MHHHUCTEPCTBO NPOCBEIIEHUA POCCUVCKOM ®EJIEPAITMA
MuHucTepcTBO 00pa3oBanusi 1 Hayku MypmMaHcKoH 00J1acTi

Otaen no odopasoBanunio agMuHucTpanuu JloBo3epckoro paiiona
MBOY "Jicom"

OOKYMEHT NOAMWCAH
BNEKTPOHHOW NOANUCHIO
Ceprudmkar 00F9 00C6 05BB 14A0 86D4 3256 6846 DCBB 4C
Bnapeneu Kypontesa Hatanea MeaHoBHa
NeiicTeutened ¢ 13.12.2022 no 07.03.2024

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoaurens IMO 3am.aupexTopa no YP Hupexrop MBOY"JICOII"
Yanosa M.J. Hexeunen E.A. KyponTeBa H.WA.
Ipuxka3 Nel 0131.08.23 1. 31.08. 23 . ITpuka3 Nel182 ot 31.08.2023 1.
PABOYASA TPOTPAMMA

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

st oOyyvaromuxes 11 knacca

c. JloBozepo 2023



HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XUMHUHM Ha YpPOBHE CpEIHETr0 o00mero oOpa3oBaHUs
pazpaborana Ha ocHOBe DepepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccutickoit denepanun», TpeOOBaHUIN K pe3yjbTaTaM OCBOCHHS
dbenepanbHON 00pa30oBaTENbHOM MPOrpaMMBbl CPEIHETO 00IIero 00pa3oBaHUs
(®OIT  COO), mpeacraBieHHblXx B DeAepallbHOM  TOCYJIAPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenmwm mnpemnomaBaHus
ydyeOHOro mnpeamera «XuMHUs» B 00pa3oBaTeNbHbIX opraHu3anusx Poccuiickoit
denepauuy, peanu3ylOUMX OCHOBHBIE 00pa3oBaTelbHBbIE MPOTPaMMBL, U
OCHOBHBIX TMOJIOXkeHUH «CTpareruu pa3BUTHS BoclnuTaHus B Poccuiickoi
®enepanuu Ha nepuon a0 2025 roga» (Pacnopspkenue IlpaButensctBa PO o1
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOA0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONPEICICHHUIO
o0mieil cTpareruy 00y4eHHsl, BOCIUTAHUS U Pa3BUTHsI 00YUarOMIMXCS CPEACTBAMU
yaeOHoro npenMera «Xumus» st 10—-11 kiiaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nojoxkenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTU IIEJIEH,
COJIEpKaHMs, PE3YyJIbTaTOB OOYy4YEHUS M TpeOOBaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, NOJIy4aeMoe BBIITYCKHUKaMH
o0mieo0pa3oBaTelbHON OpraHu3allid, SBISETCS HEOThEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XHMHUYECKOro 0O0pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeJoBeKa, a TaKKe DKOJOTWYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3MI0POBBIO M TPHPOJTHON cpede. Peammsyercs xumudeckoe o0Opa3oBaHHE
oOyyJaromuxcsi Ha YPOBHE CpeAHEro oOluiero oopa3oBaHus CpeACTBaMH y4eOHOTO
npeaMera «XHUMUS», COAEP)KAHUE U TOCTPOECHHE KOTOPOrO OMNPENEIICHbl B
nporpaMme Mo XHMHH C y4€TOM CHenuuKd HayKd XUMHH, €€ 3HAYCHHUS B
NO3HAHUM TIPUPOABl U B MaTepUaJbHOW KU3HU OOLIECTBa, a TaKXKe C Y4ETOM
oOlMX Ueneldl M TPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero oo1miero oopasoBanus B Poccutickoit deneparum.

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOyl0 poJib B
COBPEMEHHOW LMBWIM3AIMHM, B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHUE LIEJIOCTHOTO MPEJCTaBICHUSI 00 OKPY>KAIOLIEM MHUPE KaK O €JUHCTBE
NpPUPOABLl U YeIOBEeKa, KOTOpoe (HOpMHUpPYETCSs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY>KAIOLIETO MHUpPA, OCO3HAHUSI B3aUMOCBSI3U MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMHU 00IACTIMU TPUMEHEHUS.



TecHO B3aMMOJENCTBYSl C IPYTMMH €CTECTBEHHBIMM HAayKaMU, XHUMHS CTajla
HEOTHEMJIEMOM YaCTbIO MUPOBOM KYJbTYpPbl, HEOOXOAMMBIM yCIOBUEM YCIIEITHOTO
TpyJa W KU3HH Kaxaoro wieHa oOmniectBa. CoBpeMeHHas XuUMHs Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOIMH HampaBlieHa Ha pElICHUE
rJI00ANbHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHUECKOM O€30aCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOHIMMHM LENSMU M TMPUHIUIAMU CPEIHEro OOIIEro
oOpa3oBanus cojaepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi YpOBEHb
U3Y4YEHUS]) OPUEHTHUPOBAHO MPEUMYILECTBEHHO HAa OOLIEKYIbTYPHYIO MOJArOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 UM JUIsl  BBIPAOOTKM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIECIIHOTO BKJIIOUEHHS B JKU3Hb COLIMYMa, IPOJIOJKEHUS
oOpa30BaHUs B Pa3IMYHbBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocraBnsomuMHA  npeaMeTa «XUMHUS» SBIAIOTCS 0a30Bble  KYpChl —
«Oprannueckas xumus» U «OOImass W HeopraHWyeckass XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA
3HAHUU MO0 HEOPTaHWYECKOW XMMHHM (C BKJIIOYEHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHn4yeckor xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHUM IIPU WU3YYECHHUH
npeaMeTra 00€CIeurMBAET BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOI000pa3ust
BEII[ECTB HA OCHOBE OOIIUX MOHSATUMN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa coaepxkaHus KypcoB — «Opranuyeckas xumusi» U «OOmas u
HEOpraHuYecKkas XuUMUus» CPOpMHUpPOBaHA B NPOrpaMMe MO XHUMHUM Ha OCHOBE
CUCTEMHOTO TOAXO0/JAa K HW3YYEHUI0 Y4YeOHOro wmarepuana H 0O0yClIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHMM Ha  ONPEEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHUU BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOpPHUM CTPOEHUSI OPraHUYECKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHUYECKHMX U  BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuHu BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOIOB /10 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHWH. B Kypce OpraHMyeckod XUMHM MOJIYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOI'O 00IIETro 0Opa3oBaHUs MEpPBOHAYAIbHBIC
MPEAICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUYECKON pPEeaKlnu.

[Ton HOBBIM yrJIOM 3peHUS B TpeaMere «XuMus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIH Ha YpOBHE OCHOBHOIO 00mero o0pa3oBaHus
TEOPETUUYECKU MaTepuall U (HaKTOJOTUYECKHE CBEACHUS O BeEllecTBaX u
XUMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» O00Yy4aromuMCcs TIPEIOCTABISETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX MO3HIIMM,



riIy0Xe TMOHATh MCTOPUYECKOE W3MEHEHHE (yHKUMHA 3TOro 3akoHa — OT
o0o0m1aroIei 10 00bACHAIOMEH U MPOTHOZUPYIOUICH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHMH,
CBOMCTBAX U NPUMEHEHUH, a TaKXKE O XMUMHYECKUX PEAKIUIX, UX CYLIIHOCTH U
3aKOHOMEPHOCTSIX TpoTekaHus gomonHsercs B kKypcax 10 um 11 xmaccos
AJIIEMEHTaMH COJIEPKAHUS, HMEIOIUMHU KYJIbTYpPOJIOTMYECKUH W TPUKIAJTHOU
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT TOHHUMAaHHUIO B3aUMOCBS3M XUMHH C
JIPYTMMHM HayKaMH, pPacKpbIBalOT €€ pojb B IO3HABATEIBHOW M MPAKTUYECKOU
JESITEIIBHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHUS K IPOLECCY
TBOpYECTBA B 00JACTU TEOPUH U MPAKTHYECKHUX MPUIOKCHUM XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAaTbCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XMMHEH, KPUTHUECKH OCMBICIMBATH MH(POPMALUIO U
IPUMEHATh €€ Uil TIONOJIHEHMS] 3HAaHWW, PEIICHHWS HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAIbHBIX MCCIIEN0BATENbCKUX 3a/1a4y. B 11eom coaeprkanue y4eOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  HM3YyYEHHsS OPUEHTUPOBAHO  HA
dbopmupoBaHue y O0y4aroUIUXCsi MHUPOBO33PEHUYECKON OCHOBBI ISl TOHMMaHUS
¢unocopckux uAeH, TaKUX KaK: MaTE€pUaJbHOE €IWHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BELIECTB HX COCTaBOM U
CTPOEHUEM, N03HABAEMOCTh MPHUPOAHBIX SBIEHUNA NYTEM OSKCIOEpPUMEHTa U
pEelIeHUs] TMPOTHUBOPEYMH MEXAY HOBBIMU (aKTaMM M TEOPETUYECKUMH
IPEINOChUIKaMHU, OCO3HAHNE POJIM XMMHUU B PEUICHUH SKOJIOTMYECKUX MpodsieM, a
Tak)ke MpodJieM cOepeKeHUs IHEPTreTHUECKUX PECYpPCOB, ChIPbsl, CO3AaHMsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmiaHe pemeHuss 3amady  BOCIUTAHUSA, Pa3BUTHS U COLMAIM3ALUU
OoOy4YaromMXcss MPUHATBIE TPOrpaMMOM MO XUMHUU TMOJAXOAbl K OINPEIEICHUIO
COJlEp)KaHUs M TIOCTPOCHHMS MpeIMeTa MpeaycMaTpuBalOT  (opMUpPOBaHUE
YHHUBEpPCAJbHBIX YUEOHBIX JEHCTBUM, uUMeromMX 0a30Boe 3HAUCHUE JIA
pa3’MyYHBIX BHJOB JEATENBHOCTH: pEIIEHUs MpoOJeM, IOUCKa, aHalu3a Hu
00paboTku uHpopMaIi, HeOOXOAUMBIX JJIs1 MPUOOPETEHUS ONbITA TPAKTUYECKON
U HCCIIEIOBATEIbCKON NIEATETbHOCTH, 3aHMMAIOUIE Ba)KHOE€ MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenogaBaHUsl XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus, MPU OMPEACIICHUN
COJIEP>KATEJIbHOM XapaKTEpPUCTUKU LEJIed H3ydeHHs IpeaMeTa HalpaBICHHEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKAa W KAaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHHsI TaKOW IOAXOJA K ONPENEIICHUIO LEJIeW H3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



Cornacnao HaHHOﬁ TOYKC 3pPCHUA TJIABHBIMW LCIIMHU HM3YUYCHHUA IPCAMETA

«Xumus» Ha 6a30BoM ypoBHe (10 —11 xi1.) sBasItOTCS:

e (opMHpOBaHME CHCTEMBl XUMHYECKMX 3HaHMM Kak  Ba)KHeHIen
COCTaBJISIFOLIEH €CTECTBEHHO-HAY4YHON KapTHHBI MHUpPa, B OCHOBE KOTOPOM
JeaT KIII04YeBble MOHATHA, (yHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHUE S3bIKa HAYKH, YCBOCHHE W TMOHHMMAHHE CYIIHOCTH JOCTYIHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMJICHHUE C HCTOpPHUEN
UX Pa3BUTHUS U CTAHOBIICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKHX PpEaKIHMid, HEOOXOAMMBIX i1 MPUOOpPETCHHUS
YMEHHM OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XHUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKON U OBCETHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIOCOOOB AESITEIBbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOJIIOJEHUEM  IMPaBHII
0e30MacHOro o0paIieHus ¢ BeIIECTBAMM.

Hapsiny ¢ atuM, conepkarenbHas XapakTepUCTHUKA LieJed U 3a7a4 U3Y4eHUs
npeaMeTa B IporpaMMe o XMMHUM YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPUTETAMU B CHUCTEME CpeAHero oobuero oopazoBanus. CeronHs B
NpErnoJAaBaHUM XUMHH B  OOJNbIIEH CTeMeHH OTAAETCA  MPEANOYTECHHE
NPAKTHYECKOH KOMIIOHEHTE COJepKaHUs OO0y4YeHHUs, OPHEHTHPOBAHHON Ha
MOJIFOTOBKY BBIMMYCKHHMKa OOIe00pa3oBaTeIbHON OpraHU3alluy, BJIAJICIOLIETO He
HAa0OpOM 3HaHWi, a (YHKIMOHAJIBLHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMU U
YMEHHSIMH aKTUBHOTO TOJYYCHHs] 3HAHUW M MPUMEHEHHUS MX B pEajbHOU JKU3HH
JUTSL peIlieHus] MPaKTUYECKUX 3a1a4.

B cBa3u ¢ otuM mpu uW3ydyeHUM mpeaMeTa «XHUMHS» JOMHHHUPYIOIIEEe
3Ha4YeHHE NMPUOOPETAIOT TaKKUE LENH U 3aa4H, KaK:

ajanranus o0yyaroumxcs K YCJIOBHUSAM JMHAMMYHO Pa3BUBAIOLIEIOCS MHpA,
dbopMupOBaHHE  WHTEIICKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPHUHITHIO IPAMOTHBIX
pellieHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU M UX
NPUMEHEHHUEM;

GopMupoBaHue 'y OOy4yarolmuXcs KIIOYEBBIX HAaBBIKOB  (KIHOYEBBIX
KOMIIETEHIIN), WMEIOLIUX YHUBEPCAJIbHOE 3HA4YCHHE JJIsi Pa3jIMYHbIX BHJIOB
NeATEIbHOCTH: pPEelIeHUs MpodJieM, MoKCKa, aHalu3a U o0paboTku MH(OpMaIuy,
HEOOXOJUMBIX JUISI TIPUOOpPETEHHs OMbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BaXXHOE MECTO B TIIO3HAHWU XHMHH, a TaKkKe [JIsI OLUEHKH C MO3ULUH
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMSHHMS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HA OPTaHU3M YEJIOBEKA U IMPUPOJHYIO CpEAYy;



pa3BUTHE I103HABATEIbHBIX WHTEPECOB, WHTEUIEKTYyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yUaronMxcs: CloCOOHOCTH CAMOCTOATEIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUU VISl TIOMCKA W aHajin3a y4eOHOU H
HAyYHO-MTOMYJISIPHON MH(POPMAIIMK XUMHUYECKOIO COIEPKAHNUS;

(opMupOBaHUE U PA3BUTHE Y 00YYAIOIIKXCS ACCOUUATUBHOTO U JIOTUYECKOTO
MBILUIEHUS], HA0JII01aTebHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU TUIAHUPOBAHWU M TPOBEACHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y OOydalIIuxcsd YOEKIEHHOCTH B  T'yMaHHCTHYECKOU
HANpPaBIEHHOCTH XWMHUHU, €€ BaXHOW pOJIM B PEHICHHH TJ00aIbHBIX MPOOIeM
PaLMOHAIBHOIO MPUPOAOIIOJIB30BAHUS, TONOJHEHHUS YHEPIrETUUECKUX PECYPCOB U
COXPAaHEHUs NPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOIo
OTHOILIIEHUSI K HPHUPOJE U CBOEMY 3J0POBbIO, a TakKe MPUOOPETEHHs OIbITa
UCTIONIb30BAaHUSl TOMYYCHHBIX 3HAHWUW JUISl TPHUHIATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XMMUUYECKUMU SIBICHUSIMHU.

B yueOHOM muiaHe cpenHero oOmiero oOpa3oBaHMs NPEAMET «XUMUS»
0a30BOro ypOBHSI BXOJUT B COCTaB IpeaMeTHON oOnactu «EcTecTBEeHHO-HAYUHbIE
IPEIMETHD.

OO61iee ynciio YacoB, OTBEAEHHBIX JJI1 U3yUYECHHsS] XUMUH, HA 0230BOM YPOBHE
cpeaHero obmiero oopaszoBanusi, coctapiser 68 yacoB: B 10 kimacce — 34 yaca (1
yac B HeJenro), B 11 kmacce — 34 gaca (1 yac B Henenmo).



COJEPKXAHUE OBYUYEHUA
10 KJIACC
OPTTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbBI OPraHUYeCKOM XUMHH

[IpenMeT opraHM4ecKord XUMUHU: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAUEHUE B
MOJYYEHUH HOBBIX BEUIECTB M MaTepUajoB. Teopusi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, €€ ocHOBHbIE ToJI0KeHUS. CTpYKTYpHBIE (hOPMYIIbI
OpPraHUYeCKuX BeIIeCTB. [oMoJorusi, wu3oMepus. XUMHUUECKas CBA3b B
OpPTraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenue o kiaccudukanuu opraHudeckux BemiecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHHM (cucTeMaThyeckas)) W TpPUBUAJIBHBIC Ha3BaHUS
BAKHEMIINX MMPECTABUTENEN KIIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUSI BEIIECTB W HX IMPEBpAILCHUI:
O3HAaKOMJICHHE ¢ oOpa3llaMd OpraHMYECKMX BEIECTB W MaTepuajlaMyd Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ] OPTraHWYECKUX BEIIECTB, HAOIIOJICHHE U
OMMCAHWE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILLIEHUI0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUIaBJIeHUE, 00YTIIMBAaHUE U TOPEHHE).

Yriesoaopoast

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUYECKUH psiA. MeraH W 3TaH —
MPOCTEHIIINE TPEACTABUTENIM AQJIKAHOB: (PU3MUECKHE U XHUMHYECKUE CBOICTBA
(peakuuu 3aMEIICHUs] M TOPEHUs), HAXOXJCHHE B TPUPOJE, NOJydeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN PSAA. DTUIEH U MPOMUIEH —
MPOCTEHIIINE TPEACTABUTENIM AQJIKEHOB: (PU3MUECKHE U XHUMHYECKUE CBOICTBA
(peakuuu TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THUApATAllUU, OKHUCIEHUS U
MOJIMMEPHU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanauensl: Oyramuen-1,3 u MetwiOyTtaaueH-1,3: cTpoeHue, BakHEHIINE
XUMHUYECKHE CBOMCTBa (peakuusi mojuMepusanuu). [lolydeHrne CHHTETUYECKOTO
KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psifl. AlleTUIICH
— TPOCTEUIMI MpeICTaBUTEIb aJIKWHOB: COCTaB, CTpoeHue, (U3NYECKUEe W
XUMHUUYECKUE CBOWCTBA (pEaKUUU TUAPUPOBAHUS, TAIIOT€HUPOBAHUA, THApPATAIUH,
TOpPEHHUsI), IOTYyYEHHE U IPUMEHEHUE.

Apensl. benzon: cocras, crpoeHue, (pU3MYECKUEe U XUMUYECKHE CBOMCTBA
(peakiuu rajoreHupOBaHUS U HUTPOBAHMUS), MOJyUYEHUE U NMPUMEHEHUe. 10ayon:
cocmae, cmpoeHue, Qu3auueckue U  Xumuyeckue  ceolcmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOYyYeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTMueckas CBSI3b MEXKIY YIJIEBOJOPOJAMH, MPUHAJIEKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKH YTIIEBOAOPOAOB. IIpuponHBIi Ta3 W IONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxaenue. CrnocoObl mnepepaboTku HEPTH:
NIEPETOHKA, KPEKUHI (TEpMHYECKHUM, KaTaauTU4ecKuil), mnupoiu3. [Ipomykrsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbIi
yroJIb ¥ MPOAYKTHI €T0 MePepabOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB W HUX MPEBPaIlCHUN:
O3HAKOMJIEHUE ¢ 00pa3laMu MIaCTMACC, KAy4yKOB U PE3UHBI, KOJUICKIIUU
«Hedpte» u  «Yromb», MOAETUPOBAHWE  MOJEKYJI  YyIJI€BOJOPOAOB U
rajJjoreHONMpPOU3BOJHBIX, TPOBENCHUE NPAKTUUYECKON pabOThI: MOJYyYEHUE ITHIICHA
Y U3YYEHUE €TO CBOMCTB.

Pacuérnrie 3amaun.

Beluucinenuss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BbEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WJIM NMPOAYKTA PEAKIIMHU MO M3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOLYKTOB PEAKIIUH).

Kucnopoaconepaxaiue oprannyecKue coeJMHEeHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHI. METaHOJN MW 3TAHOJ: CTPOECHHUE,
du3nuecKkue M XUMHUYECKHE CBOMCTBAa (pEaKkIMU C AaKTHUBHBIMM METaJlJIaMH,
raJIOT€HOBOJOPOAAMH, TOpPEHHUE), IpUMEHEHUE. BoIOpoIHbBIE CBSI3H MEXIY
MOJIEKYJIAMH CIIUPTOB. JIeHCTBHE METaHOJIa U ATAHOJIA HA OPTaHN3M YEJIOBEKA.

MHOroaTroMHble  CHUPTBL. ODTHUJIEHIVIMKOJIb W  TJIUMUEPUH: CTPOEHHUE,
¢uznyeckue W XUMHYECKHE CBOWCTBA (B3aUMOAEMCTBHE CO MIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAas peakiusi Ha MHOIOaTOMHblEe CHHUpThI). JlelicTBue Ha
OpraHu3M 4esoBeka. [ [puMeHenue rimneprHa U STHICHTJIMKOJIS.

®deHoJ: CTpOCHHE MOJIEKYJIbl, (U3WYECKHEe U XHUMHYECKHE CBOMCTBA.
TokcuunocTtsh penona. [Ipumenenue gpenona.

Anpperunpl U kemonwvl. Dopmanbaeruy, aneTanbleru]l:  CTPOEHUE,
dusznyeckue U XUMHUYECKUE CBOMCTBA (PEaKIMU OKUCICHHUS M BOCCTAHOBJICHHS,
KAauECTBEHHbIE PEAKI1N), I0JIYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE —TpeJeibHble KapOOHOBBIE KHUCIOTHL.. MypaBbUHAas U
YKCyCHasi KUCJIOTBI: CTpO€HUE, (PU3HUECKHMEe M XMMHUYECKHUE CBOMCTBA (CBOMCTBA,
o0miue sl Kjacca KUCIOT, peakuus dTepuukaiim), mojryyeHue u NpuMeHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCJIOTHI KaK MPEICTABUTETN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, UX MOIOLIEE ACHCTBHE.

Cnoxnble »(GUPHI KaKk MPOU3BOAHBIC KApOOHOBBIX KHUCTOT. [waponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xxkupos. [Ipumenenue xupoB. buonoruueckas
pOJIb KUPOB.



VYrneBoapl:  cocraB, Kilaccupukauus — yriaeBoioB  (MOHO-, 1U- WU
nosicaxapubl). ['oko3a — npocTedmil MOHOCaxapu: 0COOEHHOCTU CTPOEHUS
MOJICKYJbI, (U3NYECKUE U XUMHUYECKHME CBOMCTBa (B3aUMOJICHCTBUE C
ruapokcuaoM menu(ll), okucrnenne amMMmuayHbiM pacTBopoMm okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJIECHUE B IMPHUPOJAE, NPUMEHEHHE,
ounonoruueckas poib. Porocunte3. pyKTo3a Kak U30MEp TITHOKO3HI.

Kpaxman u nemnonosa Kak npupoasHsie noanMepsl. CTpoeHue kpaxmaia u
HeJuToa03bl.  Pu3nyeckne M XMMUYECKHME CBOMCTBA Kpaxmaia (TMIpOJus3,
KAUECTBEHHAs PEAKILIMS C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl W3Y4YEHUs BEUIECTB M WX MPEBpaALICHUIL:
IPOBEICHNE, HAONIOACHUE M OINMCAaHWE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHUE
CIUPTOB, KAa4ECTBEHHBIE PEAKIUU OJHOATOMHBIX CIIUPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Mmenu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJCHCTBHE TIJIMLEPUHA C
runpokcusiom Meau(1l)), anpaernioB (OKUCIeHHE aMMUAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u rumpoxcumom meau(ll), B3aumojelcTBHE Kpaxmana C HOJAOM),
IIPOBEICHUE TPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHrpie 3a1aun.

Bbluucienuss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BbEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTa PEAKLHMH MO U3BECTHBIM MAcCCe,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIIUN).

A3oTconeprkaiue OpraHnuecKre COeMHEHMS.

AMHHOKHCIIOTHI KaK aM(OTEpHbIE OpraHudeckue coenuHeHus. Ousnveckue
U XMMHMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha NpuMepe IMIMHA). buonoruuyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuasbl.

benku kak mOpUpPOAHBIE BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuunas,
BTOPHYHAs W TPETUYHAs CTPYKTypa O€lKoB. XHWMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpalltsl, KAYeCTBEHHbIE PEAKLIUU Ha OCJIKH.

OKCNEpUMEHTAIBHBIE METOJbl H3Y4Y€HHUs BEUIECTB M HUX IPEBpALICHUIL:
HaOJII0/ICHUE U OMHCAaHUE JIEMOHCTPALMOHHBIX OMBITOB: J€HATYypalus OCNKOB MpH
HarpeBaHUM, LIBETHbIC PEaKUU OCJIKOB.

BbicokoMouIeKy IsIpHbIE COCAUHEHMS

OCHOBHBIE MOHSTHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALMH, CPEIHSAA MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —
MOJIMMEPHU3ALUS ¥ MOJTUKOHEHC AU

DOKCNepUMEHTAIbHBIE METOJIbl W3Y4YeHUs BEUIECTB M HUX MpEeBpallCHUM:
O3HaKOMJIEHUE ¢ 00pa3liaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peannsanys MeXIIpeIMETHBIX CBSI3€W IPU U3YYEHUH OPraHUYECKOW XUMUHU B
10 kjacce ocCyulIecTBIISETCS 4YEpe3 MCMOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHSTHM, TaK W IOHATUH, SBJIIOIIMXCS CUCTEMHBIMM I OTHEIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01Iue ecTecTBEHHO-HAYUHbIE MMOHATHS: SBJICHUE, HAYYHbIN (DAaKT, THUIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KIacCHU(pHUKaIus, NEePUOAUIYHOCTb, HAOIIOIEHNUE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusnuka: Marepus, DSHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PM3MUECKUE BETUUMHBI U €IMHULIBI UX U3MEPEHHUA.

buonorusi: knetka, opraHuszMm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢oToCcHHTE3, OMOJOTMYECKH aKTHUBHbIE BellecTBa (OENIKH, YIJIEBOJBI, >KUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKONAEMBbIE, TOILIMBO,
peCypchl.

TexHonorus: mNUIIEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOILIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MpenapaThbl, MaTepuasbl 13
MCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XUMHUU

XAMUYECKHM dieMeHT. AToM. Sfapo aroma, H30TONBL. OJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpelesieHns 3JIEKTPOHOB MO OpOUTAIsIM B aTromax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(PUTYpALUsi AaTOMOB.

[Tepuonnyeckuit 3axkoH u llepuonuueckas cucTeMa XMMUYECKUX DJIEMEHTOB
. . Mengeneepa. CBsA3b NEepUOANYECKOTO 3aKoHa U [lepuoamueckoi cuctembl
xumuueckux snmeMmeHToB . M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBONCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJOXHBIX BEHIECTB MO TpynnaM M IepUojaMm.
3HaYeHNEe NEPUOINYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

CtpoeHue BeliecTBa. XHUMHUYECKas CBSI3b. BHJABI XMUMHUYECKON CBSI3HU
(KOBaJICHTHAsl HEMOJSIpHAs U TOJsIpHAas, MOHHAsS, MeTauIM4eckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJICHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U  JOHOPHO-
akuentopHsiil). BopoponHas cBsizb. BalleHTHOCTh. OIEKTPOOTPUIATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U aHUOHBI.



BemectBa  MONEKYJApPHOTO UM HEMOJIEKYJSPHOTO  CTPOCHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAIINYECKON PEIIETKH.

[TonsiTie 0 gucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBL.
MaccoBas 107151 BEIIECTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYeCKHUX COCJTMHEHUH. Howmenknatypa
HEOPraHUYECKUX BEIIECTB. ['€HEeTHYeCKas CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumudaeckass — peaknms.  Kimaccupukarmuss — XUMUYECKHX — peaknuid B
HEOPTaHUYECKOM W OPraHMYEeCKONM XUMHUHU. 3aKOH COXPAHEHHUS MAcChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUM TIPU XUMUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (hakTopoB. OOpaTUMbIC
peaknun. XuMHYECKOe paBHOBecue. DakToOphl, BIHSAIOIIAE HA COCTOSHHUE
xuMH4ecKkoro paBHoBecus. [Ipunnnn Jle [latense.

OnekTpoiuThueckas nuccounanus. CuiabHbIE U ciladblie aneKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsd, HEUTpaIbHAs, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITUU.

DKCNEPUMEHTAIbHBIE METOJbl H3YYEHHUSI BEIIECTB W HUX IPEBPAIICHUN:
neMoHcTpanus tadaun «lleprognyueckas cucteMa XxumMudeckux snemeHntoB /. U.
MeHnneneeBay, M3ydeHHE MOJCICH KPUCTANIMYECKUX DPEMIETOK, HAOJIOJCHHE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUAA
BOJIOPOJa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEIICHUE CPEAbl pACTBOPOB BEILICCTB
C TIOMOIIBIO YHHMBEPCAJIBLHOTO WHAMKATOpPa, pPEaKIWH HOHHOTO OOMEHa),
MPOBEJICHNUE TTPAKTHUECKON paboThl «Bimsiaue pa3audHbiX (akTOpoB Ha CKOPOCTh
XAMHUYECKON peakium».

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHHSIM XMMHWYECKMX pPEaKIuid, B TOM YHCIE
TEPMOXMMHUYECKUE PACUEThI, PACUYETHI C HKCIIOJb30BAHUEM MOHATHA «MACCOBas
JTOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemerannel. Ilonoxenne HemertamnmoB B llepuoguueckol  cucreme
xuMuueckux syeMeHToB J[. M. MenpaeneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONHS HEMETAUIOB (HA TMpUMeEpe
KHCJIOpoa, cephl, hocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIINX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpEeMHHS) U HX  COCOUHEHUUH  (OKCHIIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHHUI ).

[IpyuMeHeHnEe BaXXHENIINX HEMETAJIJIOB U KX COCIUHEHUM.



Merambl. [lonoxenue MetamnoB B [lepuoaudeckom CUCTEME XUMUYECKHUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK
aToMOB MeTayuioB. OOmue ¢usnueckue cBoicTBa MeTawioB. CIlaBBl METAJLIOB.
DNEKTPOXUMHUYECKUN PSJl HAIPSHKEHU METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpUM, KaJiuii, KaJlbIuH,
MarHui, aTlOMUHUHN, IIUHK, XPOM, JK€JI€30, MEJIb) U UX COCAMHEHUH.

OO6rmue crmocoObl MoJIydeHUs MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HX IPEBpaAICHUIA:
M3YYEHHE KOJUICKIUU «MeTaJibl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEUICHUE
AKCTICPUMEHTAJBHBIX 3a7a4, HaOJII0JICHHEe W ONHCaHWe JAECMOHCTPAIMOHHBIX U
7a00paTOPHBIX OIBITOB (B3aMMOJEHCTBUE THAPOKCHAA ATIOMUHHS C pPacTBOpaMu
KHUCJIOT M IIEJI0Y€H, KaUueCTBEHHBIE pEaKI[M1 Ha KATUOHBI METAJIJIOB).

Pacuérnrie 3agaun.

Pacuétsl macchl BemiecTBa win o0bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYacTBYIOIIMX B PEAKIUM BEIECTB,
pacuétbl Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO
13 BEILIECTB UMEET MTPUMECH.

XHUMHUSI M )KU3HD

Ponp xuMumM B 00€CTIEUEHUM SKOJOTMYECKOM, SHEPreTUYECKOW M TMHUIIEBON
0€30MacHOCTH, Pa3BUTHM MeIULMHBL. [IOHSATHE O HAay4yHBIX MeTOAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBiernss 00 OOMMX HAyYHBIX MPHUHITUIIAX  TPOMBIILICHHOTO
MOJIYYCHUS BAKHEUIIINX BEIICCTB.

UenoBek B MHUpE BEIIECTB W MAaTEPUANIOB: BAXKHEHIINE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MAaTE€pUANIbl, KpACKH, CTEKJIO, KEpaMHKa,
MaTepuasbl A 3JEKTPOHUKH, HAHOMATEPHUAJbl, OPraHUYECKNE W MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHsT U 3J0pPOBbE YEIOBEKA: ITPABWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, Mpapusia 0€30MacHOTO MCIHOJIb30BAaHMS IMPENapaToB OBITOBOM XUMHUU
B IMIOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIE CBS3U.

Peanuzanuss  MeXNOpeIMETHBIX  CBSi3eM MpU  U3ydeHUU oOwmed u
HEOpPraHU4ecKoM XMMHM B 11 Kiacce oCyllecTBIsIETCS Yepe3 UCIOJIb30BaHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TIOHSATHUH, TAaK W TIOHSATUN, SBJISIOMIUXCS
CHUCTEMHBIMM JIJIS OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSATUS: HAy4YHBIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIu3, CHUHTE3, KilacCuukamus, TMEepUOAUIHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: Marepus, FHEPrus, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOII, paAMOAKTUBHOCTh, MOJIEKYJIa, SJHEPTe€TUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3UUECKUE BEIMUMHBI M €AMHUIIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorusa: kimeTka, OpraHmsM, B3KocucTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3Me.

['eorpadus: MUHEpabl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAeMbIE, TOILUIHUBO,
pecypcehl.

Texnonorus: XxuMH4YecKas MPOMBIIUIEHHOCTh, METALTYPTHUs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEepUajIoB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, IHIIEBAs
IPOMBIIIIEHHOCTh,  (hapMalleBTHUECKass  IPOMBIIUIEHHOCTb,  IPOU3BOACTBO
KOCMETHYECKHUX IpenaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTepUajoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[JDIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHM A ITPOT'PAMMUBI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIETI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycraHaBnuBaeTr TpeOOBaHUSA K pe3yibTaTaM OCBOEHUS
OOyJaroIMMHUCST TPOTPpaMM CPEIHETOo 00mero o0pa3oBaHUs (JTUYHOCTHBIM,
METamnpeMETHBIM ¥ TPEAMETHbIM). HaydHo-MeTomu4YecKkol OCHOBOW st
pa3paboTKH IUIAHUPYEMBIX PE3yJbTATOB OCBOCHHUS MPOTPaMM CPEIHEro OOIIero
00pa30BaHMsI SBJISACTCS CUCTEMHO-IESITEILHOCTHBIN MOIXO/I.

B cooTBeTCTBHM € CHCTEMHO-ACSTEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJhTATOB OCBOCHHS IMpenMeTa «XUMHs» Ha YPOBHE CpPEIHETrO
o011ero o0pa3oBaHMs BHIJICICHBI CIETYIONINE COCTABISIONINE:

OCO3HaHHE OOYYAIOMIMMUCS POCCUHCKOM T'paKTaHCKOM HICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTH U CAaMOOTIPENIEICHUIO;

HaAJIMYKMe MOTUBAIMH K 00YYECHHUIO;

I[eJICHATIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKIIEHUI JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U HCTOPUYECKUX TPAIUINI 0a30BOI HAYKU XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIMXCsl PYKOBOJICTBOBAThCA B CBOEH
JESITETBHOCTH TIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH IEJIOCTHOM
CHCTEME XMMHUYECKOTO 00pa3oBaHus;

HaAJIM4KEe TPABOCO3HAHUS YKOJIOTUYECKON KYJIbTYPhl H CHOCOOHOCTH CTaBUTh
IIeJIA U CTPOUTD KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOCHHS MpeaMeTa «XHMHUS» TOCTUTAIOTCA B
CIMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHON JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COIMOKYIIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U UiealaMH POCCHICKOTO TPa)XIaHCKOTO OOIIecTBa, MPHUHATHIMH B OOIIECTBE
HOpDMaMH M TpaBWIAMH  TOBEIEHHs,  CIIOCOOCTBYIOIIMMHU  IPOIECCaM
CaMOIIO3HAHUS, CAaMOPA3BUTUS W HPABCTBCHHOTO CTAHOBIICHUS  JINYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS TpeaMera «XHUMHUS»  OTPaKaroT
C()OPMHPOBAHHOCTh OIBITA TO3HABATEIBHON W TPAKTUYECKOH JIEATEIbHOCTH
00ydYaromuxcs Mo peaju3alid MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YJaCTH:

1) rpaxIaHCKOro BOCIIMTAHUS:

OCO3HAHMS O0YYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U OOSI3aHHOCTEH,
YBKEHUS K 3aKOHY U TIPABOTIOPSIKY;

NPEJCTABICHUSI O CONMAIBHBIX HOPMAax W MPaBHJIAX MEKIUIHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IpU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEIICHUN Y4YE€OHBIX U MO3HABATENBHBIX 337a4, BBITOJIHEHHH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH NOHHMMAaThb M NPHHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTHUKY H
apryMEHTHI JPYTUX MPU aHAIM3€ PA3IUYHBIX BUI0B yUeOHOU IEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUS

LEHHOCTHOTO OTHOUIEHUS K HCTOPUYECKOMY W HAy4YHOMY HAacJIEIUIO
OTEYECTBEHHON XHMMH;

YBaXEHUS K IPOLIECCY TBOPYECTBA B OOJACTH TEOPHUM U IPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTHMKEHUS HAYKU €CTh Pe3yibTaT
JUINTEIbHBIX ~ HAOMIOACHUN, KPOMOTJIMBBIX  SKCIEPUMEHTAJIBHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpPECA M IIO3HABATEIBHBIX MOTHBOB B IIOJYYEHUMHM U IOCIEIYIOLIEM
aHaJin3e MHPOpPMAIMU O MEPEIOBBIX JOCTUKEHHUSIX COBPEMEHHON OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOIO IIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYyAallMH, CBSI3aHHBIE C XUMUYECKUMH SBJICHUSIMH,
Y NIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh HA MOPAJIBHO-HPaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHHWE M TMOCTYNKHA CBOMX TOBAapHUILEH C
NO3ULMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUNA 3THUX
IIOCTYIIKOB;

4) popMupoOBaHHUsI KYJIHTYPbI 310POBb:

NOHMMaHUsl LEHHOCTEH 30poBOro M Oe3omacHoro obOpas3a JKHU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns mpaBuil 0Oe30MacHOro OOpallleHHus € BEIIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MMOHUMAHUS LIEHHOCTU MpaBUJ HWHIAUBUAYAIBHOIO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEJAEHUS B CUTYaIIMSIX, YTPOKAIOIIKX 3J0POBbIO U KU3HU JTIOJEH;

OCO3HAaHMS TOCJEACTBUNA W HEMPUSATUS BPEAHBIX NPUBBIUEK (YHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs1);

5) Tpy10BOr0 BOCIIMTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIbCKON
JeATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JIPYruxX BUOAX
NEeSTEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE B pEIICHUH NPAKTUYECKUX 3aJad
COI[MAJILHOM HAIMPABICHHOCTH (B paMKax CBOEro KJacca, IIKOJIbI);



UHTEpeca K MPAKTUYECKOMY M3yUeHUI0 Npodeccuil pa3inyHoro poaa, B TOM
YHCJIE HA OCHOBE IMTPUMEHEHHUS MTPEIMETHBIX 3HAHUN 0 XUMUU;

YBaXEHUS K TPYAY, JIOJAAM TPYyJIa U pe3ysibTaTaM TPYAOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBUIYAIIbHOW TPACKTOPUU
oOpa3oBanus, Oyaymell mpodeccud W peanu3anui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JIOrHYeCKOr0 BOCTIMTAHUS:

AKOJIOTMYECKU 11€71IeCO00pa3HOT0 OTHOIICHUSI K MPUPOJAE, KAK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAaHUSI TJI00AJILHOTO XapakTepa HKOJOTHUUECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOUN CPEMBI;

OCO3HaHUS HEOOXOJMMOCTH WCHOJB30BAHMS JIOCTHXKCHUM XUMHU  JJIS
pelIeHus. BOIIPOCOB PALMOHAIIBHOTO ITPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, MNPUHOCAIIMX BPEH OKPYNKaAOIIEH
MPUPOJIHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOIArONPHUATHBIC KOJIOTUYECKHUE
MIOCIIEACTBYUS PEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILATh UX;

HaJIMYUs Pa3BUTOIO 3KOJIOTHYECKOTO MBIIUIEHUS, SKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH 3KOJIOTUYECKOHN HAaIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHOW, KOMMYHHMKATUBHOM M COIIMAbHOU
MpPaKTUKE, CIOCOOHOCTH U yMEHUS AaKTHUBHO MPOTHUBOCTOSTh HWJEOJOTHUHU
xemodoouu;

7) HEeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON TPAKTUKH;

MOHMMAaHUSl CHeuM(PUKM XUMUM KaK HayKd, OCO3HaHuUs €€ pojiu B
GbopMUPOBAHUM PALMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU 1ETOCTHOTO
mpeacTaBiieHuss 00 OKpyXKaloleM MHUpPE KaK O €IUHCTBE MPHUPOJIbI U YEJIOBEKa, B
MO3HAHWW TPHUPOAHBIX 3aKOHOMEPHOCTEH U pEHIeHUH MNpoOJieM COXpaHeHUS
MPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCO0OM  3HAYUMOCTH XUMHU JUISI  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH W BaXXHOM pPOJIM B
CO37IaHMHU HOBOW 0a3bl MaTepUALHON KYJNbTYPBI, PEIICHUH TJI00ATBHBIX MPOOIeM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPbEBOM, IHEPIE€TUUECKOM, NMUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUHU MEIUIIMHBI, OOECIICUCHUHU YCIOBUMN
YCHEUIHOTO TpyAa M ODKOJOTMYECKH KOMGMOPTHOM JKM3HM KaXJOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: [MOHUMAHHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIH30BATh



NoJly4aeMble 3HAHUS Ui aHalu3a U OOBICHEHUS SIBJICHHUI OKpYKaloLIEro Mupa u
MPOUCXOASIINX B HEM U3MEHEHUI, YMEHHS IeflaTh 000CHOBAaHHBIC 3aKITIOYCHHS Ha
OCHOBE HAy4YHbIX (PAKTOB M HMEIOIIMXCA JaHHBIX C LEIbI0 IOJIYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHMS IS
pelieHus Npo0JIeEM B PEaIbHBIX )KU3HEHHBIX CUTYAIIUX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATENILCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUIl 10 XUMHUHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyZa B pa3InyHbIX cdepax MnpodeccuoHanbHON
NEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUSI YYEOHOro MmpeameTra « XUMHs Ha
YpOBHE cpeaHero odiero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHUs MHUPOBO33PEHUSA oOy4Jaronmxcs
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIE MOHATHS, OTpaKaroIlue
IETOCTHOCTh HAy4YHOM KapTUHBI MHpa U CcHEUU(PUKY METOJ0B IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO, YHEPTHUs, SBJICHUE,
MPOIIECC, CUCTEMA, HayYHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCCIICI0OBAHNE, HAOIOCHUE, U3MEPEHHUE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIE y4eOHBIC ICHCTBUS (IMO3HABATENIbHbIC, KOMMYHHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue GyHKIIMOHATBHON
I'PaMOTHOCTH U COITUATTBHOM KOMIETSHIINH 00y4YaroIIuXCs;
CIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCAIbHbIE Y4EOHBIC
JICVCTBHS B TIO3HABATEILHON U COLIMAJIBHOW MTPAKTHUKE.

MeranpenMeTHble pe3yJAbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJSITUBHBIMHU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OPMYJIHPOBATh W aKTyaIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpeAesATh IEIU JESATENbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCHTD PE3YJIbTATHI IEITEIbHOCTH C IOCTABICHHBIMU LIEIISIMU;

MCII0JIb30BaTh MPYU OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICJISITh XapaKTEPHbIC NMPU3HAKU MOHSATUM W yCTAHABIMBATH MX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSICHEHUS OTAEIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpaThb OCHOBaHWS M KPUTEpUU I KIAacCU(UKALKUK BELIECTB U
XUMHUYECKUX PEaKLInid;

YCTaHABIMBAaTh NPUYUHHO-CIEICTBEHHBIE CBSA3M MEXKIYy H3yYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYyXACHHUS (MHIYKTUBHBIE, JI€TyKTUBHBIE, 10
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHUSX, (POPMYJINPOBATH BBIBOJIbI U 3aKJIFOUEHUS;

OPUMEHATh B MPOIECCE MO3HAHUS, UCIOJIb3YEMBIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENIU, TPEOOPA30BbIBATH MOEIIbHBIC IPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) D3JI€MEHTa, XUMuYeckas ¢GopMmysia, YpaBHEHHE XUMHUYECKOH
peakuuu — MNpU pEeUIeHUH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTHUUECKUX 3ajad,
IPUMEHATh HAa3BaHHbBIE MOJICJIbHBIE MPEACTABICHUS AJISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30Bble HCCIEN0BaTEIbCKUE NeiiCTBHUA:

BJIaJC€Th OCHOBAMU METOJIOB HAyYHOI'O IO3HAHUS BELIECTB M XMMHYECKHUX
peaKkuui;

(opMyIHpOBATH LIEJIM U 33Ja4U MCCIIEJOBAHUS, UCIIOIb30BATh [TOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUJIsl (JOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIQJICTh HAaBbIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS M TMPOBEIACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAOJIOaTh 32 XOJI0M
npouecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3yibTar, (popMyIHMpoBaTh
000O0IIEHHS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 00OCHOBAHHBIN OTUET O MPOJIeTaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEeNOBAaTENbCKOM M MPOEKTHON
NESITEIBHOCTH, TMPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pEIIEHUs MPAKTUYECKUX 337a4, NPUMEHEHHIO Pa3IuYHbIX
METO/I0B TO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPUEHTHUPOBAThCA B PA3NIMUYHBIX HCTOYHMKAX HWH(opManuu (Hay4dHO-
NOMYJsSpHasl JIUTEpaTypa XWUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOUS,
pecypcsl MHTepHeTa), aHAIM3UPOBaTh MHPOPMAIMIO PA3IUYHBIX BUIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEYUBOCT;



GbopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IUYHbIE METOJbI MPU MOUCKE U
orObope wuHpOpPMAIMK, HEOOXOAWMMOW MJIS BBHINIOJHEHUS YyYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

nmpuoOpeTaTh OMBIT HKCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHHA U PA3JIMIHBIX IIONCKOBBIX CHUCTEM;

CaMOCTOSATENIbHO  BBIOMpPATh  ONTUMAJIbHYIO  (QOpMy  TIpEACTaBICHHUS
nHpopMaruu (cxembl, TpaduKH, TUarpaMMbl, TAOJIHUIIbI, PUCYHKU U JIPYTHUE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA Tpu paboTe ¢
XUMUYECKON uWH(}OpMaImel: MPUMEHSTh MEXKIpeIMeTHbIE ((uU3nYecKkue u
MaTEeMaTUYECKHUE) 3HaKU U CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U TPEeoO0pa3oBbIBATh 3HAKOBO-CUMBOJMYECKHUE CPEJCTBA
HaTJISIHOCTH.

OBiaseHue yHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JI€CTBUSIMU:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYK/IaeMOW TEMBI B XOJI¢ JUAjOTa H/WIH
JTUCKYCCUHW, BBICKA3bIBaTh HACH, (OpMyIHpoBaTH CBOM  MPEIIOKCHUS
OTHOCHTEJIHHO BBITTOTHEHHS TPEIJIOKCHHOHN 3a/1a4H;

BBICTYINIaTh C Tpe3eHTalMeld pPe3yJbTaTOB IO3HABATENILHON JESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO I COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUUECKOW pabOThI MO MCCIEIOBAHUIO CBOWMCTB
W3Y4aeMBbIX BEIIECTB, peaju3alii YICOHOTO MPOeKTa W (GOPMYITHPOBATH BBIBOIBI
M0 pe3yibTaTaM MPOBEASHHBIX HMCCIICIOBAHUN TYTEM COTJIACOBAHUS TIO3UIUH B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHCHHSIMU.

OByaieHHe YHUBEPCATbHBIMHU PEryJsITUBHBIMH 1eHCTBUSIMMU:

CaMOCTOSTEIIbHO TUIAHUPOBaTh M OCYIIECTBISATH CBOIO IO3HABATEILHYIO
NeSATEeILHOCTD, Ompeaensas e€ I[eld U 3aJauyd, KOHTPOJUPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBATH TMpEJIaraéMblii  aqrOpUTM JICUCTBUIM TNpHU
BBITIOJTHEHWU Y4Ye€OHBIX M UCCIEIOBATEIbCKUX 3a7ad, BbIOMpaTh HauboJsiee
3¢ (}eKTUBHBIN crnoco0 MX pelIeHHus C YYE€TOM TMOJYy4YEHHsS HOBBIX 3HAHUU O
BCII[ECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JESATEIHPHOCTH Ha OCHOBE CaMOaHaJIh3a
¥ CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3yJbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMHSI»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XWMHM B TIO3HAHUM SBJICHUU



Opuposbl, B (QOPMUPOBAHUM MBIINIJIEHUS W KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUs MPAKTUUYECKHUX 33124
Y 3KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPUPOIHOMU
cpexe;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHS (XUMUYECKHMH DJIEMEHT, aToM, 3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTb, AIEKTPOOTPUIATEIbHOCTD, XUMUUECKASI
CBsI3b, CTPYKTypHasi ¢opMmyna (pa3BEpHyTas U COKpallEHHas), MOJb, MOJIIpHas
Macca, MOJIIpHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (YHKIMOHANbHAS TpYIIa,
paauKai, U30Mepusl, U30MEPbl, TOMOJIOTHYECKUN Psill, TOMOJIOTH, YTIEBOAOPOIBI,
KHCIIOPOJ, M a30TCOACPKALIUE COCIUHEHUS, MOHOMEpP, IOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUU U 3aKOHBI (TEOpPUS CTPOCHUS
opranudeckux BemectB A. M. byrnepoBa, 3aKkOH COXpaHEHHUS MAacchl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUA,
JeXalllue B OCHOBE IMOHMMAaHHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SIBJICHUM, (PAKTOJIOTUYECKUE CBEIACHHUSI O CBOMCTBaX, COCTaBE, IOJYYEHUU U
0€30M1acCHOM HCIIOJIb30BAHUM BAXXHEHMIIMX OpPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM AESATEIbHOCTH YEIOBEKA,;

c()OPMUPOBAHHOCTh YMEHUI BBISBJIATh XAPAKTEPHbIE MNPU3HAKUA MOHSATHUH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS MPU
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILEHUN OPraHUYECKUX COCTUHEHU;

c(OPMUPOBAHHOCTh YMEHHUI HCIOJIB30BATh XUMHUYECKYIO CHUMBOJIUKY MJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dopMysl  OpraHMYECKMX BELIECTB M YpPaBHEHUH XHMHUYECKUX pEaKLUH,
W3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHWYECKHX BEIIECTB JJIA WILTIOCTPALUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHMH YyCTAHABIMBATh MPUHAAJIC)KHOCTh H3YYCHHBIX
OpraHMYECKUX BEUIECTB II0 MX COCTaBy W CTPOEHHUI0 K OINPEACIEHHOMY
KJIacCy/Tpynne CcoeIuHEeHUl (YriaeBOAOPOJbl, KHUCIOPOJI U a30TcoJepKalliue
COCJIMHEHHUS, BBICOKOMOJICKYJIIPHbIE COEIMHEHHUSA), JaBaTb WM Ha3BaHUA [0
cucrematnueckoir HomeHkiatype (IUPAC), a Taxke NPUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTAEJbHBIX OPraHWYECKHX BEIIECTB (3TWIIECH, MPONWIEH, ALETHIIEH,
STUJICHTJIMKOb, TJIMLEPHH, (eHon, ¢opMmaabAerui, aueTalbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmall, eJI0103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPEAeNsATh BHUABI XHMHUYECKOM CBSI3U B
OpTraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPaTHBIE);



c(OPMHUPOBAHHOCTh YMEHHUSA TNPUMEHSTh IMOJIOKEHUS TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. BytnepoBa 11 00BsICHEHNST 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTABA U CTPOEHHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTEepH30BaThb  COCTaB,  CTPOCHHE,
dusznyeckue M XMMHUYECKHE CBOWCTBA TUMHUYHBIX MPEICTABUTENCH pPa3TMYHBIX
KJIACCOB OpPraHUYECKUX BEIIeCTB (METaH, 3TaH, ATUJICH, MPOIMWIICH, alleTHJICH,
oyranuen-1,3, metundyranuen-1,3, O€H301, METaHOJ, ATaHOJ, STHJICHIJIHKOJIb,
TIIMLEpHUH, (EHOJI, aleTaabAeTu, MypaBbUHAas W YKCYCHas KHCJOTHI, TJIIOKO3a,
KpaxmaJ, HEJUII0JI03a, aMUHOYKCYCHAsI KUCJIO0Ta), WIUTIOCTPUPOBATh TEHETUUYECKYIO
CBS3b MEXJYy HUMH YpPAaBHEHHUSIMU COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIHH C
UCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKHU YIIIEBOJOPOIHOTO
Colpbsi (He(Tb, MNPUPOIHBIA Ta3, Yroyib), CHOCOOBI WX TMepepadoOTKu U
IPAKTHYECKOE PUMEHEHHE MTPOTyKTOB NEPEPadOTKH;

c(OPMUPOBAHHOCTh YMEHHUM NPOBOAUTH BBIUMCIECHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peaklMu IO H3BECTHBIM Macce, O0BbEMY, KOJMWYECTBY OJHOTO M3 HMCXOJHBIX
BEILECTB WM MPOAYKTOB PEAKIINH);

c(OPMUPOBAHHOCTh YMEHHUH BIAJETh CHCTEMOH 3HaHM 00 OCHOBHBIX
METO/IaX HAyYHOI'O MO3HAHUs, UCIIOJIb3YEMBIX B XUMHUH IPU U3YYEHUU BEUIECTB U
XUMUYECKUX SIBJICHUH (HaOMI0ACHUE, U3MEPEHHE, HKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHMMHYECKHE 3HAaHMUS [Ji1 MPUHATUS pElIeHUl B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsiX, CBSI3aHHBIX C BeEIIeCTBAaMH M HX
IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOJII0IaTh MpaBUia MOJIb30BAHUS XUMHUECKON
nocyaol u J1abopaTOpHBIM OOOPYJIOBAaHMEM, a TaKXke IMpaBWiia OOpalieHus c
BEILECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW IUJIAHUPOBATh U BBHITIOJHATh XUMHUYECKHUI
HKCIIEPUMEHT (IIPEBPAILIEHUS OPTAaHUYECKHUX BEIIECTB MPU HarpeBaHUU, MOJyYCHHE
TWJIIEHA U W3Yy4YEHUE €ro CBOWCTB, KAYECTBEHHBIC pEAKIMH OpPTraHUYECKUX
BEILECTB, JeHaTypanusi OCNKOB MpU HArpeBaHUM, LIBETHbIE peaklUu OEIKOB) B
COOTBETCTBHUM C TMpaBWIaMHU TEXHUKH O€30MacHOCTHM Tpu OOpallleHuu C
BeUleCTBAaMH U JaOOpaTOpPHBIM O00OpYyIOBaHHEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO 3KCIeprUMeHTa B (opMe 3alucH YPAaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GopMyIupoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3HPOBATh XHMHUYECKYIO
uHbOpMAIIMIO, TMOJNy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICcTBAa MAacCOBOM
uHpopmaruu, IHTepHET U ApYyTHX);



cOpMHUPOBAHHOCTh ~ YMEHUW  COOJIOAaTh  IpaBWJia  AKOJIOTHYECKU
[eJIeCO00Pa3HOTO TMOBEACHUA B OBITY W TPYJOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHsSI CBOETrO 3JI0POBbS M OKPYXKAKOLIECH MPUPOAHOM Cpeabl, OCO3HABATH
OMAacCHOCTh BO3JCHCTBUSI HA KUBBIC OPraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BEIIIECTB, MOHMMAas cMbIca mokazatens [IJIK, mosicHATh Ha mpuMepax CIocoObl
YMEHBIICHUSI W TPEJOTBPAIICHUS WX BPEIHOTO BO3JCUCTBUS HAa OPraHUu3M
YEJIOBEKA,

JUIs O0YYarOUIUMXCS C OTPAHUYCHHBIMU BO3MOXHOCTSMH 3J0POBbS: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUN;

JUISL  CIENBIX W CIA0OBUASIIMX OOYyYarolIMXcCs: YMEHHUE HCIIOJIb30BaTh
penbeHO-TOUeUHYIO0 cUcTeMy 0Oo3HaueHui JI. bpaitist mis 3anmucu XMMHUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHuyeckas
XAMUSD) OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHPA, POJIM XUMHU B T[IO3HAHUU SBJICHUU
npupoasl, B (GOPMHUPOBAHWM  MBIINIJICHUS W KyJIbTYypbl  JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYECKUX 3a1ad
U DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO M MPHUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIME MOHATHSA (XUMHUYECKUH 3JIEMEHT, aToM, HM30ToIm, S-, P-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISPHBIM OOBEM,
BAJICHTHOCTb, JICKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHCJIEHUS, XUMUYECKasl CBSI3b
(KOBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOJOPOHAS ), KPUCTATUIMUECKAs PEIIETKA,
TUNBl ~ XUMHYECKUX  PEaKUWi, PacTBOpP, JJIEKTPOJUTHI, HEINEKTPOJIUTHIL,
AIEKTPOJUTHYECKAS JUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakIuu, XUMHYECKOE PaBHOBECHE); TECOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON AUCCOUMaluM, nepuoandeckuii 3akoH Jl. M. Menpneneesa,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS] SHEPTUU
IpU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIME B OCHOBE ITOHUMAHUS NPUYMHHOCTH M
CUCTEMHOCTH XMMHYECKHX SIBJICHUMU, (PaKTOIOTHUECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJYYEeHUH U O€30IaCHOM HCIOIb30BAHUU BaXKHEHIITMX HEOPTraHUYECKUX
BEILIECTB B OBITY M IPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHUH BBISBJIATh XapAKTEpHbIE MNPU3HAKU MOHSTHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE IMOHATUS MPU
ONKMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX NMPEBPALICHUMN;

c(OPMHUPOBAHHOCTh YMEHUH HCIONB30BaTh XUMHUYECKYIO CHMBOJHKY IS
coctaBieHuss (GOpMyNl BEIIECTB W  YPaBHEHMM XHWMHYECKUX  PEaKIIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBnanbHble HA3BaHUS OTACIbHBIX
HEOPTraHWYECKUX BelECTB (yrapHblii ras, yrileKHCIbIA Tra3, aMMUak, rameéHas
U3BECTh, HEraluéHasi U3BECTh, IUThEBAs COJIA, TUPHUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OIPENETSATh BaJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHYECKUX DJJIEMEHTOB B COCIMHEHMAX DPA3JIMYHOTIO COCTABA, BUJ XMMHUYECKOU
CBSI3U (KOBaJICHTHAs, HIOHHAs, METAJJIMYECKAasl, BOJOPO/IHAsI) B COEAMHEHHUAX, THI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO BellecTBa (aTOMHAs, MOJIEKYJISIpHAs,
MOHHAs, METAJJIMYECKasl), XapaKTep Cpelbl B BOJHBIX paCTBOPaX HEOPTraHUUYECKHUX
COCIMHCHMI;

c(OpPMHUPOBAHHOCTb yMEHUI yCTaHaBJIUBATh IPUHAJIEKHOCTD
HEOPTraHWYECKHUX BEUIECTB MO HX COCTaBy K ONpPENEIEHHOMY KilacCy/TpyIie
COEIMHEHUN (MPOCThIE BEUIECTBA — METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUABI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICH MEPHOANUECKOr0 3aKoHa /.
W. MeHnaeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

cOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHYecKuX 3neMeHToB 1-4 mnepuonos Ilepuoguueckoir cuCTEMbI
xumuueckux smementoB J[. M. MenaeneeBa, UCHOAb3ys MOHATHA «s-, P-, d-
DIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCAMHEHUU
10 nepuoaaM u rpynnam [lepruoandeckon CucTeMbl XUMUYECKUX 3i1eMeHTOB 1. 1.
Menpaeneena;

c(OPMUPOBAHHOCTh ~YMEHHMM  XapakTepu30BaTh (OMUCHIBATH)  OOUIHUE
XUMHYECKHME CBOMCTBA HEOPraHMYECKHX  BEHIECTB  Pa3JMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHWE T€HETUYECKOM CBSI3M MEXKAY HEOPraHM4YeCKUMU
BEILECTBAMHU C TIOMOIIBIO YPABHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEaKLIU;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATH XMUMHUECKHUE PEAKIUHU I10
pa3IuYHBIM IIPU3HAKaM (YUCIY M COCTABY PEArHMpyrOUIUMX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTETCHEH OKHCIEHHUS DJEMEHTOB, 0OpaTUMOCTH
peaKkIMK, y4acTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHI COCTABJIATH ypPaBHEHUS pPEAKIMHA pa3IMYHBIX
THUIIOB, TIOJTHBIE M COKPAILEHHBIC YPAaBHEHHS PEaKuii HOHHOTO OOMEHA, yUUThIBas
YCIJIOBHSI, ITPU KOTOPBIX 3TH PEAKLIUHU UAYT 0 KOHIIA;



c(hOPMUPOBAHHOCTh YMEHHUHM TPOBOJUTH PEAKIMH, MOATBEPKIAIOLINE
KAUECTBEHHbI COCTaB pa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

c(hOPMHUPOBAHHOCTh YMEHUW  paCKpPhIBaTh CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTABIICHHUS JIEKTPOHHOTO OaslaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peakiuu OT Pa3IuYHbIX (PAaKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCHUMOCTH OT BHeIIHero Bo3zaeiicTus (npuniun Jle [Hlarense);

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XHUMHYECKHE MPOIECCHI,
JIekKAIMe B OCHOBE MPOMBIIUICHHOTO IMOJYYEHHUS CEPHOW KHCIOThI, aMMHAKa, a
Takke CHOPMHUPOBAHHOCThH MPEACTaBICHUN 00 OOUMX HAyYHBIX NPUHIMIAX U
HKOJIOTHYECKUX MPOOIeMax XUMUUECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS C HCIOJIb30BAaHUEM
MOHATUSI «MaccoBas JIOJIsl BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIECHUM Ta30B
MpU XUMHUUYECKUX PEAKIUAX, MAcChl BEIIECTBA WM 00bEMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIH 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEaAKIUU
BEIIIECTB, TEIJIOBOTO 3¢ (deKkTa peakimu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUja MOJIb30BAHUSI XUMUYECKON
MOCYJIOM M J1abOpaTOpHBIM OOOPYIOBAHMEM, a TaKKe TMpaBHiia OOpaIleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMHU TIO BBIMIOJHEHUIO JIA0OPATOPHBIX
XUMUUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUM TUIAHUPOBATh M BBIMIOJIHATh XHUMHUYECKUI
HKCIIEPUMEHT (pa3ioKeHHE MEePOKCHIa BOJOPOAAa B MPUCYTCTBUU KaTalM3aTopa,
ONpEJENCHUE Cpelbl PACTBOPOB BEIIECTB C TMOMOLIBIO YHHUBEPCAIBHOTO
WHUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHYECKOW PEaKIlvy,
peakiuu MOHHOTO OOMEHA, KadyeCTBEHHBbIC peakinu Ha cynbdar-, KapOoHAT- H
XJIOpU/I-aHUOHBI, Ha KaTHUOH aMMOHHUS, PEIICHHE IKCIEPUMEHTAIbHBIX 3a/Jad IO
TeMam «Metamel» U «Hemetamnbs») B COOTBETCTBUM C TPAaBUJIAMH TEXHUKH
0e30MacHOCTH MpHU OOpallleHUH C BEIIECTBAMHU U JTAOOPATOPHBIM 000pPYAOBaHUEM,
MPEACTABIATh PE3YIbTaThl XHUMHYECKOTO JKCIEepuMeHTa B (opme 3ammcu
ypaBHEHUN COOTBETCTBYIONIUX PEAKIUH U (OPMYIHPOBATH BHIBOABI HA OCHOBE
ITUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHUM KPUTHUYECKU aHAJIM3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TOIy4aeMyl0 W3 Pa3HbIX KMCTOYHUKOB (CpPEACTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOpPMUPOBAHHOCTh ~ YMEHHH  COONMIOAaTh  MpaBWiIa  IKOJIOTUYECKHU
[eJIeCO00pa3HOTO0 TMOBEACHUA B OBITY W TPYAOBOW JCSATENBHOCTH B IIENIAX
COXPaHEHHUSI CBOETO 3J0POBBS U OKPYKAIOIICH MPUPOAHON CpPEIbl, OCO3HABAThH
OIAaCHOCTh BO3/ICUCTBUS Ha )KUBBIC OPTaHU3MBI OMPEICIIEHHBIX BEIIECTB, TOHUMASI
cmbicn mokaszarens [IJIK, moscHATP Ha mpumepax CrmocoObl yYMEHBIICHUS |
NPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHUS HA OPTaHU3M YEJIOBEKa;

Ui 00y4aronuxcs ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE
NPUMEHATHh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHYECKHX SBJICHUN;

JUIA CIEMbIX M CIa0OBUASIIMX OOYYAlOMIMXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiing majig 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Kosun4yecTBo yacon JIeKTPOHHbBbIE
Ne HaunmeHoBaHMe pa3/e/ioB U TeM (uudpossbie)
n/n NpoOrpamMmbl Bcero K/P | II/P | o0pa3oBaTebHbI
e pecypchl
Pa3nen 1. Teoperudyeckne 0CHOBBI OPraHMYECKOl XUMHUH
IIpenmer oprannyeckoi xumun. Teopus
1.1 CTPOCHUSI OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Htoro no pazaeny 3
Paznen 2. YraeBoaopoast
2.1 [IpenenbHbIE YTIIEBOAOPOIBI — ATKAHBI 2
99 HenpenenbHble yriieBog0pObl: alIKEHBI, 5 1
' AJKa/IUEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBO0PO bl 2
54 [IpupoaHble HCTOYHUKHU YTIIEBOAOPOOB U 3 1
' UX rnepepadboTka
Hroro mo pasnery 13
Paznen 3. Kuciiopoacoaep:kauue opranuyeckue coeAnHeHHs
3.1 Crupter. denon 3
39 Anbaeruasl. KapOOHOBBIE KUCTOTHI. 7 1
' CrnosxHble 3¢upbl
3.3 YriieBos 3 1
Hroro no pazneny 13
Pa3nen 4. A3oTcoaep:kaniue opraHudecKue coeTMHeHUus
41 AMMHBI. AMUHOKUCTOTHI. benku 3
Hroro mo pasnery 3
Paznen 5. BoicokoMosieKkyIsipHbIe cOeMHEHU
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 9 5

I[TPOTPAMME




11 KIIACC

Kosun4yecTBo 4acon JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
n/n NporpaMmmasl Bcero K/P I1/P o0pa3oBaTe/bHbIE
pecypcsl
Pa3nen 1. TeopeTrnueckne 0CHOBbI XUMHH
Ctpoenue atomoB. [leprnoanyeckuii 3akoH u
1.1 [lepuonnueckas cucreMa XMMHUYECKUX 3
anemenToB /I. 1. MenaeneeBa
12 Crpoenue BeniectBa. MHoroodpasue 4
' BEILIECTB
1.3 XUMHYECKUE peaKuu 6 1 1
Hroro mo pasnery 13
Pa3nen 2. Heopranuyeckasi XumMust
2.1 MeTtais 6
2.2 Hewmerannst 9 1 1
23 CBs13b HEOPraHNYECKUX M OPraHUYECKHUX 9
' BEIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuUMHUS U )KU3HBb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME










