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HOACHUTEJBHAS 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpelHero ooOmero o0pa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparnuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpPaMMBI CpeaHero ooOIero oOpa3oBaHUs
(®OIT  COO), npencrapieHHbXx B DeaepalbHOM  rOCYAapCTBEHHOM
oOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuMus» B 00pa3oBaTelbHBIX opranuszaiusx Poccuiickoii
@denepanyy, peadu3ylOIIUX OCHOBHBIE O00pa3OBaTENbHBIE MPOTPAMMBI, U
OCHOBHBIX TMoOJIOKeHUN «CrTpaTernu pa3BUTHS BocnuTaHuss B Poccuiickoi
®enepanuu Ha nepuoj 10 2025 roga» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/A0B K pa3paboTKe MporpamMMbl MO XUMHUHU, K OINPEACIICHUIO
o0miei ctparernu 0Oy4eHUs, BOCTIUTAHUS M Pa3BUTHUS 00YUAIOUINXCSA CPEICTBAMU
yaebHoro npeamera «Xumusi» ans 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIH
koHuentyaibHbie nojoxkeHus GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH,
colepKaHUs, pPe3yJIbTaTOB OOy4YeHUss W TpPeOOBAHMM K YpPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, [0JIy4aeMoe BBIITY CKHUKaMH
o011e00pa3oBaTebHONM  OpraHu3allii, SBISETCA HEOThEMJIEMOM dYacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpILIAIOLIMM H3TAalOM peau3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOOpa3oBaHMs. OTH LUEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NPUPObI, POPMUPOBAHUSI MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YelioBeKa, a TaKKe HKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3M0pPOBBI0O M TpUPOIHON cpene. Peammsyercs xumuueckoe oOpa3oBaHUe
oOydJarommxcsi Ha ypOBHE CpPEHET0o 001ero o0pa3oBaHUs CPEICTBAMH Y4e€OHOTO
npeamera «XHMHS», COJICPHKAHWE M TMOCTPOEHHE KOTOPOIO OIpPENECIEHbl B
nporpaMme MO0 XUMUU € YYETOM CHeUM(PUKA HAyKHM XUMHUH, €€ 3HA4YCHHS B
MO3HAHUM TIPUPOABl U B MaTepUaJbHOW KU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eneil ¥ MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTeMBI cpeiHero ooriero oopaszoBanus B Poccuiickoii denepannm.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT OCOOyIO pojib B
COBPEMEHHOW IMBMIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTE€pHAIbHOM KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJ B (JOPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIICHUS,
B CO3/IaHHE IIEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE
OpUPOABl U YeJIOBEeKa, KOTOpoe (POpMHUPYETCS] B XMMHHM Ha OCHOBE MOHMMAaHUS



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).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKAS XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnYecKOi XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
MOJIYyYEHUH HOBBIX BEIIECTB U MaTepuayioB. Teopus CTPOEHHUS OPraHUuYECKHUX
coequHeHuit A. M. bytiepoBa, e€ ocHOBHBIE TTosI0KeHHS. CTpyKTYpHBIE (HOPMYJIIBI
OpraHMYeCKUX BellecTB. [oMonorus, wu3zoMepus. XuUMHAYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUSAX — OJITMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBienne o kiaccupuKalu OpraHUYecKuX BemlecTB. HomeHkmarypa
OpraHUYeCKUX COEJIMHEHUW (CHCTEMaThyecKas) M TPUBHAJIbHBIE Ha3BaHUS
BAXKHEWIINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBPAIICHUN:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEUIECTB M MaTepualaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpraHUYEeCKUX BELIECTB, HAOMIOACHUE U
OMMUCaHNE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BELIECTB
IIPY HarpeBaHuu (IU1aBJICHUE, OOYTIIMBAHUE U TOPEHHE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psi. MeraH u sTtaH —
OpOCTEUIINE MPEICTABUTENN AQJIKaHOB: (PU3MYECKHE U XHUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelIeHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOIy4YEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPOMWIEH —
NpOCTEUIINE MPEJCTABUTENN AQJIKEHOB: (PU3MYECKHME U XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUJpaTaAllUd, OKHUCICHUS U
MOJIMMEPU3AINH ), TOJYYEHUE U TPUMEHECHHUE.

Ankanauensl: OyTtagueH-1,3 u metunOyranuen-1,3: crpoeHue, BaKHEUIINE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lomyyeHue CHUHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALleTUIICH
— MPOCTEHIIMIA TpenCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (peaklMH THMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIUH,
TOPEHHSI ), TOJyYCHUE U TPUMEHEHHUE.

Apensl. benzon: cocta, cTpoenue, ¢uznUeCKHe M XUMHYECKHE CBOICTBa
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), MOJYyYEHUE U MpUMEHEeHHe. Tonyon:
cocmas, cmpoenue, (usuyeckue U  Xumuyeckue ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoOdyYeHue u npumereHue. TOKCUUHOCTH



apeHoB. ['eHeTMueckas CBsSI3b MEXIYy YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

IIpupoaHbple MCTOYHUKM YIJIEBOAOPOAOB. IIpupoaHblii ra3 M IOMYyTHBIE
HepTsaHble Ta3bl. HegTh n e€ mpoucxoxnenue. Crnocodbl mepepaboTku HedTu:
MIEPETOHKA, KPEKUHI (TEPMUYECKHUN, KaTAIATHYECKHi), mnupoau3. I[IpomyKrsl
nepepaboTKu HE(PTH, UX IPUMEHEHHE B IIPOMBIIIJIEHHOCTH U B ObITY. KameHHbIi
yroJib U IPOAYKTHI €ro nepepaboTKu.

OKCHEpPUMEHTAIBHBIE METOJbl M3Y4YEHHUsl BEIIECTB M WX MPEBpaIICHUIL:
O3HaKOMJIEHHE C oOpa3laMu IUIaCTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKLIUU
«Hedpte» u  «Yromp», MOJIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUYECKON paboThl: MOJyYEHHUE STHIICHA
Y U3y4YEHHE €T0 CBOUCTB.

Pacuérnsle 3anaun.

Bbluncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIECTBA WIM IPOAYKTa PEaKkIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB HJIK MIPOAYKTOB PEAKIIIH).

Kucnopoacoaepxamme opranuieckue coeJUHEHUS

IIpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢uznyeckue M XHUMHUYECKME CBOMCTBA (PEakUUM C aKTUBHBIMU MeETallaMH,
raJIOr€HOBOJIOPOJAAMH, TOpPEHUE), NpUMEHEHUE. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJIa HA OPraHU3M YEJIOBEKA.

MHoroatoMHble  CHOUPTBL. OTWICHIJIMKOIbL W  TJIMLEPUH: CTPOCHHUE,
¢uznyeckne W XMMHMYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO ILEIOYHBIMU
METaJlIaMH, KaueCTBEHHAasl peakuus Ha MHOIOaTOMHbIE cIUpTHI). JleiicTBuE Ha
opraHusM yesnoBeka. [[pumeHenue rauuepuHa U 3TUIIEHTJIUKOJIA.

@deHon: CTPOEHHE MOJIEKYJbl, (U3NYECKUE M XUMUYECKHE CBOWCTBA.
Toxcuunocth penoina. [Ipumenenue penona.

Anpneruapl u kemowuwvl. DopMampaeruy, aneTAIBAECTHI:  CTPOCHUE,
busznyeckue U XMMHUYECKHE CBOMCTBA (peaklUuu OKHUCICHHUS W BOCCTaHOBJIICHUS,
Ka4eCTBEHHbIE PEAKIIMN), OJIYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpO€HHE, (pU3MUecKue W XMMUYECKHE CBOWMCTBA (CBOMCTBA,
oOmue Uil Kjacca KUCIOT, Peakius 3TepupuKalnm), MoTydeHe U MpUMEHEHNUE.
CreapuHOBasi U OJEMHOBAs KUCJIOThHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX
KUCJIOT. MbUIa KaKk COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE IEUCTBHUE.

Cnoxuple 3(puUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonorunueckas
POJIb KUPOB.




VYrneBogel:  cocTtaB, KiacCHpUKAIMS ~ yriAeBOAOB  (MOHO-, JH- U
noJsivcaxapuibl). ['Troko3a — mMpocTelinnii MOHOCaxapu: 0OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3NYECKHME W XUMHUYECKHE CBOWCTBA (B3aMMOJIEUCTBHE C
runpokcunomM meau(ll), okuciaenne ammuadHbM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXACHUE B TMPUPOAE, NMPUMEHEHHE,
ouonorunyeckas poisib. @otocunres. OpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHbie nonuMepbl. CTpoeHue kpaxmana u
HEeUTroNIo3bl.  PU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmayia (THAPOJIH3,
KAueCTBEHHAs pEaKLUs C HOJIOM).

OKCHepUMEHTAIbHbIE METOJbl M3y4YeHHUsS BEIIEeCTB W HUX MpEeBpalleHUil:
npoBeJieHue, HaOJIOIEHUE W ONHMCAHHE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIOUPTOB, KaUE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCJIEHUE ATaHOJA
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJIECHCTBHE TJIUIEPUHA C
ruapokcugom menu(Il)), anpaernnos (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmenu(Il), B3aumoneicTBHE Kpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUUECKOM pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Bbluucnenuss 1o ypaBHEHHMIO XMMHUYECKOW peakiuu (Mmacchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIEeCTBA WJIM MPOJYKTa PEaKIMKU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB HJIK MIPOAYKTOB PEAKIIIH).

A3oTcoaepkanme opraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(pOTepHble OpraHnyeckue coeAuHeHus. duzndeckue
U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiuiuHa). buonoruueckoe
3Ha4YE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. IlepBuuHas,
BTOpUYHAS M TPETHYHAsl CTPYKTypa OeiaKkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHbIE pEAKIINK HA OEJIKU.

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHsl BEIIECTB M WX MPEBpaIICHUIL:
HAOJIO/IEHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB MpU
HarpeBaHUM, IBETHbIE PEAKIIUU OEJIKOB.

BbicokoMouiekyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJABl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
NOJIMMEPHU3ALIMS U TOJTUKOHACHCAIHS.

OKCHEpPUMEHTAIBHBIE METOJbl M3Y4YEHHsSl BEIIECTB M WX MPEBpAIICHUIL:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U HCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peanmsanpst MeXIpeIMETHBIX CBA3EU MPU U3YYECHUH OPTaHMYECKON XMMHU B
10 kyacce OCYLIECTBIISIETCA YEpPE3 MCIIOJIB30BAHME KaK OOIIMX €CTECTBEHHO-
HAY4YHBIX MOHATHW, TaK W TOHSITHUM, SIBJSIOIIUXCS CUCTEMHBIMHU JJII OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TIOHATHA: SIBICHUE, HAYYHBIA (aKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccu(uKauus, NepuoJuIHOCTb, HAONIO/IEHNE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETIUPOBAHMUE.

®usuka: Marepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUd YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHO€ COCTOSHHE
BEIIECTBA, (PU3NUECKNE BEIUUNHBI U €JUHULIBI UX U3MEPEHMUSL.

buonorus: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
dboTtocuHTe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€lKH, YTIEBOIBI, >KUPHI,
bepMeHThI).

I'eorpa¢usi: MuUHEpanbl, TOPHBIE MOPO/bI, NOJE3HbIE UCKONAEMbIE, TOILJIUBO,
pecypchl.

TexHoJIorusA: NUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAJIBLHOIO IIUTAHW,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPEenapaThl, MATEPUAJIBI U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 31eMeHT. AToMm. Snpo artoma, H30TONbBI. JIEKTPOHHAs
000J10uKa. DHEpPreTuyecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. IICKTPOHHASI KOH(PUTYPAIUs ATOMOB.

[Teprnonnueckuit 3axkoH u [leprnonnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepUOANYECKOTO 3aKkoHA U [lepuoamyeckoil cuctemsbl
xumuueckux anemeHTtoB . M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIIaM U TEPHOJIAM.
3Ha4YeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

Crpoenne BemecTBa. XuUMHYECKas CBsI3b. BHABI XUMHUYECKOW CBS3H
(koBaJIeCHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMs KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIMA U JIOHOPHO-
akuentopHsiii). Bomoponanas cBs3b. BaneHTHOCTh. DNEKTPOOTPHULATEIHHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSApPHOTO ¥ HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKH.

[Tonstne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Jis BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCIMHEHMH. Homenknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTHdeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHALIEKAINMX K PA3JIMYHBIM KJIaCCaM.

Xumudeckass — peaknusa.  Kimaccupukamuss XUMHYECKHX — pEaKIuil B
HEOPraHUYECKOW M OpPraHWYEeCKOW XMMHMHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHUS SHEPTUU TP XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMbIe
peakunu. XuUMHYECKOe paBHOBecue. DakTOppl, BIUAKOIMIKNE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTuueckas auccounanus. CubHbIE U caadbie 351eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIJIASl, HEUTPAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

ODKCNIEPUMEHTAIbHbIC METO/Ibl M3YUYE€HHUS BEIIECTB WU HX NPEBPAILCHUN:
neMoHcTpanusa Taonui] «I[lepuoauyeckas cucrema xuMuueckux sneMmentos 1. U.
MenpneneeBa», u3ydeHHE MOJEICH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJeHNE U
OTHCAaHKE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUM KaTAJIM3aTOPA, ONPEACICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIWKATOpa, pEeaKIud HOHHOIO0 OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIIum».

Pacuérurle 3a1aun.

Pacuétei 1O ypaBHEHMSM XMMHUYECKUX pEAKUUM, B TOM 4YHUCIIE
TEPMOXHMHUYECKHAE PACUETHI, PACUEThl C HCIIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BEIIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilosmoxxenne HemetaiuioB B Ilepuoauyeckor  cucreme
xumudeckux snemeHToB JI. Y. MennmeneeBa m 0COOCHHOCTH CTPOSHHUS aTOMOB.
®du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINMS HEMETANIOB (HA IpuMepe
KHUCJIOpOJIa, cephl, pocdopa u yriaepoa).

XHUMHUYECKHE CBOWMCTBA BAKHEWIIMX HEMETAUIOB (TaJIOT€HOB, CEphl, a30Ta,
dbochopa, yrmepoma U KpeMHHS) W WX  COCIWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOAOPOIHBIX COSTUHEHMUI).

[IpyuMeHeHnEe BaXKHENIIINX HEMETAJIOB U UX COCAUHEHUM.



Merannel. 1lonoxenne meramnos B [lepruonnueckon cucreMe XMMHUYECKUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mme gusnyeckue cBorcTBa MeTauioB. CIulaBbl METAJIIOB.
DNEKTPOXUMHUYECKHUI psAJT HAITPSHKEHUI METAILIOB.

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

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

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX MPEBpAIICHUNA:
U3ydeHue KoJUIeKIMH «MeTamibl U CIiaBbl», 00pa3llOB HEMETAIIOB, pPElICHUE
AKCIIEPUMEHTAJIBLHBIX 3a7a4, HaOJI0JIEHHEe M ONHCAHHE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

Pacuérel macchl BemiecTBa WM 00ObEMA ra3oB MO HM3BECTHOMY KOJIHMYECTBY
BEIIECTBa, Macce WM O0BEMY OFHOTO M3 YYAaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OHO
U3 BEIIECTB UMEET NPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B 00€CTiEUeHMH SKOJOTUYECKOW, YHEPTETUYECKON W TMHIIEBON
0e30macHOCTH, Pa3BUTHH MeAWIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHLUIAX [POMBIILIEHHOTO
MOJy4YEHUS BaXKHENIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MAaTEpPUANIOB: BAaXXHEUIIUME CTPOUTEIIBHBIE
MaTepuasbl, KOHCTPYKUIHOHHBIE MAaTE€pHUAIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl Uil dJEKTPOHHUKH, HAHOMAaTEpHasbl, OPraHWYECKUE U MHUHEPAIIbHbBIC
yaoOpeHus.

XuMHST W 3J0pOBBE YEIIOBEKA: MNPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia O€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B [IOBCETHEBHOM KU3HM.

MexnpeaMeTHbIe CBS3H.

Peanuzamusi  MeXmpeIMETHBIX  CBsi3ed NpuU  HM3YyYEeHUH OOwmed
HEOpraHn4eckor xuMuu B 11 kacce ocylmecTBIIETCS YEPE3 MCIOJb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TakK U TMOHATUN, SIBISIOLIUXCS
CHUCTEMHBIMU JIJISI OTAEJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBINH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKALMS, TEePUOJAUYHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dwusuka: MaTepus, YHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PAJHMOAKTUBHOCTh, MOJICKYJIa, SHEPreTHUECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEUICCTBA, (PU3MYCCKUE BEIMYMHBI M CITUHHIIBI UX
WU3MEpEHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, J3KocHCTeMma, Owocdepa, Makpo- W
MHKPO3JIEMEHTBI, BUTAMHHBI, 0OOMEH BEILIECTB B OpPraHU3Me.

['eorpadus: MuHEpasbl, TOPHBIC TOPObI, TOJE3HBIC NCKOMAEMbIC, TOILTURO,
PECYpCHL.

TexHoJIOTHS: XUMUYECKasi MPOMBIILICHHOCTh, METAJLTyprHsi, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUaJIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IMHUIIEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTHUECKass  MPOMBIILICHHOCTh,  MPOM3BOJICTBO
KOCMETHYECKHX IPerapaToB, IMPOW3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUasIoOB,
AJICKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOT HH.



[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




11 KIIACC

HaumeHoBaHMe pa3iesioB U TeM

KoanuecTBO 4acoB

Ne /it KonTtpoubnsbie | IIpakTny
MPOrpaMMbI Bcero
padoTbI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuonnyeckuii 3aKkoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anementToB . 1. Menngeneena
12 Ctpoenue BemiectBa. MHOTOOOpasue 4
' BEIICCTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no paszneny 13
Pa3nea 2. Heoprannueckast XuMust
2.1 MerTanbl 6 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX )
' BEIIICCTB
Hroro no paszneny 17
Pasznen 3. Xumus u Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJbHBI

Bcero
e padoThI

IIpakTHYeckue
padoThI

Ha

u3)

IIpenmer opraHn4ecKoOi XUMUH, €€
BO3HMKHOBEHHUE, PA3BUTHE U
3HA4YCHUE

05.(

Teopust cTpOEHUS OPraHUYECKUX
coenuHeHuit A. M. Bytneposa, e€
OCHOBHBIE TTOJIOKEHUSI

12.(

[IpencraBnenue o knaccudukanuu
OpPraHMYECKUX BEILECTB.
Homenknarypa (cucremarnyeckas) u
TpUBHAJIbHbIE Ha3BaHUS
OpraHMYECKUX BEILECTB

19.(

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSiT

26.(

MertaH 1 3TaH — NPOCTEUIIINE
MPEJICTAaBUTENIN aTKaHOB

03.:

AJIKEHBI: COCTaB U CTPOCHHE,

10.:




CBOMCTBA

OTUiEH U NPONUIEH — MPOCTENIINE
IIPEACTABUTENIN AJIKCHOB

17.:

[Ipaxtuyeckas pabora Ne 1.
«Ilomyuenue >TUICHA U U3yYCHHUE €TO
CBOMCTB»

24.

Ankanuensl. bytaauen-1,3 u
metunoytaauen-1,3. [lonmyuenue
CHUHTETUYECKOTO KayuyyKa U pEe3HHbI

07.:

10

AJIKUHEBI: COCTaB U 0OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTUYCCKHUI PSII.
AneTuieH — npocTermumi
NPE/ICTaBUTEIb AIKUHOB

14.

11

Brraucnenus mo ypaBHEHHUIO
XUMHYECKON peaKIuu

21

12

ApeHbl: 6€H30J1 U TOJTYOI.
TokCMYHOCTH apeHOB

27.:

13

['eHeTnyeckas CBSI3b yIIEBOIOPOAOB,
MIPUHAUICKAIINX K Pa3IUYHBIM
KJ1accam

05.:




14

[IpupoaHbie ICTOUYHUKHI
YTJIEBOIOPOAOB: MIPUPOIHBII ra3 u
MOy THBIE HE(TAHBIC Ta3bl, HEPTh U
MIPOIYKTHI €€ mepepadoTKH

12.

15

[IpupoaHbie ICTOUYHUKHI
YTJIEBOIOPOAOB: MIPUPOIHBI ra3 u
MOy THBIE HE(TAHBIC Ta3bl, HEPTh U
MIPOIYKTHI €€ mepepadoTKH

19.:

16

KonTponpHas padora no pazaeny
«YTIeBOAOPOABD)

26.:

17

IIpenenbHble OAHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHoJI. Bogoponnas
CBSI3b

09.(

18

MHOroaToMHbIE€ CIIUPTHI:
STWICHIJTIUKOJb U TTIULEPUH

16.(

19

DEHO: CTPOEHUE MOJIEKYJIBI,
buznyeckrue 1 XUMHUYECKUE CBOWCTBA,
NpUMEHEHUE

23.1

20

Anpaerunpl: GopMabaeTUI U
aneTaiabaerng. AeToH

30.(




21

OaHOOCHOBHBIE MpeebHbIE
KapOOHOBBIE KUCIIOThI: MypaBbUHAS U
yYKCyCHas

06.(

22

[TpakTrueckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCyCHOH
KHUCJIOTBD»

13.(

23

CreapuHOBas ¥ OJIEUHOBASI KUCIIOTHI,
KaK MPEJCTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

20.(

24

MBpl1a Kak coJId BBICHIMX KapOOHOBBIX

KHCIIOT, UX MOIOIIEE ACHCTBHUE

27.1

25

CrnoxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ maponus
CJIOXKHBIX 3(pupoB

06.(

26

XKupsr: runponus, npuMeHeHuHe,
Ouosornueckasi pojb )KHPOB

13.(

27

YrieBoapl: cOCTaB, KJIacCU(UKAITHUA.
Baxneriuve npencTaBuTeNu:
IJII0K03a, (PpyKTO3a, caxaposa

20.(

28

Kpaxman u nemionosa kak
MIPUPOIHBIC TTOTUMEPHI

03.(




KonrtponsHas pabota no pasaeny

29 «Kucnopoaconepxaiue 1 10.(
OpTraHUYECKUE COCTUHEHUS»

30 AMUHBI: METHJIAMUH U aHUJINH 1 17.
AMHMHOKHUCIIOTHI Kak aMm(pOTepHbIS

31 OPraHNUYEeCKHE COCIUHEHNUS, UX 1 24.(
ouosiornyeckoe 3Hauenue. [lentranl
benku xax npupoaHeIe

32 prp 1 05.
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS
OCHOBHBIE TTOHSITHS XUMHU

33 . 1 12.(
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHECHUM. 1 19.(
[Imactmaccsl, kKay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJLHBI
Bcero P
e padoThbl

IIpakTuyeckue
padoThbI

Jlar:

U3y

XUMHAYECKUH DIIEMEHT. ATOM.
DneKTpoHHas! KOHPUTYpaIUs aTOMOB

03

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
anementToB . 1. MenneneeBa, ux
CBA3b C COBPEMEHHOU TEOpUEM
CTPOEHUS AaTOMOB

10

3aKOHOMEPHOCTH U3MEHEHUSI CBOHCTB
XUMHUYECKHUX 3JIEMEHTOB U UX
COEMHEHMH 110 TPYIIIaM U IEPUOJIaM.
3HaueHUe NepUOINIECKOro 3aKOHa U
CUCTEMBI XUMUYECKUX JIEMEHTOB
J.W. MenneneeBa B pa3BUTUU HAYKH

17

CrpoeHue BemecTBa. XUMUYECKast
CBSI3b, €€ BUIbl; MEXaHU3MBI
00pa30BaHMsI KOBAJICHTHON CBSI3H.
Bonoponnas cBs3b

24

BanenTtHoCTb.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb
okucienus. Beniectsa
MOJICKYJISPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

01




[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIE PACTBOPBHI.
MaccoBast 107151 BEIIECTBA B PaCTBOPE

08

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COCAMHEHUN.
I'enetnyeckas CBSI3b HEOPTraHUUECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

15

Knaccudukanus xXumMuyeckux
peaKkuuii B HEOPraHMYECKOU U
OpraHNYeCKOM XUMHH. 3aKOH
COXPaHEHUSI MacChl BEUIECTB; 3aKOH
COXPAaHEHUS U TPEBpAIICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX

22

CkopocTtsb peakiuu. O6paTumbie
peakimu. XHMAYECKOE paBHOBECHE

05

10

[TpakTuueckas padora Ne 1.
«BnusiHME pa3nu4HbIX (aKTOPOB HA
CKOPOCTb XUMUYECKOU PEAKLIUN»

12

11

DneKTpoauTUYEeCKast JTUCCOIMALIUS.
[ToHATHE O BOJOPOJHOM ITOKAa3aTee
(pH) pactBopa. Peakiuu noHHoro
oOMmeHa. ['uaponan3 opraHMuecKux u
HEOPraHNYECKUX BEIIECTB

19

12

OKHUCINTENBbHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [TonsTre 00 snmexTponuze
pacIIaBoOB U PACTBOPOB COJIEU

26




13

KontponbHas pabora 1o pasaery
«TeopeTnyeckre OCHOBBI XUMUID»

03

14

Mertasipl, uX MOJI0KEHUE B
[Tepuonnueckoit cucreme
XHMHUYECKUX djemMenToB /I, U.
MeHnaeneeBa 1 0COOCHHOCTH
cTpoeHust aromoB. O0iue
(u3nyecKre CBOMCTBA METAINIOB

10

15

CIiaBeI METAJIIOB.
DNEeKTPOXUMHUYECKUHN Psifl
HaIpsHKEHUN METaJUIOB

17

16

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATpUH, Kajaui, KaabIui,
MarHui, aJTfOMUHUN) U UX
COeIUHEHMI

24

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJU U
HUX COEOUHEHUN

14

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a
1 UX COCTUHECHUM

21




19

[TpakTuueckas padota Ne 2.
"Penienue skcriepuMeHTaIbHBIX 3a]1a4
o reme «Metamis»"

28

20

HemMmeTtamnel, MX MOJIOKEHNE B
[Tepuonnueckoit cucreme
XUMHUYECKUX djemMeHnToB /I, U.
MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

04

21

®u3NYeCcKre CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha
puMepe KUcaopoaa, cepsl, hochopa
1 yTJIEpoa)

11

22

XUMHUYeCKHe CBOMCTBA TAJIOTEHOB,
Cephl U X COCTMHEHUI

18

23

XuMHUyecKkre CBOMCTBA a30Ta,
dbocdopa 1 UX COeTMHEHHIA

25

24

XHUMHUYECKUE CBOMCTBA yIIIepoa,
KPEMHUS U UX COCITMHEHUH

04

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIMHECHUN

11

26

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HaHuM 1o TeMe «HemeTambny.

18




Brruucienust mo ypaBHeHHUSIM
XUMHUYECKUX PEaKIui
TEPMOXHUMHYECKUE PACUETHI

27

[TpakTuueckas padota Ne 3.
«PermeHne 3KCIepUMEHTATBHBIX 3a/1a4
o Teme "Hemeramisr"y

25

28

KonTtponbhas padoTa mo teMam
«Metamib» u
«Hewmetannby/Beepoccuiickas
poBepoyHas pabora

08

29

Heoprannueckue u opraHn4eckue
KucnoThl. Heopranndeckue u
OpTraHUYeCKHUEe OCHOBAHUS

15

30

AmMdoTepHble HeOpraHUYECKHe 1
OpPraHUYECKUE COCTUHEHHUS.
I'enetnyeckas CBSI3b HEOPTraHUUECKUX
Y OPraHUYECKUX BEIEeCTB

31

Ponp xumun B obecrieueHnu
AKOJIOTMYECKOM, SHEPTreTUUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTHUN
MEUITHBI

26

32

[IpencraBiaeHus: 00 0OMMUX HAYUIHBIX
MIPHHIIAIIAX POMBIIIUICHHOTO
MOJTyYCHHUS BAKHCHIIINX BEIICCTB

06

33

UYenoBek B MUpE BEIIECTB U
MaTepHuasoB

13




34

XWUMUA U 300pOBBE YETOBEKA

20

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




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

» Xumus, 10 xnacc/ IN'abpuensa O.C., Octpoymos WU.T'., Cnaakos C.A.
AxuunonepHoe o6mectBo «M3narensctBo «IIpocBenienney
» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.

Axkunonepnoe o6mectso «M3narensctBo «IIpocBemenne

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. O.C. T'abpuensu, U. I'. Octpoymona, C. IO. Ilonomapesa
«Xumust» 10 knacc. M: Ilpoda, 2020.

2. M.A. Pa6oB. CO0pHHK 3a/1a4 U yrnpakxHeHuH 1o xumun. 10 xiracc.
M: Dx3amen, 2020

3. H.C. ITaBnoBa. /lugakTuueckue KapTOUKH - 3aJJaHus 110 XuMuu. 10
Kkjacc. M: Dk3amen, 2010

6. M.A. Pa6oB, E.}O. Hesckas. Tectbl mo xumun. 10 kiacc. M:
9Dx3ameH, 2019

7. KoutposnbHbie 1 npoBepouHbie padboTel. Xumus. K yueOHuUKy
O.C. I'abpuensna 10 kmacc. M: Ipoda, 2019.

8. O.C. I'abpuensu. Xumus 10 knacc. HactonpHast KHUTa
yuurens. M. [Ipoda, 2013

0. ITepuonuueckue nznanus: Xumus (IPUIOKEHUE K Ta3eTe

«I1lepBoe ceHTsOps»)

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET
http://www.mon.gov.ru MuarcTepcTBo 00pa30BaHUs U HAYKH

http://www.fipi.ru [loptan ®UITN — OenepanbHblil HHCTUTYT MEAArOTUYECKUX



M3MEPEHUMN

http://www.ege.edu.ru [Toptan EI'D (mapopmannonnoit moaaepxxku ET'D)
http://www.probaege.edu.ru [Topran Enunsrii sx3amen
http://edu.ru/index.php ®enepanpusiii mopran «Poccuiickoe oOpazoBaHue»
http://www.infomarker.ru/top8.htmIRUSTEST.RU - ¢denepanbHbiii IEHTP
TECTHUPOBAHUSI.

http://www.pedsovet.org Bcepoccuiickuit Untepuer-Ilencoser.
http://ru.wikipedia.org/ - cB0OOOTHAS SHITMKIIOTIC NS,
http://him.1september.ru/ 3neKTpoHHas BEpCHS Ta3€Thl « XUMUS»;

noptan (MeTtogudeckue pa3paboTKu AJisi ypOKOB XUMUU, MPE3CHTALIUN);
http://www.uroki.net — pa3paboTKu ypoKOB, ClIeHaApUU, KOHCIIEKTHI,
NOYPOYHOE TUTAHWPOBAHHKE;

http://www.it-n.ru — ceTb TBOPUECKUX YUUTEJICH;
http://festival.1september.ru/ - ypoku u Ipe3eHTAINH;

http://infourok.org/ — pa3paboTku ypoKOB, IpE3EHTAIUH.
http://kontren.narod.ru - naHbOpMaLIMOHHO-00pA30BATENBHBIN CANUT AJIS TEX,
KTO M3y4YaeT XUMUIO, KTO €€ MPEToAacT, A/ BCEX KTO HHTEPECYEeTCs] XUMHUECH.
http://www.alhimik.ru/ - ATXUMUK OJTUH U3 JIYUIIIUX CAUTOB PYCCKOS3BIYHOTO
XUMHYECKOTO MIHTepHETa OPUEHTHPOBAHHBIN HA YUUTENSI U yUCHUKA,

npenogaBarciisl 1 CTY ACHTA.



