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HOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XUMUM Ha YpOBHE CpeAHero oOmiero oOpa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBPHON TPOTPAMMBI CPETHEr0 OOIIEro 00pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCYAApCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepany, peaqu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTpaMMbl, U
OCHOBHBIX TOJIOkEeHU «CTpaTernu pa3BUTHA BocnuTaHuss B Pocculickoi
Oepneparuu Ha nepuoj 10 2025 rona» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHnentyanbHbie TosiokeHuss ®I'OC COO o B3auM00OYCIOBICHHOCTH IICJICH,
COJEpKaHuUsl, pe3ylbTaToB OOydeHHs U TpeOOBaHUM K YPOBHIO IOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON  OpraHU3alluy, SBJSIETCS HEOThEMIIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBepLIAIOUIMM 3TalloOM peajlu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YeJl0OBeKa, a TakKKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss Xumudeckoe oOpa3oBaHUe
oOyyJarommxcsi Ha YpOBHE CPEIHEro 00IIero oopa3oBaHusl CpeICTBaMU Y4EeOHOTO
npeaMeTra «XHUMHUSD», COJIEpKaHUE M TMOCTPOCHHE KOTOPOTO OIpPEACNICHbl B
nporpaMme MO0 XUMHHM C YYETOM cHeIU(PUKH HAyKM XHMHH, €€ 3HAUCHUS B
NO3HAaHUM TPUPOABl U B MaTEpUAJIbHOW KU3HU OOILIECTBa, a TaKXKe C Y4ETOM
o0mMX 1efeld M MPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBbI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaeparuu.

XUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyl poJib B
COBPEMEHHOW IUBMIIM3AIMH, B CO3/aHUU HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIUICHNUS,
B CO3/IaHUE LIEJIOCTHOTO MPEJACTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHsS CTajia
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIIHOTO
TpyJa W KU3HU KaXJIO0ro wieHa ooOmiectBa. CoOBpeMEHHas XHUMHs Kak Hayka
CO3UJaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
rJI00ANBPHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBOH,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTtBercTBHM € OOmMMM LENIMA U TNPUHIUIAMH CPEIHETr0o OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM JJiS  BBIPAaOOTKM  MHPOBO33PEHUECKHX
OPUEHTHPOB, YCHENIHOINO BKJIIOUEHHS B JKU3Hb COLHMYMA, HPOJOJDKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBisomuM  npeaMeTa  «XUMUsS»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOmas ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HAHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHWEM 3HAHUM U3 O0IIeH XUMHH) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUW IPU HW3YyYCHUHU
npeaMera OO€eCleYynuBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOr000pas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa cojaepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMus» cPopMupoBaHa B MPOTpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHIO Y4YeOHOro Marepuajia W 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUKW HA  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEUIECTBA
paccMaTpUBaKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YpPOBHE CTEPEOXUMHUYECKUX M DIEKTPOHHBIX
NpEeACTaBICHU O cTpoeHuu BemiecTB. (CBeleHHUs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOAOPOJOB JI0 CIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckol XMMHHU IOJIyYarT pPa3BUTHE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIETr0 00pa3oBaHMs MEPBOHAYAIBHBIE
MPEICTABICHUS] O XUMUYECKON CBSA3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKON PEaKIUu.

[Tonq ©HOBBIM yriom 3peHuss B mnpeaMmeTe «Xumus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHMs
TEOPETUUECKH MaTepual U (HaKTOJIOTUYECKHUE CBEICHUS O BEIIECTBAX W
XUMHUUecKkoi peakiuu. Tak, B yacTHoCcTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» 00ydaromuMcs MPeJOCTaBIsSeTCs BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJOTMYECKUX MO3UIIMA,



riy0ke TMOHATh HMCTOPUYECKOE W3MEHEeHHe (QYHKIUI STOro 3akoHa — OT
00o01IaromIeH 10 00BICHSIONICH 1 MPOTrHO3UPYIOIICH.

Ennnas cucrema 3HaHWK O Ba)KHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBax M NPUMEHEHHH, a TAaK)K€ O XMMHYECKHX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKaHus naomnoyiHgercs B Kypcax 10 um 11 kiaccoB
AJIIEMEHTaMH COJEP)KaHMS, HMMEIOUIMMHU KYJIbTYPOJOTHUUECKHN M MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMHU HayKaMH, PACKPBIBAIOT €€ pOoJib B IO3HABATEIBHOW M MPAKTUYECKOU
JESITEIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXEHHUS K IPOLECCY
TBOpUYECTBA B OOJACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUM XHUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XHMHEW, KPUTUYECKH OCMBICIMBATh MH(OpMAIUIO U
OPUMEHATh €€ i1 TONOJHEHUS 3HAaHUM, pELIEHUs HWHTEIUIEKTYaJbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1a4. B 1enom coaepkanue yueOHOro
npeaMera «XUMHUS»  JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTUPOBAHO  HA
dopMupoBaHUE y 0O0YYarOIIMXCsS MHUPOBO33PEHYECKON OCHOBBI JJIi NMOHUMAHUS
dunocockux MAEH, TaKMX KaK: MAaTepUAIbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHUYEeCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTh IPUPOJHBIX SABJICHHM IMYTEM OKCIEPUMEHTA U
pelleHHs MPOTUBOPEUMH MEXAY HOBBIMM (akKTaMd U TEOPETUYECKUMHU
IPEINOChUIKAaMHU, OCO3HAHHE POJIM XMMHUHU B PEIICHUN 3KOJOTUYECKUX MpodiieM, a
TaK)Ke MpoOJeM cOepexeHUs: IHEPrETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nnane pemieHus 3agay  BOCHHUTAHUS, Pa3BUTUA M COLMATM3ALMHU
oOyJaroluxcs MNPUHATBIE MPOrpaMMON IO XMMHUU MOAXONbl K OINpPEIEICHUIO
COJEepKaHUsl M TIOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT (OPMUPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIHUX 0a30BO€ 3HAayYEHUE MJis
pa3NUYHBIX BHJIOB JI€ATEIIBHOCTU: peuleHus MpoOjieM, IOUCKa, aHaiu3a |
00paboTku uH(popMaIi, HEOOXOIMMBIX JIsi MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCIIENOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B ITO3HAHWUU
XUMUH.

B npaktuke mnpemnojaBaHus XMMUM Kak Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO OOIIEro o0pa3oBaHus, MPHU ONpeeIeHUN
COJIEP>KATEIIbHOM XAPAaKTEPUCTUKHU 1N HW3Y4YEHUs IPEeIMETa HalpaBJICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO MpHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAyKH KaK 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUUYECKOM
NEATEIbHOCTH Y€JOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylIbTypbl. C
METOJAMYECKOW TOYKM 3pPEHUs TAaKOW MOAXOJ K OINPEACNICHHUIO LN H3y4eHHUs
IIPEMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUs TJIaBHBIMHU LEJISIMU H3YyYEHHs NpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =12 ki1.) sBnsFOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUH Kak  BaKHEHIIICH
COCTABJIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOWU
JIeXKaT KIIFOYEBbIE MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAyUYHbIX METOJAaX MO3HAHUSA
BEIIECTB M XUMHUYECKHX pEaKIud, HEOOXOIUMBIX ISl MPHOOpETEHUs
YMEHUN OpUEHTUPOBATHCA B MHUPE BEIIECTB M XUMUYECKHUX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIOCOOOB AEATEILHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTuM, copepxaTenbHas XapaKTepUCTHKA 1IeJIed U 3a/1a4 U3y4YeHUs
IIpeIMETa B IPOrpaMMe 110 XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPHMOPUTETAMHU B CHUCTEME cpeaHero oduiero odpasoBanus. CerogHs B
IpEenoJlaBaHuM  XUMHM B OOJbIIEH CTENEHH OTHAETCAd  MPEANOYTEHUE
MPAaKTUYECKOH KOMIIOHEHTE COAEpKaHusd OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa3oBaTeIbHON OpraHu3alyy, BIAACIOLIEr0 He
HA0OpOM 3HaHUU, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOco0aMHu U
YMEHUSMH aKTHBHOTO IOJIYYEHHS! 3HAHUU U NPUMEHEHHUS MX B PEalbHOW KU3HU
JUTSL peLIEHUs TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM mpu H3y4YeHUM MpeameTa «XUMUs» JOMHHUPYIOIIEE
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus o0yJarolmMxcsl K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUVIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
peuieHnil B KOHKPETHBIX U3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

¢opMupoBaHne y OOyyaromMxcs KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETECHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAUEHUE IJIsi Pa3JIMYHBIX BHJIOB
NeATEIbHOCTH: pElIeHHs MpoOJieM, MOoucKa, aHajau3a U 00paboTKu MHGOpMALIHH,
HEOOXOAMMBIX JUIsl MPUOOPETEHUs! OmbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B I[IO3HAHMM XHMHH, a TaKXe 1 OLUEHKHM C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHHSA BEUIECTB W XHUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYAFOIIMXCS: CIIOCOOHOCTH CaMOCTOSATEILHO IIPHOOPETaTh HOBBIC
3HAHMS 110 XMMHHU B COOTBETCTBHHU C KM3HEHHBIMHU MTOTPEOHOCTSIMH, UCITOIH30BAThH
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTUH JIJIS IMOWCKAa W aHaln3a y4eOHOH u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUH XUMUIECKOTO COJICPKAHUS;

dbopMHupOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS aCCOMMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPHU IUIAHUPOBAHWHM W TPOBEICHUH XHUMHUYCCKOTO
DKCIICPUMECHTA;

BOCIIUTAaHUE Yy OOydYarommuxcss YOCKICHHOCTH B T'YMaHHUCTHYCCKOH
HAIIPaBJICHHOCTH XHMMHH, € Ba)XHOM POJM B PEIICHHHM TIOOAIBHBIX IMPoOIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOTHEHUS SHEPTETHUECKIX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOIIEHUSI K TIPUPOJEC W CBOEMY 3J0POBBIO, a TakKe IMPUOOPETEHHUS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMHA I IPHHATHS TPAMOTHBIX PCIICHHHA B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpeaHero oOmero o0pa3oBaHUS MPEAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEeAMETHOW o0mactu «EcTecTBEeHHO-HAYYHBIC
IPEAMETBI».

OO611ee Ynciio 4acoB, OTBEIEHHBIX JJIs1 U3YyYEHUs XUMUM, HA 0a30BOM YPOBHE
cpeaHero oomero oopasoBanus, coctapisier 68 yacos: B 10 kinacce — 17 gacos (0,5
yacoB B Hegeno), B 11 kimacce — 17 wacos (0,5 yaca B Hemenmo), B 12 ximacce — 34
yaca (1 gac B Hemeno)



COAEPXKXAHUE OBYYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

IIpeameT opraHnYecKol XUMHUH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTEpUANOB. Teopus CTPOCHHsSI OPraHMYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omoisorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuUKalMU OpraHuyecKux BeuecTB. HomeHkmnarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TpPUBHAJIbHBIE Ha3BaHMS
BKHEHIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

DKCHepUMEHTAIbHBIE METOJbl HM3YYEHHUs BEIIECTB M HX MpPEBpaIlCHUIl:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepuajgaMud Ha HX
OCHOBE, MOJIEIIMPOBAHME MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILIECHUIO OPTaHUYECKHUX BEIECTB
IIpYU HarpeBaHuu (IJI1aBJIeHHE, OOYTIMBAaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiliie NpPeJCTaBUTENN alKaHOB: (U3NYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOPEeHMs), HAXOXKIEHHE B MPUPOJE, NOJyuyeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHUYECKUN psl. DTUIECH U MPONUJIEH —
OpocTeiilie NpeCTaBUTENN AalKeHOB: (U3NYECKMEe M XHMHUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, THApaTallUd, OKHUCICHUA U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtanuen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BaKkHEHIIHe
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lodydeHne CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKAHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETHIIEH
— TMpPOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, TaJOT€HUPOBAHUS, THIpaTaLUH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U TIpUMEHEHHE. 10/1yon:
cocmae, cmpoeHue,  Quauyeckue U  Xumuueckue — ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NOAYYeHue U npumereHnue. TOKCHYHOCTb



apeHoB. ['eHeTHueckass CBsSI3b MEXIY YIVIEBOJOPOJAMH, NPHHAMJIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YrIEBOAOPOAOB. I[IpupomHbIl ra3 W MOIyTHBIE
HedTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. Crocobsl mepepaboTku HedTu:
NEPETOHKAa, KPEKUHI (TEepMUYECKHUI, KaTamuTUdeckuil), nuponus. [IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBIH
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMS BEIIECTB M WX IPEBPAILCHHA:
O3HAKOMJIEHHE C 00pa3llaMH IUIACTMACC, KaydyyKOB M PE3HHBI, KOJUIEKLIUU
«Hedptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
rajJOr€HONPOU3BO/IHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOIyYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHeie 3a1aumn.

Bbluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuud (Maccel, 0O0OBEMA,
KOJIMYECTBA MCXOJHOT0O BEIIECTBA MJIM IMPOJIYKTA PEAKIUHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

11 KVIACC

OPTAHNYECKASA XUMUA

Kucnopoacoaepxaime oprannuecKue CoeANHeHUst

[IpenenpHble OOHOATOMHBIE CHOUPTBHL. METAaHON W JTAHON: CTPOCHHUE,
¢usznyeckue W XMMHUYECKHE CBOMCTBa (peaklMM C aKTUBHBIMU MeTajlslaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), NpUMEHEeHue. BoaopoaHble CBsI3U MeXAy
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaTroMHble  COUPTBL. OJTWIEHTJMKOIbL W  TIIMLEPUH: CTPOEHUE,
bu3nueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUICHTIIMKOJIS.

@deHoJI: CTPOCHHE MOJIEKYJIbl, (U3NYECKHME M XUMHUYECKHE CBOMCTBA.
ToxcuuHocTh (henona. [lpumenenue gpenona.

Anpaeruapl U Kemowuwvl. DopManbIervi, aleTalbJICru/l. CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (PEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KAauECTBEHHbBIE PEAKLIMH ), IOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUECKhe U XMMUYECKHEe CBOWMCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TepruuKaiim), noaydyeHue 1 NpuMeHEHHeE.
CreapuHoBasi ¥ OJICMHOBAs KUCIOTHl KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

Cnoxubie 3¢uUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KuciaoT. [‘maponus
cloxHbIX 3¢upos. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.



VYrieBompl:  cocTtaB, KiacCUUKAIMS ~ yraeBOAOB  (MOHO-, JAH- W
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), okucieHue amMmmuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIFOKO3bl), HAXOXKJECHHUE B NPHUPOAE, NMPUMEHEHHE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupojasbsle noaumepsl. CTpoeHHe Kpaxmana U
nenono3bl.  du3nueckue M XMMHUYECKME CBOWCTBA Kpaxmaia (THApOJIHS,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB W HUX MpEBpaIlCHUIl:
MpOBE/ICHNE, HAONIOJCHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCcTBOPOM OKCHAA
cepedpa(l) u runpoxcumom wmeau(ll), B3aumopeiicTBUE Kpaxmana C HOIOM),
MPOBEJICHHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnslie 3amaun.

Boluucnenuss mo ypaBHEHMIO XHUMHMUYECKOW peakiuud (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIIMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI KaKk amM(pOTepHbIE OpraHuueckue coeauHeHus. dusnveckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumab.

benkun kak mOpupoaHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpPHYHAs W TpETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCNepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAICHUIA:
HaAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMosIeKyJISIpHbIE COeIMHEHUS

OCHOBHBIC MOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
MOJIMMEpHU3AIU U MOJTUKOHEHC AL

DKCIepUMEHTANbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HAKOMJIEHUE ¢ o0pa3llaMH MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.



Peannsanus MexXnpeaMeTHbIX CBSI3€U NPU U3YYEHUN OPTaHUYECKOW XHUMUH B
10 kiacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATHI, TaK W MOHATUH, SBIIOIMIMXCA CUCTEMHBIMH JJIsi OTACIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKIIA.

OO11ue ecTecTBEHHO-HAay4UHbIE MTOHATHSL: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KJIacCU(PUKAIUs, NEPUOJUYHOCTh, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®uzuka: MaTepus, DSHEprus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHHE
BELIECTBA, (PU3MUECKHUE BETUUYHUHBI U €JMHULIBI UX U3MEPEHHUS.

buonorus: kmerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboToCcHHTE3, OMOJIOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YIJIEBOIBI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHbIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypceBl.

TexHonorus: mNHILEBBIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE MperapaThl, MaTepHabl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

12 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBBI XUMHH

XAMUYECKHM dJeMeHT. AToM. SIpo aroMa, H30TONBI. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOGHHOCTH pacIpenesieHrs JJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnoanueckuii 3axkoH u Ilepuoanyeckas cucreMa XUMHUYECKHUX 3JIEMEHTOB
. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u Ileprognyueckoil cUCTEMBI
xumuyeckux snemeHToB . M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHYECKUX JJEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJOXKHBIX BEIIECTB MO TPyINIaM U MepUOoaM.
3HaYCHUE IEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHYECKOM CBS3U
(KOBaJICHTHAsI HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTaJinyeckas). MexaHu3Mbl
o0pa30BaHUsI KOBAJEHTHOM XHMMHYECKOW CBsI3U (OOMEHHBII M JOHOPHO-
akienTopHbeii). BomoponHas cBsizb. BaneHTHOCTb. DJIEKTPOOTPULIATEIIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIECTBA. [HIbl KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 1051 BEUIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Howmenxknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMyecKkas CBA3b HEOPTaHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKON XWMHHM. 3aKOH COXPAHEHHsS MAacChl BELIECTB,
3aKOH COXPAaHECHUA W MPEBPALLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOE€ paBHOBecue. DakTOpbl, BIUAIOIIME HAa COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

Onekrponutuueckas aucconuanus. CuiabHbIe U ciialdble eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HUX NPEBPALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucrema xumuueckux snemeHToB J[. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMUECKUX PEHIETOK, HAOMIOJACHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUIa
BOJIOPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONPEACICHUE CPEIbl pAaCTBOPOB BELIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOpPA, pEaKIHMH HMOHHOTO OOMEHA),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuérHble 3anaum.

Pacuétel 1O ypaBHEHUAM XUMHYECKMX pEAaKIMHA, B TOM YHCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUETBl C MCIIOJIB30BAHUEM IIOHSITUS «MacCOBas
JIOJIS1 BELIECTBAY.

Heopranuueckass xumust

Hemeramner. Ilonoxkenne HemerawioB B llepuomndeckoit  cucreme
xumuueckux sneMeHToB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAXXKHEHIIUX HEMETAUIOB (TajoTreHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS) W WX  COCINUHECHHA  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAIJIOB U UX COCIMHEHUM.



Merannel. lonoxxenne meramnoB B Ilepuoandeckor cucTeMe XHMHYECKHX
anemeHToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOUEK
aToMOB MeTa/uioB. OOmme ¢usndeckue cBoicTBa MeTauioB. CIUlaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUN PsAJl HAIPSHKEHUM METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHM, KaJWM, KaJIbIUH,
MarHui, alfOMUHHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COECIUHEHUM.

Obmue cnocoObl moimyueHus: MeTaiioB. [IpumeHeHHe MeTauioB B OBITY H
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpALICHUIL:
U3ydeHue Koiuiekuun «Meramibl U CIUIaBb», 0Opa3lOB HEMETAIOB, PEIICHUE
HKCMEPUMEHTAIBHBIX 3aJ1a4, HaAOJIOJICHUE U ONHCAHUE JEMOHCTPAIIMOHHBIX U
J7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE THAPOKCHIA ATIOMUHHUSA C PACTBOPaAMU
KHCJIOT U IIEJ0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnsle 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLUHUH BEIIECTB,
pacuérbl Macchl (00BbEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJIHO
U3 BELIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B o0ecne4eHUH SKOJIOTMUECKOM, SHEPreTUYECKOM M MUILEBOM
0e30MacHOCTH, Pa3BUTHH MeAMLMHBL. [loHSATHE O HAy4YHBIX METOAax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBinenuss 00 OOMMX HAYYHBIX HPHUHLMIAX [POMBIIIJIEHHOTO
IIOJIyYEHHUs] BXKHEUILINX BEILIECTB.

UYenoBek B MHpe BELIECTB M MATEPUANIOB: BAXKHEHIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTepuaibl, KpACKH, CTEKJIO, KepamuKa,
MaTepuaiibl JJIsl JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPTaHWYECKUE W MUHEPAIbHbBIC
yI00peHHUS.

XAMHUSA U 310pOBbE YEJIOBEKA: IIPaBUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOrO MCIOJIb30BAHMS MpPEnapaToB OBITOBOM XWMHUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed TNpU  HM3ydYeHHMH OO0mmed u
HEOPraHW4YecKoN XUMHUH B 11 Kacce oCylIeCTBISIETCS YEPE3 UCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHH, TaK W TOHATHH, SBJISIOLUIUXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4dHbId (akT, TUMoTe3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOIEHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



®dusuka: MaTepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBAa, (PU3NYECKUE BEIMYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: kieTka, opraHumsM, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
PECYPCHIL.

TexHosOrus: XUMUYECKash MPOMBIIUIEHHOCTh, METAJUTYyprusi, MpOU3BOACTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEIbCKOXO35MCTBEHHOE MPOM3BOJICTBO, MHILEBAs
MPOMBIILICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
ANIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHNMA ITPOIT'PAMMBI 110 XUMK
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
OoOyJaronuMuUCs TPOTpaMM CpEeIHero oOmero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM). HaydHo-MeTomuueckod OCHOBOW  JIA
pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI MPOTpamMM CPEIHETO OOIIETro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM € CHCTEMHO-IEATEILHOCTHBIM TOIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpEIMeTa «XHWMHs» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYaIOIIMMHCS POCCUMUCKONW TPaKIaHCKOW HJEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPEICIICHUIO;

HaJIM4Khe MOTUBALIMU K 00YUEHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUU JTUYHOCTA HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATETPHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAHOBKAMH, TPHUCYIIIUMHU IICIIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIMYKUE NMPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
eI ¥ CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PpE3yJbTaThl OCBOCHHS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
COMHCTBE YYCOHOW ¥ BOCIUTATEIBLHON JEATEILHOCTH B COOTBETCTBHHM C
T'YMaHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMHU
U HJiealaMd POCCUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHITHIMU B OOIIECTBE
HOpMAaMH W  TIpaBWJIAMH  TIOBEJICHHUS, CIOCOOCTBYIOIIUMH  TIpoIlleccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTH
00y4aromuxcsl.

JIn4HOCTHBIE PpE3yJbTAaThl OCBOCHHS TpeaMeTa «XUMHUS» OTPaXKaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILBHOW W TMPAKTUYECKOW JEATEIHHOCTU
0Oy4JaronuXcsl 1Mo peaju3alii MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B
YJaCTH:

1) rpasaIaHCKOro BOCIIMTAHUS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 0053aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTABIICHUS] O CONMAJIBHBIX HOpPMax U TpaBUjaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESATENBHOCTH TPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BBIIIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apryYMEHTBI JIPYTUX MIPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

[IECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUECTBEHHOU XUMUMU;

YBOXEHUSI K TPOIECCY TBOpUECTBAa B OOJACTU TEOPUU U TPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh PE3yIbTaT
JUIMTEIBHBIX  HAOJIOACHUM, KPOIMOTIUBBIX  HAKCHEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

WHTEpeca M TIO3HABATEIbHBIX MOTHBOB B TOJYYCHUH U TMOCIEAYIOIIEM
aHanau3e MHQPOpMAIMU O MEPEIOBBIX JOCTUXKEHUIX COBPEMEHHON OTE€UECTBEHHOM
XMW,

3) IyXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHHS:

HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMHU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOpaJbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH,

TOTOBHOCTHU OLICHMBATh CBOE TMOBEJEHUE U TMOCTYIKH CBOUX TOBAPHUILEH C
MO3UIIMHA HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHUE TOCIEJICTBUN OSTUX
MOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEW 310poBOro U Oe3omacHoro oOpasza KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3HUYECKOMY H
MICUXUYECKOMY 30POBBIO;

cCOOIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalieHusi C BeliecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIILHOCTH;

MOHMMAHUS [IEHHOCTH TIPaBWUJl HWHJUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUAX, YTPOXKAIOUINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEJACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIUTAHUS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4e€OHO-MCCIIeIOBATEIhCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpPYruxX BHUAAX
NEeSTENbHOCTH;

YCTAaHOBKA Ha aKTHMBHOE Yy4yacTHE B PEHICHUH MPAKTUYECKUX 3aaad
COIIMAJILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO0 MPOGECCHil pa3IndaHOro poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHHS MPEIMETHbIX 3HAaHUI M0 XUMUU;



YBAXEHUS K TPYAY, JHOJIAM TPyAa U pe3ysbTaTaM TPYIAOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBUIYAIbHONW TpPAaeKTOPHUU
oOpazoBanusi, Oyayuied mnpodeccun U peanu3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUU, HUHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rHYeCKOTr0 BOCIIUTAHMSI:

IKOJIOTUYECKU IIeJIECOO00PA3HOTO OTHOILICHHUS K MPHPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HAa 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIUSHUS
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COLIMAIIBHOMN CPEIBL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUNW XUMHH  JUIS
peLIEeHUs] BOIIPOCOB PAlMOHAIIBHOTO PUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHd OKpYyXKarLIEH
IPUPOAHON Cpejie, YMEHUS MPOTHO3UPOBATH HEOJIArONMPHUSTHBIE JKOJIOTUYECKHE
MOCJICICTBUS IPEANTPUHUMAEMBIX JICUCTBUM U MIPEIOTBPAIIATH UX;

HaJIM4Yusl PA3BUTOrO 3KOJIOTMYECKOTO MBILIIIEHUS, YKOJOTHYECKON KYJIBTYPHI,
OIIbITa JEATEIbHOCTH 3KOJIOTUYECKOU HaIPABJICHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHON M COLIMAIIBHOU
IIPAKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSITH HACOJOTUHU
xemo(poouu;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeuUKA XUMUU KaK HayKd, OCO3HaHMUS €€ pojau B
(OpMHpPOBaHMU PALMOHATBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXAIOLEM MHUpPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJIeM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0CO0OOM 3HAYUMOCTH XUMHUHU Uil COBPEMEHHOMU
UUBWIM3AUA: B €€ TYMAHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO3JJaHMU HOBOMW 0a3bl MaTepUaIbHON KYJbTYpbl, PEIIEHUHU TI00ATBHBIX MPoOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETUYECKOM, MUIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCICYCHUH YCIOBUN
YCHEIIHOIO0 TpyJla U SKOJOTMYECKH KOMMPOPTHOM IKH3HM KAXKIOTO 4JIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: TIOHMMAaHUsS CYIIHOCTH METOJIOB
MMO3HAHUSI, UCTIOIh3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJTy4aeMble 3HAHUS JIJIA aHaIu3a U OOBSICHECHUS SBJICHHUM OKPYXKAIOIIETO MUpa U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS JIeJ1aTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE HAy4yHbIX (AKTOB © MMEIOIIMXCS JIaHHBIX C 1EJbI0 MOJXy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaILIUX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K 0COOCHHOCTSM TpyZa B pa3lIMuHbIX cepax npodeccuoHanbHOU
JESITEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XHUMHUS» Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMHUpOBaHUS ~ MHPOBO33PECHUS oOy4Jaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHBIC MOHITHS, OTPpaKarolIue
IIEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeuupuKy METOJI0OB IO3HAHUS,
HCTIONIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTrUsl, SIBICHHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIe0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCAJIbHBbIC yueOHbIEC NCHCTBUS (ITO3HABATEIbHbIC, KOMMYHUKATUBHbIE,

PEryJISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKIMOHAIBHON
I'PaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTh 00yYaronmxcs UCIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHHKATHBHBIMA W  PETyJISTHBHBIMU
JICUCTBUSIMH.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU No3HAaBaTeJIbHLIMH
JeHCTBUSIMU:

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITeTbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MIOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPHUEMBI JIOTUYECKOTO MBINUJICHUS —
BBIJICJISITh XapAKTEPHbIE MPHU3HAKU MOHITUM M YCTaHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHU;

BBEIOMpPATh OCHOBAaHWS W KPUTEpUH IS KIacCH(PUKAMKM BEMIECTB U
XUMHUYECKUX PEAKIIUN;



yCTaHaBJIMBAaTh MPUYMHHO-CIECJICTBEHHbIE CBSI3M MEXKAY H3y4aeMbIMU
SBIICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, JIETYKTUBHBIE, IIO
aHAJIOTUU), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEUHS B paccMaTpUBAEMbBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MPUMEHSTH B TPOIECCE MMO3HAHUS, UCIIOIb3YEMbIC B XUMHUU CHMBOJUYCCKUC
(3HAKOBBIC) MOJIENIN, TPEOOPA30BEIBATH MOICIBHBIC MTPEACTABICHHS — XUMUYECKHM
3HaK (CHMMBOJI) OJJIeMEHTa, XUMUYeckas QopMylsa, ypaBHEHHUE XUMHUYECKOU
peaKklMy — TMPU PEIICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUECKUX 3ajad,
IPUMEHSTh Ha3BaHHbIE MOJEIIbHBIC TIPE/ICTABIICHUS ISl BBISIBJICHUS XapaKTePHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHUCCKUX PEAKITHA.

2) 6a30BbIe HCCIIE0BATEILCKIE AeCTBHSA:

BJIAJI€Th OCHOBAMH METOJIOB HAYyYHOTO TMO3HAHUS BEIIECTB U XHMMHUYECKHX
peaKumii;

(bOopMyIMpPOBATH MENIN U 33a91 UCCICIOBAHUS, UCIIOJIB30BAThH ITOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYyIHpPOBAaHHBIE BOIPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CaMOCTOSATCIBHOTO TIUIAHUPOBAHUS U TPOBEICHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIATh 3a XOIOM
mpolecca, CaMOCTOATEIBHO MPOTHO3MPOBATh €r0 pe3ynbTar, (OpMyIMpOBaTh
000011IeHHs ¥ BBIBOJIBI OTHOCUTEIFHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICAOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMbBIT YYCHUUECKOW HCCIEOBATENIbCKOM UM MPOEKTHOU
JESTEIbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MMOMCKY METOJOB pEHICHUS TMPaKTHUYECKUX 3a7ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMUS.

3) pa6ora ¢ undopmanueii:

OPHUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHWKAX WH(opmaruu (Hay4IHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpP)KaHMs, CIPaBOYHBIE IMOCOOWUS,
pecypcbl HTepHeTa), aHaIM3upoOBaTh MHPOPMAILIUIO PA3ITHYHBIX BUIOB U (HOpM
MIPEICTABIICHHUSI, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTHUBOPEUNBOCTD;

(GbopMyIMpOBaTh 3alpPOChl U MPUMEHSATH PA3IUYHBIC METOMBI MPU TOWCKE U
orbope wuH(bOpPMAIMK, HEOOXOJAWMMOW IS BBIMOJHEHUS YYCOHBIX 3aaad
OIPEACIEHHOTO THUIIA;

npuoOOpeTaTh OMBIT KCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopMarmu (cxemsl, rpadyKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);



UCIOJb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa INpu padoTe ¢
XUMHUYECKON HMH(pOpMAIUEil: NpPUMEHATh MEXIpeAMETHblEe ((pusmueckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPbI, HOMEHKIIATYPY:;

UCIIONB30BaTh U MPEOOpa3oOBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HarJIsIJHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMM KOMMYHUKATUBHBIMH J1eHCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOI TeMBbI B XOJI¢ JUAOra W/WIH
JIUCKYCCHH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBaTb CBOM  MPEJIOKEHHUSA
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYNIATh C MpPE3EHTAUMEN pe3yJbTaTOB IO3HABATENBHOWU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO WM COBMECTHO CO CBEPCTHUKAMU NP BHINIOJIHEHUN
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILIECTB, pealu3aliy yueOHOro NpoeKTa U (GOopMyJIUpPOBATH BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM ITyTEM COIIACOBAHUS NO3ULMUN B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAIbHBIMH PeryJIsiTHBHBIMH 1efiCTBUSIMU:

CaMOCTOATENbHO IUIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpeneisid €€ Lenu W 3aJadyd, KOHTPOJMPOBAaTH U IO MeEpe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IMpe/jlaraéMblii aJropuT™M ACHCTBUI mpu
BBIMOJJHEHMH YYE€OHBIX UM UCCIENOBATENIbCKUX 3aJad, BbIOMpaTh Haubojee
3¢ }exTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM TNOJYyYEHHUS HOBBIX 3HAaHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYULIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHaJIN3a
U CAMOOLIEHKH.

HPEIMETHBIE PE3YJ/IBTATDBI

10 - 11 KJIACC

[IpenMeTHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuUMUSD)
OTPaAXaIoT:

c(hOpPMUPOBAHHOCTh  MNPEACTABICHUM O XHUMHUYECKOHW  COCTABJISIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpPA, POJIM XHUMUUA B TIO3HAHWUU SIBJICHUU
OpUPOALl, B (POPMUPOBAHWU MBIIUICHUS W KYJIbTYPHl  JMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM VISl PEIICHUS MPAKTUUECKUX 3a71a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U TPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWM, KOTOpas  BKJIOYACT:
OCHOBOIIOJIararoIIMe TOHATUA (XUMHYECKHMH JJIEMEHT, aToOM, DJJEeKTpPOHHas
000J104Ka aTOMa, MOJIEKYJia, BAJICHTHOCTb, SJIEKTPOOTPHUIIATETLHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (opMmyna (pa3BEépHyTas M COKpalléHHAas), MOJb, MOJSIpHAs



Macca, MOJISIPHBIM 00BEM, YIJIEPOJIHBIA CKeNeT, (QYHKIMOHAJIbHAS TPYIINa,
paguKai, U30MepHs, U30MEPhI, TOMOJIOTUYECKHUIN PsAJl, TOMOJIOTH, YTIE€BOIOPOIBI,
KUCJIOPOJ W Aa30TCOAECPXKAIIUE COCAUHEHHS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUHU U 3aKOHBI (T€OPHUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3bIK XUMHUH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXaluuye B OCHOBE IOHUMAHHMS NPUYMHHOCTH U CHCTEMHOCTHM XUMHUYECKHUX
SBJICHUM, (PAKTOJOTMYECKUE CBEICHUS O CBOWCTBAaX, COCTAaBE, TMOJYYCHHH W
0€30macCHOM HCIIOIh30BAHUHM BAKHEUITUX OPTaHUYECKUX BEIIECTB B OBITY H
NPAKTUYECKOM AEATEIbHOCTU YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOLIME MOHATHUS IPHU
ONMCAHUU COCTABA, CTPOCHHUS U NPEBPALICHUN OPTraHUYECKUX COCAUHECHUN;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJISI
COCTAaBJICHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YPAaBHECHUHW XHUMHYECKUX PpEaKIUH,
U3rOTaBIIMBaTh MOJIETU MOJIEKYJ OPraHWYECKHX BELIECTB JJI WJUIFOCTpPAlUU HX
XMMHUYECKOT'0 U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMJICKHOCTh H3YUYEHHBIX
OPraHWYECKUX BEHIECTB IO HMX COCTaBy W CTPOCHUIO K OMNPEICIEHHOMY
KJIaccy/rpynne coeAuHeHul (yrieBOJOPOJIbl, KHUCIOPOJ U a30TCOAEpKalllue
COCMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHWS IO
cuctematudyeckoit Homenkinarype (IUPAC), a takxke NpUBOAWTH TPUBUAIBHBIC
Ha3BaHUSI OTAEJBHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, AalleTHUIICH,
ATUJICHTJIMKOMb, TIULEpUH, (peHos, (popManbaerus, aneraibIeruj, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsA KUCIIOTA, CTEAPUHOBASL KUCJIOTA, TJIFOKO3a,
bpykTO3a, KpaxmMal, eJUTI0103a, TIUIMH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpTraHUYECKUX COCAUHEHUX (OJMHAPHBIC U KPaTHBIC);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa 1151 0OBbSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOCHUS; 3AKOH COXPAHEHUSI MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
du3nueckue W XWMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPTraHWYECKMX BEIIECTB (METaH, 3TaH, STWJICH, MPOIWICH, alleTHICH,
Oyranuen-1,3, metundyranuen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIIAIepyH, (EHOJI, alleTalbJeTH ], MypaBbUHAs W YKCYyCHas KUCJIOTHI, TJIIOKO3a,
KpaxmMaJl, [eJUII0J103a, AaMUHOYKCYCHAsl KUCJIO0Ta), UJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXAY HUMH YPAaBHEHUAMHU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKLIHUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;



c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
CeIpbsi  (He(Th, MNPUPOIAHBIK Ta3, Yrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE TPUMEHEHHUE TIPOAYKTOB MepepabOoTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIUYMCICHUS 1O XUMHYECCKUM
YpaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
peaKkuMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKINN);

chOpMHPOBAHHOCT, YMEHHMH BIIAJIETh CUCTEMON 3HAHUNW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUSI, UCTOJb3yEMbIX B XUMHUH MPU U3YyUYECHUH BEUIESCTB U
XUMUYECKUX ABJICHUMN (HaOJIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallusIX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MoCcyIol U J1abopaTOpHBIM OOOpPYAOBaHUMEM, a TaKXE€ MpaBuia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSAMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U  BBINOJHATH XUMHYECKUUN
AKCIEPUMEHT (MIPEBpaIllCHHs] OPTaHUYECKUX BEILIECTB MTPU HArPEBAHUU, MOJTyYCHUE
ATUJIEHAa M U3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMH OPTraHUYEeCKUX
BELIECTB, JCHATypalusi OEJIKOB MpU HArpeBaHHM, LBETHHIE PEaKIUU OEJKOB) B
COOTBETCTBMM C TPaBWIAMH TEXHUKH O€30MaCHOCTH TIpU OOpalleHHH C
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, WPEICTABIATH PE3YIbTaThl
XUMHUYECKOTO DKCIIepUMEHTa B (opMe 3amucu ypaBHEHHN COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIUPOBATh BEIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUUYECKYIO
uH(pOpMAIINIO, TIOJIy4aeMylH0 U3 Pa3HbBIX HCTOYHUKOB (CpEACTBA MacCCOBOM
uHdopmaiuu, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJNIOAaTh  MpaBWIa  JKOJOTHYECKU
1eaecoo0pa3Horo MOBEJEHUsT B OBITY W TPYJAOBOM JACATEILHOCTH B LEJAX
COXpaHEHUsl CBOErO 3J0POBBbS U OKPYXKAIOIIEH MPUPOJHOM Cpenbl, OCO3HABATh
OMAaCHOCTh BO3JICMCTBUS HAa JKHUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbici Tokaszatens [IJIK, moscHsaTh Ha mpuMmepax CcrocoObl
YMEHBIIICHUS W TPEJOTBpAICHUS HX BPEIHOIO0 BO3JEHCTBUS Ha OpraHU3M
YeJIOBEeKa;

JUIsT 00OYyJaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHHMSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX ITO3HAHUS BEIIECTB W
XUMHUUYECKUX SIBICHUM;

JUISL CIeNbIX M CHAa0OBUASIIUX OOY4YaloIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XMMUYECKHUX

dopmy.



12 KJIACC

[IpenMeTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOImas M HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHpA, POJM XHMUU B TO3HAHWUU SIBJICHUU
NpUPOAL, B (POPMUPOBAHWUU MBINUICHUS W  KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO M IPHUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKMX  3HAHUW, KOTOpas  BKJIIOYAECT:
OCHOBOITOJIAraoIye IMOHATUS (XUMUYECKUH 3JIEMEHT, aToM, u30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKHUCJICHHS, XUMUUYECKAsT CBA3b
(KoBaJICHTHAs!, MOHHAs, METaJUTMYEeCKasi, BOAOPOIHAsS), KPUCTAIUIMUECKas peIIéTKa,
TANBl ~XUMHWYECKHX  PpPEAKIMH, PacTBOP, JJIEKTPOJUTHI, HEIIECKTPOJIUTHI,
BJIEKTPOJINTUYECKAs JUCCOLMAIS, OKHUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE pPaBHOBECHE); TCOPHUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU JUCCOLUAlMM, nepuoanueckui 3akoH [l. WM. Menpgeneesa,
3aKOH COXPaHECHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU
MPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHMUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTHYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH M 0€301aCHOM HCIOJIb30BAaHUHU BAXKHEHUIITNX HEOPTaHUYSCKUX
BEILIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTAHABJIMBATh UX B3aUMOCBA3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUS TPHU
OIMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XHUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHuss (HOpPMyJ BEIMIECTB W  YpPaBHEHUW XWMHUYECKHX  PEaKIIHid,
cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBHalibHbIE Ha3BaHUS OTIEIBHBIX
HEOPTraHMYECKUX BeIIEeCTB (yrapHblii Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, raméHas
M3BECTbh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OMPEACIATh BAJICHTHOCTD M CTENEHb OKUCIICHUS
XUMHYECKUX AJIEMEHTOB B COCIWHEHUAX PA3JIUYHOrO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYeCcKas, BOJAOPOJAHAS) B COCAMHEHUSAX, THII
KPUCTALIMYECKON pelmETKH KOHKPETHOTO BeIIeCTBa (aTOMHAas, MOJEKYJspHas,
WOHHAasl, METAJUINYECKas), XapakTep Cpelbl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHUM;



c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh IPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeNEHHOMY Kiaccy/rpymie
COEAMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCH/IbI, OCHOBAHUSI,
KHUCJIOTBI, aM(pOTEepHBIC TUAPOKCHIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOAMYECKOro 3aKoHa /.
N. MeHnneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONTYIO, 0O BSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUH;

chOpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMEHTOB |—4 mnepuonoB Ilepruoguyeckoil CHCTEMBI
xuMuueckux snemeHToB JI. M. MennpeneeBa, WCIONB3YysS MOHATHS «s-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPTETUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUYECKUX HJIEMEHTOB M UX COCIUHEHHI
1o nepuoaam u rpynmnam llepuoandeckoi cUCTEMbI XUMUYECKUX 3yieMeHTOB []. 1.
Meniesneena;

c(hOpMUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAAaTh CYLIECTBOBAHUE T€HETUYECKOM CBS3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XUMUUYECKUE PEAKIUU IO
pa3IMUHBIM TPU3HAKaM (YUCITYy U COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
addekTy peakiru, U3MEHEHHUIO CTEMEeHEW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS DPEAKIUN Pa3TUYHBIX
THUTIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHUSI PEaKluii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, TIPH KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIUHU, MOJATBEPKIAOIINE
KAUEeCTBEHHBI COCTAaB pPa3JMYHbIX HEOPraHUYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pacKpblBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajiaHca
3THUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOMN
pPEeaKIMK OT Pa3TUYHBIX (PAKTOPOB; XapaKTeP CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCHUMOCTH OT BHEIIHero Bo3zaeicTsus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh yMEHUN XapaKTEPU30BaTh XUMHYECKUE IPOIIECCHI,
JIeXKalMe B OCHOBE MPOMBIIUICHHOTO MOJIYYEHHS] CEpHOM KHUCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIWX HAyYHBIX MPUHIIMIAX W
HKOJIOTHYECKUX MPOOIEMaX XMMUIECKOTO TIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHHUN NPOBOJUTH BBIYKMCIEHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MacCOBasl JI0Ji BEIECTBA B PACTBOPE», OOBbEMHBIX OTHOILICHUN Tra3oB



Ipy XUMHUYECKUX PEaKIIMSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, TEIUIOBOTO A (eKTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIIIECTB, IPEBPAIICHHS 1 COXPAHCHHSI SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUN COOJII0/IaTh TIPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCY/IOM W J1abOpaTOpHBIM O0OPYIOBAaHWEM, a TaK)Ke MpaBWIa OOpAIICHUS C
BEIIIECTBAMH B COOTBETCTBHH C MHCTPYKIHMSIMH TIO BBITOJHCHHUIO JTa0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMHPOBAHHOCT, YMEHUH IUIAHUPOBATH U  BBINOIHATH XUMHYECKUUN
AKCIEPUMEHT (Pa3JIOKEHUE MEPOKCHAa BOJOPOJA B MPUCYTCTBUHU KaTaau3aTropa,
OTpENCNICHUE CpeAbl PACTBOPOB BEIIECTB C IOMOIIBIO  YHHBEPCAIHLHOIO
UHIMKATOPA, BIUSHUE PA3IUYHBIX (DAaKTOPOB HAa CKOPOCTh XUMHUUYECKOW pEeaKIlui,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIUMU Ha cyib(dar-, kKapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «Metaey U «Hemeramiel»y) B COOTBETCTBHH C IpaBUJIAMU TEXHUKH
0€30MacHOCTH MPHU OOpAIllEHHH ¢ BELIECTBAMH U JaOOPaTOPHBIM O00OpPYIOBAHHEM,
NPEICTaBIATh PE3YJIbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIUii U (HOpPMYyITUPOBATH BBIBOJBI HAa OCHOBE
ITUX PE3yIbTaTOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaLMIO, TOJIYYaeMyKl0 U3 pPa3HbIX HCTOYHHMKOB (CpelICcTBa MacCOBOM
KOMMYyHUKanuu, HTepHeT u ApyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOONIOAaTh  MpaBWJIa  JKOJOTHUYCCKH
IEJI€CO00pa3HOT0 TOBEEHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKpYKAIOUIEH MPUPOAHOM Cpeibl, OCO3HABAThH
OTAaCHOCTH BO3JICHCTBUS Ha KUBBIC OPTaHU3MBI ONPEACIIEHHBIX BEIIECTB, TOHUMAs
cmbpicn mokaszarens I[IJIK, mosicHaTe Ha mnpuMepax CcrnocoObl YMEHBIICHUS U
MPEIOTBPAIICHHS UX BPEHOTO BO3CHCTBUS Ha OPTaHU3M UYEIOBEKa;

JUIsT 00OYyJaronuXcsl ¢ OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3J0POBBS: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHHUS BEIIECTB H
XUMUYCCKUX SBJICHUM;

JUTSI CIICTIBIX M CITA0OBUISIINX 00YYAIONIUXCS: YMEHUE UCTIONIb30BaTh pelibe(HO-
TOYEUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins 1y 3anmucu XuMu4ecKux
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Paznen 1. TeopeTudyeckue 0CHOBbI OPraHUYeCKO XUMUM

[IpenmeT opraHuyeCcKO XUMUH.

11 Teopus cTpoeHUs OPraHUYECKUX 3
coenuHenuit A. M. byrneposa
Hroro no pazneny 3
Pa3nea 2.Yruesonopoasbl
2.1 [IpenenbHbIE YTIE€BOAOPOIbI — AJIKAHbI 2
29 HenpenenbHble yrieBoIopoabl: 6 1
' QJIKEHBI, aJIKa/IUCHBI, AJIKUHBI
2.3 ApoMaTHUYEeCKHE YTIeBOAOPOIbI 3
24 IIpupoaHbIE HCTOYHUKH 3 1
YIJIeBOIOPOOB U UX MepepaboTka
Hroro no pazneny 14
OBUIEE KOJIMYECTBO YACOB 10 17 1 1
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