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HOACHUTEJIBHASA 3AIIUNCKA

[Iporpamma 10 XuUMHM Ha YpPOBHE CpeaHero oOluiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIbHOM MPOTPaMMBbl CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepanbHOM  rocynapCTBEHHOM
obOpazoBatenbHoM cTangapte COO, c¢ yuérom Konnenuuu mnpenojgaBaHus
y4eOHOro mpeaMmera «XuMus» B 00pa3oBaTelIbHbIX oOpraHuzauusx Poccuiickoi
Qdenepanuy, peanu3ylOIIMX OCHOBHbIE 00pa3oBaTelbHbIE NPOrpaMMbl, U
OCHOBHBIX ToNokeHuM «Crpaterun pa3Butus BocnuTaHus B Poccuiickoi
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsoxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTUS 00YYAIOIIUXCS CPEJCTBAMHU
yuebHoro npeamera «Xumusa» ais 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMsl, pPE3yJabTaTOB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOJITOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3alNK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHY)XKHT 3aBEpIIAIONIMM JTAallOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIHUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUST MUPOBO33PEHUS U 00IIIEH KyIbTYphI
YelioBeKa, a TaKKe OKOJIOTHYECKH OOOCHOBAHHOT'O OTHOLIEHUS K CBOEMY
3M0POBBI0 M TPHUPOAHONW cpene. Peanmsyercss XuMuUUYeckoe 00Opa3oBaHUE
oOydJaromuxcs Ha ypOBHE CpeaHero odimero o0pa3oBaHUs CPEACTBAMH y4eOHOTO
peaMeTa «XuUMHUs», COJIEpKaHUE M IMOCTPOCHHE KOTOPOrO OIPEAENIEHBl B
nporpaMmMe MO XUMHHM C Y4€TOM CHeUU(PHUKH HAyKH XUMHUHM, €€ 3HaueHHUs B
NO3HAHUM TPUPOABI U B MaTepUalbHOW *KU3HU OOIIECTBA, a Takke C Y4ETOM
o0mMX 1ened M TMPUHIUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeiHero obmiero oopa3zoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOW IUBUIIM3AINH, B CO3/JaHUM HOBOW 0a3bl MaTepHUAbHON KYyJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B ()OPMHUPOBAHUE PAIOHAIBHOIO HAYYHOT'O MBIIIICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJICTaBIEHUS 00 OKpYyXKaroUleM MHpE KaK O €JUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U MEXAY
CTPOEHUEM BELIECTB, UX CBOWCTBAMHM M BO3MOKHBIMU OOJIACTSIMH IMPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla U >KU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJOTHMW HalpaBlieHA Ha pelieHue
I00adbHBIX TPOOJEM YCTOWYMBOIO PAa3BUTHUSl YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIEBOM, SKOJIOTUUYECKON OE30MTaCHOCTU U OXPaHbI 3/I0POBBSI.

B coorBercTBUM ¢ OOmMIMMHM LEISIMU M TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbIl YPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIH0 UM JUIsl  BBIPAOOTKU  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJKCHUS
o0pa3oBaHUs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocrapisitoniuMu - ipeAiMeTa  «XuMHUs»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOI HayKH: CHCTEMA
3HAHUHW M0 HEOPTAaHUYECKONW XUMUHU (C BKIIOUCHHEM 3HAHWUU U3 OOIIeH XUMHUU) U
opraHuyecko xumuu. @opMHUpOBaHUE JAHHOW CUCTEMBI 3HAHUW TPU U3YUYECHUH
npeaMeTa 00ecleunBacT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOTroo0pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUI XUMHUH.

CtpykTypa coaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» copmupoBaHa B NporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3Y4YeHHIO Yy4eOHOro wMarepuana Hu OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  ONpene’IEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKONl XWMHHM BEIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX
npencTaBieHuit o cTpoeHud BemecTB. (CBeneHus 00 WH3y4aeMBIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUHM — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEQUMHEHUU. B Kypce OpraHnM4eckod XWMHHU IIOJIYYarOT pPAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs NEpPBOHAYATLHBIC
MPEICTABICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIINU.

[log HOBBIM yriioM 3peHusi B mpeamMeTe «XHUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YYEHHbIH Ha YPOBHE OCHOBHOrO o0miero oOpa3oBaHUs
TEOPETUYECKUA MaTepuan H (PAKTOIOTMYECKHE CBEJACHUS O BElIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mas u HeopraHuyeckas
XAMHUS» OOYYAIOMIMMCSl TPEJOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTMYECKUX MO3UIUM,



riyoke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XMMUYECKUX PEaKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpoTeKaHus jonosiHgercss B Kypcax 10 um 11 kmaccos
AIIEMEHTAMHM COJEP)KaHUSA, HMEIOIIMMH KYyJIbTYPOJOTUYECKUA W MPUKIATHOU
XapakTep. OTHU 3HAaHHUS CHOCOOCTBYIOT TOHMUMAHUIO B3aUMOCBSI3U XUMHUHU C
OPYTMMHU HayKaMU, PACKpBIBAIOT €€ pPOJIb B II03HABATEIBHOW M IPAKTUYECKOUN
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXXEHHUS K TMPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT
BBIIIYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBS3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHUBATh MHGOPMALMIO U
OpUMEHSATh €€ JUId TONOJHEHUS 3HaHWM, pelIeHUs HWHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIBCKUX 3a/1ad. B 1ienomM coaepxanue yueOHOro
npenMera  «XHUMHS»  JAaHHOTO  yYPOBHS  U3YYEHHS  OpPHUEHTHPOBAHO  Ha
dopMupoBaHue y 0O0ydalOmMXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHUS
¢unocopckux HeH, TaKMX KakK: MaTepUalbHOE €IMHCTBO HEOPTaHHUYECKOro M
OpraHMYecKoro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOCHHMEM, T03HABAEMOCTh NPHUPOIAHBIX SBICHUNW NYTEM OSKCIEPUMEHTa W
pelIeHus] MPOTUBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEUICHUU SKOJOTUYECKUX MpodiieM, a
TaKKe MpodsieM cOepexeHUs: YHEPreTUIECKUX PECYpPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B miane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACICHUIO
colepKaHUsl H TOCTPOCHHUS TpeIMeTa MpeAycMaTpuBalT (popmupoBaHue
YHUBEPCAJIbHBIX Y4EOHBIX JCHCTBUH, WMEIOMMX 0a30BO€ 3HAYEHUE A
pPa3sIUYHBIX BHJIOB JIEATEIBHOCTH: pEIIeHUs MpoOiieM, TIOUCKa, aHaiu3a |
00paboTku MHGOPMAIIHH, HEOOXOJUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHHMM
XUMUHU.

B mnpakTuke npenojaBaHHWs XUMHUM KakK Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO 001Iero o0pa3oBaHus, IpU ONpPEaCICHUN
COJIEpPKATEJIbHOM XAapAaKTEPUCTUKH IeJIed H3y4eHUs NpeaAMETa HalpaBICHUEM
MIEPBOCTENCHHONW 3HAYMMOCTH TPAJAMIIMOHHO MPU3HAETCA (POPMUPOBAHUE OCHOB
XUMHYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESATENBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOJIMYECKOM TOYKH 3PEHHSI TAKOM IMOAXOJ] K OINPEACIICHUIO LEeNed W3y4YeHUS
npeaMeTa ABJIAETCS BITIOJIHE OIpaB/IaHHBIM.



CornacHo JaHHOM TOYKE 3pEHHUs TJIaBHBIMU LEISIMU H3YYECHHs IpeIMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 ki) siBiIsIFOTCSI:

e (QopMHpoBaHHE CHUCTEMbl XMMHYECKUX 3HAHUM Kak BaKHEHIIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBbIE MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUHU,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHME WU IMOHMMAHUE CYIIHOCTU JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MO3HAHUS
BEUIECTB M XUMHYECKUX peaklUuid, HEOOXOIUMBIX UIsl MPUOOpETEHUS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBJICHUH,
UMEIOILIUX MECTO B IPUPO/IE, B MPAKTHUUECKON U MOBCEIHEBHOMN KU3HU;

® pa3BHUTHE YMEHUH U CIOCOOOB JESITEIILHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM XHMHUYECKOIO0 DKCHEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e301acHOro oOpaIieHus ¢ BEIeCTBAMHU.

Hapsiny ¢ atuMm, conepxatelibHas XapaKTepUCTUKA LIeNed W 3a/1ad U3y4eHHUs
npeaMeTa B IporpaMme 1Mo XMMUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpeaHero obuiero odpa3zoBanus. CerogaHs B
NpernojaBaHid  XUMUU B OOJbIled  CTENeHH OTHaéTcs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4YeHHUs, OPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00I11€00pa30BaTeIbHON OpraHU3alliM, BIIAJCIONIEr0 HE
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIOCOOaMu |
YMEHUSMH aKTUBHOTO IMOJYYEHHUS 3HAHUM U NPUMEHEHHS] UX B peajibHOW >KU3HU
IUTS1 PEIIEHUS PaKTUYECKUX 3a/1a4.

B cBA3u ¢ 3TUM mnpu U3ydeHUH NpeaMeTa «XHUMHS» JOMUHUPYIOLIEe
3HauEHHUE MPUOOPETAIOT TAKKE 1IETU U 3a]1ayH, KaK:

azanTanus 00yJarouuxcsi K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  WHTEJUICEKTYallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY NPUHSATHIO I'PAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0Oyd4aromuxcsi KIIOYEBBIX HABBHIKOB  (KIFOUEBBIX
KOMIIETEHI[MI), HMMEIOIUX YHHBEPCAIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHJIOB
JESTENBHOCTHU: PEIIeHUs po0sieM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMAIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUS OIbITa JEATeIbHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B TIO3HAHUM XUMHUH, a TaKXKe JUIsl OIEHKH C TO3ULHUM
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB W XUMHUYECKUX
IIPOLIECCOB Ha OpraHu3M YeJloBeKa U IPUPOJHYIO cpeny;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YUYaIOIIMUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBHUM C KM3HEHHBIMHU MOTPEOHOCTAMHU, UCIIOIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIMK XUMUYECKOTO COJICPIKAHNUS;

(opMHUpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCA ACCOLMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUSI,  HAOJIOJIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOphIE
0COOEHHO HEOOXOAMMBI, B YACTHOCTH, MpPU IUIAHUPOBAHUU U MPOBEACHUU
XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydammmxcss YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJU B PEIICHUH TI00AIBHBIX MPOOJIeM
palMoOHAIBLHOIO MPUPOOTION30BAHUS, TTOTIONHEHUSI YHEPTETUUYECKUX PECYPCOB U
COXpAaHEHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOro
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 370POBBIO, a TaKKe MNPHOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW ISl TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSMH.

B yueOHOM mnaHe cpenHero oOmiero o0Opa3oBaHMs MpeaMeT «XUMUS»
06a30BOro YpoBHSI BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-Hay4YHbIE
IPEIMETH.

OO61iee 4ncio 4acoB, OTBEEHHBIX JJIsl U3yUEHUsI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBaHus, coctaBisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hedemwo), B 11 kmacce — 34 wyaca (1 wwac B HeIENO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUs OpraHUYECKUX
coenunenuid A. M. bytiepoBa, €€ ocHOBHbIE MookeHUsI. CTpyKTypHBIE (OPMYIIbI
OpraHMYecKuX BemecTB. [omoJorus, u3oMepusi. XUMUYECKas CBSI3b B
OpraHUYeCKUX COEAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBinenue o kiaccuukanuym opraHudeckux BemecTB. HomenkiaTtypa
OpraHMYeCKUX COEIUHEHUM (CUCTeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaXXHEHIINX MPEICTaBUTENEH KIIaCCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHs] BEIIeCTB M HX MpEeBpaIleHU:
O3HAaKOMJICHHE C 00pa3laMy OpraHWyYecKHX BEHIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHWYECKUX BEIIECTB, HAOJIOJEHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX OIMBITOB MO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB
pU HarpeBaHuu (TUIaBJIeHUE, OOYTIMBAaHUE U TOPEHUE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMH psia. MeraH u 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN AaJKaHOB: (U3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3amMenieHuss U TOPEHHMs), HAXOXKIEHUE B MPUPOJE, IMOIYyYEHHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAl. DTWIEH U NPOINUIEH —
NPOCTEHIINE TPECTABUTEIN AaJKEHOB: (U3MYECKHE MU XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpPATAUUHU, OKUCICHUS U
MIOJINMEPU3ALINH ), IOJTYyYEHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 m metunOyramueH-1,3: cTpoeHue, BaKHEHIINE
XMMHYECKUE CBOMCTBA (peakuus nosnMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psll. ALleTHIICH
— TMPOCTEUIINK NPEICTaBUTENb AQJIKHMHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpEeHUs ), NOJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, crpoeHue, (U3NYECKUE M XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHMpoOBaHUs U HUTPOBAaHMS), MOJIyYEHHE W NMPUMEHEHHUe. Tomyon:
cocmas, cmpoenue,  uauueckue U  XUMUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue u npumereHue. TOKCHYHOCTb



apeHoB. ['eHeTmdeckas CBsSI3b MEXAY YIVIEBOJAOPOAAMH, MPUHALIEKANIUMUA K
Pa3JINYHBIM KJIaccaM.

IIpuponHble UCTOYHUKM YrieBOAOPOAOB. IIpupoaHbli ra3 U IOIYTHBIE
He(dTanble ra3pl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUW, KaTaIUTUYECKHil), mnuponu3. IIpoaykTsi
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITYy. KaMeHHbIN
yroJib U MMPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHMS BELIECTB M HX MPEBpAllCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMM IUIaCTMAcCC, KaydyKOB U PE3HUHBI, KOJUIEKLIUN
«Hedpte» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE MNPAKTHYECKOW pabOThI: MOJIyUYEHUE ITHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

PacuétHnle 3aaumn.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEUIECTB WJIM MPOJAYKTOB PEAKIIMH).

Kuciopoaconepskanue opraHu4eckKue cOeAUHECHUS

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHONI W 3TaHOJ: CTPOECHHUE,
¢usznueckre W XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), NpPUMEHEHHE. BOIOpOIHBIE CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlefICTBHE METAHOJIa ¥ ATAHOJIa HA OPTAaHU3M YEJIOBEKA.

MHOroatoMHble  CIHUPTHI. DTWUJIEHIJIMKOJIb W  TJHLEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOACHCTBHE CO MICJIOYHBIMU
MeTajulaMi, KaueCTBEHHAsl peaklUHs Ha MHOIOATOMHbIE cnupThl). JlelicTBue Ha
opraHu3M 4enoBeka. [[puMeHneHre rmmuepuHa U dTUIICHIIUKOIIS.

deHoM: CTPOCHHE MOJICKYJBl, (U3MUEeCKHe MW XHMHYECKHE CBOMCTBA.
TokcuunocTs denona. [lpumenenne gpenona.

Anpnerunpl U kemowusl. DopmanbAerui, alETAIBAECTUII: CTPOCHHUE,
duznueckre U XUMUYECKHE CBOMCTBA (pEakIMM OKUCICHHUS U BOCCTAHOBIICHUA,
KaueCTBEHHBIE PEAKIINH ), TOJIyUYEHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeneNbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3MUECKHE M XUMHUUYECKHE CBOWCTBA (CBOWCTBA,
oOmue Il Kjacca KUCJIOT, peakius dTepurKaIiim), MOTyuYeHUEe U MPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOTHI Kak MPEACTABUTENN BBICHIUX KapOOHOBBIX
KHCIIOT. Mbljla Kak COJM BBICITUX KapOOHOBBIX KACIIOT, MX MOIOIIEE JICHCTBHUE.

Crnoxnple >(QUpBl KaK MPOW3BOJHBIE KapOOHOBBIX KHUCJIOT. [ mapomnus
c10HbIX 3¢upoB. XKupsl. 'uaponus xupos. [IpumeHenue xxupoB. buonoruueckas
poJib JKHAPOB.



VYrneBogel: cocraB, KilaccMpUKalMs ~ yriaeBoAoB  (MOHO-, M- H
nosiucaxapubl). ['moko3a — npocTelmmii MoHOCaxapH1: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMUYECKHE CBOWCTBAa (B3aUMOJCHCTBHE  C
ruapokcuom Meau(ll), oxuciaenue ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIOKO3bl), HAXOXKJECHHUE B MPHUPOAE, MPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep TIFOKO3BI.

Kpaxman u nemrnonosa kak npupoassie nmonumepsl. CTpoeHHe Kpaxmana U
HeUoNI03bl.  Pu3Nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIH3,
KayeCTBEHHas peaKIys C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHHMS BEUIECTB M MX IPEBPALICHUN:
npoBe/ieHre, HaOJ0JIEHHEe W ONHMCAHHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, Kauye€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CHHPTOB (OKUCJIEHHE 3TaHOJa
okcugoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJEWUCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIEHHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3ammopaeicTBHE Kpaxmana C HOAOM),
POBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakiuuu (Mmaccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEaKLIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHn4ecKue COeTMHEHMS.

AMUHOKHCIIOTBI KaKk aM(OTepHbIE OpraHnyeckue coequHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBA aMMHOKHMCIIOT (Ha IpUMeEpe IiuuuHa). brosnorudeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTumel.

benku kak npUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. l[lepBuunas,
BTOPUYHAs M TPETUYHAsl CTPYKTypa O€iaKkoB. XUMHYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusi, KaUeCTBEHHbIE PEaKIIMU Ha OEJIKH.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsS BEIIECTB M WX IPEBPAILECHHMN:
HaOJII0/ICHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanus OEJIKOB MpH
HarpeBaHUM, LIBETHHIC PEaKLIUU OEJIKOB.

BbICcOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATHA XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUH, CPEAHAS MOJICKYIIApHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MTOJIMMEPHU3ALMS U ITOJTUKOHICHCALIUS.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YYEHMsI BEIIECTB M WX MPEBpAILECHMI:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3U.



Peanuzanus MeXnpeaMETHBIX CBA3EH IIPU U3YYCHUHU OPraHUYECKON XUMUU B
10 xmacce OCYIIECTBIISIETCSI 4epe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATUH, TaK W TOHATHUH, SBIIIOIIMXCS CHUCTEMHBIMHU IS OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYUHBIA (DaKT, TUIOTE3A,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, KiIaccUu(UKalus, NePUOJUYHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHNE.

®usuka: MaTepus, DJHEPIHs, Macca, aTroM, OJJEKTPOH, MOJIEKYJIa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEUIECTBA, (PU3UUECKUE BEIUUYUHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
(doTocuHTE3, OMOJOTMYECKHM AaKTHUBHBbIE BenlecTBa (OENKH, YIJIEBOJIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPObI, MOJE3HBIE WCKOIMAEMbIe, TOTUIMBO,
peCypChl.

TexHONMorHs: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHMUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUUYECKHUE IMTPENapaThl, MaTEpHAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

TeopeTnueckne 0OCHOBbBI XUMHU

XUMHUYECKUA 3leMEHT. AToM. Sapo aroMa, H30TONbI. OJIEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTay, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTanIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PHUTYypalHsi aTOMOB.

[Tepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpHOaM.
3HavueHUe NEePUOIMUECKOT0 3aKOHA B pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XMUMHUYECKOW CBSI3U
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, METaJIM4ecKas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJICHTHONW XHMMHYECKOW CBS3W (OOMEHHBII © JOHOPHO-
akuenTopHbelil). BogoponHas cBsi3b. BaneHTHOCTb. OIEKTPOOTPULATEIBHOCTb.
Crenenb OKUCJICHUS. Hownsr: KaTHOHBI 51 AHUOHBI.



BemectBa  MOJIEKYISIpHOTO Y HEMOJIEKYJSAPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[TonaTue o gucnepcHbix cucTeMax. VICTUHHBIE M KOJJIOUAHBIE PACTBOPBI.
MaccoBast 10Jis1 BELIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. ['€HETHYecKas CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumuueckas  peakuus. Knaccudukanuss  XUMHUYECKUX — peakiuil B
HEOPraHWYECKONW M OPraHMYEeCKON XUMHHM. 3aKOH COXPaHEHHUSI MAacChl BEUIECTB,
3aKOH COXPaHECHUS U MPEBPAILCHUS SHEPTUM MTPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMuHbIX (akTopoB. OOpaTumMbie
peakuun. XuUMHYECKOe paBHOBecue. DaKTOPhI, BIUAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

OnekTponauTuyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX pAaCTBOPOB BEILIECTB: KUCas, HEUTpaJIbHAs, 1IEJI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

DKCMEPUMEHTAIbHBIE METOJIbl M3yYE€HHUS BEIIECTB M HX IPEBpAILCHUN:
neMoHcTpanusa Taosmi «llepuoanyueckas cucreMa XuMudeckux snemeHToB J[. U.
MeHnneneeBay, M3ydeHHUE MoOJIeNIed KPUCTAUIMYECKUX PEIETOK, HaONIoJCHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACIICHNE CPEbl pACTBOPOB BEIIESCTB
C TIOMOINBIO YHHUBEPCAIBHOTO WHIWKATOpA, pEeaKIMd HWOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BnusHue pa3nuuHbIX (DAaKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHHMSIM XMMHUUYECKHX pEaklHUil, B TOM YHCIIEC
TEPMOXMMHUYECKUE PACUYETHI, PACUEThl C HCMOJIB30BAHUEM IOHSTHUA «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenue HemetaiuioB B Ilepuoamyeckoi  cucteme
xumudeckux anmemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONMHUS HEMETalIoB (Ha mpumepe
KHCIIOpOoJIa, cepbl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAJJIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yrmepoma W KpPeMHHsS) W HX  COCIMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAMHEHU ).

[Iprumenenue BAXKHEUIIINX HEMETAJIOB 51 1504 COEIMHECHUMU.



Meramisl. Ilonoxxenue meramnosB B llepuoguyeckoinl cucteMe XUMHUYECKUX
sanemeHTtoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHS JIEKTPOHHBIX 000JIOUEK
aTomMoB MeTauioB. O0mue ¢gusnueckue cBoricTBa mMerauioB. CIlaBbl METasIoOB.
DIEKTPOXUMUYECKUH Pl HANIPSKEHU METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXXKHEHIIUX METAUIOB (HATPUM, KaJIWM, KaJIbIIH,
MarHui, alfOMUHUN, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue cnocoObl MoiaydeHus: MeTauioB. [IpuMeHeHre MeTanoB B ObITY U
TEXHHUKE.

DKCIIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U HX NPEBPAILCHUM:
U3y4YeHHe KOJUIEKIMU «MeTamibpl U CIUIaBbl», OOpa3Il0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HAONIOJIEHHEe W OINHCAHHE JIEMOHCTPAllUOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U TIeJIoueid, KaueCTBEHHbIEC PEaKI[UU Ha KATHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa uiM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAacce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILIECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Ponp xumum B oOecrieyeHUM HKOJIOTHYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAWIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB U MATEPUAIIOB: BAXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHMOHHBIE MaTepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
Matepuanbl Ui JIEKTPOHUKM, HAHOMATEPHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
yI0OpeHUSI.

XuMHUs U 3J0pOBbE YEJIIOBEKA: MPAaBWJIA KCIHOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmia 0€30MACHOT0 MCIOIB30BaHMS MPENapaToB OBITOBOM XUMHH
B MOBCEJIHEBHOM >KU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzanusa  MeXOpeAMETHBIX  CBA3€W MpU  H3Yy4YeHHH  oOmer u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSATHN, SBISIONIAXCS
CHUCTEMHBIMH JUISI OTAEJBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupukanus, MNEPUOJUYHOCTh, HAOIIOJICHHUE,
JKCIIEPUMEHT, MOJIEIINPOBAHUE, V3MEpPEHHUE, SABJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, dJIECKTPOH, MTPOTOH, HEHTPOH, MOH,
W30TOTI, PAIMOAKTUBHOCTh, MOJICKYJIa, SJHEPTETUYCCKUA YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIICCTBA, (PM3MUYCCKUE BETUYMHBI M CAMHHIIBI HX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, DJKOcuUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE MTOPOIBI, TIOJE3HBIE WCKOIAeMble, TOTUIHBRO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasl MPOMBIITUICHHOCTh, METAJLTyprusi, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHUATIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
NPOMBIIIEHHOCTh,  (hapMaleBTHUECKasi  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX IMPEenapaToB, TMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS TIPOMBIIIICHHOCTD, HAHOTEXHOJIOT M.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA [TPOI' PAMMBI 110 XUMNWNA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHMS
oOydJarolmuMHCsT TporpaMM CcpefHero ooOmero o0pa3oBaHusl (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-mMeToauyeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACSATENBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MpeAMeTa «XHUMHUS» Ha YPOBHE CPEIIHErO
oO11ero 00pa3oBaHusl BbIIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUUMHUCS POCCUUCKOM TPaKTAHCKOM UIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIICHHIO;

HAJIMYME MOTHBAIUU K 00YUYEHHUIO;

[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOECKICHUI JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IEHHOCTEN U UCTOPUUECKUX TpAIUIIMi 6a30BOI HAYKH XMMHH;

TOTOBHOCTh U CHOCOOHOCTH OOYYaromIMXCs PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICJIIOBBIMU yYCTAHOBKAMH, MPUCYIIMMH IIETOCTHON
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMUYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
eI U CTPOUTD >KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» JTOCTHTAIOTCS B
€AMHCTBE Y4YeOHOW ¥ BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleajaMUd POCCHUHCKOTO TPaXKTAHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWJIIaMH  TIOBEACHHUS,  CIHOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPaxKaroT
c(hOpMHPOBAHHOCTh OIBITA TO3HABATEILHON M TPAKTHYECKOW NEATEITHLHOCTH
00y4aroUMXxcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTHu:

1) rpaxaaHCKOT0 BOCTIMTAHMS .

OCO3HAaHMS 00Y4arOUIMMUCS CBOUX KOHCTUTYLMOHHBIX ITpaB U 00sA3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U MIPaBOIOPSAKY;

MPEACTAaBICHUS. O COLUUAIBHBIX HOpPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILICHH B KOJUICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESITEIBHOCTH TPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHbBIX BUAOB YUeOHOMU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HacCJeAUIO
OTE€YECTBCHHOM XUMUM,

YBaXXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTM TEOPUM M MPAKTHYECKOTO
NPUMEHEHMS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKH €CTh pe3yJbTat
JUTMTENIbHBIX ~ HAOMIONCHUHM, KPOMOTJIMBBIX  JKCICPUMEHTAIBHBIX  MOHMCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB,;

WHTEpeCa U TIO3HABATEJIbHBIX MOTHBOB B TMOJYYCHUU U MOCIEAYIOIIEM
aHanuse mHopMalMKu O MEePEAOBBIX JOCTHKCHHUSIX COBPEMEHHOM OTEYECTBEHHOMU
XHMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

HPaBCTBEHHOTO CO3HAHMS, ITHUECKOTO TTOBEICHMUSI;

CIOCOOHOCTH OIIEHMBATh CUTYAIlUH, CBA3aHHBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIC PELIECHUsI, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHE U MOCTYNKHU CBOMX TOBAPHILEH C
MO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCIEJICTBUUA STUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIBTYPbI 310POBbSI:

NOHMMAaHUS IEHHOCTeH 370poBOrO0 W  0Oe3omacHOro obpasza IKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (pU3MUEeCKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJIFOICHUST TIpaBWJI 0E€30I1MacHOr0 OOpalleHHus C BEHIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH TNPaBUJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€301macHOT0 MOBE/ICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUSTUS BPEAHBIX MPUBBIYEK (YMOTpeOJCHUS
aJIKOTOJIsl, HAPKOTHUKOB, KypEeHUSI);

5) Tpy/10BOT0 BOCTIMTAHUSA:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-UCCIEA0BATEIbCKOU
JESTENHbHOCTH, OOIECTBEHHO TMIOJE3HOM, TBOPYECKOW W JPYrUX BHUAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUHM MPAKTUUYECKUX 3ajiay
COIlMAJIbHON  HampaBleHHOCTHM (B paMKax CBOEro  Kijacca,  UIKOJbI);



HMHTEpeca K MPAKTUUYECKOMY M3YYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH,

YBaXEHUS K TPYyHLY, JIOASIM TpyJa U pe3yibTaTaM TPYJIO0BOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUAYAJIbHOU TPACKTOPUU
oOpaszoBaHus, Oyaymiel mpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

9KOJIOTUYECKHU II€JI€CO00Pa3HOr0 OTHOIIEHUSI K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJO0AJTBHOTO XapakTepa HKOJOTHMYECKUX TMpoOJieM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TTPUPOTHOMN U COIUATILHOMN CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTIDKCHUN XUMHUHU IS
pelieHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTION30BAHNS;

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCAIIUX BpEll OKpYyKaromen
IPUPOJHON Cpejie, YMEHHUs MPOTHO3UPOBATH HEOIATONPHUATHBIC SKOJIOTUYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO HKOJOTHUECKOTO MBIIUICHUS, YKOJIOTHIECKON KYIbTYPHI,
omnbITa NEATENbHOCTH AKOJIOTUYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMU B ITO3HABATEIbHOM, KOMMYHUKAaTUBHOW M COLUUAIBHOU
NPaKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO MPOTHUBOCTOATH HCOJIOTHH
xemooouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHMUS CHeUU(PUKH XUMUM KakK HAyKd, OCO3HaHUS €€ ponu B
dbopMHUpPOBaHUN PAIMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUM IIEJIOCTHOTO
NpEICTaBIEHUsI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MMO3HAHUU TNPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MOpoOIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yoexxaéHHocT B 0coOOM 3HAYMMOCTH XHMHUU [JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKON HAMNpPaBICHHOCTH W BaXHOM pOJIH B
CO37aHUM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUUECKOM, NMUILEBOU U
HKOJIOTUYECKON 0€30macHOCTH, B PA3BUTHH MEIAUIIMHBI, OOCCICYCHHH YCIOBUU
YCHEIIHOTO TpyJa H DKOJIOTHYECKH KOMGMOPTHOW JKM3HU KaXJAOro 4IICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TIOHMMAaHUS CYLUIHOCTH METOJIOB
MMO3HAHUS, UCMOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIb30BATh



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIIOYECHHS Ha
OCHOBE HAayyHbIX (DaKTOB M MMEIOLIUXCS JAHHBIX C LEJIbI0 MOJYyYEHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIbHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus TpobyieM B peajbHbIX )KU3HEHHBIX CUTYAIUX;

UHTEpeca K MMO3HAHUIO U HCCIIEN0BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTM U  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMH;

UHTEepeca K 0COOEHHOCTSAM TpyZAa B Pa3lIMuHBIX cpepax mpodeccuoHaIbHOU
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA y‘{€6HOFO npeamMeTa «XUMHUS» Ha
YPOBHEC CPCAHCTO 06HI€FO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHUA, OTpAXKAIOIINC
OCJIOCTHOCTD Hay‘{HOﬁ KapTHHBI MHpaA H CHCHI/I(l)I/IKy MCTOJOB ITIO3HAHMHA,
HCIIOJIb3YCMbBIX B €CCTCCTBCHHBIX HAYyKax (MaTepI/IH, BCUICCTBO, DHCPIU:A, ABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIUII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICTOBAHUC, Ha6J'II-0I[€HI/I€, HN3MCPCHUC, OKCIICPUMCHT U I[pyrI/IC);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKATHUBHBIC,

PETYISATUBHBIC), obecrieurBaroIIne dbopmupoBaHue GyHKIIMOHATBHOMN
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH oOydJaromuxcs HCII0Ib30BaTh OCBOCHHBIC

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS M YHHBEPCAIbHBIC YYCOHBIC
JIEVCTBUS B IMO3HABATEIILHOU U COLIMAIIBHOW MTPAKTHUKE.

MertanpeagMeTHbIE PE3yJIbTaThl OTPAXarT OBJAJCHUE YHHUBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHHKATHBHBIMH W  PETYJISTHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAIbHBIMH Y4eOHBbIMH NMO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6a30BbI€ JJOTrHYECKHE TeHCTBHA:

CaMOCTOSITEILHO  (hOpMyNIHMpOBaTH W aKTyaJIM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENIATh LEINM JEATEIbHOCTH, 3ajJaBas MapaMeTpbl M KPUTEPUH MX
JTOCTHKEHHS, COOTHOCUTB PE3YJITATHI ICATCIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

HCTOJIb30BATH IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapAaKTEPHbIC MPU3HAKW TOHSITUM W YCTaHABIMBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS JJI1 OOBSICHEHUS OTACNIbHBIX (DaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUYUHHO-CIEIACTBEHHBIE CBSA3M MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJCHHUS (MHAYKTUBHbBIC, JCAyKTUBHBIC, TIO
aQHAJIOTUM), BBISIBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTpPUBAEMbIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOJBI U 3aKJIFOUCHUS;

NPUMEHSTHh B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUHU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) DJJIEMEHTa, XUMHUueckas (opMmysa, ypaBHEHHE XUMUYECKOU
peakiuu — TpPU PEIICHUH Yy4eOHBIX IMO3HABATENIbHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIC MOJEIBHBIE MPE/ICTABICHUS JJIsl BBIABICHUS XapAKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEN0BATEIbLCKHE eHCTBHUS:

BJIaJIETh OCHOBAMHM METOJ0B HAyYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKUX
peaxkiuu;

dbopMynHpoOBaTh LIETU U 33]]a4H HUCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUII;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUSA U MPOBEIACHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJ0M
nporecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIUpOBaTh
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICITAHHON padoTe;

npuoOperaTh OIBIT YYEHHYECKOH HCCIIeIOBATeIbCKOM W TPOEKTHOM
JESITENHbHOCTH, TMPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEILHOMY
MOUMCKY METOJIOB PEIICHUs MNPAKTUYECKUX 3a/lady, MNPUMEHEHUIO Pa3IMYHbIX
METOJI0B MTO3HAHUSL.

3) padoTa ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HUHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTepaTypa XUMHYECKOTO COAEPKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH(DOPMAIUIO PA3IWYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOABI MPH TOUCKE U
orbope wuHbOpMaANMK, HEOOXOAUMOM ISl BBIMOJHEHUS YYEOHBIX 3ajad
ONPEIEIIEHHOrO TUIIA;

MpPUOOPETaTh OIBIT KCIOJB30BaHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3JITMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMANbHYIO  (QOpMYy  MpECTaBICHUS
uHpopmaiu (CXeMbl, rpauKu, JTUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpeACTBa Mmpu paboTe ¢
XHMHYECKOW WHPOpMAIMEH: TPUMEHATh MEXKIpEAMETHbIE ((DHU3UYecKue W
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE CpEICTBa
HATJISITHOCTH.

OByajeHre YHUBEPCATbHBIMH KOMMYHHUKATHUBHBIMH JTeCTBHUSIMM

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYX JAaeMOil TeMbl B XOJ€ JHUaJora W/Wiu
JUCKYCCHHM,  BBICKa3bIBaTh  HJIeH, (OPMYJIHPOBATH CBOM  MPEIIOKCHHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

BBICTYNAaTh C TMPE3EHTAlUeil pe3yJbTaTOB IO3HABATEIHHOU ESITEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIIBHO MM COBMECTHO CO CBEPCTHUKAMHU TIPH BBITTOJTHCHHH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON paboThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peain3allui yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3UIIMKA B
X071 00CYXI€HUSI 1 OOMEHA MHEHHUSAMH.

OBiajieHUe YHUBEPCAJTbHBIMHU PEryJIsiITUBHBIMH e CTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IM03HABATEIIHHYIO
JeSTENBHOCTh, Ompenensia e€ LeNu W 3aJadyd, KOHTPOJIUPOBaTH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBaTh MpejiaraeMblii  alrOpUTM JICHCTBUA TpHU
BBITIOJTHEHUU YYEOHBIX U HCCJIEAOBATENbCKUX 3aJad, BBHIOMpaTh HamboJee
3 PeKTUBHBIN CMOCO0 WX pEIICHHS ¢ Y4E€TOM TOJYYCHHUsS HOBBIX 3HAHUH O
BEIECTBAX  XUMHUUECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH HAa OCHOBE CaMOaHalIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XAMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUNA O XUMHUYECKOW  COCTABJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJH XHMHUH B TO3HAHWM SIBJICHUMN



npuposibl, B  (OPMUPOBAHUU MBIIUICHUS W KYJABTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOUMOM JIJIsl pEIICHUs MPAKTUYECKUX 3a/1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPHUPOTHOMU
cpene;

BIAJICHUE  CHUCTEMOM  XUMUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHUUYECKUU JJIEMEHT, aToM, JJICKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIM 00BEM, YIIIEpOAHBIM CKeyeT, (YHKIMOHAIbHAS TpyMIa,
pajuKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psi, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPO/ W a30TCOJEp)Kalllie COEIMHEHHsl, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannueckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMUMHUU;, MHUPOBO33PCHUYCCKHUE 3HAHUA,
JieXKaIue B OCHOBE TNOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
SBJICHUHN, (PaKTONOTrMYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU W
0€301MacHOM HCIIOJB30BAaHUM BAXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU JEeSATEIILHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISBISATH XapaKTepHbIE MPU3HAKK TMOHATHM,
YCTaHABIMBATh MX B3aHMMOCBSI3b, UCIIOJIH30BAaTh COOTBETCTBYIOIINE MOHATHS MpU
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHNYEeCKUX COSTMHEHHI;

c(hOpPMHUPOBAHHOCTh YMEHHMI HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTON, COKpAIIEHHON)
dbopMyn  OpraHMYeCKMX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTaBIIMBATh MOJEIN MOJIEKYJ OPTaHMYECKUX BEIIECTB JUIsl MIUTIOCTPALIUUA HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIWBATH MPUHAJIC)KHOCTh H3YYECHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K ONpeaeIEHHOMY
KJIAcCy/Tpynne CcoeauHeHuN (YTJIeBOJOPOIbI, KHUCIOPOA U a30TCOJEpIKaIlne
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIUHEHMS), AaBaTb WM Ha3BaHUA IO
cucremarndeckoir HomeHknatype (IUPAC), a Takke TpPHBOAWTH TpPUBHAILHBIC
Ha3BaHUS OTAEJIBHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPONMUJIEH, alleTHUIICH,
STWJICHTJINKOJb, TJHIEPUH, (HeHon, GopManabaerus, aneTalbIerua, MypaBbHHAsS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIJIOTa, CTEAPUHOBAs KUCIIOTA, IJIFOK03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTh yMEHHS OINPEACNATh BHUABI XUMHUYECKOW CBSI3H B
OpraHUYECKUX COEIMHEHUSX (onMHapHbIE u KpaTHBIE);



c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATH TIOJOKEHUS TEOPUU CTPOCHHUS
opranuyeckux BemecTB A. M. bytnepoBa st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHMH  XapaKTepu3oBaTb  COCTaB, CTPOECHUE,
¢u3znueckre M XUMHUYECKHE CBOMCTBA TUIUYHBIX MpPEACTaBUTENIEH pa3IuuyHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWUJICH, NPOMWIEH, alleTHJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METAHOJ, 3TAHOJ, ATHJICHIJUKOJb,
IJIMLEPUH, (PEHOJ, aleTalbIeru, MypaBbUHAs W YKCYCHas KHUCJOTHI, IJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAasl KUCJI0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HHMH YypPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKHX pEakiuil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYJ;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKH YTIE€BOJOPOJIHOTO
Colpbsi  (He(Thb, MNPUPOJHBIM Ta3, Yrojb), CHOCOOBI HX TNEPEpadOTKU U
NPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

cOpPMUPOBAHHOCTh YMEHHUW TPOBOJUTH BBIYHCICHHUS M0 XHUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakluud MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WJIH NMPOJYKTOB PEAKIIHH );

c(OpMHPOBAHHOCTh YMEHHM BIAJETh CUCTEMON 3HAHUUA 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU W3YYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOIt0/IeHrne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPABUIIA MOJIH30BAHUSI XUMUYECKON
NOCYJIOM W J1a00paTOpHBIM 00OpYyJOBaHHMEM, a TaK)Ke MpaBmiia OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHH IUIAHUPOBATH U BBITIOJNHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPeBpaIeHUsI OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYICHHUE
STWIEHa W U3Yy4YEHHE €ro CBOWCTB, KAaYECTBEHHBIE PEAKLUUU OPraHMYECKHUX
BEIIECTB, JCHATypalusi OCJIKOB NMPU HArpPEBaHWM, IIBETHHIE PEAKIMU OEIIKOB) B
COOTBETCTBMM C IpaBUJaMU TEXHUKH O€30MaCHOCTH MpPH OOpalleHuu C
BEIIECTBAMU U J1aOOpaTOPHBIM OOOpPYJAOBaHUEM, WPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO JKCIEpPUMEHTa B (OpME 3alucH YpaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMALMIO, MOJIYy4aeMyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
uH(popmaruu, NHuTeprer " JIPYTUX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  COONIOJATh  MpaBWIa  DKOJIOTUYECKH
1[€JeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JAESATENBHOCTH B ILEISIX
COXPAHEHHUSI CBOETrO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHOW Cpeibl, OCO3HABAThH
OMACHOCTh BO3JECUCTBHSI HA >KUBBIE OPraHU3MBI OINpPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M TNPEJOTBPALIECHUS HX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIst 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SBICHUM;

JUISL  CHEeNbIX U CHa0OBUIAIIMX OOYyYaroUIMXcs: YMEHUE MCHOJIb30BaTh
penbedHO-TOUeUHYI0 cucteMy obOo3HaueHui JI. Bpaitnst mis 3anucu XUMUYECKUX

dbopmyi.
11 KJIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOImias W HeopraHudeckas
XUMHUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SBJICHUU
Opupoabl, B  (OPMUPOBAHUK MBIIUICHUS W  KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUISCKUX 33129
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JIOPOBBIO M MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHSA (XMMHUYECKHH 3JIEMEHT, atoMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIICHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTTMYECKasl, BOJOPOIHAS ), KpUCTAJIIMYECKas penieTKa,
TAMNBl ~ XUMUYECKUX  pEaKIUi, PpPacTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJIMTHYECKAS JIUCCOLMALMSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaKkIuh, XUMHYECKOE€ pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALCHUS SHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMUU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IMOHMMAHUSA MNPUYUHHOCTH U
CHCTEMHOCTH XMMHUYECKHX SIBICHUM, (PaKTOJIOTMUYECKHE CBEICHHS O CBOMCTBaX,
COCTaBe, MOJYYCHUH U 0€30MaCHOM HCTOJIb30BAaHWM BXKHEUIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY " MPAKTUYECKON eI TeIbHOCTH YEJI0BEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISABJISATH XapaKTEpPHbIE MPU3HAKU TMOHSITHUH,
YCTaHABIMBATh MX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPHU
ONMCAHUU HEOPraHUYECKUX BEHIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIB30BaTh XUMHYECKYIO CHUMBOJUKY IS
coctaBiieHus (GOpMYJ  BEIIECTB M  YpaBHEHUH XUMHUYECKUX  PEAKIHMH,
cucreMmarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTHEIBbHBIX
HEOpraHWYEeCKUX BeulecTB (yrapHblid ras, YrJeKHCIbIM ra3, amMMuak, raméHas
W3BECTb, HETAIlIEHAs] U3BECTh, MUTHhEBAS COJIA, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPE/EsATh BAIGHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJUTMYECKONW PEHIETKH KOHKPETHOrO BEIeCcTBa (aTOMHas, MOJICKYJISIpHas,
MOHHAs, METAJUTMYECKasi), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHAaBJIMBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBY K OMNPEACIIEHHOMY Kiaccy/Tpymre
COeIMHEHUH (MPOCThIC BEIIECTBA — METAUIBl M HEMETAJIJIbl, OKCUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCH/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepmoanmdeckoii CHCTEMBI
xuMuueckux saemeHtoB JI. M. MennpeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB XMMHUUYECKHX JJIEMEHTOB U UX COCIUHEHHI
10 meprojiam u rpymnmam llepruoanyeckor CUCTEMbI XUMUYECKHUX d1eMeHTOB []. U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T'E€HETUYECKOM CBS3M MEXAY HEOPraHMYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XMUMHYECKUE PEAKIUU TIO0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArHPYIOIIUX BELIECTB, TEIIOBOMY
s dekTy peakiuu, U3MCHCHHIO CTCIICHECH OKHCIICHHS 3JICMEHTOB, OOPaTUMOCTH
peaKIuy, y4acTHIO KaTalau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABISTH YPAaBHEHUS PEAKIUNA PAa3THIHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS PEAKIUd HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, pu KOTOPBIX 3THU peakuuu 159107} hi(y] KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIIMH, IOITBEPKIAIOITIC
KaueCTBCHHBIH COCTaB pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pPaclo3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIOMIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh yYMEHHH  pPACKphIBaTh CYIIHOCTH  OKHUCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA MOCPEACTBOM COCTABJICHHS 3JICKTPOHHOTO OajaHca
ATUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUIN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pEeaKIUy OT Pa3IMYHBIX (PAKTOPOB; XapaKkTep CMEIICHUS XUMHYESCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3ekcTBus (mpuHiui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUU XapaKTEpPU30BaTh XWMHUYECKHE IPOIIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH TPEJACTABICHUNA 00 OOIMX HAYYHBIX NPUHIMINAX WU
HKOJIOTHYECKHUX MPOOJIeMaxX XUMHIECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMECHUH TPOBOJIUTH BBIYKMCICHUS C HCIIOJIb30BaHHEM
TOHSITHSI «MaccoBasl JIOJIS BEIECTBA B PacTBOPE», OOBbEMHBIX OTHOIICHHH Ta30B
IpH XUMHUYECKHUX PEaKIHUSIX, MacChl BEIIECCTBA WM 00BEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe MM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIO/IaTh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi U JabopaTOpHBIM OOOpPYIOBaHUEM, a TaKXKe IpaBUiia OOpalIeHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH ITUIAHUPOBATH U  BBIMIOJHATH XUMHYECKUH
HKCIIEPUMEHT (Pa3oKeHUEe TMEPOKCHIA BOAOPOJAA B MPUCYTCTBUM KaTalIH3aTOpa,
OTpEJICTICHHE Cpebl PAacTBOPOB BEIHIECTB C IMOMOIIBIO  YHHUBEPCATHLHOTO
WHANKATOpA, BIUSHHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUUYECKOW pPEaKIInH,
peakinuu MOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIUu Ha cyibdar-, kapOoHAT- H
XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
temaM «Metamisl» u «HemeTtamnb») B COOTBETCTBHHM C TPaBWIAMH TEXHUKU
0e30macHOCTH TP OOpAIEHNH C BEIIECTBAMHU U JTAOOPATOPHBIM 000pYIOBaHHUEM,
MPEACTAaBIATh PE3YJIbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEaKIuii W (HOPMYIUPOBATH BBHIBOJLI HA OCHOBE
ITUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAITNIO, TOJYy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKAITHH, WNuTtepuer u JIPYTHUX);



chOpMUPOBAHHOCTh  YMEHHMH  COONIOJAaTh  MpaBWia  IKOJIOTUYECKHU
1enecoo0pa3HOro TMOBEJACHUSIT B OBITY U TPYAOBOM JIESITEIBHOCTH B UEAX
COXPAHEHHUSI CBOETO 3/0POBBbS U OKPYKAIOIIEH NPUPOAHON Cpeabl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBHS HA KMBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMasI
cmbicn mokazarenss [IJIK, mosicHITP Ha mTpuMepax CrmocoObl YMEHBIICHUS WU
MPEAOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKA,

JUIsT 00YYaroIIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL  CHeNbIX U CHa0OBUIAIIMX OOYyYaroUIUXcs: YMEHHE MCHOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obOo3HaueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
) NMPOrpaMmblI odpa3oBaTejibHbIE
pecypchl
Konrtpoabubie | IlpakTuueckue
Bceero P P
padoThI padoThI
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4YeCcKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTaHWMYECKUX COSTMHEHHI A. 3 0 0 bu6moreka [IOK
M. bytneposa
Hroro mo pazgeny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — AJTKAHBI 2 0 0 bu6mmoreka [JOK
HenpenenbHble yrieBoAOPOIbI: aTKEHBI,
2.2 e yr AOPOA 6 0 1 bu6mmoreka [JOK
aJIKa/IMEHBbI, AIKMHbI
2.3 ApoMaTtudeckue yriaeBoa0pO/Ibl 2 0 0 bu6mmoreka [JOK
[IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U
2.4 prpoa yr HOPOA 3 1 0 bubnuoreka [JOK
UX repepadoTKa
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xkamme oprannyeckue coelMHeHUus
3.1 Crnuptsl. @eHon 3 0 0 bubnuoreka [IOK
Anbnerunbl. KapOoHOBBIE KHUCTOTHI.
3.2 AT P 7 0 1 bubmuoreka [JOK
CrnoxHuble 3¢upbl
3.3 VrieBoabl 3 1 0 bu6nmoreka [JOK




Wroro mno pazueny 13

Pasnen 4. A3oTconepxaiiue OpraHnvecKue coeTuHeHust

4.1 AMUHBI. AMUHOKHCITOTBI. benku 3 0 0 bubmmoreka [IOK

Wroro mno pazmeny 3

Pa3nes 5. BoicokomouieKy/IsipHbIe COeINHEH U

51 [Tnactmaccel. Kayayku. Bonokna 2 0 0 bubmmorexa [JOK

Hroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10

34 2 2
[TPOI'PAMME




11 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢pposrIe)
) NMPOrpaMmblI odpa3oBaTejibHbIE
pecypcsl
K I
Beero OHTPOJILHBIE paKTHYeCKHe
padoThI padoThI
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atomoB. [leproanueckuil 3aK0H
11 u [lepuoanueckas cuctemMa XUMHYECKHX 3 0 0 bubnnorexa [JOK
anemenToB JI. . MenpaeneeBa
19 Crtpoenue BemiectBa. MHOTOOOpasue 4 0 0 BuGmorexa LIOK
BEIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1 bu6mmoreka [JOK
Hroro mo pazgeny 13
Pa3nen 2. Heoprannuyeckasi XumMust
2.1 Mertaiisl 0 bu6mmoreka [JOK
2.2 Hemeramisr bubmuoreka [JOK
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5 0 0 BuGmiorexa LIOK
BEIIECTB
Hroro no pazneny 17
Paszgen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4 1 0 bubmuoreka [JOK
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 3 3

[TPOTPAMME







IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KounuecTBo yacoB DJIEKTPOHHbBIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeiibHbIE
padoTsbI padoThI
pecypchbl
I - N
1 penMeT OpraHmYeCcKOl XUMHUH, € 1 0 0 BuGmrorexa LOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHE 09.09.2023
Teopust CTpOCHHS OPraHUIECKHX
2 coenmuHenuit A. M. BytiiepoBa, eé 1 0 0 15.09.2023 bubmmoreka [JOK
OCHOBHBIE TTOJIOKEHHS
[IpencraBnenue o Kiaccuuxanuu
opraHnueckux Beuiects. Homenkmnarypa
3 1 0 0 bub OK
(cucTemaTuyeckas) U TpUBUAIbHBIC 22.09.2023 nommorexa I
Ha3BaHMs OPraHMYECKUX BEILIECTB
AJKaHBI: COCTaB U CTPOCHHE
4 ’ 1 0 0 bub e OK
TOMOJIOTHYECKHH PSIJT 29.09.2023 uomorexa [
Mertan u 3TaH — OpocTeuIme
> MPEACTABUTEIN ATKAHOB L 0 0 06.10.2023 Bubmmorexa LHOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 0 0 13.10.2023 bubnnorexa [JOK
OTUJIEH U IPOMUIIEH — MPOCTEHIINE
7 1 0 0 bub OK
MPEACTABUTEIN AKEHOB 20.10.2023 mommorexa 1
IT 01 «I1
8 pakTuueckas padota N «v OJIy4eHue 1 0 1 BuGmiorexa LIOK
STWJIEHA ¥ U3YYEHHUE €TO CBOWCTB)» 27.10.2023
9 Anxaauensl. byraguen-1,3 u 1 0 0 bu6mmoreka [JOK




MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KaydyyKa U Pe3UHBI

10.11.2023

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUS,

10 TOMOJIOTUYECKUM psijl. ALIETUIICH — 17 11.2023 bubnuorexa [JOK
MPOCTEUIINI MPEICTABUTEIb AIKUHOB o
Brrunciienus o ypaBHEHUIO XUMUYECKOM

11 bu6 OK
peakiu 24,1103 | Promorexa L
ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh

12 b K
apeHoB 01.12.2023| Promorexa O

13 I'eneTrueckas CBsI3b YIIEBOIOPOJIOB, BuGmiorexa [IOK
MpUHAUISKAIINX K PA3IMYHBIM KJlaccam 08.12.2023
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

14 MIPUPO/IHBIN ra3 U MOMyTHbIE HEPTAHbIE 15.12.2023 bubnnorexa [JOK
rasel, He()Th M IIPOYKTHI €& IepepaboTKu o
[IpupoaHbIle HCTOYHUKH YTIIEBOAOPOIOB:

15 MIPUPOJIHBIN a3 v MOMyTHEIE HE(TIHBIC 99 12,2023 bubnuoreka [JOK
ras3bl, He()Th U MPOJIYKTHI €€ mepepadoTKu o
KounTponbHas paboTa 1o pazzaeny

16 bub OK
«YTIEBOIOPOABDY 29.12.2023 uomorexa [

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI: BuGniorexa LIOK
METaHOJI M 3TaHoJI. BosopoaHas cBs3b 12.01.2024
MHoOTroaTOMHBIE CUPTHI: TUICHIJIMKOIb U

18 bub K
TJULEPUH 19.01.2024 noimmoreka 11O

19 ®deHom: cTpoeHue lvvloneKynLI, ¢buznueckue BuGmmorexa LOK
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 26.01.2024
Anbrerunsl: popMaibaeTua U

20 b K
aneTanbAerul. AUETOH 02.02.2024 uomorexa 1O




OAHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE

21 b K
KHUCJIOTBI: MypaBbUHAs U YKCYCHas 09.02.2024 nomorexa 11O
[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 buo OK
pacTBOpa YKCYCHOM KHCIIOTBI» 16.02.2024 nonwotexa Il
CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK

2 b K

3 MIPEICTaBUTENH BBICHINX KapOOHOBBIX 01.03.2024 nonuoteka 11O
KHCIIOT
MpbUia Kak COJIM BBICIIAX KapOOHOBBIX

24 buo OK
KHCJIOT, UX MOIOIIee JCHCTBUE 15.03.2024 nommoreka I
CrnoxHbIe Y()UPBI KaK MPOU3BOIHBIC

2 0 . b K

5 KapOOHOBBIX KUCIOT. [ 'UIpOJIN3 CI0KHBIX 99 03.2024 nommoreka 11O
3¢upos
Kupsl: TuapOIH3, IPUMCHEHHE,

26 bu6 OK
OuoJsiornyeckasi poJib >KUPOB 05.04.2024 nomvotexa Il
VYrieBoapl: cocTaB, KiIacCupUKaIus.

27 Baxneiimme npeacTaBuTeNN: III0K03a, 12.04.2024 bu6mmoreka [IOK
dbpykTo3a, caxapo3a
Kpaxman u nemmtosno3a Kak mpupo/IHbIe

28 bu6 OK
MOJIMMEPbI 19.04.2024 nomvotexa Il
KonTtponbHas padoTa 1o pasaeny

29 «Kucnopopcoaepxaiimue opraHu4ecKre 96.04.2024 bubnuoreka [JOK
COCTMHCHUS

30 AMWHBI: METHJIAMUH U aHUJIHH 96.04.2024 bubnuoreka [JOK
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE

31 OpPraHUYEeCKHUE COCUHEHUS, UX 03.05.2024 bu6mmoreka [JOK

OMOJIOTHYECKOC 3HAUCHHE. IlenTuapl




benku xak npupoaHbIe

2 1 bu6 OK
3 BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 10.05.2024 nonxotexa Il
OCHOBHBIE TIOHSATHS XUMHU
1 bu6 OK
33 BBICOKOMOJICKYJISIPHBIX COCTMHEHUM 17.05.2024 nonwotexa Il
OCHOBHBIEC METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA. 1 94.05.2024 bubnnorexa [JOK
[TmacTmacchl, Kaydykd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB 110 34

[TPOTPAMME




11 KJIACC

KosnuuecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeiibHbIE
padoTsbI padoThI
pecypcsl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS

1 1 0 0 bubmmoreka [IOK
KOH(pHTyparysi aTOMOB 09.09.2023
[Iepnoanueckuit 3akoH u [lepuoandeckas
crcTeMa XMMHYECKUX d7eMeHToB /1. 1.

2 . 1 0 0 bu6mmorexa [IOK
MenneneeBa, uX CBsI3b C COBPEMEHHOM 15.09.2023
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHUYECKUX JIEMEHTOB U UX COCAUHEHUN
0 Tpynmnam u nepuojaM. 3HaueHUE

3 26 P 1 0 0 bubnuoreka [JOK
MEPUOANIECKOTO 3aKOHA U CHCTEMBI 22.09.2023
xuMu4eckux saeMmeHToB .M. MenaeneeBa B
Pa3BUTUU HAYKU
Crpoenue BemiecTBa. XUMUYecKasi CBsI3b, €€

4 BH/JIbI; MEXaHU3MBI 00pa30BaHMS 1 0 0 99.09.2023 bubmuorexka [JOK
KOBaJIeHTHOH CcBsi3U. BonopoHas cBsi3b A
BaneHTHOCTh. DJIEKTPOOTPUIIATENEHOCTb.
Crenens okucnenus. Bemectsa

5 1 0 0 bubmuoreka [JOK
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO 06.10.2023
CTPOEHUS
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.

6 HcTruHHBIE U KOJUIOUIHBIE PACTBOPHI. 1 0 0 13.10.2023 bubnuoreka [IOK

MaccoBas 401 BEIIECTBA B pacTBOpC




Knaccugukanus 1 HOMeHKIIaTypa
HEOPraHUYECKUX COCTMHEHHUI.
['enernyeckas cBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KIACCOB

20.10.2023

bu6mmoreka [IOK

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHUS SHEPTUH IPH
XUMHUYECKUX PEAKIUAX

27.10.2023

bubmmoreka [IOK

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECHE

10.11.2023

bu6mmorexa [IOK

10

[IpakTnueckas padorta Ne 1. «Bnusuue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

17.11.2023

bu6mmoreka [IOK

11

DnekTpoauTuyeckas auccormanus. [lonstue
o BojopoaHoM mokaszatene (PH) pactBopa.
Peakiiun nonHoro oomena. I'uaponus
OPraHUYECKUX ¥ HEOPTaHMYECKUX BEIIECCTB

24.11.2023

bu6mmoreka [IOK

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIuiaBoB U PacTBOPOB coJiei

01.12.2023

bu6mmoreka [IOK

13

KonTtponpHas pabora no pazaeny
«TeopeTnyecknue OCHOBBI XUMHM»

08.12.2023

bubnuoreka [JOK

14

Mertauisl, ux nojoxenue B [leproauueckoi
cCUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

15.12.2023

bu6mmoreka [JOK




15

CrinaBbl METAJUIOB. DNEKTPOXUMHUUYECKUI
PSAI HAIIPSKEHUN METaJIOB

22.12.2023

bu6mmoreka [{OK

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METAJUIOB (HATPUH, KaJTU, KaJbILIUH,
MarHui, aJIOMUHHAN) U X COCTUHEHHI

29.12.2023

bub6mmoreka [IOK

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

12.01.2024

bubmmoreka [IOK

18

XUMHUYEeCKHe CBOMCTBA ITMHKA, JKeJIe3a B UX
COCAUHEHUI

19.01.2024

bu6mmoreka [IOK

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Mertamis»"

26.01.2024

bu6mmoreka [IOK

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Teproanyueckol cuctreMe XUMHYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

02.02.2024

bu6mmoreka [IOK

21

®u3nYECKUe CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHCJIOpoJia, cepbl, hochopa u yriieposaa)

09.02.2024

bu6mmoreka [IOK

22

XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPHI U
UX COEIMHEHNN

16.02.2024

bu6mmoreka [IOK

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIMHEHUN

01.03.2024

bubnuorexa [JOK

24

XHUMHUYECKUE CBOMCTBA yriepoa, KpEMHUS U
HUX COeIUHEHUU

15.03.2024

bu6mmoreka [JOK

25

[IprmeHeHne BaXXHEUIINX HEMETAJIOB U UX
COEIMHEHUN

22.03.2024

bu6mmoreka [JOK




26

O00011eHNEe U CUCTeMaTU3alisl 3HAaHUH 110
teMe «HemeTtamnny. BeraucineHus mo
YpaBHEHUSIM XUMUUYECKUX PEAKIUN 1
TEPMOXUMHYECKUE PACUETHI

05.04.2024

bu6mmoreka [IOK

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemetanmsi"»

12.04.2024

bub6mmoreka [IOK

28

KonTponsnas pabota no remam «MeTaisby
n «Hemeramib»

19.04.2024

bubmmoreka [IOK

29

Heopranunueckue u opraHndeckue KUCIOTHI.
Heopranunueckue u opraHudeckue
OCHOBaHUS

26.04.2024

bu6mmorexa [IOK

30

AmpoTepHbIe HEOpraHU4YEeCKHEe U
OpraHMYEeCKHEe COCUHEHMS. | 'eHeTnaeckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

26.04.2024

bu6mmoreka [IOK

31

Ponb xuMuH B 00ecIeYeHNH 3KOJ0THYECKON,
SHEPTreTUYECKOM U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU MEIUITUHBI

03.05.2024

bu6mmoreka [IOK

32

[Ipencrarnenuss 06 0OMMUX HAYYHBIX
MPHUHIIUIIAX TPOMBIIILICHHOTO MOJTyYCHUS
BAXHEHIINX BEIECTB

10.05.2024

bubnuoreka [JOK

33

YenoBek B MUPEC BCIICCTB U MAaTCPUAJIIOB

17.05.2024

bubnuorexa [JOK

34

Xumus u 3A0POBBEC UCIIOBCKA

24.05.2024

bu6mmoreka [JOK

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUYEBHBIE MATEPUAJIBI JIUISI VUEHUKA

» Xumus, 10 xmace/ IM'abpuensa O.C., OOmIecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; Akmonepnoe obmiectBo «M3marensctBo «IIpocBemenues

» Xumus, 11 xmacc/ I'abpuensa O.C., OOmmecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; Akmmonepnoe obmiectBo «M3marensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJISL

O.C.T'abpuensn, I'.I".JIpicoBa «Xumust Metoandeckoe mocoore — 6a30BbIN YpOBEHb» - M.:
Hpoda 2022 rox.

2. O.C.I'abpuenss, N.I'.OctpoymoB, «O0mmas XuMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11
kiace» — M.: Jlpoda, 2023 ro.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposibHBIE 1
MPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: lIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xnacc: HactonbHas kHUTa 17151
yuutens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonmpHas kHUTa 1115

yautens». Yacts 2 — M.: [poda, 2022 ro.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET

bu6nuoreka [IOK

Pocculickas anekTpoHHas mKoJa
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