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[TOSACHUTEJIBHAS 3AITMCKA

[Iporpamma 1o XMMHU Ha yPOBHE CpeHEro o0I1ero o0pa3oBaHus pazpadoTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBaHuU B
Poccuiickoii @enepanumn», TpeOOBaHUN K pe3yIbTaTaM OCBOEHUS (eaepanbHOi
o0pa3oBaTenbHON IporpaMMel cpeaHero oduiero oopasosanus (POIT COO),
npezcTaBieHHbIX B DeepalbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTe
COO, ¢ yuérom KoHnuenuuu npenojgaBaus yueOHOTo rpeamera «XUMus» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit @eneparuy, pealn3yonux OCHOBHbBIE
o0pa3oBaTenbHbIE POTPAMMBI, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHs
Bocniutanus B Poccuiickoit deneparum Ha nepuos 1o 2025 roga» (Pacnopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOJIXOJI0B K pa3pabOTKe MPOrpaMMBbI 110 XUMHUH, K ONIPEAETICHUIO
oOuiei crparerun 00yueHus, BOCIIUTAHUS M pa3BUTHsL 00y4aIOIUXCs CPEACTBAMU
ydueOHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbHbIe onokenus PI'OC COO o B3auMo00yCIOBICHHOCTH LIETIEH,
CoJIepKaHus, pe3yJIbTaTOB 00y4YeHUsl U TpeOOBaHUN K YPOBHIO MTOJITOTOBKH
BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHue, OTYyYaeMO€e BBITYCKHUKAMHU
00111e00pa30BaTEIbHON OPraHU3aIliy, SBISETCS HEOTHEMIIEMOM YacThIO UX
ob6pazoBaHHOCTU. OHO CITYKUT 3aBEPIIAIONIAM JTAIlOM pealh3alii Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
LIEJIOCTHON CUCTEME XMMHUYECKOro 00pa3oBaHusl. DTH HEHHOCTH KacaroTcs O3HAHUSA
3aKOHOB IIPUPO/bI, (POPMUPOBAHUS MUPOBO33PEHHUS U OOLLEH KyIbTyphl YeJIOBEKa, a
TaKXXe HKOJIOTUIECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 370POBBIO U IPUPOIHON
cpene. Peanuzyercs xumuueckoe 00pa3zoBaHue 00y4arOLIMXCsl HA YPOBHE CPEHETO
o011ero o0pa3oBaHMs CPEICTBAMU yUEOHOTO MpeaMeTa « XUMUs», COAepKaHuE U
MOCTPOCHKE KOTOPOTO ONPEAEIICHbI B IPOrpaMMe 10 XMMHHU C YUETOM crelu()UuKu
HAyKH XUMUH, €€ 3HAUYEHUs B IO3HAHUU IIPUPOJIbI U B MaTEPUATILHON KU3ZHU
oOuiecTBa, a TaKXke ¢ y4€ToM O0IIUX LeJIei U MPUHIMIIOB, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeiHero ob1ero oopazoBanus B Poccuiickoit
denepanuu.

XuMH KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0co0yIo pojb B
COBPEMEHHOM LIUBWIIN3AIIMY, B CO3/IaHUHM HOBOW 0a3bl MaTepuanbHOM KyabTypbl. OHa
BHOCHUT CBOH BKJIaJ B (JOPMHUPOBAHUE PAIIMOHATIHLHOTO HAYYHOTO MBIIUICHUS, B
CO3JIaHME LIEJIOCTHOTO MPEJICTaBICHHS 00 OKpY’KaloleM MUpPE KaK O €HMHCTBE
IPUPOJIbI U YeNIOBEKa, KOTOpoe (OpMUpPYETCSl B XMMUU HA OCHOBE ITOHUMaHUS
BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIETr0 MUpa, OCO3HAHMS B3aUMOCBSI3U MEXTY
CTPOEHHUEM BELECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOAEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HayKaMu, XUMHsI cTalla
HEOThEMJIEMOM YacTbi0O MUPOBOU KYJIbTYPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO
TPYy/a U )KU3HU KaXJ0ro ujeHa oOmiectBa. CoBpeMeHHasi XUMHsI KaK HayKa
co3yjareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBJIeHa Ha pELICHHE
r7100abHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOA,
SHEPreTUYECKOH, MUILEBOM, IKOIOrMUECKOl 0€3011aCHOCTH U OXPAHBI 370POBbSL.



B cooTBeTcTBUU ¢ OOIIMMHU HENSIMHA U IPUHILIUIIAMHU CPETHETO OOIIETO
oOpa3oBanus coaepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIi ypOBEHB
U3yUYCHHsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IIOATOTOBKY
o0yJaromuxcs, He0OXOIMMYIO UM JUTsl BRIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB,
YCHELIHOT0 BKIYEHUS B )KU3Hb COLIMYMa, POJIOJIKEHHUS 00pa30BaHUs B Pa3IMUHBIX
00JacTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBnsiomuMu mpeaMeTa « XUMHUs» SIBISIFOTCST 0a30BbIe KYpPChI —
«Oprannueckas xumusi» U «OO0m1ast U HEOpraHUYecKas XUMHsD), OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBISIOTCS OCHOBBI 0230BOIl HAYKU: CUCTEMA
3HAHUU IO HEOPTraHMYECKON XMMHUH (C BKIFOYCHHEM 3HAHUN U3 OOIIEH XUMUN) U
oprannueckoil xumuu. @opmMupoBaHie JaHHONW CUCTEMBI 3HAHUHN NIPU N3YYEHUU
npeaMeTa o0ecreuynBaeT BO3MOKHOCTh pACCMOTPEHMSI BCETO MHOT000pa3usi BELIECTB
Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanusi KypcoB — «Opranudeckas xumus» 1 «O0mmas u
HeopraHuyeckas XUMus» c(hopMHUpOBaHA B IPOrpaMMe MO0 XMMHUH Ha OCHOBE
CHUCTEMHOT0O TIOJIX0/Ia K M3yUEHHUI0 yueOHOro MaTepuasa u 00yCIOBIeHa HCTOPUIECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUHN Ha OIMpeleIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B Kypce OpraHM4ecKON XMMHUHU BELIECTBA paCCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKON
TEOPUU CTPOECHUSI OPraHUYECKUX COETUHEHUI, a TAKXKE Ha yPOBHE
CTEPEOXUMHUYECKUX U AIEKTPOHHBIX MPEACTABICHHUI O CTpOeHUH BelecTB. CBeAeHUS
00 u3y4aeMbIX B Kypce BEILLECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB /10
CJIOKHBIX OMOJIOTHYECKU aKTUBHBIX COeTUHEHMH. B Kypce opranndeckoi XuMuu
MOJTy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O O0IIIETO 00pa30oBaHuUs
NepBOHAYANIbHBIE MIPEAICTABICHUS O XMMHUYECKOM CBSI3HU, KIacCU(PUKAITMOHHBIX
MpU3HaKaXxX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOMN
peaxkuuu.

[Tox HOBBIM yTJIOM 3peHus B peaMeTe « XUMHUs» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl H3yUYEHHBIM Ha ypOBHE OCHOBHOI'O 001ET0 00pa3oBaHUs
TEOPETUYECKUI MaTepHall U (PaKTOJOTHUECKUE CBEJICHHS O BEIIECTBAX U XUMHUYECKOI
peakuuu. Tak, B yaCTHOCTH, B Kypce «O011as 1 Heoprannyeckas XUMHUsD)
00y4aromuMcs IPeI0CTaBISAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE TIEPUOIUYECKOTO
3aKOHa C OOIIETEOPETUYECKUX U METOJOIOTUYECKUX MO3UIUH, TITy0Ke MOHSTh
UCTOpPHYECKOE U3MEHEHHE (PYHKIIM 3TOT0 3aKOHA — OT 0000IIaroIIen 10
OOBSICHSIIOIIEH ¥ MMPOTHO3UPYIOICH.

Enunas cucrema 3HaHMM O BaXXHEMIINX BEILIECTBAX, UX COCTABE, CTPOEHUH,
CBOICTBaxX U MPUMEHEHHH, a TAKXKE O XUMUUYECKUX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHus JomnosHgercs B Kypcax 10 u 11 kiaccoB anemMeHTaMu
coAepKaHusl, UMEIOIIUMH KyJIbTYPOJIOTHYECKUI U TPUKIIAIHON XapaKTep. ITU
3HAHUA CIIOCOOCTBYIOT MOHUMAHMIO B3aUMOCBSI3U XUMHHU C APYTHMHU HayKamH,
PacKphIBaIOT €€ POJIb B IO3HABATEILHON U MPAKTUYECKON JEATEIHbHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHSI K MPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUHU U
IPAKTHYECKUX MPUIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBAThLCS B
OOIIECTBEHHO M JJMYHOCTHO 3HAYMMBIX MpoOsieMax, CBI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICITUBATh HHPOPMALIUIO U TIPUMEHSATH €€ JUIsl TIOTIOJTHEHUsT 3HAHHH,



PELICHUS] UHTEJUIEKTYaJIbHbIX U SKCIEPUMEHTAIIbHBIX HCCIIE0BATENbCKUX 3a/1a4. B
LIEJIOM COJIepXKaHue yuyeOHOro mpeaMera « XUMUs» JaHHOTO YPOBHS U3yUEHHS
OPUEHTUPOBAHO Ha (opMUpPOBaHHE y 00YYAIOLIMXCSI MUPOBO33PEHUECKONW OCHOBBI
JUTs TOHUMaHUs GUITOCO(CKUX UICH, TAKMX KaK: MaTepHaJIbHOE eTMHCTBO
HEOPraHMYECKOTO U OPraHMYECKOTO MUPA, 00YCIIOBIEHHOCTh CBOHCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, IO3HABAEMOCTb IPUPOIHBIX SABJICHHUN MyTEM SKCIIEPUMEHTA U
pelIeHrs TPOTUBOPEUMl MKy HOBBIMU (DaKTaMU U TEOPETUYECKUMU
MPEINOChUIKAMH, OCO3HAHHUE POJIM XUMHUU B PELICHUH 3KOJOTHYECKHUX pobieM, a
TaKKe MpodieM cOepekeHns YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX
TEXHOJIOTUMA ¥ MAaTepUasOB.

B nnane pemenus 3a1a4 BOCIUTaHUS, Pa3BUTHS U COLIMAIN3ALUU
oOyyaromuxcs MPUHATHIE TPOrpPaMMOM 110 XUMUHU HOIXObI K ONPEIEIICHUIO
COJIepKaHus ¥ TIOCTPOEHUS TIPeIMeTa MPpeyCMaTpUBAIOT (OPMHUPOBAHHUE
YHUBEpPCAJIbHBIX YUEOHBIX JEMCTBUIA, MEIOUINX 0a30BO€ 3HAUEHHE JIIsl PA3IUUHbIX
BUJIOB JICATEIIHPHOCTU: PEIICHUs TPo0sIeM, TIOUCKa, aHaIn3a U 00paboTKH
uHbOopMaIuu, HEOOXOIUMBIX IS TPHUOOPETEHUS OTbITa MPAKTUIECKON U
HCCJIEI0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIIEH Ba)KHOE MECTO B TO3HAHUU XUMUHU.

B npaktuke npenosaBaHusl XUMHUU KaKk HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl, TaK U HAa YPOBHE CPEIHEro 00I1ero oopa3oBaHus, IpU ONpeaeIeHUN
COJIepKaTeIbHON XapaKTEPUCTUKHU L€ U3yUeHHsI PeAMETa HallPaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJUIIMOHHO NMPU3HAETCS (OPMUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTh COBPEMEHHOTO €CTeCTBO3HAHUS, PAKTUYECKOM
JeSTeIbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOi KyJbTyphl. C
METOAMYECKON TOUKU 3pEHUS TaKOU MOJAX0/ K ONPEIETICHUIO el N3yYeHus
MIpEeIMETA SIBJISICTCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs IIaBHBIMU LEISIMH U3YUEHUS IIPEAMETA
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBisIFOTCS:

e (opmupoBaHUE CHCTEMBI XUMHUYECKHUX 3HAHUHN KaK BayKHEHIIICH
COCTaBJIAIOLIEH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeXKAaT KIFOYEBbIe MOHATHS, (PyHAaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHME SI3bIKAa HAYKH, YCBOEHUE U TOHMMAaHHUE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOpUEH UX
pa3BUTHUS U CTAHOBJICHMUSI,

e (opmupoBaHue U pa3BUTHE MPECTABICHUI O HAYUHBIX METOJaX MO3HAHUS
BEIIECTB M XUMUYECKUX PEaKLUil, HeOOXOAUMBIX JUIsl IPHOOPETEHUST YMEHHMA
OpPUEHTHPOBATHCS B MUPE BELIECTB U XMMHUECKUX SIBJICHUH, UMEIOLINX MECTO
B IIPUPOJIE, B IPAKTUYECKON U NTOBCEIHEBHOM KU3HU;

® DPa3BUTHE YMEHHI U CIIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOJIIOJJCHUEM U
00BSICHEHEM XUMHUYECKOI0 SKCIIEPUMEHTA, COOIIOICHUEM TTPABHIT
0e30macHOr0 0OpaIeHHsl ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, conepxaTenbHas XapaKTepUCTHKA LEJIe U 3a/1a4 U3yUYEeHUs
rpeaMeTa B IporpaMMme Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUH C
HOBBIMU IPUOPUTETAMU B CHCTEME CpelHero odriero oopazoBanus. Ceroas B
MpernoaBaHUK XUMHUH B OOJIbIIEH cTeneHu OTAaéTcs MPEANOYTeHNE TPAKTHUECKON



KOMITIOHEHTE COZIep>KaHusl 00yUYeHHUsI, OPUEHTHPOBAHHOM Ha MOATOTOBKY BBITYCKHUKA
o0m1eo0pa3oBaTeIbHON OpraHU3aIiy, BIAJICIONIET0 He HAOOPOM 3HAHUH, a
(YHKIMOHATBHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U YMEHHUSIMUA aKTUBHOTO
TIOJTYYEHHUS 3HAHWI U TIPUMEHEHUS MX B pEaIbHOW YKU3HU IS PEIICHUS
NPaKTUYECKUX 3a/1a4.

B cBsA3u ¢ 3TUM NpH U3ydeHUM npeaMeTa « XUMHUsS» JOMUHHUPYIOILEe 3HaUCHUE
MpHOOPETAIOT TaKKE IENN U 3a]1a9H, KakK:

ajanTanus oOy4yaromuxcs K yCJIOBHSIM JUHAMUYHO pa3BUBAIOLIETOCS MUPA,
(opMHpOBaHNE UHTEIIIEKTYAJIHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
camM000pa30BaHMIO, COTPYJHHUYECTBY, CAMOCTOSTEILHOMY IPUHITHIO IPAMOTHBIX
pelIeHHi B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX
pUMEHEHUEM;

¢dopmupoBaHue y 00YHarOIIUXCsl KIFOUYEBbIX HABBIKOB (KITIOYEBHIX
KOMIIETEHIIMI ), UIMEIOIINX YHUBEPCAIbHOE 3HAYEHHUE JUIsl pa3InYHbIX BUIOB
JeSITeNIbHOCTH: pEelIeHUs pobiieM, IOUCKa, aHanu3a 1 00paboTku nHpopMaluy,
HEOOXOIUMBIX [Tl MPUOOPETEHHs ONbITa JESTEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XMMUH, a TAKXKE JJIS1 OLEHKH C O3ULUHI 3KOJIOIHYEeCKOM
0€30MaCHOCTH XapakTepa BIUSHUS BEIECTB U XUMUYECKUX MTPOLIECCOB Ha OPTaHU3M
4eJI0BEKa U MPUPOJIHYIO CpeLy;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, NHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEHN 00yUaroIIMXCsl: CIOCOOHOCTH CAMOCTOATEIBHO MTPHUOOPETATh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMU IMOTPEOHOCTSAMH, UCIIOIB30BATh
COBpEMEHHBIC MHPOPMAIIMOHHBIC TEXHOJIOTHH ISl TIOMCKA M aHaIIn3a y4eOHOW 1
HAY4YHO-TIOMYJISIpPHON MH(POPMALUN XUMHUYECKOTO COJCPKAHUS;

(dopMHpoBaHUE U pa3BUTHE Yy 00yUaIOIMIUXCS ACCOLUATUBHOTO U JIOTHYECKOT0
MBIIIEHHS, HAOJII01aTeIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOJIMMBI, B YaCTHOCTH, NPH IJIAHUPOBAHUH U TPOBEIEHUH XUMUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUE y 00yUaromuxcs yOex 1EHHOCTH B TYMaHHCTUYECKOI
HalpaBJIEHHOCTH XUMHH, €€ BaXKHON POJIU B PEILIEHUH INI00AIBbHBIX MpolieM
paIMOHAIBFHOTO PUPOIOTIOIH30BAHUS, IOTIOTHEHUS SHEPTETHYECKIX PECYPCOB U
COXpaHEHHUs IPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOMMOCTH OEpPEKHOTO
OTHOIIEHMS K IIPUPOJIE U CBOEMY 3/I0POBbIO, A TAKXKE PUOOPETEHHS OMbITA
UCIIOJIb30BaHUs TTOJTyYE€HHBIX 3HAHUH [T IPUHATHS TPAMOTHBIX PEIICHUH B
CUTYyallUAX, CBA3aHHBIX C XMMUYECKUMU SBICHUSMHU.

B yuebHOM 1m1ane cpeaHero o0Imero o0pa3oBaHus MpeaMeT « XUMHUsD» 6a30BOToO
YPOBHSI BXOJTUT B COCTaB MPEAMETHOM 00s1acTH «ECTECTBEHHO-HAYYHBIE TIPEIMETHI.

OO11ee yKco 4acoB, OTBEAEHHBIX AJIs U3YUEHUs XMMUU, Ha 0a30BOM ypOBHE
cpemHero oodmiero oopazoBanus, cocrapiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac B
Hepneno), B 11 kmacce — 34 gaca (1 yac B Heneno).



COJEPXXAHUE ObYYEHUA
10 KJIACC
OPITAHUYECKAA X1MUA

Teopernueckre OCHOBBI OPraHUYECKOW XUMHH

[Ipenmer opraHMueCKOil XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
IIOJIyYE€HUH HOBBIX BEIECTB U MATEPHATIOB. Teopus CTPOEHUSI OPraHUYECKUX
coeaunenuit A. M. bytneposa, e€ ocHOBHBIE TI0J10KeHUA. CTPYKTYpHBIE (hOPMYJIBI
OpraHMYECKUX BEIIeCTB. I'omomorus, nzomepus. XUMHUECKas CBA3b B OPraHUYECKUX
COECIMHEHMSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o knaccuuKaluy OpraHMYeCcKUX BemecTB. HomeHnkmaTypa
OpPraHUYECKUX COEIMHEHUH (CHUCTeMaTU4ecKas) U TPUBUAJIbHbIE Ha3BaHUS
BAKHEUIINX MPEICTABUTEIEH KIIACCOB OPTaHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METO/IBI M3yUEHUS BELIECTB U UX NIPEBPALLECHUI:
O3HAaKOMJIEHHE ¢ 00pa3laMy OPraHUYECKUX BELIECTB U MaTepranlaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOIIOCHNUE U ONIICaHUEe
JEMOHCTPALIMOHHBIX OIBITOB IO NPEBPALLEHUIO0 OPraHUYECKUX BEIIECTB IIPH
HarpeBaHuH (TUIaBJIeHUE, OOYTJIMBAaHUE U TOPCHHUE).

VYr1eBo10poasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUN psia. MeTaH U 3TaH —
MPOCTEHIINE MTPEICTaBUTENN aJTKAHOB: (PU3NYECKUE U XUMHUUECKHE CBONCTBA
(peakuuu 3aMelIeHus: ¥ TOPEHHUs), HaX0XKJIEHHE B IPUPOJIE, OTyUEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTUJIEH U IIPOIUIIEH —
NpoCTeHIIre NpeACTaBUTEIH aJIKEHOB: (PU3NYECKUE U XUMHUYECKUE CBOICTBA
(peakuuu ruipupoBaHus, raJOreHUPOBaHUs, TUApaTallUH, OKUCICHUS U
NOJIMMEPU3ALIMH), IOTyUYEHUE U IPUMEHEHHUE.

Ankanuensl: OytaaueH- 1,3 u metunOyraauen-1,3: ctpoeHue, BaKHEHITHE
XMMHUYECKHE CBOMCTBA (peakius noaumepusanun). [lomyuenne CMHTETHYECKOTO
Kay4yKa U pEe3HHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN PsiJl. ALETHIICH —
NPOCTEHIINI TPeACTaBUTENh AIKHHOB: COCTaB, CTpOeHHE, (PU3NUYECKHUE U XUMUYECKHE
CBOMCTBA (peaKIMu THAPUPOBAHUS, TAJIOTEHUPOBAHUS, THIPATAIIUH, TOPEHUS),
MIOJIyYEHUE U IPUMEHEHHE.

Apensl. benzoun: cocras, cTpoeHue, pU3nUeckre U XMMHUYECKHUE CBOICTBA
(peakuuy raJoreHMpOBaHUS U HUTPOBAHUSA), IOJIy4€HHE U IpUMEHeHue. Tonyon:
cocmas, cmpoenue, usuieckue u XumMuieckue coUCmsea (peakyuu 2an02eHUpoBanUsl
U HUMpOBaHus), nonyuenue u npumerenue. TOKCUUHOCTH apeHOB. I eHeTH4eckas
CBSI3b MEKY YTJIIEBOJOPOAAMH, IPUHAUICKAIIUMHU K Pa3JIUYHBIM KJIACCaM.

[IpupoaHbIE UICTOYHUKH YIIIEBOAOPOAOB. IIprpoaHslii ra3 U MOy THHIE
HedTaHbIe ra3sl. Hed1h 1 €€ npoucxoxnenue. Criocods! nepepaboTku HedTH:
NEepEroHKa, KPEKUHT (TEPMUYECKH, KaTalTuTUYeCKui), mupou3. [IpoayKTbl



nepepadoTku HepTH, UX TPUMEHEHUE B IPOMBIIIUICHHOCTH U B ObITY. KaMeHHBIN
YTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCNepUMEHTAIbHBIE METObI U3YyUEHHUS BEIIECTB U X MPEBPAILCHUI:
O3HAKOMIJICHHE C 00pa3IaMH IIacTMAcC, KaydyKOB U pe3HHbI, Kojutekiun «Hed Ty n
«YT0JIb», MOJAETUPOBAHUE MOJIEKYJI YIJIIEBOAOPOIOB U rajJOr€HONPOU3BOAHBIX,
MIPOBEICHHNE MPAKTUYECCKON pabOThI: MOTYyUYEeHHE dTHICHA U U3yUYEHHE €0 CBOMCTB.

Pacuérnurle 3amaun.

Bbruncnenus no ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOIHOTO BEIIECTBA WM NTPOLYKTa pEaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OHOTO M3 UCXOAHBIX BEIIECTB MIIH MPOAYKTOB PEAKIIHHN).

Kucnoponconep:xaiue opraHn4ecKue COeJMHEHUS

[IpenenbHble 01HOATOMHBIE CIIUPTHI. METaHOJ U 3TAHOJI: CTPOEHHE,
¢u3nUeckre 1 XMMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METaJIaMH,
raJlor€HOBOI0OPOJIaMH, TOPEHUE), IpUMEHEeHne. BogopogHble cBs3u Mex 1y
MoJIeKyJaMH criupToB. JleiicTBUe MeTaHoJIa U ATaHoJIa Ha OpraHU3M YeJIOBeKa.

MHoroaToMHbI€ CIIUPTHI. DTUJIEHIIIUKOIb U INIMLEPUH: CTpOeHHE, (HU3NIECKre
U XMMHUYECKHE CBOMCTBA (B3aMMOACHCTBUE CO LIEIIOUYHBIMU METaJJIaMH,
KayeCTBEHHAsI peakliysl HA MHOIOAaTOMHbIE CIIMPTHI). JlelicTBHE Ha OpraHu3M
yenoBeKa. [IpuMeHenue ravmnepruHa U dTUICHIVIMKOJIS.

@DeHoII: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE U XUMHUECKUE CBOMCTBA.
Tokcuunocts (eHona. [Ipumenenne penomna.

Anbnerunpl U kemonst. DopManbIeru, aueTaabIeru]: CTpoeHue, (pu3ndeckue
1 XMMHYECKUE CBOMCTBA (PeaKIM OKUCICHHSI U BOCCTAHOBJICHHSI, KaUeCTBEHHbBIE
peakuun), MosyyeHue u MpUMEeHEHHeE.

OHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs U YKCyCHas
KUCIJIOTBI: CTpOeHHE, (PU3NUYEeCKHe U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00IINe IS
KJIacca KUCIIOT, peaklus 3TepuuKanum), HodydeHue u npuMeHenrne. CteapuHoBas 1
OJICMHOBAs KUCIIOTHI KaK MPEICTABUTEH BBICITNX KapOOHOBBIX KHCIOT. MbIla KaK
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOILIEE AEHCTBHE.

CrnoxHble 3(pupbl Kak MPOU3BOAHbBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupos. buonoruueckas poib
KHUPOB.

VYraeBoasl: cocTaB, KiIacCU(UKALUS YTIIIEBOIOB (MOHO-, M- U MOJIMCAXapHU/IbI).
I'moko3a — mpocTelmit MOHOCaXapHuI: 0COOEHHOCTH CTPOSHHS MOJIEKYJIBI,
du3nueckue 1 XMMHYEeCcKHe CBoMcTBa (B3auMoaeicTBre ¢ ruapokcuiom Meau(ll),
OKHCJIEHHE aMMHUauYHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBienue, OpoxxeHne
[JII0OKO3bl), HAXOKJIEHUE B PUPOJE, IPUMEHEHNE, Onosiornyeckas poib. @OTOCUHTES.
DpyKTO3a KaK U30MEpP TITFOKO3HI.

Kpaxman u nemonos3a kak npupoaHbie nojaumepsl. CTpoeHue kpaxmana u
1eJT0103bl. PU3nUecKkre U XMMUUYECKUE CBOMCTBA Kpaxmaiia (THApOIIN3,
Ka4eCTBEHHAsl PeaKIys C HOJO0M).

OKCIepUMEHTAIIBHBIE METO/IbI U3yUEHUS BELIECTB U UX NIPEBPALLECHUI:
npoBe/ieHNe, HAaOII0IeHUE U ONMCaHUEe JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCIIEHHE ITAHOIA



okcuaom meau(Il)), MHOrOaTOMHBIX CTUPTOB (B3aUMOJICHCTBUE TIIMIICPHUHA C
ruapokcuiom Meau(Il)), anpreruaoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepebpa(l) u runpokcunom menu(Il), B3aumoelicTBHE KpaxMania ¢ HOJIOM),
MIPOBEICHHUE MPAKTHUECKOM pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHpic 3amaun.

Brruncienus mo ypaBHEHUIO XUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOTHOTO BEIIECTBA WU MIPOYKTA PEAKIIMHU 110 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A30TcoepIKaIe OpraHnIeCKUe COSTUHEHUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OpraHnYecKue coequHeHus. Puznueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha MpUMepe TIulHa). buonoruueckoe
3HAUYCHUE aMUHOKHCIOT. [lenTuas.

benku xak mpupoHbIe BHICOKOMOJIEKYJISIpHBbIE coequHenus. [lepBuunasi,
BTOPHYHAS M TPETUYHAS CTPYKTypa O€JKOB. XMMHUYECKHUE CBONCTBA OEIIKOB:
TUAPOJIN3, ICHATYpaIlisl, KAaUeCTBCHHBIC PEaKIINHA Ha OEJIKH.

DKcTepuMEHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAILCHUI:
HaAOJIFOICHUE M ONMCAHNUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIUs OCIKOB TPH
HArpeBaHUM, [IBETHHIC PEaKIIUU OEIKOB.

BricokoMoneKkysipHbIe COeTMHEHUS

OCHOBHBIE OHSTHSI XMMHH BRICOKOMOJIEKYJISIPHBIX COSTMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb TOJIMMEPHU3AIINH, CPEIHSIST MOJICKYJISIpHAS
Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COSTMHEHUIN —
TTOJTUMEPH3AITUS U TTOJTMKOHICHCATIHSL.

DKcTepuMEHTAIbHBIE METO/IbI H3yUEHHS BEIIECTB U UX MPEBPALCHUI:
03HaKOMJICHHE ¢ 00pa3aMu MPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeAMETHBIE CBSI3U.

Peanu3anus MexXnpeIMeTHBIX CBA3EH IPU U3yYEHNN OPTaHUYECKON XUMUU B
10 ki1acce oCymIecTBIISIETCS Uepe3 UCTIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATHH, TaK U TIOHATHH, SBJISIOMIUXCS CUCTEMHBIMU TSI OTACIIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHUS: IBICHUE, HAYUHBIN (PaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAIM3, CHHTE3, Kilaccu(uKaIys, MepruoIuIHOCTh, HAOJI0ICHHE,
U3MEpEHUE, IKCIIEPUMEHT, MOCIIUPOBAHUE.

®duznka: MaTepusi, JHEPrusi, Macca, aToM, FJIEKTPOH, MOJIEKYJIa,
SHEPTEeTUYECKHUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA,
du3NYeCKUE BEIMYNHBI U CIUHUIIBI UX H3MEPCHUS.

buonorus: kierka, opraausMm, 6mocdepa, 0OMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOIOTHYECKN aKTHBHBIC BEIIeCTBa (OCTKH, YTIIEBOIBI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MIOPO/IBI, MOJE3HBIE UCKOTIAEMBIE, TOTIIIUBO,
pecypcehl.



TexHonorus: IMUIICBLIC IPOAYKTBI, OCHOBBI PAalMOHAJIbHOI'O ITUTAaHHA, MOKOIIUEC
CpeacTBa, JICKAPCTBCHHBIC 1 KOCMETUYCCKUC NIPCIIapaThl, MAaTCPpHAJIbI U3
HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KJIIACC

OBLIAA 1 HEOPTAHUYECKAS XUMUA

Teopernueckre OCHOBbI XUMHUH

XUMHUECKUH 371eMeHT. ATOM. Slapo aToMa, U30TOMNBI. DJIEKTPOHHAst 000JI0UKa.
DHepreTuvecKkre YpoBHU, TOTYPOBHU. ATOMHBIE OpOHUTANH, S-, P-, d- DIIEMEHTHI.
OcobeHHOCTH pactpeeNIeHHs AIEKTPOHOB MO0 OPOUTAISIM B aTOMaX AJIEMEHTOB
MIEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOHPUTYPALIHS ATOMOB.

[lepuoanueckuit 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JI€MEHTOB /1.
N. MenpeneeBa. CBs3b IEpHOIAYECKOTO 3aK0HA U [lepronueckoi cucteMbl
xuMHuuecKkux 31eMeHToB Jl. . Menzaeneesa ¢ COBpeMEHHOM TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB U
00pa3yeMbIX UMU TIPOCTHIX M CJIOKHBIX BEIIECTB IO TPYIIIaM U IMepruoaM. 3HaUCHHE
NEePUOINYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XMMHUUYECKast CBSA3b. BUIbI XUMHUYECKOM CBSI3U
(koBaneHTHAs! HETOJISIPHAS U MOJISIPHAs], HOHHASA, MeTaJuInueckas). MexaHu3mbl
00pa3zoBaHus KOBAJIECHTHOW XUMHUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-
aknenTopHsIi). BomopoaHas cBs3s. BaneHTHOCTh. DIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. TUIbI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILECTB OT THMA KPUCTAITUYECKON PEIIETKH.

[TonsaTre o nucnepcHbIX cuctemMax. VICTHHHBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBast 101 BeLIeCTBa B pacTBOpE.

Knaccudukanus Heoprannueckux coeauHenuii. Homenknartypa
HEOPTraHWYECKHX BemecTB. [ eHeTH4ecKas CBsI3b HEOPTaHUYECKHUX BEIIECTB,
NPUHAAJIEKANIUX K PA3IMYHBIM KIIacCaM.

Xumundeckas peakuus. Knaccudukanus XUMHUUECKUX peaklnuii B
HEOPTraHWYECKON U OPraHUYeCKO XMMHUH. 3aKOH COXPAHEHHUS MACChl BEILIECTB, 3aKOH
COXpaHEHUs U MPEBPALICHUS YHEPTUU MTPU XUMHUECKUX PEAKIIHIX.

CKopocCTh peaknuu, e€ 3aBUCUMOCTD OT pa3In4yHbIX (hakTopoB. OOpaTuMbIe
peakunu. XuMH4ecKoe paBHOBecHE. DaKTOPBI, BIUSIOUIME HA COCTOSHUE
xumu4deckoro papHoBecus. [Tpunnun Jlelllarense.

DnektponTrueckas aucconuanus. CUiabHbIC U clla0dbie deKTpoiuThl. Cpema
BOJHBIX PACTBOPOB BEILECTB: KUCIAsl, HEUTpaabHas, IIeJI0YHAsl.

OKHCIIUTENBbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH.

DKCNepUMEHTAIbHBIE METOIbI U3YyUEHHUS BEIIECTB U UX MPEBPAILCHHI:
nemoHcTpanus tadbnui «llepuonuyeckas cucreMa XuMuueckux snemeHToB 1. U.
MenneneeBay, H3y4eHUE MOJIEICH KPUCTALTHIECKUX PEIIETOK, HAOMIOACHUE 1



OTMCaHue JEMOHCTPAIMOHHBIX U J1a00paTOPHBIX OIBITOB (Pa3oKeHHE MEPOKCHU A
BOJIOPOJia B IPUCYTCTBUU KaTalIU3aToOpa, ONPEIEIIEHUE CPEbl PACTBOPOB BEILIECTB C
MIOMOIIBIO0 YHUBEPCATBHOTO UHAMKATOPA, pEaKI[M HOHHOTO 0OMeHa), IpOBeIeHHE
IPAaKTHYECKOH paboThl « BiusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum.

Pacuérhrle 3amaun.

Pacuétbl o ypaBHEHUSAM XMMHUYECKUX PEaKLUii, B TOM YHCIIe
TEPMOXUMHUYECKHE PACUETHI, pACUETHI C UCIIOIB30BAHUEM MOHATUS «MACCOBas 0JIS
BEILIECTBAY.

Heoprannueckas xumus

Hewmerannel. [TonoxxeHne HemeTamuioB B [leproguueckoil cUCTEME XMMHUECKHUX
anemenToB J[. 1. MenneneeBa u 0coOEHHOCTH CTpOEHUsI aTOMOB. Du3nvecKue
CBOICTBa HEMETAIIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpUMeEpPEe KUCIOPO/Ia, CEPHI,
dbocdopa u yriaepona).

XHWMHYECKHE CBONCTBA BAXKHEHUIIINX HEMETAIUIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdopa, yraepoaa v KpeMHUS) U UX COEAUHEHUHN (OKCHIOB, KUCIOPOACOACPKAIINX
KUCJIOT, BOJIOPOJHBIX COETMHEHUI).

IIpuMeHeHnEe Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertaiutel. [Tonoxenue merannos B [lepruoanueckoi cucTeMe XUMUYECKUX
anemeHToB /. 1. MenneneeBa. OcoOOEHHOCTH CTPOCHUS AIIEKTPOHHBIX 000JI0UeK
aToMOB MeTayioB. O0mue pu3nueckre cBocTBa MeTauioB. CIUIaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUH P HANIPSKEHU METaJlJIOB.

XVMHYeCcKHE CBOWCTBA BAKHEHIIINX METANIOB (HATPHI, KaJlui, KalblHi,
MarHui, allfOMUHHN, ITUHK, XPOM, Kelle30, MeJlb) U UX COSIMHEHUN.

O6mue crocoOb! moxy4yeHust MeTauioB. [IpuMeHneHne MeTamuioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTAIIBHBIE METO/IbI U3yUEHUS BELIECTB U UX NIPEBPALLECHUI:
U3y4eHUe KOoJeKUnu «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PELLICHHUE
SKCIIEPUMEHTAJIbHBIX 33/a4, HAOII0AEHUE U ONMCAaHUE IEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEICTBHE THAPOKCHIA aTIOMUHUS C paCTBOpAMHU
KHCIIOT U IIeJIouel, KaueCTBEHHbIE PeaKIui Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3agaun.

Pacuétbl Macchl BerecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WK 00BEMY OHOTO M3 YUAaCTBYIOIIUX B PEAKLIUH BEILECTB,
pacuéTbl Macchl (00bEMa, KOJTMUYECTBA BELIECTBA) MPOAYKTOB PEaKIMH, €CIIU OHO U3
BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumun B o0ecrieueHur SKOJIOTHIECKOM, DHEPTETHIECKON U THIIEBOM
0€30MMacHOCTH, Pa3BUTUN MeIULUHBL. [[oHSITHE 0 Hay4YHBIX METO/IaX MMO3HAHUS
BEILECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 06 0OIIMX HAYYHBIX MIPUHIIUIIAX MPOMBIIUIEHHOTO MOTYYSHUS
BAKHEMIINX BEILECTB.



YenoBek B MUpE BEUIECTB U MAaTEPHUAJIOB: BaXKHEUIIINE CTPOUTEIIHHbBIE
MaTepuabl, KOHCTPYKIIMOHHBIE MaTePHAIIbI, KPACKU, CTEKJIO, KEPAMUKA, MaTEPHAITBI
JUTSE DIICKTPOHHUKH, HAHOMAaTeprasbl, OPTaHUYECKUE M MUHEPAIbHBIE YI00PEHUSI.

XuMHS ¥ 3J0pOBbE YEJIOBEKA: MTpaBUjIa UCIIOIb30BaHUS JIEKAPCTBEHHBIX
IperaparoB, MpaBuiia 0€30MacHOTO MCIIOIH30BAHMS MPENapaToB OBITOBON XUMUU B
IIOBCEIHEBHOU KU3HU.

MexnpeaMeTHBbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBSA3EH MPH U3yuyeHUH 00IIel U HeOpraHu4eCcKou
xumuH B 11 Kitacce ocyIecTBiseTcs uepe3 UCOIb30BaHNe KaK OOIINX eCTECTBEHHO-
HAYYHBIX TIOHATUH, TaK ¥ MOHATHH, SBISIONUXCS CUCTEMHBIMU IS OTICIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTecTBeHHO-HAYYHBIE TIOHSATHUS . HAyYHBIN (DAaKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KJIACCH(HUKALNS, TEPUOJMIHOCTh, HAOIIOICHNE,
9KCIIEPUMEHT, MOJIEJIMPOBaHIE, U3MEPEHHE, SBIICHUE.

®dusnka: MaTepusi, JHEPTusi, Macca, aToM, JIEKTPOH, TPOTOH, HEHTPOH, MOH,
U30TOIl, PaUOAKTUBHOCTh, MOJIEKYJIa, JHEPT€TUYECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSTHUE BEIIEeCTBa, PU3NUECKIE BEIIMYMHBI U €TUHUIIBI UX
U3MEPEHMUSI, CKOPOCTb.

Buonorus: knerka, opraHusM, 3KocuctemMa, ouocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, FOpHBIE TOPO/IbI, OJIE3HBIE HCKOMIAeMble, TOTUIHUBO,
PECYpCHIL.

TeXHOJIOTHS: XUMHUYECKasl IIPOMBITINIEHHOCTh, METAJUTYPTHsI, TTPOU3BOICTBO
CTPOUTENBHBIX MaTEPUAIIOB, CEILCKOX03SCTBEHHOE TPOU3BOCTBO, MTUIIIEBAS
MPOMBIIUIEHHOCTb, (papMarieBTU4ecKasi MPOMBIIINIEHHOCTh, TPOU3BOICTBO
KOCMETHYECKHX MPEerapaToB, IPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
ANEKTPOHHASI POMBITINIEHHOCTh, HAHOTEXHOJIOT HH.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMHNN
HA FA30BOM YPOBHE CPE/JHEI'O OBIIET'O OBPA30OBAHUWA

JIMYHOCTHBIE PE3VIJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOSHUS
00yJaronMucs MporpaMM CpeHETo o0I1ero 0opa3oBaHusi (JITUHOCTHBIM,
MeTanpeAMETHBIM U PpeAMETHBIM). HayuHo-MeTonn4yeckoil OCHOBOH AJisi pa3paboTKu
IUTAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUSI MPOTPAMM CPEIHEr0 001ero o0pa3oBaHUs
SIBJIIETCSL CUCTEMHO-AEATEIbHOCTHBIM MOAXO.

B cooTBeTCTBUHU C CHCTEMHO-/1EATENBHOCTHBIM [TOIXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO
0011ero 00pa3oBaHus BBIJCICHBI CIEIYIONINE COCTABIISIONIUE:

O0CO3HaHHUE O0YYAOIITUMUCS POCCHMCKON TPaXKTaHCKON UICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEICHHIO;

HAJIMYHEe MOTUBAIIUU K O0yUEHUIO;

IeJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEH M UCTOPHUYECKUX TpaauLIii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIIMXCsl PYKOBOJICTBOBATHCS B CBOCH
JeSTeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHU, MPUCYIIMMHU LI€TI0CTHOM
CHCTEME XUMHUECKOTO 00pa30BaHus;

HaJIMYMe MPAaBOCO3HAHUS SKOJIOTHUECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh
LEJIH U CTPOUTH JKU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHUS MpeaAMeTa «XUMHs JOCTUTAIOTCS B
€MHCTBE Y4eOHOI U BOCIIUTATEIHHON AESITETbHOCTH B COOTBETCTBHUH C
TYMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U
ujiearaMu POCCHICKOTO MPayKAaHCKOTO OOIECTBa, MPUHATHIMU B O0IIIECTBE HOPMAMHU
U TIpaBUJIaMH MTOBEJEHMUS, CIIOCOOCTBYIOIMMU MIPOLIECCaM CaMOIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0YYaIOLIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeAMETa «XUMHUSD OTPaKarOT
c(OpMHPOBAHHOCTbH OIBITA TO3HABATEILHOM U MPAKTUUECKON AESITeTbHOCTU
oOydaromuxcs Mo peajn3aii NIPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpask1aHCKOTO BOCIIUTAHMUSI:

OCO3HaHUsI 00YYaIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSAKY;

HPEJICTaBICHNS O COLMAIBHBIX HOPMax U MPaBUIIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOMN JESATENLHOCTH MPH CO3JJaHUH YUEOHBIX
MIPOEKTOB, PEIICHUN YYeOHBIX U MMO3HABATENbHBIX 3a/1a4, BHITOJHEHUH XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY U
apryMEHTHI IPYTUX MPH aHATHU3E Pa3IMYHBIX BUJIOB YUEOHOH 1eATeIHbHOCTH;

2) NaTpUOTHYECKOT0 BOCIIUTAHUSA:



[EHHOCTHOT'O OTHOIIEHHS K UICTOPUYECKOMY U HAYYHOMY HaCIEIHIO
OTE€UYECTBCHHOM XHUMHUU;

YBaKEHHS K MPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUHU U MPAKTUIECKOTO
MPUMEHEHUST XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKU €CTh PE3yJIbTaT
JUTUTETHHBIX HAOFOICHUN, KPOIIOTIMBBIX IKCIIEPUMEHTAIBHBIX TIOUCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHKOB,;

WHTEpeca U TI03HABATEILHBIX MOTHBOB B TIOJYYEHUH U ITOCIICYIOIIEM aHAIH3e
uHGOpPMAIUH O TIEPETOBBIX JOCTIKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOTO BOCTIUTAHUSI:

HPABCTBEHHOT'O CO3HAHMSI, STUIECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMU, U
MPUHUMATH OCO3HAHHBIC PEIICHHUS, OPUEHTHPYSICh HA MOPAJTLHO-HPABCTBCHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILIEHHMBATh CBOE MOBEJEHHUE U MOCTYIIKM CBOMX TOBAPUIIIEH C
MTO3UITNI HPAaBCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHHE ITOCIICICTBUI 3THX
MOCTYTIKOB;

4) bopmupoBaHUS KYJIbTYpHI 310POBbS:

MOHUMAaHUS IEHHOCTEH 37JOPOBOTO U OE30MacCHOT0 00pa3a KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DPM3UUYECKOMY U
MICUXUIECKOMY 3/I0POBBIO;

cOOITIO/ICHHS TTPaBHII 0€30MacHOTO OOpAIEHHS C BEIIECTBAMHU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJOBOM NEATEIBHOCTH;

MTOHMMAaHHUS [IEHHOCTH TTPABWIT HHANBUIYATBHOTO U KOJIJICKTUBHOTO
0€30MMacHOT0 MOBEICHUS B CUTYAIUIX, YTPOXKAIOLINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAaHUS MOCIEACTBUIA U HEMPUATHUS BPEAHBIX MPUBBIUEK (YIIOTpeOIeHUs
QJIKOTOJI51, HAPKOTUKOB, KypeHHs);

5) TpyIOBOTO BOCIIUTAHUS:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HUCCIIE10BATEIbCKON
JeSATeLHOCTH, OOIIIECTBEHHO TIOJIC3HOM, TBOPUYECKOUN M JPYTHX BUAAX JACSITCILHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4YacTHE B PEIIEHUH MPAKTUYECKUX 3a/1a4 COLUAIbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY U3YUSHHIO MPOECCH pa3InyHOro pojia, B TOM
YHClie Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN 110 XUMUH;

YBOXKECHHS K TPYILY, JIOISIM TPYia U pe3ybTaTaM TPYAOBOH NeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAIBHON TPAEKTOPUU
obOpazoBanusi, Oyayiiel mpodeccuu 1 peaau3aii COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB
C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
MOTpeOHOCTEH 00IIEeCTBa;

6) PKOJIOTHYECKOTO BOCIIUTAHUS

9KOJIOTHYECKH 11e71€CO00Pa3HOr0 OTHOILIEHHS K IPUPOJIE, KaK UCTOUYHHUKY
CYILIECTBOBAHMSI KU3HU Ha 3eMIIE;

MOHUMaHUS TJI00AaTFHOTO XapaKTepa SKOJOTUIECKUX MPOOIIeM, BIHSTHHS
SKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIIMATILHON CPEJIbI;



OCO3HaHUs HEOOXOTUMOCTH UCTIOIB30BAHUS JOCTIXKEHUN XUMHHU TSI PEIICHUS
BOIIPOCOB PAllMOHAJIBHOIO IIPUPOIOIIOJIB30BAHUS;

AKTUBHOTI'O HENPUATHS ACUCTBUH, IPUHOCAILIUX BPE OKPYKAIOIIECH IPUPOIHON
cpelie, yYMEHUS IPOrHO3UPOBATH HEOJIArONPUATHBIE IKOJIOTHYECKUE TOCIEICTBUS
IIPEANPUHAMAEMBIX ACUCTBUI U IIPENOTBpALIATh UX;

HaJIM4YHsI pa3BUTOTO IKOJIOTMYECKOTO MBIIIJIEHUS, YKOJIOTHYECKON KYJIbTYPHI,
OMBITA JEATEIBHOCTH SKOJOTHYECKON HAIPaBICHHOCTH, YMEHHS PyKOBOACTBOBAThCS
UMU B TI03HABATEIbHOM, KOMMYHUKATUBHON U COLMATBHON MPAKTHKE, CIIOCOOHOCTH U
YMEHHSI aKTUBHO MTPOTUBOCTOSTH UACOJIOTHH XeMo(oouu;

7) HEHHOCTH HAY4YHOI'O [TO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOILIIECTBEHHON IPAKTHUKH;

NOHMMaHUs CeNU(PUKN XUMHU KaK HAyKH, OCO3HAHUs €€ POl B
(GbopMUPOBAHNHU PALIMOHAIIBHOTO HAYYHOT'O MBIIIJICHHSI, CO3JaHUH LIEJI0CTHOTO
Mpe/icTaBIeHHs 00 OKpY’KaIoIeM MUpe KaK O €IMHCTBE MPUPOJIbI U YellOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPOoOIeM COXpaHeHUs
MPUPOJHOTO PABHOBECHS;

yOexIEHHOCTH B 0000 3HAYMMOCTH XHUMHUU JJIs1 COBPEMEHHOH [IMBUIIH3AIIHN:
B €€ T'yMaHHCTHYECKOI HAIlPaBICHHOCTH U BaKHOW POJIM B CO3JJaHUU HOBOH 0a3bl
MaTepuaibHON KyJIbTYpbl, pELICHUHU ITI00ATBHBIX NPOOJIEM YCTOMUYUBOTO pa3BUTHS
YEJI0BEYECTBA — CHIPhEBOM, SJHEPreTUUECKOM, TUIIEBOU M 3KOJIOTUYECKOMN
0€30MacHOCTH, B Pa3BUTUHU MEIULIMHBI, 00€CIIEYeHUN YCIOBUI YCIEIIHOTO TpyAa U
9KOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKIOr0 WieHa OOIIecTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IOHUMAaHUS CYIIIHOCTH METO/I0B
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIIOIb30BaTh
HOJTy4aeMble 3HAHU JUIsl aHAJIM3a U 0OBSCHEHUS SBJICHUN OKPY KAIOIIEro MUpa U
HNPOHMCXOJAIIUX B HEM U3MEHEHHH, yMEHUS JIeNaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIUXCSI TAHHBIX C LIEJIbIO MOJyUYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaAMOCTOATEIHHO UCIIOIB30BAaTh XUMUYECKUE 3HAHUS IS
pelIeHns Mpo0yieM B pealibHbIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATENBCKON AESATENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00Pa30BaHUIO U
camM000pa30BaHMIO, K AKTUBHOMY TTOJIY4E€HUIO HOBBIX 3HAHUN IO XUMUH B
COOTBETCTBHUH C )KM3HEHHBIMHU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3IMYHbIX cepax mpodecCHOHATHHON
JESATEITbHOCTH.

METAIIPEJIMETHBIE PE3YVJIbTATDBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMHUsD) Ha
YPOBHE CpEHETO 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaYUMBIC IS (POPMHUPOBAHKSI MEPOBO33PEHHS O0YUAIOIIHXCS
MEXIUCIUIUIMHAPHBIC (MEKIPEAMETHBIC) OOIICHAYYHbIC TOHSATHUS, OTPAKAIOIIHE
OCIOCTHOCTH HaquOﬁ KapTUHBI MHUpa U cneumbmcy MCTOA0B IIO3HAHUA,



HCITOJIB3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SJHEPT U, IBJICHUE,
MPOIIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, NcclieJOBaHNe, HAOTIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHe);

YHUBEpCaIbHBIC yueOHbIE JeWCTBUS (TI03HABATEILHBIC, KOMMYHHKATHBHBIC,
peTyISITHBHBIE), oOecriednBaronye GopMupoBaHue PYHKIIMOHATBHON TPAaMOTHOCTH U
COIMATPHOW KOMITETCHITMH O0yYarOIINXCS,

CMOCOOHOCTH 00YYArOITUXCS KCTIONB30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,
MHUPOBO33pEHYECKIE 3HAHHSI i YHUBEpCaIbHbIe yueOHbIE AeMCTBUS B TO3HABATEIBHOMN
Y COIMAJIbHOW MPAKTHUKE.

MeranpeameTHbI€ pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

OBnaneHne yHUBEPCATbHBIMUA YU€OHBIMU TTO3HABATEIILHBIMU JIEHCTBUSMH:

1) 6a30BbIE JTOTUUECKHE ICHCTBUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh;

ONpEeNEeNATh UENH IeATeIbHOCTH, 3a1aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHHUS, COOTHOCUTH PE3YJIbTaThl ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJI30BATh MIPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBITIICHUS —
BBIJICJISITh XapaKTEepHbIC MPU3HAKU MMOHATUN U YCTAHABIMBATH UX B3aUMOCBSI3b,
HCIIOJIb30BAaTh COOTBETCTBYIONINE TIOHITHS 1JIs1 OOBSICHEHHS OT/IEIbHBIX (DAKTOB U
SIBJICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPUU JJI KITACCH(PUKAIIMK BEIIECTB U
XUMHYECKUX PEAKIINI;

YCTaHaBJIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3U MEXIY U3y4aeMbIMHU
SIBJICHUSIMHU;

CTPOUTH JIOTUYECKUE PACCYKICHH (MHIYKTHBHbBIEC, IS TyKTUBHBIC, TIO
AHAJIOTUH ), BBISBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHHS;

MPUMEHSTH B MPOIIECCE TTO3HAHUS, UCTIOJIB3YEMbI€ B XUMUU CUMBOJIMYECKUE
(3HaKOBBIC) MOJCIIH, TTPEOOPA30BHIBATH MOJIEIBHBIC MTPEACTABICHHUSI — XUMUYECKHUMA
3HaK (CHUMBOJI) dJIEMEHTa, XUMH4YecKas (opmysia, ypaBHEHHE XUMHUECKOU PEaKIINH —
IIPU PEIIeHUU YUEOHBIX MO3HABATENbHBIX U MPAKTHUECKUX 3a]a4, IPUMEHATh
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS 1JI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIUM.

2) 6a30BBIC UCCIICIOBATEIBLCKUE ICHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB M XUMHUECKHX
peaKLuii;

dbopMyIUpOBaTh MENIN U 33aJ1a4U UCCIICTOBAHMS, HCTIOIb30BaTh MIOCTABIICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMS 1
OCHOBBI JIJIs1 JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CyKJICHUM;

BIIAJIETh HABBIKAMU CAaMOCTOSITEILHOTO MJIAHUPOBAHUS U ITPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIOIaTh 32 XOA0M
mpoliecca, CaMOCTOSITENIBHO IMTPOTHO3UPOBATE €ro Pe3yibTaT, PopMyIHpoBaTh



0000111€HUS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOAETAHHON padoTe;

npruoOpeTaTh ONBIT YUYEHUYECKOM HCCIeI0BaTeIbCKON U IPOEKTHOM
JeSITeTbHOCTH, TIPOSIBIISITH CIIOCOOHOCTD M TOTOBHOCTH K CAMOCTOSITEIIBHOMY TIOUCKY
METOJIOB PEIICHUS MPAKTHUECKUX 3aa4, TPUMEHEHHUIO Pa3IMUHBIX METOJIOB
MIO3HaHUS.

3) pabota ¢ uH(opmaIuei:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX HHPOpMALUU (HAy4yHO-
HOIyJIIpHAs JINTEpaTypa XMMUYECKOTO COJIEp KaHus, CIIPaBOYHbIE TOCOOUs, peCypChl
WuTepHera), anan3upoBaTh HHOOPMAIHIO Pa3IMYHBIX BUIOB U GopM
IpeCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(GopMyIHpOBaTH 3aPOCHl U TPUMEHSTH PA3JIMYHbIE METOBI TIPU TIOMCKE U
orbope nHpopmanuu, HeOOXOIMMOI [T BBITIOIHEHUS YYeOHBIX 33124
OIPENIEIEHHOTO THUIIA;

MPHOOPETATh OIBIT UCIIOJIE30BaHMS HH()OPMAITHOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH U Pa3IUUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO (hOpMY IpECTaBICHUS
uHpOpMaLUH (CXeMbl, TpapUKH, TUarpaMMbl, TAOJIUIBI, PUCYHKU U IpYTHE);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEJCTBA MIPU PabOTE C XUMUYECKOM
uHpopMaIueil: IPUMEHATh MEXIpeAMETHbIE ((pU3nueckue 1 MaTeMaTUYECKUe) 3HaAKU
¥ CUMBOJIBI, ()OPMYJIBI, a00peBHATYpPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U IPe0OPa30BhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPENICTBA
HaTJISTHOCTH.

OBnageHne yHUBEpcalbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMHU:

3aJjaBaTh BOMPOCHI 110 CYIIECTBY 0OCYXk/1aeMOi TEMBbI B XOJIe Iajora W/uiu
JIMCKYCCHH, BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU NPEATIOKEHHSI OTHOCUTEIBHO
BBITTOJIHEHUS TTPEJIOKEHHON 3a/1au;

BBICTYTIATh C MIPE3CHTAIMEH PE3yIbTaTOB MMO3HABATEIBHON e TEIHbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIIHHO HIJTH COBMECTHO CO CBEPCTHUKAMH TIPH BHITIOJTHEHUH
XMMHUYECKOI'0 KCIIEPUMEHTA, IPAKTUYECKON pabOThI IO UCCIIEI0BAaHUIO CBOICTB
M3yYaeMbIX BEIIECTB, peAN3allii YIeOHOTO IPOEKTa U (OPMYITHPOBATEH BHIBOJIBI 11O
pe3yibTaTaM NpOBEAEHHBIX HCCIeI0OBaHUN MyTEM COIIaCOBaHUS MO3ULUHI B X0J1€
oOcykaeH!s 1 0OMEHa MHEHUSIMU.

OBnageHne yHUBEPCAIbHBIMH PETYISTUBHBIMH JEHCTBUSMU:

CaMOCTOSITENIFHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MI03HABATEIBHYIO
NeSITeTBbHOCTD, OTIPENeIIss e€ eH U 33/1a4H, KOHTPOJIMPOBATH U 110 MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh Mpe IaraeéMblii aITOPUTM JACHCTBUH MPH
BBINOJIHEHUH YUEOHBIX M UCCIIE0BATENILCKUX 3314, BEIOMpaTh Haubosee
3¢ GEKTHBHBIHN CITOCO0 WX PEIMICHHS ¢ YUETOM MOTyUSHHSI HOBBIX 3HAHUI O BEIECTBAX
U XUMHUYECKUX PEaAKLUsX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JAEATEIILHOCTH Ha OCHOBE CaMOAHaIN3a U
CaMOOLICHKH.

[NPEAMETHBIE PE3VJIBTATDBI



10 KJIIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMus» OTpaXKaroT:

c(OpPMHPOBAHHOCTH MPEACTABICHUN O XUMUYECKON COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XUMHH B MIO3HAHUU SIBJICHUN TPUPOJIBI, B
(OopMUPOBAHNYU MBILUICHUS U KYJbTYpPbI JINYHOCTH, €€ (QyHKINOHAIBLHOM
IPaMOTHOCTH, HEOOXOAUMOM ISl PELICHUs IPAKTUUECKUX 3a]1a4 U 3KOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOIHON CpeLe;

BJIa/ICHNE CUCTEMOIN XMMUYECKUX 3HAHUN, KOTOpask BKIIOYAET:
OCHOBOIIOJIAraroINe NOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa
aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas! CBSI3b,
CTpYKTypHas popmMyiia (pa3BEpHyTast U COKpaIIEHHAsT), MOJIb, MOJISIpHAsL Macca,
MOJISIpHBINA 00BEM, YIIIEpOHBIN CKeeT, QyHKIMOHANbHAS TPYIIa, pauKall,
U30MEpUsl, U30MEPbI, TOMOJIOTMYECKHUIA Psil, TOMOJIOTH, YTJI€BOOPO/IbI, KUCIOPO U
a30TcoJieprKalllie COeAMHEHHSI, MOHOMED, MTOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOpHUsl CTPOECHUS
opraHuueckux BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHs MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3bIK XMMHUH; MUPOBO33PEHYECKUE 3HAHUS,
JeKallie B OCHOBE IOHUMaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH,
(axTosoruueckre CBEJCHUS O CBOMCTBAaX, COCTaBe, IOIyUYCHUU U OE30I1aCHOM
WCIOJIb30BaHNHU BaXXHEHIIINX OPraHUYEeCKUX BEUIECTB B ObITY U MPAKTUYECKOM
JeSITeIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTePHbIC MPU3HAKH TTOHITHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE OHATHS IIPH
ONMCAaHUU COCTaBa, CTPOCHUS U MIPEBPALICHUI OPraHUYECKUX COEIUHEHU;

c(OPMHPOBAHHOCTh YMEHHH UCII0Ib30BATh XUMUUECKYIO CUMBOJIUKY IS
COCTaBJICHUS] MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaAIIEHHON) GopmMyt
OpPraHMYECKUX BEIIECTB U YPAaBHEHUI XMMUYECKUX PEAKLU, U3rOTABINBATH MOJEIN
MOJIEKYJI OPTaHUYEeCKUX BEUIECTB JJIsl WIUTFOCTPALMU UX XUMHUYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABJINBATh MPUHAIEKHOCTh U3YYEHHBIX
OpPraHUYECKUX BELIECTB [0 UX COCTaBY U CTPOEHUIO K OIPEEIEHHOMY
KJaccy/rpynme coeTuHeHnH (yTraeBoJ0pOIbl, KUCIOPO U a30TCOIeprKaIlue
COEIMHEHUSI, BHICOKOMOJIEKYJISIpHbIE CO€AMHEHMST), 1aBaTh UM Ha3BaHUS 110
cucremarnyeckoil Homenkiarype (IUPAC), a Takxe npuBOIUTH TPUBUAIbHbBIE
Ha3BaHUS OT/EIbHBIX OPraHUYECKUX BELIECTB (3TUJIEH, IPOIWIEH, alleTUJIEH,
STWIEHTJIMKOJb, MIHLEPHH, (eHoun, hopMabaeru, aueTaabIeru], MypaBbuHas
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, INII0K03a,
bpyKTO3a, Kpaxmall, LeJUII0I03a, TIHUIHH);

c(OPMHUPOBAHHOCTb YMEHUS ONPEAEIATh BUIbl XMMUYECKOH CBSI3U B
OpPraHUYECKUX COCTMHEHUAX (OJIMHAPHBIC U KPAaTHbIC);



c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKEHUSI TEOPHUH CTPOCHUS
opranudeckux BeniectB A. M. BytiepoBa aisi 00bsSCHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHMSI MACChI BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOEHHUE, (PU3NUECKHE
Y XMMHUYECKUE CBOMCTBA TUITMYHBIX MIPEICTABUTENIEH PA3IMUHBIX KIacCOB
OpraHMYECKUX BEIIEeCTB (METaH, 3TaH, ITUIIEH, IPONUJIEH, alleTUIIeH, OyTaaueH-1,3,
MeTUnOyTaaneH- 1,3, 6€H301, METaHOI, TAHOJI, STUJICHTIUKOIb, TIUIEPUH, (PEHOIT,
aleTanbAerul], MypaBbiHasl U YKCyCHAs KUCIIOTHI, TIF0K03a, KpaxMal, LeJIi003a,
aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh T€HETHUECKYIO CBA3h MEKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI C UCIIOIb30BAaHUEM
CTPYKTYPHBIX (OpMYT;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh HCTOUYHUKHU YTIIEBOIOPOJIHOTO
CBIPBsI (HE(Th, IPUPOIHBIN Ta3, yroib), CHOCOOB UX MEPEePadOTKU U MPAKTHYECKOE
NpUMEHEHHE IPOAYKTOB NepepaboTKu;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIYUCIECHUS [0 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOTHMUECTBA UCXOAHOTO BEIIECTBA U MPOIYKTa
PEaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WIN NIPOJYKTOB PEAKINN);

c(OpPMHPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJIaX
HAYYHOTO MO3HAHUS, UCIOIb3yEMbIX B XUMUU NPU U3yUYEHUU BELIECTB U XUMHUECKUX
sIBJICHUH (HaOJI0/IeHre, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNKE), UCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl IPUHATHUS PEIIEHUIN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX NPUMEHEHHEM,;

c(hOpMHUPOBAHHOCTh YMEHUI COOJII0IaTh IPAaBHIIA TOJIB30BAHUS XUMUYECKOM
nocyAoi U 1abopaTOpHBIM 000pYA0OBaHUEM, a TAK)KE MPaBUIIa OOPAIEHUS C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIHMSMH TIO BBIITOJHEHUIO J1a00paTOPHBIX
XMMHUYECKHX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHU MJIAHUPOBATH U BBINOJIHATH XUMHUUECKUN
SKCIIEPUMEHT (IIPEBpAICHNUs OPraHUYECKHUX BEIIECTB IIPU HArPEBaHUM, NIOJyUYEHUE
STHJIEHA U U3yYEHUE €Tr0 CBONCTB, KAUECTBEHHbIE PEAaKLMU OPraHUYECKUX BEILECTB,
JieHaTypanus OelKOB IPU HArPEBaHHUHU, [IBETHBIE PeaKkIMi OEJIKOB) B COOTBETCTBUU C
MpaBUJIAMU TEXHUKU O€30MaCHOCTH MPHU OOPAIEHUH C BEIIECTBAMH U 1aOOPaTOPHBIM
000pyI0BaHUEM, MPEACTABIATH PE3YIbTAThl XUMHUUECKOTO SKCIIEpUMEHTa B hopMe
3aIlMCH YPaBHEHUH COOTBETCTBYIOIUX PEAKIUN U (POPMYJINPOBATH BHIBOJIBI HA
OCHOBE ITHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUIN KPUTUYECKU aHAIU3UPOBATh XUMUYECKYIO
MH(POPMAIIUIO, TIOJTYyYaeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MaCCOBOM
uHdopmaruu, UHTEpHET U IpyTuX);

c(hOpMUPOBAHHOCTh YMEHUI COOJIIOIaTh MPaBUJIa YKOJIOTHICCKH
1€J1IeCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOM AESATENLHOCTH B LIESIX COXPAHEHUS
CBOETO 37I0POBbsI U OKPYXKAIOIIeH MPUPOJIHON Cpefibl, 0CO3HABAThH OMACHOCTh
BO3/ICICTBYSI HA KUBbIE OPraHU3MBbl OIIPEIEIEHHBIX OPraHUUECKHUX BEIIECTB,
noHumast cMbich nokasatens I1JIK, noscHsaTh Ha mpuMepax crocoObl YMEHBIICHUS U
IPEIOTBPALIEHHs UX BPEIHOTO BO3/IECUCTBUS HA OPIaHN3M UYEJIOBEKa;



JUIsE 00YYarOIIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS: YMEHHE
MMPUMCHATDb 3HAHUA 06 OCHOBHBIX JOCTYITHBIX METOAAX MMO3HAHUA BCUICCTB U
XUMHUYECKHUX SIBIICHUM;

JUTSI CJICTIBIX M CITA0OBUASIIMX O0YYAIOMIUXCS: YMEHUE UCTIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaitis myist 3anmucu XUMHYeCKUX

dbopmy.
11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS Kypca «O01mas 1 HeopraHuuecKast XUMUs
OTpaXKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUI: 0 XUMUYECKON COCTABIISIONIEH
€CTECTBEHHO-HAYYHO! KapTHHBI MUPA, POJIM XUMHH B IO3HAHUU SIBJICHUN TPUPOJIBI, B
(OpMHMPOBAHUY MBIIUIEHUS U KYJIbTYpPbl JMUHOCTH, €€ (PYHKLIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a]1a4 U SKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON Cpefe;

BJIaJICHNUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOpasi BKIIOYACT:
OCHOBOIIOJIAral0INe MOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOl, S-, p-, d-
9JIEKTPOHHBIE OPOUTAII ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBII 00BEM,
BaJICHTHOCTb, JIEKTPOOTPHUIATEIbHOCTD, CTETIEHb OKUCIICHUS, XUMUUYECKasl CBS3b
(xoBaJIeHTHAas, HOHHAs, METAJUINYECKasi, BOJOPOAHAA), KpUCTAUINUECKas PEIIETKA,
TUIIBI XUMUYECKHUX PEAKIMH, PACTBOP, IEKTPOJIUTHI, HEAIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs AUCCOIMALINS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh
XMUMHUYECKOHN peakuy, XMMUYECKOe PAaBHOBECHUE); TEOPHH U 3aKOHBI (TEOpHs
INEKTPOJINTUYECKON JUCCOLMAH, epuoaudeckuii 3akol /1. 1. Menneneesa, 3akoH
COXPAHEHHUsI MacChl BELLIECTB, 3aKOH COXPAHEHUS U NPEBPAILEHUS YHEPTUH ITPU
XMMHUYECKHUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33pEHUYECKHE 3HAHMSI, JIS)KAIUE B OCHOBE IIOHUMAHUS IPUYHMHHOCTH U
CHCTEMHOCTH XUMHUYECKHX SBICHUH, (DaKTOTIOTHUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUU U 0€30M1aCHOM HCIOJIb30BaHUM BAKHEUIINX HEOPraHUYECKHX
BEUIECTB B OBITY M MPAKTUYECKOU NEATEILHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHbIE IPU3HAKH ITOHITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TOHITHS IIPU
ONMCAaHUU HEOPTAaHWYECKUX BEILECTB U MX NPEBPAIIECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOIH30BATH XUMUUECKYIO CUMBOJIUKY JUIS
cocTaBJieHUs] (OpMYJI BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKLuH,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBnaibHble Ha3BaHUS OTIEIBHBIX
HEOpraHMYEeCKUX BEIIECTB (yrapHbIil ra3, yriaeKucislii ra3, aMMHaK, raiméHas
W3BECTb, HEraméHas U3BeCTh, MUTHhEBAs COA, MUPUT U APYTHUE);

c(OPMHPOBAHHOCTh YMEHUM ONpeAesTh BaJJICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHMYECKHX 3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKON
CBs3M (KOBaJICHTHAs, MOHHAs, METAJJINYECKasl, BOAOPOHAs) B COEAMHEHUSX, TUI
KPUCTAIITMUECKOM PeIIEéTKH KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJIEKYJIIpHAs,



MOHHas1, MeTaJUIMYeCcKast), XapaKTep Cpe/ibl B BOJHBIX paCTBOpaX HEOPraHUYECKUX
COCIMHECHMUIA;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHABJINBAThH MPUHAIEKHOCTD
HEOPraHMYECKUX BEIIECTB T10 X COCTABY K ONPENeIEHHOMY KIIacCy/TpyTie
COEIMHEHMH (IIPOCThIE BELIECTBA — METAJLIBI M1 HEMETAJLIbI, OKCH/IbI, OCHOBAHUS,
KHCIIOTBI, aM(pOTepHBIE TUAPOKCHIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI pacKphIBaTh CMBICI IEPUOANYECKOTO 3aK0oHa /.
W. MenzeneeBa u 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOLLYI0, O0OBSICHUTENBHYIO U
HNPOTHOCTUYECKYIO (DYHKIINY;

c(OpPMHPOBAHHOCTh YMEHHI XapaKTepru30BaTh NEKTPOHHOE CTPOSHUE aTOMOB
XMMHUYECKHX 3JIeMEHTOB 1—4 neprnonoB Ileproanueckoil CUCTEMbI XUMHUYECKUX
anemenToB /. 1. MenneneeBa, ucnomnb3ys NOHATUSA «S-, P-, d-37EKTPOHHbBIE
opOUTaANINY, «IHEPTETUUECKHE YPOBHWY», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUUYECKUX IEMEHTOB U UX COEIMHEHUH 110 IIepruoJaM U IpyInam
[lepnonnueckoi cucreMbl XUMUYECKUX 351eMeHTOB 1. M. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) 0OIIHE
XMMHYECKHE CBOMCTBA HEOPraHWYECKHUX BEIECTB pa3IMYHbIX KIJIACCOB,
NOJTBEP)KaTh CYLIECTBOBAHUE TEHETUYECKOM CBSI3U MEXKy HEOPraHUUYEeCKUMHU
BELIECTBAMMU C ITOMOLIbI0 YPABHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIMI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCUPUIMPOBATh XUMUYECKHE PEAKLIUHU 10
Pa3IMYHBIM NPU3HAKaM (YHCIy U COCTaBYy PEarupyrOLINX BEUIECTB, TEIUIOBOMY
3 dexTy peakiuu, N3BMEHEHHUIO CTETICHEH OKUCIICHUS DJIEMEHTOB, 00paTUMOCTH
peakuuy, y4acTHIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUM COCTABIISITh ypPAaBHEHUS PEAKLUN pa3IHuHbIX
THUIIOB, TIOJIHbIE U COKpALEHHbIE YPaBHEHUs peakIMii HOHHOTO 0OMeHa, yUUThIBas
YCIIOBHS, TIPY KOTOPBIX 3TH PEaKIH UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHH MTPOBOIUTH PEAKIMU, TOATBEPKIAIOIINE
KayeCTBEHHbIN COCTaB PAa3IMYHBbIX HEOPTaHUYECKUX BEILIECTB, PACIIO3HABATD
OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUH pacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIMi MOCPEICTBOM COCTABIICHU 3JEKTPOHHOTO OalaHca
3TUX PEAKIUH;

c(OpPMHPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH
peaKIy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHUs XUMUYECKOTO paBHOBECHUS B
3aBUCUMOCTH OT BHeIIHETo Bo3aeicTBus (mpuHiun JlelllaTense);

c(OpPMHPOBAHHOCTH YMEHHUH XapaKTepU30BaTh XUMUIECKHE MTPOIIECCHI,
JeKallye B OCHOBE IPOMBIIIIIEHHOTO MOJyYeHHs CEPHOM KUCIOTHI, aMMHUAKa, a TaKxke
c(hOpMHUPOBAHHOCTD MPEACTABICHUI 00 OOINX HAYYHBIX MPUHITUTIAX U
9KOJIOTHYECKUX MPOobIeMax XUMHUYECKOT0 MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHH MTPOBOIUTH BHIYUCIIEHUS C UCIIOIb30BAHUEM
HOHATHSI «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIECHUH ra3oB MpH
XUMHUYECKHUX PeaKIHsIX, MacChl BEIIECTBA MM 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILLECTBA, MAcCE WM 00BEMY OJHOIO U3 YYAaCTBYIOIIUX B PEAKIIMU



BEIIECTB, TEIUIOBOTO AP PEeKTa PEaKIIMy Ha OCHOBE 3aKOHOB COXPAaHECHHUST MaCChI
BCIICCTB, IMPCBPAILICHNUA U COXPAHCHUS SHCPIUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOJII0IaTh TIPABHIIA TIOJIB30BAHUS XUMUYECKOM
MOCY/I0¥ ¥ J1abOpaTOPHBIM 000PYIOBAHUEM, a TAKXKE MpaBUiia 0OpaIeHus ¢
BCIICCTBAMU B COOTBCTCTBUU C MHCTPYKIUAMU 10 BBIITOJTHCHHIO Ha60paT0pHBIX
XHUMHAYECKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATH M BHITIOJTHATH XUMUYCCKUN
IKCHEPUMEHT (pa3JioKeHUE TIEPOKCHIa BOAOPOAa B IPUCYTCTBUH KaTaIN3aTopa,
OTIpPEJICIICHUE CPEJIbl PACTBOPOB BEIIECTB C TIOMOIIBI0 YHUBEPCAIBHOTO WHAUKATOPA,
BIIMSIHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUECKOW PEAKIIUHU, PEaKIHH
MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIuH Ha Ccylbdat-, KapOoHAT- U XJIOPHUI-
AHWOHBI, HA KATUOH aMMOHMU:, PCIICHHUEC SKCIICPUMEHTAJIBHBIX 3a74a4 110 TEMaM
«Metamibl» 1 «HeMeTaJIJII)I))) B COOTBCTCTBUU C IIpaBUJIaMU TCXHUKU 663OHaCHOCTI/I
py OOpAIIeHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYA0BaHUEM, TPEICTABIISATH
pe3yNbTaThl XUMUYECKOI0 SKCIIEPUMEHTa B (hOpMe 3aMncu ypaBHEHU N
COOTBETCTBYIOIIUX PEAKIU 1 (OPMyITUPOBATh BEIBOJIBI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUIH KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uHGOPMAITUIO, TIOTYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (CpEACTBA MaCCOBOM
KOMMYHHUKaluu, UHTEpHET u Apyrux);

c(hOpPMUPOBAHHOCTh YMEHUH COOJIFOIATh TIPABHIIA IKOJIOTHICCKHU
11es1eco00pa3HoOro MOBEACHNUS B OBITY M TPYAOBOW ACATEIBHOCTH B IIEIISIX COXPAHCHHS
CBOETO 3/I0POBbS U OKPYKAFOIIEH MPUPOTHON CPEIbl, OCO3HABATH OMACHOCTh
BO3JICHCTBHSI HA )KUBBIC OPTaHU3MBbI OTIPEICTIEHHBIX BEIECTB, TOHUMAs CMBICIT
nokazarens [1/1K, mosicHATs Ha mpUMeEpax CrocoObl YMEHBIIICHHS U TIPEIOTBPAIICHUS
HX BpCIAHOIO BO3,Z[€I>'ICTBHSI Ha OpraHu3M 4€JIOBCKaA,

JUTSE 0OYYArOIIUXCS C OTPAHUYCHHBIMHI BO3MOXKHOCTSIMU 3/TOPOBBS: YMEHHE
MMPUMCHATDb 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJJaX IMO3HAaHUs BEUICCTB U
XUMHUYCCKUX HBHGHHﬁ;

JUTSL CIIETIBIX U CIA0OBUISIINX 00YYArOIINXCS: YMEHUE HCIIOB30BATh
penbedHO-TOUeUHYI0 cucTeMy ob6o3HadeHu# JI. bpaiins myist 3anmucu XUMHUIECKUX

dbopmy.
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YTIE€BOIOPOAOB,
MPUHAIJICKAITUX K
pa3IMYHBIM KJ1accam

4.12-8.12

14

[IpupoaHbIE HICTOYHUKH
YTIIEBOIOPOAOB:
MIPUPOHBIN ra3 u

MOy THBIE HEPTSHbIE
rassl, He)Tb ¥ IPOIYKTHI
e€ mepepaboTKu

11.12-
15.12

http://www e

15

IIpupoaHbIE HICTOYHUKH
YTIIEBONOPOAOB:
IIPUPOJHBIN ra3 u
HIOITyTHBIE HEPTSIHbIE
ra3pl, He()Th ¥ MPOTYKTHI
e€ mepepaboTKu

18.12-
22.12

16

KonrpomnbHas padora mo
pasneny
«YTIIEeBOAOPOABD)

25.12-
29.12




[IpenenvHble
OJHOATOMHBIC CHI/IpTLII

17 8.01-12.01 | nttp://chemworld.narod.ru
METaHOJI U 3TAHOJI.
Bonopoanasicsizb
MHOroaToMHbI€ CIIUPTHI:
15.01- http://chemworld.narod.ru
18 ATUJICHTJIUKOJb U
19.01
TJIUICPUH
DeHOoM: CTPOCHUE
19 MOJICKYJIbI, PU3UUECKUE 22.01- http://chemworld.narod.ru
Y XMMHYECKHE CBOMCTBA, 26.01
MpUMEHEHNE
AJTbICTUIBL: http://chemworld.narod.ru
20 dbopmanbaerua u 29.01-2.02
aneraibAerual. AueToH
OIHOOCHOBHEIE
a1 npeJenbHble KapOOHOBBIE 5.02.9.00 http://chemworld.narod.ru
KHCJIOTBI: MypaBbUHAS U
YKCyCHas
[TpakTrueckast pabora Ne
. 12.02- http://chemworld.narod.ru
22 2. «CBoiicTBa pacTBOpa 16.02
YKCYCHOH KHCIIOTBI» '
23 CreapuHoBas u 19.02-
23.02

OJICMHOBAaA KHCJIOTHI, KaK
npCACTAaBUTCIIN BBICIINUX



https://www.bing.com/ck/a?!&&p=8796272d83b2c689JmltdHM9MTY5MzA5NDQwMCZpZ3VpZD0wMTliNDE0NC03YmFlLTY1YzctM2MzZi01MzZhN2E2ZTY0OWUmaW5zaWQ9NTE3Mw&ptn=3&hsh=3&fclid=019b4144-7bae-65c7-3c3f-536a7a6e649e&psq=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE+%D0%BE%D0%B4%D0%BD%D0%BE%D0%B0%D1%82%D0%BE%D0%BC%D0%BD%D1%8B%D0%B5+%D1%81%D0%BF%D0%B8%D1%80%D1%82%D1%8B&u=a1aHR0cHM6Ly93d3cueW91dHViZS5jb20vd2F0Y2g_dj1KTXFvM3Jzb2R5RQ&ntb=1
https://www.bing.com/ck/a?!&&p=8796272d83b2c689JmltdHM9MTY5MzA5NDQwMCZpZ3VpZD0wMTliNDE0NC03YmFlLTY1YzctM2MzZi01MzZhN2E2ZTY0OWUmaW5zaWQ9NTE3Mw&ptn=3&hsh=3&fclid=019b4144-7bae-65c7-3c3f-536a7a6e649e&psq=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE+%D0%BE%D0%B4%D0%BD%D0%BE%D0%B0%D1%82%D0%BE%D0%BC%D0%BD%D1%8B%D0%B5+%D1%81%D0%BF%D0%B8%D1%80%D1%82%D1%8B&u=a1aHR0cHM6Ly93d3cueW91dHViZS5jb20vd2F0Y2g_dj1KTXFvM3Jzb2R5RQ&ntb=1

KapOOHOBBIX KHCIIOT

24

Mbr1a KaK COJIX BBICIINX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIee JCUCTBUE

26.02-1.03

http://maratakm.narod.ru

25

CrnoxHnble 3(hUpbI Kak
IPOU3BOJIHBIC
KapOOHOBBIX KHCIIOT.
['uaponu3cinoXHbIXaUp
OB

4.03-8.03

26

Kupsl: runpomnus,
IIPUMEHEHUE,
Ouosoruueckas poiib
JKUPOB

11.03-
15.03

http://maratakm.narod.ru

27

VrieBoasl: COCTaB,
KJaccuukanus.
Baxmneiimniue
MPEACTABUTEIH:
TIII0K03a, PPyKTO3a,
caxapo3sa

18.03-
22.03

28

KanMaJ'I U O CII0JI03a
KaK IMPpUpOJHBIC
MMOJINMEPHIL

3.04-5.04

29

KonTponbhas pabota no
pazneny
«Kucnopoaconepxariuue

8.04-12.04




OpPraHU4YeCKHe
COCITMHEHUS

30

AMMHBI: METHJIAMHH U
AHUJINH

15.04-
19.04

http://maratakm.narod.ru

31

AMMHOKHCIOTHI KaK
amQoTepHbIe
OpraHnYecKue
COCIUHEHHS, UX
OHOJIOTUYECKOE
3gadeHue. Ilentuast

22.02-
26.04

32

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

29.04-3.05

http://maratakm.narod.ru

33

OCHOBHBIE TTOHSTHSA
XUMHUN
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHMH

6.05-10.05

34

OCHOBHBIC METOJIBI
CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCJIMHCHMUM.
[InacTmaccel, KayuyKu,
BOJIOKHA

13.05-
17.05

http://maratakm.narod.ru




OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34




11 KITACC

No KonnuectBouacos
Hatauzyd | OnexkrpoHHBIEIH(PPOBHICOOpPA30BAT
n | Temaypoka Bce | KonrtponbHbie IIpakTueckue
eHUS €JIbHBIEPECYPCHI
/ o paboThl paboThl
n
XUMUYECKUH DIIEMEHT.
ATtoM. DneKkTpoHHas 1

KOH(UTrypanus aToMOB

[lepuonnueckuii 3aK0H 1
[Tepuoanueckas cuctema
XHUMHUYECKHUX 3JIEMEHTOB
J1. 1. MenaeneeBa, ux
CBA3b C COBPEMEHHOU
TEOpHEN CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH
H3MCHEHHS CBOMCTB
XAMHYECKHX DJIEMEHTOB U
UX COEOUHEHUN IO
rpyIImaM U Nepuoiam.
3HaucHUE
MEPUOIUYECKOr0 3aKOHA U
CHCTEMBI XUMHUYECKHX
anemenTon JI.1.
MeneneeBa B pa3BUTHH
HayKU




CrpoeHnue BemiecTsa.
XnMudeckas CBSI3b, €€
BHJIbI; MEXQHU3MBI
oOpazoBaHwHs
KOBAJICHTHOM CBSI3U.
Bomopoanasicssizb

BanenTHOCTS.
DIIeKTPOOTPULIATETLHOCTh
. CTeneHb OKUCIICHUSI.
BeniectBa mosiekynsipHOro
1 HEMOJICKYJIIPHOTO
CTPOCHHUS

ITonsiTHE O IHUCTIEPCHBIX
cucreMax. VIcTHHHBIE 1
KOJUIOUJHBIE PACTBOPBIL.
MaccoBast oI BElecTna
B pacTBOpe

Knaccudukarus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCIUHEHUI.
I'emeTnueckas CBsA3b
HEOPTraHWYECKHUX BEILECTB,
Pa3IUYHBIX KJIACCOB

Knaccudukanus
XUMHUYECKUX PEAKIIUM B
HEOPraHMYecKOM u




OpraHM4Ye€CKOM XUMHH.
3aK0H COXpaHEHUST MaCChl
BELIECTB; 3aKOH
COXpaHEHUs U
MIPEBPAIICHHS YHEPTUU
IIPU XUMHYECKUX
peaKImsIx

CKopoCTb peaxiii.
OOpatumbie peakuy.
XHUMUYECKOE paBHOBECHE

10

[TpakTuueckas pabora Ne
1. «BnusiHMe pa3nuuHbIX
(bakTOpOB Ha CKOPOCTH
XUMHYECKON PEaKIIUn»

11

DNEKTPOIUTHYECKAS
nucconuanus. [lonstue o
BOZIOPOJHOM I10Ka3aTele
(pH) pactBOpa.
PeakiunoHHOroooMeHa.
I'mpponn3opraHu4ecKkux u
HEOpPraHUYECKUXBEIIECTB

12

OKHCIUTETBHO-
BOCCTAHOBUTENbHEIE
peaxiuu. [lonstue 06
3JIEKTPOJIN3€E PacCIljIaBOB U
pacTBOpPOB COJIEH

13

KonTponbnas pabota no




pazaeny «TeopeTnueckue
OCHOBBI XUMHUN)»

14

MerTaibl, UX MOJI0KEHUE
B [lepnonnueckon
CUCTEME XUMHYECKHUX
anementoB JI. U.
MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
O6mmedu3nIecKueCBONCT
BaMETaJJIOB

15

CrinaBel METaJIOB.
DAEKTPOXUMHUUYECKUN Pt
HaIpsKEHUN METaJIOB

16

XUMHUYECKHE CBOMCTBA
Ba)KHEHUIIINX METAIIOB
(HaTpuii, Kanui, KaIbIIHii,
Mar"ui, aqTroMUHUN) U UX
COETUHEHUM

17

XUMHUYECKHE CBOUCTBA
Xpoma, MEu U UX
COCTMHECHUH

18

XUMHYECKHE CBOMCTBA
LIMHKa, JKejie3a U X
COETMHEHUH

19

[TpakTnueckas padborta Ne
2. "Pemenue




BKCHepI/IMeHTaJILHBIX
3a71a4 10 TEME
«Meramisy"

20

Hemeramnsl, ux
MOJIOKEHHE B
IIepnonnueckoit cucreme
XUMHUUYECKHUX 3JIEMEHTOB
JI. 1. Menneneepa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

21

dusnyecKkre CBOKMCTBA
HEMETAJIJIOB. AJUIOTPONHS
HEMETAIUIOB (Ha TIpUMeEpe
KHCJIOPOJIa, CEPHI,
docdopa u yriaeponaa)

22

XUMHUYECKHE CBOUCTBA
raJIor€HoOB, CEpPbl U UX
COCITMHECHUH

23

XUMHUYECKHE CBOMCTBA
a3ora, gocodpa u ux
COETUHEHUH

24

XUMHUYECKHE CBOMCTBA
yriiepoia, KpeMHHSI i UX
COETUHEHUH

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX
COCIMHEHU




26

O06o0061IeHue U
cUCTEMAaTH3aINs 3HAaHUH
no teMe «HemeTamisn.
Brrancnenus no
YpaBHEHUSAM XUMHUUYECKUX
peakuui u
TEPMOXUMHYECKUE
pacyEThI

27

[TpakTrueckas padora Ne
3. «Pemenue
BKCHepI/IMeHTaJ'II)HI)IX
3a7a4 10 TEME
"HemeTamnsl"»

28

Konrpomnbnas padora mo
TeMaM «MeTauiby U
«HemeTtaminy

29

HeopraHI/Iqecm/Ie u
OpPraHn4CcCKrUC KUCIIOTHI.
HeopraHquCKHe u
OpraHn4C€CKUC OCHOBAaHUA

30

AmdoTtepHbIe
HEOpPraHUYECKUE U
OpraHuYecKue
COCIMHEHMS.
I'enetrnyeckas cBs3b
HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB




31

Poixp xumnu B
oOecIreyeHnu
JKOJIOTHYECKOM,
SHEPreTUYECKON 1
[MUIIEBOH OE30I1aCHOCTH,
Pa3BUTHHU MEIUITUHBI

32

[IpencraBnenwust 06 00MUX
HAyYHBIX TPUHIIAIIAX
MIPOMBIIIIICHHOTO
MOJTYYECHUS BAXKHEHIITUX
BELIECTB

33

YenoBek B MUpE BELIECTB
U MaTepUaJIoB

34

XUMHUS U
310pOBBbEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3BATEJILHBIE YUEBHBIE MATEPUAJIBI JUTSI YUEHUKA

«Xumus, 10 knacc. bazosslit ypoBens»/ 'abpuensn O.C., OctpoymoB U.T".,

Cnanxos C.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue» 2021r

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJLA

Xumus, 10 knacc. bazoeiit ypoBenby/ ['abpuensu O.C., OctpoymoB WN.I'., Ciiankos
C.A., AkmmonepHnoe oo0miectBo «M3aatenberBo «IIpocsemenne» 2021

Xumus 10 knacce. Kontpoasnbie padoTsl k yueouuky O.C. N'abpuensaa. Xumus 10

kiacc. —yuebnoe nocoodue/ O.C I'abpuensn, B.I' Kpacnosa. M.: JIpoda,2017

[MUO®POBBIE OBPA30OBATEJIBHBIE PECYPChI U PECYPCbI CETU

NHTEPHET

Nudopmannonnas cucrema "EauHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru Poccuiickuii o6meobpazoBatenbhblii moptan http://school-
collection.edu.ru

Enunas xoyutekuus iu@poBbIx 00pa30BaTENbHBIX PECYPCOB
http://www.school.edu.ru

Bonbiias nepemena: caiit nunpopmannonnoit noanepxku OLIITPO
http://www.newseducation.ru CrryTHUKOBBIH KaHaJl e1MHON 00pa30BaTeNbHON
uHpOpMamoHHO! cpensbl http://sputnik.mto.ru Yuurenbckas rasera
http://www.ug.ru

I"azera «IlepBoe centsiOps» http://ps.1september.ru

https://videouroki.net



https://videouroki.net/

http://maratakm.narod.ru

http://maratakm.narod.ru

https://interneturok.ru

http://www.chemnet.ru


https://interneturok.ru/




	

