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HOACHUTEJIBHAS 3AIIMCKA

[IporpamMma o XMMHHM Ha YpOBHE CpeaHEero odmiero oopasoBaHus pa3paboraHa Ha ocHOBe dDenepasbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepannm», TpedoBaHUil K pe3ybTaTaM OCBOSHHUS (eaepaibHOI
oOpa3oBaTensHOW TMporpamMMbl cpemHero obmero oobpasosanus (POII COO), mnpencraBneHHBIXx B DemepaabHOM
rocynapcTBeHHOM oOpaszoBatensHoM cragaapre COO, ¢ yuérom KoHmemnun npenogaBanus y4eOHOTO mpenaMeTa « XUMID) B
o0pa3oBaTeNnpHBIX OpraHm3anmsix Poccuiickoit dexepannu, peann3yOmUX OCHOBHBIE 00pa30BaTeNbHBIE IPOTPAMMBL, U
OCHOBHBIX ITOJIOKeHHH «CTpaTernu pa3Butus Bocimtanus B Poccuiickoit @eneparnmu Ha epron 1o 2025 roxga» (Pacmopspkenue
[IpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY HOAXOJIOB K pa3pabOTKe MPOrpaMMBI IT0 XUMHUH, K ONpPEACTICHUIO 00IIel cTpaTeTui 00y4YeHHs, BOCTIUTAHUS H
pa3BUTHs OOydarOIIUXCsl CpelcTBaMK yueOHoro mpeamera «Xumus» s 10—11 xiaccoB Ha 0a30BOM ypOBHE COCTaBHIIH
koHuenrtyaipHble nojokeHus GPI'OC COO o B3auMOOOYCIIOBICHHOCTH ILI€J€H, COAEpIKaHUs, pe3yJbTaToB OOYYEHHs U
TpeOOoBaHMUil K yPOBHIO ITOJJTOTOBKH BBIITYCKHHKOB.

XuMmuueckoe oOpa3oBaHHME, IOJy4aeMOe BBITYCKHMKaMH  00IIeo0pa3oBaTebHOW  OpraHM3alllM, SIBISETCS
HEOTHhEMJIEMOH 4acThl0 UX 00pa3oBaHHOCTH. OHO CIyKMUT 3aBEpLIAIONIUM 3TAalloM peaju3alid Ha COOTBETCTBYIOIIEM €My
6a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, IPUCYIINX IIETOCTHON CHCTEME XUMHIECKOTo 00pa30BaHMA. DTH [IEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB MPHPOIBI, (HOPMHUPOBAHMS MHPOBO33PEHUS] MW OOWIEH KyJIbTyphl UEJIOBEKA, a TAKKE HKOJIOTHYECKH
000CHOBaHHOT'O OTHOMICHHS K CBOEMY 3/10POBBIO M IIPHUPOJHON cpene. Peanmsyercst xummudaeckoe 00pa3oBaHHE 00yJarOIIIXCS
Ha ypOBHE CpeJHEro o0Iero oopa3oBaHus CpPEeACTBAMHU yueOHOTO mpenMera « XUMHSD», COJlepKaHIe U MTOCTPOSHHE KOTOPOTO
OTIPEJIETICHBI B IIPOTPaMMe I10 XUMHH € yUETOM cenn( UK HAYKH XUMUH, €€ 3HAUCHNUS B TO3HAHUN IPUPOJIBI M B MAaTEPHAILHOM
KHM3HU OOIIECTBA, a Takke ¢ ydETOM OOIMX IIeJel M NMPUHLHUIIOB, XaPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpemHero obriero oopazoBanus B Poccuiickoii deaeparmu.

XUMHS KaK 3JEMEHT CHCTEMbI €CTECTBEHHBIX HayK UIPacT 0COOYI0 pOJib B COBPEMEHHOMW IMBWIIM3AIMH, B CO3JIaHUU
HOBOW 0a3bl MarepuajbHOW KylnbTypbl. OHa BHOCHT CBOW BKJIaJ B ()OPMHUpPOBaHHE PALOHAIBHOIO HAYYHOT'O MBIIUICHHS, B
CO3JIaHUE LIEIOCTHOTO MPEJCTaBICHNsI 00 OKPY’KaroIeM MUPE KaK O €IHMHCTBE MPUPOJIBI U YelloBeKa, KOTopoe (HopMUPYETCs B
XMMHH Ha OCHOBE NOHMMAaHHS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIETO MHUpA, OCO3HAHUSA B3aMMOCBSI3H MEXIy CTPOCHHEM
BCHICCTB, UX CBOMCTBAMH M BO3MOKHBIMHU O6HaCT$IMI/I MPpUMCHCHUS.

TecHO B3anMOAEHCTBYsI C APYTUMH €CTECTBEHHBIMH HayKaMH, XMMUS CTaJla HEOThEMJIEMOH 4acThI0 MHPOBOH KYJIBTYPBI,
HEOOXOANMBIM YCIOBHEM YCIEIIHOTO TpyJa M XXHM3HM KaxIoro wieHa obmectBa. CoBpeMeHHas XHMHUS Kak Hayka
CO3MJAaTeNbHAsA, KaK HayKa BBICOKMX TEXHOJIOTHH HampaBlieHAa Ha pELICHHE TT00aJIbHBIX MPOOJIEM YCTONYMBOTO Pa3sBHTHS
YeJI0BEUECTBA — CHIPHEBOM, SHEPTETHIECKON, MUIEBOH, YKOJIOTHIECKOH 0€30MaCHOCTH M OXPaHBI 3710POBBSI.

B cooTBercTBHY ¢ OOIMMH LENSIMH ¥ IPUHIUIIAMH CPEHEro 00IIero 00pa3oBaHMs COAEp)KaHNE MpeaMeTa « XUMUsD»
(10-11 xmaccel, 0a30BBIil YpPOBEHb H3YUYCHHs) OPHEHTHPOBAHO IPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IOJATOTOBKY
oOyy4aromuxcsi, HeOOXOAUMYIO UM JUIs BBIpAOOTKM MHPOBO33PEHUYECKMX OPHEHTHPOB, YCIICIIHOTO BKJIIOYCHHUS B IKHM3Hb
coLyMa, IPOIOIDKEHHS 00pa30BaHuUs B Pa3IMYHBIX O0ONACTSIX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XMMHUEH.

CocTaBsfIomuME  TpeaMeTa «XHUMUs» SBIAIOTCS 0a30Bble Kypchl — «OpraHudeckas xumus» #u «OOmas u
HEOpraHnvyecKas XuMus», OCHOBHbBIM KOMIIOHCHTOM COACPIKAHUA KOTOPBIX SABJIAIOTCA OCHOBBI 6330B017I HayKHU: CUCTEMA 3HAHUM
[0 HEOPTaHMYECKOW XMMHHU (C BKIIOYEHHEM 3HAHUH M3 o0med XumuM) U opraHmdeckod xumuu. ©opMupoBaHHE TaHHOU
CHCTEMbl 3HAaHMH NMpPU M3YYEHHM NpeaMeTa 00ecleuyMBaeT BO3MOXKHOCTh PAaCCMOTPEHHs BCEro MHOrooOpasusl BEHIECTB Ha
OCHOBE 00X MOHATHH, 3aKOHOB ¥ TEOPHUIH XHUMHUH.

CrpykTypa conepxaHus KypcoB — «Opranudeckas Xumusi» U «OOmmas 1 HeopraHnieckas XUMus» c(hopMHpOBaHa B
IporpamMMe I0 XMMHH Ha OCHOBE CHCTEMHOTO IIO/IX0/1a K M3Y4YCHHIO Y4eOHOro MaTepuana M OOYCIIOBJICHa HMCTOPHUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAaHUH Ha ONpEeIEHHBIX TEOPETHIECKUX YPOBHX. Tak, B Kypce OpraHM4ecKoi XUMHH BeIecTBa
paccMaTpuMBalOTCSl Ha YPOBHE KIACCHMUYECKOM TEOPHH CTPOCHHUS OpPraHMYECKHX COEJWHEHMH, a TaKKe Ha YpPOBHE
CTCPCOXUMHNYCCKHUX U DJICKTPOHHBIX Hpe}lCTaBJ’IeHI/Iﬁ O CTPOCHUU BEUICCTB. CBeI[eHI/IH 00 N3Yy4Ya€MBbIX B KypC€ BEHICCTBAX AAarOTCA
B PA3BUTHH — OT YTJIEBOJAOPOJ0B A0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COGHHHGHHﬁ. B Kypce OpFaHPI‘-IeCKOﬁ XUMHUHU ITOJTYyHar0T
pa3BuTHE CHOPMHPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS IEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUYECKON
CBA3H, KIIaCCI/I(i)I/IKaHI/IOHHBIX IMpU3HaKax BEIICCTB, 3aBUCUMOCTHU CBOMCTB BEHICCTB OT UX CTPOCHUA, O XUMHYCCKOH peaKkuun.

[Tox HOBBIM yTTIOM 3peHUS B IpeaMeTe « XUMHUT» 6a30BOTO yPOBHS pacCMAaTPHBACTCS N3YUYEHHBIN Ha YPOBHE OCHOBHOTO
o0m1ero o6pa3oBaHMs TEOPETHUECKUH MaTepral U (paKTOIOTHYeCKHe CBEJCHMS O BEIIECTBAX W XMMHYECKON peakmuu. Tak, B
YaCTHOCTH, B Kypce «O0mas 1 HeopraHuuecKass XUMHsD) 00yJaroIInuMcs TIPEIOCTAaBISIETCSI BO3MOKHOCTh OCO3HATh 3HAYECHHUE
MIEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKUX W METONOJOTMYECKUX IMO3HIMH, TIIy0ke MOHATh HCTOPHYECKOe U3MEHEHHE
(GyHKIHUI 3TOro 3aK0Ha — OT 0000mIaroIIeH 10 0OBICHSIONICH U IPOTHO3UPYIOIICH.

Enunast cucrema 3HaHMH O Ba)KHEHIIMX BELIECTBAX, UX COCTaBe, CTPOCHUH, CBOICTBaX M NMPUMEHEHWH, a TaKXe O
XMUMHUUYECKHX PEAKIHMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHus aonoiHsercs B Kypcax 10 u 11 xiaccoB aneMeHTaMu
CONIEpKaHMSA, WMEIOMMMH KyJIbTypOJIOTHYECKHH ¥ MPHUKIAJHOW XapakTep. OTH 3HAaHHWA CIIOCOOCTBYIOT TOHHMAaHHIO
B3aUMOCBSI3U XUMMHU C APYTMMHU HayKaMH, PaCKpbIBAIOT €€ pOJib B [I03HABATEIBHON U NPAKTUYECKON IEATEIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBAKEHHS K IMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M NMPAKTHICCKHUX NPHIIOKCHUH XMMUH,
TIOMOTArIOT BBIIIYCKHUKY OPUEHTHUPOBATHCA B OGH_ICCTBeHHO U JIMYHOCTHO 3HAYHMMBIX Hpo6neMax, CBs3aHHBIX C XI/IMPIGIZ,
KPUTHYECKH OCMBICIMBATE HH(OPMALMIO W TPUMEHSTh €€ U IIOTOJIHEHUS 3HAHUM, pEIICHHS HHTEIUICKTYaJbHBIX H
9KCTIEPUMEHTAIBHBIX MCCIICIOBATENbCKUX 3a7ad. B menom coxepxaHue y4eOHOro mpeamera «XHMHUS» JAHHOTO YPOBHS
N3y4YEeHUS] OPUEHTUPOBAHO Ha (popMHpOBaHKE Y OOYYAIOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TIOHUMaHUS (PUIOCOPCKUX



njeH, TaKuX Kak: MaTepUalibHOE €IMHCTBO HEOPTaHMYECKOTO M OPraHUYeCKOr0 MHUpPa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHHUEM, TI03HABAEMOCTb IIPUPOIHBIX ABICHUN ITyTEM SKCIIEPUMEHTA U PEIlIeHHUs MPOTUBOPEUUIl MEXy HOBBIMU
(akTaMM ¥ TEOPETUIECKUMH NPEIIOCUTIKAMH, 0CO3HAHUE POJIM XUMHH B PEIICHUHU YKOJIOTUUECKHX MPo0IIeM, a TakKe IpooIieM
cOepexeHHs PHEPIeTUUECKIX PECYPCOB, ChIPhS, CO3/IaHHsI HOBBIX TEXHOJIOTHH M MaTepHaJIOB.

B mmaHe pemieHus 3amad BOCIMTAHMS, PA3BUTHS M COLMAIM3AIMN O0YYAIOMINXCSl NPUHATBIC TPOrPAaMMON MO XUMHH
MTOIXOABI K OTMIPEEIICHHIO CONEPKaHMs U IOCTPOCHHUS IPEAMETa IIPETyCMaTPHUBAIOT (POPMUPOBAHNE YHUBEPCAIBHBIX YICOHBIX
JeWcTBUH, MMEIomunX 0a30BOe 3HAUCHHWE U Pa3MYHBIX BHIOB IESTCIHHOCTH: PEIICHHS IMpoOiieM, IMOWCKa, aHaln3a U
00paboTkn MHPOPMAINH, HEOOXOMUMBIX I NMPHOOPETCHHS OIBITA TPAKTHYECKOW WM HCCIIETOBATEIBCKOW IEATENBHOCTH,
3aHMMAIOLLEH BaXKHOE MECTO B NO3HAHUU XUMUHU.

B mpakTrke npenogaBaHns XUMHUH Kak Ha YPOBHE OCHOBHOTO 00IIIero oopa3oBaHus, Tak M Ha YPOBHE CPEeTHETO 00IIeTo
0o0pa3oBaHUs, TPU ONIPEACICHUN CONEP)KATeIbHON XapaKTepUCTHKH IeJiel W3ydeHHWs IIpeiMeTa HalpaBIeHHEM
MIEPBOCTEIICHHOW 3HAYNMOCTH TPAIUIIMOHHO NpU3HaETCs POpMHUPOBaHNE OCHOB XUMHYECKOM HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUIECKOHN JeSITEIbHOCTH YeJI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C METOINYECKOI
TOUYKHU 3pEHHUS TaKOH MOAXO] K ONpeAeTIeHHUIO IeNeil H3ydeHus IpeIMeTa ABISIETCS BIIOIHE ONIPAaBIaHHbIM.

CorylacHO JJaHHOHM TOYKe 3pEHUs INIaBHBIMH LEJSIMU M3Yy4eHHs npenmera « Xumus» Ha 06azoBoMm ypoBHe (10 —11 xi.)
SIBIISIIOTCSL:

e  (QopMHPOBaHHE CHCTEMbl XHMHUYCCKHX 3HAHWN KaK Ba)KHEUIIECH COCTABIAIONICH €CTCCTBEHHO-HAYYHON KapTHHBI
MHpa, B OCHOBE KOTOPOH JIexKaT KITI0UeBhIe TOHATHA, (pyHIaMEHTAIbHBIC 3aKOHBI 1 TEOPUH XUMHUH, OCBOCHHUE S3BIKA
HAYKH, YCBOCHHE W IOHUMAHHE CYITHOCTH JOCTYITHBIX 00O0OIIEHI MIPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE
C UCTOPHUEN UX pa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHWE W pa3BUTHE MPEIACTABICHUH O HAYYHBIX METOJAX IMO3HAHUS BEUICCTB M XUMHUYCCKUX pPEaKIHi,
HEOOXOAUMBIX U MPHOOPETEHIsI YMCHAN OPHEHTHPOBATHCSA B MHPE BEUICCTB W XMUMHUYCCKHUX SIBIICHUHA, UMCIOIUX
MECTO B IIPUPO/JIE, B TPAKTUUECKON U NMOBCETHEBHOM KU3HU;

® Dpa3BUTHE YMEHHMH M CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaOJIOZGHHEM U OOBSICHEHHEM XHMHUYECKOI'O
9KCIIEPUMEHTA, COOJIOJICHUEM MIPaBUII 0€30MaCHOI0 0OpaICHUS C BELIECTBAMHU.

Hapsny c atum, coaeprkaTenbHast XapaKTepUCTHKA IieJIel U 3a1ad H3ydeHus IpeiMeTa B IporpamMmMe 1o XMMUHN YyTOYHEeHa
U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH INIPHOPUTETaMU B CHCTeMe cpegHero oobmiero oOpas3oBaHus. CerogHs B
IIpenoJlaBaHUM XUMHM B OOJbIICH CTEeneHH OTAAETCS MpEANoYTeHHE IMPAKTUYECKON KOMIIOHEHTE COoJepKaHHA O0ydeHus,
OpUEHTHPOBAHHOH Ha IMOATOTOBKY BBHIMYCKHHKAa 00IIe00Opa3oBaTeNbHOW OpraHM3allid, BIAICIOMIero He HabOpoM 3HAHWH, a
(YHKIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHSMH AaKTHBHOTO TONYYCHHS 3HAHUN W NpPUMCEHCHHS HX B
peanbHOM KU3HU JUISl pELICHUs] TPAKTUUECKHUX 3a]a4.

B cBs13u ¢ 3TUM NIpH U3yYeHUH IpeaMeTa « XUMUD JOMHUHHAPYIOIIEee 3HaYeHIE IPHOOPETAIOT TaKHE SN U 3a/1a4H, KaK:

ajanTanys 00yJaroMHuXCs K yCIOBHAM TUHAMUYHO Pa3BHBAOIIETOCS MUAPA, (OPMUPOBAaHHE HHTEIUICKTYalIbHO Pa3BUTOMH
JUYHOCTH, TOTOBOU K CAMOOOPA30BaHUIO, COTPYIHUIECCTBY, CAMOCTOSITEIIEHOMY MPHUHSATHIO TPAMOTHBIX PEIICHHUI B KOHKPETHBIX
KI3HEHHBIX CUTYAIUIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(bopMupoBaHUe y 00YYAIOIINXCS KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIHIA), UMEIOIINX YHUBEPCAIbHOE 3HAUECHHE
JUIS Pa3INYHBIX BUIOB JESITEIHHOCTH: PEIICHHs NMpo0JieM, MOUCKa, aHaIu3a U 006paboTku MH(pOpMAIMK, HEOOXOIUMBIX JUIS
MIPUOOPETEHHS OTBITA AEATEIBHOCTH, KOTOpasi 3aHMMAaeT BaXKHOE MECTO B MO3HAHUHM XMMHH, a TAKXKe UIS OLECHKH C MO3UIHH
9KOJIOTHUECKOM 0€30IIacCHOCTH XapaKTepa BIUSHHS BEIIECTB M XMMUYECKHUX MPOIIECCOB Ha OPTaHU3M YelIOBEKa M IPUPOAHYIO
cpeny;

pa3BUTHE [TO3HABATEILHBIX HHTEPECOB, HHTCIUICKTYalIbHBIX W TBOPUYECKUX CITOCOOHOCTEH 00YJaromIiXCsi: CIIOCOOHOCTH
CaMOCTOSATENIFHO TPHOOPETaTh HOBBIC 3HAHHS 110 XMMHH B COOTBETCTBHH C JKH3HEHHBIMH MOTPEOHOCTSIMH, HCIOIB30BATh
COBpEMCHHBIC HWH()OPMAIOHHBIC TEXHOJOTHH IJIsi TMOWCKAa W aHaim3a y4eOHOW W HAayYHO-TIOMYJBSIPHOH HH(pOpMAIHU
XUMHUUYECKOTO COJIEPIKaHUS;

(dopMHpOBaHHE M pPa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOIO M JIOTMYECKOTO MBIIUICHHS, HaOII0JaTebHOCTH,
coOpaHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOANMBI, B YaCTHOCTH, IIPH INITAHUPOBAHNH 1 TIPOBEICHUN XUMUUECKOTO
9KCIEPUMEHTA,

BOCIIMTaHME Y 00ydJarommxcs yOekIEHHOCTH B TYMaHUCTHYECKOW HAIIPAaBIICHHOCTH XUMHH, €€ BaXHOH POJIH B PELICHUN
rI00aNBHBIX TPOOJIEM PALMOHATBHOTO TPHUPOJIONONBE30BAHMS, MOIONHEHUS JSHEPTeTHYECKUX PECypcoB M COXPaHEHUS
MIPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIIEHHS K HPUPOAE M CBOEMY 370POBBIO, a TaKXKe
MIpUOOPETEHNs ONBITa NCIIOIH30BAHMUS TTOTyUYEeHHBIX 3HAHUH JUIS MPUHITHS TPAMOTHBIX PEUICHUH B CHTYalHsAX, CBA3aHHBIX C
XUMHUYECKUMU SIBICHUSIMHU.

B yueOHOM mmane cpeziHero obmiero oopasoBaHus npeaMeT « XuMus» 0a30BOr0 YpOBHS BXOJIUT B COCTaB MPEIMETHOMH
obmnactu «EcrecTBeHHO-HAyYHBIE MTPEAMETH».

OOmiee 4yMcIO 4acoB, OTBEAEHHBIX Ul W3Y4YEHUS XMMHH, Ha 0a30BOM YPOBHE CpeIHEro obuiero oOpa3oBaHUS,
cocrapisier 68 yacos: B 10 xiacce — 34 vaca (1 gac B Heznenro), B 11 kimacce — 34 vaca (1 yac B Hezpeno).



COIEP/KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI OPraHUYECKO XUMHUHU

IIpeamet oprannueckoit XUMHUM: €€ BOSHUKHOBEHNE, pa3BUTHE U 3HAUEHHUE B ITOJIy4€HHH HOBBIX BEILIECTB U MaTEepHUasoB.
Teopust crpoeHus opraHudeckux coenuHeHnid A. M. ByrtnepoBa, €€ ocHOBHble mojoxeHHs. CTpyKTypHBIE (GOPMYJIBI
OpraHMYECKUX BEIIECTB. ['oMosorus, usoMepusi. XUMHUYECKasl CBS3b B OPraHUUECKUX COCOUHEHUSX — OJMHAPHBIE U KPaTHBIE
CBSI3H.

[IpencraBnerne o KiIaccH(UKAMM OpPTaHMYECKMX BEIIeCTB. HOMEHKIIATypa OpTraHMYeCKHX COSIWHCHHH
(cucTematndeckas) U TpUBHAIBHBIC HA3BAHMS BAYKHEHIINX MIPEICTaBUTENEH KIIACCOB OPTaHMYECKUX BEIIECTB.

OKcIieprMeHTaIbHbIE METOABl M3yYCHHS BEIIECTB M HMX IIPEBpAIICHUI: O3HAKOMIICHHE C 0Opa3laMH OpPraHHYeCKHX
BEIIECTB W MaTepHallaMH Ha HMX OCHOBE, MOICIHPOBAHHE MOJIEKYJ OPTaHHYECKHX BEIIECTB, HAONIOJICHWE W OIHMCAHUE
JIEMOHCTPALMOHHBIX OITBITOB IO MPEBPAIIECHUIO OPTaHMYECKUX BEIIECTB ITPU HarpeBaHHU (TUIaBjIeHHEe, O0YIIIMBaHIE U TOPEHHUE).

Yruaesoaopoast

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH Pl MeTaH U 3TaH — POCTEHIIIe TPEACTAaBUTENN AJIKaHOB: (PU3MUECKHE
1 XUMHUYECKHE CBOMCTBA (peaKkuu 3aMeleHUs U TOPEHUs), HaX0XKICHUE B IPUPOJIE, TOJTyuYeHUE U IPUMEHEHUE.

AJIKeHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKUM psii. OTWICH M MPONMWICH — MpOCTeiIne MpecTaBUTEeNH aJKEHOB:
¢du3nyYecKkre 1 XUMUYECKIe CBOMCTBA (PeaKIMy THAPUPOBAHHS, TAIOTEHUPOBAHUS, THAPATALH, OKUCIICHHS U TIOJIMMEPH3aLli1),
[0JIyYE€HUE U IPUMEHEHHE.

Ankanuensl: OytamgmeH-1,3 u MermnOyramuen-1,3: cTpoeHHe, BaKHEHIIME XWUMHUYECKHE CBOWMCTBA (peakmus
romMepu3anyn). [lomydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJIKWHBI: COCTaB H OCOOCHHOCTH CTPOCHUS, TOMOJIOTHIECKUAN Psill. AIIETHIICH — TIPOCTEHIITNIA PEICTABUTENb aJIKHHOB:
COCTaB, CTPOCHHUE, (PU3NUECKUE U XMMHUICCKHE CBOICTBA (peaKIUU THIPUPOBAHUS, TAIOTCHUPOBAHMS, THIPATAIINH, TOPCHNU),
MOJIy4YeHHE U IPUMEHEHHE.

Apensl. benzon: cocras, crpoenue, Gu3nMUecKue U XUMHYECKUE CBOMCTBA (PEeaKIiK raJoreHUPOBaHUs U HUTPOBAHUS),
NoJyueHue U npuMeHeHue. Tonyon: cocmas, cmpoenue, Qusuueckue u Xumuyeckue ceolcmea (peakyuu 2anlo2eHuposanis u
HUMpO8anus), nonyuenue u npumeneHue. TOKCHUYHOCTh apeHOB. Il'eHeTmdeckas CBSI3b MEXAY YIJIEBOJAOPOAAMH,
MIPUHAAJIEIKAIIUME K Pa3IUIHBIM KJIACCaM.

[TpupoaHbIe HCTOYHUKY yrieBoaopoaoB. [TpupoaHblii ra3 n nonyTHele HeTsIHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.
CriocoOb1 epepaboTKi He()TH: MEpPEroOHKa, KPEKUHT (TCPMUYECKUH, KaTaTUTHYeCKui), muponu3. [IpomayKTel mepepadoTku
He(pTH, X TPUMCHEHHUE B IPOMBIIICHHOCTH U B OBITY. KaMEHHBIN YTOJb U IPOTYKTHI €r0 IepepadoTKH.

JKcIepUMEHTaIbHbIE METONBl M3YYCHHS BEIIECTB W WX NPEBPANICHUI: O3HAKOMIIGHHE C 00Opa3laMHu IUIACTMAcCC,
KaydyKOB M PE3WHBI, KOJUeKIuH «HepTb» U «YTOoIbY, MOIENHpOBaHHE MOJIEKYJ YIIIEBOJOPOIOB M TaIOTEHOMPON3BOIHBIX,
MIPOBEICHUE MIPAKTHICCKON paOOTHI: TOIyICHUE ITHIICHA U H3YUCHUE €TO CBOWCTB.

Pacuérnble 3agaun.

BrruncneHus o ypaBHEHHIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA MM MPOAYKTa
PeaxIy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 HCXOJHBIX BEIECTB UIIH IIPOAYKTOB PEAKIINN).

Kuciopoacoaep:kaniue oprannyecKue coeiMHeHUs

[IpenenbHble 0JHOATOMHBIE CIIUPTHI. METaHO U ATAHOIN: CTpOEHHUEe, (PU3NUECKHE U XMMHUECKHE CBOMCTBa (peakiyu ¢
aKTUBHBIMH MeETaJUIaMH, T'aJOT€HOBOJOPOAAMHU, FOPEHUE), TPUMEHEHHE. BoIopoHbIe CBA3M MEXIYy MOJIEKYJIaMH CIHPTOB.
JeiicTBre MeTaHoJIa M 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaTOMHBIE CHHPTHL. JTHJICHIIMKONb W TJIHIEPHUH: CTPOCHHE, (HU3UYECKHE U XHMHYECKHE CBOWMCTBA
(B3amMOIEHCTBHIE CO MICTOYHBIMH METAJUIaMH, KaUeCTBCHHAs] PEaKIUs Ha MHOTOATOMHBIE CIHPTHI). JlelicTBHE Ha OpraHH3M
yenoBeka. [IpuMeHeHue runepuHa U 3TUICHTITUKOIS.

deHon: CTpOCHNE MOJIEKYIIBI, (PU3UIECKUE U XUMUYECKHe CBOHCTBA. TOKCHYHOCTE (eHomna. [IpumeHenue dernomna.

Anpperunpl U kemonsi. DopManblIeTu, aleTalbIeTH: CTpOeHUE, (QU3MYECKHe M XMMHUYECKHE CBOMCTBa (peakiun
OKHCIICHHS M BOCCTaHOBJICHUS, KAUECTBEHHBIE PEAKINHN), TOJydeHNE U IPUMEHEHNE.

OmHOOCHOBHBIE TIpeAeNbHbIe KapOOHOBBIE KHCIOTHI. MypaBbHHAas M YKCyCHas KHCJIOTBI: CTpOCHHE, (U3UYECKHe U
XUMHUYECKHE CBOWCTBAa (CBOWCTBA, 0OIIMe IS Kjacca KHCIIOT, Peakius dSTepuduKaiyu), IMOJyYeHHEe W NPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KUCIIOTHI KaK MPEACTaBUTEIH BBICIINX KapOOHOBBIX KHCIOT. MbIIa KaK CONM BRICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe JCHCTBUE.

CroxHble 3(¢UpHl KaK NMPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponns ciaoxHbIX 3¢upoB. Xupsl. 'uapomus xupos.
IIpumenenue >xupoB. bronorndeckas poJb :KUPOB.

VYrneBoasl: cocTas, Kiaccu(UKaIys yriieBogoB (MOHO-, TU- U Mojucaxapuasl). ['roko3a — npocTeimmii MOHOCaXapua:
O0COOCHHOCTH CTPOCHHMSI MOJICKYJbl, (M3MYEeCKMEe M XHMMHUYECKHE CBOWCTBa (B3ammozelcTtBue c¢ ruppokxcunom menu(ll),
OKHCJIEHHE aMMHMa4HBIM PacTBOpoM okcuja cepebpa(l), BoccTaHOBiIEHHE, OpOXEHHE TIIIOKO3bI), HAXOXJIEHHE B IIPHPOJIE,
npuMeHeHune, bnonorudeckas posb. Porocunres. PpykTo3a Kak N30Mep TIFOKO3BI.

Kpaxman u nemnonosa kak npupofHsie nonumepsl. CTpoeHHe Kpaxmala U LEeIono3bl. OU3nueckiue U XUMHUYECKUe
CBOKCTBa KpaxMaia (THIPOJIN3, Ka9YeCTBEHHAs PEAKIUsS C HOJOM).




DKcnepyMEHTaIbHbIe METO/Abl W3Y4YEeHWs! BEIIECTB M MX IIPEBpallleHWd: NpOBe/IeHHE, HAONIOJEHHWE W ONHCaHHE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKI[UH OJHOATOMHBIX CIIUPTOB (OKHCIEHHUE 3TaHOJIa OKCHIIOM
menu(ll)), MHOroaroMHbIX CHUPTOB (B3auMmojelcTBHe TimuepuHa ¢ ruapokcupom wmeau(ll)), ampaernmoB (okucieHue
aMMHUayHBIM pacTBOpoM okcuia cepedpa(l) n ruapokcunom menu(ll), B3ammoznelcTBUe KpaxMalla ¢ MOJIOM), NPOBEICHUE
MIPaKTHYECKOH pabOThI: CBOWCTBA PacTBOpPa YKCYCHOM KUCIIOTHI.

PacuétHrle 3amayn.

BerunciaeHus o ypaBHEHHIO XUMHYECKOM peaknnu (Macchl, 00bEMa, KONMNYECTBA HCXOJHOTO BELIECTBA MM MIPOTYKTa
PEaKIUK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 HCXOAHBIX BEIIECTB M HPOJYKTOB PEaKIIHH).

A3oTcozeprKkamiie OpraHn4ecKiue COeANHEHUS.

AMWMHOKHCIIOTHI Kak aM(OTEpHBIE OpraHNYecKrue coeTuHeHNA. DU3NIECKHe 1 XUMHUECKHE CBOMCTBA aMHHOKHCIIOT (Ha
IpuMepe TIHunuHa). bruonornueckoe 3Ha4eHIe aMUHOKUCIOT. [lenTust.

Benku xak nmpuposHble BEICOKOMOJIEKYJISIpHBIE coeAnHeHus. [lepBruyHas, BTOpUYHAs U TPETHYHAsI CTPYKTypa OCNKOB.
XUMH4ecKre CBOMCTBA OEITKOB: THAPOJIN3, IEHATYPALHsl, KaUeCTBEHHbIEC PEaKIUU Ha OCIIKH.

DKcneprMeHTaIbHbIE METOJIbl M3YUEHHS BELIECTB M UX MPEBPALIEHUHA: HAOII0ICHNE U ONMCAaHUE AEMOHCTPALMOHHBIX
OIIBITOB: IGHAaTypauus OSIIKOB PU HarpeBaHHUM, [[BETHBIC PEAKLIUH OEJIKOB.

BoicokoMos1eKyJISIpHBIE COeTHHEHHUS

OCHOBHBIE TOHATHSA XUMHH BBICOKOMOJIEKYJIIPHBIX COCAMHEHWH: MOHOMEp, MOJUMEp, CTPYKTypHOE 3BEHO, CTEHEHb
MOJMMEPHU3aLNH, CpPeAHSAs MOJISKylIapHas Mmacca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJISIPDHBIX COCOUHEHHH —
TIOJIMMEPHU3aNs U TOJINKOHACHCAIHS.

OKCIEepUMEHTAIBHBIE METOJBI M3YUYCHHUs BEIIECTB M MX NPEBPALICHUH: O3HAKOMIIEHHE C 00paslaMi IMPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayJyKOB.

MexXnpeaMeTHbIe CBSI3H.

Peanuzaius MeXNpeIMETHBIX CBsI3€il NMpH M3y4eHHUH oOpraHudeckoil xumuu B 10 Kiacce OCYIIECTBIISETCS uepes
UCIIONIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK W MOHSTUH, SBISIONIMXCS CUCTEMHBIMHU JUIA OTIEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJTIA.

OOmme ecTecTBEHHO-HAayuHbIE TOHATHS: SBJICHWE, HAy4yHbIH (aKkT, TUIMOTE3a, 3aKOH, TEOpHs, aHali3, CUHTE3,
KiaccuduKanys, NepuoJUIHOCTh, HAaOII0JCHNE, U3MEPEHHE, SKCIIEPUMEHT, MOISTUPOBaHHE.

dusuka: marepusi, JHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPTeTUUECKHH YPOBEHb, BELIECTBO, TEJ0, 00BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, (PU3NIECKUE BEINYNHBI U €IUHULBI NX U3MEPCHUS.

Buonorus: knerka, opranmsMm, Onocdepa, OOMEH BEHIECTB B OpraHu3Me, ()OTOCHHTE3, OHMOIOTHYECKH AKTHBHBIC
BemiecTBa (OCITKH, YIICBOIBI, JKUPHI, (PEPMEHTEI).

I'eorpadus: MuHEpaIBl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOMIAEMBbIE, TOIIINBO, PECYPCHI.

TexHoJOTHA: IHUIIEBBIE IMPOAYKTHI, OCHOBHI PAallMOHAIBHOTO IHUTAHHS, MOIOIINE CPEJCTBA, JICKAPCTBEHHBIE W
KOCMETHYECKHE MpeIapaThl, MaTepHAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHHU

Xumudeckuit aneMeHT. AToM. SAnpo aroma, H30TOIBI. DIEKTPOHHAsA 000JI04YKa. DHEPreTHUECKHE YPOBHH, TT0LyPOBHH.
AToMHBIE OpOHTany, s-, pP-, d- ameMenTsl. OCOOEHHOCTH pacipeaeieH s 3JEKTPOHOB MO0 OPOUTAISIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX NEPHONOB. DIIEKTPOHHASI KOH(PHUTYpALUs aTOMOB.

[lepronndeckuii 3akoH u [leprnogudeckas cucrema XuMuaeckux aiemenToB /1. 1. Menzaeneesa. CBSA3b IEPHOANIECKOTO
3akoHa u Ilepuonuueckoil cucreMbl xumMuueckux 3jemeHToB [I. 1. MenneneeBa ¢ COBpEMEHHOU TEOPUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHIUYECKUX AJIEMEHTOB B 00pa3yeMBIX MU MPOCTHIX M CIOKHBIX BEIIECTB MO IPyIIamMm
1 TieproAaM. 3HaueHHe MepHoINIecKOro 3aKOHa B PA3BUTHH HAYKH.

Crpoenue BeniecTBa. XMMHUUECKas CBsI3b. BUIBI XUMHYECKO CBSI3M (KOBaJIEHTHAs HEMOJISIPHAs U TOJISIpHAst, HOHHAS,
MeTajnyeckas). MexaHu3Mbl 00pa30BaHMs KOBICHTHOH XMMHYECKOH CBsi3M (OOMEHHBIH ¥ JOHOPHO-aKIENTOPHBIN).
BonoponHnas cBs3b. BaneHTHOCTD. DnekTpooTpunaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbBI: KaTHOHBI U aHUOHBI.

BemiectBa MONEKYJNApHOrO M HEMOJIEKYJSIPHOTO CTPOEHMA. 3aKOH MOCTOSHCTBA COCTaBa BEILECTBA. HIIBI
KPHUCTAJNINYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAJUINYECKOH PEIIETKY.

[onsaTtue o nucnepcHbIX cucTeMax. MICTHHHBIE U KOJIIOMIHBIE pacTBOPLL. MaccoBast OIS BELIECTBa B pacTBOPE.

Knaccupukamuss HeopraHumdeckux coequHeHHH. HoMmeHkiaTypa HEOpPraHHYeCcKHX BeIIeCcTB. | eHeTHdYecKas CBS3b
HEOPraHUYECKUX BEIIECTB, IPUHAUICIKAIINX K PA3JIMUHBIM KJlaccaM.

Xummdeckas peakuus. Kimaccupukanus XUMHYECKHUX PEaKIMid B HEOPTaHWYECKOH M OpraHMYecKOW XUMHH. 3aKOH
COXpaHEHHs MacChl BEUIECTB, 3aKOH COXPAaHEHHUS U IIPEBPAIICHHUS SHEPTHH P XUMHUYECKUX PEAKIINAX.

CKOpoCTh peaknuu, €€ 3aBHCHMOCTh OT Pa3NUUHBIX (PakTopoB. OOpaTHMBIE peakIiu. XHUMHYECKOe DPaBHOBECHE.
®DaxTophl, BIUAIOLINE HA COCTOsIHUE Xumuieckoro pasHosecusl. I[Ipunuun Jle Illarense.

Dnekrposutnyeckas aucconuanus. CuiibHble M ciiadble dmeKkTpoiauThl. Cpela BOAHBIX PAacCTBOPOB BELIECTB: KUCIasd,
HelTpanbHasl, IeI0YHas.

OKUCIUTENTHHO-BOCCTAHOBUTEIIBHBIE PEAKIIHU.



DKcnepyMeHTaIbHbIe METOJbl W3y4YEeHWs] BELIECTB M WX NpeBpalleHHH: aeMoHcTpanus tadbmun «llepnoguyeckas
cucteMa xumudeckux syemeHnToB J[. 1. MenneneeBa», u3ydeHue Mojelieldl KPHUCTAUIMYECKHX PEUIETOK, HAONIOAEHHE W
OINMCAaHUE JIEMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OIMBITOB (pa3io)keHHE MEPOKCHA BOIOpPOJA B MPHUCYTCTBHU KaTalu3aTopa,
OIIpeJieTICHUE CPEbl PACTBOPOB BELIECTB C MIOMOIIBIO YHHBEPCAIFHOTO MHAMKATOPA, PEaKI[1 HOHHOTO 00MEHa), IIPOBEICHHE
MIPaKTHYECKOH paboThl «BiusiHue pa3anyHbIX (pakTOPOB Ha CKOPOCTh XMMHUUECKOH PEaKIUm).

PacuétHrle 3amayn.

Pacuétsl 10 ypaBHEHHAM XMMHUYECKHUX PEAKLMM, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETBI, paCUETHI C UCIIOJIB30BAHUEM
MIOHATHUS «MACCOBAast 10JIS BELECTBAY.

Heoprannuyeckasi Xumms

Hemerannel. Ilonoxxenue nHemeramioB B llepuoanueckoil cucreme xumudeckux sneMmeHToB [. M. MenpeneeBa u
0COOEHHOCTH CTPOCHNUS aTOMOB. PHU3UIECKHE CBOHCTBA HEMETAIUIOB. AJUIOTPOINS HEMETAIUIOB (Ha IPUMEPE KUCIOPO/a, CEPHI,
¢docdopa u yraepona).

XUMHYECKUE CBOWMCTBA BAXKHEHIIMX HEMETAJUIOB (TaJlOr€HOB, CEpbl, a30Ta, (ocdopa, yriaepoaa M KpeMHUs) U UX
COEUHEHUH (OKCUJOB, KUCIOPOACOACPKALIUX KUCIOT, BOIOPOAHBIX COEAUHEHUH).

IIpuMeHeHNEe Ba)KHEHIINX HEMETAIJIOB U UX COSAUHEHUH.

Meranet. [Tonoxxenue metanios B [Ilepuoandeckoii cucreme xumuueckux aaeMenToB J1. 1. MenaeneeBa. OcobeHHOCTH
CTPOEHHSI DJICKTPOHHBIX 000JI0YEeK aTOMOB MeTawioB. OOume Qusnyeckue cpolictBa merayuioB. CIuiaBel MeETalIOB.
DNEKTPOXUMHUUECKUN Psii HAPSDKEHUH METAIIIOB.

XuMUdecKkne CBOWCTBA BaKHEHITNX METAIUIOB (HATPHUN, KANWH, KAJIBIIUA, MATHAH, alIOMUHHAN, IIHHK, XPOM, XKeJe30,
MeJlb) U UX COEANHECHUH.

OO0mwue cnocoObl moaydeHus MeTaJuIoB. [IpuMeHeHne MeTauIoB B OBITY M TEXHUKE.

OKcIepUMEHTaIbHbIE METOJBI U3YYEHHs BEIECTB U UX MPEBPAILCHHUN: M3y4eHUE KOJIEKIHU «MeTalbl U CIIIaBbDy,
00pasLoB HEMETAIIOB, PEIICHHNE KCIIEPUMEHTAIBHBIX 3a/1a4, HAaOMI0JeHUE U ONMCaHHEe JEMOHCTPALMOHHBIX U Ja00PaTOPHBIX
OTIBITOB (B3aMMOJICHCTBHE THIPOKCHAA AIOMHHHSA C PACTBOPAMM KHUCIOT M ILeNouYel, KaueCTBEHHbIE PEaKLUH Ha KaTHOHBI
METaJJIOB).

Pacuérnble 3anaun.

Pacu€rel Macchl BemiecTBa WM 00bEMa ra30B 110 M3BECTHOMY KOJHMYECTBY BELIECTBA, Macce MM 00BbEMY OJHOTO W3
YUYacTBYIOLIMX B PEaKkIWHU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJYKTOB PEAKIMH, €CIH OJIHO H3
BEIIECTB MIMEET IPUMECH.

XuMus U KU3Hb

Ponp xumMum B oOecneyeHWM SKOJOTMYECKOW, SHEPreTHYEeCKOW M IMUIIEBON OE30IacHOCTH, Pa3sBUTHUH MEIUIHMHBI.
[NonsATne 0 Hay4HBIX METOJAX MO3HAHUS BEIIECTB M XMMUYECKHX PEaKIUH.

IMpencraBnennst 00 0ONIMX HAYYHBIX MPUHIMIIAX TPOMBIIUICHHOTO ITOJYYEeHHUS BXKHEHIITNX BEIIECTB.

UYenoBek B MHpE BELIECTB M MaTEpUANIOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTEpUallbl, KOHCTPYKIIMOHHBIE MaTepHUalbl,
KpacKH, CTEKJIO, KepaMUKa, MaTepUaJIbl I 3JIEKTPOHUKH, HAHOMATEPHAbl, OpraHNYeCKHe 1 MUHEPAIbHBIE YI0OpEHHS.

XuMHsT ¥ 370pOBbE 4YelOBeKa: IPaBMJIa HCIIOJIB30BAHMSA JIEKAPCTBEHHBIX IIPEMapaToB, MpaBmiIa 0O€30IacHOro
HCTIOB30BaHUs NPENapaToB OBITOBOM XUMHH B TIOBCEAHEBHON )KU3HU.

MexnpeaMeTHbIE CBS3U.

Peanuzarus MeXmnpeaMeTHBIX CBSA3eH NP M3ydeHUH oOIiel M HeopraHmueckod Xxumuu B 11 kmacce ocymiecTBisercs
yepes MCII0Ib30BaHNE KaK O0IINX €CTEeCTBEHHO-HAYUHBIX TOHATHI, TaK ¥ MOHATHH, SIBISIOUIMXCS CUCTEMHBIMH AJIS OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmmue ecTecCTBEHHO-HAy4YHbIE MOHATHS: HAy4YHbIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KIaccu(uKanus,
MIepUOANYHOCTD, HAOIOACHHE, SKCIIEPIMEHT, MO/ISIUPOBAaHIE, HU3MEPEHHE, SIBICHHE.

®dusnka: MaTepusl, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PaAHOaKTUBHOCTb, MOJIEKYIA,
SHEPreTUYECKHi YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BELIECTBa, (PU3NIECKUE BEIMUUHbBI U €ANHHIIBI UX
HM3MEPEHHs], CKOPOCTb.

Buonorus: kieTka, opraHu3M, SKocHcTeMma, Onocdepa, Makpo- W MHKPOIJIEMEHTHI, BUTAMHHBI, OOMEH BEIECTB B
OpraHu3Me.

I'eorpadus: MuHEpaBl, TOPHBIE TIOPOABI, MTOJIE3HBIE HCKOTIAEMBIE, TOIUTHBO, PECYPCHI.

TexHonmorus: XWMHUYECKas MPOMBIIIICHHOCTb, METAJUTyprusi, MPOM3BOJACTBO  CTPOMTEIBHBIX  MAaTEPHAJIOB,
CeNBbCKOXO03SMHCTBEHHOE MPOM3BOJICTBO, NMHIIECBAsT MPOMBIIUICHHOCTD, (hapMaleBTHYECKasi MPOMBIIUIEHHOCTh, MPON3BOICTBO
KOCMETHYECKHX  IpenapaToB, MPOU3BOJICTBO  KOHCTPYKIMOHHBIX  MAaTEpUaNOB, JJIEKTPOHHAs  MPOMBIIUIEHHOCTD,
HaHOTEXHOJOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA

BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
JUYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOCHHS OOYYAIOUIMMHKCS MPOrPaMM CPETHETO OOIIEero
00pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHbIM). Hay4HO-MEeTOAMYeCKOil OCHOBOW i pa3paboTKU
IUTAHUPYEMBIX PE3yJIHbTATOB OCBOCHUS IIPOTPAMM CPETHETO O0IIET0 00pa30BaHUS SBJISIETCS CUCTEMHO-ACATEIbHOCTHBIN MOIXOI.

B cOOTBETCTBUM C CUCTEMHO-JEATEILHOCTHBIM MOAXO0/IOM B CTPYKTYpE JTUUHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MpeaMeTa
«XuMmus» Ha ypOBHE CPEIHET0 00IIero 00pa3oBaHMs BEIICIICHBI CISAYIOMIAE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIUMUCS POCCHICKON TpaXTaHCKOW WACHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITENIBHOCTH U CaMOOIIPENEIECHHUIO;

HAJIMYHE MOTUBAINU K O0YICHHUIO;

IIeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH Ha OCHOBE KITIOYEBHIX IIEHHOCTEH W MCTOPHUYCCKHX
Tpanummii 6a30Boi HAYKH XUMUM;

TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBAThCS B CBOCU NEATCIBHOCTH IICHHOCTHO-CMBICIOBBIMH
YCTaHOBKAaMH, MPUCYIIUMHU [IEJTOCTHOM CUCTEME XUMHUECKOTO 00pa30BaHus;

HaJIMYKMC MMPaBOCO3HAHUA IKOJIOTUYECKOH KYyJbTYPBbI U CHOCOOHOCTH CTaBUTH 1ECJIn U CTPOUTD KU3HCHHBIC ITUIAHBI.

JIMuHOCTHBIC PE3ybTaThl OCBOCHHS MpeaMeTa «XHUMHsS» TOCTHTAlOTCS B CAMHCTBE y4YeOHOW W BOCIHMTATEIBHOM
ACATCIIBHOCTU B COOTBETCTBHUU C T'YMAaHUCTUYCCKUMU, COOUUOKYJIBTYPHBIMU, 1YXOBHO-HPABCTBECHHBIMU ICHHOCTAMU U UACaIaMU
pOCCHﬁCKOFO rpaxXxJaaHCKOro O6HICCTBa, MPUHATBIMU B O6U_ICCTBG HOpMaMH MU IIpaBUJIaMU TTOBCIACHUA, CHOCO6CTByIOIlII/IMI/I
TporieccaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPaBCTBEHHOTO CTAHOBJICHHUS JINTHOCTH O0YYAFOIINXCSI.

JImgHOCTHBIE pe3yNbTaThl OCBOCHUS IpeAMeTa «XUMILD OTPaKaroT c(OPMHUPOBAHHOCTH OINBITAa ITO3HABATEIHHOW H
MIPAKTUIECKOH eATeTFHOCTH 00yJaroImnXCs IO PeaTn3alii IPHHATHIX B 00IIeCTBE IICHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:xkiaHCKOro BOCIUTAHUSA

0CO3HaHHA 00yJaAIOIUMHUCS CBOMX KOHCTHTYIIHOHHBIX TIpaB M 00s3aHHOCTEH, YBaXKCHUS K 3aKOHY H MIPABOTIOPSIKY;

NPEACTABJICHNA O COLMAIIbHBIX HOPpMaXx U IMpaBujIax MEKINYHOCTHBIX OTHOILICHUH B KOJIJICKTUBC,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NESTENbHOCTH MpPU CO3AaHHM Y4YEOHBIX IPOEKTOB, PEIICHUH YYEOHBIX W
TIO3HABATCIIbHBIX 3a/ia4, BHIOJIHCHUN XUMHUYCCKUX SKCIIEPUMCHTOB,

CHOCOOHOCTH MOHMMATh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY M apryMEHTBI JPYTUX NPU aHaIW3e Pa3IHYHBIX
BUJIOB YUCOHOM JEATEIBHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOILIEHUS! K HCTOPUUYECKOMY M HAyUYHOMY HACJIEUIO0 OT€YECTBEHHON XUMMUU;

YBa)KEHUS K MPOIECCY TBOPUYECTBA B O0JACTH TEOPHH M MPAKTUYECKOTO MPUMEHEHHS XUMHH, OCO3HAHHUS TOTO, YTO
JOCTIDKEHHSI HAYKHA €CTh Pe3yNbTaT IUTHTEIBHBIX HAONIOACHUH, KPONOTIMBBIX 3KCIIEPHUMEHTAIBHBIX MOUCKOB, OCTOSHHOTO
TpyZla YYEHBIX U IPAKTUKOB;

HWHTEpeca U M03HABATEIHHBIX MOTHBOB B TIOJTYYEHUH U TIOCIEAYIONIEM aHAIN3¢ HHPOPMAIIUH O TIEPEIOBBIX JOCTIKESHIIX
COBPEMEHHOMN OTE€YECTBEHHON XUMUY;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O0 CO3HAHUSA, OTUYECKOI'O NMOBEACHUS,

CHOCO6HOCTI/I OIICHMBATh CUTyalHH, CBA3AHHBIC C XUMUYCCKHUMU SABJIICHUAMH, U IMPUHUMATb OCO3HAHHBIC PCIICHUA,
OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U HEHHOCTH,

TOTOBHOCTHU OLICHHBAThH CcBOE TMOBEACHUEC U MOCTYIIKU CBOUX TOBapHH.[eﬁ C HOSI/IHI/If/'I HPABCTBCHHBIX U ITPABOBLIX HOPM U
OCO3HAHME MOCIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPbI 310POBbSI:

MMOHUMAaHHS IIEHHOCTEH 3M0pOBOTO W 0e30macHOro oOpas3a >KM3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PH3HUYECKOMY H TICHXHYECKOMY 3I0POBBIO;

cOONFONIeHNsI TIpaBWII OE30MAaCHOTO OOpalleHHs C BEIECTBAMU B OBITY, MOBCCIHCBHOH KH3HH H B TPYIOBOH
JIESITENIbHOCTH;

TIOHUMAaHUA MOCHHOCTU IIpaBUJI HWHIAWBUAYAJIBHOIO MW KOJUIEKTHUBHOTO 0€30I1acHoOro NOBCACHUA B CHTyalluAX,
YIPOKAOIINX 3I0POBBIO M KU3HU JTIO/ICH;

OCO3HAHMA MOCIEICTBUH U HEMIPHUATHUS BPEIHBIX IMPUBBIYEK (YIIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYPEHHS);

5) TpynoBOro BocnuMTaHMA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIbCKONW JAESITeNbHOCTH, OOIIECTBEHHO IOJIE3HOH,
TBOPUYECKOH M IPYruX BUIAX JAESATEIbHOCTH;

YCTaHOBKHM Ha aKTHBHOC y4YacTHE B PCIICHHH NPAKTHYSCKUX 3a/1a4 COIMAJIbHON HANPaBJICHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIB);

HWHTEpeca K MPAKTUIECKOMY H3YUYCHHIO TPodeccuii pa3IinaHOro poJia, B TOM YMCIIC HA OCHOBE MPUMEHEHHS IIPEIMETHBIX
3HaHUN N0 XUMUH;

YBaXXEHUS K TPYLy, JIOASAM TPyia U pe3yibTaraM TPyAOBOH IeATeIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAILHOW TPACKTOPUH 00pa3oBaHus, Oyaymiei npodeccun u peaau3aliu
COOCTBCHHBIX KM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH
o0111ecTBa;

6) ’K0JI0r14YecKOro BOCIUTAHMS

9KOJIOTHUYECKHU 1EIecO00pa3HOro OTHOLIEHHS K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIle;

MTOHUMaHHA TJIO0ATBHOTO XapakTepa IKOJOTHMYECKUX MpoOiIeM, BIUSHUS SKOHOMHYECKHX IIPOIECCOB HAa COCTOSHHE
MIPUPOAHON U COLIUANIBHOM Cpelbl;

OCO3HaHHWA HEOOXOAMMOCTH WCIIONB30BAaHUS JOCTI)KCHHH XWMHUHM [IJIsI pEIIeHHS BOIPOCOB PaIMOHAIHLHOTO
MIPUPOIOTIOIH30BAHUS;

AKTUBHOTO HENPUATHS AEUCTBUI, MPUHOCAIIUX BPEN OKPYKAOIIEH NPUPOAHOM CpeAe, YMEHHUs NPOTrHO3UPOBATH
HEOJIaroNpHUATHRIC YKOJIOTHYECKIE MOCIEACTBIS MPEIIPUHIMAEMBIX ISHCTBUH U IPEAOTBPAIIATh HX;

HaJM4Yusl Pa3BUTOTO JKOJOTMUYECKOTO MBIIIJICHUS], 9KOJOTHYECKON KYyJIbTYphI, OMbITa AEATEIHLHOCTH SKOJIOTHYECKON
HampaBJICHHOCTH, YMEHHS PYKOBOJACTBOBAaThCS HMH B T03HABAaTEIbHOW, KOMMYHUKATUBHON M COLIMAIBLHOW MPAKTHKE,
CIOCOOHOCTH U YMEHHSI aKTUBHO MPOTHBOCTOSTH UACOJIIOTUH XeMOoGhoOuH;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONICTO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHOMN
MIPAKTUKH;

TTOHUMAaHHSA CTICITU(PUKN XUMUHU KaK HaAyKH, 0CO3HAHUA €€ poiH B (GOPMUPOBAHNH PALIMOHATHHOTO HAYYHOTO MBIILICHHUS,
CO3/IaHUH IEJOCTHOTO MPEACTABICHUSI 00 OKpPYIKAIOIIEeM MHUpe KaK O €IMHCTBE IPUPOJIBI U YeTIOBEKA, B MO3HAHUU MPUPOITHBIX
3aKOHOMEPHOCTEH U PEUICHUN TIPOOIIeM COXpaHEHHUS IIPUPOTHOTO PABHOBECHS;

yOeX)IEHHOCTH B 0COO0H 3HAUMMOCTH XUMHH [T COBPEMEHHOH IUBIIIN3AINH: B €€ TYMaHIUCTUICCKOM HAPaBICHHOCTH
1 BaXHOW PO B CO3JaHUH HOBOH 0a3bl MaTepHAILHONW KYJIBTYPHI, PEIICHIH TIIO0AIBHBIX IPOOIIEM YCTOHIHBOTO Pa3BUTHL
YeJIOBEYCCTBA — CHIPHEBOI, YHEPTETUUCCKOM, THIICBON M SKOJIOTHUECKOM OE30MaCHOCTH, B PA3BUTHH MEAUIIMHBI, 00CCTICUCHUH
YCIIOBHH YCIICITHOTO TPY/Ia M SKOJOTHYECKH KOMGMOPTHO KU3HU KAKIOT0 YicHa O0IIECTRa;

eCTeCTBeHHO-Hay‘IHOﬁ TpaMOTHOCTU: NOHMMaHHA CYHIHOCTU METOHOB IIO3HAHWA, HCHOJB3YCMbIX B C€CTCCTBCHHBLIX
HAyKax, CIIOCOOHOCTH HCIIOJB30BaTh IOJy4YaeMble 3HAHWS Ui aHadu3a U OOBSICHCHUS SIBICHHH OKDYXXAIOIIEr0 MHpa H
MIpOoUCXoada1ux B HEM I/I3MeHCHI/II‘/II, YMEHUA ACjiaThb O6OCHOBaHHI:Ie 3aKJIIOUYCHUA Ha OCHOBE HAayYHBIX (baKTOB U UMCHOIUXCA
JaHHBIX C HEJIBIO MTOJTYUCHHA JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOATENFHO HCIIONB30BaTh XUMUYECKUE 3HAHUS IUIA PEIICHUS MPOOJIeM B PeaJbHBIX JKU3HCHHBIX
CUTYAIVSX;

HWHTEepeca K O3HAHUIO B UCCIIET0BATEIbCKON ICATEIIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPBIBHOMY OOPa30BaHHUIO M CaMOOOpa30BaHUIO, K AKTUBHOMY ITOJTyYECHHIO HOBBIX
3HaHUI{ IT0 XMMHHU B COOTBETCTBHU C XKU3HCHHBIMH TIOTPEOHOCTSIMU;

HHTEepeca K 0COOCHHOCTSIM TPYAa B pa3IH4YHBIX chepax MpodecCHOHATBHOMN NesTeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yUeOHOTO MpeaMeTa « XUMUsS» Ha YPOBHE CPETHEro OOIIero o0pa3oBaHHUs
BKJIFOYAIOT:

3HAYUMBIe [UIs1 (POPMHUPOBAHUS MUPOBO33PEHHUS 00YHAIOIINXCSI MEXKTUCLIUILTMHAPHBIE (MEXIPEAMETHBIE) O0LIeHAYYHbIE
TIOHATHA, OTpaXXkaromue MCJIOCTHOCTH Haqu0171 KapTUHBI MHpa U CHCL[I/I(I)I/IKy METOAOB TIO3HAHHA, HCIIOJB3YEMBIX B
€CTECTBEHHBIX HayKaxX (Marepusi, BELIECTBO, JHEPTHs, SBJICHHE, IPOLECC, CUCTEeMa, Hay4HbIH (DaKT, MPHHIUIL, THIIOTE3a,
3aKOHOMEPHOCTB, 3aKOH, TEOPHs, UCCIICIOBaHHE, HAOMIOICHIE, H3MEPEHHE, SKCIIEPIMEHT U APYTHE);

YHHUBEpCallbHble Y4eOHbIC eicTBUs (ITO3HAaBAaTENbHBIC, KOMMYHHKATHUBHBIC, PETYISTHBHEIC), OOECIECUHBAIOIINE
(dopmMupoBaHre QPYHKIIMOHATEHOW TPAMOTHOCTH M COIIHATBHON KOMIECTEHITNH 00yYarOIIUX CS;

CrocOOHOCTh  OOYYAIOUINXCS HCIIONB30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MHPOBO33PEHUCCKUE 3HAHUS H
YHHBEpCaJIbHBIC YUCOHBIC NCHCTBUS B TO3HABATEIBHOM U COITMABHOMN ITPAKTHKE.

MeTaHpe}lMeTHBIG pE3YyIbTAThI OTpaxaroT OBJIAZICHHUEC YHUBEPCAJIbHBIMHA y‘IGGHHMI/I IIO3HABaTCJIIbHBIMHU,
KOMMYHHUKATUBHBIMU U PETYIATUBHBIMHA HCﬁCTBHHMH.

OBy1ajjeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYecKne JAeiicTBUS:

CaMOCTOSITENBHO (POPMYJIUPOBATH U aKTyJTM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OIPEACIATE LEIN ACATCIBHOCTH, 3aaaBas IapaMEeTpbl M KPUTCPUU HX TOCTUIKCHHUSA, COOTHOCHUTH PE3YJIbTAThbI
JIESITEJIbHOCTH C IOCTABJIEHHBIMHU LEJISIMU;

HCIOJIb30BaTh PU OCBOEHUH 3HAHUI MPUEMBI JIOTHUECKOTO MBILIUIEHUS — BBIACISATH XapaKTEePHbIE MPU3HAKY MOHITHH 1
YCTaHABJINBATh UX B3aHMMOCBSI3b, HCIIOJIh30BaTh COOTBETCTBYIONINE OHATHS JJIs1 OOBSICHCHHS OTJCIBHBIX (DAKTOB W STBJICHHUIA;

BBEIOMPATh OCHOBAHUS M KPUTEPHH JJIS KIACCU(PHUKAIINN BEIECTB U XUMUUCCKUX PEaKIUi;

YCTaHaBJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBA3H MEXKIY N3y4aeMbIMU SIBICHUSIMU;

CTPOHTH JIOTUYECKUE pACCYyXICHHS (MHIYKTUBHBIC, NCIYKTHBHBIC, MO aHAJOTHH), BBIIBISATH 3aKOHOMEPHOCTH U
IIPOTUBOPECYHNA B paCCMATPUBACMBIX ABJICHUAX, (bOpMyJ'IPIpOBaTB BBIBOJIbI U 3aKJIHOYCHHUA,

MIPUMEHSATh B TIpoOIlecce MO3HAHMS, MCTIONb3yEeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJIENH, TPeoOpPa30BLIBAT
MOJEILHBIC TIPEICTABICHIS — XUMHUYECKUN 3HAK (CUMBOJI) dJIeMEHTa, XUMHUUIecKas (GopMysa, ypaBHEHHE XUMHUUECKON peaKIIiu



— IIPY pelICHUH Y4YeOHBIX IT03HABATEIbHBIX M IPAKTUYECKUX 33/1a4, IIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC IPEJICTABICHHS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB N3yYaeMBbIX BEIECTB M XMMHUUECKHX PEaAKIHH.

2) 6a30BbIe HCCIeA0BATEIbCKHAE eliCTBUA:

BJIaJIeTh OCHOBAMH METO/IOB HAYYHOTO ITO3HAHUS BEIIECTB M XUMMUUECKHUX PEAKIHH;

(bopMyJIMpOBaTh LIENU U 331a4H UCCIIEJOBAHMSI, UCTIONb30BATh ITOCTABJICHHBIE U CAMOCTOSATEIBHO CHOPMYIINPOBAHHbIC
BONPOCHl B Ka4deCTBE WHCTPYMEHTAa MO3HAHMS M OCHOBBI Uil (OPMHUPOBAHUS THIIOTE3Bl IO IPOBEPKE IPaBIIIBHOCTH
BBICKA3bIBAEMbIX CY>KACHHH;

BJaJICTh HABBIKAMHU CAMOCTOSATEIHHOTO MIIAHMPOBAHHSA U IPOBEICHHUS YIEHHUECKUX 3KCIIEPIMEHTOB, COBEPILICHCTBOBATh
yMeHHS HaOIIONaTh 32 XOAOM IIPOIecca, CaMOCTOSTENEHO MPOTHO3UPOBATE €r0 Pe3yibTaT, (hopMyTHpOBaTh OOOOIIEHUS U
BBIBOJIBI OTHOCHTEIIFHO JOCTOBEPHOCTH PE3yIbTATOB HCCIIEIOBAHNS, COCTABIISTE 0OOCHOBAHHBIM OTUET O MPOAEIAHHOH pabdore;

pUOOpeTaTh ONBIT YYCHWIECKOW HCCIENOBATENbCKOH W MPOEKTHOHM MESTENbHOCTH, MPOSBIATH CIIOCOOHOCTH W
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pEIICHHs INPAaKTUYECKUX 3a7ady, NMPUMEHEHHIO Pa3IMYHBIX METOIOB
TIO3HAHMSI.

3) padorta ¢ uHpopManHeii:

OPHEHTHPOBATHCS B PA3NIMYHBIX HCTOYHHMKAaX HHGpOpManuu (HAYYHO-TIONYJISIpHAs JHMTeparypa XUMHUYECKOTO
COJIep)KaHusl, CIIPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa), aHaNIM3UpPOBaTh HMHGOPMAIMIO Pa3IUYHBIX BHIOB U (OpM
NPE/ICTaBICHNUS, KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTH;

(hopMyIIMpPOBaTh 3aMPOCHl U MPUMEHSATH Pa3INYHbBIE METOJBI TIPH MOUCKE W 0TOOpEe MH(OPMAINK, HEOOXOAUMOHN IS
BBINTOJTHEHHS YIEOHBIX 3a/1ad ONPeeIEHHOTO THIIA;

IpUOOpeTaTh OMNBIT HCIOJIB30BAHMSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHMH M PA3IMYHBIX ITOMCKOBBIX
CHCTEM;

CaMOCTOSATENILHO BBIOMpaTh ONTUMaNbHYIO (OpMy MpeacTaBiIcHUs nHpopManuu (cXeMbl, Tpad¥KH, JHArpaMMBI,
TaOIUIBl, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIA SI3bIK B KauecTBE CpPEACTBA INpHU paboTe ¢ XUMUYECKOW HH(DOpMaLuUen: NPUMEHSTh
MeXNpeaMeTHble ((pU3nYecKue 1 MaTeMaTHYeCKue) 3HaKi U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATypbl, HOMEHKIIATYDPY;

HCIIOJB30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HAIJIAHOCTH.

Ogjagenne yHuBepcaJbHBIMH KOMMYHHKATHBHBIMH J1€fiCTBUSIMU:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOH TeMbl B XOJA€ IWajora W/WIM TUCKYCCHUH, BBICKa3bIBaTh HJICH,
(hopMyIIMPOBATH CBOM NMPEIIOKEHHUSI OTHOCHTEJIFHO BBITIOJIHCHNUS MIPEJIOKCHHOH 3a1a4H;

BBICTYNATh C TIPE3CHTANNEH PE3YJIbTATOB TO3HABATEIEHOMN AEATEIHHOCTH, TOJIYYEHHBIX CAMOCTOSATEIHHO HIIH COBMECTHO
CO CBEpPCTHHKAMH IIPH BBIIOJHEHHH XHUMHUYECKOTO 3KCIEPUMEHTa, INPAKTUYECKOH pabOoThl 10 HCCIEIOBAaHHIO CBOWCTB
N3y4aeMBbIX BEIIECTB, peali3aliy Y1eOHOT0 MPOeKTa U (POPMYIMPOBATH BHIBOBI IO PE3YJIbTaTaM IPOBEAEHHBIX UCCIIEIOBaHIH
IyTEM COTJIACOBAHUS MO3UINN B X0OZ€ 00CyXAeHH U 00MEHA MHEHUSIMH.

OBiaeHne yHUBEPCAIbHBIMHU PeTryIATHBHBIMH 1eHCTBHAMU:

CaMOCTOSATENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO AEATEIBHOCTD, ONpEAesss e€ el U 3a/auH,
KOHTPOJIUPOBATh U 110 MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH TIpeJIaraeMblii aITOPUTM AEHCTBUI ITPU BBHINIOJIHEHUH YYEeOHBIX
U UCCJIEJIOBATEIbCKUX 3a/1a4, BhIOUpaTh Hanbosee 3(h(GeKTUBHBIN CIIOCO0 MX PEIIeHHUs ¢ YYETOM MOJy4YEHHs HOBBIX 3HAHHUH O
BEIIECTBAaX M XMMHUUECKHX PEAKIUSIX;

OCYIIIECTBIIATE CAMOKOHTPOJIb CBOEH JIESTETFHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

OPEJIMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenMeTHBIC pe3yNbTaTh OCBOCHUS Kypca «OpraHudecKas XUMUsD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHIA O XUMIYECKOW COCTABIISIONICH eCTECTBEHHO-HAYYHOH KapTHHBI MUPA, POJTH XUMUIH
B TIO3HAHUM SIBJICHUH NPHUPOABI, B ()OPMHUPOBAHWM MBILUIEHUS M KyJIbTYypBl JIMUHOCTH, €€ (PyHKIMOHAJIBHOW TPaMOTHOCTH,
HeO6XO}1HMOﬁ I peHICHUA TPAKTUYCCKHUX 3aJlady U OKOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 310pPOBBIO U
TIPUPOJIHOM cpelie;

BJIaICHUC CHUCTEMON XMMHMYECKUX 3HaHHI>i, KOTOpas BKIIHOYACT: OCHOBOIIOJAraroninue mOoHATUA (XI/IMI/I‘ICCKI/Iﬁ DJICMCHT,
aToM, JIEKTPOHHAs 000J0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, 3JEKTPOOTPHIATENIFHOCTh, XUMUYECKasi CBSI3b, CTPYKTYpHAs
¢dopmyna (pa3BEépHyTast U COKpamEHHas1), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BEM, YTICPOIHBIA CKeNeT, (PyHKIMOHAIBHAS
TpymIa, paadkai, W30MEpHs, W30MepHl, TOMOJIOTHYECKUI psA, TOMOJOTH, YIIEBOIAOPOIBI, KHCIOPOA W a30TCOIAEepIKAIHe
COCIMHEHUS,, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIMHEHHMS); TEOPUH M 3aKOHBI (TEOopHs
CTpOeHHs1 opraHnyeckux BeniectB A. M. byTiepoBa, 3aKoH COXpaHEHHs] MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKHUH
SI3BIK XUMHU; MUPOBO33PEHUYECKHE 3HAHUS, JISKAIINE B OCHOBE IOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUUECKUX SBJICHUH,
(baxkToNMIOrMYECKNE CBEJICHHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHUH M 0E30I1aCHOM HCIIOJIb30BAaHWH BAXKHEHIIMX OpPraHMYECKHX
BEIIECTB B OBITY M PAKTHYECKOH A€ TEIHHOCTH YeJI0BEKa;

c(hOpMUPOBAHHOCT, YMCHHU BBIABIATH XapaKTepPHBIC IPH3HAKH MOHSATHH, YCTaHABIMBATh KX B3aHUMOCBS3b,
HCIOJIB30BaTh COOTBETCTBYIOIIHNE IMOHATHA IIPHU OITMCAHUHU COCTaBa, CTPOCHUA U npeBpau{eHI/Iﬁ OpPraHn4€eCKux COC}II/IHCHI/H\/'I;

c(hOpMHUPOBAHHOCTH YMEHHH MCIIOJIF30BaTh XUMHUIECKYIO CHMBOJIMKY JUISI COCTABICHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpanmEHHON) HOPMYII OPTaHHMYECKHUX BEIIECTB U YPAaBHEHWH XMMHUYECKHUX PEAKIIMH, W3TOTABIUBATH MOJIEIH
MOJIEKYJT OPTaHHYECKHIX BEIIECTB IS MIDTFOCTPALNN UX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;



c(OpMUPOBAaHHOCTh YMEHHUH yCTaHABJIMBATh NPUHAJIC)KHOCTh M3yYCHHBIX OPraHMYECKHX BELIECTB 10 MX COCTaBYy U
CTPOGHHIO K OIpEICIEHHOMY KJIacCy/TpyIIe COeJAWHEHHH (yrJIeBOJOPOABI, KHCIOPOJ W a30TCOJCpIKalllle COETMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COSAMHEHU ), 1aBaTh UM Ha3BaHUs 1o cuctemarndeckoit Homenkinarype (IUPAC), a Takxe IpUBOANTD
TPHUBUAIILHBIE HA3BAHUS OT/IEJIbHBIX OPIraHMYECKHUX BEIIECTB (ITUIICH, IPOIMIIEH, alleTHIICH, STHICHIJIMKOIIb, TIIHLEP UH, (heHOI,
(opManbaerus, aneTaibIeri]l, MypaBbuHast KMCIIOTa, YKCYyCHas KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTeapHHOBAs KUCIIOTA, TIIFOK03a,
(bpykTO3a, Kpaxmall, HEeJUI0I03a, TIUIIH);

c(hOpMHUPOBAHHOCTE YMEHHS OIPENCIATh BHIBI XUMHYECKOH CBS3M B OPTaHUYECKHX COCTUHCHUSIX (OOMHApHBIC H
KpaTHEIE);

c(hOpMHUPOBAHHOCTH YMECHHS IIPUMEHATH TTOJIOKEHHS TEOPUU CTPOCHHS OpraHmdeckux BemectB A. M. Bytneposa mis
0OBSICHEHHUS 3aBICHMOCTH CBOHCTB BEIIECTB OT MX COCTaBa U CTPOSHISI;, 3aKOH COXPAHEHHUS MAaCCHI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PH3MUECKHE M XMMHYECKHE CBOWCTBA THITHIHBIX
NIPEACTaBUTENCH Pa3IMYHbIX KJIACCOB OPraHMYECKHX BELIECTB (METaH, 3TaH, STHJICH, NPONWJIEH, aleTWieH, OyraaueH-1,3,
MeTwiOyTaaueH-1,3, OeH30, METaHOJI, ATAHOJI, STUICHIJINKOJb, INIUIEPUH, (EeHOI, aleTallblerull, MypaBbHHas ¥ YKCyCHas
KHCJIOTHI, TJIIOKO3a, KpaxMmall, LEe/UII0103a, aMMHOYKCYCHasl KHCIIOTa), MIUTIOCTPUPOBATh T€HETHYECKYIO CBS3b MEXKIY HHMH
YPaBHEHHSIMHU COOTBETCTBYIOLIMX XUMHUYECKHUX PEAKIHI C UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYJT;

c(OpMUPOBaHHOCTh YMEHHUS XapaKTepH30BaTh UCTOYHUKHU YIJIEBOJOPOAHOTO CHIPhs (He(Th, NPUPOIHBINA Ta3, YToib),
CHOCOOBI UX TIEPEepPadOTKH U MPAKTUUECKOE TPUMEHEHHE IPOAYKTOB MepepadoTKH;

c(hOpMHUPOBAHHOCT, YMEHHH TPOBOAWUTH BBIYMCICHUS M0 XMMHUYECKAM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJ/IHOTO BEIECTBA MM MPOIYKTa PEAKINH 110 N3BECTHBIM Macce, 00hEMY, KOJIMUECTBY OJHOTO M3 MCXOTHBIX BEIISCTB HITH
MIPOAYKTOB PEAKIIHN);

c(hOpMHUPOBAHHOCTH YMECHUH BJIAaJETh CHCTEMOH 3HAHWI 00 OCHOBHBIX METOAAX HAYYHOTO ITO3HAHMS, UCTIOIB3YEMBIX B
XIMHAW TIpH W3YYCHHH BEMICCTB M XHMHYCCKHX SBICHWH (HaOdromeHWe, M3MEpeHHe, SKCICPUMEHT, MOJCIHPOBaHUE),
HCIOJIb30BaTh CUCTEMHBIC XUMHWYCCKUE 3HAHUA [JId TPUHATHA peIlICHI/II‘/II B KOHKPCTHBIX XU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C
BEIICCTBAMU U UX IIPUMEHCHUCM

c(hOpPMHUPOBAHHOCTh YMEHHUI COOJIOAATh TpaBUIa IIOJH30BAHUSA XMMHUYECKOH TMOCym0d u J1abopaTOpHBIM
000pymOBaHHEM, a TaKXKe MpaBuUia OOpAIICHUS C BEIISCTBAMH B COOTBETCTBHU C HHCTPYKIUSAMH [0 BBIMOJHCHHIO
J1a00PATOPHBIX XUMUYCCKUX OTIBITOB;

c(OpMUPOBAaHHOCTh YMEHHH IUIAHUPOBATh M BBIMOJHATE XMMHUYECKHH JKCIIEPUMEHT (TIPEBpAILICHUSI OPraHUYeCcKUX
BEIIECTB MPH HAarpeBaHUM, IONyYEHHE 3TUICHA W W3YYCHHE er0 CBOWCTB, KAYCCTBEHHBIC PEAKIUU OPTaHUYECKUX BEIICCTB,
JeHaTypanus OeKOB IPHU HarpeBaHUM, [IBETHBIC PEaKIUU OCITKOB) B COOTBETCTBHUH C IPABIIIAMHU TCXHUKH 0€30MaCHOCTH MPH
0OpaIeHny ¢ BeecTBaMH 1 JIA00paTOPHBIM 000py IOBaHUEM, TIPEICTABIIATE PE3YIIBTATHl XHMAYECKOTO PKCIIEPIMEHTa B (hopMe
3aIUCH YPaBHEHUH COOTBETCTBYIOIINX PEAKIMHA U (POPMYIMPOBATH BEIBOIBI HA OCHOBE 3THX PE3yJbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPHUTHYECKH aHAJTU3UPOBATH XMUMHYCCKYI0 WH(POPMALHUIO, TOIYYaeMYH H3 Pa3HBIX
HCTOYHUKOB (CpeacTBa MaccoBoii mHpopmaruu, HTepHeT U qpyTHX);

chopMHUpPOBAaHHOCTh YMEHHUN COOJIOAATH MpaBHJIa YKOJOTHMUYECKU IEIeCO00Pa3HOTO MOBEACHHS B OBITY M TPYIOBOM
JICIATENILHOCTH B LIEJISIX COXPAHEHHsI CBOETO 3/I0POBbs M OKpPYIKalollel NPUPOAHON Cpe/ibl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS
Ha XUBBIC OPraHU3MbI OHpe}:[eJ'IéHHI)IX OPraHn4YCCKUX BEIIECTB, MOHUMAs CMBICJI MTOKa3aTEIId HI[K, TNOSACHATH Ha MpUMEpax
CHOCO6I)I YMCEHBIICHWA U TPEAOTBPALICHUA UX BPEIHOTO BOSHeﬁCTBHH Ha OpraHmu3M YC€JIOBCKaA,

JIIA o6yqa}ouu/1x0ﬂ C OrpaHNUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbs: YMCHUC MMPUMEHATH 3HAHU 06 OCHOBHBIX JOCTYIHBIX
METOAAX INO3HAHUSA BCIICCTB U XUMHWYCCKUX SIBHeHI/Iﬁ;

JUTSL CIIETIBIX W CIIA0OBUAALINX OOYYAFOIIUXCS: YMEHHE MCIONB30BaTh PENbe(HO-TOUCUHYIO CUCTeMy 00o3HaueHuH JI.
Bpaiins m1st 3anucu XUMHIECKIX (POPMYIL.

11 KJIACC

[IpenmeTHBIC pe3ybTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHuIecKasi XUMESD OTPaXKaroT:

c(hOpMUPOBAHHOCTH IIPEACTABICHUH: 0 XUMHYECKOH COCTABIISIONIEH €CTECTBEHHO-HAyYHOH KapTUHBI MUPA, POJIM XUMHHU
B TO3HAHUM SABJICHUH NPHUPOMBI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIBTYphl JHYHOCTH, €€ (PyHKIMOHATBHONH IPaMOTHOCTH,
HeO6XO}1HMOﬁ I peHICHUA TPAKTUYCCKHUX 3aJlady U OKOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 310pPOBBIO U
TIPUPOJIHOM cpelie;

BJIaICHUC CHUCTEMONM XMMHYECKUX 3HaHHI>i, KOTOpas BKIHOYACT: OCHOBOIIOJIATAIOMINE TMOHATHUA (XI/IMH‘{CCKHﬁ DJICMCHT,
aroM, H30TOMN, S-, P-, (- OJNEeKTPOHHBIC OPOWTAIM ATOMOB, HOH, MOJIEKYJa, MOIb, MOJSAPHBIH OO0BEM, BaIEHTHOCTH,
QJICKTPOOTPUIATEIIBHOCTb, CTCIICHb OKHCJICHHA, XUMHUYECKasd CBA3b (KOBaJ'IeHTHaS[, HWOHHAas1, MCTAJJIMYCCKasd, BO}IOpO}IHaﬂ),
KpUCTaJUTUYECKasl PEHIETKA, THIBI XUMHYCCKHX PEaKIUi, pacTBOp, SJCKTPOIUTHI, HEIIEKTPONUTHI, 3JICKTPOIUTHYCCKAS
JIMCCOLMAINS, OKHCIINTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOH PEaKkIMi, XUMUYECKOE PAaBHOBECHE); TEOPHUH M 3aKOHBI
(TeopHst ANEKTPONNTHYECKON JMCCOLMAINH, eproandeckuii 3akoH J[. 1. MeHnneneeBa, 3aKOH COXpaHEHUS! MACCHI BEIECTB,
3aKOH COXPaHCHHS WM TPEBPAIICHUS YHEPTUU MPH XUMHUYCCKUX PEAKIIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUHA S3bIK XUMUH,
MHPOBO33PCHYCCKHAEC 3HAHUS, JICKAIIAC B OCHOBE IMOHMMAHHS TNPUYUHHOCTH W CHCTEMHOCTH XUMHYCCKHX SBJICHUM,
(baxkToNMIOrMYECKNE CBEJICHHUSI O CBOHCTBAX, COCTaBe, MMOJy4YEHHH M O€30M1aCHOM HMCIOJIb30BaHUHM BaKHEHIINX HEOPTaHMYECKHX
BEIIECTB B OBITY U MPAKTUUECKOH ACATEIHHOCTH YEIOBEKa,;

c(hOPMHUPOBAHHOCT, YMEHHH BBIABIATH XapakTepHbIC TPH3HAKM MOHATHH, YCTaHABIMBATH MX B3aUMOCBS3b,
HCTIOJIB30BaTh COOTBETCTBYIOIINE TTOHATHS IIPH OITMCAHWN HEOPTAaHWIECKHX BEIIECTB M UX NPEBPAIICHHIH;



c(OpMUPOBaHHOCTH YMEHHH MCHOJIB30BaTh XUMHYECKYIO CUMBOJIMKY JJIsl COCTaBIJICHUS! (POPMYJT BELIECTB M YPaBHEHUH
XMUMHUUYECKHX peakiui, cucremarndeckyro HomeHkaatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX HEOPraHHMUYECKHX
BEIECTB (yrapHbli ra3, yrieKHCIbIi ra3, aMMHaK, raméHasl U3BeCTb, HeraméHas U3BeCTh, MUThEBast COAa, IUPUT U IPyTHE);

c(OpMUPOBAaHHOCTb YMEHHUH ONPENENISATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS! XUMHUUECKHUX DJIEMEHTOB B COEJAMHEHUX
Pa3IMYHOTO COCTaBa, BHUA XUMHYECKOW CBS3M (KOBaJICHTHAas, MOHHAs, METaJUIMYecKas, BOJOPOJHAs) B COCAMHEHUSX, THII
KPHCTAJUTMYECKON PEMETKH KOHKPETHOTO BEIIECTBA (aTOMHAsI, MOJEKYJISIpHAsl, NOHHAs, METAUIMIECKas), XapakTep CPelsl B
BOJIHBIX PAaCTBOPaX HEOPTaHUYECKUX COCIHHEHHIH;

c(hOpMHUPOBAHHOCTE YMEHHMH YCTAaHABIMBATH IPHHAUIC)KHOCTh HEOPTraHWYECKHX BEUIECTB II0 HX COCTaBy K
oTpenenEHHOMY KIacCy/TpyIIe COeANHEHUH (IPOCTHIC BEUIECTBA — METAIIBI M HEMETAJUIbI, OKCHbI, OCHOBAHUS, KHUCJIOTHI,
amM(OoTepHBIE THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTE YMEHUH PACKpPBIBaTh CMBICI Ieproandeckoro 3akoHa J[. V. MeHneneeBa 1 J€MOHCTPHUPOBATH €T0
CUCTEMAaTH3UPYIOILY10, OOBSICHUTENBHYIO ¥ TPOTHOCTUYECKYIO (DYHKIINY;

c(hOpMUPOBaHHOCTh YMEHHUI XapaKTEepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3JIEMEHTOB 1—4 meproioB
[Meproaudeckoit cucTeMbl XUMHUYECKUX deMeHToB J{. Y. MeHeneeBa, HCIOMb3ysl OHATHS «S-, P-, d-31eKTPOHHBIC OpOUTAINY,
«9HEPreTHYecKre ypOBHI», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XMMHUYECKHX JJIEMEHTOB M MX COCAMHEHUH 110
nepuonam u rpynnam [lepuoandeckoil cucteMsl xumudeckux 3nementoB J[. . Menneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTePU30BaTh (OIMKCHIBATH) OONIHE XMMUYCCKAE CBOWCTBA HEOPTaHHUCCKUX BEIICCTB
Pa3IMYHBIX KIACCOB, MOATBEPKAATh CYIIECTBOBAHUE TEHETUYECKOH CBA3H M€Ky HEOPTaHMYECKUMH BEHIECTBAMH C MOMOILBIO
YPaBHEHHMH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTE YMEHHUS KJIACCH(UINPOBATE XUMUIECKHE PEAKIIMH MO PA3IMYHBIM MPHU3HAKAM (YHCIY U COCTaBy
pearupyomux BemeCTB, TETIIOBOMY 3G (EKTy PeaKiiy, H3MEHEHHUIO CTETIEHEH OKHCIICHHS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIHH,
Y4acTHIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMECHUHN COCTABJIATh YPABHCHHS PEAKIHI Pa3IMYHBIX THIIOB, MIOJIHBIC U COKPALIEHHBIC YPABHECHUS
peaxIuii HOHHOTO OOMEHa, YUUThIBas yCIOBHUS, IPH KOTOPBIX 3TH PEAKIUU UIYT 0 KOHIIA;

c(hOpMHUPOBAHHOCT, YMEHHUI TPOBOAWTH PEAKIUH, TMOATBEPKIAIONINC KAUYCCTBCHHBIH COCTaB  Pa3IMYHBIX
HCOPraHMYCCKUX BCHICCTB, pacCrio3HaBaThb OIBITHLBIM l'[yTéM HOHBI, MPUCYTCTBYIOLIUE B BOAHBIX pAaCTBOPAX HCOPraHUYCCKUX
BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUI PACKPhIBATh CYINIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKIHA MMOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajlaHCca 3THX PEaKIUii;

c(hOpMUPOBAHHOCTE YMEHHH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOH pEakIUH OT pPa3iIW4HBIX (PaKTOpOB;
XapakTep CMEIIEHHs] XUMHIECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHero Bo3aewcTus (nmpuHnun Jle [larense);

c(OpMUPOBAaHHOCTh yYMEHHH XapaKTepHU30BaTh XWMHYECKHE IIPOLECCHI, JIEXKAIlMe B OCHOBE MPOMBIIIEHHOTO
TIOJTyYEHHs] CEepHOM KHCIIOTHI, aMMHaKa, a Takxke c()OPMHPOBAHHOCTH TNPEJCTaBICHUH 00 OOIIMX HAYYHBIX NPHHIUNAX U
9KOJIOTUYECKHX MPoOIeMax XUMUYECKOTO IPOU3BOICTRA;

C(i)OpMHpOBaHHOCTI) yMeHI/Iﬁ MPpOBOAUTH BBIYUCIICHUA C HCIOJB30BAHHUCM TIOHATUA «MacCOBas J0JiA BEIIECTBA B
pacTBope», 0OBEMHBIX OTHOIICHHH Ta30B MPU XMMHUYCCKUX PEAKIMAX, MACChl BEIIECTBA WM 00BEMA ra3oB MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WIN 00bEMY OJJHOTO M3 y4YacTBYIOUIMX B PEAKLUH BEIIECTB, TEIUIOBOrO 3((eKTa peakiyyu Ha
OCHOBE 3aKOHOB COXPAaHEHMsI MacCHI BEIIECTB, IPEBPAIIICHUS i COXPAHEHHS YHEPTUH;

c(hOPMHUPOBAHHOCTh YMEHHUI COOJIOAATh TMpaBUIa IOJH30BAHUSA XMMHYCCKOW TOCYIOW ©  J1abopaTOpHBIM
000pyIOBaHHEM, a TaKXe MpaBuUia OOpAIICHUS C BEIISCTBAMH B COOTBETCTBHU C HHCTPYKIUSAMH [0 BBIMOJHCHHIO
71a00PATOPHBIX XMMHUYECKHX OIIBITOB;

c(hOpMHUPOBaHHOCTh YMEHHUH INIAHUPOBATH U BHIMOIHATH XUMUYECKHH SKCIEPHMEHT (pa3iioxKeHHe IIePOKCHIa BOI0POa
B INPUCYTCTBHH KaTalU3aTOPa, ONpPEJEICHHE CPEAbl PACTBOPOB BEHIECTB C MOMOILBI0 YHUBEPCAIBHOTO UHIUKATOPA, BIUSHHUE
pa3MUHBIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKOW PeakIuy, peakliy HOHHOTO 0OMeHa, Ka4eCTBEHHbBIC PEeakIK Ha Cynbgar-,
KapOoHaT- M XJIOPHJI-aHHOHBI, Ha KaTHOH aMMOHHS, pEIIEHHE OJKCIIEPUMEHTAJbHBIX 33had 10 TeMaM «MeTamib» |
«HemeTamiel») B COOTBETCTBUH C NMPAaBHJIAMH TEXHHKH O€30IAaCHOCTH IpPH OOpaIleHHH C BEIIECTBAMHM M J1a00PaTOPHBIM
00opynoBaHNEM, TIPEICTABIATH PE3YJIBTATHl XUMHUYECKOTO JKCIIEpUMEHTa B (popMe 3ammcHl ypaBHEHHH COOTBETCTBYIOLIMX
peakuuii ¥ GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh yYMEHHUI KPUTHUYECKH aHAJTU3UPOBATH XHUMHUYECKYI0 WHPOPMALHNIO, MOIyYaeMyl0 H3 Pa3HBIX
HMCTOYHHKOB (CpEICTBa MAaCCOBOM KOMMYHHKAINU, VIHTEpHET U IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHH COONIOATh IMPaBHiIa HKOJIOTHYECKH II€IECO00pa3HOrO MOBEACHHS B OBITY M TPYHOBOH
JeSITebHOCTU B LENIAX COXPAHEHUs CBOETO 370POBbS U OKPYXKAIOLIEH IPUPOJHON Cpebl, 0CO3HABAaTh OMACHOCTh BO3ACUCTBHS
Ha JKMBBIE OPraHM3MBl OINPENENEHHBIX BELIECTB, MOHMUMAas cMblch mnokasartens I1JIK, MOsScHATH Ha mpuMepax CIIOCOOBI
YMEHBIIECHUS U MPEJOTBPALICHUS UX BPEJHOTO BO3CICTBUS HA OPraHU3M YEJIOBEKA;

JUIS1 00YHaIOIINXCS C OTPAaHWYEHHBIMH BO3MOKHOCTSIMU 3/J0POBBSI: YMEHNE IPUMEHSTh 3HAHHSI 00 OCHOBHBIX JIOCTYITHBIX
METOJaX MO3HAHMS BEIIECTB U XMMUYECKUX SBICHUH;

JUISL CIIETIBIX W CITa0OBUIINX OOYYAIOIIMXCS: YMEHHE UCIIOIb30BaTh PElbe()HO-TOUCUHYIO cucTeMy 00o3HaueHuit JI.
Bpatinst n1st 3anucu XUMUIeCKuX (GOpMYIT.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne i/ HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl K;J:i:f,i::z:acorl:pmm.em,e J1eKTpoHHbIE (H(POBLIE)
Bcero patorr paGoTer o0pa3oBaTeJIbHbIE PeCypChl
Pazneu 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUH
11 IIpenmeT oprannyeckoil XuMuu. Teopust CTpoeHus 3
opranudeckux coeauHenuii A. M. bytieposa
Paznes 2. YriieBonopoabl
2.1 IIpenenpHBIC YTICBOAOPOIBI — aJTKAHBI 2
29 HemnpenenbHble yrmeBOIOPOIBL: aIKEHBI, ATKaIUCHBI, 6 1
AIKUHBI
2.3 ApomaTHdecKue yriieBo0pOIbl 2
24 IIpuponHbIE HCTOYHUKH YITIEBOAOPOAOB U UX 3
nepepadboTKa
Paznen 3. Kuciaopoaconepskanue opranndeckue coequHeHUst
3.1 Cruptsl. @enon 3
3.2 Anpneruasl. KapooHnoble kucinoTsl. CoxXHbIE 3QUPHI 7 1
3.3 Yriaesoanl 3
Pa3zpnen 4. A3oTcoaep:kanye opraHudeckue coeIuHeHHus
4.1 ‘ AMUHBL. AMUHOKHCIIOTHL. benku 3
Hroro no paznemy 3
Paznen 5.‘ BbicokoMoJieKyJIsIpHbIE COeIMHEHUSI
51 . Ilmactmaccst. Kayayku. BomokHa 2
OBHIEE KOJIMYECTBO YACOB 110 NTIPOT'PAMME 34 4 2




11 KIIACC

KoanuecTBOo yacon
JiiekTpoHHBbIE (IU(pPOBbLIE)
Ne n/m HaumenoBaHue pa3aesioB M TeM NPOTrPaMMbl Koutpoabusle  IIpakTHueckue
Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH 1
1.1 [Tepuoanueckas cucTeMa XMMHUYECKHX DJIEMEHTOB 3
. . MenaeneeBa
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BEIIECTB
13 XUMUYECKUE peakluu 6 1
Uroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 MerTamasl 6
2.2 HemeTaminl 1
2.3 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX BEILIECTB
Hroro no pazneny 17
Paznen 3. XumMus u :KM3Hb
3.1 XUMUS ¥ )KU3HD 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YUACOB 110 ITIPOTPAMME 34 24 3




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 10 xkmace/ I'abpuensa O.C., O0mecTBO ¢ OrpaHMIEeHHON 0TBETCTBEHHOCTEIO «IPODAY;
AxknmonepHoe o0mectBo «M3natensctBo «lIpocBemenues

* Xumus, 10 kmacc/ I'abpuensu O.C., OctpoymoB W.I"., Cnanko C.A., AKIIMOHEPHOE 00IIECTBO
«3narenbcTBO «IIpocBenieHue

* Xumus, 10 xmace/ Pymsutuc I'.E., ®expaman @.1'., Akimoneproe odmecTBo «l31aTenscTBo
«IIpocBemeHue»

* Xumus, 10-11 kmacesl/ XKypur A.A., AkunorepHoe odmectBo «M3matenscTBo «lIpocsemenne»
* Xummus, 11 xiace/ I'abpuensa O.C., O01mecTBO ¢ OrpaHHYEHHON 0TBETCTBEHHOCTHIO «JIPODAY;
AxknmonepHoe o0mectBo «M3natenbeTBo «IIpocBemenues

* Xumus, 11 knace/ I'abpuensa O.C., Octpoymos N.I'., CnankoB C.A., AKUHOHEpHOE OOIIECTBO
«3narenbcTBO «IIpocBenieHue

* Xumus, 11 xmacce/ Pymsurtuc I'.E., ®enxpaman @.I'., Aknmoneproe obmecTBo «3maTenpcTBo
«IIpocsemenue»

IMUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://edsoo.ru/mr-himiya
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