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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpelHero ooOimero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepainuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepanpHOi 00pa3oBaTEIBLHON MPOrPaMMbI CpeaHEro ooOIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B DeaepalbHOM  rOCYAapCTBEHHOM
obpazoBarenpHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
ydueOHOro mpeamera «XuMus» B 00pa3oBaTelbHBIX opranuszainusx Poccuiickoii
@denepanyy, pealu3yOIIUX OCHOBHBIE O00pa30OBaTENbHBIE MPOTPAMMBI, U
OCHOBHBIX TMoOJIOkeHUN «CrpaTernu pa3BUTHS BocnuTaHuss B Poccuiickoit
Oenepanuu Ha nepuoj 10 2025 roga» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTKe MpOrpamMMmbl MO XUMHUHU, K OINPEACICHUIO
o0miei ctparernu 0Oy4eHUs, BOCTIUTAHUS M Pa3BUTHUSI O0YUAIOUINXCSA CPEICTBAMU
ydyeOHoro npeamera «Xumus» g 10—-11 kimaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyaibHbie nojioxkeHus GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH,
colepKaHus, PE3yJbTaTOB OOy4deHUss W TPeOOBAHWI K YPOBHIO TOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTebHONM  OpraHu3allii, SBISETCA HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBepUIAIONIMM 3TaloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUYEBBIX IEHHOCTEH, MPHUCYIIHX
LEJOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHus. OJTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NPUPO/bI, POPMUPOBAHUSI MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeloBeKa, a TakKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3M0pPOBBI0O M TOpUpPOIHON cpene. Peammsyercs xumudeckoe oOpa3oBaHUe
oOy4JaronMxcsi Ha ypoOBHE CpeHEro o01ero o0pa3oBaHus CPEJCTBAMH Y4E€OHOTO
npeamera «XHMHS», COJICPHKAHWE M TMOCTPOEHHE KOTOPOIO OIpPENEiEHbl B
mporpaMmMe M0 XUMHH C Y4ETOM cCHerUpUKH HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUM TIPUPOABl U B MaTepUaJbHOW KU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
oOlux 1eled W MPUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBbI cpesiHero ooriero oopaszoBanus B Poccuiickoii denepanum.

XuMHsT KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUTPaeT 0CcoOyI poiib B
COBPEMEHHOW IMBMIIM3AINH, B CO3/JaHUU HOBOM 0a3bl MaTE€pHAIbHOM KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE IIEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOBI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aWMOCBS3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTaja
HEOTHhEMIIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
TpyJa M KU3HU Kaxaoro uiaeHa odOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKO 0€30MacCHOCTH U OXPaHbI 30POBbSL.

B coorBerctBUM ¢ OOmMMH LEISIMH W MPHUHLUIIAMU CPEJAHEr0 OOIEro
oOpazoBanus coaepxanue npeaMera «Xumus» (10—11 kmaccel, 6a30BbIil ypOBEHb
U3y4YEeHUs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM s BbIPaOOTKHM MHPOBO33PEHUYECKHX
OPUEHTUPOB, YCIEIIHOIO BKJIKYEHUS B JKU3Hb COLMYMa, HPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUs»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas u HeOpraHuveckass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpPKaHHUsI KOTOPBIX SIBISAIOTCSI OCHOBBI 0a30BOW HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHWYECKOW XMMHH (C BKIFOYCHUEM 3HAHUM M3 OOIIeH XUMUHN) U
opraHnyeckoil xumuu. PoOpMUPOBaHUE JAHHOW CHUCTEMBI 3HAHUW MPU U3YYEHUU
npenMera o0ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPHUI XUMHH.

CtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHuveckas Xumus» copmMupoBaHa B MporpamMmMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3yYeHHI0 YydeOHOro marepuaia U 0O0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  OMNPEJENIEHHBIX
TEOPETUYECKUX YypOBHAX. Tak, B Kypce€ OpPraHMYECKOW XHMHUU BELIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKUX
COCAVHEHNH, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
NpeICTaBiICHUd O CTpoeHuu BemlecTB. CBeAeHHs 00 H3y4yaeMbIXx B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTUH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEQUHEHMI. B Kypce OpraHnyeckol XUMHH IOJY4YarOT pa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS MEPBOHAYAIHHBIC
NPEJICTABICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHMS], O XUMHUECKON pEaKIINH.

[lonx HOBBIM yrioM 3peHusi B mpeamere «Xumus» 0a30BOro YpoBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YPOBHE OCHOBHOrO 00IIero o0pa3oBaHuUs
TEOPEeTUYECKH Marepuanl H (DAKTOJIOTHUYECKHE CBEIEHUS O BEIIECTBAX H
XUMHUYecKoi peakuuu. Tak, B 4acTHOCTH, B Kypce «OOuias U HeopraHudeckas
XUMUSD» OOyYaroUIMMCsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



MEPUOINIECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTHYSCKUX TIO3UIUH,
ry0oke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 0OBSICHSIOIICH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHMM O BAOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHECHHH, a TAKKE O XUMUYECKHUX PEAKIMSIX, UX CYITHOCTU H
3aKOHOMEPHOCTAX TMpOTEeKaHus jgomnoyiHsercss B Kypcax 10 um 11 kmaccos
AJIEMEHTaMHU  COJEPKAHUS, HMEIOIIMMH KYJIbTYPOJIOTUYECKUM W TPHUKIAAHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMHU HayKaMH, PacKpbhIBAlOT €€ POJb B TO3HABATEIHHON W MPaKTUYECKOU
JeSTEILHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUS K IMPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPHUIOKEHUNA XUMHH, TOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCA B OONMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpoOiemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUYECKH OCMBICIMBATh WHOOPMAIUIO U
OpUMEHATh €€ M7 TONOJHEHUs 3HAHWM, pEeHIeHUs MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJILHBIX MCCIEA0BATENbCKUX 3a/1a4u. B 1enom conepkanue yueOHOro
mpeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YyYECHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOyYarOMIMXCsI MHPOBO33PEHUECKOW OCHOBBI JJIi TMTOHUMAHUS
¢bunocodckux uAeH, Takux Kak: MaTrepuajibHOE €IMHCTBO HEOPraHMYEeCKOro W
OpraHUYecKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOEHHEM, TI03HABAEMOCTh TMPHUPOJIHBIX SBJICHUA MyTEM OKCIIEPUMEHTA U
pelIeHHs] TMPOTHBOPEYUN MEXKIy HOBBIMH (aKTaMU U TEOPETUUCCKUMU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEUICHUU SKOJOTMYECKUX Mpoodiem, a
TaKke MpolJeM cOepeKeHUs: YHEPTETUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmmane pemieHums 3a7ad  BOCIIMTAHMS, PA3BUTHS W CONHAIA3AIUU
oOy4YaronmMxcsi NPUHITHIE MPOrpaMMOM IO XUMHUHU TMOJXOJbl K OIpPEACIICHUIO
colepKaHUs M TOCTPOCHUS TMpeAMeTa MpeAyCcMaTpuBalOT (QOopMUpOBaHUE
VHUBEPCAIBHBIX Yy4YEOHBIX JEHCTBUN, HWMEIOIMMX 0a30BO€ 3HAYEHUE IS
pPa3TUYHBIX BHJOB JICSITCIILHOCTU: peEIIeHUs MpoOJieM, TIOWCKa, aHaimm3a u
00paboTku uHOpMaLINK, HEOOXOAUMBIX JJIsI TPUOOPETEHHS ONbITa TPAKTHUECKON
U HCCIEA0BATENIbCKON JEesSTENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemojgaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl, TAK U Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHus, IIPU ONpeIeICHUN
collepKaTeIbHOM XapaKTEepUCTUKHU 1IeJied HW3y4YeHUs NpeaMeTa HalpaBiIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (POopMUpOBaHHE OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JeSITEILHOCTA YEJIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C



METOIUYECKOW TOYKM 3PEHHs TAKOM INOAXOA K OIPENCICHUIO LENEeW H3y4YeHUs
IPEeIMETa SBJIIETCS BIIOJHE ONPABAAHHBIM.

CorylacHO JaHHOM TOYKE 3pEHUS IVIABHBIMM LEJSIMU M3Y4YEHUS Ipeamera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisroTCS:

e (opmupoBaHME CHUCTEMBl XUMWYECKHX 3HAHUH KaK BaKHEHIIICH
COCTABJISIFOLIECH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOHU
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUHU XHMHHU,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHUSA U CTAaHOBJICHHUS,

e (opMHUpOBaHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMHYECKHX pEeakUuud, HEOOXOMUMBIX ISl MPUOOpEeTeHUs
YMEHUH OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHHIA,
MMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U NIOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB NIEATEIBHOCTH, CBSI3AHHBIX C HAOJIOJEHUEM
U OOBSCHEHHMEM XHMHMYECKOTO OHKCIEPUMEHTa, COOIIOACHUEM MpPaBUII
0e30macHOro OOpalieHust ¢ BeIECTBaAMH.

Hapsny ¢ atuM, conepxaTenbHas XapaKTepUCTHKA LeJIeH U 3a1a4 U3y4YeHUs
peIMeTa B IPOrpaMMe 10 XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IPHUOPUTETAMHU B CUCTEME CpeaHero odmiero oopasoanus. CeronHs B
OpernojaBaHUM XUMUU B OOJbIICH CcTeneHH OTAAéTcsl  MpEeAnoYTeHHE
IPaKTUYECKON KOMIIOHEHTE COJEp)KaHusl OOydyeHUs, OpPUEHTUPOBAHHON Ha
IOJrOTOBKY BBIITYCKHUKa 00111€00pa30BaTe/IbHON OpraHu3alyy, BIAaJCIOLIErO He
HAaO0OpOM 3HaHUHM, a (YHKIMOHAIBLHOM T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMH aKTHUBHOTO MOJIYYEHHUS! 3HAHUM M NPUMEHEHUS UX B PEaTbHOU KU3HU
JUIS pELICHUS IPAKTUYECKUX 3a]1a4.

B cBA3M ¢ 3TUM Ipu u3yyeHUM Ipeamera «XUMHUSA» JOMHHHUPYIOLIEE
3Ha4YeHHE MPUOOPETAIOT TaKKUe LU U 3a]Ja41, KaK:

ajanranusi 00yJaronmxcss K yCJIOBUSM JTWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
(GOpMUpOBAaHHWE  HUHTEIJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPHUHATHIO T'PaMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CB3AHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyyaroUMXcs KJIHOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), MMEIOIIMX YHHMBEPCAJIbHOE 3HAUEHUE I pPa3jIMYHbIX BHUJOB
JESITeIbHOCTU: PeUIeHHs MpoOyieM, MOUCKa, aHaiau3a U o0paboTku MHbOpMaIny,
HEOOXOIUMBIX Ji TNPUOOPETEHHS OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAeT
BXHOE MECTO B IIO3HAHWM XWUMHH, a TaKKe I OLUEHKH C IO3ULUHI



HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HA OPTaHU3M YEJI0BEKa U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yUaIOUINXCs: CIIOCOOHOCTH CaMOCTOSTENBHO MPHOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KH3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BATh
COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUU JJIsl MOUCKAa U aHalu3a yuyeOHOU u
HAYYHO-TIONYJISIPHON MH(OPMAIIUU XUMHUYECKOTO COJIEPIKAHMS;

dbopMUpoBaHKE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBILUICHHS], HAOII0IaTEeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXO/IUMbI, B YAaCTHOCTH, MpU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHHE Yy oOOyvaroumxcsd YyOeXKIEHHOCTM B T'yMaHHCTUYECKOM
HAIPaBJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUHM TJIOOANTBHBIX MPOOIeM
PalMOHAIBHOTO MPUPOJIONOJIB30BaHUS, TOMOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI MPHUPOAHOrO0 PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpe’KHOTO
OTHOIIECHUSI K TPUPOJIE M CBOEMY 3[0POBBIO, a TaKXKe MNPUOOPETEHUS OMbITa
WCIIOJIb30BAHUS TIOMYYCHHBIX 3HAHWWA JJII TPWHITHS TPAMOTHBIX PEIICHUA B
CUTYAaLIMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMHU.

B yuyebHOM mnaHe cpenHero oOmiero oOpa3oBaHUsS MpeaMeT «XUMUS»
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHO obnactu «EcTecTBeHHO-Hay4HbIE
MIPEAMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpea”ero obmiero oOpazoBaHus, cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B HeJieno), B 11 kinacce — 34 yaca (1 yac B Heemio).

COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckre 0CHOBbI OPraHMYeCKOl XUMUM

[IpenmeTr opraHnyeckon XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOECHUS OPraHUYECKHUX
coequHenuit A. M. bytiepoBa, e€ ocHOBHBIE TToJI0KeHHS. CTpyKTYpHBIE (HOPMYJIIBI
OpPraHMYecKux BewecTB. [omonorus, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEUHEHUSAX — OJMHAPHBIC U KPATHBIEC CBA3U.

[IpeacraBnenue o kinaccupUKAIMK OpraHuyeckux BemiecTB. HomeHknartypa
OpraHUYEeCKUX COEJIMHEHUU (CHCTEMaThyecKas) M TPUBHAJIbHBIE Ha3BaHUS
BOXHEUIIINX MPEACTABUTENEH KIACCOB OPTaHUYECKUX BEILIECTB.



OKCHEpPUMEHTAIBHBIE METOJbl M3Y4YEHHsS BEIIECTB M WX MPEBpaIICHUIL:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJICIMPOBAHME MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAONIIOIEHUE U
ONKCAHHE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BELIECTB
IIPY HarpeBaHuu (IU1aBJICHUE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoanbl

AnKaHBI: COCTaB M CTPOCHUE, IOMOJOTMYECKMH psn. MeraH M dTaH —
npocTeilliie MPEeACTaBUTENN alKaHOB: (PU3NYECKUE U XHUMUYECKHUE CBOMCTBA
(peakuuu 3aMelIeHus] U TOpPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOIy4YEeHUE U
IPUMCHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUNA psAd. DOTWICH U IPOIUJIEH —
npocTeiilie MpPEeACTaBUTENN alKeHOB: (PU3WYECKUE U XHUMUYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATALMHM, OKHUCIECHHS U
HOJUMEPU3ALIMHN), TIOTYUYEHUE U IPUMEHEHHUE.

Ankanuensl: OyTtaaueH-1,3 u meTunOyranuen-1,3: crpoeHue, BaKHEUIINE
XUMUYECKUE CBOWCTBa (peakuus noiaumepusauuu). [lomydyeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALleTUIIEH
— IPOCTEHIIMHA MPEeACTaBUTENb AaJIKWHOB: COCTaB, CTPOEHHUE, (PU3MUECKHE WU
XUMUYECKUE CBOMCTBA (PEAaKLMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpEHUs ), OJYyUYEHUE U TPUMEHEHUE.

Apenbl. beHszon: cocraB, cTpoeHHE, (PU3NYECKUE U XMMHMUYECKHE CBOWMCTBA
(peakuuu rajgoreHMpOBaHMsI U HUTPOBAHUS), NOJYyUYEHUE U NMPUMEHEHUE. 10ayoa:
cocmas, cmpoeHue,  usuueckue U  XUMUYecKue  ceolicmea  (peakyuu
2ANO2EHUPOBAHUA U HUMPOBAHUS), NOAyYeHue u npumeHenue. TOKCHYHOCTH
apeHoB. ['eHeTnueckas CBs3b MEXKIY YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHMKH YTrI€BOAOPOIOB. [IpupoaHBIi Ta3 W IONMYyTHBIE
HedTsaHbie Ta3bl. HegThb n e€ mpoucxoxnenue. Crnocodbl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTaauTHYecKuil), nupoaus. IIpoaykrsl
nepepaboTKu HE(PTH, UX NPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B ObITYy. KameHHbIi
YTOJIb U IPOAYKTHI €r0 MepepadOTKH.

OKCHEpPUMEHTAIBHBIE METOJbl M3Y4YEHHsl BEIIECTB M WX MPEBpAIICHUIL:
O3HaKOMJIEHME C o0pa3uamMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJUJIEKLUHU
«Hedpte» u  «Yromp», MOJIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOreHONPON3BOIHBIX, MTPOBEICHUE IPAKTHUECKON paboThl: MOJyYeHHUE STHIICHA
Y U3y4YEHHE €T0 CBOUCTB.

Pacuérurle 3amaun.




Borunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00bEMa,
KOJINYECTBA UCXOAHOIO BEILECTBA WM MPOAYKTA PEaKLMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WIN NPOAYKTOB PEAKLIIH).

Kucnopoacoaepxamme opranuieckue coeJUHEHUS

IIpenenpHple OQHOATOMHBIE CHOUPTBL. MeETaHON W 3TaHONI: CTPOCHHE,
¢usznyeckue M XHUMHUYECKME CBOMCTBA (PEakUUM C aKTUBHBIMHU MeETallaMH,
rajJlor€HOBOJIOPO/IaMU, TOpPEHME), IpUMEHEHHE. BoJoponHble CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJIa U 3TaHOJIa HA OPraHKU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIbL W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckne W XMMHMYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO ILEIOYHBIMU
METaJUlaMH, KaueCTBEHHAsl peakllis Ha MHOroaToMHble cnupthl). JleiicTBue Ha
opraHusM yesioBeka. [IpuMeHenue rauuepruHa U 3TUIIEHTJIHKOJIA.

@deHon: CTpoeHHE MOJIEKYJbl, (U3NYECKUE M XUMUYECKHE CBOMWCTBA.
Toxcuunocth penoia. [Ipumenenue penona.

Anbnerunpl U Kemouwvl. DOpMalbIeru], AaUETAIbIETHI: CTPOEHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklUud OKHUCICHHUS W BOCCTaHOBJIICHUS,
KAuECTBEHHbIE PEAKLIMN), TIOJyYEHHE U IPUMEHEHNE.

OAHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KMCJIOTBI: CTPO€HHE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (CBOWCTBA,
oOmue Uil Kjacca KUCIOT, Peakius 3TepupuKalnm), MoIydeHe U MpUMEHEHNUE.
CreapuHoBasi U OJEMHOBAs KUCJIOTHI KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KUCJIOT. MbLIa KaKk COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE AEUCTBHE.

CnoxHble >(upbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKUPOB.

VYraneBonpl:  coctaB, KilacCU@UKanuUs — YrJIeBoAOoB  (MOHO-, JU- W
nonucaxapubl). [oko3a — npocTeimnii MoHOcaxapua: 0COOEHHOCTH CTPOECHMUS
MOJIEKYJbl, (U3NYECKUEe U XUMHYECKHE CBONCTBA (B3aMMOJAEWUCTBHUE C
runpokcunom meau(ll), okuciaenne ammuadyHbM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHME IJIIOKO3bl), HaXOXKJEHUE B IPHUPOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a KaKk H30MEP IIFOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie nmonuMepbl. CTpoeHue Kpaxmaia u
HEeUTroNIo3bl.  PU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmayia (THAPOJIH3,
Ka4eCTBEHHAsI peakLUs C HOJIOM).

OKCNEpUMEHTAJIbHBIE METObl H3YUYEHHMs BEUIECTB M HUX IPEBpallCHUN:
NpoBeJcHNE, HAOMIOJEHNE U OIMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIOUPTOB, KaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCJIEHUE ATaHOJA
okcumoM Meau(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIUIIEPUHA C
runpokcuiom meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA



cepeopa(l) m tumpoxcumom wmemu(ll), B3ammomeiicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHHE NTPAKTUUECKONW PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérurle 3amaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM NMPOAYKTA PEAKLMH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WK NPOAYKTOB PEAKLIUH).

A3oTrcoaepraniue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHHYecKue coequHeHus. Pu3ndeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe INMuuHa). buonormyeckoe
3HAYCHUE aMUHOKHCIIOT. [lenTunsl.

benku Kak INpUPOIHBIE BBICOKOMOJIEKYJIIpHBIE coenuHeHus. IlepBuyHas,
BTOpUYHAs W TpEeTUYHAs CTPYKTypa OenKkoB. XHUMHUYECKHE CBOICTBa OEIKOB:
THJIPOJIN3, ICHATYypalusl, KAUeCTBEHHbIE pEaKLUU Ha OCJIKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Yy4YEHMS BEIIECTB W HX IPEBpaLICHUM:
HaOJI0JICHUE U ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JACHATYypalus OEJIKOB MpU
HarpeBaHuy, IIBETHHIE PEAKIIUU OEIIKOB.

BbicokoMouieKkyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE NOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHMI: MOHOMED,
[IOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJINMEPU3ALMS U TIOJUKOHIEHCALUS.

OKCIEPUMEHTAJIBHBIE METOJbl M3Yy4YEHMS BEIIECTB W HX IPEBpaLICHUM:
O3HaKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBS3H.

Peanuzanyst MeXIIpeAMETHBIX CBSI3€l PU U3yYEHUHM OPraHUYEeCKOM XMMUU B
10 kyacce OCYHIECTBIISIETCS YEpPE3 MCIIOJIB30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX MOHATHH, TaK U NOHSATHH, SBISIOIIMUXCS CUCTEMHBIMU JUISI OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT O [IMKJIA.

OO1ue ecTeCTBEHHO-HAYUHbIE OHATHS: SIBJICHUE, HAYYHBIH ()aKkT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccu(uKalus, NepuoJuYHOCTb, HaONIO/IECHNUE,
MU3MEPEHNE, DKCIIEPUMEHT, MOJECIUPOBAHUE.

®usuka: Marepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHME
BEIIECTBA, (PU3UUECKNE BEIUUNHBI U €JUHULIBI UX U3MEPEHMUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€lKH, YTIEBOIBI, >KUPHI,
(hepMeHTHI).



['eorpadusi: MuHEpabl, TOPHBIE TIOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
pECYpCHI.

TexHonorusi: mNHILEBbIE MPOAYKTbl, OCHOBBI PAlMOHAIBHOTO MHUTaHUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, MaTepUalIbl U3
MCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XUMHYECKUI 3ieMeHT. AToMm. Snpo artoma, H30TOMNbBI. DJIEKTPOHHAs
000JI0uKa. DHEpPreTUueckue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeesieHusl JIEKTPOHOB 0 OpOUTAIAM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypaLusi aTOMOB.

[Teprnonnueckuit 3axkoH u [leprnonanueckas cucremMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoIMYECKOro 3akoHa u lleproauyeckoil cucteMsl
xumuueckux anemeHtoB . M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHMYECKMX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJOXKHBIX BEUIECTB MO TpynmamM U MEepUOIaM.
3HavYeHHE NMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenune BemecTBa. XuUMHUYECKas CBA3b. DBuIbl XUMHYECKOH CBSA3H
(KOoBaJICHTHasi HETOJISIpHAsE M MOJIApHAs, MOHHAs, MeTajaudeckas). MexaHu3Mbl
oOpa3oBaHMs KOBAJICHTHONW XWMHYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-
aKkuentopHslii). BomoponHas cBsA3b. BaneHTHOCTb. DNEKTPOOTPHULATENIHHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI M AHUOHBI.

Bemectsa  MOJEKYJSIPHOTO W HEMOJIEKYJISIDHOTO — CTPOCHHA.  3aKOH
MOCTOSIHCTBA COCTaBA BEILECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCHMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

IlonsiTne 0 nucnepcHeIX cucrteMax. VMICTMHHBIE M KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10JIs1 BEIECTBa B pacTBOPE.

Knaccudpukanus HEOPraHUYECKUX COEMHEHN. Homenxknatypa
HEOPraHWYECKUX BEIIECTB. | eHeTHdyeckas CBsI3b HEOPraHWYECKUX BELIECTB,
NPUHAIEKAIINX K Pa3IMIHbIM KJIACCAM.

Xumuueckass  peakuusa. Knaccupukanums — XMMHMUYECKHX — peakuuid B
HEOPraHWYECKOM M OPraHW4YecKOW XMMHH. 3aKOH COXPAaHEHHWS MacChl BEILECTB,
3aKOH COXPAaHEHUS U IIPEBPAILECHUS SJHEPTUU IPU XUMUYECKUX PEAKLIMX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (pakTopoB. OOpaTUMbIe
peakuuu. XuUMHUYECKOe paBHOBecue. @DakTOpbl, BIHSIOLIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [lartense.



Onextponutuyeckas aucconuanus. CunpHbIC U ciadbie dnekTponuTthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCAs, HEUTpaIbHas, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAIICHUN:
nemoHcTpanusa Tabmun «[lepuoanueckas cucremMa xuMudeckux 3eMeHToB JI. U.
MenpeneeBay, U3yuyeHUE MOJEJNEH KPUCTAUIMYECKUX PEIIETOK, HAOII0JEeHHE U
OMKCaHKHE JEMOHCTPALMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3IOkKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONMPEAECIECHUE CPEIbl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHUBEPCAIBHOIO HWHIMKATOpPA, pEAaKUMH HOHHOTO OOMEHa),
POBEJICHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX GakToOpoB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

Pacuérnsle 3anaun.

Pacuéter 1o ypaBHEHMSM XUMHYECKHX pEaKUW, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIB30BAHUEM IOHATHUS «MaccOBas
J0JISL BELIECTBAY.

Heoprannyeckasi Xumus

Hemeramner. Ilonoxenne HemeraiuioB B llepuognueckor  cucreme
xumudeckux snemeHToB JI. . MenneneeBa u 0COOCHHOCTU CTPOEHUSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuMepe
KHCIIOPOJa, cephl, pocdopa u yriaeposaa).

XUMUYECKHE CBOMCTBA BA)KHEWIIIMX HEMETAJUIOB (raJior€HOB, CEpPbI, a30Ta,
dbochopa, yrimepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHACIOPOACOEPKAIIUX KUCTOT, BOJOPOAHBIX COCTUHEHUN).

IIprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Merannel. Ilonoxenne meramnos B [lepruoanueckon cucreMe XMMHUYECKUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mme gusnyeckue cBorcTBa MeTauioB. CIulaBbl METAJIIOB.
DNEKTPOXUMHUYECKUI psAJT HAITPSHKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BAXXHEWILMX META/IOB (HATpPUM, Kaluil, KaJlbIuH,
MarHui, aJIOMUHUHN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl MoiayyeHuss MeTtauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAIICHUN:
U3ydeHUe KOJUIeKIMH «MeTamibl U CIJIaBbl», 00pa3llOB HEMETAIIOB, pELICHUE
AKCIIEPUMEHTAJILHBIX 3a7a4, HaOJI0JIEHHEe M ONHCAHHE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJUIOB).

Pacuérurle 3amaun.



Pacuétel maccel BemecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WU OO0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKIMH BEIIECTB,
pacuéTthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CJIH OTHO
W3 BEILIECTB NUMEET MPUMECH.

XuMuA M )KU3Hb

Ponp xuMum B 0OeCIieYeHUH KOJOTHYECKOM, YHEPreTUUeCKON W IMHIIEeBOM
0€30MMacHOCTH, Pa3BUTUM MeTUIIUHBI. [lOHATHE O HAy4HBIX METOJax ITO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUINAX  POMBIILICHHOTO
MOJIyYE€HUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpPE BEUIECTB M MaTEpPUANIOB: BAXXKHEHIINME CTPOUTEIIbHBIE
MaTepuaabl, KOHCTPYKLIHOHHBIE MaTEpualibl, KpPAacKH, CTEKJIO, KEpaMHKa,
MaTepuabl Ui 3JEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ya00peHus.

XUMHUST U 3I0POBbE YEJOBEKA: MpaBWJIA MCIOJb30BAHUS JIEKAPCTBEHHBIX
MpemnaparoB, MpaBuia 0€30MAaCHOTO HCIIOIh30BAHUS MPEMapaToOB OBITOBONW XUMUU
B ITOBCEIHEBHOM KU3HU.

MexnpeaMeTHBIE CBSI3H.

Peaymzanust  MeXnpeAMETHBIX  CBA3€d MpU  H3YYCHUH  OOmer
HEOpraHuveckor xuMuu B 11 Kilacce oCyIleCTBISIETCS Yepe3 UCIOJIb30BaHUE KaK
OoOIUX E€CTECTBCHHO-HAYYHBIX TIOHITHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMM JIJISI OT/AEJIBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(pUKANMs, TEePUOANIHOCTh, HAOIOICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

du3uKa: MaTepus, SHEPTUS, MAacCa, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHB, BEIIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, SKocUCTeMa, Owocdepa, Makpo- H
MHUKPODJIEMEHTBI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaBl, TOPHBIE TIOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
PECYPCHL.

TexHonorusi: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJUTYpPrus, MPOU3BOIACTBO
CTPOUTENbHBIX MaTEpPUANIOB, CEIbLCKOXO3AMCTBEHHOE MPOM3BOJICTBO, IHILEBAs
MPOMBIIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBIILIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpenapaTroB, MTPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pHUAJIOB,
3JIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O ObPA30OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYaromMMHUCSL TMPOTPAMM CpPEIHEro OOIIero o0pa3oBaHUs (JUYHOCTHBIM,
METANpEeAMETHBIM U nIpeaMeTHbIM). HayuHo-meToauueckoll OCHOBOM ISt
pa3paboTKu IIaHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IPOrpaMM CPEAHEro OOIIEro
o0pa30BaHUsl SIBISAETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IpeaMeTa «XHMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIECHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HAaHWE OOYYAIOIMIMMUCS POCCUUCKOW TPAKIAHCKOW HWISHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEIEIEHUIO;

HaJINYMe MOTUBALUHU K O0yUYEHUIO;

LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaauIuil 6a30BOM HAYKH XUMUMH;

TOTOBHOCTh U CIOCOOHOCTH OOYyYaroluXcsi PYyKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYLIMMH LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHusl;

HAJIMYUE MPABOCO3HAHMSI SKOJIOTHUYECKON KyJIbTYypbl U CIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH )KU3HEHHBIE IJIAHBI.

JINYHOCTHBIE pE3yNbTaThl OCBOCHMS IpeaMeTa «XHMHsS» JOCTUTaloTCsS B
€IMHCTBE Y4YEOHON W BOCHUTATEIBHOM MEATEIbHOCTH B COOTBETCTBUM C
I'YMAHUCTHYECKUMH, COUUOKYJIbTYPHBIMH, T1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU
U HJeaNaMH POCCHICKOT0 TPa)KTaHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM W TpaBWIAMM  TOBEJEHUS, CHOCOOCTBYIOLIMMHU  IIpoLeccam
CaMOIIO3HAHUS, CaMOPa3BUTUS W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTH
00yJaroIIIXCS.

JIM4HOCTHBIE pe3yJbTaThbl OCBOEHHSA MpeaMeTa «XUMHUS»  OTPaXKaroT
Cc()OPMUPOBAHHOCTh ONBITA IIO3HABATEJIILHONM M MPAKTUUYECKOW JAESITEeIbHOCTU
oOyJaroluxcs Mo pean3aluy MIPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA:

OCO3HaHUS 00YyYaroIMMHUCA CBOUX KOHCTUTYLMOHHBIX IPaB U 00SI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

MIPEACTABICHUS] O COLMAIBHBIX HOPMax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4€OHBIX NPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEJBHBIX 3a7ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHUSA:

LHEHHOCTHOI'O OTHOLICHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIECIHUIO
OTE€YECTBEHHON XUMUM;

yBaXEHHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMUS TOTO, YTO JOCTH)KCHMSI HAyKH €CTb pPe3yJIbTaT
JUINTENbHBIX ~ HAOJIIOIEHUHM, KpPONOTIMBBIX OKCIEPUMEHTAIbHBIX  IOMCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IOJYYEHUH U MOCIEIYIOLIEM
aHaJin3e MHQOpMAIMKU O MEPEIOBbIX JTOCTHKEHUSAX COBPEMEHHON OTE€UECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMU,
U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMNA HPaBCTBEHHBIX WM IPAaBOBBIX HOPM M OCO3HAHUE ITOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHMA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOro M 0Oe30macHOro olpasza IKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMIOICHUA TpaBWJI O€30MacHOr0 OOpalleHus ¢ BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

[NOHMMAaHUS LEHHOCTH MPAaBWI HHIMBHAYaJIbHOTO M  KOJUIEKTHBHOIO
0€30MMacHOro MOBEJAEHUS B CUTYaLUsIX, YyTPOKAIOLINX 3J0POBBIO U )KU3HU JIFOJEH;

OCO3HAHMS MOCIEACTBUNA M HENPUATHS BPEAHBIX MNPUBBIYEK (YHOTPEOJICHHUS
AJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) TpyaA0BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIEN0BATEIbCKON
NEeSTENHHOCTA, OOINECTBEHHO IIOJIE3HOM, TBOPYECKOW W  JAPYrHMX BHAAX
NESTENbHOCTH;

YCTAHOBKM HAa AaKTUBHOE YYacTUE B PEIICHHMM IPAKTUYECKUX 3aaad
COLIMaJIbHON HAaNPaBJIEHHOCTH (B paMKaxX CBOEr0 KJIacca, IIKOJIbl);



MHTEpeca K MPaKTHUECKOMY U3YUYEHHIO MPOPECCHil pa3IudHOro pojaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUI 10 XUMUMU;

YBaXEHUS K TPYIY, JIIOAAM TPYAa U pe3ysibTaTaM TPYAOBOU JEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpasoBanus, Oyaymied Mpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) 3K0J1I0rH4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU IIEJIECOO0OPA3HOTO OTHOILIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJOOATLHOIO XapakTepa SKOJOTUYECKUX NpOoOJIeM, BIUSHUS
SKOHOMHYECKUX MPOLECCOB HA COCTOSTHUE PUPOAHON U COLUAIBHON CPEMBL;

OCO3HaHUS HEOOXOAMMOCTH HCHOJB30BAaHUS JIOCTIDKEHUN XUMHH IS
pELIeHHs] BOIPOCOB PAIIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEMPUATHS  JIEWCTBHUM, NPUHOCAIIMX BpEJ OKpYKArOIIeH
NPUPOJIHOM cpefie, YMEHHUs] MPOTHO3MPOBATH HEOIArONPHUSATHBIE SKOJIOTHYECKHE
MOCJIE/ICTBHSI PEANTPUHUMAEMBIX JEHCTBUN U IPEAOTBpALIaTh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], SKOJIOTUYECKON KYJIbTYPHI,
OTbITa NeATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIECHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABAaTEJIbHOW, KOMMYHMKATHBHOM M COLHAJIBHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoouu;

7) IEeHHOCTH HAYYHOT 0 MO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMaHUSl CHeUUPUKA XUMUU KaK HayKd, OCO3HaHUS €€ poJid B
(bOpMHUPOBAHUU PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IEJIOCTHOTO
Mpe/CTaBICHUs 00 OKPYXKAIOUIEM MHUpPE KaK O €IUHCTBE MPHUPOJbI U YENOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOJeM COXpaHEHHUs
OPUPOJHOTO PABHOBECHUS,

yOeXKIEHHOCTM B 0COOOM 3HAYMMOCTH XHMMHUHU JJii  COBPEMEHHOM
UMBUJIM3AIMU: B €€ T'yMaHUCTUYECKOM HAIMpPaBIEHHOCTH M Ba)XXHOW pOIM B
CO3/1aHMU HOBOM 0a3bl MaTepUaNbHON KyJIbTYphI, PEIICHUH IIOOATBHBIX TpoOiIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA — ChIPbEBOW, SHEPTETUUYECKOM, MUILEBOU U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, OOECIEYEHUH YCIOBUN
YCHEIIHOTO TpyJda M SKOJOTHYECKHM KOM(OPTHOM JKU3HHM KaXJIOro 4YJeHa
00I1IECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHUMAHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJlydyaeMble 3HaHUA Ui aHANIU3a U OOBSICHEHUS SIBJICHUN OKPY>KaloIEero Mupa u
IPOUCXOAIINX B HEM U3MEHEHHH, yMEHHUs JieflaTh 0OOCHOBAHHBIE 3aKIIFOYCHHS Ha
OCHOBE HAay4HbIX ()aKTOB ¥ UMEIOIIUXCA JaHHBIX C LEJIbI0 MOJYYEeHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIBHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUS IS
peleHus MpoodJieM B pealIbHBIX JKU3HEHHBIX CUTYaAIUX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN IeATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIy4€HHIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBUHM C )KMU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B Pa3IUYHBIX cdepax npodeccuoHanbHOM
JESITeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeramnpenmeTHble pe3ybTaThl OCBOSHHS yU4EOHOro mpenmeTra «XHUMHUsS» Ha
YPOBHE CpeHEro oo11iero o0pa3oBaHus BKIOYAOT:

3HayuMble A1 (GOPMHUPOBAHHSA  MHUPOBO33PEHHUS  OOyUaIOLIUXCS
MEKIUCIUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAYyYHbIE MOHSATHS, OTPa’KaIOIIHNe
[IEIOCTHOCT, HAyYHOW KapTUHBI MHpa U CHEHU(PHUKY METOAOB IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
MPOLECC, CUCTEMa, HAyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOII0IeHNE, U3MEPEHHE, SKCIIEPUMEHT U JpyTHe);

yHUBEpCaJibHble yueOHble NeiicTBUA (ITO3HABaTeIbHbIE, KOMMYHHUKATUBHBIE,

PETYJISTUBHBIE), obecrieunBarone dbopmupoBanue (GyHKIIMOHATBHOU
I'PaMOTHOCTH U COIIMAIbHOM KOMIIETEHIIUN 00Yy4aroUIXCs;
CIOCOOHOCTh o0yyJaromuxcs UCTIOJIb30BaTh OCBOCHHbIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBbIC YUeOHbIS
JNEUCTBHUSI B IO3HABATEIBHOW U COMAIIBHON ITPAKTHUKE.

MeranpeaMeTHblE Ppe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJSSTUBHBIMU
JIEUCTBUSAMMU.

OBaaneHnue YHHBEpPCAJIbHBIMHA yueOHbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMU:

1) 0a30Bble JIOrHYecKue AeHCTBUS:

CaMOCTOSITeTbHO  (popMynupoBaTh W aKTyalIM3WpoOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTPbl U KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI AEATEIHLHOCTU C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHW 3HAHUM MNPUEMBI JJOTMYECKOTO MBIIIICHUS —
BBIJICISATh XapaKTEepHbIE MPHU3HAKU TOHATUNA U YCTAaHABIMBATHL MX B3aUMOCBS3b,



HCITOJIP30BaTh COOTBETCTBYIONINE TOHATHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUH;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJId KJIacCU(PUKAIIMU BEIICCTB H
XUMHUYECKUX PEAKIIUK;

YCTaHABJIMBATh MPUUYUHHO-CIECACTBEHHbIC CBSI3U MEXKIYy HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJICHHUS (MHAYKTUBHbBIC, JEAyKTUBHBIC, TIO
AHAJIOTUH), BBISIBISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pPacCMaTPUBAEMbBIX
SIBJIICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUA, UCIIOIB3YEMbIE B XUMHUM CUMBOJUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIBHBIC MPEACTABICHUS — XUMHUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XWMHYECKOU
peaKknuu — TPU PENIeHUU YUYEOHBIX IMO3HABATEIBHBIX M TMPAKTUYECKHUX 3ajad,
NPUMEHSATh HA3BAHHBIE MOJEJIbHbBIC MPEICTABICHUS VISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBble HccIea0BaTEeILCKHE AeiiCTBUS:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUYECKUX
peaxkiuu;

hopMyIHpPOBATH 1IEIU U 3aa4K UCCIIeA0BaHUs, UCTIOIb30BaTh MMOCTABICHHBIC
U CaMOCTOATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KA4YECTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJICTh HABBIKAMU CAMOCTOSITEJIbHOTO IIJIAHUPOBAHHUS W  MPOBEACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
MpoIriecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (opMyIHpOBaTh
0000I1IeHNS ¥ BBIBObI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICA0BaHUS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOACIaHHOM paboTe;

NpuoOpeTaTh ONbBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSTENHHOCTH, TPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOMCKY METOJOB PEIICHUSI MNPAaKTUYECKUX 3a7ay, MNPUMEHECHUIO Pa3JIMYHbIX
METOJIOB MO3HAHUA.

3) pabora ¢ ungopmanueii:

OpUEHTHUPOBAThCS B PA3JIUYHBIX HWCTOYHHMKAX WHOOpMarmu (HAydHO-
NOMyJIIpHAsl JUTEepaTypa XUMHUYECKOTO COJIepKaHHUs, CIpPaBOYHBIE IOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UHGOPMAIUMIO Pa3IUYHBIX BUIO0B U (OpM
MpECTaBIICHHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH 151
HEMPOTUBOPEUUBOCTD;



(bopMyIUpPOBaTh 3aNPOCHI U MPUMEHSATH PA3IUYHBIE METONBI MPU MOWCKE U
otbope wuHbOpMAlUU, HEOOXOAUMOW JJIsI BBIMOJHEHUS] YYEOHBIX 3ajad
OTIpeeNEHHOTO TUTIA;

MpUOOpETaTh OMBIT HCIOJB30BaHUS WH(GOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMalbHYIO  (OpPMY  TIPEICTaBICHUS
uHopManmu (cxembl, rpaduKu, TMarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KAyeCTBE CpeAcTBa mpu pabore ¢
XUMUYECKON WHPOpMAIMel: TPUMEHSITh MEXIpeaMeTHble (hu3udeckue u
MaTeMaTU4YeCKre) 3HAKU U CUMBOJIBI, (hOPMYJIBI, a00peBHATypbl, HOMEHKIATYPY;

UCTIONb30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIHMYECKHE CPEICTBA
HaTJISITHOCTH.

OBiajieHUe YHMBEPCAIBLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI B X0 TUAIOTa W/WIH
IWCKYCCHH, BBICKa3blBaTh  HWJeH, (OPMYJIHUPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEJIFHO BBITIOJTHEHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYNIaTh C TPE3CHTAIMEH pe3yIhbTaTOB IO3HABATEIBHOW JESITEIILHOCTH,
MOJTyYEHHBIX CAMOCTOSITETTFHO UM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITIOJTHEHUH
XUMHYECKOTO KCTIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTu3aluid yI4eOHOTO MpoeKTa U (POPMyIHPOBATH BBHIBOIBI
M0 pe3yyibTaTaM MPOBEACHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHUS TO3WIUNA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogi1aieHHe YHHUBEPCAJBHBIMHU PEryJsiTHBHBIMU 1€ CTBUSIMM:

CaMOCTOSTENILHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
JeSTENBHOCTh, Ompenensis €€ Ieau W 3aJavyd, KOHTPOJIHUPOBATH W TI0 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh TMPEIaraeMblii  aTOPUTM JACUCTBHIA TpH
BBIMIOJTHEHUN YYE€OHBIX M HCCIEJOBATEIbCKUX 3aj7ad, BbIOMpaTh HamOoee
3¢ (deKTUBHBIA CMOCOO MX peHIeHHs C Y4YETOM IMONy4YeHHS HOBBIX 3HAHUHM O
BEIIIECTBAX U XUMHUYCCKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATETHPHOCTH HA OCHOBE CaMOaHalln3a
M CAaMOOTICHKH.

IHPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpeameTHble pe3ydbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHU O XUMHYECKOM  COCTaBIISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHUM B IIO3HAHUMU SIBJICHUU



Opupoasl, B (QOPMUPOBAHWUU MBIIUICHWS] W  KyJbTYpPhl JIMYHOCTH, €€
(yHKUIHOHATIBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl peIlIeHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIIME TMOHATHUS (XMMHUYECKUI AJIEMEHT, aToM, DJEKTpOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHast (opmyna (pa3BEpHyTas W COKpam€HHas), MOJb, MOJSpHas
Macca, MOJIIPHBIM O00BEM, YIJIEPOMHBIA CKeNeT, (PYHKIIMOHAIBbHAS TPYIINA,
paguKal, U30MEpPHsi, U30MEPBL, TOMOJIOTUUECKUN PSAZ, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJ Y a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHN A3bIK XUMHUU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalume B OCHOBE NOHUMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOWCTBAax, COCTaBe, IMOJIYyYCHUU U
0€30macCHOM HCITOJIb30BAHUU BAXKHEHIIIMX OPTaHWYECKUX BEIIECTB B OBITY H
NPaKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTEpHbIE MPU3HAKU TOHITHUH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLINE MOHATHS NPHU
ONMCAHUU COCTABA, CTPOCHUS U NMPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;

c(OpPMHPOBAHHOCTh YMEHHM HCIONb30BATh XMUMHUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMyn OpraHMYECKMX BEIIECTB W YPAaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHWYECKMX BELIECTB I WUIKOCTPALMU HX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAMJIECKHOCTh H3YUECHHBIX
OpPraHMYEeCKUX BEUIECTB II0 HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/TpyNIe COeAUHEHUN (yriaeBOJOPOAbI, KHUCIOPOJI M a30TCOAepXkalliue
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JaBaTb KM Ha3BaHUS IO
cucrematuueckord HomeHkiarype (IUPAC), a Takke NpUBOJIUTH TPUBUAJIBLHBIC
Ha3BaHMs OTACJIBHBIX OPraHWYECKUX BEIECTB (PTUJIEH, MPOMWJICH, AlETUJICH,
ATWICHTJIUKOMb, TIHUIepuH, (eHon, (Gopmanbaeruy, amneTaabIerua, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K03a,
(bpykTO3a, Kpaxmall, IeII0J103a, TJIUIHH);

c(hOPMHUPOBAHHOCTh YMEHHS OMNPENCISITh BHUIABI XUMUYECKONW CBSI3M B
OpraHUYECKUX COCIMHEHUSAX (OJIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHSATHh TOJOXKECHHUS TEOPUU CTPOCHHS
opranndeckux BemectB A. M. byTiepoBa mis 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTABa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ yYMEHHWH  XapaKTepuU30BaTh  COCTaB, CTPOECHUE,
bu3NYecKue M XMMHYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, ATUJIEH, MPOIWJIEH, alleTHUJIEH,
oyranuen-1,3, metunOyramuen-1,3, OeH30JI, METAHOJ, STAaHOJ, 3TUJICHIJHUKOJIb,
TJIALIEPUH, (EHOJI, areTalbJIeru, MypaBbUHAS M YKCYCHAas KHCIOTBI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WLTIOCTPUPOBATh TEHETUIECKYIO
CBS3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIM C
UCIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbsi (HE(pTh, TPHUPOTHBIM Ta3, Yyrojib), CHOCOOBI WX MEPEepadOTKH U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUU NPOBOJAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEMIECTBA WIIU IMPOIYKTa
peaKknuu 1O W3BECTHBIM Macce, O00bEMY, KOJHMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WM MPOIYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMH BIIaJIETh CUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU TIPU MU3yYCHUH BEIECTB U
XUMUYECKUX SBJICHUN (HaO0/IeHre, M3MEPEHUE, SIKCIIEPUMEHT, MOJISJTMPOBAHNE),
UCIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS JMJi1 MPUHATUS pEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
MIPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPABMIIA TTOJIH30BAHUS XHMHUYECKOM
nocyJoM U JabopaTOPHBIM OOOPYJOBAaHUEM, a TAKXKE MpaBUiia OOpalIeHUs: C
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHITIOJHATh XUMHYECKHIMA
AKCIIEPUMEHT (IIPEeBpAILlEHUs] OPTraHUYECKUX BEIECTB MPU HArPEBaHUU, MOJTyUYECHUE
STWIEHA M W3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIE PEaKUUU OPraHUuYeCKHUX
BEIIIECTB, JCHATYypaIusi OCIKOB NMPH HArPEBaHWU, I[BETHHIE PEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaIieHuu C
BELIECTBAMU U J1abOpaTOPHBIM OO0OpYyAOBaHUEM, MPEJACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCHEepUMEHTa B (OpMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOPMYyIUPOBATH BEIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XHWMHUYECKYIO
uH(bOpMAIMIO, TOJIy4YaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEJCTBA MacCOBOM
uHdopmanmu, MaTEpHET M APYTHUX);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBUjia  DKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJEHUs B OBITY M TPYJIOBOM JIEATENTBHOCTH B LEIAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAKOWIEH MPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsITh Ha mpuMepax CrmocoObI
YMEHBIICHUS] W NPENOTBPAILCHUS KX BPEAHOTO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsl 00Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMHUYECKUX SIBJICHU;

JUISL  CJHEeNbIX M CHa0OBHUIAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anmucu XMMHUYEeCKUX

bopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas
XUMHUSD» OTPAXKAFOT:

c(OPMHPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOW COCTABJISIOIICH
€CTECTBCHHO-HAYYHON KapTHUHBI MHpa, POJM XHUMUU B TIO3HAHWUU SBJICHUU
Opuposibl, B  (OPMUPOBAHUW MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €&
(YyHKIIMOHATIHFHOW TPAMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS MPAKTHIECKUX 3a1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U TIPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMUYECKUH AJIEeMEHT, aToM, W30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTEIEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUNINUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl  XUMHWYECKHX  PpPEAaKUUH, PacCTBOpP, IJIEKTPOIUTHI, HEIIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAS JIUCCOLMAIMSA, OKHUCIUTEINb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKOM peakiMi, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJICKTPOJIMTUYECKOW AMCCOUMAlnM, nepuoanueckud 3akoH [l. M. Menpnerneesa,
3aKOH COXPAHEHHSI MAaCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHUMHYECKUX SIBIICHHM, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIOJIB30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIIECTB B OBITY U IPAKTUIECKOMN JCSITEIIBHOCTH YEIIOBEKa;



c(hOpPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHbIE TPHU3HAKA TOHSITHH,
YCTaHABJIMBaTh UX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA INPHU
ONMCAaHWN HEOPTraHWYECKUX BEUIECTB U UX MPEBPALLCHUI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIIONH30BATh XMUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHus (HOpPMYJ BEIMIECTB M  YPAaBHCHUM XHUMHUYECKUX  PEAKIUH,
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYEeCKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCIBIA ra3, aMMHakK, raméHas
M3BECTb, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTH YMEHHUHN OTNPEACIATh BAJCHTHOCTD M CTENEHb OKUCICHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBs3M (KOBaJE€HTHAsl, MOHHAS, METAJNINYECKasi, BOJAOPO/HAS) B COCTUHEHHUAX, TUIl
KPUCTAUTMYECKON pEeIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIIpHas,
MOHHAs, METAJJIMYECKasl), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
COC/IMHECHMUH;

c(hOpMHPOBAHHOCTH YMEHHI yCTaHABJINBATh MIPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpEneNEHHOMY KIacCy/TpyImie
COEMHEHUN (MPOCThIE BEMIECTBA — METAJUIbl U HEMETAJUIbl, OKCHUJIbl, OCHOBAHMS,
KUACTOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHMM PacKpbIBaTh CMBICI MEPUOAMUYECKOro 3aKoHa /1.
N. MeHnneneeBa u IeMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONIYI0, OOBSICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DyHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKMX 3JieMeHTOB 14 mnepuonoB Ilepuonnueckoil CUCTEMBI
xumudeckux smeMentoB JI. M. MenneneeBa, WCTHONB3ys MOHATUSA «S-, p-, d-
3JIEKTPOHHBIE opOuTanmm, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U MX COCIMHEHUN
10 nepuojam u rpynmnam [lepruoanyeckor cCUCTEMbI XUMHUYECKUX d1eMeHTOB []. .
Menneneena;

chOpPMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKUE CBOWMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEIIECTBAMHU C OMOIIBIO YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3IUYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
sbdexTy peakuuy, U3MEHEHHUIO CTENEHEW OKUCIIEHUS 3JIEMEHTOB, 00OpaTHUMOCTU
pEeaKLMH, yYaCTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJISATh YPAaBHCHUS PEAKIHUNA Pa3TUIHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPaBHEHUS PEAKIM HOHHOTO 0OMEHa, yUUThIBAs
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIHUH UAYT J0 KOHLA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
Ka4eCTBEHHbI COCTaB pPAa3JIMYHBIX HEOPTaHWYECKUX BEILECTB, PpPaclO3HABaTh
OTIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOpPaX HEOPraHMUYECKUX
BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHM  PACKpPBIBAaTh  CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKLUN MOCPEACTBOM COCTaBJIECHMS 3JIEKTPOHHOTO OajiaHca
ATUX PEaAKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKkuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHellHero Bo3aeiictsus (npuHuun Jle [larense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHMHUYECKHUE IPOLECCHI,
JeXale B OCHOBE MPOMBINIICHHOTO TMOJy4Y€HUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEIACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPpoOIeMax XMMUUYECKOTO IIPOU3BOICTBA;

c()OPMUPOBAHHOCTb YMEHUI MPOBOJUTH BBIUKUCIECHHSI C HCIIOJIb30BAHUEM
MOHATHUS «MAaccoBas JOJIsl BEUIECTBA B PacTBOpe», OOBEMHBIX OTHOILIECHUH Ta30B
IPpU XUMUYECKUX PEaKIusiX, MacChl BEIIECTBA WM 00BbEMA ra30B MO MU3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WIM O0BEMY OJHOTO M3 YyYAaCTBYIOIIMX B pEaKLUU
BELIECTB, TEIUIOBOrO 3((eKTa peakliid Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MPaBUiIa MOJIb30BAHUSI XUMUYECKON
HoCy0M M Ja0OpaTOpHBIM OOOpYJIOBAaHMEM, a TaKXKe IpaBuiIa OOpalleHus ¢
BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKLUSIMHU IO BBIIOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBINOJHATh XUMHYECKHUNA
AKCIEPUMEHT (Pa3yIoKEHHE MEPOKCHJa BOAOPOJA B MPHUCYTCTBUM KaTaln3aTropa,
ONpPEAENCHUE CpeAbl pPacTBOPOB BEUIECTB C IOMOULIbK)  YHHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHN pEaKIIHH,
peakuu MOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha cyiabdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH AMMOHMUS, PELIEHUE 3KCIEPUMEHTAIBHBIX 3a/ay IO
temaM «Metamisl» U «HemeTtannbsl») B COOTBETCTBUM C IpaBWJIAMHU TEXHUKU
Oe3o0macHOCTH TIpHU OOpAaIllEeHUHU C BELIECTBAMH U JIaDOpAaTOPHBIM 000pYAOBaHUEM,
NPEJCTaBIATh PE3yJbTaThl XUMHYECKOIO JKCIepuMeHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOLIMX pPEAKIUM M (QOpMYJIUpOBaTH BBIBOABI Ha OCHOBE
ATUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEeICTBa MAacCOBOM
KOMMYHUKalMU, THTEpHET U Ipyrux);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBUjia  DKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJEHUs B OBITY M TPYJIOBOM JIEATENTBHOCTH B LEIAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAKOWIEH MPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTb BO3JEHCTBUS HA KUBBIC OPIaHU3MBbI ONPENEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokasarens [IJIK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHS U
IPEAOTBPAILLECHUS UX BPEAHOTO BO3ECHCTBUS HA OPraHNU3M YEJIOBEKA;

JUIsE OOYYarOIIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3]I0POBbS: YMEHHUE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMHUYECKUX SIBJICHUM;

JUISL  CJEeNbIX M CHa0OBHUIAIIMX OOYYaIOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeHHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnuectBo yacos
HaumeHoBaHMe pa3/iesioB U TeM
Ne i/ Konrpoasubie | IIpakTu
MPOrpaMMbI Bcero
padoThI padoThI
Pa3nea 1. Teopernueckne 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUN A. 3
M. byrneposa
Uroro no pazaeny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIe YIIE€BOAOPOILI — AJTKAHBI 2
2 HenpenenbHble yrieBogopobl: aJIKEHBI, 6 !
' aJIKaJUEeHbl, AIKUHBI
23 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB U 3 |
' ux rnepepaboTka
Uroro no pazaeny 13
Paznen 3. Kucaopoacoaepxamnue oprannyeckie coeJuHEeHUs
3.1 Cruptsl. ®enon 3
39 Anpaeruasl. KapOOHOBBIE KHUCITOTHI. 7 1
' Croxubie 3pupsI
3.3 VYrineBoasl 3 1




Uroro no pazaeny 13
Pa3znen 4. A3oTcoaepxainiue opraHuyeckue coeIuHeHust

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3
Paspnen 5. BeIcOKOMOJIEKYISIPHBIE COCIUHEHNUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




TEMATHYECKOE IINTAHUPOBAHUE
XUMHUA 11 KIIACC

HaumeHoBaHMe pa3iesioB U TeM

KoanuecTBO 4acoB

Ne n/n Kontpoabubie | IlpakTny
InporpamMmmal Bcero
padoTbI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
aneMmenToB JI. 1. MenaeneeBa
12 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BEIICCTB
1.3 XUMHUYECKUE PEaKIuU 6 1 1
Hroro no paszneny 13
Pa3nesa 2. Heoprannueckast XuMust
2.1 Meraiuibl 1
2.2 Hewmerannsl 1 1
)3 CBsI3p HEOPTAaHUYECKUX U OPTaHUYECKUX )
' BEIICCTB
Hroro no paszneny 17
Pasznen 3. Xumus u Ku3Hb
3.1 XUMUS U )KU3Hb 4
4

Hroro no pazaeny




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axumonepnoe o6mectBo «M3narensctBo «lIpocsemenner

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
Xumust. Meroguueckue pexkomenaanuu 10 knacc.

Xumus. Merogundeckne pexkomengannu 11 kimace.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
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