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Pa0o4as mporpamMmma no y4eOHomMy npeaMery «XuMusp» (0a30Bblil YPOBEHB)

HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YpPOBHE CcpeaHero ooOimero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBbI CpeAHEro o001iero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTra «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX TnOJIOKeHUM «CTparernn pas3BuTus BocnuTaHus B Poccuiickoi
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOJXOA0B K pa3pabOTKe MPOrpaMMbl [0 XUMHUH, K ONPEAEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUs O00Y4YaIOIIUXCS CPEICTBAMHU
yaeOHoro npeamera « Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIENEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUeHHS W TpeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMMU
o011eo0pa3oBaTeIbHON OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TaloM peajlu3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
HEJIOCTHOW CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YeJloBEeKa, a TakKKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpene. Peamm3yercss XuMuU4Yeckoe 0Opa3oBaHUE
oOydJarommxcsi Ha YpoBHE CpeHero o0IIero o0pa3zoBaHus CpeACTBAMH y4eOHOTO

npeamMceTa «XI/IMI/IH», COACPIKAHUC MU IIOCTPOCHHC KOTOPOro OIpcACIICHBI B



nporpaMMe MO XUMHH C Yy4€TOM CHeuu(PUKd HayKu XUMHUHU, €€ 3HAueHUs B
NO3HAHWU TPUPOJbI U B MAaTEPUAIBHON MU3HHM OOIIECTBA, a TAKXKE C Y4ETOM
oOluMX 1eaed ¥ MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero obmero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UTpaeT 0coOyio poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHUE PALMOHATFHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YeNOBEKa, KOTopoe (hopMHUpyeTcss B XMMUU Ha OCHOBE NMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEIT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHMEM BEILLECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIaCTMU IPUMEHEHUSI.

TecHO B3aMMOAECUCTBYS C IPYTMMHU €CTECTBEHHBIMH HAyKaMH, XMMUS CTaja
HEOTHEMJIEMOM 4acThi0 MUPOBOI KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XMMHSA KaK Hayka
CO3MJATENIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTMM HaIlpaBJICHA HA pEIICHUE
rn00anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOmMMHM UENSIMM M TPUHLKIAMU CPEAHETO OOIIETo
oOpa3oBanus cojepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi YpOBEHB
W3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYyMa, NPOJOJLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  mipeaMera  «XUMHS»  SBISIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOIlas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHWM 10 HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HaHUUM U3 00IIel XuMUN) U
OpraHn4eckon xumMuu. @opmMupoBaHUE JAHHOW CUCTEMBI 3HAHUM IIPU HU3YUYECHUHU
npeaMera o0ecrnevYrBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us

BEIIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMUH.



CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHW4ecKas XUMHus» cPopMupoBaHa B MpoTrpaMMe IO XMMHUHM Ha OCHOBE
CUCTEMHOTO TIOJXO0/Ja K U3YYEHHI0 Yy4eOHOro Marepuaia Hu 0O0yClIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAKOTCS Ha YPOBHE KJIACCUYECKOW TEOPHUU CTPOEHHUSI OPTaHHYECKUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXHUMHUYECKHX U DIJIEKTPOHHBIX
NpEeACTaBIeHU O cTpoeHuu BemecTB. CBeleHUs 00 H3ydaeMblXx B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHMYECKU
aKTUBHBIX COEOUWHEHHN. B Kypce OpraHmyeckor XUMHH NOJYYalOT Pa3BUTHE
chopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOUN PEAKIINH.

[lonx HOBBIM yrJIOM 3peHuUs B Tmpeamere «Xumus» 0a30BOro ypOBHSA
paccMaTpUBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOPETUUYECKUM MaTepuan Hu (PaKTOJIOTHYECKHE CBEIEHUS O BeElIecTBaX U
XUMHUUYECKol peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» O00yJarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UIUH,
riy0oke TOHATh HMCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro11Iei 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWN O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TaKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoJiHsercs B kypcax 10 u 11 kmaccoB
AJIEMEHTAMH COJICpXKAHUS, HUMEIOIUMHU KYJIbTYpOJOTUUECKUNA W TPUKIIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHWIO B3aWMOCBS3U XHUMHH C
JPYTMMHM HayKamu, PacKpbIBalOT €€ pPoJib B IMO3HABATEIIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMUU, TTOMOTAIOT

BBIITYCKHUKY OPHUCHTHUPOBATLCA B O6H_I€CTB€HHO H JHNYHOCTHO 3HA4YHUMBbIX



mpo0emMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHMIO U
NPUMEHITh €€ JUIsl TIOMOJIHEHUS 3HAHUM, pENICHUS WHTEIUNICKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/lad. B 1enomM copepxanue yueOHOro
npeaMera «XHUMHS»  JAHHOTO  YPOBHA  WM3YYCHUS  OPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocodckux uaeH, Takux KakK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro H
OpTraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SBJICHUA MyTEM OSKCIEPUMEHTa W
pEeIIeHUs] TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH U  TEOPETUUCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKHUX MpoliieM, a
TakKe Mpo0JeM cOepexKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B rmiaHe pemeHuss 3amad  BOCMUTAHUSA, Pa3BUTHS U COIMAIM3AIUU
oOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COJIEp’KaHMsI M TOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMupoBaHUe
YHUBEPCAIbHBIX y4YEOHBIX JEHCTBUU, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pPa3IMUHBIX BHUJOB JEATEIBHOCTH: pelleHus mpobsieM, TOMCKa, aHajiu3a |
00paboTku nHGOPMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHUs XMMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJICPKATEIIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH KakK 00JIACTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOU
JIEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOTO U3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K OINPEACICHHUIO LIENEH W3y4YEeHUs
npeaMeTa SBISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUsSl TJABHBIMHU LIEJISIMU HU3Y4YEHUs NpeaMmeTa

«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisttoTCA:



dbopMHpOBaHWE  CHCTEMBl XUMUYECKHX 3HAHWM  KaKk  BaKHEHIEeH
COCTABJIIIOIIEN €CTECTBEHHOHAYYHOM KapTHHBI MUpPAa, B OCHOBE KOTOPOM JEXkKaT
KJIIOUEBbIe TOHATHUSA, (yHAAMEHTAIbHbIE 3aKOHBI U TEOPUM XHUMHH, OCBOCHHUE
A3bIKa HAyKH, YCBOGHHE W TOHUMAHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEH UX pa3BUTHI U
CTAHOBJICHUS;

dbopMupOBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAAX MO3HAHUS
BEIIECTB M XUMHMUYECKUX peakluil, HEOOXOAMMBIX HJisi MPUOOPETeHHs] YMEHUU
OPHUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHWM, UMEIOIINX MECTO B
IIPUPOJIE, B IPAKTUYECKOW U IIOBCEAHEBHOMN KU3HU;

pa3BUTHE YMEHUN U CIIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM U
OOBSCHEHHEM XMMHYECKOI0 3KCHEPUMEHTA, COOIIOJEHUEM IMpaBUil OE30IaCHOTO
oOpalleHusl ¢ BEIeCTBAMHU.

Hapsny ¢ atum, conepxaresibHas XapakTepUCTUKA LIEJIEN U 3a1a4 U3YYEHHUs
IpeaMeTa B IporpaMMe 10 XMMUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopasoanus. CeroaHs B
NpenoJlaBaHul  XUMHM B OoJibIIEd  CTENEeHM OTHAETCS  MPEANOYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydueHHus, OPHUEHTUPOBAHHON Ha
NOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BIIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh croco0amMu u
YMEHUSIMU aKTHUBHOTO TOJIYYEHUs 3HAHUU U MPUMEHEHUS UX B PEaJbHOUN KU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7a4.

B cBa3u ¢ 3TMM npu u3yyeHHH npeamera «XUMUsS» JTOMHUHHUPYIOLIEE
3HaYEHUE MPUOOPETAIOT TaKKUE 1IETU U 3a]a4H, KaK:

ajanTtaius o0y4yaroluxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pELICHUN B KOHKPETHBIX KWU3HECHHBIX CUTYAIMAX, CBA3AHHBIX C BEUIECTBAMHU U UX

IIPUMCHCHHUCM,



dopMupoBaHue y OOYydYaIOIIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIINI), UMEIONINX YHHUBEPCaIbHOE 3HAUEHUE I Pa3jIMYHBIX BHIOB
NESATEIIbHOCTH: PELIEHUs MMpo0iieM, MOUCKa, aHaau3a U o0paboTku MHpopmanuu,
HEOOXOJUMBIX Ui TPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXXHOE MECTO B II03HAaHWM XHMHM, a TaKXe /s OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;

pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIINXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(GbopMUpOBaHKE U Pa3BUTHE Yy 00YUAIOIIUXCS ACCOLUATUBHOIO U JIOTUYECKOTO
MBILUIEHUS, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
HKCIEPUMEHTA;

BOCIIUTAHUWE y OOyyaromuxcsi yOeXKIEHHOCTM B T'yMaHUCTUYECKOH
HAIpPaBJIEHHOCTU XUMHUH, €€ BAXKHOM pONM B pEHICHUU TJI00aNbHBIX MNpoOiIeM
paloHaIbHOTO MPUPOIOIOIB30BaHUs, TIOTIOIHEHUSI SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOpPETEHHs OmbITa
WCTIONb30BAaHUSl TIOJIYYCHHBIX 3HAHWM Ui MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpemHero oOmiero oOpa3oBaHMs TMPEAMET «XUMUS»
0a30BOT0 YPOBHS BXOAWT B COCTaB MpeaMETHON oOmacth «EcTecTBEeHHOHAaydYHBIE
pPEeIMETHD.

OO1ee Yucio 4acoB, OTBEIEHHBIX ISl M3yUEHUsI XUMHUH, Ha 0a30BOM ypOBHE
cpeaHero oomiero oopazoBanusi, coctabisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hemento), B 11 knacce — 34 yaca (1 yac B Hefieno).

COAEPKAHUE OBYUEHMUSA



10 KITIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMer opraHM4ecKor XUMUHN: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUsl CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE M010KeHUsA. CTpYKTypHbIE (DOPMYIIBI
OpPraHWYECKUX BelecTB. l'omMonorus, wu3omMepusa. XUMUYECKas CBiI3b B
OpTraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o kiraccudukau opraHuvyeckux BemiecTB. HomenknaTypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METONBl M3YYEHUs BEIIECTB M MX MPEBPALLCHUMN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepuajaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
ONMCAHNE AEMOHCTPALMOHHBIX ONBITOB I10 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBjIeHue, 0OOyTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTMYECKUU psiag. MeraH W 3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuu 3aMelleHus] U TOpPEHHUs), HAXOXKJECHHWE B MPUPOJE, MOJyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM PSAA. DTUJIEH U MPONUIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBa
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
MOJIMMEPHU3AIINH ), TOTYyYEHUE U TPUMEHEHHE.

Anxaguensl: OytanueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaxkHeHIne
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lonmydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHSI, TOMOJIOTUYECKUH psil. ALleTUIICH

— TMPOCTEHIINIA TpeICTaBUTENb AJKMHOB: COCTaB, CTpOeHHE, (U3HYECKUE U



XUMUYECKHE CBOMCTBA (pEaKLHMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TMAPATALNH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apenbl. benzon: cocras, cTpoeHue, (pu3sMUecKre U XMMHUYECKHUE CBOMCTBa
(peakiuu raJloreHUpOBAaHMUSI U HUTPOBaHMS), TIOJyYeHHE U puMeHeHue. Toyod:
COCTaB, CTpoeHue, (U3NYECKUEe U  XUMHYECKHE CBOWCTBAa  (peakiuu
raJJOTEHUPOBAHUS W HUTPOBAHUS), IOJyY€HUE U NpHUMEHeHue. TOKCMYHOCTh
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIICKAILUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHU YIIIEBOAOPOAOB. IIpuponmHbli ra3 W MOIyTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaJuTHYecKuil), mnuponus. IIpoaykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KamMeHHBbIN
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BELIECTB M HUX IPEBpAIICHUIL:
O3HAaKOMJIEHME C oOpa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUUECKON pabOThI: MOITYyYEHUE ITUIICHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncnenuss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00bEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IMPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WJIM MPOIYKTOB PEAKIIUN).

Kucsopoacoaep:xaiue oprannyeckue coeiMHeHUs

[IpenenbHblE OQHOATOMHBIE CIHUPTHL. METaHON M 3TaHON: CTPOCHHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peakuud C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJOPOAAaMH, TOPEHHUE), NpPHUMEHEHHE. BoJopomHbIe CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  CIUPTBHL.  DTUJIEHTVIMKOIb W  TJHMUEPUH: CTPOEHUE,

bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMHU



METaJUlaMH, KaueCTBEHHAas Peaklus Ha MHOIOAaTOMHbIE CcIHpTHI). [lelicTBue Ha
opraHusM yenoBeka. [ [puMeHenne rauueprHa U 3TUIEHTIIUKOJIS.

deHoJ:  CTpOEHHE MOJICKYJbI, (U3MYECKUEe H XHMHUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenne Gpenomna.

Anpaerunpl M KeTOHBL.  DopManbleruja,  aneTaiblerujl:  CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIMu OKHUCIIEHHS M BOCCTAHOBJICHUS,
KAUECTBEHHbIE PEAKIIMH ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeJeIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCyCHAs
KHUCTIOTBI: CTpOEHHUE, (PU3nuUecKre 1 XUMHUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe s
Kjlacca KHUCJOT, peakuus JTepuukanuu), MOJIy4YeHUE U  I[PUMEHEHUE.
CreapuHoBasi U OJICMHOBas KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. Mbl1a KaK COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CrnoxHple 3¢QuUpbl Kak IPOU3BOJHBIE KapOOHOBBIX KUCIOT. [‘maponus
cJ10kHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornueckas
POJIb KUPOB.

VYrneBoabl:  cocraB, KiaccupuKauus ~— yriaeBojoB  (MOHO-, JU- U
nonucaxapuibl). ['roko3a — npocteuimmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS
MOJIEKYJbl, (U3WYECKHEe U XHMMHYECKHE CBOHCTBa (B3aUMOJEHCTBUE C
ruapokcuiom Menu(ll), oxkucnenune ammuadHbiM pacTBOopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u uemnono3a Kak npupoaHble noauMepsl. CTpoeHue kpaxmana u
nenono3bl. Pu3MUecKue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THApPOJIH3,
KAaueCTBEHHAs PEaKIUs C HOJI0M).

DKCNEepUMEHTANbHBIE METOJIbl M3y4Y€HHs BELIECTB M HX MPEBpaLICHUN:
npoBeJieHUe, HAOMIOJCHUE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KauYE€CTBEHHBIE PEAKLIHMH OJHOATOMHBIX CIUPTOB (OKHCIEHUE AITaHOJIA
okcugoMm Meau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C

rugpokcugom meau(Il)), anprerugoB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA



cepeopa(l) u ruapokcugom wmenu(Il), B3aumojnelicTBUE Kpaxmalia € HOJI0M),
POBEJICHUE MPAKTUIECKOM PabOThI: OTyUYEHUE U CBOMCTBA YKCYCHOM KHCIIOTHI.

Pacuérurle 3amaqn.

Bblunciendss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB UM MPOYKTOB PEaKIIUH).

A3oTcoaep:kaniue OpraHnyecKue coenHeHHus

AMMHOKHCIIOTHI Kak aMm(pOTepHbIE OpraHudeckue coenHeHus. dusnyeckue u
XMMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha MpuMepe riauiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuapl.

benkn Kak OpUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuuHas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BELIECTB M HUX IPEBpAIICHUIL:
HAOJI0ZICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMNBITOB: J€HATypalus OCNKOB Mpu
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHAST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHUN —
NOJINMEPU3ALUS U MOJTUKOHIEH AL

DKCIEepUMEHTANIbHBIE METOJIbl M3y4Y€HHs BELIECTB M HX MPEBpaLCHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBA3CH MPU W3YYEHUH OPTraHUYECKOM XUMHU B
10  kimacce  OCYIIECTBISIETCS  Y€pe3  HWCIONb30BaHWE  Kak  00mux
€CTECTBEHHOHAYYHBIX MOHSATUM, TaK U MOHATHM, SBISIONIMXCA CUCTEMHBIMHU IS

OTJACJIbHBIX ITPECAMCTOB CCTCCTBCHHOHAYYHOT'O IUKJIA.



OO1ue ecTeCTBEHHOHAYUYHbIE TIOHATHUSA: SIBJICHHUE, Hay4YHbIN (DaKT, rUmoresa,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOIIO/ICHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Marepus, DOHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOJbI, KHUPBHI,
(bepMeHThI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPObI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHoyOrus: THUINEBbIE MPOAYKTbI, OCHOBBI PAllMOHAIBLHOIO MUTAHMUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE Mpernaparbl, MaTEpUAIIbl U3
MCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMUM

XumMuyeckuii sieMeHT. AToMm. Sapo aroma, H30TONBI. JIEKTPOHHAs
00oJI0uKa. DHEpreTuueckrue ypoBHH, MOJAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepnognuecknil 3akoH U llepuonnueckas cucremMa XMMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmoamyeckoil CuCTeMbI
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB XHMMHMUYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM H TEpUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BeniecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBSI3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl

oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOM CBsI3M (OOMEHHBIH U JOHOPHO-



aKUuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUIMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne o AuMcCHEpCHBIX cHCTEMax. VICTUHHBIE W KOJUIOMIHBIE PacTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEAMHEHU. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccudukaiuss — XUMUYECKUX — peakluii B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHUs U NIPEBPALLICHUS SHEPTUM TP XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (pakTopoB. OOpaTHMbie
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponautuueckas auccoruanus. CUiibHbIC U clladble dJeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOAbl M3YYEHHUS] BEIIECTB W HUX MPEBPAIICHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C TOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUUH HOHHOTO OOMEHaA),
MIPOBEICHUE TIPAKTUIECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON PEAKIUN.

PacuétHrble 3amaun.



Pacuétel 10 ypaBHEHUSM XHMHUYECKMX pEakiuid, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PacUyE€Thl C HUCIOJIL30BAHUEM IMOHATHS «MaccoBas
JIOJISI BEILICCTBAY.

Heoprannueckasi xumus

Hemerannel. Ilonoxenne HemeramioB B Ilepumoguueckon  cucreme
xumMuueckux sieMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJUIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dochopa, yriepoga U KpEeMHHs)) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJHBIX COSTMHEHU).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Mertamibl. [lonoxenune MetaioB B Ilepuoguyeckoil cuctreMe XMMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guizndeckue cBoiicTBa MeTtayioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUUECKUI PSJT HAPSHKEHUN METAIIIIOB.

XUMUYECKUE CBOMCTBA BAXKHEHINMX METAJJIOB (HATpUM, Kaaui, KaJblHM,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crmocoObl monmyyeHus: MeTayioB. [IpuMeHeHne MeTaaIoB B OBITY H
TEXHUKE.

DKCNepUMEHTaIbHbIE METOJbl M3YYEHHUsI BEIIECTB W HX IPEBpallieHUMN:
M3yYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3llOB HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTtHbic 3amaun.

Pacuétel maccel BemiecTBa win 00bEMaA Ta30B MO M3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO

M3 BCHICCTB UMECT IIPUMCECH.



XuMHus ¥ KU3Hb

Ponp xumum B 00eCri€eYEeHUM 3KOJOTUUYECKOM, YHEPreTUUECKON U MUIIEBON
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLINH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX  POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpPE BEIIECTB W MAaTECPUANIOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKUHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepUasbl s 3JNEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MHUHEPAJIbHBIC
ya0OpeHus.

XUMHST U 3J0pPOBbE YEJIOBEKA: IPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBwia O€30MaCHOTO MCIOJIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MEXINPEIMETHBIX  CBSI3¢M NpU  W3YyYeHHH  0OOmer wu
HEOpPraHU4ecKoM XuMHM B 11 Kilacce oCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaKk W TIOHSATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHOHAYYHBIC TOHSTHS: HAay4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJIICHHUE.

dusuKa: MaTepus, YHEPrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PH3MYECKUE BEIMYMUHBI U €TUHUIIBI UX
M3MEpPEHUSI, CKOPOCTh.

buonorus: knetka, opraHm3M, JKocucTtema, Owuocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE TOPObI, TTOJE3HBIE UCKOIMAeMbIe, TOILIUBO,

PECYPCHI.



TexHomorus: XxuMuyeckas MMPOMBINIJIICHHOCTh, MCTAJUIYpIrusi, IMpOMU3BOACTBO
CTPOUTCIIbHBIX MAaTCPHUAJIOB, CEIBbCKOXO03SMCTBECHHOC IMpOU3BOACTBO, IIHUIICBAA
IMPOMBINIJIICHHOCTD, (bapMaHeBTI/I‘IeCKa}I IMPOMBIIIIICHHOCTD, IIPpONU3BOJACTBO
KOCMCTHYCCKHX IIPCIapaTroB, IMPOMU3BOACTBO KOHCTPYKIIMOHHBLIX MAaTCpUaliOB,

QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOECHHS
OOyYalONIMMHUCSL TPOTPAMM CpPEIHEro oOImero o0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HaydHo-MeTonu4Yeckol OCHOBOM  Jis
pa3pabOTKH IUJIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBEeTCTBHMU C CHCTEMHO-IIESITEILHOCTHBIM TMOJAXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS NpeaMeTa «XHMHsS» Ha YpPOBHE CPEOHErO
o01iero oOpa3oBaHus BBIJICICHBI CIICIYIOIINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOIIUMUCS POCCUUCKON TpakAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUCHHUIO;

1[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIICHUM JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U NCTOPUUYECKUX TPAJAUIIHKI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIIMXCsl PYKOBOJICTBOBAaThCSA B CBOECH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEI0CTHOU
CUCTEME XUMHYECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS DKOJOTHYECKOU KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh

OCJIN U CTPOUTD ) KU3HCHHBIC I1JIaHBI.



JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS NpeaMeTa «XHUMHs» JIOCTUTAKOTCS B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTU B COOTBETCTBUU C
I'YMaHUCTHYECKUMU, COLIMOKYJIBTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJIealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATBIMA B OOLIECTBE
HOpMaMu U TpaBWIAMM  TIOBEJEHUS, CHOCOOCTBYIOLIIMMHU  IpolLeccaM
CaMOIIO3HAHUS, CaMOpPA3BUTHA W HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTHU
O0yJaroITIXCsl.

JIMYHOCTHBIE PE3yJBTATBl  OCBOCHUSA IpeameTa «XUMHUS»  OTPaXKaoT
c(OpPMUPOBAHHOCTh OTBITA TO3HABATETLHOM W TPAKTHUUYECKON JEATEIBHOCTH
oOy4Jaronmxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpasKaaHCKOro BOCIMTAHMA:

OCO3HaHUs 00YYaOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U O0S3aHHOCTEM,
YBaXXEHUS K 3aKOHY U IIPABONOPAJIKY;

IPEACTABICHAS] O COLMAIBHBIX HOpPMax W NPaBUJaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENIBHOCTH TIPU CO3JAHUHU
y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M TO3HABATEJbHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYYHOMY HACIIECIHIO
OTE€YECTBEHHON XMMUH;

yBaXEHUSI K TMPOllecCy TBOPYECTBA B OOJACTH TEOPUM MU MPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX  3KCIEPUMEHTAIBHBIX  IOHUCKOB,

MTOCTOSTHHOTO TPYAA YYEHBIX U MPAKTUKOB;



MHTEpEeCa M IIO3HABATEIBHBIX MOTHMBOB B MOJYYEHUHM M IOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMH, CBSI3AHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
Y NIPUHUMAaThb OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEJICHHE WU ITOCTYIKM CBOMX TOBApUIIEH C
IIO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IOCIEACTBHM ITHUX
IIOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LIEHHOCTEW 3J0pOBOrO0 U Oe3omacHoro oOpas3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBUJ Oe30macHOro oOpallleHHus C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHMMAaHUsl L[EHHOCTU TMPaBWJI HHIMBHIYAJIbHOTO M  KOJUIEKTUBHOI'O
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIOCH;

OCO3HAHMS TOCJIEICTBUNA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YyHOTpeOIEHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEA0BATEIbCKOM
NeATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHHH NPAKTUYECKUX 3a1ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPaKkTUYECKOMY M3YYEHHIO Mpodeccuil pa3iuyHoro pojia, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU EATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3anuu COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKU II€JeCO00pa3HOr0 OTHOIICHUSI K MPUPOJIEe, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIC;

NOHUMAaHUsl TJI00ATBHOTO XapakTepa HKOJIOTHYECKUX NpoOiIeM, BIMSHUS
HSKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATILHOM CpEIbl;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIB30BaHUS JOCTWKEHHM XUMHUU IS
pELIEHHs] BOIIPOCOB PallMOHAIIBHOTO MPUPOOTIOIH30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJM4Yusl Pa3BUTOTO HKOJOTHUUECKOTO MBIIUICHUS, SKOJOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKON HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeNU(PUKA XUMUM KaK HayKd, OCO3HaHUA €€ pojau B
(GbOopMHUpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUM IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJIeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOSXKJAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUHM JIJI1  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKOM HANpaBICHHOCTH W BaXHOM pOJH B

CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHIEHUH I100aIbHBIX IpodiieM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
IKOJIOTUYECKON ©O€30MacHOCTH, B PA3BUTUM METUIIMHBI, OOECIEUYCHUU YCIIOBUI
YCIEWHOr0 TpyJa M SKOJIOTMYECKM KOM(OPTHOM JKM3HM KaXKIOrOo WiIEHA
00111eCTBa;

€CTECTBEHHOHAYYHOW TIPaMOTHOCTU: TOHMMAHHS CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJIy4aeMble 3HAHMS U1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpPA U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3AKIIOUEHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C MEIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS Ui
pelieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLHsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pazMyHbIX cepax npodheccuoHaIbHOU
NEeATEIBbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe PE3yNbTaThl OCBOEHHUSI Y4EOHOTO IpeaMeTra «XUMHUs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble Uil (OPMHUPOBAHMS ~ MHUPOBO33PEHUS  O0yYaroIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpOLECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHble yuyeOHbIe IEHCTBUA (TO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,
pETYJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON

rpaMOTHOCTHU U counaanoﬁ KOMIICTCHIIUHN O6yanOHII/IXC$I;



CITOCOOHOCTh oOydJaronuxcs HCII0JIb30BaTh OCBOCHHBIE
MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JEWCTBUS B MIO3HABATEIIPHON M COLIMAIBHOM MPAKTHKE.

MertanpenMeTHbIE pE3yJAbTaThl OTPAXAIOT OBJAJIEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMH W  PETYJSITUBHBIMU
NEUCTBUSIMU.

Osjaaenue YHHUBEPCAJTbHBIMHA y4eOHbIMH NMO3HABATEJbLHBIMH
NEeUCTBUSAMMU:

1) 0a3oBbIe JIOrHYeCKHE TeHCTBUS:

CaMOCTOSITEIbHO  (popMynupoBaTh M aKTyallU3UpOBaTh  MIpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEeNATh 1M JEATCIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JTOTMYECKOTO MBILIIJICHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHITHS I OOBSICHCHHS OTIEIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUH I KIACCU(PUKAIIMU BEIISCTB U
XAMUYECKUX PEAKIINI;

YCTaHABJIMBATh MPUYMHHO-CIEJCTBEHHBIC CBS3U MEXIYy H3y4acMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHUE pacCykieHus (MHIYKTUBHBIC, JEIyKTHUBHBIE, TIO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSIThH B TIPOIIECCe MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuyu — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIEC MOJIEIbHbBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX

IMPHU3HAKOB N3YYa€MEIX BCUICCTB 1 XUMHYCCKUX peaKuHﬁ.



2) 6a3oBble HcCIeA0BATEIbCKUE IeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOI'O TO3HAHUS BEHIECTB U XUMHUUYECKUX
peakuuit;

bOopMyIMpPOBATH IS U 337]a4H UCCIICIOBAHUS, UCTIOIb30BaTh TTOCTABJICHHBIE
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHMS U TMPOBEIACHUS
YUYEHUYECKUX AKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
MpoIecCa, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (popMylIupoBaTh
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEIOBATEIbCKOM U MPOEKTHOMN
JESATEIbHOCTH, TMPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Ppa3IMYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX WHGoOpMauu (HAy4YHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTEpHeTa), aHanuM3upoOBaTh MH(POPMALMIO PA3IMYHBIX BHIOB U (QOpM
MpPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

dbopMyIHUpOBaTh 3aMPOCHl U MPUMEHSATHh PA3TUYHBIC METOJBI MPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOJUMOW [T  BBINOJHEHHS yYE€OHBIX  3a7ad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCIOIL30BAHUS WH(OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO  BBIOMpPATh  ONTUMAIBHYIO  (QopMy  mIpeAcTaBIICHUS

uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);



WCIIOJIb30BaTh HAyYHBIA SI3BIK B KadeCcTBE CpencTBa npu padoTe ¢
XUMUYECKON uWHGOpPMAIMel: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh M MOpeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEACTBa
HarIsiAHOCTH.

OBJiaeHne yHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH /1€iICTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJE ITUAJIOTA W/UIU
JUCKYCCUHU,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATb CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS IPEAJIOAKEHHOMN 3a/1a4H;

BBICTYIIaTh C MpPE3EHTAlUEeH pe3yJbTaTOB MO3HABATEILHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHIITOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alid y4eOHOro MpoeKTa u (HopMyJIupoBaTh BBIBOJIBI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUNA MYTEM COTJACOBAaHMS IMO3UIUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

OBJiaieHne YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOK ITO3HABATEIBHYIO
JEATEIIbHOCTh, OMpenensia e€ MeNau M 3aJadyd, KOHTPOJUPOBaTh U MO MEpE
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YE€OHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh HauboJsee
b dEeKTUBHBIN CMOCO0 MX pemeHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JICITEILHOCTH HA OCHOBE CaMOAaHaIn3a 1
CaMOOILICHKH.

MHNPEJIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OpraHuueckas XUMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH O XHUMHYECKOM  COCTaBJISIOIICH

€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUH B IO3HAHWUHU SIBJIEHUW NPUPOIBI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
rpaMOTHOCTH, HEOOXOUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKHU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHUH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XUMHUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIN CKeleT, (PYHKIMOHANbHAA TpYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIE€BOJOPO/IbI,
KHCJIOPOA W a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHU,
JeXKallue B OCHOBE IOHUMAHUS NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX
ABJICHUHM, (PAKTOIOTHUYECKUE CBEJCHUS O CBOMCTBax, COCTaBe, MOJYYECHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JICATEIbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBJISATh XapaKTepHbIE MPU3HAKU TOHSATHUH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTAaHUYECKUX COCAUHECHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIOJIB30BaTh XWMUYECKYIO CHUMBOJIUKY JIJIsI
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUMX BELIECTB I WUIKOCTPALMU KX
XAMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YyCTAHABIMBATH MPUHAICKHOCTh H3YUYCHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTAaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUM (yrJIeBOJOPOIbl, KHUCIOPOA U a30TCoJepKallnue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHUS), JlaBaTh UM Ha3BaHUS IIO

cuctematudyeckoil Homenknatype (IUPAC), a Takke NpUBOIWUTH TPUBHAJIbHBIE



Ha3BaHMS OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJIEH,
ATWICHTJINKOb, TIHIEPUH, (HEeHOd, (opManbAeTh, aneTaabIerua, MypaBbUHAS
KHUCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

chOPMHPOBAHHOCThL YMEHHUSl ONPENENATh BHIBI XMMHYECKOW CBSI3HM B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIE);

cOPMHPOBAHHOCTh YMEHHUS TPUMEHSTh TMOJOKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMUPOBAHHOCTh ~ yYMEHUW  XapaKTEpU30BaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWJICH, AalleTUJICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJI, alleTallbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKLIUA C
HCIIOJI30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTIIEBOJAOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh YMEHHM TMPOBOJUTH BBIYUCICHHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIECTBA WU MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, O00bEMY, KOJWYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIIaJIeTh CHUCTEMOW 3HAHUUW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX SBJICHUN (HAONIOICHNE, N3MEpPEHNe, SKCIIEPUMEHT, MOJICTTUPOBAHMUE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS Uil TPUHATUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HX

IIPUMCHCHUCM;



c(OPMUPOBAHHOCTh YMEHHI COOJIOATh MpaBUiIa MOJIb30BAHHUS XUMUUYECKOM
nocyAod M JabopaTOpHBIM O0OpYyJOBaHHEM, a TaKXkKe IpaBWia oOpalleHus C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

cOPMHPOBAHHOCTh YMEHUN IJIAHUPOBATh M BBIMOJHITH XUMHYECKUUN
HKCIIEPUMEHT (IIPEeBpAIllEHUs OPTaHUYECKHUX BEIIECTB MPU HArpEeBaHUU, MOTyUYCHUE
TWIEHA M M3YyYEHHE €ro CBOICTB, KAaYECTBEHHbIE pPEAKUUHU OPraHUuYeCKHX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHMHM C TpaBHJIaMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, NIPEICTABIATH PE3YIbTAThI
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3allUCH YpPaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyJIMPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KpPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpOpMaIlMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEICTBa MacCOBOMU
uH(popmanuu, HTEpHET U Apyrux);

COPMUPOBAHHOCTh ~ YMEHHH  cOOMIOJaTh  MpaBuja  SKOJOTHYECKH
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYIOBOM JAESATEILHOCTH B LEJSIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JICHCTBHUSI HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOoHMMasi cMbica nokazarens [1/IK, moscHsTe Ha mpumepax crocoObl
YMEHBUIEHUS W TNPEIOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJI0BEeKa;

JUIsl 00YyYarolUXcsi ¢ OTPaHMYEHHBIMA BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUIS  CJENbIX W CHa0OBUIAIIMX OOYYarOIIMXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOYeUHYIO cucTeMy oOo3HadeHuit JI. bpaitns s 3amvucu XUMHYECKHUX
bopmyiL.

11 KIIACC



[IpenmeTHbie pe3yabTaThl OCBOCHHMS Kypca «OOmas w HeopraHWYecKas
XAMUSD) OTPAXKAKOT:

chOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOMMOM /IS peIICHHS TPAKTUUECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, s-, p-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIGHTHAs, MOHHAS, METANINYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHYECKAS JTUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKOW peakIMi, XUMHYECKOE€ pPAaBHOBECHE), TEOPHH W 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAHEHMUS MACChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SBIICHHM, (PAKTOJOTHUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIY4YEeHUU U 0€30MacCHOM HCTOJb30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIHBHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBJIATh XapaKTepHbIE TPU3HAKUA TOHSATHH,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUSA MPH
ONMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpPMHPOBAHHOCTh YMEHHM WCIOJIB30BaTh XWMHUYECKYIO CHUMBOJIUKY JIJIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,

cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX



HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPEEIATh BAJICHTHOCTh M CTENIEHb OKUCICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBA, BUJ XHUMHUYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAs, METAJNIMYECKasl, BOJIOPOJHASI) B COCUHEHUSX, THUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CpPeibl B BOJHBIX PACTBOPAX HEOPTaHHUUECKUX
COCJIMHCHUM;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpPEACIEHHOMY KiacCy/TpyIre
COEJIMHEHUM (MPOCThIC BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI NIEPUOIUUYECKOTO 3aKoHa /.
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

cOpPMHUPOBAHHOCTh YMEHUW XapakTEepU30BaTh dSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xuMHuueckux anemeHToB J[. M. MeHneneeBa, MCHONB3ys TOHATHS «s-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTHA M3MEHEHUSI CBOWCTB XMMHUYECKHUX JIEMEHTOB U UX COCIUHEHUM
110 nepuoaaM u rpymnnam llepuoauueckon cucteMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepus3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBS3M MEXKIY HEOPraHMYECKUMHU
BEILIECTBAMHU C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

chOpPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATh XUMHUUYECKHE PEAKIUU TIO0
pPa3IMYHBIM TIPU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolvxX BeEIIECTB, TEIJIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs 3JIEMEHTOB, 0OpaTUMOCTH

peaKIMK, YYaCTHIO KaTaau3aTropa);



c(OPMHPOBAHHOCTh YMEHHH COCTaBIIATh YPAaBHEHUS PEAKIUNA Pa3TUIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIMiA HOHHOTO 0OMEHA, YUUThIBAS
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIIMU UAYT 0 KOHIIA;

cOPMHPOBAHHOCTh YMEHUW TPOBOJAUTH PEAKIHMH, TOATBEPKIAIONTNE
KAueCTBEHHBI COCTaB pPa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BCIIECTB;

chOPMHPOBAHHOCTh YMEHUH  PACKPBIBATh CYHUIHOCTh  OKHCIUTEIIbHO-
BOCCTAHOBHUTEIHHBIX PEAKIIUNA MOCPEIACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATUX PEaKIUi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOMN
pPEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTsus (nmpunuui Jle [larense);

cOPMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh XWUMHUYECKHUE IMPOIIECCHI,
JeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX WU
AKOJIOTHYECKUX MPOOIEMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOPMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HCIOJb30BAaHUEM
MIOHSTHUSL «MAaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPY XUMHYECKUX PEaKIUAX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIIOBOTO 3¢ (}eKTa peakind Ha OCHOBE 3aKOHOB COXPAHCHHUS MacCh
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,

c(hOpPMHPOBAHHOCTh YMEHHI COOIIOATh MPaBHIIA MOIH30BAHUS XUMUYECKON
MOCY/IOl U J1a0OpaTOpHBIM OOOpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, YMEHUW IIJIAHUPOBATh M BBITIOJHATh XHUMHYCCKUI
AKCIIEPUMEHT (pa3jioKeHHEe MEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,

onpecaciacHuc Cpcabl pPacTBOPOB BCHICCTB C IMOMOIIBKO YHHMBEPCAIBHOTO



WHAMKATOpa, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKIIvy,
peakiuu MOHHOTO OOMEHAa, KaueCTBEHHBIE PEakiuu Ha cynbdar-, kKapOOHAT- H
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHHSI, PEUICHUE HKCIIEPUMEHTAIBHBIX 3a/ay IO
TeMaMm «Metaiey U «Hemeramibl») B COOTBETCTBHHM C MpPAaBWIAMH TEXHHUKHU
0e30MacHOCTH MPU OOpAIlEHUU C BEUIECTBAMHU U JIa0OPaTOPHBIM 000PYOBAHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIUil W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 U3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U 1pyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  COOJNIOJaTh  MpaBWJa  DKOJOTHYECKH
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETO 3JI0POBbSl M OKPYXKAIOLIEH INPUPOIHON Cpelbl, OCO3HABAThH
OIMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAS
cmbicn mokazarens [I/JIK, moscHAT, Ha mnpuMepax crHocoObl YMEHBIIEHUS U
MPEI0TBPAIICHUS X BPEIHOTO BO3JECHCTBUS Ha OPTaHU3M UYEJIOBEKA;

U1t O0y4aroluXcsl C OrPaHMYEHHBIMM BO3MOKHOCTSIMHM 3[I0POBBSI: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUIS  CJENbIX M CHa00BUIAIIMX OOYYaroIIMXCSA: YMEHHE MCIOJIb30BaTh

penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpailins nis 3anucu XMMUYECKHUX

dbopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumenoBanue| KosmuecrBo yacos
pa3aesioB " JyeKTpOHHBbIE (LIU(POBBIE)
Ne n/m KonTpoubnsbie| IIpakTnueckue
TeM Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
NPOrpamMMbl

Paszgea 1. TeopeTuyeckue 0CHO

Bbl OPraHUYeCKO XUMUM

[Ipeamer
OpraHuYeCKOU
xumun. Teopus
bubnmnoreka
1.1 CTPOECHHUS 3
LOK https://myschool.edu.ru/
OpraHUYECKUX
COeIUHEHUN A.
M. bytneposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
IIpenenbubie
bubnmnoreka
2.1 YTJIEBOJOPOIBI | 2
IIOK https://myschool.edu.ru/
— aJIKaHBbI
Henpenensubie
YTJI€BOJIOPOIBIL:
bubnmnoreka
2.2 AJIKEHBI, 6 1
IIOK https://myschool.edu.ru/
QTKaIUEHBI,
AIIKIHBI
)3 Apomartudeckue 5 bubnuoreka
. YTI€BOI0POIbI HOK https://myschool.edu.ru/
IIpupoaHsie
HUCTOYHUKHU
bubnuoreka
2.4 YIJI€BOAOPOIOB | 3 1
IHOK https://myschool.edu.ru/
" 170

nepepadoTka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
bubnuorexa
3.1 Cruptsel. enon| 3
LOK https://myschool.edu.ru/
Anbaeruabl.
Kap6oHoBeie
bubnuorexa
3.2 KHUCJIOTBI. 7 2
LOK https://myschool.edu.ru/
CioxHble
3upsI
bubnuoreka
33 VYrieBoabl 3 1
LHOK https://myschool.edu.ru/
Wroro no pazueny 13

Pa3znen 4. A3oTcoaepika

e OPraHun4eCKue COCIMHCHUA

AMUHEL
bubanoreka
4.1 AMUHOKHCIIOTHI | 3
OK https://myschool.edu.ru/
benku
Hroro no pazneny 3

Paspnen 5. BeicokomoJieRyasipH

bl€¢ COCAMHCHUSA

IInacTmaccel.
Kayuyxkun.
5.1 Bonoxkna.
Htorosoe

TECTUPOBAaHUE

Bbubmnnoreka

IIOK https://myschool.edu.ru/

Hroro no pazneny

OBILEE
KOJIMYECTBO
YACOB
[IPOTPAMME

1o

35

11 KUIIACC

Ne i/m

HaumenoBanue

KoaunuecTBo yacoB

JiieKTpoHHbIe (1udpoBbIE)



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

pa3aesioB U TeM B KonTpoasnbie | [IpakTnueckne| odOpazoBarejibHbIE pecypcChl
cero
NPOrpamMMbl padoThI padoThI
Pa3zgea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH u
bubnuorexa
1.1 [lepuoguueckas | 3
IHOK https://myschool.edu.ru/
cucreMa
XUMHUYECKUX
anemeHToB [. W.
MeneneeBa
Ctpoenue
BEILIECTBA. bubnuoreka
1.2 4
Muoroobpasue HOK https://myschool.edu.ru/
BEILIECTB
XUMHUYECKHUE bubnuorexa
1.3 6 1 1
peakuumn LOK https://myschool.edu.ru/
bubnmmoreka
Wroro no pazneny 13
IIOK https://myschool.edu.ru/
Pa3nen 2. Heoprannyeckasi XuMust
bubnmmoreka
2.1 MerTansl 6 1
IIOK https://myschool.edu.ru/
bubnuorexa
2.2 Hemeramisl 9 1 1
IHOK https://myschool.edu.ru/
Cas3b
)3 HEOPTaHUYECKUX 5 bubnuorexa
' U OpPraHUYecKuX HOK https://myschool.edu.ru/
BEILIECTB
bubnuoreka
Hroro no paszneny 17

IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3zgen 3. XumMus v :Ku3HbL

bubmuoteka
3.1 Xumus u Ku3Hb | 4
IHOK https://myschool.edu.ru/

Uroro no pazgeny 4

OBILEE

KOJIMYECTBO

34 2 3
YACOB 10
[TPOIT'PAMME
TemaTnueckoe mianupoBanue Kypca 10 kinacca
(1 4 B Hepeutr0, Beero 34 v)
XapakTepucruka

Homepa

OCHOBHBIX BH/0B
ypokoB | Tema

AeATeIbHOCTH
n/m pa3nena u | OCHOBHOe coaepxkaHue YPOKa

00yYaromuxcs (Ha
Mara ypOKa

YpPOBHE y4eOHBIX
ypoka 5 5

AeficTBHH)

1—3 Tema 1. IIpeamer oprannuyeckoii xXumuu. Teopusi CTpoeHHs OPraHMYECKUX
coennnenuii A. M. bytieposa (3 u)

1 WNHctpykTaxk | AAMUHUCTpAaTUBHAs KOHTPOJIbHAS | Buinonnenue 3agaHuil B
Mo TEeXHUKe | paboTa o BBISIBJICHHUIO | TECTOBOM 4YactTh A U
0€30MacHOCT | OCTAaTOYHBIX 3HaHWK 3a Kypc 9 |yactu B co cBoOOAHBIM
u. Hyneso# | kimacca OTBETOM, B TOM YHCJE
cpes pelieHue pacyéTHoM

3a1a4u

2 IIpenmer Oprannueckue BEIECTBA: | Xapakmepu3zosamo
OpPTaHWYeCKO | IPUPOJHBIE, MCKYCCTBEHHBIE U | OCOOCHHOCTH COCTaBa U
" XUMHH CUHTETUYECKUE. Oco0OEHHOCTH | CTPOEHHUSI OPTaHUYECKUX

CoCTaBa u CTPOEHHUS | BEILECTB.
OpraHMYECKHUX BeulecTB. | Knaccuguyuposams — ux
Buraimsm u ero kpax. llonsartue | Ha OCHOBE



https://myschool.edu.ru/

00 yrieBoJIopoaax. IIPOUCXOXKACHUS U
Lemoncmpayuu. [InaBnenue, | nepepabOTKH.
oOyrianuBaHue U ropeHue | Apeymenmuposamso
OpraHMYECKHX BEUIECTB. MoJIenu | HECOCTOSTEIBHOCTD
MOJIEKYJI OpraHUYECKUX | BUTAIM3MA.
COCIMHEHUN  pa3HbIX KiaccoB | Onpedensimb
(mapocTep:kHEBbIE U O00BEMHBIC). | OTIUYUTEIBHBIC
Omnpenenenue AJIEMEHTHOTO | 0OCOOCHHOCTH
cocTaBa OpPraHUYECKUX | yTIIEBOJOPOIOB.
coennHeHuil. lloptpetsr A. M.
bytnepoga,
. 5. Bepuenuyca, ®. Bénepa
3 OcHOBHBIE OcHOBHBIE TIOJNIOXEHUSI Teopuu | Popmyauposams
MOJIOXKEHHUS XUMHUYECKOro cTpoeHuss A. M. | OCHOBHbIE MOJIOXKEHHUS
TEOpUHU byrneposa. BanentHocTs. | Teopun XUMHUYECKOTO
xumuyeckoro | CTpyktypasie  (GOpMyNIBl  — | CTPOCHUS
CTPOCHHUS TMOJIHBIE u cokpaiénnsie. | A. M. bytiepoga.
oprannyecku | [Ipocteie (oquHapHbie) 1 KpaTHble | Paznuyars MTOHATUSA
X (1BOMHBIE W TPOHHBIE) CBA3H. | BAJIEHTHOCTHY u
coequHeHu | M3omepsl u n3omepus. B3anMHOeE | «CTENEHb OKUCICHUS Y.
A. M. | BIUsiHUE aTOMOB B MOJIEKYJIE. Cocmasnamo
bytneposa Jlemoncmpayuu. 1loptpersl MOJIEKYJISIpHBIE u
A. M. bytneposa, 3. | cTpykTypHBIE (POPMYIIBIL.
dpaHKIaHaa, Knaccupuyuposamo
®. A. Kekyre. KOBAQJIEHTHBIE CBSI3U IO
Jlabopamopnuie OnvlMul. | KPAaTHOCTH.
N3roroBnenue mopenet | Obvacuame SIBJICHUE
OpTraHUYECKUX COCIUHEHUM U30MEPUM U  B3aUMHOE
BIIUSIHUE aTOMOB B
MOJIEKYJIE
4—17 Tema 2. YriieBoaopoabl 4 MX NPUPOAHbIC HCTOYHUKH (14 4.)




[Ipuponneii

ras. AJIKaHel

CoctaB mpupoanoro raza. Ero

HaxOoXXJIEHUE B MPUPOJIE.
IIpeumymiecTBa IpUPOIHOTO rasa
KaK TOIUIMBA. | OMOJIOTUYECKUI

psAA  alKaHOB M €ro oOmas

dbopmyina.

U30MEpUs

CtpykTypHas
YIJIEPONHOW  LIETH.
Panukanbl. Howmenxkmarypa

aJIKaHOB. XUMHYECKHUE CBOUCTBA

QJIKAaHOB:  TOPEHHE,  peaKIuu
3aMeleHus:  (raJoreHHupOBaHUE),
peakuusi pas3joKEHUs MeTaHa,

peaxius JeTuIpUpoOBaHUs dTaHA.
Jlemoncmpayuu. I'openne
aJIKAaHOB W3 pe3epByapa Ta30BOU

3akurankyu. OTHOIIIEHHE aJIKaHOB

K OpomMHOIl BOAE pPacTBOpPY
nepMaHraHaTta Kajusl.

Jlabopamopnuie ONnbIMbl.
ObnapyxeHue POJYKTOB

ropC€HuA CBCUHU

Xapaxmepuzosambo
COCTaB HW  OCHOBHBIC
HaIPaBJICHUS
nepepaboTKH 1
WCITIOJIb30BAHHSI
TIPUPOIHOTO rasa.
Onpedenamo
NPUHAIICKHOCTb
COCMHECHUN K aJIKaHaMm
Ha  OCHOBE  aHaim3a

COCTaBa UX MOJICKYII.

Jlasamob Ha3BaHUS
aJKaHaM o
MEXKIYHAPOTHOM
HOMEHKJIaTypeE.
Xapakmepuzosambo
COCTaB 51 CBOICTBA

BAKHEUIINX
IIPEACTaBUTEIIEH aTKaHOB.

Habnrwooams XUuMUA4ECKUI

IKCIIEPUMEHT u
Quxcuposamo ero
PE3YIIBTATHI.

Paznuuamo MOHATHS

«KT'OMOJIOI» U «KHU30MCEP»

AJIKEHBI
IIpakTnyeck
as  pabora
Nel
«ITomyuenue
JTUJICHA,

U3Y4YEHHUE €r0

OtuneH. ['omonornueckuil psfg

AJIKCHOB. Homenxkiarypa.

CrpykrypHas

IIpomslileHHOE

HU30MEPHUSL.
MOJTy4YECHHUE
aJIKCHOB: KPEKUHT u
JIETUIPUPOBAHNE aJIKaHOB.

Peakums nermaparanuu 3TaHoia,

Onpedensamw
MPUHAJICKHOCTh
COEIMHEHUN K aJIkeHaM
Ha OCHOBE aHaJn3a
COCTaBa UX MOJICKYIL.
Jlasamp Ha3BaHUS

AJIKCHaM 10




¢buznueckux | Kak  J1abopaTOPHBI croco0 | MeXAyHapOTHOM
u MOJMYy4YECHUsI ATWUJeHAa.  Peakuuum | HOMEHKIATypeE.
XUMUYECKUX | IPUCOCIUHECHHUS: ruaparauus, | Xapaxmepuzoeamao
CBOMCTB» TUAPOTaJIOTEHUPOBAHUE, COCTaB u CBOMCTBa
rajoreHUpOBaHHUE, BAKHEUIIINX
MOJIMMEPHU3ALIUH. [IpaBuso | mpeacraBUTeNIeH alKEHOB.
MapkoBHHKOBA. Oxkucnenne | Habnrooams XUMUYECKUN
ankeHoB. KauecTBEHHbIE pEaKIUU | SKCIIEPUMEHT U
Ha HeNpeeNbHbIE YTIEBOAOPOAbL. | (huxkcuposams €ro
Ilpakmuueckas paboma. | pe3yabTaThl
[Tomyuenne  stwiieHa  nyTém | Paziuuams MTOHSITHS
JETUAPATalUK STUJIOBOTO CIUPTA. | KTOMOJIOT» U «U30MEP»
I'openue stunena. KauecTBeHHbIE | U1 AIKEHOB
peakuMu Ha JBOWHYIO CBS3b:
oOecIBeYnBaHNE STUIIEHOM
PacTBOPOB MEpMaHraHaTa Kajaus u
OpOMHOM BOJIBI.
9-10 Ankanuensl. | Homenknarypa.  Comnpsikénubie | Onpedenams
Kayuyku nueHbl. byranuen-1,3, u30mpeH. | IPUHAIEKHOCTD
Peakuust  JleGeneBa.  Peaknuu | coennHeHui K
MPUCOETUHEHUS aJKaJMEHOB. | aJKaJuE€HaM Ha OCHOBE
Kayuyku: HaTypajibHbIN, | aHAJIM3a  CcOCTaBa  HX
cuHTeTHueckue (OyTaJueHOBBIH, | MOJIEKYI.
M30IMpEeHOBbIN).  Bynkanuzanus | Jasams Ha3BaHUA
Kayuyka. Pesuna. D00HUT. aJKeIueHaM 1o
Llemoncmpayuu. Komneknus | MeXyHapOIHON
«Kayaykm». HOMEHKJIAType.
Jlabopamopnvie onvimul. | Xapakxmepu3oeamao
HccnenoBanue CBOMCTB KAy4yKOB | COCTaB u CBOMCTBA
BAKHEUIINX

IIpEACTaBUTENEH




aJIKaJMeHOB.
Oco3nasamb 3HAYUMOCTH
posn OTECYECTBEHHOT'O
y4€HOr0 B  TIOJYYCHUHU
MEPBOr0 CHUHTETHUUYECKOTO
KayJyKa.

Yemanasnusamo
3aBUCHMOCTD MEXITY

CTPOEHUEM M CBOWCTBAMH

MOJIMMEPOB HAa TpUMEpe

KaydyyKa,  pE3UHBl |
700HUTA
11 AJKUHBI Obmas XapakTtepuctuka | Onpeoensams
romosiorudeckoro psga. CriocoObl | MPUHAIIEKHOCTh

oOpazoBaHHUsl Ha3BaHUN AJIKWHOB.
XUMUAYECKUE CBOMCTBA

AllCTWICHA: TOpCHHUC, PCAKIHNH

IPUCOETUHEHUS:
T'HIPOTajOreHUPOBaHUE,
raJIOrTeHUPOBaHUE,  rujpaTanus
(peakmusi  KydepoBa), — ero
IOJIyYEHHE U IPUMEHEHHE.
Bununxnopun u ero
NOJIMMEpHU3aLus B
HOJINXJIOPBUHUIL.
Jlemoncmpayuu. [Tonyuenue

aleTuiIeHa peakiuend THUApOIH3a

KapOua KaJIbIIHS. ['openue

aleTUJICHa. KauecTBeHHBIE
peakiuu Ha TPOWHYIO CBSI3b:
oOeciBeUnBaHUE aleTUIECHOM

pacTBOPOB IICpMAaHTaHaTa KaJIusa U

COCIUHCHUN K aJIKWHaM
Ha OCHOBC aHaJin3a

COCTaBa UX MOJICKYII.

Jlasamp HAa3BaHUSA
aJIKHHaM 1o
MEKTYHapOAHON
HOMEHKJIATypeE.
Xapaxmepuzosamuw
COCTaB, CBOMCTBA u

MPUMEHEHUE AICTUIICHA.
Yemanasnusamo

MPUYUHHO-CIICICTBEHHYIO
CBSI3b MEXIY COCTAaBOM,
CTPOEHUEM MOJIEKYJI,
CBOMCTBAMHU u
MPUMEHEHHEM alleTUJICHA.

Habnrwooams XuMA4eCKUil

JKCIIEPUMEHT u




OpOMHOM BOJIBI.

Guxcuposamo ero

pe3yIabTaThI
Paznuuamo MOHATHS
«TOMOJIOT» U «HU30MEp»
JUTSL QIKUHOB

12-13 ApoMmarudeck | benzon, kak  mpeactaBuTenb | Xapakmepuzosamv

ue apOMaTUYECKUX YIJIEBOJOPOJIOB. | COCTaB,  CBOMCTBA |

yraeBogopos | CTpoeHue ero MoOJIEKylbl U | IpUMeHeHue OeH3o7a.

BI CBOWCTBa ¢buznveckue u | Yemanasnusamo
XUMHYECKHE CBOWCTBA: TOpPEHHE, | IPUUUHHO-CIEACTBEHHYIO
peaxiuu 3aMelleHus — | CBSI3b  MEXKAY COCTaBOM,
raJoreHMpoBaHHWE, HHUTPOBAHHE. | CTPOCHUEM MOJIEKYII,
[Tonyyenne ©  TpUMEHEHHE | CBOMCTBAMU u
oeH3ona. MIPUMEHEHHEM OEH30J1a.
Jlemoncmpayuu.  ViccnenoBanue | Habarooams XUMHUYECKUAN
CBOMCTB O€H30JIa C TIOMOIIBIO | DKCIIEPUMEHT "
OBITOBOTO pacTBOpUTENS | puxcuposams ero
«ConbBEHT» pe3yJIbTaThl

14-15 Hedtn u | CocraB HedTu U e€ nepepaboTka: | Xapakmepuzosamo

cocoOnl  €é

nepepaboTKu

NepPeroHKa, KPeKUHT, pUGOPMUHT.

HedrenpoaykTsl u ux
MOJIyYEHHUE. [Tonsitue 00
OKTaHOBOM 4HCIE. XHMHUYECKHE
CIOCOOBI TIOBBIIIEHUS KauecTBa
OeH3MHa.

Lemoncmpayuu. Komnexrus
«Hedpte u  HepTenmpomyKTh»,
BUAcOparMeHTsl W CIIAlIbI
«Ileperonka  nHedptm».  Kapra

MOJIE3HEIX UCKOITaeMbIX PO
TectupoBanue, pelmieHUe 3aaad U

YIPaXHEHUH 110 TEME

COCTaB M OCHOBHBIC
HampaBJICHUS
nepepaboTKH HEPTH.
Paznuuamo He(TsHbIE
bpakiuu W ONMUCHIBATH

o0JacTH UX NPUMEHEHHUS.

Oco3nasamo
HEOOXOIMMOCTh
XAMHYECKHX  CIIOCOOOB
MTOBBIIIICHUS KayecTBa
OcH3MHA

Boinonuame TECTHI,
pemiarhb 3a7a4u U




yIPaKHEHUS TI0 TEME.
IIposooumu OIICHKY
COOCTBEHHBIX
JOCTH)KCHUH B YCBOCHUU
TEMBI.
Koppexmuposams ~ cBOM

3HaHHUA B COOTBCTCTBHU C

IJIaHUPYEMbBIM

pe3yJIbTaTOM

16 IHonyronoBass koHTpoabHast padoTa Ne 1 «Teopust cTpoeHUsT OPraHUYECKUX
coequnenuit A.M. BytiepoBa. YTieBoaopob»

17—31 Tema 3. Kucsopoaocoaep:xamue opranndeckue coequHenus (13 4)

17—18 EnuacTBO O yHKIIMOHATbHAS Haszvieams cnupTthl 1O
XUMUYECKON | TUJIPOKCUIIbHAS rpynna. | MexJIyHapoaHON
opranuzanuu | ['omonornueckuii pAll | HOMEHKJIATYpE.

KUBBIX MpEeACIIbHBIX OJHOATOMHBIX | Xapaxkmepusosambo

OpraHu3MoB | cnupTOB. M30Mepusi MOJOKEHHs | CTPOEHUE, CBOICTBa,

Ha 3emiie. | pyHKIMOHANBHOU Ipynmnsl. | cOocoObl  TOJy4YeHUs U

Cnuptel Bogoponnas cBs3p. Xumuueckue | o0jgacTu MPUMEHEHHUS
CBOWCTBA CIUPTOB. AJBJIETUHAS | TPEACTBHBIX

rpynna. Peakuus stepuduxanmm,
cinoxuble 3¢upsl. [lpumenenue
cnupToB. /[elicTBUE METUIIOBOTO U
ATUJIOBOTO CHHUPTOB HA OPTraHU3M
OTHICHTIINKOIIb,

YCJI0BCKaA. Kak

NpeACTaBUTCIIb ABYXATOMHBIX U

JIMIEPUH, KaK MpeACTaBUTEIb
TPEXATOMHBIX CIIUPTOB.
KauecTtBenHas peaxkuus Ha
MHOTOaTOMHBIE  CIHPTBHI, 1704
CBOMCTBA, [OIy4eHUE u

IIPUMEHEHHE.

OJTHOAQTOMHBIX CITUPTOB.
Yemanasnusamo

IMPUIUHHO-CICACTBCHHYIO

CBSI3b MEXY COCTaBOM,
CTPOEHUEM MOJIEKYJT,
CBOMCTBaAMU u

NpUMEHCHHEM MeTaHoJIa
¥ DTAHOJIA.

Habnwooams,
CAMOCMOAMENbHO
npo8oOUMb U ONUCHIBAMb

XUMHYECKUHN




Jlemoncmpayuu. Okucienue
crupTa B abJACTU/I.
KauectBenHnas peaxuus Ha

MHOTOQTOMHBIE CITUPTHI.
Jlabopamopnvie OnbImMbl.
CpaBHeHHE CKOPOCTH HCHapeHUus
BOJIBI M 3TaHOJa. PacTBOpUMOCTH

NIMOCPpHUHA B BOJC

AKCIIEPUMEHT.
Knaccugpuyuposameo
CITUPTHI 1o 170
aTOMHOCTH.
Xapaxmepuzosams
CTpOEHHUE, CBOIICTBa,
CHOCOOBl MOJIYYEHHS] U
obnactu NPUMEHECHHUS
MHOTOATOMHBIX CITHPTOB.
Hoenmughuyuposamsw
MHOTOaTOMHBIE CIUPTHI C
OOMOIILI0 KayeCTBEHHOM
peaKIuu.

Habnwooame,

camocmoAameslbHo

npoeodumb u onucweleamos

XUMHUYECKHUI
JKCIIEPUMEHT
19 deHon KokcoBanue kameHHoro yrisi u | Xapakxmepuzoeamuv

€ro IPOAYKTHI: KOKCOBBIM TIa3, | OCHOBHBIC MIPONYKTBI
aMMUaJyHas BOJa, | KOKCOXUMHYECKOTO
KAMEHHOYTOJIbHAsl CMOJa, KOKC. | IPOU3BOJICTBA.
Crpoenue, mnonyuyeHue, cBoucTBa | Onucvieams obnactu
" IIPUMEHEHHE deHona. | NpUMEHEHUS
KauecTBeHHBIE  peakuUMu  Ha | KOKCOBOI'O rasa,
denon.  BsaumHOe — BIMSHHE | aMMHAYHOMN BO/IbI,
aTOMOB B MOJIEKYyJI€ (heHoa. KaMEHHOYTOJIbHOU
Lemoncmpayuu. 3aBUCHUMOCTD | CMOJIBI, KOKCa.
pacTBOpUMOCTH (peHOIIa B BOJIE OT | Xapakmepuzoeams
TeMmneparypsl. B3auMopaencTBue | CTpOEHHUE, CBOWCTBA,

dbenona c¢ OpOMHON BOAOW W

xyaopuaom  xkenesa(Ill), KakK

CHOCOOBI  MOJIyYEHHUS |

o0mactu PUMEHEHUS




Ka4CCTBCHHBIC pCaKIIUU

denona.
Hoenmughuyuposamsw
deHon ¢ MOMOILBIO
Ka4eCTBEHHBIX PEaKIIUH.
Cobnrooamyo npaBuia

0e30macHOro OoOpaIIeHus

¢ ¢heHooM
20 Anpnerunbl U | QopManberul U aneTaiblerull, | Xapakmepuzosamv

KETOHBI KaK TPeJACTaBUTEIU albJCTUJIOB, | CTPOCHHUE, CBOMCTBa,
COCTaB UX | CIIOCOOBI TMOJTyYeHUS |
MouteKys1. DyHKIMOHAIbHAS obnactu MIPUMEHCHHS
KapOOHWIbHAS rpymma. | hopManbaeruaa 51
KadecTBeHHbIE ~ peaKkIMu  Ha | alleTajJbJeruaa.
aJIbICTUIBI. CoiictBa, | Moenmughuyuposamo
MOJTy4eHHe U MIPUMEHEHHE | aJIbJCTHIABl C TIOMOIIBIO
dbopmanbaeruaa U | KAYECTBEHHBIX PEAKIIUM.
aneTajabAeruaa. Peaxumu | Cobnrooams npaBuwiIa
MOJTUKOHICHCALIUHT JUISL | DKOJIOTMYECKH
dbopmanbaeruga.  [loHatue o | TpaMOTHOTO u
KETOHAaX Ha IMIPUMEpE alleTOHa. 6e30macHOro oOpaIIeHHs
Jlemoncmpayuu. Peaxiuu | ¢ hopmanbaeruiom.
cepeOpssHOTO  3epKaja H  CO
CBEKEIOTYUYEHHBIM THUJIPOKCUIOM
Menu(ll) mpum HarpeBaHuM, Kak
Ka4eCTBEHHBIC peakIuu Ha
aJIbACTUIBI

21-22 Kap6onoBeie | ['omonorndeckuit pan | Xapakmepuzoeams

KHUCJIOTBI. MpeACIbHBIX OJTHOOCHOBHBIX | CTPOCHHUE, CBOMCTBA,

KapOOHOBBIX KHUCJHOT. JKHWpHBIC | CIOCOOBI TMONYYEHHUS U

KHUCIOThI. XUMHUUYECKUE CBOMCTBa
KapOOHOBBIX KuCHOT. [lomyuenue

U TPUMEHEHHWE MYPaBbUHOW U

oOnactu NpPUMEHEHUS
MYpPAaBbUHOM U YKCYCHOH

KHUCJIOT.




YKCYCHOU KHCIIOT.

Paznuuame oo1Iee,

Lemoncmpayuu. OOpa3sipl | 0COOEHHOE U €IMHUYHOE
MYPaBBHHOMU, YKCYCHOMH, | B CTPOCHHUM M CBOWCTBAX
MaJbMUTUHOBOW M CTEAPUHOBOW | OPraHUYECKHUX
KHCIIOT M HX PacTBOPUMOCTH B | (MypaBbUHOMI u
BOJIE YKCYCHOIN) U
HEOPraHMYECKUX KHUCIIOT.
23 MpakTnueck | /lpakmuueckas paboma: | Habarooams, nposooumy,
asgs  paoOora | [lonydeHne yKCYCHOW KHCIIOTBI | ONUCHIBAMb u
Ne2. nyTéM B3aMMOJICHCTBUS aleTara | ukcuposams
«Ilomydyenne | HaTpusi € KOHUEHTPUPOBAHHOM | pe3yJbTaThl
YKCYCHOM BECHOM KHCIIOTOW. XHMHUYECKHUE | JEMOHCTPALMOHHOTO U
KHCJIOTHI, CBOMCTBA YKCYCHOU KHCJIOTBI 71a60paToOpHOTO
h3y4yeHue e€ XAMHUYECKHUX
bu3nuecKux SKCIIEPUMEHTOB.
u Cobnrooamo npaBuia
XUMUYECKHUX 9KOJIOTUYECKHU
CBOWCTB» rPaMOTHOTO u
6e30macHOro oOparieHus
c KapOOHOBBIMU
KHACIIOTaMH
24-25 CnoxHbie Peaknus srepudukanuu. | Onucvieams peakuuu
3uUpBHL. Cnoxuble >¢upbl. Kupbl, uX | 3TepudpuKanuu KaK
Kupsl. COCTaB M TUAPONN3 (KUCIOTHBIN U | oOpaTUMoOli  OOMEHHBII
Mbina. HIEJIOYHOM). Mpbina. | mporecc MEXKITY
['unpupoBaHue KUPOB. KHACJIOTaMU U CIIUPTAMH.
Jlemoncmpayuu. Komnekuusa | Xapakmepuzosams
cnoxHbiX 3dupo. Komnekmus | ctpoeHue, CBOMCTBA,
KUpoB. OOpasubl TBEPAOTO U | CIOCOOBI TOJIYYCHHS U
KHUJIKOTO MbLIA. oOnactu NpPUMEHEHUS
KHUPOB.

Yemanasnuseamo




3aBUCUMOCTH MEXIY
buznIecKuMu
CBOMCTBAMH XKUPOB,

COCTaBOM HX MOJEKYJT H
MIPOUCXOKICHUEM.

U TIPOM3BOJICTBO TBEPBIX
AKUPOB Ha OCHOBE

PACTUTCIIbHBIX MACCII.

26 IpakTuueck | [lpaxmuyeckas paboma. | Habnodams, nposooumy,
asg  pabOorta | [lomydyenue »sTmnanerata myTEM | onucviéamo u
Ne3. peakiuu sTepudUKaIuu | puxcuposameo
[lonyuenue YKCYCHOM KHCIJIOTBI M 3THJIOBOTO | PE3YJIbTaThI
CJIOKHOTO crupTa JNEMOHCTPAIMOHHOTO U
a¢upa u 71a60paTOPHOTO
U3Y4YCHHE €r0 XUMHUYECKUX
CBONCTB JKCIIEPUMEHTOB
27-28 VYTIeBoabl. YrneBoanl. Momnocaxapunbl. | Onpedensmo
Momnocaxapu | I'mroko3a Kak ajnpJeruAOCIHPT. | IPUHAMICKHOCTD
JbI. Copbutr.  MOJOYHOKHCIOE U | OPTaHUYECKUX
Jucaxapunabl | COUPTOBOE OpO’KEeHHE. | COeTUHEHU N K
u doTtocuHTE3. Jlucaxapuapl. | yrieBoaam.
nonucaxapun | Caxapo3sa. [Tonucaxapunsl: | Pasiuyams MOHO-, TH- U
Bl Kpaxmall, [eJIJTI0J103a. MOJINCAXapuabl 1O WX
Jlemoncmpayuu.  ANbIETHAHBIE | CTIOCOOHOCTH K
CBOICTBa u CBOICTBA | TUAPOIIN3Y.
MHOT'OaTOMHBIX criupToB | [lpusooumo TIpUMEPHI

I''TFOKO3bI B peakuugx C

TUIPOKCHUIOM meu(1l).

Wnentudukanus kpaxmana.

Jlabopamopnvie onvimbi.
N3rorosnenue KpaXMaJIbHOIO
KJIencrepa. Nnentudukanus

MIPEACTABUTENCH KaXI0M
TPYIIIBI YTICBOJIOB.
Hab6nooams, nposooums,
ONUCHIBAMDb u
Quxcuposamso

pe3yNbTaThI




Kpaxmaja KakK KOMITIOHCHTA

ACMOHCTPAIIMOHHOT'O 151

HEKOTOPBIX MPOJIYKTOB MUTAHUS | JJaOOpPaTOPHOTO
XUMHUYECKHUX
JKCIIEPUMEHTOB
29 Konrpouabnasa pabGora Ne 2 «Kuciaopoaocoaepskamue oOpraHu4ecKue
COeIMHEeHH»
30-31 Tema 3. A3oTcoaepxaniue oprannveckue coeqnuenus (3 4)
30 AMUHBI AmuHorpymnna. AwmuHbI | Onpeoensams
MpEeEIbHbBIE W apOMaTUYECKHUE. | TPUHAICKHOCTh
AnwnuH. [lonyuyeHue aMHHOB. | OpPraHUYECKOTO
Peakumss 3uHWMHA. XHMUYECKHUE | COEUHEHUS K aMUHAM Ha
CBOMCTBA U IPUMEHEHUE aMUHOB. | OCHOBE aHaJM3a COCTaBa
Jemoncmpayuu. Tloptper H. H. | ero monekyi.
3unuHa. Komeknns aHuiIMHOBBIX | Xapakmepuzosamb
KpacHuTEJIEH. CTpOCHHUE, CBOMCTBA,
Jlabopamopnoie onvlmul. | CIOCOOBI TOJNYYCHUS U
UzrotoBnenue mojesneil Mojekyn | o0jgacTu MIPUMEHEHHUS
aMHUHOB AHUJIMHA.
Apeymenmuposams
YyBCTBO TOpPAOCTH 32
JTOCTUKECHUS
OTEYECTBEHHOMN
OPraHN4eCKOM XUMUHU.
Cobaroodamo npaBuia
6e30macHOro oOpalieHus
c AHUJIUHOM u
KpacHUTEIsIMM  Ha  €ro
OCHOBE
31 AMMHOKHUCIO | AMUHOKHCIOTBI,  cocTaB  uX | Onpedenamo
THI. MOJIEKYJl W CBOMCTBA, KakK | IPUHAMICKHOCTh
amM(pOTEepHBIX OPTraHUYECKUX | OPraHUYECKOTO
COEIMHEHUN. I'munyn, KaK | coeJuHEeHUs K




MIPEACTABUTEID AMHUHOKHCIIOT. | aMUHOKHCIIOTaM Ha
[Tonyuenue MOJIMTIETU/IOB | OCHOBE aHalih3a COCTaBa
peakiuei MOJIMKOHICHCAIIUU. | UX MOJIEKYJI.

[TonsiTHE O MENTUIHOW CBSI3H. Xapaxkmepuzoeamo
Jlabopamopnvie Onvlmul. | CBOMCTBA  aMHHOKHUCIIOT
N3rotoBieHne MOAEId MOJEKYIbI | KaK aM(pOTEepHBIX
TJIAIIAHA COETNHEHUN.
Pasznuuamo peakiuu
MOJIMKOHACHCAIIUU u
TIETITU]IHBIE CBSA3U

32 benkn CrpoeHue  MoJekyn  OenkoB: | Xapakmepuzosamo
NepBUYHAS, BTOpPUYHAS U | COCTaB, CTpOCHHE,
TpeTUYHAas CTPYKTYpHBI. | CTPYKTYpY M CBOMCTBa
KadectBeHnble  peakuuu  Ha | OCJIKOB.

Oenkw, ux TUAponu3, | Moenmugpuyuposamso

JieHaTypalusi W OuOJOTHYecKue | OesKu.

byHKIUY. Onucvieams

Jlemoncmpayuu. KayecTBeHHbIE OMOJIOTOYECKHE CBOWCTBA

peakiuu Ha OCNKH. OeJIKOB Ha OCHOBE
MEKIIPEIMETHBIX CBSI3EH
XUMHH U OMOJIOTUH

33* IMpakrnueck | Unentudukanus  opranudeckux | /Iposooums, Habrooamo

as padora Ne
4.
Nnentuduka
uus
OpraHUYECKH
X

COeINHEHUN

COCAMHECHUN MNpPHUHAUICKAIUX K

pa3HbIM  TpyIIam: CIIUPTBHI,
beHomnbl, yriaeBojabl, KapOOHOBBIE

KHCJIOTHI, aJIbACTUBI

u ONnucwLIBams
XUMHUYECKUIN
SKCIEPUMEHT JUISE
MOATBEPKICHUS
CTPOEHUST U  CBOWCTB
Pa3IMYHBIX
OpraHN4YeCKHX
COCJIMHCHMI, a TaKXKe HX

uACHTU(DUKAITUT c

IIOMOIIBD KaYC€CTBCHHBIX




peakuuin

34—36 Tema 4. UckyccTBeHHbIE H CHHTeTHYECKHE MoJTuMepbI (4 1)

34 [Tonumepsl. Knaccudukamnms noJimMepoB. | Krnaccugpuyuposamo
UckycctBenn | MckyccTBeHHBIE MIOJIUMEPBL: | TIOJIMMEPBI 110 PA3IUYHBIM
bI€ TIOJIUMEPHI | LIEJTYJION], AalETaTHbIM MIENK, | IPU3HAKAM.

BHCKO3a, LieJu1o(daH. Paznuuamo

Jlemoncmpayuu. Kosneknus | HICKycCTBEHHBIE

MOJINMEPOB. Konnekuus | moaumepsl,

CUHTETUYECKUX TOJUMEPOB U | KIacCU(PUIIMPOBATh UX U

U3JIeNINN U3 HUX UTLTIOCMPUPOBATNY
TPYIIIIBI MOJIMMEPOB
IpuMepamu.
Yemanaenueams  cBA3U
MEXIY CBOWCTBaAMU
MOJIMMEPOB U 00JaCTSIMHU
UX TIPUMEHEHUS

35 Cunrernueck | [Tonumepuzanus ua | Pazmuuame

Ye TOJIMMEPBI | OJIMKOHICHCAIHS, KaK CIOCOOBI | MOJUMEPHU3AIHIO u
MOJIyYEHUSs MOJIMMEPOB. | MOJMKOHACHCAIUIO.
CunreTnueckue KaydykH. | [lpusooums IIPUMEPBI
[TonucTtupon, Te(JI0H U | 3TUX croco0oB
MOJIMBUHUJIXJIOPU/I, KaK | OJy4E€HHS TIOJIUMEPOB.
MpeACTaBUTENH TIJIaCTMACC. Onucvieams
Cunretnueckue BOJIOKHA: | CHHTETUYECKHE Kay4yKH,
KamnpoH, HAlJIOH, KEBJAp, JJaBCaH. | IJIaCTMAcChl W BOJIOKHA
Jemoncmpayuu. Komnexuus Ha OCHOBE CBSI3U
CUHTETUYECKUX MOJIMMEPOB: | CBOMCTBA — MPUMEHEHHUE
MJIaCTMACC M BOJIOKOH M U3JIETUN
U3 HUX

36 AJIMUHUCTPATUBHASA Tr010Basi KOHTPOJIbHAsI padoTa

KDI/ITCDI/II/I OLICHUBaAHUA IIPEAMETHBIX PE3VJAbTATOB 110 XMMHHU




Knaccudukanuu BU0OB KOHTPOJIS pe3yIbTaTOB 00yUeHUsS] XUMUN

1. ITo MCCTY B y‘le6HOM IIpoHecce
[IpenBapuTenbHbI KOHTPOJIb
OCYLIECTBIIAIOT JUIsl AMArHOCTUKH
HCXOJHOI'0 YPOBHSI 3HAaHUW U YMEHUI
IIKOJIbHUKOB, [I09TOMY IIPUMEHSETCS B
Beoanslit AxTyanu3anus OIOPHBIX WM |Havajie yueOHOro roja, nepej u3y4eHueM
KOHTpPOJIb OCTATOYHBIX 3HAHUH 110 TEME |HOBOT'O pa3zeia WU TEMBI
[IpoBoauTCs yunrenem Ha MPOTKEHUU
BCEr0 y4eOHOI0 3aHATHS C LIEIbI0
KoHTposb ycBoeHus OTCJIC)KMBAHMSI Ka4eCTBA YCBOCHUS
Texymmn y4eOHOT0 MaTepualia B X0/Ie |XUMHUYECKUX 3HAHUHA U YMEHHIA,
KOHTpPOJIb II03HABATEJIBHOTO IPOLECCa | PACCMOTPEHHBIX HA YPOKE
[IpoBoauTcs nocie n3y4eHust Kakoro-
00 KpYITHOTO paszelia Kypca, Kak
Temarnueckuii Hrorosas npoBepka 1o TeMe |IpaBUIIO, B KOHLE YETBEPTH, ITOTYTOIHNs,
KOHTpPOJIb y4eOHOT0 MaTepuaia yueOHOro roja
Bun xoHTpONIS ycBOEGHUSA ITpoBonuTcs B hopme UTOroBOM
Htorossiit y4e0HOro Marepuasa 3a BeCb |KOHTPOJIbHON pabOThI/KOHTPOJIBHOTO
KOHTPOJIb Kypc OOy4eHHs tecta win B popme 'MA nmm EI'D

2. Ilo ¢popme npoBeaeHUS.
* InquBuyanbHbIN.
* OpoHTANIbHBIN (MACCOBBIN).
3. Tlo criocoOy opranu3anuu.
* YCTHBIN.
* [IuCbMEHHBIN.
] IpakTueckui.
Ouenuganue ycmnoz2o omeema
Hnoueudyanvuviii KOHmMpOab PE3yJIbTATOB MOXKET MPOBOAUTHCA HA YpPOKE
KaKk B ¢dopme Kpamkozo onpoca ¢ mecma (GpoHTabHAS KOHTPOIUPYIOMIAS

Oecena), Tak U B BUJIE 00CMOAMENbHOU NPOGEPKU 3HAHUIL U YMEHUIL Y OOCKU.



OTOT BUJ omnpoca (MHIUBUAYAJIbHBIN) MOKHO MPOBOJAUTH HA 3TalaxX akTyalu3aluu
3HAHWM, HM3YYEHHS HOBOIO MAaTEpUANIA, 3AKPEIUVIEHHUS MW COBEPUICHCTBOBAHUSA
3HAHUM W TIPOBEPKM YCBOCHMSI HOBOTO Marepuasna. Bompockl yuurtens s
KpaTKOTO OIpoca JOJDKHBI OBITh JIAKOHWYHBI, COPMYIHPOBAHBI B TOHSITHBIX
YYEHUKY TEPMHUHAX
U TpeOoBaTh KPaTKOro oTBeTa. /{11 5KOHOMUHU BPEMEHH MOKHO HUCIIOJIb30BaTh
KapTOYKH C BOIIPOCAMHU, HA KOTOPBIE YUEHUKHU TOTOBATCS OTBETUTH Y JOCKH.

Bo Bpemsi oTBera ywamierocsi sl JOCTHXKEHHUS YCTOWYMBOTO BHHUMAaHMS
KJIACCa TOJIE3HO MPEIYCMOTPETH IMOCIEIYIOMIEE 32 OTBETOM PELEH3UPOBAHUE CO
CTOPOHBI APYTUX YUYAUTUXCS, UCIIPABIICHUE NOMYIIEHHBIX OIUOOK, TOTIOJHEHHE.

[Ipu mpoBeneHUM oOrpoca AOMYCKAECTCA 3aJaBaTh yYalleMyCs HaBOJIALIUE
BOIIPOCKI JJIsI TOTO, YTOOBI MOMOYb €My C(HOpPMYJIMPOBATH CBOM MBICIH. MoryT
OBITh M JOMOJHUTEIbHBIC BOMPOCHI, €CJIU OHHU HEOOXOJUMBI JJIs MPEJICTOSIICTO
W3yYEHUs HOBOTO Marepuana. Bo Bpems yCTHOTO OTBETa ydallerocs Y4YUTEIb
MMEET BO3MOXXHOCTh 33/1aTh JIOTOJHHUTENBHBIA BOMNPOC JIHUArHOCTUYECKOTO
XapakTepa, KOTOPbIM IIOMOXKET BBIIBUTh COCTOSIHUE 3HAHUM W YMEHUU
OTBEYAIOIICTO.

[IpoBeneHre YCTHOTO MHANBUIYAIbHOTO KOHTPOJIS TPEOYeT OT yUUTENsS
COOpaHHOCTH M BHUMAaHMS, TaK Kak He00X0auMo 3a 5-10 MUHYT BBISIBUTH 3HAHUS
y4alnyxcs B Kjiacce.

Yuurenb 0053aH MPOKOMMEHTUPOBATh OTBET YUEHHUKA, YKa3aB Ha OITUOKH H
OTMETHUB yAa4HbI€ CTOPOHBI. JIF000I OTBET TOKEH OBITH 3aMEUEH YUUTEIEM U
00BEKTUBHO UM olleHeH. Heo0s13aTeIbHO CTaBUTh OTMETKY 3a KaX /bl HEMOJIHBIN
oTBeT. ECiIN yUeHUK HEOAHOKPATHO JOMOJIHSII OTBETHI APYTUX OJJHOKJIACCHUKOB,
TO MOKHO MOCTaBUTh €My OOIIYI0 OTMETKY 3a YPOK.

Ommemka «5»:

- J1aH TIOJIHBIN Y NMPaBUJIbHBIA OTBET HA OCHOBAHUH U3YUYECHHBIX TEOPUH,

- MaTepUal U3JI0KEH B ONPEAECIICHHON JIOTHYECKOH MOCIIEeI0BATEILHOCTH,
JIUTEPATYPHBIM SI3BIKOM,

- OTBET CAMOCTOSATEILHBIN



- BO3MOJKHA OJTHA HECYIIECTBEHHAsI OITHOKA.

OTMeTKa «4»:

- J1aH TOJIHBIN ¥ PaBUJILHBINA OTBET Ha OCHOBAHUH M3YUYEHHBIX TCOPHUH,

- MaTepuai U3JI0KEH B ONPEACICHHON MOCIEI0BATEILHOCTH,

- OTBET CaMOCTOSITEILHBIN
- JOMYIIEHBI 2-3 HEeCYIIECTBEHHBIC OIMOKH, HCIIPaBJIECHHBIE IO TPEOOBAHUIO

YUUTEISA, WIH J1aH HETOJHbIA U HEYETKUN OTBET.

Ormerka «3»:

- 1aH MOJIHBIN OTBET, HO MPU 3TOM JIONYIIIEHA CYIIECTBEHHAs OINOKA WU OTBET
HETOJIHBII, MTOCTPOECH HECBS3HO.

O1meTKka «2»:

- OTBET OOHAPYKUBAET HEMOHUMAHKE OCHOBHOTO COJIEpKaHUS Y4eOHOTO
Marepuana,

- IOMYIIICHBI CYIIECTBEHHBIE OIMOKH, KOTOPBIC YUAIIMNCI HE MOYKET UCIIPABUTh

MIPY HABOJSAIINX BOTIPOCAX YIUTEIS.

Dponmanvhas - KoHmpoaupywwiaa  6eceda  OOBIYHO  JTIOCTATOYHO
KpaTKOBpeMeHHa. Bompockl, kKak U BO BCAKOM Apyroit Oecene, TpeOyrOT KpaTKOro
OTBETA, ITOATOMY 3a OJUH TAKOW OTBET YUCHUKY CTaBUTh OILICHKY Heb3s. HyxHo
3apaHee HAMETUTh TEX YYCHHUKOB, OTBET KOTOPBIX BO BpeMs Oecelbl XOTST
OLICHUTh, W 3aJlaBaTh WM I1ICJICHAMPABJICHHO 3alUIaHUPOBAHHBIE [JIs1 Oecebl
Borpockl. OJIHAKO HE CIEAyeT 3aJaBaTh MOJPS BOIPOCH OJHOMY W TOMY XKe
yueHuKky. Paborats noimkeH Bech kiacc. @poHTanbHas 0ecella MOXKET COUYeTaThCs
C YCTHBIM Yy4Y€TOM 3HaHHWH, KOT/Ia HECKOJbKO YYAIIUXCS TOTOBSTCA K OTBETY Y
nocku. CIO0XXKHOCTh pabOThl 3aKJIIOYAETCS B TOM, YTOOBI HE yMyCKaTh W3 TOJIS
3peHHMS KJIacc, yYacTBYIOIIUM B Oecesie, M yJaluxcs, OTBEUAIOIINX Y JOCKHU.

3ader - 3TO METOJ YCTHOTO KOHTPOJS, KOTJa YYCHUKaM IPEIOCTaBISETCS
BO3MOXXHOCTh 00JIee JUIMTEIHLHO M OOCTOATEIIBHO OTBETHTH Ha Bompoc. OOBIYHO
3a4eT Ha3HA4YaeTCs BO BHEYPOYHOE BPEMSI; KJIACC MPU ATOM pa3ACisieTCs Ha JBE
WM TPU TPYMIBI, KOTOPhIE MPUXOJAT HA 3a4eT MO ouepeau B pazHoe Bpems. O

MPOBEICHUH 3a4€Ta YYUTEIh COOOIIAET 3apaHee, YTOObl ydalluecs MOIJIM K HEMY



MOATOTOBUTHCS. J1JIs1 MOATOTOBKY K 3a4€Ty YUUTEIh COCTABIISIET BOMPOCHI, a TAKKE
MpUMEpHBIE 3a7a4yd, PEKOMEHIYET JUTepaTypy, MPEIBAPUTEIBHO IPOBEPHUB,
UMeEeTCs JTU OHA B MIKOJbHOM OuOmuorexe. Cpoku MpOBENECHUS 3a4eTa JIOJKHBI
OBITh M3BECTHBI 3aMECTUTENIO JAMPEKTOpa MO y4ueOHO-BOCHUTATENHHOU padorte,
YTOOBI MOXKHO OBLIO PETyJIUPOBATh HATPY3KY YHAIIUXCS.

Krnaccuueckuii 3a4et nmpeaycMaTpuBaeT BbISIBICHUE YPOBHS 3HAHUM, YyMEHUMN
Y HaBBIKOB yYalllUXCsl BO BpeMs Oecesbl yueHuka ¢ yuuteneM. OH JaeT MmoJiHoe U
TOYHOE MpEeJCTaBIeHUE 00 ypOBHE OOYYEHHOCTH KaXKIOTO YYEHHKA, OJHAKO
OTHUMAeT MHOTO BPEMEHM, YTO BEAECT K MEPErpyKEHHOCTH KaK Y4YUTENs, TaK U
y4YCHUKA.

Ouyenusanue nucoMeHHOU padbomul

[lucbmeHHbIe pabOTHI MOJPA3NCNAIOT Ha TEKylIue (MPOBEPOYHBIC) U
UTOTOBbIE (KOHTPOJIbHBIE) PabOThI; MO0 BPEMEHM OHM MOTYT 3aHUMAaTh BECh YPOK
WJIU €0 YacCTh.

KMeTtomam nOHCbMEHHOM TMPOBEPKU  PE3yJIbTATOB OOYYEHHUSI OTHOCSTCS
MMCbMEHHAsI KOHTPOJbHAsl padota Ha 45 MuH, mpoBepouHbie paboTel Ha 10-15
MUH (Hampumep, pelieHre pacueTHBIX 3a7a4), MMChbMEHHbIC IOMAITHUE 3a]IaHuUsl,
MACbMEHHBIN YUY€T 3HAHUN OTIENbHBIX YYAUIUMXCS MO KapTOouKaM, XMMUYECKHUE
JTUKTAHTBhI, 33JJaHUsI TECTOBOT'O TUIIA U T.II.

[ToaroToBka yyanmxcsi K KOHTPOJIbHOU padOTe yalle BCEro OCYIIECTBISIETCS
Ha o00oOmaronmmx ypokax. O TpOBENEHWHM KOHTPOJBHOW pPabOThI ydaluxcs
NpeaynpexIatoT 3apaHee, YTOObl OHU MOTJIM TOATOTOBUTHCS.

CopnepxaHue KOHTPOJBLHOM pabOThl OXBaThIBAET BECh HamOOJIee BaXKHBIN
MaTepuan KOHTPOJMpPYyeMOW TeMbl. B Takoil OoybIION KOHTPONBHOU paboTe
3aIaHUsl JIOJDKHBI OBITh €IUHBIMHU JUISl yYallluXcs BCeX ypoBHeEW pa3Butus. B
KOHTPOJIbHYIO paboTy pPEKOMEHAYeTCS BKIIOYaTh pPa3HOOOpa3HbIe 3aJaHUS:
00001IaIme BOMPOCHI, KAYECTBEHHBIE M pPACUETHBIE XHMHYECKHE 3a]layW,
LEMOYKU TNpPEeBpallleHuid, TeCTOBble, rpaduyeckue 3agaHus u T.4. Heobxomumo
WCITIOJIb30BaTh HAWOOJIbIIIEe YMCIIO BApUAHTOB. TeTpaau AJiT KOHTPOJIBHBIX paboT

SBJISIIOTCSL  JIOKYMEHTOM, KOTOPBIA MOXET OBITh MNPOBEPEH aJIMHHHUCTpaIuen



IITKOJTB ¥ MHCIIEKTOPOM OT/IeNIa 00pa30BaHus, TOITOMY TETPAIU ISl KOHTPOIHHBIX
paboOT IOKHBI XPAHUTHCS B XUMUYECKOM KaOWHETE B TEUEHUE yUeOHOT0 roja.

[Ipu olieHMBaHUM OTBETA y4aIllerocsi HEOOXOJIMMO YUYUTHIBATh Kaue€CTBO
BBITIOJTHCHUSI pa0OTHI TIO 33/ TaHHSIM.

Konmponvnaa paboma oyenueaemcs 6 yeiom.

OtrMeTKa «5»: 1aH NOJHBIN OTBET HA OCHOBE MU3YyUYEHHBIX TEOPHil, BO3MOKHA
HECYILIECTBEHHAs OIIMOKa.

OtrMeTKa «4»: 1OMyCTUMA HEKOTOPAas HETOJIHOTa OTBETA, MOXKET OBITh HE
0oJiee TBYX HECYIIECTBEHHBIX OIIMOOK.

O1meTka «3»: paboTa BBINOJHEHA HETIOJHO (HO HE MEHEE YeM Ha TPETh),
UMEIOTCs He 00Jiee OHOM CYIIECTBEHHOM OITMOKHU U 2-3 HECYIIeCTBEHHbIE.

OT1MmeTKka «2»:paboTa BHIMOJHEHA MEHBIIIE YEM HA TPETh, UMEETCS HECKOJIBKO
CYIIIECTBEHHBIX OLITHUOOK.

Bo3moskHa ciemyroiias cucteMa OleHUBaHUsI KOHTPOJIBHOM paboThI O
NATUOAIIIEHON CUCTEME:

IIPU BBIMOJHEHUHU YueHUKOM OT 96 10 100% paboThl CTaBUTH OTMETKY «5»;

oT 76 10 95% paboThI - «4»;

oT 50 1o 75% - «3»;

ot 20 10 50% - «2».

[Ipu olieHKE BHIMOTHEHHUS TMCbMEHHOW KOHTPOJbHON pabOThl HEOOXOAMMO
YUYHUTBIBATH TPEOOBAHMS €IMHOTO OpPorpaduyecKkoro pexxuma.

Ouenuganue mecmoegvix padbom

TecThl, cocTodilne U3 MSATA BOMPOCOB MOXKHO HCMOJB30BATH IMOCIE
U3ydeHus: Kaxzaoro marepuana (ypoka). Tect uz 10—15 BompocoB ucnonb3yercs
JUTSI IEPUONIECKOTO KOHTPOJIS.

Tect 13 20—30 BommpocoB HEOOXOIUMO UCITOIB30BATh JJISI HTOTOBOTO
KOHTPOJIS.

HpI/I OICHNBAHHWU NCIIOJIB3YCTCA CIICAYIOIIAasA MIKaJja:



JUTSl TECTA U3 TISITH BOMPOCOB * HET OMIMOOK — OTMETKA «5»; * OHA OITNOKA —
OTMETKA «4»; * IB€ OLITMOKN — OTMETKA «3»; ® TpHU OIIMOKU — OTMETKA «2)».
Ecnu onenka BeIcTaBiseTcss B popMe 3aueT/He3auyeT, TO 3a4eT CTaBUTCS MPHU
BeimosiHeHnn 70% 3amanuii. Takas Qopma OICHKHM HCIONB3YeTCs, €CIU TEeCT
COJICP)KUT YIIPaKHEHUsI Ha pacrio3HaBaHUE.
Ecau TecT orieHnBaeTcs 1Mo nATHOAIIBHON CUCTEME, TO CTaHIapTHBIE
KPUTEPUH OLICHOK TaKOBBI:
91-100% - otmeTka «5»; 81-90% - oTmeTKa «4»; 80-70% - oTMeTKa «3»;
Hmwke 70% - otMeTka «2».
Ouenka ymeHuil pewiams paciemuule 3a0a4u
OtmeTKka «5»:
. B JIOTUYECKOM paccyicoeHuu U PelieHUH HET OLNOOK,
OtmeTKka «4»:
. B JIOTHYECKOM PACCYKJICHUHU U PEIICHUH HET CYIIECTBEHHBIX OIMOOK,
. JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OLINOOK
Ommemka «3»:
. B JIOTMYECKOM PaCCy>XJICHUU HET CYIIECTBEHHBIX OIIMOOK.
. JOTyCKaeTCs CYIIEeCTBEHHAs OIMOKa B MaTeMaTHICCKUX pacueTax.
OTMmeTKa «2»:
. UMEIOTCS CYIIECTBEHHBIE OIIMOKHU B JJOTUYECKOM PACCYKJICHUH U

PELICHUMU.

Ouenka IKcnepumMenmanbHbIX yMEHUil (6 npoyecce 6bINOJIHEHUA
NpaKmMu4ecKux pabom no UHCMpPyKyuu)

[IpakTryeckue paboThl MO XUMHUH BBITIOJHSIOTCS B TETPAASX JJIs
nmpakTudeckux padot. [Ipu orleHMBaHUM OTYETA MO BHIMOJHEHUIO MTPAKTUYECKON
paboThl 0c000€ BHUMAHHE YACISIETCS KAYECTBY U MOJTHOTE CAMOCTOSITEIHHBIX
BBIBOJIOB yueHUKa. Kon4ecTBO MpakTUueckux paboT OMpeiesieHO B MporpamMmme.

B Tedenne yueObHOTrO rosa TeTpaau sl IPaKTHIECKUX pabOT XPAHHUTCS B IIKOJIE.

OTMeTKAa «5»:



*OKCTIEPUMEHT BBITIOJIHEH MOTHOCTHIO. CrIeTanbl TPaBUIbHBIC HAOTIOACHUS U
BBIBOJIBI,

* SKCIIEPUMEHT OCYIIIECTBJICH M0 TUIaHY, C YYETOM TEXHUKH 0€30MacCHOCTH U
mpaBujI padOTHI C BEMIECTBAMU U IPHOOPaMH,

* IPOSIBJICHBI OPTraHU3AI[MOHHO-TPYOBbIE YMEHUs (MOIEP>KUBAETCS YUCTOTA
pabouero MecTta, MopsAI0K Ha CTOJIe, SKOHOMHO HCIIOIb3YIOTCS PEAKTUBBI).

* JlonymieHsl He 6oJiee IByX HECYIIECTBEHHBIX OMMOOK MPHU 0(hopMIIECHUN
paboThI.

OT1meTka «4»:

* paboTa BBINIOJHEHA, CHAEJAHBl TPABUIbHBIC HAOIIOJECHUS W BBIBOJIBI:
HKCIIEPUMEHT BBITIOJTHEH HEMOJHO WM HAOJII0IAI0TCSl HECYIIECTBEHHBIE OIMOKHY B
paboTe C BenlecTBaMu U IPUOOpPaAMH.

Ot1meTtka «3»:

* OTBET HEMOJIHbIMA, padoTa BBHINOJHEHA NPABWIHBHO HE MEHEe, 4YeM
HAIlOJIOBUHY, JOMYIICHA CYIIECTBEHHAs OIMMOKa (B XOJ€ OKCIICPUMEHTa, B
oObsicHeHUH, B odopmieHun paboTel, mo Th mpum pabore c BemecTBaMH M
npudopamMu), KOTOPYIO Y4YallMKCS HCIPaBIsSeT MO TPEOOBAHUIO YUYUTES.
Jomyckaetcst opopmieHre paboThl O€3 3aMich YpaBHEHUN PEaKIIUi.

* DKCIIEPUMEHT MTOJIHOCTHIO BBITIOJIHEH B COOTBETCTBUU C MHCTPYKIIUSIMU U
MpaBWJIaMHU TEXHUKU 0€30MMacHOCTH, HO paboTa He opopMIIeHA.

OT1meTka «2»:

*BrInosHeHO MEHEe MOJTOBUHBI PaOOTHI;

* IONYIIICHBI JIBE WIJIA 00JIee CYIIEeCTBEHHBIC OMMOKHU B XOJI€ IKCIIEPUMEHTA, B
o0BsicHeHuH, B oopmiieHun pabotsl, mo Th mpu paboTe ¢ BemecTBaMu u
npudopamu), KOTOpbIE y4alUicsa HE MOKET UCTIIPABUTb.

Ouenka ymeHnuii pewiams IKCnepuUMeHmMaaIbHble 3a0a4u

[Tpu orieHKE TOTO YMEHUS CIEAYET YUUTHIBATH HAOIOACHUS YUUTENS U
MPEABSBISICMbBIC YUIAIIUMCSI PE3YJIbTaThI BHITOJTHCHHS OITBITOB.

Ommemka «5»:

e Ilnan pEUICHUA 3aaa49 COCTABJICH ITPAaBUJIbHO,



* OCYUIECTBJICH 000D XUMUYECKUX PEAKTUBOB M 000PYIOBAHHUA,
* S3KCHEPHUMEHT BBIIOJIHEH MOJHOCTHIO,
* JIaHO MOJIHOE OOBICHEHHE U CJIeTaHbl BHIBOJIBI.
Ommemka «4»:
® IUIaH PEIICHUS COCTABIICH MPABUIIBLHO,
® OCYIIECTBIICH MOA00P XUMUYECKUX PEAKTUBOB U 000PYIOBaHUS,
® HKCIIEPUMEHT BBITIOJHEH MOJHOCTHIO,
® JIOMYIICHO HE 0oJiee ABYX HECYIIECTBEHHBIX OMMUOOK (B O0BSICHCHUH U
BBIBOJ/IAX).
Ommemka «3»:
®  [UJJaH PEIICHUS COCTABJIEH NPABUIBHO,
®  OCYIIECTBJIEH TOAOOP XMMUYECKUX PEAKTUBOB U 000PYI0BaHUA,
®  OSKCIEPUMEHT BBIIOJIHEH HE MEHEE, YEM HAIIOJIOBUHY, JIONYIIEHA
CylIeCTBeHHas OIIMOKa B 0ObSICHEHUU U BBIBOJAX,
®  DBKCIEPUMEHT BBIIIOJHEH MMOJIHOCTBIO, OTYET HE COCTABIIEH
e  JIONYILIEHbI HAPYIIECHUS TEXHUKU O€30MaCHOCTH, IKCIIEPUMEHT BBITIOJHEH
MOJIHOCTBIO, CIETaHbl HECYIIECTBEHHbIE OIIMOKU B OOBSICHEHUH U BHIBOJAX.
Ommemka «2»:
e  JIONYILIEHHI 1B U Oosiee OMMOKY (B MJIaHE PEIICHMs], B TOJ00pe
XUMHUYECKUX, PEAKTUBOB U 000pYAOBaHUs, B OOBSICHEHNUU U BBIBOJAX).

®  JIONYIICHBI HAPYIICHUS TEXHUKHA 0€30MacHOCTH

YUYEBHO-METO/IMYECKOE OBECIIEUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumusi, 10 xkmacc/ I'a6puensa O.C., OOIecTBO ¢ OrpaHUueHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obiecTBo «M31aTenbcTBO
«IIpocseieHue»

» Xumus, 11 xkmace/ I'a6puensia O.C., OO1iecTBO ¢ OrpaHUYeHHON



0TBEeTCTBEHHOCTHIO «IPODAY; AkunonepHoe obmectso «M3narenbcTBo

«IIpocemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumus Metoaudeckoe mocodre — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 ron.
2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XuMHsI B TECTAX, 3aa4ax,
ynpaxkHeHusx. 11 kmace» — M.: Jlpoda, 2023 rog.
3. O.C.T'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xiacc:
KoHTposibHbIE 1 TpOBEpOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas
kHUTa 1 yauteiasi». Yacts 1 — M.: Jlpoda, 2019 rog.
5. O.C.I'abpuenss, I'.I".JIeicoBa, A.I'.Beaenckas «Xumus 11 kmacc: HactonpHas
KHHTa JuIst yautens». Yacts 2 — M.: llpoda, 2022 ro.
6. O.C.I'abpuensn, [1.B.Pemeros, .I".OctpoyMoBa «3agaun 1o XUMUU U
croco0nbI ux pemeHus» - M.: «poda», 2021rox.
7. B.I'. lenncoBa «Xumus 11 kinacc noypodHbie MIaHbl 10 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpagy Yuurens 2018rom.
8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kmacey, - M.:
Ok3ameH, 2019r.
9. O.C.I'abpuensin, N.I'.OctpoyMOB « XUMHUYECKUIA SKCTIEPUMEHT B 1mkoje 11

Kkiacc»; - M.: [Ipoga. — 2019 rox.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETHU UHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u cailT ais yaurtens «5 uay Ha ypok
XUMHUH
http://him.1september.ru Enunas xomnexuust L{IOP: IlpeameTnas kosuiekius
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHo-HayuHbIE



skcriepuMenThl: xumus. Komnekus Poccuiickoro o0mieo06pa3oBaTeabHOro
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onummnmaga mKOJILHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XUMHs: JJIEKTPOHHBIN YYEOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: JICKTPOHHBIN yIeOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUTEHK: XUMUS
http://www.chemistry.ru Jluctaniimornsasi oTuMIIMaaa o XuMHUU:

TEJIEKOMMYHUKALIMOHHBII 00pa30BaTeIbHBIN IPOEKT
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