIONEHWH, KPOMOTIMBBIX ASKCIEPHIMEHTATBHBIX
TIOVCKOB, TIOCTOSTHHOTO TPYZa YIEHBIX U MPAKTHKOB,;

WHTEpeca U MMO3HABATEIHHBIX MOTHBOB B MOMYYCHHUH U MOCIECAYIOIIEM aHAIH3e HHPOPMAIIUH O TEPETOBBIX
JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIUTAHMUS:

HPAaBCTBEHHOT'O CO3HAHMS, ITUIECKOTO ITOBEICHII,

CIIOCOOHOCTH OIICHWBATH CHUTYAIlWH, CBSI3aHHBIC C XUMHYECKUMH SIBIICHHSMH, W TMPUHAMATH OCO3HAHHBIC
PpelIeHns], OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIGHHWBATh CBOE TOBEJCHWE W TOCTYNKH CBOMX TOBAPHINEH C TIO3WIMA HPABCTBEHHBIX M
MIPABOBBIX HOPM M OCO3HAHHE TOCIEACTBHN 3THX MOCTYITKOB;

4) popMupoBaHUs KyJIbTYPHI 310POBbS:

MMOHUMAHMUS IEHHOCTeH 370poBOoro W OezomacHOro oOpas3a >KW3HH, HEOOXOOUMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3MYECKOMY U TICHXMUECKOMY 3/I0POBBIO;

COOITFOICHHST TIPABIII 0€30ITacHOTO OOpAIeHHs C BEIIECTBAMH B OBITY, TIOBCETHEBHOM KU3HU U B TPYHAOBOM
TS TCIIbHOCTH,



MTOHUMaHUS [IEHHOCTH TPaBHJ WHIMUBHUIYaJHHOTO M KOJUIEKTHBHOI'O O€30M1aCHOrO TOBEJCHHUS B CUTYaIHSAX,
YTPOXKAIOIIUX 3I0POBBIO U YKU3HU JIIOJIEH;

OCO3HAHMS TIOCIENCTBHH M HENPHATHS BPEIHBIX NPHUBBIUCK (YIMOTPEOJICHUS ajIKoroiisi, HapKOTHUKOB,
KypeHHs);

5) TpynoBoro BocniuTaHusi:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEJOBATENbCKOW  JEATEIBHOCTH, OOIIECTBEHHO
MI0JIE3HOM, TBOPUYECKOI U APYIUX BUAAX JIEITENBHOCTH;

YCTaHOBKH HA aKTHBHOE Y4acTHE B PEIICHUH MPAKTUYECKUX 3a]ad COIMAILHOIN HaIlpaBIEHHOCTH (B paMKax
CBOETO0 KJIacca, IIKOJIbL);

MHTEpeca K MPAaKTUUECKOMY M3YyYeHHUI0 Mpodeccrii pa3InuyHOro pojia, B TOM YHCIE HA OCHOBE IPUMEHEHUS
MIPEIMETHBIX 3HAHUN 10 XUMUH;

YBaXXEHUs K TPYAY, JIOIIM TPpyJa U Pe3ynbTaTaM TPYLOBOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHAMBUYaJbHOW TpaeKTOpuH oOpas3oBaHusi, Oymaymieil npodeccun u
peanu3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XHMUH,
WHTEPECOB 1 MOTpeOHOCTEH 00IIecTBa;

6) 3K0JIOrHYeCKOro BOCIIMTAHMS :

9KOJIOTMYECKH 1[eJIECO00Pa3HOro OTHOIIEHHS K IPUPOJIE, KaK NCTOYHUKY CYIIECTBOBAHMUS JKU3HH Ha 3eMie;

NOHMMaHMsl TIIO0ATFHOTO XapakTepa SKOJOTHYECKHX MpOOJIeM, BIMSHHS SKOHOMHUYECKHX MPOLIECCOB Ha
COCTOSIHUE TTPUPOJHON U COLMAIILHOM CPEJIbl;

OCO3HaHUuA HCO6XO}]I/IMOCTI/I HCITOJIb30BAaHHUA JIOCTI/I)KGHI/Iﬁ XUMUU JJId PEHICHUA BOIIPOCOB PAIllMOHAJIBHOI'O
HPUPOIONIOIBE30BAHMUS;

AKTUBHOTO HENPUATUS JEUCTBUM, IPUHOCALIMX Bpel OKPYKAIOIIEH NPUPOJHOW cpelne, yMEHUs
IMPpOrHo3upoBaTh He6HaFOHpI/I$ITHbIe OKOJIOI'MYECKUEC MOCICACTBUA NPECANIPUHUMACMBIX ﬂeﬁCTBHﬁ " MpeaoTBpalaTb
ux;

HaJInyusA pa3BUTOrO OSKOJOIMYCCKOIro MbIIIJICHUAA, 9KOJOTMYECKOH KYJbTYpBI, OIlbITa OCATCIBHOCTH
9KOJIOTMYECKON HANpaBICHHOCTH, YMEHMs PYKOBOACTBOBATbCS HMMHU B II03HABAaTEIbHOM, KOMMYHHKATUBHOM U
COLIMAJILHOW TIPAKTHKE, CIIOCOOHOCTH M YMEHUS aKTUBHO IIPOTUBOCTOSITH HACOIOTHH XeMO(OOuH;

7) HEeHHOCTH HAYYHOT0 NO3HAHUS:

cOopMUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSA HAayKH H
00I1IECTBEHHOW TIPaKTHKH;

HOHUMAaHMS CIEHU(UKN XUMUH KaK HayKH, OCO3HAHUS € poiu B (POPMHUPOBAHUH PALMOHAIBHOI'O HAYYHOTO
MBIIUICHHUS, CO3AAHUH LIETIOCTHOTO MIPEICTaBICHUS 00 OKpY’KarolleM MUpE KaK O IMHCTBE MPUPOJBI M YEI0BEKa, B
MO3HAHUU NTPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHNH IPOo0IeM COXpaHEeHHs IPUPOJHOTO PAaBHOBECHS;

yOKAEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUH JJIsl COBPEMEHHOH IMBWIIM3AIMU: B €€ I'yMaHUCTHYECKOM
HaNpaBJICHHOCTH W Ba)XKHOI pONM B CO3JaHMM HOBOHM 0a3bl MaTepuallbHOM KyNbTYpbl, PELIEHHM IT100aIbHBIX
npo0JieM yCTOHYMBOIO pPAa3BHUTHs YEIOBEUYECTBA — CHIPHEBOM, DIHEPreTHUYECKOM, MHUINEBOH W DKOJOTHYECKON
0€30I1aCHOCTH, B Pa3BUTUH MEAWLUHBI, 00ECIICUCHHH YCIOBHH YCIEIIHOTO TPyHa U SKOIOTMYECKH KOM(OPTHON
KH3HH Ka)KA0T0 WieHa O0IIecTBa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: MOHHMAaHHSA CYIIHOCTH METOMOB IIO3HAHUS, WCIONB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIONB30BaTh MOJNydacMble 3HAHWS Ul aHAIM3a W OOBSICHEHUS SBICHUN
OKPYXAIOIIEro MUpa M MPOUCXOAAIINX B HEM M3MEHEHHWH, YMEHHS AeNaTh 0OOCHOBAHHBIC 3aKJIFOUEHHUS] HA OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIUXCS JAHHBIX C LIEJBIO NOMYIEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENBHO HCIIONB30BaTh XUMHWYECKHE 3HAHMS U PEIICHUS NPOOJIEM B pEabHBIX
KU3HEHHBIX CUTYaLlUsIX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATENBCKOMN JIESITEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMO00OPa30BaHHIO, K AKTUBHOMY ITOIYYEHHIO
HOBBIX 3HAaHHUH 10 XMMUH B COOTBETCTBHH C )KHU3HEHHBIMH MTOTPEOHOCTIIMH;

WHTEpeca K 0COOEHHOCTSIM Tpy/Aa B Pa3MIHBIX cpepax mpodhecCHOHaTbHOM e TeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHsIe pe3ylbTaThl OCBOCHHS y4YeOHOro mpeaMera «XHMHsS)» Ha YPOBHE CPEJHEro OOILIero
00pa30BaHUs BKIIOYAIOT:

3HaYMMBbIE T (HOPMUPOBAHKS MHPOBO33PECHHS OOYYAFOMIMXCS MEXKIUCIHUILTMHAPHBIE (MEXIIPEIMETHBIC)
oOIeHayYHbIE MOHATHS, OTPAXKAIOUINE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M CHenu(HKy METOIOB MO3HAHUS,
WCTIONIB3YyEeMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, DHEpIus, SIBICHHE, TPOIECC, CHCTeMa, HAYJHBIH



(daxkT, NpHUHIOWI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHWs, WCCIeAOBaHNe, HAOIONCHNE, W3MEpEHNe,
9KCIIEPUMEHT U JAPYTHE);

yYHUBEpCaJbHbIE  y4yeOHble  jaeiicTBUs  (HO3HABaTeNbHBlE,  KOMMYHHKAaTHBHBIC,  pETYJISTHUBHEIE),
obecrnieunBarone GopMUpoBaHie GYHKIMOHAIEHON IPAMOTHOCTH M COLMAIBHOM KOMIIETEHIINN 00 yJaroIiXCs;

CIIOCOOHOCTH 0OYYAIOIIMXCS MCIIONb30BAaTh OCBOCHHBIE MEXINCIIMIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS
Y YHHUBepCallbHble ydeOHbIe eHCTBUS B TIO3HABATEIHHON M COIIMAIILHOM MTPaKTHKE.

MeranpenMeTHble pe3yJabTaThl OTPaKAIOT OBJAJCHHE YHUBEPCAJIBHBIMH YYEOHBIMH II03HABATEIILHBIMHU,
KOMMYHHUKAaTUBHBIMH ¥ PETYIISITHBHBIMU JIEHCTBHUSMHU.

OBjageHne yHUBEPCATbHBIME Y4eOHBIMH NMO3HABATEIbHBIMH A€HCTBUAMU:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBUI:

CaMOCTOSITEIHHO (POPMYIUPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTPEENATH LIENH JesSTeIbHOCTH, 3a/1aBast MapaMeTphl U KPUTEPHU MX JOCTH)KEHHS, COOTHOCHTH PE3yJIbTaThI
JIEATETLHOCTH C TIOCTABJICHHBIMH 1IEIISIMU;

UCIIOJIb30BaTh IIPU OCBOSHUH 3HAHUH MPUEMBI JIOTHYECKOT0 MBIIUICHHS — BBLICNSATh XapaKTepHbIE TPH3HAKN
TOHSATUH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME TOHATHS JJIsl OOBSICHEHHS
OTZAEJBHBIX (DAKTOB U SIBIICHHN;

BBIOMPATh OCHOBAHUS U KPUTEPUH ISl KIIACCU(HUKALIMH BEIIECTB M XUMHUECKUX PEaKIIHi;

yCTaHaBJIMBATh MPUYHUHHO-CIIEICTBEHHBIE CBSI3U MEX/Y U3Y4aeMbIMH SIBICHUSIMH;

CTpOUTH JIOTUYCCKHE pacCyxacHus (I/IH}IyKTI/IBHI)Ie, ACAYKTUBHBIC, 1o aHaﬂOFI/II/I), BBISABIISATH
3aKOHOMEPHOCTH U IMPOTUBOPECYUA B paCCMaTpUBAEMbIX ABJICHUAX, (bOpMyJ'II/IpOBaTB BBIBObI U 3aKJIKOUYCHUA,

IPpUMEHATL B MPOLECCE IIO3HAHUsS, MCIIOJIB3YEMbIE B XHMHH CHUMBOJIHNYCCKUE (3HaKOBLIC) MOJCIIH,
npeoOpa3oBbIBATh MOJIETbHBIC MPEACTABICHUS — XMMHUUYECKHH 3HAaK (CHMBOJI) 3JIeMEHTa, XUMHUueckas (opmyra,
YPaBHCHUEC XUMUYECKOH pC€aKkiuun — Mnpu peHICHUN y‘{e6HLIX TMO3HABATCJIbHBIX W NPAKTHYCCKUX 3ajiay, IMPUMCHIATH
Ha3BaHHBIC MOJCIBbHBIC TMPEACTABJICHUA [JIg BBIABJICHUS XapaKTEPHBIX IIPU3HAKOB HW3YyYa€MbIX BCIIECTB U
XUMHMUYECKHUX PEAKIIU.

2) 6a3oBbIe HCcIe0BaTeIbCKHE AeCTBUS:

BJIaJIETh OCHOBAMH METOJOB HAYYHOI'O [TO3HAHUS BELIECTB U XUMHUYECKUX PEaKlnii;

¢dopMynmupoBaTh I€NM M 33Ja4d  HCCIEAOBAHMS, HCIIOIB30BATh IIOCTABJICHHBIE M CaMOCTOSTEIBHO
c(opMyIHPOBaHHbIE BOIPOCH B KauecTBE MHCTPYMEHTA IIO3HAHHMA M OCHOBBI I (DOPMHUPOBAHUS THIIOTE3BI 110
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKIACHHH;

BJIaJETh HAaBbIKAMH CaMOCTOSITEJIBHOI'O IUIAHMPOBAHUSI M MPOBEACHHA YUYCHHYECKHX OSKCIEPHMEHTOB,
COBEPLICHCTBOBATh YMEHHMs HAOIIOZAaTh 3a XOHOM IIPOIlecca, CaMOCTOSTENBHO NPOrHO3MPOBATH €T0 Pe3yibTar,
(opMynmupoBaTh 00OOWIEHUS W BBIBOABI OTHOCHTEIBHO IOCTOBEPHOCTH PE3YJbTATOB HCCIICIOBAHUS, COCTaBISATH
000CHOBaHHBIN OTYET O MPOJIEIaHHOI paboTe;

NPHOOPETATh OIBIT YYCHUYECKON HCCIeI0OBATEILCKOW U MPOEKTHON AEATENbHOCTH, IPOSBIIATE CIIOCOOHOCTD
U TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOHCKY METOZOB pEIICHUS MPaKTHYECKUX 3ajad, MPUMEHEHHUIO Pa3IMIHBIX
METO/IOB NIO3HAHUSL.

3) pabGora ¢ nHpopmManueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMaIMK (HaydHO-TIOMYJISIPHAs JIUTEpaTypa XUMHIECKOTO
coJiepKaHMs, CIpaBOYHBIE MOCOOMS, pecypchl VIHTepHETa), aHaIM3WpOBaTh MHGOPMAIMIO Pa3lIWYHBIX BUIOB U
(dopM mpencTaBieHUs, KPUTHYECKH OLEHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTE;

(dopMynHpoBaTh 3alpockl M TNPUMEHATH pas3lUYHBIE METOABl IPH IOWCKE M oTOope uH(popmamy,
HE0OXO0ANMOH ISl BBITIOMHEHHUS YIeOHBIX 3aa4 ONPEACIEHHOTO THIIA;

npHOOpeTaTh ONBIT HCIOJBb30BaHHUSA HWH(OPMAIIMOHHO-KOMMYHHKATUBHEIX TEXHOJOTHH M  Pa3IMYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMpATh ONTUMANBHYIO (opMy mpencraBieHus WHPopManuu (CXeMbl, TpaduKy,
JarpaMMBbl, TaOIHIIBL, PUCYHKHU U JPYTHE);

WCTIONB30BaTh HAYYHBIN S3BIK B KaUECTBE CPEACTBA MPH paboTe ¢ XMMHUUYECKOH MH(pOpMaIme: mpuMeHsTh
MEXIIpeIMETHBIE ((PH3UUECKUE U MATeMAaTHIECKIE) 3HAKA M CHMBOJIBI, POpMYIIBI, a00peBHUaTyphl, HOMEHKIIATYPY;

WCTIONB30BAaTh 1 MMPEOOPA30BHIBATH 3HAKOBO-CHMBOINIECKUE CPEACTBA HATIISJHOCTH.

OBgJjajeHne yHUBEPCATbHBIMM KOMMYHHKATHBHBIMU JefiCTBUSIMH:

3a/1aBaTh BOMIPOCHI 110 CYIIECTBY 00CYX/1aeMOH TEMBI B XO/I€ THAJIOra W/WIN AUCKYCCUH, BHICKA3bIBATh HIEH,
(OpMyIHPOBATH CBOM NMPEITIOKEHHSI OTHOCUTEIBEHO BBITIOIHEHHUS TIPETIOKESHHOHN 3a/1a4H;

BBICTYMATh C NPE3CHTAIMEH pe3yIbTaToB MO3HABATENFHOM AEITENBHOCTH, IMOITYYEHHBIX CaMOCTOSITEINBHO
WIN COBMECTHO CO CBEPCTHHKAMH TIPH BBIOIHEHWHM XWMHYECKOI'O HSKCIICPUMEHTA, IMPAaKTHIECKOH paboTHI 1Mo



WCCIIEJIOBAaHHUIO CBOMCTB HM3Yy4aeMbIX BEIIECTB, pEaM3alMi y4eOHOro NMpoeKTa W (OPMYIHPOBAaTh BHIBOIBI 10
pe3ynbTataM TpOBENEHHBIX HCCIICIOBAHUM IYyTEM COIVIACOBAHMS IO3MLMN B XOoAe OOCYXIEHHS U oOMeHa
MHEHUSIMH.

OBgJjageHne yHUBEPCATbHBIMH PeTyJIATHBHBIMH AeHCTBUSIMU:

CaMOCTOSITETHHO IUNITAHUPOBATh U OCYLIECTBIISITH CBOIO TI03HABATENBLHYIO JEATEIILHOCTD, ONPENEsis e€ eI U
3aJaud, KOHTPOJUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeIIaraeMblii aJrOPUTM JIEWCTBHUH INpH
BBINOJHEHUN YYEOHBIX M HMCCIIENOBATENBCKUX 3a/ad, BBIOMpaTh HanbOoiee 3(Pp(eKTHBHBIN cOCO0 MX pEIIeHHUs C
y4ETOM TIOJTy4eHHUS] HOBBIX 3HAHUI O BEIIECTBAX M XMMUYECKHX PEaKIMIX;

OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH JISSITEITHHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeamerHbIe pe3ynbTaThl 0OCBOCHHS Kypca «OpraHndecKkast XUMUsD OTPaKaroT:

Cc(OpMHUPOBAHHOCTH TPEJCTABICHUI O XMMHUYECKOH COCTABIISIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa,
pONM XMMHUM B IIO3HAHWW SIBJICHWH TPHPOABL, B (OPMHPOBAHWMHM MBIIUICHUS W KYJIbTYPHl JHYHOCTH, €€
(YHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOW JUIs peIIeHUs MpPaKTHYECKUX 3aJady W DKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO M IPUPOJTHON CPELIE;

BJIaJICHUE CHCTEMON XUMHYECKUX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIONATAIONINE MOHATHS (XMMUYECKHHA
9JIEMEHT, aTOM, DJIEKTPOHHAs 00O0JO0YKa aToMa, MOJIEKYJa, BaJEHTHOCTh, AJIEKTPOOTPUIATENILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHast ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSIDHash Macca, MOJISIPHBIH 00BEM,
YIIIEPOJHBIA CKeJeT, (GyHKIMOHATIbHAS TPYNIa, PaguKail, U30MepHsl, H30MEPbI, TOMOJOTUYECKHH PsiJl, TOMOJIOTH,
YIIIEBOZOPOJIBI, KHCIOPOA W  a30TCOAep)Kalllue COEAMHEHHS, MOHOMEp, TMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COCJMHEHHs1); TEOPUM M 3aKOHBI (TEOpUsl CTPOEHMSI OpraHM4YecKux BemlectB A. M.
ByrnepoBa, 3akoH COXpaHEHHMsT MacChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK  XHMUM;
MHUPOBO33PCHYCCKUC 3HAHMA, JIC)KAIIUE B OCHOBC ITOHMMaHWUA MPUIMHHOCTH U CUCTEMHOCTHU XUMHUYECCKUX ﬂBHeHHﬁ,
(akToNOrMYecKue CBEICHUS O CBOWCTBAaxX, COCTaBe, MOJYYEHHH W 0€30MacHOM HCIIONb30BAHHU Ba)KHEHIINX
OPraHMYECKHUX BEIIECTB B ObITY M MIPAKTHYECKOH AESTENbHOCTH YEI0BEKa,;

copMUPOBAaHHOCTH YMEHHH BBIABIATH XapaKTepHble NPU3HAKM HNOHATHH, YCTaHABIMBATh UX B3aHMMOCBS3b,
UCTIONBb30BaTh COOTBETCTBYIOLIME MOHITUS TPH OINHMCAHUU COCTaBa, CTPOCHMS U IIPEBPALLCHUM OpPraHUYECKUX
COCIUHCHUM;

copMUPOBAaHHOCTH YMEHMII HCIONB30BAaTh XUMUYECKYIO CHUMBOJMKY AJISl COCTaBICHHS MOJEKYIAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOW) (GOPMYNT OPraHUYECKHX BEIECTB U yPaBHEHUH XMMHUUYECKHX PEaKIHH,
W3rOTaBIMBAaTh MOJEIM MOJEKY]Il OpPraHMYECKMX BEINECTB JUIl WJUIIOCTPAlMM HMX  XHMHUYECKOrO |
IIPOCTPAHCTBEHHOI'O CTPOCHUST;

copMHUPOBAHHOCTH YMEHUH yCTAaHABIMBATH HMPHUHAUISKHOCTh U3YYSHHBIX OPTaHWYECKUX BEIIECTB MO HX
COCTaBY M CTPOEHHIO K ONIPEAEIEHHOMY KIIacCy/TpyIlIe COeAUHEHUH (YTIIEBOAOPOIBI, KUCIOPO/ U a30TCOMEpIKaIIIe
COEIMHEHUs], BBICOKOMOJIEKYJISIPHBIE COEIWHEHUs), 1aBaThb MM Ha3BaHMS II0 CHCTEMAaTHUECKOH HOMEHKIAType
(IUPAC), a tarxe NMPUBOIWTH TPHUBHAILHBIC HA3BAHHUS OTIACIBHBIX OPTaHWYECKHUX BEIIECTB (ITHIICH, MPOITHJICH,
alleTWIICH, STHWICHIJIUKONb, TIHLEPHH, (eHOoN, (GopManbIeruy, aneTalbIerul, MypaBbHHAs KHCIOTa, YKCYCHAs
KHCIIOTa, OJIEMHOBAS KHUCJIOTa, CTEAPUHOBAS KHCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMall, HeJUTI0I03a, IIIUINH);

Cc(OPMHUPOBAHHOCT YMEHHS ONPEAENATh BHIBl XHMUYECKOH CBSI3M B OPraHWYECKHX COCIMHEHMIX
(omuHApHBIEC U KpaTHBIE);

c(pOpMHUPOBAHHOCTh yYMEHHS NPUMEHSITH IONOKEHHS TEOPUH CTPOCHHUSI OpraHMYeckux BemiecTB A. M.
BytnepoBa st 00BSICHEHHUS 3aBUCHMOCTH CBOWCTB BEIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MAacChl
BEIIIECTB;

c(OpMHPOBAHHOCT YMEHHMH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (HU3MUECKHE M XMMHYECKHE CBOWCTBA
TUNWYHBIX TIPEICTABUTENEH Ppa3IWYHBIX KJIACCOB OPraHWYECKWX BEUIECTB (METaH, STaH, STWICH, MPOIIIJICH,
anermieH, OyragmeH-1,3, MermnOyranwmeH-1,3, OGEH30II, METaHON, STaHON, JTWICHTIHNKOIb, TIHIEPUH, (QEHON,
alleTagbAeTHl, MypaBbHHAs M YKCyCHas KHCIOTBHI, TJIFOKO3a, KpaxMal, IEUII0JI033a, aMHHOYKCYCHasl KHCIIOTa),
WITIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXTy HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHYECKHX DPEaKIHH C
HCTIONIB30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMHPOBAHHOCTh YMEHHUS XaPaKTEPU30BaTh MCTOUYHHMKH YIJIEBOJOPOIHOTO CHIPhS (HE(PTh, MPUPOIHBIN
ra3, yroib), CHOCOOBI X MepepaboTKH U MPAKTUIECKOE IPUMEHEHHE TIPOIYKTOB TIepepadoTKH;

cOpMHPOBAHHOCTh YMEHHUH MPOBOAWTH BBIUUCIECHUS 10 XMMHUYECKHM YpaBHEHHsM (Macchl, 00béMa,
KOJIMYECTBA MCXOHOTO BEUIECTBA MJIM MPOAYKTAa PEAaKIUH IO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO W3
HCXOJIHBIX BEIIECTB MJIN IIPOAYKTOB PEAKIINHN);



Cc(OpPMHUPOBAHHOCTh YMEHHWH BJIAJETh CHCTEMOW 3HAaHWI 00 OCHOBHBIX METOJAaX HAyYHOr'O ITO3HAHUS,
WCTIONIb3yEMBIX B XMMUH NIPH W3YUEHUH BEIIECTB U XUMHUYECKUX SBJICHUH (HAaOMI0IEHIE, I3MEPEHHE, SKCTIEPUMEHT,
MOJICTIMPOBAHKE), HCIIOIH30BaTh CHCTEMHBIE XHMHYECKHE 3HAHMS JUISI TPUHATHS pEUIeHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIlUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

c(OpMHUPOBAHHOCTH YMEHHI COOJIONATH NpaBHiIa IMOJIH30BAHUS XMMHUYECKOW IMOCYIOH M J1abopaTOpHBIM
000py/IOBaHUEM, a TAKXKE MpaBHiIa OOpPAIICHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHSIMU II0 BBIITOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIIBITOB;

C(OPMHUPOBAHHOCT YMEHHH IUIAHHUPOBAaTh M BBINOJHATH XWMHYECKHH SKCIEPUMEHT (IIpeBpalleHHs
OpPraHMYECKUX BEIECTB NPU HAarpeBaHWH, MOITYYEHHE ITUICHA U M3YYEHHE €T0 CBOICTB, KaUECTBEHHBIE PEAKIUU
OpTraHMYECKUX BEIIECTB, JIeHATypalys OEJIKOB NpH HAarpeBaHWH, IIBETHHIE PEaKIHH OEJIKOB) B COOTBETCTBUH C
NpaBWIaMH TEXHWKA O€30MacHOCTH TIpH OOpalleHHH C BelmecTBaMH U J1abOpaTOpHBIM  000pYyIOBaHHEM,
TIPE/ICTABISTh PE3YIABTATHl XUMHYECKOT0 HKCIIEPUMEHTA B (JOPME 3aIMCH YPaBHEHUI COOTBETCTBYIOIIMX PEaKIni 1
(OpMyIHpOBaTH BEIBO/IBI HA OCHOBE ATHX PE3YJIBTATOB;

Cc(OpMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAJIM3MPOBATh XMMHUUYECKYIO HH(OPMAIHIO, IMOTY4aeMylo U3
pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHGopmanuy, MHTEpHET 1 Npyrux);

c(OpMHPOBAHHOCTh YMEHUI COOJIONATh MpPaBWIIa 3KOJOTMYECKH I1e1eco00pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM AEATENBHOCTH B LENAX COXPAHEHUS CBOETO 3JI0POBbS M OKpYXKAlOIIeH NMPHPOIHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3AEUCTBHS Ha JKHUBBIE OpPraHU3MBI OINpPENENEHHBIX OPraHUMYECKHX BEIIECTB, IMOHUMAs CMBICH
nokaszatens [1/IK, nosicHsATh Ha prMepax CrocoObl YMEHbIIEHHS U TIPEJOTBPAILEHUS] UX BPEIHOI'O BO3JIEHCTBHS HA
OpraHu3M YeJIOBEeKa;

JJIA o6y11a}01u14xc;1 C OIrpaHUYC€HHBIMU BO3MOXKHOCTAMU 3J0POBbSA: YMEHHUE NIPUMEHATH 3HAHUA 06 OCHOBHBIX
JOCTYIIHBIX METOJIaX MO3HAHWS BEIIECTB U XUMUYCCKUX HBHGHHﬁ;

JUISL CenbIX M ClIa0OBUASAIIMX OOYYAIOIIUXCS: YMEHHE HCIONIb30BaTh PEIbe(hHO-TOUCUHYIO CUCTEMY
o6o3HaueHui JI. Bpaiiist 1uist 3armucn XUMUIEeCKHX GpopMyIL.

11 KJIACC

[penmeTHble pe3yabTaThl OCBOCHHS Kypca «O0Imas nu HeopraHU4ecKas XMMHUsD» OTPakaroT:

c(OpPMHUPOBAHHOCTH ITPEACTABICHUI: 0 XUMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA,
PO XMMHM B IIO3HAHWUM SBJICHUH NPUPOIABI, B (DOPMHUPOBAHMUM MBIIUICHUS W KYJAbTYphl JIMYHOCTH, €&
(YHKIMOHAIBHOM TIpaMOTHOCTH, HEOOXOAMMOH JUIi pEIIeHUS NPAKTHYECKMX 3aJad U DKOJOTHYECKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 3[J0pPOBBIO U IIPUPOIHON cpee;

BJIaJICHUE CUCTEMON XUMMYECKUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIOJIATAONINE MOHATHS (XUMUYECKUH
9JIEMEHT, aTOM, H30TOI, S-, P-, O- JJIEKTPOHHBIE OpPOWTANU ATOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA 00BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTb, CTENEHb OKMCJICHMS, XHMHYECKas CBs3b (KOBaJEHTHas, HWOHHAs,
MeTaJUTMYeCKasi, BOJOPOAHAs), KpPUCTAIIMYIECKasl pelIéTKa, THIbl XMMHUECKUX PEaKIM, pacTBOp, AJIEKTPOJIUTSI,
HE3JIEKTPOJIUTEI, DJICKTPOIUTHYECKAs] JUCCOLMALS, OKHCIUTENb, BOCCTAHOBHUTENIb, CKOPOCTb XHMHYECKOH
peakuuy, XUMHUECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHs NIEKTPOIUTUIECKON JUCCONUAIINN, TTIEPUOANIECKUI
3akoH [[. 1. MeHzeneeBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB, 3aKOH COXPAHEHMs U IIPEBPALIECHUS SHEPTUH IPH
XMMHUYECKUX PEaKIUsX), 3aKOHOMEPHOCTH, CUMBOIMYECKUI S3bIK XUMHHU, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIUE B
OCHOBE TIOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHHUH, (JaKTOIOTHUECKHUE CBEJICHHUS O CBOICTBAX,
COCTaBE, IIONYYEHHH M OE30MACHOM WCIIOIb30BAaHWM BA)KHEWIIMX HEOPTaHMYECKHX BEIIECTB B OBITY H
MIPAaKTHYECKOH AEATETHHOCTH YETIOBEKa;

c(pOpMHPOBAHHOCTh YMEHHUH BBIABIITH XapaKTepHbIC NPU3HAKK MOHATHH, YCTAaHABIUBATH MX B3aWMOCBSI3b,
HCTIONIB30BaTh COOTBETCTBYIOIINE MTOHATHS MPH ONMCAHUH HEOPTaHMYECKHUX BEIIECTB M UX MPEBPAIlCHNUH;

c(pOpMHPOBAHHOCTh YMEHHUH HCIOJIB30BATH XMMUYECKYI0 CHMBOJIMKY AJISI COCTABIECHHS (JOPMYIT BELIECTB U
YpaBHEeHHI XUMHYECKUX peakuuii, cucrematndeckyo HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTIENBHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIN ra3, YIJIEKHCIBIH ra3, aMMHUaK, TaméHas H3BECTb, HeraméHas
N3BECTh, MMTHEBAsI COAA, IUPUT U APYTHE);

c(OpMHPOBAHHOCTH YMEHHI ONPEAENATh BAJCHTHOCTh M CTENEHb OKUCICHHS XMMHUYECKHX 3JEMEHTOB B
COEIMHEHUSIX PA3IMYHOTO COCTAaBa, BUJl XUMHUUECKON CBSI3M (KOBaJICHTHAs, HOHHAS, METaJUTMUECKas, BOAOPOHAS) B
COEIMHEHUSX, THUI KPHUCTAJUINYECKONW PpEmETKH KOHKPETHOTO BEIIECTBAa (aTOMHas, MOJCKYJsApHas, HOHHAS,
METaJUTHYECKas ), XapaKTep Cpepl B BOTHBIX PACTBOPaxX HEOPTaHWYECKHX COCIMHCHHUH;

c(OpMHPOBAHHOCTh YMECHUH YCTAHABIHMBAThH IPHHAICKHOCTh HEOPTAHUUECKHX BEIIECTB 10 MX COCTAaBY K
OIIpeIeTIEHHOMY KJIacCy/TpyIIe COeIMHEHUH (IPOCThIE BEUIECTBA — METAJUIBl M HEMETAIIIbI, OKCH/IbI, OCHOBaHMS,
KHCITOTHI, aM(OoTepHBIe THAPOKCHU/IBI, COITH);



c(OpMHUPOBAHHOCT, YMEHHMH PpacKpbhIBaTh CMBICH repuogudeckoro 3akoHa JI. U. MenzgeneeBa wu
JIEMOHCTPHPOBATH €ro CHCTEMATH3UPYIONIYIO, O0BSICHUTEIFHYIO M IPOTHOCTUYECKYIO (DYHKIINY;

c(OpMHUPOBAHHOCTh YMEHNH XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOSHHE aTOMOB XMMHUYECKHX 3JIeMeHToB 14
nepuoioB [lepromuyeckoil CHCTEMbl XUMHYECKUX 3eMeHToB J. M. MenneneeBa, ucnonb3ys MOHATHA «S-, P-, d-
JJIEKTPOHHBIE OpOWTANN», «IHEPreTUUECKHe YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XMMHUYECKHX JJIEMEHTOB M HMX COCIWHEHWH 1O mepuojgaM W rpynmnam [lepponndeckoil CHCTEMBI XMMHYECKHX
anemenToB JI. . Menpeneesa;

cOpMHUPOBAHHOCTh YMEHUI XapaKTepH30BaTh (OMKCHIBATH) OOLIHE XUMUUECKHE CBOMCTBA HEOPTAaHHMYECKUX
BEIIECTB PA3JIMUHBIX KJIACCOB, IONTBEPXKAATh CYIIECTBOBAHHE T'€HETHUECKOH CBS3M MEXIY HEOPraHWYECKUMHU
BEIIIECTBAMH C TIOMOIIBIO0 YPaBHEHHUH COOTBETCTBYIOIMX XMMHUYECKUX PEaKIIii;

c(OpPMHUPOBAHHOCTH YMEHUS KIACCU(PUIMPOBATH XUMHUUECKUE PEaKIINH 110 Pa3INYHbIM MPU3HAKaM (JHCITy U
COCTaBY pearupymollnxX BEHIeCTB, TEMJIOBOMY 3((EKTy peakiuu, M3MEHEHHIO CTEINEeHEH OKHCIICHHUS DIIEMEHTOB,
00paTUMOCTH PEaKIMy, YHacTHIO KaTallu3aTropa);

c(OpPMHUPOBAHHOCTh YMEHHUI COCTABIATH YPaBHEHUS! PEaKIMi Pa3IMYHBIX THUIIOB, MOJHBIE M COKPANIEHHBIC
ypaBHEHHMs peaKklnii HOHHOTO OOMEHa, YUYUTHIBAsK YCIIOBHUS, IPH KOTOPBIX 3TH PEaKLUH UIYT 10 KOHIIA;

Cc(OPMHUPOBAHHOCTh YMEHHMH IMPOBOAWTH PEAKIHMH, MOATBEPKIAIOIINE KAueCTBEHHBIH COCTAaB pPa3IMYHBIX
HEOPraHUYECKHX BEIIECTB, PACIIO3HABATh OMNBITHBIM ITyTEM HOHBI, IMPUCYTCTBYIOIIME B BOJHBIX pacTBOPax
HEOPraHUYECKHUX BEIIECTB;

C(OPMHUPOBAHHOCT YMEHUI pacKpbIBaTh CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX —peaKuii
TIOCPENICTBOM COCTABJICHUSI AJIEKTPOHHOTO OajlaHca 3THX PeaKiuii;

C(OPMHUPOBAHHOCTh YMEHHH OOBSCHATH 3aBHCHMOCTh CKOPOCTH XHMHYECKON PEaKIUH OT Pa3In4HBIX
(hakTOpOB; XapakTep CMEIICHUS XMMUIECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIIHEr0 Bo3aeicTBUs (TipuHLIumI Jle
[laTenbe);

COPMHUPOBAHHOCT, ~ YMEHHMH  XapaKTepH30BaTh XMMHYECKHE IPOLIECCHI, JIeXKallue B  OCHOBE
NPOMBINIICHHOTO MOTYYeHHsI CEPHOW KUCIIOTHI, aMMHaKa, a Takke COpMHPOBAHHOCTh NPENCTaBICHUH 00 00IIMX
HaY4YHBIX NPUHIMIIAX U KOJOTHYECKUX MPoOIeMax XMMHUUECKOrO IPOU3BOACTBA;

copMUPOBAHHOCTE YMEHHMH INPOBOJUTH BBIYHUCICHUA C HCIONB30BAHHEM IIOHATHA «MaccoBas OIS
BEILECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHHH Ia30B MPH XMMHYECKHX PEAKIMIX, MAacChl BEIIECTBAa WIM 00bEMa
ra3oB II0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIM 00bEMY OJHOTO M3 y4acCTBYIOIIUX B PEAKLUH BELICCTB,
TermnoBoro 3¢p¢ekra peakuud Ha OCHOBE 3aKOHOB COXPaHEHMS MAacChl BEIIECTB, NPEBPALICHHS U COXPAHEHHS
SHEPIHY;

copMUPOBAaHHOCTE YMEHUH COONIOAATH NMpaBWIa IONTB30BAHMSA XUMHMYECKOH IHOCYNOH M J1abOpaTOpHBIM
000pyIOBaHUEM, a TaKXKe IpaBuiia OOpAIIeHHs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSMH IO BBIIIOIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIIBITOB;

cOopMUPOBAHHOCTE YMEHWH IUIAHMPOBATb W BBINOMHATH XUMHYECKUH OSKCIIEpUMEHT (pa3iioKeHne
MIEpOKCH/Ia BOJOpOJAa B NPHCYTCTBUHM KaTalu3aTopa, ONpPENEICHHE CPEAbl pPacTBOPOB BEILECTB C IIOMOIIBIO
YHUBEPCAJIbHOIO WHIWKATOpa, BIMSHUE Pa3lNYHbIX ()AKTOPOB HAa CKOPOCTb XUMHYECKOW PpEaKIMu, peakiuH
HOHHOro OOMEHa, KauyeCTBEHHBIE peaklUuu Ha cyiabdaT-, kKapOOHAT- W XJIOPHUA-aHUOHBl, Ha KaTHOH aMMOHM,
peleHne SKCIEPUMEHTANBHBIX 3a4a4 No TeMaM «Mertamis» u «Hemeramiel») B COOTBETCTBHMH C IpaBHIaMHU
TEXHUKA O€30MacHOCTH TMpH OOpamIeHWHd C BEImeCTBAMU U JIAOOPAaTOPHBIM OOOpPYIOBaHWEM, IIPEACTABIISATH
pe3ynabTaThl XHMHYECKOTO SKCIEepUMEHTa B (OpMe 3amHMCH YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUd H
(OopMyITpOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(pOpMHUPOBAHHOCT YMEHMI KPUTHYECKH aHAIM3UPOBATH XMMHYECKYI0 HH(OPMALHMIO, MOTY4aeMyl H3
Pa3HBIX HCTOYHUKOB (CPEACTBA MAaCCOBOW KOMMYHHKaLuH, HTEpHET U Opyrux);

c(OpMHUPOBAaHHOCTh YMEHHU COONOJATH IpaBHiIa 3KOJIOTHYECKH IIeJIeCOO0pa3HOro MOBEACHUS B OBITY H
TPYIOBOH AEATENHHOCTH B LENSAX COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYKAIOIIEH MPHPOAHOW Cpelpl, OCO3HABAaTh
OMACHOCTh BO3JEHCTBUS Ha >KMBBIE OpraHU3MBbI ONPEAEIEHHBIX BEUIECTB, NMOHMMas cmbica mnokazarens ITHK,
MOSICHATh Ha TIpEMepax CHOcoObl YMEHBIICHMS M TPEJOTBPAIICHHWS WX BPEJHOTO BO3ACHCTBUS HA OpPIraHH3M
YeJI0BeKa;

JUTSl O0YJAIOIIMXCSI ¢ OTPaHUIEHHBIMY BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE MPUMEHSTH 3HAHHUS 00 OCHOBHBIX
JOCTYITHBIX METOJaX TTO3HAHHS BEIIECTB M XMMHUUECKUX SBICHHUH;

JUI CIENbIX M Cla0OBUAAMINX OOYYAIOIMXCS: YMEHHE HCIOIb30BaTh PENbe(HO-TOUCUHYIO CHCTEMY
o6o3nauennit JI. Bpaiis s 3amucu XuMuaeckux Gpopmyir.



TEMATHUYECKOE IINTAHUPOBAHUE 10 knacc

KoauyecTBo yacos DJIEKTPOHHbIE
Ne ugposbie
HauMeHoBaHUe Pa3/1eioB U TEM NPOrPaMMbI KonTpoJbhbie IIpakTnyeckue (ungpp )
n/n Bcero e P o0pa3oBaTe/bHbIE
pa6oThI pa6oTbI pecypeht
Paspen 1. Teopernyeckne 0CHOBbI OPraHUYECKOH XMMHUH
11 IIpenmer oprannueckoi xuMuu. Teopus CTPOSHUSI OPraHUUYECKHX COeIMHEHUH A. M. 3
' Byrtneposa
Wroro o pasneny 3
Pa3nen 2. Yriesonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — ATKAHbI 2
2.2 HemnpenenbHele yrieBOAOPOIBI: aIKEHbI, aJKaAueHbl, aTKUHbI 6 1
2.3 ApomaThdeckue yrieBoI0pOos! 2
2.4 [IpuposHbIe UICTOYHUKH YTIIEBOJOPOJIOB U HX MepepadboTka 3 1
Uroro no pazneny 13
Pasnen 3. Kuciopoacogepikamue opranudeckue coeTHHeHUs
3.1 Cruptel. DeHon
3.2 Anpaeruzapl. KapOoHoBbIe KUCTOTHL. CIIOKHBIE d3HUPBHI 1
3.3 YraeBos 1
Uroro no pazneny 13
Paznen 4. A3orcoaepskainue opraHuyeckue coeqnHeHus
4.1 ‘ AMuHBL. AMHUHOKHCIIOTHL. benkn 3
HUroro no pazneny 3
Paspen 5. BoicokoMoJieKy/ISIpHbIE COeANHEHUSI
5.1 ‘ ITnacrmaccel. Kayayku. BonokHa 2
Wroro no pazaeny 2
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11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o kaaccuPuKau
3 oprannueckux BemiectB. HomeHnkinatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB M CTPOCHUE, CBOWCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHBI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTndeckas CBsI3b yriaeBO0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOOIIIEE JICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCJIOT. [ MIpOITH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxwuelinne npencTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa no pasueny

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMUMH U aHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoOIHBIC
BBICOKOMOJIEKYJISIPHBIE COSTUHEHHS

33 OCHOBHBIC IOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Iepnoanueckuit 3axoH u [leproauueckas
CUCTEMa XMMHUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKU

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBS3b HEOPraHWYECKHUX BEILIECTB, Pa3JIMYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






