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MNOACHUTEJIBHAS 3AIIMCKA

[IporpammMa 10 XUMUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPAaMMBl CPEAHEr0 OO0IIEero 0O0pa3oBaHMS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpazoBatenbHoM craggapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00pa3oBaTeNIbHBIX OpraHu3aiusx Poccuiickoit
denepanvy, peadu3yIOlMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBI, H
OCHOBHBIX TOIokeHUN «Crtpareruu pa3BuTHs BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuoy 10 2025 rona» (Pacnopstkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHHU, K OINPEIAECICHHUIO
oOwiel cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS 00y4aroUIuXcsl CpeACTBaMU
yueOHoro npeamMera «Xumus» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie monokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH,
COJEpKaHUsl, pe3ylabTaTOB OOYy4YeHHMsT U TpeOOBaHUN K YpPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, NOJIy4aeMoe BBIITYCKHUKaMH
o011ieo0pa3oBaTeIbHON OpraHu3allud, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBepLUAIOUIMM JTAalloOM peajlu3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX ILIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YelloBeKa, a TakKKe DJKOJOTMYEeCKM OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY
3I0POBBIO M MPUPOAHON cpene. Peammsyercs Xumuyeckoe 00pa3oBaHHE
oOyyJaromuxcsi Ha YPOBHE CPEIHEr0o 00IIero oOpa3oBaHusl CpelICTBAMU y4eOHOTO
npeaMera «XHUMHs», COJACpPXKAHUE W TIOCTPOEHUE KOTOPOTO ONpeleeHbl B
nporpaMme Mo XUMHHM C YYETOM cHelU(pUKH HAyKH XUMUHU, €€ 3HaYyeHUs B
NO3HAHUM TMPHUPOABI M B MAaTEPUAIBHON JKHU3HHM OOILECTBA, a TaKkKe C Y4ETOM
o0mMX 1efNell MW NPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero oo1iero oopasonanus B Poccutickoit deneparum.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAeT OCOOYIO0 POJb B
COBPEMEHHOW IUBWIIM3AINH, B CO3/JaHUM HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJ B ()OPMHUPOBAHHME PALIMOHATIBHOIO HAYYHOI'O MBIIIJICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIET0 MHUpPA, OCO3HAHUS B3aHMOCBS3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMHU PUMEHEHHUSL.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HH KaXJI0oro wieHa ooOmectBa. CoBpeMeHHass XMMHsS KakK HaykKa
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHI HampaBjieHAa Ha pEIICHUE
rJI00ANBPHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBbS.

B coorBercTBUM ¢ OOmIMMM LEISIMH M NPHUHIMUIAMU CPEAHETrO OOILEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN yPOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcsi, HEOOXOJUMYI0O MM JUIsi  BBIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHONO BKJIIOYEHHUS B JKU3Hb COLIMYMA, IPOJIOJKEHUS
0o0pa30BaHus B Pa3IUYHBIX 001aCTsIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisiomuMu  TIpeAMeTa «XUMHS»  SIBISIOTCS  0a30BbIE  KYypChl —
«Oprannueckass xumus» U «OOIIass U HEOpPraHUYECKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HAyKH: CHCTEMA
3HAHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUpPOBAHUE JAHHOM CHUCTEMBI 3HAHWUW IPU HW3YyYCHUH
npeaMera 0O€CleYynMBaEeT BO3MOXKHOCTh PACCMOTPEHUsI BCEro MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIMUX MOHSTHM, 3aKOHOB U TEOPHUI XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMUs» CcPOpMUpPOBaHA B MPOrpaMME IO XHMHH Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YyYCHHIO Y4YeOHOTO MaTepuaisa u O0O0yCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUM HA  OMNpPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYECKOM XUMHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOpPUHM CTPOCHHSI OPTraHHUYECKUX
COCIMHEHMUW, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U  AJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHur BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJOTUYECKU
AKTUBHBIX COCIWHEHUW. B Kypce OpraHM4eckor XHWMHUHU IOJY4YarOT Pa3BUTHUE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs MEPBOHAYAIHHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKII1H.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO oOOIIEro oOpa3oBaHMs
TEOPETUUECKH MaTtepuanl U (PaKTOJOTUYECKHE CBEIECHUS O BEIIECTBAX W
XUMHUUYeCcKol peakiuu. Tak, B dyacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00yYaromuMcs MPeJOCTaBIsIeTCs BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJOJOTUYECKHUX MO3ULIUM,



riy0ke TMOHATh HMCTOPHUYECKOE H3MEHeHHE (YHKUIUH 3TOro 3akoHa — OT
00o01IaromIel 10 00BICHSIONICH U MPOTrHO3UPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMMHUYECKMX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi npomnosHsercs B kypcax 10 m 11 xnaccos
AJIEMEHTaMH COJIEP)KaHMsI, HUMEIONIMMHU KYJIbTYPOJOTUYECKUM M TMPHUKIATHOM
XapakTep. OTHU 3HaHMUS CIOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTMMU HayKaMH, PACKPBIBAIOT €€ poOJib B ITO3HABATEIBHOW M MPAKTUUYECKOU
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOpUYECTBA B O0OJACTH TEOPUM U MPAKTHUUECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npo0iemMax, CBSI3aHHBIX C XHMHEH, KPUTHUECKH OCMBICIMBATh MH(OpMaALUIO U
OPUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pEIICHUS WHTEJUIEKTYalbHbIX H
AKCIIEPUMEHTAJIbHBIX MCCIEA0BATENIbCKUX 33a4. B 1emom coaepkanue ydyeOHOro
npenMera  «XUMHUS»  JTaHHOIO  ypPOBHA  W3YYEHUS OpPUEHTHPOBAaHO  Ha
(dopMupoBaHUE y OOYyYaroImMXCsS MHUPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAHUSA
bunocockux MAEH, TaKUX KaK: MaTepUaJbHOE E€IUHCTBO HEOPTaHUYECKOIO H
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTh NPHUPOAHBIX SBICHUN MYTEM OKCIIEPUMEHTA U
pellieHusT MPOTUBOPEUMH MEXAY HOBBIMM (aKTaMd U  TEOPETUYECKUMHU
IpEeINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUN 3KOJIOTUYECKUX MpodiieM, a
TaKXe MpoOjeM COepexeHUss IHEPTETUYECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmmane pemeHuss 3amad  BOCIUTAHUS, PAa3BUTUS H  COLUATU3AIMH
oOyyarolmuxcs MNPUHATBIE MNPOrpaMMON MO XUMHUHM MOJIXOJbl K OMNPEICIICHUIO
COJEpKaHUs M TOCTPOCHHUS TpeaMeTa IpeaycMaTpuBaloT  (OPMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBHUI, HMEIOIUX 0a30BO€ 3HAYCHHUE IS
pa3NUYHBIX BHJOB JIEATENBHOCTU: pELIEHUs MpoOsieM, MOUCKa, aHaau3a M
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIEN0BATENbCKON EATEIbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B NO3HAHUU
XUMUH.

B npaktuke mnpemnojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIero o0pa3oBaHus, MPU ONpeIeICHUN
COJIEPKATEIIbHOM XAPAaKTEPUCTUKU 1€ HW3Y4YEHUs IpeAMETa HalpaBJICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO MNpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
NeSATEIbHOCTH Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKH 3pPEHUs TAKOW MOAXOJ K OINPEACNICHUIO IeNied H3y4yeHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMM LIEJISIMH H3YyYEHHs NpeaMeTra
«Xumus» Ha 6a3oBom ypoBHe (10 =11 ki.) sBisIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW KaK BaKHEUIEH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIe MOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHHMAHHE CYLUIHOCTH JIOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AX [MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUi, HEOOXOAUMBIX IJsi MNPHUOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUMH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOM U MOBCETHEBHOW KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIbHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO O3KCIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, copepxaTenbHasi XapaKTepUCTUKA LeJIed U 3a/1ad U3yYeHUs
IIPEAMETA B IPOrpamMMe M0 XMMHUHM YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPHOPUTETAMHU B CHCTEME cpelHero oduiero odpazoBanus. Cerogas B
NpenoJaBaHul XUMHHM B  OOJbIIEH CTENEHW OTHAETCA  NPEANOYTEHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHHusl OO0ydeHHs, OpPUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOM OpPraHU3aliy, BIAACIOLIEr0 HE
HA0OpOM 3HaHUN, a (YHKIHUOHAIBHOM TPaMOTHOCTHIO, TO €CTh CIOCOOaMHU H
YMEHUSMH aKTHUBHOTO IOJIYYEHHS 3HAHUU U NPUMEHEHHUS MX B PEabHOW >KU3HU
JUTSL peLIEHUs TPAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MNpu H3y4YEHUU MpeaMeTa «XUMHUS» JOMUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aJaui, KakK:

ajanranusi o0y4aronmxcs K yCJIOBUSIM JMHAMUYHO Pa3BUBAIOLIETOCS MHPA,
GbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsSX, CBA3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;

¢opMupoBaHne |y oOyyaromMxcs KIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [JIsi Pa3IMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHus MpoOJieM, MOUCKa, aHalu3a U 00paboTKKU HMH(POpPMALINH,
HEOOXOAMMBIX [JIsi MPUOOpPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TIIO3HAHUM XUMHUH, a TaKXKe 1 OLUEHKHM C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUA BEUIECTB W XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKAa U IPUPOIHYIO CPENY;



pa3BHUTHE IT03HABATEIIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX W TBOPUYECKHUX
CTIOCOOHOCTEH 00yJarouXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO MTPHOOPETAaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpeMEeHHbIC MH(DOPMAIIMOHHBIC TEXHOJOTHUH IS TIONCKA M aHalln3a Y4eOHOU u
HAY4YHO-TTONYJISIPHON HH(pOPMAIH XUMHYECKOTO COJICPIKAHNUS;

(dbopMHupOBaHUE U Pa3BUTHE Y 00YJAIONTUXCSI ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0MIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy oOOydarommxcs YyOeXKIEHHOCTH B TyMaHUCTHUYECKOUN
HAIPaBIIEHHOCTH XWMHUHU, €€ Ba)XXKHOH POJM B PEIICHUH TIIOOATBHBIX MPoOIeM
PaIMOHAIBHOTO MPUPOIOTIONIE30BaHUS, TIOTIONHEHUS YHEPTETHUSCKIX PECypCOB H
COXpaHEHUs] TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 37I0POBBIO, a TaK)Ke MPUOOPETECHUS OIBITA
UCIIONIb30BaHUs TOYYCHHBIX 3HAHUU JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUECKUMU SBJICHUSIMH.

B yueOHOM miaHe cpegHero ooOmero o0pa3oBaHUs MpeAMET «XUMUS»
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00yacth «EcTecTBEeHHO-HAYYHBIC
IPEIMETHD».

OO611ee 4nciio 4acoB, OTBEIEHHBIX JIsI U3YyYEHUs XUMUU, HA 0a30BOM YPOBHE
cpeaHero obiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kiracce — 34 gaca (1
yac B Henelmo), B 11 kinacce — 34 yaca (1 gac B Heenio).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

IIpeameT opraHuYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTepUAIOB. Teopus CTPOECHHsSI OPraHMYECKHUX
coenuHeHnid A. M. Bytieposa, €€ ocHOBHBIE MOJI0KeHUA. CTPYKTypHBbIE (DOPMYJIBI
OpraHMYecKuX BemlecTB. l'omoisorusi, wu3omepus. XHUMHYECKass CBsSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluy OpraHUYecKux BelecTB. HomeHknaTypa
OpPraHUYECKUX COEAMHEHHH (CHUCTeMaThyecKas) M TpUBUAIbHBIE HA3BAHUSA
BOKHEUIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl W3YYEHHUS! BEIIECTB W HX MPEBpPALICHUN:
O3HAKOMJIEHHME € O00pa3laMy OpPraHMYECKUX BEIIECTB W MaTephajaMyd Ha MX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOJCHUE WU
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB 110 MIPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
npocTeililine MNpeACTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOMICTBa
(peakuuy 3aMelIeHHUs M TOpPEHMs), HAaXOXKIEHUE B NPUPOJIE, MOJy4YEHHUE WU
IPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHUYECKUN psl. DTUIECH U MPONUJIEH —
npocTeilllie MNpeCTaBUTENN alIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHHUSA, THApATallMM, OKUCJICHHUS W
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytagueH-1,3 u MetwnOyranueH-1,3: cTpoeHHe, BakHEHIINE
XUMHUYECKHE CBOWCTBa (peakuus noaumepusauuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psiA. ALIETUIICH
— TpPOCTEHIINHA TNPEACTaBUTENh AJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHEe WU
XUMUYECKHE CBOMCTBA (pEaKlMK TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHre U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOWMCTBA
(peakuuy rajgoreHMpOBaHMsI U HUTPOBAHUSA), IOJYyUYEHUE U NPUMEHEHHE. T01you:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOyYeHue U npumereHue. TOKCHYHOCTD



apeHoB. ['eHeTHMYeckass CBSI3b MEXKIYy YIVIEBOJOPOJAMH, NPUHAMICKALIMMU K
Pa3INYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM YTIE€BOXOPONOB. lIpuponmHbI ra3 um mnOMyTHBIE
HepTsaHble Ta3bl. HegTh n e€ mpoucxoxaenue. Crnocobbl mepepaboTKu HePTH:
NEPETrOHKAa, KPEKUHI (TepMUYECKHUI, KaTaluTH4ecKuil), nuposu3. [IpoaykTsl
nepepaboTku He(pTH, UX NIPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBII
yroJib U IPOAYKTHI €0 MepepabOTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX MPEBpAIICHUIL:
O3HAaKOMJIEHUE ¢ 00pa3laMy IUIACTMACC, KaY4yKOB U PE3UHBI, KOJJIEKIIHH
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, IPOBECHUE MPAKTUYECKON pabOThl: MOITYYEHHE ATHIIEHA
Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3a1aun.

Bbrluncnenuss mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA WCXOIHOIO BEUIECTBA WJIM MPOAYKTA PEAKLMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BELIECTB WM MPOJAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

IIpenenbHBIE OQHOATOMHBIE CIIUPTBI. METaHON M 3TaHON: CTPOCHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (peakUuu C AaKTUBHBIMU METAJUIAMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoOroatroMHble  CHUPTHL. OJTWUJIEHTJIMKOAb M T[JMIEPUH: CTPOCHHE,
¢usznyeckue W XMMHMYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO ILIEJIOYHBIMU
METaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHbIE cIUpThl). [leficTBue Ha
opraHusM yenoBeka. [[puMeHeHne riuiepruHa U STUICHTITUKOJSL.

®deHo: CTpOeHUE MOJEKYJbl, (U3UYECKHME U XUMHUUYECKHE CBOMCTBA.
Toxcuunocth (henona. [Ipumenenue denona.

Anpneruaipl U kemouwvl. DoOpMaNbAETHM, AlETAIBICTUN: CTPOCHUE,
dusznyeckue U XMMHUYECKHE CBOMCTBa (peaklMHU OKHCIEHHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKIIMH ), IOJYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KapOOHOBBIE KHUCIOTHl. MypaBbuHasg W
YKCYCHasi KHCIJIOTBI: CTpOEHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue AJig Kjiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U MpUMEHEHHUE.
CreapuHoBasi M OJICMHOBAsI KHUCJIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. Mblia KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JCHCTBHE.

Cnoxuble »¢upbl Kak NPOU3BOAHBbIE KapOOHOBBIX KHCHOT. ['maponus
coxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.




VYrineBompl:  cocTtaB, KiaaccuuKanuMs ~ yriaeBogoB  (MOHO-, JAH- W
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME U XUMHUYECKHE CBOWCTBA (B3aUMOJECHCTBUE C
ruapokcugom Menu(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TIIOKO3bI), HaXOXKIACHHE B MPUPOJE, MPUMEHEHHE,
ounonorunyeckas poisib. Porocunres. pykKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnonnosa Kak npupoaHbslie noaumepsl. CTpoeHHe Kpaxmana U
neono3bl.  du3nueckue M XMMHUYECKME CBOWMCTBA Kpaxmana (THApoJiu3,
KaueCTBEHHAs PEaKIIHs C HOJIOM).

DOKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W MX MPEBpaILCHUN:
IPOBEJCHUE, HAOJIOJEHUE U OINHUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE
CIUPTOB, Kau€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcusmoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TIIHIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCcTBOPOM OKCHAA
cepedpa(l) u ruapoxcumom wmeau(ll), B3aumojaelcTBUEe Kpaxmaia C HOJIOM),
IIPOBEJCHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnrble 3amaun.

Boluucienuss mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOTYKTOB PEAKIUN).

A3oTcoeprkalme OpraHuuecKue COeJUHEHUS.

AMHHOKHCIIOTBI KaK amM(pOTepHbIE OpraHuueckue coequHeHus. Gusnyeckue
U XUMUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomornueckoe
3HauYE€HUE aMUHOKUCIIOT. [lenTuabr.

benku kak nOpuUpOAHBIE BBICOKOMOJEKYJsSIpHbIE coequHeHus. llepBuuHnas,
BTOpPMYHAs W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W WX TMPEBPAICHUN:
HAOJIOZICHUE U OTMHMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIlrs OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMouIeKy IsIpHbIE COeAUHEHUS

OCHOBHBIE MOHATHSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOAbBl CHHTE3a BBICOKOMOJEKYJISAPHBIX COEOUHEHUN —
MOJIMMEPHU3ALUs U MOJUKOHICHCAIUS.

DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W MX MPEBpaALICHUN:
O3HAaKOMJIEHUE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanusanus MeXIPEAMETHBIX CBS3€M IIPU U3yYEHUH OPTaHUYECKOM XWMHH B
10 xmacce OCYHIECTBISIETCS Yepe3 HCIIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSATHI, TaK W MOHATUH, SBIIOIMIMXCA CUCTEMHBIMH JJIsi OTACIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAYYHbIM (DaKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KIacCU(PUKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIMPOBAHHUE.

®usuka: MaTepus, SHEpPrus, Macca, aToM, JJEKTPOH, MOJIEKYJIa,
HPHEPreTUUECKUA YPOBEHb, BEILECTBO, TEJIO, OOBEM, AarperarHoe COCTOSTHUE
BELIECTBA, (PU3MUECKHUE BETUUYHUHBI U €AUHUIIBI X U3MEPEHHUS.

buonorusi: knetka, opraHuszMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJIOTMUECKM aKTHUBHbIE BellecTBa (O€NIKH, YTIeBOABI, >KHPHI,
(epMEeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE MOPO/BI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonOrus: mNUILEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IHTaHUSA,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETUUECKUE MPENapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernueckre 0OCHOBbI XUMMH

XAMUYECKHM dJeMeHT. AToM. Snpo aroma, HW30TONBL. JJIEKTPOHHAA
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeesieHus: dJIEKTPOHOB MO OpOUTAIsIM B aTomax
AJIEMEHTOB TEPBbIX YETHIPEX MEPHUOJIOB. DIICKTPOHHASI KOHPUTYpalHsi aTOMOB.

[Tepnoanueckuii 3akoH U [lepuonnyeckas cucreMa XMMUYECKUX DJIEMEHTOB
. Y. MenaeneeBa. CBsizb nepuoauyeckoro 3akona u Ilepuoguyeckoil cUCTEMBI
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSA CBOWCTB XUMHUUYECKUX DJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX U CIOKHBIX BEHIECTB IO TPYIIaM U TMEPUOJIAM.
3HaYCHUE NEPUOJUUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

CtpoeHue BemiecTBa. XHMHUYECKas CBsA3b. BuUIbl XUMHYECKOM CBA3U
(KOBaJICHTHAsI HEMOJISIpHAsi W TOJSpPHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJICHTHOM XHMMHYECKOM CBsi3u (OOMEHHBIH M  JIOHOPHO-
aKuentopHsiil). BomopomHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPULIATETBHOCTD.
Crenenb okuciienusi. IoHbI: KaTUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIECTBA. [HIbl KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTALUTNYECKON PEIIETKH.

[loHATHE O OUCHEPCHBIX cUCTeMax. VICTHUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBast 10J11 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COECIMHEHU. Homenxknatypa
HEOPraHUYECKUX BEIIECTB. ['‘€HETMUYECKas CBSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kimaccupukanuss — XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAaHEHUA U MPEBPAILICHUS SHEPTUH IPU XUMHUUYECKUX PEAKIHX.

CKOpOCTh peakimu, €€ 3aBUCUMOCTh OT pa3inyHbIX (PakTtopoB. OOpaTuMbIe
peakuuu. XuMHYeCKoe paBHOBecHe. DMakTopbl, BIHSIOMIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onexrponutuueckas auccounanus. CuiabHbIe U cliadbie 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, [LIEJIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJbl HW3YyYEHUsS BEUIECTB M HX MPEBPALICHUI:
neMoHcTpanus Tabnun «llepuoanueckas cucrema xumudeckux asnemenTton 1. U.
MenpeneeBay, U3yuyeHHE MOJEJEH KPUCTAUNIMUECKUX PEMIETOK, HAOIIOJCHHE |
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKeHNE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3AaTOPA, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCATBHOTO WHAMKATOPA, PEAKIMH HWOHHOrO0 OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbix (akTOpoOB HA CKOPOCTh
XAMHUYECKOU peaKIum».

Pacuérnrble 3amaun.

Pacuétel 1O ypaBHEHHSM XUMHYECKMX pEaKkiuid, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUEThI, PACUETHI C MCIIOJIb30BAHUEM IMOHITUA «MaCCOBas
JIOJIS1 BELIECTBAY.

Heopranuuyeckass xXuMus

Hemeranmner. Ilonoxxkenne HemetamwioB B Ilepuomndeckoir  cucreme
xumuueckux sneMeHToB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUJIOTPOIHUS HEMETaUIOB (Ha MpUMeEpe
KHCIIOpoa, cephl, pochopa u yriepona).

XUMUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TAJIOTEHOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W WX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHHUI ).

[IprumeHeHne BaXKHEHUIINX HEMETAIUIOB U UX COCIUHEHUM.



Merannel. 1lonoxenne meramnos B llepuoandeckon cucTeEME XMMHMYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJICKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mume ¢uzndeckue cBoiicTBa MeTauioB. CIUIaBbl METAJIOB.
DIIEKTPOXUMHUYECKUM Psij HAIPSHKEHU METaJIIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEWINMX META/UIOB (HATpPUH, Kalaui, KalbIUH,
MarHui, aJlOMUHUN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUI.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIbHBICE METOJbl HM3yYE€HHS BEIIECTB M HX IPEBpAIICHUMN:
M3yYeHHE KOJUICKIIMU «MeTaibl M CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIKMCAHUE JIEMOHCTPAIIMOHHBIX H
7a00pATOPHBIX ONBITOB (B3aUMOJACHCTBHE TUIIPOKCHUIA ATIIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0Uei, KAYECTBEHHBIC PEAKIIMU HAa KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

Pacuétsl macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIIU OJTHO
Y3 BEILIECTB UMEET IMPUMECH.

XUMHUSA U )KU3HDb

Ponp xuMum B oOecCrieYeHUH KOJOTHYECKOM, SHEPreTHYSeCKOW W IHILIECBOM
0€30MacHOCTU, pPa3BUTUM MeAUIUHBL. [lOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUMN.

[IpeacraBnenuss 00 OOHMMX HAay4YHBIX MPUHIMIAX TPOMBIITUICHHOTO
MOJIyYE€HUs BaXKHENIIUX BEIECTB.

UenoBek B MHpE BELIECTB W MATEPUATIOB: BAXXHEUIIUE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIHOHHBIE MaTEpUalibl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuanbl IJs SJIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKUE M MUHEPAIbHBIE
ynoOpeHus.

XUMHST U 3J0pOBbE YEJIOBEKA: NPAaBWIA HKCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MACHOTO HUCIIOIB30BAHUS MPEMapaToB ObITOBOW XUMUU
B MOBCEIHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanuss  MEXNpeaIMETHBIX  CBsi3ed MpU  M3Y4YEHUM  o0mie
HEOpPraHU4ecKorM XuMuM B 11 Kitlacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIMX EeCTEeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHSITHM, SBISIOIIMXCSA
CHUCTEMHBIMHM ISl OTZICJIBHBIX NPEAMETOB €CTECTBEHHO-HAYUYHOT'O 1IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TMOHSTHSA: HAay4dHBIM (akT, THUIOTE3a, 3aKOH,
TEOpWsl, aHaln3, CHHTE3, Kiaccudukamus, TEePUOIUNIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJIICHUE.



®dusuka: MaTepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBa, (PU3NYECKUE BEIUUYMHBI U €AMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorusa: knetka, opraHusM, OdKOcuUcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJBI, MOJIE3HBIC UCKOMIAEMbIe, TOTUINBO,
peCypCHlI.

TexHoJOrusA: XUMUYECKasT MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MIPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHANIOB, CEJIbCKOXO3AUCTBEHHOE MPOU3BOJICTBO, MHUIIEBAS
MPOMBIIJICHHOCTh,  (DapMaleBTHYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IIpenapaToB, MNPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOy4aroNIMMHUCS MPOrpaMM CpelHero ooOmero o0Opa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHbIM M TpeAMETHbIM). HaydHo-MeToIu4Yeckoil OCHOBOM  Jis
pa3paboTKu TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJAXOJAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS TpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKIAaHCKONW HWIECHTHUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUYEHHUIO;

L[E€JICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOY4aroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMHM, MPHUCYIIUMU 1ETOCTHOMN
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HAJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTh
€N U CTPOUTDH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUsS» JIOCTUTAIOTCA B
€AMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HUAealaMd POCCUKCKOT0 TPaKJaHCKOro OOIlecTBa, MPUHATHIMU B OOILECTBE
HOpMAaMH U TpaBWJIaMH  TOBEICHUS, CHOCOOCTBYIOIIMMU  IPOIECCaM
CaMOTIO3HAHUS, CaMOPa3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
oOydJarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaxaroT
c(hOpPMHPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON ACSATEIHHOCTH
OOy4JaroIIMXCS M0 peaTu3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUs 00YYaIOIMMUCA CBOMX KOHCTUTYLIHMOHHBIX MpPaB U 00s13aHHOCTE,
YBaKECHHS K 3aKOHY U IIPABOTIOPSIIKY;

MPEACTABICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITHIHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH NPHU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJBHBIX 3aJ1a4y, BBINOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaTh WM IPUHUMAThb MOTHUBBI, HAMEPEHMs, JIOTUKY MU
apryMEHThI JPYTUX IPU aHAJIW3€ Pa3IMUHbIX BUIOB YU€OHOU JAESTENTbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

LEHHOCTHOTO OTHOLIEHUSI K HWCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€YECCTBCHHON XMMUH;

YBOKEHUA K MpOIEcCYy TBOPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
IIPUMEHEHUSI XMUMHH, OCO3HAHHUS TOIO, YTO JIOCTH)KEHHMS HAYKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX 3KCHEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpEca M TNO3HABATEJIbHBIX MOTHMBOB B TOJYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHPOpMAIMU O MEPEIOBBIX JOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMHU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE U TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
MOCTYIIKOB;

4) hopMuUpOBaHUS KYJIbTYPHI 310POBbSI:

NOHMMaHUsl LEHHOCTEeH 370poBOoro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coONIo/IeHNs TMpaBuil 0O€30MacHOro OOpallleHuss € BELIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIILHOCTH;

IIOHUMAHUsl LEHHOCTU IMpaBWJ HWHAUBUAYAJIBHOIO W  KOJUIEKTUBHOIO
0€30I1acHOTr0 MOBEACHUS B CUTYaLIUAX, YTPOKAIOIIUX 3I0POBbIO U )KM3HH JIIOJIEH;

OCO3HaHUS MOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpy/10BOT0 BOCIIUTAHHUS:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKON
NEATEeTLHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUYECKOM W  JPYTUX  BHJAX
NEeSTEIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE YYacTME B PEIICHUM IIPAaKTUYECKHUX 3ajad
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCeHHIO Tpodeccrii pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE IMTPUMEHEHMS MIPEIMETHBIX 3HAHUU MO0 XUMUHU;

YBAXKEHUS K TPYLY, JIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATBHON TPACKTOPUU
oOpaszoBaHus, Oyaymied mnpodeccuu W peanu3andd COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IIeCTBa;

6) IKOJOrHYeCKOr0 BOCIIUTAHUS:

DKOJIOTHYECKU IIEIECO00pa3HOTO OTHOIICHUS K TPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAaHHS TJIO0AJTBLHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHHS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOTHON U COUUAIBHOM CPEBI;

OCO3HAHMS HEOOXOAUMOCTH HCIIOJB30BAaHUSA JOCTHIKCHHH XUMHH I
pEUIEHHsST BOIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEINPUATUS JCUCTBUH, TMPUHOCIIIMX BpEI  OKPYKaKOIIEeH
MPUPOJIHON Cpelie, YMEHHS TMPOTHO3UPOBATh HEOJArOMpPUSTHBIE AKOJOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OITbITa JIeATEIIbHOCTH 9KOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEJILHOW, KOMMYHHKATHUBHOW M COLUAIBHOU
MpPaKkTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKU,

MOHMMAaHUSl CHenU(PUKU XUMUM KaK HAayKd, OCO3HaHUsI €€ poJin B
GbopMUPOBAHUM PAIMOHATILHOTO HAYYHOTO MBIILICHUS, CO3JIaHUM IIEJIOCTHOTO
MpEACTaBICHUs] 00 OKPYKalollleM MHUpE KaK O €IUHCTBE MPUPOJIbl U UYEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH IMPOOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHH IS  COBPEMEHHOMU
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HAIPABJICHHOCTH W BAXXHOW pOJHA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX MTPOOIEM
YCTOMYHUBOTO PA3BUTHS YEJIIOBEYECTBA — CHIPhEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOECIEYECHUU YCIOBHMA
YCHEUIHOTO TpyAa M DJKOJOTUYECKH KOM(POPTHOM J>KU3HM KaXJOro 4ujeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOAO0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTHU HCMOJb30BaTh



NoJTlydyaeMble 3HaHUA I aHANIU3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIET0 MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUS JieJaTh OOOCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4yHbIX (AaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 IOJIy4YEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJb30BaTh XHWMUYECKUE 3HAHUSA IS
pelIeHns Ipo0JIeM B PEaNIbHBIX )KU3HEHHBIX CUTYALINAX;

UHTEpeca K O3HAHUIO U UCCIIE0BATEIBLCKON NEATEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUII IO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU ITOTPEOHOCTAMU;

MHTEpEca K OCOOCHHOCTSM TPyZAa B PA3NIMYHBIX cepax MpodhecCHOHATBHON
NEeSATEIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MeramnpeaMeTHBIC Pe3yJIbTaThl OCBOCHHSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAYUMbBIE  JUISI  (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYUYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) 00IIeHayYHbIe MOHSATHUS, OTPAKAIOIINE
[[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa U cHeluduKy METOJO0B IO3HAHMUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
MPoIIeCC, CUCTEMa, HAYIHBIM (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEIOBaHKE, HAOIIOICHUE, H3MEPEHUE, DKCIIEPUMEHT U JIPyTHUE);

YHUBEpCalIbHbIC Y4eOHBIC NEUCTBHS (TO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIme dbopmupoBanue (G yHKIIMOHATBLHOM
I'PaMOTHOCTH U COIIMATLHOM KOMITETSHITH 00YJarOIIHXCS;
CIIOCOOHOCTH o0yJaronmxcs UCIIOJIb30BAaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHbIC
JICUCTBHS B ITIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJIATUBHBIMH
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU No3HaBaTeJIbHBIMHA
NeHCTBUAMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHA:

CaMOCTOSATENIbHO  (OPMYJIHPOBATh W aKTyaIM3UpoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh ILEIU JEATEIBHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCHUTD PE3YJIbTATHI I€ATEIBHOCTH C TOCTABICHHBIMU LEISIMU;

MCII0JIb30BaTh MPU OCBOEHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICIISITh XAPAKTEPHBIE MPU3HAKMA IMOHATUM M YCTAaHABJIMBATH MX B3aMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUST OTIAEIBHBIX (PAKTOB U
SIBJICHUU;

BBIOMPATh OCHOBAaHHUS ¥ KPUTEPUH I KiIacCUPUKAIMKM BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIIMBaTh IPUYMHHO-CIEACTBEHHBIC CBSI3M MEXKIYy HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE paACCYXJEHUA (MHAYKTHBHBIC, JACIYKTUBHBIC, IO
aHAJIOTUM), BBISIBISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbBIE B XUMUUA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBLIBATH MOJICIIbHBIE TTPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas (QOopMysa, ypaBHEHHUE XHUMHUYECKOU
peakiuu — MpU PEHICHUU Y4eOHBIX MO3HABATENBHBIX W IPAKTHUUYECKUX 3ajiad,
MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIC MPEICTABICHUS JJIsl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIQJIETh OCHOBAMHM METOJIOB HAay4YHOrO MO3HAHMS BEUIECTB U XUMHUUYECKHUX
peaKkuui;

dbopMyIHpOBATH LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSTEIHLHO C(OPMYyIUpPOBAaHHBIE BOINPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJILHOTO IUJIAHUPOBAHMS M  TPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOIIOATh 32 XOJ0M
mpoliiecca, CaMOCTOSITENIbHO MMPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUPOBAThH
0000IIIEHUS U BBIBObI OTHOCUTEIIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUSA,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJICIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOM UM TPOEKTHOU
JESATEILHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJOB PEIIEHUS MNPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3JIMYHbIX
METOJI0B TO3HAHMSI.

3) padora ¢ uHpopManmeii:

OPUEHTUPOBATHCSA B PA3JIMUHBIX MCTOYHMKAX HHGoOpManuu (Hay4dHO-
MOMyJIsipHAasl JIUTepaTypa XWMHUYECKOTO COJEpKaHHs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl MHTEpHETa), aHamM3upoBaTh WHPOPMAIIUIO PA3TMUHBIX BUAOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTD;



(GopMynupOBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpPMAIlUU, HEOOXOAUMOW ISl BBIMOJHEHUS YYEOHBIX 3ajaad
OTpeENEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIHOJb30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U Pa3INYHbBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (opMy  mpencTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U JAPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE CpeACTBa Ipu pabdoTe ¢
XUMUYECKON uH(pOpMalel: NpUMEHSATh MEXIpeAMeTHble ((pusuyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, OpMYJIIbl, a0OpeBUATYphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEeoOpa3oBBIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPENCTBa
HaIJISTHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

3aJ1aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJaeMOW TEMBbI B XOJ€ AUalIora W/Win
JUCKYCCUM,  BBICKAa3bIBaTh  MJEU, (HOPMYIMpPOBaTH CBOM  IPEIJIOKECHUS
OTHOCUTEJBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1a4H;

BBICTYNATh C NPE3EHTAlUEd pe3yJbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH MPHU BBINIOJHEHUN
XMUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyIupoBaTh BHIBOABI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIVIACOBAHMS MO3ULIMNA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHA MHEHUSIMU.

OgByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU JAeHCTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBaTh U OCYLIECTBISTH CBOKO IO3HABATENIbHYIO
NEeATEIbHOCTh, ONpenesas €€ Ledu W 3aJayd, KOHTPOJIMPOBATb MU IO MEpe
HEOOXOJMMOCTA KOPPEKTHUPOBATHh TMpEAjiaraéMblii  alTOPUTM JEHCTBUM TIPH
BBITIOJTHEHWU Y4Ye€OHBIX W HCCIEAOBATENbCKUX 3ajlad, BBIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX peleHus C Y4ETOM TMOIY4YEHUsT HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JESITEIIbBHOCTH Ha OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMSI Kypca «Opranudyeckas XuUMHS»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHWMHUU B TIO3HAHWUU SIBICHUU



npupoasl, B (POPMUPOBAHWUU MBIIUICHUS ©  KYJIbTYpPhl JUYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl peIIeHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U IMPHUPOIAHOU
cpene;

BJIQJICHHE  CUCTEMOM  XHWMHMYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToOM, JJIEKTpOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPHUILIATEIHLHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpallEHHas), MOJb, MOJISIpHAs
Macca, MOJISIpHBIM 00BEM, YIJIEpOAHBIA CKeJeT, (QYHKIMOHAIbHAS Tpyma,
panukan, U30MepHs, U30MEPbl, TOMOJIOTUYECKHUIN PAJl, TOMOJIOTH, YTJIEBOJIOPOIBHI,
KHCIIOPOJ, M a30TCOAEPKAUIUE COCAUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemiectB A. M. BytiiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHHM; MHPOBO33PECHUYECKHE 3HAHMS,
JeKallMe B OCHOBE ITIOHUMAHUS MPUYMHHOCTH WU CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBAX, COCTABE, MOJYyYECHHUH H
0e30MacHOM HCIIOJIb30BAaHUH BaKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
IIPaKTUYECKOMN AEATEIBHOCTH YEJIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHHMM BBIABISATH XapaKTEPHbIC MPU3HAKH TOHSATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOEHHUS U NIPEBPALLECHUNA OPraHNYECKUX COEIMHEHMIA;

c()OPMUPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYID CUMBOJUKY IS
COCTABJICHHSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKPAIIEHHON)
GopMysl  OpraHMYECKHX BEIIECTB M YPaBHEHUH XUMHUYECKHX  PEaKIIH,
U3rOTaBIMBATh MOJEIHN MOJIEKYJ OPraHWYECKHX BEIIECTB JUI1 HWIUIFOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMJIECKHOCTh H3YUEHHBIX
OpraHMYEeCKUX BEUIECTB MO MX COCTaBy M CTPOCHUIO K ONpENeTIEHHOMY
KJIacCy/Tpynmne COeAMHEHUN (YriaeBOMOPOAbI, KHCIOPOA U a30TCOJEpIKallie
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaTh MM Ha3BaHUS IO
cucremarnueckoir HomeHkinatype (IUPAC), a Takke NpuUBOAWUTH TPUBHUAIBHBIC
Ha3BaHUSl OTACJIbHBIX OPraHWYECKUX BEIIECTB (ATUJIEH, MPOIMUJIEH, AlETUJIEH,
ATWICHTJINKOJb, TIHIEpUH, (HEeHO, GopManbAeTUll, areTaibIeTu, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs! KMCJIOTa, CTEAPUHOBAsI KUCIIOTA, TIIHOK034,
bpyKTO3a, KpaxMas, LeIt0103a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSl ONPENEIATh BUIbl XHWMHUYECKOW CBSI3U B
OpraHUYECKUX COECIUHEHUSX (OJMHAPHBIC U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSTh TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHYECKHE CBOMCTBA TUIUYHBIX MPEJCTABUTENCH pPa3IUYHBIX
KJIACCOB OpPTaHMYECKHUX BEIIECTB (METaH, 3TaH, ATHJIEH, IMPOIWJICH, AalleTHUJICH,
oyramuen-1,3, mermnOytamuen-1,3, O€H30JI, METaHOJ, 3TAHOJ, STUJICHTIUKOJD,
TJIMLEPUH, (EHOJI, alleTalbAETH, MypaBbUHAsE U YKCYyCHasi KHUCIOTHI, TIIOKO3a,
Kpaxma, [eII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), UIUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HHUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIHUi C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHMSI XapaKTEPU30BaTh UCTOYHUKHU YIJIEBOJAOPOJHOTO
Colpbsi (He(Th, MNPUPOIAHBIA Ta3, Yrojib), CHOCOOBI HMX MEepepadOTKu U
MPaKTHYECKOEe MPUMEHEHHUE MPOTYKTOB MEePEpadOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIEHUS 10 XUMHYECKUM
YpaBHEHUSAM (Macchl, 00bEMa, KOJIMUECTBA HCXOJHOTO BEIIECTBA WJIM IMPOIYKTa
peaKuu 10 H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB UJTU MPOTYKTOB PEAKIINN);

c(OPMUPOBAHHOCTh YMEHHUI BIAJETh CUCTEMOW 3HAHUUH OO0 OCHOBHBIX
METOJIaX HAyYHOTO MO3HaHUs, UCIOIb3yEeMbIX B XUMHUU IIPU U3YYEHUU BEUIECTB U
XUMHUYECKUX SIBJIEHUH (Ha0Jt0/IeHue, U3MEpEHUE, HIKCIIEPUMEHT, MOACIMPOBAHNE),
UCIIONIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS M TPUHATUS pEIICHUH B
KOHKPETHBIX KU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATh MTpaBUila MOJIb30BAHUS XUMUYECKOM
NoCcyIol U J1abopaTOPHBIM O0OpPYJOBAaHUEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSMHU IO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHYECKHX OIBITOB;

cOPMUPOBAHHOCTh YMEHHUHN IUIAHUPOBATh U BBIMOJHATH XUMHUYECKHIL
HKCIIEPUMEHT (TIPEeBpaIleHUs OPraHNYEeCKUX BEIIECTB IPU HarpeBaHUM, MOIyYCHHE
OTHJIEHA W W3YYCHHE €ro CBOWCTB, KAauyeCTBEHHBIC pEAKIIMH OPTaHUYECKUX
BEILECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHM, LBETHBIC PEAKIUU OEJIKOB) B
COOTBETCTBMM C TMpaBWJIaMHU TEXHUKH OE€30MacHOCTH TMpU OOpallleHUuH C
BEUIECTBAMH U JIa0OpaTOPHBIM OOOPYIOBAaHHUEM, NPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO SKCIIepUMEeHTa B (opMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyITHPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTATOB,;

chOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCcTBa MacCOBOM
uHpopMaiuu, HTepHET U APYyTHUX);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COOMIOAaTh  TpaBWIA  AKOJOTHYECKU
1[EJIeCO00pa3HOro TMOBENCHUST B OBITY W TPYAOBOW JESATENBHOCTH B IEJAX
COXpaHEHHUsI CBOETrO 3J0POBBbS U OKPYKAIOIIEH MNpUPOAHON Cpeibl, OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHUX
BEIlIECTB, MOHMMAasi cMbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAllEHUS WX BPEIHOTO BO3JICUCTBUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00Oy4aronIuxcsi ¢ OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBbS: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHENbIX M CHA0OBUASIIMX OOY4YalOIIMXCA: YMEHUE HCIOJIb30BATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nmsg 3anucu XuMHYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OOmass M HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBISAIONIEH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpa, POJIM XHUMHUHA B TIO3HAHUM SIBJICHHUI
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIUYHOCTH, €€
(GyHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEIIeHUs MPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U TPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIOIIME MOHATHSA (XUMHUCCKUN 3JEMEHT, aToMm, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, WOH, MOJIEKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKHCIICHUS, XUMHYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJOPOAHAS ), KpUCTAITMYECKasl peréTka,
TUNBl ~ XUMHUYECKHX  pPEaKIMid, pPacCTBOP, DJIEKTPOJHUTHI, HEIJIECKTPOJUTHI,
ANEKTPOJUTHYECKAST JUCCOLUMANMSA, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTH
XUMHUYECKON pEeakIuu, XMMHYECKOE PABHOBECHE); TEOPUHU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouranuu, nepuoanueckund 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS dHEPTUHU
P XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHUS IPUYUHHOCTU U
CUCTEMHOCTH XWMUYECKHX SIBIICHWUU, (HaKTOJOTUYECKHE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM UCIOJIb30BaHUU BXKHEUIIINX HEOPTaHUYECKHUX
BEILECTB B OBITY U MPAKTUYECKOU IEATETbHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE MPU3HAKU TOHSATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME IOHSATHS IPU
ONMCAHUY HEOPTAHNYECKHUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMUYECKYI0 CHMBOJHUKY IS
cocTaBieHUs: (OpMyJl BELIECTB W ypPAaBHEHHUH XUMHUYECKMX peakLui,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid ra3, YrJEKHCIbIA ra3, aMMHak, Tami€Has
U3BECTb, HETALIEHAs U3BECTb, IUTHEBAS COJIA, IUPUT U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OIPENEIATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHASA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBa (aTOMHAas, MOJEKYJspHas,
VMOHHAs!, METAJIJIMYECKAs1), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX
COCIUHECHUM;

c(OpPMHUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K OIpPEACIEHHOMY KiacCy/TpyIe
COEJIMHEHU (MPOCTHIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUAbI, OCHOBAHUS,
KHUCJIOThI, aM(OTEpHbIE TUAPOKCUBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IIEPUOAUYECKOTO 3aKoHa /.
U. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX J3JieMeHTOB 1-4 mnepuonoB Ilepumoanyeckoit cucCTEMBI
xumuueckux smemenToB J[. M. MenpeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
AJIEKTPOHHBIE opouTanm, «QHEPreTUYECKUe YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB M MX COEJIMHEHUU
o repuoaaM u rpynnam llepuoardeckoi cucTeMbl XUMUYECKUX Ay1eMeHTOB []. 1.
Menneneena;

chOpPMUPOBAHHOCTh ~YMEHHUW  XapakTepus3oBaTh  (OMHCHIBATh)  OOIIHME
XUMUYECKAE CBOWCTBA HEOPraHWMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3M MEXKIY HEOPraHWYeCKHMU
BEILECTBAMHU C TOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMUYECKUE PEAKIUU 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BELIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETICHEW OKHCIICHHS SJIEMEHTOB, O0OpaTUMOCTH
pEeaklny, y4aCTHIO KaTaau3aropa);

c(hOPMUPOBAHHOCTh YMEHHMI COCTaBISITh YpPABHEHHS PEAKIUH pa3InyHBIX
TUIIOB, TIOJIHbIE U COKPALEHHBIEC YPABHEHUS PEAKLIMM MOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSL, TPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLUUH, MOATBEPKIAIOLIIE
KAueCTBEHHBI COCTaB pPAa3IMYHBIX HEOPraHWYECKUX BEIECTB, pPAaClO3HABAThH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH  pPACKPBIBATH CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUA MOCPEJCTBOM COCTABJIEHUS JIEKTPOHHOro OaliaHca
ATUX PEaAKIU;

c(hOpMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuu OT pa3auvHbIX (PAKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle [latensbe);

chOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE TPOIIECCHI,
JeXalllie B OCHOBE MPOMBIILIEHHOTO IMOJIYYEHHUS] CEpHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJACTaBICHUNA 00 OOMIMX HAyYHBIX MPHUHIMIAX U
HKOJIOTUYECKUX MPOOIEeMaX XUMUYECKOTO POU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HCIIOJIH30BAHUEM
MOHATHUSL «MaccoBasi JOJsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUW ra3oB
IpU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PeaKlUu
BELIECTB, TEIJIOBOrO 3¢ (eKkTa peakud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0/IaTh MPaBUIa MOJb30BaAHUS XUMUYECKOM
NoCcyIol U J1abopaTOPHBIM O0OpPYJOBAaHHMEM, a TakKe MpaBuia OOpallleHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSMHU IO BBIOJHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW TUJIAHUPOBATh M BBIMOJHATH XUMUYECKUN
HKCIIEPUMEHT (Pa3joKEeHHUE MEPOKCHUIA BOJOpPOAA B MPUCYTCTBUM KaTaau3aTropa,
ONpEIENeHHEe CpeIbl PpPacTBOPOB BEUIECTB C MOMOINBIO  YHHBEPCAIBHOIO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIIHH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMUW Ha Cyib(dar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBUM C NpaBUJIaMU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMU U JIaDOPAaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpME 3alucH
ypaBHEHUN COOTBETCTBYIOIIUX PEAKIU U (HOPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJU3UPOBATH XUMHUYCCKYIO
uH(pOpMaIMIO, TMOJIYy4aeMyK0 U3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOJaTh  MpaBWiIa  AKOJOTHYECKU
1eecoo0pa3Horo TMOBEICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJISIX
COXpPAHEHUsSI CBOETO 3/I0POBbSI M OKpYXKAIOIIEH MPUPOJHOU CpeAbl, OCO3HABATH
ONACHOCTh BO3/ICCTBHS Ha KUBBIE OPraHW3MBbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIEHUS U
MPEIOTBPALIEHUS X BPEAHOTO BO3JICVCTBHS HA OPraHW3M YEIIOBEKA;

TUIsT 0OYJaroNIMXCsl ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYNMHBIX METOJAX TMO3HAHUS BEILIECTB H
XUMHYECKUX SIBIICHUN;

JUISL  CJIETNBIX W CIA0OBHIAIIMX OOYYalOIIUMXCS: YMEHHE WCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XuMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KouunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero K/P 1I/P o0pa3zoBaTe/IbHbI
e pecypchbl
Pa3nen 1. TeopeTnueckue 0CHOBbI OPraHMYecKOi XUMHHU
[Ipenmer opranndeckoi xumuu. Teopust
1.1 CTPOCHHS OPTaHUICCKUX COCTMHEHUH A. 3
M. Bytneposa
Wroro o pazneny 3
Paszjnen 2. YraeBoaopoabl
2.1 [IpenenbHbIe YTIEBOAOPOABI — AJIKAHBI 2
99 HenpenenbHble yrieBoAOPOIbI: AIKEHBDI, 6 1
' AJIKaIMEHb], aJIKUHBI
2.3 ApomMaTtudeckue yrieBoa0po bl 2
54 [TpupoHBIE HCTOYHUKH YTIIEBOIOPOJIOB H 3 1
' uX rnepepadoTka
Hroro no paszneny 13
Pa3nen 3. Kuciopojacoaepskauue oprannieckne coeinHeHus!
3.1 Crupter. denon 3
3. Ansaeruabl. KapOOHOBBIE KUCITOTHI. 7 1
' CnoxHbIe YQUPEI
3.3 YrneBoasl 3 1
Hroro no paszneny 13
Paznen 4. A3orcoaepxaiiue OpraHuvecKue coeTuHeHust
4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 3
Hroro o pasneny 3
Pazgen 5. BeicokoMoJieKy/IsipHbIe COeIUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro mo pazneny 2
OBILIEE KOJIMYECTBO YACOB I1O 34 5 5

I[TPOTPAMME




11 KIIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/m NporpamMmmbl Bcero | K/P | II/P | oOpa3oBareibHbIe
pecypchl
Pa3nen 1. TeopeTnyeckue 0OCHOBbI XMMHH
CrpoeHnue aromoB. [lepuoauueckuii 3aKoH u
11 [Iepuonnueckas cucTeMa XMMHUYECKUX 3
anemenToB 1. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrOoOpasue 4
' BEILIECTB
1.3 XHUMHYECKUE pPEeaKITuU 6 1 1
Uroro no pazneny 13
Pa3znen 2. Heoprannueckasi XumMusi
2.1 MerTtayuisl
2.2 Hemeramier 1
53 CBs13b HEOPTAHUUECKUX U OPTAaHUYECKUX p
' BEIIIECTB
Hroro no paszneny 17
Paznen 3. XuMus M JKU3Hb
3.1 XUMHSA U KU3HDb 4
Hroro no pazgeny 4
OBHIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOT'PAMME










