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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM 00pa30BaTENbHONM MPOrPaMMbl CpPEJHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraneHHbix B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit deaeparium,
pean3yIoMX OCHOBHBIE 00pa30BaTENIbHbBIE MPOTPAaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCOIUTAaHUS U Pa3BUTUS O0yUYalOIIMXCA CPeICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHusl, pe3ylbTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluM, SBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEepLIAIOIIMM 3TalloOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHUE OOyYarOLIMXCS Ha
YPOBHE CpeTHEeT0 00111er0 00pa30BaHUs Cpe/ICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€ToM crenu@uKd HayKu XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepuaIbHON KM3HHU O0ILECTBa, a TAK)KE C YUETOM OOIIMX LIeJeil U MPHUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IIMBUIIM3AINK, B CO3/JaHUU HOBOM 0a3bl MaTepUalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0o MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHs CTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W JKH3HU KaXJI0ro wieHa oOmiectBa. COBpeMEHHas XMMHS Kak Hayka
co3uJaTellbHas, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMU MEISIMH U NPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomMA  npeaMeTa «XHUMHSD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera o0ecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOIroooOpasus
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOIO TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja Hu 0O0YCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUHU BenlecTB. CBeeHus 00 U3ydyaeMbIX B Kypce BellecTBax
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOAOB A0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs MEPBOHAYAIIbHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax M NMPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUS JonoHseTcs B Kypcax 10 u 11 kmaccoB anemeHTaMu
COJIEpKaHUs, UMEIOIIMMH KYJbTYPOJIOTUYECKUA M NPUKIATHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3U XHMHUHU C JPYTMMH HayKaMu,
PacKphIBaIOT €€ POJIb B MO3HABATEIBHOM M MPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA,
CHOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUHU



Y MIPAKTHYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIMBATh UHPOPMAIIHIO U IPUMEHSATD €€ [T TOTIOTHEHUS 3HAHUH,
PELIEHUS HHTEJUIEKTYJIbHBIX U DKCIIEPUMEHTAJIbHBIX HCCIIEI0BATENbCKUX 3a/1a4. B
LEJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpPUEHTHUPOBAHO Ha (GOPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUECKOW OCHOBBI
JUIsL TIOHMMaHusl (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IIPUPOJIHBIX ABICHUHN MyTEM IKCIIEPUMEHTA
U pEHICHUs MPOTUBOPEUYUN MEXKIYy HOBBIMU (hakKTaMU U TEOPETUUYECKUMU
MIPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodiieMm, a
TaKke mpo0eM cOepeKeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmnmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS H  COLMATU3ALMHU
OoOy4JarommMxcss MPUHIATHIE MPOrpaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, UMEIONTUX 0a30BO€ 3HAUCHUE JUIS PA3IMYHBIX
BUJIOB JICSITEIILHOCTU: pEIIeHUs Tpo0JeM, IOUCKa, aHaiau3a U 00paboTKu
uHdoOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IO3HAHUU
XUMHUH.

B mpakTuke mnpenogaBaHusi XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE CpeHEero o0I11ero oopa3oBaHus, PU ONpeEaeICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIeM M3y4eHHUs TpeaMeTa HampaBiICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM NMOAXOJ K OINPEACICHHUIO LIEJEH W3y4YEeHUs
MpeaMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEIAMHU H3Y4YEHHS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) siBisItOTCSA:

e (¢opMHUpPOBaHHWE CHCTEMBl XHMHYECKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeXKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W TOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
00001TIeHNI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opMupOBaHUE U PA3BUTUEC MIPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIUi, HEOOXOIUMBIX JIJIsl MPUOOPETECHUS YMEHUIN
OpPUEHTUPOBAThCA B MHPE BELIECTB U XUMHUECKUX SIBJICHUMN, MMEIOLIUX
MECTO B IIPUPOAE, B MPAKTUYECKOW U NOBCETHEBHOW KU3HU;



e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTA, COOJIOACHUEM IpaBUII
0€3011acHOr0 OOpaIeHMsI C BELIECTBAMM.

Hapsiny ¢ atum, coneprkaTenbHas XapaKTepUCTHKA 1IeJIed U 3a7a4 U3y4YEHUs
npeaMeTa B IPorpaMMe M0 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU C
HOBBIMU INPHUOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroass B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHU OTIAETCS NPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJep>KaHus OOydYeHUus, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIMMYCKHHMKA 00111€00pa30BaTEIbHON OpraHu3alliy, BIAJCIONIETO HEe HabopoM
3HaHWU, a (PyHKIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMU
AKTUBHOTO MOJYYCHUs 3HAHUI 1 MPUMEHEHHS X B PEAIbHOM KU3HU JJIST PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 3TUM IIpH M3y4EeHUHU TIpeAMETa «XUMHUSH TOMUHHUPYIOIIEE 3HAUCHHUE
IpUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

e aJlanTalMs 00YYAIOIIUXCS K YCIOBUAM JUHAMUYHO Pa3BUBAIOILErOCS MUPA,
GbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelIeHu B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

epopmMupoBanue y oOydaroUMXcsl KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHHE [UIsI Pa3IUYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOMMBIX AJIsI MPUOOPETEHHUS ONBITA JESTEIBHOCTH, KOTOPAast 3aHUMAET BAXKHOE
MECTO B TO3HAHUM XUMHH, a TaKXe JUIA OLEHKH C MO3WIUN SKOJIOTHYECKON
0€30I1acCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUUECKHX MTPOLIECCOB HA OPTraHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

®pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUM C KHU3HEHHBIMU MMOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JIA TMOMCKAa U aHalu3a y4eOHOU |
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

¢ hopMHpoBaHHEe U Pa3BUTHE Y O0YUAIOIIUXCSI ACCOLMATUBHOTO U JIOTHUECKOT0
MBILUICHUSI, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUHM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

eBOCIUTaHWE Yy oOydaromuxcs YOeKAEHHOCTH B TyYMaHUCTHYECKOH
HANPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHaIBFHOTO MPUPOAOIOIF30BaHNUS, TTOTIOTHEHNUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHUS OIbBITa
UCTIONIb30BaHUS TIOJIYYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEUICHUHA B
CUTyalUsiX, CBA3AHHBIX C XUMUUYECKUMH SIBJICHUSIMHU.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YnCcI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, HA 0230BOM YpPOBHE
cpeaHero obiiero oopazoBaHus, coctariseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Henento), B 11 kiacce — 34 gaca (1 gac B Heneio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. Te€Opusi CTPOEHUS OPraHUYECKHX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYIIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAas CBS3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o KilaccupuKauM opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HW3YyYE€HUS BEUIECTB M HX MPEBPAIICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IUJ1aBJieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJE, TMOJIyYeHUEe W
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUN psAL. DTUJIECH U IMPOIUIEH —
MPOCTEHIIINE TPEACTABUTENIU aJTKEHOB: (U3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHEWIINe
XUMHUUYECKHE CBOMCTBA (peakuusi noiaumepusaiuu). [logydyeHne CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUIICH
— TMPOCTEHIINIA TPEICTAaBUTENb AJIKHHOB: COCTaB, CTpOCHHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHUs] ), MOJTyYEHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, PU3NYECKHE W XMUMHYECKHUE CBOMCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U TIPUMEHEHHE. 10.1y0n:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apEeHOB.
['eHeTnyeckasi CBsA3b MEXAY YIIE€BOAOPOJAMH, MPUHALICKAIUMHU K PA3IAYHBIM
KJIaccam.

[IpuponHble HMCTOYHHMKH YIIA€BOAOPOAOB. IIpupoaHblii Ta3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:



NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKHUW), nupoau3. IIpomyKkTel
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KaydyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETUPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
MPOBEICHUE MPAKTUYECKOW PabOThI: MOJyUYEeHUE STUJICHA U U3yUYEHUE €0 CBOUCTB.

Pacuérnslie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Maccel, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOAa U 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajlaMH, KaueCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crUpThI). JleiicTBUE Ha
opraHusM yenoseka. [[puMeHenre rimunepuHa u STUIEHTJINKOJIS.

deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIECHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKLIMHU), IOJyYCHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHAas U YKCYCHas
KHUCJIOTBI: CTPOEHHUE, (PU3nUecKre U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMeE s
KJ1acca KHCIIOT, peaklust dTepuduKaimm), norydeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEJACTAaBUTEIHN BBICIINX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBonpl:  cocTtaB, kiaccuUKalUs ~ yrieBoAoB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NUECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucienne aMMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHuME,
Opo’KeHHE TIII0KO03bI), HAX0XKACHHUE B PUPO/JIE, MIPUMEHEHUE, OMOIOTHYecKast poJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak nOpupogHbie noauMepbl. CTpoeHHE Kpaxmaia U
HeuroNo3bl.  PU3MYECKME W XHMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).




DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBE/ICHNE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzaummonmeilcTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Maccel, OO0BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHumIecKue COCTUHCHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIC OpraHndeckue coequHeHus. dusndyeckue u
XUMUYECKHE CBOMCTBA aMHMHOKHCJIOT (Ha MpuUMepe INMIMHA). buojormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJIHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BEIIECTB M UX IPEBPAILICHUIA:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIC TOHATHS XUMHW BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3AIIUHU, CPEIHSSI MOJICKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MOJIMMEPHU3AIIHS ¥ TIOJTUKOHACHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHHME KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KjIaccu(ukaius, mepuogudHOCTh, HAOIIOEHUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, DHEPrHUs, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
(bepMeHThI).



['eorpadusi: MuUHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIMBO,
pECypCHL.

TexHOJorus: IHUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOIO ITUTAHWUS,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJIeMEHT. ATOM. Sapo aroma, H30TONBL. ODJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB M0 OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnonnueckuii 3aKoH u [leprnonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHa M llepromnueckord CUCTEMBI
xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUSI CBOMCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMUYECKOW CBSI3H
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHONW XHWMHUYECKOW CBA3M (OOMEHHBII U JOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
ITOCTOSTHCTBA COCTABa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne 0 aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. [eHeTudeckas CBA3b HEOPTaHWYECKHUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknusa. Kimaccupukanuss XUMHYECKMX — peakiuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPaHEHUS W MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pas3nudHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuueckas auccounanus. CuiabHble U ciadble anekTponutsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJAs, HEUTPaAJIbHAS, IECTOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMoHcTpanus Tabiui «Ilepuoguyeckas cucrema XxuMuueckux sjaementos 1. U.
MeHnneneeBay, H3ydeHHE MoOJieNied KPUCTAUIMYECKUX PEMIETOK, HAOMIOACHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMOII[BI0 YHUBEPCATIBLHOT'O HHANKATOPA, PEaKIIMU HOHHOT'O 0OMEHa), MPOBEICHUE
MPaKTHYECKON paboThl «BiusHue pa3auvHbIX (PAaKTOPOB HA CKOPOCTh XMMUYECKON
peaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C HCIIOJIB30BAHUEM MOHATHS «MACCOBAs JOJISI
BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilosoxkenne HemetaiuioB B llepuoguueckor  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IIpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHuiu, alfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCNEpUMEHTaIbHbIC METOJIbl M3YYCHMS BEIIECTB W MX MPEeBpaIlCHMIA:
H3yYeHHE KOJUICKIIMH «MeTalibl M CIUIaBbI», OOpPa3llOB HEMETAJIOB, PEIICHUE
DKCTICPUMEHTAJIbHBIX 3a/1a4, HaOJI0JICHHE M OIHMCAaHWE JIEeMOHCTPAllMOHHBIX W
7a00pAaTOPHBIX OIBITOB (B3aMMOJACHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTHrble 3amaun.

PacuéTtel macchl BemiecTBa WM O0OBbEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0OeCIEUeHHH 3KOJIOTHYSCKOM, SHEPreTHYSCKOW U IHIICBOM
0e30macHOCTH, Pa3BUTHH MeAHWIHHBL [loHSATHE O HAyYHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.



[IpencraBiaenuss 00 OOMMX HAYYHBIX IPUHLUINAX [TPOMBIIIJIEHHOTO
IIOJIYYCHUS BaXKHEHIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEpUAIOB: BA)KHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIMOHHBIE MaTepHalibl, KpPacKH, CTEKJIO, KepamHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yno0peHus.

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOT0 UCIIOIb30BAHUS MIPEMapaTOB OBITOBOM XUMUH B
ITIOBCETHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H MNpH  HW3YyYEeHUHM o0med u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOlIMX EeCTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U TOHATUNA, SBISIOLIUXCS
CUCTEMHBIMHU JIJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, SBICHHUE.

®dusnka: MaTepusi, SHEPIHsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHI.

TexHonorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METAJUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, IHILEBAs
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI MPOrPAMM CPEIHEr0o OOILEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONIHUE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaronIuXxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH IEITOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
1[EJIN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalOTCsS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIIECTBa, MPUHITHIMA B OOLIECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEILHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M MTPABOIOPSJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEXKIWYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOCKTOB, PEIICHUH YUYEOHBIX Y ITO3HABATEIIBHBIX 33/1a4, BBITOTHCHIUN XUMHUYCCKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YI€OHOU ACSITEIHHOCTH;



2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IIOJIyYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE NOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 300pOoBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJI 0Oe30macHOro oOpalleHHus C BEUIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIhCKON
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO0 Mpodeccuil pa3IudyHoro poja, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHAWBUIYAJIbHON TpPaeKTOPUH
oOpazoBaHus, Oyaymiedl mnpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00PA3HOT0 OTHOILIEHHUS K HPUPOJIE, KaK HCTOUHUKY
CYILLECTBOBAHMS )KM3HU Ha 3eMIIE;



NOHMMAaHUA TJI00ATBPHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHON CPEIbI;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEWCTBHUM, NPHUHOCAILMX Bpel OKPYKaroIIeH
IPUPOJTHON cpele, YMEHMsI MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATEIbHOCTH AKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON IPAKTHKHY;

NOHMMaHHA CHeUu(UKH XUMUU KaK HayKd, OCO3HaHMA €€ poau B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKPYXaroIleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YENOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
UMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH M BaKHOM POJIU B CO3JJaHUU
HOBOM 0a3bl MaTepHAIbHOM KYJIbTYphl, PEIICHUH TIJIOOAIBbHBIX MpOOJIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUEHHH YCIOBUI
YCHEMIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHUSA CYIIHOCTH METOOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJTlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUs! SIBJIICHUH OKPY’KaoILEro MUpa u
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJIbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHHS s
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKON IeATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaaIbHOM
NESATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO MpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B IMO3HABATEIBHOM M COIMAJIBHOM ITPAKTHKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
NeCTBUSAMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMOCTABJICHHBIMU IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTICIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTECPUHU I KJIAacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKIINIM;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMST B paccMaTpUBAEMbIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHHUE XUMUYECKON peaKkIuu
— MpPU pElICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/ad, MPUMEHSTh
Ha3BaHHbBIC MOJICJIbHBIE MPEICTABICHUS JIJIs1 BBISBJICHUS XApAaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:



BJIa/IETh OCHOBAaMH METOJIOB HAYYHOT'O MO3HAHMS BELIECTB U XHUMHUYECKUX
peakuuit;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIIECHUs MPAKTUUECKHUX 3aa4, IPUMEHEHUIO Pa3TUYHBIX METO/I0B
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OpUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MIPE/ICTaBIICHMUS], KPUTHUYECKU OLIEHUBATh eé JOCTOBEPHOCTb U
HEMPOTHUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PAa3TUYHBIE METOMABI MPHU TOUCKE U
orbope wuwHPOpMANMK, HEOOXOAMMOW JUIS BBIMOJHEHWS YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

WCITI0JIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PAOOTE C XUMUYECKOM
uHpopMaIue: MPUMEHITh MEXIpeIMeTHbIe ((PU3NYecCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISTHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIEHO MITM COBMECTHO CO CBEPCTHUKAMHU MPH BHIMOTHEHUN
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaan3alid y9eOHOTro MpoeKTa U (HOpMyIUpPOBaATh BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
x0J1e 00CY X IeHHS 1 OOMEHA MHEHUSMH.



OByajieHUe YHHBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I10O3HABATEIBHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TNpe/jiaraéMblid  alropuT™M JACHCTBUN mpu
BBINIOJIHEHUU YYEOHBIX U HCCIEN0BATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISATH CAMOKOHTPOJIb CBOEH JAEATEIBHOCTA HA OCHOBE CaMOAHAIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

e ChOPMUPOBAHHOCTh  MPEJACTABICHUNA O XUMHUYECKOW COCTABJISIOINICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIU XMMHUU B TIO3HAHUH SIBIEHUI MPUPO/IBI,
B (OPMUPOBAHUU MBIIUICHUS] U KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a/1a4 U 3KOJIOTUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeEIE;

®BJIAJICHUE CUCTEMON  XMMHYECKMX 3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAOIINE TOHATUA (XMUMHUYECKHI JJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHbIA O0BEM, YIIIEPOIHBIN CKENeT, PyHKIMOHAIbHAS FPYIINa, paauKall,
M30MepHUsl, ©30MEPHI, TOMOJIOTUYECKHM Psifl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOA U
a30TCOJIepKAIME€ COEOUHEHHUS, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMS); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTM M CUCTEMHOCTH XHUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCHOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKHUX BEUIECTB B OBITY U
NPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

eCc()OpMUPOBAHHOCTh YMEHUMN BBISBISATH XApaKTEPHbIE MPU3HAKU TMOHSTHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COeAMHEHU;

¢Cc(hOPMHUPOBAHHOCTh YMEHHUH HCIOJNB30BATh XMMHUYECKYIO CHUMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBJIMBATh MOJENIA MOJIEKYJ OPraHMYECKUX BELIECTB JUISI WILTIOCTPALMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;



ec(hOpMUPOBAaHHOCTh YMEHUI YCTAaHABIMBATH MPUHAIEKHOCTh M3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPIKaIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTb KM Ha3BaHUS II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, alETUJICH,
ATWICHTJINKOJb, TJHIEPUH, (eHOoN, (HOopMabIeTH, aleTaabICTHl, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIO0TA, TII0K03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

eCc(hOpMUPOBAHHOCTh YMEHHUS OINPEACNSITh BHUIbl XWMUYECKOW CBSI3U B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

eCc(hOpPMUPOBAHHOCTh YMEHHS TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa mis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

eCc(pOpMUPOBAHHOCTh ~YMEHUM  XapaKTepU30BaThb COCTAaB, CTPOCHUE,
dbuznyeckue M XMUMHUYECKHE CBONCTBAa TUIUYHBIX MPEACTABUTENCH Ppa3IuYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, AalleTUJICH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEPUH, (EHOJI, aleTalbJerua, MypaBbUHAasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUTI0JI03a, aAMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUNA C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

o C(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOYHUKH YTJIEBOIOPOTHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJyb), CHOCOOBI UX NEPEPAOOTKH U MPAKTUUECKOE
MIPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

ec(hOpMUPOBAHHOCTh yYMEHUN MPOBOAUTH BBHIYUCICHHUS 10 XWMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKkiuy 1o U3BECTHBIM Macce, 00bEMY, KOJTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIINN);

o C(pOpMUPOBAHHOCTh YMEHHUM BIAJETh CHUCTEMOM 3HAHUN 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUHN (HaOJIOJeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIMPOBAHUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBSA3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

e c(hopMUPOBAaHHOCTH YMEHUH COOJIOAThH TIPABUIIA MTOJIH30BAHUS XUMUYECKOM
MOCYJIO W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKe MpaBuia OOpaImieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

e C(pOpMUPOBAHHOCTh YMEHHMH IIJITAHUPOBATH M BBHITIOJHATh XUMHUYECKUM
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJICHA U U3YYE€HHE €0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAHUYECKUX BEIECTB,
JeHaTypauus OeIKOB MPU HAarpEBAHUHM, LIBETHBIE PEAKIIMHU OEJIKOB) B COOTBETCTBUU



C TMpaBWJaMU TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHnH C BEMIECTBAMHU W
7a00paTOpHBIM  O0OpYAOBaHHEM, MPEACTABIATh PE3yJabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH ypaBHEHUN COOTBETCTBYIOLIUMX pEAKIUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

ec(hopMUPOBAaHHOCTh YMEHHUHA KPUTHYCCKH aHAIM3UPOBATh XUMHUYCCKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepHET N IpyTHUX);

echopMUpPOBAaHHOCTH  yMEHUH  COOMIOAATh  MpaBWIAa  DKOJOTHYECCKH
[eJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KaIOIIEW MPUPOTHON Cpellbl, 0CO3HABAThH
OMACHOCTb BO3JICUCTBUSI HAa KUBBIE OPraHU3Mbl OMpPENEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAsi cMbici mokaszatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIICHUSI W TPENOTBpAIICHUs] HMX BPEAHOTO BO3JCHCTBUS Ha OPraHU3M
YeJIOBEKa;

o711 0OYyYaIOIMXCsl ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMU 3JI0POBBS: YMEHHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

oIl CIIETIBIX U CJIA0OBHUIAIIMX OOYYAIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins misg 3anmucu XuMHYeCKUuX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

oC(pOPMUPOBAHHOCTh MPEJACTABICHUNA: O XUMHUYECKOM COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUN IPUPOJIBI,
B (GOPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKHU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIe;

®BJIAJICHUE CUCTEMOM  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATHSA (XUMUYECKHH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUTNUECKas, BOJIOPOJIHAS ), KpUCTAJUTUYECKAs PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHUYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU AMCCOLMalnM, nepuoauueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTHYECKHUE CBEIEHHUS O CBOWCTBAX,



COCTAaBE, MOJIYYEHUH U 0€30I1aCHOM HCIMOJIb30BAaHUH BAXXKHEHIINX HEOPraHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

¢Cc(hOpPMHUPOBAHHOCTh YMEHUH BBIABISATh XapaKTEPHbIC MPU3HAKHU IMOHSITHUM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSTHS IPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

¢Cc(hOPMHUPOBAHHOCTh YMEHHUH HCIOJNB30BaTh XMUMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, IUPUT U JIPYTHE);

¢ Cc(hOpMHUPOBAHHOCTh YMEHUI ONPEENSITh BaJICHTHOCTb U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAsI, METAJUIMYECKasi, BOJAOPOHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
VMOHHAsl, METAJUIMYECKAs), XapakTep Cpedbl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKHUX
COCIMHCHMI;

¢ c(hOpMHUPOBAHHOCTh YMEHUI yCTaHaBJIUBAaTh IIPUHAIIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

¢ Cc(pOpMUPOBAHHOCTH YMEHUI PACKPBIBATH CMBICIT IEPHOIUYECKOTO 3aKoHa /1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLILYIO, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

¢C()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOECHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTeMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTH
VU3MEHEHUS! CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpynnaMm [lepuognueckon cucrteMsl xuMuueckux asemMeHToB 1. 1. Menneneesa;

eCc()OpMUPOBAHHOCTh YMEHHMIM  XapaKTepu3oBaTh (OMHCHIBATH) OOIIHUE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILECTBAMH C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKIUi;

¢Cc(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XUMHUECKHE PEaKIUu 0
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEMEHTOB, 0OpaTUMOCTH
pEaKlnH, yYaCTHIO KaTaau3aTropa);

eCc(hOpMUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKUUN pPA3IUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

¢Cc(hOpMHUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKUUHU, MOATBEPKAAIOLIIE
KAUYECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH



OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX
BEIIECTB;

eCc()OpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYIIHOCTh OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEICTBOM COCTABJICHHS dJEKTPOHHOrO OallaHca
ATUX PEAKIUM;

e c(hopMUPOBAaHHOCTH YMEHHI OOBSICHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

ec(hOpMUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh XUMHUYECKHE IPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;

ec(hopMHUPOBAaHHOCTh YMEHHUH MPOBOAWTH BHIYHCICHUS C HCIOJIb30BAHHEM
TIOHATHS «MacCOBas JI0JIS BEIIECTBA B paCTBOPE», 00 BEMHBIX OTHOIICHHH Ta30B MPHU
XUMUYECKAX PEAKIUAX, MAcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIECTB, TEIIOBOTO 3¢ (eKTa peakind Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

e c(hopMUPOBAaHHOCTHh YMEHUHN COOJIOAThH MPABUIIA MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMH 1O BBIOJTHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

ec(hopMUPOBAaHHOCTh YMEHHUH IUIAHUPOBATh M BBHIMOJHATh XUMHYECKHMA
DKCIIEPUMEHT (pa3jioyKeHHEe TMEePOKCHA BOJAOPOJAa B MPUCYTCTBUU KaTald3aTopa,
OTIpEJICIICHNE CPeabl PACTBOPOB BEIIECTB C TIOMOIIBI0  YHUBEPCAIHHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metamey U «HemeTramib»y) B COOTBETCTBUM C MPaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIHii 1 (OPMYyIMPOBATH BRIBOIBI HA OCHOBE 3THX
pe3yIbTaTOB;

ec(hOpMUPOBAaHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATh XHMHYECKYIO
uH(OpMAIMIO, TOyYaeMyK0 M3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

echopMUpPOBAaHHOCTH ~ yMEHUW  COOMIOAATh  TMpaBWIA  DKOJOTHYECKHU
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEIAX
COXpaHEHHUs] CBOETO 3JIOPOBBSI M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABATH
OITACHOCTbH BO3JICHCTBUS HA JKMBBIC OPTAHU3MBI OTIPEICIEHHBIX BEIIECTB, ITOHUMAs
cmbicnt mokasarens IIJIK, TMOSCHAT, Ha TpUMEpax CHOCOObI YMEHBIICHHUS W
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OpPTraHU3M YeJIOBEKa;



o151 0OYYAIOIIMXCSl C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI: YMEHHE
NPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

eIl CIENBIX W CHA0OBUIAIIMX OOYYAIOIIUXCA: YMEHUE MCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa B U TEM u¢poBbI
Ne i/ IpOrpaMMEI pasiesto ¢ Beero Kontpoabubie IIpakTnueckue E)I% p?:f 003 aT:.?IbHH e
padoThI padoThI pecypebi
Pasznea 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOH XMMUM
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHbie yrieBOa0OpOIbI: alKEHBI, 6 1
AJKa/IMEHBbI, ATTKUHBI
2.3 ApoMaTu4ecKue yriieBoA0POIbI 2
24 [TpupoaHbIE HICTOYHUKH YTIEBOJAOPOIOB U 3 1
uX mepepadboTka
HWroro no pazneny 13
Paznen 3. Kucsiopoacoaep:xainiue oprannyecKue coeIuHeHust
3.1 Cruptel. @enon 3
39 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YriieBosl 3 2
HWroro no pazneny 13
Pasznea 4. A3oTcoaeprkainiue OpraHuyecKkue coeIuHeHus
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3

Paszgea S. BbicokoMoJIeKY/JISIpHbIE COeIMHEHUS




5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

Kouau4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uppoBbIe
Ne ni/n EpOrPAMMEI pa Beero Konrpoabubie  IIpakTudeckue f)]gp(al::f) OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
Ctpoenune atomoB. [lepuoauyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Ctpoenue BemniecTBa. MHOrooopasue 4
BEIIIECTB
13 XUMUYECKUE peakliuu 6 1 1
Wtoro no pazneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Meraiibl 6 1
2.2 Hemeramibr 9 1 1
23 CBs13b HCOPTAaHMYECKUX M OPTAaHHYECKUX 5
BEIIIECTB
Hroro no pazneny 17
Pa3gen 3. XuMus u :XKU3Hb
3.1 XuMHS U )KU3Hb 4
Wroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmert opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus cTpOCHHS] OPraHUIECKUX
coenunenuiit A. M. byriepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBnenue o knaccuukanuu
OopraHn4eckux BemecTB. Homenknarypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUs OPTaHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PST

MeraH u 3TaH — npocTenIIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUieH U NPONUIeH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

[TpakTryeckas padora Ne 1. «ITomyuenue
STHJIEHA U U3yYEHHUE €0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTunoyranuen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI

10

AJIKHHEIL: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PS/I.
AneTuiieH — npocTenImmn
MPEACTaBUTENb AJIKUHOB




Beluncnenus no ypaBHEHUIO XUMHYECKOU

11
peakuuu

12 Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
MIPUHAIISKANINX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
ra3bl, HeTh U IPOYKTHI €€ repepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIE
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontposnbnas paboTta mo pazaery
«YTIeBOIOPOIBI»

17 [IpenenpHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BosiopoaHas cBs3b

18 MHoOroaroMHble CIUPTHI: TUIEHIIUKOJIb
U TIULEPUH
DeHOI: CTPOEHNE MOJIEKYJIBI,

19 ¢u3nyecKkrue 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anbnerupl: GopmManbaerua u
aleTanpJerua. AeToH

21 OnHOOCHOBHBIE IIpE/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

29 [IpakTuueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK

23 MIPEICTaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBpbl1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIIEE ASHCTBHIE




25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

27

28

JKupsr: runponus, NpuMeHEHHE,
OuoJsiornyeckas poJib KHUPOB
VYraeBojpl: cOCTaB, KiIaccuuKanus.
Baxneiimue npeacraBuTeNu: TII0K03a,
¢bpykTO3a, caxaposa

Kpaxmai u neimirono3a Kak NpupogHbIe
MTOJIMMEPBI

29

30

31

32

33

Kontposnbnas paboTta mo pazaery
«Kucnopozacoaepxariyue opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
poBepouHas paboTa

OOm1ast xapaKTepUCTHKA
a30TCOJCPIKAIIMX OPraHUICCKIX
coenuHeHuii / Beepoccuiickas
npoBepoyHas paboTa

AMMHBI: METUJIAMWH W aHWJINH

AMUHOKHCIIOTHI KaKk aM(pOTEepHbIE
OpraHUYECKHUE COCANHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentumapl.
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEUHEHUS

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

34

OcCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH.
[Tmactmaccel, Kaydyykd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KITIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DJeKTpoHHAas: KOH(PUTYpalrsi aTOMOB

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

IIepnonnueckuii 3axoH u [lepuoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COCTMHECHUH
0 TPYIIAM U Iepuogam. 3HauYeHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa
B Pa3BUTHH HAYKHU

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,
e€ BU/IbI; MEXaHU3MBbI 00pa30BaHMUS
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATEBHOCTD.
Crenenb okucnenus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

ITousTie o AUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBI.
MaccoBasi J10J1s BEIIeCTBA B paCTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHECHUM.
['eneTn4eckas CBA3b HEOPTaHUYECKHUX
BEILECTB, Pa3JIUYHBIX KJIACCOB




Knaccudukanus XUuMHYeCKUX PEeaKIHii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH
COXPAHEHUs U MPEBPAICHUS SHEPTUU IPU
XUMHUYECKUX PEaKIUsIx

10

11

12

13

14

15

CkopocTtb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PaBHOBECHE

ITpaktrueckas padota Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peaKinm»

DJEeKTPOIUTHYECKAS TUCCOLMAITHSL.
[Moustue o BogopoaHOM mokasarese (PH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
I'maponus opraHnyeckux u
HEOPraHUYECKUX BEIICCTB

OKHCTUTENbHO-BOCCTAHOBUTEILHBIC
peakuuu. [lonarue o6 anexTponause
pacIuiaBoB ¥ pacTBOPOB COJICH

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHI)

MerTansl, uX MOJIOKEHHE B
Ilepronnueckoit cucreMe XMMUYECKUX
sneMenToB . 1. Menneneera u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
dbuznyecKkre CBOMCTBa METAIIIOB

CrunaBbel METaIIOB. DJIEKTPOXUMHUYECKUIN
A HAIIPSIKEHUN METaJIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPH, Kaluil, KalbIui,
MarHui, aJTfOMUHHI) U UX COeTMHEHUI

17

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN




18

19

20

XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U uX
COCIMHEHUN

ITpaktuueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«Mertamab»"

Hemeramsl, HX HOJIOKEHUE B
Ilepronnueckoit cucTeMe XMMUYECKUX
snemenToB 1. . MenaeneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

dusnyeckre CBOMCTBA HEMETAILIOB.
AJIOTpOIHNS HEMETAIJIOB (Ha MPUMEpe
KHCIIOpOJ1a, cephl, (hocdopa u yrieposa)

22

23

24

XHWMHYECKUE CBOMCTBA IAJIOT€HOB, CEPBI U
UX COEOUHEHUN

XuMHYecKue CBOWCTBa a30Ta, hocdopa u
UX COEOUHEHUN

XUMHYECKUE CBOMCTBA yIiIepoia, KPEMHUS
U UX COSTUHEHUN

25

26

IIprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COeTMHEHUU

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TEME ((HeMeTaJ'IJ'II)I». BI)I‘II/ICJ'IGHI/I?I 10
YPaBHEHHSIM XUMUYECKHX PEaKIUi U
TepMOXI/IMI/I‘IGCKI/Ie paC‘IéTLI

27

[IpakTuueckas pabora Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"HemeTasst"»

28

KonTtponpHas pabora o Temam
«Mertamae» n «HemeTamisi»

29

Heopranunueckue u oprannyeckue
kucnotel. Heopranmueckue n
OpraHMYeCcKHe OCHOBaHUS




AmpoTepHbIe HEOPTaHUYECKUE U
opraHnyeckue coequHeHus. I 'eHeTnueckas

30 CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX 1
BEIICCTB
Posb xumuu B obecrieyeHuu
31 JKOJIOTUYECKOM, IHEPreTUYECKON U 1
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEIUIIHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX
32 MIPUHIIUIIAX POMBIIIIEHHOTO MMOTY4YEeHUS 1
BAKHENIINX BEILIECTB
33 UYenoBek B MUpE BEIIECTB M MATEPHAIIOB 1
34 XuMHs ¥ 3J0pOBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBISIONIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMUU B IO3HAHHUU
SBIIGHUW TPUPOABI, B (OPMHUPOBAHUU MBIIUICHHS U KYJIBTYpPhI
JUYHOCTH, €€ (PYHKUMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOM s
pelleHusT TPAKTHYECKUX 3aa4 ¥ DSKOJIOTHYEeCKH OOOCHOBAHHOTO
OTHOUICHUSI K CBOEMY 3/I0POBbIO M IPUPOJAHOM Cpefie

Brnanenue cucremMoll XUMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararolme HOHSTUSA (Monexyina, BaJICHTHOCTb,
3JIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIIEHHs, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YIIEpOTHBINA CKEJeT,
GyHKUMOHANbHAS ~ TpyIIa, paJukald, HW30MEpHs, H30MEpBI,
TOMOJIOTUYECKUN PpsAJl, TOMOJOIH, YIJIEBOJOPOAbI, KHUCIOPOA- U
a30Tco/ieprKalllue COeMHEHUs,, OMOJOrMYECKH aKTHBHBIE BEIIECTBa
(yrimeBoapl, KHUpbI, OEIKH), MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHHUs); TEOPHUM M 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHHs opranudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XUMUH, (PAKTOIOTHYECKHE
CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEeHHMH U 0O€30MacHOM
UCIIOJIb30BAaHNN BAXKHEHIIMX HEOPraHWYECKMX M OpPraHMYECKHUX
BELIECTB B ObITY M MPAKTUYECKON JESATEIIbHOCTH YEJIOBEKa

1.3

1.4

CdopMUpoBaHHOCTh YMEHUW BBISIBIATH XapaKT€pHbIE MPU3HAKU
NOHSTHM,  YCTaHABIMBAaTh WX  B3aMMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOILIME TOHATUS MPU OMNMCAHWU COCTaBa, CTPOCHHS U
IIPEBPALICHUI OPraHUYECKUX COEIMHEHUIN

c(OpPMHPOBAHHOCTh YMEHUI HCIOIB30BATh XMMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIE€HHON) (OopMyad OpPraHMYECKHUX BEIIEeCTB U YypaBHEHUH
XUMHYECKMX  peaKklUMi,  M3roTaBiIMBaTb  MOJEIM  MOJIEKYJ
OpraHMYECKUX BEUIECTB I WUIIOCTPAlMM HMX XMMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHUSI

1.5

ChopMHPOBAaHHOCTh YMEHHH yCTaHABIMBATh MPUHAICKHOCTH
U3yYEHHBIX OPTaHMYECKHMX BEIIECTB 0 MX COCTAaBY M CTPOEHHIO K
onpenenéHHOMYy Kiaccy (Tpyrmme) coeauHeHHH (YrieBOIOpOIH,
KHCIIOPOJl M a30TCOAEPXAIINE COCAUHECHUS, BHICOKOMOJIEKYIISPHBIC
COCMMHCHHUA), JaBaTb WM Ha3BaHUS [0  CHCTEMATHYECKOM
nomenkiarype (IUPAC)

1.5

1.6

ChopMHpPOBaHHOCTH YMEHUS ONMPENEIATh BBl XUMHUYECKOMN CBSI3U B
OpPraHUYECKUX COETMHEHUSIX (OAMHAPHBIE U KpaTHBIEC)

ChopMUpOBaHHOCTH YMEHMSI TPHUMEHATH: TOJOXKEHUS TEOpHHU
CTpoeHHs opraHnueckux BemiectB A.M. bytiepoBa st 00bsiICHEHUS
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH
COXPaHEHHMsI MaCChl BEILIECTB




2.1

VYraesomopoasl.  Kucnoponcoxaepxkamme ¥ a30TCoIepiKaline
OpraHu4ecKue coeIMHEHMs. BRICOKOMOJIEKYIISIpHBIC COSTMHEHUS

CdopmMupoBaHHOCTb YMEHUIH NPUBOJUTH TPUBHUAJIbHBIC HAa3BaHUS
OT/IENIbHBIX OPraHMYECKHX BEIIECTB (ITHIJICH, MPOMMWICH, alleTUJICH,
STUJICHTJIMKOJb, TJIUUEPUH, (eHoN, (popmanbierus, aueTalbIeru/,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasl KHUCJIOTa, III0K03a, (PyKTo3a, Kpaxmai, LeJUIi0J03a,
TJTUIIH)

2.2

CdopMupoBaHHOCTh YMEHUU XapaKTEpU30BaTh COCTaB, CTPOCHHUE,
bu3HYeCKUe M XHMHUYECKHE CBOWMCTBA THUIUYHBIX IPEIACTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEHICCTB (METaH, 3TaH, STUJICH,
MPONMWIICH, aneTwieH, OyraaueH-1,3, merunOyramueH-1,3, OGeHzod,
METaHOJI, ITAHOJ, STUJICHTINKOIIb, TIHIEPUH, (EHOII, alleTaIbICTHI,
MypaBbHHAsE M YKCYCHAsl KHCJIOTBI, TJIIOKO3a, KpaxMaJl, [EJUTI0JI03a,
AMUHOYKCYCHasi KUCJIOTa)

2.3

2.4

3.1

3.2

CdopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXIY TUIUYHBIMU  [PEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX
XUMHUYECKUX PeaKLU C UCTIOIb30BAaHUEM CTPYKTYPHBIX (PopMyIT

ChopMUpOBaHHOCTH ~ YMEHHUS  XapakTepHU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPBs (HEPTH, MPUPOAHBIN T'a3, YroJib), CIOCOOBI
UX TepepaboTKM ¥  MPAKTHYECKOE TPUMEHEHUE IPOJYKTOB
nepepadoTKH

XUMHS U KU3Hb. PacyéThbl

CdopMupoBaHHOCTH yMEHUW BIANETh CHUCTEMOW 3HAaHUU 00
OCHOBHBIX METOJ[aX HAYYHOTO TO3HAHUS, MCIOJIb3YEMbIX B XUMHHU
IpU M3YYEHUU BEIIECTB W XUMHUYECKUX SBJICHUN (HaOmroneHue,
W3MEPEHHE,  OKCIIEPUMEHT,  MOJICIMPOBaHUE),  HCIOIh30BAThH
CHUCTEeMHBIE XUMHUYECKHE 3HAHUA I TPUHATUS pEHIeHUd B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM

CdopMupoBaHHOCTh yMEHHUU COONIOAATH TpaBUJA TOIH30BAHUS
XUMUYECKON TMOCYION U JIa0OpaTOpPHBIM OOOpPYIAOBaHUEM, a TaKXKE
MpaBuIia OOpaIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMU
10 BBIMOJIHEHHUIO JTJAOOPATOPHBIX XUMHUECKUX OMBITOB

3.3

3.4

CdopmMupoBaHHOCTb ~ YMEHUW  IUIAHUPOBATh M BBIINOJHSATH
XMUMUYECKUN SKCIIEPUMEHT (IIPEeBpAllEHHUs] OPraHUYeCKUX BEIIECTB
IpU HArpeBaHUU, MOJyYE€HUE STUIIEHa M H3Y4YE€HHE €ro CBOICTB,
Ka4eCTBEHHbIE pEaKUUH OpraHMYeCKUX BELIECTB, JeHATypalus
OENKOB MPHU HarpeBaHHUH, LIBETHbHIE pEaKLIUU OEJIKOB) B COOTBETCTBUU
C MpaBWJIaMH TEXHUKH O€30MacCHOCTH MPH 0OpaIlleHUH C BeIECTBAMU
u 7a0OpaTOpHBIM O00OPYIOBAaHUEM; TIPEICTABIATH PE3yIbTAThI
XMMHUYECKOTO JKCIepUMEeHTa B ¢GopMe 3alucu  ypaBHEHHUH
COOTBETCTBYIOIIUX peakuuid U (HOpMyIHpoBaTh BBHIBOJIBI Ha OCHOBE
ATHUX PE3yJIbTaTOB

ChopMHpPOBAaHHOCT, ~ YMEHHUW  TPOBOJIUTH  BBIUUCICHUSA  TIO
XUMHYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOTUYECTBA UCXOIHOTO
BElIeCTBa WJIM MPOAYKTa peaklUU MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJAHOTO U3 UCXOJHBIX BEIECTB WU NPOAYKTOB PEAKIIIH)




3.5

CdopmupoBanHOCTH yMEHUN KPUTUYECKU aHaIIM3UPOBATh
XUMHYECKYI0 HH(OpMaIuio, Moay4aeMyr W3 pPa3HbIX HCTOYHHKOB
(cpenctBa MaccoBoii nH(MoOpManuu, ceTh IHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTE YMEHUH COONMIOIATh MpaBHJIa JKOJOTHICCKU
1[e1eCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B
LEIAX COXPAaHEHUS CBOEro 3J0pPOBbS U OKPYKAIOUICH IPUPOAHOU
Cpellbl, OCO3HABATh OMACHOCTh BO3/CWUCTBUS HA >KUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs CMBICT TTOKa3aTels
I[TIK (mpenenbHO MAOMYCTUMON KOHIIGHTpAllUM), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHUS M MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICIICTBUS HA OPraHU3M YeJIOBeKa

11 KIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero o01ero 00pa3oBaHus

TeopeTI/Iqe(:KHe OCHOBBI XMMHH

Bianenne cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOTIOJIATAIOIINE  TOHATHA  (XMMHYECKHUH  DJIEMEHT, aTOM,
AJIEKTPOHHAsT 000jI04YKa aroma, S-, p-, O-3JIEKTpOHHBIC OpOHMTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JEKTPOOTPULATEILHOCTD,
CTENEHb OKHUCJICHHUSI, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA O0BEM, KPHUCTAUIMYECKAss PEHIETKA, THUITBI XUMHYECKUX
peakimit (OKMCTTUTEIEHO-BOCCTAHOBUTEIILHEIE, 3K30- u
SHIOTEPMHUECKUE, PEAKITUH HOHHOTO 0OMEHa), pacTBOP, JEKTPOIUTHI,
HE3JIEKTPOJIUTHI, DJIEKTPOIUTUYECKAs JTUCCOLMALUSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTb XUMHUYECKOM pPEaKLMH, XHUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS DIIEKTPOIUTUYECKOM
quccormanuu, Ilepmonnueckuin 3akon J[.M. MenneneeBa, 3akoH
COXPaHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHUH,
(hakTONMOTHMUECKHE CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MMacCHOM UCIOJB30BAaHUN BAKHEHIIINX HEOPTraHUYECKUX BEIIECTB B
OBITY M TPAKTHYECKON JEATENbHOCTH YeIOBeKa

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IIPU3HAKU H
B3aMMOCBA3b HU3YYCHHBIX HOHSITI/Ifl, IMPUMCHATHE COOTBCTCTBYIOIIUC
NOHATUA TIPpU OIKUCAHUH CTPOCHUA U CBONCTB HCOPTraHNYCCKUX
BCIIECCTB U HUX npeBpameHI/Iﬁ; BBIABJIATH B3aMMOCBA3b XHMHWYCCKUX
3HaHUH C IIOHATHUAMU n MMpEaACTaBICHUAMU APyrux
C€CTCCTBCHHOHAYYHEBIX IPEAMETOB

1.3

BJ'Ia,ZIeHI/Ie OCHOBHBIMHM ME€TOAAaMHW HAYYHOT'O IIO3HAHUA BEIICCTB U
XUMHYECKUX SIBJICHHMA (HAOmIOJeHne, W3MepeHHe, SKCIEPHUMEHT,
MOJICIIMPOBAHNE)

14

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BaJE€HTHOCTh U CTENEHb
OKHUCJIEHHS XUMHUYECKHX 3JIEMEHTOB B COCIUHEHMSIX Pa3IU4YHOIO
COCTaBa, BHJ XHUMHUYECKOM CBSI3M  (KOBaJIGHTHas, HWOHHAas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIIETKN KOHKPETHOIO BEIECTBA (ATOMHAs, MOJIEKYJIIpHAs, HOHHAs,
MeTaJlJIN4ecKast)




1.5

1.6

1.7

ChopMupOBaHHOCTh YMEHHI OMPEAETATH XapaKTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHCHUM

ChopMUpOBaHHOCTh YMEHHS  KIAacCHU(DUIUPOBATh XUMHUYECKHUE
pEeaKuy MO0 Pa3IMYHBIM MPU3HAKAM (YUCITY H COCTaBY PEarupyronInx
BEIIECTB, TEIIOBOMY 3((deKTy peaknuu, H3MCHEHUIO CTeleHEeH
OKHUCJICHUS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJIu3aTopa)

ChopMUPOBAaHHOCTh YMEHHH COCTABIISITh YPAaBHEHUS PEaKIUi
Pa3NIUYHBIX THUIIOB, TOJHBIE M COKPANIEHHBIC YpPaBHEHHS pPEaKIIHid
MOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS, NMPH KOTOPBIX 3TH PEaKIUU
UIYT J0 KOHIIA

1.8

1.9

1.10

111

2.1

CdhopMupoBaHHOCTB yMEHUH IIPOBOJIUTH peakuuu,
MOATBEPKIAIOILHE KAaueCTBEHHBIN COCTaB pa3IUYHBIX
HEOPraHWYECKUX BEUIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX BELICCTB

CdopmupoBaHHOCTh YMEHUN PACKPHIBATh CYIIIHOCTh OKHUCIHTEIHHO-
BOCCTAHOBUTEIbHBIX peakuuit IOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOrO OallaHca 3TUX peaklui

CpopMHUpPOBAaHHOCT, YMEHHUM OOBACHITH 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOH peaklu OT Pa3iNdHbIX (haKTOPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMELICHUs
XUMHUYECKOI0 PABHOBECHS B 3aBUCUMOCTHU OT BHELIHETO BO3AECHCTBUS
(npunnun Jle [latenbe)

OO01mas u HeopraHuyeckasi XuMus

ChopMupoBaHHOCTb YMEHHMH packpbiBaTh cMblica Ilepuoauueckoro
3akoHa .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO

byHKIIIHT

2.2

2.3

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  XapakTEpPU30BaTh  AJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4  mepuonos
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MeHnieneeBa, HCIOIB3Ysl MOHATHUS «S-, P-, d-3JI€KTPOHHBIC OPOUTAIIIY,
«QHEPreTUYeCcKre YpOBHU», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COECIUHEHMI IO NEpHoAaM U
rpynmnaM [leprogudeckoil cucTteMbl XMMHUYECKUX AyieMeHTOB J[.H.
Meneneena

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX
KJIACCOB, NOATBEPKAATh CYIIECTBOBAHNE N'€HETUYECKON CBI3U MEXKIY
HEOPraHWYECKMMH  BEIIECTBAMH C  IIOMOLIBIO  YpPaBHEHMMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKuil

2.4

2.5

ChopmupoBaHHOCTh YMEHHMI yCTaHaBIMBATh MPUHAJIEKHOCTH
HEOPraHMYECKUX BEIIECTB M0 MX COCTaBY K ONPEIECIEHHOMY KJaccy
(rpymme) coenquHeHu (poCThie BEIIeCTBa — METAJUIBI U HEMETAIIBL,
OKCH/Ibl, OCHOBAHUSI, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

ChopMupoBaHHOCTH YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOIIUKY
JUI COCTaBJIEHUS (OPMYN BELIECTB U YPaBHEHMH XMMHUYECKHX
peakuwii, cuctematnaeckyro HomeHkinarypy (IUPAC) u tpuBnanbHbie




Ha3BaHUs OT/ACJbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblil ras,
VIJIGKUCIIBINA Ta3, aMMUaK, Tami€Hasi U3BECTh, HEraméHas H3BECTb,
MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) 0OIIHE
XMMHYECKHE CBOICTBA HEOPraHWYECKHMX BELIECTB PAa3JIMUHBIX
KJIaCCOB, MOATBEPKAAThH CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKITY
HEOPraHWYEeCKUMH  BEIIECTBAMH C  TIOMOIIBIO  ypaBHEHHH
COOTBETCTBYIOLINX XUMHUYECKUX PEaKIHA

2.7

ChopMupOBaHHOCTH ~ YMEHHMH  IUIAHUPOBaTb M BBIOJHSATH
XUMHUYECKUHA SKCIepUMEHT (pa3fio’keHHe MepoKcHuaa BOAOPOJa B
IIPUCYTCTBUH KaTaJInu3aTopa, ONpeeSIEHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMOUIBI0 YHHMBEPCAJIBHOIO WHJMKATOPA, BIMSHHUE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW PEaKIMH, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIC peakInK Ha cynbdar-, kKapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KATUOH aMMOHUS, pPEUIEHHE IKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «Metael» U «HemeTansab») B COOTBETCTBUU C MPAaBUIIAMH
TEXHUKH O€30MacHOCTH TMpH OOpalIeHWH C BEIEeCTBAMU H
nabopaTopHbBIM  O0OpYyIOBaHMEM;  MPEACTABIATh  PE3YNbTAThI
XUMHYECKOIO JKCIIepUMEHTa B  (QopMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuil U (GopMynupoBaTh BBHIBOABI Ha OCHOBE
3TUX PE3YyJbTaTOB

2.8

2.9

CpopMHUpOBaHHOCT, yMEHHUHN COOJOATh TMpaBUiia TOJIb30BAHUS
XUMHAYECKON TOCY/I0W M JTa0OpaTOPHBIM O0OPYIOBAaHUEM, a TAKXKE
MIpaBWIIa OOPAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C HHCTPYKIIHSIMH
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB

CpopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEpPU30BaTh  XHUMHYECKHE
IIPOLIECCHI, JIEXKAIINE B OCHOBE ITPOMBIIIJIEHHOTO MOJyYEHUsI CEpHOU
KHCJIOTBI, aMMHUaKa, a Takke c()OPMHUPOBAHHOCTH MPEACTABICHUIN 00
OOIMX HayyHBIX MPHHLMNAX UM SKOJIOTMYECKMX HpobiIemMax
XUMHUYECKOT0 IPOU3BOJICTBA

XUMHUA U KU3Hb. PacuéTrl

3.1

3.2

3.3

CpopMHUpOBAaHHOCTH MPEACTABICHUN O XUMHUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAy4YHOW KapTUHbl MHpaA, POJM XUMUU B TO3HAHUU
SIBJICHUH TPUPOJbl, B (OPMUPOBAHUHM MBIIUICHUS] U KYJIbTYPBI
JTUYHOCTH, €€ (YHKIHOHATHHOW TPaMOTHOCTH, HEOOXOTUMOM st
pelieHusT MPaKTUYECKUX 3a7ad U OIKOJOTUYECKH OOOCHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM cpesie

ChopMUpOBaHHOCTH ~ yYMEHMM  KPUTHYECKH  aHAJIU3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYyYaeMyl0 U3 Pa3HbIX HCTOUYHUKOB
(cpencTBa MaccoBOM KOMMYHHMKAIIUH, CeTh VIHTEpPHET U JpyTHe)

CchopMupoBaHHOCTh yMEHHUH CcOOMIOaTh MpaBUiIa 3KOJOTMYECKH
1enecoo0pa3Horo MoBeAEHUS B ObITY U TPYAOBOW AESTENBHOCTH B
LENAX COXPAHEHHs CBOETO 3[0POBbS U OKpYKAIOMIeW MPUPOIHOMN
cpensl

3.4

Oco3HaBaThb OIMACHOCTh BO3JEHCTBHMS HAa JKUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MNOHWUMAs cMbIca Tnokazarens [IJIK,
MOSICHATH HAa IPUMEPax CoCOObI YMEHbBIIICHHUS ¥ TIPEOTBPAIICHUS UX
BpPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa




3.5

ChopMUpOBaHHOCTH ~ yMEHUH  MPOBOAWUTH  BBIYMUCICHUS  C
WCIIOJIb30BAHUEM IOHATHUSL «MAaccoOBasi JOJI BELIECTBA B PacTBOPER,
O0OBEMHBIX OTHOLICHUH Ta3oB NMPH XUMHYECKHX PEAKIHUSIX, MacChl
BelIeCTBa UM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIIMU BEILECTB,
TEIUIOBOTO 3 deKTa peakui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAaCChI
BEILECTB, IIPEBPALLCHUS] U COXPAaHEHUS DHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

TeopeTnueckrne OCHOBbI OPraHU4YEeCKOW XUMHUHU

11

[Ipenmer opraHMyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopus CTpOEHUs OpraHUYECKHUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CrtpykTypHble (OpPMYJIBl OpPraHUYECKHX BellecTB. ['omornorus, wuzomepus.
XuMuyeckas CBs3b B OPraHMYECKHX COCIUHEHUSAX — OJUHAPHBIE M KPATHBIC
cBsi3u. [IpencraBienue o KnaccUpUKAIMKA OPraHUYECKUX BELIECTB

13

2.1

2.2

Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE
Ha3BaHUs BaXKHEUILINX NPEICTABUTEIIEH KJIACCOB OPraHUYECKHUX BEILECTB
YTieBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. MeraH u 3raH —
MPOCTEHIINE MPEACTABUTENH alKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy 3aMElICHHUs U TOpPEHUs), HAaXOXJIECHUE B IPHUPOJAE, MOIYyYEHHE U
MIPUMEHEHHE

AJKeHBI: COCTaB U CTPOEHUE, FOMOJIOTMYECKUN PsiA. ODTWIEH U INPONUIIEH —
MPOCTEUIINE MPEICTABUTENN AIKEHOB: (DM3MYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpPATAllMM, OKHUCIEHUA U
MIOJINMEPU3ALINH ), IOJyYEHUE U IPUMEHEHHE

2.3

Anxanuensl: Oyraauen-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHYECKHe CBOICTBa (peakuus nonumepusanun). [lomyyeHre cMiHTETHYECKOTO
Kay4yKa U pe3UHbI

2.4

2.5

2.6

3.1

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psijl. ALICTUIICH —
MPOCTEHIINIA TpPEACTaBUTENh AJIKHHOB: COCTaB, CTpOCHHE, (QHU3UYECKHEe WU
XUMUYECKUE  CBOMCTBAa  (peakuWu  TUAPUPOBAHUS, TaJOTEHUPOBAHUA,
rUApaTalyy, TOPeHHUsl ), TOTy4YeHHe U IPUMEHEHHE

Apenbl. benzon: coctaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKHE CBOWMCTBA
(peakuuy TaJOreHUPOBAHUS U HUTPOBAHM), IMOIYYEHHE M IPHUMEHEHHUE.
Tomyon: cocraB, cTpoeHue, pusnyeckrue M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOrTeHUPOBAHNS M HUTPOBAHUs), MOJyu€HUE U NpUMEHeHUe. TOKCHMYHOCTb
apeHoB. ['eHeTnyeckas CBSI3b MEXIY YIVIEBOAOPOJAMH, NMPHUHAISKAIIMMH K
Pa3IMYHBIM KJIaccam

[IpuponHble HCTOYHUKM yIiIeBOAOpOnOB. [lpupoaHslii ra3 M IOIYTHBIE
He(TsaHble ra3pl. HedTs u €€ npoucxoxaenue. CrocoObl nepepaboTku HePTH:
MEPEroHKa, KPEeKUHT (TepMHUECKUI, KaTanuTH4ecKuil), muponus. IIpomykTsr
nepepadboTKu HEPTH, X TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIi
YroJIb M IPOAYKTHI €T0 NepepaboTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHUA

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON W 3TaHON: CTPOEHHUE,
bU3UYecCKne W XUMHYECKHE CBOMCTBA (PEaklMd C AaKTHBHBIMH MeETaUIaMH,
raJloreHOBOJIOPOJIaMHU, TOPEHHE), NMPUMEHEHHE. BOoAOpOIHbBIE CBS3U MEXKAY
MOJICKYJIaMH CITUPTOB. [[elicTBHE MeTaHOJIa ¥ 3TaHOJa Ha OPTraHWU3M YeJIOBEKa.
MHOroaToMHbIE CIIUPTHL. ITUICHIIIMKOIbL U TIUIEPUH: CTPOCHUE, (PU3ndecKue
U XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IICIOYHBIMH METaJlJIaMH,




3.2

KauecTBEHHAasl peaklMsi Ha MHOIOAaTOMHBIE CHUPTHI). JleiicTBHE HAa OpraHusM
4esioBeKa. [IpuMeHenne rauneprta u 3TUICHITIMKOIIA

@deHon: CTpOeHHE MOJIEKYJbl, (U3MYEeCKHe U XUMHUYECKHEe CBOMCTBA.
Tokcuunocts enona. [lpumenenue gpenona

3.3

Anbreruapl ¥ KeToHbl. POpMabACTHI, aleTalbACTHI: CTPOCHUE, (hU3NIECKUe
U XUMHYECKHME CBOICTBa (peakUuM OKHUCIEHMs U BOCCTaHOBJICHUS,
KAaueCTBEHHBIE PEAKIINH), IOJYUYEHUE U IPUMEHEHHE

3.4

O/HOOCHOBHBIE TpeJieNbHbIe KapOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAsI
KHCIIOTBI: CTpOeHue, (hru3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI KJacca KHCJIOT, peakius STepU(HKaAIMK), MOJyYeHHE M IpPUMEHEHHE.
CreapuHOBas U OJEMHOBAsI KUCIOTHI KaK MPEICTABUTENIN BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIeHCTBHE

3.5

CrnoxxHbie 3QUPHI KaK MPOU3BOHBIC KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas poib
KUPOB

3.6

4.1

4.2

5.1

5.2

VYraeBojpl: cocTaB, Kiaccudukanus yriaeBoJoB (MOHO-, 1U- U MOJMCAXapubl).
I'moko3a — mpocTeiinii MOHOCaxapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJIBL,
¢usnyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C T'MIPOKCHUAOM
menu(ll), okucieHume amMmmauyHbIM  pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTaHOBJICHHE, OpO’KEHHUE TIIIOKO3bl), HAXOXKAECHUE B MPUPOJE, IPUMEHEHHE,
ounosorudeckast poib. @orocuHTe3. OpyKTo3a Kak U30Mep TIOK03bl. Kpaxman
U LIEJUII0JI03a KaK NpUPOAHbIe oaumepsl. CTpoeHHEe Kpaxmala U LeJUITI0I03bI.
dusznueckue M XUMHUYECKHE CBOMCTBA Kpaxmaja (THIPOJIU3, KaueCTBEHHAas
PEaKIHs C HOAOM)

A30Tcozlep>i<amne OpPraHn4eCKuC COCANHCHU A

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeauHeHus. duznueckue u
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe rmiuHa). buomornueckoe
3Ha4YE€HHE aMUHOKHUCIOT. [lenTuasl

benkn Kak HpUPOAHBIE BBICOKOMOJIEKYJSpHbIE coequHeHus. IlepBuunas,
BTOpPUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OEIKOB:
THJIPOJIN3, ACHATYypalks, KaUeCTBEHHbIE PeaKkIMK Ha OeJIKH

BLICOKOMOJ'IGKyJ'ISIpHHe COCOUHCHUA

OCHOBHBIE TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COC}II/IHCHHﬁZ MOHOMCD,
noJmmmep, CTPYKTYPHOC 3BCHO, CTCIICHb MnoJImMepun3anunu, CpeaHssa
MOJICKYJIsSIpHasd Macca. OcHOBHBIE MCTOABI CHUHTC3a BBICOKOMOJICKYIISIPHBIX
COe,Z[I/IHCHI/Iﬁ — [noJIMMepu3anusa U NOJIMKOHACHCAII A

3KCHCpI/IMCHTaJ'IBHBIC MCTOJAbl M3YUCHUA BCIICCTB W UX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C 06pa3uaMH NpUPOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH,
IjracTMaccC, KayudyKoB. HOHy‘{eHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHLbL

11 KIIACC

Kon
1

11

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS

TeopeTuueckre OCHOBBI XUMHH

XuMHUECKuH 351eMeHT. AToM. SIipo aToMa, U30TOIbL. DIEKTPOHHAs 000JI0UKa.
DHepreTUyecKre ypOBHH, MOTyPOBHUA. ATOMHBIE OpOUTAIH, S-, P-, 0-37IEMEHTHI.
OcobeHHOCTH pacnpeeNieHHsI 3JIEKTPOHOB 110 OPOUTAIISIM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAs! KOH(UTypaIisl aTOMOB




1.2

1.3

Ilepuonnueckuii 3akoH U Ilepuonnueckas cucremMa XUMUYECKUX JJIEMEHTOB
H.N. MenneneeBa. CBsi3b IEpUOAUYECKOro 3aKoHa U [leproauueckoil cucTeMbl
XUMHYECKHX 31eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB XUMHYECKHX DJJIEMEHTOB M
00pa3yeMbIX UMHU TMPOCTBHIX U CIOXHBIX BEIIECTB MO TPyMIaM U IMEPUOJaM.
3HayeHue MeproIMUYECKOT0 3aKOHA B Pa3BUTUU HAYKH

CrtpoeHue BellecTBa. XHUMHYECKash CBA3b. BUIAbl XUMHYECKOW CBSI3U
(koBajieHTHasi HEMOJSpHAs W TMOJsSpHas, MOHHAas, MeTrauiueckas). onsr:
KaTHOHBl M AHUOHBL. MeXaHW3Mbl 00pa30BaHHUS KOBAJICHTHOW XHMHYECKOM
cBsi3U (OOMEHHBIN U IOHOPHO-aKLIENTOPHBIH). BogopoaHast cBs3b

1.4

Banentnoctb. DnekTpooTpunatenbHOCTh. CTerneHb OKUCIICHUS

1.5

BewecTBa MOJEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSIHCTBA
cocTaBa BellecTBa. THUIbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT THUIIA KpUCTAJUIMYECKOM pewéTku. [loHsTHE O aucnepcHbIX
cucrteMax. VIcTUHHbBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBasi J10Ji1 BEUIECTBA B
pacTBope

1.6

1.7

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenkiarypa
HEOPraHUYECKUX BEILECTB

Xumuueckass — peakius.  Krnaccudukamuss — XMMHYECKHUX — peakuuii B
HEOPraHWYECKOW U OPraHuYeCKOM XMMHUU. 3aKOH COXPaHEHUS MAaCChl BELIECTB,
3aKOH COXPAHEHHMS U NIPEBPALCHUS SHEPTUHU IIPU XUMUYECKUX PEAKLIHSIX

1.8

CKOpOCTh peakimu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

1.10

1.11

O6parumbie peakiuu. XUMUYECKOe paBHOBecwe. MDaKTOphl, BIUSAIOIMINE Ha
COCTOSIHAE XUMHU4YECKOTo paBHOBecud. [Ipuniun Jle [llarense

OnexTponuTtnueckas auccouuanus. CunpHble U crnadble dmekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCINIAs, HEHTpayibHAs, WIeJIOYHAs. Peakmum
HOHHOTO 0OMeHa

OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU
Heoprannueckas xumus

2.1

2.2

Hewmerannel. [Tonoxxenne HemerasuioB B [leproanueckoil cucreMe XUMHUYECKUX
snemenToB J[.M. MenneneeBa u 0coOOEHHOCTH CTpOEHHsI aTOMOB. PU3NUECKue
CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IMpHUMeEpe KHCIOopoaa,
cepsl, pochopa u yriepoaa)

XUMHUECKUE CBOWCTBA BaXXHEWIIMX HEMETAUIOB (TaJlOr€HOB, Cephbl, a30Ta,
dochopa, yrimepora U KpeMHHS) U UX  COEIMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEP)KAIMX KUCIIOT, BOJOPOAHBIX coeauHeHui). [IpumeHeHue
BAKHEUIINX HEMETAJUIOB U UX COCUHEHUN

2.3

2.4

2.5

Meramnbl. [lonoxenne merainoB B Ilepuonnueckoil cucTeMe XUMUYECKHUX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI04YEK
aTomoB MeTasuioB. O0mre Gpuznueckue cBoMcTBa MeTaAIIOB. CTUTaBbI METAILIOB.
DIEKTPOXUMHUECKUH Psiji HAPSKEHUH METaJJIOB

XVUMUYECKUE CBOMCTBA BAXXKHEHIIMX METAIOB (HATpUM, Kalmui, KabIui,
MarHui, aJlfOMUHUH, IIHHK, XPOM, XKEJIe30, MeJlb) U UX coenuHeHuid. OO0mme
CrocoObI TOMy4YeHUs] MeTaIUIOB. [[prMeHeHrne MeTallIoB B OBITY U TEXHHUKE
I'eneTnueckas CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAIIEKAIINX K PA3TUYHBIM
KJaccaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0e30MacHOCTH, Pa3BUTHH MeAULMHBL. [[OHATHE O HAyYHBIX METOAAX MO3HAHUA
BEILIECTB U XUMHYECKUX PEAKIUN

3.2

[IpencraBnennst 06 OOIMX HAYYHBIX MPUHIUIAX TPOMBIIIJICHHOTO MOTyYeHHS
BOXHEHIINX BemlecTB. YenoBek B MUpE BEIIECTB M MaTepHAaOB: BaKHEHIINeE
CTPOUTENIbHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPAaCKH, CTEKIIO,
KepaMHKa, MaTepuasbl Ui AJICKTPOHUKH, HAaHOMAaTepUallbl, OPraHUYECKUe |
MHUHEpaJIbHBIEC YI00peHUs

3.3

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBWJia HCIOJIb30BAHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30IacCHOT0 MCIIOJIb30BAHUS IIpernapaToB OBITOBOM
XUMHUU B HOBCCHHGBHOfI JKHN3HHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. Ky3nenora H.E. Xumus. 10 kmacc: 6a30BbIil ypoBeHb. - MOCKBa;
IIpocBemenue, 2022
2. Ky3nenoa H.E. Xumus. 11 kiacc: 6a30Bbiit ypoBeHb. - MOCKBa;
IIpoceenienune, 2021.

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Ky3nenosa H.E., Jleskun A.H. 3agaunuk no xumuu. 10 kiacc.
N3narensctBo BEHTAHA-TPA®

2. Kysnenoa H.E., JleBkun A.H. 3agaunuk no xumuu. 11 kiacc.
N3narensctBo BEHTAHA-TPA®

3. O.C.I'abpuensan, N.I'.OctpoymoB, «O0111ast XuMus B TeCTax, 3a7a4ax,
ynpaxkHeHusix. 11 kimace» — M.: Ipoda, 2023 ron.

4. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KoHnTtposnbHbie 1 poBepouHbIe paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronbnas kaura qis yuurens». Yacts 1 — M.: [poda, 2019 rog.

6. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kacc:
Hacronbhast kaura mis yuaurens». Yacts 2 — M.: [poda, 2022 rog.

7. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoyMoBa «3agauu o XUMUU U
crocoObl ux pemeHus» - M.: «/lpoday», 2021rosx.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JInako «Tecter mo xumuu 11 kmace», - M.
Ok3ameH, 2019r.

9. O.C.I'abpuensi, U.I".ocTpoyMoB « XUMUYECKHI IKCTIEPUMEHT B 11Koje 11
Kiaccy; - M.: [Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

http://school-collection.edu.ru/ - Enunas xoyuiekuus iudpoBhIX
00pa3oBaTEILHBIX PECYPCOB

http://fcior.edu.ru/ - deaepanbHBIH TICHTP HHPOPMAITMOHHO-00Pa30BaTEIBHBIX
pecypcoB (PIINOP)

http://college.ru/himiya/ - OTKpBITHINA KOJLISIK: XUMUS
http://www.chemnet.ru/ - TTopTan ¢pyHIaMEHTAIEHOTO XMMHYECKOTO
obpazoBanus Poccun

http://him.1september.ru/ - Bee miist yaurenns XuMuu

http://experiment.edu.ru/ - Poccuiickuii 001ieo0pa3oBaTeIbHbII MOpTa



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://him.1september.ru/
http://experiment.edu.ru/

http://school-sector.relarn.ru/nsm/ - Xumust a1 BceX: WUTFOCTPUPOBAHHBIC
MaTepHuabl 0 00IIEeH, OPraHNYECKON U HEOPTaHUICCKON XUMHH
http://www.hij.ru - Xypnan "Xwumus u )Kuzspb - XXI Bex"
http://my.mail.ru/community/chem-textbook/ - Yuebnuk xumun
http://chemistry.narod.ru - Mup xumuu

http://him-school.ru - Bupryanshas Xumudeckas [llkona

http://www.ug.ru - OdunmansHbli calT "YUUTEIbCKOM ra3ersl”.
http://pedsovet.org - Becepoccuiickuii KHHTEPHET-TIEICOBET

http://www.fipi.ru - ®UIMNU

http://www.uchportal.ru - yauTenbCKuii moprai — o npeaMmeraM — YPOKH,
IpEe3eHTAI[|H, BHEKIACCHAs paboTa, TECThI, IUTAHUPOBAHUS, KOMITBIOTEPHBIC
IporpamMm

http://rosolymp.ru - Beepoccuiickass OnmuMIinaaa IIKOJILHUKOB
http://www.zavuch.info - 3aByu-undo (MeToarueckas OudImoTeKa,
COOOIIIECTBO MEAAroroB. ..)

http://resh.edu.ru - Poccuiickast 3J€KTpOHHAS IIIKOJIa

https://interneturok.ru - bubnroTeka BUIEOYPOKOB
http://school-collection.edu.ru — exuHas KoJuIeKuus UGPOBHIX
00pa30BaTEIIbHBIX PECYPCOB

http://fcior.edu.ru - denepanbHbIi 1IEHTP HHGOPMAITMOHHO-00Pa30BATEIBHBIX
pecypcoB.

http://www.chemnet.ru - I'azera «Xumust» u caiit Mg yuanrens «5 nuay Ha
YPOK XUMHH

http://him.1september.ru - Equnas xomnekius LIOP: [TpeameTHas KOJICKIUS
«XHUMHUSD»

http://school-collection.edu.ru/collection/chemistry - EcrecTBeHHO-Hay4UHBIC
skcniepuMeHThl: xumus. Komtekius Poccuiickoro o6mieo0pa3oBaTeaIbHOTO
nopTaia

http://experiment.edu.ru - AJIXUMUK: caiit JI.IO. AnukbepoBoii
http://www alhimik.ru - Bcepoccuiickas onumMuana mKoJIbHUKOB 10 XUMUHN
http://chem.rusolymp.ru - Opranudeckasi XuMus: JIEKTPOHHBIN YISOHHK IS
CpPEIIHEH IIIKOJIbI

http://www.chemistry.ssu.samara.ru - OCHOBBI XUMHUU: dJICKTPOHHBIN YUeOHHK
http://www.chemistry.ru - JIucTaHIMOHHAS OJIUMITHAIA IO XUMUU:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT
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