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MNOSACHUTEJIBHAS 3AITUCKA

[IporpaMMa Mo XMMHUHU Ha YpPOBHE CpEIHEro oOIero obpa3zoBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii dexepanuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (QeaepanbHOi 00pa3oBaTeNbHON MPOTPaAMMBbl CPEIHETO
obuiero oo6pazoBanus (POIlI COO), npencraBineHHbIX B DeneparbHOM TOCYJapCTBEHHOM
oOpaszoBatenbHOM cTangapre COO, ¢ yuérom Konuenuum npenojaBaHMsl ydyeOHOro InpenMera
«Xumus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoil denepanum, pealn3yroluX OCHOBHbIE
o0pa3oBaTeNbHbIE IPOrPAMMBl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCHHMTAHUS B
Poccuiickoit @enepannu Ha nepuon a0 2025 roxa» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY 10AX0/10B K Pa3pabOTKE IpPOrpaMMbl MO XUMHH, K ONPEECIICHUIO OOIIEH cTpaTeruu
00y4YeHHsI, BOCIUTAHUS U Pa3BUTHsI O0YJAIOIIUXCS CPEICTBAMH YYEOHOTO MpeaMeTa « XUMUS IS
10-11 ximaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIenTyaidbHbie mosiokeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1I€JIeH, COepKaHusl, pe3yJbTaToB O0y4eHHUs U TpeOOBaHUM K YpOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oO0pa3zoBaHHe, MOTYyYaeMOe BBITYCKHUKAMU 00IIe00pa30BaTeIbHON OpraHU3aliH,
ABJISICTCA HEOTBEMJIEMOW 4YacTblo MX 0Opa3oBaHHOCTH. OHO CIIy)KUT 3aBEpIIAIOLIMM 3TaloM
peanu3alMd Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIIOUYEBBIX LEHHOCTEH, MPUCYLIMX
[IEJIOCTHOM CHCTEME XHUMHUYECKOrOo 00pa3oBaHMsA. DTH HEHHOCTH KAacaloTCs IMO3HAHMS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIIECH KYJIbTYphI YENIOBEKA, a TAK)KE HKOJOTHUECKU
000CHOBAaHHOT'O OTHOILIEHMS K CBOEMY 3[J0POBBIO M IPUPOAHOI cpene. Peanusyercs Xxumuueckoe
oOpa3oBaHue OOyyaroIIMXCsl HAa YpOBHE CpEAHEro oO0Iero odpa3oBaHMs CpPEACTBaMH Yy4eOHOIO
npeaMera «XUMHsS», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPE/ENIEHbl B IPOrpaMMe 10 XUMHH C
yu€ToM crienn(UKH HAyKH XUMHHU, €€ 3HAYCHHS B MMO3HAHWU NMPUPOIBI M B MAaTEPUANTBHOMN JKU3HU
o0miecTBa, a TakXke C Y4€TOM OOIIMX Leded W MPUHLUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIPaeT OCOOyl0 pojib B COBPEMEHHOM
IUBUJIM3ALMN, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAyYHOT'O MBIIUIEHHUS, B CO3[JaHHUE LIEJIOCTHOTO MPECTaBICHUS 00
OKpY’KalollleM MHpe Kak O eIMHCTBE HMPUPOBI M 4eloBeKa, KOTopoe (GopMupyercs B XUMHUHU Ha
OCHOBE MTOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHEM BEIIECTB, X CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSMU IPUMEHEHUS.

TecHO B3aMMOZIEMCTBYS C APYTMMHU E€CTECTBEHHBIMH HayKaMM, XUMHs CTaja HEOThEMJIEMOM
4aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYyaa U *KHU3HHU KaXKJ0r0 WieHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3MJaTeNlbHas, KaK HayKa BBICOKMX TEXHOJOTHUI
HaIpaBJieHa Ha pelleHue TI00albHBIX MPOoOJIeM YCTONUYUBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJIOrHYECKON 0€30MaCHOCTH M OXPaHbI 3710POBbSL.

B cooTBercTBUU ¢ 0OIIMMU IEMSAMU U IPUHIIUIIAMU CPEIHETr0 00IIero o0pazoBaHusl CoJlepKaHue
npenmera «Xumus»  (10-11  kmaccel, 0a30BbIii  ypoBEHb U3yY€HHUs) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOJATOTOBKY OOY4YaloOIIMXCs, HEOOXOAMMYIO UM JUIsS
BBIPAOOTKM MHMPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisirolmiuMu npeaMeTa «XuMus» SBISI0TCS 0a30Bble Kypchl — «Opranudeckas XUMHs» U
«O0u1as 1 HeopraHUYEcKas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HAayKH: CHCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HaHUH M3
oOrmielt XUMUM) U OpraHuyeckod XuMun. @OpMHUpPOBAHUE TAHHON CUCTEMbl 3HAHUN MPU M3YyUEHUU



npeaMera o0ecrneyuBaeT BO3MOXHOCTb PACCMOTPEHMsI BCErO MHOI00Opasus BEIIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPHIA XUMUHU.

Crtpykrypa conepkanus KypcoB — «OpraHumueckas xumus» U «OOIIass U HeopraHudeckas
XUMHA» cOpMHUpOBaHA B IpPOrpaMMe MO XUMHM Ha OCHOBE CHCTEMHOIO IOJXO0/a K HU3Y4YEHUIO
y4yeOHOro Mmarepuaga M OOYCIOBIEHAa HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHUEM 3HAHMH Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYeCKOM XMMHUHU BELIECTBA
paccMaTpUBAIOTCS Ha YpPOBHE KJIACCUYECKON TEOpUM CTPOCHUS OpPraHMYECKUX COEIMHEHUH, a
TAK)K€ HA YPOBHE CTEPEOXMMMYECKHX M DJIEKTPOHHBIX IPEICTABICHUN O CTPOCHHUU BEIIECTB.
Ceenenus o0 M3ydaeMbIX B Kypce BEIECTBaX JAIOTCS B Pa3BUTUU — OT YIVIEBOAOPOIOB [0
CJIOKHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIMHEHHMH. B Kypce OpraHMueckoil XHMHUH TOIYyYaroT
pa3Butue cQOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIepBOHAYATIHHBIC
IPEJCTAaBICHUS O XUMHUYECKOW CBSI3M, KIacCU(UKALMOHHBIX IPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM yrjoM 3peHHs B mpeaMere «XuMus» 0a30BOr0 YypOBHS pPaccMaTpHBAETCS
U3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUsA TEOPETUYECKUH MaTepuail |
(akTOJIOrMUeCKUe CBEJCHHS O BEIIEeCTBAX W XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHW4eckas XUMUS» 00YyYarolUMCs NPEAOCTABISAETCS BO3MOXKHOCTb OCO3HATh
3HaUEHUE MEPUOJUUECKOI0 3aKOHA C O0IIETEOPETUYECKUX U METO/I0JIOTMUECKUX MO3ULU, TI1y0xke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 00001maronieit 10 00bsICHSIOmEH 1
MPOTHO3UPYIOLIEH.

Envnag cuctema 3HaHMM O BaKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOEHUH, CBOMCTBaX MU
IPUMEHEHUH, a TAKXXE O XMMHUYECKUX PEaKLUsAX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononHsercds B Kypcax 10 wum 11 kimaccoB sineMeHTaMM — COAEpXaHHs, HMMEIOIKUMU
KyJbTYpPOJOIMUECKHMI M NPUKIAJAHOM XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT IOHUMAHUIO
B3aMMOCBSA3M XMMHMHM C [JpYI'MMHM HayKaMH, pPAacKpbIBalOT €€ poJib B II03HABATEIBHOM U
MPAKTUYECKON JEATEeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHUS K Mpoleccy
TBOpPUYECTBA B 00JIACTU TEOPUM U MPAKTUUYECKUX MPUIIOKEHUH XUMHUH, [MOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MpPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh WH(GOPMALMIO U NPUMEHATh €€ A MONOJHEHUs 3HAHWH, pelieHus
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJIBHBIX MCCIEI0BaTENbCKUX 3a1ad. B memnom copepxkanue
yuebHoro npeamera «XUMHs» JAHHOTO YPOBHS M3YyY€HHUS OPUEHTHUPOBAHO HAa (popMHpOBaHHE Y
00yYaroImuxcsi MUPOBO33PEHUECKOW OCHOBBI JUIsI TMOHUMaHMA (PUIOCOPCKUX HAEH, TaKuUX Kak:
MaTepHaIbHOE €IUHCTBO HEOPraHMYECKOT0 M OPraHMYeCKOro MHpa, OO0YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTaBOM U CTPOCHHMEM, MI03HABAEMOCTh MPUPOAHBIX SIBICHUN MYTEM SKCIIEPUMEHTA U
pelieHHs TPOTUBOPEUUMH MEXAYy HOBBIMH (aKTaMM U TEOPETUYECKUMH IPEANOChUIKaMH,
OCO3HaHME POJIM XUMHHM B PEIICHUH SKOJIOTMYECKHUX IMpoOsieM, a Takxke MpobiemM cOepekeHus
DHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepHaJIOB.

B mutane pemienust 3aja4 BOCIMTAHHUSA, Pa3BUTHS U COLMAIM3AIMHU OOYYAIOLIUXCS MPUHSTHIE
IpOrpaMMOil MO XUMHHM TOJIXOJbl K OIPENEICHUIO COAEPKAHUS U IOCTPOCHMS IpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHHWE YHHUBEPCAJIbHBIX Y4YeOHBIX JCWCTBUN, HMemImuX 0azoBoe
3Ha4YeHHE IS Pa3InYHBIX BUJOB JIEATENBHOCTH: peIIeHUs IpobieM, OUCKa, aHau3a U 00paboTKU
uH(poOpMallii, HEOOXOAWMBIX Jii NPUOOpPETEHHs] OMNbITa MPAKTHMYECKON M HCCIeN0BaTEeIbCKON
JeSTeIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TIO3HAHUU XUMHH.

B mpaxTuke npenojgaBaHus XMMHM Kak Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs, TaK M Ha
YPOBHE CpeiHero oouiero oOpa3oBaHMs, NMPH OIpPEICIICHUN COJEpPKATEIbHON XapaKTepUCTUKU
Hene W3y4deHMs] TIpeAMeTa HalpaBJIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTU  TPaJULMOHHO



npusHaércss  (GOPMHUPOBAHHME OCHOB XUMHYECKOM HayKd Kak o00JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHUECKON JEATEIILHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIOHEHTOB MHPOBOM
KynbTypbsl. C METOAMYECKOHW TOYKHM 3pEHHUS TaKOM MOAXOA K ONpPEACTCHMIO IeNiel H3ydeHHs
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUs TJIaBHBIMH LEISIMHU U3Y4eHUs npeameTa «Xumus» Ha 6a30BOM
ypoBHe (10 —11 xu1.) sBIsAtOTCA:

e (GopMUpOBAHHE CHUCTEMbl XMMHYECKHX 3HAHMHA KaK BayKHEHIIEH CcOCTaBIAIOIIEH
GCTGCTBGHHO-HayLIHOﬁ KapTUHBI MHpPA, B OCHOBC KOTOpOI\/JI JCXKAT KIIOYECBBIC ITOHATHA,
¢dbyHIaMeHTalIbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTU JOCTYMHBIX OOOOLIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAaKOMJICHHE C UCTOPUEU UX PA3BUTHS U CTAHOBIICHUS,

e (dopMUPOBaHUE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX IMO3HAHUS BEIECTB
U XUMHYECKUX PEaKUUi, HeOOXOAUMBIX ISl MPHUOOPETEHUsI YMEHHI OPHEHTHUPOBATHCS B
MHPEC BCHICCTB U XHUMHUYCCKHUX ﬂBJ’IeHHfI, HMCIOIIUX MCECTO B IIPUPOAC, B HpaKTquCKOﬁ n
MOBCE/IHEBHOM JKU3HH;

® Pa3BUTHC yMeHI/Iﬁ A CcHoco00B JACATCIIbPHOCTH, CBA3aHHBIX C Ha6J'IIOIIeHI/IeM n
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COONIOJICHHEM TIpaBHI  0E30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny c stum, coiep:karenbHas XapaKTepHCTUKA IIeNIe W 3a7ad W3ydeHHs IMpeaMera B
nporpamme 110 XMMHU YTOUHCHA U CKOPPCKTHPOBAHA B COOTBECTCTBUU C HOBBIMH IIPUOPUTCTAMHU B
cucTeMe cpegHero obimiero oOpazoBanus. CerogHsi B MpernojaBaHUN XUMHH B OOJbIIEH CTENeHU
oTaéTCs MpeanoYTeHIE MPAKTUYECKON KOMIIOHEHTE COIepKaHUs 00y4eHHs, OpDUEHTUPOBAHHON Ha
MOJITOTOBKY BBITYCKHHKA 0011e00pa30BaTeIbHON OpraHU3aIiy, BIaICIONIETO He HA0OpOM 3HAHHU,
a (1)YHKHI/IOHEUII)HOI71 I'paMOTHOCTBIO, TO CCTb crocobamMu YMCHHUAMHU AKTHBHOTO IIOJYUCHUA
3HAaHUU U MPUMEHEHUS UX B PeabHOM KU3HU AJIS PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM IpU M3YYEHUHU NpenMeTa «XUMUS» JTOMMHHUpYIOIIee 3HaueHHe MpuoOpeTaroT
TaKue MeJH 1 337a49M, KaK:

ajanTtanus oO0YyYaroIIMXCS K YCJIOBHUSM JIMHAMUYHO pa3BUBAIOIIErocs Mupa, (GOpMUPOBaHUE
UHTEJUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TMPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX MXH3HEHHBIX CHUTYalMsX,
CBA3aHHBIX C BEUIECCTBAMHU U UX HpI/IMCHeHI/ICM;

dbopMHupoBaHHE y OOYYAIONMIUXCS KITFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIMH), MMEIOIINUX
YHUBEpCAJIbHOE 3HAYEHHE JJIs Pa3IMYHbIX BUJOB JESATEIbHOCTH: DPELICHUs MpoOsieM, IMOMCKa,
aHanmu3a U o0paboTkM HH(pOpMAIMU, HEOOXOIUMBIX JJsi MPUOOPETEHHs ONbITa AEATENbHOCTH,
KOTOpass 3aHMMACT BAXHOC MCCTO B IMIO3HAHWMM XHMMHUH, a TaKXKC I OLCHKHU C HO3I/IHI/II\/'I
DKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XHMHUYECKHX IPOILECCOB Ha
OpraHu3M 4YeJOBeKa U MPUPOJIHYIO CPELy;

pa3sBUTHE TIO3HABATENBHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
0o0y4aromuxcsi: CIOCOOHOCTH CaMOCTOATENbHO MNpPUOOpETaTh HOBBIE 3HAHHUS MO XHMHHU B
COOTBETCTBUHU C KHN3HCHHBIMU HOTpe6HOCT$IMI/I, HCIIOJIB30BAaTh COBPEMCHHBLIC I/IH(l)OpMaHI/IOHHI)Ie
TEXHOJIOTUH ISl TOMCKa M aHalu3a y4eOHOH M HayyHO-TIOMYJISIpHON MH(pOpPMalUd XUMHUYECKOTO
COJICpXKAHUS;

dbopMHpOBaHWE W PA3BUTHE y OOYYAIOIMIMXCA ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaOJI01aTeIEHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBI, B YaCTHOCTH,
IpY TUIAHUPOBAHUHU U NTPOBEACHUU XUMHUYECKOT0 SKCIIEPUMEHTA;



BOCMHUTAaHHUE Y 00ydJaromuxcsi yOexIEHHOCTH B TYMaHHUCTUYECKOW HANpaBICHHOCTH XUMHHU, €€
BOXHOW pOJIM B PEIICHWH TIOOAIBHBIX MPOOJIeM pPAMOHAIBHOTO MPUPOAOIOIE30BAHNUS,
MIOTIOJTHEHUST DHEPTeTHUECKUX PECYpPCOB W COXPaHEHUS MPUPOJHOTO DPABHOBECHS, OCO3HAHUS
HEOOXOIUMOCTH OEPEe)HOr0 OTHOILIEHUS K MPHUPOJE U CBOEMY 3/10pPOBbIO, a TaKKe NMPUOOpETeHUS
OTbITa MCMOJIb30BAaHUS MOJYUYEHHBIX 3HAHUW JUIS MPUHSATHS T'PAMOTHBIX PEIICHUN B CUTYalMsX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B yuebHOM miaHe cpeqHero oomero oopa3oBaHus MpeaMeT «XUMHUs» 0a30BOT0 YPOBHS BXOJIUT
B COCTaB IpeIMeTHOM obnacTi «EcTecTBeHHO-HayYHbIE IPEIMETHI».

OO11ee yucio YacoB, OTBEACHHBIX JJI1 U3yYEHHS] XUMHH, Ha 6a30BOM YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanusi, cocrasiigeT 68 yacos: B 10 knacce — 34 yaca (1 yac B Heneno), B 11 kiacce — 34 yaca
(1 gac B HExEMIO).

Cornacno ydyeOnoro mana MBOY Kpuopoxckoit COI na 2025-2026 y4. rog Ha U3y4eHUe
yaeOHoro mpenmera «Xumus» B 10 kmacce orBogautcs 34 dvaca (M3 pacuera 1 9yac B HeEHEIIo).
YuuteiBasg KaJeHOapHbI y4eOHbId Tpaduk mkonbl Ha 2025-2026 yu. ron, maHHas paboyas
nporpamMma cocrtaBieHa Ha 32 yaca. B cBsizu ¢ BbixoanbiMu aHamu 23.02.2026r., u 9.03.2026r.
pabouyast mporpamMMa cokpaiieHa Ha 2 uaca. CoaepkaHue pabodeil mporpaMMbl peanu3yeTcsl B
MOJIHOM 00beMe.

CornacHo ydyeOnoro miana MBOY Kpuopoxckoit COIL wa 2025-2026 y4. rog Ha U3y4eHHE
yuebHoro mpeamera «Xumus» B 11 kmacce otBomutcs 34 yaca (M3 pacuera | yac B Helemro).
YunuteiBasg KaJeHOApHBIA y4eOHbIH Tpaduk mkonsl Ha 2025-2026 yu. ron, maHHas paboyas
nporpamMmma cocTaBieHa Ha 35 uacoB. Cogepxanue pabodell mporpammbl peann3yercs B MOJTHOM
o0Beme.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

[TpenmMeT opraHn4ecKoil XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHHUE B IOJYYEHUH HOBBIX
BELIECTB M MaTepuaioB. Teopus cTpoeHHs opraHnyeckux coequHeHuit A. M. Byrtieposa, eé
OCHOBHbIE MOJIOKEeHUsI. CTPYKTYypHBIE (OPMYIbI OpraHUYecKUX BewlecTB. ['omosorus, usoMepus.
XVMHYECKast CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIC CBA3H.

[IpencraBienue o KiIaccUpUKAMKM OPraHMYECKUX BemiecTB. HoMeHKIaTypa OpraHm4ecKux
COEeIMHEHUH (cucTeMaTHYecKasl) U TPUBUAJIbHBIE HA3BAHMS BaXKHEHIIMX IPEICTABUTENIEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIIECTB M HUX IPEBPAILCHUI: O3HAKOMIIEHUE C
o0Opa3LaMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAOIIOACHUE U ONMCAHUE JIEMOHCTPALMOHHBIX OINBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BEILIECTB IIPU HarpeBaHuu (IUIaBJICHHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbBl: COCTaB M CTPOEHHE, TIOMOJIOTMYECKMM psii. MeraH M 3TaH — mpocTeiiue
IPEJICTAaBUTENIN AJIKAHOB: (PU3MUECKHE U XUMUUYECKHUE CBOMCTBA (pEeaKlMU 3aMEUICHUs] U TOPEHMUS),
HaXO0XJICHUE B IPUPOJIE, IOIYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHME, T'OMOJIOTMYECKUH psAA. OTUIEH W NPONWIEH — IPOCTEHIINe
IPEJICTAaBUTENIN AJIKEHOB: (U3WYECKME U XHUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJIor€HUPOBAHMUS, THIPaTalluy, OKUCIICHUS U MOJIMMEPHU3ALNN ), TOIYYEHUE U IIPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaKHEHWIIME XUMHUYECKUE
cBo¥cTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psAll. ALETUIIEH — MPOCTEHIINMA
IPEJICTaBUTENIb AJKWHOB: COCTaB, CTPOEHUE, (PU3NYECKHE M XHMHUYECKHE CBOMCTBA (peakiuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALINU, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. beHszon: coctaB, cTpoeHHe, (U3MYECKHME M XUMHUYECKHME CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUSI W HUTPOBaHUs), MOJIY4YEHHE W NpuUMEHeHue. Tonyon. cocmas, cmpoeHue,
@uszuueckue u Xumuyeckue cGOUCMBA (peakyuu 2ani02eHUPOSanus U HUMpPOBAHUs), NOLYYEHUe U
npumenenue.  TOKCHMYHOCTH  apeHOB. ['eHeTmyeckas  CBsSI3b  MEXKIAY  yIVIEBOJOPOJAMHU,
IIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHbIe HCTOUHUKU YTIII€eBOAOPO0B. [IpupoaHblii Ta3 U nomyTHble HEPTsAHbIE Ta3bl. HedTh
u e mnpoucxoxnaeHue. CrocoObl mnepepabOTKU He(TH: MeperoHkKa, KPEeKUHI (TepMHUYECKUH,
KaTaJIuTHuecKuil), nuponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBII yTroJib U IPOJYKTHI €ro nepepadoTKy.

OKCHepUMEHTAIbHbIE METOJAbl HM3YYEHHs BELIECTB M UX IMPEBPALCHUI: O3HAKOMIIEHHE C
oOpa3uamMu MijaacTMacc, KaydykoB U pe3uHbl, Koyiekuuu «Hedtb» u «Yromap», MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB U TaJlOTEHONPOM3BOJHBIX, IPOBEACHHUE HNPAKTUYECKOH paboThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérurie 3amaun.

Bbruncnenuss mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA HCXOTHOTO
BEIIIECTBA UJIM NMPOJYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

Kuciopoacoaep:kamme opranudeckue coelMHeHUus




[IpenenbHBIE OAHOATOMHBIE CUPTHI. METaHOI U 3TAHOJI: CTPOEHUE, (PU3HUECKUe U XUMUYECKUE
CBOMCTBa (peakUMM C AKTUBHBIMM METaJlJIaMH, TaJIOTEHOBOJIOPOAAMH, TOPEHHE), NMPUMEHEHHUE.
Bopopoansie cBA3M MEXAy MOJEKYJaMH COUPTOB. J[€MCTBHE METAHOJA W ATAaHOJA HAa OPraHU3M
YeJ0BeKa.

MHoroaromMHbie CIUPTHL. DTUICHTIIMKOIb U TJIHULEPUH: CTpOeHUE, GU3NYECKUE U XUMUYECKUE
CBOICTBa (B3aMMOJEHCTBUE CO LIEJIOYHBIMU METAJIIIAMH, KAUECTBEHHAs! PEAKIMS HA MHOIOATOMHbIE
cnupthl). JlelicTBUe HAa OpraHu3M uenoBeka. [IpuMeHenne rimuepyraa u TUIICHTJIUKOJISL.

@DeHo: CTpOEHHE MOJIEKYJbl, (U3HUECKHe W XHUMHUYecKkue cBoiicTBa. TokcuyHOCTh (heHoa.
[Tpumenenue denona.

Anprerunsl U kemousi. GopManbAeTHl, alleTalbIeIu/: CTPOCHNE, (PU3UIECKUE U XUMUYECKHE
CBOICTBa (peakUuu OKHCIIEHUS M BOCCTAHOBJIEHMS, KAueCTBEHHBIE DPEAKLUH), IOJIIyY€HUE U
IIPUMEHEHUE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTHL. MypaBbUHasT U YKCYCHAs KHUCJIOTHI:
CTpoeHHEe, QU3NYECKUE U XUMUYECKUE CBOMCTBA (CBOWCTBA, 00IIME IS Kacca KUCIIOT, PEaKIus
sTepudUKanmu), ToidydeHne u nupuMeHeHne. CreapuHOBass W OJEWHOBAas KHCIOTHI Kak
MPEJICTABUTENN BBICIIMX KAapOOHOBBIX KHUCIOT. Mbljla KaK COJHM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE ICHCTBHE.

CrnoxHnble 3pUpPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 crokHbIX 3GupoB. JKHUpHL.
I'mpponus xupoB. [Ipumenenue xupos. bruosornueckas posb )KUPOB.

VYrneBoapl: coctaB, KiaccUpUKalusg YriaeBoaoB (MOHO-, IU- M moiucaxapunbl). ['mokoza —
NPOCTEHIINYA MOHOCaXapHua: OCOOCHHOCTH CTPOCHHUS MOJIEKYNbI, (PU3UYECKHe W XUMHUYECKUE
cBoOMcCTBa (B3aumojeicTBue ¢ ruapokcuom meau(ll), okucienne aMMuadyHbIM pacTBOPOM OKCHAA
cepeopa(l), BoccranoBieHue, OpOKEHHE TJIOKO3bI), HAXOXJIEHHWE B MPHUPOJE, NPUMEHEHHE,
ouonorudeckas poib. @otocunres. PpyKTo3a Kak U30Mep TIHOKO3bI.

Kpaxman u nemnrono3a kak OpupoAHble mnonuMepbl. CTpoeHue Kpaxmaia U LEJUIHOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoau3, KaYeCTBEHHAs PeakIus C HOA0M).

OKCHepUMEHTAJIbHBIE METOAbl H3Y4YEHMsI BEIIeCTB W UX IPEBpAllCHUN: TPOBENIEHUE,
HaOJI0IeHNE U OMMCAaHUE IEMOHCTPALMOHHBIX OINBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJTHOATOMHBIX CIUPTOB (OKHCIEHHE AHTaHona okcuaoM Meau(ll)), MHOroaToMHbBIX CHHMPTOB
(B3aumosieiicTBue ruuepuHa c¢ ruapokcuaom Meu(ll)), ampaernnoB (OkKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpokcunom menu(ll), B3aumoneiicTBue Kpaxmana ¢ HOIOM),
IpOBE/IEHUE NMPAKTHUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnbie 3anaumn.

Boruncnenus mo ypaBHEHMIO XMMHMYECKOH peakuuu (Macchl, 00bEMa, KOJIWYECTBAa MCXOIHOTO
BElIeCTBa UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOTHBIX
BEIIECTB WU NMPOYKTOB PEaKIUH).

A3oTcozeprkaliue OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTH Kak aM(doTepHble opraHuYeckue coequHeHus. Puznyeckue U XHUMHUYECKHE
CBOICTBa aMHMHOKHCIOT (Ha NpuUMepe TIJuluHA). buonornueckoe 3HaYeHHE aMUHOKHCIOT.
ITenTumael.

benkn kak mNpupoAHBIE BBICOKOMOJEKYJSApHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHYECKHE CBOICTBa O€NKOB: THUIPOJIM3, JeHATypalusd,
KaueCTBEHHBIC PEaKIINK Ha OEJKH.

DKcrepUMEeHTATbHbIE METO/IbI M3yUEeHHUs BEIIECTB U UX MPEBpallleHHii: HaOII0JeHUe U OlMCaHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATYypalus OEIKOB MIPU HArPeBaHUH, LIBETHBIE PEaKIIUU OEJIKOB.

Bbicokomosieky IsipHbIe COeIUHEHHUS



OcHOBHBIE TIOHATHS XHMHU BBICOKOMOJIEKYJISIDHBIX ~COCAMHEHHH: MOHOMEp, IOJIMMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NOJUMEPU3ALINM, CPEIHAS MOJIEKyIsApHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — IIOJIMMEpU3aLUs U IOJIUKOHICHCALIUS.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHs BEIIECTB M HUX IPEBPAILCHUM: O3HAKOMIIEHUE C
o0pa3aMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpeamMeTHbIE CBA3H.

Peanuzanus MeXIpenMETHBIX CBsi3ed INpU HU3YYEHMM OpraHuyeckoil xumuu B 10 kiacce
OCYILECTBIIICTCSI 4Yepe3 HCIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHSATHH, TaK H
MOHSITHH, ABJISAIOIMXCSA CUCTEMHBIMU JJIS1 OTJEJBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIC MOHATHUS: SBJICHHE, HAy4YHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, Kiaccu(ukauus, NEePUOAUYHOCTh, HAONIOJCHUE, H3MEPEHHUE, HKCIEPUMEHT,
MOJIEJIMPOBAHUE.

®usnka: MmaTepus, dHEPrus, Macca, aroM, MIEKTPOH, MOJIEKYJa, DHEPIeTUYECKUH YpPOBEHSD,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIECTBa, (PM3NUYECKUE BEIWYMHBI U €AUHUIIBI UX
U3MEPEHUSL.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BeLIECTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OEIKU, YIIEBOIbI, dKUPbI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOAEMBbIE, TOILUINBO, PECYPCHI.

TexHoJorus: MNUINEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHTAaHHs, MOIOLIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE IIpenapaTsl, MaTepuallbl U3 MCKYCCTBEHHBIX M CHUHTETUYECKUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMHuecKuit 3neMeHT. AToM. Sipo aToMa, U30TOMbI. DIEKTPOHHAsA 000JI0UKa. DHEpreTHYecKue
YPOBHH, MOJYpPOBHH. ATOMHBIE opOHTaiu, S-, P-, d- smemMeHThl. OCOOCHHOCTH pacHpe/IeIeHHs
AIIEKTPOHOB IO OpOMUTAIsIM B aTOMax »3JEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAs
KOH(Urypanus aTOMOB.

Ilepunonnueckuil 3akoH u lleproaunyeckas cucrema xumudeckux semeHToB . M. Menneneesa.
Ces3p nepuonmyeckoro 3akoHa u [lepumonmueckoil cucreMbl Xumuueckux snemeHto J[. U.
MeHieneeBa ¢ COBPEMEHHOW TeOopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB W 00pa3yeMbIX UMM IPOCTBIX M CIOXHBIX BEIIECTB MO TpynmaMm Hu
nepuoaaM. 3Haue€HUe MEPUOJINYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Crtpoenue BemiecTBa. XuMu4eckasi CBsi3b. Buapl XumMuueckoi cBsi3M (KOBaJ€HTHas HENOJIsIpHas
U TIOJIIpHasi, MOHHAs!, MeTaJuInyecKas). MexaHu3Mbl 00pa30BaHUs KOBAJIEGHTHOM XUMUYECKON CBS3H
(oOMeHHBIH 51 JIOHOPHO-aKIENTOPHBIN). Bonopoanas CBS3b. BaneHTHOCTE.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THIIBI KPUCTANIMYECKUX PEIMIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsTe o mucnepcHeIX cucTemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas mois
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHuyeckux coeauHeHud. HomeHkiaTypa HEOpPraHWYecKHMX BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEIECTB, IPUHAIIECKALIUX K PA3IIMUHBIM KIIaCCaM.



Xumuueckass peaknus. Kiaccupukamuss XUMHUYECKUX pEaKIUi B HEOPraHUYECKOH U
OpraHMYECKON XMMMH. 3aKOH COXPAaHEHHUs MacChl BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (QakTopoB. OOpaTUMble peaKLUU.
Xumnueckoe paBHOBecue. DakTOpbl, BIMAIOIME HAa COCTOSHHE XWMHUYECKOIO pPaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponuTtnyeckass aucconmanus. CuipHble W cnabble anekTponuThl. Cpega  BOJHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTPaAJIbHAS, LIEJIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

DKcrepuMEeHTabHbIE METO/Ibl M3YYEHHUS BEUIECTB M MX IMPEBpAIICHUI: JEMOHCTpaLUs TaOIuI
«Ilepnognyeckas cucrema xumudeckux semeHToB [l M. MenneneeBa», uzydeHue Mopeleu
KPUCTAIIIMYECKUX PEIIETOK, HaOII0JeHHEe M OINMCAaHUE JAEMOHCTPALMOHHBIX M J1aOOpaTOPHBIX
OTBITOB (pa3fio’KeHUE MEepPOKCHJIa BOJOPOJA B MPUCYTCTBUM KaTallM3aTopa, OMpPEICIICHUE CPEbl
pacTBOpPOB BEIIECTB C IOMOLIbIO YHHMBEPCAJIbHOIO WHAMKATOPA, pEaKLUU HOHHOTO OOMEHa),
IPOBE/ICHUE TPAKTUYECKON paboThl «BrusHUE pa3auyHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOH
peakLumny.

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHMSIM XMMHUYECKHX peakluil, B TOM 4YHCIE TEPMOXUMUYECKUE PACUETHI,
pacyéThl C UCIOJIb30BAHNEM IIOHSATHS «MAacCOBasi J10JIsl BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. [lonoxxenne HemeramnoB B Ilepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa U OCOOEGHHOCTH CTPOEHHS aTroMOB. DU3NUYECKHE CBOWCTBA HEMETAJIOB.
AJTOTpONIUsT HEMETALUIOB (Ha MPUMEpe KUCIOPoia, cepsl, hocdopa u yriaeposa).

XUMHYECKHE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TaJlOreHOB, Cephl, a30Ta, pocdopa, yriaepoaa u
KPEMHUS) U UX COCAMHEHUN (OKCHUJIOB, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

IIpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. [lonoxkenne meraioB B lleprogumyeckoi cucreMe XMMHUYECKUX 3iieMeHToB J[. M.
MenneneeBa. OcoOEHHOCTH CTPOEHMsI 3JEKTPOHHBIX 000J0YeK aroMoB MeTamioB. OOmue
¢u3nueckue cpoiicTBa MeTamioB. CIUIaBbl METAIOB. DIEKTPOXUMHYECKUN PpsAJl HANpPsHKEHUH
METaJUIOB.

XUMHYECKUE CBOMCTBA BAXHEHUITUX METAUIOB (HATPUH, KaJWW, KaJbIU, MarHUi, alFlOMAHUN,
LIUHK, XPOM, XKEJIE30, MEJIb) U UX COCTUHEHHM.

O611me cnocoObl moyyeHust MeTayioB. [IpuMeHeHne MeTansoB B ObITY M TEXHHUKE.

OKCHepUMEHTAJIbHBIE METOJbl M3YUYEHHs BEIIECTB M MX IMpEBpallleHUui: M3YYEHHE KOJUIEKIUU
«Mertaisl U cIijIaBbl», 00pa3lioB HEMETAIOB, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4, HAa0Jt0/IeHNe
U OIMCaHHWE JEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THIPOKCHUIA
IIOMUHUS C PACTBOPAMH KHUCIIOT U I[eJIouei, KaueCTBEHHbIE peaKIIMi Ha KATHOHBI METAJIOB).

Pacuérurie 3amaun.

Pacuérbl macchl BemiecTBa Ui 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacce WU
00BbEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, pacd€Thl Macchl (00bEMa, KOJIMYEeCTBa
BELIECTBA) IPOAYKTOB PEAKIUH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumuu B oOecriedeHHM SKOJIOTMYECKOM, SHEpPreTHYecKol M MHILIEeBOl 0e30macHOCTH,
pa3BUTUN MeIULUHBL. [IoHATHE 0 HAYYHBIX METO/aX MO3HAHUS BELUIECTB U XUMHUUECKUX PEAKIUIL.

[IpencraBiaenus 00 OOLIMX HAyYHBIX NPUHLIMNAX MPOMBIIUIEHHOTO MOJYYEHUs BaKHEUIIMX
BEIIECTB.



YenoBek B MHpE BEIIECTB W MAaTEPUANOB: BAXKHEHIIME CTPOUTENIBbHBIE MaTEPHUAIBL,
KOHCTPYKLMOHHBIE MAaTepuajbl, KPACKH, CTEKIO, KEpaMHKa, MaTepHaybl Ui DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4ECKUE U MUHEPAJIbHbIE y100pEHUS.

XUMHS U 3J0pOBBE YEJIOBEKA: NIPaBUJIA MCIIOIb30BaHMS JIEKaPCTBEHHBIX IPENaparoB, IIPaBUIIa
0€30I1aCHOT0 MCII0JIb30BaHMs IIPENapaToB ObITOBOM XMMHUM B IOBCEHEBHOM KU3HU.

MexnpeamMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsA3eW NMpPU M3y4eHUHM OOLIeH M HeopraHudecko xumuu B 11
KJIacce OCYIIECTBISIETCSA Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX HOHATHUH, TaKk U
MOHSITHH, ABJISAIOIMUXCSA CUCTEMHBIMU JJISL OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC MOHATHS: HAaydyHBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KiIacCU(UKAIM, TEePUOJUYHOCTh, HAOIIOACHUE, JKCIEPUMEHT, MOJAEIHPOBAHUE,
U3MEpEHUE, SABIICHUE.

®usnka: Marepus, DSHEPrus, Macca, aToM, D3JEKTPOH, IIPOTOH, HEUTPOH, WOH, H30TOIl,
PaaMOaKTUBHOCTb, MOJIEKYJA, 3HEPreTUYECKUil ypOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECCKHUE BEIIMYUHBI U €ANHUIIBI KX H3MEPEHHSI, CKOPOCTb.

Bbuonorus: knerka, opraHusM, 3KocucTeMa, ouocdepa, MaKpo- U MUKPO3JIEMEHTHI, BUTAMUHBI,
0OMEH BElIECTB B OpraHu3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHOomoruss: XUMHUYECKass NPOMBIINUIEHHOCTb, METaJULypPIHs, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepUasos, CEJIbCKOX 0351 CTBEHHOE IIPOU3BOJCTBO, NUIIEBast IIPOMBIIIJIEHHOCTD,
(bapmarieBTHYeCKask IPOMBIIIJIEHHOCTb, IPOM3BOICTBO KOCMETHYECKUX MPENapaToB, MPOU3BOCTBO
KOHCTPYKIMOHHBIX MaTE€PUAJIOB, JIEKTPOHHAS IIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUSI OOYYAIOIIMMHUCS MPOTpaMM
cpenHero oOmero oOpa3oBaHHs (JIMYHOCTHBIM, METANpeIMETHBIM M IpeaMeTHbIM). HayuHo-
METOJMYECKOW OCHOBOM sl pa3padOTKH IJIAaHUPYEMBIX pE3YJIbTaTOB OCBOEHUS MPOTrpamMm
CpeaHero o0mero 00pa3oBaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/.

B cooTBeTrcTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IMpeIMeTa «XUMUs» Ha YPOBHE CpPelHEro oOuiero o0pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOINUE!

OCO3HAHHE OOYYAIOUIMMHCA POCCUICKOW TpaXXITaHCKOM MAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYUe MOTUBALMU K 00yUEHUIO;

[[EJICHANPABICHHOE PAa3BUTHUE BHYTPEHHHUX YOEXKIEHHH JHMYHOCTH HA OCHOBE KIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCSI B CBOCU JIEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, MPUCYIIUMHU  LEIOCTHOM CUCTEME XHUMHUYECKOIO
oOpa3zoBaHus;

HaJIMYue MPaBOCO3HAHMSI SKOJIOIMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LIEIHU U CTPOMUTH
JKU3HEHHBIE IJIAHBI.

JIm4HOCTHBIE PEe3yNbTaThl OCBOCHHS MpenMeTa «XUMHs) TOCTUTaloTCs B €AMHCTBE y4eOHOH U
BOCIIMTATEIbHOW JEATENIbHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKHUMH, COLMOKYJIbTYPHBIMU,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM UM HJI€AIaMU POCCHICKOr0 TIpa)JIaHCKOro OOIIecTBa,
OPUHIATHIMU B OOIIECTBE HOPMAaMHU M TpaBWIAMH TOBEACHHUS, CIOCOOCTBYIOIIMMH MpoOleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00Y4arOIIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeIMeTa «XHUMHU» OTPAKalT CPOPMUPOBAHHOCTH ONBITA
MO3HABATEJIIbHON M MPaKTUYECKOW JEeSATENIbHOCTH OOYYaloIIMXCSl MO peaju3aluu MNPUHATHIX B
o0111eCTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS OOY4YaloIIMMUCS CBOMX KOHCTHTYIIMOHHBIX NpaB MU OOA3aHHOCTEH, YyBaKEHHS K
3aKOHY U MPaBOMOPSAKY;

NPEACTABICHUS] O COLUMAIbHBIX HOPMax W MPaBWIAX MEXIUYHOCTHBIX OTHOIICHHM B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAEATEIbHOCTH MpPHU CO3JAaHUM YYEOHBIX IPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh U MPUHHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JIPYTUX MPHU
aHaJIM3e pa3IMyYHbIX BUJIOB YUE€OHOH NesATETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOILIEHUS K UICTOPHUUECKOMY U HAYYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBa)KEHHs K Ipolleccy TBOpUECTBA B 00JACTH TEOPUHU U NMPAKTHUECKOTO MPUMEHEHUS XUMHH,
OCO3HAHMSI TOTO, YTO JOCTHIKEHUS HAYKH €CTh Pe3yJIbTaT JUINTENIbHBIX HAOMI0IEHUH, KPOTIOTIUBBIX
HKCIIEPUMEHTAIbHBIX IIOMCKOB, IIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTHUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTUBOB B MOJYYEHUHU U IMOCIEIYIOIIEM aHaIU3€e HHPOPMAIUH O
NIEPEIOBBIX TOCTHIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OILIGHMBATh CUTYyallUM, CBSI3aHHBIE C XUMHUYECKHUMH SIBJICHUSIMH, U TPUHUMATD
OCO3HAHHBIE PEUIECHUs], OPUCHTUPYSICh HA MOPaTIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEACHUE M IIOCTYIKM CBOHMX TOBAapHILNEH C MO3ULHUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMAaHMUS IEHHOCTEW 370pOBOr0 © Oe3omacHOro oOpa3a JKU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DM3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOiroaeHust mpaBui 0€30MacHOro 0OpaIIeHUs ¢ BEECTBAaMH B OBITY, TOBCEIHEBHOM >KU3HU U B
TPYIOBOH AESITEIbHOCTH;

MOHWMAHUS [IEHHOCTH MPaBWJI WHIUBUIYaTHHOTO W KOJUICKTHBHOTO 0€30MacHOrO MOBEIACHUS B
CUTYaIUSAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUA TMOCJIEJACTBUM M HENPHUSATHS BpPEIHBIX MPUBBIYEK (YHOTpeOJIEHHUS alKOroJs,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTM B  Yy4€OHO-MCCJIEIOBATEIbCKON  JESATEIBHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUU MPAKTHUECKUX 3a7a4 COLUAIbHON HAPaBIEHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAaKTHYECKOMY M3y4YeHHIO Mpodeccruid pa3audHOTro poja, B TOM YUCIIC Ha OCHOBE
MPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJa U pe3yibTataM TPYAOBOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHAMBUIAYAIHHOH TPAaCKTOPHH OOpa30BaHUs, Oymymiei
npodeccuu W peanu3alii COOCTBCHHBIX KH3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKHU 11eTIeCO00Pa3HOr0 OTHOIICHUSI K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3eMiie;

MOHMMAaHUA TI00aJBbHOTO XapakTepa OHKOJOTMYECKUX MpoOJaeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HAHUs HEOOXOJAMMOCTU HCIIONB30BAHUS JOCTIKCHUM XUMHUU JJIS PEIICHHS BOMPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HEMpPUATUSA JEHCTBUM, MPUHOCAUIUX BPEll OKPYKAOUIEH MPUPOAHON cpene, yMEHUs
MIPOTHO3UPOBATh HEOIArOMPHUATHBIE YKOJIOTHUECKHE MOCIEACTBHS MPEANPUHUMAEMBIX JIEUCTBUN U
npeaoTBpaniaTh ux;

HaJU4Msl PA3BUTOTO OSKOJOTMYECKOTO MBIIUICHUS, HKOJOTHYECKON KYyJIbTYpbhl, OIIBITA
JEATEIbHOCTH  JKOJIOTMUECKOW  HAINpaBJIECHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS HUMH B
MO3HABATENIbHON, KOMMYHHUKATUBHOW W COIMATBHON MPAKTHUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOATH UICOJIOTHH XeMo(oouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAYKH U OOIIECTBEHHOW MPAKTHKH;

MOHUMAaHUS CHeUUPUKA XUMUUW KaK HayKd, OCO3HaHWs e€ pomu B (GopMupoBaHUHU
pPaIMOHAIPHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IEITOCTHOTO MPEACTABICHHUS 00 OKpY)KaoleMm
MHpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUN
po0JieM COXpaHEeHUs TPUPOJTHOTO PABHOBECHS;



yOexKIEHHOCTH B 0CO0OM 3HAUYMMOCTHM XHMHUHM JJIs1 COBPEMEHHOW LMBMIM3alMU: B €€
TYMaHHCTUYECKOH HANpaBICHHOCTH M BaKHOW pOJIM B CO3JAaHMM HOBOW 0a3bl MaTepHalbHOU
KYJBTYpBl, PEIICHUH TI00ATBHBIX NPOOJIEeM YCTOWYMBOIO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM,
SHEpPreTUYeCcKoi, MUIIEBON U HKOJOTMUECKON 0€30MacHOCTH, B Pa3BUTUU MEAULIMHBI, 00ECIIeYeHUN
YCIOBHUH YCIIEIIHOTO TPYAA U 3KOJIOIMUYECKH KOM(pOPTHOM JKU3HU KaXKI0r0 4ieHa 00I1eCTBa;

€CTECTBEHHO-HaYYHO! IPaMOTHOCTHU: NOHUMAHHUS CYIIHOCTH METO/I0B [TI03HAHUS, UCIIOIb3YEMBIX
B CCTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIOJb30BaTh IIOJIydaeMble 3HAHUSA IS aHalIu3a |
OOBSICHEHUS ABJICHUH OKPYXKAIOLIEro MUpPa U MPOUCXOJAIIUX B HEM HM3MEHEHWH, YMEHUS JeJ1aTh
00OCHOBAaHHbIE 3aK/IIOUEHHMs HAa OCHOBE HAy4yHbIX (AKTOB M HMEIOIIMXCS JaHHBIX C LEJIbI0
IIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHMS JJIS peleHus npolieM B
peabHbIX KU3HEHHBIX CUTYalLlUsX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENIbCKOM NesATeIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M CAMOOOPA30BaHHIO, K AKTHBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMU ITOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJa B pa3jInYHbIX cepax NpodhecCHOHATbHON e TeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaTbl OCBOEHUSI y4EOHOIo IpeaMera «XHUMHUs» Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIMXCA  MEXAUCLHUILUIMHAPHBIE
(MexrnpenMeTHbIe) O0IeHayYHbIe IOHATHUS, OTPaXKarollye LEeJIOCTHOCTh HayYHOU KapTHUHBI MUpPA U
cnenu(rUKy METONIOB IO3HAHMS, HCIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO,
DHEPTUs, SBIEHHE, IPOIECC, CUCTEMa, HAyYHBIA (aKkT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeIoBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTue);

yYHUBEpCajbHble ydeOHblE JeficTBUA (TO3HABaTeNbHbIE, KOMMYHUKATUBHbIC, PETYJISTHBHBIC),
oOecnieunBaromue (popMupoBaHue (YHKIIMOHAIBHOW TPaMOTHOCTU M COLIMAIBHOM KOMITETEHLIUU
00yJaromuxcs;

CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAHUS W YHHMBEpCaJbHbIE YyueOHble [EHCTBHS B IO3HABaTEIbHOH U
COLIMAJILHON ITPAKTHKE.

MeranpenmeTHsle  pe3yiabTaThl  OTPAXKalOT  OBJAJACHHE  YHHMBEPCAJIbHBIMU  y4E€OHBIMU
MO03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JI€HCTBUSMHU.

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBble JIOTHYecKHe AeCTBUS:

CaMOCTOSITENIbHO ~ (pOPMYJIUPOBAaTh W  aKTyaJlu3UpoBaTh MpoOJeMy, BCECTOPOHHE €€
paccmaTpuBarth;

OINPEACIIATh LENN NeATENBHOCTH, 3a1aBasi IapaMeTPbl U KPUTEPUHU UX JOCTUKEHHS, COOTHOCUTD
PE3yJIBTaThl AEATENBHOCTH C IOCTABICHHBIMU LENSMU;

UCIIONIb30BAaTh MpPH OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHHUS — BBLACIATH
XapaKTepHble TMPU3HAKKM TOHATUM M  yCTaHaBIMBaTh WX  B3aUMOCBS3b, HCIOJB30BATh
COOTBETCTBYIOIIME MOHATUS Il OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINM;

YCTaHaBIMBATh TPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3y4aeMbIMU SIBJICHUSIMHU;

CTPOUTH JIOTHYECKHUE paCCyX JACHUS (MHIYKTHBHBIC, JAEIYKTUBHbIE, IO AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TNPOTUBOPEUUs B PACCMATPUBAEMBIX SBIECHUSX, (POPMYIHPOBATH BBIBOJBI U
3aKJIF04YEHHS;



OPUMEHATh B IIPOLIECCE IO3HAHMA, MCIIOJIb3yEMblE B XHMMHUU CHMBOJMYECKHE (3HAKOBBIC)
MOJIeNd, PeoOpa3oBbIBaTh MOJEIBHBIC MPEICTABICHUS — XMMUYECKUNA 3HAK (CHMMBOJI) 3JIEMEHTA,
xuMuyeckass (opmyna, ypaBHEHHE XUMHUYECKOM peakIMu — TpPH PEHICHUH  Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh HAa3BaHHbIE MOJEJbHbIE NPEICTaBICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIL;

(GbopMynHMpOBaTh LEIU U 337a4d UCCIIEJOBAHUS, UCII0JIb30BaTh IOCTABIEHHBIE M CAMOCTOSTEIBHO
c(hOopMyIHPOBAHHBIE BONPOCHI B KaUe€CTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI AJIsi (POPMHUPOBAHUS
THITOTE3BI TI0 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAQ/JIETh HABbIKAMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUS U NIPOBEACHMUS  YUEHHUECKUX
9KCHEPUMEHTOB, COBEPUICHCTBOBATH yMEHHUS HAOMIOJaTh 3a XOJOM IIPOIEcCa, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yiabraT, (OpPMYIMPOBATH OOOOLIEHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTUYET O MPOJACIAHHOU
pabore;

nproOpeTaTh ONBIT YUYEHUYECKOH HCCIIE0BAaTEIbCKON M MPOEKTHOM eATEIbHOCTH, HPOSIBIATh
CIOCOOHOCTh U FTOTOBHOCTh K CAMOCTOSATEIBHOMY ITOMCKY METOJIOB PEIICHUs IPAKTUYECKHX 3a/ad,
IPUMEHEHHUIO Pa3IMYHbIX METOOB ITO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HMCTOYHHMKAX MHGpOpMaLUU (HAydHO-TIOMYJSpHAs JUTepaTypa
XMMHUYECKOTO COJAEp)KaHUs, CHpaBOYHble MmocoOusi, pecypcsl IHTepHera), aHaIM3UpOBaTh
UHPOPMALIMIO PA3JIMYHBIX BUAOB W (OPM MPEACTABICHUS, KPUTHUYECKH OLEHUBATH €&
JIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dopMynMpoBaTh 3ampochl M INPUMEHATh pas3IMYHble METOAbl INpU IOUCKE U O0TOOpe
uHpopMaLuu, He0OXOAMMOM IS BBINOJIHEHHS YUeOHbIX 33]a4 ONpeIeIEHHOrO TUIIA;

nproOpeTaTh OINBIT HWCHOJIB30BaHUSA WH(POPMANMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpMYy NpEICTaBIeHUS HWHPOPMALUU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAyYHBIN SI3bIK B KaUECTBE CPEJCTBA IpHU paboTe ¢ XMMHUYECKON MHpopManueil:
IPUMEHSTh MEXIIpeIMETHbIE ((pU3ndYecKkue W MaTeMaTHYecKHe) 3HaKh U CHMBOJBI, (POPMYIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPE/ICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl B XOJA€ Auajiora W/WIW AUCKYCCHUH,
BBICKa3bIBaTh  HUJEH, (OPMYIMPOBATH CBOM NPEJIOKEHUS OTHOCUTENIBHO  BBIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

BBICTYNaTh C TMpe3eHTaluel pe3yJbTaToB I[103HABATENbHON JESITENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPH BBIMOIHEHUN XUMHUECKOT0 SKCIIEPUMEHTA,
NPaKTUYECKOH pabOThl MO MCCIIEOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB, pealu3aluyd y4yeOHOTO
npoekTa M (OpPMYIHMPOBATH BBIBOJABI 10 pe3yjibTaTaM MpPOBEAEHHBIX HCCIEIOBAHUNA IMyTEM
COTJIACOBAHUS MO3UIINI B X0 OOCYK/IEHUSI 1 0OMEHA MHEHHUSIMH.

OBJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH 1€l CTBHSIMU:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYLIECTBIATH CBOIO IO3HABATENbHYIO JIEATEIBHOCTB,
ompenenss e€ LeNd U 3aJaud, KOHTPOJIUPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeJyiaraeMblii alrOPUTM ACMCTBUIM TpU BBIIOJHEHUH YYE€OHBIX W MCCIEIOBAaTEbCKUX 3ajad,



BBIOMpaTh Hanbosnee d3PPEKTUBHBIA CIIOCOO UX pelIeHUs ¢ y4ETOM TMOJYyYEeHHs] HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKIUX;
OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.
MNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckasi XUMHUs OTPaXKatoT:

c(OPMUPOBAHHOCTh TPEICTABICHUA O XWUMHUYECKOW COCTABIISIFONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, POJIM XMMHUU B MO3HAHUU SBJICHUM MPUPOIbI, B (OPMUPOBAHUU MBILUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHOM TI'pPaMOTHOCTH, HEOOXOIMMON [UIsi pelieHus
NPAaKTUYECKUX 337a4 M HSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHCTEMOM XMMMYECKHUX 3HAHMUH, KOTOpas BKJIIOYAET: OCHOBOMOJAralolIUe MOHSATHS
(XMMUYECKUIl DJIEMEHT, aTOM, OJEKTpPOHHAas 000J04YKa aroma, MOJEKyJa, BaJECHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, XMMHYECKasi CBA3b, CTPYKTypHass ¢opMmyna (pa3BépHyTas U
COKpaIéHHast), MOJIb, MOJIIpHAst Macca, MOJIIPHBIN 00BEM, YIIIEPOAHBIA CKeNeT, QYHKIIMOHAIbHAS
rpynna, paaukai, H30Mepus, H30MepPbl, TOMOJIOTHYECKUN Psijl, TOMOJIOTH, YTJIE€BOJOPOIbI, KUCIOPO/
U a30TcofepkKallue COeTUHEHHs, MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIISIPHbIE
COEIMHEHMS); TEOPUU M 3aKOHBbI (TEOpHsl CTpOeHus opranmyeckux BeuiectB A. M. Byrtieposa,
3aKOH COXpPAHEHMs MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XHMHU;
MHUPOBO33PEHYECKUE 3HAHUS, JIeKAllMe B OCHOBE IMOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH
XUMHUYECKHUX SBIIEHUH, (AKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJIYYEHUU U
0C30MacHOM WCIIOIH30BAaHUHM BAKHEUIINX OPTaHMUYECKUX BEIIECTB B OBITY W TPAKTHYCCKON
JIeSITEIIbBHOCTH YEJIOBEKa,

c(OpMUPOBAHHOCTh YMEHUIl BBISBISATH XapaKTepHbIC NMPU3HAKU TMOHSATHH, yCTaHABIMBATh HUX
B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME TMOHATHS IMPH OMHMCAHWU COCTaBa, CTPOCHUS U
MpEBPAIICHUI OPraHMYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHUH HCIOJIb30BATh XHMHUYECKYI0 CHMBOJIMKY [UISl COCTaBJIEHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYJT OPraHUYECKUX BEIIECTB U
YpaBHEHUN XMUMHUYECKUX PEAKIMi, U3rOTaBIMBATh MOJEIH MOJIEKYJ OpPraHUYECKHX BELIECTB AJIS
WJUTFOCTPALIMKM UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAJICKHOCTh HM3YUYCHHBIX OPTaHUYECKUX
BEIIECTB [0 KX COCTaBy M CTPOEHUIO K OINpeAEeNEHHOMY KJacCy/Tpynne COeIuHEeHUN
(YraeBoJopobl, KUCIOPOJ U a30TCO/EpIKaIllie COeINHEHHsI, BHICOKOMOJIEKYJISIPHbIE COETUHEHNUS),
JaBaTh WM Ha3BaHus 1o cucrematndeckod HomeHknatype (IUPAC), a Ttakke npuUBOIUTH
TPUBHUAJIbHBIE HA3BaHUS OTACIBHBIX OPTraHWYECKUX BEIIECTB (ITUJICH, MPOIMMUIIEH, alleTUJIEH,
STUJIEHTJIMKOJb, IIMLEPUH, PeHO, popMallbAeTUul, alleTaabAeru, MypaBbiHasl KUCIIOTa, YKCYCHas
KHCIIOTa, OJIMHOBAasl KUCJIOTAa, CTEApUHOBAsl KUCIIOTA, TNII0OK03a, PPYKTO3a, Kpaxmall, IeJUTI03a,
TJIUIMH);

c(hOpMUPOBAHHOCTh yYMEHHUS OMNPEACNSITh BHABI XHMHYECKOW CBS3M B OPTraHUYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSTD MOJIOKEHUS TEOPUU CTPOCHHSI OPTaHUYECKHX BEIIECTB
A. M. byrnepoBa ansi oObsICHEHUSI 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHUS MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTAB, CTPOEHUE, (PU3NYECKHUE M XUMUYECKHE
CBOMCTBAa TUNUYHBIX MPEJCTABUTEIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHX BEUIECTB (METaH, TaH,
STHIIEH, TPOMUWJIEH, aleTWwieH, OyramueH-1,3, merunOyraaueH-1,3, OeH307, METaHOJ, JTAHOI,



STUJICHIJIUKOJb, TIULEPUH, (EHOJI, aleTalbJIerusl, MypaBblHas M YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxmajl, LEJUII0J03a, aMMHOYKCYCHasl KHUCIIOTa), WIUIIOCTPUPOBATh INE€HETUUYECKYIO CBSA3b MEXKAY
HUMHU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XMMHUYECKHUX DPEAKIHUM C HCIOIb30BAaHUEM CTPYKTYPHBIX
(opmyu;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaTh HCTOUYHUKH YIJIEBOAOPOIHOTO ChIPhsl (HEQTH,
NPUPOIHBIN Ta3, yrojb), CHOCOOBI MX MEpepadOTKH M IMPAKTHYECKOE MPUMEHEHHE IPOIYKTOB
nepepadoTKy;

c(OpMUPOBAHHOCTh YMEHUIN MPOBOJUTH BBIUUCICHUS MO XUMHUYECKHM YpaBHEHUSM (Macchl,
00BpEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA UM MPOJYKTa PEaKIUu 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB WIN IIPOJYKTOB PEAKIUN);

c(OPMUPOBAHHOCTh YMEHUIH BJIANETh CUCTEMON 3HAHWU OO0 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCTIOB3YEMbIX B XUMUU IIPU U3YYCHHUH BEIIECTB U XMMHUUECKUX SIBIICHUI (HaO0/1eHue,
U3MEepeHHe, HKCIEPUMEHT, MOJCIUPOBAHKE), UCIIONb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
IPUHITHUS PELIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBA3AHHBIX C BELECTBAMM U HX
IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHHMH COOJIOATh MpaBWiIa TOJH30BAHUS XUMHUYECKOH MOCYIOW H
1abopaTopHBIM 000PYAOBaHHUEM, a TaKXKe MpaBHiia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHHMM IUIAHUPOBAThb M  BBINOJHATH XUMHUYECKUH SKCIEPHUMEHT
(mpeBpallleHusT OPraHUYECKUX BEIECTB MPU HArpeBaHHM, MOJIyYEHUE STUJICHA U H3YyYEHUE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIMU OPraHUYECKUX BEILECTB, JIEHATypaIusi OCIKOB MPU HarpeBaHHH,
[IBETHBIC PEAKIMU OEJIKOB) B COOTBETCTBHUH C MpaBUJIAMHU TEXHUKHU O€30MACHOCTU MPHU OOpallleHUN
C BelecTBaMH M Ja0OpaTOPHBIM O0OPYAOBAaHHEM, MPEACTABIATh PE3YJIbTaThl XHMHUYECKOTO
JKCIIepUMeHTa B (¢opMe 3aliCH YpaBHEHUH COOTBETCTBYIOUIMX pEaKIHi U (POopMyIHUpOBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HMH(OpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmannu, UHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTb YMEHUH COOJIIOATh MTPaBUiIa SKOJIOTUYECKH 11€71€CO00pa3HOro MOBEACHUS B
ObITY W TPYNOBOM JAEATENbHOCTH B LENAX COXPAaHEHUS CBOETO 3JI0POBbs M OKPYXKAIOLIEH
IIPUPOJHOM Cpelpl, OCO3HABATh OMACHOCTh BO3JECUCTBUS Ha JKUBBIE OPTraHU3MBbl ONPENEIEHHBIX
OpraHMYECKUX BelIecTB, MOHMMasi cMbici mnokazarens IIJIK, moscHATe Ha mpumepax cHnocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHNS UX BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUI 0OYYaIOLIMXCSl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI: YMEHUE NPUMEHSTh 3HAHUSA
00 OCHOBHBIX JJOCTYIHBIX METO/1aX MMO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUI;

JUISL CHENbIX U CIa0OBUASIIMX OOYYarOIIMXCS: YMEHUE MCIOJIb30BaTh PENbePHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins st 3anucu Xumuyeckux Gopmyt.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHu4eckasi XuMus» OTpaxaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O XWMHUYECKOW COCTABIISIFONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJM XMMHUU B MO3HAHWUU SBJICHHUA MPUPOIBLI, B (OPMUPOBAHUU MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIMMOW ISl  peLIeHUs
MPAKTUYECKUX 3aJad M DSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
MPUPOJHON Cpelie;

BJIQJICHUE CHCTEMOM XMMMUYECKHUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOLIUE IMOHATHS
(XMIMUYECKHUIl 2JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYIIa,
MOJIb, MOJIIPHBIA 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTb, CTENEHb OKHUCIIECHUS,



XUMHUYECKasi CBA3b (KOBaJEHTHAsl, MOHHAs, MeETaJUIMYecKas, BOJOPOAHAas), KpUCTAJUIMYecKas
pem€rka,  TUIOBI  XUMHUYECKMX  pEaklUuil,  pacTBOpP,  AJIEKTPOJUTHI,  HEDIEKTPOJIHTHI,
ANEKTPOJIUTUYECKAS JUCCOLMALINS, OKUCIUTEL, BOCCTAHOBUTEIIb, CKOPOCTh XMMUYECKON pEaKUuu,
XUMHYECKOE pABHOBECHE); TEOPUU U 3aKOHBI (TEOpHsI AJIEKTPOJIUTUYECKONH JUCCOIHALINH,
nepuoanueckuil 3akoH . M. MenzaeneeBa, 3aK0H COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPaHEHUs
U TpPEeBpaleHUs] SHEPIHUU MPU XUMUYECKUX PEaKLMsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIINE B OCHOBE TIOHUMAHUSI IPUUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SBJICHUH, (AKTOJIOIMYECKUE CBEJCHUS O CBOMCTBAaX, COCTaBe, IOJNYYEHUU U
0e30MacHOM HCIIOJIb30BAHUM BAKHEUIUX HEOPraHWYECKUX BEIIECTB B OBITY U MIPAaKTHUECKOMN
JIEATENIbHOCTH YEIOBEKA;

c(OPMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTEPHBIC NMPU3HAKU TMOHSATHH, yCTaHABIMBATH WX
B3aUMOCB$I3b, UCII0JI30BAaTh COOTBETCTBYIOINE MOHITHS MIPU ONMCAHUN HEOPTAHMYECKUX BEILECTB
Y WX MPEBPAILICHUH;

c(OpPMUPOBAHHOCTh YMEHHI MCIOIB30BATh XUMUYECKYIO CHUMBOJIUKY JUIsl COCTAaBIICHUST POpMYIT
BEIIECTB M YPAaBHEHUH XWMHUYECKUX peakiuid, cucremarmdeckyto HomeHkinatypy (IUPAC) u
TPUBUAJIbHBIC HA3BaHMs OTIEIbHBIX HEOPTraHMYECKHUX BEIIECTB (yrapHbI Ta3, YIJIEKUCIHbIN ras,
aMMuak, raméHasi U3BeCTh, HeralI€Has U3BeCTb, MUTHEBAS COJA, IUPUT U JPYTHE);

c(hOpMUPOBAHHOCTh YMEHHI OIpEACNSITh BaJCHTHOCTh M CTEHEHb OKUCICHHUS XUMUYECKUX
AJIEMEHTOB B COCJAMHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMHUYECKON CBSI3M (KOBaJCHTHAs, HOHHAs,
METaJIJIMYeCcKas, BOJOPOJIHAs) B COCAMHEHUSAX, THUIl KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHasi, HOHHAs, METaJlIn4yecKas), XapakTep CcpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB MO UX
COCTaBy K OMpeAeNEéHHOMY KJacCy/Tpynmne COeAMHEeHH (IIPOCThie BeIIeCTBA — METAIbl U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE THAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT Meproanyeckoro 3akoHa J[. . Menneneesa u
JIEMOHCTPHUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENHHYIO M MPOTHOCTUYECKYIO (DYHKITUH;

c(OpPMHUPOBAHHOCTh YMEHHM XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX
sanemeHToB 1—4 nepuonoB [lepuoanueckoir cucremsl xuMuueckux 3neMeHToB /. 1. Menpeneesa,
UCTIONB3Ys TIOHATHS «S-, P-, U-3JEKTpOHHBIE OPOHTAIN», «IHEPTETHUECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX SJIEMEHTOB W UX COCAMHEHHUH IO MEepHojaM U
rpynnam [lepuoanueckoit cuctemsl XuMuIeckux 3aeMeHToB 1. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepHu3oBaTh (OMUCHIBATh) OOIIME XHMUYECKHE CBONCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE TE€HETHYECKON
CBSI3M MEXJy HEOPraHWYEeCKHMMH BEIIeCTBAMH C TIOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKLUid;

c(OpPMUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATh XUMHUYECKHE pEAKIUH T0 Pa3sTuIHBIM
MpU3HaKaM (YUCITY M COCTaBY pEarupyrollux BEIIECTB, TEIIOBOMY d(h(PEKTy peakinu, U3MEHEHUIO
CTeneHel OKUCIIEHUS PIIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPAaBHEHHS pPEaKUUN DPA3IUYHBIX THUIIOB, TOJHBIE U
COKpaIlIEHHBIE YpaBHEHHUS peakluid HOHHOTO OOMEHa, yYUTBIBAas YCIOBHUS, MPU KOTOPBIX OTH
peaKkuuu UayT A0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIUH, MOATBEP)KIAONINE KAYECTBEHHBINM COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PAaCTBOpPAaX HEOPTraHUYECKUX BELIECTB;



c(OpMUPOBAHHOCTh YMEHUH PpacCKphIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii TOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHca ATUX PEaKIIuii;

c(OPMHPOBAHHOCTh YMEHHH OOBACHATH 3aBUCUMOCTH CKOPOCTM XHUMHYECKOW PEaKIHH OT
pa3iauuHbIX (AKTOPOB; XapakTep CMEIICHUS XHUMHUYECKOrO pPaBHOBECHUS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEPH30BaTh XUMHUYECKHE MPOIECCHI, JIeXKAIIUe B OCHOBE
NPOMBIIIJICHHOTO TIOJIYYEHHUS] CEpPHOM KHUCIOTHI, aMMHaKa, a Takke C()OpMUPOBAHHOCTh
npejacTaBieHuii 00 OOMMX HAy4YHBIX NPUHIUIAX M SKOJOTHYECKHX MpodieMax XHUMHYECKOTro
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHUS C MCIOJb30BAHUEM MOHSITHS «MaccOBas
JI0JIs1 BELIECTBA B PAacTBOPE», OOBEMHBIX OTHOILIEHUM Ia30B MPU XMMHUYECKHUX DPEAKLMSIX, MacChl
BellecTBa WK 00bEMA ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OAHOTO U3
YYaCTBYIOIIMX B PEaKlMU BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHUS
MAaccChl BELIECTB, IPEBPALLECHUS U COXPAHEHHUsI SJHEPTUH;

c(hOpMUPOBAHHOCTh yYMEHHUH COONIOAATh MpaBUJia TOJB30BAHUS XUMHUYECKOW TOCYAOH U
1abopaTopHBIM 000PYAOBaHHUEM, a TaKXkKe MpaBHiia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHMM IUIAHUPOBAThb M  BBINOJHATH XUMHUYECKUH SKCIEPHUMEHT
(pa3nokeHue MepoKCuaa BOAOpOa B MPUCYTCTBUHU KaTajlM3aTopa, ONPENEICHUE CPellbl pacCTBOPOB
BEIIECTB C MIOMOIIbIO YHUBEPCATBHOT'O MHIUKATOPA, BIMSIHUE Pa3UYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON peakIuy, peakliui HOHHOTO OOMEHa, KaueCTBEHHBIE PeaKklluu Ha cynbdar-, kKapOoHaTt-
U XJOPHUJ-aHUOHBI, Ha KATHOH aMMOHUS, pEUICHUE DOKCHEPUMEHTAIBHBIX 3a4a4 II0 TeMaM
«Metamiel» u «Hemeraiuibpl») B COOTBETCTBUM C NPAaBUIAMU TEXHUKH O€30MACHOCTH TIPU
oOpallleHuu ¢ BelIecTBaMU U JIaDOpaTOPHBIM O0OpYyIOBaHUEM, TPEICTABIATH PE3YIbTAThI
XUMHYECKOTO DJKCIepUMeHTa B (¢GopMe 3alucu YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUud u
(GbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh yYMEHUH KPUTHMYECKH aHAJIM3UpPOBaThb XHWMHUYECKYK HH(pOpMaLHIO,
NOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MAaCCOBOM KOMMYHMKaIMU, IHTEpHET U Apyrux);

c(OpMHPOBAHHOCTb YMEHUH COOJII0OATh MpaBHiIa SKOJIOTMYECKH 11€7€CO00pa3HOro MOBEACHUS B
OBITY M TPYNOBOM JEATEIBLHOCTH B ILENSAX COXPAHEHUS CBOEro 3JI0pOBbS U OKpY)Karolen
IIPUPOJHOM Cpefpl, OCO3HABATh OMACHOCTh BO3JECHCTBUS Ha JKUBBIE OPTraHU3MBbl ONPENEIEHHBIX
BEIIeCTB, MoHUMas cMbicn nokasatens [1JIK, moscHATh Ha mpumepax crocoObl YMEHBIIEHUS U
[IPEAOTBPALECHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEJI0BEKA;

JUIst 0O0y4aroUMXcs C OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbsI: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHHUS BEUIECTB U XMMHUECKUX SIBICHUI;

JUIA CIeNbIX W CHa0OBHIALIMX OOYYaIOUIMXCS: YMEHHE MCIIOJIb30BaTh PEIbePHO-TOYECUHYIO
cucremy o0o3HaueHuit JI. bpaiins s 3anucu xumuueckux Gopmyi.
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne KosmmuecTBo yacos DJIEKTPOHHbBIE
Jlara
" Tema ypoka KonTpoa. IIpakrtuuec. H3y4YeHUs unpposLIe
/ Bcero o0pa3oBaTe/ibH
I padoThI padoThI miaH (akr BIe PECYPCEI
1 [Ipeamer opranndeckol XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHE 1 1.09 bubmmoreka LIOP
¥ 3HaYCHHE https://m.edsoo.ru
Teopust cTpoeHUs OPraHUYECKUX COeTUHEHUN A. M. bubnmnoreka LHOP
2  byrtneposa, e€ ocHoBHbIC monoxenus. [Ipeacrasnenue o 1 8.09 https://m.edsoo.ru
KJIacCHU(HKALUN OPraHMYECKHUX BEIIECTB.
3 Homenkiarypa (cucremMatudeckasi) ¥ TPUBUAIbHbIC Ha3BaHUS 1 1 15.09 bubnmmorexa LIOP
oprannyeckux BeriecTB. CTapToBasi JUarHOCTUYECKas paboTa https://m.edsoo.ru
4 | AnKaHbl: COCTaB U CTPOCHUE, FTOMOJIOTUYCCKHUI PsIIT 1 22.09 https://m.edsoo.ru
5  MeraH 1 3TaH — NPOCTEHIIIHNE TPESICTABUTEIH ATKAHOB 1 29.09 https://m.edsoo.ru
6 | AJKeHBI: COCTaB M CTPOEHHE, CBOMCTBA 1 6.10 https://m.edsoo.ru
7 DTWIeH U NPONIIeH — MPOCTEHINE MPEACTABUTENN aJIKCHOB 1 13.10 https://m.edsoo.ru
[TpakTuyeckas padora Ne 1. «[lomyuenue sTuneHa u bubnuoreka LIOP
8 . 1 1 20.10 _
U3Y4YCHHUE €r0 CBOMCTBY https://m.edsoo.ru
9 Anxanuensl. byraguen-1,3 u meTmioyraguen-1,3. 1 1011 bu6mmoteka 1IOP
[TonydeHre CHHTETHYECKOTO KayayKa U pe3UHbI https://m.edsoo.ru
10 AJKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMSI, FOMOJIOTMUECKUN 1 1711 Egg§?$§i§;£535
psi. AETHIEH — NPOCTEHIIHIA TPEICTaBUTENh aTKHHOB L :
11  BsluncieHus IO ypaBHEHUIO XMMUYECKOH peakIiu 1 24.11 https://m.edsoo.ru
12 | Apensl: 6eH301 ¥ TONyoJl. TOKCHYHOCTH apeHOB 1 1.12 https://m.edsoo.ru
13 I'eneTnyeckas CBA3b yriaeBOAOPOAOB, IPUHAUIEKALIUX K 1 8.12 bubmuoreka LIOP
pa3IMYHBIM KJ1accam https://m.edsoo.ru
14 | KontposbHas padota Nel 1 1 15.12 https://m.edsoo.ru
[IpupoaHbIE HICTOYHUKH YIIIEBOJOPOIAOB: IPUPOAHBIN ra3 U bubmuoreka LIOP
15  nomnytHbIe HeTAHBIE ra3bl, HEPTh U MPOAYKTHI €€ 1 22.12 https://m.edsoo.ru

nepepadoTKu
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[IpupoaHble HCTOYHUKH YTIEBOJIOPOAOB: IPUPOAHBIN a3 U

bu6nuoreka LIOP

16  nomyrHble HeTsHBIC ra3bl, HEPTh U MPOAYKTHI €& 1 29.12 https://m.edsoo.ru

nepepadboTKu

[IpenenbHble OJHOATOMHBIE CITUPTHI: METAHOJI U 3TAHOJL. bu6nuoreka LIOP
17 1 12.01 )

Bonopoanas cBsi3b https://m.edsoo.ru
18 = MHOroaToMHbIE COUPTHI: STHICHIIIUKOIb U TIULIEPUH 1 19.01 https://m.edsoo.ru

DeHOo: CTPOCHUE MOJIEKYIIBI, (PU3UIECKUE U XUMHUECKUE bubnmoreka [IOP
19 . 1 26.01 )

CBOMCTBA, IPUMEHCHHE https://m.edsoo.ru
20 | Anpperuzbl: popManbIeru M aleTaabIeIHI. ALICTOH 1 2.02 https://m.edso0.ru

OnHOOCHOBHBIE TIPEIeNbHBIE KAPOOHOBBIE KUCIOTHI: bubnmoreka [IOP
21 1 9.02 _

MypaBbUHAsI U YKCYCHast https://m.edsoo.ru

[TpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM bubnmnoreka LIOP
22 1 16.02 )

KUCIIOTBI» https://m.edsoo.ru

CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK IIPEICTaBUTEIN bu6mmoreka LIOP
23 1 2.03 _

BBICIINX KapOOHOBBIX KHCIOT https://m.edsoo.ru

Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIIEe bu6nuoreka LIOP
24 . 1 16.03 _

neicTue https://m.edsoo.ru

Cnoxxnbie 3(hUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. bubnuoreka [IOP
25 1 23.03 )

I'maponu3 CioXHBIX A3PHUPOB https://m.edsoo.ru
26  XKupsl: THAPONIN3, TPUMEHEHNE, OHMOJIOTHYECKAst POJIb JKUPOB 1 6.04 https://m.edsoo.ru

VYrneBopl: coctaB, kinaccudukaius. Baxkuennme bubnuoreka [IOP
27 1 13.04 _

MPEJICTABUTEIN: TIIIOK03a, PPyKTO3a, caxaposa https://m.edsoo.ru
28 | Kpaxman ¥ 1eon03a Kak IpUpOHbIe MOJIUMEPHI 1 20.04 https://m.edsoo.ru
29  KourponbHas pabota Ne2 1 27.04 https://m.edsoo.ru
30 AMUHBI: METUJIAMHUH U aHUJIHH 1 4.05 https://m.edsoo.ru

AMUHOKHCIIOTBI KaK aM(pOTEPHbIC OPTraHUYCCKHE bubmmorexa LIOP
31 1 18.05 _

COEIMHEHMNS, MX OMOJIOrMYecKoe 3HaUYeHue. [lenT sl https://m.edsoo.ru
32  benku Kak NPUPOJIHBIE BEICOKOMOJIEKYIISIPHbBIE COSIMHEHUS 1 25.05 https://m.edsoo.ru
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HOYPOYHOE IIVIAHUPOBAHUE 11 KJIIACC
Ne KoaunyecTBo yacos JlaTa DIeKTPOHHbIE
o/ Tema ypoka Konrpoa. IIpakruyec H3y4YeHHsI uupposbie
Bcero
n padoThI padoThI mwian ¢gakr  ob0pasosareian
HbIE pecypcsl
1 XuMUYecKuil 351IeMeHT. ATOM. DJIEKTPOHHAsE KOHPUTYypaLus 1 509 bu6nunoteka LIOP
aTOMOB : https://m.edsoo.ru
[Iepnonnueckuit 3akoH u [lepnoanueckas cucteMma XMMUYECKUX bubmmoreka [{OP
2  snementoB /. 1. MenzeneeBa, ux CBSI3b C COBPEMEHHON TEOpHEit 1 9.09 https://m.edsoo.ru
CTPOEHHMSI ATOMOB
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U bubnmorexa L1IOP
3 HX COCAMHEHHMII 110 TPYIIaM | IIepruosiaM. 3HaueHHe 1 16.09 https://m.edsoo.ru
MEPUOJNYECKOI0 3aKOHA U CUCTEMbI XUMUYECKHX AieMeHToB J[.1. '
MenzeneeBa B pa3BUTHH HAYKU
CrtpoeHnue BemiecTBa. XUMUYECKast CBsI3b, €€ BHUJIbI; MEXaHU3MBbI Bbubmuoreka [IOP
4 o 1 23.09 https:/
00pa3oBaHMs KOBAJIEHTHOMU CBsI3U. BoopoaHast cBA3b ttps://m.edsoo.ru
5 BanenTtHOCTh. DneKTpooTpULATENbHOCTE. CTENEHh OKUCIEHUS. 1 30.09 bu6moreka LIOP
BermectBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOCHHUSI : https://m.edso0.ru
6 [TonsiTue o nucnepcHbIX cucteMax. ICTHHHBIE U KOJUIOUAHBIE 1 710 bubnuoreka LJOP
pacTBOpsl. MaccoBast J10JIs1 BEIECTBA B paCTBOPE ' https://m.edso0.ru
Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHX COeAMHEHUM. Bbu6mroreka [IOP
7  T'enernyeckasi CBSI3b HEOPIraHUYECKUX BEIIECTB, Pa3IMUIHBIX 1 14.10 https://m.edsoo.ru
KJIACCOB
Knaccudukanus XuMHUecKuX peakiuii B HEOpraHu4eckoi 1 Bubmmroreka [IOP
8  opraHMYecKoi XuMHUH. 3aKOH COXPAHEHUS MACChI BELIECTB; 3aKOH 1 21.10 https://m.edsoo.ru
COXPAHEHHUs U IPEBPAIICHUS SHEPTUU P XUMUUYECKUX PEAKLIUAX
9 Ckopoctb peakuuu. OOpaTuMble peakiui. XUMHUECKOe 1 11.11 bu6mmorexa LIOP
paBHOBECHE ' https://m.edso0.ru
[IpakTuueckas pad6ora Ne 1. «BausHue pa3nudHbIX (akTopoB Ha bubauoreka LJOP
10 - 1 1 18.11 https://
CKOPOCTb XUMUYECKOU PEAKIIN ttps://m.edsoo.ru
11 DIIeKTpoIUTHYECKas! Auccoruanus. [lonstue o BOgopoHOM 1 2511 bubmuoreka L{IOP

nokasarene (PH) pactBopa. Peakuun nonHoro oomeHna. ['naponms

https://m.edsoo0.ru
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OPraHN4Y€CKUX U HCOPTraHNYCCKUX BEIICCTB

12 KontponbHas pabota Nel 1 2.12 https://m.edsoo0.ru
13 OKuCIUTENbHO-BOCCTAHOBUTEIbHbBIC PeaKIHUH. [Tonsatue 06 1 9.12 https://m.edsoo.ru
JJIEKTPOJIN3E PACIIIABOB U PACTBOPOB COJICH
Merasuisl, ux nosnoxxenue B [lepuoandeckoi cucreme bubmmoreka [{OP
14  xumumueckux 3;memeHToB /. . MeHngeneeBa 1 0COOCHHOCTH 1 16.12 https://m.edso0.ru
crpoenust aroMoB. O0mme pu3ndeckre CBOWCTBA METAIIIIOB
15 CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH psAJl HAIPSKEHUM 1 9312 bubmmoreka [{OP
METAJLJIOB https://m.edsoo.ru
16 XI/IMI/I‘IG:CKI/IG CBclﬁCTBa Ba)KH?f/'IHII/IX METAJIOB (EIanHﬁ, KaJIui, 1 3012 BI/I6J‘I.I/IOTeKa LHOP
KaJIbIMi, MArHUM, aTFOMUHKMN) U UX COEJUHEHUN https://m.edsoo.ru
17  XuMudeckue CBOWCTBA XpoMa, MEIU U UX COEIUHEHUI 1 13.01 https://m.edsoo.ru
18 | Xumunueckue cBOMCTBA LIMHKA, )KeJIe3a U UX COeAUHEHUH 1 20.01 https://m.edsoo.ru
19 [IpakTuueckas paborta Ne 2. "Penienne skcriepuMeHTaIbHBIX 1 2701 bu6muoreka LIOP
3a1a4 o teme «Metauib" https://m.edso0.ru
Hewmeramnsl, ux nonoxxenue B Ileprnoanyeckon cucreme bubnaunoreka LJOP
20  xummueckux daemeHToB /1. . MenaeneeBa 1 0COOCHHOCTH 1 3.02 https://m.edsoo.ru
CTPOCHHSI aTOMOB
21 dusnyuecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAILIOB (Ha 1 10.02 bubnmorexa LIOP
HpuMepe KHCIopoa, cepsl, pocdopa u yrieposaa) https://m.edsoo.ru
22 | XUMWYECKHUE CBOKCTBA TaJIOTEHOB, CEPHI M KX COCTUHEHUI 1 17.02 https://m.edsoo.ru
23  XuMHYecKHe CBOWCTBA a30Ta, (pocdopa u MX coeAMHEHUH 1 24.02 https://m.edsoo.ru
24 | XwuMuvecKue CBOWCTBA YIiepo/ia, KPeMHUS U UX COCIMHEHUI 1 3.03 https://m.edsoo.ru
25 | TlpumeHeHHe BaKHEHITNX HEMETAIOB U UX COCAMHEHHI 1 10.03 https://m.edso0.ru
O0o001enye ¥ cucTeMaTH3anys 3HaHUH o TeMe «HeMeTamisy. bubanoreka IIOP
26 | BpruncneHus Mo ypaBHEHUSM XUMHUUYECKUX PEaKIUi U 1 17.03 https://m.edsoo.ru
TEPMOXUMHUYCCKHE PACUETHI
97 [TpakTudeckas Pa60Ta Ne 3. «Pemenue sKcriepuMeHTATBHBIX 1 94.03 Bubmuoreka [IOP
3ama4 o teme "Hemeramist"y https://m.edsoo.ru
8 Heoprannueckue u opranndeckue Kuciaorsl. Heopranmueckue n 1 204 https://m.edso0.ru

OpraHu4CCKUC OCHOBAHUA
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29 | KontpoabHas padora Ne2 1 14.04 https://m.edsoo0.ru

AmdoTepHbIe HEOPTaHUYECKUE H OPTAaHUYCCKHE COCAMHEHUSI. Bubmuoreka [IOP
30 ['eHeTH4YeCKast CBSI3b HEOPIaHMYECKUX H OPIraHMYECKHUX BEIIECCTB . 21.04 https://m.edsoo.ru
31 Pons xm:mn B 00€CIIEYCHUH YKOJIOTHUECKOM, SJHEPTETHIECKON 1 1 28.04 bubmunorexa LIOP

MUIIEBON OE30MaCHOCTH, PA3BUTHH MEIUITMHBI https://m.edsoo.ru
30 [IpencraBnenus 06 oOmUX HayHBIX NPHHLHATIAX 1 505 Bu6muoreka [IOP

[POMBIIIIEHHOTO MOJTYYEHHsI BAXKHECHIIINX BEIIECTB https://m.edsoo.ru
33  YenoBek B MHpPE BELIECTB U MAaTEPHATIOB 1 12.05 https://m.edso0.ru
34 | XuMus u 310pOBBE YEIIOBEKA 1 19.05 https://m.edso0.ru
35 | XuMus u 310pOBBE YEIIOBEKA 1 26.05 https://m.edso0.ru
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VYEHUKA

xumust 10 knacce/ O.C. IN'abpuensn, U.I'. Octpoymos, C.A. Cnaakos

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

xumus 10 kiace/ O.C. INabpuensu, N.I'. Octpoymos, C.A. Cnagkos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubamoreka LIOK https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XUMUHM B T[MO3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, nU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCO/ICpKAIINE COCAMHEHUs, OMOJOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHUsi opranmueckux BemiectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U OE€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

13

14

ChopmMHpoBaHHOCTh YMEHHMH BBIABIATH XapaKT€pHbIE MpPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATHS IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMUPOBAHHOCTh YMEHHH HCIIONH30BAaTh XUMUYECKYI) CHUMBOJHKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTaBIUBATH MOAEIH MOJIEKYJI OPraHUIEeCKUX
BEIIECTB JI WIITIOCTPALUA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IMPHHAJJICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), JaBaTh MM  Ha3BaHUsA [0  CHCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byriepoBa miisi oObsicHeHUS
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUs
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, KpaxMmas, LeJlIis03a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaThb COCTaB, CTPOEHHUE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXIY  TUIMYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KIJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYICCKOC ITPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON TMocynoil u 1abopaTOpHbIM 00OpYyJOBaHHEM, a TaKxkKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATh XHMHUECKUAN
9KCIIEPUMEHT (IIPEeBpaLICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BHIYMCIECHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTB YMEHHU KPUTHYECKH aHaJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecoo0pa3Horo MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0POBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMK), TIOSICHATH Ha
pUMEpax CIOCOObl YMEHBIIEHUS U MPEJOTBPALLCHUS HUX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (DPAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJIY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMUH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSL TP ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHbBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIO,I[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHHUH ONpEAENsATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XWUMHWYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PAa3JIMUYHOIO
COCTaBa, BHJ  XUMHUYECKOHW CBsI3M  (KOBaJIGHTHas, HWOHHa“,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHHUSAX, TUIl KPUCTAILTMYECKON
PEIIETKH KOHKPETHOI'O BelecTBa (aTOMHas, MOJEKYJSpHas, MOHHas,
MeTaJUTHIecKas)

ChopMupoBaHHOCTb YMEHUH ONpEAEATh XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUMN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(HUIIUPOBATH  XMUMHYECKHUE
peaKuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBy pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy pcaknuuu, H3MCHCHHIO CTEIeHEeH




OKHCIICHHS  JJIEMEHTOB,  OOpaTHMOCTH  pEaKLUMH,  Y4aCTHIO

KaTaJlu3aTopa)

1.7

1.8

ChopmMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUU
MOHHOI0 OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEaKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKMUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTE yMEHHMH  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CdopMHUpOBaHHOCT, YMEHHH pacKkpbiBaTh cMbici [lepuoanueckoro
3aKOHa JI.. Menpneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATH3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHS «S-, P-, O-37€KTpOHHBIE OpOUTAH», «IHEPreTUUYECKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAWHEHHMI MO MEPUOJaM W rpymnnam

[Tepuoauueckoit cucrembl xumuieckux 3neMeHToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOLIHE
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHMYECKHMMH  BEUIeCTBAMM  C  [OMOUIbI0  ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICIKHOCTH

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENENEHHOMY Kiaccy




(rpymnme) coenMHEHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE TUPOKCHUIbI, COIIH)

2.5

ChopmupoBaHHOCTh YMEHHN HCIOIB30BAaTh XUMUYECKYIO CHUMBOJIHKY
JUISE  COCTaBIieHUS. (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuaabHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJITBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOHW  CBS3M  MEXIY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3oKeHUEe IMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJILHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayecTBEHHBIC PEaKIUHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, PEIICHHE OSKCICPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertab» u «Hemeramibl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHEpUMEHTa B (OpMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopmupoBaHHOCTh YMEHHI COOMIOAATh TMpaBuia TMOJIH30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOparieHusi ¢ BEMIECTBAMU B COOTBETCTBUH C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImMX HAyYHBIX TPUHIUIAX W  OKOJOTMUYECKHX MpodiiemMax

XUMHYECKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTh TPEIACTABICHUH O XUMHUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOH TPAMOTHOCTH, HEOOXOAMMOM st
pelleHrs NPaKTHUYECKHUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U qpyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TPaBHIA JKOJIOTUYECCKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM JESATENBHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0POBbsi M OKPYXKAIOMICH MNPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTh  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSTHS «MaccoBasi JIOJI BEIIESCTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEII0BOro A QeKra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YEeCKON XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckod XHMHHU: €€ BO3HUKHOBEHME, PAa3BUTHE U 3HAYCHHE B
MIOJIyYEHUU HOBBIX BEIIECTB M MaTepualoB. Teopusi CTPOECHUSI OPraHUYECKUX
coequHenniit A.M. BytinepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYeCKHX BellecTB. ['omMoisorus, wu3oMepHs.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCUpUKAIMKA OPraHUIECKUX BEUIECTB
Homenknarypa opraHMyeckux COeAMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKNX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOECHHE, TOMOJIOTUYECKHUN psAll. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENIN AJIKAHOB: (U3NYECKHE W XUMHUYECKHE CBOWCTBA (peaKIuu

3aMCIICHUA U FOpeHI/IH), HaxXO0XJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC

2.2

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTUYECKHI P, OTHIIEH H INPpONMWJIICH —
HpOCTCfIH.IHG MMPEACTAaBUTCIN AJIKCHOB!: (1)H3PI‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAllMU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U TIPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psif. ALETUIIEH —
NPOCTEHIIMIA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHUUYECKHE CBOWCTBA (peakluy THIPUPOBAHMS, TaJOreHUPOBAHUS, THIpaTalluH,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpOeHHE, (U3UYEeCKHMEe U XUMHYECKHE CBOMCTBa  (peakuuu
raJJOTeHUPOBAHUS M HUTPOBAHMSA), MOJIyYE€HHE M MpUMEHeHHe. TOKCHYHOCTbH
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTiIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHbele HeTIHbIE




3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HEPTU: MEPETOHKa,
KPEKUHT (TepMHUECKUI, KaTanuTuieckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4eckue CoeMHEHHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBIMM  METaJIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHUE), MPUMEHEHHE. BoJOpOoJHBIE CBS3U MEXKIY
MOJIEKYJJaMH COUPTOB. JlelicTBME METaHOJa W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJCHCTBHME CO  IIEJIOYHBIMH  METaJJIaMH,
KaueCTBCHHAsl peakiusi Ha MHOTOATOMHBIE CIHPTHI). JleficTBHE HA Opranusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoNI:  CTpOEHWE MOJCKYJbl, (U3UYECKHUEe ¢ XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTaIbACTU/l: CTPOCHHE, (DU3UIECKUE U
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAUeCTBECHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

OHOOCHOBHBIE TpefeibHble KapOOHOBbIE KHUCIOTHl. MypaBbHHAs U YKCYCHas
KHUCIIOTBI: CTPOEHHE, (PU3HMUECKHE U XMMUYECKHE CBOMCTBA (CBOWCTBA, 00LIMe AJIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CreapuHoBasi MU OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOHBIE KapOOHOBBIX KHCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(ukanus yriaeBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MoOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MUecKre U XUMUYECKUE CBONCTBA (B3anMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUeE,
OpO’KeHHE TIIOKO3bl), HaXOXKJIEHHE B MPUPOJE, MPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxman u nesuiroo3a Kak
pUpoAHblE moiauMepbl. CTpoeHHE KpaxMmana M LeurosIo3bl. Pusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIuHa). buomormdeckoe




3HAa4YCHUEC aMHHOKHUCJIOT. HGHTI/I,Z[BI

4.2

benkn Kak DOpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OelKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUapoOJIn3, A€HaTypanus, KaYCCTBCHHBLIC PCAKIIMU Ha Oenxu

BricokoMoneKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALIUH, CPEIHAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHUH —
IIOJINMEPU3ALUs U TTOJMKOHIEHC AL

OKCIlepUMEHTAIbHBIE METO/Abl M3y4YeHMs BELIECTB U UX [PEBpPaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTHUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

XUMHUECKUH dy1eMeHT. ATOM. SIpo aTtoma, W30TONBI. DJIEKTPOHHAs 000JI0UKA.
DHepreTUYeckre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMECHTHI.
OCOOEHHOCTH pacIpeesIeHUs JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JI€MEHTOB

TNEPBLIX quBIpéX INepruoaoB. 9J'IeKTp0HHa$I KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MengeneeBa. CBsA3b NepUOAMYECKOro 3akoHa M Ilepmoanueckold CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOPHEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CIOXHBIX BEIIECTB MO TpyNnamM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKU

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. DBuAbl XWMHUYECKOW  CBS3HU
(koBaJieHTHAs HEMOJISIpHAsE W TOJSpHAsi, HWOHHAs, MeTalndeckas). VoHBI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CreleHb OKUCIICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEIIECTB OT THIA KpUCTAUIMYECKOW pemerku. IlloHsaTHe 0 aucnepcHbIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC paCTBOPHEI. Maccosas J0JIA BCIIECTBA B




pacTBope

1.6

1.7

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHknatypa HeopraHmueckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peaknuid B
HEOpPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IMIPECBPALICHUA SOHEPIUU ITPH XUMHYCCKUX PCaKIUAX

1.8

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.9

OOparumble peakuuu. XHUMUYeCKoe paBHOBecue. DakTOphl, BIHAIOLIME HA

coCTOsiIHUE XUMHUYeckoro papHoBecus. [Tpunnun Jle [llatense

1.10

1.11

2.1

2.2

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpalIbHAas, IIeJI0OUHast. Peakiimym noHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue
CBOICTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIOpOo/ia, CephlI,
dbocdopa u yraepoaa)

XUMUYECKHE CBOWMCTBA BAXKHEHIIMX HEMETAUIOB (TaJloOT€HOB, CEphI, Aa30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHUIOB,
KHCJIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOJHBIX coeanHeHwit). [IpuMeneHue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ileprogndeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtaiioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIijiaBbl METAJJIOB.

DNEKTPOXUMHUYECKUN Psijl HAlIPsHKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BaXXHEHIIUX METAUIOB (HATpUM, Kajuii, KallbLIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, >KeJIe30, MeIb) U MX coenuHeHuit. OO0mme

CHocoObI MOTyYeHHUs! MeTAUIOB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNYCCKUX BCIUICCTB, IMPHUHAMICKANIUX K Pa3JIMYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xuMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHEL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKL{I/Iﬁ

Hpe,Z[CTaBJ'ICHI/Iﬂ 00 O6IJ_II/IX HAaYYHBIX MMPUHIMUIIAX MPOMBIIIJICHHOTO IMOJIYYCHHA




3.3

BOXHEHIIMX BelIECTB. YUenoBEeK B MHUpPE BELIECTB U MATEPHUANIOB: Ba)KHEWILIHE
CTPOMUTENBHBIE MaTEpUalbl, KOHCTPYKLUMOHHBIE MaTepualibl, KPackH, CTEKJIO,
KepamMuKa, MaTepualbl sl JIEKTPOHUKH, HAHOMATE€pUaJlbl, OPraHUYE€CKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIIOJIb30BaHUS JICKAPCTBEHHBIX
MpenaparoB, NMpaBuiia 0€30MaCHOTO MCITOJIB30BaHUS MPErapaToB OBITOBON XUMHH

B IIOBCEHEBHOU KU3HU
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