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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro o01ero o0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®denepannmn», TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSA
dbenepasibHON 00pa30BaTENBHONM MPOTPAMMBI CPETHEro OOIIeTo 00pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DeaepalibHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBaHus
y4qeOHOro mpeaMera «XHUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOocnHUTaHUs B Poccuiickoit
@enepanuu Ha nepuoj a0 2025 rona» (Pacnopsikxenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3paboTKe MpOrpamMmbl MO XHUMHUHU, K OMPEACIICHUIO
oO1ieil ctpareruu 00y4eHHsl, BOCIIUTAHUSA U Pa3BUTHUSI 00YYaIOIIMUXCS CPEACTBAMU
yduebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
KoHnentyaibHbie TnosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJIbTaTOB OOydYeHHWS M TPEOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMH
00111e00pa3oBaTeIbHOM  OpraHu3allii, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOBI, POPMHUPOBAHUS MUPOBO33PEHUS M O0OIIEH KYJIBTYPHI
YeJloBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpeae. Peanusyercs Xumuueckoe oOpa3oBaHUE
oOydJaronuxcsi Ha YpOBHE CpPeHEro o0mero oopa3oBaHus CpPEeICTBAMHU yu4eOHOTO
npeaMeTa «XUMHs», COJIEpXKaHUE UM TIOCTPOCHHE KOTOPOTO OIpPECICHBl B
nporpaMme 0 XHMHH C YYETOM CHeNU(PUKH HAYKHM XHMHH, €€ 3HAUCHHUS B
MO3HAHUU TPUPOJABI U B MATEPUAIbHOM >KM3HMU OOIIECTBAa, a TaKXKe C y4E€TOM
oOImuX 1efed W TMPUHIIMIIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero odmero oopazoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHATBHOTO HAYYHOTO MBILLJICHUS,
B CO3JIaHUE LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIeM MHUpPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTAMU MTPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIICIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHa Ha pELICHUE
rNI00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTUYECKONW O€30MaCHOCTH M OXPaHbI 3/I0POBbSL.

B cooTrBercTBUM C OOIIMMU IENSIMU W NPUHIUIIAMU CPEIHEro OOIIero
oOpasoBanus cozepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YPOBEHb
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLUYMa, IPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBngomyMu  TpeaMeTa  «XUMHUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckass xumuss» U «OOIlasgs ¥ HEOPraHUYecKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWUN U3 OO XUMHUH) U
OpraHn4yeckom XxumMuv. OOpMUPOBAHUE JAHHOM CHCTEMbl 3HAHUW MPU HU3YYCHUU
npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHUH.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPopMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTaHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
IpeJCcTaBiIeHUd O cTpoeHuu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIWHEHMM. B Kypce OpraHnYecKoM XUMHM IIOJIy4YalOT pPa3BUTHE
c(hopMUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Ton HOBBIM yriOM 3peHUs B mpeaMmeTe «XuMus» 0a30BOTO YPOBHSA
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan Hu (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBax U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOuias u HeopraHudeckas
XUMHSD»  00yYaromMMcs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUECKUX MO3HIIHM,
riy0ke TMOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
00001I1aroIIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHW O BaKHEWITNX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUH, a TaKKE O XUMUYECKUX PEAKIHsIX, UX CYINTHOCTU U
3aKOHOMEPHOCTSX IpoTeKaHus jomnosHsgercss B Kypcax 10 m 11 kiaccos
3IIEMEHTAMHU COJCpPXKaHMsS, HMEIOIUMHU KYJIbTYPOJOTUYECKUN U TPUKIATHON
XapakTep. OTH 3HaHUA CIOCOOCTBYIOT TIOHMMAaHHIO B3aWMOCBS3M XUMHUHU C
IPYTMMU HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHOM U MPAKTUUYECKOU
JESTEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAKCHHS K IPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(OPMALUIO U
OPUMEHATh €€ I TIONOJHEHWS 3HAHWH, pEIIeHUS WHTEIUICKTYalbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a/1adu. B 1enom coxepkanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTUPOBAHO  Ha
dbopMupoBaHrUe y 0OOYyYaroOmMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TTOHWMaHUs
dunocopckux wued, TaKMX Kak: MaTepUalbHOE EAMHCTBO HEOPTaHHMYECKOTO M
OpPTaHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, I[I03HABAEMOCTbh MPHUPOAHBIX SBJICHUN MyTEM OSKCIEpUMEHTa U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodieM, a
TakKe MpodIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnnane pemeHus 3amad BOCHUTAHMS, Pa3BUTHUS U COLMATHM3AINU
0o0y4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMPEICICHUIO
CONlEp)KaHUs ¥ TIOCTPOCHHUS TIpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHHUBEpPCAJIbHBIX Y4eOHBIX JCHCTBHIA, HWMEIONMX 0a30BO€ 3HAYCHHE IS
pa3IMuYHBIX BHJIOB JESATENHOCTH: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTKku nH(popMaLnu, HEOOXOTUMBIX JJIs MPUOOPETEHUS ONbITA IPAKTUYECKON
U HCCJEIOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B MO3HAHHUU
XUMHH.

B mpakTtuke mpenomaBaHWs XMMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 0011Iero 00pa30BaHus, MPU OINPEACIICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKU IeJed HU3y4eHUs NpeaMeTa HallpaBICHUEM
MIEPBOCTENIEHHONW 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOH HAyKH KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKON
JIESITEIIbHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C



METOAMYECKOW TOYKHM 3pPEHUs TAKOM NOAXOJ K OIPEACICHUIO LENEeU U3ydeHUs
npeaMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMHM LIETSIMU H3YYECHHS MpEAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHuMe CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIeH
COCTaBIISIIOLIEH €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, B OCHOBE KOTOpPOM
JeKaT KIIFOYEBBIC TOHATHUS, (YHIAMEHTAIBLHBIC 3aKOHBI U TEOPUU XWMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB AEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO OJKCIEpUMEHTa, COOJIOJEHUEM  MpPaBUI
0e301acHOro 0OpaleH s ¢ BEECTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA 1LIeJiel U 3a/1ad U3y4eHUs
npeaMeTa B IporpamMme 1Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCS  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTEIbHOM OpraHU3alliy, BIAACIOLIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M MPUMEHEHUS WX B PEATbHOU KU3HU
JUISL pEIICHUs TPAKTUUECKUX 3aj1au.

B cBf3u ¢ 3TUM mnpu u3yuyeHUM TMpeaMeTa «XUMHUS» JOMHUHHUpYIOIee
3HaUY€HHE MPUOOPETAIOT TAKKE LIEJIM U 33]1a4H, KaK:

amanrtanusi o0yJaromMxcsi K YCIOBUSM JTWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupOBaHHE  UHTEIJICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

dopMupoBanue 'y OOy4yarOUMXcs KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIETEHIINI), UMEIOUINX YHUBEPCAJbHOE 3HAUYCHHUE IS Pa3IUYHBIX BUIOB
JeATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHaim3a U 00paboTku mHOOpMaINH,
HEOOXOAMMBIX [JIs MPUOOpPETEHUs: OIbITa JeATEIbHOCTH, KOTOpas 3aHHUMaeT
BAXHOE MECTO B TMIO3HAHMM XHUMHHM, a TaKXke 1 OUEHKHM C MO3ULUN



DKOJIOTHYECKON O€30MMacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHX
CITIOCOOHOCTEHN 00YyUaOIMMXCsI: CIIOCOOHOCTH CAMOCTOSTENILHO MPUOOPETaTh HOBBIC
3HAHMS [0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BAThH
COBpeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJII TIOMCKA U aHan3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YACTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAHWE Yy OOydJarommxcsi YOSKIEHHOCTH B TyMaHUCTUYECKOU
HAIPaBJICHHOCTH XUMHUH, €€ BaXXHOM POJM B PEHICHUM IIOOANbHBIX MPOOJieM
pPalMOHANBHOTO MPUPOIONOJIH30BAHUS, TONOJHEHUS YHEPIeTHUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUS OIBITA
WCIIOJIb30BAHUSL TIOMYYEHHBIX 3HAHWA IS TPUHSATUS TPAMOTHBIX PEIICHHA B
CUTYaIMIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yuebHOM muaHe cpeaHero oOmiero o0Opa3oBaHUS MPEAMET «XHUMHUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaAMETHON obnacTu «EcTecTBeHHO-HAYYHbBIE
IPEIMETBD.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOmiero odpasoBanus, cocrariseT 68 yacoB: B 10 kmacce — 34 ygaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr oprannueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHUS] OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHH. CTpyKTYpHBIE (hOPMYJIIBI
OpraHMYeCKUX BemecTB. [omornorusi, wu3zoMepus. XuMHYeCKas CBSI3b B
OPraHMYECKUX COEIMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUS BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psfa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psifl. DTUIICH U MPONUIEH —
MPOCTEUINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— TMPOCTEHIIMIA TpPeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKHue Hu
XUMHUYECKUE CBOMCTBA (PEaKIuu THIPUPOBAHMUSI, TAJJOTCHUPOBAHUS, THUIPATALINH,
TOPEHMUS), IOJyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUS U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAISKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKAa, KPEKUHI (TEpMUYECKHH, KaTaJuTH4ecKuil), nuposu3. [IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ]  YIJIEBOAOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUH).

Kucsopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu cUpTOB. [{elicTBUE MEeTaHOJIa U ATaHOJIa HA OPraHr3M YeJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakilds Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHenne rauuepruHa U STUIICHTITUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbaeruja, —aleTalbIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCICHUS M BOCCTAHOBJICHUS,
KaueCTBECHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNnbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JU- H
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACWCTBHE C
ruapokcugom Menu(Il), oxkucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTte3. pyKTo3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia U
nenono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C MOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
IpoBeJcHUE, HAOIIOJEHUE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
rugapokcuiom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE MPAKTUYECKON pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO HW3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEeBpalleHUi:
HAOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OeIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB U HUX MpEeBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHSA: SIBJICHUE, HAYYHBIH (aKkT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaLMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aToMax
AIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA M [lepuoanueckor CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YIHEPTUH MPU XUMHUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunmun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie d5ekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUS BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux snementoB [l. .
MeHneneeBa», W3ydeHHE MOJIETCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PpEAKIUU HOHHOIO OOMEHa),
IPOBE/ICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIXx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIMUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOoB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATPSHKEHUI METaJIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHWH, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OOmue cnocoObl moiyuyeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAILHBIX 3aja4, HAaOJIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaqn.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacd€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIIAX M[POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d MNpU  HU3YyYCHUH  OOmer
HEOPraHUYEeCKOM XMMMH B 11 Kilacce OCyIECTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHATHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4eckasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM  CpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-mMeToauyeckod OCHOBOM  iis
pa3paboTKu TJIAaHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEAHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» HAa YPOBHE CpPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAOIIMMHUCS POCCUUCKOW TPAKIAHCKOW HWISHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIHOCOOHOCTh OOY4aloIIMXCsl PYKOBOACTBOBATHCA B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAaMH, MPUCYIIMMH LETOCTHOM
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pE3yNabTaThl OCBOCHUS MpeaMeTa «XHMHUS» JIOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCIUTATEIBHOM JESATENBHOCTHU B COOTBETCTBUU C
I'YMaHUCTHYECKUMU, COLUOKYIbTYPHBIMH, T1yYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU
U HJealaMHU POCCHICKOT0 TpPa)KIaHCKOrO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMHU  TIpoIleccaM
CaMOITO3HAHUSI, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIICHUS JIMYHOCTHU
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaroT
c(hOpMUPOBAHHOCTh OMBITA I[TO3HABATEIIBHOW W TMPAKTUYECKON ACSTEIHHOCTU
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOMIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TMpaBUiaX MEKIMIYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TpPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TMOHMMaThb M IPUHUMAThb MOTHUBBI, HAMEPEHMsI, JIOTUKY H
apryMEHThI IPYIMX IPU aHAIU3€ PAa3IMYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) naTPHOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBaO)KEHUs K IpOIEcCy TBOpUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
OPUMEHEHUS XUMHUHU, OCO3HAHMsI TOTO, YTO JOCTHUIKEHMsSI HAyKH €CThb pe3yJsIbTaT
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MIPAKTHUKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHPOpPMAIMKM O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUHU, CBSI3aHHBIE C XMMHUYECKUMU SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHWE M TOCTYNKH CBOMX TOBAPHUIIEH C
NO3UIMI HPAaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IIOCIEACTBUHA ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (pU3MuecKkoMy u
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BELECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAIBHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS MOCJEACTBUM U HENPUSTHUS BPEAHBIX NMPUBBIUEK (YNOTpeOiIeHUs
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTENbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  JIpyrMX BHJaX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPAaKTHUECKOMY M3YUYCHHIO MPOQPECCHI Pa3IudHOTO pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIUBHUIYAJIbHOW TPAEKTOPUHU
oOpazoBaHus, Oyaymied npodeccuu W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUU, HHTEPECOB U
noTpebHOCTEeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHUA TJI00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOJsieM, BIUSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIOJb30BAHUS JOCTHXKEHUM XUMUU U
pELIEHUs] BOIIPOCOB PAllMOHAIBHOTO MPUPOAOTNIOJIb30BAHMS;

AKTUBHOTO HENOPUATHS JEUCTBUM, MPUHOCIIIMX BpEl OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUI U IPENOTBPALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBILIUIEHUS, YKOJIOTUYECKON KYJIBbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IpaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HIEOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poid B
(GbOopMHpPOBAaHUM PALMOHATIBLHOTO HAYYHOI'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHus] 00 OKpyKaloleM MHpE KakK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAaHWH TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOM
HMBWIN3ALMU: B €€ TyMaHHCTHUYECKOM HANPABIECHHOCTH W BAaXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUU TJI00AIBbHBIX MPOOJIeM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKOI O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPyAa H SKOJOTMYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASIINX B HEM NU3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAay4HbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEeNbI0 MOJYy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XHWMUYECKUE 3HAHUS I
peleHust mpo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEpeca K NO3HAHUIO U UCCIEA0BATEIbCKON IEATEIbHOCTH;

FOTOBHOCTM U CIIOCOOHOCTH K  HENpEphIBHOMY  0Opa3oBaHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZla B Pa3NUYHbIX cepax MpodhecCHOoHaTbHON
NEeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS Y4eOHOTO NMpeaMeTa «XUMHUS» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEeIU(PUKY METOAOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTEMa, HayYHbIA (DAKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopMupoBanue GyHKIIMOHATEHOU
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN O0yUaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs UCIOJIb30BATh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETYyJISTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPoOJIEeMy,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LU JCSATEIbHOCTH, 3aJlaBas MapamMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIMOJIB30BaTh MPU OCBOCHUW 3HAHWN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUI;

BEIOMPATh OCHOBAaHWUS W KPUTEpPUH ISl KJIACCH(PUKAIIMKM BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIECICTBEHHbIE CBSI3U MEXKAY H3ydyaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPaCCYKIeHUs (MHIYKTUBHBIC, ETyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTM W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPEICTABICHUS — XUMUYECKUIT
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHE XUMHYECKOU
peakMy — TMPU PEUICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAaKTUYECKHUX 3ajad,
IPUMEHSTh HA3BaHHbIE MOJEIIbHBIC TIPE/ICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHUS BEMIECTB M XUMHUUYECKHUX
peakuuit;

bopMyIMpoBaTh LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMyIHpPOBAaHHBIE BOIPOCHl B KAa4YeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI IS (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HaOIIOaTh 3a XOJA0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATH €ro  Pe3ynbTaT, (OpMyIHpPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpO/IeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEeILHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUsI MPaKTUYECKUX 3a1ad, MPUMEHEHUIO0 Ppa3IMYHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWHMoOpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp)KaHUsI, CIpPaBOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIpe/ICTaBIICHHUS], KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSITH PA3JTMYHBIE METOJBI MPU TOUCKE H
orOope wuH(pOpManUKU, HEOOXOAUMOW HJs BBINOJHEHUS Yy4yeOHBIX 3ajad
OIIPEENEHHOTO TUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HMHGOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJIbHYI0  (GOpMYy  MPEACTABICHUS
uHpopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA SA3BIK B KayeCTBE CpeACTBAa NpU pabdoTe C
XUMUYECKON uH(OpMaIMel: NPUMEHATh MEXIpeAMEeTHbIe (dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPhI, HOMEHKIIATYPY;

UCIIONb30BaTh M NPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CpEACTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaéMOM TeMBbI B XOJie AUayora u/wiu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAlUell Pe3yJlbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOM pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro mpoekTa u (GopMyIupoBaTh BHIBOJbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COTJIACOBAHUS TO3UIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUJIAHUPOBAaTh W OCYILECTBIATH CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompezenas e€ Ielid W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii airopuT™M JCHCTBUM mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM TMOJYYEHUs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAESITETbHOCTH Ha OCHOBE CaMOaHalln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHUU B TIO3HAHUMU SIBICHUU



npupoasl, B (QOPMUPOBAHWUU MBINUICHWS W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JJIs1 peLICHUs MPAKTUYECKUX 3314
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XMMUYECKMX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOTOJIATalOIIME TMOHATUS (XUMHUYECKHM DSJIEMEHT, aToM, O3JIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUH P, TOMOJIOTH, YTIJI€BOJOPO/IbI,
KHUCJIOPOJI M a30TCOJEp Kale COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XUMHH; MHPOBO33PECHUYECKUE 3HAHMUSA,
JeKale B OCHOBE IMOHUMAaHHsS TNPUYUHHOCTH W CHUCTEMHOCTH XUMHYECKHX
SIBJIEHUHM, (PAKTOJOTUYECKHUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, MOIYYEHHH U
0€30MacHOM HCIOJIb30BAaHUN Ba)KHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTUYECKOH JEATeIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IpPU
OINMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHOM)
dbopMyn OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PpPEaAKIUH,
U3rOTAaBIMBATh MOJEIN MOJIEKYJl OpPraHMYECKHX BEIIECTB AJI WJUIIOCTPALMM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHUYECKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynmne COeAWHEHUH (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEp Kaliue
COCTMHEHUS, BBICOKOMOJEKYJSPHBIC COCAMHEHMsI), 1aBaTb UM Ha3BaHUS IO
cucreMatnyeckoi HoMmeHkiarype (IUPAC), a Takxe NpUBOAUTH TpHUBUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HEeHo, GopManbAerull, aleTalbIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAs! KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxmaJ, HeUII0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHUSI ONPENEIATh BHUABI XUMHUYECKON CBSI3UM B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSITh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa s oObsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMH  XapakKTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENECH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, alleTHJICH,
Oyramguen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHu, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIMM C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTIJIEBOIOPOTHOTO
ChIpbsi  (He(Th, NPUPOAHBIM Ta3, Yyrojib), CIOCOOBI HUX TMEepepadoOTKH U
MpPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUYMCICHUS 10 XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peaknuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEILECTB WJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJIETh CUCTEMON 3HAaHUKW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCTIOJIb3YeMbIX B XUMHUH TIPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SBICHHUN (HAOIIIOICHNE, N3MEpPEHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHMUYECKHE 3HAHUS JUIsl MPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsIX, CBS3aHHBIX C BEIIECTBAMH U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUJIA MOJIb30BAHUS XUMUYIECKON
MOCYJIOM ¥ J1TabOopaTOpHBIM OOOPYIOBAaHWEM, a TAaKXKEe MpaBWIa OOpAIIEHUS C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU 1O BBIIOJIHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOJHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKHUX BEIIECTB MPU HATPEBaHUH, MIOJTyUYCHUE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KAaYeCTBEHHBIC PEAKIUH OPTaHHMYECKHX
BEILECTB, JeHaTypaiusi OCJIKOB MpPU HArpeBaHHM, LBETHbIE PEaKIUU OEJKOB) B
COOTBETCTBMM C TMpPaBWIAMH TEXHUKH OE€30MAaCHOCTH TIpU OOpalllEHUU C
BEIIECTBAMH U JTAOOPATOPHBIM OOOpPYIAOBaHUEM, TPEICTABIATh PE3YJIbTATHI
XUMUYECKOTO JKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAacCOBOM
undopmaruu, aTepuer u apyrux);



chOpMUPOBAHHOCTh ~ yYMEHHIH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
I[EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIEIAX
COXPAaHEHMSI CBOETO 3/I0POBbS M OKPYKAIOUIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI OMNPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMasi cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAIIEHUS WX BPEIHOrO BO3JCHUCTBUSL HAa OPTraHU3M
YEJI0BEKa;

JUIsl 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB M
XUMHUYECKUX SIBJICHUI;

JUISL CIENBIX ¥ CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OOmas v HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHUpPA, POJM XHMHU B TIO3HAHUM SBJICHUU
npupoAsl, B (QOPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAKTUYECKHUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHUPOITHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUNU BJIEMEHT, aToM, M30TOIN, S-, p-, d-
AJICKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJb, MOJIAPHBIN O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHDh OKUCICHHS, XUMUYECKAs! CBSI3b
(KOBaJICHTHAs, MOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUITMYECKAsl PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEAJEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALHNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pEeaKiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTHYECKON aucconuannu, nepuoandeckuil 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHECHUA U MPEBPALLCHUS SHEPTUHU
NpU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CHUCTEMHOCTH XWMUYECKHUX SIBIICHWUU, (DAKTOJOTUYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U O€30MacHOM UCIOJIb30BAaHUU BAXKHEUIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC MPHU3HAKHU TOHSATHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPALLCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJMKY IS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  pEaKlui,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKMCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEIENSITh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COEIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs!, METAJUTMYECKasi), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKHX
COCTUHCHMU;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHaBJIUBAaTh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY KIaccy/TpyIie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOr0 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUH;

c(hOPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuono Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB [[. M. MenneneeBa, ucnoisib3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «9HEPreTUYECKue YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHUN
10 TIEpUoIaM U rpyImaM llepuoanyeckor CUCTEMbl XUMUYECKHUX 31eMeHTOB /J[. M.
Menaeneena;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3NIHMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYeCKUMU
BEIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKLIUU I10
pa3IuYHBIM NpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BEHIECTB, TEILLIOBOMY
b dexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OPAaTHMMOCTH
peaKIMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMSI PEAKIMA pazTUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLUHU UAYT JO KOHIIA;



c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TIyTéM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMK OT Pa3auYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO TMOJIYY€HUS CEPHOW KHCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOLIMX HAy4YHBIX NPUHIMINAX U
HKOJIOTHYECKUX MPOOIEMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJIBb30BAHUEM
MOHSTUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUI Ta3oB
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOUIMX B peakluu
BEIECTB, TEIJIOBOro 3¢ @dexTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBUIia MOJb30BAHUS XUMUYECKON
MOCy/IO U J1abOpaTOPHBIM OOOpPYJAOBAaHUEM, a TaKXKe IMpaBuia OOpalleHUus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOJHATH XUMHYECKUI
IKCIEPUMEHT (Pa3oKeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ompeNeleHue Cpellbl PacTBOPOB BEUIECTB C MOMOILIBIO  YHHUBEPCAIBLHOTO
WMHMKATOpPA, BIMSHUE Pa3IN4HbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuuu HMOHHOTO OOMEHa, KayeCTBEHHbIE peaklUuu Ha cylbdar-, kapOoOHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPHUMEHTAIbHBIX 3a/a4 IO
TeMaMm «MeTamey u «Hemeraymib»y) B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKU
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U JTA00OpaTOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHUYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKIuii U (OpMYIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHEeT u ApyTrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAaTh  MpaBWIa  DKOJOTHYECKU
1€JIeCO00Pa3HOTO TOBENCHUS B OBITY M TPYMOBOM JESITEIBHOCTH B IIENSIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA dKUBbIC OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens I[IJIK, mosicHAT, Ha mnpumMepax CcrnocoObl YMEHbILECHUS U
MPEIOTBPALICHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSTh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHAa0OBUASIIUX OOYYaloIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOYCUHYIO0 cucTeMy oOo3HaueHu# JI. bpaiins st 3anmucu XUMHYECKHX

bopmy.
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METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

INa6puensn O.C., OctpoymoB WN.I'. Xumus. 10 knacc: HactonbHas kHura
yuutenst. - M.: [lpoda, 2004.

[Madpuensn O.C., OctpoymoB N.I'. Xumus. 11 knacc: HactonbHas kHura

yuurens. - M.: JIpoda, 2004.
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