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MOACHUTEJBbHASA 3AINIMCKA

[IporpaMma 1O XUMUM Ha YpPOBHE CpeaHEro oO0miero o0pa3oBaHUs
paspabotana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpaszoBanuu B Poccuiickoit @eaepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpHOit 00pa30BaTEILHONM MPOTPAMMBI CpeaHEro oO0Iero o0pa3oBaHUS
(®OIT COO), npencraBieHHbix B DemepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit
deneparuy, peaNu3yIoOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMbl, U
OCHOBHBIX TOJNIO)KeHUN «(CTpaterum pa3BUTHS BOCIUTaHUA B Poccuiickon
®eneparun Ha niepuoa ao 2025 roma» (Pacmopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OMPEACIICHHUIO
oO1iei cTparerun oOy4YeHus, BOCIIUTAHUSL U Pa3BUTHUSL 00YUaAIOIINXCS CPe/ICTBaMU
yaeOHoro npeamera «Xumusi» 1 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuentyanbHsie nosioxkeHus GI'OC COO o B3auMoOOYCIOBIECHHOCTH LEJEH,
COJIepKaHUsl, PE3yJbTAaTOB OOyUYeHHS U TpeOOBaHMN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHONM  OpraHU3aIluy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAONIUM JTAlloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYLIUX
LETIOCTHOM CHCTEME XHUMHUYECKOr0 o0O0pa3oBaHUsA. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YeJOBEeKa, a TaKXke OHKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U MPUPOAHOU cpede. Peanusyercss xumuueckoe oOpa3oBaHUE
oOy4Jaromuxcs Ha ypOBHE CpeHEero o0IIero oOpa3oBaHUsl Cpe/ICTBaMU Yy4EeOHOTO
npeaMera «XUMHS», COJIEpXKAaHUE M TOCTPOCHHE KOTOPOrO OIpEeNeNieHbl B
nporpaMMe IO XMMHUU C Y4YE€TOM cCHelupUKd HAyKM XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJIBl U B MaTe€pUalbHOW >KM3HU OOIIECTBA, a TaKXkKe C y4y€TOM
oOlIMX 1eJded W TMPUHIHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpesiHero ooiiero oopa3oBanus B Poccuiickoit deneparum.

XuMusl Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT O0COOYIO0 poOJib B
COBPEMEHHON IUBWIM3ALIUK, B CO3JIaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IJaHUE€ LIETOCTHOTO MPEJICTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YEJNOBEKa, KOTOpoe (OopMUPYETCS B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEIIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSIMU MPUMEHEHUS.



TecHO B3aUMOJEUCTBYSI C IPYTUMU €CTECTBEHHBIMU HayKaMu, XUMHS CTalia
HEOTHEMJIEMON YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOJIUMBIM YCIOBHEM YCIEUTHOTO
TpyJa W JKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA KaK Hayka
co3ujJlaTeNlbHasl, KaK HayKa BBICOKMX TEXHOJOTWW HalpaBlieHa Ha pelieHue
I00aIbHBIX MPOOJEM YCTOMYMBOIO pAa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOH, MUIIEBOM, SKOJIOTHUECKON O€30IMacCHOCTH U OXPaHbl 3JJ0POBbSI.

B cootBercTBMM ¢ OOmUMU UEASMU U TMPUHIMIAMUA CPEIHETO OOIIEro
oOpazoBanus conepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI YPOBEHb
W3YYCHUSI) OPUECHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOAUMYI0O UM ISl  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKEHUS
00pa3zoBaHus B pa3IMYHBIX 00JIACTSX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsironiuMu ~ ipeaMeTa  «XUMHS»  SIBISAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumuss» U «OOm@as W HEOpPraHudeckas XHMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOIl HAYKU: CHUCTEMaA
3HAHUU TI0 HEOPTaHWUYECKOH XMMHHU (C BKIIOYCHHEM 3HAHWHA M3 OOINEH XUMHH) U
oprannyeckor xumuu. @opMupoBaHUE JAHHOW CHUCTEMbl 3HAHUM MPU HU3YYEHUU
npeaMera o0ecleurBaeT BO3MOXKHOCTh PAacCMOTPEHUsT BCEro MHOrooOpasus
BEILIECTB HA OCHOBE OOIIMX MOHSATH, 3aKOHOB M TEOPUN XUMUH.

Crpykrypa coaep:xkanusi KypcoB — «Opranuueckas Xumus» u «OO0mas u
HEOpPraHuyeckas XuMHs» cPopMHpoBaHa B IporpaMMe MO XUMUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYEHHUIO Yy4YeOHOro wMarepuaina u oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM Ha  ONpPEACTIEHHBIX
TEOPETUUYECKUX YpPOBHSX. Tak, B Kypce OpPraHMYEeCKOM XWMHHU BeEIIeCTBa
paccMaTpUBaIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUSI OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHX U BIEKTPOHHBIX
MpeACTaBICHU O cTpoeHun BemiecTB. CBefeHUs 00 H3y4aeMbIX B Kypce
BEILIECTBAaX JIalOTCS B Pa3BUTUU — OT YIJIEBOJAOPOAOB J0O CIOXKHBIX OMOJOTUYECKHU
aKTUBHBIX COEAMHEHUN. B Kypce opraHMyeckol XUMHUU TOJY4YaloT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHus MEpBOHAYAIbHbIE
MPEACTABICHUS] O XUMHYECKOM CBSI3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU peaKIuu.

[log HOBBIM yrjioOM 3peHuss B mpeaMeTe «XUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsd M3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUA
TEOpeTHYeCKUl MaTepuanl U (AKTOJIOTHYECKUE CBEICHUS O BEIIEeCTBaX W
XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias M HeopraHuyeckas
XUMUS» OOy4YarolmUMCsl MPEIOCTaBISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOrO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTHYECKUX TMO3UIUH,



rIy0Xke TOHSATh HWCTOPUYECKOEe H3MEHEeHuEe (YHKIUH HTOr0 3aKoHAa — OT
o0obmaroiei 10 00bICHAIONIEH U TPOTHOZUPYIOIIEH.

Enunas cucrtema 3HaHUM O Ba)XHEWIHMX BELIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEaAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpOoTeKaHus momoiHsercs B kypcax 10 m 11 xmaccom
AJIEMEHTAMH COJIEPKAHUsA, HMMEIOIUMH KYJIbTYpOJIOTUYECKUNH W MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHHMAHHUIO B3aMMOCBS3U XUMHUHU C
JIPYTMMHU HayKaMmH, PacKpbIBalOT €€ pojb B IO3HABATEIBHOW M MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUSI K MPOIECCY
TBOpPYECTBA B O0JACTU TECOPUM U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTaloT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3AHHBIX C XHWMHEH, KPUTUUECKH OCMBICIMBATH HHGOPMAILUIO U
NPUMEHSTh €€ [JIsl TIONMOJIHEHUs 3HAHWUW, pelIeHUs WHTEJUICKTYyalIbHBIX U
AKCIEPUMEHTAIbHBIX HCCIIEI0BATEIbCKUX 3a7a4. B 1enomM coaepxkanue yueOHOro
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  M3YYEHHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00Yy4YarOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI ISl MTOHUMAHUS
dunocopckux uaeH, Takux Kak: MaTe€pUaJbHOE €IUHCTBO HEOPTaHUYECKOrOo U
OpraHUYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IMO3HABAEMOCTh MPUPOAHBIX SBICHUM MYTEM OJKCIEpPUMEHTa U
pelieHus MPOTHUBOPEYHMI MeEXay HOBbIMHU (akTaMU U TEOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUHN 3KOJIOTHYECKHUX MPpodIieM, a
TaKke MpodseM cOEpeKeHUsI IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/JaHUSI HOBBIX
TEXHOJIOTUH U MaTepHUalioB.

B nmnmane pemeHuss 3agad4  BOCHUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOyyYaromuxcs MPUHATHIE NPOrpaMMON MO XHUMHUU TOAXOAbl K OMNPEIEIICHUIO
COepKaHMUsI M TOCTPOEHUS TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUE
VHUBEpPCAJIbHBIX Y4YEOHBIX JEWCTBUM, HUMEIOMMX 0a30BO€ 3HAYCHUE IS
pa3IUYHBIX BHUJOB JEATEIBHOCTU. pelleHus MpoOsieM, TMOUCKA, aHalu3a W
00paboTku uHbopMaLUK, HEOOXOAUMBIX JIsl TPUOOPETEHUS ONBITA TPAKTUUYECKON
U HUCCJIEIO0BATENbCKON AESATEILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XAMHH.

B mpaktuke mnpenojaBaHus XUMHUHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEHEr0 00IIero oOpa3oBaHus, MIPU OMpPEACICHUU
COJIepKaTeNIbHOW XapaKTepUCTUKU LeNied M3y4YeHUs MpeAMeTa HalpaBlIeHHEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKOM HAyKU KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOU
JESATETLHOCTH YeJOBEKa M KaK OJHOT0 M3 KOMIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJUYECKOW TOYKHM 3PEHUS TAKOW MOAXOJA K OMPEACIICHUIO IIeJie H3ydeHUs
npeaMeTa SIBJISIETCS BIOJIHE OMPaB/IaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJISIMU HU3YyYECHUS MpeaMera
«Xumuss» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIIOTCS !

e (GopMHpOBaHHE CHCTEMbl XHUMHYECKHX 3HAHUM KaK BaKHEHIIIEH
COCTaBJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa, B OCHOBE KOTOPOM
JeXKaT KIIIOUEBBIE MOHSTHS, (yHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $SI3bIKa HAYKH, YCBOCHHE W IMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHUT MHUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HUCTOpHEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opMHUpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMUUYECKUX pEaKIui, HEOOXOIUMBIX [Jisi MPUOOPETCHUS
YMEHUM OpPUEHTHUPOBATHCS B MHPE BEIIECTB UM XUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON 1 MOBCEHEBHON KU3HU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB ESITEIHLHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHUEM XMMHUYECKOTO JKCHEPUMEHTa, COOJIIOJACHUEM IpaBUil
Oe3omacHOro oOpaleHus ¢ BelecTBaMHu.

Hapsiny ¢ aTuM, copepkateibHasi XapaKTepUCTHKA LIeJIed U 3a7a4 U3yUYEHUs
npeaMeTa B mporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMHU B CUCTEME CpellHEero o01iero oopazoBanus. CerogHs B
NpenojaBaHUM XUMUU B OoJdblied  CTENeHH OTHAETCS  MPEeANoYTEHUE
MPAaKTUUYECKON KOMIIOHEHTE COJIepkKaHusl OOy4YEeHUs, OPHEHTUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHHKA 00II€00pa30BaTENIbHOW OpraHu3aliy, BJIaJCIOIIEro He
Ha0OpoM 3HaHUM, a (PYHKIHOHAIBLHOMW TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHUSMHU aKTUBHOTO MOJYYEHUs 3HAHUW U MPUMEHEHUS WX B PEaJbHOU >KU3HU
JUTSL PEIICHUS TPAKTUYECKUX 3a]1ay.

B cBsa3u ¢ »TUM nOpu u3ydyeHUM npeaMera «XUMHUS» JTIOMUHHUPYIOIIEE
3Ha4YE€HHE MPUOOPETAIOT TaKUE IEJIN U 3a]]a4H, KaK:

azganTanys oO0ydyarIMXcs K YCIOBUSM JTUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMupoBaHUE  MHTEUIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSITHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KM3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

dbopMupoBaHHEe Y OOyYalONMIMXCSA  KJIFOYEBBIX HABBIKOB  (KIHOYEBBIX
KOMIICTCHIINI), WMCIONINX YHHBEPCaIbHOE 3HAUCHUE JJIA Pa3jIUYHBIX BHJIOB
NeSATENIbHOCTU: pelIeHus: mpolJieM, MOucKa, aHain3a U 00paboTku UHGOpMAaIUH,
HEOOXOJUMBIX I TPUOOPETEHUs] OIbITa JESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXKHOE€ MECTO B TMO3HAHMM XUMHH, a TakXke JJIsI OIEHKU C TO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, WHTEIICKTYAIbHBIX U TBOPUYECKUX
CrOcOOHOCTEM 00yYaroIUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATh HOBBIE
3HAHMSI IO XUMHH B COOTBETCTBUU C JKH3HEHHBIMHU MOTPEOHOCTSIMH, UCITOJIH30BATh
COBPEMEHHBIC WHPOPMAIMOHHBIC TEXHOJOTHH JIJIsl MIOMCKA M aHalu3a yuyeOHOW U
HAyYHO-TIOMYJISIPHOU WH(DOPMAITUH XUMHYECKOTO COJIepKaHUS,

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS aCCOIMATHBHOTO M JIOTHIECKOTO
MBIIUICHUS, HA0II0/IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWHM W TIPOBEICHUH XUMHUYECKOTO
DKCIIEPUMEHTA,

BOCIIMTaHUE Yy oOydarommxcs YOEKIEHHOCTH B T'yMaHUCTHYECKOU
HAIMPaBICHHOCTH XHWMHH, €€ BaXHOW POJM B PEIICHUU TIOOATBHBIX MPOOJIEM
PaIMOHAIEHOTO TPUPOOTIONH30BAHMS, TIOTIOTHEHUSI YHEPTETUIECKUX PECYPCOB U
COXpaHECHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEe)HOTO
OTHOMICHWSI K TPHUPOAEC W CBOEMY 3J0POBBIO, a TaKKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TIOJTYyYEHHBIX 3HAHUW I TPHHITHS TPAMOTHBIX PEIICHUU B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yueOGHOoM maHe cpenHero oOImero oOpa3oBaHUSI MTPEeAMET «XUMHSI»
0a30BOT0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAyYHBIE
MIPEIMETHI».

OO01Iee 9ncIo 9acoB, OTBEAEHHBIX IS U3YUEHUS XUMUH, Ha 0a30BOM YPOBHE
cpenHero obiiero oopasoBanus, cocrabiser 68 dacos: B 10 kimacce — 34 gaca (1
Jac B Heneno), B 11 kimacce — 34 gaca (1 vac B Hezeno).



COIEPKXAHUE OBYYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

TeopeTuyeckne 0CHOBbI OPraHUYECKO XUMHHU

[IpenmeT opraHM4YECKON XUMUH. €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTpPOCHUS OPraHUYECKHX
coenuHenuit A. M. byTtiepoBa, e€ ocHOBHBIE TIoJIoKeHUs. CTPYKTYpHBIE (HOPMYIIBI
OpPraHMYeCKUX BemecTB. [omoiiorusa, wu3zomepus. XUMHYECKass CBA3b B
OPraHNYECKUX COEAUHECHUSAX — OJJMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne o KiIacCU(pUKALMK OpraHMYecKux BemecTB. HomeHknaTypa
OpPraHWYECKUX COeIMHEHUH (cHcTeMaTHYecKas) W TPUBHAIbHBIC Ha3BaHUS
BAXXKHEHUIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEUIECTB.

OKCIIEPUMEHTANBHBIE METOJIbl M3YYCHHUS BEIIECTB W WX NPEBPAILCHUM:
O3HAaKOMJIEHHE C 00pa3laMy OpraHWyecKMX BEIIEeCTB M MaTepuHalaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ]I OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
ONMCAHNE TEMOHCTPALMOHHBIX ONBITOB IO NMPEBPAIIEHUIO0 OPraHUYECKUX BEIIECTB
IpH HarpeBaHuu (IUIaBjcHUe, OOYTIIUBaHUE M TOPEHUE).

YriaeBogopoast

AJIKaHbI: COCTaB W CTPOEHHE, TOMOJIOTMYECKHMUA psAx. MeraH u 3TaH —
MPOCTEHIINE TPEACTAaBUTENN aJKaHOB: (U3WYECKHME M XUMHUYECKHE CBOICTBa
(peakiuu 3aMelieHUS W TOPEHWs), HAXOXJICHWE B NPHPOJE, IOIYYCHHE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PsAL. DTUIEH U MPOIMWICH —
MPOCTEHIINE TPEACTABUTENN aJKEHOB: (U3WYECKHME M XUMHUYECKHE CBOICTBa
(peakiyi  TUAPHUPOBAHMS, TAJOTCHUPOBAHMS, THUApPATAIMHM, OKUCICHHS W
MOJIUMEPH3ALINH ), TIOJydEeHUE H IPUMCHCHUE.

Ankaguensl: Oyramuen-1,3 u meTmnOytagueH-1,3: cTpoeHue, BaKHEHIIHE
XAMHYECKHEe CBOMCTBa (peaknus mojuMmepusanuu). [loaydeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI. COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETHIICH
— MpPOCTEUINMH MPEACTABUTENb AaJKHHOB. COCTaB, CTPOCHHE, (U3HYECKHE U
XHUMHYECKUE CBOWCTBA (pPEaKkIuu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THIPATAIINH,
TOPCHHS ), TIOJy4EeHUE U TPUMEHEHHE.

Apensl. bensoin: cocraB, cTpoeHHe, (PU3NYECKHE U XMMHYECKUE CBOMICTBA
(peakIuu TaJOreHUPOBAHUS W HUTPOBAHMS), IMONYYCHHE W MpUMeHeHue. Tonyoir:
cocmas, cmpoeHue, ¢usuveckue U  Xumuyeckue  ceoticmea  (peaxyuu
2ANI0CCHUPOBAHUSL U HUMPOBAHUS), NOAYYeHUe U npumeneHue. TOKCHUYHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAYy YIJIEBOAOPOJaMH, MNPUHAMICKANUMUA K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble HCTOYHHMKK YTrA€BOAOPOAOB. IIpupoaHBIi Ta3 W MOMYTHHIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrnocoObl mnepepaboTku HeTH:
MEPEerOHKa, KPEKHHT (TepMHUYECKHH, KaTaJUTHUCCKHN), mHpoiu3. [IpoayKThl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBIIIIEHHOCTH U B ObITY. KaMeHHbIN
YTOJb U MPOAYKTHI €r0 MepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHs] BEUIECTB M WX NPEeBpallcHUN:
O3HaKOMJIEHME ¢ oOpasllaMy IUIaCTMAacC, KaydyKOB U PE3UHBbI, KOJJIEKIUU
«Hedptb» u  «Yromb»,  MOJIETUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJIOB U
rajJjioreHONPOU3BOJIHBIX, TIPOBEJACHUE MPAKTUYECKON paOOTHI: MOJyUYeHHE ATUIICHA

Y U3yYEHUE €TO CBOMCTB.

Pacuérnepie 3anaun.

BbrunciaeHuss 1Mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccel, 00BEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYSCTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB MIIM IPOAYKTOB PEAKIUH).

Kucsiopoaconep:xamme opranndeckue coeIuHeHUs

[IpenenbHble OOHOATOMHBIE CHOUPTHL. METAaHOJI W 3TaHOJN. CTPOECHHE,
du3nYecKue W XUMHUYECKHE CBOMCTBa (peakiWH C aKTHUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOJIaMH, TOPCHHE), NPUMEHEHHE. BOIOpOIHBIC CBSI3U MEXIY
MOJIEKYJIaMU CIUPTOB. J[eliCTBHE METAHOJIa U 3TAHOJA HA OPraHW3M YEIIOBEKA.

MHOroaToMHbI€  CHOUPTHL.  OTWIEHIJIMKONb W  TJIMLUEPHUH. CTPOCHHE,
duznyeckue W XHMHYCECKHE CBOMCTBa (B3aUMOJICHCTBHE CO  IIEIOYHBIMHU
MeTaJlJITaMH, KaueCTBEHHAs peakiMs Ha MHOTrOaTOMHBIC CIUPTHI). JledcTBHe Ha
Opranu3Mm 4yenoBeka. [[puMeHeHne TInIepruHa U STUIICHTIIUKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (U3UYECKHE U XUMHUYECKHE CBOICTBA.
Toxcuunocts (penomna. [Ipumenenue denona.

Anpaeruapl U kemowuwvl. DopmanbpIerui, alETaIbJICTU]l. CTPOCHHUE,
bu3NYeCKUe W XUMHUYECKHE CBOWCTBA (peakiMy OKHCICHHS W BOCCTAHOBIICHUS,
KaueCTBCHHBIC PEAKIIMH), TIOJydYECHUE H TPUMEHCHHE.

OnDHOOCHOBHBIE TIpE/C/IbHbIE KApOOHOBBIE KUCIOTHL. MypaBbuHas W
YKCYCHAasl KHCIIOTBI. CTpOCHHE, (QU3HYECKHEe W XHMUYECKHE CBOWCTBa (CBOMCTBA,
oOIme JuIsl KJiacca KHUCJIOT, PEeaKIHsl STePUPHUKAIIUH), TTOJYyICHUE U IPUMCHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsT KHCJIOTHI KakK MPEICTABUTENIM BBICHIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBHE.

Cnoxnbie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
c0KHbIX 3¢ upoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



YraneBoapl:  coctaB, kiaccudukamus — yriieBooB  (MOHO-, JU- |
nojiucaxapubl). [1roko3a — mpocTeiimmii MOHOCaxapu: OCOOCHHOCTH CTPOSHUS
MOJICKYJIbI, (U3NYCCKUE W XHMHYSCKHE CBOMCTBa (B3aUMOJEHCTBHE C
rugpokcuom meau(ll), okucinenne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KCHHE TIIFOKO3bl), HAXOXJCHUE B MPHPOJE, NMPUMCHCHUE,
ouosornueckas poiab. @orocunTe3. OpyKTO3a KaK U30MEP TIIHOKO3BI.

Kpaxman u 11e/110103a Kak mpHpoiHbie mosmMepbl. CTpoeHHe Kpaxmaja U
HEJUTION03bl.  DU3NYECKUe W XMMHYECKHE CBOWCTBA Kpaxmayia (THIpOJIu3,
Ka4eCTBCHHAsI PEaKIUs C UOJIOM).

DKCIIepUMEHTAIIbHBIC METOABl H3YYCHHsI BEIICCTB M WX IpPEBpalleHUN:
NpOBEJICHNUE, HAOJIOJCHHE W OIMCAaHHE JIESMOHCTPAIIMOHHBIX OIBITOB. TOPEHUE
CIHMPTOB, KAa4YeCTBEHHBIC PEaKIMU OJHOATOMHBIX CHUPTOB (OKHCJICHHE 3TaHOJIa
okcumoM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TIHUIEPUHA C
rugpokcuom Meau(ll)), anmpaernno (OKUCIIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmemm(ll), B3auMozeiicTBHE Kpaxmalla C HOIOM),
MPOBEJICHHUE NMPAKTUICCKON PabOTHI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnepie 3anaun.

BbrunciaeHuss 1Mo ypaBHEHHIO XHMHYECKON peakiuu (Maccel, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIIECTBA HJIM MPOIYKTa PEaKIMK 0 M3BECTHBIM Macce,
00BEMY, KOJIMYSCTBY OJTHOTO M3 UCXOIHBIX BEIIECTB HIIM IPOAYKTOB PEAKIUH).

A3OTCOIepIKaIIie OPraHuIeCKUue COSTUHCHHS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIC OpraHWYECKUEe CoeAuHEeHHs. Du3nvecKue
U XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpHMepe TuIMHa). bronormueckoe
3HAYCHHE aMUHOKHUCIIOT. [lenTupl.

benkn kak TNpUpOAHBIE BBICOKOMOJICKYJISPHBIE coenuHeHus. [lepBuuHas,
BTOpPUYHAS M TPETUYHAs CTPYKTypa OeikoB. XWUMHUYECKHE CBOWCTBAa OCIKOB:
THJIPOJIN3, JICHATYpaIisl, KAYeCTBCHHbIC PEaKIIMK Ha OCJIKH.

DKCIIepUMEHTAIIbHBIC METOABl H3YYCHHsI BEIICCTB M WX IpPEBpalleHUN:
HAOJIOJICHUE W OMHMCAaHUE IEMOHCTPAI[MOHHBIX OIBITOB: JACHATYpALUs OCIKOB IpH
HArpeBaHUH, [IBETHBIC PEaKIIUU OCITKOB.

BbicokoMoJIeKyIsIpHBbIE COeTHHEHUSI

OCHOBHBIC MOHSATUS XWMHU BBICOKOMOJICKYJISIPHBIX COCTUHCHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPHU3AIIUH, CPEIHSIS MOJICKYISIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHCHUN —
MOJIUMEPH3AIIHS U TTOJIMKOHICHCAIIHS.

DKCIIepUMEHTAIIbHBIC METOABl H3YYCHHsI BEIICCTB M WX IpPEBpalleHUN:
O3HAKOMJICHUE ¢ 00pa3llaMH MPHUPOJHBIX W UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MeXNpeIMeTHBIX CBS3EH MPU U3YUYEHUH OPTraHUYeCKON XMMHH B
10 wmacce OCYHIECTBISIETCS 4Yepe3 WCIOJIb30BAHME KaK OOIMX €CTECTBEHHO-
HAay4YHBIX MOHSTHH, TaK W MOHSATHUM, SIBIASIONIMXCS CUCTEMHBIMH ISl OTACIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0mIre ecTeCTBEHHO-HAayYHbIE MOHATHS: SIBIICHUE, HAYYHBIN (PakT, TUIOTE3a,
3aKOH, TE€OPHs, aHAJU3, CUHTE3, KiIacCU(PUKAILMs, MEePUOAUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHUE.

®dusnka: MaTepusi, DJHEprusi, Macca, aroM, OdJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TENO, O00BEM, arperaTHO€ COCTOSIHHE
BellleCcTBa, (PU3UYECKHUE BETUYUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranmsm, Omocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIC BeriecTBa (OCJNKH, YIJICBOJBI, JKUPHI,
(bepMEeHTHI).

['eorpadus: MuHepalbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAEMbIE, TOTUIMBO,
peCypCHhI.

TexHonmorusi: MNHIEBbIE MPOAYKThl, OCHOBBI PAIMOHAIBHOTO MHTaHUS,
MOIOIIINE CPEJICTBA, IEKAPCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, MaTepUalibl U3
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckre 0OCHOBbI XUMHUHU

XUMHAYECKHN 3JIeMEHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAA
000J109Ka. DHEPreTHYeCKHe yPOBHH, MOJYPOBHU. ATOMHBIE opOWTam, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeieieHusl 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpaIUs aTOMOB.

[Tepuonnueckuit 3akoH u [lepronnueckass cucremMa XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKOHA U [leproandeckoil cucTeMsl
xuMua4deckux aneMeHToB J[. M. MeHaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKHX 3JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M MepUuoaaMm.
3HaYeHHE NEPUOJNYECKOrO 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenne BemecTBa. XUMHUYECKAass CBSI3b. BHIBI XUMHUYECKOW CBSA3U
(koBaJICHTHAsT HENOJISIPHAS W TIOJSPHAS, WOHHAS, METaJUTMYecKas). MeXaHU3MBbI
o0pa3oBaHMsS KOBAJICHTHON XHMHYECKOH CBsI3W (OOMEHHBI U  JOHOPHO-
aKIenTopHbI). BogopomHas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPHIIATEIHLHOCTb.
Crenenb okucnenus. MIoHbl: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO W HEMOJEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTAaBA BEIIECTBA. THUIMBI KPUCTAINYECKAX PEMIETOK. 3aBUCUMOCTD
CBOICTBA BEUIECTB OT TUIA KPUCTALUIUYECKOU PEIIETKH.

[TonsiTe 0 OHCHEpCHBIX CHCTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10Jis BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenknarypa
HEOPraHWYECKUX BeIIECTB. [eHeTudecKkas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas  peakums. Knmaccudukamus  XUMHYECKHMX  peakIuid B
HEOPraHWYEeCKOM M OPraHMYECKOW XHMHUH. 3aKOH COXPaHEHHUsS MACChl BEIIECTB,
3aKOH COXPAHEHUS Y MPEBPAIICHUS SHEPTUU IPU XUMUUYECKUX PEAKIUIX.

CkopocTh peakiiuu, €€ 3aBUCUMOCTh OT pazinuHbIX (pakTopoB. OOpaTtumbie
peakuun. XuMHYECKOe paBHOBecue. DaKTOphl, BIUAIOIIMAE HA COCTOSIHHUE
xuMmuyeckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTrnyeckas aucconuanus. CuibHbIe U cnadbie anekTpoauthl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCJIasl, HEUTpalbHas, IIEI0YHAs.

OKHCIUTETBHO-BOCCTAHOBUTEBHBIE PEAKIINU.

DKCIIEPUMEHTANIBHBIE METOJIbl M3YYEHHUS BEIIECTB W WX NPEBPAILCHUM:
neMoHcTpalus Tadnaun «Ilepuoandeckas cucremMa XUMHUYECKuX saemeHToB 1. .
MeHnneneeBa», U3ydeHUE MOJENEH KPUCTAJUIMYECKUX PEHIETOK, HAaOMI0JACHUE U
OIKCaHUE JCMOHCTPAIMOHHBIX U Ja0OPATOPHBIX OIBITOB (pa3oKeHUE MEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUM KATAIM3ATOPA, ONMPEAECICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO WHJIWKATOPa, pPEaKIHH HWOHHOTO OOMEHa),
MPOBEJICHNE MPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pPEaKIUn».

Pacué€rHbie 3amaun.

PacuéTtel 1o ypaBHEHMSM XMMHUYECKHX pEaKIHUH, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUETHI C HCIOJIB30BAHUEM ITOHATHUS «MAacCOBas
JIOJISI BEILIECTBA.

Heopranuuyeckasi xXumusi

Hemeramnel. Ilomokenune HemeTaiuioB B Ilepuoamyeckol  cucteMe
xuMudeckux sjaeMmeHToB JI. M. MeHneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dwusnveckre CBOWCTBA HEMETAUIOB. AJUIOTpONUs HeMmeTauioB (Ha mpuMepe
KHCJI0poJa, cephl, pocdopa u yrireposa).

XHUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETaIOB (rajlor€HOB, CEpPhI, a30Ta,
dochopa, yraepoma W KpeMHHUS) HM  HUX  COCAMHECHHMH  (OKCHJIOB,
KHUCJIOPOJICOICPIKAIIMX KHCIIOT, BOJOPOIHBIX COCTMHECHUH ).

[TprumMeHeHne BaXXHEHIITUX HEMETAJJIOB M UX COCTUHEHUM.



Meramisl. [lonoxenue meramnoB B Ilepuognueckoil cucTeMe XUMHYECKUX
sanementoB /. . MenneneeBa. OCOOEHHOCTH CTPOECHUS JIEKTPOHHBIX 000JOYEK
aToMoB MeTajioB. O0mue ¢gusnyeckue cBoicTBa MeTaioB. CIIIaBbl METAJIOB.
DIIEKTPOXUMUYECKHUI P HAPSIKEHUN METAJLIIOB.

XHUMHUYECKHE CBOMCTBA Ba)KHEHINMX MeTaioB (HAaTpui, Kalui, KajbIui,
MarHui, aJJFOMUHHAN, IUHK, XPOM, XKeJIe30, MEJIb) U UX COCAMHCHUN.

OO6mue crnocoObl MoydeHus: MeTauioB. [IpumMeHeHne MeTamioB B ObITY U
TEXHHKE.

OKCIIEPUMEHTANBHBIE METOJIbl M3YYEHHUS BEIIECTB M UX NPEBPAILCHUN:
M3YUYCHHE KOJUIEKIMU «MeTaasl U CIUIaBbI», 00pa3l0B HEMETAJUIOB, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJECHUE M ONUCAHHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHIA AFOMHHHS C PacTBOPAMHU
KHCJIOT M IIEJI0YeH, KaueCTBEHHBIC PEaKI[MH Ha KATHOHBI METAIIJIOB).

Pacuérnepie 3anaun.

Pacuérel Maccel BemecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIllECTBA, Macce WIM OObEMY OJHOTO W3 Y4YacCTBYIOIIMX B PEaKIMU BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, SCIIA OTHO
13 BEILIECTB UMEET MPUMECH.

XuMUA 4 KU3Hb

Ponp xumum B o0ecrniedeHUH IKOJIOTHUYECKOH, SHEPTreTHYECKON U IMHIIEBOU
0€30MacHOCTH, pa3BUTUM MeAUIUHBL. [loHATHE O HAy4HBIX METOJAaX MO3HAHUS
BEIIECTB U XMMUYECKUX PEAKIIHM.

[IpeactaBnennss 00 OOMIMX HAYYHBIX MOPUHIUIIAX [TPOMBIIIJIEHHOTO
MOJYyYE€HUS] BAXKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPUAJIOB. BAXHEWIINE CTPOUTEIbHbBIC
MaTepuaiabl, KOHCTPYKUHOHHBIE MATEpUajbl, KpacKH, CTEKJIO, KEepaMHKa,
MaTepuanibl sl 3JIEKTPOHUKH, HAHOMATECpUAIbl, OPTaHUYECKHUE U MHUHEPAJIbHbBIC
yI0OpeHHs.

XuMHSIT U 3I0POBBE YEJIIOBEKA: MPABHIJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBwia OE30MaCHOTO MCIOIB30BaHUsl MpenapaToB OBITOBOM XUMUU
B MOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus  MeXNOpeIMETHBIX  CBA3€d MpU  HU3YyUYeHHH oOlmed u
Heopranndeckor xumuu B 11 kacce oCyIleCTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOILIMX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaK MW TMOHITUH, SBISIOUIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYUYHOT' O [IUKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAy4HbIM (haKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiIaccuukamusi, MEePUOAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusmka: MaTepusi, SHEPrus, Macca, aToM, JJICKTPOH, MPOTOH, HEHTPOH, HMOH,
W30TOT, PAIHOAKTUBHOCTH, MOJIEKYJIa, SHEPTETHUCCKII YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BEIEeCTBa, (PU3HYCCKHE BEIUYMHBI U CIMHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHm3M, DJKocucTema, Omochepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

I'eorpadus. MuHEpAIIBI, TOPHBIE MTOPOJIBI, MOJIE3HBIC UCKOIIAeMbIE, TOILUIMBO,
PECYPCHI.

TexHoMOTHSA: XUMHUYECKAs] MMPOMBIIMUICHHOCTh, METALTYypPIrHsl, MPOU3BOACTBO
CTPOHUTEIBHBIX MAaTEepHAaJIOB, CEIbCKOXO3SHMCTBEHHOES IIPOM3BOJICTBO, IIHINEBAs
MPOMBIIIJICHHOCTh,  (hapMaleBTUYSCKass  IPOMBIILICHHOCTh,  IPOHU3BOJICTBO
KOCMETUYECKAX TMPEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHMA

JIMUYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHUS
OOyJaroONIMMHKCS TPOrpaMM  CpeIHero oOmero oOpa3oBaHHs (JIUYHOCTHBIM,
METamnpeMETHBIM H  TNpeIMeTHbIM). Hay4HOo-MeToauueckol OCHOBOW  Jjist
pa3paboOTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHEro OOIIETo
o0pa30BaHUs SBISIETCS] CUCTEMHO-ESATEIHHOCTHBIN TTOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSATEIHPHOCTHBIM TMOIXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YIhTATOB OCBOCHHS TpenMeTa «XUMHUS» Ha YPOBHE CPETHETO
o011iero oOpa3oBaHus BbIJIETEHBI CIEAYIOIINE COCTABISIONINE!

OCO3HAHHE OOYYAIOUIUMHUCS POCCUMCKONW TpaxaaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIHHOCTH U CAMOOTIPEICIICHHIO,

HaJIMYie MOTUBAIIUN K 00 yUCHUIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKUX TPAJTUINIA 0a30BON HAYKU XWMHUH,

TOTOBHOCTh U CIOCOOHOCTh OOYYaroIIMXCsli PYKOBOJICTBOBATHCS B CBOEH
JESATENHHOCTA TICHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMU, TMPHUCYIIUMH IE€JIOCTHON
CHCTEME XHUMHYECKOTO 00pa3oBaHuUs,

HaJIMYHe MTPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYPBI U CITIOCOOHOCTH CTaBUTh
IIETN ¥ CTPOUTH JKU3HEHHBIC TUIAHBI.

JIMIHOCTHBIE pe3ybTaThl OCBOCHUS TpeaAMeTa «XWUMHUS» JOCTUTAIOTCS B
EeNMHCTBE YYeOHONH ¥ BOCIMUTATEIHHOW JCATEIHPHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU
U WaealaMd POCCHUHCKOTO TPaKTAHCKOTO OOIecTBa, MPHHATBIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIMMH  IMpOIEccam
CaMOTIO3HAHMS, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00y4Jarouxcs.

JIM9HOCTHBIE pe3yJbTaThl OCBOSHHUSA TMpeaMeTa «XHUMHS»  OTpPakKaroT
c(OpPMHUPOBAHHOCTh OTBITA TIO3HABATEILHOH M TIPAKTUYECKOW EATETHHOCTH
oOydJaromuxcs M0 peaju3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
JacTH:

1) rpa’kaIaHCKOT0 BOCIUTAHMS:

OCO3HAHWS 00YYAIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MIPaBOMOPSIKY;

MPEACTABIICHUS O CONMAIBHBIX HOPMax MW TMpaBUiaX MEKIMYHOCTHBIX
OTHOIICHUI B KOJUICKTHBE,



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U MO3HABATENIbHBIX 3aJlay, BBINOTHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY H
apryMEeHTBI IPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU €S TEIHLHOCTH,

2) IATPHOTHYECKOI0 BOCIIMTAHMSI:

IIEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAyYHOMY HaCJIEIUIO
OTE€YECTBEHHON XUMUU,

YBOKEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKEHUS HAyKU €CTh Pe3yJbTat
JUTUTETIbHBIX ~ HAONIOJICHWH, KPOMOTIUBBIX  OAKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/a YYEHBIX U IPAKTUKOB;

WHTEpeca M TMO3HABATENbHBIX MOTHBOB B MOJY4YEHUU U MOCIEAYIOIIEM
aHanu3e uH(OpMaIMU O MEePEJAOBBIX JOCTHKEHHUSX COBPEMEHHOW OTEYECTBEHHOM
XHMHH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEACHUS,

CIIOCOOHOCTH OIIEHMBATh CUTYAIMH, CBA3AaHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IIECHHOCTH;

TOTOBHOCTHU OIIEHHUBATh CBOE MOBEJACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHHUE TOCIEACTBUU STHUX
MOCTYTKOB;

4) popMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

MOHMMAHMS 1IEHHOCTEW 30poBOrO U Oe3omacHoro oOpasza KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOoieHUsT TpaBWJl 0€30MacHOro oOpallleHHs C BEleCTBaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHMSI LEHHOCTH TPaBUJl HHJIUBUIAYAIBHOTO U  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/IOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBHIA W HETPUATUS BPEIHBIX NpHBBIYCK (YIOTpeOIeHUs
QJIKOTOJISI, HAPKOTHKOB, KypeHHUS);

5) Tpy10BOT0 BOCIIUTAHNS :

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  y4yeOHO-UCCIE0BATEIbCKOM
NESATeTbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©  JAPYrUX  BHAAX
JEeSITEeNLHOCTH,

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B pEUICHUH NPaKTUUECKUX 3ajad
COLIMAJIbHOM HaAIpaBJIeHHOCTH (B paMKaX CBOCTO KJIACCa, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3iuyHOro pojia, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXKEHHUS K TPYY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU €SI TEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUAYAIBHON TPaEeKTOPUHU
oOpaszoBaHus, Oyaymiedl mpodeccun W peanu3aluu COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeObHOCTEM 001IeCTBa,;

6) 3K0JOrHYeCKOTr0 BOCIIUTAHMSI

AKOJIOTMUYECKHU I€J€CO00pPa3HOr0 OTHOUIEHUSI K MPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHMUS )KM3HU HA 3eMIIE;

MOHUMAHMS TJIO0AJTBHOIO XapakTepa SKOJOTMYECKHX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLUATIBHOM CpeIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCMOJIb30BAHUS JIOCTMIXKEHUH XUMHUHU s
pelieHus BONPOCOB PallMOHATIBHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPUATHUS JIEUCTBUN, NPUHOCSIIIUX BpEl OKpYyKalolleu
MPUPOJIHON cpejie, YMEHHsI MPOTHO3UPOBATh HEOJArONMPUSTHBIE HKOJOTHUYECKHUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOrO IKOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITA NEeATENTbHOCTU AKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITh HUJICOJOTUU
xemohoouw,

7) HEHHOCTH HAYYHOTO TIO3HAHWS

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHMS chelupUKd XUMHU KaK HayKd, OCO3HaHUS €€ poju B
(GbopMUPOBaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IMHCTBE MPUPOABl U UYEJIOBEKA, B
MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U peHIeHuH MpoOJieM COXpaHEHUs
MPUPOJITHOTO PABHOBECHS;

yOeXXKIEHHOCTH B O0COOOM 3HAYMMOCTH XUMHUU IS  COBPEMEHHOMU
IMBWIM3ALUK. B €€ TyMaHUCTUYECKON HAMNpPaBICHHOCTH W Ba)XXHOM pOJH B
CO3/IJaHUU HOBOMW 0a3bl MaTepUalibHOW KYJbTYPhI, PEHIEHUU TI00ATBHBIX MpOoOIeM
YCTOWYHBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrETUUECKOM, MUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00ECIEUYEHUH YCIOBUU
YCHOENTHOTO TpyAa U DKOJOTHUYECKH KOMMOPTHON KHUZHM KaXKIOro uJieHa
oO11ecTBa;

€CTEeCTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh



MoJlyyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS SIBIICHUM OKpPYXKAIOIIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUH, YMEHUS JiefaTh 000CHOBaHHBIE 3aKIIOUCHUS Ha
OCHOBE HAayyHbIX (AKTOB U HUMEIOUIUXCS JaHHBIX C IEIbI0 MOJYyYECHHS
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS s
penieHus npooyieM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

VMHTEpPECa K MO3HAHUIO U UCCIIEIOBATEIbCKON IESITETbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3oBaHUIO W
caM0oOOpa30BaHHI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU,

MHTEpeca K OCOOEHHOCTSIM TPyJa B pa3nuyHbIX cdepax npodhecCuoHaNbHOM
NEeSATETbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3yJabTaThl OCBOEHUS YYEOHOTO mpeameTa «XUMHsS» Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE 1St dhopmupoBaHus MHPOBO33PEHUS oOyyJaromuxcs
MEXKIUCIUIUTHHAPHBIE (MEXKITpeIMETHbIC) OOIICHAYYHBIC TOHATHS, OTPaKaAIOIINe
LETOCTHOCTh HAY4YHOM KapTUHBI MHUpa U CHEeUUPUKY METOJ0B MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepwuisi, BEIICCTBO, YHEPIHs, SIBICHHUE,
MPOIIECC, CUCTEMa, HAy4YHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIIe0BaHNe, HAOIIOCHHE, N3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIC yueOHBIe NeicTBUS (IO3HABAaTENbHbIC, KOMMYHUKATUBHEIE,

PETYJIATUBHEIE), o0ecreunBaroIIne dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COLIUATIBHOW KOMIIETEHIIUU 00yYaromnuXcs;
CIIOCOOHOCTD oOyyaromumxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUSI M YHUBEpPCAJIbHBIE y4eOHbIE
JNEUCTBUS B ITO3HABATEIBHON M COMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE pPE3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JTECUCTBUSAMU.

OBiagenue YHUBEPCAJIbHBIMU Y4eOHbIMHU NMO3HABATEJIbLHbIMHU
NefiCTBUSIMM

1) 6a30BbIe JJOrHYeCKHE TeiCTBHS:

CaMOCTOSITETbHO  (OPMYJIMPOBATH U AKTyallU3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh,

ONpEeAEHsATh LEIH JEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUH HX
JOCTUKEHUS, COOTHOCHUTD PE3YJBTATHI AEATEIBHOCTH C MOCTABIECHHBIMU LEISAMU;

WCIOJIb30BATh MPU OCBOCHUW 3HAHHUN NPUEMBI JIOTMYECKOTO MBIIUIEHHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKHU TMOHSITUN U YCTAHABIWBATH UX B3aHUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1Ji1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJIEHUM,

BHIOMpaTh OCHOBAHUSI U KPUTEPUU I KIacCUPUKAIMU BEIIECTB WU
XUMHUYECKUX PEaKIUil;

YCTaHABIMBATh MPUYUHHO-CIEIACTBEHHBIC CBSA3M MEKAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOWTH JIOTUYCCKUE pacCykaeHus (MHAYKTHBHBIC, JCIYKTUBHBIC, I10
aHAJIOTHM), BBIABJIATH 3aKOHOMEPHOCTH W TNPOTHBOPEUHS B PAcCMaTPUBAEMBIX
ABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKJIFOUEHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIC) MOJICIH, TIPEOOPA30BLIBATH MOJICIILHBIC IPEICTABICHHUS — XUMHYCCKHMA
3HaK (CHMBOJI) D3JEMEHTa, XHMHYeckas (opMyia, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUM Y4YeOHBIX IO3HABATENbHBIX M MPAKTUYECKHUX 3aj]1ad,
MPUMEHATh HA3BAaHHBIE MOJEJbHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIEI0BaTEIbCKHE AeHCTBYS:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHX
peaxIuu;

(dhopMyIHpOBaThH 1EH U 33/1a4d UCCIIEIOBAHUS, UCIIOIB30BaTh OCTABICHHBIE
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsl (DOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHHUS W MPOBEACHUA
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIOAATh 32 XOJI0M
MpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yibTar, (HOopMyIupoBaTh
00001IIEHUS U BBIBOJIbI OTHOCUTENBHO JJOCTOBEPHOCTHU PE3YIbTATOB MCCIIEIOBAHUS,
COCTaBJISATb 0OOCHOBAHHBIA OTYET O MPOAECIAHHON padoTe;

MpuoOpeTaTb OMNBIT YYEHUYECKOM UCCIENOBATENbCKOM U MPOEKTHOU
NESATENbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY
MIOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, NPUMEHEHUIO Pa3JIUYHbIX
METOJI0B NO3HAHUSI.

3) padoTa ¢ uHpopMaNe:

OPUCHTHPOBATHCS B PA3JIMUHBIX HCTOYHUKAX uWHPopMaruu (HaydHO-
MOMyJISIpHAsl JUTEepaTypa XUMHUUYECKOTO COJIEpXKaHUs, CIPaBOYHBIE MMOCOOUs,
pecypcbl MHTepHETa), aHAIM3UPOBaTh MHMOOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MPEJICTABIICHHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTHUBOPEYUBOCT;



(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHITH Pa3IUYHBIE METOJBI MPU MOUCKE U
orbope wuHpoOpManUU, HEOOXOAUMON JJisi BBIMOJHEHUS Y4YEOHBIX 3ajay
OIPEAECIEHHOTO THUIIA,;

MpuoOpeTaTh OMNbBIT HCMHOIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM,

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYIO  (QOopMy  MpeACTaBICHUS
uHpopMaIuu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIBI, PUCYHKH U JPYTHE);

UCIIOIb30BaTh HAYUYHBIM S3bIK B KadyeCTBE CpeACTBa mpu padboTe cC
XAMHAYECKON HH(OpPMAIMEH: MPUMEHATh MEXIpeaAMeTHbie (Qu3uueckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a0OpeBHATYPbI, HOMCHKIIATYPY;

UCIONb30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJWYECKHE CPEJCTBA
HarJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMU A€iCTBUSIMHN .

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUasiora u/vim
JUCKYCCHM,  BBICKa3biBaTh  HAe€H, (GOPMYJIHUPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUSI IPEJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C MPE3CHTAlMEeNl pe3yJlbTaTOB IO3HABATEIBHON JIE€ATEIIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO MJIU COBMECTHO CO CBEPCTHUKAMU MPU BHITIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOU pabOThl MO UCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealnu3ali yueOHOro MPoeKTa U (POpMYIUPOBATH BHIBOIBI
M0 pe3yibTaraM MNPOBEAEHHBIX HCCIEAOBAHUN NMYTEM COTIACOBAHUS IMO3ULUNA B
X0JIe 00CyX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJjajieHNe YHUBEPCAJIbHBIMH PEryJIATUBHBIMU JA€CTBUSIMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITh CBOIO IO3HABATEILHYIO
NeATEeNbHOCTh, ompenensss e€ IeauM W 3aJadyd, KOHTPOJIUpOBaTh U MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeajiaraeMblii  alrOpUTM JACHCTBUM MpHU
BBITIOJTHEHUM Y4Ye€OHBIX U HCCIENOBATENbCKUX 3a7a4, BbIOMpaTh Haubolee
3(Q(}eKTUBHBII cnoco0 HMX pemeHus ¢ Y4ETOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUAX;

OCYILECTBIIATH CAMOKOHTPOJb CBOEH AEATENbHOCTU Ha OCHOBE CaMOaHAJIN3a
U CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUSA»
OTpaXKaroT:

cOpMHPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM  COCTaBJISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B T[O3HAHUU SIBICHUU



npuposibl, B  GOPMUPOBAHUM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM JJIsl pEeIICHUS] TPAKTUUECKUX 3a/1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpexe;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHYSCKHHA JJICMEHT, aTOM, JJICKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAast
CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA 00BEM, YIJIEpOJHBIM CKeleT, (QyHKIHMOHANIbHAS TPYIIIa,
paauKai, U30MEpHs, U30MEPHI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIE€BOAOPOIbI,
KUCJIOPOX M a30TCOAEpKAIUue COCOUHEHUs, MOHOMEp, IIOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISPHBIC COCIMHEHUS); TCOPHH U 3aKOHBI (TEOpHs CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHWS,
JIe)KalllMe B OCHOBE MOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKUX
ABJCHUM, (DAKTOJOTMYECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYYEHUU W
0€30MacHOM HCIOJb30BAaHUU Ba)XKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN NESITEIbHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTE€pHbIE MNPU3HAKU TOHSTHUH,
YCTAaHABIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOUIUE IMOHSITUSA IMPH
ONMCAaHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPTraHUYECKUX COCTUHEHNH;

c(hOpMUPOBAHHOCTb YMEHUM MCHOJb30BATh XUMHUUYECKYI) CHUMBOJIMKY JIJIsi
COCTaBJICHHMSI MOJICKYJIAPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpAMEHHON)
dbopMyll OpraHMYECKMX BEIIECTB U YpPaBHEHUN XUMHUYECKUX PEaKIIUi,
M3TOTABJIMBATH MOJEIM MOJIEKYJ OPTaHMYECKHX BEHIECTB Il WLIKOCTPALMU HX
XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAJICKHOCTh HU3yUEHHBIX
OpPraHMYEeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K ONPEACIEHHOMY
knaccy/rpynmne coeauHeHUH (YIIIEBOIOPOMBI, KHUCIOPOJI U a30TCOACpIKAIIHE
COCJIMHCHHMSI, BBICOKOMOJICKYJISIDHBIC COCJAMHCHHWS), JaBaTh WM Ha3BaHHS II0
cucremarndeckorr HomeHkiatype (IUPAC), a Takke NPUBOIUTH TPUBHAIIBHBIC
HA3BaHUS OTJACIbHBIX OPraHMYECKUX BEIICCTB (ITHIICH, MPOIWJICH, alleTHIICH,
ATUJICHTJIMKOJb, TIULEpUH, (peHois, (popManbaeruj, aneraibIeruj, MypaBbUHas
KHUCJIOTA, YKCYCHAs KMCJIOTA, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAS KMCIIOTA, TII0K034,
bpykTo3a, KpaxmMa, IeJUIi0103a, TIIHIKH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUJBI XUMUYECKOM CBSI3U B
OPraHUYECKUX COCTUHEHUAX (OJMHAPHBIC U KPATHBIC);



C(OPMUPOBAHHOCTh YMEHHUS TPHUMCHSATH IIOJIOKCHHUS TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytiepoBa miis 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS, 3aKOH COXPAHECHHSI MACChI BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYeCKUEe W XMUMHYECKHE CBOMCTBA THUIWYHBIX IPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHWYECKUX BemlecTB (METaH, 3TaH, STWJICH, MPOIMICH, alleTHJICH,
Oyraamen-1,3, merunOyraaueH-1,3, OeH30J, METaHON], 3TaHOJ, STHUJICHTIUKOIb,
TIUIEPHUH, (EHOJ, aleTalbJIeTHl, MypPaBbHHAs W YKCYCHas KHCIIOTBHI, TJTIOKO3a,
KpaxmaJl, [eJUTI0J103a, aMUHOYKCYCHAsI KHCJI0Ta), WILTIOCTPUPOBATh TCHETHYECKYIO
CBSI3b MEXKIY HHMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XHMHUYCCKHX PEAKIHH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
celpbsi  (HedTh, NPUPOAHBIA Ta3, Yyroyib), CHOCOOBI WX MepepabOTKH U
MPAKTUIECKOE IPUMEHEHHE MPOTYKTOB MepepabOTKH;

c(OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIYMCICHHUS 10 XHUMHYCCKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEINECTBA WM MPOJYKTa
peaknuu 1O W3BECTHBIM Macce, O00BhEMY, KOIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIICCTB MJIU MPOJIYKTOB PEAKIINN);

chOpMHPOBAHHOCTh YMCHHM BIAJETh CUCTEMOW 3HaHWUH 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, HCIIOJIB3yeMbIX B XHMHH TIPH U3YYCHHUU BEIICCTB U
XAUMHYECKUX SABJICHUN (HAOIIOCHHE, U3MEPEHHE, SKCIICPUMEHT, MOJICITHPOBAHHE),
UCIIOJb30BaTh CHCTEMHBIC XUMHYCCKHE 3HAHHS JUIsl TNPUHATHS PEIICHUHA B
KOHKPETHBIX KM3HCHHBIX CHTYyallHsSX, CBSI3aHHBIX C BENICCTBAMH U WX
PUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOIATh TIPaBUIIa MOJIH30BAHUS XHMHYECKOM
nocyioi M 1abopaTopHBIM O0OpyIOBaHHEM, a TakKXe MpaBwia oOpamieHus ¢
BEIICCTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMCHHH IUIAHUPOBATh M BBIMOJHATH XHUMHYCCKHUN
AKCIIEPUMEHT (TIpeBpallleHHs OPraHMYECKUX BEIISCTB MPH HATPEBAHKH, MOJTyUICHUE
STHJIEHA M H3Y4YCHHE €ro CBOWCTB, KAa4YCCTBCHHbBIC PEAKIMA OpPraHUYEeCKHX
BEIICCTB, JCHATypalus OCJKOB TpPU HArpeBaHUH, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBHHM C TIpaBWJAMU TEXHUKHA OE30MacHOCTH TpU OOpaiieHuu C
BEIIECTBAMU W J1aOOpaTOPHBIM OOOpPYAOBaHUEM, TIPEICTABIATH PE3YIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amuch ypaBHEHHWA COOTBETCTBYIOIIHUX
peakiuii 1 GopMyTHpOBaThH BBIBOJIBI HA OCHOBE 3THUX PE3YJIHTATOB,

C(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUUYECKYIO
UHPOPMAITUIO, TIOJYyYaeMyK |3 pa3HBIX MCTOYHHUKOB (CpelIcTBa MacCOBOU
uHpopMaluu, IHTepHET U IPyTHX);



chOpMUPOBAHHOCTb ~ YMEHHMH  coOJMOAaTh  IpaBWia  SKOJOTMYECKU
1enecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JAESATEIBHOCTH B IEIAX
COXPAHEHHUS CBOETO 3J0POBbSI M OKPYKAIOIIEW MPUPOAHOM Cpenbl, OCO3HABAThH
OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMas cmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS! W MPENOTBPALICHHUS HX BPEIHOTO BO3JCUCTBHUS HA OpPraHU3M
YEJI0BEKa,;

JUIsT 00Yy4YaromMXcsl ¢ OrPaHUYEHHBIMUA BO3MOKHOCTSMH 3JI0POBbSI. YMEHHE
MPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUMU;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYYaIOIIUXCA. YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dhopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OOIas U HeOopraHudeckas
XUMUSI» OTPAXKaroT:

cOOpPMHPOBAHHOCTh  NPEACTABICHUM. O XHUMHYECKOHM COCTaBJISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBICHUU
npuposibl, B  GOPMUPOBAHUU MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM JJIsl pEeIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOIIOJIATAIONINE MOHATHS (XMMUYECKUH 3JIEMEHT, aTroMm, H3oTom, S-, p-, d-
AIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJIEHHUS, XUMUYECKasl CBA3b
(koBaJICHTHAsI, MOHHASI, METAJUTMYECKasl, BOJOPOHAS), KPUCTAILTUYECKAsl peniéTKa,
TUNBl XUMUYECKHX  PEAKLIUH, PacTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTHYECKAST JUCCOLUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XAMHYECKON peakIMH, XUMHYECKOe DPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
3JEKTPOJUTUYECKON aucconuanuy, nepuonndeckuil 3akod [[. M. Menpaeneena,
3aKOH COXPAHEHMS MACChl BEILIECTB, 3aKOH COXPAaHEHUs U IPEBPALCHUS SHEPTUU
IpH XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYSCKHU S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE IMOHWMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMHUYECKUX SIBIICHHM, (DAKTOJIOTHUYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U OE30MaCHOM HCITOJIb30BAaHUU BAXKHEUIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU NEATEIbHOCTH YETIOBEKa,



c(hOpMUPOBAHHOCTb YMEHUM BBISIBISATH XapaKTEepHbIE MNPU3HAKU TOHSTHUH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIONIUE MOHSTHUS MPHU
OMMCAaHUU HEOPTAaHMYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMHUUYECKYI) CHUMBOJIMKY JIJIsi
cocTaBieHuss (OpMyJn BEIIECTB U  ypPaBHEHUM XUMHUYECKUX  PEaKIIUi,
cucreMatndeckyro HomeHKIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIbHBIX
HEOpPraHWYECKUX BemecTB (yrapHblii Ta3, YIJICKHCIBIA Ta3, aMMHAaK, rairéHas
W3BECTh, HETAMEHAS U3BECTh, MUTHEBAs COJIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU ONpPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
cBs3M (KOBaJICHTHAsI, MOHHAsI, METAJUIMYECKasl, BOAOPOIHAS) B COCTUHCHUSIX, THII
KPUCTAJUTMUECKON PENIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJISIpHAs,
WOHHAs, METAJUTMUECKAs), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTraHUYCCKHX
COEIUHECHUN;

c(hOopMUPOBAHHOCTD yYMEHUM YCTaHaBJIMBATh MIPUHAIICKHOCTD
HEOPraHWYECKUX BEIIECTB IO WX COCTaBYy K OMpPEIeIEHHOMY Kiaccy/rpyrmie
COCMHCHHI (ITPOCThIC BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCUJIBI, OCHOBaHUS,
KHUCJIOTBI, aM()OTEPHBIC THAPOKCHUJIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /I,
N. MenneneeBa U IEeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKIUY;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYEeCKHX »dJeMeHToB 1-4 mepuono Ilepuonnueckoit cucrembl
xuMudeckux djemeHtoB J[. M. MeHneneeBa, WCHoib3ysh TOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanu», «IHEPreTUYECKUE YPOBHU», 0OBSICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX SJIEMEHTOB U MX COCIUHEHUU
110 mepruojiam U rpymmam llepuoanyeckon CUCTEMbl XUMUYECKUX dneMeHToB JI. U.
Mewnpeneena,

c(OpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (ONMUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3NUYHBIX  KJIACCOB,
MOATBEPKAAaTh CYIIECTBOBAHUE TCHETHUYECKOW CBS3U MEXKIY HEOPraHUYEeCKUMU
BEILIECTBAMU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHHS KIACCU(PUIUPOBATH XUMHUYECKHE PEAKIHUU IO
pa3IMYHBIM TpHU3HAKaM (YHCIYy W COCTaBy PEArdpyIONUX BEIICCTB, TCILIOBOMY
s dexTy peakiuu, U3MEHEHHUIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, O0OpaTUMOCTHU
PCaKIUy, YIaCTHIO KaTau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPABHEHUS PEAKIUN Pa3TUYHBIX
THUIIOB, TOJIHBIE U COKpalIEHHBIE YPAaBHEHUS peaKlUii HOHHOTO OOMEHa, YUYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMHU UAYT JI0 KOHIIA;



c(hOpMUPOBAHHOCTb YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pPAaCHO3HABATH
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH pPACKpPhIBATh CYIIHOCTb  OKHCIHUTEIIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATHUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
pEeaKIuu OT pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTeus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMHUUECKHUE IIPOIIECCHI,
JIe)KAIIKNE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUs] CEPHOM KHCIOTHI, aMMHAKa, a
Takke CcHOPMUPOBAHHOCTH MPEACTaBICHHI 00 OOIMX HAYYHBIX NPUHIUIIAX U
AKOJIOTUUECKUX MTPOOIEeMaX XMMUUYECKOTO MTPOU3BO/ICTBA,

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCIEHUS C HUCIOIb30BaHUEM
MOHSATUS «MAaccoBasi JIOJIsI BEIECTBA B PacTBOpE», OOBEMHBIX OTHOILICHHUH Ta30B
MPU XUMUYECKUX PEaKIMsIX, MACChl BEIIECTBA WU 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WU OOBEMY OJIHOTO M3 YUYACTBYIOUIUX B pEaKIUU
BEILIECTB, TEIJIOBOTO 3(PdeKTa peakiiu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEIIECTB, MPEBPALICHNS U COXPAHECHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COONIOATH MPaBUIIA MOIb30BAHUS XUMUUYECKOM
MOCy/IoM U Ja0OpaTOPHBIM O0OpYAOBaHUMEM, a TaKyKe MpaBHiIa OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHSIMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOJHATH XUMHYECKUM
SKCIIEPUMEHT (pa3lio’keHHe MEPOKCHIa BOJOPOJAa B NMPUCYTCTBHH KaTallu3aTopa,
ONpPEAEIECHUE Cpebl pPACTBOPOB BEIIECTB C IOMOIIBID YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3TUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pPEaAKIIUH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKIMu Ha CylbdaT-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTHOH aMMOHUS, PEUICHHE SKCIECPUMEHTAIBHBIX 3334 IO
TeMaM «Metauibl» U «HemeTamipl») B COOTBETCTBHHM C TpPaBWJIAMH TEXHUKH
0€30MacHOCTU MpU OOpalIeHUHU C BEIIeCTBAMU U Ja0OpaTOPHBIM 000PYTOBAHUEM,
MPEACTaBIATh PE3YJAbTAaThl XMUMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX PEAKIUN U (POPMyIHpOBaTH BHIBOALI Ha OCHOBE
ATUX PE3YJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHATU3UPOBATh XUMUUECKYIO
UHPOPMAITHIO, TIOJYyYaeMyK |3 pa3HBIX MCTOYHHUKOB (CpelIcTBa MacCOBOU
KOMMYHUKaIuu, MTHTEpHET U IpyruX);



chOpMUPOBAHHOCTb ~ YMEHHMH  coOJMOAaTh  IpaBWia  SKOJOTMYECKU
1enecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JAESATEIBHOCTH B IEIAX
COXpPAHEHHsI CBOEr0 3J0POBbS M OKPYKAIOUIEH NPUPONHOW CpEelbl, OCO3HABAaTh
OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTAaHU3MbI ONPEAECIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazarenst [IJIK, mosicHaTh Ha mnpumepax CHOCOObl YMEHBIICHUS U
MPEIOTBPALIECHUS UX BPEAHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA,

JUIsT 00Yy4YaromMXcsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbSI. YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX TIMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUMU;

JUISL  CIIETBIX M CHA0OBUIAIIMX OOYYaIOIUXCA. YMEHHE HCHOJb30BaTh
penbedHO-TOUeUHYyI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dhopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM (madpposbIe)
Ne n/m Kontpoabubie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypenI
Pasnes 1. TeopeTuyeckue 0OCHOBBI OPraHU4eCKOi XUMHH
IIpeamer oprannyeckoy Xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COETUHEHUN A. 3
M. bytneposa
Hroro no pazueny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YrIeBOIOPOAbI — aJKAHbBI 2
99 HenpenenbHble yriaeBoIOPOIbI: ANKEHH, 6 1
aJIKaJIMEHbl, aJTKUHBI
2.3 ApomatnyecKkue yriieBoJ10po/ibl 2
54 [TpupoiHBIE HCTOYHUKH YTIIEBOJOPOJIOB U 3 1
UX rnepepadoTKa
Hroro no pazueny 13
Pa3nen 3. Kucjiopoacoaep:kaimue opranHndeckue coeTMHeHus
3.1 Crniuptel. @enoun 3
3. Anpaeruabl. KapOOHOBBIE KUCITOTHI. 7 1
Crnoxnble 3¢upbl
3.3 YrneBoasl 3 1




Hroro no pasgeny

13

Pasnes 4. AzoTconep:kamue opraHu4ecKue coeJHHeHHs

4.1 AMuHbI. AMMHOKHCIIOTHI. benku 3
Hroro no pazueny 3
Pasnes 5. BeicokoMoJIeKyIsIpHbIE COeAUHEHUSI

5.1 ITnactmaccel. Kayayku. Bonokna 2
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3e/ioB U TeM undpoBbie
Ne n/m P Kontpoabubie | IlpakTnueckue (mncpp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ileproanueckuii 3akoH
1.1 u [lepuonnueckas cHCTEMa XUMHUYECKHUX 3
anemeHTOB J[. . MeHnneneera
12 Crpoenue BemectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE peakluu 6 1 1
Hroro no pazueny 13
Pa3gen 2. Heopranuveckasi XuMusi
2.1 Mertaibsl 6
2.2 Hewmeramibt 9 1
53 CBsi3b HEOPraHMYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Uroro no pazaeny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XuMHS U KU3HDb 4
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
No aTa ngposbie
n/n Tema ypoxa Bcero Konrpoaubie | IMpaxririeckite iISyquml Sﬁg)azonaTenbnble
padoThI padoThI pecypesI
1 [IpenMer opraHMYecKOr XUMUH, €€ 1
BO3HMKHOBEHHE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHUS OPraHUYECKUX
2 coenuHenuit A. M. byrneposa, e€ 1
OCHOBHBIE IT0JIOKEHHUS
[IpencraBienue o knaccupuxanum
3 opranuueckux Bemects. Homenknarypa 1
(cucremarnyeckas) ¥ TPUBHAIBHBIC
Ha3BaHMS OPraHUYECKUX BELLECTB
4 AnKaHbBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHUECKUN Psifg
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENH AJIKAHOB
6 AJIKEHBI. COCTaB U CTPOEHHE, CBOICTBA 1
7 OTUIEH U NPONUJIEH — MPOCTENIINE 1
IIPEICTaBUTENH AJIKEHOB
8 [Tpaktuyeckas padora Ne 1. «[lomyuenue 1 1
STHJIEHA U U3yYEHHUE €T0 CBONCTB»
Anxanuensl. byranuen-1,3 u
9 meTunoyraauen-1,3. [lonyuenue 1

CUHTETUYECKOTO KayyyKa U pEe3UHbI




AJKUHBI: COCTaB U 0COOCHHOCTH CTPOSHUS,

10 TOMOJIOTMUECKUHN psiA. ALETHIIEH —
IIPOCTEHILNM PEACTABUTEIL AJIKUHOB

1 Beluncnenus 1o ypaBHEHHIO XUMUYECKON
peakuuu

12 ApeHbl: 0eH30J1 1 TONTyoJ1. TOKCHYHOCTD
apeHOB

13 I'enernyeckas CBsI3b YII€BOA0PO/IOB,
MPUHAIISKAIMX K Pa3IMYHBIM KJaccaM
IIpupoaHble ICTOYHUKH YTIIEBOAOPOIOB!

14 NPUPOJIHBIN ra3 U MOMyTHbIE He(PTAHBIE
ras3sl, HeTh ¥ IPOIYKTHI €€ mepepaboTKu
IIpupoaHble ICTOYHUKH YTIIEBOAOPOIOB!

15 NPUPOJIHBIN ra3 U MOMyTHbIE He(TAHbIE
ras3sl, HeTh ¥ IPOIYKTHI €€ mepepaboTKu

16 KonTtponsHas paboTa no paszueny
«YTIeBOLOPOABI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHoJ. BogopoaHas cBs3b

18 MHOroaTOMHBIE€ CIIUPTHI: ATUICHITTUKOIb 1
TIIUIEPUH

19 @DeHoII: CTpPOCHUE MOJIEKYIIBI, (PU3NYECKHe
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaerupl: GopMalbIeTua u
anetanpAeruy. AneToH

21 OnHOOCHOBHBIE MTpe/ieNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHasl M YKCYCHast

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIJIOTBI»

CTeapI/IHOBaSI U OJICMHOBAs KHMCJIOTHI, KaK

23 MIPEJCTaBUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBpbl1a KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOILIEE IEHCTBUE
CnoxHnble 3(pUpbl KaKk TPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

26 Kupsl: ruaponus, npuMeHeHHe,
OuosornYecKas posb KUPOB
VYTIeBoIbl: COCTaB, KJIACCH(HUKALIUS.

27 Baxueiimue npeacraBuTeNu: TIII0K034,
¢bpykTO3a, caxapo3a

08 Kpaxman u 1emtono3a Kak mprupoIHbIe
MOJIUMEPHI
KonTtponsHas paboTa no paszueny

29 «Kucnopoacoaepkarire opraHu4ecKue
COCJIMHEHUS»

30 AMUHBI: METHJIAMUH ¥ aHUJTUH
AMMHOKHCIIOTHI Kak aM(pOTepHbIe

31 OpraHUYeCKUe COCIMHEHUs], UX
ouonornyeckoe 3HaueHue. [lenruast

32 benku xak npupoaHble
BBICOKOMOJIEKYIJISIPHBIE COCAMHEHUS

33 OCHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJIEKYIISIPHBIX COeTMHEHUN

34 OCHOBHBIE METO/IbI CUHTE3a




[lmactmaccsl, kayuyykd, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEUHEHUMN.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUs

DJIEeKTPOHHbBIE
uupposeie
o0pa3oBaTejibHbIE

pecypcebl

XHUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

Ilepunoanueckuit 3axoH u Ilepuonuueckas
chcTEMa XUMMHYECKUX 3jieMeHToB JI. W.
MenpeneeBa, ux CBsi3b C COBPEMEHHOU
TEOPHUEHN CTPOEHUs aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWUCTB
XUMHYCCKUX BJIEMEHTOB U UX COCIUHEHUM T10
rpynmnam v rnepuojam. 3HaueHUe
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMu4deckux aneMeHnToB /.M. MeHpaeneeBa B
pa3BUTUHU HAYKH

CrpoeHue BemiecTBa. XUMUYECKasl CBS3b, €€
BUJIBI, MEXaHU3MBI 00Pa30BaHUS
KOBAJICHTHOM CBs13U. BonopoaHas cBsA3b

BaneHTHOCTB. DJIEKTPOOTPULIATENHHOCTb.
CreneHn okucnenus. BeiecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO
CTPOEHHUS

IToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI.
MaccoBas 10715 BELIECTBA B PaCTBOPE




Knaccugukarus 1 HOMEHKIaTypa
HEOpPraHWYECKUX COEAUHEHHM. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccugukanyst XaMHUECKUX peakluii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MAcChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHUS YHEPTUU IIPU
XUMUYECKUX PEAKLUAX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XHUMHYECKOE PABHOBECUE

10

[Tpaktuueckas padora Ne 1. «Bnusiaue
pa3nuYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKum»

11

DreKkTpoauTHYECKas quccoruanus. [lousTue
0 BojiopoaHOM mnoka3zatene (PH) pactopa.
Peakuuu nonHoro oomeHna. ['maponms
OpPraHUYECKUX U HEOPraHUYECKUX BEIICCTB

12

OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lonstue o0 smekTponuse
pacIIaBoOB U PaCTBOPOB COJIEH

13

KonTtponrHas paboTa no paszueny
«TeopeTndyeckre OCHOBBI XUMUM»

14

Meraiel, ux nosoxenue B [lepuoanueckoi
CHUCTEME XUMHYECKHUX 3yieMeHToB [I. W.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. O0mue pu3nIecKue CBONCTBA
METaJJIOB




15

CrnnaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUNA METAJIIIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEUIITUX
MeTa/uIoB (HaTpUi, KaJnui, KallbIyii, MarHUH,
AIFOMHHMI) U UX COCTMHEHUI

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeJUHEHUU

18

XUMHUYECKHE CBOMCTBA IIMHKA, KejIe3a U UX
COeJUHEHUU

19

[Ipaktuyeckas padora Ne 2. "Pemenue
HKCIIEPUMEHTANIBHBIX 33734 110 TEMe
«MeTtamae»"

20

Hewmeransl, ux nosioxxeHue B
[lepuoanueckoil cucreMe XUMHUECKHUX
anemeHToB J[. . Menneneera u
0COOEHHOCTH CTPOEHUS AaTOMOB

21

dusuueckue cBOMCTBAa HEMETAJIOB.
Annotponus HeMeTaJjIoB (Ha mpuMepe
KUCIIOpo/a, cepsl, pochopa u yriepoa)

22

XUMHUYECKUE CBOMCTBA rAJIOTEHOB, CEPBI U UX
COoeJUHEHUU

23

XuMHUUecKre CBOHCTBA a30Ta, hocodpa U Ux
COEIMHEHUN

24

XHUMHYECKUE CBOMCTBA YIIIEPOAd, KPEMHUS U
HUX COeIUHCHUU

25

IIpuMeHeHNe Ba)KHENINX HEMETAIIIOB U UX
COEIMHEHUN

26

O0001IeHYE U CUCTEMATU3ALMS 3HAHUHN 110




TeMme «Hemeramer». Beruucinenus mo
YPAaBHEHUSAM XMMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEpUMEHTAJIbHBIX 3aJa4 10 TEME 1
"Hemeramsl'»

08 KonTtponsHas pabota o Temam «MeTasuib» 1
u «Hewmeramb»

29 Heopranuueckue 1 OpraHn4eckue KUCIOTHI. 1
Heopranudeckue u opraHn4eckue OCHOBaHHUS
AmpoTepHbIE HEOPTaHUYECKHE U

30 opraHuydeckue coeauHeHus. [ 'eneTnueckas 1
CBSI3b HEOPraHMYECKUX U OPraHUYECKUX
BEIIIECTB
Pounb xuMuu B 06ecrieueHIH SKOJIOTUIECKO1H,

31 JHEPreTHUECKON U MUIIEBOM 0€30IacHOCTH, 1
Pa3BUTUHN MEAULIUHBI
[IpencraBienus 06 o0MMX HAYYHBIX

32 IIPUHIMIAX IPOMBILIUIEHHOTO MOJIY4EeHHUS 1
BAKHEUILINX BELIECTB

33 YenoBek B MUpPE BELIECTB M MaTEPUAIOB

34 X¥MHS U 3I0pOBBE YETIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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