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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOimero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENBHON MTPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepaniy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXeHu «CrTparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparuu Ha niepuoa 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpateruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJIEH,
COJEpKaHUs, Pe3ylbTaTOB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepLIAIONIMM JTallOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YEeJIOBEeKa, a TaKXKe 3KOJOTMYEeCKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEeJHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4EOHOTO
npeaMera «XHMHS», COJIEPKAHWE M TNOCTPOEHHE KOTOPOIO OIpENETeHbl B
nporpaMme MO0 XMMHUHM C YYETOM CHeUU(PUKA HAyKHM XUMUH, €€ 3HAUYCHUS B
NO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW MU3HHM OOIIECTBA, a TaKXKEe C Y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAaeT OCOOYI0 POJb B
COBPEMEHHOW LUBWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHNE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LEJOCTHOTO MPEJCTABICHUS 00 OKpYXAaloIleM MHUpPE Kak O €JIMHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HH KaXJI0oro ujieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3MJATENIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHUS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBHM C OOIIMMU MHEISIMH U TMPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BBIPAaOOTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30oBaHUs B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMa  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» u «OOm@as M HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOUYEHHEM 3HAHMH W3 OO0Ield XUMHUH) U
OopraHu4eckoil xumunu. POpMHUpPOBAHUE NAHHOW CHCTEMBI 3HAHUW NPU U3YYCHHUH
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranuueckas xumus» U «OO0mas u
HEOpraHuyeckass XUMHUsA» c(popmMupoBaHa B IporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHS OPraHHYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. CBelneHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX AAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OMOJIOTrHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHMueckOod XUMHM MOJY4YarOT pPa3BUTHE
chopMHUpPOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEepBOHAYAILHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lon HOBBIM yrjaoM 3peHUsi B IpeaMeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuadl M (AaKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuyecKas
XUMUS» O00ydaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o06o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BeIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHUM, a TAKKE O XUMHUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IMPOLECCY
TBOpYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XMUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUUYECKA OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENBCKUX 3a/1a4d. B 1enoM coaep:kanue yaeOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYYAIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
bunocodhckux maeH, Takux KaK: MaTepUalbHOE €IUHCTBO HEOPTaHMYECKOrO U
OpraHUYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, TI03HABAaEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHBOPEYUN MEXKIy HOBBIMH (akTaMH U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJOTUUECKUX MpodiieMm, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemeHusi 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4YaromMXcsi TPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
CONlepKaHUs M TOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, UMEKOIMUX O0a30BO€ 3HAYEHUE s
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEeIOBATEeNIbCKON JEeATENbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHMs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUN
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKHM 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4eHUs
MpeIMETa SIBIISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU W3Y4YEHHUsS IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHuE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOIaX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301acHOro oOpaIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPOrpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHCTEME CpeaHero oolmiero oopasoanus. CeroaHs B
MPETNOolaBaHNM XUMHH B OOJIbIIEH  CTEMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHEHHUS UX B PCANBHOU >KH3HU
JUTSL pETIIeHUs TPaKTUYECKHUX 3a]1a4.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JOMUHHUPYIOIIEe
3HaUEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]]a4H, KaK:

amanranusi 0OyJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
GbopMHpOBaHWE  HMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHHOMY MPHUHSTHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHHEe y OOYyYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
JeATEILHOCTH: PEIICHHs MPoOJeM, MOUCKa, aHaimu3a U 00paboTku MH(OpMaIUH,
HEOOXOJUMBIX JJIsi TIPUOOPETEHUS OIbITa JCATEIHHOCTH, KOTOpas 3aHUMAaET
BOXHOEC MECTO B TIO3HAHWM XUMHH, a TakXkKe JJIs OICHKH C TO3UIUI
HKOJIOTHYECKON OEe30MMacHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHYCCKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEHM 00yJaromUXCs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMHU TTOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHONU WH(DOPMAITUN XUMHYECKOTO COJICP KAHMS;

dhopMUPOBaHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWUW W TIPOBEICHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCMIUTAHWE Yy OOydYarommxcsi YOSKIEHHOCTH B TyMaHUCTHYCCKOUN
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TTPUPOJIOIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTrEeTUUECKUX PECYPCOB U
COXpPAHEHMSI TPUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOILICHHUSI K TPHUPOJE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHSTHS TPAMOTHBIX pEIIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero ooOImero oOpa3oBaHUS TPEAMET «XHUMHS)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeAMETHOM obnacTtu «EcTecTBeHHO-HAyUHbIE
PEAMETHI».

OO611ee YuCI0 9acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMUHU, Ha 6a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUsi CTPOEHUS OPraHUYECKHX
coequHennii A. M. bytneposa, e€ ocHoBHBIE MONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCKuX BemecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OpTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o KiaccupuKauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpPraHUYeCKUX COEAMHEHUM (CHUCTEeMaThuecKas) ¢ TpHUBUAJIbHbIC Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAn. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (U3MUECKUE M XUMHUYECKHE CBOMCTBa
(peakuuu 3amMelieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN psAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN AQJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BaKHEWIINe
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOECHUS, TOMOJIOTUYECKUH Psill. ALICTHIICH
— TPOCTEUIMI MpeACTaBUTENh AJKHUHOB: COCTaB, CTpOCHHE, (U3UUYECKHE W
XUMHUYECKHE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYEHUE U TPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, QpU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTnyeckas CBsI3b MEXIYy YIVIEBOJOPOJAMH, NPHHAMICKAIIMMU K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IlpupomHblii ra3 W HOIyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepaboTku HEDTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKH), muposn3. IIpoayKTsl
nepepaboTku He(TH, UX NIPUMEHEHNE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €r0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HAKOMJIEHHE C o00pa3lamM IUIaCTMAacC, KaydyKOB M PE3HHBI, KOJUIEKIUH
«Hedpte» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOIOB U
raJIOr€HONPOU3BOIHBIX, TPOBECHUE NPAKTHUECKON PabOThHI: MOJIyY€HUE ITHIIEHA

Y U3yYEHHE €T0 CBOUCTB.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJINYECTBA MCXOAHOI0 BEUIECTBA WM NMPOAYKTA PEAKLHUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranuyeckue COeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OTAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUuMd C aKTUBHBIMU METaJJIaMHu,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  COMpPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmuuepuHa v STUICHIJIMKOIIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XUMUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerugpl U Kemowuwvl. DopManmpaerun, auneTanbACTHNA:  CTPOECHUE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KAUECTBEHHBIE PEAKLIMN ), IOJYyUYEHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKalim), MoayyeHue U MpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCJIOThl KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uuponus
cioxHbIX 3¢upoB. XKupsel. I'naponus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.



VYrneBonpl: coctaB, kjaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
ruapokcusiom Menu(ll), okuciienne ammuadHbiM pacTBOopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunre3. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue Kpaxmaina u
HeuoNo3bl.  PU3MYECKMEe W XHMHYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
NpOBE/ICHHE, HAOJIOJICHUE W OMHMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3agaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHUYecKhe coeAruHeHus. Pu3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe ruiuHa). buonoruyeckoe
3HaUYE€HWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS] BEIIECTB W HUX MPEBpaIICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIDHbIE COeIMHECHUS

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aALNU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALMS U TTOJIMKOHEHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl H3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHUI:
O3HAaKOMJIEHUE C 00pa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanust MexXnpenMeTHbIX CBSI3ed MPU U3YYEHUU OPTraHUYecKOW XMMHHU B
10 xjacce OCyIIECTBISIETCS Yepe3 HMCIIOJIb30BAaHHE KaK OOLIMX eCTeCTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH JUISI OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATHUSA: SIBICHUE, HAYYHBINH (akT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUIHOCTh, HAOIIOICHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUYMUHBI U SMHUIIBI X U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIeBOABI, JKHUPHI,
(GepMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJBI, TOJE3HbIE UCKOTIAeMbIe, TOTLTUBO,
PECYpPCBHIL.

TexHonorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOTO IHMTaHUA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUUecKre YpOBHH, TOJYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeniesieHus] dJEKTPOHOB M0 OpOUTaisiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CuCTeMbl
xuMmudeckux aneMmeHToB . M. MeHaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUS CBOMCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuoaaM.
3HauYCHUE IEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBsI3b. BHIbI XUMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XWMHYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTb.
CreneHnb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



BemecTtBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIacCaM.

Xumnyeckass peakuus. Krnaccupukanums  XUMHUECKMX — peaknuid B
HEOPTraHWYECKONM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [Hlatense.

OnexTponutryeckas auccouuanus. CuiabHble U cialble 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpanus tabiun «Ilepuoauyeckas cucrema xuMmudeckux sneMentos 1. U.
MenneneeBay, M3ydeHHE MOJENEH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jioXKeHUE NepOoKCUIa
BOJOPOJIa B MPUCYTCTBUM KaTaJau3aTOpa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OoOMeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSM XUMHYECKHMX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETBI, PACUETBI C HMCIIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJIs1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®uznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoa, cepsl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUHA  (OKCHIOB,
KHCIIOPOJCOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramel. [lonoxenue meramoB B llepruoanyeckor CUCTEME XUMHUYECKUX
anemeHnToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O0mue ¢uzndeckue cpoiicTBa MetaioB. CIiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKUI psAJl HAPSHKEHUI METAIIJIOB.

XUMUYECKUE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHCHUH.

OO6mue crmocoObl MoJyYeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
U3Y4YCHUE KOJUIEKINH «MeTayulbl M CIUIaBbl», 0OpPa3I[0OB HEMETAILIOB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3a/1a4, HAONIOJCHWE M ONHCAHHWE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHbBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuéTtHbie 3amaun.

Pacuérpl mMaccel BemiecTBa WM 00BEMA ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéThl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEET MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, SHEPreTHYECKON W IMHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIICCTB.

YenoBeKk B MHUPE BEUIECTB W MAaTEPUATIOB: BAKHEUIIHME CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbI, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuabl JIJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHus W 3J0pPOBbE YEJIOBEKA: IpaBHJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBwiia 0E30MaCHOT0 MCITOIb30BaHUS MpenapaToB OBITOBOM XUMHUU
B ITIOBCEIHEBHOM JKU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MeXNpeAMETHBIX CBA3€H NpU  HW3YYEHUHM oOmed
HEOpraHn4eckord xuMuu B 11 Kilacce ocylIecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiaccuuKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: marepusi, SHEPIUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- W
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbI, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIC, TOILUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBINUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENBHBIX MAaTEPUAIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHUIIICBAS
IPOMBINIUICHHOCTh,  (papMaleBTHYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IPEraparoB, MPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB,
AIIEKTPOHHASI TPOMBIIIECHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XM HA BA30OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TMPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeMETHBIM W TpeAMeTHbIM). HayyHo-mMeTonuyeckol OCHOBOM s
pa3paboTKU IMJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOOTBEeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YpPOBHE CPEOHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MPUCYIIMMH LIEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YKEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEJU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
€AMHCTBE Y4YEOHOW M BOCHUTATEIbHOW JAESATENbHOCTHU B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMyd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM U TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOMO3HAHUS, CaMOpPa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0y4Jarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpMHUPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIbHOCTH
oOy4JaronmMxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHAIHU3E PA3TUYHBIX BUJIOB YU4EOHOM 1EATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

LEHHOCTHOIO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HAaCJIEIUIO
OTE€UYCCTBEHHOMN XHMUM;

YBOXEHHUS K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY1Aa YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e MH(POpMaLMU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBEACHUS;

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

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coONIo/IeHUsT TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIFOCH;

OCO3HAHMS TMOCIEACTBUNA M HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
QJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE B PEIICHUH MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHoOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yjbTaTaM TPYAOBOM EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymieli mpodeccun M peanm3anuid COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 0011IeCcTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

IKOJIOTUYECKU 1IETIECOOOPA3HOTO OTHOILICHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHHM XUMHUHM IS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO PHUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpPEIl OKPYKAIOUIEH
MPUPOIHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAJIBHON
MPaKTUKE, CIOCOOHOCTH M YyMEHUA AaKTUBHO MPOTUBOCTOSTH HACOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CIeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
(GbOpMHpPOBAaHUM PALMOHATIBHOTO HAYYHOT'O MBINUIEHUS, CO3[JaHUU LIEJIOCTHOTO
NpeACcTaBlIeHUs] 00 OKpPY>KarOIIEM MHUpE Kak O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHHS
MIPUPOJITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOMU
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJIbTYphI, PEIICHUH I100aIbHBIX MpoOsieM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUIIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHUH MEIUIIMHBI, OOCCICYCHUH YCIOBUN
YCHEIIHOTO TpyJa W OKOJOTHYECKH KOMQPOPTHOM IKHU3HU KaXKIOrO YjeHa
00IIIEeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [MOHUMAHUSA CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJy4JaeMble 3HAHUS JUIsl aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYIKAIOIIEro MHUpa U
IPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHUS MJis
peleHus npodiieM B peasbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOECHHOCTSIM TpyJa B Pa3IUYHBIX cepax npodeccuoHanbHOMI

NEATEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysnbTaThl OCBOCHUSI yU€OHOTO IMpenMera «XuMus» Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroUUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIIXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMHU.

OnBJanenue YHUBEPCAJIbHbIMH Y4eOHbIMU No3HABaTeJIbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C OCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICISITh XapaKTEPHbIE MPU3HAKU MOHSITUM M YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJICHHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHMUS, UCTIONIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOICIBHBIC TPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPH3HAKOB U3y4aE€MbIX BEIIECTB U XMMUUECKUX PEAKIIMI.

2) 6a3oBbIe HCCIIeN0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATh €ro pe3yibTar, (popMynupoBaTh
0000ITICHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKON W MPOEKTHOM
JEATCIIbBHOCTH, TPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB pEIICHUS NPaKTHYECKUX 3a7ay, MNPUMEHCHHUIO Pa3JIMYHbIX
METOJI0B TTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCA B PA3IUYHBIX HCTOUYHMKAX uWHPopMauuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYMBOCTD;



bopMyIMpOBaTh 3alpPOChl U MPUMEHSATH PA3NMUYHBIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIUM, HEOOXOAWMOW JJIsI BBIMOJHEHHUS YYEOHBIX 3ajau
OTpEeEIEHHOTO THUIIA;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
nHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
XUMUYECKON uWHGOpMaIMell: TPUMEHATh MEXKIpeAMEeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJC IHaora W/WiH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  IMPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS TIPEJIJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3ybTaTOB IMO3HABATEIBHOU JIESTEIBHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMTOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3aluu y4eOHOro nmpoekTa u (GopMyJIUupoOBaTh BBHIBObI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJIbHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
JeSATEeIbHOCTh, OMNpenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTH U TIO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aJay, BbIOMpaTh Haubosee
3¢ }exTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TMOJYyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHAaM3a
¥ CAaMOOIICHKH.

HPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHSI Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIOLIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU



npupoAsl, B (QOPMUPOBAHUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJIsl pEelIeHUs MPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi opmyna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJSpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJOTH, YIJIEBOJAOPOIbL,
KHCJIOPOJ, U a30TCOJEpHKAIIUE COCANHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemniectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHMMHUH; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallke B OCHOBE IIOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCHOJIb30BAaHUU BAXKHEHIIMX OPraHWYECKUX BELIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MNPU3HAKUA TOHSITHIM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHWM COCTaBa, CTPOCHHUS U MIPEBPALICHUI OPTraHUYECKUX COEIMHECHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaII€HHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBaTh MOJIETU MOJIEKYJl OPraHMYECKHX BEUIECTB JI1 WILTIOCTPAIUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJIEKHOCTbh H3YyUYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBY M CTPOCHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKalliue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUWHEHHMS), JlaBaTh WM HAa3BaHUS 110
cuctematudyeckoit HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITWICH, MPOMWIEH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHLIEPUH, (eHos, (hopManbIerul], aleTaabIerujl, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACI0TA, CTEAPUHOBAs KUCIIOTA, TIIFOKO03a,
dbpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSAX (OAMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. byTiepoBa mis 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, STWJICH, MPOIMMIEH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METaHOJ, STAaHOJ, STUJICHIJUKOJb,
mmnepuH, (EeHoJ, aleTalbIeTH, MypaBbHHAS W YKCYCHAasl KHCJIOTHI, TIIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbsd (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TPOIYKTOB MEepepabOTKH;

c(OPMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB UJIU MIPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHU, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICIUPOBAHNUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W Ja0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalus OCJIKOB MpPU HArpeBaHWU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKH O€30MacHOCTH TMpU OOpallleHUH C
BCIIECTBAMH H JTAOOPATOPHBIM OOOpPYJOBaHUEM, TPEJCTABISATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr W3 Pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHMM  COOJIIOAaTh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIEHUS W TMPENOTBPAlICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJIOBEKA;

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENbIX M CHAa0OBHUASIIMX OOY4YalOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juis 3anucu XUMHYECKUX

bopmyL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIass M HeopraHuvecKas
XAMUSD OTPAXkKAKOT:

c(hOpPMUPOBAHHOCTh  IPEJCTABICHUM: O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIsl pEUICHUs MPAKTUYECKUX 3a7a4
M IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO M IPHUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAralIINe TOHATUS (XMUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKyJlIa, MOJb, MOJISPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKUCIIEHHS, XUMUYECKAs CBS3b
(KoBaJICHTHAs, MOHHAS, METAINIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEICKTPOIUTHI,
AIEKTPOJUTHYECKAS JUCCOLUUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKON peakIuu, XMMHUUYECKOE PaBHOBECHE); TCOPHUHU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTaHMYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBAaTh UX B3aHMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss ¢GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKHUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl Tra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh M CTETIEHb OKHCIICHUS
XMMHUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAs, BOJOPOHAS) B COCIUHEHMSIX, THUI
KPUCTAJUIMYECKON PEHETKH KOHKPETHOTO BELIECTBA (aTOMHAs, MOJIEKYJISpHas,
WOHHAs!, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yMEHUN yCTaHaBJIUBAaTh IPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KJacCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUW PACKPBIBATh CMBICI MEPUOANYECKOr0 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi cucTteMsl
xumuueckux anemeHTtoB [[. WM. MeHneneeBa, MCHOJIb3ysl TMOHATHUS «s-, p-, d-
AIIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUNI
1o nepuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB 1. H.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE PEAKLIUHU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyuX BEIIECTB, TEIJIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHS AJIEeMEHTOB, 0OpaTUMOCTH
peaKkiMK, y4acTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUH COCTaBJISATh YPaBHEHHUS PEaKUUW pPa3IUUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAueCTBEHHBIM COCTaB pa3UYHBIX HEOPraHWYECKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIONIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

cOPMHPOBAHHOCT, YMEHHM PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeakIuy OT PA3INMIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHPOPMUPOBAHHOCTH MPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSITUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIUHU
BEILIECTB, TEIJIOBOrO 3(P(deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEILIECTB, IPEBPAIIEHUSA U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEepOKCHAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
OMpENIeJICHE Cpelbl PAaCTBOPOB BEIMIECTB € TOMOIIBI YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIUH,
peakiui MOHHOTO OOMEHA, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaiey U «Hemeramib») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH ¢ BEUIECTBAMHU U JIa0OPAaTOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3YyJbTaThl XHUMHUYECKOrO JKCIEepuMeHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKuii U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ yYMEHHUH  COONIOATh  MpaBUiIa  DKOJOTUYECKHU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPYXKAIOIIEW INPUPOJHOM Cpelbl, OCO3HABAThH
ONACHOCTh BO3EHCTBHS HA )KMBBIE OPTAHU3MBI ONPECIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [IJIK, mosicHATs Ha mpumepax cnocoObl YMEHBIICHUS |
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJI0OBEKA;

Ui 00y4aroUuIMXcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0pOBBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  clemnbIX M caaboBUAALIMX OOYyYaroUIMXCs: yMEHHE HCMOIb30BaTh
penbedHo-ToueuHyo cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu XuMMUYECKUX

dbopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBare/ibHbIC
padoThI padoTshI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOH XUMUM
[Ipenmer oprannyeckoil xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3 0 0
M. bytneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHble yriIeBOAOPOIbI — AJIKAHbI 2 0 0
59 HenpenenbHble yrieBoaOpoOabl: aAKEHBI, 6 0 1
aJIKaINEHBI, aJTKUHBI
23 ApoMaTudeckue yrieBoa0posl 2 0 0
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1 0
ux nepepadorka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. denon 3 0 0
39 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 7 0 1
Crnoxubie 3¢upsl
33 VYrinesoasl 3 1 0




Hroro no pazneny

Pa3znea 4. A3oTconeprxkaimye OpraHudecKkue coe{uHeHust

13

4.1 AMUHBL. AMUHOKHUCIIOTHL. benku

Utoro no pazgeny

Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUSA

5.1 [TInactmaccel. Kayuyku. BonokHa

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruyeckue (wipp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ileproanueckas cucteMa XUMHUYECKHX 3 0 0
anemenToB . 1. Menaeneera
12 Crpoenue BeniectBa. MHOroo0Opasue 4 0 0
BEILIECTB
1.3 XUMUYECKUE peakiuu 6 1 1
Hroro no pazgeny 13
Paznen 2. Heopranuueckasi xummusi
2.1 MerTamisl 0 1
2.2 Hemeraminl 1
)3 CBs13b HEOPTaHUYECKUX M OPTAHHUUECKUX 5 0 0
BEILECTB
Hroro no pazneny 17
Pa3znen 3. XuMus M :KHN3Hb
3.1 ‘ XUMUS U )KA3Hb 4 0 0
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi  0o0pa3oBaTeJbHbIC
padoThI padoTsI pecypenI
| [IpenmeTt opraHuyeckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHM4EeCKUX
2 coenunenuii A. M. byrnepoga, eé 1 0 0
OCHOBHBIE TOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux BemiectB. Homenknatypa | 0 0
(cucTemaruyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AnKaHbI: COCTaBUI/I CTpPOCHUE, | 0 0
TOMOJIOTMUYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1 0 0
MIPEICTaBUTENH aJTKaHOB
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0
. OTUieH U NPONUJIeH — IpocTeiine | 0 0
MIPEICTaBUTENH aJTKEHOB
8 [IpakTuyeckas padora Ne 1. «ITomyuenue 1 0 )
STWJIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTtunoyranuen-1,3. [lonyuenue 1 0 0

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




10

ATKHUHBIL: COCTaB M OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKHHOB

11

12

13

Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTD
apeHoB

I'enetnueckas cBA3b Yrii€BoaopoaosB,
NpUHAIJICKAIIUX K Pa3JIMYHbIM KJIaCCaM

14

[IpupoiHBIE ICTOYHUKH YIIJIEBOIOPOIOB:
MIPUPOIHBIN ra3 U MOMYTHBIE He(TAHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

15

16

[TpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB!
MIPUPOJIHBIN ra3 U MOIMYTHBIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

KontponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17

Hpenenbm,le OIHOATOMHBIC CIIUPTHI:
MCTaHOJI U OTaHOJI. BOI[OpOJIHafl CBA3b

18

19

MHOroaroMHsble CIMPTHI: ATWICHIIIMKOJIb U
[JIMLEPHUH

@deHoII: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20

Anpaerunpl: GopManbaeTuI U
arneTanbaerug. AeTon

21

22

OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCYCHasI

[TpakTuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTeapI/IHOBaSI H OJICMHOBAs1 KHMCJIOTHhI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHUCIIOT

MpbLuta KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26

27

28

XKupsl: ruaponu3, npuMeHeHuUE,
OuoIIOTNYecKast POJIb KHUPOB
VYTneBobl: COCTaB, KJIACCH(UKAIIHSL.
BaskHeiiiie npeacTaBUTeINN: TIH0KO3a,
¢bpyxTO3a, caxapos3a

KanMaJ'I U OCJUIK0JI03a KaK IIPpUPOAHBbIC
MOJIMMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopozacoaepsxaniue opraHnaeckre
COCIMHEHUS»

30

31

AMWHEBI: METHJIAMUH W aHUJINH

AMHWHOKHCIOTBI KaK aM(I)OTepHBIe
OpraHn4Y€eCKUC COCAUHCHU A, UX
OHOJIOTHYECKOE 3HAUCHHE. IlenTunas

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

33

34

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX CO€UHEHNN

OcHoBHBIC MCTOABI CHHTC3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aToMOB

[Iepnonnueckuit 3akoH u Ilepnonnueckas
CHUCTEMa XMMHUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHHS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHusl

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpyImmaM v nepuojaam. 3HaueHue
MEePUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BeliecTBa. XMMUYECKasi CBSI3b, €€

BUBbI;, MCXaHU3MBI O6p830BaHI/I$I
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETEHOCTD.
CreneHn okucienus. Bemniectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coefnHeHuil. I eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIECTB, PA3INIHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XUMHMUYECKHUX PEAKLHAX

Ckopoctb peakiuu. OOpaTuMble peaKuy.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onektponutnueckas auccounanus. [lonsrue
0 BoZiopoaHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHMYeCKUX U HEOPraHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIHBIE
peakuuu. ITonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas pabota mo pazaerny
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux noyioxenue B [lepuognueckoii
CHCTEeME XMMUYECKUX dmeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaabluid, MarHui,
QTIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U UX
COCTUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertannen»"

20

21

22

Hewmeranibl, ux mojiokeHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOSHHSI aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANoTponus HeMeTaIoB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COECTMHEHUI

23

XuMuyeckue cBoMcTBa a3oTa, pochopa u ux
COECIMHEHU I

24

25

XUMHUYECKHE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeINHEHUN

[IpuMmeneHne BaXHEUIINX HEMETAIIOB U UX
COeTUHEHUN

26

O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110




TteMe «Hemeramnwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTANIBHBIX 33724 I10 TEME 1
"HemeTanmsl"»

)% KontponbHas pabora o remam «MeTtamibh» 1
n «Hemeramib»

29 Heoprannueckue u opraHn4eckue KucioThl. |
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuyeckue coequHenus. ['enernueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B oO6ecnieueHIH HKOJIOTHIECKO,

31 JHEPreTHYCCKOH U IMUIIEBOW 0€30IaCHOCTH, 1
Pa3BUTHUN MEAMIIMHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MIPUHIUIIAX IPOMBIIUIEHHOTO MTOITY4YEHUS 1
BaKHEUIIINX BEIIECTB

33 UYennoBek B MUPE BELIECTB U MATEPUAIIOB 1

34 XUMUA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 14

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
* Xumus, 10 xknacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienner

* Xumus, 11 xkmacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJISA
KonTponbHo-u3mepurensabie Mmatepuansl. Xumus: 10 kmace/ Coct. H.IL
Tpoerybogsa. - M.:BAKO, 2012. - 96 c.

KontponbHo-uzmeputenbabie Matepuaibl. Xumus: 11 kiaace/ Coct. H.IL.
Tpoery6osa. - M.:BAKO, 2012. - 96 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

https://infourok.ru/?ysclid=m04d1cer4k624466474
https://chem-ege.sdamgia.ru/prob_catalog?ysclid=m04d1w;jt80353880847
https://fipi.ru/ege/demoversii-specifikacii-
kodifikatory?ysclid=m04d2d910b490385786
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