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(0a3oBbIii YPOBEHD)
10-11 xaace



IHosicHuTeIbHASA 3aIIUCKA

[IporpammMa o XMMUU Ha YpOBHE CpeAHEro oluiero oOpa3zoBaHus pa3paboTaHa
Ha ocHOBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O0 o0pa3oBaHHH B
Poccuiickoit  ®enepanun», TpeOOBaHMNH K pe3yibTaTaM OCBOCHHS (eaepanbHON
oOpasoBarenpHON TporpamMmbl  cpeaHero  oobmero obpaszoBanus (DOII  COO),
npeacTaBiieHHbIX B DeepanbHOM rocy1apcTBEHHOM oOpazoBarenbHOM ctangapte COO,
¢ yuétom Konnenuuu npenomaBanusi yueOHOro npeamera « XuMus» B 00pa3oBaTeIbHbIX
opranuzanusx Poccuiickoii ®enepanuu, peanu3yrolMX OCHOBHBIE 00pa3oBaTelIbHbBIC
pPOrpamMMbl, U OCHOBHBIX MOJ0XKeHUH «CTpaTeruu pa3BUTUS BocnuTanus B Poccuiickoit
®deneparuu Ha niepuoy A0 2025 roga» (Pacnopspkenue [paBurenscta PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOIXOJOB K pa3pabOTKe MPOrpamMMBbl IO XMMHH, K OMPEACIICHUIO OOIIeH
cTpaTeruu OOyYEeHUs, BOCIHUTAHUSA W Pa3BUTUA OOYYAIONIMXCS CPEACTBAMH Y4EOHOTO
npeamera «Xumus» mig 10—11 kiaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIIECTITYaJbHbIC
nosioxkeHus: ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COAepKaHus, Pe3yJbTaTOB
o0y4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBITYCKHUKOB.

Obwas xapakxmepucmuka y4ebH020 npeomema « Xumusay

XUMHUYECKOe 00pa3oBaHUE, MOJy4YaeMOE€ BBITYCKHHKaMHu 0O01eo0pa3oBaTelbHON
OpraHu3alllM, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX 0O0pa3oBaHHOCTU. OHO CIYKUT
3aBEpPIIAIOIIMM JTAllOM peaM3alli Ha COOTBETCTBYIOLIEM €My O0a30BOM ypOBHE
KJIIOYEBBIX LEHHOCTEN, MPUCYIIUX LEIOCTHOW CHCTEME XMMHUYECKOro o0pa3oBaHus. DTU
LEHHOCTU KacaroTCs MO3HAHMUS 3aKOHOB MPHUPOAbI, (OPMHUPOBAHUS MHUPOBO33PEHUS U
oO1Iell KyJabTyphl YEJIOBEKA, a TAKXKE SKOJIOIMUYECKH 0OOCHOBAHHOI'O OTHOIICHUS K CBOEMY
3I0pOBBIO U MPUPOAHOHN cpene. Peanuzyercs xumudeckoe oOpa3oBaHne 00ydaroImuxcsi Ha
YpPOBHE CpeHero oOIero o0pa3oBaHHsS CPEACTBAMHU Y4YEOHOTO MpeaMeTra «XUMUS,
coZiepaHue U TOCTPOCHHE KOTOPOIO OIpPEAENICHbl B MPOrpaMMe MO XUMHUU C YyYETOM
cnenupuKd HAyKu XUMHUH, €€ 3HAaUeHUs B TIO3HAHHUH MPHUPOJIBI U B MaTepUaIbHON KU3HU
oOmiecTBa, a TakXke C Y4€TOM OOIMX UeJdeil W MPUHUMUIIOB, XapaKTEPHU3YHOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBl CpeaHero ooOmero ooOpasoBanus B Poccuiickoit
denepannm.

XuMHUsL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK Hrpaer ocolOyio poib B
COBPEMEHHOM LMBWIM3ALMU, B CO3JaHUM HOBOW 0a3bl MarepuanbHOM KynbTypbl. OHa
BHOCHT CBOH BKJaJ B (QOPMHpPOBAHHE PAIIMOHATHHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHUE
LEJIOCTHOTO TMPEACTABICHUS OO0 OKPYKAIOIIeM MHUpPE KaK O E€IUHCTBE MPUPOILl U
YeJoBeKa, KoTopoe (QopMupyeTcsi B XMMHHM Ha OCHOBE IOHHMMAHMS BEIECTBEHHOIO
COCTaBa OKPY>KAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEX]y CTPOEHUEM BEILECTB, UX
CBOICTBaMH U BO3MOXXHBIMU 00JIACTSMU IPUMEHEHUS.

TecHo B3auMONEHCTBYSI C JAPYTUMHU €CTECTBEHHBIMH HayKaMH, XHUMHS CTala
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HEOTHEMJIEMON YaCThI0 MUPOBON KYJIbTYPhI, HEOOXOAUMBIM YCJIOBHEM YCIEUIHOTO TPY/a
U JKU3HU KaXJI0ro ujeHa obmiectBa. CoBpeMeHHasi XMMUS KaK HayKa CO3MaTellbHasl, KaKk
HayKa BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelleHue TriIo0albHbIX MpodsieM
YCTOMYHUBOTO PAa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPreTUYECKOM, MHUIIEBOM,
HKOJIOTUYECKOM O€30MMaCHOCTU U OXPaHbI 310POBbSI.

B cooTBercTBHM C OOIMMU LEISMU U NPUHIMIIAMHU CPEIHETO OOUIEro 00pa3oBaHUs
coaepxkanue npeaMera «Xumus» (10—11 xmaccel, 0a30BBI ypOBEHb H3Yy4YCHUS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOMICKYJIbTYPHYIO MOATOTOBKY OOYYarOIIMXCA,
HEOOXONIMMYI0O UM [UJIi BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO
BKJIFOYEHHS B JKM3Hb COILIMYMA, MPOJOJDKEHUsT 00pa30BaHMs B Pa3IMYHBIX OOJACTSAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnstomiuMu ~ mipeaMera  «XUMUS» — ABJISIOTCS  0a30Bble  KypChl — —
«Oprannueckas xumusi» U «OO0I111ast 1 HeOpraHUYeckasi XUMHUs), OCHOBHBIM KOMIIOHEHTOM
COJICP’)KaHUSI KOTOPBIX SIBISIIOTCSI OCHOBBI 0a30BOM HayKu: CHCTeMa 3HAHUM 10
HEOPTraHWYECKON XMMHH (C BKJIIOYCHUEM 3HAHMM M3 OOIeHd XUMHUH) U OpPraHMYeCKOU
xumun. @opMupoBaHUe JaHHOW CUCTEMbI 3HAHUHN MIPU U3YUCHUH MIPeIMeTa 00ecrednBaeT
BO3MOKHOCTh PaCCMOTPEHHS BCETO MHOTO00pa3usi BEHIECTB Ha OCHOBE OOIIUX MOHSTHM,
3aKOHOB U TEOPUH XUMUHU.

Crpyktypa copaepxkaHusi KypcoB — «Opranmdeckas xumusi» u «OOmas u
HEOpraHU4YecKasi XuMus» cpopMHUpoBaHa B MPOrpaMme MO0 XMMUHM Ha OCHOBE CUCTEMHOTO
NOJIXO0/1a K U3YUYEHHUIO YYeOHOro Marepuaia u 00yclIOBJIE€HAa HCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAaHUM Ha ONPEACIEHHBIX TEOPETHUYECKUX YpOBHsX. Tak, B Kypce
OpPraHMYeCKON XMMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOW TEOpUU
CTPOCHUSI OpPraHUYECKUX COCIMHEHUH, a Takke Ha YPOBHE CTEPEOXMMHUYECKHX U
AJIEKTPOHHBIX TMPEACTABICHUN O CTpoeHuHU BemiecTB. CBeAeHUs 00 M3y4aeMbIX B Kypce
BEILLECTBAX JAIOTCS B PAa3BUTUM — OT YIVIEBOJOPOJOB JO CIOXHBIX OHOJOTUYECKU
aKTUBHBIX COEAMHEHHWHA. B Kypce OpPraHM4eckOod XHMHUHU T[IOJYy4YarOT pPa3BUTHE
copMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO o0OIero oOpa3oBaHUsS TE€pBOHAYAIbHBIC
NpEACTaBICHUSI O XUMHUYECKOM CBS3U, KIACCU(PUKAIIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOUN pEaKIIUH.

[Tonx HOBBIM yrJioM 3peHus B Tnpeamere «Xumus» 0a30BOro  ypOBHS
paccMaTpWBAaeTCs HW3YYCHHBIM HAa  YpPOBHE OCHOBHOTO  00mero oOpa3oBaHUs
TEOPETUUYECKUI MaTepual W (PaKTOJOTHUUECKHE CBEJCHHUS O BEIIECTBAX M XUMHUYECKOU
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as u HeopraHudeckass XuMus» 00ydJaroImumcs
MPEIOCTABISAECTCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHHE TMEPUOJIMYECKOTO 3aKOHA ¢
00IIIETEOPETUUECKUX U METOJIOJOTUYECKUX TMO3UIUN, TIIy0Xe TOHSATh HCTOPUYECKOE
U3MEHeHHEe (PYHKIMII OSTOr0 3akoHAa — OT o0oOmarmed g0 OOBICHSIOMEH W
MIPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHWKA O BaXKHEWIIMX BEIIECTBAX, MX COCTAaBE, CTPOCHHH,
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CBOWMCTBAaX M MNPHUMEHEHHHM, a TaKXKE O XHMHYECKHX PEAKIUSAX, HX CYUHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AomoJiHsgeTcs B Kypcax 10 m 11 kimaccoB snemeHTaMu
COZECP/KAHUS, UMEIOIIUMHU KYJIBTYPOJIOTUYECKUI M MPUKIAIHOW XapakTep. DT 3HAHUS
CIIOCOOCTBYIOT NMOHMMAHUIO B3aMMOCBSI3M XHMHUU C JPYTUMU HayKaMH, PACKPBIBAIOT €€
poOJib B TIO3HABATEIIBHOW W TPAKTUYECKOW JEATEIHHOCTH 4YEeJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXEHUSI K MPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M MPAKTUUECKUX
NPUIOKEHUN XUMHUH, TMOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJIeMax, CBS3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIUBATH
uH(OPMAIUIO U IPUMEHSTH €€ JIJIsl TIOTOTHEHUS 3HaHUM, PEIICHUs WHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEIOBATEIbCKUX 3a7ady. B 1enoM conepkaHue y4eOHOro
npeaMera «XuMHUs» AAaHHOTO YPOBHS M3YYEHHS OPUEHTHUPOBAHO Ha (HOPMHUPOBAHHE Y
00yJaronuxcsi MUPOBO33PEHUYECKOW OCHOBBI JJI MOHUMAaHUS (GUIOCO(DCKUX MOACH, TaKUX
KaK: MaTepualibHO€  E€JUHCTBO  HEOPraHMYECKOI0 W OpPraHuyeckoro  Mupa,
00YCIIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTABOM M CTPOCHHMEM, I[03HABAEMOCTh
MPUPOJIHBIX SIBIICHUM MYTEM SKCIIEPUMEHTA U PEUICHUS MPOTUBOPEUHII MEXIY HOBBIMHU
dbakTaMi ¥ TEOPETUYECKUMHU TMPEANOChUIKAMHU, OCO3HAHUE POJM XUMHUU B PEIICHUU
HKOJIOTHYECKUX TMpoOJeM, a TakkKe MpoldiieM COEpEeKEHUS HHEPreTUYECKUX PECypCoB,
CBIPbsl, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B niane pemieHusi 3aga4 BOCHUTAHUSI, Pa3BUTHUS U COLMANIM3AIMU O0YUYarOIIUXCS
MPUHATHIC TPOTPAMMOM MO0 XUMHUHU MOJXOJIBI K OMPEACICHUIO COACPKAHUS U TTOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (HOPMUPOBAHME YHUBEPCATIBHBIX YYEOHBIX JEHCTBUH,
UMEIOIUX 0a30BO€ 3HAYEHUE JJISl PA3IUYHBIX BHUJIOB JICSITEIIBHOCTU: PEUICHUs MPOOIieM,
MOKCKa, aHajdu3a U 00paboTku WHOOpPMAIUU, HEOOXOIUMBIX JJIS MPUOOPETEHUS OIbITa
IPAKTUYECKOM M HCCIEA0BATENBCKON JEITEIbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B
MO3HAHUU XUMUHU.

B npakTuke npenojiaBaHusi XMMHUH KaK Ha YpOBHE OCHOBHOTO OOLIEro 00pa3oBaHus,
TaK U Ha YpPOBHE CpEIHEro oOLIEero oOpa3oBaHUs, MPU ONPENEICHUU COAECPKATEIbHON
XapaKTePUCTHUKU 11eJIeH U3yYeHUs MpeIMeTa HallpaBIeHUEeM MIEPBOCTEIIEHHONW 3HAYUMOCTH
TPAAUIIMOHHO TMpuU3HAETCI (OPMUPOBAHUE OCHOB XHUMHUUYECKOM HaykKu Kak o0JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUYECKOMN JESATEIbHOCTH YEJIOBEKAa U KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKON TOYKH 3pPEHHS] TaKOM MOIAXOI K
ONPEICIICHUIO LIeJIeH U3YyUEeHUS] MPEAMETA SIBJIAETCS BIIOJHE ONPAaBIAHHbIM.

Lenu usyuenus yuebHoeo npeomema « Xumusiy»
CornacHO JTaHHOW TOYKE 3PEHUS TJIABHBIMH LIEJIIMU M3YYECHUS MpeaAMETa « XUMUS
Ha 0a3oBoM ypoBHe (10 —11 ki1.) sBIstIOTCS:
— (GOpMHUPOBAHHE CHCTEMbl XMMHYCCKHUX 3HAHMH KaK Ba)KHEHIICH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOW JIEKAT KIIOUYEBBIC IMOHSTHS,
byHIaMEHTAJIbHBIE 3aKOHBI W TEOPUU XHMHUHU, OCBOCHHME $S3bIKa HAyKH, YCBOCHHE U
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NOHUMAHUE CYIIHOCTH JIOCTYNHBIX OOOOIIEHH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS;

— (opMHUpOBAaHME W PaA3BUTHE NPEACTABICHUNA O HAy4YHBIX METO/JAX IMO3HAHMS
BCIIECTB W XWMHUYECKHX PEAKIUH, HEOOXOAUMBIX UII TPHOOPETCHHS YMEHUU
OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKHX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIC,
B IIPAKTUYECKOU U ITIOBCETHEBHOM KU3HU;

— pa3BUTHE YMEHUH U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM H
OOBSACHEHHEM XHMHUYECKOTO OKCIEpPUMEHTa, COONIOACHUEM TNpaBWil  0€30MacCHOIo
oOparreHus ¢ BeIecTBaMu.

Hapsiny ¢ aTtum, coaepkaTenbHas XapaKTepUCTHKa LeJIed W 3aJady HU3y4eHHs
npeaMeTa B MporpaMMme MO0 XWMHHM YTOYHEHa M CKOPPEKTUPOBaHA B COOTBETCTBUHU C
HOBBIMU TIPUOPUTETAMH B CHCTEME cpeaHero oOmiero oOpa3oBanus. CeromHs B
MpEernoJlaBaHu XUMUU B OOJbIIEH CTENEeHW OTHAETCS NPEANOYTEHUE MPAKTUIECKOM
KOMITOHEHTE COJIepKaHUsI OOy4eHHs, OPUEHTUPOBAHHOM HA TOJTOTOBKY BBITYCKHHKA
0011e00pa3oBaTebHON  OpraHW3alluy, BIAACIONIEr0 HE  HA0OpOM  3HaHUN, a
(GYHKIIMOHATBFHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHUSIMU aKTUBHOTO TTOTYYCHHUS
3HAHWW W PUMEHEHHUS UX B PCATBHON KU3HHU JUIsI PEIICHUS TPAKTUYECKUX 3a]1a4.

B cBsa3u ¢ 3THM mpu u3ydeHUW mpeaMera «XUMUS» JTOMUHHUPYIOIICe 3HAUYCHHC
IpUOOPETAIOT TaKue IeNn U 33/1a49H, KakK:

— ajanTtanus 0O0ydYarouuxcsi K YCIOBHUSIM JMHAMHUYHO Pa3BUBAIOIIECTOCS MHUPA,
dbopMHpOBaHWE HMHTEIUICKTYyaJIbHO Pa3BUTON JMYHOCTHU, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYJAHHYECTBY, CaMOCTOSTEIPHOMY TPUHATHIO TPAMOTHBIX PENICHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHEM;

— ¢dopmMupoBaHUE€ Yy  OOydYarOUIMXCS  KJIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETCHIIUI), UWMEIOIIMX YHHUBEPCAJIbHOE 3HAUEHHWE JUIsl  Pa3IMYHBIX  BHJIOB
NEeSATEIbHOCTH: pEeIIeHusT TMpo0JeM, TMOHMCKa, aHalu3a W 00paboTku uWHGOpMAIINH,
HEOOXOIUMBIX I TPUOOPETEHUS OIbITa ACATENBHOCTH, KOTOpas 3aHUMAeT BaXHOE
MECTO B TIO3HAHUU XUMUH, a TAKXKE JIJISI OLIEHKH C TMTO3UIIUN SKOJIOTHUECKON Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB M XHWMHUYECKHUX MPOIECCOB HA OpPraHU3M uYeJIoBeKa U
IPUPOJIHYIO CPELY;

— pa3BUTHE TIO3HABATENbHBIX MHTEPECOB, WHTEUICKTYadbHBIX U TBOPYECKUX
CIIOCOOHOCTEH O0ydYaromMXCs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpETaTh HOBBIC
3HaHUS 10 XWMHUH B COOTBETCTBHHM C J>KM3HEHHBIMH TOTPEOHOCTSMHU, HCIOIB30BATh
COBpeMEHHBbIC MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOMCKA U aHalln3a Y4eOHON W Hay4IHO-
MOMYJISIPHOM HHPOPMAITUHA XUMHUIECKOTO COJICP KaHUS;

— (opmupoBaHuEe U pa3BUTHE y OOYYAIOUIUXCS ACCOLMATUBHOTO W JIOTUYECKOTO
MBIIUICHUS, HAOJIONATeILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOEHHO
HEOOXONMMBI, B YACTHOCTH, TMpPH TUIAHUPOBAHUU M TMPOBEJACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;



— BocnUTaHue y  oOydvarouuxcsi  yOeKIEHHOCTM B T'yMaHUCTHYECKOMU
HAMpaBJICHHOCTU XUMHUHU, €€ BaXXHOW POJUM B PEIICHUU TJIOOAIBHBIX MPOOJieM
pPalMOHAIIBHOTO  MPUPOJONOJIB30BAHMS, IIOMOJHEHHUSI JHEPreTUUYECKUX pECypcoB U
COXpaHEHHSA TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH  OEpeskHOTO
OTHOLUEHUSI K TPHUPOJE MU CBOEMY 3J0pPOBbIO, a TakXKe MPUOOPETEHUsS OIbITa
WCIIOJIb30BaHUs MOJYYEHHBIX 3HAHUHN JJIsl PUHSTUS TPAMOTHBIX PENICHUN B CUTYalUsIX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueGHOM miaHe cpegHero obmiero odpa3oBaHHs MpeaMeT «XuMus» 0a30BOro
YPOBHSI BXOJUT B COCTaB MpPeaMETHOM 001acTi « ECTeCTBEeHHO-HAyUHbIE TIPEIMEThI.

Mecmo yuebHoeo npeomema «Xumus» 8 yuebHoM niane
OOmiee yucinoO 4acoB, OTBEAEHHBIX I HM3yYEHUS XUMHUHU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero oopa3zoBanusi, coctaniseT 68 ydacos: B 10 kiacce — 34 yaca (1 yac B
Hejeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).

Conep:xanne yueOHOro npeamera
10 xnacc

OPI'TAHUYECKAA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMUM

[IpenMer opraHnyecKo XWMHMH: €€ BO3HHKHOBCHHE, Pa3BUTHE M 3HAYECHUE B
IIOJIyYEHHUH HOBBIX BELIECTB U MATEPUANIOB. Teopus CTPOCHUS OPTaHUYECKUX COCIUHEHUN
A. M. BytnepoBa, e€ ocHOBHbIE MOJIOKEHUA. CTPYKTYpHBIE (HOPMYJBI OPraHMYECKUX
BelecTB. ['omounorus, uzoMmepus. XUMUYECKast CBA3b B OPraHUYECKUX COCIUHEHMSIX —
OJIMHAPHBIE U KPaTHBIE CBA3H.

[IpeacraBnenre o KilaccU(pUKALMK OpraHMyeckux BenlecTB. HomeHknarypa
OpraHUYEeCKUX COEAUMHEHUM (cucTeMaThyecKas) U TpUBHUAIbHbIC HA3BaHUS BaKHEHIIMX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCHEpUMEHTAIBHBIE  METOJAbl M3YYEHMsS BEIIECTB M WX IPEBPAILCHMIA:
O3HAaKOMJIEHHE C 00pasllaMHd OpraHMYeCKMX BEIEeCTB W MaTepHajllaMd Ha HX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OpraHMYECKMX BEIIECTB, HAOJIOAEHHE U  ONUCAHHE
JEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPALLIECHUI0 OPTaHUYECKUX BEILECTB IIPU HAarpeBaHUU
(nyaBneHue, oOyriiMBaHUE U TOPEHHUE).

YraeBogopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psil. MeTaH M 3TaH — NpPOCTEUIne
NPEICTaBUTENN AJIKaHOB: (PU3UYECKUE U XUMUYECKUE CBOMCTBA (PEaKklUU 3aMeIleHUs U
TOpPEHNs), HAXOXKIAEHUE B IPUPOJE, ITOITYUEHUE U IPUMEHEHHUE.

AJNKEHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKHH psAld. OTWIEH W NPONUIEH —
OpOCTEHIe MPEeACTaBUTENN AJIKEHOB: (PU3NYECKHE U XMUMHUYECKHE CBOWCTBA (peakiuu
THJPUPOBAHUs, TaJOTCHUPOBAHMS, THIPATAIlUM, OKUCJICHUS W  TOJMMEPHU3AINN),
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MOJIyYEHHUE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u MetunOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKUE CBOMCTBA (peakiusi noauMepusanun). [loydeHre CMHTETUYECKOro Kayuyka
U PE3UHBL.

AJNKHAHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, FOMOJOTMYECKHA pAA. ALETHIEH —
MPOCTEUINN TPEACTABUTENIb AIKMHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMUUYCCKUC
CBOMCTBA (peakiyy THAPUPOBAHMUS, TAJIOTEHUPOBAHUS, THIpATALIUH, TOPEHUS ), TOTYyUYCHUE
Y IPUMEHEHHUE.

Apensl. beHson: coctas, crpoeHue, GU3NUECKUE U XUMUUYECKHE CBOMCTBA (peaKInu
raJIOrTeHUPOBAHUS M HUTPOBAHMS ), TIOJyUYeHUE U IpUMeHeHHue. Toayom: cocTaB, CTPOCHHUE,
dbu3nueckue MW XUMHUYECKHE CBOWCTBA (pEaKIMU TalIOTeHUPOBAHWS WM HUTPOBAHMUS),
MOJYyYEHHE U MNpUMEHEHHE. TOKCMYHOCTh apeHOB. ['€HeTHYeckass CBA3b MEXKIY
YTJIEBOJIOPOIaMHU, TPUHAICKAIIMMU K PA3JIMUHBIM KIaCCaM.

IIpupoaHbie HCTOYHNKU YIJIEBOIOPOIAOB.

[Ipupoausiii ra3 u nomyTHele HedTsHbIE Ta3bl. HedTh m e€ mpoucxoxaeHue.
CrnocoObl mepepaboTku HeTH: TEPEroHKa, KPEeKUHT (TePMHUUYECKHM, KaTAIUTUYECKH),
nupoius. [IpoaykTel nepepadoTku HePTH, UX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.
KameHHblii yroiab ¥ MpOAYKTHI €ro MepepadoTKy.

OKCIEpUMEHTaIbHBIE  METOJbI M3YyYEHHUS BEHIECTB W HMX  IPEeBpallCHUN:
O3HAKOMJIEHHE C oOpasllaMu IIJIacTMAcC, KaydyKoB M pe3uHbl, kosuiekiuu «Hedtb» u
«YTOoap», MOJEIUPOBAHME MOJIEKYJ  YTJIEBOJOPOJOB U  TajJOT€HONPOU3BOIHBIX,
MIPOBEICHKE MPAKTHUECKONU PaObOThI: MOMyUYEeHUE dTUJICHA U U3yUE€HUE €0 CBOWCTB.

Pacuérnblie 3anaum.

Boruucnenus mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00béMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIMH M0 U3BECTHBIM Macce, 00BbEMY, KOJIMUECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIIMH ).

Kucsiopoacoaep:kanue oprannyeckue coeIiHeHUs

[IpenenbHble OTHOATOMHBIEC CIIUPTHI. METaHOJ U ATAHOJ: CTpoeHue, GU3nIecKue u
XUMHUYECKHUE CBOMCTBA (peakiMu C aKTUBHBIMM MeETajulaMH, TaJOreHOBOJIOPOIaMU,
ropeHue), npuMeHeHue. BoJopoaHble CBS3M MEXKIY MOJIEKyJamMu cnupToB. JleiicTBue
METaHOJIa U 3TaHOJIa HAa OPraHU3M YEJIOBEKa.

MHOTOaTOMHBIE CIUPTHI. ITUICHTIUKOIb U TIUIEPUH: CTPOCHHE, (PU3NYECKUE H
XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBHE CO IIECJIOYHBIMU METaUIaMH, KayeCTBEHHas
peakius Ha MHOTOATOMHbIE CHUPTHI). JleficTBHMe Ha opraHu3M ueyioBeka. lIpumeHeHue
TJIMIIEPUHA U D THUJICHTIIUKOJIS.

®deHon: CTpoeHHuE MOJICKYNbl, (U3UYECKHE U XUMUYECKHE CBOMCTBA.

Toxcuunocth (henona. [Ipumenenne GpeHomna.

Anpaerunbl U KeToHbl. DOpMaNbIeTH, alleTalbACTU: CTPOCHHUE, (HU3UUECKUE H
XUMHUUYECKUE CBOMCTBA (PEAKIIUU OKUCIIEHUS U1 BOCCTAHOBJIEHUS, KAYECTBEHHBIE PEAKIIHHN ),
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MOJIyYEHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpefeNbHble KapOOHOBBIE KHUCIOTHL. MypaBbuMHAs U YKCYCHas
KHUCIIOTBI: CTpOCHUE, GU3HUECKHE U XMMUYECKUE CBOMCTBA (CBOWCTBa, 00IIMeE I Kiacca
KHCIIOT, peaknus dTepudukanun), moaydeHrne u npumeHenne. CTeapruHOBasi U OJIEHHOBAS
KHCIIOTBI KaK TIPEJICTABUTENN BBICIITUX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIEE JEHCTBHUE.

Crnoxxaple 3(Upbl KaKk TPOU3BOJHBIC KapOOHOBBIX KHCIOT. [ MAPOIM3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. bruonornueckast posb KUPOB.

YraeBoabl: cocTaB, KiaccU(UKAIUs YrieBOAOB (MOHO-, JU- U TOJUCAXapPHUIBI).
['mroko03a — mpocTeimii MOHOCaXxapu: 0COOEHHOCTH CTPOSHUS MOJIEKYJIbI, (PU3nYeCcKue U
XUMUYEeCKue CcBoMcTBa (B3aumojeiictBue ¢ ruapokcugom wmeau(ll), oxucnenue
aMMUa4YHBIM pacTBopoM okcuma cepebpa(l), BoccTaHOBICHHE, OpPOXKEHUE TIFOKO3BI),
HaXOKJEHUE B MPUPOJE, IPUMEHEHNE, Onosornueckas posib. @orocunTes. PpyKTo3a Kak
U30MEP TIIFOKO3BI.

Kpaxman u wmemmroiioda Kak HOpUPOJHBIE ModuMepbl. CTpO€HHE Kpaxmalia |
1EeJUTI0NI03bl. DPU3NUECKHEe U XMMUYECKHE CBOMCTBA Kpaxmasia (THApOJiU3, KauyeCTBEHHAS
pEaKILMS C UOJIOM).

DKCIEpUMEHTAIbHBIE METOAbI U3YUECHUSI BEUIECTB M UX NIPEBPAIICHUN: IPOBEICHUE,
HaOJII0/ICHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHbBIC
peakiuyd  OJIHOATOMHBIX  CHHUPTOB  (OkuciaeHue HdTaHosa  okcugoM  meau(ll)),
MHOTOQaTOMHBIX CIUPTOB (B3auMojeicTBue raulepuHa ¢ ruapokcugom wmeau(ll)),
abJICTUZOB (OKUCIIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokcumom
meau(ll), B3auMopeiicTBUE Kpaxmalia C HOAOM), MPOBEJACHUE MPAKTHUECKOU pPabOTHI:
CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Bbluucienus no ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00bEéMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UJIU MPOYKTOB PEAKIINH ).

A3oTcoaep:kalue OpraHnyecKue coeMHeHMs.

AMMHOKHCIIOTBI Kak aM@OTepHbIe oOpraHuyeckue coeauHeHus. Dusuveckue u
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpPE TNIHIMHA). brosorniyeckoe 3HaueHHe
aMUHOKHCIOT. [lenTubl.

benku kak nmpupoaHbie BEICOKOMOJICKYIISIpHBIE coenuHenus. [lepBudHas, BTopuyHas
U TpEeTUYHAs CTPYKTypa O0eKoB. XMMUYECKUE CBOMCTBA OCNIKOB: THAPOJIN3, ACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCIepUMEHTaIbHBIE METOAbl U3YUYCHUS BEIICCTB U MX MPEBpallleHUN: HaOI01CHUE
U OINHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATYypalus OCJIIKOB TpU HarpeBaHUH,
IIBETHBIC PEAKITUN OSITKOB.

BbicokoMoJieKyJIsIpHbIE COeIMHEHUS
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OCHOBHBIE TOHATHS XHUMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALMHU, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COCIMHEHUN — IOJIMMEpPHU3alUs U
ITOJIMKOH/ICHCALIUSL.

OKCHEpUMEHTAIbHBIE  METOJbl M3YYEHHMS BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIEHME C oO0pa3laMH MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
KAay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanu3anus MeXIpeIMETHBIX CBS3€H IPU M3yYEHHHM OpraHU4eckor xumuu B 10
KJIaCCE OCYILECTBISETCS 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TNOHATHM, SBIAIOIIMXCA CHCTEMHBIMU JUIS OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHS: SIBJICHUE, HAYYHBII (DaKT, THIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CUHTE3, Kiaccuukauus, NEPUOJUYHOCTb, HAOJIOJCHHE, U3MEPEHHUE,
JKCIEPUMEHT, MOACIIMPOBAHUE.

®usuka: Marepus, dHEPrus, Macca, aToM, JJIEKTPOH, MOJEKYJa, SHEPreTUYECKUn
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBa, (HU3MUECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPECHUS.

buonorusi: knetrka, opranu3M, Ouochepa, OOMEH BEIIECTB B OpraHu3Me,
(doToCHHTE3, OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (OCJKH, YIJIEBOIbI, )KUPBI, (DEPMEHTBHI).

['eorpadusi: MuHEpanbpl, TOpPHBIE MOPOJBI, IOJIE3HBIE HCKONAEMbI€, TOILIMBO,
pecypeBl.

TexHoyorus: MNUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO IWTAaHMs, MOIOIIUE
CPEACTBA, JEKAPCTBEHHBIE U KOCMETUYECKHE MPENapaTsl, MATEPUAIIBI U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 knacc

OBIIAA 1 HEOPTAHUYECKASA X1MUA

Teopernueckue 0CHOBbI XUMMH

XUMHYECKUI 3neMeHT. AToM. Sapo aToma, M30TOMbI. DJIEKTPOHHAs 000JIOYKa.
DHepreTHYecKre YpPOBHH, MOJAYPOBHH. ATOMHBIE oOpOuTamu, s-, P-, O- 3JIEMEHTBHI.
OcoOeHHOCTH pacIipesie]IeHHs JIEKTPOHOB M0 OpOUTAISIM B aTOMAax 3JIEMEHTOB MEPBBIX
YeThIPEX NePUOI0B. DNEKTPOHHASI KOH(PUTypaIusi aTOMOB.

ITepuonnyeckuit 3akoH u Ilepuognueckas cucrema xumMuyeckux siaeMmeHToB JI. U.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U lleprmonnueckoil cuCTEMbl XMMHYECKUX
anemeHToB JI. WM. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEHM CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMUMHYECKHUX DJJIEMEHTOB U O0Opa3yeMbIX HMU
IPOCTBIX M CIOKHBIX BEIIECTB MO TPYIIAM M MEpUoAaM. 3HAYEHUE NEPHUOIUYECKOTO
3aKOHa B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XuMHUUECKas CBsA3b. BUabl XUMUYECKON CBSI3U (KOBaJICHTHAs
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HEeMoJIipHass W TOJSpHasi, MOHHAsg, MeTaulndeckas). MexaHu3mMbl 0Opa30BaHMUs
KOBAJICHTHON XMMHUYECKOU CBs3UM (OOMEHHBIM W JOHOPHO-AaKIENTOPHBIN). BomopomaHas
CBSI3b. BaneHTHOCTh. DNEKTPOOTPUIATENBHOCTh. CTENEHb OKUCICHUS. VIOHBI: KAaTUOHBI U
AHHUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJEKYJSPHOTO CTPOEHHUA. 3aKOH IOCTOSIHCTBA
COCTaBa BellleCTBA. THIBI KPUCTATUIMUYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIIA KPUCTALIMYECKON PEIIETKH.

[Tonartue o aucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.

MaccoBas 1oJisl BEIIECTBa B PaCTBOPE.

Knaccudukanus Heopranumdeckux coenuHeHuil. HoMeHknatypa HeOpraHuyecKux
BelllecTB. ['eHeTnueckas CBA3b HEOPraHWUYECKUX BEIIECTB, MPUHAIIEKANUX K PA3INYHBIM
KJIaccam.

Xumnueckas peakuus. Kinaccuukanus XUMUYECKUX peakUuid B HEOPraHUYECKOU
M OpPraHMYECKOW XHMMHH. 3aKOH COXPAHEHUS MACChl BEIIECTB, 3aKOH COXPAHCHUA U
IIPEBPALIECHUS YJHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (GakTopoB. OOpaTUMbIE
peakuuu. XumMudeckoe paBHoBecue. DakTophl, BIMAIOIME HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

OnekTpoiuthueckas auccoumanusi. CusbHble W cnalble anekTposnuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOJbl HU3YyYEHUS BEUIECTB W HUX MPEBPALICHUN:
neMmoHcTpanus Tabmuir «llepumonuueckas cucrema XuMmMuueckux djaementoB J[. U.
MeHneneeBa», H3ydye€HHE MOJCNICH KPUCTAUIMUECKUX PEMIETOK, HAOJI0JeHue |
OTHMCAaHUE JEMOHCTPAIMOHHBIX U JaOOpaTOPHBIX OMNBITOB (Pa3joKEHHUE TEPOKCUIA
BOJIOpO/ia B TPUCYTCTBUM KATAIM3ATOPA, OIPEICICHUE CPEAbl PACTBOPOB BEIIECTB C
MOMOII[LI0O YHUBEPCAIBLHOTO WHAMKATOpPA, pPEAKIMM HOHHOTO OOMEHa), MNpPOBEACHUE
npakTUYecKor paboTel «BiusgHHe pa3nIuyHbBIX (AKTOPOB HA CKOPOCTh XHWMHUYECKOU
peaKIum».

Pacuérnblie 3anaum.

Pacyérel 110 ypaBHEHUSM XMMHYECKUX PEAKIUW, B TOM YHUCIEC TEPMOXUMUUYECKUE
pacu€Thl, pacU€Thl C UCIIOJIB30BAHUEM ITOHATHUS «MACCOBAs JOJISI BEILIECTBAY.

Heoprannueckass xumust

Hemeramnel. Ilonoxxenune HemetraimioB B Ilepumogmueckoil cuctemMe XUMHYECKHUX
sanemenToB [[. . MenneneeBa 1 0COOGHHOCTH cTpoeHust aToMoB. dusnueckue CBOMCTBA
HEMETAUIOB. AJUIOTPONHUS HEeMETa/uiIoB (Ha mpuMepe Kuciopoaa, cepsl, dochopa u
yIaeposa).

XUMHUYECKUE CBOMCTBA BaXHEHIIUX HEMETA/UIOB (TaJIorT€HOB, CEpbl, a3oTa,
docdopa, yriepona U KpeMHHS) U UX COCIWHEHUU (OKCHUIIOB, KHCIIOPOCOIEPIKAIINX
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KHUCJIOT, BOJIOPOJHBIX COCTUHEHUH ).

[IpuMeHeHnEe BaXXHENIIINX HEMETAIUIOB U KX COCAUHECHUMU.

Meramnbl.  Ilomoxxkenue w™etammoB B [lepuoanyeckord cCcHUCTEME XUMHYECKHUX
anemeHToB [[. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB
MetaioB.  OOmme  gusnueckue  cBoiictBa  MetamwioB.  CrjiaBel  METaJUIOB.
DIEKTPOXUMHYECKUI Pl HAIIPSHKEHUN METAIIOB.

XUMUYECKUE CBOMCTBA BaXKHEHIIUX METAJUIOB (HATPUM, Kalaui, KaJIbI[UWA, MarHui,
ATIOMUHUMN, TUHK, XPOM, 5KeJIe30, ME/Ib) U UX COCAMHEHUI.

O61ue crnocoObl oJydeHust MeTaJioB. [I[puMeHeHre MeTaJlJIOB B ObITY U TEXHUKE.

DKCIEpUMEHTANIbHBIE METOAbl U3YUYEHHUs BELIECTB M WX MPEBPAILLICHUI: HW3yYCHHE
KOJUIEKIIUU «MeTaibl ¥ CIUIaBbl», 00pa3I[0B HEMETAJUIOB, PEIICHUE SKCIIEPUMEHTAIbHBIX
3amady, HAONIONCHWE W OINHWCAHWE JIEMOHCTPAIIMOHHBIX H JIA0OPATOPHBIX OIBITOB
(B3aMMOJCICTBUE THUIPOKCUJIA aJIOMUHUS C pacTBOpaMHM KHUCIOT U IIEJIOYEH,
KaueCTBECHHbBIC PEAKIIMU HA KATHOHBI METAJIJIOB).

Pacuérnble 3anaum.

Pacuérel maccel BemiecTBa WM O0BEMA Tra3oB 10 HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce MM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, PACUETHI
Macchl (00bE€Ma, KOJMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIW OJIHO M3 BEIIECTB
MMEET MIPUMECH.

XUMHA U KU3Hb

Ponp xumuum B 0O0ECNEUEHUHM SKOJOTHMYECKON, HSHEPreTUYECKONM U MUIIEBOU
0e30macHOCTH, Pa3BUTUM MEIUIIMHBI. [lOHATHE O HAyYHBIX METO/JAaX MO3HAHUS BEIECTB
Y XMMUYECKUX PEAKIUH.

[IpeacraBnenuss o0 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO TMOTyYEHUS
BA)KHEUILINX BELIECTB.

UenoBek B MHUpE BEIIECTB U MATEPUATIOB: BAXKHEHIIINE CTPOUTEIbHBIE MATEPHUAbI,
KOHCTPYKIIMOHHBIE ~ MaTE€pUaIbl, KpAaCKH, CTEKJIO, KepaMuKa, MaTepuanbl s
AJIEKTPOHUKH, HAaHOMAaTepHaJibl, OPraHUYECKUE U MUHEPAJIbHbIE YI00pEHUSI.

XuMHUSIT H  3J0pOBbE YEJOBEKAa: IMpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenaparoB, MpaBuiia O€30MAaCHOTO KCIOJIB30BAHMS TMPEnaparoB OBITOBOM XHMHH B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeaMETHBIX CBSI3ed MPU U3YYEHUH OOUIEH M HEopraHu4ecKOu
xuMun B 11 Kiacce OCYIIECTBIISIETCSI 4Ye€pe3 HMCIOIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAy4YHbIX TOHATHH, TaK W TIOHSITUW, SBJSIONIMXCA CHUCTEMHBIMU JUISI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHbBIC TTOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanW3, CHHTE3, KilacCUpUKAIKA, TMEePUOJAUIHOCTh, HAOIIOJEHUE, OKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SABJICHHUE.
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dusuka: MarTepus, dHEpPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOII, PaIMOAKTUBHOCTb, MOJICKYJIa, SHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHHUE BEIECTBa, (PU3MUECKHE BEIMYMHBI M CAMHHUIBI UX H3MEPCHHS,
CKOpOCTB.

buonorus: kieTka, opraHu3m, 3KOcUcTeMa, bnocdepa, Makpo- U MUKPODIJIIEMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC TOPOMBI, IOJIE3HBIE WMCKOMAEMBbIe, TOILIMBO,
pecypcehl.

TexHoyOrUsA: XUMHYECKass MPOMBIIIICHHOCTh, METAIyprUs, IPOU3BOACTBO
CTPOMUTENBHBIX  MaTE€pUaJIOB,  CEIbCKOXO3SHMCTBEHHOE  IMPOU3BOJCTBO,  IHIIEBas
MPOMBIIIJIEHHOCTb, dbapMalieBTHUYECKAS MIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  MpEernaparoB,  MNPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTepHUasoB,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.

IInanupyembie pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeaAMeTa
Jluunocmmvle pezynomamuol

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3ybTaTaM OCBOEHUS 00YUYaIOIIUMUCS
oporpaMM cpegHero oOmiero o0pa3oBaHus (JIMYHOCTHBIM, METANpeIMETHBIM U
npeaMeTHbIM).  HaydHo-MeToauueckol OCHOBOW i pa3pabOTKH  IUIAHUPYEMBIX
pe3ynbTaTOB OCBOCHMSI MPOrPaMM CpPEIHEro o0miero oOpa3oBaHMs SIBISETCS CHUCTEMHO-
NEeATEIbHOCTHBIN OXO/I.

B cooTBETCTBHH € CUCTEMHO-AESTEIBHOCTHBIM MIOJIX0JIOM B CTPYKTYPE JINYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS MpeaMeTa «XUMUs» Ha ypOBHE CpEIHEro oO0Iiero oopa3oBaHUs
BBIJICJICHBI CJIETYIOLIUE COCTABIISIOLIHE:

— OCO3HaHHE OOYYAIOITUMUCSI POCCHMCKON TPaKIaHCKOM HMIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICICHUIO;

— HaJIMYUE MOTHBALMU K 00YUYEHUIO;

— LIeJICHANpaBJICHHOE pPa3BUTHUE BHYTPEHHUX YOEKICHHM JMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAMLIMI 0a30BOM HAYKU XUMUMU;

— TOTOBHOCTh U CIIOCOOHOCTh OOYy4YarOlIUMXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMHU, MPUCYIIUMH LEJOCTHOM CHCTEME
XUMHUYECKOTO 00pa30BaHMS;

— HaJU4Me NPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl M CIIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XUMUsS» JOCTUTaloTCAd B
eIMHCTBE y4eOHOM M  BOCHUTATENbHOW  JIEATEIbHOCTH B  COOTBETCTBHUHM  C
TYMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMU, JIyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU H
ujeanaMu POCCUMCKOrO Tpa)kIaHCKOro OOIIeCTBa, MPUHATHIMU B OOIECTBE HOPMAMH U
paBUJIaMU TOBEJIEHUS, CIOCOOCTBYIOUIMMH MpOIleccaM CaMOMO3HAHMsI, CAaMOPa3BUTHS U
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HPaBCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YUYaIOIIUXCS.

JIndHOCTHBIE  pe3yNbTaThl  OCBOEHUS  mpeamera  «XUMHUS»  OTpaXkaroT
c(hOpMUPOBAHHOCTh  OMbITA  TO3HABATENLHON UM  MPAKTUYECKOW  JESATENHHOCTU
00y4aromuxcs Mo peaan3alii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) TpakJaHCKOTO BOCITUTAHUSI:

— OCO3HaHMs OOyYalOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IpaB U O00s3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

— MpENCTaBIEHUS O COLUMAJIBHBIX HOpPMax U MpaBWjaX MEKIMYHOCTHBIX
OTHOLUEHUH B KOJUIEKTUBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIBHOCTH MPU CO3AAHUU yUEOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENBHBIX 3aJ]a4, BBIMNOJHEHUUW XHWMHUYECKHUX
DKCIIEPUMEHTOB;

— CHOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HaMEpPEeHUs, JIOTUKYy U
apryMEHTBI IPYTUX MPU aHAIU3€ PA3IUYHBIX BUJIOB YUeOHOU AESTEIbHOCTH;

2) TaTPUOTUYECKOTO BOCITUTAHMUSL:

— IICHHOCTHOTO OTHOIIEHHS K HMCTOPUYECKOMY M HAy4YHOMY HAacJEIUIO
OTEYECTBEHHOW XUMHH;

— YBaXEHHMs K IIpPOLIECCYy TBOpPUECTBa B O0JACTH TEOPUM U IPAKTHUYECKOTO
OPUMEHEHUSI XHMHHM, OCO3HAaHUA TOTO, YTO JOCTHKEHUS HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX HAOJIIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOIO
Tpya YYEHBIX U MPAKTUKOB;

— MHTEpeca U MO3HaBAaTEJbHBIX MOTHMBOB B MOJYYEHUU M MOCIEAYIOLIEM aHAJIN3E
UHGOpPMaIIMHU O NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'O BOCITHTAHHS:

— HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

— CMOCOOHOCTU OIICHMBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIIEHUSI, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

— TFOTOBHOCTH OIIEHMBaTh CBOE MOBEIECHHE W TOCTYNKH CBOMUX TOBAapUILIEH C
MO3ULMKA HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB;

4) dhopMHUpPOBaHUS KYJIbTYPHI 370POBBSI:

— MOHUMAaHMUS  ILIEHHOCTeW 310poBoro U  Oe3omacHOro oOpas3a  JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY H
NICUXUYECKOMY 3JI0POBBIO;

— coOmoieHUsT TpaBuUil  0€30MacHOrO0 OOpallleHWs C BeIIeCTBAMH B  OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

— TOHHMMAHHMS [IEHHOCTH MPaBUJI WHIANBUIYAJTBHOTO M KOJUIEKTUBHOTO 0€301acHOTO
MOBEACHUS B CUTYAILUSIX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JHOJEH;

13



— OCO3HAaHMSI TOCHEACTBUN M HENPUITHS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpymOBOro BOCTIHTAHHS:

— KOMMYHHUKaTHUBHOMN KOMITETEHTHOCTH B y4eOHO-UCCIIEI0BATEIbCKON
NEesATEeIbHOCTH, O0IIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIBHOCTH;

— YCTAaHOBKHM Ha aKTHMBHOE y4aCTHE€ B PELICHUH NPAKTHUYECKUX 3a7ad COLMAIbHOMN
HaIpaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

— HMHTEpeca K MPaKTHYECKOMY H3Y4YEHHIO Tpodeccuil pa3iuyHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

— YBaXEHUs K TpPYHy, JIOASM Tpyla WU pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHIUBUAYaJIbHOW TpaeKTOpUU 0Opa3OBaHMUS,
Oynyweid mnpodeccud W pealn3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JIUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEHN 00111eCTBAa;

6) 9KOJIOrMYECKOr0 BOCIIMTAHU:

— SKOJIOTMYECKH LIeJIeCO00pa3HOro OTHOIIEHUS K MPUPOJAE, KaK HMCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

— MOHMMAHMS TJ00aJTbHOTO XapakTepa HKOJOTUYECKUX MpoOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

— OCO3HaHUSI HEOOXOAMMOCTH HCIOJIB30BaHUS JTOCTUKEHUM XUMHH JJIsI PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO MIPUPOAOIIOIb30BAHHUS;

— AKTHUBHOTO HENPUATHUS JCUCTBUI, MPUHOCAIIUX BPEJ OKPYKArOUEH MPUPOIHON
cpene, YMEHHsS MPOTHO3UPOBATh HEOJArONPUSATHBIE HSKOJOTUYECKUE TMOCIEACTBUS
NPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

— HaJIW4Ms PA3BUTOIO DKOJOTHYECKOTO MBIIIJIEHUS, 3KOJOTUYECKOW KYJIBTYPBI,
ONBITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HAMpPaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS UMU
B TI03HABATENbHON, KOMMYHUKATUBHON U COIMATBLHONU MPAKTUKE, CIOCOOHOCTH U YMEHUS
aKTUBHO TIPOTUBOCTOSITH UIEOJIOTUU XeMOhoOuu;

7) UEHHOCTH HAYYHOTO MO3HAHMUSI:

— c(pOpMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU;

— TMOHUMAaHHMS CreU(UKN XUMUHU KaK HayKd, OCO3HAHUA €€ posik B (HOPMUPOBAHUH
pallMOHANBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM LIEJIOCTHOrO MPEJACTaBIeHUss 00
OKPYXaIIIEM MHUPE KaK O €IMHCTBE MPUPOALI M YEIOBEKA, B IMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHrur MPo0JIeM COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

— yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUHU JIJII COBPEMEHHOMN ITUBWJIM3AIUH: B
e€ TYMaHHCTHYECKOW HANpPaBICHHOCTH M BaXXHOW PO B CO3JaHUU HOBOW 0asbl
MaTepUaIbHOW KYJbTYPhI, PEIICHUH TJOOAIBHBIX IMPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEJI0BEUECTBA — ChIPhEBOM, SHEPIeTHUECKOM, MUIIEBON U IKOJIOTMYECKO 0€30MacHOCTH, B
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Pa3BUTUU MEIUIMHBI, OOECHEYEeHUH YCIOBUU YCHEUIHOTO TpyJa W SKOJOTUYECKU
KOM(OPTHOM >KHU3HU KaXA0T0 YjeHa OOIIeCcTBa;

— €CTECTBEHHO-HAYyYHOW IPAMOTHOCTH: NOHUMAHHUS CYIIHOCTA METOJOB MO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJy4aeMbIe 3HAHUS
JUIsl aHaiu3a U OOBACHEHUS SIBIICHUM OKPYXAIOIIero Mupa U MPOUCXOIAIINX B HEM
W3MCHCHUH, YMEHUS JIeJlaTh 0OOCHOBAHHBIE 3aKIIIOUCHUS Ha OCHOBE HAyYHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOJYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

— CMOCOOHOCTU CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKHUE 3HAHUS JJI PEIICHMUS
po0JIeM B peaTbHBIX KU3HCHHBIX CUTYAIIHSX;

— HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEILCKON eI TENbHOCTH;

— FOTOBHOCTM M CIOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJyUYEHHUIO HOBBIX 3HAHUM MO XUMHUHU B COOTBETCTBUU C
YKU3HEHHBIMU MMOTPEOHOCTSIMU;

— MHTEpeca K OCOOEHHOCTAM TpyJa B pa3iuuHbIX cdepax mnpodeccuoHaaIbHON
NEeSATEIbHOCTH.

Memanpeomemuvie pe3yromamoi

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS y4eOHOTO npeaMeTa « XUMUsS» Ha YpPOBHE
CpeaHero o0Iiero 00pa3oBaHus BKJIIOYAIOT:

— 3HAYUMBIC TSt dbopmupoBaHuUs MUPOBO33PEHUS 00yyJarommuxcs
MEXKIUCIUIUIMHAPHBIE  (MEXKIpPEIMETHbIE) OOIllEHAYyYHbIE TOHSTHUS, OTPaKAIOIIUE
[[EJIOCTHOCTh HAYYHOW KapTUHBI MUpPa U CIIeNU(PHUKY METO/IOB MMO3HAHMSI, HCTIOIB3YEMbIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, JHEPrus, SBIEHUE, MPOLECC, CUCTEMA,
Hay4HbIH (DaKT, MPUHIMUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBaHUE,
HaOJII0/IeHNEe, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

— YHHUBEpCajbHbIe Yy4eOHBbIC JEUCTBUSA (IMO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,
perynsTuBHbIE), obecrieunBaromnye (opMupoBanue GyHKIUOHATHLHOM TPAMOTHOCTH M
COIMAIbHON KOMITETEHIIUU 00YYaIoInuXCs;

— CHOCOOHOCTh OOYYaOIIMXCSA HCIOIB30BaTh OCBOCHHBIE MEKIUCIUTIIMHAPHBIE,
MHUPOBO33pPEHUYECKHUE 3HAHUSI U YHUBEPCAJIbHbIE YUCOHBIC ACHCTBUS B MO3HABATEIBHON U
COLIMAIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3ybTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMU YUCOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSIMU.

OBnajzieHNe YHUBEPCATbHBIMU YICOHBIMH MTO3HABATEIILHBIMU JACUCTBUSIMH: 0a30BbIE
JIOTUYECKUE JCUCTBUSL:

— CaMOCTOATETHHO (OPMYIUPOBATh M AKTYaAIHM3UPOBATH MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

— OMpeneNaTh Iedu JeATCIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX

JOCTUIKCHUA, COOTHOCUTD PE3YJIbTATHI ACATCIIbBHOCTH C ITIOCTABJICHHBIMHA LCIISIMU,
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— HCMOJB30BaTh MNpPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJIATh XapaKTepHbIE TMPU3HAKKM TOHATUA M YCTaHABIMBAaTh MX B3aUMOCBS3b,
UCIIONb30BaTh COOTBETCTBYIOIIME TIOHATUSA JJs OOBACHEHHUS OTACIBHBIX (DAKTOB WU
SIBIICHUI;

— BBIOMpATh OCHOBAHUS U KPUTEPUU IS KIACCHU(PHUKAIUU BEIIECTB U XMMHUYECKUX
peakuuii;

— YCTaHaBIIMBaThb  NPUYMHHO-CIEJICTBEHHbIE  CBSI3M  MEXKIAY  H3y4yaeMbIMU
SIBJICHYSIMU;

— CTPOUTH JIOTUYECKUE PACCYKJIeHUS (MHAYKTUBHBIC, ICTyKTUBHBIC, 10 aHATIOTHH),
BBISIBJISAITH  3aKOHOMEPHOCTH U MPOTHUBOPEUYUST B  pacCMaTpUBAEMBIX  SBJICHHSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

— NPUMEHATh B IPOLECCE IMO3HAHUS, MCIOJIb3YyEMbIE B XUMHH CHUMBOJIMYECKUE
(3HaKOBBIE) MOJENH, MPEOOPA30BLIBATH MOJETBHBIC MPEACTABICHUS — XUMUYECKUIN 3HAK
(cuMBOJ) DnMeMeHTa, XUMUYecKas (Qopmysa, ypaBHEHHE XHUMHUYECKOW peakiuu — TpHU
pelIeHnr Y4YeOHBIX MMO3HABATENbHBIX W TMPAKTHUYECKUX 3a/ay, MPUMEHITh Ha3BaHHBIC
MOJICJIbHBIE TPEACTABICHUS [JISl BBISABICHUS XapaKTEPHBIX MPU3HAKOB HU3YYaeMBIX
BEIIECTB U XUMUYECKUX PEAKIIHI.

1) 06a30BbIC UCCIICAOBATEIBCKUE JICHCTBUSL:

— BIIQJICTh OCHOBAMH METOJOB HAYYHOTO TIO3HAHUS BEIIECTB W XHUMHUYECKUX
peaKuui;

— (opmynmpoBaTh LEAH U 33a7a4d HCCIEAOBAHUSA, UCIIOIBb30BATh IMMOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI i1 (DOPMHUPOBAHMSI TUIMOTE3bI IO MPOBEPKE MPABUIHBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

— BIIAQJICTh HABBIKAMH  CAMOCTOSTEIBHOTO  IUIAHUPOBAHUS W  MPOBEICHUS
YUEHHYECKUX DSKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHUs HaOI0aTh 3a XOJ0M
poliecca, CaMoCTOSATEILHO TPOTHO3UPOBATH €ro Pe3ybTaT, (popMynupoBaTh 0000IIEeHNS
U BBIBOJBl OTHOCUTENIBHO JOCTOBEPHOCTU pE3yJbTaTOB MHCCIEIOBAaHUS, COCTaBIAThH
000CHOBaHHBIN OTYET O TIPOJIETaHHOM padoTe;

— npuoOpeTatb  OMNBIT  YYEHWYECKOW  MCCIENOBAaTEIbCKOM M MPOEKTHOMN
JESITEIbHOCTH, TPOSBISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY TTOHCKY
METOJIOB PEIICHUS MPAKTUIECKUX 3a7a4, TPUMEHEHUIO Pa3TUYHBIX METOJIOB TTO3HAHUS.

2) pabota ¢ uH(pOpMaIIKECH:

— OPUEHTUPOBATHCS B PA3NTMYHBIX UCTOYHUKAX MHGOpMAIHK (HAyIHO-TIOMYJIIpHas
JaUTEepaTypa XUMHYECKOTO COJEp)KaHus, CIpaBOYHBIC TOcoOWs, pecypchl MHTepHeTa),
aHAIM3UPOBaTh WHGOPMAIUIO PA3TUYHBIX BUAOB M (OPM TMPEACTABICHUS, KPUTHUICCKH
OIICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

— (GopMynHpoOBaTh 3ampPOCHl M TPUMEHSTh PA3JIUYHBIE METOJABI TPH TIOUCKE U

otbope mHbOpMaIK, HEOOXOIUMOMN JJIsi BHITIOJIHEHUS YUEOHBIX 3a7a4 OIMpPeaesIEHHOTO
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THUIIA;

— NpuoOpeTaTb  OMBIT  MCHOJB30BaHMUS  MHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

— CaMOCTOATEIBHO BBIOMPATh ONTHUMANbHYIO (hOpMY MpencTaBieHUs UHGOpMaAIUU
(cxembl, rpadvKu, TUArPaMMBbI, TaOJIUIIBI, PUCYHKH U JPYTHE);

— HCHOJb30BaTh Hay4YHBIA SI3bIK B Kaue€CTBE CPEACTBA MpU pabOTe ¢ XUMHUYECKOMH
uHdopMaImet: TpUMEeHAITh MEXNpeaMeTHble (pu3ndeckue U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (popmyIIbl, aOOpeBHATYPBI, HOMEHKIATYPY;

— WCIONIb30BaTh W MPeoOpa3oBBIBATH  3HAKOBO-CHMBOJHUYECKHE  CPEJCTBA
HaTJISITHOCTH.

OBnajzieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU:

— 3a/1aBaTh BONPOCHI IO CYILIECTBY OOCYX/IaeMOil TeMbl B XOJ€ Juajnora W/uiu
JUCKYCCUM, BBICKA3bIBaTh HCH, (OPMYyJIHMPOBATh CBOHM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHHS TIPEATIOKEHHOM 3a/1a4H;

— BBICTYNaTh C TMpE3eHTAIMe pe3yNbTaTOB MO3HABATEIBbHON JIESITEeIhHOCTH,
MOJIYYCHHBIX CaMOCTOSTEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU BBINOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPaKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peain3alid Y4eOHOTO MpoeKkTa U (OpPMYyTHUPOBATH BBIBOJABI 10
pe3ynbTaTaM TMPOBEACHHBIX HCCIEIOBAaHUM MyTEM COTJIACOBAHMUS TMO3WIUN B XOJE
00CyKJIeHHs] 1 OOMEHA MHEHUSIMU.

OBnajzicHNEe YHUBEPCATHHBIMU PETYIATUBHBIME JICHCTBUSMHU:

— CaMOCTOSITEJIbHO IUIAHUPOBaTh W OCYIIECTBJISATH CBOIO  IMO3HABATEIHHYIO
JeSITENIbHOCTD, ONpeessisl € e U 3aJja4l, KOHTPOJIUPOBATh U IO MEpe HEOOXOAMMOCTH
KOPPEKTUPOBATh TMpeIaraéMblii aJrOPUTM JACHCTBUN TIpW BBITTOJIHCHHH YYEOHBIX H
UCCJIEIOBATENbCKUX 3aJlay, BbIOMpaTh Haubosee 3((PEKTUBHBIN COCOO WX PEHIeHUs C
y4ETOM TTOJTYYCHHUS HOBBIX 3HAHHUI O BEIICCTBAX M XUMUYCCKUX PEAKITUSX;

— OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEeIbHOCTH HAa OCHOBE CaMOaHaliu3a U
CaMOOIICHKH.

IIpeomemnule pe3yromamul

[IpenMeTHBIE pe3yNbTaThl MO y4eOHOMY TpPEAMETy «Xumus» B COOTBETCTBUU C
®I'OC obecneunBaroT:

10 kiace

[IpeameTHBIe pE3yabTaThl OCBOEHUsI Kypca «OpraHuyeckas XUMUS» OTPaKAIOT:
c(hOpPMHUPOBAHHOCTh MPEJACTABICHUNA O XHMHYECKOHM COCTABJISIONIEH €CTSCTBEHHO-
HAyYHOW KapTUHBI MHUPA, POJIM XMMHUU B TMO3HAHHUH SIBICHHUUN MPUPOJIBI, B (OPMUPOBAHUH
MBIIIICHUS W KYJIbTYPHI JIMYHOCTH, €€ (DYHKIIMOHAIILHONW TpaMOTHOCTH, HEOOXOIMMOM
JUTS pENICHUS TPAKTHUECKUX 3a7a9 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO U IPUPOTHON CPEIE;

— BJIaACHUC CUCTEMOU XUMHNYCCKUX 3HaHI/II\/’I, KOoTOpas BKJIFOYACT:
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OCHOBOIIOJIATalOIMe TMOHATUS (XUMHUYECKUI SJIEMEHT, aToM, 3JIEKTpOHHas 000J0YKa
aTomMa, MOJIEKYyJla, BaJEHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, XUMHUYECKasi CBS3b,
CTpyKTypHasi (Qopmyna (pa3BépHyTass U COKpall€HHas), MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN O0BEM, YIJIEpOAHBINA CKeNeT, (PyHKIIMOHANbHAS TPyMIa, paaukall, H30MEpHs,
MU30MEpPBI, TOMOJIOTUYECKHUN PsiJl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPO U a30TCOAEpKAILNE
COEIMHEHMs, MOHOMEp, TIOJIMMEp, CTPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCAMHEHUS); TEOPUU M 3aKOHBI (TEOpPHUsSl CTPOCHMSI OpPraHUYecKuX BemecTB A. M.
BbyTiepoBa, 3aKOH COXpaHEHHsS] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMUH; MHPOBO33PEHUYECKUE 3HAHMS, JICKAIINE B OCHOBE IMOHUMAaHUS MPUYUHHOCTU U
CHUCTEMHOCTH XUMHUYECKUX SIBICHUHU, (DAKTOJIIOrMUECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBeE,
MOJIYYCHUH U 0€30M1aCHOM HCIIOIb30BAHUH BAXKHEHUIINX OPraHUYECKUX BELIECTB B OBITY U
MPAKTUYECKOMN JEATEITbHOCTU YETIOBEKa;

— c(OpMUPOBAHHOCTh YMEHUM BBIABISITE XapaKTEpHbIC MPU3HAKU TOHSATHUH,
YCTAaHABIMBAaTh WX B3aWMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLIME TOHATHUS MpHU
ONMCAaHHUH COCTaBA, CTPOCHHUS U IPEBPALIEHUN OPTaHUYECKUX COEAUHEHUI;

— c(OpMUPOBAHHOCTh YMEHHUN HCIOIB30BATh XHUMHUYECKYIO CHUMBOJMKY IS
COCTaBJICHUS] MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpam€HHOW) (popmyi
OpPraHMYECKUX BEIIECTB U YPABHEHUN XUMHUYECKUX PEaKIMi, U3roTaBIMBATh MOJIEIU
MOJIEKYJ  OPraHMYEeCKUX  BEHIECTB IS  WUIIOCTPAllMM MX  XUMHUYECKOro U
MPOCTPAHCTBEHHOTO CTPOCHHS;

— c(OpMHUPOBAHHOCTh YMEHHMM YCTaHABIMBATH MPUHAIJICKHOCTh H3YUYECHHBIX
OpraHUYEeCKUX BELIECTB MO UX COCTABY U CTPOEHUIO K ONpENAeNIEHHOMY Kiaccy/rpymnme
COeNMHEHHH  (YIJIEBOJOPOAbI,  KUCIOPOA M a30TCOJAEpKallMe  COEJIMHEHHS,
BBICOKOMOJICKYJIIPHbIE COEAWHEHHUs), JaBaTh WM Ha3BaHUA [0 CHUCTEMATHYECKOU
Homenknartype (IUPAC), a Takke NpUBOAWTH TPUBHAILHBIE Ha3BaHUS OTACJIBHBIX
OpPraHMYeCKUX BEUIECTB (ITHIICH, MPOMWIEH, alleTWIECH, A3TUJIEHIJIMKOJb, TJIHIEPHUH,
denon, Qopmanbaerua, aneTanbAeTU], MypaBbHHAas KHCIOTa, YKCYCHas KHCJIOTA,
OJICMHOBAas KWCJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOK03a, (PpyKTO3a, Kpaxmal, IEeJUII0JI03a,
[JIMLIMH);

— c(OpMUPOBAHHOCTh YMEHHUSI OMNpEACNSITh BHABI XHMHUYECKOHW CBSI3M B
OpraHUYECKUX COCINHEHUAX (OIMHAPHBIE U KPATHBIE);

— c(OpMHUPOBAHHOCTh YMEHHSI TPUMEHSTH TOJOXKEHUS TEOPHUH CTPOCHUS
opranmdeckux BemecTB A. M. byrtnepoBa nmnsi 0oObSCHEHHsS] 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

— c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEepPU30BaTh COCTaB, CTpOeHUE, (hU3NUECKUE U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTENCH pPa3INYHBIX KIACCOB OPraHUYECKUX
BelecTB (MeTaH, 3TaH, dTHJICH, TTPOTHJICH, alleTujeH, OytaaueH-1,3, metundyraauen- 1,3,
O€H30JI, METaHOJI, 3TaHOJI, STHJICHIJIMKOJIb, TIUIIEPUH, (PEHOJ, alleTanbJAeTH ], MypaBbIHAas
U YKCYCHasi KHUCJOTBHI, IJIFOKO3a, KpaxMall, LeJJII0JI03a, aMUHOYKCYCHasl KHCIIOTa),
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WJUTKOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKJIY HUMH YPAaBHEHUSIMH COOTBETCTBYHOLIUX
XUMHUYECKUX PEAKINM C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

— c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh MCTOYHUKU YTIJIEBOJOPOIHOTO
ceIpbsi (He(pTh, MPUPOIHBIA Ta3, Yroiip), CHOCOOBI HMX MEPEepPadOTKH U MPAKTUUYECKOE
IPUMEHEHUE NPOAYKTOB EpepadbOTKH;

— c(hopMHpPOBAaHHOCTh yYMEHHMH TMPOBOAUTH BBIYUCIECHUS TI0 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOJYKTa peakluu
0 HW3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WIIU
IPOIYKTOB PEAKIIUN);

— c(OpMHUPOBAHHOCTh YMEHUW BJIAJETh CUCTEMOUN 3HAHUN 00 OCHOBHBIX METOJaX
HAay4YHOTO MO3HAHHUS, WCIOJIb3YEMbIX B XMUMHUU NPHU W3YYECHHH BEIIECTB M XUMHYECKUX
SBJICHUN (HaONIOEHUE, HW3MEPEHHE, HKCIEPUMEHT, MOJIECIMPOBAHUE), HCIOJIb30BaTh
CHUCTEMHbIE XMUMUYECKHE 3HAHUS [JIsl MPUHITUS PEUICHUHA B KOHKPETHBIX JKM3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

— c(OpMUPOBAHHOCTh YMEHHUW COOJIIOAATh MpaBWiIa MOJH30BAHUS XUMHYECKOU
MOCYy1I0M U JIabOpaTOpHBIM 000PYIOBAaHUEM, a TaKXKe MpaBuUiia oOpallleHusl ¢ BellleCTBaMu
B COOTBETCTBUU C UHCTPYKLHSAMH IO BBIITOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

— c(OpMUPOBAHHOCTh ~YMEHUU IUTAHUPOBATH U  BBINOJHATH  XUMHUYECKHI
AKCIIEPUMEHT (MpEBpALIEHUs] OPraHUYECKUX BEIIECTB IPU HArpeBaHWHU, IMOJYyYECHHE
TWJIIEHA U W3YyYEHUE €ro CBOWCTB, KAaUE€CTBEHHBIC PEAKIMH OPraHUYECKHX BEILECTB,
JeHaTypauus O€JIKOB MPU HarpeBaHWM, LBETHBIE PEAKIUU OEJIIKOB) B COOTBETCTBUH C
npaBuUIaMU TEXHUKH O€30MAaCHOCTU NpH OOpallleHWH C BEUIECTBAMU U JIaDOpaTOPHBIM
000py10BaHUEM, IPEACTABIIATH PE3YJIbTAThl XUMHUUECKOI0 IKCIIEPUMEHTA B (hOpMeE 3aIncu
YPaBHEHUN COOTBETCTBYIOUIMX peakuuidl M (HOpMYIHpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3ynbTaTOB;

— c(pOpMHUPOBAHHOCTh ~YMEHHUW  KPUTUYECKH aAHAJU3UPOBaTh  XHMHUYECKYIO
uH(popMaIMIo, TOJIy4aeMyI0 U3 Pa3HbIX UCTOUYHHUKOB (CpelICTBa MAcCOBOM MH(pOpMAaINH,
WHTEepHET U IpyTuX);

— c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh npaBuia 9KOJIOTUYECKHU
1eJIECO00PAa3HOT0 TOBEAEHUSI B OBITY U TPYIOBOM AEATEIBHOCTU B IIEJIAX COXPaHEHMS
CBOETO0 3/I0POBBS U OKPY’KaIOIIEH MPUPOIHOM Cpesibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS
Ha OJKHMBBIE OpPraHU3Mbl ONPENEIEHHBIX OPraHMYECKUX BEIECTB, IMOHUMAs CMBICI
nokazarens [1/IK, mosicHaTh Ha mpuMepax cnocoObl YMEHBIIEHUSI U TPEIOTBPAIICHUS X
BPEAHOTO BO3/CICTBUS Ha OPraHU3M Y€JIOBEKa.

11 kiaace
[IpeameTHbIe pe3yibTaThl OCBOEHHUs Kypca «OOmas u HeopraHudecKas XUMUsD
OTPaXKaloT:

— c(OpMUPOBAHHOCTh  TPEACTABICHUM: O  XUMHUYECKOM  COCTaBJISIFOIIEH
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€CTECTBEHHO-HAYYHOW KApTHUHBI MUpa, POJU XUMHUU B MO3HAHUU SIBJICHUU MPUPOJBI, B
(GbOpMHPOBAHUN MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIBLHOW rpaMOTHOCTH,
HEOOXOMUMOW JJIs PEIICHHs] MPAKTHUYECKUX 3a/lad M SKOJIOTHYECKHM OOOCHOBAHHOIO
OTHOIIIEHUS] K CBOEMY 37I0POBBIO U IPUPOJTHOU CPEIE;

— BJIAJCHUE CUCTEMOM XUMUYECKUX  3HAHW, KOTopast BKJIIOYAET:
OCHOBOTIOJIATalOIIMe TOHATHS (XUMHYCCKHHA 3JEMEHT, aroMm, wu3oTom, s-, pP-, d-
AJIEKTPOHHBIE OPOUTAIA aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCT,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCIEHUS, XHUMHUYecKas CBsI3b (KOBaJIGHTHAs,
WOHHAs, MeTaJUIMYecKasi, BOJOPOAHAs), KpUCTaJUIMUecKass pemi€éTka, TUIbl XUMHYECKHX
peaKkiui, pacTBOpP, SIEKTPOIUTHI, HEIIEKTPOJUTHI, DJICKTPOJIUTHUUECKAS HUCCOLUALIMS,
OKUCIIUTENIb, BOCCTAHOBUTEIh, CKOPOCTh XHUMHYECKOM  pEakiud, XHUMHYECKOE
paBHOBECHE); TEOPUUM U  3aKOHBI  (TEOpUS  DJIECKTPOJUTUYECKOM  JMCCOLIMAIUU,
nepuoanuecknii 3akoH J[. Y. MenaeneeBa, 3aKOH COXpaHEHUS MAcChl BEIIECTB, 3aKOH
COXpaHEHUs W TIPEBPAICHUS] DHEPTUU TNPU XUMUYECKHUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, MHPOBO33PEHUECKUE 3HAHHUS, JEXKAIllUEe B OCHOBE
MOHUMAHUSl TPUYMHHOCTH M CHUCTEMHOCTHM XHMHUYECKHX SIBJICHUU, (HaKTOJOTUYECKUE
CBEJICHUS O CBOMCTBAaxX, COCTaBe, MOJTYYECHUU U OE30MaCHOM HMCMOJIb30BAHUM BaKHEHIIMX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIEITEIHLHOCTH YEIIOBEKA;

— c(OpMUPOBAHHOCTh YMEHUM BBISABISITE XapaKTEpHbIC MPU3HAKU TOHSTHUH,
YCTAaHABIMBAaTh WX B3aMMOCBA3b, MCIOJB30BATh COOTBETCTBYIOIIME TOHATUS MpU
ONMCaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPALICHUI;

— c(OpMUPOBAHHOCTh YMEHUW HCIOIH30BATh XUMHUYECKYIO CHUMBOJUKY JUIsI
cocTtaBlieHHs] (hOpMYJT BEHIECTB M YPaBHEHUM XUMHUYECKUX PEaKIUi, CUCTEMaTUYECKYIO
Homenkinarypy (IUPAC) u TpuBHalIbHBIC Ha3BaHUS OTACIbHBIX HEOPTaHUYECKUX BEIIESCTB
(yrapHslii ra3, yriieKUCIbli ra3, aMMUak, raiéHas u3BeCTbh, Heraimi¢Hasi U3BeCTh, TUThEBAs
coJia, TUPUT U JIpyTHue);

— c(OpMUPOBAHHOCTh YMEHUUN OMpPENENATh BAJCHTHOCTb M CTENEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COEJMHEHMSIX Pa3JIMUYHOIO COCTaBa, BUJ XMUMHUYECKOWU CBS3U
(KoBaJIecHTHasi, WOHHAs, METa/UIMYeCKas, BOJOPOAHAs) B  COCIUHCHUSX, THII
KPUCTALTNYECKON PEIMIETKU KOHKPETHOTO BeIleCTBA (aTOMHas, MOJEKYJspHas, MOHHas,
MeTaJUIMYecKasi), XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHMUYECKUX COCIUHEHUI;
c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAIICKHOCTh HEOPTAHUUYECKUX BEIECTB
M0 WX COCTaBy K OMpENeNEHHOMY KJIAcCy/TPYIe COeAMHEHUHN (TPOCThIE BEIIECTBA —
METaJUTbl 1 HEMETAJUTbI, OKCHUJIbI, OCHOBAHUSI, KUCIOTHI, aM(DOTEPHBIC THAPOKCHUIBI, COJIH);

— c(hOpMHUPOBAHHOCTh YMEHUHN pacKpbIBaTh CMbICI Nepuoandeckoro 3akona 1. U.
MeHnneneeBa W JEMOHCTPUPOBATH €TI0 CHUCTEMATU3UPYIONIYI0, OOBSCHUTEIBHYIO U
POrHOCTHYECKYIO (QYHKIIUU;

— c(OpMHUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHUE ATOMOB
XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoandyeckoil CUCTEMBl XHUMHUYECKHX
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anemeHToB JI. Y. MenneneeBa, UCHOJb3ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OpOHUTATIY,
(QHEPreTHUYECKUE  YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOMICTB
XUMUYECKUX DJIEMEHTOB M WX COCAMHEHWH Mo mepuojam u rpynmnam [lepuonnyeckoi
CHCTEMbI XUMHYECKHUX 3JIeMeHTOB J[. 1. MeHpeneena;

— c(OpMHUPOBAHHOCTh YMEHUM XapaKTEPHU30BaATh (OMUCHIBATH) OOINE XUMHUCCKHEC
CBOMCTBA HEOPTaHUYECKUX BEHIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPKIAThH CYIIECTBOBAHUE
TeHETHYECKOM CBS3UM MEX]y HEOPraHWYECKUMMH BEIECTBAMHM C IOMOIIbIO YpaBHEHUMN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

— c(OpMUPOBAHHOCTh YMEHHUS KIACCU(DUIMPOBATH XUMHUYECKHE PEAKIHUHU IO
pa3TUYHBIM MPU3HAKaM (YUCIY U COCTaBY PEarupylonIux BEMIECTB, TEIIOBOMY A dexTy
peakiuy, N3MEHEHHUIO CTETICHEW OKHUCIICHHUS DJIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIACTHIO
KaTaJn3aropa);

— c(OpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIIMM PA3IMYHbBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIC YpaBHEHUS PeaKluii HOHHOTO OOMEHA, YUUThIBas YCIOBUS, MPU
KOTOPBIX 3TH PEAKIINU UAYT JI0 KOHIIA;

— c(OpMUPOBAHHOCTh ~ YMEHHMH  TPOBOAUTH  PEAKIUHU,  MOATBEPKIAIOLINE
KaueCTBEHHBI COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH OIMBITHHIM
MyTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUUECKHUX BEILIECTB;

— c(OpMHUPOBAHHOCTh ~ YMEHUW  paCKpbIBaTh  CYIIHOCTb  OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTAaBJICHUS SJIEKTPOHHOrO OajlaHca 3TUX
peaKuui;

— c(OpMUPOBAHHOCTh YMEHHUH OOBICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMU
peakiy OT Pa3IUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XUMHYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [latense);

— c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUUECKHUE MPOIECCHI, JICHKAITUE
B OCHOBE TMPOMBIIUICHHOTO TMOJYy4Y€HUSI CEpPHOW KHUCJIOThI, aMMHaka, a TaKxke
c(hOpPMHUPOBAHHOCTh MPEACTABICHUN 00 OOIMMX HAYYHBIX MPHUHITUIAX M DKOJOTHUYECKUX
npo0eMax XUMHUYECKOTO MTPOU3BOICTRA;

— c(OpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIUUCICHUS C HCIOJIH30BAHUEM
MOHSATUSI «MAcCOBasi JOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Tra3oB MpHU
XUMHUUYECKUX PEAKIMIX, MAaCChl BEIIECTBA WU 00bEMA Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCE WIK 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TETIOBOTO
ahdexTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB, MPEBpAIICHUS U
COXpPAHEHUS SHEPTHH;

— c(OpMHUPOBAHHOCTh yYMEHHUH COONIOAATh TpaBUia TOJB30BAHUS XUMUYECKOU
MOCY/I0M U JIa0OpaTOPHBIM 000PYIOBaHUEM, a TAKXKE MpaBujIa OOpaIeHus ¢ BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIMSIMU IO BHITIOJTHEHHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB,;

— c(OpMUPOBAHHOCTh YMEHHMH TIUIAHUPOBATh U  BBINOJHATH  XUMHUYECKUUN

OKCIICPUMCHT (pasnonceHHe MEpoOKCHZia BOAOPOJa B IMPHCYTCTBUU KaTajin3aTropa,
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ompeaeseHue Cpebl PACTBOPOB BEIIECTB C IMOMOINBIO YHUBEPCATBHOTO HWHAMKATOPA,
BIIUSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIMH, PEAKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKIMU Ha cyib(at-, KapOOHAT- U XJIOPU-AHUOHBI, Ha KATHOH
aMMOHMUSI, PELIEHUE FKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «Metamib» 1 «Hemeramnsi») B
COOTBETCTBUHU C MPAaBHJIAMU TEXHHUKH O€30MaCHOCTH NMPHU OOpAIllleHUU C BELIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHUEM, MIPEJICTABISITh PE3YIbTAThl XUMHUUECKOTO IKCIIEPUMEHTA
B (hopme 3amucu ypaBHEHHUI COOTBETCTBYIOIIMX peakluii U (GOpPMYIUPOBATH BHIBOJBI Ha
OCHOBE 3THX PE3YyJbTATOB;

— c(OpMHUPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  AHAJU3UPOBATh  XMMHUYECKYIO
uHbOpMaIINIO, TOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBAa MAaCCOBOM KOMMYHUKAIIUH,
WHTEpHET U IpyTruXx);

— c(hOpMUPOBAHHOCTH YMEHUH co0Jo1aTh MpaBuia 3KOJIOTUYECKH
1€JIECO00PA3HOTO TIOBEAEHUSI B OBITY U TPYIOBOM JAEATEIBHOCTU B IIEJIAX COXPaHEHMS
CBOETO 3/I0POBBS U OKPY’KAOIIEH PUPOIHOM CPENIbl, OCO3HABATh ONACHOCTH BO3JCHCTBUS
Ha JKMBBIE OPraHU3MbI OIPEICIEHHBIX BELIECTB, MOHMMAas cwmbici mnokazarens [IJIK,
NOSICHATh Ha TMpUMEpax CrnocoObl YMEHBIICHHWS W TNPEJOTBPAICHHS HX BPEIHOIO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA.

TemaTuyeckoe IAHUPOBAHUE
C YKa3aHHEM KOJIHYeCTBA aKaJeMUYECKHX YaCOB,
OTBOJAUMBIX HA OCBOCHHE KAKA0M TeMbl Y4eOHOI0 NpeIMeTa U BO3MOKHOCTh
HCI0JIb30BAHMS 110 ITOM TeMe JIeKTPOHHBIX (LG POBBIX) 00pa3oBaTeIbHBIX
pecypcoB, B TOM YHCJIe C Y4eTOM pado4eil MPpOrpaMMbl BOCIIUTAHUA®

10 xnace
DJIeKTPOHHBIE
Ne Koa-Bo u@ppoBbIe
Tema ypoka DJ1eMeHTBI COJePKAHUS (cpp )
n/n 4acoB o0pa3oBaTe/bHbIE
pecypcehbl
Pazgen 1. TeopeTnyeckne 0OCHOBbI OPraHMYeCKOM XHUMHH
IIpeamer OpraHMyYecKOd XUMUMU:
€€ BO3HMKHOBEHHME, pa3BUTHE U
3HaYeHHWEe B TMOJYYEHHUH HOBBIX
IIpeamer
. BEUIECTB W MarepuayioB. Teopus
OpraHUYEeCcKOi
CTpOEHUS OpPraHUYECKUX
xumuu. Teopus N N T
coenuHennit A. M. bytieposa, e€ |https:/lib.myschool.
1.1 CTPOCHUS 3
OCHOBHbBIE nosoxenws. | edu.ru/content/5445
OPTAHHHACEIHX CrpykTypHBIE bopmyIbI
coennHeHnl A. M. PYKTYD PMY
opraHuuyeckux pemiecTB. ['omonorus,
byrneposa
n3oMepus. XuMHUYEcKass CBSI3b B
OpraHMYECKUX  COCMHEHUSX  —
OJINHApHBIE U KPATHBIE CBSA3H.
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[IpencraBnenue 0

KJIaccu(uKauu OpPraHUYECKUX
BEIIIECTB. Homenknarypa
OpPraHUYECKUX COEMHEHUI
(cucremaTuveckas) ¥ TPHUBHAIBHBIC
HA3BaHUS BAKHENIINX
npeJicTaBuTeNen KJIACCOB
OpPTaHUYECKUX BEIICCTB.

DKCcrnepuMeHTaIbHbIE METO/IbI
U3YYCHUS BEIICCTB " 1754
MPEBPAILICHUI:

I[CMOHCTpaHI/II/II O3HaKOMJICHUE C
O6pa3L[aMI/I OpraHNYC€CKHUX BECIICCTB
U MaTepuajlaMmu Ha HUX OCHOBC;

OTIBITHI o TIPEBPAICHHUIO
OpTraHN4YCCKUX BCIICCTB npu
HarpeBaHUuU (maBieHUE,
00yrJIMBaHUE U TOPEHUE).
JlaGopaTopHbie OTIBITHI:
MOJICIIMPOBAHHE MOJIEKYJT

OPraHn4YCCKUX BCIICCTB.

Pa3nen 2. YrieBoaopoabl

2.1

[IpenenbHble
yIJI€BOAOPOABI —
aJIKaHbl

AJKaHBI: COCTaB U CTPOCHHE,
rOMOJIOTUYECKUM psif. MeraH u 3TaH
—  IpOCTEHIIHE  IPEACTaBUTEIU
ANKaHOB: (U3UYECKUE U XUMHUECKUE
CBOMCTBA (pEaKklUU 3aMEIICHUS] WU
TOpEeHHsI), HAXOXKJEHHE B TMPHUPOJE,
MOJIyYE€HUE U IPUMEHEHHE.

https://lib.myschool.

edu.ru/content/5447

2.2

Henpenensasie
YIIA€BOAOPOIBL:
AJIKCHBI, AJIKAJUCHBI,
AJKWHBI

ATIKEHBI: COCTaB M CTPOEHHE,
TOMOJIOTUUECKUN psf. OTWIEH |
IIPOIUJIEH — pocTeimme
IpeJICTaBUTENN AJIKEHOB:
¢du3nyeckre U XMMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS,
raJloOr€HUPOBAHUS, THJIpaTalyH,
OKHCJIGHHS U  TOJIMMEpHU3aIUN),
MIOJIyYE€HUE U IPUMEHEHHE.

Ankamuensl:  Oyraguen-1,3
MeTunoyraaues-1,3: CTPOCHHE,
BAKHEHIINE XUMHUYECKHE CBONCTBA
(peakuus MOJIMMEPU3AITIH ).
[Tonyyenue CUHTETUYECKOTO
KaydyKa ¥ pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH
CTpPOEHMS, TOMOJOTMYECKMH  psA.

Aueruiex — MIPOCTENIINN
IIPEJICTABUTENDb  AJIKMHOB:  COCTaB,
CTpOEHUE, buzmveckue u

XMMUYECKHE CBOMCTBa  (peakuuu
TUAPUPOBAHUS,  TaJOT€HUPOBAHUSA,
rUApaTaliy, TOPEHUs), IOJIYYEHNUE U

https://lib.myschool.

edu.ru/content/4708
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MIPUMEHEHHUE.

2.3

ApomaTudeckue
YTJIIE€BOIOPObI

ApeHbl. benzou: COCTaB,
CTpOEHHUE, busnueckue u
XUMHYECKHE CBOMcTBa  (peakuuu
TAJIOTCHUPOBAHUST W HUTPOBAHUSA),
noJiyueHue U npumenenue. Tomyod:
COCTaB, CTpOeHHe, (U3HUYECKHE H
XUMHYECKHE CBOIlcTBa  (peakiuu
TAJIOTCHUPOBAHUS W HUTPOBAHUSA),
MOJTyuYeHue u MIPUMEHEHHUE.
Toxkcu4HOCTh apeHoB. ['eHeTH4ecKas
CBSI3b  MEXKJy  YIJIEBOAOPOJAMH,
MPUHAUISKAIIMMH K Pa3JIMYHBIM
KJIACCaM.

https://lib.myschool.
edu.ru/content/14263

2.4

[Ipuponusie
UCTOYHUKHU
YIJIEBOAOPOAOB U UX
nepepaboTka

IIpupoaHbii ra3 W IOIYTHBIE
HedrsHapie rasel. Hedtp m e
MPOUCXOXKICHHUE. Crioco6b1
nepepaboTKu  HEPTU: TEepPEroHKa,
KPEKUHI (TepMHUUECKU,
KaTaJIMTUYECKUH), UPOJIU3.
[TpoxykTsl mepepaboTKu HEeDTH, WX
IPUMEHEHHE B MPOMBIIUICHHOCTH U
B Opiry. KameHueni yromp u
HIPOAYKTHI €ro nepepaboTKH.

OKCrepuMEHTaJIbHbIE METOBI
U3y4eHUS BEIIIECTB U ux
IIPEBPALLCHUI:

JleMoHCcTpanuu: 03HAKOMIJIEHHE C
o0Opa3laMu IJIaCTMAacc, KaydyKoB HU
pe3unbl, koutekuun «HepTp» n
«YT0Ib», MOIETUPOBAHHE MOJIEKYII
YIJI€BOI0POIOB "
raJoreHONpPOU3BOTHBIX.

[TpakTnueckue paboThI:
«[lomyuenne »TuieHa W U3y4EHUE
€ro CBOMCTBY.

Pacuérnbie 3anaun.

Bbruncnenuss 1o ypaBHEHHUIO
XMMUYECKON  peakiuu  (Macchl,
00béMa, KOJIMYECTBA HCXOIHOI'O
BEIIECTBA WM MPOAYKTa PEAKLUHU MO
HU3BECTHBIM macce, 00BEMY,
KOJIMYECTBY OJHOIO H3 MCXOAHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIMH).

https://lib.myschool.
edu.ru/content/5444

Pa3nen 3.

Kucaopoaconep:kanme opraHuuecKue coeTnHEHUsI

3.1

Cruprel. eHon

IIpenenbHbIe OJIHOATOMHBIE
cupTel. MeTaHON WM JTaHON:
CTpOEHHUE, buznueckue u
XUMHUYECKHE CBOWCTBAa (PEaKIuu C
AKTUBHBIMU MeTallJIaMH,
rajoreHoBOIOPOIaMHU, ropeHue),
npuMeHeHne. BonoponHele  cBsi3u

https://lib.myschool.
edu.ru/content/4065
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MEXKIY  MOJEKYJaMH CIIUPTOB.
JleicTBue MeTaHOJIa U 3TaHOJA Ha
OpraHu3M YeJIOBEKa.

MHoroaromHsie CHHUPTEHL.
OTUIICHTTIUKOJIb U TJINLEPHH:
CTpOECHHUE, busnueckue u
XUMHUYECKHE CBOICTBa

(B3auMoOeHCTBUE CO  IEIOYHBIMH
MeTaJlJIaMH, KadeCTBEHHAs peakius

3.2

AJbOeruas!.
Kap6oHoBbIe
KHACIOTHI. CII0KHBIE

3¢upsI.

Ha MHOI0aTOMHBIE CIIUPTHI).
[eiicTBue Ha OpraHusM 4eJIOBEKa.
IIpumeHeHune [JIMLEpUHA u
STUJICHTJIUKOJISL.

@eHONI:  CTPOCHUE  MOJIEKYJIBI,
buznyeckue u XUMHUYECKHE
CBOMCTBA.

Toxkcu4HOCTH ¢beHona.
[Tpumenenue penona.

Anpaerusl u KETOHBI.
dopManpaerun, aleTalIbACTU:
CTpOEHHE, ¢busnyeckue u

XUMHYECKHE CBOWCTBA  (peaKiuu
OKHCIEHMsI U  BOCCTAHOBJICHMUS,
KAueCTBEHHbIE PEAKIIUN), TOy4eHHE
U IPUMEHEHHE.

OaHOOCHOBHBIE npeieabHbIe
KapOOHOBBIE KHMCIOTHl. MypaBbHHas
U YKCYCHas KHUCJIOTBI: CTpOEHHE,
du3nyeckre U XMMUYECKHE CBOMCTBA
(coiicTBa, oOmmMe s Kiacca
KUCJIOT, peakuus »3Tepudukanum),
MOJIy4YeHue u IIPUMEHEHHUE.
CreapuHOBas U OJIEMHOBAsE KUCIIOTHI
KaK MIPECTaBUTENN BBICIITNX
KapOOHOBBIX KHMCIOT. MblIa Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IENCTBUE.

CrnoxHble 3¢upsl KaK
IPOM3BOJIHBIE KapOOHOBBIX KHUCIOT.
['unponus cinoxHbIX 3¢upoB. Kupsl.
I'mppomus  xupos. IIpumenenue
KUpoB. bruonornueckas poib JKUPOB.

https://lib.myschool.

edu.ru/content/1494
5

3.3

YrneBoasl

VYrineBonnl: COCTaB,
KJaccu(uKanus yrieBofoB (MOHO-,
- W ToimMcaxapuisl). [mrokoza —
MPOCTEUILIHI MOHOCaXapumI:
OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
buznyecKre 1 XUMUYECKIE CBOHCTBA
(B3aUMOJICHCTBHE C THAPOKCHUIOM
Meau(Il), okucieHMe aMMHUAYHBIM
pactBopoM  okcuaa  cepebpa(l),

https://lib.myschool.

edu.ru/content/1557
2
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BOCCTaHOBJICHHE, OpoxeHue
TJIIOKO3bI), HAaXO0XJIEHUE B TMPHUPO/IE,
IpUMEHEeHUEe, OUOJIOrHYecKasi poJib.
®ortocunre3. Ppykro3za Kak HU30MeEp
TJIFOKO3BI.

KpaxmMan wu nemmonosa Kak
npupoanbie nonuMmepsl. CtpoeHue
Kpaxmaina u LIEJUTIOJIO3BI.
dusznyeckue u XUMHUYECKHE
CBOIicTBa  KpaxMaia  (THApOJIU3,
KaueCTBEHHAs pEaKklUs C HOJIOM).

OKCepUMEHTAJIbHbIE METOBbI
U3Y4CHHUS BELICCTB u nx
IIPEBPALLCHUI: [IPOBEJICHHUE,
HaOroeHne u OIMCaHUE
JIEMOHCTPALMOHHBIX OIIBITOB:

TOpeHHe CIHUPTOB, KaueCTBEHHbBIC
peaKkuuu  OJHOATOMHBIX  CIIUPTOB
(okucneHHMe ~ JTaHOla  OKCHAOM
meau(Il)), MHOroaroMHBIX CHUPTOB
(B3auMojielicTBUE  TIHUIEPUHA  C
ruspokcunom menu(ll)), anpaerunos
(oKHCIIeHne aMMHAaYHBIM PAacTBOPOM
okcuma cepebpa(l) u rugpoxcumom
meu(Il), B3auMopeiicTBre Kpaxmana
c HOJIOM), MIPOBEACHUE
MPaKTUYECKOW paboOTHI:  CBOWCTBA
pacTBOpa YKCYCHOM KHUCJIOTHI.

PacuérHrble 3amaumn.

Beluucienuss 1o ypaBHEHHIO
XUMHUYECKON  peakiuu  (Macchl,
00béMa, KOJIMYECTBA  HCXOIHOI'O
BEIIECTBA WU MPOJYKTa PEAKIHH TIO
HU3BECTHBIM macce, 00BEMY,
KOJIMYECTBY OJIHOTO H3 HCXOJHBIX
BEIIECTB UM MPOAYKTOB PEAKIIHH).

Pa3nen

4. Azorcoa

CpKalue OPrauHnvdeCKue COCAMHCHUs

4.1

AMUHBI.
AMUHOKHUCIOTEL.

benxkn

AMHMHOKHUCIIOTHI KaKk aM(OTepHbIE
OpraHMYECKHE COEIMHEHMUS.
dusnyeckue U XUMHUYECKHE
CBOIICTBa aMHUHOKHCIIOT (Ha MpUMeEpe
rynrHa). bruonornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuast.

benku KaK TPUPOTHBIE
BBICOKOMOJIEKYJISIPDHBIE COEUHEHMUS.
[TepBuuHas, BTopudHast U TPETHUIHAS
CTpyKTypa OenkoB. XHMHUYECKHE

CBOICTBa OeNKOoB: TUAPOIIU3,
JIeHaTyparus, KayeCTBEHHbIE
peakiuu Ha OCTTKH.
DKcrepuMeHTalIbHbIE METO/bI
HN3YUCHUA BCIICCTB n nux

https://lib.myschool.

edu.ru/content/1528
3
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MpeBpalleHuii:  HAOMIOACHUE |
OTIFICaHUE JIEMOHCTPAIIMOHHBIX
OMBITOB: JICHATYpalusi OCJIKOB IpH
HAarpEeBaHWHM, I[[BETHBIC  PEaKIMH
OCJIKOB.

Pa

31es1 5. BoicokoMoJIeKyJIsIpHBIE COeTHHEHHS

5.1

[ImacT™Macchl.
Kayuyku. Bonoksna.

OcCHOBHBIE IHOHATHUA XUMHUHAU
BBICOKOMOJICKYJISIPHBIX COCIMHEHUI:
MOHOMEp, IIOJIUMEp, CTPYKTYPHOE
3BEHO, CTENCHb IIOJIMMEPH3aLuH,
cpemHss ~ MOJEKyJIsIpHas  Macca.
OcHoBHEBIE METOIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI
- HOJUMEpHU3aIHs
MOJIMKOHICHCAITHSI.

DKcIepUMEHTaIbHbIE METOJIbI
HN3YUCHUA BCIICCTB u ux
NpeBpallleHUi:  O3HAKOMJICHHE C
oOpa3zuamu IIPUPOJIHBIX u
MCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAcC, Kay4yKOB.

" https://lib.myschool.

edu.ru/content/4709

Hroro:

34

11 kaace

n/n

Tema ypoka

Koa-Bo
JacoB

DJ1eMeHTBI CO/IePKAHMS

DJIEeKTPOHHBbIE
(uudpossbie)
oOpa3zoBaTe/ibHbIE

pecypcsbl

Pa3znen 1. Teoperuueckue OCHOBbI XUMHMU

11

CrtpoeHue aToma.
Ilepuoanueckui
3aKOH U
[Iepuonnueckas
cucreMa
XUMHYECKHUX
anemenToB J[.1.
MenneneeBa

XUMHYECKUN  3IEMEHT. ATOM.
SAnpo aToma, U30TOMBI. DIEKTPOHHAs
00o0J10uKa. DHEPreTuYeckre ypoBHH,
MOlypOBHU. ATOMHBIE OpOUTaNH, S-,
p-, d- omementsl. OcoOeHHOCTH
pacupeneneHuss  AJIEKTPOHOB IO
opbutansM B aToMax 3JIEMEHTOB
IIEPBBIX YEeTBIPEX IIEPUOIOB.
DneKTpoHHAas KOH(pUTrypauus
aTOMOB.

Ilepuonnueckuit
[Tepnonnueckas
XUMHUYECKHX  DJIEMEHTOB
Menpeneesa.
MIEPUOTUYECKOTO
ITepuoanueckoit
XUMHYECKHX  DJIEMEHTOB
Menneneesa c
TeopHuen CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U

3aKOH u
cucrema
. W
CBs13b
3aKOHA "
CHCTEMBI

I W

COBPEMEHHOM

https://lib.myschool.ed

u.ru/content/16203
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o0pa3yeMpIX HMH  TPOCTBIX |
CJIOKHBIX BEIIECTB MO Tpynnam Hu
MepUOJIaM. 3HadeHue
MEePUOIUYECKOr0 3aKOHA B Pa3BUTUU
HayKH.

OKCHepUMEHTAJIbHbBIE METO/bI
U3Y4CHHUS BELICCTB u nx
IIPEBPALLCHUI:

JleMoHCTpauuu: BHIbBl  TabIuUI]
«IIepnoanyeckas cucreMa

XHUMHUYECKHX 3JIEMEHTOB J.N.
MenneneeBa»

1.2

CrpoeHue BelecTna.
MHoroob6pasue
BEIIECTB

Ctpoenue BEIIIECTBA.
XumMudeckas CBSI3b. Bunnl
XUMHUYECKOH CBsI3W  (KOBaJCHTHAs
HEMOJISIpHAsT W TIOJISIpHAsi, MOHHAs,
MeTaJlJIn4ecKast). MexaHu3Mbl
00pa3zoBaHus KOBQJICHTHOM
XUMUYECKON CB3W (OOMEHHBIH H
JIOHOPHO-aKLENTOPHBIH).
Boaoponnass cBsizb. BaneHTHOCTB.
DNeKTpoOoTpULaTebHOCTh. CTEneHb
okucieHusa. VIOHBI: KaTHOHBI H
AQHUOHBI.

BemectBa  MONEKyJISIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS. 3aKOH
MIOCTOSIHCTBA  COCTaBa  BEILIECTBA.
Turbel KpUCTAUIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTBa BEILIECTB OT
THIIA KPUCTAIIINYECKON PEIIETKH.

ITonstue 0 JUCTIEPCHBIX
cucremax. McTuHHBIE U KOJJIOUIHBIC
pacTBOPBIL.

MaccoBasgs oyl Bemecrsa B
pacTBope.

Knaccugukanus HeopraHudeckux
COCIMHECHU. Homenkinarypa
HEOPraHUYECKUX BEIIIECTB.
I'enernyeckas CBSI3b
HCOPTaHUYCCKUX BCIIIECTB,

MMpUHAJICIKAIIUX K Ppa3jInIHbIM
Kj1accaM.

OKCHepUMEHTAJIbHbBIE METO/IbI
N3y4YEeHUs BEIIECTB u ux
[IPEBPALLECHUI:

JleMoHCTpamuu: MOJIEITH

KPUCTAJUIMYECKUX PELIETOK.

PacuérHpie 3amaum: pacdersl ¢
UCIIOJIb30BaHUEM MIOHATUH
«MaccoBasi  JOJIsl  PacCTBOPEHHOIO
BEILECTBAY.

https://lib.myschool.e

du.ru/content/15976
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Xumuueckas peakuus.
Knaccudukanus XUMHYECKUX
peakuuii B  HEOPraHUYECKOW U
OpraHU4YeCcKon XUMHH. 3aKoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH
COXpaHEeHUs u MIPEBPAIICHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CxopocTh peakiuu, ed
3aBHCUMOCTh oT pa3IMYHBIX
dakropoB. OOpaTuMbie pEAKIIUU.
Xumuueckoe paBHoBecue. DaKkTopsbl,
BITUSIIOIINE Ha COCTOSIHUE
XUMHUYECKOro paBHoBecus. [IpuHimn
Jle larense.

DJIEKTPOIUTHYECKAS
qucconmanus. CunbHble M Ccla0bie
AJIEKTPOIUTHI. Cpena BOJIHBIX
pacTBOpPOB BCIIIECTB: KHCIas,
13 XuMH4ecKue 6 Hel/gﬁiﬁ;ﬁ:ﬁ;g{?ﬂmﬂ' https://lib.myschool.e
peakiuu du.ru/content/16149
BOCCTAHOBUTEJIbHBIC PEAKIIUU.
DKCIepUMEHTaIbHbIE METO/bI
M3y4YeHUs BEILIECTB H uX
IIPEBPAILCHUI:
JleMoHCTpamuu: pa3iioKeHue
MEepOKCUAA BOJIOPOJA B IPUCYTCTBUHU
KaTajau3aTopa.
JlaGopaTtopHbie OTIBITHI:
MPOBEJICHUE  PEaKIMd  HMOHHOTO
o0MeHa; onpeaeneHue cpeasl
pacTBOPOB BEILIECTB C IOMOIIBIO
YHUBEPCATHHOTO UHAUKATOPA.
[TpakTnyeckue paboTel «BnusHue
pa3aNyYHbIX (AKTOPOB Ha CKOPOCTH
XUMUYECKON pEAKIIUNY.
Pacuértnpie 3amaun.
Pacuérnl o YpaBHEHUAM
XUMHUYECKUX PEaKUUid, B TOM YHUCIE
TEPMOXUMHYECKUE PACUETHI.
Pa3nen 2. Heoprannueckasi Xumusi
Merannel. Ilonoxenue MeTasioB
B [Iepnonnueckon cucreme
XUMHYeckux daemednTtoB J. N
Menneneena. OcobeHHOCTH )
CTPOEHHUSI DJIEKTPOHHBIX 000JI0YEK hitps://lib.myschool.e
du.ru/content/5110
21 MeTarinL 6 aTOMOB MeTaJEJIOB. O061mmme
dbusznyecKkue CBOICTBA METaJUIOB. https:/lib.myschool.e
Crinaser METAIUIOB. | 4 ru/content/14564
DNEKTPOXUMUYECKUN pan
HaIpsKEHUN METaJIOB.
XuMH4yeckue CBOMCTBaA

BaOXHEHIINX  MeTauloB  (HaTpHii,
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KaJIni, KaJIbIIHH, MarHui,
ATIOMUHUM, IMHK, XpOM, 3JKEIIE30,
MeJb) U X COSAMHEHUM.

OO0mme  crmocoObl  MOTyYSHHS
MeTauioB. [IpuMeHeHne METalJIoB B
OBITY U TEXHUKE.

DKCcrnepuMeHTaIbHbIE METO/IbI
U3YYCHUS BEIIICCTB u 170'¢
MPEBPAILICHUI:

JleMoHCTpauu: KOJUIEKLUSI
«MeTaisl U CIUIaBbI»

JlaboparopHbie OTIBITHI:
B3aMMOJICIiCTBHE TUIPOKCHUIA

ATIOMUHHS C PacTBOpPaMH KHUCJIOT H
1Ie04eid, KaYeCTBEHHBIC PEaKIMU Ha
KaTHOHBI METAJIJIOB.

[TpakTuyeckue paboThI:
«Pemenue AKCIIEPUMEHTAITLHBIX
3aja4 1o TeMe «MeTauibi».

Pacuérnbie 3agaumn.

Pacuérnr MaccChl (06BEMma,
KOJIMYECTBA BEIIECTBA) IMPOIYKTOB
peaKIMK, €CIIM OJIHO W3 BEIIECTB
UMEET MPUMECH.

2.2

HewmeTtamnsl

Hewmeranmsl. ITonoxxenue
HeMmeTauioB B Ilepuoamueckoit
CHCTEME XMMHMYCCKUX D3JIEMEHTOB /.
HU. MeHgeneeBa W OCOOCHHOCTHU
CTpO€HUsS  aTOMOB.  Du3nYecKue
CBOIICTBa HEMETAJIOB. AJIOTPONHMS

HEMETAIIJIOB (Ha npuMepe
Kuciopona, cepbl, (Qochopa wu
yriepoja).

XuMu4yecKkue CBOICTBA
BaXHEHIIINX HEMETAIJIOB

(ramoreHoB, cepsl, azora, docdopa,
yriaepoaa W KpPeMHHS) M HUX

COoeTUHEHNN (OKCHI0B,
KHUCJIOPOACOAEPKAILMNX KHUCIIOT,
BOJIOPOJHBIX COCTUHEHH ).

IIpumeHeHue BAKHEUIIINX
HEMETAaJJIOB B UX COCTUHEHUH.

DKCIepUMEHTaIbHbIE METObI
W3yYCHUS BEIIECTB H X
[IPEBPALLECHUI:

JemoHCTpanuu: o0pa3ip

HEMETAJUIOB; B3aUMOJAECHCTBHE Mean
C Aa30THOM KHCIIOTOM pa3InYHON
KOHIIGHTPAIUH.

JlaGopaTopHbie OTIBITHI:
Ka4eCTBEHHbIE PEaKIMM Ha AHUOHBI
N KaTUOH aMMOHUH.

https://lib.myschool.e

du.ru/content/14632
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[TpakTrueckue pabOTHI:

«PemeHne  3KCTIEPUMEHTAIBHBIX
3ajad 1o reme «Hemeramibim.

PacuérHple  3amauM:  pacdersl
Macchl BellecTBa WM 00beMa razoB
o U3BECTHOMY KOJINYECTBY
BElIeCTBa, Macce uiIu o0BeMy
OJTHOTO M3 yYacCTBYIOIIMX B PEAKIHH
BEIIIECTB; pacyeThl Macchl (00beMma,
KOJINYECTBA BEIECTBA) MPOIYKTOB
peakiuu, ecid OJHO U3 BEUIECTB
UMeeT IPUMECH.

Heopranuuecknue u opraHu4eckue
KHUCIIOTBL. Heopranunueckue u

Cas3b OpraHUYeCKHe OCHOBAHUSI.
23 HEOPraHWYECKUX U 2 AmdotepHbie Heopranuwdeckue W |https://lib.myschool.e
OpPraHUYECKUX OpraHuydeckue coenuuenus. | du.ru/content/15475
BELIECTB ['enernueckas CBSI3b
HEOPraHMYECKUX U OPTraHUYEeCKUX
BEIIECTB.
Pa3nes 3. Xumus u )KU3Hb
Ponp xumum B oOecnedeHuu
HKOJIOTMYECKOM, IHEPreTHYecKod Hu
MUIIEeBOH 0€30MacHOCTH, Pa3BUTHUU
MenuiuHbl. [loHsATHE O Hay4YHBIX
METOJaX TMO3HAHHWS BELIECTB U
XAMHUYECKUX PEaKIUM.
[IpencraBnenus 00 001X
Hay4HBIX MIPUHITUTIAX
MPOMBILIUIEHHOTO MOJTy4YEeHUs
Ba)XKHEUIIINX BEIIECTB.
YenoBek B MHpE BELIECTB H
MaTepHasoB: BaXKHeIIne )
3.1 XUMHUS U )KU3Hb 4 CTpOETCJ‘IBHHe MaTEepUaJbl, https://lib.myschool.¢
du.ru/content/15700
KOHCTPYKLMOHHbIE MaTepHuabl,
KpackH, CTEKJIO, KEepaMHUKa,
MaTepuaibl A8 DJIEKTPOHHUKH,
HaHOMaTepHallbl, OPraHUYECKUE W
MUHEpaIbHBIE YI0OPEHUSI.
XuMHST M 30pOBbE YEJIOBEKa:
npaBuIIa MCIIOJIb30BaHUs
JIEKAPCTBEHHBIX npenaparos,
npaBuIIa 6e30MmacHoro
HCIIOJIb30BaHUS npenaparoB
OBITOBOII XVMMHWH B IIOBCEIHEBHOI
JKU3HM.
Hroro: 34

* VYyer pabouedt mporpaMMbl BOCIUTAHHS B TEMaTUYECKOM TUIAHUPOBAHUU

pabouux mporpamMm yuyeOHBIX MPEeIMETOB yTBep:KAaeTcs mpukazoM aupekropa MbBOY

COII Ne 55 na texymuii yueOHbIN roa He mo3aHee 31 aBrycra.
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