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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YPOBHE CpeaHero oO0miero o0pa3zoBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysbTaTaM OCBOCHUS
dbenepanbHOit 00pa30BaTENbHONM MPOTPaMMbl CpPEHEr0 O00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DeAepaibHOM  TOCYJAApPCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yu€érom Konnenmmu npemnojaBanust yaeOHOTO
npeaMera «XuMus» B 00pa3oBaTesibHbIX opranusanusx Poccuiickoit denepanuu,
peanu3youmMX OCHOBHbIE 00pa30BaTe/IbHbIE TPOTrPAaMMBbl, © OCHOBHBIX MOJIOKEHHM
«Ctpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanun Ha nepuon 1o 2025
rona» (Pacnopsbxenue IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1el cTpareruu o0y4eHUsl, BOCIIUTAHUS U Pa3BUTUS 00ydarouuxcsi cpecTBaMu
yueOHoro npeamera «Xumus» aig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxenuss ®I'OC COO o B3anMO0OYCIOBIEHHOCTH LIEJEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUIl K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, OJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa30BaTeIbHON  OpraHu3alvu, SBJISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepUIAIONIMM 3TallOM peaju3allid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHUA. OTH IIEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEN KYJIbTYpPbI
YeNI0BEeKa, a TAKXKE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U IpupoaHOHl cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydaromMXCsl Ha
YPOBHE CpeTHEro o01Iero 00pa3oBaHus CpeCTBAMU YUYEOHOT0 IpeIMeTa « XUMHUS,
coliepKaHUE M TOCTPOEHUE KOTOPOTO OMpEeNEeHbl B MPOrpaMMe MO XUMHUHU C
y4€TOM CleUu(PUKA HAyKH XHMHH, €€ 3HAUeHHs B IO3HAHMM NPUPOJABI U B
MaTepuaIbHON )KM3HU OOIECTBa, a TakXKe C YUETOM OOIIMX LeNel U MPUHIIMUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBbl CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit deaeparumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO0 POJb B
COBPEMEHHOW LMBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTEepHUANbHON KYJBTYPBI.
Ona BHOCHUT CBOH BKJIaJ B ()OPMHUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS,
B CO3/IaHME IEJOCTHOTO MPEJICTABIEHUs 00 OKpYKAIoIIeM MHpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aMMOCBA3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JaCTSIMU IPUMEHEHUS.



TecHO B3aUMOJAECHCTBYS C APYTMMHU €CTECTBCHHBIMU HayKaMH, XUMHUs CTajla
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIBTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHass XMMHUsS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHMW HaIlpaBlIeHA HA pPEUICHUE
r7I00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPTreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIMMM WENSIMU W TNPUHLUUIIAMH CPEIHEr0 OOUIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJIMMYI0O WM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, HPOJOJHKCHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIel XUMHUM) U
OpraHnyeckon xuMuu. PopMUpPOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUHU
npeaMera oO€ecleuynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOro00pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxkanus KypcoB — «Opranunyeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0Ja K U3Y4YeHHI0 y4eOHOro wmarepuaia M oOyCIOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIJIEKTPOHHBIX
IPEICTaBICHUN O CTpOEeHUH BenlecTB. CBeeHus: 00 M3y4aeMbIX B KypCe BEIeCTBaxX
JAIOTCSl B PA3BUTUU — OT YIJVIEBOJOPOJOB JO CIOXKHBIX OMOJOTMYECKHA aKTHBHBIX
coequHeHud. B Kypce  opraHmyeckom — XUMHM  IOJYYalOT  pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTAaBICHUS O XUMMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[Tonq HOBBIM yrioM 3peHuss B mnpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3YyUYCHHBIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKUM Marepuan H (PaKkTOJOTMYECKHUE CBEIEHUS O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4aCcTHOCTH, B Kypce «OOmias U HeopraHu4eckas
XUMUSD» O0yYaromMMCsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



rIIy0)XXe TOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar01IeH 10 0OBSICHSIOIIEH U TPOTHO3UPYIOICH.

Envnasg cucrema 3HaHMM O BaXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHYECKHUX PEAKIHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs TononHseTcsa B Kypeax 10 u 11 kitaccoB anemeHTaMu
coZiepKaHUsl, UMEIOIMIMMU KYJbTYPOJIOTUYECKUN M TPUKIATHOM XapakTep. ITH
3HaHUS CMOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XMMHUHU C JPYTUMH HayKamH,
pacKpbIBalOT €€ pojib B MO3HABATEILHOM M MPAKTUUECKOU AeSTEILHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBa)XKEHUS K MIPOIIECCY TBOPUECTBA B 00JaCTU TEOPUU
U MPAKTUYECKUX MPUIO0KEHUN XMMHUM, TTOMOTaIOT BBIIYCKHUKY OPUEHTHPOBATHCSA
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoOJIeMaxX, CBS3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICIUBATh UHGOPMAIUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUS 3HAHUH,
pelIeHUs] UHTEJUICKTYaIbHBIX U SKCIEPUMEHTAJIBHBIX UCCIE0BATEIbCKUX 3aj1ay.
B nienom conepkanue ydeOHOTO mpeameTa « XuMUs» JaHHOTO YPOBHS WM3YUYEHUS
OPHEHTUPOBAHO Ha (popMHpOBaHHUE Y 00YUAIOIIHMXCSI MUPOBO33PEHUECKON OCHOBBI
Ui TIOHUMaHusT (GUIOCOPCKUX HJIeH, TaKuX Kak: MaTepuaJbHOe €IUHCTBO
HEOPTraHUYECKOI0 U OPTraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, TO3HABAEMOCTh MPUPOAHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U PEIICHUS MPOTUBOPEUYHI MEXJTy HOBBIMH (HaKTaMH H TEOPETUYSCKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH DKOJIOTUYECKUX MPpoOIIeM, a
TaKkke Mpo0seM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHus 3agady  BOCHHUTAHUS, Pa3BUTUA M COIMATU3ALINHU
00yJarommXxcsl MPUHATBICE TPOTPpaMMOM IO XUMHUHM TOAXOJbI K OIPEACICHHUIO
COJCp)KaHUSI MW TIOCTPOCHHS TpeaAMeTa NpeaycMaTpuBalOT (GOpMUPOBaHHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, UMEIOIMMNX 0a30BO€ 3HAUEHHUE JIJIS1 Pa3IMUHbIX
BUJIOB JICATEJILHOCTHU: peIIeHUs npoOieM, TMOHWCKa, aHalm3a U 0o0paboTKu
uHpopManuu, HEOOXOJMMBIX JUISI TMPUOOPETEHUS ONbITa MPAKTHYSCKOW U
MCCIICIOBATENIbCKON ACATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUHU
XHUMUH.

B mpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHmsl, TAK U HA YPOBHE CPEAHETO 001Iero oOpa3oBaHus, MPU OMPEACICHUN
coZiepKaTeJIbHOM XapaKTEpPUCTUKU 1IeJIe HW3ydeHHUs TMpeaMeTa HalpaBlICHUEM
MIEPBOCTEIICHHOW 3HAYMMOCTH TPAJUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
JEATEeIbHOCTH 4YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH H3y4YeHUs
MpeIMETa SIBJISIETCS BIIOJIHE OMPABIAHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEISIMU HU3Yy4YEHUS IMpeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBIIAIOTCSA:

e (opMupoBaHME CHUCTEMbl XHUMHYECKUX 3HAHMM Kak  BakHeHIen
COCTaBJSIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIbHbBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (dopMUpOBaHUE U PA3BUTHE MPEICTABICHUI O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl IPUOOPETEHUST YMEHUN
OpUEHTHUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBICHUN, WMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOW KU3HU;

e Pa3BUTHE YMEHHI U CLIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJIEHUEM  IPaBUI
0e3011acHOro oOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTHKa IIeJIed U 3a1a4 U3y4yeHus
IpeaMeTa B IPOrpaMMe 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpeaHero oobuiero odpazoBanus. Ceronns B
MPETOIaBaHNH XUMUHU B OOJIBIIEH CTENeHN OTAAETCS MPEANOYTCHUE TPAKTUYECKON
KOMIIOHEHTE colepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIIIYCKHUKA 00I111€00pa30BaTeIbHON OpraHu3aliy, BIIAJICIONIETO HE Ha0OpOM
3HaHWM, a (PYHKIIMOHAILHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMU U yMEHUSIMU
AKTUBHOI'O MOJy4Y€HUSI 3HAHUW Y IPUMEHEHHUS UX B PEATbHOM KU3HU ISl PEIICHUS
MPaKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM NpU U3ydYEeHUH TIpeAMETa « XUMUS» TOMUHUPYIOIIEE 3HaAUYCHNE
IpUOOPETAIOT TaKKUEe LETU U 337]a4H, Kak:

aganTanus o0y4yarolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHNI B KOHKPETHBIX U3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHHUEM;

dopmMupoBaHne y OOy4arOUIMXCsS KIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAIbHOE 3HAYEHUE I Pa3IU4YHbIX BHUJIOB
NEeSTENBLHOCTH: PelIeHus MpoOeM, MoucKa, aHaiu3a U 00paboTKu MH(POPMAIINH,
HEOOXOAUMBIX ISl IPUOOPETEHHUSI OTIBbITA IEATETLHOCTH, KOTOpasi 3aHUMAET BAXKHOE
MECTO B NMO3HAHUU XHMHH, a TAKXKE ISl OUEHKH C MO3UIUN 3KOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUUYECKHX IMPOLIECCOB HA OPraHNu3M
YeJIOBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00yYarOIINXCS: CIOCOOHOCTH CaMOCTOSATEILHO IPUOOPETATh HOBBIE
3HaHUA M0 XUMUU B COOTBETCTBUU C KM3HCHHBIMH MTOTPEOHOCTSIMU, UCTIOJIb30BAThH
COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMU JIJIsl TIOUCKA M aHalih3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJIEP KaAHMUS;

dbopMHpoOBaHUE U pa3BUTHE Y 00YUAIONIUXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMbI, B YAaCTHOCTH, NpPHU TUIAHUPOBAHWU U MPOBEACHUH XHUMHYECKOIO
AKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKON
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJU B PEHICHUHM TIJIOOANBbHBIX MPOOIeM
PalMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUS SHEPIeTUUECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJII TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHSIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM maHe cpeaHero oOwIEro oOpa3oOBaHUS NPEIMET «XUMUD)
0a30BOro ypoBHSI BXOJUT B COCTaB MpeIMETHOM 00nacTu «EcTecTBEHHO-HAy4YHbIE
IPEIMETHD.

OO61iee ynco 4acoB, OTBEEHHBIX JIJISl U3YUEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero odiiero oopazoBaHus, coctanisieT 68 yacoB: B 10 kitacce — 34 gaca (1 gac
B Hezenmo), B 11 knacce — 34 gaca (1 gac B Heeno).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKAS XUMHUA

Teopernyeckne 0CHOBbBI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKOM XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHBIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHUMHYECKash CBsA3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHnyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHH (CHCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUs
BAKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HaKOMJIEHHE ¢ 00pa3iiaMu OPraHNYECKUX BEIIECTB U MaTEpHalaMU Ha UX OCHOBE,
MOJIETMPOBAaHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOIOJEHWE M OIUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB MpU
HarpeBaHu (IJ1aBJieHHue, OOyTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMUA psAf. MeraH u dTaH —
OpoCTeNIne NPEICTABUTENN AQJIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOpPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U MPONWIEH —
OpoCTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHE CBOICTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUICH
— TPOCTEHINMNA TPEACTaBUTENIb AJIKHMHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
rOpeHus1), OJy4YeHUe U MPUMEHEHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NMPUMEHEHHe. Tonyon:
cocmas, cmpoeHue,  uzuyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHue U npumernerue. TOKCUIHOCTb apEHOB.



I'eneTnyeckas CBsA3b MEXAY YIJIEBOAOPOJAMHU, NMPUHAMICKAIIUMU K Pa3IMYHBIM
KJIaccam.

IIpuponHble MCTOYHUKHM YIiIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHbIE
He(dTaHble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalnUTHYeCKuil), nuponus. I[Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTU U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3yYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3liaMy MIacTMACC, KayuyyKOB M pe3uHbl, Kosuiekuuu «Hedtby»
U «YTOIb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUYECKON PabOThI: MOJYyUYEHUE ITUIIEHA U U3YUEHHE €TI0 CBOMCTB.

Pacuétnrble 3amaun.

Beluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NMPOAYKTA PEAKLUMU IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WK MPOAYKTOB PEAKIIUH).

Kuciaopoaconepxaiiue opranuyeckue CoeJUHEeHUs

[IpenenbHple OOHOATOMHBIE CIHUPTHL. MeETaHOI W 3TAaHOJN: CTPOCHHE,
¢usznyeckue W XMMUYECKHUE CBONCTBA (PEaKIMH C aKTHUBHBIMH METaJUIaMH,
raJIOr€HOBOJIOPOJaMy, TOpEHHUE), IpUMEHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOIa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbpl€  COUPTBL. OJTWIECHIJIMKOJIb W  [JIMUEPUH: CTPOCHHUE,
(¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTallaMH, KaueCTBEHHas pEaKUus Ha MHOTIOaTOMHbIE crUpThI). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne riuuepuHa u STUIICHIJIMKOIIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKUE CBOWCTBA.
ToxcuuHocTh penona. [lpumenenue gpenona.

Anmpneruapl U kemowuwvl. DopManpaerui, aneTAIBAECTHI: CTPOCHUE,
¢u3nyecKkue W XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH), TIOTYyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE ITpe/ieIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAas U YKCYCHas
KHUCIIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOWMCTBA (CBOMCTBA, oOLIME s
KJlacca KHCIOT, peakius dTepuduKanmn), morydeHne u npumeHenne. CreapuHoBas
U OJICMHOBAsl KHUCIOTHI KaK MPEJCTaBUTENIH BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

Cnoxsble 3Qupbl Kak MNPOU3BOJHBIE KapOOHOBBIX KucHOT. [uaponus
cioxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb )KUPOB.

VYrneBoabl:  cocraB, KiacCH(HKanus  YrieBoJoB  (MOHO-, JU- H
nojucaxapuabl). [roko3a — nmpocTeimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUs




MOJIEKYJIbI, (PU3UYECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUIPOKCHIOM
menu(Il), okucienne aMmMuadHbIM pacTBOpOM okcua cepedpa(l), BocctanHoBIeHuUE,
OpOXEeHHUE TITIOKO03bI), HAX0XKEHUE B MPUPOJIE, MPUMEHEHHE, OMOJIOrHYecKas poJib.
dotocunte3. OpyKTo3a Kak U30MeP TIIHOKO3bI.

Kpaxman u nemnono3a kak npupojHbie nojauMepbl. CTpoeHue Kpaxmaina u
HEeJUT0NI03bl.  DU3MUecKue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCIEepUMEHTaIbHBIE METOJIbI M3YyYEeHHUS BEHIECTB W MX MPEBpaIICHUN:
pOBE/ICHNE, HAOJIOJCHUE W OMHCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcugoM Menu(ll)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJECUCTBUE TJIHUIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MPAKTUYECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBa WJIM MPOAYKTa PEaKIMy MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

A30TcoiepKalue OpraHnuecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak amOTepHble oprannueckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorunyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak nOpupOJHBIE BBICOKOMOJICKYJSIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
THJIPOJIN3, IEHATY ALK, KAYECTBEHHBIC PEAKIIMHU HA OCJIKU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUsS BEHIECTB W MX IPEBpallCHUMN:
HaOII0/ICHUE U OMUMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OeIKOB Mpu
HArpeBaHWM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoOJIeKYJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEOUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIUU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUSL.

DKCIEpUMEHTANIbHBIE METOJbl M3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXxnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX MOHSTHH, TaK W TMOHSATHUM, SIBJISIOIIMXCS CHCTEMHBIMH JUIS OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSATHS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TEOPHSs, aHAIW3, CUHTE3, KiIacCHu(PUKaIUs, MePUOIUIHOCTh, HAOIIOICHHE,
HU3MEpEHHUE, IKCIICPUMEHT, MOJICIIMPOBAHHE.

®dusnka: Matepus, DHEPrus, Macca, aToM, DJJIGKTPOH, MOJIeKyJa,
SHEPreTUYECKHA YpOBEHb, BEIICCTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIECTBA, (PM3UYECCKUE BETUIHHBI U SAMHUIIBI UX U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocMHTE3, OHOJIOTMYSCKH aKTHUBHBIC BemiecTBa (OCIKH, YIJICBOMBI, JKHPHI,
dbepMeHTHI).

['eorpadus: MUHEpAIBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIHBO,
pECYpCHI.

TexHonorus: mnHIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE TpernapaThl, MaTepUalbl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHH

XUMUYECKHM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
0005104Ka. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesiesieHusl 3JEKTPOHOB MO0 OpOUTAIAM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOA0B. DIEKTPOHHAS KOHPUTYypalys aTOMOB.

[lepuonuueckuii 3akon u [lepuonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA U Ileproauyeckoil CHUCTEMBI
xuMuueckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB XHMMHYECKUX 3JIEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX M CJOXKHBIX BEUIECTB IO TIpynnamM U IEPUOIAM.
3HaueHHe NMEePUOIUYECKOro 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemecTBa. XUMHYECKass CBS3b. BHAbI XWMHYECKON CBSI3U
(KOBaJICHTHAsl HENOJSIpHAas W MOJSpHAas, MOHHAsA, MeTajuinyeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOW CBSI3M (OOMEHHBI U JOHOPHO-
akuenTopHselil). BogoponHas cBs3b. BaneHTHOCTB. ONEKTpOOTPULATEIBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYISIPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT THIA KPUCTALIINYECKON PEIIETKH.



[Tondarne o nucnepcHbIX cucTemax. VICTUHHBIE UM KOJUJIOMIHBIE PaCTBOPHI.
MaccoBas 011 BEIIeCTBa B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJISKAITUX K pa3IuYHbIM KJlaccam.

Xumudeckas  peaknus.  Knaccudukammss — XUMHUYECKHX — peakiuid B
HEOPraHMYECKOW U OpPraHWYeCKOM XHUMHH. 3aKOH COXPaHEHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU NMPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (QakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKOoe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHUE
xuMmuueckoro paHosecus. [Ipunuun Jle Hlartenbe.

DnekTpoiuTuueckas nuccouuarus. CuiabHbIe U cia0blie aneKkTponThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAS, IIEJIOYHAS.

OKUCIUTETBbHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOJbl M3Yy4YEHUS BEUIECTB M HMX MPEBPALICHUNA:
neMoHcTpanus tabnui «llepuoauyeckas cuctema XuMu4eckux snemeHToB [[. .
MenneneeBay, M3ydeHUE MoOJeNIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJEHUE U
OMUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE NIEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, ONPE/IeIEHHE CPEbl PACTBOPOB BEIIECTB
C TIOMOIITBI0 YHUBEPCATTLHOT'O MHIUKATOPA, peaKIIni HOHHOTO 00OMEHa), TPOBEICHNE
MpaKTHUECKON paboThl « BiusiHue pazinuHbix (PAaKTOPOB HA CKOPOCTh XUMHUYECKON
peaKLm.

PacuérHble 3anaumn.

Pacuéthl 10 ypaBHEHUAM XUMHUYECKMX pEaKIMHA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBast J0JIs
BEILIECTBAY.

Heoprannueckasi xumust

Hemeranner. Ilonoxxkenne HemerayuioB B Ilepuoguueckoit  cucreme
xuMuueckux sjaeMeHToB [[. M. MenpgeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB.
dusznyeckre CBOWCTBA HEMETA/UIOB. AJUIOTPONHUS HEMETAJIOB (Ha TIpuMepe
KHCJIOpOJIa, cephl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TaJior€HOB, CEPbI, a30Ta,
docchopa, yriepoga MU KpeMHHS) W HMX  COCAWMHEHHUH  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJAOPOAHBIX COSTUHEHUN ).

[IpuMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. 1lonoxenne meramnoB B llepuonnueckoi cucremMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
atoMoB MetayuioB. OOmmMe ¢guznueckre cBoricTBa MeTaioB. CruiaBel METaJIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HAPSKEHUH METaJJIOB.



XHWMHUYECKHE CBOMCTBA BaXKHEWINMX METAJUIOB (HATPHWH, KaJHi, KaJIbIUH,
MarHui, amoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MoiayyeHus MeTtaioB. [IpuMmeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUS BEUIECTB M HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKINH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIOB, pPEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE W OIHUCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHUE THUIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI04Yel, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAILJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa uiaM o0bEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€Tbl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEUIECTB UMEET MPUMECH.

XuMHuS U KM3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U MUILEBOU
0€30MacHOCTU, Pa3BUTUM MeUIMHBL. [loHATHE O HAy4HBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX  POMBIILIEHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpe BEIIECTB U MAaTEPUANIOB: BAXKHEHIIHNE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIMOHHbIE MaTepHUalibl, KpacKu, CTEKJIO, KepaMHKa,
Matepuanbl Jisl 3JIEKTPOHUKW, HAaHOMAaTepHaibl, OPraHUYECKUE U MUHEpAIbHbIC
yaoOpeHus.

XuMHUsL U 3I0POBbE YEIIOBEKA: NpaBUJia MCHOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBwiia OE30MaCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XHUMUU
B IIOBCEJIHEBHOW JKU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzammss  MeXnpeaMETHBIX  CBsi3ed TpU  HM3y4YeHUH  OOmed u
HEOPraHM4eCcKoM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX E€CTeCTBEHHO-HAYUHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIAXCS
CHUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHbIE TMOHSATHSA: HAyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEePUOAUYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICIIUPOBaHNE, U3MEPEHHUE, SBJICHUE.

dusuka: MaTepusi, IHEPTUsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEILIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NUYECKHE BEIUYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, opraHu3M, JKocHcTeMma, Ouochepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
peECYpPCHI.

TexHoyorusi: XUMUYEcKasi MPOMBIIUIEHHOCTh, METAJLUIyPIHsi, MPOU3BOJICTBO
CTPOMTENBHBIX MATEPHAIIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBINIJIEHHOCTh,  (hapMarieBTUUECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronmmMMucss MpOTpaMM  CpemHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMETHbIM). HaydHOo-MeToauyeckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrPAMM CPEIHEr0 OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCcTBUM C CHCTEMHO-JIESITEILHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBAIIMU K 00YUEHHUIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKJICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pPa30BaHUs;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJBTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJeaJaMd POCCUUCKOr0 TPaKJAaHCKOro OOIecTBa, MPUHIATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUA W HPABCTBEHHOTO CTAHOBJICHUA JIUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHSI» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIILBHOW W MPAKTUYECKON JACSTEIbHOCTU
oOyyJaronuxcst o peajusalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIEe B
YacCTHU:

1) rpa:kaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 0053aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHUS] O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIIEHHI B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATEIHHOCTHU MPU CO3TAHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YU€OHBIX U MMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI JIPYTUX MPU aHAJU3€ PA3IUYHbIX BUIOB YUEOHOU AESTEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydyHOMY HaCIEIUI0
OTE€YECTBEHHON XHUMMHU,

YBaXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUH U TPAKTUIECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAyKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPyAa YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIETYIONIEM aHATU3E
uHGOPMAITIH O TIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEECHNUS;

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIC C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAECHUE M TOCTYIKM CBOMX TOBAapULIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE TOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHHS KYJbTYPHI 310POBbS:

MOHUMAaHUSl IIEHHOCTEH 3/I0pOBOrO0 U 0e30MacHoro ooOpasza >KH3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MdYecKomMy u
MICUXUYECKOMY 370POBBIO;

coOmro/ieHns MpaBuil O€30MacHOro OOpallleHuss ¢ BEUIECTBAMU B OBITY,
MTOBCEHEBHOM XKU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NPaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSTUS BPEIHBIX NPUBBIUEK (YyHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIMTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM W  JpPyrux BHUAAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COIIMAJIbHOM HAIPABICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJOTHYECKU IIEIECO00pa3HOT0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHHS HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPO/I0TIOIb30BAHUS;

AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCIIIAX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejie, YMEHHS TPOTHO3UPOBATh HEOJArompHUsITHBIE HKOJOTHUUYECKHE
MOCJICACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIIATh UX;

HaJUYUsl Pa3BUTOTO SKOJIOTHYECKOTO0 MBIIIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTIbITa eI TEIbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B TO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH;

MOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJTOCTHOTO
MpeACTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHuH IpodiieM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJI1  COBPEMEHHOMU
MBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAITPaBJIECHHOCTH U BAXKHOM POJI B CO3aHUU
HOBOM 0a3pl MaTepualbHOW KYJIbTYphl, pEHIEHUH TIJ00albHBIX TIPOOIeM
YCTOMUYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00CCIICYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOrHYeCKH KOM(POPTHOM KU3HU KAXKOTO WieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHMS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJTydyaeMble 3HAHUS JJIS aHAJIu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa 1



MPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE Hay4HBIX ()aKTOB U IMEIOIINUXCS JAHHBIX C [EJIBIO MOTYYCHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIB30BAaTh XUMHUYECKHAC 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K TO3HAHHIO M UCCIICIOBATEIbCKON ACSITEITbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpEeca K OCOOCHHOCTSAM TpyAa B pasnudHbIX cepax mpodeccruoHanbHOM

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XHUMHs Ha
YpOBHE CpeAHero olmiero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE 1St dhopmupoBaHUsI MHPOBO33PEHUS 00yJaroIMXCs
MEXIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAKAOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeONU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBICHUE,
polecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOpUsi, UCCE0OBaHNE, HAOIIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHBbIE yueOHbIE NEUCTBUS (TIO03HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISITUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATILHON KOMIIETEHIIUN 00yYaroIIXCs;
CIIOCOOHOCTH o0yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M YHUBEpCAJIbHbIC YUEOHbBIE
JEUCTBUSA B II03HABATEIIBHOW M COLIMAIIBHOU MPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4€OHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUSIMU.

OBiaaenue YHHBEpPCaJIbHBIMH Y4eOHBIMH NMO3HABATEILHBIMU
NEeMCTBUSAMM:

1) 6a30Bble JJOrHYecKHe AeicTBUS:

CaMOCTOSITENIbHO  (OpMyJIMpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENEIATh LENH JCATEIBbHOCTH, 3aJaBas HapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh IPU OCBOCHUHU 3HAHUM NPUEMBI JIOTMYECKOIO MBILUICHUSA —
BBIJICIIATh XAPAKTEPHBIC NPU3HAKU MOHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHAaBJIUBaTh MPUUYMHHO-CIEJICTBEHHBIC CBS3M MEXKIAY H3y4aeMbIMHU
SABJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBATh BHIBOJIBI M 3aKIIIOUCHUS,

MPUMEHATh B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUH CUMBOJUYECKHE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOCIIBHBIC MPEACTABICHUS — XUMUUCCKUT
3HaK (CHUMBOJI) 3JIEMEHTa, XUMHUUecKas (popMyJia, ypaBHEHHE XUMUUECKON peaKIuu
— MpU pPElICHUH Y4YEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH
Ha3BaHHBIE MOJICJILHBIC MPEJICTABICHUS JIJIs1 BBISBICHUS XapAaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peakum;

bopMyIIMPOBATH 1SN U 33/1a4l UCCIICIOBAHUS, HCIIOIb30BaTh IIOCTABIICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYCHUYCECKUX AKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOIATh 32 XOJIO0M
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBaHUSA,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTENHLHOCTH, TMPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 33/1a4, TPUMEHEHHUIO Pa3JIMYHbIX METO/IOB
MO3HAHUSL.

3) padora ¢ uHpopmanuei:

OPMEHTHUPOBAThCSI B PA3IMYHBIX HCTOYHHUKAX HHpopManuu (HAy4HO-
MOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUSI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIupoBaTh 3alpOChl U NPUMEHATH PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHPOpMALIUM, HEOOXOAWMOW ISl BBIMOJHEHHUS YYEOHBIX 3ajad
OIPENIENIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmaiu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPU PabOTE C XUMUIECKOU
uHpopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISAHOCTH.

OBgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1€l CTBUSMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUANOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  TNPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3a]auH;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEILHON IESTEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILLIECTB, peajlu3aluy Y4eOHOro npoekra u (opMyIupoBaTh BBIBOJbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBgJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NESITeNIbHOCTh, ONpefenss €€ I1eld W 3aJaud, KOHTPOJUpPOBaTh U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TNpeIaraéMblii aJiroput™m ACUCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENbCKUX 3a7ad, BbIOMpaTh Hauboiee
3(pGeKTUBHBII CHOCOO HMX pElIeHHs C Y4YETOM IMOJyYEHHS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalln3a
Y CaMOOLICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU TPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JHUYHOCTH, €€ (PYHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOMMOM Ui pelIeHUsl MPaKTUYECKUX 3a/1ad U IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS! K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBOTMOJIATAIOIINE TOHATUS (XMMHYECKUWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YITIEPOIHBIN CKeIeT, PYHKIMOHANIbHAS TpyMIa, paguKal,
MU30MEPHUS, U30MEPBL, TOMOJIOTUYECKUN PsIJl, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPO
U a30TCOJEPIKAIIME COCAUHEHHS, MOHOMEpP, IOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHHUSI); TEOPUU M 3aKOHBI (TEOpusi CTPOEHUs
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIMEe B OCHOBE IMOHUMAHUS NPUYUHHOCTH W CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJOTMYECKHUE CBEJIEHHUS O CBOWCTBAaX, COCTAaBE, MOJYyYCHUH H
0€30MacHOM HCIIOJIb30BAHUM BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC TPHU3HAKH TOHSATHH,
YCTaHABIIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IOHSATUS HPHU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTaHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY JIJIS
COCTAaBJICHUS] MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyaT OpPraHMYECKHMX BEIIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHMX BEUIECTB I WUIKOCTPALUU HX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAJIEIKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEHIECTB IO HMX COCTaBy W CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COeAuHEHUN (YIJIeBOJOPOABI, KHUCIOPOA U  a30TCOJEpKaIIne
COCAMHEHUSI, BBICOKOMOJIEKYJISIDHBIE COCIUHEHMS), JaBaTb KM Ha3BaHUS MO
cuctematuyeckoit Homenknarype (IUPAC), a taxke mpUBOAUTH TpUBHAIbHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
ATUJICHTIUKOMb, TIUIEpUH, (HEeHoN, (opManbAeTh, amneTaabIerha, MypaBbHUHAS
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, III0K034,
bpykTO3a, KpaxmMal, IeJUTI0103a, TIUIKH);

c(hOPMUPOBAHHOCTh YMEHUS OINpPEACIATh BHAbl XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAMHEHUAX (OJIMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS TPUMCHSTHh TIOJOXKCHHUS TEOPUU CTPOCHUS
opranunveckux BemectB A. M. BytnepoBa juist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHHU XapaKTePU30BaTh COCTAB, CTPOCHUE, (HU3HUUECKUE
U XMMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH3051, METaHOJ, 3TaHOJI, STUJIICHIJINKOb, TJIULEPUH, PeHOII,
areTanbAeTH, MypaBbUHAS U YKCYCHAsI KUCIIOTHI, TIIOK03a, Kpaxmal, IIeJITI003a,
AMUHOYKCYCHasi KHUCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIHUM C HCIOJIb30BaHUEM
CTPYKTYPHBIX (HhOpPMYJ;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKH YTIJIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOHBIN Ta3, YTojhb), CIIOCOOBI UX MEPEePabOTKH U MPAKTUIECKOE
IpUMEHEHUE POYKTOB MEpepadOTKu;

c(hOPMHUPOBAHHOCTh YMEHHHA TIPOBOJUTH BBIUMCICHUS T0 XUMHUYECCKHUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOIYKTa
PEaKIMK MO N3BECTHBIM Macce, 00hEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WU TIPOJIYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHUI BIAJIETh CUCTEMON 3HAHUNW 00 OCHOBHBIX
METOJ/IaX HAyYHOTO MO3HAHUS, UCTIOJb3YEMbIX B XUMHUH TIPU MU3yYCHUH BEIIECCTB U
XUMUYECKUX SIBICHUN (HAOJIOJEeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOPYIOBAaHWEM, a TAaKXKE TMpaBWIa OOpaIIeHUS C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1a0OpaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOPMHUPOBAHHOCT, yMEHUH IUTAHUPOBATH W BBITONHATH XHUMHYCCKUI
AKCHEPUMEHT (MIPEBpaIEHUs] OPTaHUYECKUX BEIIECTB MPU HArPEBAHUU, TTOJIyUEHUE
ATHJICHA U U3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINN OPTaHUYECKHIX BEIIECTB,
JieHaTypalys O0eJIKOB MPU HArPEBAHHH, IIBETHBIC PEAKIIMK OETKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKMA O€30MacHOCTH NpH OOpalleHUUu C BEIIECTBAMHU U
7a0opaTopHbIM  000OpYyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl  XUMHYECKOIO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHM COOTBETCTBYIOIIUX pEaKIUil Hu
(dbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBa MacCOBOM
uH(popmaiuu, HTEpHET U Apyrux);

c(hOPMHUPOBAHHOCTh  YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECCKHU
IEJIeCO00pa3HOr0 TOBENIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXpaHEHUsI CBOErO 3J0POBBbS U OKPYXKAIOIIEH MPUPOMHON Cpeibl, OCO3HABATh



ONACHOCTh BO3ACHCTBUS Ha >KUBBIE OpPraHU3Mbl OIPENCIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbIci Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUsS HX BPEIHOIO0 BO3JEHCTBUSI HAa OPraHU3M
YEJI0BEKA;

JUIS OOYYarOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0pPOBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX II03HAHUS BEIICCTB U
XUMHYECKUX SBJICHUM;

JUISL CJIETBIX M CIIA0OBUASIIMX OOYYaloIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucn XuMuIecKuxX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OOImas u HeopraHudeckas
XUMUSD» OTPaXkKaIOT:

c(OPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHMHYECKOW COCTABIISIIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU ITPUPOBI,
B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIBHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUs MPAKTUYECKUX 3a]lad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3[I0POBbIO M IPUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUN DSJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsI CBS3b
(KOBaJIeHTHAsI, MOHHAS, METAITMYECKAas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl pPEIIETKa,
TANBl ~XUMHUYECKUX  PEAKLIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOIUTUYECKAST JUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconuManuu, nepuoandyeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTHU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJIyYEeHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IEITEILHOCTH YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC NMPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUIA;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHus (HOpPMYJ BEIIECTB M  yPaBHCHUM  XUMHYECKUX  PEAKIUH,



cucrematnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHWYEeCKUX BEHIeCTB (yrapHblid Tra3, YIJEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HEeTallIEHast U3BECTh, MUThEBAs CO/a, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHU ONPEAEISATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX PACTBOpPAaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHHU YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpEAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI MEPUOAMIECKOro 3aKkoHa [l.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB llepmonnueckon cucTeMsl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, MCHONB3ys IOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB XMMHMYECKUX AJIEMEHTOB U UX COCAUMHEHUM IO TMepuojaM u
rpynnam Ilepuoandeckon cucremsl xuMudeckux emeHToB [1. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIYy HEOPraHUYECKUMU
BELIECTBAMHU C MTOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DPUIMPOBATH XUMHUYECKUE PEAKUUU I10
pa3JIMYHBIM TPU3HAKaM (YUCITYy M COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
ahdeKxTy peaknnu, U3MEHEHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peakiMM, Y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTAaBJIATh YPABHEHMSI PEAKLHMM pa3IudyHBbIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIEC YPABHEHUS PEAKIIUM MOHHOTO 0OMEHA, YUUThIBAs
YCJIOBUS, TPU KOTOPBIX ATU PEAKIINU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIUH, MOJATBEPKIAIOUTUE
KaUeCTBEHHbIM COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLU MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OajaHca
3TUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pEeaKIMK OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHEero Bo3aeicTsus (npunnui Jle Hlatenne);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHSI C HCIOJIb30BaHUEM
MOHSTHUS «MACcCOBas 10J1s1 BEILIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHU ra30B Mpu
XUMHUYECKUX PEaAKIUAX, MACChl BELIECTBA WM O00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJHOTO M3 YYACTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BaAHUS XUMUYECKOM
nocyioi W JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXe MpaBuiIa OOpaIIieHHus C
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUTAHUPOBATH U BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (Pa3jloKEeHHE MEPOKCHIA BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENEHUE Cpelbl pPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHMKATOpPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHbIE PEaKIUu Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aad 10
TeMaM «Metame» u «Hemeramibny) B COOTBETCTBHM C MNPaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHNN C BEMIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
OPEICTaBISITh PE3yJbTaTbl XUMHYECKOI'O 3KCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHaJU3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpelCcTBa MacCOBOM
KOMMYyHUKaluu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIIOaTh  MpaBWa  JKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JEITEIBHOCTH B IENSIX
COXpAHEHUsI CBOEro 3J0POBbS U OKPYKAIOIIEH NPUPOIHOM Cpeabl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPTraHU3MBbI OIIPEIEIEHHBIX BEUIECTB, TIOHUMAs



cmbeicn mokaszarens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHBIICHUS U
IIPEIOTBPALLECHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBICHUM;

JUISL  CIENBIX H  CIAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
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AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH Pl AUETHIIEH —
MPOCTEUIINI TPEACTABUTEND AIIKUHOB
Brluncienus no ypaBHEHHUIO XUMHUYECKOU
peakuuu

Apenbl: 6eH301 U TOIyoll. TOKCHYHOCTD
apeHOB

Kontposnbnas pabota mo pazaeny
«YTIIeBOAOPOABD)

I'enernyeckas CBsA3b yIIIEBOJOPOAOB,
IIPUHAJUJIEKALINX K Pa3IMYHbIM KjlaccaM
[IpupoaHbIE HCTOYHUKH YIJIEBOJIOPOIOB:
MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC Ta3bl,
HE(PTH U IPOLYKTHI €€ epepadoTKu

[TpupomHBIE HCTOYHUKH YTIEBOIOPOIOB!
NPUPOHBIN ra3 ¥ NOMyTHBIE HEPTIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

[IpenenbHbIE OMHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHOJ. BosopoiHas cBs3b
MHOroaTOMHBIE CIIUPTHI: TUIICHIIIUKOJIb U
TIMUEPUH

deHoII: CTPOCHHE MOJIEKYIIbI, (PU3UIECKUEC U
XUMHUUYECKHE CBOMCTBA, MPUMEHEHUE
Anpaerupl: GopMabICTHI U alleTATbICT U],
AtieToH

OnHOOCHOBHBIE TIpeieNbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAas U YKCYCHast

Ypok 0606menne «CBoicTBa
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KUCJIOPOACOACPKAIMX COCTUHEHUN»

CTeapI/IHOBaH " OJICMHOBAs KHUCJIOThI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX KUCJIOT

Mpg11a KaK COJIM BBICIIIMX Kap6OHOBBIX
KHCJIOT, UX MOIOLICC HeﬁCTBHe

CrnoxHbie 2(UpHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ HAPOIHN3 CIIOKHBIX
3¢upoB

Kupsbr: runponus, npuMeHeHue,
Ouosoruueckast poJib )XKUPOB

VYraeBofpl: cOCTaB, KiIaccuuKarus.
Baxxeliue npeacTaBuTeNu: IiIr0Ko3a,
¢bpykTo3a, caxapos3a

Kpaxman u nemironosa Kak npupoHbie
MOJIUMEPBI

OOmmas xapakTepuCTHKa a30TCOIEPKALINX
opraHudeckux coenuHenuit / Becepoccuiickas
IpoBepoyHas pabora

KonrponbHas pabota 1o pasueriy
«Kucnopozcoaepkaiiye opraHn4eckue
coeauHeHus»/ Beepoccuiickast mpoBepoyHast
pabota

AMWHBI: METWJIAMHMH U aHHJINH

AMHHOKHCIIOTHI KaK aM(pOTEepHBIC
OpraHUYEeCKUEe COCANHEHUS, NX
ononornyeckoe 3Hauenue. [lermrrunel. beaxn
KaK TIPUPOHBIC BHICOKOMOJICKYJISIPHBIE
COEIMHEHHNS



OCHOBHBIE TTOHSITHUS XUMHHU

33 .
BBICOKOMOJIEKYJIAPHBIX COETUHEHUN
OCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM.

[InacTtmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



11 KITACC

KoaunyectBo 4yacos DIEKTPOHHBIE

Ne ugposbie
Tema ypoka KoHTpobHBI [MpakTH4eckn uHpp
n/n Bceero 00pa3oBaTeJbHBI

e padoThbl e padoThbl
e pecypchbl

XUMHUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIrms aTOMOB

[Tepuoanueckuii 3akoH u [lepuonnueckas
CHCTeMa XMMHYECKHX 3eMeHTOB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEHN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M UX COCIMHEHUM 10
rpyIIaM u nepuojiam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMudeckux ayementoB JI.1. MeHneneena B
Pa3BUTHU HAYKHU

Crpoenue BeniecTBa. XMMHUYECKasl CBA3b, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM 1
cBs3u. Bonopoanas cBs3b

BasieHTHOCTB. DIIEeKTPOOTPUIIATEILHOCTD.
Crenenb okucieHus. BemecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOEHUs

[TonsiTe o nucnepcHbIX cucteMax. cTuHHbIE

" KOJUIOMIHBIC paCTBOPBLI. MaccoBas JOJIA 1
BC€HICCTBA B paCTBOPC
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Knaccudukanmst 1 HOMEHKIaTypa
HEOpPraHWYEeCKuX coennHeHui. ['eneTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanmst XuMuueckux peakiuii B
HEOPraHWYECKOW U OPTaHUYECKON XUMUHU.
3aKOH COXpPaHEHHS MacChl BEIIECTB; 3aKOH
COXpAHEHUS U MPEBPAIICHUS SHEPTUU NTPU
XUMHUUYECKUX PEaKIUAX

Ckopoctb peakunu. OOpaTuMble peaKIu.
XHUMUYECKOE PAaBHOBECHE

[TpakTuyeckas padora Ne 1. «Brnusiaue
pa3nuYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIUM»

Dnekrponuruueckas auccounanus. [louarue o
BOZIOpoHOM Tokazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['naponus
OPraHMYeCKHUX U HEOPraHUYECKUX BEILECTB

OKHCIIUTETbHO-BOCCTAHOBUTEIIPHBIC PEAKIIUH.
[TonsiTHE 00 AEKTPOIIN3E PACIIIABOB U
pacTBOPOB CONEH

KonTponbhas pabora 1

Mertaibl, ux nonoxxkenue B [lepuoanueckoit
CUCTEME XUMUUYECKUX deMeHToB /J[. U.
MeHeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue pu3nvdecKkrue CBOMCTBA
METaJIOB

CrinaBel METaJIIOB. DJIEKTPOXUMUYECKHUH s
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HaIpsHKEHUN METaJUIOB

XUMHUYECKHE CBOMCTBA BaXKHEHUIITNX METAIJIOB
(HaTpuii, KaJIUii, KaJIbLIUM, MarHUH,
AIFOMUHMN) U UX COETUHEHUM

XUMHYECKHEe CBOMCTBA XpoMa, MEJIU U UX
COeTUHEHUN

XUMHYEeCKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COETUHEHNH

[TpakTuyeckas padora Ne 2. "Perenue
AKCIIEPUMEHTAJIbHBIX 33134 110 TEME
«Meramns»"

Hemerannsl, ux nonoxenue B [lepuoguueckoi
CHCTEME XMMHYECKHX 31eMeHTOB /I. H.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB

Du3n4ecKre CBONCTBA HEMETAIUIOB.
AnnoTponusi HeMeTaJlIoB (Ha npumepe
KHcIopoJia, cepsl, hocdopa u yrieposaa)
XHUMHYECKHE CBOMCTBA FAJIONE€HOB, CEPBI U X
COETUHEHUN

XuMHUUecKue CBOMCTBa a30Ta, hochopa u ux
COCIMHEHUM

XHMMHYECKHE CBOWCTBA YIIEPOAa, KPEMHUS U
UX COeNUHEHNN

IIpuMeHeHne Ba)KHEUIINX HEMETAIOB U UX

COETUHEHNI

O00011IeHrE ¥ cucTeEMAaTU3alus 3HAHUI 110
TteMe «HemeTamsy. Berunciaenus mo
YPaBHEHHUSIM XUMHYECKHUX PEAKINA U
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33
34

TEPMOXUMHYCCKUC pvaéTLI

[TpakTuyeckas padora Ne 3. «Perenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Hemetanmsl"»

KoHnTtponbHas pabora 2
Heopranuueckue u opraHnueckue KuciaoThl.
Heoprannueckue u opraHnuecKue OCHOBAHUS

AM(poTepHbIE HEOPraHUYECKHE U
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPTraHMYECKUX U OPraHUYECKUX
BEIIECTB

Poinp xuMuu B o0ecrieueHun BKOHOFHHGCKOﬁ,
BHGPFCTI/IIICCKOI\/'I Y MHUILEBOM 6630HaCHOCTI/I,
Pa3BUTHU MCOAUIIUHDBI

[TpencrasieHus: 00 0OMKX HAYUHBIX
MPHHIIAIIAX POMBIIIUICHHOTO ITOTYYCHHSI
BAXKHEMINX BEIIECTB

Yenmosek B MHUPEC BEIIECCTB U MAaTCpUAIOB

XuUMHUs U 3J0pPOBbLC YCIOBCKA

OBILEE KOJIMYECTBO YACOB 10
[TPOTPAMME

34






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

CdopMUpOBaHHOCTH TMPEACTABICHUN O XUMHUYECKOM COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XUMUHU B TO3HAHUU SIBJICHUIN
IpUpOabl, B (GOPMUPOBAHUU MBIIUICHUS U KYyJIbTYypbl JTUYHOCTH, €€
(GYHKIIMOHATBHOW  TIPaMOTHOCTH, HEOOXOAMMON sl pelieHUs
MPaKTUYECKUX 3a7a4 U JKOJOTHMUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHON cpenie

Brnanenue cucremMoil XMMUYECKMX 3HAHHM, KOTOpAash BKIIKOYAET:
OCHOBOIIOJIararoIIue MOHATHUS (Monekyna, BAJICHTHOCTD,
AIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIICHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAs Macca, MOJSIPHbIH O0OBEM, YTJIEpPOJIHBIM CKeNler,
(GyHKIIMOHANBHAS ~ TpyNNa,  paguKkaig,  H30MEpHUs,  HU30MEpHI,
TOMOJIOTUYECKUM psiZl, TOMOJIOTH, YTJIEBOJOPOAbI, KHUCIOPOA- U
a30TcojepKallue COSAMHEHUs, OWOJIIOTMYECKH AaKTHBHBIC BEIECTBA
(yrneBonpl, KHpbI, OCIKH), MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOIO CTPOEHMsI opraHuueckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH, (HAaKTOJIOTHUECKUE
CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJYYEHHUH U 0Oe30MacHOM
WCIIOJIb30BAHUN BAXKHEWMIIUX HEOPTraHWYECKUX U  OPraHUYECKUX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH YCIJIOBCKA

ChopMUpOBaHHOCTh yYMEHUH BBIABIATH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME IIOHATHSA IIPU OINHUCAHMM COCTaBa, CTPOCHUSA U

MPEBPALLICHUN OPraHUYECKUX COCTUHEHUIN

c(OpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY
JUISL COCTABJICHHSI MOJIEKYJISIPDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHol) (OopMyn OpPraHUYECKUX BEHIECTB U ypaBHEHUH
XUMUYECKUX PEaKUU, U3rOTaBIMBATh MOJEIN MOJIEKYJl OPraHUYECKUX
BEILECTB I WUIIOCTPALMH UX XMMHYECKOTO U IPOCTPAHCTBEHHOI'O

CTPOCHUS



1.5

1.5

1.6

2.1

2.2

23

24

3.1

ChopMHupoBaHHOCT,  yMEHMH  yCTaHaBIMBATh  NPUHAAIEKHOCTh
U3YYEHHBIX OPraHMYECKHX BEILIECTB IO UX COCTAaBy M CTPOCHHUIO K
onpenenéHHOMY Kjaccy (Tpymnme) coeluHeHMid (yriieBOAOpPObI,
KHCIIOPOZ M a30TCOJEP)KAIUE COCIAUHEHUS, BBICOKOMOJEKYJIAPHBIC
COEJIMHEHMSI ), 1aBaTh UM Ha3BaHUS 10 CUCTEMATUYECKON HOMEHKIIaType

(IUPAC)

ChopmupoBaHHOCTH YMEHHUS OINPEACIATh BHJBI XMMHYECKOH CBS3U B

OpraHUYeCKUX COCIMHEHUSIX (OIMHAPHBIE U KPaTHbBIE)

ChopMupoBaHHOCTH YMEHHSI IPUMEHSTD: ITOJIOKEHHS TEOPUU CTPOCHHUS
oprannueckux BemecTB A.M. bytnepoBa 17151 00bsCHEHHsI 3aBUCIMOCTH
CBOMCTB BEILIECTB OT UX COCTABA U CTPOEHMS; 3AaKOH COXPAaHEHUS MacChl

BEILIECTB

YrieBoaoposl. Kucnopoacoaep:xaine u a30TcoJepKaIIe

OpraHNu4Y€CKUC COCANHCHUS. BI)ICOKOMOJ'IGKYJ'ISIpHLIG COCAUHCHU S

ChopmupoBaHHOCT, YMEHUH TPUBOJWUTH TPUBHAIBHBIC HAa3BAHUS
OTJICTHbHBIX OPTaHMYECKHX BEIIECTB (ITHIICH, TPOTHIICH, AalleTHUIICH,
STUIICHTIIMKONb, TIHIEpPUH, (eHon, dopmanpaeruy, aneTatbAeTH,
MypaBbHMHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBas KHUCIIOTa, TIIFOKO3a, (PYKTO3a, Kpaxmal, IeJUTI0II03a,
TJIUIIMH)

CdopMUpOBaHHOCTH YMEHHI XapaKTepuU30BaTh COCTaB, CTPOCHUE,
¢uznyecKkne M XUMHUYECKHE CBOWCTBA THUIHYHBIX MpeICTaBUTENCH
pa3IMYHBIX KIIACCOB OPraHUYECKUX BEIIeCTB (METaH, dTaH, JITUJIEH,
MPOMWJICH, aleTuieH, OyTtaauen-1,3, MerunOyramueH-1,3, OeH3oul,
METaHOJI, TAHOJ, dTHUJICHIJIMKOJb, TIUIEPHH, (DEHOI, ameTanbIeru,
MypaBbHHAsE M YKCyCHas KHCJIOTHI, TJIFOKO3a, Kpaxmal, IIeJUTI0NI03a,

AMHUHOYKCYyCHas KI/ICJ'IOTa)

C(pOpMI/IpOBaHHOCTL YMCHUA WIUIIOCTPUPOBATHL T'CHCTUUYCCKYIO CBA3b
MCXKOY TUIIMNYHBIMH IpeaACTaBUTCIIAMU PaA3JIUIHBIX KJIaCCOB
OpraHN4YCCKUX BCIICCTB YPABHCHUAMUN COOTBECTCTBYIOIIUX XUMHUYCCKUX

peakiuuii ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (popMys

CdopmupoBaHHOCTH YMEHUSA XapaKTEpU30BaTh HWCTOYHUKH
YTIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN Ta3, yroib), CHOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOIyKTOB MepepadoTKu
XUMHS U KU3Hb. PacuéThl

CdhopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O ITO3HAHUA, UCIIOJB3YCMbIX B XUMHHU IIPpU HU3YUYCHUHU



3.2

3.3
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3.5

3.6

11 KIIACC

Kon
nposepsieMor

BEIIECTB W XUMHUYECKUX sIBICHUN (HAOMIOIEHWE, W3MEpEeHue,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BATh CHUCTEMHBIE
XUMUYECKAE 3HAHUA JJIs [PUHATHS PEIIEHHMHM B KOHKPETHBIX

KHU3HCHHBIX CUTyallusiX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCT, yMEHMI COONMIOJATh MpaBuUia TMOJIH30BAHUS
XUMUYECKON TIOCYI0M M Ja0OpaTOpHBIM OOOPYIOBAaHHUEM, a TaKKe
mpaBujia O6paHICHI/I$I C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMU

10 BBIIIOJTHCHUIO na60paT0pHHx XUMHUYCCKHUX OIIBITOB

ChopMupoBaHHOCTh YMEHUH IIAHUPOBATH U BBITOIHATh XMMUYECKHIA
HKCHEPUMEHT (TPEBPALICHNUS OPraHUYECKUX BEIECTB MPU HarpeBaHUH,
MOJIyYEHUE 3TUIICHA U U3YUYEHHUE €r0 CBOMCTB, KAYECTBEHHbBIEC PEAKIIUU
OpraHMYECKHUX BEILIECTB, JeHaTypauus OEJKOB IpU HarpeBaHUH,
[[BETHBIC pEaKIK OEJKOB) B COOTBETCTBUH C IpPAaBHJIAMH TEXHUKH
0e30macHOCTH MpH OOpallleHMH ¢ BeUIeCTBaMU M JIAOOPaTOPHBIM
000pyaOBaHUEM; IIPECTABIIATh pe3yJIbTaThl XUMHYECKOTO
AKCIIEPUMEHTA B pOpMe 3aMKCH YPABHEHUN COOTBETCTBYIOLINX peakLnit

1 (GOpMYIIMPOBATH BBEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

CdhopmupoBaHHOCTH YMEHHH MPOBOINUTEH BEIYHCICHUS TT0 XUMUYICCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTUYECTBA UCXOMAHOTO BEIIECTBA WU
MPOJYKTa pPeaklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIUH)

ChopmupoBaHHOCTH YMEHHUI KPUTHUECKH aHATTU3UPOBATH XUMUYECKYIO
uH(pOpMaLMIO, TOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa

MaccoBoi nHpopMaIuu, cetb IHTEpHET U IpyTrHe)

ChopmupoBaHHOCT, YMEHHU COONIOMATH TIPABHJIA JKOJOTHICCKU
11eJ1eco00pa3HOro MOBEIEHUST B OBITY M TPYIOBOM JAEATENBHOCTH B
LEJIAX COXPAaHEHMsS CBOEro 3JI0pOBbsI M OKpY’KaIOUIeW NPUPOIHON
Cpeabl, OCO3HABATh OMACHOCTb BO3IECHCTBUS Ha >KHUBBIE OPraHU3MbI
OnpeeNEHHBIX OPraHWYEeCKUX BELIECTB, TOHMMas CMBICI IOKa3aTess
ITAK (mpenenbHO 10IMyCTUMOM KOHIIEHTPAIUH ), TOSICHATh Ha IPUMEpPAx
CIOCOOB!I YMEHBIIEHUS M MPEJOTBPAILEHUs] UX BPEAHOTO BO3JEHCTBUSA

Ha OpraHus3M 4€JI0BCKa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ILHOI MPOrpamMMbl CpelHero 001ero 00pa3oBaHus



0 pe3yJbTara
1

1.1

1.2

1.3

1.4

1.5

1.6

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHUH

Brnagenne cucteMoil XMMHUYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAONIMe  MOHATHA  (XMMHMYECKHMH  DJIEMEHT,  aToM,
ANeKTpOHHast o00o0JIouka arToma, S-, p-, d-dJIEKTPOHHBIE OpOUTAIU
aTOMOB, HOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKHCJIEHHUS, XMMHUYECKas CBS3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBIM 00BEM, KpHUCTAUIMYeCKas peIméTka, TUMbl XUMHYECKHX
peakuuit (OKMCITUTENIbHO-BOCCTAHOBUTEIBHBIE, 9K30- u
SHIOTEPMHUYECKHUE, PEAKIINA HOHHOTO 0OMEHA), paCTBOP, JIEKTPOJIUTHI,
HERJICKTPOJIUTHI,  3JEKTPOJUTHUYECKAsT JUCCOLMALNSA, OKHUCIHUTENb,
BOCCTAHOBUTENIb, CKOPOCTb XUMHMYECKOW PpEaKLUuu, XHUMHUYECKOe
paBHOBECHE); TEOPUM U 3aKOHbl (TEOPHUS DIEKTPOJUTHUECKON
nuccounanuu, Ilepuonmueckuit 3axkon J.M. MeHnneneeBa, 3akoH
COXPAHEHMs MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI SA3bIK XMUMHUHU,
(aKTOJIOrMYECKUEe CBEAECHUS O CBOMCTBAX, COCTaBE, IOJIyYEHUH U
0€301aCHOM HCIIOJIb30BAaHUH BAXHEUIINX HEOPTraHMYECKUX BEIIECTB B

OBITY M IPAKTUYECKON JEATEIbHOCTH YEIOBEKa

ChopMUpOBaHHOCTh yYMEHUH BBISBIATH XapaKTEpPHBIC MPHU3HAKH U
B3aUMOCBA3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MIOHSTHS ITPH OITUCAHUM CTPOEHUS U CBOMCTB HEOPTAaHUYECKUX BEILECTB
U UX IPEBPALICHUM; BBIABIATH B3aUMOCBA3b XMMHYECKUX 3HAHUU C
NOHATUAMM UM  TPEICTABICHUAMM JPYTMX €CTECTBEHHOHAYYHBIX
NIPEAMETOB

BilaneHne OCHOBHBIME METOJAMU HAYYHOIO IIO3HAHMS BEILIECTB U
XMUMUYECKHX SBICHUN (HaONMOJeHHe, H3MEpEeHUe, SKCIEPUMEHT,

MOJICIMPOBAHNE)

ChopmupoBaHHOCTE YMEHUU OMNpEAENsATh BAJICHTHOCTb U CTEMEHb
OKHCJIICHHUA XHMHYCCKHUX OJJICMCHTOB B COCIUMHCHHAX Pa3JINIHOIO
cocTaBa, BHJ  XHUMHYECKOM CBs3W  (KOBaJICHTHAas, HWOHHAas,
MeTaJTn4eckasi, BOAOPOHAs) B COCIUHEHHSIX, TUIl KPUCTAJUIMYECKOM
pEeIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYIspHas, MOHHAs,
METaJUTMIECKas)

ChopmupoBaHHOCTh YMEHUN ONpPEAEIATh XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUI

CdopMUpoBaHHOCTH YMEHHSI KJIIACCH(PUITUPOBATH XUMUUECKHUE PEAKITHHI
10 Pa3IMYHBbIM NPU3HAKaM (YHUCIY M COCTaBY pearvpyrollux BELIECTB,

TeIoBOMYy 2 (eKTy peaklnud, H3MEHEHHIO CTeNeHEed OKUCICHHS



1.7

1.8

1.9

1.10

2.1

2.2
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2.4

AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa)

ChopMHUpPOBAaHHOCTP YMEHHM COCTAaBJISATh YPAaBHEHHs  pEaKIHi
Pa3IMYHBIX THUIIOB, IOJHBIE W COKpAIEHHBIC YpPAaBHEHUS pEaKUUi
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIMH UIYT
710 KOHIIA

CdopmupoBaHHOCT YMEHUH MPOBOJIUTH PEAKIIUH, TIOJTBEPKIAIOIIIE
KAueCTBEHHBIH COCTaB  pa3jMYHbIX HEOPraHUYECKUX  BEIIECTB,
pacro3HaBaTb OIIBITHBIM HYTéM HOHBI, MPHUCYTCTBYIOIIUC B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

CpopMUpPOBAaHHOCTh YMEHUN pPACKPBIBATh CYIIHOCTb OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaxkuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOT'O OajaHca 3THX peaKI_II/Iﬁ

ChopmupoBaHHOCTE YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peakly OT pa3INYHbIX (haKTOPOB

CchopMupoBaHHOCTb ~ yMEHHUIl  OOBSCHATH  XapakTep  CMEIEHUs
XMMHUYECKOI'O PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHEIro BO3JEHCTBUS

(npunun Jle Hlatenbe)
OO6m1ast 1 HeOpraHUYECKask XUMUS

CpopMUpOBaHHOCT YMEHHI pacKpbIBaTh CcMbICH [lepumomnueckoro
3aKOHa .. Menneneena u JIEMOHCTPHUPOBATH ero
CUCTEeMATH3UPYIONIYI0,  OOBSCHUTENBHYIO W  MPOTHOCTHYECKYIO
byHKIIN

CdopmupoBaHHOCTH YMEHUI XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cuctemMbl xumuudeckux saeMmeHtoB J[.M. MeHnngeneeBa, uCIonb3ys
MOHATUS «S-, p-, d-dNEKTPOHHBIE OpPOHUTAIM», «IHEPTETUUECKUE
YpOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsI  CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX COEAMHEHUU MO MepHojaM M rpynmnam

[Tepuoanueckoit cucrembl XxuMuueckux 31aeMeHToB .M. Menneneesa

CdopmupoBaHHOCTh YMEHHN XapaKTepu30BaTh (ONHUCHIBaTh) OOILIHE
XMMHUYECKHE CBOMCTBA HEOPTAaHWYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
MOATBEPXKIATh  CYLIECTBOBAHWE  TIEHETUYECKOW  CBSI3M  MEXIY
HEOPraHMYeCKUMHU  BEIIeCTBAaMHM € IIOMOINBIO  YpaBHEHUH

COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN
ChopmupoBaHHOCT, ~ YMEHUIl  yCTaHaBIMBAaTh  MPHUHAJJICKHOCTD

HEOpPraHMYECKHUX BEUIECTB MO MX COCTaBY K OMNPEIEIIEHHOMY Kiaccy

(rpymnme) coenMHEHUM (IPOCThle BEUIECTBA — METAJIbl U HEMETAJLIbI,



2.5

2.6

2.7

2.8

2.9

3.1

OKCH/Ibl, OCHOBAHMSI, KUCJIOTbI, aM(POTEpHbIE TUAPOKCUIbI, COIIH)

ChopMupoBaHHOCTh YMEHUH HCHOIB30BATH XUMHUYECKYK) CHMBOJIUKY
IUTSL COCTABIICHUS (POPMYJI BEIIECTB ¥ yPaBHEHUH XMUMHUYECKUX PEAKIIHH,
cucremarnueckyro HoMmeHkiatypy (IUPAC) u TpuBHanpHble Ha3BaHUS
OT/ENIbHBIX HEOPTaHUYECKUX BEIIECTB (yTrapHbIi ra3, yrieKucibli ras,
aMMuaK, raiméHas U3BeCTb, HETAUIEHAst U3BECTh, INTHEBAS COAA, IUPUT
U Ipyrue)

CdopmupoBaHHOCTh YMEHUN XapaKTepu30BaTh (ONHUCHIBaTh) OOILIHE
XMMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
MOATBEPXKIATh  CYLIECTBOBAHWE  TIE€HETUYECKOHW  CBSI3M  MEXIY
HEOPraHWYECKMMH  BeHIECTBAMM  C  IOMOLIBI0  ypaBHEHUU

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKum‘/i

CdopMUpOBaHHOCTh YMEHHI TJIAHUPOBATH W BBHITIOJHATh XUMUYECKHUM
AKCTIEPUMEHT (pa3jio’KeHHE TMEePOKCHIA BOAOPOJa B TMPHUCYTCTBUU
KaTaJau3aTopa, OINpENEIeHUE CpPeAbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEpPCAJIbHOTO HWHAMKATOPA, BIMSHHE pA3IUYHBIX (DAKTOPOB Ha
CKOpPOCTh ~XMMHYECKOM peakluu, peakiuy HOHHOro oOMeHa,
KaueCTBEHHbIE peakluu Ha CyJb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHHs, PCHICHUC JSKCICPUMCHTAJIBHBIX 3a4a4 IO TCMaM
«Metannbe» u «HemeTannsl») B COOTBETCTBUM C MPaBUIAMU TEXHUKH
0€30macHOCTH TIPpU OOpaIlleHWH C BEIIeCTBAaMU U J1A0OPATOPHBIM
o0opyioBaHUEM; MPEACTABIATh pe3yJIbTaThI XUMHUYECKOTO
SKCIIEPUMEHTa B (hOpMe 3aIMCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKITUI
1 (GOpMyJIMPOBATh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTAaTOB
ChopmupoBaHHOCT, yMEHHH COONIONATh TMpaBWiIa IOJBb30BAHHUS
XUMHUYECKON TOCyA0l u 1abopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
ImpaBujia O6paH_[eHI/I$I C BCIICCTBAMHU B COOTBCTCTBHUU C MHCTPYKIUAMU
110 BBIIIOJTHCHHIO J'Ia60paTOprIX XUMHUYCCKUX OIIBITOB
CdpopMUpOBaHHOCTH YMEHUM XapaKTEPU30BATh XUMHUECKHUE MPOIECCHI,
JIC)KAIUE B OCHOBC INPOMBIIIJICHHOI'O IMOJYYCHUA cepH0171 KHCJIOTHI,
aMMHuaka, a Takke cHOopMHpPOBAHHOCTH MPEICTaBICHUA 00 OOIINX
HAay4YHBIX MPHUHLMIAX M D3KOJOTHYECKHX IMpoOIeMax XHMHYECKOTO

MPOU3BOACTBA
XUMHUA U KU3Hb. PacuéThl

CpopMUpOBAaHHOCTh MPECTABICHUNA O XUMHUYECKOW COCTaBIISIONICH
€CTEeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SBJICHUM

MpUPOAbI, B (POPMUPOBAHUU MBILUIEHUS U KYJIbTYpbl JHYHOCTH, €€



3.2

33

3.4

3.5

(YyHKIMOHATBPHOW  TPaMOTHOCTH, HEOOXOAUMOW  UIsl  pelIeHMs
NPAKTUYECKUX 3a7ay M 3KOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JJ0POBBIO M IPUPOJHOM Cpeae

CdopmrpoBaHHOCTb YMEHUIN KPUTUYECKU aHATU3UPOBATH XUMUYECKYIO
uH(pOpMalIMIO, TOIYy4YaeMyl0 U3 pa3HbIX MCTOYHHKOB (CpeacTBa

MaccoBOW KOMMYHMKaIUH, ceTh IHTepHET U apyrue)

ChopmupoBaHHOCT, yMEHMI COOMIONATh TpaBUIA IKOJOTHYECKH
1eJIeCO00pa3HOr0 MOBENEHUSI B OBITY W TPYAOBOHM IESTEIHLHOCTH B

LIEJISIX COXPAHEHUSI CBOETO 37J0POBbS U OKPYKarOIIe MPUPOIHON CpeIbl

Oco3HaBaTh  OMACHOCTh BO3JEHCTBUS HAa JKUBbIE OPraHU3MBbI
onpeAenEéHHBIX BEUIECTB, MOHUMas cMbica nokazatens [1JK, moscHsTh
Ha MpuMepax crnocoObl YMEHBIICHUS U NMPEAOTBPAIlleHUs UX BPEIHOTO

BOSI[CI\/JICTBI/ISI Ha OpraHu3M 4€JIOBCKa

CdopmMupoBaHHOCTH YMEHUHI MPOBOJUTH BBIYMCIICHUS c
MCIIOJIb30BAHUEM TOHITHS «MaccoBasi JOJISl BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOIICHUA Ta30B MPH XUMHUECKUX PEaKIUSIX, MacCChl
BEIIECTBA WM 00BEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce WM 00BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIMH BEIICCTB,
TerIoBoro 3ddexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCUICCTB, MPCBPALICHUA U COXPAHCHHUA SHCPTHUU



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon
1

1.1

1.2

1.3

2.1

2.2
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2.5

2.6

IIpoBepsiemMblii 3JIeMeHT coIepKAHUSA

TeopeTnueckre OCHOBBI OPraHUYeCKOW XUMHUU

[Ipenmer opraHMuYecKOM XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJYYEHUU HOBBIX BEIIECTB M MaTepUalioB. Teopus CTPOCHHUS OpPraHUYECKUX

coequHennii A.M. bytiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

CtpykTypHble (GOpPMYJIbl OpraHMYecKHX BemlecTB. [omoJorus, wuzomepus.
XuMHueckas CBA3b B OpPraHUYECKHX COEIMHEHUAX — OUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o kinaccuukany OpraHUNYeCKUX BEIIECTB

Homenknatypa opraHMyecKkux COEIMHEHUH (CHCTeMaTHuyecKas) U TpUBHAJIbHbIE

Ha3BaHUS Ba)KHEHIITNX Hpel[CTaBI/ITeJIeﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB
VYri1eBo10pOabI

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHH psig. MeTaH u 3TaH — npocTeiine
NPEJCTaBUTENIN QAJIKAHOB: (PU3UYECKHE M XUMHUECKHME CBOMCTBa (peakuuu

3aMCIICHUA U FOpCHI/IH), HaXO0KACHUEC B IPUPOAC, ITOJTYYCHUC U IIPUMCHCHHUC

ANKeHBI: coCcTaB H CTPOCHUC, TOMOJIOTUYECKUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCﬁIHHC NpeaACTaBUTCIIN AJIKCHOB! (1)I/IBI/I‘I€CKI/IC A XUMHYECKHE CBOMCTBA
(peaKI_II/II/I TUAPUPOBAHUA, TAJIOTCHHUPOBAHUA, THApATalllHd, OKHUCJICHUA U

HOJ'II/IMepI/IBaI_II/II/I), MOJIy4YCHHC U ITPUMCHCHUC

Ankamuensl: Oyrtaguen-1,3 u wMetwnOyraguen-1,3: crpoeHue, BaxHeHIIne
XUMHUYECKHE CBOMCTBA (peakuus nonuMepusauun). IloayueHne cMHTETHYECKOTO

KayudyKa U Pe3HHbI

AJIKMHBI: COCTAaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTHYECKUN Psil. ALCTUIICH —
NPOCTEHIIMK TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA (peaklny TUAPUPOBAHNS, TAIOT€HUPOBAHMS, THIPATALIUH,

TOPEHMSI), IOJTyUYEHUE U IPUMEHEHHE

Apensl. benszon: cocraB, crpoeHue, (u3MUeckHMe M XHMHUYECKHE CBOMCTBa
(peakuuy raJoreHUpoBaHMsI 1 HUTPOBAHUS ), IOIy4EHHE U IIpuMeHeHue. Tomyour:
COCTaB, CTpOeHHe, (u3MYecKMe W  XMMHUYECKHE CBOMcTBa  (peakuuu
raJJOrTeHUPOBAHUS M HUTPOBAHMA), IOJyY€HHE U IpUMEHEHHEe. TOKCHYHOCTh
ApCHOB. I'eneTnyeckass CBS3b MCXKAY YIJIIEBOAOpOJaMH, IIPpHUHAICKAIIUMHU K

Pa3JIMYHBIM KJIaCCaM

[TpupoaHbIe UCTOYHHUKH YTIEBOAOPO0B. IIpupoaHblii ra3 u nomyTHbIe He(TIHBIC



3.1

3.2
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3.4

3.5

3.6

4.1

ra3el. Hedth 1 €€ mpoucxoxknenue. CriocoObl nepepaboTku HeTH: TEeperoHKa,
KPEKUHT (TePMHUYECKHUH, KaTaluTHYeCKui), muponus. IIpomykTsl mepepaboTKu
He(TH, X NPUMEHEHUE B MPOMBIIICHHOCTH M B ObITY. KameHHBI yronb u

MPOIYKTHI €r0 nepepadoTKu
Kucnoponacoaepsxaiiue opraHn4ecKue COeqMHEHUS

[IpenenbHble OAHOATOMHBIE CIIMPTHI. METaHO U 3TaHOMI: CTPOEHUE, PU3NIECKUe
U XMUMHYECKHE  CBOMCTBAa  (peakuMu C  aKTUBHBIMH  MeTaJlJlaMH,
rajJlor€HOBOJIOPO/IAMH, TOpPEHHE), NpPUMEHEHHE. BomopoaHble CBS3UM MEXITY
MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa HAa OpPraHU3M 4eJOBEKa.
MHoroaToMHbl€ CIUPTHL. DTUICHIVINKONb U TIMLEPUH: CTPOEHHUE, PU3HUECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOJAEWCTBHE CO  IIEJOYHBIMU  MeTallJlaMH,
KauecTBEHHasl peaklus Ha MHOIOAaTOMHbIE CIUPTHI). JlelicTBHE Ha OpraHusMm

YCIOBCKaA. HpI/IMeHeHI/IC TJIIMIOCPUHA U OTUJIICHIJIUKOJIA

®DeHOo: CTPOSHUE MOJICKYJIBI, (PH3NYECKIEe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTD

¢denona. [Ipumenenue gpenomna

AJ'ILIICTI/IIU:I N KCTOHBI. cDOpMaJIBZ[CFI/I,Z[, aleTaJIbACTU/: CTPOCHHUC, (1)I/I3I/I‘{CCKI/IC u
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHUA M BOCCTAHOBJICHUSA, KAUYCCTBCHHBIC

peaxium), MoJiy4eHrue u NpuMeHeHne

OnHOOCHOBHBIE TpefebHbIE KapOOHOBbIE KUCIOTHL. MypaBbHHAs M yKCycCHas
KHUCJIOTBI: CTPOEHHE, (PU3HUECKUE U XUMHUECKHUE CBOMCTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakius JSTepupUKalu), TIOIy4eHHe ¢ IpPUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIITHUX Kap6OHOBBIX KHUCJIOT, UX MOIOIICEC ﬂCﬁCTBHG

Crnoxublie 2Gupbl Kak MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upoB. Kupsel. I'maponus xupos. Ilpumenenue xupoB. buonoruveckas poJib
KUPOB

VYrieBonbl: cocTaB, KiacCU(PUKALMS YTIIEBOIOB (MOHO-, IU- M TOJUCAXAPUIIBI).
I'moko3a — mpocTedimuii MOHOcaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nueckrue 1 XMMMUYECKHE CBOMCTBa (B3aumozelicTue ¢ rugpokcuaom meau(ll),
OKHCJIEHHE aMMHUa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBieHue,
OpO’KE€HHE TJIIOKO3bl), HAXOXACHHE B MPHUPOJAE, NMPUMEHEHHE, Ouosiornyeckas
posb. DorocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxmai u Lesuirono3a Kak
IpuposHble nonuMepbl. CTpoeHHME Kpaxmalla W LEJUI0a03bl. DPU3MYECKUE U

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIPOIN3, KaUeCTBEHHAs PEAKIs C HOJI0M)
A3oTconepkalue OpraHndeckue COeqMHEHUS

AMHWHOKHCIIOTBI KakK aM(bOTepHBIe OpPraHn4YCCKHUC COCANHCHMHA. dusnyeckue u

XUMUYECKAE CBOMCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomormdeckoe



4.2

5.1

5.2

3HAYCHHUEC aMHUHOKHUCIIOT. HCHTI/I)II)I

benkn xak mpUpPOAHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHHs. [lepBuyHas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OENKOB. XUMHUYECKHE CBOWCTBA OCIIKOB:

THJIPOJIN3, ICHATYpallisl, KAYeCTBCHHbBIE peaKluy Ha OeKu
BricokOMONEKYISIpPHBIE COEAUHEHUS

OCHOBHBIC TOHATHSA XHUMHUU BBICOKOMOJICKYJIAPHBIX COCIUHCHMIA: MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMEPHU3AlNU, CPCAHASA MOJICKYJIApHAas
macca. OCHOBHEIE MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ —

MOJIMMEPU3AIUS U TTOJIMKOHICHCAIIHS
DKClIepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEUIECTB U WX IPEBpAIlCHUN:
O3HaKOMJICHHE ¢ 00pa3liaMu MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,

Kay4yyKoB. [loirydeHne CHUHTETU4ECKOr0O Kay4yKa U pe3UHbI

11 KJIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

TeopeTnueckue OCHOBBI XUMUHU

XuMu4eckuit 3ieMeHT. AToM. SIpo aroma, U30TOIbL. DJIEKTpPOHHasT 000JI0YKa.
DHepreT4ecKue YpoBHH, MOIYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-DTIEMEHTEHI.
Oco6eHHOCTH pacIpeesieHus JEKTPOHOB M0 OpOUTalsiM B aTOMax 3JIE€MEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOHPUTYpAIHsI aTOMOB

[Tepnonnueckuii 3akon u [lepuogndeckas cucreMa XuMudeckux sinemeHToB 1. 1.
MenneneeBa. CBsi3b MEPUOJMYECKOrO 3akoHa U llepmoandeckoid CHUCTEMBI
XUMU4ecKux 3ieMeHToB [[.11. MenneneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XUMHUYECKUX DIJIEMEHTOB U
00pa3yeMbIX WMH TPOCTBIX M CIIOXHBIX BEIICCTB IO TPYIIIaM M TEPHOJAM.

3HaueHHNE INEPpUOANYICCKOro 3aKOHAa B pa3BUTHU HAYKH

CtpoeHue BemecTBa. XUMHUYECKast CBsA3b. BUIbl XUMUUECKOH CBS3H (KOBaJICHTHAS
HETOJISIPHASI U TIOJISIPHAS, MOHHAsA, MeTayunueckas). IOHbI: KaTHOHBI U aHUOHBI.
MexaHu3mbl 00pa30BaHUS KOBAJCHTHONW XHMHYECKOH CBsI3M (OOMEHHBIM W
JIOHOPHO-aKLENTOPHbIN). Bogopoanas cBsi3b

BanentHocTb. DnekTpooTpunareabHOCTh. CTENEeHb OKUCICHUS

BemiectBa MONEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHMS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTALUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA

BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ pCHIéTKI/I. IlousTue o AUCTICPCHBIX CUCTEMAX.

HcTuHHbBIE U KOJIIOWHBIE PACTBOPBI. MaccoBas 4011 BEIIECTBA B PACTBOPE



1.6

1.7

1.8

1.9

1.10

2.1

2.2

23

24

2.5

3.1

3.2

Knaccudukanus Heoprannueckux coeuHeHnii. HomeHkiatypa HeopraHnueckux

BCIICCTB

Xumnueckas peakiust. Kitaccudukanys XaMU9ecKuX peakiinii B HEOpraHMIeCKOn
1 OpPraHM4ECKON XMMHUU. 3aKOH COXPAaHEHUS MacChl BEUIECTB, 3aKOH COXPaHEHUS

U IIPCBpAIlICHUSA SHCPIrUU IMPHU XUMHYCCKUX PCAKIUAX
CKOpOCTB pc€aKknuu, €€ 3aBUCHMOCTbD OT Pa3JIMIHBIX (I)aKTOpOB

O6paTI/IMHe pCaKknuu. XHUMHYECKOE paBHOBECHC. q)aKTOpLI, BJIMAKOIIKE Ha

cocTosiHue XxuMudeckoro pasHoBecus. [Tpunuun Jle [llatense

BHGKTpOJ'H/ITI/I‘ICCKaSI AJuccouuanus. CunpHble U cJiaOble QJICKTPOJIUTEI. Cpena
BOAIHBIX PaCTBOPOB BCUICCTB: KUCJIad, HeﬁTpaﬂbHaﬂ, meno4Has. Peakiimym HOHHOTO

oOMeHa
OKHCIIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU
Heoprannueckas xumus

Hewmeramnsl. Ilonoxxenne HemeramioB B [leproandeckoil cucteMe XMMHUYECKUX
snemeHToB J[.M. MenzaeneeBa U OCOOCHHOCTH CTPOEHHUSI aTOMOB. DuU3MUECKUe
CBOMCTBa HEMETANIOB. AJIJIOTPOIIHS HEMETAIIOB (Ha MpUMepe KUCIOpO/ia, Cephl,
dbocdopa u yriepomaa)

XUMUYECKHE CBOMCTBA Ba)KHEHUIIMX HEMETAJIOB (raJlor€HOB, Cepbl, a30Ta,
docdhopa, yriepoma W KpeMHHUS) W WX  COCIUHECHMH  (OKCHJIOB,
KHCJIOPOJICO/ICPXKAIIUX ~ KHUCJIOT, BOJOPOJHBIX coeAauHeHui). [Ipumenenue

Ba)KHEUIIIMX HEMETAIIOB U UX COCTUHEHMUI

Meramnsl. Ilomoxenune merauioB B Ilepuoauueckoil cHCTEME XUMHUYECKHUX
sanemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O0mMe guznueckue cBoicTBa MeTalIoB. CIUTaBbl METAJLIOB.
DNEeKTPOXUMHUUECKUN Psijl HAIIPSDKEHUH METalJIOB

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJIIIOB (HATPHM, KalTuid, KaJIbIMil, MAarHUH,
ATIOMUHHM, IIMHK, XPOM, >K€JIe30, Mellb) U UX coenuHeHui. OOmme crnocoos!

MOJIYUYCHU MCTAJUJIOB. HpI/IMeHeHI/IC MCETAJIJIOB B 6LITy 1 TCXHHUKC
I'eneTnyeckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPUHAMICKAINUX K PA3TITUIHBIM
Kj1accaM

XUMHS U )KU3Hb

Ponp xumum B oOecneycHUM 3KOJIOFI/I‘-IGCKOI\/'I, BHCPFCTHHGCKOﬁ U MHUIIEBOM
6630HaCHOCTI/I, pa3sBUTUU MCAWLIUHBI. Ilonstue o HAay4YHBIX ME€TOJaX IO3HAaHUSA

BEIIECTB U XUMHYECKUX PEAKIUI

[IpencraBienust 06 OOMIMX HAayYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO IMOTYYEHHUS

BOXHEHIIMX BewEecTB. YenoBeK B MHUpPE BEUIECTB W MATEPUANIOB: BaXKHEUILIHE
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CTPOMTENbHBIE MaTepuaibl, KOHCTPYKLIMOHHbIE MaTepuajbl, KpacKH, CTEKIIO,
KepaMHuKa, MaTepuaybl JUIsl 3JEKTPOHUKH, HAHOMATEpHUajbl, OPraHUYECKUE U
MUHepaJIbHbIEe YI00pEeHUs

XvMHA U 300pOBbE UEJIOBEKAa: IpaBUja MCIONb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 6€30MacHOr0 UCIIOIb30BAaHUS MPENapaToB OLITOBOW XUMUU

B IOBCEIHEBHOM XU3HU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus. 10 xknacc. ['abpuensn O.C., Octpoymon WN.I'., Cnaakos C.A.
AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienne»
» Xumus. 11 knacc. I'abpuensna O.C., OctpoymoB W.I'., Cnaakos C.A.

AknmonepHoe obmectBo «M3aaTensctBo «IIpocBemnienne»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Xumus 10 knacc. bazoBblil ypoBeHb. [IpoBepodHbie 1 KOHTPOJIBbHBIE pA0OTHI.
[Mabpuensan O.C., JIsicoBa I'.I'. "AkuuonepHoe o0iiecto "U3aaTenscTBO
"IIpoceemienne"

Xumus 11 xnacc. ba3zoBelit ypoeHs. [IpoBepouHbie 1 KOHTPOJIBHBIE pa0OTHI.
IMa6puensu O.C., JIpicoa I'.I'. "Akmuonepuoe o6miectBo "M3narenscTBo

"IIpocBemienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

®OI'MC Mos 1ikona
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