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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoit denepanuun», TpeOoBaHUN K pe3yibTaTaM OCBOCHHMS
dbenepanbHOl 00pa30BaTENIbHOW MPOTPAMMBI CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAapPCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom KoHueniuu npemnojaBaHust yueOHOTo
npeaMeTa «XuMus» B 00pa3oBaTesibHbIX opranuzanusax Poccuiickoit denepanuu,
peanu3yroX OCHOBHBIE 00pa30oBaTeIbHbIE MPOrPAMMBbI, U OCHOBHBIX MOJOKEHUN
«Crtparerun pasButus Bocnutanus B Poccuiickoit @eaepanun Ha niepuos a0 2025
roja» (Pacnopsoxenue IpasutenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/OB K pa3paboTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oO1ielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS O0Y4YaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxenuss GI'OC COO o B3anM0OOYCIOBICHHOCTU IIENEH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHU3allK, SBISETCA HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpIIAOIIUM ATalloM peaau3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO O00pa3oBaHHA. OJTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYPHI
YeJI0BeKa, a TAKXKE IKOJOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO
U TPUPOJHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOyYarONIUXCs Ha
YPOBHE CpeHEro 001ero o0pa3oBaHus CPpeACTBAMH YICOHOTO MpeIMeTa « XUMHUS»,
COJIepKaHUE M IOCTPOEHUE KOTOPOTO OMPENEJIEHBl B NPOrpaMMe IO XUMHUHU C
yaéToM crenu@uKkd HayKd XAMHH, €€ 3HAYeHUS B TMO3HAHWUM TPHUPOABI U B
MaTepuaibHON KM3HHU OOILECTBA, a TaKXKe ¢ YYETOM OOIIMX Iiesiel ¥ MPUHIIUIIOB,
XApaKTEpU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOIIero
oOpazoBanus B Poccuiickoit denepariu.

XuMusl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UTPaeT OCoOyI0 poJib B
COBPEMEHHOM IMBWIM3ALIUK, B CO3JaHUU HOBOM 0a3bl MaTE€pUAIbHON KYJIbTYPBHI.
Ona BHOCHT CBOY BKJIJl B (DOPMHUPOBAHHE PAITMOHATIEHOTO HAYYHOTO MBIIIIJICHUS, B
CO37laHUE LIEJIOCTHOIO MPEACTABICHUS 00 OKpYXalolEM MHUpPE KaK O €JUHCTBE
IPUPOJIBI U YeNIOBEKa, KOoTopoe (opMHpyeTcs B XMMHH Ha OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHpA, OCO3HAHHUS B3aMMOCBSI3H MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JaCTSIMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS C APYTUMHU €CTECTBEHHBIMM HayKaMH, XMMHS CTajia
HEOTHEMJIEMOHN YaCThI0 MUPOBOU KYJIbTYpPbl, HEOOXOUMBIM YCIIOBUEM YCIIECIIHOTO
TpyJla W >KU3HHU Kaxjoro wieHa ooOmectBa. CoBpeMeHHas XUMHS Kak Hayka
co3ujaTeNbHas, KakK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha peIlIeHHE
I00adbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B cootBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YpOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIBTYPHYIO TOJATOTOBKY
oOydJaromuxcs, HEOOXOJUMYH UM JUIsi  BBIPAOOTKM  MHPOBO33PEHUYCCKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOTKCHUS
00pa3oBaHUs B Pa3JIMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTtaBistoniuMu  TipefMeTra  «XUMHS»  SBIAIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHudeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHUCTEMa
3HAHUU M0 HEOPTAaHMYECKONW XUMUHM (C BKIIFOUCHHUEM 3HAHUN M3 OOIICH XMUMUU) U
oprannyecko xumuu. @opMHUpOBaHUE JAHHOW CUCTEMBbl 3HAHWUU MPU W3YyUYCHHU
npeaMeTa o0ecleunBacT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIECTB HA OCHOBE OOIIUX MOHATHIA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» copmupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0Jla K U3Y4YeHHIO Yy4eOHOro wmarepuaia u oOycClOBJeHa
UCTOPUYECKM  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HA  ONpPENEIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHMHUHU BEUIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTraHHYECKUX
COCIMHEHUN, a TaKkKEe Ha YPOBHE CTEPEOXUMHUYECKMX M DIIEKTPOHHBIX
NpeICTaBIeHUH 0 CTpoeHuu BerlecTB. CBefieHus: 00 U3ydyaeMbIX B KypCe BellecTBax
JAI0TCSl B Pa3BUTUU — OT YIUVIEBOJOPOJOB 1O CIOKHBIX OMOJOTHUYECKU aKTUBHBIX
coequHeHuM. B Kypce  OpraHM4eckom — XMMHM ~ [OJYYalOT  Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAILHBIC
MPEICTABICHUS O XUMHUYECKOUN CBS3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU pPEAKIUU.

[log HOBBIM yrJiOM 3peHuss B ImpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsi M3YUYEHHbI Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKUN Marepuand ¢ (PaKTOJOTUYECKUE CBEJEHUS O BEIISCTBAX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOIIas W HeopraHudeckas
XUMUSD» O0ydYarolmuMcsl TMPEIOCTaBIsACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOIOJIOTMYECKUX TMO3UIIUH,



riyoke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIUMH H3TOro 3akoHa — OT
000011aro1el 10 0O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHMX BEILIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XUMHYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOoTeKaHus fonosusercs B kypcax 10 u 11 knaccoB aneMeHTamu
COJIepKaHMsI, MUMEIOIIUMU KYJIbTYpOJOTUUECKUN M TPUKIAIHOM XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3M XUMHUU C JPYTUMH HayKamH,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIBHON U IIPAKTUUECKOU AEITEIBHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B 00JIACTU TEOPUU
U IPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO U JMYHOCTHO 3HAYUMBIX IMpoOJieMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICITMBATH HH(POPMAIINIO U IPUMEHSTH €€ JJ1sI TOTIOJIHCHUS 3HAHU,
pelIeHns UHTEIJIEKTYalIbHBIX U AKCIIEPUMEHTAIBLHBIX UCCIIEI0BATEeILCKUX 3a1a4. B
[EJIOM CcofiepKaHue y4eOHOro mnpeamera «XUMUS» JAHHOTO YPOBHS H3Yy4Y€HUs
OpPUEHTUPOBAHO Ha (GOPMUPOBAHUE Y 00YHAIOIIUXCS MUPOBO33PEHUYECKONH OCHOBBI
JUIT TIOHUMaHusi (PUIOCOPCKUX WJIeH, TaKuX Kak: MaTepualbHOE EIUHCTBO
HEOPraHMYEeCKOr0 U OPraHUYeCKOro MuUpa, 00yCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM M CTPOCHHEM, IIO3HABAEMOCTb TPUPOJAHBIX ABJICHUN TyTEM SKCIIEPUMEHTA
U pEIIeHUs TMPOTUBOPEYHM MEXIy HOBBIMU (aKTaMU U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJOTUYECKHUX MpoldieM, a
TaKKe mpobsiemM cOepekeHHs] IHEPTeTUUECKUX PECYPCOB, CHIPbs, CO3/JaHUs HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3agady  BOCIHMTAHMWS, pa3BUTHA UM COLMATIU3AIUU
oOy4Jaromuxcsd TPUHITHIE MPOrpaMMON MO XUMHH TOJIXOJBI K ONPEIEICHUIO
colepKaHUs ¥ TOCTPOSHUS TMpeAMeTa MpeaycMaTpuBaioT (HOpMHpPOBaHUE
YHUBEPCAJIBHBIX YUYEOHBIX ICUCTBHM, UMEIONTNX 0a30BOE 3HAYCHUE ISl PA3IMYHBIX
BUJIOB JEATCIbHOCTU: pelIeHus MpoOjeM, IIOMCKa, aHanmu3a H 00paboTKH
uHOpMaIK, HEOOXOAMMBIX JJisi TPUOOPETCHHS] OMNBITA MPAKTUYECKOH W
HCCIIEIOBATEIBCKON JIEATEIbHOCTH, 3aHUMAIONIEN Ba)KHOE MECTO B MO3HAHHUU
XUMUHU.

B mpakTtuke mnpenomaBaHHMs XMMHHM KakK Ha YpPOBHE OCHOBHOI'O OOILETo
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus, IPH ONPECICHUH
COJIEpKATEeNIbHOM XapaKTepUCTUKU LeJied M3y4YeHUs MpeAMETa HalpaBICHUEM
MEPBOCTENEHHOM 3HAYMMOCTH TPAJUIMOHHO MNpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOW HAYKU KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKON
NEATENIbHOCTU YeJOBEKa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKH 3PEHHUSI TAKOW MOAXOJ K OMNPEICIICHUIO UEICH H3YUYCHHS
npeaMeTa SIBJISIETCS BIOJHE OMPaBIaHHbBIM.



CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMU LIEJSIMH HM3YyY€HHUs MpeaMera
«Xumusi» Ha 6a3oBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XMMHUYECKMX 3HAHUM KAk  BaKHEHIIeH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpaA, B OCHOBE KOTOPOH
JeXaT KIIOUYeBbIC MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHE M TMOHHMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOT0 XapakTepa, 03HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIECTB U XUMUUYECKUX PEAKIIN, HEOOXOAUMBIX JIJI1 TPUOOpETCHUS] YMEHU N
OPUEHTHPOBATLCS B MHPE BEIIECTB W XUMHUYECKUX SIBJICHUN, HUMEIOIINX
MECTO B MPUPOJIC, B MPAKTUYECKON U MOBCETHEBHOMN KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMMHUYECKOIO0 JKCIIEPUMEHTAa, COOJIIOJICHHEM  MpaBuil
0e301acHOro O0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ stum, conmepikaTelibHasi XapaKTepUCTUKa 1eJIel U 3a/1ay U3y4eHUs
peIMeTa B porpaMmme 1o XMMUU YTOUHEHAa U CKOPPEKTUPOBaHa B COOTBETCTBUH C
HOBBIMHU TPUOPUTETAMHU B CHCTEME cpenHero oodumiero obpazoBaHusi. CeromHsi B
NPEenojaBaHuy XUMUU B OOJIBIIEH CTeNeHH OTAAETCs NPeIOUYTeHUE MPAKTUYECKON
KOMIIOHEHTE  COJlep)KaHHusl OOy4eHHs, OpPUEHTHPOBAHHOW HAa MOJTOTOBKY
BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliy, BIAJCIONIEr0 HE Ha0OpoOM
3HaHUM, a (DYHKIIMOHAJIBbHON TPAMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHUSIMHU
AKTUBHOTO MOJYYEHHUs 3HAHUHN U MIPUMEHEHUS UX B PEATbHON JKU3HU JJIS PeIIeHUs
NPAKTUYECKUX 3a7a4.

B cBs3u ¢ 3THM Npu U3ydeHUH IpeAMeTa « XUMUs» TOMUHUPYIOIIEe 3HaYCHUE
NpUOOPETAIOT TAKUE 1IEJIU U 3a]1a4yH, KaK:

azanTamnus 00y4yarouuxcsi K yCJIOBHUSIM TUHAMHUYHO Pa3BHBAIOILIETOCS MUPA,
dbopMuUpOBaHME  WHTEJUIEKTYyaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KHU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0Oyd4aromuxcsi KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIETEHIM), UMEIOINX YHHBEPCAJIbHOE 3HAUYECHHE IS Pa3IMYHbIX BHUJIOB
JESTENBHOCTH: PEIICHUs MPOoOIeM, TOUCKa, aHaM3a U 00paboTKKM HWHQPpOpPMAIIHUH,
HEOOXOIUMBIX I IPUOOPETEHUS OIBITA JACATETHPHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B NO3HAHUM XHMHH, a TaKXe IJis OLUEHKH C MO3UIMH 3KOJIOTHYECKOM
0€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX ITPOLIECCOB HA OPTraHU3M
YeJIoBEeKa U MPUPOJHYIO CpENy;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTECIUIEKTYAJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00YUYaIOIIMUXCS: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C JKMU3HEHHBIMH MOTPEOHOCTSIMU, UCITOJIB30BATh
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHH IS TMOMCKA W aHalu3a y4eOHOW U
HAyYHO-TIOMYJISIPHON HH(OPMAITUH XUMHYECKOTO COJICP KAHMS;

(dbopMHUpOBaHUE U PA3BUTHE Y O0YUAIONTUXCS aCCOIMMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, AaKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHUHM W TPOBEICHUH XUMHUYECKOTO
OKCIIEPUMEHTA;

BOCIIMTAaHUE Yy oOOydJarommxcs YOS KJAEHHOCTH B TYMaHUCTHYECKOU
HAIPABJICHHOCTH XWMHH, €€ Ba)XHOW pPOJM B PEIICHWHM TJIOOANBHBIX IMPOoOIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUS YHEPTETUYECKUX PECYPCOB U
COXpaHECHHUS TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIICHUS K TPHUPOAC M CBOEMY 3JI0POBBIO, a TaKKe IMPUOOPETEHUS OIBITA
UCIIOJIb30BAHMS TTOJYyYEHHBIX 3HAHWW JUIS TPHHITHS TPAMOTHBIX PCIICHHUNA B
CUTYaIUSIX, CBI3aHHBIX C XHMHUYCCKUMU SIBIICHUSIMH.

B yueOHOM maHe cpeaHero oOmEero ooOpa3oBaHUS MPEAMET «XHMHS
0a30BOro ypOBHS BXOJHUT B COCTaB MpeaAMETHON 00jacTh «EcTecTBEHHO-Hay4YHbBIC
IPEIMETH.

OO611ee YncIo YacoB, OTBEAEHHBIX JIJISl M3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooiero oopasosanus, cocraiseT 68 wacos: B 10 kinacce — 34 yaca (1 uac
B Hegento), B 11 kinacce — 34 yaca (1 4ac B Helelo).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHU4eCKOH XUMUM

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIYYeHHMH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTPOECHHUS OPraHUYECKHUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MookeHUs1. CTpyKTypHbIE (HOPMYJIbI
OpraHMYecKuX BellecTB. [ omosorus, wuzomepus. XHUMHYECKass CBA3b B
OpraHUYeCKUX COCAMHEHUSIX — OJIMHAPHBIE U KPaTHbIE CBA3H.

[IpencraBinenne o kinaccU(pUKAMK OpraHMYecKux BemiecTB. HomeHknaTtypa
OpraHMYeCKUX COEIMHEHUN (CHCTeMaThyeckas) ¢ TpUBHAIbHBIE Ha3BaHUSA
BaXXHEHIINX MPEICTaBUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEHHMS BEIIECTB W HX MpPEeBpaIleHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTEpHalaMH Ha X OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OpPraHMYECKUX BEHIECTB, HAOJIOJEHHWE U OIHCaHUE
JEMOHCTPALlMOHHBIX OMNBITOB MO MPEBPALICHUIO OPraHUYECKUX BELIECTB IIPU
HarpeBaHuu (TUIaBJiIeHUE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeTaH u 3TaH —
NPOCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMeUIeHHUsT U TOpPEHHs), HAXOXKIEHHWE B IMPUPOJAE, IMOIYyYECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN pAl. DTUIECH U MPONUIEH —
NPOCTEHIIINE TPEJCTABUTEIN AalKEHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApPATAUUM, OKUCICHHUS W
MIOJINMEPU3ALINH ), TIOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 m MetunOyranuen-1,3: cTpoeHue, BakHEHIIne
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloiyueHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHUECKUN psifl. ALIETUIICH
— MPOCTEUINMH MNPEICTABUTENb AJKHHOB: COCTAaB, CTPOCHHE, (U3UYECKHE H
XUMUYECKUE CBOMCTBA (peaklUy TUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUApPATAIUH,
rOpeHus), MOJIyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (uU3NYECKHE M XUMHUYECKHE CBOICTBa
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOJIYYEHUE U pUMEHEeHUe. 1o.yon:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceolucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), noJydeHue u npumenerue. TOKCUIHOCTb apEHOB.



I'eneTnyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIIEKAIMMHA K Pa3INYHBIM
KJ1accam.

IIpuponHble UCTOYHUKHU YriIEeBOAOPOAOB. IlpupoaHbli ra3 W MOIyTHBIE
He(Tanble ra3pl. Hedth m e€ mpoucxoxaeHue. CrocoObl mnepepaboTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTAIUTUYECKUW), mnuposu3. I[lpoaykTsi
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BELIECTB W MX IPEBPALLCHMIA:
O3HAKOMJIEHHE C 00pa3liaMu IJIACTMACC, Kay4yKOB U pe3UHbI, Kojutekiuu « HedTob»
U «YTOJIbY», MOJAEIUPOBAHUE MOJIEKY] YIVIEBOAOPOAOB U IajJOr€HONPOU3BOIHBIX,
NPOBEJICHNE IPAKTUYECKON pabOThI: MOIYyUYEHUE ITHUIICHA U U3YYEHHE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Boluncnenuss mo ypaBHEHHMIO XUMHUUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOJYKTA PEAKIMUU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIH MPOTYKTOB PEAKITUN ).

Kucaopoaconep:xkammue opraHn4ecKue coenHeHus

[IpenenbHble OMHOATOMHBIE CHHUPTHL. METaHON MW 3TAHOJ: CTPOCHHE,
dbu3nvYeckue M XUMUYECKHE CBOWCTBA (pEaKIMU C aKTUBHBIMU METaJlJIaMU,
rajoreHoBOJAOpOJAaMHU, TOpPEHHE), IpPUMEHEHHE. BomOpoJHBIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHoIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKA.

MHOroatoMHble  COUPTHL. DTWICHIJUKOIb W  T[JIUUEPUH: CTPOECHHUE,
dusznueckre W XUMHUYECKHME CBOMCTBa (B3aMMOJICWCTBHE CO IIEIOYHBIMU
MeTajulaMHi, KayeCTBEHHAsl peaklMsi Ha MHOTOaTOMHBbIE CHUPTHI). JleiicTBue Ha
opraHu3M 4enoBeka. [[pumMeHeHue riuiepruHa U 3THICHTJTUKOJIS.

deHoy: CTpOCHUE MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOMCTRA.
Toxcuunocts eromna. [Ipumenenne Gpenona.

Anpneruapl U kemowuwvl. Dopmanpaeruj, ameTanbAETHA: CTPOECHUE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMHM OKHUCIEHUS M BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MPEIETbHBIE KaPOOHOBBIE KUCIOTHI. MypaBbrHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCJIOT, peakius dTepudukanun), moiayueHue u npuMenenne. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOLIEE JEHUCTBHE.

Crnoxnple >QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ umaponm3
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, Kkiaccuukaunus  yrieBojaoB  (MOHO-, Ou- U
nonucaxapupl). [1I0K03a — MPOCTEUIIMN MOHOCAaXapu: OCOOCHHOCTH CTPOCHUS



MOJIEKYbI, ((PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOACHCTBHE C THIPOKCHIOM
menu(Il), okucnenne amMuadHbIM pacTBOpoM okcujia cepedpa(l), BoccraHoBieHue,
OpOXKEeHHUE TII0KO03bI), HAXOXKACHUE B MPUPO/IE, TPUMEHEHHUE, OMOJIOTHUYECKasl POJIb.
dotocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemntonosa kak npupoansie nonumepbl. CTpoeHHe KpaxMalia u
neuttoiao3bl.  dusnyeckue W XMMHYECKHE CBOWCTBa Kpaxmana (THAPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB M HX MPEBPAIICHUN:
npoBeicHUE, HAONIOJIEHWEe U OIMCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCICHHE 3TaHOJIA
okcugmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaernnoB (OKuUCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmenu(ll), B3ammopeiicTBUEe Kpaxmana C HOIOM),
IPOBEICHUE TPAKTUUECKON pabOThI: CBOKWCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Bobruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WIJIH MPOYKTOB PEAKITUN ).

A3oTcoaepxKanue OpraHnyecKue COeTMHEHNUS.

AMUHOKHCTOTHI Kak aM(OTepHbIe OpraHudeckue coeuHeHus. dusnveckue u
XUMHUYECKHE CBOWCTBA aMHHOKHCIOT (Ha MpUMeEpe TIiuLMHA). buonorunueckoe
3HaYeHHe aMUHOKHUCIOT. [lenTuasbl.

benkn kak npupoaHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHusd. llepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OCIKOB:
TUIPOJIN3, ICHATYpallns, KAUeCTBEHHbIC PEaKluy Ha OENKH.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YyYEHHS BEUIECTB W HMX MPEBpPALICHUN:
HaOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATypalusi OJIKOB MpU
HarpeBaHHM, [IBETHBIC PEAKIIUN OCIIKOB.

BricokoMoOJIeKYyJISIPHbIE COeINHEHUSA

OCHOBHbBIE TOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3ALNN, CPEAHAS MOJICKYIISIpHAs
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYISIPHBIX COCIMHEHUN —
MOJIMMEPHU3aLUS U ITOJUKOHACHCAUS.

OKCIEpUMEHTAJIbHbIE METOJbl M3YYEHHS BEUIECTB W HMX MPEBpAILCHUN:
03HAKOMJIEHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBA3EH ITPU U3YUYEHUH OPTAaHUYECKON XHUMUU B
10 iacce OCYIIECTBISIETCSI 4Yepe3 WCIOJb30BaHME KaK OOMIMX ECTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU I OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOmIue ecTeCTBEHHO-HAYYHBIC TOHATHA: SIBICHUE, HAYYHBIA (PaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, Kiaccu(uKauus, NepUOAMYHOCTb, HAOII0CHHE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dusuka: Marepus, DSHEpPrus, Macca, aToM, DJEKTPOH, MOJIEKYIIa,
IHEPreTUUECKU YpOBEHb, BELIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE
BEIIeCTBa, (PU3MUECKHUE BETMUNHBI U SAMHUIIB UX U3MEPECHHS.

buonorus: kierka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dorocuHTE3, OHMONOTMYECKH AaKTUBHBIC BemiecTBa (O€NKH, YIICBOIbI, YKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE TOPOJIbI, TIOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: MNHIIEBBIE TMPOIYKTHI, OCHOBHI PAMOHAIBHOTO MHUTAHHS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE TMperapaThl, MaTepHallbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XUMHUYECKUA 3IEMEHT. AToM. Sapo aroMa, H30TONBL. OJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKHE YPOBHHU, MOJYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB IO OpOUTanIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(PUTYpaALIUsS AaTOMOB.

[Tepnognueckuii 3akoH u [leproanyeckas cucremMa XUMHYECKUX 3JIIEMEHTOB /.
N. MenneneeBa. CBsizb nepuoauyeckoro 3akoHa u Ilepuoamdeckoil CHCTEMBI
xuMuuecknx aeMeHToB J[. . MeHnneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBONCTB XHMHUYECKHX D3JIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIMIaM M MEPHOJIaM.
3HavyeHUe NEPUOIUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKass CBA3b. BUIbl XUMHUUYECKOW CBS3HU
(koBaJICHTHAsT HEMOJISIpHAs W TOJIApHAs, MOHHAs, MeTajuindyeckas). MeXaHU3MBbI
oOpa3oBaHMsS KOBAJICHTHONW XHMHYECKOW CBsi3u (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BalleHTHOCTb. DNEKTPOOTPULIATEIBHOCTD.
Crenenp okucneHnus. IoHbl: KATUOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO ~ CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTAaBA BEIIECTBA. THIbI KPUCTAINIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUNA KPUCTAJUINYECKON PEIIETKHU.



[TonaTue o aucnepcHbIXx cuctemax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHNYEeCKUX COCUHECHUM. Homenxkiatypa
HEOPraHUYECKUX BeIIEeCTB. [ €HeTMYeCKas CBSI3b HEOPraHWYECKHMX BEUIECTB,
MIPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHYECKMX — peakiuid B
HEOPraHUYECKOM M OPraHUYECKOW XHMMHUHU. 3aKOH COXPAHEHMS MAacCChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPALCHHS SHEPTUH IIPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTbh OT pazNuyHbIX (pakTopoB. OOpaTUMBbIE
peakuun. XuUMHYECKOoe paBHOBecue. DakTOpbl, BIHUSIONIME HA COCTOSIHUE
xuMuudeckoro pasHosecus. Ipunnun Jle [larense.

DnekTponauTnyeckas auccornuanus. CHuiibHBIC U ciaadbie 2yiekTpoauThl. Cpena
BOJIHBIX pAaCTBOPOB BELIECTB: KUCJasA, HEUTpaIbHas, IETOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3YyYE€HUSA BEHIECTB M HUX MPEBpaIICHUM:
neMoHcTpanusa Tabsmi «l[lepuogudeckas cucrema xuMuueckux snementos JI. U.
MenneneeBay, M3ydeHUE MOJIeNIed KPUCTAJUTMYECKUX PEHIETOK, HaOMIoJeHUE |
OTHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONPEIEICHUE CPEbl PACTBOPOB BEIIECTB
C MOMOIIIBbIO YHUBEPCATILHOTO HHAUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), IPOBE/ICHUE
PaKTHYECKON paboThl «BiusHue pa3nuyHbIX (PaKkTOpOB Ha CKOPOCTh XUMUYECKOMN
peaKIum».

Pacuérunle 3amaqn.

Pacuétel 1o ypaBHEHMSIM XUMHUYECKHUX pEAKLUHUA, B TOM 4YHUCIE
TEPMOXHUMHUYECKHUE PACUETHI, PACUETHI C UCMOJIB30BAHUEM MOHATHS «MaccoBast JOJIS
BEILECTBAY.

Heopranuueckast XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoguueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
@u3nuecKkue CBOWCTBA HEMETAIOB. AJJIOTPONUS HEMETAUIOB (Ha MpUMeEpe
KHCJIOpoJia, cepbl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJIOFEHOB, CEpPhl, a30Ta,
docthopa, yrmepoma W KpEeMHHS) W HMX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCTIOT, BOAOPOAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXXHENIIINX HEMETAIIIOB U UX COCTMHEHUN.

Meramisl. Ilonoxxenne meramnoB B llepuoanyeckol CUCTEME XMMHYECKUX
sanementoB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000J0YEK
aToMOB MeTauioB. O0mue ¢pu3uyeckue cBoiicTBa MeTamioB. CIIaBbl METAJJIOB.
DIIEKTPOXUMHUYECKHUM Psi HAPSHKEHUA METAJIIOB.



XUMHUYECKUE CBOMCTBA Ba)KHEHIIMX META/NIOB (HATpUM, Kalaui, KalabIuH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue crocoObl moiayyeHus: MetamuioB. llpuMeHeHne meTamioB B ObITY U
TEXHHUKE.

DKCMEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB M HX MPEBPAILCHUMN:
M3yUYeHUE KOJUIeKIMU «MeTamiabl U CIUIaBbl», 0O0pa3lloB HEMETAUIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/a4, HaOJI0JIEHUEe W ONHCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJIECHCTBUE THUIPOKCHA ATIOMHUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YEH, KAUECTBEHHBIE PEAKIIMK Ha KATUOHBI METAJIJIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CJIU OTHO
U3 BEILECTB UMEET MPUMECH.

X¥MHuSA U )KU3Hb

Ponp xumMum B oOecrieyeHUH SKOJIOTHYECKOM, PHEPreTUUECKON M TMHUIIEeBOU
0€30MacHOCTH, pa3BUTUM MeUIMHBL. [IOHSATHE O HAyYHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKITUH.

[IpencraBnenuss 00 OOHMUX HAYYHBIX TMPUHIMIAX [POMBIIUICHHOTO
MIOJIYYEHHS BAXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEHIECTB W MATEPHUANIOB: BAXKHEUIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBICE MATEpPUAIbl, KpPacKd, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs 3JICKTPOHUKH, HAHOMAaTepHUaslbl, OPraHUYECKUE U MHHEPAJIbHBIC
yI0OpeHUSI.

XuUMHSL ¥ 3J0pPOBbE 4YEJIOBEKA: IPABWIIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MaCHOT0 MCTIOJIb30BaHUS MPEMapaToB OBITOBON XMMHUU B
IIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MexXnpeAMETHbIX  CBA3€H NOpU  HU3YYeHUHM OO0med u
HEOpraHn4YeCcKor XxuMuu B 11 Kilacce OCyIIEeCTBIAETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX IMOHATHH, TaK MW TIOHATUH, SBIISIOIIAXCS
CHCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue eCTeCTBEeHHO-HAYYHBIC TIOHATHUS: HAy4YHBIM (pakT, THIIOTE3a, 3aKOH,
TEOpHs, aHalnu3, CHHTE3, KIacCH(pUKAIUA, IEPHOIUIHOCTh, HAOJIOICHHE,
SKCIEPUMEHT, MOJECIUPOBAHNE, U3MEPECHUE, SIBJICHHUE.

du3nka: MaTepusi, SHEPrusi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, WOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKU YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoOe COCTOSHHE BeIleCTBA, (DM3UUYECKUE BEIMYMHBI U €IUHHIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi:  knetka, opraHu3M, DJKOcucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, OOMEH BEIIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIE TIOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOTUIHBO,
PECYpCHI.

TexHOMOTUA: XUMHUYECKAs] MPOMBIIUICHHOCTh, METALTYPTrHs, MPOU3BOACTBO
CTPOUTENBHBIX MaTEPHAIIOB, CEIbCKOXO3SHCTBEHHOE TIPOU3BOJCTBO, IHIIEBAs
MIPOMBIIIVICHHOCTh,  (papMaleBTHYeCcKass  MPOMBIINIJICHHOCTh,  IPOU3BOJICTBO
KOCMETHYCCKHUX IpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJICKTPOHHAS TPOMBIIIICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHBIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOW IS
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa30oBaHus SIBISIETCS] CUCTEMHO-JEATEbHOCTHBIN TOJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero o0pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHE OOYYAIONIUMHCS POCCUUCKOM TPaKIAHCKOM HUIESHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPEIeNICHHUIO;

HAJIMYME MOTHBAIMU K 00YUECHHIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TpaJulinii 6a30BOM HAYKU XUMHH,

TOTOBHOCTh U CIOCOOHOCTH OOYYAIOLIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MPUCYIIMMH LETOCTHON
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
IEJIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¥ BOCIUTATEIBHOM NEATETbHOCTH B COOTBETCTBHUH C
T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH
U HJleaJjaMUd POCCUHCKOTO TPaKJAHCKOrO O0OIecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U  TpaBUJIaMH  TOBEACHHUS, CHOCOOCTBYIOIIMMU  IIpoIeccam
CaMOIIO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUSA IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbBITA I[MO3HABATENIBHOW W MPAKTUYECKON JeATEIHHOCTU
00y4aroUMXxcs Mo pealn3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaaaHCKOT0 BOCIIUTAHNS:

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBaKEHHUSI K 3aKOHY U IIPABOMOPSIIKY;

MPEACTAaBICHUS. O COLMAIBHBIX HOPMAaxX U TMPaBWIAX MEXKINYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JCATEILHOCTH MPHU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHU YYEOHBIX U TTO3HABATEIbHBIX 3a/1a4, BHIMOTHEHUU XUMUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY H
apryMEHTBI APYTUX MPU aHAIU3E PA3IMYHBIX BUJOB yUeOHOU AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHsS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHMIKEHHS HAYKH €CTh pPe3yJbTaT
JUIMTENIBHBIX ~ HAONMIOJCHUN, KPOMOTIMBBIX  JKCIEPUMEHTAIBHBIX  TTOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MOCTEAYIONIEM aHATU3E
uH(OpMaIIMK O TTEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM 0TEYECTBEHHON XUMHUU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIUH, CBS3aHHBIE C XUMHUUYCCKUMHU SBICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TMOBEJEHUE U TMOCTYNKH CBOUX TOBApHUIIEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEJICTBUMA 3THUX
MOCTYIIKOB;

4) popMHPOBAHUS KYJbTYPbI 30POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOTO W 0Oe30omacHoro obpasza IKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBWJI 0E€30MMacHOTO OOpaIleHUs ¢ BeIIeCTBaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJIOBOU JIESATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30macHOro MOBEICHUS B CUTYAIIUSAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHU);

5) Tpy/10BOT0 BOCTIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKOMN
JESTENBbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W JPYyrUX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM NPaKTHYECKUX 3a7a4
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKaX CBOErO KJacca, IIKOJIbI);



HMHTEpeca K MPaKTUUECKOMY M3YUYEHHUIO POoQeccuil pa3iMuHoro pojaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXXEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaraMm TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPAeKTOPUU
oOpazoBanus, Oyaymieil mnpodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUM, UHTEPECOB U
noTpedHOoCTeH 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKHU I1€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJIe, KaK HCTOYHHUKY
CYILIECTBOBAHMSI KU3HH HA 3eMJIE;

MOHUMAHUSI TJIO0ATBHOTO XapaKTepa SKOJOTHYECKUX TMPOOIeM, BIUSHUS
HKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHON CPEebI;

OCO3HAHUS HEOOXOJMMOCTH WCIIOJIb30BAHUS JOCTIDKCHUN XUMUHU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HENPUATHS JICUCTBUN, MPUHOCSAIIMX BpPEd  OKPYXKAIOIIEH
IPUPOJHON Cpejie, YMEHUsI TPOTHO3UPOBATH HEOJArONMPHUAITHBIE IKOJOTHUYECKUE
MOCJICICTBUS NIPEANPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIaTh UX;

HAJIUYHS Pa3BUTOTO SKOJOTMYECKOTO MBIIIICHUS, YKOJIOTHIECKOU KYJIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTHYECKOU HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMHU B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHON M COLUMAIBHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOT'0 TIO3HAHHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHKU;

NOHUMAaHUS CHeUU(PUKM XUMUM KakK HaAyKd, OCO3HaHUS €€ ponu B
(dbopMHUpPOBAaHUN PAIMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUM IIEJIOCTHOTO
MPEICTaBICHUS 00 OKPY)KAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEIOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH NpoOIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XWUMHUHM IS COBPEMEHHOM
LUMBWIN3ALINN: B €€ TYMaHUCTHYECKON HAPaBIEHHOCTH U Ba)KHOU POJIU B CO3/IaHUU
HOBOM 0a3pl MaTEpHATBHONW KyJNbTYPBI, PEIICHUHA TJIO0ANBHBIX MPOOIIeM
YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPbEBOM, YHEPIE€TUUYECKOM, MUIIEBOU U

HKOJIOTHIECKON O€30MaCHOCTH, B PA3BUTHH MEIUITUHBI, OOCCTICYCHUH yCIOBUH
YCTEIIHOTO TPY/a U SKOJIOTUIECKH KOM(MOPTHOMN KM3HU KaXKIOTO WIeHA 00IIeCTBa;
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TMOHHMMAaHUs CYIIHOCTH METOJOB
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIyyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEro MHUpa U



MPOUCXOAIINX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKIIIOYEHUS HA
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCSI JAHHBIX C LIEBIO OJYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHus IpoOyieM B pealbHbIX )KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM €SI TEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30BaHUIO0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJlla B Pa3iIMYHbIX cepax NpoPeccuoHalIbHON
JEeSATENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3YJIbTAaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (Me}KHpC}lMeTHBIG) 06III€Hay‘{HBIC MMOHATHA, OTPAXKAKOIINC
OCJIOCTHOCTH Haquoﬁ KapTWUHBI MHpA H CHCIII/I(bI/IKy MCTOAOB IIO3HAHUA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBLIX HAayKax (MaTepI/I}I, BCHICCTBO, SHCPI'H:A, SBJICHHUC,
Imponecc, CuCTeMa, HaquBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCICIOBAHNUC, Ha6J'II-OI[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U IprrHe);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[CﬁCTBPISI (HOSH&B&TGHLHHG, KOMMYHHKAaTUBHBIC,

PETYJISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBLHOT
T'PaMOTHOCTH U COIIMATLHOW KOMITETEHITH 00YyJarOIIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHNE 3HAHUS M YHUBEpCAJIbHBIE y4eOHBIE
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATIbHOM MPAKTUKE.

MeranpeagMeTHbIE pE3yJabTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATHBHBIMA W  PETyJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHBIMH NMO3HABATEJbHBIMH
JEeUCTBUSIMMN:

1) 6a30BbIe JOrHYecKHe TelCTBUS:

CaMOCTOSITEILHO  (popMymMpoOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONPENENIATh LENNW JEATEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUU MX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTATHI ACATCIBHOCTH C MOCTABJICHHBIMU LIEISIMU;

HCTIOJIL30BATH IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPHU3HAKW MOHATHM M YCTaHABIMBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 111 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB WU
XUMHUYECKUX PEAKIIUM;

YCTAHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4Ya€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pPaCCyXICHUS (MHIAYKTUBHBIC, JIEAyKTHUBHBIC, IO
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOICIIBHBIC MPE/ICTABICHUS — XUMHUYECKUM
3HaK (CUMBOJI) 2JIEMEHTa, XUMUYecKast (opmysia, ypaBHEHUE XUMUUECKOMN peakiuu
— TIPU pEIICHUU YYEOHBIX MO3HABATEJILHBIX M MPAKTUUYECKUX 3aj]lad, MPUMEHSTh
Ha3BaHHBIE MOJICIIbHBIC MPEACTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE ICHCTBHA:

BJIaJIETh OCHOBAMHM METOJI0B HAYyYHOrO MO3HAHUSA BEHIECTB M XUMHUYECKHX
pEeaKLHnii;

(dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(OpMYyIHMpOBaHHBIE BOINPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUIIOTE3bI 1O MPOBEPKE MPABMIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUSA U MPOBEIACHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJ0M
npolecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OPMYIHpPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISATh 00OCHOBaHHBIN OTUET O IIPOJICTITAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIEAOBATENbCKOM H  TPOEKTHON
JESTENBHOCTH, MPOSIBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIIEHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMYHbIX METOJA0B
[MO3HAHUS.

3) padoTa ¢ ungopManmeii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPopMauuu (HaAy4dHO-
MONYyJISIpHAsl JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHBIE [OCOOUS,
pecypcel MlHTEpHETa), aHATU3UpPOBaTh WHQOPMAIIMIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNUBOCTb;



(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHSITh Pa3IMYHBIC METOJIBI MIPH TOUCKE U
orbope wuHpOpMaANMK, HEOOXOAUMOM ISl BBIMOJHEHUS YYEOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OIBIT HCIOJb30BaHUSA WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHN U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTUMalbHYIO  (OpMy  TpeACTaBICHUS
uHpopmaiuu (cxemMsbl, rpaduKku, TuarpaMmbl, TAOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA IPH PabOTE ¢ XUMUUYECKON
UHPOpMANMCH: MPUMEHATh MEXNpeIMETHbIe ((PU3NYeCKHe M MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, ()OpMYITBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBa
HaTJISITHOCTH.

OByageHne yHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU J1eHCTBHSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAaE€MOM TEMbI B XOJ€ auajora u/uiu
JUCKYCCHUHM,  BBICKa3blBaTh  HJICH, (OPMYIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

BLICTYNaTh C TMPE3EHTAIMel pe3ysbTaTOB IO3HABATEIBLHON JESITEIBLHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIIBHO MJTH COBMECTHO CO CBEPCTHUKAMM IPHU BBITTOJIHCHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOH padOThl MO MCCIIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHMS TMO3ULIUNA B
X07Ie 00CYXJIeHUs U 0OMEeHa MHEHHUSIMHU.

OBi1ajieHUe YHUBEPCATbHBIMHU PeryJIATUBHBIMU 1€ CTBUSIMH:

CaMOCTOSATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO I03HABATEIHHYIO
JEeSTENbHOCTh, ONpenensis e€ Lenu W 3aJadd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHM THpH
BBIMIOJTHEHUN YYEOHBIX U UCCIENOBATENbCKUX 3a7a4, BBIOMpaTh HauOolee
b exTuBHBIN crmoco0 uX pemeHus ¢ y4ETOM TMOJIyYeHHS HOBBIX 3HAHUHA O
BEIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JCATEIHPHOCTA HA OCHOBE CAaMOAHaIu3a 1
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckas XuMUS»
OTpa)aroT:

chOopMHUPOBAaHHOCTh  TPEJACTABICHUM O XHUMHUYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUN TPUPOJIHI,



B (GOpPMUPOBAaHUU MBIIUICHUSI U KYJIBTYpbl JIMYHOCTU, €€ (DYHKIHOHATBLHOU
IPAaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3/10POBBIO U IPUPOJHOMN CPEJE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHUW, KOTopas  BKIIIOYAET:
OCHOBOIIOJIAraOIIME TOHATHS (XUMHYECKUM DJIEMEHT, aToM, SJIEKTPOHHas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpali€éHHas), MOJib, MOJISIpHas
Macca, MOJISIpHBIN 00BEM, YTIIEpOIHbIN CKeNeT, GQyHKIMOHAIbHAS TPYIIa, paJuKall,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKUHN PSiJl, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO U
a30TcoJiepKalllie COEJUHEHHUs, MOHOMEp, TMOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUHM M 3aKOHBI (TEOpUsl CTPOEHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK XUMHUHU; MUPOBO33PEHUYECKHE 3HAHMUSI,
JeXalue B OCHOBE NOHUMAHMUS TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBICHUH, (PaKTONOTrMUEeCKUe CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYUYCHHH U
0€30MacHOM HCTIOJIb30BAHUM BAKHEHIITUX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JeATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBIISATH XapaKTepHbIC TPU3HAKHU TOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OMMCAHUHU COCTaBa, CTPOEHUS U MPEBPAILIECHUI OPraHUYECKUX COEINHEHUII;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIIONB30BATh XUMHUYECKYI0 CHUMBOJIHMKY JIJIS
COCTaBJIEHUS MOJEKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYecKMX BEIIECTB W YPaBHEHUHW XUMHUYECKHUX PEaKIuH,
U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB Il WIIIIOCTPALMU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPHUHAMJICKHOCTh H3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy M CTPOCHHIO K ONpEACIEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YTJIeBOJOPOIbI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIIPHbIE COEIUHEHMS), JaBaTb HMM Ha3BaHUS IIO
cucremarnieckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, AalleTHJIEH,
STWJICHIJINKOJb, TIHIEPUH, (HEHON, GopManmbIeTrul, aneTaibIeru]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmad, MeJToa03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEICISITh BUABI XUMHUYECKON CBS3U B
OpraHUYECKUX COCTUHEHUSAX (OJMHApHBIE U KPaTHBIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa 1yist 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIECTB;



chOopMUPOBAHHOCTH YMEHHH XapaKTEpH30BaTh COCTAB, CTPOCHUE, (PU3NIECKIE
U XMMUYECKHE CBOWCTBa TUNUYHBIX TMPEACTABUTENCH PpA3IUYHBIX KIACCOB
OpraHUYEeCKUX BEIIECTB (METaH, 3TaH, dTUJICH, MPOIUJIEH, alleTuieH, OyTraauen-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOM, ITAHOJ, STUIICHTJINKOJIb, TJIMIIEPUH, (PEHOT,
alleTanbAeTH, MypaBbiUHAs U YKCYCHAsl KHCIIOTHI, TIIIOK03a, KpaxMaJl, [eJUTI0JI03a,
aMUHOYKCYCHas KMCJIOTa), WUTIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXIYy HUMHU
YpaBHEHUSIMH COOTBETCTBYIOUIMX XHMHUUYECKUX PEAaKIUil ¢ HCIOIh30BAaHUEM
CTPYKTYPHBIX (POPMYIT;

chOpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh HCTOYHHUKH YTIIEBOJIOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN T'a3, YroJib), CIIOCOObI UX NEPEPAOOTKU U MPAKTUUECKOE
NpUMEHEHHUE MPOTYKTOB MepepadoTKH;

c(hOpPMHPOBAHHOCTh YMEHHHA TIPOBOJUTH BBIUYMCICHUS TI0 XHUMHYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM TPOAYKTa
PEaKIUy M0 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJTHOTO M3 UCXO/IHBIX BEIICCTB
WM TIPOTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHI BIAaJE€Th CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJIaX HAYYHOTO TO3HAHUS, UCIOJIb3YEMBIX B XUMUHU TPH U3yUYEHUU BEIIECTB U
XUMHUYECKUX SIBIICHUH (HaOII0eHIEe, N3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMUYECKHE 3HAHUS JUIsl TPUHITHS pEUICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYallUMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIB30BAHUS XUMHUYECKOM
oCyJIol 1 JabopaTopHBIM O00OpYJOBaHHUEM, a TaKXe IpaBWiIa OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMHU IO BBITIOJHEHUIO JIa0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAILIEHUsI OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYyUEHUE
ATUJICHA U U3YYCHHE €r0 CBOWCTB, KAUeCTBEHHBIC PEAKIIUU OPTaHUIECKUX BEIIECTB,
JieHaTypalusi OEJIKOB MPHU HArPEBaHUU, LIBETHBIE PEAKIIUH OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH O€30MaCHOCTH TIPH OOpaIlEeHUHd C BEIIECTBAMH H
7abopaTOpHBIM ~ O0OpPYAOBAaHUEM, TPEIACTABIATh PE3YJIbTAThl  XUMHYECKOTO
sKcIiepuMeHTa B (GOpMe 3alucH YpaBHEHUW COOTBETCTBYIONIUX pEAKINN H
(dbopMynHpOBaTH BEIBOABI HA OCHOBE 3TUX PE3yJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XUMHUYECKYIO
uHOpPMAINIO, TONYyYaeMyK0 W3 Pa3HBIX HWCTOYHHKOB (CpeICcTBa MAacCOBOM
uHdopmarmm, aTepHET U ApYTHX);

chOpMHPOBAHHOCT, ~ YMEHHMA  COONIIOMATh  MpaBWja  JKOJOTHYECKH
[eJIeCO00Pa3HOr0 TMOBENEHUS B OBITY M TPYIAOBOH JEATEIBHOCTH B LEAX
COXpaHEHUS CBOETO 3[I0POBBS U OKPYKAIOIICH MPUPOAHOM CPEbl, OCO3HABATD



OMACHOCTh BO3JICHCTBUS HA YKUBBIE OPraHU3MbI OIPEICIEHHBIX OPraHHUYECKUX
BEIlleCTB, MOHUMas cMmbici mokazatenst [IJIK, mosicHsITh Ha mpuMepax crocoObl
YMEHBUICHHUSI W MNOPEAOTBPALICHHUS HMX BPEOHOIO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKA;

JUIs 00YYaroIINXCsl ¢ OrPaHUYCHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;

JUISL CJETBIX M CIa0OBUIAIIMX OOYYAIOIIUXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOCHUS Kypca «OOmmas u HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (GOpPMHUPOBAHUU MBIIUICHUSI U KYJIbTYPbl JIMYHOCTH, €€ (PYyHKIIMOHAIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUs MPAKTUYSCKUX 3a7ad U IKOJOTHUUECKHU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO M IIPUPOTHON Cpelie;

BIIQJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE MOHATHSA (XMMHUYECKHUH 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIICHb OKHUCJICHUS, XUMUUYECKasl CBA3b
(KoBaJIeHTHAsI, MOHHAs, METaJUTMYECKas, BOJOPOJIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl ~ XUMHUYECKHUX  PEAKUMH, PpacTBOp, IJIEKTPOIUTHI, HEIICKTPOIUTHI,
AJIEKTPOJUTUYECKAsT JAUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOW peaKkIiuh, XUMHYECKOE€ pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuid 3akoH JI. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHECHUSA W MPEBPALCHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMHUU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAaHUSA MNPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (DaKTOJIOTHMYECKHE CBEICHHUS O CBOWMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCMOJIb30BAaHWM BXKHEUIIIMX HEOPraHUYECKUX
BEIIIECTB B OBITY M MTPAKTHYCCKOMN JCATEILHOCTH YSIOBEKA,

c(hOpMHUPOBAaHHOCTh YMCHHMH BBISBJISATH XapaKTepHBIC NPHU3HAKH TTOHSTHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJbH30BATh COOTBETCTBYIOIIUE MOHATUS MPH
ONMMCAHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHUI;

c(hopMHUPOBAaHHOCTh YMEHHMH HCIIOJb30BaTh XUMHYECKYI0 CHUMBOJIUKY JJIS
cocTaBlicHUsI (OPMYJ BEIISCTB M YPaBHEHUN XUMHYECKHX PEAKIIHH,



cucrematnueckyro HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTHEIBHBIX
HEOPraHWYECKUX BellecTB (yrapHblid ra3, yrieKHUCIbIM ra3, aMMHak, rami€Has
W3BECTh, HETAIIEHAs] U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONMPENIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUHEHUSX PA3JIUYHOIO COCTaBa, BHJ XUMUUYECKOU
CBs3U (KOBaJICHTHAsl, MIOHHAS, METAJTTMYECKAsi, BOJOPOIHAS) B COSAUHEHUSIX, THII
KPUCTAJTUYECKOW PEeIIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJsSpHas,
HMOHHAs, METAJTMYECKAsI), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCJIMHCHUI;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpEeACIEHHOMY Kiaccy/Tpyrre
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIJIbIl U HEMETAJUIbl, OKCUbI, OCHOBAHU,
KHUCIIOTHI, aM(OTEPHBIE TUIPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PaCKpPhIBATh CMBICI TIEPUOIUUECKOTO 3akoHa /I.
N. MenneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (D YHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh JJIICKTPOHHOE CTPOCHHUE
aTOMOB XMUMHUYECKUX »dJieMeHTOB 1-4 mepuomoB Ilepuoandeckold CHCTEMBI
xuMuueckux saemeHtoB JI. M. MennaeneeBa, WCIONb3ys MOHATHS «s-, P-, d-
AIIEKTPOHHBIC OPOUTATNY, KIHEPTETHUECKUE YPOBHUY», OOBACHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XUMHYECKUX JJIEMEHTOB M HMX COCAUHECHUN IO MEPUOJaM U
rpynmnam [lepuognueckoit cuctembl XuMudeckux saemenToB . . Menaeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (ONMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOJATBEPAKIATh CYIIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXKIAY HEOPraHUYECKUMU
BEIIECTBAMM C IIOMOIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN;

c(hOopMHUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIHH TI0
pa3IMYHBIM TIpU3HAKaM (YHCIYy U COCTABY PEArupyrOIIMX BEIIECTB, TEIJIOBOMY
s ekTy peakiuy, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JIEMEHTOB, OOpPaTUMOCTH
pPEeaKIUM, YU4aCTHIO KaTaJIu3aTopa);

c(hOpMHUPOBAHHOCTh YMCHHM COCTABJISATH YPaBHCHHS PEAKIHH Pa3ITMIHBIX
TUIIOB, MOJIHBIC U COKpAIlEHHBIE YPAaBHEHUS PEaKIMii HOHHOIO OOMEHA, YUYUThIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIUUA UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHUW TPOBOJMWTH PEAKIMH, TOJTBEPIKIAFOIINE
Ka4eCTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHHUYECKUX
BEIIECTB;



c(hOpPMHUPOBAHHOCTh YMEHHH  pPAaCKphIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OasiaHca
ITUX PEaKIUu;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIUu OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETo Bo3jaeicTBus (nmpunnun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepPU30BaTh XHMHYECKHE IPOIIECCHI,
JeKaliie B OCHOBE MPOMBIIUICHHOTO MOJYyYEHUS! CEPHOM KHCIOTHI, aMMHUaka, a
Takke CHOPMUPOBAHHOCTHh TPEJCTABICHUNW 00 OOIMMX HAYYHBIX TPHHIMIAX H
HKOJIOTUYECKUX MPOOIeMaxX XUMUIECKOTO MMPOU3BOICTBA,;

c(hOpPMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIICHHS C HCIOJIb30BaHUEM
TIOHSITHSI «MAcCOBas JIOJISI BEIIECTBA B pACTBOPEY», 00bEMHBIX OTHOIICHHA Ta30B MPH
XAMHYECKUX PEaKIMIX, MacChl BEIIECTBA WM 00BbEMa Ta30B MO H3BECTHOMY
KOJINYECTBY BEIECTBA, Macce WM O0BEMY OIHOTO M3 YYaCTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO A (eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHECHHS MacChl
BEIICCTB, PEBPAICHUS U COXPAHCHUS SHEPTHUH;

c(hOpPMHPOBAHHOCTh YMEHHUU COOJIIO/IATh TIPABHIIA MOJIB30BAHUS XHMHYCCKOM
nocynoil m 1abopaTopHBIM O0OpYyIOBaHHEM, a TAaKXKe IpaBWiIa OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX ONBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHW IUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3ioKeHHUEe MEePOKCHUIA BOJIOpOAa B MPUCYTCTBUHM KaTaau3aTopa,
OTpPEJICTICHHE CpEebl PAacTBOPOB BEHIECTB C IMOMOIIBIO  YHHBEPCAIBHOTO
WHANKATOpA, BIUSHUE PA3NIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOHN pEaKIiuu,
peakIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC pPEaKIMU Ha cynbdar-, kapOboHaT- U
XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a/7a4 I10
temaM «Metamisl» u «Hemeramib») B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0e30macHOCTH TIPH OOpAIlEeHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpYAOBaHHUEM,
MPEACTAaBIATh PE3YJIbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B ¢GOpMe 3ammmcH
YpaBHEHHI COOTBETCTBYIONIUX PEAKIIUN B (POPMYITHUPOBATH BHIBOIBI HA OCHOBE ITUX
PE3YIIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHOpPMAINIO, TOJYy4aeMyl0 U3 pa3HbIX HWCTOYHHKOB (CpeICcTBa MacCOBOU
KOMMYHUKAaINK, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMA  COONIIOJAaTh  TpaBUjia  JKOJIOTHYECKH
[1eJIeCO00pa3HOT0 TMOBENEHUS B OBITY W TPYAOBOW JACSATEIBHOCTH B IIEISIX
COXPAaHEHUSI CBOETO 3JI0POBBS W OKPYXKAIOIIEH MPUPOTHON Cpembl, OCO3HABATH
OITACHOCTH BO3/ICUCTBHSI HA KUBBIC OPTaHU3MBI ONIPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicnt mokazarens IIJIK, mosCHAT, Ha mpuMmepax CIOCOObI YMEHBIICHUS U
MIPEIOTBPANICHHS KX BPEAHOTO BO3JICHCTBHUS Ha OPTraHU3M UYEIOBEKa,;

JUIsl OOYYarOIIKUXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37]0POBbSI: YMCHHE
MPUMEHATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECCTB H
XUMHYECKHUX SIBJICHUM;

JUISL CJIETBIX M CIa0OBUIAIMX OOYYaIOIIUXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins s 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m Konrpoasubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0OCHOBBLI OPraHMYECKON XMMUH
[Ipenmer oprannveckoit xumuu. Teopust
11 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Hroro mo paznmery 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIAEBOIOPOIBI — ATKAHBI 2
59 HenpenenbHble yrieBogOPOIbI: aTKEHBI, 6 1
' aJIKa/IMeHBbI, AJTKUHBI
2.3 ApomaTH4eCcKue yrieBOI0POIbI 2
54 [IpupoaHbIe HCTOYHUKHU YIIIEBOJIOPOJIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Paznen 3. Kuciaopoacoaepxxauue opranuueckue coeuHeHust
3.1 Crnuptsl. ®enon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
' CrosxHbie 3GHpbI
3.3 VYraeBoasl 3 1




Hroro no pazgeny

13

Pasnen 4. A3zoTconepxainue OpraHnvecKue coeTuHeHust

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3
Wtoro mo paznmeny 3
Pa3nen 5. BbicokoMoJieKy aIsipHble COeTUHEHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro o pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KosnuyecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
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Paznen 1. TeopeTnyeckue 0CHOBBI XUMUM
Crpoenne atoMoB. [lepronueckuii 3aKk0H
11 u [leproanueckas cucTeMa XUMHYECKUX 3
anemenToB J[. . MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro no pazmeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meramibt
2.2 Hemeramnbl 1 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Utoro no pazneny 17
Pa3zpen 3. XuMus 1 ;KU3HL
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/n

KoaunuyecTBo 4acoB

Tema ypoka

TIPCANMUT UpPT OITFT TUVINUFL ZXFIVIFIFT, OO

BO3HUKHOBCHHUEC, PAa3BUTHUEC U 3HAUCHUC

Teopust CTpOEHUSI OPraHUYECKUX
coequHeHui A. M. bytiieposa, eé
OCHOBHBIC ITIOJIOKECHU S

[IpencraBnenne o kmaccupuKaIum
opraHuveckux BemiectB. HomeHkmarypa
(cucTemaTuyeckas) U TPUBUATIBHBIC
Ha3BaHUs OPTaHMYECKUX BEIIECTB

AnKaHBI: cOCTaB U CTPOCHHUE,
TOMOJIOTHYECKUI Paa

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[N

H

[1EN

o1

MertaH u 3TaH — OpocTeuIme
MIPE/ICTAaBUTENH aJTKaHOB

-

AJNIKEHBI: COCTaB U CTPOCHUC, CBOMCTBa

OTUJIEH U IPONUJIEH — MPOCTEUIIne
MPEACTABUTENH AJIKEHOB

[Ipaktuyeckas padora Ne 1. «Iloxyuenue
STWJIEHA U U3YyYEHHE €TO CBOMCTBY




Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KaydyKa U pPe3UHBI

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHHSI, TOMOJIOTUYECKUM PS/I.
Anetunes — npocTenmmn
MpEeACTaBUTENb ATKUHOB

11

Brruncnenus no ypaBHEHUIO XUMUYECKON
peakuuu

12

ApeHbl: 6eH301 U T0JIyod. TOKCHYHOCTb
apeHoB

13

['eneTnveckas CBSI3b YriaeBOIOPOIOB,
MPUHAYISKANINX K Pa3IMIHBIM KJlaccaM

14

[TpupoTHBIE HICTOYHUKH YTIIEBOJOPOIOB:
MIPUPOTHBIN Ta3 U MOTYTHBIC HEPTSIHBIE
rasbl, HeTh ¥ MPOAYKTHI €€ TepepadoTKH

15

[IpupoTHBIE HCTOYHUKH YTIIEBOOPOIOB:
MIPUPOTHBIN ra3 U MOMYTHBIC HEPTIHBIE
rasbl, HeTh U MPOAYKTHI €€ TepepadoTKH

16

KontponsHas pabora no pazaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CITUPTHI:
MCTAaHOJ U OTaHOJI. BO,Z[OpO,[[HaH CBA3b

18

MHoroaToMHEIE CIIUPTHIL: 3TUJIICHTIINKOJIb
U I CPpUH




19

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nveckrue 1 XMMUYECKUE CBOICTBA,
IIPUMEHEHNE

20

Anpaeruapl: GopManbIaeTHa U
areTanpaerug. Aneron

21

OAHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22

[IpaxTnueckas padota Ne 2. «CoiicTBa
pacTBOpa YKCyCHOM KUCIOThD)

23

CTeapI/IHOBaSI " OJICMHOBAaA KHCJIOTHI, KaK
IpEACTAaBHUTEIIN BBICIHINX Kap6OHOBLIX
KHUCJIOT

24

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOJIOIIIEe JSHCTBHE

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX

a¢upoB

26

XKupsl: runpoan3, npuMeHeHue,
OuoJorNYecKas poJib )KHPOB

27

VYrneBospl: cocTaB, KIacCHPHUKAIHS.
Bakueiime npencTaBuTeNN: TIIIOKO34,
bpykTo3a, caxaposa

28

KanMaJ'I " OCJUIIOJIO3a KaK IPUPOJHBIC
TOJIMMCEPbI




KoHnTponsHas padora mo pazaeny

29 «Kucnmopoacoaepxaiue OpraHu4ecKie 1
COCIMHECHUS»
30 AMUHBI: METUJIAMUH Y aHUJIHH 1
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
31 OPraHNYeCKHUE COCTUHEHUS, UX 1
ounosiornueckoe 3HaueHue. [lerntu bt
benku xak npupoaHbIe
32 BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS 1
OcCHOBHBIE TIOHATHUSI XUMHUH
33 BBICOKOMOJIEKYJISIPHBIX COCTMHEHU I 1
OCHOBHBIE METOJIbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1
[InacTmaccel, KaydyKH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DNeKTpOHHAS KOHPUTYpAIUs aTOMOB

[Iepnoanueckuit 3akoH u [lepuoaudeckas
CUCTEMAa XUMUYECKUX 31eMeHToB /[, U.
MenpeneeBa, UX CBSA3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHUN
10 TPyMIaM U neproiaM. 3Ha4eHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux sneMmeHnToB .M. MenaeneeBa
B Pa3BUTHH HAYKH

Crpoenue BelecTBa. XUMHYECKas CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BojopoiHas cBs3b

BajneHTHOCTB. DJIEKTPOOTPHUIIATEILHOCTb.
Crenenp okucieHus. Bemectra
MOJIEKYJISIPHOTO W HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPHI.
MaccoBas A0J1s BelleCTBa B pacTBOpC




Knaccugukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCTMHEHUM.
I'enernueckas cBsi3b HEOPraHUUECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

Knaccugukamms XuMIHUECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLECHUS SHEPTUH NIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE pABHOBECHE

10

[IpakTnueckas pabota Ne 1. «Bnusaue
pa3IuYHbIX (PAKTOPOB HAa CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[Tonsatue o Bogopoanom nokasarene (pH)
pactBopa. Peakiiu HOHHOTO OOMEHa.
I'uaponus opraHnveckux u
HEOPraHUYeCKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonsarue 06 3nexTpoausze
pacIiaBoB U pacTBOPOB COJIE

13

KontponsHas pabora no pazaeny
«TeopeTnueckne OCHOBBI XUMUM

14

MeTtamisl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMHYECKUX
anemenToB 1. 1. MenaeneeBa u




O0COOCHHOCTH CTpOCHHUs aTOMOB. O01THEe
(u3nueckre CBOMCTBA METAIIOB

15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PSA HAIPSKEHUI METalIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPUH, KaauH, KaJabIuH,
MarHui, aJJIOMUHUN) U KX COCTUHEHHI

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX
CoeqUHEHNN

18

XuMHUYecKrue CBOMCTBA IIMHKA, JKeJIe3a U UX
COeqUHEHNN

19

[Mpaktudeckas padora Ne 2. "Pemenune
SKCHEPUMEHTAIBHBIX 3334 10 TeEME
«Mertamis»"

20

HemeTtamnel, X MOJI0KEHHE B
[Teproanueckol cuctreMe XUMHYECKUX
anemenToB . . MenzaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3MYECKUe CBOMCTBA HEMETAIIIOB.
AnnoTponus HeMeTaIoB (Ha IpuMepe
KHCIopoa, cepsl, hocdopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U
UX COEIUHEHUHN

23

XuMHuecKue cBoiicTBa a3orta, pocodpa u
HUX COeIUHEHU

24

XHUMHUUYECKUE CBOKCTBA YIIIEPOA, KPEMHHUS
U UX COeIUHEHUN




25

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX
COCIMHEHUI

26

O000611IeHrEe ¥ CHCTEMAaTH3aLMs 3HAHUH 110
teMe «HemeTauery. Beranciaenns no
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

27

[IpakTnueckas padota Ne 3. «Pemenue
OKCIICPUMCHTAJIBHBIX 3a71a4 110 TEMEC
"Hemetanmsi"»

28

KonTponbHas paboTa no remam
«Metamael» 1 «HemeTamminy

29

Heopranunueckue u oprannyeckue
kucinotel. Heopranuueckue u
OpraHN4eCKHUe OCHOBAHUS

30

AmboTepHbIe HEOPraHUYECKHEe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPTaHUYECKUX M OPraHUYECKUX
BEIECTB

31

Ponp xuMuu B o0ecIieueHun
3KOJIOTUYECKOM, SJHEPreTUUYEeCKOM 1
MUIIEBON O€30TIaCHOCTH, Pa3BUTHH
MEIULIMHBI

32

[IpencraBnenust 00 OOMIKUX HAYYHBIX
MPUHIIUIIAX MPOMBIIIIEHHOTO MOTyYeHHS
BaKHEHIIINX BEIIECTB

33

Yenosek B MUPC BEUICCTB U MATCpHUAJIIOB

34

XuMus u 3A0POBBEC YCIIOBCKA




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.T"., AkuinonepHoe o0111ecTBO
«3narenscrBo «IIpocsemenue»
* Xumus, 11 xknacc/ Pynsutuc I'.E., ®enpaman @.I'., AkiinonepHoe o011ecTBO

«H?:I[&TCJIBCTBO «HpOCBGH_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIA

1. Nunaktuaeckuii Matepuai mo xumuu s 10 — 11 kimaccoB: mocoOue st
yuntenss/A.M.Panenxuii, B.I1.I'opmkosa, JI.H. Kpyrinukosa.-M.: [Ipocsernienue,
1996. - 79 c.

2. Kontpomnenbie pabotsl mo xumuu B 10 — 11 knaccax: mocobue s yauress/
A.M.Panenxuii.-M.: TIpocBemenne, 2006.-96 c.

3. Hayana xumuu. CoBpeMeHHbIH Kypc i octynatonux B BY3s1: yueOHoe
nocobue nns BY3os/ H.E.Ky3smenko, B.B.Epemun, B.A.Ilonkos.-9-¢ nznanue,
nepepaboranHoe u JonoiHeHHoe.-M.: Ok3amen, 2005.-832 c.

4. Opranuveckasi XMMUs B TECTaX, 3a/1a4ax u ynpaxnenusx. 10 kmacc: yueOHoe
nocobue asa o6meodpazoBarenbHbIX yupexaeHuit/ O.C.INabpudsH,
N.I".Octpoymos, E.E.OctpoymoBa. — 2-u3., crepeorurt.-M.: [Ipoda, 2004.-400 c.

CpenctBa 0Oy4eHwHs.



MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://resh.edu.ru/

http://school-collection.edu.ru/

http://college.ru/himiya/
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