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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX Opranu3aunusx Poccuiickoin
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusli BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOmieil ctpareruu oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUsl, pe3ylbTaToOB OOyYeHUs U TpeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEJHEro o0Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro OIpPENESICHbl B
mporpaMme MO0 XMMUM € YYETOM CHeNU(PUKA HAyKH XUMHUH, €€ 3HAYCHHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NTPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT ocoOyl pojib B
COBPEMEHHOW HUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa ooOmectBa. CoBpeMeHHash XMMHS KaK Hayka
co3uJaTellbHas, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPaHbI 310POBbSL.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyarolmuxcs, HEOoOXOOUMYI0 MM JJs BbIPa0OTKM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJLKCHHMS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomyMHA  npeaMeTa  «XHMHsD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOm@as W HEOpPraHW4YecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMbI 3HAHUU IPU W3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B IporpaMMme IO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHuH BemiecTB. CBelneHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHm4eckod XUMHUHU MOJYy4arOT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHUs B mOpeamere «XUMHUs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHMN O BaXHEMIIHUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEJIbHOM W IMPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY



TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOro
npeaMeTa  «XUMHUS»  JaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBJICHUM MNYTEM OJKCIEPUMEHTA U
peIIeHUs] TMPOTHBOPEYMI MEXKIy HOBBIMH (akKTaMH W TEOPETHYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOUMBIX JIJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOM
U HCCJIEI0BATEIbCKONU ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mnpenomaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeiHero ol1iero o0pa3oBaHusi, P OMPEICICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMH HM3Y4YEHUS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIIOTCSA:

e (opMHUpPOBAaHHE CHCTEMBl XHUMHUYSCKMX 3HAHUW KaK  Ba)KHCHIICH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JIeXKaT KIIOUEBBIC MOHSTHS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHWE CYIIHOCTH JIOCTYITHBIX
0000IIeHNH T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupOBaHUE U PA3BUTUEC MIPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMMMBIX JJIsi MPUOOPETCHUS
YMEHHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB UM XUMUYECKUX SIBJICHUH,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;



e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHUEM XHMHYECKOTO DJKCIEPUMEHTa, COOJIOJEHUEM MpPaBUII
0e30macHOro 0OpalleHus C BEIIECTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJied U 3a7a4 U3ydeHUs
IpeaMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oomiero odpazosanus. CerojiHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHS 3HAHUU U NPUMEHEHUS UX B PEAIbHOW >KU3HU
JUTSL peLIEHUs TPaKTUYECKHX 3a]1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus oO0yJarolMXcsl K YCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHUDA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU M MX
IIPUMEHEHUEM;

dopMupoBaHue |y OOy4arOUIMXCs KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl OIbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XWUMHH, a TaKXke 1 OUEHKHM C TO3ULHUl
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE ITO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH 00yUarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEILHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIOIb30BaTh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHKE U Pa3BUTHE Y OOYUAIOIIUXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, NpU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUH TIJIOOANbHBIX MpoOieM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSI TMOJYYEHHBIX 3HAHUW IS NPUHIATUS TPAMOTHBIX PELICHUHA B
CUTYaLIUSIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSAMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrapisieT 68 vaco: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. Te€Opusi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYIIBI
OpraHWYECKUX BeElIeCTB. ['oMonorus, wu3oMepusa. XUMUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o KilaccupuKauM opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIINX MPEICTABUTENIEH KIACCOB OPraHMYECKUX BEIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPALIECHUI0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoabt

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAXOXJECHWE B TMPUPOJEC, TMOJyUYCHHE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHUM PAl. DTUIEH U MPONUIICH —
MPOCTEHIIINE TPEACTABUTENIU aJTKEHOB: (U3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPHU3aIiK ), TOJyYeHUE U IPUMEHECHHUE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUIICH
— TMPOCTEHIINIA TPEICTAaBUTENb AJIKHHOB: COCTaB, CTpOCHHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHUs] ), MOJTyYEHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, PU3NYECKHE W XMUMHYECKHUE CBOMCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHHE. 10.1)01:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, TPUHAMIEKAIUMH K
Pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHHMKH YIIEBOAOPOAOB. IIpupoaHblii Tra3 W NOMYTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:



NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKHUW), nupoau3. IIpomyKkTel
nepepadoTKu HePTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIN
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «Yroip», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHYECKOM peakuuu (Maccel, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM POIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4eckue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (PEaKkIMM C aKTUBHBIMU MeETaJllaMH,
rajJloreHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHue. BoaoponHble CBS3M MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIIOYHBIMU
METaJUlaMM, KaueCTBEHHasl PEaklys Ha MHOIOAaTOMHBbIE CHUPTHI). [lelicTBue Ha
opraHu3M yenoBeka. [[pumenenune rauuepruHa U STUICHTIIUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpaerunpl U Kemouwvl. DoOpMaNbIETHl, ALETAIBIEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasl KHCIIOTBI: CTpOeHHE, (prU3MuecKue U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEIACTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
coxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, KiaccuUKalUs ~ yriaeBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIIOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie mosuMepbl. CTpoeHue Kpaxmaia H
Heunono3bl.  PU3NUECKME W XWMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).




DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBE/ICHHE, HAONIOJCHHE U ONHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmeau(ll), B3zammomecTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaumn.

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

A3oTcozeprKanue OpraHumIecKue COCTUHCHHUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OpTaHWUYECKHE COeAuHEHUS. DU3uIecKue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJIHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB W WX IPEBpaIICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIIUHA OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHS XUMHW BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJUMEPHU3AlUN, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KiIacCUu(PUKaIMs, NepUOAUIHOCTh, HAOIIOJEHUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: wMaTepus, DHEPrHus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTHBHBIC BemiecTBa (O€IKH, YIJIEBOIBI, KHUPHI,
(bepMeHThI).



['eorpadusi: MuUHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIMBO,
pECypCHL.

TexHOJorus: IMHUILIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHU,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKHT 3neMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JEKTPOHOB MO OpOUTAIAIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CUCTEMbI
xuMuaueckux aneMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUSI CBOMCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOjaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHMYECKash CBS3b. BHAbl XHMHYECKON CBS3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHONW XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATEIHHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHEHUU. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knmaccudukamuss  XUMHYECKHX — pEaKIuid B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPaHEHUS W MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadbie anekTponutsl. Cpena
BOJHBIX PaCTBOPOB BEWIECTB: KUCJIAsl, HEUTPAJIbHAS, IETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMoHcTpanus Tabnun «[lepuoanueckas cucremMa Xxumuueckux sneMeHtoB [, .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTANTMYECKUX PEHIETOK, HaOJIoJIeHue U
ONKCAaHKUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEEICHUE CPEALl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOpA, pEaKIUH HOHHOrO oOMeHa),
MPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX GaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxenue HemeraiuioB B llepuomuueckon  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (HA MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJIOB (TajoreHOB, CEPbl, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
sanemeHToB [I. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0OYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, alfOMUHUN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUM.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0OpPa3IOB HEMETAJLIOB, PEIICHUE
HKCIIEPUMEHTATILHBIX 3a7ad, HAOJIOJIeHWe W OIKCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PAcTBOpaMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTHrble 3amaun.

Pacuétel mMacchl BemiecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecriedeHUr SKOJOTUYECKOM, YHEPTETUYECKON W THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUUMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.



[IpencraBiaenuss 00 OOMMX HAYYHBIX IPUHLUINAX [TPOMBIIIJIEHHOTO
IIOJIYYCHUS BaXKHEHIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEpUAIOB: BA)KHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yno0peHus.

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia OE30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H MNpH  HW3YyYEeHUHM o0med u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOlIMX EeCTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U TOHATUNA, SBISIOLIUXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusnka: MaTepusl, SHEPIHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHI.

TexHonorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METAJUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IIPErnapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTA U CAMOOIIPE/ICTICHHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaronIuXxcsi PYKOBOJICTBOBATHCS B CBOEH
JESATEILHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1[EJIN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalOTCsS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
OOy4JaroIMXcs M0 peaju3alyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM UHCIE B
YacTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIIBHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIIEHWH y4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU JEATEITLHOCTH;



2) IaTPHMOTHYECKOr0 BOCIIUTAHUS .

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

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHaim3e MHPOPMAIMK O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJIEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MmacHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MyeckoMy u
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETLHOCTH, OOINECTBEHHO TIOJIE3HON, TBOPYECKOW U JPYrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHHH NPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAaHUH IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBanus, Oyaymiedl mpodeccur W peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA



HKOJIOTUYECKU 1I€TIECOOOPA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBHOIO XapakKTepa 3KOJOTHYECKUX Ipo0JieM, BIIMSHUSA
DKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEHCTBHM, NPHUHOCAILMX Bpel OKPYKaIOIIEeH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOIArompUsATHBIE SKOJIOTHUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOACTBOBATbCA MMM B ITO3HABATEIIbHOW, KOMMYHHMKATHBHOM M COLHMAIBHOU
IPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

NOHMMAaHUA cCleUM(UKHM XHMHUM KAk HayKH, OCO3HaHus e€ poyiud B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
UMBUJIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXXHOW pOJIM B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX IpodsieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh
NoJTydyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHUs! SBJICHUH OKPY’KaOIEro MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C UEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHMA 1O XHMHHU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
NEATEIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHMSI Y4EOHOro npeameTra «XUMHUs Ha
YPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PUKY METOIOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIE YYCOHBIC
JIEWCTBUS B MIO3HABATEIIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMU UM  PETyJISTUBHBIMU
JCUCTBUSIMH.

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AEeCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUA W KpPUTEpUHM IS KIacCU(PUKAMK BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS;

MIPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakMy — TMPU PElIEHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUMA.

2) 6a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:



BJIa/IeTh OCHOBAaMH METOJIOB HAyYHOTO IO3HAHHWS BEIIECTB U XUMHYECKHUX
peakuuit;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IOUCKY METOJIOB PELIEHUS NPAaKTHUYECKUX 3a7ad, HPUMEHEHUIO pa3IMYHBbIX
METO/IOB ITO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMauu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JTOCTOBEPHOCTD U
HEMPOTHUBOPEUHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wuwHPOpMANMK, HEOOXOAWMMOW JUIS BBIMOJHEHWS YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MHpopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYyITbl, aO00peBUATYPHI, HOMEHKIIATYPY;

UCIIONb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIbHO MITM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPaKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro mpoekTa U (OpMyIUpPOBATh BBHIBOIbI
o pe3yjibTaTaM MNPOBEACHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHUS MO3ULIUN B
x0J1e 00CYXIeHHS 1 OOMEHA MHEHUSIMH.



OByajieHUe YHUBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I10O3HABATEIBHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHU YYEOHBIX U HCCJIEAOBATENbCKUX 3ajay, BBIOMpaTh HauOoliee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeUICHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOUIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATralOIINe TMOHATHS (XMMHUYECKUH DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JJIEKTPOOTPULIATETILHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIIEpPOJHbIM CcKeneT, (yHKIHOHANbHAs Tpymna,
pauKall, U30MepHUsi, U30MEPhI, TOMOJIOTUUECKUN P, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINEe COEAMHEHHUS, MOHOMED, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUST CTPOCHUS
oprannueckux BemniectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SA3bIK XUMHU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBaxX, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCITOJIb30BAHUU BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEITbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOSHUSI U MIPEBPAIICHUN OPraHUUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BATh XUMHUUYECKYIO CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaII€HHON)
bopMya OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BELIECTB JJIS WJUIFOCTPAUU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarndeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEApUHOBAsI KUCIIOTa, TJII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalIbJIeTH, MypaBbUHAs M YKCYCHas KHCIJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIN Ta3, Yyrojib), CHOCOOBI WX TMEpepabOTKU U
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBICHHUN (HAOII0IeHNE, N3MEPEHNE, SKCIICPUMEHT, MOICIIUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U J1TabOpaTOpHBIM OOOpPYAOBaHHMEM, a TakKe MpaBuia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (ITPEBPALIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEIECTB, JCHATYypaIusi OCIKOB MPU HArPEBaHWUU, I[BETHHIC PEAKIMN OEIKOB) B



COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpameHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA >KUBBIE OPraHU3MbBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHMS Kypca «OOImias ¥ HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJI pELISHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, u30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJIAPHBIN OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBSI3b
(KoBajIeHTHas, MOHHAs, METaJUTMYeCKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE IUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHMSI W MPEBpPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,



COCTaBE, MOJIyYEHUH U 0€30I1aCHOM HCMOJIb30BAHUM BAKHEUIIUX HEOPTaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTEPHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MIPEBPAILCHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIVIEKUCIbIA ra3, aMMHAaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENSITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAasl, BOJOPOJIHASA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHECHUN;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEAEIEHHOMY Kiaccy/TpyIine
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
N. MenaeneeBa u 1€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEILHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUI
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Meneneena;

C(OPMUPOBAHHOCTH ~YMEHUN  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIacCU(UUHUPOBATH XMMHYECKHUE PEaKUUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUM COCTaBJSATh YPaBHEHHUS PEAKUUN pa3IHUHBIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMHU UAYT J0 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB Pa3JUYHbIX HEOPraHWYECKUX BELIECTB, pPAaCIO3HABATh



ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTUYECKUX MTPOOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
NOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSAMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakinuu MOHHOTO OOMEHAa, KayeCTBEHHBIE pEeaKIMu Ha cynbdar-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBaHUEM,
MPEACTABIIATh PE3YJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUU KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJyYaeMyr0 W3 Pa3HbBIX HCTOYHHUKOB (CpeICcTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KAaIOIIEW MPUPOJHOM Cpellbl, 0CO3HABAThH
OMacCHOCTh BO3JICUCTBUS HA )KMUBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax crnocoObl YMEHBIIEHUS |
MpPEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;



JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYMHBIX METO/JAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.

BocnuraTebHbIA NOTEHIHAJ TeMbI/yPOKa:

- MPUBJICUCHUE BHUMAHUSI OOYYaIOIMMXCS K IIEHHOCTHOMY aClEeKTy M3y4dyaeMbIX Ha
ypoKax SIBJICHHM, opraHu3aius X padoThl C MOJy4aeMOM Ha YPOKE COLUAIBHO
3HAUMMON HWHpOpMaAllUe — HWHUIMUPOBAHUE €€ OOCYXKICHUS, BBICKA3bIBAaHUS
OOy4YarONIMMHUCS CBOEr0 MHEHHS 10 €€ TOBOJYy, BBIPAOOTKHM CBOErO0 K HeH
OTHOILICHHS;

- HCIOJb30BAHME BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHHUS Y4eOHOTro
npeaMeTa uepe3 JAEMOHCTPAlMI0 O0ydYarolMUMCs MPUMEPOB OTBETCTBEHHOTO,
TPAKJAHCKOIO TOBEJICHUS, MPOSIBJICHUS YEJIOBEKOIIOOHS U A0OpPOCEpAEHHOCTH,
yepe3 Moja00p COOTBETCTBYIOUIMX TEKCTOB JUIsl YTEHUS, 3aJad i pelieHus,
npoOJIEMHBIX CUTYaIIUN JJ1s1 0OCYKJIEHUSI B KJ1acce.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 2




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Koanyecrno yacos D1eKTPOHHbIE HUPPOBLIE
11/-11 Tema ypoka Beero Konrpoabusie IIpakruueckue  00pasoBaTebHbIe
padoTbI padoThbI pecypcbl
1 [IpenMer oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpOEHUsI OpraHUYECKUX
2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o kiaaccupuKanuu
3 opraHuyeckux BemecTB. Homenknarypa 1
(cucremaTHyeckasi) U TpUBHUAJIbHBIC
Ha3BaHUs OPraHUYECKHUX BELECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
MIPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 DTHIICH U TIPONMIIEH — MPOCTEHIINe 1
MIPEICTABUTENH AJTKEHOB
3 [Ipaktuueckas padora Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTmioyTaauen-1,3. [Tomydenue 1
CUHTETUYECKOTO KayuyyKa U PE3UHBI
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS, 1

TOMOJIOTUYECKHH psijl. AlleTUIIEH —




MPOCTEUILNN MPEJICTABUTEID aJIKUHOB

Brraucnenus no YpaBHCHHIO XHUMHYSCKOHN

11
peaxiuu

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD
apeHoB

13 I'enernueckas cBsi3b YII€BOJOPOIOB,
NPUHAIISKAININX K Pa3IMYHBIM KJIaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE ra3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:

15 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIE Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu

16 KoHnTponpHas padora mo pazaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TaHoJI. BomopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: ITUICHTIUKONb U
TIIALIEPUH

19 ®DeHoJT: CTPOCHUE MOJIEKYJTBI, (PU3NYECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbAeTUT U alleTalbACTH/I.
AnetoH

91 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHUCITIOTHI: MypaBbUHAs M YKCYCHAS

99 [TpakTnueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»

23 CreaprHOBas U OJICMHOBASI KMCIIOTHI, KaK




MNpEaACTAaBHUTCIIN BBICHINX Kap60HOBBIX KHCIIOT

24

25

MpbU1a KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBUE

CnoxHbIe 3(DUPHI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX
3¢hupoB

26

JKupsl: Tunponns, NpuMEeHEHuUE,
Ouosornyeckas posb KHPOB

27

28

29

YTrneBoasl: cocTas, KilacCH(pUKaIus.
Baxneiimme npeactaBuTeNu: TIII0K03a,
dpykTO3a, caxapos3a

KanMaJ'I H OCJUIK0JI03a KaK ITPUPOAHBIC
IMOJIUMCEPbI

KoHnTponpHas padora mo pazaeny
«Kucnopoaconepxaiine opraHuuecKue
coeauHeHus»/ Beepoccuiickas mpoBepouHas
pabota

30

OO0m1as xapakTepucTHUKa a30TCOIepIKaIIUX
OpraHWYeCKUX coenuHeHui / Becepoccuiickas
mpoBepoyHas paborta

31

32

33

AMMHBI: METHJIAMHAH U aHWJINH

AMUHOKHUCIOTH Kak aM(pOTepHbIE
OPraHUYeCKHE COCTMHEHUS, NX
ouosoruueckoe 3Hauenue. [lenruasl. benku
KakK MPUPOIHBIE BEICOKOMOJIEKYJISIPHbBIE
COEIMHEHNS

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COEIUHEHUI




OCHOBHBIC METOJBI CUHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUIA. 1
[TnacTmacchl, KaydyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUS aTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U HX COCAUHCHUH I10
rpyImaM U nepuoaam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCKHX d1eMeHToB /.. MeHaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XMMUYECKas CBs3b, €€

BUABI; MCXaHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BO,[[OpOI[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTUHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX coeAnHeHHi. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIECTB, PA3THMYHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

CkopocTtb peakiuu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

OnekTponuTrdeckas auccounanus. [lonstue o
BOIopoJHOM Tokazarene (PH) pactBopa.
Peakmuu nonHoro oomena. ['naponus
OpPTaHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[TonsiTHE 00 371EKTPOIN3E PACILUIABOB U
pacTBOPOB coneit

KontponbHas padoTa mo pazaeny
«TeopeTndyeckrue OCHOBBI XUMHID)

14

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit
cHUCTEeMe XUMUYeCKuX dieMenToB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKkue CBONCTBa
METAJIJIOB




CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PsJT

15 HanpsHKeHUH METAILIIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

18 XUMHUYeCKHe CBOMCTBA IIUHKA, JKeJie3a U UX
COCIUHEHUN
[IpakTuyeckas padora Ne 2. "Permenune

19 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«MeTtaiie»"
Hewmeramnbl, ux nonoxxenue B [leproanueckoi

20 cUCTEeMe XUMUYEeCKuX dieMentoB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
du3nyeckue CBOMCTBa HEMETAIIIIOB.

21 ANnoTponust HeMeTajuIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

99 XHUMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COE€TUHEHUI

93 XuMHyeckue cBoicTBa a3oTa, pochopa u ux
COeTMHEHNN

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KpeMHUS U
UX COCOUHEHUU

o5 [IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COE€IUHEHMI

26 O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110

TeMe «HemeTtannbely. BeranciaeHus mo




YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipakruyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTtast"»

98 KonrtponbHas padora no remam «MeTtamib» U 1
«Hewmerannb»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHndeckue OCHOBaHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepauHeHus. ['enernueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHHUYECKUX
BEIIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 HYHEPTreTUYECKON 1 MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEJIULIUHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 IIPUHIIAIIAX IPOMBIIIIEHHOTO MTOJIY4YEHHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MHpeE BEIIECTB U MaTepHajIOB

34 XUMHUS U 3J0pPOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




