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obpazoBanuu B Poccuiickoit ®enepanun», TpeOOBaHU K pe3yIbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHONM NPOrpaMMbl CpEeIHEro oOLero o0pa3oBaHUsS
(®OIT  COO), mnpencraBneHHbIXx B DenepaibHOM  TOCYJAPCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii
denepanny, peanu3yOMUX OCHOBHBIE 00pa30BaTENbHBIE MPOTPaMMBI, U
OCHOBHBIX TIOnokeHuN «Crparernn pa3BuTus BocnuTaHuss B Poccuiickon
Oepneparuun Ha niepuoy 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboTKe MporpamMmbl IO XUMHUH, K OINPEACICHUIO
oOuieil ctpareruy 00y4eHusl, BOCIUTAHUS U Pa3BUTUSA 00y4YarOIIUXCsl CPEICTBAMU
yaebHoro npeameta «Xumus» 1751 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
COJICp)KaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHUN K YPOBHIO IOJATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOe oOpa3zoBaHue, II0JIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON OpraHU3alliu, SBISETCS HEOTHEMJIEMOM YacThIO HX
oOpazoBanHocTH. OHO CHYXHT 3aBEepUIAIONIMM JTalloOM pealu3aldyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIIMX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarwTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U O0IIEH KyIbTYPHI
YEeJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO M HOpUpONHOM cpene. Peanusyerca xumudeckoe oOpa3oBaHHE
oOyJaroluxcsi Ha YPOBHE CPEAHEro oOIIero o0pa3oBaHUs CPEACTBAMH YYEOHOIO
npeaMera «XHUMHS», CONEPKAHME M TIOCTPOCHHE KOTOPOrO OINPENEIICHBl B
nporpaMme MO XHMHUHM C YYETOM CHEHU(PUKH HAYKH XUMHH, €€ 3HAUCHUS B
MO3HAHUH TIPUPOABl U B MaTEpUATbHOW XU3HU OOIIECTBA, a TaKXkKe C Y4ETOM
o0mMX 1enedl W MPUHLMIIOB, XapaKTEPU3YIOLIIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero odiero oopazoBanus B Poccuiickoit denepanmm.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyl pOJib B
COBPEMEHHOW IUBUJIM3AIIMN, B CO3aHUHA HOBOW 0a3bl MaTepUAIBbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHAIBHOIO HAYYHOI'O MBIILJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOLUIEM MHUpPE KaK O €IUHCTBE
IPUPOJIbI U YeJIOBEKa, KOTopoe (hopMHpyeTcs B XMMUU HAa OCHOBE NOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEN0 MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTIMU IPUMEHEHUS.

TecHO B3aMMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUs CTajia
HEOTHEMJIEMOM YaCThIO MUPOBOM KYyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO
Tpyda WU KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMEHHas XMMHs Kak Hayka



co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HallpaBj€Ha Ha pEIICHHE
rII00aNbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM,
IHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBSL.

B coorBercTBUM € OOmMMMM LENSMH W MPUHIMIIAMH CPEAHETO OOIIETOo
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN ypOBEHb
W3YyYCHHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0O UM i  BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCIEIIHOTO BKJIIOUEHHUS B JKU3Hb COLMYMA, MPOJOJIKEHUS
o0Opa30BaHMs B pa3IMUYHbIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngmUMU  IpeaMeTa  «XUMUsS»  SABIAIOTCA  0a30BbIE  KypChbl —
«Oprannyeckas xumuss» U «OOm@as M HEOpPraHWYecKash XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJICpKaHHsI KOTOPBIX ABIISIOTCS OCHOBBI 0a30BOM HAYyKH: cHCTEMa
3HAHUM M0 HEOPTaHUYECKOW XMMUHM (C BKIIFOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
oprann4eckoi xumuu. PopMUPOBaHUE NAHHOM CUCTEMBI 3HAHUN NPHU HU3yYEHUH
npeaMera oOecrnedyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0 MHOroo0Opasus
BEILECTB HA OCHOBE OOMIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B IporpaMMe MO XHMHUU HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3YyYEHHI0O ydeOHOro marepuaja U O0O0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIACCMYECKOM TEOpUU CTPOCHHS OPraHMYECKHUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U DIJIEKTPOHHBIX
OpeJCTaBICHU O cTpoeHuu BemlecTB. CBefeHHss 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB JO CIOXKHBIX OMOIOTHYECKU
aKTUBHBIX COEAWHEHHMH. B Kypce OpraHMyecKor XUMHUH NOJIYYarOT DPa3BUTHE
c(OpMUPOBAHHBIE HA YPOBHE OCHOBHOI'O O0ILEro 0Opa30BaHUs MEPBOHAYAIbHBIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIUU.

[lon HOBBIM yriom 3peHuss B ImpeameTe «XHUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsi M3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIETO OOpa3oBaHHS
TEOPETUUECKU MaTepuad u (AaKTOJIOIMUECKHE CBEICHHS O BEIEeCTBaX U
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUSD» O0ydarouuMcsl TPEJOCTABISAETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIINH,
riny0)e TMOHATh HCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
0000111ar0111e# 10 0O0BSCHSAIONIEH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHMWA O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAaxX W NMPUMEHEHHH, a TAK)KE€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U



3aKOHOMEPHOCTSIX TMpOTeKaHus JjomnoiHsercs B kypcax 10 m 11 kiaccos
AJIEMEHTAMH  COJICP)KaHUS, WMCIOIMIMMH KYyJIbTYPOJOTHYSCKUA W TIPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHMMAHHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEIHHON U MPAKTHUYECKOU
JESITEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAKEHUSI K MPOIECCY
TBOpPYECTBA B 00JACTH TEOPUH M MPAKTUYECKHUX MPUIIOKCHUA XWUMHH, TTOMOTAOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
nmpo0iemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIHBAThL WH(OOPMAIUIO U
OpUMEHSATh €€ Ui TIONOJIHEHUS 3HAHUM, pEeHICHUS WHTEUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1au. B 1ie1oM cojepkanue yueOHOTO
nmpeaMera «XUMHS» ~ JaHHOTO  YPOBHS  M3YYCHHS  OPHUEHTHPOBAHO  Ha
dbopmupoBaHUe y OOYYAOIIMXCS MHPOBO33PECHUECKOW OCHOBBI IS TTOHMMAaHUS
bunocohckux MAEH, TaKWX KaK: MaTepUaIbHOE €IMHCTBO HEOPTaHHMYECKOTO M
OpraHUYEeCKOrOo MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, I[I03HABAEMOCTh TPUPOJHBIX SBJICHUM MyTEM OKCIEPUMEHTA U
pelieHusT TMPOTHBOPECUYUH MEXKIy HOBBIMH (akTaMH ©  TCOPETUYECKUMH
MIPEANOCHUTKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX Ipodiem, a
TaKKe MPOo0JIeM COEpeKEHUsI IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTEPHAJIOB.

B nmmane pemenus 3amad  BOCHUTAHUS, pa3BUTUS U COIMAIM3ALUU
00y4Jaronuxcsi MPUHATBIC TPOTPAMMONW MO XHWMHH TIOIXOIBI K OTMPEISICHHUIO
colepXaHUsI W TIOCTPOCHHS TMpeaMeTa MpeaycMaTpuBaioT (GOPMHUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIMUX 0a30Bo€ 3HAYCHUE IS
pPa3MYHBIX BHUJOB JICATEIBHOCTU: pEIIEeHUs TMpoOsieM, TMOUCKa, aHalu3a Hu
00paboTku nHOpMAIH, HEOOXOAUMBIX TSI IPUOOPETCHHSI OTBITA MTPAKTHIECKON
U HUCCIIEOBATENIbCKON NESTENbHOCTH, 3aHUMAIONIEH Ba)XHOE€ MECTO B TO3HAHWUU
XUMUH.

B mpaktuke mnpemnonaBaHus XMMUM Kak Ha YpPOBHE OCHOBHOTI'O OOIIETro
o0pasoBaHmsI, TaK U HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MPU OMPEACICHUN
COZIepKATCIIPHOW XapaKTCPUCTUKHU TICJICH HW3y4YeHUs IIpeJMeTa HampaBlIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JESTEILHOCTH 4Y€JOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C
METOJMYECKOW TOYKH 3PEHUS TAaKOW TMOAXOA K OINPEACIICHHUIO IMeled H3ydeHUS
TIpeIMETa SBISICTCS BIIOJIHE OTIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMM U3YYEHHUS TMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) siBisIIOTCSA:

e (QopMupoBaHHME CHCTEMBl XWMHWYECKMX 3HAHUW KaK BaKHEUIIEH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, B OCHOBE KOTOPOHU



JIeKAT KITFOYEBBIC TIOHATHS, PYHIAMEHTAILHBIC 3aKOHBI U TCOPHH XWMHH,
OCBOCHHE SI3bIKAa HAYKH, YCBOGHHWE M IOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C HCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opmHpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAX IMO3HAHUS
BCIICCTB W XUMHUYCCKHX peakiuid, HEOOXOIUMBIX ISl HPHOOPETECHUS
YMCHUH OpPHEHTUPOBATHCA B MHPE BCIICCTB W XUMHUYCCKUX SBJICHHM,
UMEIOIUX MECTO B MPUPOJIC, B IPAKTHUSCKOHN M IMOBCEIHCBHOM KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB JCATEIHLHOCTH, CBSI3aHHBIX C HAOTIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  TIPaBHII
0e301macHOro OOpaICHHUs C BEIECTBAMH.

Hapsiy ¢ 3TuM, coaeprkaTellbHas XapaKTepUCTHKA IeJiel U 3a71ad U3Y4YCHHS
npeaMeTa B IporpaMMe 1o XMMHUW YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHU
C HOBBIMHU TMIPHOPUTETAMU B CHCTEME CpellHero obmiero obpa3oBanus. CerogHs B
NpEroAaBaHNM XUMUU B OOJbIIEH CTENeHW OTHAéTCS  MPEANOYTCHHE
IPAKTHYECKOH KOMITOHEHTE COJICp)KaHUs OOydYeHHUs, OPHCHTHPOBAHHON Ha
MIOJITOTOBKY BBITyCKHHMKA OOIIE00pa30BaTEeIbHOW OpPraHM3alluy, BIIAJICIONMIETO HE
HaOboOpoM 3HaHWH, a (YHKIMOHAIHLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMCHHSIMH aKTUBHOTO TOJIYYCHUS 3HAHWUN W NMPUMEHEHHS WX B PEaNbHON JKU3HU
JUTSL PEIIeHUs IPAKTHYECKUX 3a1ad.

B cBsA3M ¢ 3TUM TpU H3YYCHHHM MpeAMeTa «XUMUS» JTOMHUHHPYIOIICES
3HAYCHUE MPUOOPETAIOT TaKKe IISITU U 33]a9H, KaK:

amanrausi 0OyJaroIuXxcsl K yCIOBUSAM TUHAMUYHO Pa3BHBAIOIIECTOCS MUPA,
dbopMUpOBaHHE  WHTCIUICKTYyaJbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYCCTBY, CAMOCTOSITCILHOMY HMPHHITHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CHTYAIUsIX, CBSI3aHHBIX C BEIICCTBAMH U UX
IPUMCHEHHUEM;

dopmMupoBaHre y OOy4arOmMXcs KIIFOYCBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIIMIA), WMEIONINX YHHUBEPCAIbHOE 3HAYCHHWE JUIS Pa3IUYHBIX BHUJIOB
JEATCIILHOCTH: PEIICHUsS MpoOsieM, TONCKa, aHalu3a U 00paboTKH MH(OpMAIIHH,
HEOOXOIUMBIX I TNPUOOPETCHHS OIbITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BaXHOC MECTO B TIIO3HAHWM XHMHH, a TaKXKe JUI1 OICHKH C TO3HIHN
DKOJIOTHYECKON OE30TacHOCTH XapaKTepa BIHUSHUS BEIIECTB W XUMHUYECKUX
IPOIIECCOB HAa OPTaHU3M YeJIOBEKA U MPUPOIHYIO CPENY;

pa3BHUTHE IT03HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEHN 00YyYarOIIMXCSI: CHOCOOHOCTH CaMOCTOSATEIFHO TPUOOPETATh HOBBIE
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSMH, UCIIOJIH30BATh
COBpEeMEHHbIC WH(OPMAIIMOHHBIC TEXHOJIOTUU ISl TIOMCKA M aHaIu3a yuyeOHOU U
HAYYHO-TTOMYJIAPHON HH(POPMAIIK XUMUIECKOTO COJICPIKAHNS;



dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUTUXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIIUICHHS, HAOII0aTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU IJIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydarommxcss YOeXIEHHOCTH B TyMaHUCTUYECKON
HApPaBIEHHOCTH XWMHUH, €€ BAXKHOM POJM B pEUICHHH TI00aIbHBIX MpoOsieM
paIMoOHAIBHOTO MPUPOAOIOIF30BAHNUSA, TTOTIOJHEHHS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpekHOTO
OTHOULIEHUSI K TPHUPOJE M CBOEMY 3J0POBbIO, a TakKKe MPUOOPETEHUsSI OIbITa
WCIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM JJI TPUHITUS TPAMOTHBIX DEIICHUA B
CUTYaIMIX, CBSI3aHHBIX C XUMHUYCCKUMH SIBICHHSIMHU.

B ydeOnom mmaHe cpeanero ooOmiero oOpa3oBaHHS MpeAMET «XUMUS)
0a30BOr0 YpOBHS BXOAHT B COCTaB MpeaMeTHOU obmacTu «EcTecTBeHHO-HAay4IHbIE
PEIMETHD.

OO111ee YnCII0 YacoB, OTBEAEHHBIX VISl U3YUCHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero ooOuiero oOpazoBaHusi, cocraBisieT 68 dacoB: B 10 kimacce — 34 yaca (1
yac B Heento), B 11 kinacce — 34 gaca (1 gac B HeAemio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU

[IpeameT opraHnyeckoil XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKHX
coenunennit A. M. bytiepoBa, e€ ocHOBHBIE MoJI0KeHUsI. CTPYKTYpHBIE (POPMYIIBI
OpraHMYeCcKUX BeulecTB. l'omosiorusi, wu3oMmepus. XHMHYECKas CBA3b B
OpPraHUYECKUX COCIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuKaluyu OpraHUYecKuX BemiecTB. HomeHkmarypa
OpraHWYEeCKUX COCIMHEHMHM (CcUcTeMaThyecKas) ¥ TpPUBHAIbHBIC Ha3BaHUS
BaKHEHIIUX MPEJCTAaBUTENEN KIACCOB OPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX IPEBpALICHUM:
O3HaKOMJICHHE C oOpasliaMu OpraHMYeCKHX BEIIECTB M MaTepuaiaMH Ha HX
OCHOBE, MOJICTMPOBAHUE MOJEKYJl OpPraHMYEeCKHX BEIIECTB, HAONIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALIEHUIO OPIraHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICeHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKH psan. MeraH W 3TaH —
NpOCTeHIe MPEACTaBUTEIN aJKaHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuuu 3aMellleHUuss U TOPEHHUsI), HAXOXKICHHE B MPUPOAE, MOIyYCHHE U
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUJIEH U MPONUIEH —
NpOCTeHIe MPEACTaBUTEIN aJKEeHOB: (PU3WYECKHE U XHUMUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHMS, TAJIOTCHUPOBAHUS, TUIAPATALMH, OKHUCICHHUS U
NOJIMMEpPU3AIINH), TIOTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u MetunOyraaueH-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lodyyeHue CHHTETHUYECKOIro
Kay4dyKa U pe3UHBIL.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifi. ALIETHIIEH
— NpPOCTEHIINKA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE WU
XUMHUYECKUE CBOMCTBA (peakluu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THApPATAIUH,
TOpPEHUs), MOJYyUYEHHUE U TPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHune, (PU3NYECKUE M XHUMHUYECKHE CBOMCTBA
(peakiuy raJIorTeHUPOBAHUSI U HUTPOBAHUS), MTOJyYCHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2an102eHUPOBAHUS U HUMPOBAHUSL), noay4eHue u npumenerue. TOKCUYHOCTh apEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPHUHAUICKAIIMMHU K Pa3IndHbIM
KJIACCaM.

[IpuponHble HWCTOYHMKH YIJIEBOAOPOAOB. [IpupoaHblii Ta3 W NONYTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadoTku HedTu:
NEPETOHKA, KPEKUHI (TePMUYECKHM, KaTaquTHueckuil), mnuposu3. [IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE C oOpa3lamMu IUIaCTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIHUU
«Hedtp» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJ]  YIJIEBOAOPOJOB U
raJoreHONMPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YUYEHHE €T0 CBOMCTB.

PacuérHble 3anaun.

Bblunicnienuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOJYKTa PEAKIMHU 10 W3BECTHBIM MAacce,
00BEMY, KOMMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WA MIPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxaiue opraHuyeckue CoeAUHeHHU

[IpenenpHble OQHOATOMHBIE CHMPTHL. MeETaHOI MW DJTAaHON: CTPOCHHE,
¢usznyeckue MW XUMUYECKHME CBOMCTBA (pEaklUU C aKTHUBHBIMU METaJUIaMH,
raJIor€HOBOJIOPOJAMH, TOpPEHHUE), MpUMEHEHHe. BoaoponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOa U ATAaHOJIA HA OPTraHNU3M YEJIOBEKA.

MHOroaToMHpl€  CHOUPTBL. OJTWICHIJMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBUE CO IICIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoBeka. [[pumeHnenne rmmuepruHa v STUIICHTTUKOJIS.

deHon: CcTpoeHHE MOJEKYNbl, (U3NYECKHE U XHUMHUYECKHE CBOWMCTBA.
TokcuuHocTh (penona. [Ipumenenue penona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBIAETHA: CTPOCHUE,
(¢u3NYecKue U XMMHYECKHE CBOWCTBA (PEAKUUU OKHCIEHHS M BOCCTAHOBJIEHUS,
KAueCTBEHHbBIE PEAKIIMH), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHbIE KApOOHOBBIE KHUCIOTBHL. MypaBbHHAas H
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKHe U XUMUYECKUE CBOMCTBA (CBOICTBa,
oOurye JUIsl Kiacca KUCIOT, peakuus 3TepuuKalnn), moaydyeHue U NpUMEHEHHE.
CreapuHOBasi U OJEHMHOBAS KUCIOTHI KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, HX MOIOUIEE ICHCTBHE.

CrnoxHple >(QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucIOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xxupos. [Ipumenenue xupos. buonornueckas
pOJIb JKUPOB.




VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJeBoJoB  (MOHO-, JH- H
nonucaxapuibl). [ roko3a — mpocTeimmii MOHOCaxapuI: 0OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUE U XHMHYECKHE CBOWCTBA (B3aMMOJCWUCTBHE C
ruapokcuiom Menu(ll), oxkucinenne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHHME TIJIIOKO3bl), HAXOXJIECHUE B MPHUPOJAE, MPUMEHEHHUE,
ounonorunyeckas poiib. @orocunres. pykTo3a Kak H30Mep IITHOKO3BL.

Kpaxman u memirono3a Kak mpupoaHbie monuMepsl. CTpoeHne Kpaxmama U
HEeITI0N036l.  DU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THAPOJIU3,
KaueCTBEHHAsl peakLus C HOJOM).

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HUX IPEBpaIICHUN:
IpoBeJcHNE, HAOMIOJEHNE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOIa
okcuzoM Menu(Il)), MHOroaToOMHBIX CHHUPTOB (B3aUMOJIEHCTBUE TJIMIIEPUHA C
ruapokcunom meau(1l)), anpaern1oB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHAA
cepeopa(l) u ruapokcumom wmeau(ll), B3aumojeiicTBHE Kpaxmana C HOIOM),
MIPOBEJICHUE MPAKTUIECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Bolunicnienuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOHOIO BEIIECTBA MJIM MPOJYKTAa PEaKLMH MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOHBIX BEILIECTB WM IIPOJYKTOB PEAKIIUN).

A3oTconeprkalie OpraHn4eckiue COeAMHECHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHMYecKrue coearuHeHus. Ou3ndeckue
U XMMHMYECKHE CBOICTBA aMHUHOKHCIOT (Ha Ipumepe rimuuHa). buonormueckoe
3HaYE€HUE aMMHOKUCIOT. [lenTup.

benku kak mpupoAHBIE BBHICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsT W TPETUYHAs CTPyKTypa OeiakoB. XWUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE pEeaKlIUy Ha OEJIKu.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BEUIECTB U HUX IPEBpaIICHUN:
HaOJI0/IEHUE 1 OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OCIKOB MpU
HarpeBaHUH, IBETHbBIC PEaKIUu OEITKOB.

BbicokoMoJIeKyIsIpHBIE COeUHEHUSI

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLUHU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HUX IPEBpaICHUN:
03HaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanmuzamus MeXIPEAMETHBIX CBS3CH IIPH U3YUCHUU OPraHUYECKONW XMMHH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BaHWE KaK OOIMWX €CTeCTBEHHO-
HAYYHBIX TOHATHH, TaK W TOHSTHH, SBJSIONIUXCS CHCTEMHBIMH JUIS OTACIBHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OO1me eCTECTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIacCH(HKaIis, ePHOINIHOCTh, HAOII0IeHNE,
HU3MEpEHUE, YKCIIEPUMEHT, MOJICITUPOBAHHE.

®dusnka: MaTtepus, OHEPrus, Macca, aToM, DJJIEKTPOH, MOJIeKyJa,
DHEPreTUYCCKUM ypOBEHBb, BEIIECTBO, TElO, OOBEM, arperaTHoe COCTOSHHUE
BeIeCTBA, (PU3UYCCKUEC BETUYMHBI U SAUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpPTaHHU3ME,
dboToCcHHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJICBOIBI, KHUPHI,
(epMEHTHI).

['eorpadusi: MHHEpAJIbI, TOPHBIC MOPOJIBI, MOJIE3HBIC MCKOIIAEMbIC, TOILINBO,
pecypchl.

TeXHOJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI pPAIMOHAILHOTO ITUTAHHS,
MOIOIITHE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUCCKHE MpernapaThl, MaTepHAIbl U3
VUCKYCCTBEHHBIX M CHHTCTHUECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHUHU

XUMUYECKHIl 3ieMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBEIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ieiieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(DUTYpaIUsi aTOMOB.

[lepnognuecknii 3akoH u Ilepuoanueckas cucremMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOINYECKOr0 3akoHAa U [leproanyecKkoil CUCTEMBI
xuMuudeckux anemeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHUS CBONCTB XMMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMH TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYMIaM U TEPHOJIAM.
3HaYeHUE NEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbI XUMHUYECKOW CBSI3H
(kOBaJIeHTHAs] HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHONW XHMHYECKOW CBS3W (OOMEHHBIH W JOHOPHO-
akuentopHsiil). Bomopognas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATEIHHOCTS.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJIIDHOTO M HEMOJIEKYJSIDHOIO  CTPOEHHS.  3aKOH
MMOCTOSTHCTBA COCTaBa BEHIECTBA. THIMbI KPUCTAUINYECKAX PEIETOK. 3aBUCUMOCTD
CBOKMCTBA BEILIECTB OT TUIMA KPUCTAJUIMIECKON PEIETKH.

[loHATHE O OUCTIEpCHBIX cuUcTeMaxX. VICTUHHBIE U KOJUIOMIHBIE PacTBOPHI.
MaccoBas 1011 BELIeCTBa B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECTMHEHU. Howmenknarypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIJICKAIUX K PA3JTUYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss XMMHYECKHX — peakiuii B
HEOPraHUYECKOM M OPraHUYECKON XWMHHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIIECHUS SHEPTUU NPU XUMUUECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (QaxTtopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DaKTOpbl, BIMAKOIIME HA COCTOSHHE
xumMuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyueckas aucconuanus. CuiabHbIe U cialdblie 25eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KUCJIAsl, HEUTPpAJIbHAS, IIEJIOYHAS.

OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIC PEAKIIHH.

DKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
nemoHcTpanus Tabnun «[lepuoanueckas cucremMa xuMmuueckux snemeHtoB [, .
MeHpeneeBay, U3ydeHHE MOJIENCH KPUCTAUIMYECKUX PEMIETOK, HAOJIOJIEHUE U
OTNUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IOKEHUE TTEPOKCHUIA
BOJOPOJIa B MPUCYTCTBUM KaTaIM3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TOMOUIBI0O YHUBEPCAIBHOTO HHJMKATOpa, pEaKIUd HOHHOro OOMEHa),
MIPOBE/ICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUM.

Pacuérnbie 3agaum.

Pacuétel 1O ypaBHEHUSIM XHUMHYECKHUX pEAKUH, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HCIIOJIB30BAHUEM IMOHATHUS «MaccoBas
JTOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilonoxxkenue HemeraimioB B llepuomnueckor  cucreme
xumuueckux asnemeHToB JI. Y. MenneneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (HAa MpuUMepe
KHCJIOpo/a, cephl, hocdopa u yriaepona).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJIOB (raJoreHOB, CEPhl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M UX  COCIMHEHUH  (OKCHIIOB,
KHUCIIOPOICOIEPKAIIMX KUCIIOT, BOJOPOIHBIX COCTMHEHU).

[IpuMeHeHnE Ba)KHENIIIMX HEMETAIIIOB M KX COESIMHEHMUIA.



Metaiuibl. [lonoxenue mMertamwioB B llepuoguyeckor CHUCTEME XUMHYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guzndeckue coiicTBa MeTaioB. CIuiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUI Pl HAPSIKEHUH METaJJIOB.

XWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUH, Kaluil, KaJlbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OOmue crnocoObl momydeHus: MeTawioB. [IpuMeHeHue MeTamioB B OBITY U
TEXHHUKE.

OKCHEPUMEHTAJIbHBIE METO/bl H3YyUYE€HHUS BEIIECTB U HX IPEBPAIICHUN:
W3yYeHHE KOJUICKIIMH «MeTaibl U CIUIaBbD», 00pa3IOB HEMETAJIOB, PEIICHUE
AKCTIEPUMEHTAIILHBIX 3aja4, HAOJIOICHWEe W OIHMCAHHWE JACMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUJIPOKCHUJIA aTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEaKI[MM Ha KATHOHBI METAJIJIOB).

Pacuérnreie 3a1aun.

Pacuétel maccel BemecTBa WM 00BbEMA ra30B IO U3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacd€Trl Macchl (00BEMA, KOTMUECTBA BEIIESCTBA) MPOIYKTOB PEAKIUH, €CITU OTHO
13 BEIIECTB UMEET ITPUMECH.

XUMHS U )KM3Hb

Ponp xuMum B o0ecreueHHH 3KOJOTUYECKOM, YHEPreTHUYECKON U IMHIIEBOM
0€30MacHOCTU, Pa3BUTUM MEUIMHBL. [lOHATHE O HAy4HBIX METOJaXx IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOIMIMX HAYYHBIX MPHHIMIIAX  ITPOMBIILICHHOTO
MOJIYYCHUS BaKHEUIINX BEIIECTB.

YenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKIMOHHBIE MATEpUajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaabl JJs JIEKTPOHMKH, HAaHOMAaTEpHUaJIbl, OPraHUYECKUE U MHUHEpAJIbHbBIC
ynoOpeHus.

XUMHSIT U 3I0pPOBBE YEIIOBEKA: MpPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 MCIOIL30BaHUS MpenapaToB OBITOBON XUMHUU
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanmmzanmst  MeXIpeaMETHBIX  CBS3€M MpU  HU3YYCHUH  OOmmIeH |
HEOpPraHU4eCKOW XuMuH B 11 Kiacce OCyIIEeCTBISIETCS YE€Pe3 UCIIOIb30BAHUE KaK
OoOIUX eCTEeCTBCHHO-HAYYHBIX TOHATHH, TaK W TIOHITHH, SBIISIOIIAXCS
CHCTEMHBIMHU 151 OTJICJIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue eCTeCTBEeHHO-HAYYHbIE MOHATHS: HAay4YHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KiacCHu(pUKaIusi, IEepUOJUYHOCTb, HaOJIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepus, IHEPIUs, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOIl, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIUYUHBI U €IUHUIBI HX
U3MEPEHUs, CKOPOCTb.

Buonorus: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKONAEMBbIE, TOILIMBO,
pecypehl.

TexHosorusa: XuMuyeckas IMPOMBIIUIEHHOCTb, METAJLUIYPIUs, IIPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJILCKOXO3AUCTBEHHOE IIPOU3BOJCTBO, IIMILEBAs
IPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINIICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IIPEenaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MATEPHUAIIOB,
3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pPE3ylbTaTaM OCBOCHHMS
oOyyarolMMHUCsl MPOrpaMM CpeAHero oOmero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeMETHbIM M HpeaMeTHbiM). HayuHo-meToguueckoll OCHOBOM — AJis
pa3paboTKy TMJIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUS MPOrPaMM CPEAHETO OOIIETo
00pa30BaHUsl SIBISIETCA CUCTEMHO-ACSITETbHOCTHBIN MOAXO/I.

B coorBercTBMM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpEIMETa «XUMHsD» Ha YPOBHE CPEIHEIrO
o01mero 00pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHWE OOYYAOIMIMMUCS POCCUUCKOW TPaKIAHCKOW HWICHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEIEIICHUIO;

HAJIMYUE MOTUBALUU K O0yUEHHUIO;

LIEJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JTMUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH U MCTOPUIECKUX TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTH OOy4arolUXCsl PYKOBOJACTBOBATHCS B CBOCH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, IPUCYIIMMH LIEITOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMUs;

HAJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KM3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeamMeTa «XHMHS» JIOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM U BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBUHM C
I'YMaHUCTHYECKUMH, COLUOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU
U WJealaMd POCCHICKOTO TPa)KTaHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJaMH  TIOBEICHHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccaM
CaMONO3HAHUSA, CaMOPAa3BUTHSI M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHSA IpeaMera «XUMHUS»  OTpa)karoT
c(hOpMUPOBAHHOCTh OMbITA I[TO3HABATEIIbBHOM W NPAKTUYECKON JESITEIbHOCTH
oOyJaromuxcsl Mo peanu3aliy MPUHIATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YYaroIIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00sS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€YECTBECHHON XHUMMHU,

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 0OJACTH TEOPUU U TPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAyKH €CTh PEe3yJbTar
JUTUTEIBHBIX ~ HAOJIOJACHUN, KpPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOUIEM
aHanu3e MH(OpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMH, CBI3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMU,
U NIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHWE M IMOCTYIKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX W IPABOBBIX HOPM W OCO3HAHUE IMOCJIEACTBUM 3THUX
MOCTYTKOB;

4) gopmupoBaHus KyJbTYPHhI 310POBbSI:

NOHMMAaHUs IIEHHOCTEH 370pOoBOr0 U 0Oe30macHOro olpasza JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus TpaBuil 0e30mMacHOro OOpallleHuss C BEHIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCIICJCTBUN M HEMPUSTUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
NEeSTEIbHOCTH, OOIINECTBEHHO TIOJE3HOM, TBOPUYECKOW W  JPYrux BHUJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PELIICHUH MPAKTHYECKUX 3a]a4
COIMAJIbHOM HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHHIO MPOQPECCHl pa3auyHOTO poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBAXKEHHUS K TPYLY, JHOIAM TPyAa U pe3yibTaTaM TPYAOBOU ESATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPDY HHAMBUAYAJIbHOM TPAEKTOPHU
oOpa3oBaHusi, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU 1I€JIECOO0PA3HOTO OTHOLIEHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMaHUs TN00aJbHOTO XapakTepa SKOJOTHYECKHX MpoOseM, BIUSHUSA
SKOHOMMYECKHUX ITPOLIECCOB HA COCTOSTHUE NPUPOAHON U COLIMANIBHOMN CPENIBL;

OCO3HaHUS HEOOXOJAMMOCTH WCIONIB30BAaHUS JIOCTIDKEHUN XUMHUH JJis
pelIeHns: BOIPOCOB PALMOHAIBHOTO IPUPOAOIIONB30BaHNS;

aKTUBHOI'O HENPUATHS JEHUCTBHUM, NPHUHOCAILMX Bpel OKPYKAIOIIEH
OPUPOAHON Cpefie, YMEHHUS IPOrHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOTUYECKUE
NOCJIEJICTBUS MPEAIPUHUMAEMBIX ACHCTBUN U IPEIOTBpAIIaTh UX;

HAJIMYMsl PaA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IIO3HABATEJIBHONW, KOMMYHMKAaTUBHOW M COLMAIbHOU
NPAaKTHKE, CIOCOOHOCTH W YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoonu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHOW MTPAKTUKH;

NOHUMAaHUSA CHeNu(UKH XUMHUU KaK HayKH, OCO3HaHHs €€ poiud B
(OopMUPOBaHUN PAIMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBICHUs 00 OKpYXarolleM MHUpe Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHuH MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHHM JUJII  COBPEMEHHOM
IMBHJIM3ALMU: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M Ba)XXHOW pOIM B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, PEIICHUHU II100aNbHBIX TPOOIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUYECKOM, MUIIEBON U
IKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM METUIMHBI, 00ECIICYCHUH YCIOBUN
YCIELIHOr0 TPYy/Ja 1 SKOJOTHYE€CKH KOM(DOPTHOM KU3HH KaXKJI0T0 YJIeHa OOIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh
NOJIy4aeMble 3HAHUS JIs1 aHAIM3a U OOBSICHEHUS SBJICHUIM OKPYKAIOIIEro MUpa U



MIPOUCXOMSIIUX B HEM U3MEHEHUM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCS JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENLHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON E€ATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO M
CaMOOOpa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMHHU B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccruoHanbHOM
NEeSATENbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeAMETHBIC PE3YJIBTaThl OCBOCHHS YYCOHOIro MpeaMeTa «XHUMHs» Ha
YPOBHE CpeJHET0 00111ero 00pa30oBaHUs BKIIOYAIOT:

3HaYUMbIe  JUI1  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYarONIUXCS
MEXKTUCIUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOMICHAYYHBIC TOHITHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpPa M CIHCHH(PUKY METOIO0B TO3HAHUS,
WCIIOJIB3YEMBIX B C€CTCCTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPIHs, SBICHUE,
IPOIECC, CHCTEMa, HAyYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, KCCIIE0BaHNE, HAOIOCHIE, H3MEPEHHUE, SKCIICPUMEHT U JAPYTHE);

yYHUBEpCaIbHbIC YUYCOHBIC JeHCTBHS (TIO3HABATEIbHbIC, KOMMYHUKATHBHEIC,

pEryJsiTUBHBIC), obecrieurBaroIe dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COITMATILHON KOMIIETEHITUN 00yJIarOIITIXCS;
CIIOCOOHOCTH O0yJaroIIIXCS HCITOJIB30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M YHUBEPCAIbHbIE YUEOHbBIE
JENCTBUA B II03HABATEIBHON U COLIMAJIBHOM ITPAKTHKE.

MerarnpeaAMETHBIE PE3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMA  TIO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMH
JCUCTBUSIMU.

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
ACHCTBUAMM:

1) 0a30Bble JJOoruvYecKue JaeicTBUsI:

CaMOCTOSITENIbHO  (OpMynHpOBaTH W aKTyaJH3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIJICIIATh XapaKTEpHbIE NMPU3HAKKA TOHITHI M YCTaHaBIMBAaTh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS ISl OOBSCHEHUS! OTACIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHM [JJIs KIacCU(PUKALUKU BEIIECTB U
XUMHUYECKUX PEaKIIN;

YCTaHAaBJIMBAaTh I[PUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE pPacCyKIeHUs (MHIYKTUBHbBIC, JE€IyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W IPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATh BHIBOBI U 3aKIIOUCHMS;

IPUMEHSATH B MPOLECCE NMO3HAHUS, UCIIONb3YyEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIBLHBIE IPE/ICTABICHNS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMUYecKas (opmysia, YpaBHEHHE XUMUYECKOU
peakUMy — MpPU PELIEHUWU Y4YEOHBIX MO3HABAaTEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
IPUMEHATh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHUS ISl BBISBICHUS! XapaKTEPHbIX
IIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLINM.

2) 6a3oBble Mccaea0BaTEILCKHE AeiiCTBHSI:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEaKLnil;

(GopMyIMpOBaTh LEIH U 3a/1a4d UCCIIEA0BAHUS, UCIIOIb30BaTh IOCTABJICHHBIE
U CaMOCTOSATENbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMHU CAMOCTOSATEIBHOIO IIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OJaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyJIHpoBaTh
0000111eHS ¥ BBIBOBI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIETOBAHNS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJEIAHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIEeOBAaTENIbCKOM UM MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METOJIOB pEUICHUs] MNPaKTUYECKUX 3a/ay, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMSI.

3) padora c unpopmanueii:

OpUEHTHPOBAThCS B pA3IUYHbIX MCTOYHHMKAX HH(popManuu (Hay4dHO-
NOMyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJAEp)KaHUA, CIPaBOYHBIE IMOCOOWS,
pecypcsl HTepHeTa), aHAMU3UpOBaTh MH(POPMAIHIO PA3IWYHBIX BUAOB U (hopm
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTb;



(GopMyIMpOBaTh 3aMpPOChl U NPUMEHATh PA3IUYHBbIE METOJbl IIPU MOUCKE U
orOope wuH(pOpManuK, HEOOXOAUMOW NS BHINOTHEHHUS Y4YeOHBIX 3ajad
OIPEIETIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IU4HbIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MHpeACTaBICHUS
uHbopMaIuu (Cxemsl, TpaduKu, AUATPAMMBI, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONB30BaTh HAY4YHBIM S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
XUMHYECKON HH(OpMAIMel: TNpUMEHSATh MEXIpeAMETHble ((usmueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a00OpeBUATypbl, HOMEHKIATYPY;

UCTIONB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HarJIATHOCTH.

OgByaieHHe YHMBEPCAIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJa€MOU TEMBI B XOJ€ JUAIOra W/WUiH
JUCKYCCUM,  BBICKa3blBaTh  HJEeH, (OPMYJIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1a4u;

BBICTYNIATh C MpE3EHTAIMENl pe3yJIbTaTOB IO3HABATEIBHOW JESITEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBINIOJHEHUN
XMMHYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO MCCIIETOBAaHUIO CBOWCTB
U3y4aeMbIX BEILLECTB, pealu3alui Y4eOHOro npoekTa u (opMyIUpOBaTh BBIBOJbI
10 pe3yJIibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COIVIACOBAHMS IMO3ULIMHA B
xo0J1e 00CyXIeHHS 1 0OMEHAa MHCHHUSIMH.

OByaieHHe YHMBEPCATbHBIMHU PeryJssTHBHBIMU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOK I103HABATEIBHYIO
NeATENbHOCTh, ONpenessis €€ Leaud M 3aJadyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIjIaraeMblii aJrOpUTM ACHCTBHA Tpu
BBIMIOJJHEHMHM Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pElIeHHs C Y4YETOM IIOJIyYE€HHS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEU NIEATEIbHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTpaXxaroT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHHH O XHUMHYECKOH  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHUMHU B TIO3HAHUU SBJICHUU



npupoasl, B  (QOPMUPOBAHMUM MBINUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM 1JIsI pEIICHUS TPAKTUUECKUX 3a/1au
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATrAlOIINE TOHITUS (XMMHUYECKUNA DJIEMEHT, aToOM, JJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPHUIIATEIHLHOCTh, XUMUUYECKas
CBS3b, CTPYKTypHast (opmyna (pa3BEépHyTas W COKpamEéHHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeeT, GyHKIMOHAIbHAS TPYTIa, paguKal,
M30MEPHSI, U30MEPBI, TOMOJIOTHYECKUAN PsAJl, TOMOJIOTH, YIIE€BOIOPOIbI, KUCIOPO/
U a30TCOJAEpXkAIIUe COEIUHEHHsS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (T€OpUs CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3akKOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUU, (PAKTOJOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCITOJIb30BAHUN BAXKHEHIITMX OPTaHWYCCKUX BEIICCTB B OBITY U
MPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCMHOJb30BAaTh COOTBETCTBYIOUIUE MOHATHS MPH
OTNMCAaHUM COCTaBa, CTPOCHUS U IIPEBPAIICHUN OPTaHUYECKUX COEAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JJIS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYECKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEaKIUH,
M3TOTaBJIMBaTh MOJIEIM MOJICKYJl OPraHUYECKUX BEUIECTB JJISI WJLTIOCTpPAlUd X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAAJICKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEIIECTB [0 KX COCTaBY M CTPOCHHIO K ONPEACIEHHOMY
KJIacCy/Tpynme coeluHeHud (yTIeBOJOPOMAbI, KHUCIOpPOI M a30TCOIEpIKaIlue
COCUHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTb WM Ha3BaHUS MO
cucrematudyeckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBHUAIBLHbBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHICCTB (ITWICH, MPOMWICH, alleTUJICH,
ATWJICHIJIMKOJb, TIHIEPUH, (EeHON, (HOopMalbAeTh, aleTalbIeruja, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTEAPUHOBAs KMCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIUH);

c(hOpMUPOBAHHOCTh yMEHUSI OMNPEICIATh BHUIbl XUMUYECKONW CBS3H B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHEHIC);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. byTiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHMS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENICH pazIUYHBIX
KJIACCOB OPTraHWYECKUX BEIECTB (METaH, 9TaH, ATWJIEH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ], ATaHOJ, STUJICHTIIHUKOJIb,
TJIAIIEpYH, (EHOJI, alleTaNbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0NI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HHUMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
celpbsi  (HedTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEpepaboOTKU U
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJIYKTa
peaKkIMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HCXOJHBIX
BEIIECTB MJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJIETh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUH MPU U3YUYEHHH BEUIECTB U
XUMUYECKUX SBJIICHUH (HAOIIOICHNE, N3MEpPEHNE, SKCTICPUMEHT, MOJICITUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUSL JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMdX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHM COOJII0/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOM
NOoCyIol U J1Ta0OpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHUus C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH MO BBITOJTHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBINOJIHATh XUMHUYECKUM
AKCIEPUMEHT (MIPEBpaIllEeHHs] OPTaHUUYECKUX BELIECTB MPU HArpPEeBaHUU, MTOJTYUYCHHE
ATUJICHA U U3YUYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTAaHUYECKUX BEIIECTB,
JieHaTypalus OeJIKOB MPU HArpEeBaHUH, IIBETHBIE PEAKIIMK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKHA O€30MacHOCTU TpU OOpallleHuHu C BEIIECTBAMH U
7a00paTOpHBIM  000pYyIOBaHUEM, MPEACTABIATh PE3YJbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (OpME 3aluCH YypaBHEHUM COOTBETCTBYIOIIUX PpEAKIUA U
(bopMyIMpPOBaTh BHIBOJIbI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOM
uHdopmaruu, MHTEpHET 1 ApyTHX);



c(hOPMHUPOBAHHOCTh ~ YMCHHH  CcOONIOAAQTh  MpaBHJIa  3KOJOTHYCCKH
I1e7IeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JEATEILHOCTH B IEIAX
COXPAaHCHHS CBOETO 3JI0POBbS M OKPY)KAMOIIECH MPHPOJHON Cpeibl, 0CO3HABAThH
OTMACHOCTh BO3JICKCTBHMS Ha >XUBBIC OPraHU3MBI OIPEACIEHHBIX OPraHUYSCKHX
BCIIECTB, MOHUMas cMbICH Tokaszatens IIJIK, mosScHATh, Ha mpuMepax CIoCOObI
YMCHBIIICHUS M TMPEAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHu3M
YEeJIOBEKA,

JUIST O0YYaroNIMXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBS: YMCHHE
IPUMCHATh 3HAHHMS 00 OCHOBHBIX JOCTYIIHBIX METOJaX ITO3HAHHS BEIECTB U
XUMHYECKHUX SIBJICHUI;

JUIS  CIICTIBIX M CJIA0OBHIANIMX OOYyYAIONIUXCS: YMEHHE WCIIOIb30BaTh
penbedHO-TOUCUHYIO0 CUCTeMy oOo3HaueHui JI. bpaiinsa mist 3amucu XUMHYeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUS OTPa)kKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOHW  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHMHU B TIO3HAHUU SBJICHUU
npupoasl, B  (OPMUPOBAHMUM MBINUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XUMHMYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMUYECKUNA DIJIEMEHT, aToM, M30TOoMN, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIEHTHAsI, MOHHAs, METAJUIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAsl PEIIETKa,
TUAMBl ~XUMHUYECKUX  PEAKUHM, pacTBOp, AJNEKTPOJUTBL,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAST AUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconuanuu, nepuoandeckui 3akon [[. M. Menneneena,
3aKOH COXPAHEHHUs MAaCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIINE B OCHOBE INMOHUMAHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOM JIEITEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHSITHS MpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX NIPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHUYECKYI0 CUMBOJHKY JIJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypaBHEHUM  XUMHYECKUX  PEaKIuH,
cuctematnyeckytro HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHAaK, rameéHas
U3BECTh, HEralIEHasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUI OIPENEATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BHJ XMUMHUYECKOU
CBA3U (KOBaJICHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHUAX, TUII
KPUCTANIMYECKONW PEIIETKM KOHKPETHOIO BEIIeCTBa (aTOMHAs, MOJIEKYJIsIpHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKkTep Cpeabl B BOAHBIX PaCTBOPaX HEOPraHUYECKHUX
COCJIMHCHM;

c(OpMUPOBAHHOCTb YMEHHUM YCTaHAaBJIMBATh MIPUHAJIEAKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBYy K OMNPEAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI IEPUOJAUYECKOr0 3aKoHa [,
. MenneneeBa u 1EMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux siemeHtoB JI. WM. MenneneeBa, ucnonb3ysi MOHATUA «s-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTHYECKue YPOBHIY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHMUYECKHX JIEMEHTOB M MX COCIUHEHUM
1o neprogaM u rpymnmam llepruoaudyeckoi cucTeMbl XMMUYECKUX 3J1eMeHToB Jl. 1.
Menpaeneena;

c(hOpMUpPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOM CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C ITIOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIUH I10
pa3IMYHBIM MpPU3HAKaM (YUCIY U COCTaBY pPEarupyrolluX BEUIECTB, TEILNIOBOMY
addexTy peakunu, U3MEHEHHUIO CTEICHEW OKHUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKIny, YIaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATH YPABHEHHS PEAKIMN pazIUYHBIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCIIOBHSI, IPU KOTOPBIX 3TH PEAKLIUU UAYT JO KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUHU, MOJATBEPKIAIOLIUE
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, pPacClO3HaBaTh
OTNBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHMM  pacKpbIBaTh CYIIHOCTh  OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBICHHS IJIEKTPOHHOTO OanaHca
ITUX PEAKLINN;

c(hOpMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTD CKOPOCTH XUMUYIECKOMN
peaKIMK OT Pa3TUYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aenctus (npunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMWX HAyYHBIX NPUHIIAIAX WU
HKOJIOTHYECKUX MPOOIIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BaHUEM
MOHATHUS «MaccoBas JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MPU XUMUUYECKUX PEaKIUSIX, MACChl BEIIECTBA WU 00BhEMA Tra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hopMUPOBAHHOCTh YMEHHM COOJII0O/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOU
MOoCy/Iol U JTa0OpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHUus ¢
BEI[ECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMH MO BBITOJTHEHHUIO JaOOpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBINOJIHATh XUMHUYECKUM
HKCIIEPUMEHT (pa3JoKEHUE MEePOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalH3aTOpa,
ONpENEICHUE CpEeIbl pPacTBOPOB BEUIECTB C IIOMOIIBIO  YHHBEPCAIBHOIO
WHIMKATOPa, BIUSHUE PA3IUYHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKIuu,
peakiMu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peaklud Ha cynbdar-, kapOOHAT- H
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
temMam «Metaib»y U «HeMeTamnsl») B COOTBETCTBUM C MpaBUIaMU TEXHUKU
0e30macHOCTU TIPU OOpAIlEHUU C BEIIECTBAMHU M JIA0OPAaTOPHBIM 000PYI0BAaHUEM,
MPEACTABIATh PE3YJIbTaThl XHWMHUYECKOrO0 OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIONIUX pEaKNuii W (OPMYIUPOBATh BBHIBOABI HA OCHOBE
ATUX PE3YJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOM
KOMMYyHUKaiuu, UHTepHEeT u ApyTux);



c(hOPMHUPOBAHHOCTh ~ YMCHHH  CcOONIOAAQTh  MpaBHJIa  3KOJOTHYCCKH
I1e7IeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JEATEILHOCTH B IEIAX
COXPAaHCHHS CBOETO 3JI0POBbS M OKPY)KAMOIIECH MPHPOJHON Cpeibl, 0CO3HABAThH
OTIACHOCTh BO3JICHCTBHUS Ha YKUBBIC OPraHU3MbI OIIPEACIEHHBIX BEIICCTB, TOHUMAs
cmbici mokazarens IIJIK, moscHAT, Ha mpuMepax CIIOCOOBI YMEHBIICHHS U
IPEIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEJIOBEKa,

JUIS O0YYaroNIMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMCHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHHS BEIICCTB M
XUMHYECKHUX SIBJICHUI;

JUISL CACHBIX M CIA0OBHIAIIMX OOYYalOIIHUXCSA: YMEHHE HCIIOIh30BaTh
penbedHO-TOUCUHYI0 CUCTeMy oOo3HaueHui JI. bpaiins mist 3amucu XUMHYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne ni/nn KonTpoasnbl | IlpakTudecku
NPOrpaMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThbl e padoThI
pecypchl
Pa3zgen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
IIpeamer oprannyeckon xumuu. Teopust
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3 1 https://orgchem.ru/
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHble yraeBogOpOAbl — aJKaAHbI 2 https://orgchem.ru/
HenpenenbHbie yrieBogopoabl: aaKeHBI,
2.2 pes yr HOPOA 6 1 https://orgchem.ru/
AJIKaIMEHBI, aTKUHBI
2.3 ApomaTnueckue yrieBogopoabl 2 https://orgchem.ru/
[IpupoiHbIE HICTOYHUKH YTIIEBOJOPOJOB U
2.4 PrpoL yr AOpoR 3 1 https://orgchem.ru/
UX mepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Cruptel. Genon 3 https://orgchem.ru/
Anpaeruapl. KapOOHOBEIE KUCIIOTHI.
3.2 ACTHA P 7 1 https://orgchem.ru/
Crnoxuble 3¢upbl
33 VYriieBoabl 3 1 https://orgchem.ru/



https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/

Hroro no pazneny 13
Pa3znen 4. A3oTcoaeprkamye oprannyeckne coeTuHeHust

4.1 AMUHBL. AMUHOKHCIOTBI. bejkn 3 https://orgchem.ru/
Hroro no pazneny 3
Pa3zaea S. BbicokoMOJIeKYIsIPHBIE COeIMHEHU S

5.1 IInactmaccel. Kayuyku. Bonokna 2 https://orgchem.ru/
Hroro no pazneny 2
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/ P KoHTpo/IbH IpakTHYecKH (mupp )
NMPOrpaMMbI Bcero oOpa3oBaTejibHbIE
ble padoThbI e padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit 3akoH
1.1 u [lepuonnueckas cuctemMa XUMHUYECKUX 3 https://hemi.nsu.ru/
anemenToB JI. . Meneneena
C .M 0
1.2 TPOCHHE BeMllecTRa. MHOroobpasue 4 https://hemi.nsu.ru/
BEIIIECTB
1.3 XuUMHUYECKHE peakIuu 6 1 1 https://hemi.nsu.ru/
Hroro no pazneny 13 https://hemi.nsu.ru/
Pasnen 2. Heoprannueckasi XumMust
2.1 MeTtamnsl 1 https://hemi.nsu.ru/
2.2 HemeTamier 1 1 https://hemi.nsu.ru/
)3 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX ) https://hemi.nsurw/
BEIIIECTB
Hroro no pazneny 17 https://hemi.nsu.ru/
Paznen 3. Xumus u )Ku3Hb
3.1 XuMus U )KU3Hb 4 https://hemi.nsu.ru/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

N KonuyecTBo 4yacos Jara DJIEKTPOHHBIE

°

. Tema ypoka Bcer KoHTpoibHbI IIpakTH4eckn U3Yy'CHH ungpoBeie

0 e paﬁoTbl e paﬁoT],] A oOpa3oBaTeIbHbI
e pecypchbl

[ToBTOpEeHME Kypca HEOPraHUYECKO XuMuu 8-9

1 P P P 1 09.2024 https://orgchem.ru/
KJ1acca
[IpeameT oprann4ecKkoil XuMuu, €€ BO3SHUKHOBEHUE,

a3BUTHUE U 3HaueHue Teopus cTpoeHUs

2 p 1?, p . 1 1 09.2024 https://orgchem.ru/
opranunyeckux coenunennit A. M. bytieposa, eé
OCHOBHBIE€ MOJIOKEHUS
[IpencraBnenue o kinaccuGUKAMKU OPraHUIECKUX

3 BenlecTB. Homenkmnarypa (cuctremaruyeckas) u 1 09.2024 https://orgchem.ru/
TPUBUAJIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUM Pl 1 09.2024 https://orgchem.ru/
MertaH ¥ 3TaH — OPOCTENIINE TPEACTABUTEIN

5 P P 1 09.2024 https://orgchem.ru/
AJIKaHOB

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 10.2024 https://orgchem.ru/
OTUIIEH U IPOINUIIEH — MPOCTEHUIINE NPEACTaBUTEIN

7 P P P 1 10.2024 https://orgchem.ru/
AJIKEHOB
[Tpaktudeckas padora Ne 1. «Ilomyuenue 3TuneHa u

8 p P . y 1 1 10.2024 https://orgchem.ru/
M3Y4YEHUE €r0 CBONUCTBY»
Ankanuensl. byragnen-1,3 u merunOyraauen-1,3.

9 It yt 1 10.2024 https://orgchem.ru/
[Tonyuenre CHHTETUYECKOTO Kay4dyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,

10 TOMOJIOTHYECKHM psAll. AETUIIEH — IPOCTEHIINI 1 11.2024 https://orgchem.ru/

MMpeaACTaBUTECIIb AJIKUHOB
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11 Brpruncienus no ypaBHEHUIO XUMUYECKOW PEAKLIUN 11.2024 https://orgchem.ru/

12 Apenbl: 6eH3011 ¥ TOIy0J. TOKCUYHOCTH apeHOB 11.2024 https://orgchem.ru/
r

13 PHOTHFICORAS CHASD YyLIGBONOPONOS, 11.2024 https://orgchem.ru/
MPUHAJISKAIINX K Pa3IMYHBIM KJIaccaM
[IpupoiHbIE UICTOYHUKH YIJIEBOJIOPOIOB:

14 NPUPOIHBIN ra3 U MOMYTHBIE He(TIHBIE Ta3bl, HEPThH 12.2024 https://orgchem.ru/
U IPOJYKTHI €€ TIepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOIOB:

15 NPUPOIHBII ra3 v MOMYTHBIE He(QTIHBIE Ta3bl, HEPThH 12.2024 https://orgchem.ru/
U IPOJYKTHI €€ TiepepaboTKu

16 KonTponbnas pabota no paszneny «YieBoJ0pOAbD) 12.2024 https://orgchem.ru/
IT :

17 penenbHbIe 0JIHOATOMHBIE CITUPTHI: METAHOM U 122004 hitos://orechem i/
staHoi. BogoponHas cBs3b

13 MHoOroaTOMHBbIE CIIUPTHI: ITUICHTIIUKOJIb U 01,2025 hitps://orechem.ru/
[JIMLEPUH

19 ®eHom: CTpOGHI/IG: MOJIEKYJIbI, PU3HYECKUE U 01,2005 hitps://orechem.ru/
XMMHYECKHE CBOMCTBA, IPUMEHEHHE
A : .

20 JIBAICTHABL (I)OpMaHBIleFI/IIl 11 AUCTAIRACTHA 01.2025 https://or,qchem.ru/
AneroH

0 :

)1 OaHOOCHOBHBIE MpeieNibHbIe KAPOOHOBBIE KUCIOTHI 02,2025 hitos://orechem i/
MypaBbUHAS U YKCYCHAas

” HpaKTI/I‘-IUGCKaH pabota Ne 2. «CBolicTBa pacTBopa 02,2025 hitps://orechem.ru/
YKCYCHOM KUCJIOTBDY

” CreapuHoOBas U 0JIEMHOBAsI KUCIIOTHI, KaK 02,2005 hitps://orechem.ru/
IPEJICTAaBUTENIN BbICIIUX KApOOHOBBIX KUCIIOT
M 0

24 blJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX 02,2025 httos://orechem.ru/

MOIOIIEE NENCTBHUE
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CrnoxHnble 3(UpHI KaK MPOU3BOJHBIE KAPOOHOBBIX

25 1 03.2025 https://orgchem.ru/
KHUCIOT. ['uaponu3 cioxHbIX 3pUpoB
X :

26 UPBIL: THIPOJIN3, IPUMEHEHUE, OMOJIOTHIEeCKas | 03.2005 hitps://orechem.ru/
POJIb KUPOB

27 YrneBoapl: cocTaB, kiaaccuukaius. Bakuelmue 1 03.2025 hitps://orechem.ru/
MpeJICTaBUTEINHN: TIII0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u nemitono3a Kak NpUupogHbIE TOJIUMEPHI 1 04.2025 https://orgchem.ru/
Kontponbnas pabota mo pazaeny

29 «Kucnopoacoaepxaiinue opraHuuecKue 1 04.2025
COEIMHEHU S

30 AMUHEBL: METHJIAMUAH U aHWJINH 1 04.2025 https://orgchem.ru/

31 AMHMHOKHUCIIOTHI KaKk aM(OTEpHBIE OPraHUYCCKHE | 04.2005 hitps://orechem.ru/
COeIMHEHM, NX OHOJIornueckoe 3uadenue. [lenTuasl
b

1 €JIKY KaK IPUPOHBIE BHICOKOMOJIEKYJISIPHBIE 1 05.2025 hitps://orechem.ru/
COEINMHEHUSI

1 OcCHOBHEBIE UHOH?[TI/IH XUMHUHU BBICOKOMOJIEKYJISIPHBIX 1 05.2025 hitps://orechem.ru/
COEIMHEHUN

14 OCHOBHEBIE 1:4eTom,1 CHUHTE3a BBICOKOMOJIEKYJISIPHBIX | 05.2025 httos://orechem.ru/
coenuHeHuil. [mactMaccsl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Hdara nudposbie
Tema ypoka KonTpoabHbl [MpakTnyecku
n/n Bceero U3Y4YEeHUS oOpa3oBaTeIbHbI
e padoThbl e pabdoThbI
e pecypchl
XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs ,
1 1 https://hemi.nsu.ru/
KOH(UTYpalus aTOMOB 02.09.2024
[lepuoanueckuii 3akoH u [lepuonuueckas
CUCTEMA XUMHUYECKUX dieMeHToB /JI. H. )
2 A . 1 https://hemi.nsu.ru/
MenpeneeBa, UX CBSI3b C COBPEMEHHOM 09.09.2024
TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECKHUX DJIEMEHTOB U UX COEIUHEHUHN 110
IpynmaM U nepuojgaM. 3HaueHHE .
3 Py p 1 https://hemi.nsu.ru/
MEPUOUYECKOT0 3aKOHA U CUCTEMBI 16.09.2024
XUMHYECKHX 31eMeHTOB .M. MeHaeneeBa B
pa3BUTUHU HAYKHU
CtpoeHue BelecTBa. XUMUYECKas CBSI3b, €€
4 BH/IbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM 1 73.09.2004 https://hemi.nsu.ru/
cBs3u. BonopoaHas cBs3b T
BaneHnTHOCTh. DIEKTPOOTPUIIATEILHOCTD.
5 Crenens okucienus. Bemecrsa 1 https://hemi.nsu.ru/
30.09.2024
MOJIEKYJISIPHOT'O U HEMOJIEKYJIIPHOTO CTPOCHHUS
[Tonsitue o nucnepcHbIx cucreMax. cTuHHbIE
6 1 KOJUIOMIHBIE pacTBOPBI. MaccoBas Jomis 1 https://hemi.nsu.ru/
07.10.2024
BEILIECTBA B paCTBOPE
7 Kiaccudukanus 1 HOMEHKIIaTypa 1 https://hemi.nsu.ru/
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HEOPraHWYECKUX COeIMHEHUM. ['eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIaCCOB

14.10.2024

Knaccudukanms XuMHU9ecKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MACChl BELIECTB; 3aKOH
COXPaHEHHUs U NIPEBPAICHUS SHEPTUU IpU
XMMHYECKHUX PEaKIMIX

21.10.2024

https://hemi.nsu.ru/

Cxopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECUE

28.10.2024

https://hemi.nsu.ru/

10

[TpakTrueckas padota Ne 1. «BrnusiHue
pa3an4YHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUN»

11.11.2024

https://hemi.nsu.ru/

11

DIeKTpouTHYeCKas aucconuanus. [lonsatue o
BOZIOpOAHOM TToKkazaTene (pH) pactBopa.
Peakniuu nonnoro oomeHna. ['maponn3
OPraHUYEeCKHX U HEOPraHUYECKUX BEILIECTB

18.11.2024

https://hemi.nsu.ru/

12

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
[Tonsitrie 00 AMEKTPOIIKM3E PACIIIaBOB U
pacTBOPOB coJie

25.11.2024

https://hemi.nsu.ru/

13

KonTponbnas pabota no pazueny
«Teoperndyeckue OCHOBBI XUMHM»

02.12.2024

https://hemi.nsu.ru/

14

Merauibl, ux nonoxenue B [lepuoanueckoit
CHCTEME XMMHUYECKUX 3j1eMeHTOB []. U.
MeHneneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. O0mue hu3ndecKkrue CBOKMCTBa
METAJIOB

09.12.2024

https://hemi.nsu.ru/

15

CrnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

https://hemi.nsu.ru/
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HaIPSHKEHUN METAJIOB

09.12.2024

16

XUMHYECKHE CBOMCTBA BAXKHEUIIINX METAJIIOB
(HaTpUii, KUK, KaJIbIIUA, MarHuH,
AIIOMUHUI) U UX COETMHEHUN

16.12.2024

https://hemi.nsu.ru/

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COEeIMHEHUN

23.12.2024

https://hemi.nsu.ru/

18

XUMHUYeCcKre CBOMCTBA IIUHKA, KeJie3a U UX
COEeIMHEHUN

20.01.2025

https://hemi.nsu.ru/

19

[IpakTuueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Mertamib»"

27.01.2025

https://hemi.nsu.ru/

20

Hewmerannel, ux nonoxenue B llepuoanyeckon
CHUCTEME XMMHUYECKUX IeMeHTOB /[, U.
MemnneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB

03.02.2025

https://hemi.nsu.ru/

21

®ur3nyecKre CBOKMCTBA HEMETAIIOB.
AnioTponusi HeMeTauioB (Ha IpUMeEpe
KHCIIOpOJ1a, cephl, (hocdopa u yriaeposaa)

10.02.2025

https://hemi.nsu.ru/

22

XUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEPbI U UX
COE€IMHEHUN

17.02.2025

https://hemi.nsu.ru/

23

XUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEeIMHEHUN

24.02.2025

https://hemi.nsu.ru/

24

XHUMHUYECKUE CBOMCTBA yIiIepoa, KPEMHHUS U
UX COCTUHEHUN

03.03.2025

https://hemi.nsu.ru/

25

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COeTMHEHUN

10.03.2025

https://hemi.nsu.ru/

26

O060011IeHNE U CUCTEMATU3AIUs] 3HAHUN 110
teMe «HeMmeramasly. BerauciaeHus mo
YPaBHEHUSAM XUMHUYECKUX PEaKIHi 1

17.03.2025

https://hemi.nsu.ru/
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TCPMOXUMHNYCCKUC paCIIéTI)I

27

[TpakTnueckas padota Ne 3. «Pemienue
9KCIIEPUMEHTANIBHBIX 33a4 10 TEME
"Hemeramisi"y»

24.03.2025

https://hemi.nsu.ru/

28

KoHTponbHas padora 1mo Temam «MeTayibl» 1
«HemeTamnb»

07.04.2025

https://hemi.nsu.ru/

29

HeOpI‘aHI/IquKI/IC U OPTraHUYCCKHEC KHUCIIOTHI.
HeOpI‘aHI/IquKI/IC U OPTraHU4YCCKHEC OCHOBAHUA

14.04.2025

https://hemi.nsu.ru/

30

AmdoTepHbIe HEOPraHUYECKHUE U
OpraHUYeCKHEe coeAuHEeHus. | eHeTnueckas
CBS3b HEOPraHNYECKUX U OPraHUYECKUX
BELICCTB

21.04.2025

https://hemi.nsu.ru/

31

Poap xumuu B o0ecriedeHUN SKOJIOTHYCCKOM,
HSHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH,
Pa3BUTHUU MEAUITUHBI

28.04.2025

https://hemi.nsu.ru/

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
IPUHLIMIIAX IPOMBIIIIEHHOTO MOTY4YEeHHUS
BaXXHEUININX BEIICCTB

05.05.2025

https://hemi.nsu.ru/

33

YenoBek B MHUPE BCIICCTB U MAaTCPUAJIOB

12.05.2025

https://hemi.nsu.ru/

34

Xumus u 300POBLEC UCIIOBCKA

19.05.2025

https://hemi.nsu.ru/

OBIIEE KOJIMYECTBO YACOB 10
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

VYuebnuk xumuu 10-11 knace Kysnenosa H.E.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Hactonbnas kaura yuutens xumuu ['abpuensa O.C. OctpoymoB

3anaunuk Kysnenona H.E. JleBkun A.H

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://orgchem.ru/

e https://sites.google.com/site/himulacom/3BoH0oK-Ha-ypok/1 1 -KJ1acc-4yeTBEPTHINA-TOJI-

00yueHus

e https://hemi.nsu.ru/
e http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
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