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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpeIHEr0 o00mero o0pa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOM MPOrpaMMbl CPEAHETO OOIIEro 00pa3oBaHUS
(®OIT  COO), mpencraBneHHbix B DenepadibHOM  TOCYJapCTBEHHOM
obpazoBatenbHOM cTangapte COO, ¢ yuétom Konnenuuu npenogaBanusi yaeoOHOTo
npeameTa «XuMus» B o0pazoBaTesbHBIX opraHusamnusax Poccuiickoit deneparuuy,
peanu3yronMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3Butus BocnuTanus B Poccuiickoit @eaepanuu Ha nepuos a0 2025
rona» (Pacnopstxenue IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0B K pa3pabOTKe MPOrpamMMbl MO XUMHHU, K OINPEACIICHUIO
oOrmelt crpaTeruy 00y4eHus, BOCIUTAHUS M PA3BUTHS O0yUYaIOIIUXCS CPEICTBAMHU
yaeOHoro npeameta «Xumus» mist 10—11 kraccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHentyaiabHple mosioxkeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJCH,
colepkaHus, pPe3yJbTaToB OOy4YeHHs W TpeOOBaHWU K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mieoOpa3oBaTeIbHON  OpraHU3aIliy, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpUIAIOIIMM DJTallOM peaju3ali  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJTOCTHOM CHUCTeME XHMHYECKOro O00pa30oBaHUsA. OTH IIEHHOCTU KacCaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTYpHI
YeJI0BEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3JI0POBbIO
U TpupojHOM cpene. Peanusyercsa xumudeckoe oOpazoBaHHe OOyYarOIIUXCS Ha
YpOBHE CpeIHEro 00111ero 00pa3oBaHus CpeACTBAMHU y4eOHOTO peaMeTa « XuMuUs,
COJICp’)KAaHUE U IOCTPOCHUE KOTOPOrO ONpPEAENICHbl B MPOTrpaMME MO XUMHUHU C
yu€ToM creuu(pukd HayKd XUMUHU, €€ 3HauYeHHs] B TO3HAHUM TNPUPOJBI U B
MaTepHaIbHON KU3HU OOILECTBA, a TaKXke C YYETOM OOIIMX Ieeil U MPUHIIUIIOB,
XapaKTepU3YIIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero oOIIero
obpazoBanus B Poccutickoit deneparuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT 0coOyio poib B
COBPEMEHHOW IUBWIM3AIMK, B CO3JaHUU HOBOW 0a3bl MaTEpHAIbHON KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJ B hOPMUPOBAHUE PAIMOHATLHOTO HAYYHOTO MBIIICHUS, B
CO3/IJaHUE 1IEJIOCTHOTO TPECTaBIEHUSI 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeJOBEKa, KOTOpoe (HOpMUPYETCS B XMMHUU Ha OCHOBE IMOHHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBSI3H MEXKITY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH O0JaCTIMU MPUMEHEHUS.



TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMMs CTajla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TPyAa W KM3HU KaxJaoro uwieHa ooOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjieHA Ha peELICHHE
rJ100aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTU U OXPaHbI 3J0POBBSI.

B coorBerctBUM C 0OIMMU IHENSIMH W TNPUHLIUNAMH CPEIHEr0 OOIIETo
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHMs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 UM JJsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHELUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMA, NPOJOJIKEHUS
00pa30BaHus B pa3JIMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocraBnsomiuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumus» U «OOIIass M HeopraHUYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBISIIOTCSI OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUU MO0 HEOPTaHWYECKOW XUMHH (C BKIKOYEHUEM 3HAHHUU U3 OOIIed XUMUM) U
OpraHnyeckon xumuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera 0O0eCreyrMBaeT BO3MOXKHOCTh PACCMOTPEHMsS BCETO MHOrooOpasus
BELIECTB HA OCHOBE OOIMX MOHITHM, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpEIeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHU BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
NpEeICTaBICHUN O CTpOeHUH BellecTB. CBeieHHs 00 M3y4aeMbIX B Kypce BeIecTBax
JAI0TCA B Pa3BUTHUH — OT YIJIEBOAOPOJOB /IO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHMd. B Kypce  OpraHM4eckod  XUMHHM  IOJYYalOT  pPa3BUTHUE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpPBOHAYATIbHBIC
NPECTABICHUS O XUMUYECKOM CBsI3HU, KJIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOIO 0OIIEro o00pa3oBaHus
TEOPETHUUECKU MaTepuan U (AKTOJIOTMYECKHE CBEICHHMS O BeEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJ0JIOTMYECKUX MO3HIIMM,



rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOTO 3akoHa — OT
0000111at0111eH 10 0OBICHSIONICH U TPOTHOZUPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKHX PEAKUHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JonoJiHseTcs B Kypcax 10 u 11 kimaccoB aniemeHTaMu
coJiepKaHusl, UMEIOIIUMU KYJIbTYPOJIOTHYECKUM M MPUKIAIHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XUMHHM C JPYTUMHU HayKaMH,
PacKphIBAIOT €€ pOJib B O3HABATEIBHON U MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOJjemMaxX, CBS3aHHBIX C XHMHEH,
KPUTUUYECKU OCMBICITUBATH MH(POPMAITUIO U PUMEHSTh €€ JJIs MOTIOTHEHUS 3HAaHUH,
pelIeHUsI UHTEJUICKTYaJIbHBIX U DKCIIEPUMEHTAIBHBIX UCCIIEI0BATENIbCKUX 3a1a4. B
HEJIOM Ccofep’KaHue y4eOHOro mnpeamera «XUMHs» JIaHHOTO YPOBHSI M3YyYEHHs
OpUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y OOYUAIOUIUXCSI MUPOBO33PEHYECKOM OCHOBBI
JUIST TIOHUMaHusl (PUIOCOPCKUX HJeH, TaKUX KakK: MaTepuajlbHOE €IUHCTBO
HEOPraHWYECKOTO U OPTraHMYECKOr0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM UM CTPOCHHUEM, ITI03HABAEMOCTh IIPUPOIHBIX SBICHUN MYTEM DKCIIEPUMEHTA
U pEIICHUS MPOTUBOPEUMM MEXAYy HOBBIMHU (aKTaMU U TEOPETUUYECKUMU
NPEeANOChIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJOTUUYECKUX MpoOIieM, a
TaK)Ke Mpo0JieM COEPEKEHUSI IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MATEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHMS, Pa3BUTHS W COLMAIM3ALUU
0o0yyYaromuxcsi MPUHATHIE MPOrpaMMOM MO XUMHUU TOAXOJbl K OMNPEICICHUIO
COJICp’)KaHUs W TIOCTPOCHHMS TpeaAMeTa MpeaycMaTpuBaroT (HOpMUpPOBaHUE
YHUBEPCAIIbHBIX YUE€OHBIX IEUCTBUN, UMEIOIIUX 0a30BOE 3HAUEHUE ISl Pa3IUUHBIX
BUJIOB JIEATEIBLHOCTH: peIIeHUs Tpo0ieM, TMOWCKa, aHamm3a W 00paboTKH
uH(poOpMalK, HEOOXOAMMBIX [UIsl MPUOOPETEHUs OMNblTa MPAKTHUYECKOW U
UCCIIEIOBATEIBCKON JEATEbHOCTH, 3aHUMAIONIEH BaXXKHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemogaBaHus XWMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU OMPEACTICHUN
COJIEPKATENIbHOM XapaKTepUCTUKU LeJied M3y4YeHUs NIpeAMEeTa HaIpaBlIeHHEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO Tpu3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBE€Ka M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LIEJEH HU3y4YEeHUs
peaMETA SIBJIETCS BIIOJIHE ONPABJAHHBIM.



CornacHo MaHHOW TOYKE 3pEHHUs, TJAaBHBIMHU LIEJISIMU W3YUYEHHUs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisItOTCSA:

e (¢opMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUHW KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W TMOHUMAHHUE CYIIHOCTU JIOCTYIHBIX
0000111eHN MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHNE C UCTOPUEH UX
Pa3BUTHUSA U CTAHOBIICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIECTB U XUMUUYECKHUX PEaKIINil, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS YMEHUN
OpPUEHTUPOBATHCS B MHUPE BEMIECTB M XUMUYECKUX SIBICHUMN, MMEIOLIUX
MECTO B MIPUPOJIE, B IPAKTUYECKON M MOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACSITEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO0 OJKCIEPUMEHTa, COOJIOJCHUEM  IpaBUI
0e30macHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsany ¢ atum, conepxarenbHas XapaKTEpUCTHKA LIEJIEW U 3a]1a4 U3YUYEHUs
IpeaMETa B IPOrpaMMe 10 XMMHUH YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMH B CHCTEME CpeaHero oodiero obpazoBaHusi. CeroaHsi B
penoJaBaHuy XUMHUH B O0JIbIIEH CTENEHU OTAAETCA MPEANOYTEHUE MPAKTUUECKOM
KOMIIOHCHTE COJIEp)KaHWsl OO0y4YeHHUs, OPHUEHTUPOBAHHOM HA  IOJTOTOBKY
BBIITYCKHHMKA 00I1e00pa3oBaTeIbHON OpraHu3aliy, BIAACIONIET0 HE HabopoM
3HaHUM, a (PYHKIIMOHAJIHLHOMW T'PAMOTHOCTHIO, TO €CTh CIOCO0AMU U YMEHUSIMU
AKTUBHOTO MOJYYCHUS 3HAHUNM ¥ IPUMEHEHUSI UX B PEabHOW KU3HU ISl pEIICHUS
MPaKTUYECKUX 3aj1ay.

B cBsi3u ¢ 3TUM npu U3yueHUM npeaMeTa « XUMUs» JOMUHUPYIOIIEe 3HaYCHHUE
pUOOpETAIOT TaKUE 1NN U 3a7a4M, KaK:

azanTanys o0y4JaroIMXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHUE  HMHTEJUICKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
CcaMOOOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHUIO TPAMOTHBIX
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMH M MX
IPUMEHEHUEM;

dbopmupoBaHue y OOydYalolUXCAd  KJIIOUEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETCHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE ISl Pa3IUYHBIX BHJIOB
NEeSATENbHOCTU: PELIeHUs Ipo0sieM, MOMCKa, aHaiu3a U o0paboTKH MH(pOpManuHy,
HEOOXOUMBIX ISl TPUOOPETEHUS OIbITA JIEATEIIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B TMO3HAHUM XUMHH, a TaK¥XKe JUIsl OLUECHKUA C TMO3UIUNA HKOJOTHUECKOM
0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U1 XUMUUYECKHUX MTPOIIECCOB HA OpTaHU3M
YEJI0BEKa U MPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIbHBIX HUHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUECKUX



CIIOCOOHOCTEH 00yUaIOIUXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHUU B COOTBETCTBUU C KMU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIH30BATh
COBpEeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl IOMCKA M aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHYECKOTO COJIEP KAHMUS;

dbopMupoBaHue U pa3BUTHE Y OOYUAIOIINXCSI ACCOIIMATUBHOTO M JIOTUYECKOTO
MBIIIUICHUS, HAOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NPHU TUIAHUPOBAHWHM W TPOBEJACHUN XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy OOYyYaromMXCs YOSKIEHHOCTH B  TyMaHHUCTHYECKOU
HATPaBICHHOCTH XUMHH, €€ BaXHOW pOJIM B PEIICHUU TIOOATBHBIX MPoOIeM
paIoHaIBLHOTO MPUPOIOIIOIB30BAHUS, TTOTIOTHEHHS YHEPTETUICCKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHsS, OCO3HAHUS HEOOXOJIUMOCTH OEpeKHOTO
OTHONIICHUS K TPHPOAEC M CBOEMY 3J0POBBIO, a TaK)Ke IPHOOPETCHHS OIbITa
UCTIONb30BaHUS TONYYCHHBIX 3HAHUN U TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIHUsIX, CBSI3aHHBIX C XUMHUYCCKUMU SIBJICHUSIMH.

B yueOHOM miaHe cpenHero oOImero o0pa3oBaHUS TPEAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON objacTu «EcTecTBeHHO-HAay4YHBIC
IIPEIMETHIY.

OO11ee 4ncio yacoB, OTBEAEHHBIX JIJISl U3YUECHHS] XUMUU Ha 0a30BOM YpOBHE
cpeaHero ooiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 yaca (1 gac
B Hejenmo), B 11 kimacce — 34 gaca (1 yac B Hefieni0).



COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[IpenmeTt oprannueckoil XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHMYeCKUX COEIUHEHHMIN (CcucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BELIECTB W HX MPEBpALICHUN:
O3HAKOMJIEHHUE ¢ 00pa3liaMu OpraHUYECKUX BEIIECTB M MaTepuaiaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPTaHWYECKUX BEIIECTB, HAONIOJCHUE W OIHCAHUE
JEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuH (IJIaBJIeHUE, OOYTIIUBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIITNE TPEICTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 m MmeTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH psill. ALETHIICH
— TMPOCTEUIINA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpoeHue, (U3HUYECKHE U
XUMHUYECKUE CBOMCTBA (peakiuu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THApATAIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoenue, @usuyeckue U  Xumuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUs U HUMPOBAHUS), noyuenue u npumernenue. TOKCUYHOCTb apEHOB.



I'eHeTnueckas CBsI3b MEXAY YIJIE€BOJAOPOJAMH, IMPUHANICKAIIMMHA K PA3JIUYHBIM
KJIACCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOJOB. IIpupoaHbli ra3 W IOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepadoTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHHsS BEUIECTB M HX MpPEBpalCHUN:
O3HAKOMJIEHUE C 00pa3laMu IIacTMacC, KayuyKOB U pe3uHbl, KoJuteKuuu «HedTey»
U «YTOJb», MOJIETUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB M rajJOTr€HONPOU3BOIHBIX,
IPOBEJICHNE MPAKTUYECKON PabOTHI: MOJYyUYEHHUE dTUJICHA U U3yYEHUE €ro CBOMCTB.

Pacuérnble 3amaumn.

Belunciennss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTA PEAKIIMHU IO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranndeckue coelMHeHUus

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METaHON W 3TaHOI: CTPOCHUE,
dbu3uyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJIaMH,
rajoreHoBOJIOpOJIaMU, TOpPEHUE), NpUMEHEeHHE. BoJIOpoJHbIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHME METAHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOJbL W  TJULUEPHUH: CTPOECHHUE,
dbu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTajlaMHi, KaueCTBEHHAasl peaklusi Ha MHOTrOaTOMHbIe crnupThl). JlelicTBue Ha
Opra”u3M 4esnoBeka. [[puMeHeHne rnepruHa u STUJICHTIIAKOJIS.

@deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHE U XHUMHUUYECKHE CBOICTBA.
Tokcuunocts Qenona. [lpumenenue genona.

Anpneruapl U kemowvl. DopmanplIerul, AaUCTAIBIACTUI: CTPOECHHUE,
duznueckre W XUMHUYECKHE CBOWCTBA (PEaKIIMM OKUCICHUS W BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINM), OJyYeHUE U TPUMEHECHHUE.

OnHOOCHOBHBIE MpeieNbHbIE KApOOHOBBIE KUCIOTh. MypaBbHHAsl U YKCyCHAst
KHUCIIOTBI: CTpOeHUe, GU3NUECKIE U XUMUIECKUE CBONCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, peakius dTepu(uKaium), NolydeHue u npumeHenue. CtreapruHoBas
U OJICMHOBAs KUCJIOTHI KAaK MPEJICTABUTENH BBICIIMNX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBUE.

Cnoxnble 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
cinoxHbIX 3¢upoB. Kupsel. ['naponus xupos. [Ipumenenue xupoB. buonorunueckas
POJIb )KUPOB.

YrneBomel:  coctaB, KiacCUUKAIMSA ~ yriaeBojoB  (MOHO-, JU- U
noyrcaxapubl). [Jroko3a — mpocTedmuii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS



MOJIEKYJIbI, GU3NYECKUE U XUMUYECKHE CBOIMCTBA (B3aUMOACHCTBUE C THIPOKCHUIOM
meau(ll), okucnenne aMMruayHBIM PacTBOPOM Okcua cepedpa(l), BoccraHoBIEHUE,
Opo’KeHHE TIIOKO3bI), HAXOXKJICHUE B IPUPOJIC, TPUMEHEHNE, OMOJIOTHYECKas POJib.
®otocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BL.

Kpaxman u nemnonosa kak npupojsbie noiaumepsl. CTpoeHue Kpaxmana u
HeUtNI03bl.  PU3MuecKue W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KauyeCTBEHHAs PEaKIIHs C HOJIOM).

DKCHEpUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M HMX MPEBPAILCHUIA:
poBe/ieHHe, HaO0/IEHHEe W OINHUCAHHME JEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMUCIEHHE STaHOJIa
okcumom wmemu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJACHCTBUE TJIMIEPUHA C
ruapokcugoMm meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumMopeiicTBUE Kpaxmana ¢ HOAOM),
IIPOBEJICHUE MTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuéruble 3amaun. BpelyuciieHMs [0 YPaBHEHHUIO XHMHUYECKON peEaKluu
(Macchl, 00bEMa, KOJMYECTBA MCXOTHOTO BEIIECTBA HIIM IMPOIYKTa PEAKIUH IO
M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WJIH
IPOJIYKTOB PEAKIUN).

A3zoTCoaepIKaIife OpraHu4IecKie COeTMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnYecKue coequHeHus. Puznyeckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha MpuMepe riuluHa). buonoruueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTupl.

benku xak mpupojHBIE BBICOKOMOJEKYISpHBIE coeauHeHus. llepBuunas,
BTOpUYHAs M TPETUYHAs CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpaIsl, KAYeCTBEHHBIE pEaKIUy Ha OEJIKu.

OKCTepUMEHTANbHbIE METOABl W3YYCHHMsS BEIIECTB M HX MPEBPAICHUM:
HaOJI0ICHNE U OMMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypaIus OelIKOB MpH
HarpeBaHUM, IBETHBIC PEAKIIUN OEIKOB.

BbicoKOMOIeKYJISIPHbIE COETUHEHUSI

OCHOBHBIC TOHATHS XWMHUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHUI: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AINH, CPEAHSSI MOJICKYIspHast
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJICKYJISIPDHBIX COCIUHEHUN —
MOJIMMEPHU3AIIHS U TIOJTUKOHICHCAITHS.

DOKCHEepUMEHTAIbHBIC METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUI:
O3HaKOMJIEHHE C 00pa3laMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H.



Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U MOHATUH, ABISIOLIUXCS CUCTEMHBIMHU JUISl OTICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHBIE MMOHATHSA: SIBIICHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAIU3, CUHTE3, KJIacCU(PUKAIUs, MePUOAUIYHOCTh, HAOII0ACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: MaTtepus, DSHEPrus, Mmacca, arToM, DJIEKTPOH, MOJIEKYJIa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranus3Mm, Ouocdepa, oOMEH BELIECTB B OpraHU3Me,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OEJKH, YIIEBOAbI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCBhlI.

TexHOoNmorus: THUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE MpPenapaTsl, MaTeprualibl U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckue OCHOBbI XUMHHU

XuMudeckui anemMeHT. ATom. Sapo artoma, H30TOMNBL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUEe YPOBHHU, MOJAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/ieiieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aTroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DINEKTPOHHASI KOHPUTYpaIKs aTOMOB.

[Iepunonnueckuit 3akoH u lleproanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Cps3p mnepuoauyeckoro 3akoHa W llepuonnueckoil cucteMbl
xumuueckux anemeHToB . YI. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA HW3MEHEHHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TPYINNaM MU TEpPHOJAM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XHMHUYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJIApHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHelil). BogopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI 1 AHUOHBI.



BemectBa  MOJEKYIIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEHIECTBA. THIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCHUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Ionstne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUH. HomeHnknatypa
HEOPraHUYECKUX BEIIECTB. | €HeTHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHMYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHHS YHEPTUH IPU XUMUUECKUX PEAKLIHSIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIINE HA COCTOSIHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

DnekTponauTuyeckas aucconuanus. CuiibHbIE U clla0dblie neKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, II€JI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPaALCHUI:
nemoHctpauus tabmun «llepuonnueckas cuctema xumudeckux snementos . M.
MenneneeBay, U3ydeHUE MOJIENeHd KPUCTAUIMYECKUX PEHIETOK, HAOIIOJCHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIN3aTOPa, OMPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C MMOMOIILI0 YHUBEPCATLHOTO MHMKATOPA, peaKIMi HOHHOTO 0OMEHA), MPOBEICHNE
IPAKTUYECKON paboThl «BinsgHue pa3inyHbIX PAaKTOPOB Ha CKOPOCTh XMMHYECKOM
peaKIum.

Pacuérnbie 3amaun. Pacu€Tel mo ypaBHEHHUSIM XMMHUYECKHX PEAKLHUH, B TOM
YUCIIE TEPMOXMMHUYECKUE PACYETHI, pPACUYETBI C HCHOJB30BAHUEM MOHSATHS
«MaccoBas J10J1s1 BEIECTBAY.

Heoprannueckasi xummst

Hemetannel. Ilosmoxxenne HemetauioB B Ilepuwogmyeckoi  cucTeMe
xumudeckux siaeMeHtoB J[. M. MeHueneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@du3nyecKkue CBOMCTBA HEMETAJUIOB. AJUIOTPONMUSI HEMETAUIoB (HAa MOpUMEpe
KHCIIOpoa, cepol, pocdopa u yriepona).

XUMHUYECKHUE CBOMCTBA BaXHEUIIIMX HEMETAJUIOB (TaJOoreHoOB, CEphl, a30Ta,
dochopa, yrmepoga WM KpeMHHs)) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCJIOPOJICOJEPKAIIUX KUCIIOT, BOJOPOJAHBIX COETUHEHHUIN ).

[IpumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHECHUM.

Mertamnsl. 1lonoxenune meramnoB B [lepuoguyeckon cucteMe XUMHYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 000JIOUEK



atoMoB MetasuioB. OO0mme Qusnyeckue cBoiicTBa MeTauioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMUYECKUH PSJT HATTPSKEHUI METAJIOB.

XUMHYECKUE CBOWMCTBA BAXKHEHIITUX METAJJIOB (HATPUM, Kallui, KaJbIIHi,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJI€30, MEJb) U UX COCTMHEHUM.

OO6mue crnocoObl MmoydeHus: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAILCHUIN:
U3y4YEeHHE KOJUIEKIMH «MeTamibl ¥ CIUiaBbl», 0Opa3llOB HEMETAJJIOB, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4, HAOJIOJIEHWE M OINHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE THIIPOKCHUIA ATIOMHHHS C PACTBOPAMHU
KHUCIIOT U LIEJI0YeH, KaYeCTBEHHBIE PEAKIIMN Ha KATUOHBI METAJJIOB).

Pacuérnble 3amaumn.

PacuéThl mMaccel BelecTBa MM 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OHO
13 BEILECTB UMEET MTPUMECH.

XuMUS U )KU3Hb

Ponb xumum B oOecrieueHUH 3KOJIOTHYECKOM, YHEPreTUUeCKON U MHUILEeBOU
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHSTHE O HAy4HBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJTYYCHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MaTepHuajbl, KpAacKH, CTEKJIO, KEpaMHKa,
Matepuanbl Uil 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE 4YEIOBEKA: MPABUJIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
IpemnapaToB, MpaBmiia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToOB OBITOBOW XUMHH B
ITOBCEHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peamuzamusi  MeXmpeaMETHBIX  CBA3€H TpW  WM3yYeHUH OOmEeH
HEOPraHU4eCcKoM XMMHH B 11 Kacce OCylecTBIIIETCS Yepe3 MCIOJb30BAaHUE KaK
OoOIUX eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHSATHH, SBIISIOIIMXCS
CHUCTEMHBIMHU JIJIS OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TMOHSTHS: HAYYHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHauu3, CHHTE3, KJIacCUPUKALUi, TMEePUOJIUIYHOCTh, HAOIIOECHNE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®du3uka: MaTepusi, SJHEPrUsl, Macca, aToM, IJEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PAAMOAKTUBHOCTb, MOJIEKYJIA, SJHEPIre€TUYECKUN YPOBEHD, BEIIECTBO, TENO,



00bEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (PU3MYECKUE BEIUYUHBI U CAMHUIIBI MX
U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, OJKocHcTeMa, Ouocdepa, Makpo- H
MHUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MmuHEpaNBl, TOPHBIE TTOPO/IBI, MOJIE3HBIE UCKOIMAEMbIC, TOTUIMBO,
pECypCHI.

TexHonorus: XuMHUecKasi MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIbCKOXO3SIMCTBEHHOE MPOW3BOJICTBO, IHIIEBAs
IMPOMBINIJIEHHOCTh,  (hapMalreBTUYECKass  MPOMBIIIJIEHHOCTh,  IIPOM3BOJICTBO
KOCMETUYECKUX TIPENnapaToB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMEeTHBIM M MpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM s
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTCTBHUM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KMe MOTUBALUU K O0YUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUUYECKUX TPaIULIUiA 0a30BOM HAYKU XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
NEeSATENbHOCTH IEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMU, MPUCYLIMMHU LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
LEJIN U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAMETa «XUMHUS» JOCTUTAIOTCA B
€AUHCTBE Y4YeOHOM M BOCHUTATEIbHOU JEATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMOINO3HAHUS, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yyYarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMmeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTh OIbITa T[O3HABATEIBHOM W TMPAKTUYECKON JEATEIbHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMSI:

OCO3HaHUs 00Y4aIOIIMMHUCSA CBOUX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XXEHUS K 3aKOHY U ITPaBOMNOPAIKY;

IPEACTABIECHUS O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOI TBOPYECKOM AEATEIbHOCTH NPU CO3JaHUH yUEOHBIX
IPOEKTOB, PEIIEHUH YU€OHBIX U MO3HABATENIbHBIX 33124, BHITOJTHEHUH XUMUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

MHTEpECa U MMO3HABATEbHBIX MOTHBOB B TIOJIYYEHHUH U MMOCJIEAYIOIIEM aHAIN3e
MH(pOpPMAIUH O IEPEJOBBIX TOCTUKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMHU SIBICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U MOCTYNKH CBOMX TOBApHILEH C
NO3ULMIA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJIbTYPHI 310POBbS:

NOHUMaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

cobOmofieHns TpaBuil O€30MMacHOro OOpaleHusi C BEIecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOM JEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJ HWHAUBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOT0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 30POBBIO U KU3HH JIIOJCH;

OCO3HAHUS MOCHEACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHHUS );

5) Tpya0BOro BOCIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BaTEIbCKON
NEeATEbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JPYrUX BHIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU JI€ATEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBUIYAIbHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU I1eJIeCO00pPAa3HOr0 OTHONIIEHUS K MNPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BOIPOCOB PAlMOHAIILHOTO TPUPOIOTIOJIB30BaHMS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPEAOTBPALIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(GbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHus 00 OKPYKAIOIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
UABUJIN3ALNN: B €€ TYyMAaHUCTUYECKON HAITPABIIEHHOCTH U BayKHOU POJIU B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KyJbTYpPHl, PEIMIEHUH TIOOATBHBIX MpoOIeM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCTEIIHOTO TPY/a ¥ SKOJOTUYECKUA KOMDOPTHOM KU3HH KAXKIOTO WIeHa 00IIECTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MUpa U



MPOUCXOMIAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C 1EJIbI0 MOTYyUYeHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus: Ipo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HEMPEpPhIBHOMY  OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpECca K OCOOCHHOCTSM Tpy/a B pa3iudHbIX chepax mpodeccruoHaabHOM

NEATEIIBHOCTH.
METANNPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOSHUS YYEOHOTO TpeaMeTa « XuMUs» Ha
YPOBHE CpeJIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIe 1 (OPMHUPOBAHHMSI ~ MHUPOBO33PEHHUS  OOYJArOITUXCS
MEXKIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(HUKYy METOJOB ITO3HAHWMSI,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECCTBO, DYHEPTHUS, SIBJICHUE,
nporecc, CUCTeMa, HayIHbIA (DaKT, TPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIEAOBaHNE, HAOMIOCHUE, H3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCAJIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PEryJATUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITUATTLHON KOMIETCHITUN 00yJarOINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M yYHHBEpCAIbHBIC y4eOHBIC
JICVCTBUS B ITIO3HABATEIILHOM U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHbie pe3yibTaThl OTPaXalOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHUKATHBHBIMH W PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBaagenue YHHUBEPCAJIbHBIMU yueOHbIMHU NMOo3HABAaTEJbHBIMH
JeCTBUSIMMU:

1) 0a30Bble JIOrH4YecKue JAeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENsATh 1NN JACSATEIbHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUH HX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl AEATEIILHOCTH C MOCTaBICHHBIMU LIEJISIMU;

MCIIO0JIb30BaTh TMPU OCBOCHUU 3HAHMI MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSITUM U YCTAHABIMBATh HUX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBAaHMS M KpUTEpPUM Ui KiIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXAEHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIE, IIO
AHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHUS B PACCMaTPHUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOJI) DJIEMEHTA, XUMUYecKas (popmyiia, ypaBHEHHE XUMUYECKON peakuu
— IPU PELICHUU Y4E€OHBIX MO3HABATEIbHBIX U MPAKTHUUECKUX 3aJad, MPUMEHSThH
Ha3BaHHbIC MOJCJIbHBIC NPEACTABICHUS JJIS BBIABICHHS XapaKTEPHBIX ITPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIa/IETh OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB MU XUMHUYECKUX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI JJisi (D)OPMHPOBAHUS TUIIOTE3bI 10 MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIaJ€Th HABBIKAMHM CaMOCTOSITEJIBHOIO IIJIJAHUPOBAHUS M IPOBEICHUS
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npouecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibrar, (HOpMyIUpOBaTh
000011IeHNS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHMS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY
IOMCKY METOJIOB PELICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB
NO3HAHUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcbl HTepHeTa), aHaau3upoBaTh MH(OPMALUIO PA3IUUYHBIX BUAOB U (HOpM
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTH 51
HENPOTUBOPEYHBOCTS;

(GopMynupOBaTh 3aIPOCHl U MPUMEHATh PA3IUYHbIE METOMbI MPHU MOUCKE U
otbope nHopManuK, HEOOXOAMMOM IJIS BBITIOJIHEHUS YIeOHBIX 3a]1a4



OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTb ONBIT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3JINYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMalIbHYI0  (OpMy  IpeACTaBICHUS
uHpopmaiu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYUHBIH S3bIK B KAUECTBE CPEACTBA IPU pabOTE ¢ XUMUUYECKON
uHpopMaMeil: NIPUMEHATh MEXIpeaIMeTHbIe ((pU3Mueckrue M MaTeMaTUYECKUE)
3HAaKU U CUMBOJIbI, POpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCIIOJBb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA
HarJIsAHOCTH.

OgJ1aiecHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€/ CTBUSAMM:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbI B XOJ€ Majiora u/uiu
JUCKYCCUHM,  BBICKa3blBaTh  HjaeH, (OPMYJIUpPOBATH CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJHEHUS IPEUI0KEHHOH 3a1a4u;

BBICTYIIaTh C MPE3CHTALMEeN pe3ylbTaTOB IO3HABATEIbHON NIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMM MPHU BBITTOJIHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3aluu y4eOHOro MmpoekTa U (OpMyIUpOBATH BBIBOIbI
[0 Pe3yJibTaTaM IPOBEAEHHBIX HMCCIENOBAHUNW NMYTEM COTJIACOBAHUS NO3ULIHMHN B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OByageHne YHUBEPCAIbHBIMHU PeryJIATHBHBIMH AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYLIECTBISATH CBOKO ITO3HABATENIbHYIO
NeSTENbHOCTh, ONpenessis €€ Leaud M 33Jaud, KOHTPOJIUPOBATb M IO MEpE
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpelaraéMblii  aJIfOPUTM  JIEUCTBUA TIPH
BBINIOJIHEHUHM YYE€OHBIX M MCCIEIOBAaTEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA croco0 HMX pemeHuss ¢ YYETOM NOJYYECHHS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JAESTEIIbBHOCTH HA OCHOBE CaMOaHaJIN3a 1
CaMOOLICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTpa)aroT:

chOpMHUPOBAHHOCTh  MPEACTABICHUM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, PO XUMHUU B TIO3HAHUU SIBJICHUH ITPUPO/IBI,
B (OpPMHUPOBAHUN MBIILICHUSI WU KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHATBLHOU



IPaMOTHOCTH, HEOOXOUMOM JIJIsi PEIICHUS MPAKTUYSCKUX 3a]1ad M IKOJIOTHYECKU
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM Cpesie;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATHUS (XMMHYECKHM DJJIEMEHT, aToM, OJJIEKTPOHHAs
000J104YKa aToMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKASI
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaIIEHHAsA), MOJb, MOJSpHas
Macca, MOJISIpHBIA 00BEM, YTIEPOIHBIN CKeNleT, PYyHKIIMOHAIIbHAS TPYIa, paguKal,
U30MEpHsI, U30MEPBL, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YIIIEBOAOPObL, KUCIOPO U
a30TCOAEpKAIINE COCOUHEHUS, MOHOMEp, I[OJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUSA); TEOPUU M 3aKOHBI (TEOpHUS CTPOCHUS
opranundeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XUMHU, MHUPOBO33PEHUYECKHE 3HAHUSI,
JeXalnue B OCHOBE TMOHMMAaHUS NPUYUHHOCTH W CHUCTEMHOCTH XMMHYECKHX
SABJIICHUM, (PAKTOJIOrMUYECKHE CBEJIEHUSI O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJb30BAaHUM BaXXHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOH IEeATETbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIC MPU3HAKU TOHATHH,
yCTaHABJIMBAaTh WX B3aMMOCBS3b, HUCIOJIH30BaTh COOTBETCTBYIOIIUE MOHSTHUS TIPU
OTMMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COCIMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYH) CHUMBOJIUKY JIJIst
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHEHUN XUMHUUYECKUX PEaKIuH,
U3TrOTABIMBATh MOJEIU MOJIEKYJI OPraHMYECKUX BEIIECTB JJI WIUTIOCTPAIlMU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAMICIKHOCTh H3YYEHHBIX
OpraHMYEeCKHUX BEHIECTB MO HMX COCTaBy M CTPOEHUIO K OIPEACIEHHOMY
KJIaccy/Tpynne COeauHeHH (YTJIEBOAOPOJbI, KHCIOPOJ U a30TCOIEpIKallue
COCMHEHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTb MM Ha3BaHUS MO
cucremarndeckoir HomeHknatype (IUPAC), a Takxe OpHUBOIUTH TPUBHUAIBHBIC
Ha3BaHUSI OTHAEJbHBIX OPraHMYECKHX BEUIECTB (STWUJICH, MPOIMWIICH, AalleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (HeHon, GopManbAerui, amneTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIO0Ta, CTEAPUHOBAs KHCIIOTA, [II0K03a,
bpyKTO3a, Kpaxmal, MeJTr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytiepoBa mjis 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHUE,



dusznueckre U XUMUYECKHE CBOMCTBA TUMWYHBIX NPEICTABUTENICH pPA3ITHUHBIX
KJIACCOB OPTraHMYECKHX BEHIECTB (METaH, 3TaH, ATHJICH, MPOMUJICH, alleTUJICH,
Oyranuen-1,3, metwnOyramuen-1,3, OeH30J, METaHOJ, ATaHOJ], JTHUJICHTJIMKOJb,
[JIAIEPUH, (EHOJI, alleTalbIeTH, MypaBbUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsI KUCJI0Ta), WITIOCTPUPOBATH TEHETHUECKYIO
CBSA3b MEXIYy HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIJIEBOJOPOIHOIO
CBIPbs (HE(DTh, MPUPOAHBIN ra3, YroJib), CIIOCOOBI UX MEPEPaA0OTKH U MPAKTHIECKOE
IpUMEHEHUE POYKTOB IepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TIPOBOJAUTH BBIUMCICHUS MO XHUMHYECKUM
ypaBHEHHSAM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM IIPOJIYKTa
PEaKIIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXO/IHBIX BEIISCTB
WIH MIPOJAYKTOB PEaKLUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOTO TMO3HAHUS, UCTIOIb3YEMbIX B XUMUU NIPH W3yYEHUHU BEIICCTB U
XUMHUYECKUX SBJIICHUNA (HaOJI0IeHNEe, N3MEPEHUE, SKCIICPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHWSA JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX KU3HCHHBIX CHTYyaIlUsAX, CBSA3aHHBIX C BEIIECTBAMH M HX
IPUMCHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIIOIATh MTPaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBITIOJHITh XUMHYCCKHM
AKCIIEPUMEHT (TIPEBpAIEHUS OPTaHUYECKUX BEIIECTB MTPU HATPEBAHUH, ITOTyUCHUE
ATWICHA U U3YYCHHE €T0 CBONCTB, KAYECTBEHHBIE PEAKITUU OPTAHNYECKIX BEIIECTB,
JieHaTypaIys OEIKOB IPU HArPEBaHWUH, IIBETHBIC PEAKIIMH OCTTKOB) B COOTBETCTBUHU
C TMpaBWJIaMW TEXHUKH OE30MACHOCTH TMpU OOpaIleHWH C BEIIeCTBAMH W
7a060paTOpHBIM  00OPYJOBaHUEM, WPEACTABISATh PE3YIbTAThl XHUMHYECKOTO
SKCIIEpUMEHTa B (OpME 3allCH YpPaBHCHUN COOTBETCTBYIOIIUX pPEaKIUd U
(dbopMynHpOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3yJbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHGOPMAIINIO, TOJIY4aeMyl0 U3 pPa3HBIX HCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmarnyu, HTepHET U APYTUX);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJNIOAATh  MpaBHJIa  SKOJIOTHYCCKH
IEJ1€CO00pa3HOT0 TOBEJEHUsT B OBITY U TPYJAOBOM JEATEIBHOCTH B IEIIAX
COXpaHEHHUsI CBOETO 37I0POBbS U OKPYXKAIOIIEH MPUPOTHON Cpeabl, OCO3HABATh
OMACHOCTh BO3JIEHCTBUS HA >KUBBIE OPTraHU3MBI OMPENCIEHHBIX OPTraHUYECKUX



BEIIECTB, MOHMMAas cMbIci Tokazarens [IJIK, moscHATh Ha mpuMepax crocoOblI
YMEHBIIICHUS W TIPEAOTBPALCHUS WX BPEIHOTO BO3JCKUCTBUS HA OpPraHu3M
YeJIOBEKa,;

JUISL 00YYaroIIUXCS ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 30POBbSI: YMCHHE
IPUMEHSATh 3HaHHS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHHS BEIIESCTB H
XUMHUYECKUX SIBJICHUH;

JUISL  CIIETIBIX M CJIA00BUIAIMX OOYyYaloIMXCs: YMEHHE HCI0JIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpains nis 3anmucu XuMHUYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHMS Kypca «OOmas M HeopraHudeckas
XUMUSD» OTPaKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XHUMHUYECKOH COCTaBJISIOINICH
€CTEeCTBEHHO-HAYYHON KapTHUHBI MUPA, POJIU XUMUU B IIO3HAHUHU SIBIICHUI PUPOIBI,
B (OpPMHUPOBAHUU MBIIUICHUS] U KYJbTYpbl JIMYHOCTH, €€ (PYHKIIMOHATHLHOU
rPAaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJOTHUECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpee;

BIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraloNue MOHATHSA (XMUMHUYECKHUH 3JIEMEHT, aToM, H30Tom, S-, P-, d-
AJEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJEKyJla, MOJb, MOJSIPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTIMYECKas, BOJOPOJIHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUUM, pacTBOp, AJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMALMS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakli, XUMUYECKOE PABHOBECHE); TEOPUU W 3aKOHBI (TEOpus
3JIEKTPOJUTUYECKON Juccoluanuu, nepuoandeckui 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBpAIICHUS dYHEPTrUu
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN SI3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUs, JIeXKAIIUEe B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIONB30BAHIH BOKHEUIIINX HEOPTaHUYECKHIX
BEIIECTB B OBITY M MPAKTUIECKOM IEATETLHOCTH YETIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC TPHU3HAKH TOHSATHUH,
yCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHSTHUS MPHU
OMMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALCHUI;

c(hOpMHPOBAHHOCTh YMEHHUI HCIIOJNH30BATh XUMHYECKYI) CHMBOJIUKY JUIS
coctaBieHuss (HOpMya BEHMIECTB H  yPaBHCHHM  XUMHYECKUX  PEaKIUH,
cuctematuieckyro HomeHkinarypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTIEIBHBIX



HEOPraHUYECKUX BEIIECTB (YrapHblil Ta3, YrJEKHUCIbIA ra3, amMMUakK, Tram€Has
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEACNATh BaJCHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBs3U (KOBaJCHTHAsl, MOHHAS, METAJUTMYECKAsl, BOJIOPOJAHAS) B COCAMHEHUSX, THII
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BelllecTBa (aToMHasi, MOJIEKYJspHas,
MOHHAs, METaJUTMYecKas), XapakTep Cpeibl B BOJHBIX PACTBOPAaX HEOPraHHUYECKUX
COCJIMHCHMH;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeNeiIEHHOMY Kiaccy/rpymme
COEIMHEHUH (MPOCThIE BEIIECTBA — METANIbl U HEMETAJLJIbl, OKCHIbI, OCHOBaHUS,
KHUCJIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH);

c(hOopMHUPOBAHHOCTh YMEHMM PaCKPBIBaTh CMBICI MEPUOINYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuono Ilepuoanueckoil cucTteMbl
xuMudeckux sjemeHToB JI. M. MeHneneeBa, MCHoib3ys MHOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTATNY, KIHEPTETUUECKHUE YPOBHUY, OOBSICHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUUYECKUX JJIEMEHTOB M UX COCAMHEHUM MO MepuojaM u
rpymnmam Ilepuonnueckont cucremsl xumuueckux 3semeHToB 1. 1. Menneneesa;

chOpMUPOBAHHOCTb YMEHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHME T€HETUUECKON CBSI3M MEXK]y HEOPraHUYECKUMH
BEILECTBAMU C TOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHS KJIAcCU(PUIMPOBATH XUMUYECKHE PEAKIHUH IO
pa3IMYHBIM TPU3HAKaM (YUCIy M COCTaBy PEAarupyroliuX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEeHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHMOCTH
peaKlMH, y4aCTUIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHHA COCTAaBJISATh YPABHECHHSI PEAKIMKA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHCHUSI PEaKINii HOHHOTO OOMEHa, yUUThIBAs
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUHA UAYT JO KOHIA;

c(OPMHPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMH, TOJTBEPIKIAIOIIHE
KAUeCTBEHHBI COCTAaB PA3JUYHBIX HEOPraHUYECKUX BEIIECTB, PaCIO3HABATh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHM PACKPHIBATH CYITHOCTh OKUCIUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEAKIUN MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
3THUX PEaKINM;



c(OpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTU XUMHUECKON
peaxkiuu OT pa3INyuHbIX (DAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTHU OT BHElTHero Bo3nencTBus (nmpunnui Jle latense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUS] CEPHOM KHUCIOThI, aMMHaKa, a
TaKkke CHOPMUPOBAHHOCTh MPEJCTABICHUN 00 OONIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOJIeMaxX XMMHUUECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCICHHUS] C HCIOJIb30BAHUEM
MOHSTHUS «MacCOBasi J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHHH Ira30B MpU
XUMHUYECKUX PEaKIUsAX, MacChl BELIECTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe UM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU
BEULIECTB, TEIUIOBOrO 3(P¢eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEUIECTB, MPEBPALIEHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJI0/IaTh MIPABUIIA MOJIb30BAHUS XUMUYECKOM
MOCyJIol W Ja0OpaTOpHBIM O00O0pYyJOBaHUEM, a TaKXe IpaBWia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIINOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHH IJIAHUPOBaTh W BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3jioKEeHHUE MEePOKCHUIA BOAOPOAA B MPUCYTCTBUU KaTalM3aToOpa,
ONpEJENIeHNe Cpebl pPacTBOPOB BEIIECTB C IOMOMIbIO  YHUBEPCAIBHOTO
UHIUKATOPA, BIUSAHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON peakluH,
peaklMy HOHHOTO OOMEHa, KayeCTBEHHbIE pEaKuu Ha cyinb(aT-, KapOoHaT- H
XJIOPUI-aHUOHBI, HA KaTUOH AMMOHMSI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 I0
temMaM «Metamisl» U «HemeTaisibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MIPU OOpaIlEHUHU C BEIIECTBAMHU U JIaDOPAaTOPHBIM 000PYJIOBAaHUEM,
OPEACTaBIATh PE3yJbTAaThl XUMHUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIINX PEAKIUil U (HOPMYIUPOBATH BBIBOIBI HA OCHOBE ATHX
pE3yNbTATOB;

chOpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
uHGOPMAIINIO, TOJYYaeMyH) U3 pPa3HBIX HMCTOYHUKOB (CpEJCTBA MAaCCOBOM
KOMMYHHKalUK, THTEpHET U APYTrUX);

chOpMUPOBAHHOCTh ~ yMEHHUW  COONIOAaTh  MpaBuUja  JKOJOTHMYECKU
1€JIeCO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM JESATENBHOCTH B IEISAX
COXpaHEHUsI CBOEr0 3J0pPOBbS M OKPYKAIOIIEW MNPUPOIHON Cpenbl, OCO3HABATh
OMACHOCTh BO3ZCHCTBUS HA )KMBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmpicn mokasarens [IJIK, moscHAT, Ha mpuMepax CHocoObl YMEHBIICHHUS |
IPEIOTBPAILLECHHS NX BPEJHOTO BO3JAEHCTBUS Ha OPraHN3M YEJIOBEKA;



JUIsi OOYYarOMIMXCS C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUS BEIIECTB H
XUMHYECKUX SBJICHU;

JUISE  CJHEeNbIX H ClHa0O0BUIANIMX OOYyYarolIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToYeuHYI0 cucTeMy obo3HadueHuil JI. bpaiins mist 3anmucu XMMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonunyectBo yacos DJIEeKTPOHHbIE
HaunmenoBaHMe pa3iesioB U TeM (undposrbie)
Ne ni/m Kontpoiabusie | IlpakTnyeckue
NPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
Pa3gen 1. TeopeTnyeckne 0CHOBBI OPIaHMYECKON XHMHUH
IIpeamer opranudeckon xumuu. Teopus
11 CTPOCHHUSI OPraHUYECKUX COSAMHEHUH A. 3
M. byrneposa
Hroro mo pazneny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YriIeBOAOPOIBI — ATKAHBI 2
59 HenpenenbHble yriieBogopo/Ibl: aJIKEHBI, 5 1
AIKaUEHBI, aJIKUHbI
2.3 ApoMaTH4eCKHE YIiIE€BOLOPOIbI 2
24 [TpuponHble HCTOUHUKHU YIIIEBOIOPOIOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznen 3. Kuciiopoacoaepskaimue oprannyeckue coeinHeHus
3.1 Crouptsl. ®eHon 3
3.2 Ansaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
Crnoxuble 23UpbI
3.3 VYrneBoasl 3 1




Hroro mmo pasaeiny

13

Pasznen 4. A3oTcoaeprkamiye OpraHnyecKkue coeInHeHus

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3
Hroro no pazneny 3
Pasznes 5. BoicokoMoJieRyJIsIpHbIE COeIMHEHM ST

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[NPOI'PAMME




11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3aeioB U TeM uudposbie
Ne ni/m P Kontpoasbnsie | IIpakTnyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crpoenue aroMoB. [lepnoanueckuii 3aKoH
11 n [lepnonnueckas cucrema XUMHYECKUX 3
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemnectBa. MHorooopasue 4
' BEIIECTB
13 XUMHUYECKUE pEeaKLIUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Meransl 1
2.2 Hewmeramnbt 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Uroro no pazneny 17
Pasnen 3. Xumus u :KM3Hb
3.1 XUMHS ¥ )KA3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




HOYPOYHOE IVTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIEe HU(PPOBHIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipenmer opraHuyecKol XUMUH,
€€ BOSHUKHOBEHHUE, Pa3BUTHUE U
3HAYCHHE

bubnuoteka [{OK https://m.edsoo.ru/7f413034

Teopus crpoenus
OpraHUYECKUX COCTUHEHHH A.
M. BytnepoBa, €€ OCHOBHbBIE
IIOJIOKEHHS

bubnmoreka [{OK https://m.edsoo.ru/7f413034

IIpencrasnenue o
KJ1accu(pUKaIMi OpraHuYeCKUX
BemecTB. HoMenknaTypa
(cucremaTnueckas) u
TPUBUAJIbHBIE HA3BAHUS
OPraHUYECKUX BELIECTB

bu6muoreka [{OK https://m.edsoo.ru/7f413034

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHUH P

bubnmoreka [{OK https://m.edsoo.ru/7f413034

Meran 1 3TaH — NPOCTEUILINE
MPEICTABUTENMN ATKAHOB

bu6mmoreka I{OK https://m.edsoo.ru/7f413034

AJIKEHBI: COCTaB U CTPOEHHUE,
CBOICTBa

bu6mmoreka I{OK https://m.edsoo.ru/7f413034

OTUJICH U MPOIUJICH —
HpOCTeI;'IHIPIe npeaACTaBUTCIIN
AJIKCHOB

bu6mmoreka I{OK https://m.edsoo.ru/7f413034



https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034

[TpakTtuyeckas padora Ne 1.
«Tonyuyenue sTriIeHA U
M3y4YEHHUE €r0 CBOMCTBY»

bu6mmoreka I{OK https://m.edsoo.ru/7f413034

Anxanuensl. byraauen-1,3 u
metunoyraauen-1,3. [onyuenue
CUHTETUYECKOr0 KaydyKa U
PEe3UHBI

bubnuoreka [{OK https://m.edsoo.ru/7f413034

10

AJIKMHEBI: COCTaB B OCOOEHHOCTH
CTPOEHUSL, TOMOJIOTUYECKU I
psal. ALeTHIEH — NPOCTEHIINI
MPEJICTAaBUTEND ATKUHOB

bu6mmoreka I{OK https://m.edsoo.ru/7f413034

11

Brrunciienus o ypaBHEHHIO
XUMHYECKON peaKknu

bu6mmoteka [{OK https://m.edsoo.ru/7f413034

12

ApeHbl: OEH3011 U TOYOI.
TokcuuHOCTH apeHOB

bu6mmoreka I{OK https://m.edsoo.ru/7f413034

13

I'eneTnueckas cBs3b
yII€BOAOPOIOB,
MPUHAICKAIINX K PA3TUIHBIM
KJaccaMm

Bbubnmoreka [{OK https://m.edsoo.ru/7f413034

14

[IpupoaHbie HCTOYHUKH
YIJI€BOJOPOIOB: IPUPOIHBIN ra3
U TIOIYTHBIE HE(TSAHBIE Ta3bI,
HE(PTH U IPOIYKTHI €€
nepepadoTKu

bu6mmoreka I{OK https://m.edsoo.ru/7f413034
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HpI/IpOI[HBIC HUCTOYHHUKU YTJICBOLOPOIAOB:

15 MPUPOHBINA Ta3 U MONMYTHBIC He(DTIHBIC Ta3bl bubmmorexa [JOK
pHpor _,yT ’ https://m.eds00.ru/7f413034
He(Th ¥ TIPOYKTHI € TepepaboTKu
16 KonTponbhas pabora Nel no pazneny bubnuorexa [IOK
«YTeBoaOpOab» https://m.edsoo0.ru/7f413034
17 [IpenenbHbIE OAHOATOMHBIE CIUPTHI: bu6moreka [JOK
METaHOJI U 3TaHOoJI. BogopoaHas cBsA3b https://m.edso00.ru/7f413034
18 MHOroaroMHsbl€ CIIUPTHI: STUIECHIIIUKOIb U bubmuorexa LIOK
TIUIEPUH https://m.edsoo.ru/7f413034
19 @deHou: cTpoeHre MOJIEKYIbI, (PU3nvecKue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE https://m.edsoo0.ru/7f413034
20 Anpaerunbl: GopManbIeTU U alleTaabIeTHI. bubnuorexa [IOK
Aneron https://m.edsoo.ru/7f413034
OnHOOCHOBHBIE TIpeIeTbHBIE KapOOHOBBIE bu6moreka [JOK
21
KHCJIOTBI: MypaBbUHAs U YKCYCHas https://m.edso00.ru/7f413034
29 IIpaktuyeckas pabora Ne 2. «CoiicTBa bubmuorexa LIOK
pacTBOpa YKCYCHON KHUCIOTBI» https://m.edsoo0.ru/7f413034
CreapuHOBasi U OJIEMHOBAs KUCIIOTHI, KaK bubnuoreka [TOK
23
MIPE/ICTaBUTENN BBICIINX KapOOHOBBIX KUCIIOT https://m.edso0.ru/7f413034
24 Mpbuta KaK COJ BBICIIMX KapOOHOBBIX bubnuorexa [{OK
KHCJIOT, UX MOIOIIEE JCHCTBHUC https://m.edsoo.ru/7f413034
CrnoxHble 23pUpbI KaKk IPOU3BOIHBIE
25 Ka 60HOBHE) KECJ‘IOT FIE OJII/IJ;[ CJIOKHBIX bubamorera LOK
p - AP https://m.edsoo0.ru/7f413034
3¢upoB
26 Kupbl: ruaponn3, npuMEHEHHE, bubnuoreka [IOK

Ouonoruyeckas poib )KUpOB

https://m.edsoo.ru/7f413034
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YrneBonbl: cocTaB, Kiaccu(DUKaImsl.
27 Baxkuelime npencraBuTeNN: TIFOKO3a 1 bubmorexa HOK
p ’ ’ https://m.eds00.ru/7f413034
bpykTo3a, caxapos3a
28 Kpaxmain u nemrono3a Kak mpupoaHbIe 1 bubmuorexa [JOK
IIOJIUMEPBL https://m.edsoo0.ru/7f413034
Konrponsuast pabora Ne2 o pasuen
29 «Kncio OJICO, pe JKallle o raiﬂjeczne 1 bubmnorexa LOK
POACOACPHANIHC Op https://m.eds00.ru/7f413034
COEIUHEHUD
) bubnuoreka IIOK
30 AMHHEI: METHIAMHUH H AHHIIMH ! https://m.eds00.ru/7f413034
AMUHOKHUCIIOTHI KaK aM(OTEepHBIE
31 OpraHUYEeCKHE COETUHEHUS, UX 1 bubmmorexa [{OK
p 8 ’ https://m.edso0.ru/7f413034
ouosornyeckoe 3Hauenue. [lentuant
32 benku kak npupoHbIe 1 bubnuoreka [IOK
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS https://m.edsoo0.ru/7f413034
33 OCHOBHBbIE MOHATUS XUMUU 1 bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN https://m.edsoo0.ru/7f413034
OCHOBHBIE METOBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHNI 1 bubmmorexa [{OK
yAp 4 ’ https://m.edsoo.ru/7f413034
[TnacTMaccel, Kayqykd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontpoasbnsie | IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl

1 XVMMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs 1 bub6nuoreka [IOK
KOH(HUTypaIusi aTOMOB https://m.eds00.ru/7f4159f6
[Tepuonnueckuii 3akon u [leprnognueckas
cUCTeMa XUMHUUYeCcKuX 3jemMenToB [[. U. bu6mmoreka [JOK

2 . 1
MeneneeBa, UX CBA3b C COBPEMEHHOU https://m.edso0.ru/7f4159f6
TEOpHUEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX COCIMHEHHM 1O

3 rpynnaM 1 nepuoaaM. 3HauyeHue 1 bub6mmoreka IIOK
MEPUOJUYECKOT O 3aKOHA U CUCTEMBI https://m.edso0.ru/7f4159f6
xuMHuueckux snemeHToB .M. Menneneesa B
Pa3BUTUU HAYKHU
Crpoenue BemecTBa. XUMUYECKask CBSI3b, €€

4 BH/JIBI; MEXaHU3MbI 00pa30BaHUs KOBATICHTHON 1 bubmorexa [JOK

’ P https://m.edso0.ru/7f4159f6
cBs3u. BonopoaHas cBsizb
BaneHTHOCTB. DJIEKTPOOTPULIATEIBHOCTD.

5 Crenens okuciacHus. BemecTsa 1 bubmnoreka IIOK
MOJIEKYJIIPHOIO U HEMOJIEKYISIPHOIO https://m.edso0.ru/7f4159f6
CTpOEHUs
[TonsiTue o nucnepcHeIx cucteMax. MicTuHHbIe

Bub6nunoreka [JOK

6 Y KOJUIOMJHBIE pacTBOPbL. MaccoBas 10Jist 1

BEILIECTBA B pacTBOPE

https://m.edsoo.ru/7f4159f6
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Knaccudukarus 1 HOMEHKIATypa
HEOpPraHWYEeCKUX coeNuHeHu. [ eneTnueckas

bu6nmoreka [JOK

7
CBSA3b HEOPraHUYECKUX BELIECTB, PA3ITMYHBIX https://m.edso0.ru/7f4159f6
KJIaCCOB
Krnaccudukaiys XuMHUECKUX pEaKIUii B
HEOPraHUYECKOM U OpraHNYeCKONH XMMHH.
8 3aKOH COXPAHECHHS MACChI BEIECTB; 3aKOH bubmmorexa LIOK
P ’ https://m.edsoo.ru/7f4159f6
COXpPaHEHUS U TPEBPAIICHHS SHEPTUU TIPU
XUMHYECKUX PeaKIUIX
9 Ckopoctb peakiiuu. OOpaTHUMble PEaKIHH. bub6muoreka IIOK
XUMHUYECKOE PaBHOBECHE https://m.eds00.ru/7f4159f6
[Ipaktrueckast padora Ne 1. «Brnusaue
10 a3JM4YHBIX (PAaKTOPOB HA CKOPOCTh bubamorexa LIOK
P . p P https://m.edsoo.ru/7f4159f6
XUMHYECKON peaKkiium»
DnekTponutuyeckas auccoruanus. [lonstue o
1 BOZIOPOAHOM ToKazateine (PH) pactBopa. bubnunoreka LHOK
Peakuu nonnoro oomena. ['maponus https://m.edso0.ru/7f4159f6
OpPTaHUYECKUX U HEOPTAaHMUECKUX BEIIECTB
OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
12 [TonsiTHE 006 AIEKTPOIIM3E PACIIIIaBOB U bubmorexa [JOK
HIPOIIEE P https://m.eds00.ru/7f4159f6
pacTBOpOB coJei
13 KonTtponbnas padora Nel mo pa3neny bubnunoreka [HOK
«TeopeTnueckue OCHOBBI XMMHUU https://m.edso0.ru/7f4159f6
Meraiuel, ux nojaoxenue B [lepuoaunueckon
CHUCTEME XUMHUUYECKUX 3jieMeHTOoB [[. 1.
bu6mmoreka [JOK
14 MeHeneeBa 1 0COOEHHOCTH CTPOCHUS

aToMoB. OOmre Gu3ndeckre CBONCTBA
METaJIJIOB

https://m.edsoo.ru/7f4159f6



https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6

CrnnaBbl METaJIOB. DJIEKTPOXUMUYECKUM P

Bbu6nunoreka [JOK

15
HaNpsHKEHU METAIIOB https://m.eds00.ru/7f4159f6
XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAIIOB
16 (HaTpuii, KU, KAJTbLIMKM, MarHAN buGnnorexa [IOK
pHi, . ’ T ’ https://m.edso0.ru/7f4159f6
TFOMUHHK ) U UX COCTUHEHUN
17 XUMHYECKHE CBOMCTBA XpOMa, MEIM U UX bubmmoreka [JOK
COEMHEHU I https://m.edsoo.ru/7f4159f6
18 XuMHUUYeCKHe CBOMCTBA IIUHKA, KeJe3a U UX bubmuoreka [JOK
COEIMHEHMI https://m.eds00.ru/7f4159f6
[TpakTrueckast padora Ne 2. "Pemenue
19 IKCIIEPUMEHTAIBHBIX 33134 110 TEME bubmmorexa LIOK
P " 8 https://m.edso0.ru/7f4159f6
«MeTtajuibDy
Hewmeramnsl, ux nonoxenue B [lepruoanueckoi
20 CUCTEME XUMHYECKuX dieMeHToB 1. U bubmorexa [JOK
o https://m.edsoo.ru/7f4159f6
MeHnzeneeBa 1 OCOOCHHOCTH CTPOCHHS aTOMOB
®u3nYeCKHe CBOMCTBA HEMETAIIIOB.
21 AJutoTponusi HEMETAIIIOB (Ha mpuMepe bubmmorexa [IOK
P PHMED https://m.edso0.ru/7f4159f6
KHCTIOpoJia, cephl, (hocdopa u yriaepoaa)
29 XUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX bubnmnoreka [HOK
COEIMHEHUH https://m.edsoo0.ru/7f4159f6
93 XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux bubmuoreka [JOK
COCIUHEHUI https://m.edsoo.ru/7f4159f6
XHUMHYECKHE CBOMCTBA yIiIepoa, KPEMHUS U bubnnoreka [HOK
24 .
WX COCJMHECHUN https://m.edsoo.ru/7f4159f6
o5 [IprMeHeHne Ba)KHENIINX HEMETAJUIOB U UX bubnnoreka LIOK
COCMHEHUI https://m.edso0.ru/7f4159f6
26 O06o01IeHNe U CUCTEeMaTH3alKsl 3HAHUH 10 bubmuoreka [JOK

Teme «HemeTrannel». Beraucnenus mno

https://m.edsoo.ru/7f4159f6
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ypaBHEHUSM XUMHUYECKUX PEAKIIUi U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktnueckas padora Ne 3. «Pemenue

Bubnuoreka [JOK

27 1
3Kcnep HMGHT'?HBHHX 3a1at 0 TeMe https://m.edsoo.ru/7f4159f6
Hemeramnbsr"»
28 Kontponbnas padora Ne2 o remam 1 bubmmoreka [IOK
«Metamnel» 1 «HeMetamibl»y https://m.edsoo.ru/7f4159f6
29 Heopranuueckue 1 opraHu4ecKue KUCIOTHI. 1 Bbub6nunoreka [JOK
Heopranuueckue n oprann4eckue OCHOBAHUS https://m.eds00.ru/7f4159f6
AMdoTrepHbIC HEOPTAaHUYECKUE 1
30 OpraHnyeckue coequuenus. ['enernueckas 1 bu6mmoreka [JOK
CBSI3b HCOPraHUYECKUX U OPraHMYECKUX https://m.edso0.ru/7f4159f6
BEILECTB
Poinp xuMuH B 00eCcIeYeHUH SKOJIOTMIECKOH,
31 JHEPreTUYECKOMN U ITHIIEBOI OE30I1aCHOCTH 1 buGnuorexa [IOK
p ’ https://m.edso0.ru/7f4159f6
Pa3BUTUH MEIUIIHBI
IIpencrasieHust 00 OOIINX HAYUHBIX
32 nplzuil Uax I OMLILHJ'IICHHHOFO}II'IIZJI E€HUS 1 bubmorexa [OK
pHHIHHAX TP i https://m.edso0.ru/7f4159f6
BaXHEHUIINX BEIIECTB
33 YenoBek B MUPE BEILIECTB U MAaTEPHUATIOB 1 bubmorexa [OK
pe et p https://m.edso0.ru/7f4159f6
Bubnuoreka [JOK
4 X 1
3 HMILH 370pOBRE HEI0BCKA https://m.edso0.ru/7f4159f6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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-METOJMYECKOE OBECHEYEHUE OEPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI J1JIS1 YYEHUKA

* Xumus, 10 knace/ I'abpuensta O.C., O01mecTBo ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«APODA»; Axkunoneprnoe obuiectBo «Mznarenscto «IIpocemenue»
» Xumus, 11 kmace/ IM'abpuensa O.C., O0mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; Akinonepnoe obmiectBo «M3marenscTBo «IIpocBemnieHne)

METOANYECKHUE MATEPHAJIBI VIS YUUTEJIA

IMa6puensa O.C., Octpoymos WU.I'., CnagkoB C.A. Ypoku xumuu B 10 xmacce. ba3obrit
ypoBeHb. MeTonndeckoe mocooue.

I'abpuensn O.C., Cnagko C.A. Xumus. 11 xnacc. ba3zoBblil ypoBeHb.

Metoauueckoe nmocodue .

I"a6puensa O.C., bepeskun I[1.H., Yirakosa A.A., MaiiopoBa I'.B.,

Ky3smuna H.B., Kupuinosa A.E. Xumus. ba3osslii yposens. 11 knacc. Konrponsasie u
MIPOBEPOYHBIE PaOOTHI.

Xumwus. 10 knacc. [Toypounsie miansl o yaueonuky O. C. ['aGpuensHa.
KontponbHo-u3meputenbHbie MaTepuansl. Xumus. 10 knacc / Cocr.
E.H.CtpenbHukoBa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET

http://www.xumuk.ru

http://him-school.ru BupryansHast XuMuueckast IKoJa
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
http://www.openclass.ru/wiki-pages/65926

JOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMNUCHIO
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