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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBI  CpeAHEro 001Iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DefepalibHOM  TOCYJapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1elt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS O00YUYaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
collep KaHMs, pPe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThi0 UX
oOpa3zoBaHHOCTH. OHO CHY)KAT 3aBEpLIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyJaroluxcs Ha YpOBHE CpPEHEro o0Iero oOpa3oBaHusl CPeACTBAMU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOrO OIpPENESICHBl B
mporpaMme MO0 XHMUHM € YYETOM CHenU(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT 0CoOyI0 poJib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE Kak O €IUHCTBE
IPUPOABLl M YeJIOBeKa, KOTopoe (OpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIMMBIM YCIIOBUEM YCIICIITHOTO
TpyJda W JKH3HU KaXIoro wieHa oOmectBa. CoBpeMEHHas XUMHS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE



IJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomMHA  npeaMeTa  «XHUMHs»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKkon xumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHMsSI BCEro MHOT00Opa3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O YydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPENCIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OpPraHUYEeCKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAMHEHHI. B Kypce opraHMdeckol XMMHHM TMOJY4aloT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATLHBIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B Hpeamere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl MU3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXXHEMIIKMX BEIIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBaxX M NMPUMEHEHHUH, A TAKXKE O XMMHUYECKUX PEAKLMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MNpOTeKaHus JomnoyiHsgeTrcs B Kypcax 10 u 11 xkmaccos
AJIIEMEHTaMHU COJEP)KAaHMSI, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTtep. OTH 3HaHHA CHOCOOCTBYIOT IOHMMAHHIO B3aHUMOCBSI3U XUMHUHU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBHOM W IMPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOLECCY



TBOPYECTBA B 00JACTH TECOPUU U MPAKTUICCKUX MPWIOKEHUN XUMUH, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0riemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKA OCMBICIUBATh HUHGOPMALMIO U
OpUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWM, penieHUus MWHTEIJIEKTYalbHbIX |
HKCIIEPUMEHTAJILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienoM cojpepxanue yueOHOTo
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHUPOBO33PEHYECKONM OCHOBBI ISl MOHUMAHUS
bunocohckux MaAeH, TaKUX KaK: MaTepUaIbHOE €IWHCTBO HEOPTAaHHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUWA IMYTEM OSKCIIEpUMEHTa U
peIIeHUs] TMPOTHUBOPEYMI MEXKIy HOBBIMH (aKTaMH W TEOPETHYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKxke mpoleM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUN, UMEIOMUX 0a30BOe 3HAa4YeHUE A
pPa3IMYHBIX BHUJOB JICSITEIBHOCTU: pELICHUS TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKONU ACSATEILHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusl XMMHHM Kak Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero ol1iero o0pa3oBaHusi, P OMPEICICHUN
COJICPKATEIIbHOW XapaKTePUCTUKU I1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKON
JEATEIIbHOCTH YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM NMOAXOJ K ONPEACICHUIO LIEJEH H3y4YEeHUs
MpeaMeETa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO AaHHOM TOYKE 3pPEHHUS TJIABHBIMU LIEJISIMU HU3YyYECHUS IpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opMHUpPOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK BaKHEUIIeH
COCTAaBJISIIOIIECH €CTECTBEHHO-HAYYHOU KAapTUHBI MUpPA, B OCHOBE KOTOPOU
JIekKaT KIIIOUEBBIC MOHSTHS, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJ/IaX MMO3HAHUS
BCIIECTB M XUMHUYECKUX peaKIii, HEOOXOAMMBIX ISl MPUOOpETeHUs
YMEHHUN OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUH,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUUECKON 1 MOBCEAHEBHON KU3HU;



e Ppa3BHUTHE YMEHHIA U CIIOCOOOB JESTETLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHCHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOICHUEM  TIPaBHII
0e301acHOro 0OpaITeHHsI ¢ BEIECTBAMH.

Hapsiny ¢ aTuM, copepikaTellbHas XapaKTepUCTHKa IIeNiel U 3a71ad U3ydeHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPHOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoAaBaHNK XUMUU B OOJbIIed CTENeHW OTHAéTCs  MPEANOYTCHHE
NPaKTUYECKOH KOMIIOHEHTE COJCpKaHUs OOydYeHHUs, OpPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWN, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH WU
YMEHUSMHU aKTUBHOTO IOJIYYEHUS] 3HAHUN W NMPUMEHEHHS WX B PEATbHOW JKU3HU
JUTSL PeUICHUS IPAKTUICCKHUX 3a/1a4.

B cBs3u ¢ 3THM TpH W3YyYEHUHM MpeaMeTa «XUMHs» JOMUHHPYIOIIEE
3HAYCHHUE MPUOOPETAIOT TaKKe IIeTU U 33]Ja4uH, KaK:

ananTanys oO0y4arolmuxcs K yCJIOBHAM JWHAMHYHO Pa3BHBAIOIIETOCS MUPA,
dopMHUpOBaHME  HMHTEIUICKTYalbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
caMo00pPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEUIECTBAMU M UX
IpUMEHEHHEM;

dopmupoBanre y OOy4yarOMIMXCsl KJIIOYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIICTEHIIVI), WMCIONUX YHHBEPCAILHOE 3HAYCHUE IS Pa3IUYHBIX BHUJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(POpMaLUH,
HEOOXOMUMBIX IS TPUOOPETEHUSI OIbBITa JEATSILHOCTH, KOTOpas 3aHUMacT
BRXHOE MECTO B TIO3HAHMW XUMHUHM, a TaKXKe Ui OICHKH C MO3UIHA
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MMPUPOAHYIO CPEY;

pa3BUTHE IO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH 00yUYarOIMIMXCs: CIIOCOOHOCTU CAMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HAHUS 10 XMMHHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpPEMEHHbIC MH()OPMAIIMOHHBIE TEXHOJOTHH JJIs TIOWCKA W aHaIW3a y4eOHOU U
HAYYHO-TIONYJISIPHOM HHPOPMAIIMK XUMUYECKOTO COACPIKAHUS;

¢dbopmupoBaHKEe U pa3BUTHE Y OOYYAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOTIOAATEeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NMPHU TUIAHUPOBAHUU M TIPOBEICHUM XHMUYCCKOTO
IKCTIICPUMCHTA,;

BOCIIUTAHWE Yy OOydaronmmxcs yOSKIEHHOCTH B  T'YMaHHCTHYECKOM
HAMPABJICHHOCTH XHMHHU, € BaXXHOW POJIM B PEHICHUH TIIOOATBHBIX MPOoOIeM
PaIMOHAILHOTO MTPHUPOIOIOIE30BAHMSI, MTOTIOJIHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIICHHUS K TPUPOJAE M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETEHHs OIbITa
WCIIOJIb30BaHUS TTOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUA B
CHUTYAIIUSX, CBI3aHHBIX C XUMHUYECKUMHU SBIICHHUSIMH.



B yuebGHOM mumane cpemHero oOmiero oOpa3oBaHMs MPEAMET «XUMHUD)
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM oOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 daco: B 10 kimacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE M010XKeHUsA. CTpyKTypHbIE (hOPMYJIIbI
OpraHWYecKuX BelecTB. ['omMonorusa, wu3omepus. XHUMHUYECKAas CBSI3b B
OpraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Ki1accU(pUKaMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpraHUYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TPUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB W MX NPEBPALICHUN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIMCAHUE AEMOHCTPALMOHHBIX OIIBITOB I10 IPEBPALLIECHUI0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBjIeHHEe, OOYTIMBAaHUE U TOPEHUE).

Yriesoaopoast

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH M 3TaH —
OpocTeiiline NpPEeACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPONUIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJIOIC€HUPOBAHUSA, TUAPATALMN, OKHUCJIEHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIIeH
— MpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTCHUPOBAHUS, THIPATALINH,
rOpeHus), MOJyYEHNE U TPUMEHEHUE.

Apensl. benzoin: cocraB, crpoeHue, (pu3NYecKue U XMMHUYECKHE CBOICTBa
(peakiuu rajJoreHMpOBaHMS U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tomyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, TPUHAMICKAIUMHA K
Pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHbpiii ra3 U IOIYyTHBIE
HedTsaubie ra3el. Hedte u e€ mpoucxoxaenue. CriocoObl nepepaboTku HePTH:



NIEPErOHKa, KPEKUHI (TEPMUYECKHUM, KAaTaIMTUYECKHil), nuposn3. I[IpoayKrsl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yToJb U MPOAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢uznyeckue M XHUMHUYECKHE CBOICTBa (peakuMM C aKTHUBHBIMU METaJUIaMHu,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpaerunpl U kemouvl. DoOpMaNbIETHl, AalETAIBIETHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TpeleibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOeHHE, (prU3HuecKre U XMMHUYECKHUEe CBOICTBa (CBOICTBa,
oOmiue Juisl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CrnoxHble 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBonpl: coctaB, kjiaccuUKalUs ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugom Meau(ll), oxkucinenne ammuadynbiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak H30Mep TIIIOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie mosuMepbl. CTpoeHue Kpaxmaia H
Hewnoo3bl.  PU3NYECKME W XMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).




DOKCHEepUMEHTANBHBIC METOJbI W3YYCHHUS BEIIECTB M WX MPEBPaAICHUN:
MpOBE/ICHHE, HAONIOJCHHE W ONMHMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugoMm Meau(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TIJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerngos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenau(Il), BzammomercTBHE Kpaxmanga C HOJOM),
MPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM IMPOJYKTa PEaKIMH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHuiIecKue COCTMHCHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHBIE OpPTaHWUYECKHE COeAMHEHUS. DU3NIecKue
U XUMUYECKHME CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHa). buojornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCIepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB U HUX IPEBpAIICHUI:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpalisi OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPHU3AlAN, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEUIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M NMPU U3YYECHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBJSIONUXCS CHUCTEMHBIMHU TSI OTACIHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KjIacCUu(PUKaIMs, NePUOAUIHOCTh, HAOIIOJEHUE,
U3MEpEHHE, DKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, DHEPrus, Macca, aToM, DJJIGKTPOH, MOJIeKyJa,
DHEPreTUYECKUA YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOJBI, KUPHI,
bepMeHThI).



['eorpadus: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIINBO,
peCypCHL.

TexHOorus: IHUIIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHUII,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUaIIbl U3
VICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUYECKUe YpPOBHH, MOJAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOOB. INEKTPOHHASI KOHPUTYpaLUsi AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkOoHA U [lepmoamyeckoi CuCTeMbI
xuMuaueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyHlaM M IEpUOJaM.
3Ha4YEHHE [TEPUOTUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BuAbBl XWMHYECKOW CBS3M
(koBaJIeHTHasl HETOJSIpHAs W TOJSpHAsl, WOHHAs, MeTauimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuentopHsil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHusd. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B paCTBOPE.

Knaccuduxarus HEOPraHUYECKUX COCJIMHEHUU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuueckass — peaknusa. Kimaccupukanuss XUMHYECKMX — peakiuii B
HEOPTraHWYECKOM M OPraHWYecKOM XHMHH. 3aKOH COXPAHEHMSI MAcChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHN IPU XUMUUYECKUX PEAKLIUAX.

CKopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHbie U ciiadble 3nekTponuTtsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTpaIbHas, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.



DKCIepUMEHTAIbHbIE METOJIbl M3YyYEeHUS BEIIECTB M UX MPEBpPAIICHUMN:
neMoHcTpanus Tabiui «Ilepuoguyeckas cucrema XxuMuueckux sjaementos . U.
MeHneneeBay, M3ydeHHE MoOJieNied KPUCTAUIMYECKUX PENIETOK, HaOtoJcHUuE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOpPO/ia B MPUCYTCTBUU KAaTAJIM3AaTOpa, OMPEACICHUE CPE/Ibl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX peEakiuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PAcUEThl C HMCIIOIB30BAHUEM IOHSATHUSI «MAcCOBas
JTOJISI BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckonr  cucrteme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAIUX KACIOT, BOAOPOAHBIX COCAUHEHHUI ).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. Ilonoxenne meramnoB B [leprognueckoil cucremMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢uzndeckue cBoiicTBa MeTtaioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAIIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWINMX METAJUIOB (HATPUM, KaJuil, KaJIbIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl monmydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3y4YEHHs BEIIECTB M HX MpPEeBpalllCHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 00pa3Il0B HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3a/]a4, HAOJIOJEHHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKI[M1 Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa WM 00ObEMA ra3oB MO M3BECTHOMY KOJWYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0OeCIiEUeHHH SKOJIOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0e30MacHOCTH, Pa3BUTHH MeAHWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.



[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUIUIAX MPOMBIIIICHHOTO
IIOJIY4ECHUS BaXKHEHIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEpUAJIOB: Ba)KHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBHBIE
yno0peHus.

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKaPCTBEHHBIX
penaparoB, MpaBuia 0E€30MaCHOTO MCIIOJIb30BAHUS MPENapaTOB OBITOBOM XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed u
HEOpPraHU4YeCKOW XUMUH B 11 Kjacce OCyIIeCTBISETCA YEPE3 UCIIOIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX MOHSATHH, TaK W T[OHATUN, SBISIOLIUXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHHTE3, KiIaccupuKaluus, NEpUOJUYHOCTh, HAOIIOACHHE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PATHOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe€ COCTOSIHME BEIIECTBA, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pECYpCHI.

TexHonorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METAJLUTYPTHsl, ITPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaJIOB,
AJIEKTPOHHAs IPOMBILIUIEHHOCTh, HAHOTEXHOJIOT U U.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAMM CpPEIHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTAaTOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICTICHUIO;

HaJIMYHE MOTHUBAIMH K O0YICHHIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKM 0a30BON HAYKU XUMUU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIMXcsi PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
1[EJIN U CTPOUTH KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHS» JOCTUTaroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIEeCTBa, MPUHATBIMU B OOILECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pe3yJdbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEILHON M TMPAKTUYECKON JESITEIbHOCTH
OOy4JaroIIMXcs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOro0 BOCTIUTAHUS:

OCO3HAHMS 00YYAIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIIOPSJIKY;

MPEJACTABIICHUS] O CONMAJIBHBIX HOpPMax W TMpaBHaX MEKIMIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TP CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yYeOHBIX W TMO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;



2) IaTPHMOTHYECKOT0 BOCIIMTAHMS:

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPUECTBA B 00JACTH TEOPUU U MPAKTUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAYKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHam3e MHPOPMAIMH O MEePEAOBBIX JOCTIKEHUSX COBPEMEHHOW OTEYeCTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 370poBOoro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJl 0e30mMacHOr0 OOpallleHHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAHUSI LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCIEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIEeHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANpPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3IudyHoro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOHM TPaeKTOPHUHU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
oTpeOHOCTEH 00IIIeCTBAa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:



DKOJIOTMYECKH 1IEJIECOOOPA3HOr0 OTHOLICHHS K MNPHUPOAE, KaK HCTOUYHHKY
CYILECTBOBAHMS )KM3HHU Ha 3EMIIE;

NOHMMAaHHUA TJI00AJBHOIO XapakKTepa 3KOJOTHYECKUX Mpo0JieM, BIIMSHUSA
DKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHON CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH MCHOJIb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEHWCTBHM, NPHUHOCAIIMX Bpel OKPY’KaIOIIEH
IPUPOTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATOMPHUSITHBIE IKOJIOTUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIUYHS PA3BUTOrO HKOJIOTMYECKOTrO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKOHN HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILLIECTBEHHON MPAKTHKHY;

NOHMMaHUA CHeUM(UKHM XUMUU KaK HAayKd, OCO3HaHHMA €€ polu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBICHUs 00 OKpYXaroIleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YENOBEKa, B
NO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pElIEHUH MpOOJEM COXpaHEHUS
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UMBUIIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOW pOJIM B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbl, pELIEHUHU TI00aNbHBIX MPOOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIEIIHOTO TpyJa M SKOJOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHUSA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUs! SIBJICHUN OKPY’KaOILEro MUpa u
IPOUCXOASAIINX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C UEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasiudHbIX chepax mpodeccruoHaIbHOMI
NEeSATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUSI Y4€OHOIrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero oOuiero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4aIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)kKarouue
IEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIE Y4eOHbIE NEUCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecCIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEWCTBUS B IO3HABATEIIBHON M COLIMAIIBHOM MPAKTHUKE.

MertanpeqMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH UM  PEryJISTUBHBIMU
JCUCTBUSIMH.

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMHU
AEeCTBUAMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
WCITIOJIb30BaTh COOTBETCTBYIOLIUE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUM;

BBHIOMpPATh OCHOBAaHUA W KPUTEPUHM JJIs KJIacCU(PUKAIUU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAaHABJIMBAaTh MPUYUHHO-CJIECACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B paccMaTpUBAEMbIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCTIONB3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATEIBHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUA.

2) 6a30BbIe HCCJIeI0BaTEIbCKHE NeiiCTBUA:



BJIa/IeTh OCHOBAaMHU METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB M XMUMHUYECKHX
peakuuit;

bopMyIMpOBaThH 1IENIM U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOSITETILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIHMpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHHO IOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IOUCKY METOJIOB PpELICHUS TNPAKTUYECKUX 3a/4ad, MPUMEHEHHUIO pa3INYHbIX
METOJI0B MIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPoOpManuu (HAy4HO-
NOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOIO COJEp)KaHHUsA, CIpPaBOYHBIE IOCOOuS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HEMPOTHUBOPEUUBOCTH;

dbopMynTupoBaTh 3aMpPOChl U MPUMEHATH Pa3IWYHBIC METOABI MPU TOWCKE U
orbope wuHPOpMaNMK, HEOOXOAMMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CpEACTBA
HaTJISTHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUAJIOTa W/WH
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIHMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKCHHOH 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUHU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3alui y4eOHOro mpoekta u (GopMyIupOBaTh BHIBOIBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHHUS MO3ULUN B
x0J1e 00CYXICHHS 1 OOMEHA MHEHUSMH.



OByajieHUe YHHMBEPCAJbLHBIMH PeryJsiTUBHBIMH JI€/iCTBUSIMU:

CaMOCTOATENILHO IUIAHUPOBATh M OCYILIECTBISATh CBOIO I103HABATEIBHYIO
NeSATEIbHOCTh, Ompenesisis e€ Leau W 3aJauyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBINIOJIHEHUU YYEOHBIX U HUCCIENIOBATENbCKUX 3ajad, BbIOUpaTh Hambojee
3¢ dexTuBHBIN Ccroco0 HMX peneHuss ¢ y4ETOM TOJy4YeHHUS HOBBIX 3HAHUUA O
BEIIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOHM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
npupoasl, B (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHUsI IPAKTUYECKUX 3a]1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPUPOAHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIAraroIIMe TIOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTasi U COKpaIl€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM CcKeneT, (yHKIHOHANbHAs Tpymna,
pajuKail, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpX AIIUe COCAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJIYYCHHH U
0€30MacHOM HCIOJb30BaHUU BAXKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA,;

c(OpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSTHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
ONMHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COSTMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIiéHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHYECKOT0O U IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAIC)KHOCTh W3YYEHHBIX
OpPraHMYECKUX BEIIECTB 110 HMX COCTaBY M CTPOCHUIO K ONPEeACIEHHOMY
KJIaccy/Tpynmne CcoeauHeHUuW (YriaeBOJOpOJIbI, KHUCIOPOJ | a30TCOJEpIKallne
COCJIMHEHHS, BBICOKOMOJICKYJIAPHBIC COEIWHEHMs), JlaBaTh WM Ha3BaHHUS IIO
cucremarndeckord HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAJIbHBIC
Ha3BaHMUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOMMICH, AalleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (eHoJ, (hopMaabaeru, areTaablAerua, MypaBbUHAs
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCIUHEHUAX (OMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1j1si 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJb,
TIIMLEePUH, (EHOJI, aleTalbJeru, MypaBbiUHasi U YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIUil ¢
MCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU W
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAaHUW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBbIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMHM M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIICHUsS C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHUHN TUTAHUPOBATH W BBHITIOJHATH XUMHYECKHMA
HKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB NMPU HATPEBAHUU, TIOJTyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATYypaIusi OCIKOB NMPU HArPEBaHWUU, I[BETHHIC PEAKIMH OEIKOB) B



COOTBETCTBHUM C TMpaBWJIaMU TEXHUKA OE30MaCHOCTH TMpuU OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABISATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(popMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaruu, UuTepHeT 1 apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B HEIIX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS HX BPEIHOTO BO3JEHCTBUSI Ha OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUSI BELIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CIENBIX M CHA0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nms 3amucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIass U HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMUU B TIO3HAHWU SIBJICHUU
npuponbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAraloMIfe MOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBajieHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAIUIMYECKas peiieéTKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHUYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHWMAaHHS NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,



coCTaBe, MOJIyYeHUHU U O€30IaCHOM HCIIOJIb30BAHUH BXKHEUITNX HEOPTaHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOU EATEIBHOCTH YEIOBEKa,

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XApPAKTEPHbIC MPU3HAKU MOHITHUMH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

C()OPMUPOBAHHOCTh YMEHUU HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBiI€HUs (OpMyJ BEUIECTB M  YPAaBHEHUMM XUMHUYECKHUX pEaKLUy,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJIEHTHOCTh M CTENICHh OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpelpl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KIacCy/TpyIe
COEMHEHMH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAaJLIbl, OKCUbl, OCHOBAHUS,
KHUCJIOTBI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbICI MEPUOANYECKOro 3aKkoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoil cCucTeMbl
xumuueckux aemeHtoB JI. M. MeHneneeBa, MCHOJIb3ys TOHATUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKue YPOBHI, OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCIMHEHUU
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IMYHBIX  KIIACCOB,
IIOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IMIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHUYECKUE PEAKIUU TI0
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCJICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUi pa3IUYHbIX
TUIIOB, TIOJIHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTH YMEHUN TPOBOJUTH PEAKIUH, TOATBEPHKAAIOIINE
KA4YECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH



OMBITHBIM IMYTEM HMOHBI, MPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aehctus (mpunnum Jle [latense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JeKalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIEMax XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYaCTBYIOUIUX B pEaKlUu
BEIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPaBWIIA TTOJIb30BAHUS XUMHUECKON
MOCYJIO W JTabOopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE MpaBWia OOpallieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENeHNEe Cpebl PACTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIlu,
peakiu MOHHOTO OOMEHA, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMam «Metaiey U «Hemeramib») B COOTBETCTBHHM C TPaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOPMYIUPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, MaTepHeT u aApyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  TpaBUjia  AKOJOTHYECKU
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITENIBHOCTH B IEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbS U OKPY’KaIOIEeW MPUPOJHON Cpellbl, 0CO3HABATh
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbpicn mokazarens [IJIK, mosCHATP Ha mTpuMepax CHocoObl yMEHBIICHUS H
MpEAOTBPAICHUS UX BPEIHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIsl OOYYarOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBanmue pa B U TeM " BbI
Ne ni/m HporpaMmbi PAAETO ¢ Beero Konrpoabnsie IIpakruuyeckue f:é p?:f 0(:3 aT:J)ILHLI e
padoThI padoThI pecypesr
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHble yraeBoAOPOAbl — aJKaAHbI 2
29 HenpenenbHbie yrieBoaopoIbl: alKeHbI, 6 1
QJIKa/IUEHBI, aJTKUHBI
2.3 ApomaThuecKkue yrieBogopoabl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1
UX mepepadoTKa
Hroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:kanue oprannyecKkue coeiuHeHust
3.1 Crnuptsl. Oenon 3
3 Anpaeruabl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upsl
3.3 VrneBoasl 3 1
Hroro no pazgeny 13
Pa3znea 4. A3oTconepxaiye OpraHudecKkue coe{uHeHust
4.1 AmuHBI. AMUHOKHUCTOTHI. benku 3
Uroro no pazgeny 3

Pa3pnen S. BeicokoMOJIeKY IS pHBIE COCAUHEHHUSA




5.1 \ [Tnactmaccel. Kayuyku. Bojgokna
Hroro no pazneny
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM udponbie
Ne i/ EpOrPAMMEI pa Beero Kontpoabubie IIpakTnueckue f)]gp(al:f OBAT e.l)'lbl-lbl e
padoTshI padoTshI pecype
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crtpoenue BemniecTBa. MHOrooopasue 4
BEIIIECTB
1.3 XHWMHYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi Xummusi
2.1 Meraiibl 6 1
2.2 Hewmeramsl 9 1 1
23 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX )
BEIIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUS U )KA3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KonuyecTBo yacos
Ne Tema ypoka
/i Beero Kourpoubnbie IIpakTHyeckue
padoThI padoThI
1 [IpenMeTt opraHnyeckoil XuMuu, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE 1
) Teopust crpoeHus oprannyeckux coeauHenud A. M. bytiepoBa, €€ OCHOBHBIE 1
M10JIO’KEHHUS
3 [IpencraBnenue o knaccudukanum opraHMuecKux BemecTB. Homenkiatypa 1
(cuctematuyeckasl) U TpUBHAJIbHbIE HA3BaHUSI OPraHMYECKUX BEIECTB
4 AJIKaHbI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHH psiJT 1
5 MertaH 1 3TaH — NPOCTEHIINE NIPEACTABUTEIHN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTUJIEH U IPOIUJIEH — MPOCTEHIINE TPEICTABUTENIN ATKEHOB 1
8 [IpakTuueckas padora Ne 1. «[lomyueHue STuiIeHa U U3yYSHHUE €TO CBOMCTBY 1 1
9 Anxanuensl. byraguen-1,3 u metminoyraauen-1,3. Ilonyuyenue cuHTETHYECKOTO 1
Kay4yKa U pe3UHbI
10 AJ‘IKI/IHIiIZ COCTaB M 0COOEHHOCTH CTPOEHMSI, TOMOJIOTMYECKHH psil. AlleTUIIeH — 1
POCTEHIINN IPEICTaBUTENb ATKUHOB
11 Brluncnenus 1o ypaBHEHHUIO XUMHUYECKON PEaKIINH 1
12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh apeHOB 1
13 ['eHeTHyecKas CBSI3b yIII€BOJOPOAOB, IPUHAUICKAIIMX K Pa3IMUHbIM KJlaccam 1
14 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB: IPUPOAHBIN a3 U NOMYTHBIE HEPTSIHbIE 1
rasbl, He()Th U MPOAYKTHI €€ epepaboTKu
15 [IpupoaHble HCTOYHUKHU YTJI€BOZOPOIOB: MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 1
ras3sl, He)Th ¥ IPOJYKTHI €€ nmepepaboTKu
16 KonTtposnbHas padota no paszeny «YTriaeBoaopoab» 1 1
17 [IpenenpHbIE OAHOATOMHBIE CIUPTHI: METAHOJI U 3TaHOJ. BomopoaHas cBs3b 1
18 MHOroaTroMHbIE CIUPTHI: ITUIEHTIUKOIb U TITULIEPUH 1
19 @DeHOoJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE 1




20 Anpaerupl: GopMambACTU U alleTAIbICTH . ATICTOH 1

21 OmHOOCHOBHBIE ITpeeNIbHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAS U YKCYCHAS 1

22 [IpakTuueckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI» 1

23 CreaprHOBas U OJICMHOBASI KUCIIOTHI, KK MPEICTABUTENH BBICIINX KapOOHOBBIX 1
KHUCIIOT

24 Mpbu1a KaK COJIM BBICHTUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBHE 1

75 CrnosxHble 3(hUpBI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIH3 CIIOKHBIX 1
3¢hupoB

26 Kupsl: runponus, npuMeHeHue, OnoIorudeckas poJib KUPOB 1

7 VYrneBoabl: cocTas, Kiaccudukaius. BaxxHeilue npeacTaBUTenu: TI0Ko3a, 1
bpyxTO3a, caxapos3a

28 Kpaxman u niesuoii03a kKak IpupoIHbIEC MTOTUMEDPHI 1

29 KonTponpHas padora o pazaeny «Kuciaopoaconepkaiiiue opraHndecKue 1
COCTUHEHUS

30 AMUHBI: METWJIAMUH U AaHWINH 1

31 AMUHOKHUCIIOTHI KaK aM(pOTEepPHBIC OPraHUYECKUE COSTUHEHUS, HX OMOJIOTHYECKOE 1
3Hauenue. [lentus

32 benku kak mpupoaHbIe BBICOKOMOJIEKYIISPHBIE COSIMHEHUS 1

33 OCHOBHbBIE IOHATHUSI XMMUHU BBICOKOMOJIEKYJISIPHBIX COETMHEHUI 1

34 OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJIIPHBIX coequHeHui. [1macTtmaccsl, 1
Kay4yKH, BOJIOKHA
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11 KIIACC

KoaudecTBO 4acoB

Ne Tema ypoka Kourpoubnbie IIpakTHyeckue
n/n Bcero
padoThI padoThI
1 XHUMHYECKUH JIEMEHT. ATOM. DJIEKTpOHHAsI KOH(UTYypalHsi aTOMOB 1
) Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema XuMU4eckux 3meMeHToB . 1. 1
MeHeneeBa, UX CBsI3b C COBPEMEHHOM TEOPUEH CTPOCHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEITMHEHUH 1O
3 rpynmnam H nepuojam. 3HaueHue IEPUOAUYECKOrO 3aKOHA U CUCTEMBI XMMHUYECKUX 1
anemeHToB J[.M1. MenneneeBa B pa3BUTHUM HAYKU
4 CrpoeHue BeniecTBa. XUMUYECKas CBsI3b, €€ BUAbl; MEXaHU3MbI 00pa30BaHUs 1
KOBaJICHTHOM CBsi3U. BomopoaHas cBs3b
5 BanenTtHocTh. DnekTpoorpuniarenbHocTh. CTeneHs okucieHus. Bemecrsa 1
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMSI
6 [TonsiTve 0 nUCHIEPCHBIX cUCTEMax. MICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 1
J10J1s1 BEIIECTBA B PacTBOpE
7 Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYECKUX coeHeHui. [ eneTnueckas 1
CBsI3b HEOPraHUYECKHUX BELIECTB, PA3JIMYHBIX KJIACCOB
Knaccugukaius XuMHUecKuX peakluii B HEOPraHNYEeCKOH 1 OpraHUYeCKON XUMHUH.
8 3aKOH COXpaHEHMsI MAacChl BEILIECTB; 3aKOH COXPAHEHHUS U IPEBPAIIECHUs SHEPTUU 1
IIPY XUMUYECKHUX PEaKIMAX
9 CkopocTb peakiuu. OOpaTumble peakui. XUMHYECKOe paBHOBECHE 1
10 HpaKTquCIEaﬂ pabota Ne 1. «BnusiHre pa3ianuHbIX (PaKTOPOB HA CKOPOCTh 1 1
XUMHUYECKON PEAKIINN»
OnexTponuTHueckas auccornuanus. [lonstue o BonopoaHoM nokasarene (pH)
11 pacTtBopa. Peakiiuu noHHoro oomMena. ['napoian3 opraHnyecKux U HEOpraHMueCKux 1
BELIECTB
12 OKI/ICJ'II/ITeJILHO—BOfCTaHOBI/ITeJILHLIC peakimu. [ToHsTHE 00 AIIEKTPONIN3E PACILIABOB 1
U pacTBOPOB coJieit
13 KoHnTtponbHast pabota mo pazaeny «TeopeTuaeckue OCHOBBI XUMU» 1 1
14 Merasisl, ux nojoxenue B [lepnoanueckoil cucreMe XUMHIECKUX d1emMeHToB J1. 1. 1




MemnpeneeBa 1 0COOCHHOCTH CTpoeHust aToMoB. O0mIHe (pu3nyecKre CBOMCTBa
METaJLIOB

15 CruiaBbl METAJIIOB. DJIEKTPOXUMUYECKUHN PsiJT HANIPSXKEHUH METAJIIIOB 1

16 XHUMHYECKHE CBOMCTBA BAKHEUIIINX METAILIOB (HATPHUA, KA, KAJIbIIMKA, MarHuu, 1
IIOMUHMI) U UX COEIMHEHUI

17 XHUMHUYECKUE CBOMCTBA XpOMA, MEAU U UX COEAUHEHUN 1

18 XHUMHUYECKHE CBOICTBA IIUHKA, JKeje3a U UX COCOUHCHMI 1

19 [IpakTrueckas padora Ne 2. "Pemenue skCriepuMeHTAIBHBIX 33724 110 TEME 1
«Metamabi»"

20 Hewmerannsl, ux nonoxxenue B [lepruonnueckon cucreMe XMuMAYECKUX JIEMEHTOB /1. 1
W. MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB

71 Ou3nyecKue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOINHSI HEMETAIIOB (Ha IpUMepe 1
KHCIIOpOJ1a, cephl, (hocdopa u yriepomaa)

22 XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPhI U UX COCAUHEHMI 1

23 XUMHYEeCKUE CBOWCTBA a30Ta, (pocodpa u ux coequHEHUI 1

24 XHUMHYECKUE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCIMHEHUI 1

25 [IprMmeHeHre BaXKHEHUIIINX HEMETAVIOB M MX COCTUHEHU M 1

26 O06o0011eHre U cucTeMaTu3alus 3HUaHI/H7I 10 TeMe «HeMeTaJ‘IJ‘IBIi). Boruucnenus no 1
YpaBHEHUSAM XUMUUYECKUX PEAKIUNA U TEPMOXUMUUYECKHE PACUETHI

27 FpaKTquCKaH pabota Ne 3. «Pemienue skcrieprMeHTalIbHbIX 3a/1a4 110 TEME 1

Hemeranusi"»

28 KonrtpomnbHas padora no remam «Metamis» 1 «Hemeramib 1

29 Heoprannueckue u oprannueckue KuciaoTsl. Heopranmueckue u opraHnyeckue 1
OCHOBaHUS

30 AmM@oTepHbIe HEOpraHUYECKHe U OpraHNYeCKHe CoeIMHeHus. | eHeTrnueckas CBI3b 1
HEOPTaHWYECKUX U OPTaHUYECKUX BEIICCTB

31 Ponb xumun B o6ecrnieueHuu 3KOJ0THYECKON, JHEPIeTUYECKON U MUIIEBON 1
0e30MacHOCTH, Pa3BUTUU MEIUIIUHBI

3 HpenczaBneHm 00 O0IIMX HAYYHBIX MPUHIIUTIAX TPOMBINIIICHHOTO MOIY4eHUs 1
BOKHEUIIINX BEIIECTB

33 UYenoBek B MUPE BEIIECTB U MATEPHAIIOB 1




34 ] XUMUS U 310POBBE YEIOBEKA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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