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IHOACHUTEJIBHASA 3AIIMCKA

IIporpamma 10 XUMUM Ha YypOBHE cpeaHero oOmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «0O6 oOpasoBanun B Poccuiickoit
®enepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOGHMs (eaepaibHOH 00pa3oBaTeIbHONM MPOrpaMMbl
cpennero obmero oo6paszoBanus (POII COO), mpencraBineHHbIX B DenepalibHOM TOCYIapCTBEHHOM
obpazoBatensHOM cranaapte COO, ¢ yuérom Konuenmnuu npenogaBanus yueOHOro rmpeamMera « XuMus»
B oOpasoBareibHbIX  opraHm3auusax Poccuiickoii ~ ®Depepanuu, peaau3ylONMX  OCHOBHBIC
oOpa3oBaTeNbHbIE IIPOrpaMMbl, M OCHOBHBIX MOJOKEHUH «CTpaTeruu pas3BUTUS BOCIHMTAaHUS B
Poccuiickoit ®denepaunu Ha nepuof ao 2025 ronay (Pacnopsixenue [Ipasurenscta PO ot 29.05. 2015
Noe 996 - p.).

OcHOBY MOJIXOAOB K pa3pabOTKe MporpamMmbl MO XHMHH, K ONPEACICHUIO OOIIeH CTpaTeruu
00y4yeHHMs, BOCIIMTAHUS U Pa3BUTHs 00YUAIOIUXCs CPeICTBAMU yueOHOro npeamMeTa «Xumus» uist 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHIentyanpHble mnosnoxkeHuss d®rOC COO o
B3aMMOOOYCIIOBIEHHOCTH 1LieJIel, COJep)KaHus, pe3yibTaToB OOy4deHHs U TpeOOBaHUH K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3zoBaHME, MOJIy4aeMOe BBIIYCKHHKaMHU 001e00pa3oBaTeIbHON OpraHu3aluy,
SBJIIETCS. HEOTHEMIIEMOM YaCThIO X 00pa30BaHHOCTU. OHO CIIYKHUT 3aBEPIIAIOIINM 3TAllOM pealn3alun
Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYLIMX LEJIOCTHOM cHucTeMme
XMUMHAYECKOro 00pa3oBaHUs. JTH IEHHOCTH KacaloTCs MO3HAHMS 3aKOHOB HPUPOIBI, (OPMHUPOBAHHUS
MHUPOBO33pEHUS U O0IIeH KyJIbTYpbl YEJIOBEKa, a TAKXKE SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3[I0pPOBBIO U HIpPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydaIOIIMXCS HA
YPOBHE cpellHero o0Iiero odpa3zoBaHUs CpeICTBAMM Y4eOHOro npenMera «XUMUS», COJEpKaHHE U
MOCTPOSHHE KOTOPOTO OMpEENICHbl B MPOTPaMMe M0 XMMHUHU € YYETOM CIeHU(pUKH HAYKH XUMHUH, €€
3HA4YeHUs B MO3HAHUM IPUPOBI U B MAaTEpHAIbHOMN JKU3HU OOILECTBA, a TAKXKE C yUETOM 00X Lesel 1
MPUHITUIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro oomiero oOpa3oBaHUs B
Poccuiickoit denepanuu.

XuUMHSI KaK JJIEMEHT CHCTEMBl E€CTECTBEHHBIX HAyK HUIpPaeT OCOOYI0 pOjb B COBPEMEHHOM
LIUBWIN3ALMU, B CO3JaHUM HOBOW 0a3pl MaTepHajabHOM KyibTypbl. OHa BHOCHT CBOM BKJAj B
(GbopMHpOBaHHE PAIMOHAIBHOIO HAYYHOTO MBIIUIEHUS, B CO3/IaHUE IIEIOCTHOIO MpPEJCTaBICHUS 00
OKpY’KaloIleM MUpe Kak O €JUHCTBE NMPHUPOJIBl M YeI0BeKa, KOTopoe (hopMupyercs B XMMHUU Ha OCHOBE
MTOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIEr0 MUPa, OCO3HAHMSI B3aUMOCBS3H MEX]Ly CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU IPUMEHEHHUS.

TecHo B3auMOEHCTBYSI C APYTUMHU €CTECTBEHHBIMU HAYKAMU, XUMUS CTajla HEOThEMJIEMON YacCThIO
MHUPOBOU KYJIbTYpbl, HEOOXOJUMBIM YCIIOBHEM YCIIEHIIHOIO TPYyJa U KHU3HHM KaXKAOTro 4YjeHa OOIIecTBa.
CoBpeMeHHass XUMHUSl Kak HayKa CO3UJaTebHas, KaKk HayKa BBICOKMX TEXHOJIOTHMN HampaBiieHa Ha
peleHye riao0anbHbIX Npo0aeM YCTOWYMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPbEBOM, SHEPreTUUYECKOH,
MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTU U OXPaHBI 37J0POBBA.

B cootBercTBHM ¢ OOIIMMU LETSIMU M IPUHIMIIAMH CPEIHETo 00IIero o0pa3oBaHus cojepKaHue
npenmMera «Xumus» (10—11 kmaccsl, 0a30BbIil ypOBEHb U3yUE€HUs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO
Ha  OOLIEKYJbTYPHYIO  TMOATOTOBKY  OOydYaroUIMXCs, HEOOXOAMMYI0 MM  JJIs  BBIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHHS] B JKU3Hb COLUYMa, IPOJIOJDKEHUS
00pa3oBaHMs B Pa3IMYHBIX O0JIACTSIX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsgomumMy mpeaMera «XUMHUsS» SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMUsS» U
«O0611as 1 HeopraHuyecKasi XUMHs», OCHOBHBIM KOMITIOHEHTOM CO/IEP)KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOM HAyKH: CCTEMa 3HAHUN MO0 HEOPTraHMYECKON XUMHUH (C BKIIFOUEHUEM 3HaHUN U3 001Iel XUMUN)
u opranuyeckod xumuu. DopMupoBaHHE MAAHHOW CHCTEMbl 3HAaHMHA TP H3YUYEHUH IMpeaMeTra
o0ecrneurnBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCEr0 MHOroo0pa3us BEIeCTB Ha OCHOBE OOIIMX MOHATHI,
3aKOHOB U TEOPUM XUMUH.



CrtpykTypa comepxanusi KypcoB — «Oprannyeckast Xumusi» U «OO011ast 1 HEOpraHuyecKas XUMHU
copMHupoBaHa B MporpaMMme IO XMMHUH HAa OCHOBE CHCTEMHOIO MOJXOAa K HM3YyYCHHIO Y4eOHOIo
MaTepuaiga U OOYyCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHMM Ha OIpeaeTIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYECKOW XMMHUU BEIECTBA PACCMATPHBAIOTCA HA YPOBHE
KJIACCMYECKON TEOpUU CTPOCHHUS OPTaHUYECKUX COCIMHEHHM, a TaK)Ke Ha YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX TPEACTABICHUN O CTpOoeHMH BemiecTB. CBeneHHs 00 M3y4aeMbIX B Kypce BEIECTBax
JAIOTCS B Pa3BUTUHU — OT YTJIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTUYECKH aKTUBHBIX coequHEHHH. B kypce
OpPraHUYECKOM XUMHH TIIOJIy4alOT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMsl NTEpBOHAYAIIbHBIE IPECTABICHNUS O XUMUYECKOU CBSI3U, KJIaCCU(UKAIIMOHHBIX MTPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHS, O XUMUYECKON peaKIiu.

[Tox HOBBIM yTiIOM 3peHHUs B peaMeTe «XUMHsh 0a30BOr0 YPOBHS pacCMaTpPUBACTCS U3YUECHHBII
Ha YPOBHE OCHOBHOT'O 00I1er0 00pa3oBaHusl TEOPETUUECKUN MaTeprall U (PaKTOJIOTUIECKUE CBEICHUS O
BelIeCTBaX M XUMHUYECKOH peakiuu. Tak, B yacTHOCTH, B Kypce «OOmiasi 1 HeopraHuueckas XUMUs»
00y4aromuMcsl TIPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE IEPHOAMYECKOrO 3aKOHA C
OOIIETEeOPETUYECKUX M METOJOJIOTMYECKUX TMO3MUIMM, MIy0Ke MOHITh HMCTOPUYECKOE H3MEHEHHE
(byHKIUH 3TOTO 3aKOHA — OT 0000IIaoIIEH 10 OOBSICHSIOIICH U TIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWM O BaKHEMIIMX BEIIECTBAX, MX COCTaBe, CTPOEHUHU, CBONCTBaX H
NPUMEHEHUH, a TaKXKe O XHMHUYECKUX PEaKUUsAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomnonnsercs B Kypcax 10 u 11 kimaccoB ayieMeHTaMu CoJepKaHusl, UMEIOIIMMH KYJIbTYpPOJIOTUYECKUNA 1
MPUKJIAJHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT NMOHMMAHMUIO B3aHMMOCBSA3M XUMHHU C JIPYTUMHU
HAayKaMH, pPACKpbIBAIOT €€ poJib B I[IO3HABATEIbHOW M TPAKTUYECKOH JEsTeNbHOCTH YeJIOBeKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YB)KEHUS K TPOILECCY TBOPYECTBA B OOJIACTH TEOPUH M IMPAKTHUYECKUX
MIPUIIOKEHUH XUMHH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATH MH(POPMALHUIO W TPUMEHATH €€ yIs
MIOTIOJTHEHUSI 3HAHUM, PEIIeHHs] NHTEJUIEKTYaIbHBIX U 9KCIEPUMEHTAIBHBIX UCCIIEA0BATEIbCKUX 3a7ay.
B nenom conepxanue ydeOHOTrO mpenMera «XHMHUS» TAaHHOTO YPOBHS M3YyUYCHHsI OPHEHTHPOBAHO Ha
dbopMupoBaHHe y 00ydYarOUIUXCSI MHUPOBO33PEHUYECKONH OCHOBBI JIJIsi MOHMMaHUS (Quiiocopckux uaei,
TAaKMX KakK: MaTepUAIIbHOE €JMHCTBO HEOPTraHMYECKOTO W OPraHMYeCKOro MHUpa, 00yCIIOBIEHHOCTh
CBOICTB BEIIIECTB MX COCTAaBOM U CTPOEHHUEM, TO3HABAEMOCTh MPUPOIHBIX SABICHUIN MyTEM dKCIIEpUMEHTA
Y PELICHUs] POTHBOPEUYHA MEXy HOBBIMU (DaKTaMH W TEOPETUYECKUMHU NPEAIIOCHUIKAMH, OCO3HAHHE
pPOJM XUMHMM B PEIIEHUM SKOJIOTMYECKUX MpoOseM, a Takxke MpolieM cOepexeHHs SHEPreTUYEeCKUX
PECypCOB, CHIPBSI, CO3aHUST HOBBIX TEXHOJIOTHIA U MaTEPUAIIOB.

B nnane pemeHus 3ahad BOCHUTAHUSA, PAa3BUTHUA U COLMANIM3ALMU OOYYarOIIMXCS TNPHUHSTHIE
IporpaMMoOil MO0 XHMMHH TOJIXOABI K OINPENENCHUIO0 COJAEPKaHUS W IOCTPOCHUS IpeaMeTra
npeaycMaTpuBaloT (OPMHUPOBAHNE YHUBEPCAIbHBIX YUeOHBIX NEHCTBUH, UMEIOIMX 0a30BOe 3HAYCHHE
IUTSL Pa3JINYHBIX BUJIOB JIESITEILHOCTH: PEIIeHUs Mpo0IeM, TONCKa, aHali3a 1 00paboTKu MHPOpMAIUH,
HEOOXOJUMBIX ISl TNPHOOpPETeHHs OMNbITa MPAKTUYECKOM M MCCIIENOBATENbCKON J1eATeNbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUH XUMUH.

B npaktuke mpenojaBaHus XMMHUHU KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaKk U Ha
YPOBHE CpEIHEro OOIIero oO0pa3oBaHMs, MPU ONPEACICHUN COAEPIKATEIIbHOW XapaKTePUCTUKU IIeTIeH
U3yYeHUs TMpelMeTa HalpaBJICHHEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS
(dbopMHpOBaHNE OCHOB XUMUYECKOH HAayKH KaK O0JIACTH COBPEMEHHOT'O €CTECTBO3HAHMSI, TPAKTHUECKON
JeITeIbHOCTH YellOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyibTypbl. C METOJUYECKON TOUKU
3pEeHHsI TAKOW MOJIXO/1 K OTIPENIEIICHUIO TIeNIei M3YUeHUs TIpeIMeTa SIBIISICTCS BIIOJTHE ONPaBIaHHBIM.

CornacHo aHHOW TOYKE 3pEHMs TJIaBHBIMM LIESIMU M3Y4YEHHUs Mpeamera «XuMus» Ha 0a30BOM
yposHe (10 -11 xJ1.) siBIsIIOTCSA:

e (opMHUpOBaHHE CHCTEMBbl XUMUYECKUX 3HAHHMHA KaK BAKHEWIIEH COCTAaBIISIONICH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIeXKaT KIIOUEBBIC TOHSTHS, (PyHIaMEHTaIbHbBIE
3aKOHBI U TEOPUU XMMHH, OCBOCHUE S13bIKA HAYKH, YCBOCHUE U TOHUMAHUE CYLIHOCTH JTOCTYITHBIX
00001IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJIEHHME C HCTOpUEH WX pa3BUTUS U
CTaHOBJICHUS;



e (QopmMupoBaHHE U pa3BUTHE MPEACTABICHUNH O HAYYHBIX METOAAaX IO3HAHMS BEIIECTB U
XUMHYECKUX PEaKIui, HEOOXOMUMBIX ISl IPHUOOPETEHUS YMEHHUH OpPUEHTHPOBATHCS B MUPE
BEILIECTB U XUMUYECKUX SBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKOMN U TIOBCETHEBHOM
KU3HU;

e pa3BUTHE YMEHHIl M CIIOCOOOB JEATEIbHOCTH, CBSI3AHHBIX C HAOJIOJIEHUEM M OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUIT 0€30MIaCHOTO OOPAIICHHSI C BEIICCTBAMH.

Hapsiny ¢ sTtuM, copepxarenpHasi XapaKTepUCTHKa IeJied M 3a7ad M3y4yeHUs IpeiMeTa B
mporpaMMe MO XWMHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUHM C HOBBIMH IMPHOPUTETAMHU B
cucTeMe cpeaHero ooiero oopasoanusi. CeroaHs B MpernogaBaHui XUMUU B OOJIbIIEH CTENEHH OTAAETCS
MPENOYTEHNE PAKTHYECKON KOMIIOHEHTE COJepKaHUsI 00ydeHUsl, OPUSHTHPOBAHHOW HA TOJITOTOBKY
BBIYCKHHKA 0OIlIe00pa3oBaTeIbHOM  OpraHu3alluy, BIAJACIONIEr0o He HaOoOpoM 3HaHMA, a
(YHKIIMOHATEHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMHU aKTHBHOTO MOJTYYCHHS 3HAHUU W
MIPUMEHEHHUS UX B PEaIbHOM KU3HU JUUISl PEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBsI31 ¢ 3TUM ITpH U3yYEHUU MPeIMETa « XUMUSD) JOMUHUPYIOIIEE 3HAUCHUE TPUOOPETAIOT TAKUE
LU U 33]1a41, KaK:

ajanranus OOyYarIIUXCs K YCIOBUSM JAWHAMHYHO Pa3BUBAIOMICTOCS MHpa, (HOPMUPOBAHUE
WMHTEJUJIEKTyallbHO ~ Pa3BUTOM  JTUYHOCTH, TOTOBOM K  €aMOOOpa3OBaHHIO, COTPYJIHUYECTBY,
CaMOCTOSITEITbHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUHN B KOHKPETHBIX )KU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX
C BEILIECTBAMU U MX IPUMEHEHUEM;

(dbopMUpOBaHHE Yy OOYYArOMIMXCS KITFOYEBBIX HABBIKOB (KITFOUYEBBIX KOMIICTCHIIHIA), WMEIOIIUX
YHHUBEpPCAIbHOE 3HAUCHUE JJISl PA3IMUHBIX BUJOB JICATEIHHOCTHU: PELICHUs MpoOieM, IOUCKa, aHaIu3a U
00paboTku MH(pOPMAIINK, HEOOXOAMUMBIX JIJISI IPHOOPETEHUS OTbITA JACITEILHOCTH, KOTOpasi 3aHUMaeT
BaXHOE MECTO B MO3HAHUM XHUMHUH, a TAKXKe JJS OLEHKU C TMO3MIMHA 3KOJOTHYECKOW 0e30macHOCTH
XapakTepa BIMSHUS BEIIECTB H XUMHUYECKHIX TIPOIIECCOB HA OPTAHMU3M YEJIOBEKA U MIPUPOJTHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, HWHTEIEKTYalIbHBIX W TBOPYECKUX CHOCOOHOCTEH
00yJaromuxcs: ClIOCOOHOCTH CaMOCTOSITEIILHO MPUOOPETATh HOBBIC 3HAHUS TI0 XHMHH B COOTBETCTBHUH C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCTIOJIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH ISl TOMCKA
Y aHaJIM3a yIeOHOW W HAYYHO-TTOMYJISIPHON MH(POPMAITIH XUMHUIESCKOTO COJICP KAHMUS,

dbopMupoBaHHE ¥ PA3BUTHE y OOYYAIOUIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
Ha0JII01aTEIFHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPU
TUTAHUPOBAHUH U TPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOydJaromuxcs YOSKIEHHOCTH B T'YMaHHUCTUYECKOW HAIPABIICHHOCTH XUMUH, €€
BXHOW POJIM B pEIICHHH TI00aTbHBIX MPOOJIEM pallMOHAIBLHOTO MPHUPOAONOIB30BaHNUs, TOMOTHEHUS
JHEPTeTHYECKUX PECYpPCOB W COXPAHCHHS TMPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXKHOTO OTHOIIEHUS K MPUPOJE U CBOEMY 37I0POBbBIO, a TaKkKe MPUOOPETEHHSI OTbITa UCIIOIb30BAHUS
MOJTY9CHHBIX 3HAHWUH JIJISl MPUHSATUS TPAMOTHBIX PEUICHUH B CHUTYAIlMSX, CBSI3aHHBIX C XUMHUYCCKUMU
SIBIICHUSIMU.

B yueOHOM 1utaHe cpeHero o01iero oopa3oBaHus npeaMer « XumMus» 0a30BOro ypoBHs BXOAUT B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HAYYHbBIE TPEMETHD.

OO1mee 4ncIo 4acoB, OTBEACHHBIX ISl H3yUEHUSI XUMHH, HA 0a30BOM ypOBHE CPEIHETO OOIIEro
oOpazoBanusi, coctaBisieT 68 yacoB: B 10 knmacce — 34 gaca (1 gac B Hemento), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).



COJEP)KAHUE OBYYEHMUS

10 KJIACC

OPI'TAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMUHH

[Ipeamer  opraHMuyeckod  XUMHMHM: €€  BO3HUKHOBEHME,  pPa3BUTHE U  3HAYCHHE
B IIOJIy4YEHMHM HOBBIX BEUIECTB M MaTepHasoB. Teopusi CTPOEHMsI OPraHUYECKUX COEAMHEHHH A.
M. BytnepoBa, e€ ocHOBHbIE nonoxkeHus. CTpykTypHbIe (OpMYJIbl OpraHU4ecKHX BemiecTs. ['omomnorus,
n3oMepust. XMMUYecKasi CBSI3b B OpraHMUECKUX COEUHEHUSIX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o KiaccuPUKauU OpPraHMYECKHX BellecTB. HomeHkaTypa OpraHMYecKux
COEMHEHUI (cHUcTEeMaTHuyecKas) WM TPUBHUAJIbHBIE HA3BAHMS BAXKHEHIIMX IPEICTaBUTENIEH KIIACCOB
OpraHUYEeCKUX BEUIECTB.

OKClepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPALIEHUI: 03HAKOMIJIEHHE C 00pa3liaMu
OpraHMYEeCKUX BEUIECTB M MaTepHallaMM HAa KX OCHOBE, MOJEIMPOBAHME MOJEKYJ OPraHMYECKUX
BEIIECTB, HAOJIIOJICHHE W OINHCAaHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHHIO OPTraHMYECKUX
BEIIECTB NPU HarpeBaHuH (IUIaBJIeHUE, OOYTIIMBAaHKUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH psifl. MeTaH U 3TaH — NPOCTEHIINE PEICTABUTENIN
QJIKAaHOB: (PM3MYECKHME M XUMHUYECKHE CBOMCTBA (peakiuy 3aMEUICHHUs W TOPEHUs), HaXOXKICHHE B
MIPUPOJIE, OJYYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMUECKMH pAla. OTWIEH U NpONWIeH — IpocTeiiine
MPEJICTABUTENIM  alIKEHOB: (PU3WYECKMEe U XUMHUYECKHE CBOWMCTBAa (pEakluu TUAPUPOBAHUSA,
raJlor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPU3aLliN), I0JIy4YeHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metunOyrtaaueH-1,3: cTpoeHne, BaXKHEHIITNE XUMHYECKHE CBOMCTBA
(peakuus nonuMepusanun). [lomyuyeHne CHHTETHYECKOTO KayuyyKa U PE3UHBI.

AJNKHMHBI: COCTaB MU OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUH psA. ALETWIEH — MpocTeHimuit
MIPE/ICTaBUTENb AJKHHOB: COCTaB, CTPOCHHME, (PU3NYECKHE U XHMHUYECKHE CBOMCTBA (peakuuu
T'MJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIMHU, TOPEHNUS ), TOJTyUYeHHE U IIPUMEHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (QuU3NUECKHME W XHUMHUYECKHE CBOWCTBA (peakiuu
raJOreHUPOBAHUS U HUTPOBAHUS), OJIydeHUE U IPUMeHeHue. Tonyon: cocmas, cmpoenue, usuueckue
U Xumuyeckue  ceoucmea  (peakyuu — 2aN02eHUPOBAHUS U  HUMPOBAHUS),  NOLYYeHue U
npumerernue. TOKCHUHOCTb apeHOB. [ 'eHeTHYeCKas CBA3b MEXKAY YIJI€BOJIOPOAAMH, TPUHAJICKAIMMH K
Pa3IMYHbIM KJIaccaMm.

ITpupoHbIe UCTOYHUKH YIieBoopo0B. [IpupoiHblii ra3 u nomyTHsle HedTsHbIE Ta3bl. HedTh 1
e€ mnpoucxoxaeHue. CnocoObl mnepepaboTKM HEPTU: MEpPeroHkKa, KPEeKUHTr (TepMUUYECKUH,
KaTaluTudeckuit), mupoaus. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpOayKThI €ro nepepadoTKH.

OKclepUMEeHTAIbHbIE METOIbI U3YUEHUs! BEIIECTB U UX MPEBPAIICHUIN: 03HAKOMJICHHE ¢ 00pa3LamMmu
iacTMacc, KaydykoB W pe3uHbl, Kouiekuuu «Hedtb» u «Yromp», MonenupoBaHHE MOJIEKYI
YTJIEBOOPOIOB U TaJIOTEHONPOU3BOIHBIX, MPOBEICHHE IPAKTUYECKON pabOoThl: MOTy4YeHHUE STHIICHA U
W3Yy4YEHHUE €ro CBOKCTB.

Pacuérnpie 3a1a4u.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HUCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamue oprannyeckne coeiNHEHUs!




[IpenenpHble 0OJHOATOMHBIE CHMPTHI. METaHOI U ITAHOJ: CTPOEHUE, PU3MUECKUE U XUMHUYECKUE
CBOMCTBAa (peakUMM C aKTUBHBIMM MeETaJllaMH, TaJlOT€HOBOJOPOAAMHU, TOpPEHUE), IPHUMEHEHUE.
Bopoponnble cBsi3u Mexay MoJIeKyJaMu cHuUpToB. JleHCTBME MeTaHojla M 3TaHOJa Ha OpPraHu3M
4eJl0BeKa.

MHoOroaToMHbl€ CHUPThI. DTWIEHIJIMKOIb U TJIMLEPUH: CTPOEHHE, (PU3MUYECKHE M XUMHUYECKUE
CBOMCTBA (B3aUMOJICHICTBHE CO ILIEIOYHBIMU METaJUIaMU, KaueCTBEHHAs pEakldsg Ha MHOIOaTOMHBIE
cnupThl). JlelicTBUE HA OpraHu3M uyesioBeka. [IpuMeHneHue riunepuHa u 3TUIIEHITTUKOJIS.

@deHo: CTpOEHUE MOJIEKYJIbI, (PU3UYECKHE M XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (eHona.
[Ipumenenue denomna.

Anbnerunpl U kemonvl. POpManIbIEru/l, aleTalnbIeTu: CTPOCHUE, (PU3NUYECKUE U XUMHUYECKHUE
CBOMCTBA (pPEaKLMU OKUCIICHUS U BOCCTAHOBIJIEHUS, KAUECTBEHHBIE PEAKIIMH), [TOJyUYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeieTIbHBIC KapOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAsl KHCIIOTBI: CTPOCHUE,
¢bu3nyeckue U XMMHUYECKUE CBOMCTBA (CBOMCTBA, O0IIMeE Ul KiIacca KUCIOT, peaklus dTepuuKanim),
nojiyueHue u mpuMmeHeHue. CTeapuHOBas M OJIEMHOBAas KHUCIOTBHl KaK IPEICTaBUTENN BbBICIINX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBHE.

Crnoxable 3pUpbl KaK TPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['HIponu3 crnoxHbIX 3¢upos. Kupsr.
I'maponns xupos. [Ipumenenune xupoB. bruonoruyeckas posib KUPOB.

VYrineBonbl: coctaB, KiaccuduUKaius yrieBoAoB (MOHO-, Tu- M mojucaxapunbl). [nmokoza —
IPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTU CTPOEHHUSI MOJIEKYJIbl, (PU3UUYECKHUE U XUMHUYECKUE CBOIMCTBA
(B3aumopeiictBue ¢ ruapokcunaoM menu(ll), okucinenue ammumauHbIM pacTBOopoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPO’KEHHUE IJIIOKO3bI), HAX0XKJIEHHE B MPUPOJE, IPUMEHEHHE, OUOJIOruyecKasl poJlb.
®orocunTte3. PpyKkTo3a KaK U30MeEp TIIHOKO3bI.

Kpaxman u nemmono3a kKak HpupoaHble mnoaumepsl. CTpoeHMe Kpaxmasla U ILEJUIIOJIO3bI.
duznyeckue 1 XMMHUYECKHUE CBOICTBA Kpaxmaiia (TUIpOIn3, KaUeCTBEHHAs! PEAKIIMS C HO/I0M).

OKcllepUMEHTAIbHbIE METO/IbI U3YUEHHsl BEIIECTB U UX MPEBPALICHUN: TPOBEACHUE, HAOII0IeHUEe
U ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAYECTBEHHBIE PEAKIIMH OJHOATOMHBIX
CIUPTOB (OKHCIeHHE 3TaHosa okcu1oM Meau(1l)), MHOroaTOMHBIX CIIUPTOB (B3aUMOACHCTBUE TIIMLIEPHHA
¢ ruzapokcuaom Menu(ll)), ampaernoB (okucieHME aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcunom Meau(ll), B3aummoneiicTBre Kpaxmajlia ¢ HOJOM), IMPOBEACHUE MPAKTHUECKOW pabOThI:
CBOMCTBA PaCTBOPA YKCYCHOMN KHUCIIOTBI.

PacuérHble 3a1auu.

Bbrunicnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bE€Ma, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WM IPOAYKTa PEaKLMU 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HUCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepikalie OpraHn4eckie CoOeIMHEHUSI.

AMUHOKHUCIIOTEl Kak aM(OTepHble OpraHuyeckue coeauHeHus. Pdusnueckue M XUMUYECKUE
CBOWCTBA aMUHOKHCIIOT (Ha IMpuMepe MMLKHA). buojgoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabl.

benku xak npupojiHbIe BHICOKOMOJIEKYJISIpHbIE coennHenus. [lepBuuHas, BTOpUYHAs U TPETUUHAS
CTPYKTypa O€IKOB. XMMHUECKUE CBOICTBA OEIIKOB: THAPOIIN3, IeHATypallsl, KAYECTBEHHbIE PEaKIIUU Ha
Oenku.

OKcliepUMeHTaIbHbIE METO/Ibl M3YUEHHsI BEIIECTB M UX MPEBpAllleHHH: HaOII0JeHUEe U ONMCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHaTypalus OEIKOB IIPU HArpeBaHUU, [IBETHBIE PEaKIUU OEIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OcHOBHbIE TOHSTHSI XHMHU BBICOKOMOJIEKYJIIDHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb IOJIMMEPHU3aLMH, CPEAHsIs MoJeKyJsipHas Macca. OCHOBHBIE METOJIBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHUI — MOJIMMEPU3alns U OJUKOH/ICHC Al

OKclepUMEeHTAIbHbIE METOIbI H3YUEHUs! BEIIECTB U UX MPEBPAIICHUN: 03HAKOMJICHHE ¢ 00pa3lamMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAYYyKOB.

MexnpeamMeTHbIE CBA3H.

Peanmu3anuss MeXINpeaMETHBIX CBS3€M IIpUM WM3y4eHUM oOpraHudeckod xumuu B 10 Kmacce
OCYILECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUMN, TaK M MOHATHM,
SIBJIFOIMXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA.




OOmue ecTecTBEHHO-HAYYHbIC MOHATHSA: SBJICHHE, HAy4HBIH (aKkT, THIIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHUHTE3, KJIAacCU(PHUKAIMI, NEepUOJUYHOCTh, HAOMIOJEHHE, W3MEpEeHUe, HSKCIEPUMEHT,
MOJICTTHPOBAHHUE.

@dusmka: Marepusi, SHEpPrHs, Macca, aToM, JJIEKTPOH, MOJIEKYyJia, SHEPreTHMYECKH YPOBEHb,
BEILIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (pU3MYECKHWE BEIWYMHBI M EAWHHIBI MX
M3MEpEHusl.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (O€IKH, yTIeBOIbI, JKUPbI, (DEPMEHTHI).

['eorpadust: MUHEPAJIBI, TOPHBIE TIOPO/IBI, ITOJIC3HBIE HCKOIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHonorus: NUIIEBBIE NPOIYKTHl, OCHOBBI PALMOHAIBHOTO IHTAHUS, MOIOIIME CPEICTBA,
JICKapCTBEHHbIE M KOCMETHYECKHE IIpernapaThl, MaTepHajbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckune 0CHOBbI XUMUH

XUMHYECKUH AJIEeMEHT. ATOM. SIIpo aToMa, W30TOMbI. DJIEKTPOHHAs 000J0YKa. DHEPreTUUECKUE
YPOBHH, MOJAYPOBHH. ATOMHBIE OpOHMTanu, s-, P-, d- smemeHTbl. OCOOEHHOCTH pacCHpeeICHHs
JIEKTPOHOB MO OpOUTAIIM B aroMax »3JIEMEHTOB IEPBbIX YETHIPEX MEPUOJOB. JIEKTPOHHAs
KOH(UTYypaIus aToMOB.

[Iepnonnueckuit 3akoH u Ilepuoguueckas cucrema xumudeckux snemeHToB /. M. Menneneesa.
Cs13p epuoanueckoro 3akona u [leprnoauueckoii cuctembl XxuMudeckux snemMenToB . M. MenneneeBa
C COBPEMEHHOW TEOpHEH CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB IO IpyHIaM U MepuoaaM. 3HaueHUe
MEPUONYECKOI0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMUYECKasi CBsI3b. Bubl XuMHueckol cBsI3M (KOBaJCHTHAs! HEMOJSpHAs U
MoJIApHasi, MOHHAs, MeTajaudeckas). MexaHu3Mbl 00pa30BaHHs KOBAJEHTHOW XUMHYECKOW CBS3U
(0OMeHHBIH U TOHOPHO-aKLEeNnTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTb. DIEKTPOOTPUIIATENBHOCTb.
Crenenb okucieHus. MIoHbI: KaTHOHBI U @HUOHBI.

BemecTBa MONEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSL. 3aKOH IIOCTOSTHCTBA COCTAaBa BELIECTBA.
Tunsl KpUCTANINYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THIA KPUCTAJUIMYECKOMN PEIIETKY.

[TonsTre o ucnepcHbIX cuctemax. ICTHHHBIE M KOJIJIOUIHBIE pacTBOPBL. MaccoBasi 101 BelecTBa
B pacTBOpE.

Knaccupukanus HeopraHuueckux coequHeHHd. HomeHkmaTtypa HEOpraHMYECKHX BEIIECTB.
I'enernyeckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIIMX K Pa3IMYHBIM KJlaccaM.

Xumnueckas peakuus. Kiaccudukanys XuMU4ecKux peakliiii B HeOpraHM4eckon 1 OpraHu4ecKou
XUMHH. 3aKOH COXPAaHEHHs MacChl BEIECTB, 3aKOH COXPAHEHHUS M MPEBPALICHHUS SHEPruu IMpHU
XMUMHUYECKHUX PeaKIHsX.

CkopocThb peakiiu, €€ 3aBUCUMOCTh OT pa3audHbIX ¢pakTopoB. OOpaTuMble peakiiuu. XUMUYECKOe
paBHOBecHe. PaKTOpHI, BAUSAIOLIME HA COCTOSIHUE XUMUUYECKOro paBHoBecHs. [Ipunnun Jle [larense.

OnexTponutuyeckas auccounanus. CuiabHble U cradblie 3JeKTpoiauThl. Cpesa BOAHBIX PAaCTBOPOB
BEIIIECTB: KUCIIAsi, HEUTpaIbHas, EJI0YHAas.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

OKclepUMEHTAIbHbIE METO/bl U3YyUeHHs] BEIIECTB M WX IMPEBpAIEHUI: AeMOHCTpanus TadIuiy
«ITepmognyeckass cucrema xumudeckux odiaeMeHToB [, WM. MenneneeBa», wu3ydeHwe Mojaelen
KPUCTAJNTNYECKUX PELIETOK, HaOro1eHne
U OIMCaHUE JEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (pa3fioKeHHE MepoKCHIa BOAOPOJA B




IIPUCYTCTBUHU KaTalau3aTopa, ONPENEICHHE CPEAbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHHUBEPCAIBHOTO
MH/IMKATOpa, peaKkMy MOHHOTO OOMEeHa), MpOBeIeHHE MPAKTUYeCKOH paboThl «BiusHue pa3nuyHbIX
(bakTOpPOB HAa CKOPOCTh XMMHUYECKON PEAKLIUN.

Pacuéruble 3anaum.

Pac4€rhl 10 ypaBHEHUAM XMMUYECKUX PEAKLUH, B TOM YHACJIE TEPMOXUMUYECKUE PACUETHI, PACUETHI
C MCIOJIb30BAaHUEM IIOHATHUS «MACCOBasi JA0JIS BELIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. [lonoxxenne HeMerauioB B llepuoamyeckoi cucreMe XMMHUYECKUX 31eMEHTOB [l
. MenneneeBa 1 0COOEHHOCTU CTPOEHHsI aTOMOB. DHU3MUECKue CBOICTBa HEMETAJIOB. AJUIOTPONHUS
HEMETaJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa 1 yriaepona).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (rajlore€HoB, cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COEAUHEHUH (OKCHUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COECUHEHUN.

Meramsl. Ilonoxenue MeramoB B Ilepuoanueckoil cucTeMe XMMHYECKUX JJIEMEHTOB [l
U. MenneneeBa. OCOOEHHOCTHM CTPOEHHUS 3JEKTPOHHBIX 000J04eK aTOMOB MeTayioB. OOmume
¢uznveckne cBorcTBa MeTaJI0B. CIUIaBbl METAJIIOB. DIIEKTPOXUMUYECKHUNA PSIJl HANIPSHDKEHUI METalIOB.

XHWMHYECKHE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUM, KaJIMH, KaJbIMH, MarHWi, aJllOMUHUH,
LIUHK, XpPOM, K€JI€30, MEJ/Ib) U UX COCTUHEHUH.

OO6uue criocoObl oyyeHHst MeTa/uioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METO/bl M3YYEHHs BELIECTB U UX IPEBPALEHUN: W3YYEHHE KOJUIEKIUU
«Metauibl U CIUIaBb», 00pa3LOB HEMETAIIOB, PELICHHE SKCIIEPUMEHTAIbHBIX 3ajjau, HAOII0JCHUE U
OIMCaHHE JIEMOHCTPAIMOHHBIX U Ja0OpPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE TUAPOKCHIA ATIOMHHUS C
pacTBOpaMH KHUCJIOT U 1eJIoueil, KaueCTBEHHbIE peaKIMi Ha KATHOHbI METAJIJIOB).

Pacuérnble 3agauu.

Pacuérsl Macchl BenecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM
00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, paCYEThl MacChl (00bEMa, KOJTMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKLMH, €CJIU OJHO U3 BELECTB UMEET IIPUMECH.

XuMHUS U )KU3Hb

Ponp xumumu B oOecreueHUM HKOJOTMUYECKOW, SHEpreTHYecKOM M MHUIIeBOM 0e30MacHOCTH,
pa3BuTUn MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/1AaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIHUM.

IIpencraBnenns 00 oOWIMX HAy4YHBIX MPHHLUIAX HPOMBIIIJICHHOTO IOJY4YE€HUS Ba)KHEHIINX
BEILECTB.

YenoBek B MHpE BEUIECTB M MAaTE€pHAJIOB: BAKHEHIIME CTPOUTENBHBIE MaTEpUabl,
KOHCTPYKLIMOHHBIE ~MaTepHalibl, KpacKu, CTEKJIO, KepaMuKa, MaTephaybl [UIsl AJIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YJOOpEHUs.

XHAMHS W 30pOBBE YEJIOBEKA: NPABHWJIA HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENaparoB, MPaBHIIa
6e30macHoOro UCIIOJIb30BaHUs IIpenapaToB OBITOBOI XUMHH
B TTOBCETHEBHOM JKU3HU.

MeXnpeaMeTHbIE CBA3H.

Peanu3zanus MexxnpeIMeTHBIX CBA3€H pHU N3y4eHnHn o011el 1 Heoprannyeckoit xumuu B 11 kiacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHUH,
SIBJIFOIMXCS] CHCTEMHBIMHU ISl OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA.

OO111e ecTeCTBEHHO-HAayYHbIE TOHATHUS: HAyUHBIN (pakT, rUMoTe3a, 3aK0H, TEOpUs, aHAJIN3, CUHTE3,
KJ1accupuKalus, NepuoAUYHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOJIETTUPOBaHUE, U3MEPEHNUE, SIBICHHUE.

@dusuka: MaTepus, DHHEpPrHs, Macca, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
PaZoaKTUBHOCTH, MOJIEKYJIA, JHEPT€TUYECKUI YPOBEHbB, BELIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSTHUE
BEIIECTBA, (pU3HUecKue BETMUMHBI U €IUHUILIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTeMa, ouocdepa, MaKpo- U MHKPOIIEMEHThI, BUTAMHHBI,
0OMEH BEIIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHosorusa: XUMHUYECKass MNPOMBIIUIEHHOCTb, METAJULyprusi, IMPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3SHCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIIIEHHOCTh, (apMaleBTu4YecKas




MPOMBIINIJICHHOCTB, ITPOM3BOJCTBO KOCMCTHYCCKUX IMpErapaTroB, IMPOU3BOJACTBO KOHCTPYKHHOHHBIX
MaTCpuraIoB, SJICKTPOHHAA MPOMBINIJICHHOCTD, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOrpaMm
cpeaHero oOmero oOpa3oBaHHs —(JMYHOCTHBIM, METANPEIMETHBIM M TpeAMETHbIM). HaydHno-
METOJIMYECKOM OCHOBOHM AJIs pa3pabOTKU TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTPaAMM CPEIHETO
o0111ero 00pa3oBaHusl SIBISETCS CUCTEMHO-ACITEIIBHOCTHBIN MOIXOI.

B cootBercTBHU C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOA0OM B CTPYKTYPC JIMYHOCTHBIX PE3YyJIbTATOB
OCBOCHHS TpeaMmera «XHMHUs» Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHMs BBIACICHBI CIICAYIOIIHNE
COCTABIISIOIIHE:

OCO3HAaHHE OOYYAIOUIMMHUCS POCCHICKON TPaKJAHCKOW HWICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAaMOOIIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00yUCHHIO;

I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHHI JINYHOCTH Ha OCHOBE KITFOUCBBIX IEHHOCTEH
Y UCTOPUYECKUX TPAIUIHi 0a30BOI HAYKH XUMHU;

TFOTOBHOCTb M CIOCOOHOCTh 00YYarOIIMXCSl PyKOBOJICTBOBATHCS B CBOEH J1€ATEIbHOCTH LIEHHOCTHO-
CMBICIIOBBIMHU YCTAaHOBKAMHU, MIPUCYIIUMH IIEJTOCTHON CHUCTEME XUMHUYECKOTO 00pa30BaHMUS;

HaJIN4YUC IIPaBOCO3HAHUA SKOJIOTHYECKOU KYyJbTYpPblI U CHOCO6HOCTI/I CTaBUTh LCJIHW U CTPOUTH
KU3HCHHBIC TUIAHBI.

JIngHocTHEBIE PE3YJIbTaTbl OCBOCHUA IMPEAMCTA «XUMUs JOCTUTAKOTCA B €AUHCTBEC yq€6HOﬁ u
BOCIUTATEIBHON AESITENTbHOCTA B COOTBETCTBUU C TYMaHUCTHYECKHUMH, COLIMOKYJIbTYPHBIMH, JYXOBHO-
HPAaBCTBCHHBIMU LECHHOCTIAMU W HACATIaMU pOCCI/IﬁCKOFO TpaXXJ1aHCKOTI'O O6HI€CTB3, MNPUHATBEIMU B
o0IiecTBe HOpMaMH U TIpaBWJIaMH TOBEACHHUSA, CHOCOOCTBYIOIIMMHU TIpOIlECCaM CaMOIO3HAHMS,
CaMOpPa3BUTHUA U HPABCTBECHHOT'O CTAHOBJICHUS JINYHOCTHU O6y‘-IaIOHlI/IXC$[.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTpaxaroT cPOpPMHUPOBAHHOCTH OIBITA
O3HABaTEJILHON U HpaKTI/I‘IGCKOI\/’I ACATCIIBHOCTHU 06yqa}01111/1xc;1 110 peajindalli IMPUHATHIX B O6HI€CTBC
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakaaHCcKOro BOCIIUTAHUS:

OCO3HaHUs 00YYAIOIIMMHCS CBOUX KOHCTUTYLHMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKECHHS K 3aKOHY
U IIPaBOIIOPAKY;

MPEJICTABJICHHSI O COLUATBHBIX HOPMAaX M MPaBUiIaX MEKIUYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITEIbHOCTH MPU CO3/IaHUHU YUEOHBIX IPOEKTOB, PEILICHUU
y4eOHBIX 1 MMO3HABATEIBHBIX 33/1a4, BHIOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apryMEHThI JPYTUX MpU
aHallM3e pa3INYHbIX BUJOB YU€OHOU NeSTEIbHOCTH,

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY M HayYHOMY HACJICTUIO0 OTEUECTBEHHON XHMHH;

YBaXXCHUA K HPOUECCY TBOPUYCCTBA B oOactu TECOpHUH W MPAKTHYCCKOIO0 NMPHUMCHCHUS XHUMUMU,
OCO3HaHUs TOTO, YTO JIOCTHIKEHUS HAyKW €CTh PE3yNbTaT JUIMTEIbHBIX HAOIIOJIEHUHN, KPOIOTIMBHIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘-IéHI)IX " IIPAaKTUKOB,

WHTEpeca W MO3HABATEIILHBIX MOTHMBOB B IMOJYYCHHH M MOCIEAYIONIEM aHajan3e MH(QOpMAIHH O
NMEPEAOBBIX TOCTHIKCHUAX COBpeMeHHOﬁ OTEUYECTBEHHOU XUMHH,



3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OLIGHMBaTb  CHUTyallMM,  CBsSI3aHHbIE C  XMUMMYECKMMM  SIBJICHUSIMH,
Y IPUHHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IMOBEJIEHUE U ITOCTYIIKM CBOUX TOBAPUILEH C MO3ULIANA HPABCTBEHHBIX
Y IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) ¢popMupoBaHHs KYJIbTYPHI 310POBbSI:

MIOHUMAaHHMs IIEHHOCTEH 370pOBOro 1 0€301macHOro 006pa3a KU3HH, HE0OX0AUMOCTH OTBETCTBEHHOTO
OTHOIIECHMS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;

coOJII0ICHHS TIPaBUIJI O€30MaCHOTO OOpAaIleHHs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U B
TPYZLOBOU JEATEIBHOCTH;

MOHUMAaHMSI LEHHOCTH TPaBUJI WHIAMBHIYaJbHOTO M KOJJICKTHBHOTO O€30MacHOr0 MOBEACHHS B
CUTYaLUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HAHMS MOCIIECACTBUN U HETIPUATHUS BPEIHBIX IPUBBIUEK (YIOTPEOICHHS aJIKOT0JIsl, HAPKOTUKOB,
KypeHus);

5) Tpyi0BOT0 BOCIUTAHUS

KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATEILCKOM 1€ATEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BHUJIAX JEATEIBHOCTH;

YCTaHOBKH Ha aKTMBHOE Y4YacCTHE B PEUICHUM IIPAKTUYECKHX 3a/1a4 COLUAIBLHON HAIIPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

HHTEepeca K MPAaKTUYECKOMY H3yUeHHIO MpOo(eccHil pa3IMyHOro poja, B TOM YHUCIIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 110 XUMUH;

YBa)XEHHUS K TPYy, JHOISAM TPyla U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TFOTOBHOCTU K OCO3HAaHHOMY BBIOOpY HMHAMBHMIyallbHOM TpaekTopuu oOpa3zoBaHuUs, OyaylIei
npodeccun M peanu3alMd COOCTBEHHBIX JXM3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEN 00IIeCTBa;

6) 9K0JIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMUYECKHU 1I€JIECO00Pa3HOro OTHOIIEHUS K IIPUPOJIE, KAK UCTOYHHUKY CYILIECTBOBAHUS JKU3HU
Ha 3emiie;

MIOHUMAaHUs IJIOOAJIHOTO XapaKTepa SKOJOTMYECKHX Npo0JieM, BIMSHUS SKOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOMN CPEIbl;

OCO3HaHHS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTM)KEHUH XHWMHUHU JUIsl PEIIEHUs BOIPOCOB
PalMOHAIBHOTO IPUPOIOIOIb30BAHNUS;

AKTUBHOTO HEMPUATUS ACUCTBUM, NPUHOCAIINX BPE] OKPYKAKOLIEH NMPHUPOJHOU Cpeae, YMEHUs
IIPOTHO3UPOBATh HEOJArONPUATHBIE 3KOJOTMYECKHE IOCIEACTBUS NPEANPUHUMAEMbIX JCUCTBUH U
MPeOTBPALIATh UX;

HaJIM4Us Pa3BUTOrO IKOJOTUYECKOTO MBIIUIEHHUS], YIKOJIOTHYECKON KyJIbTYPbI, OIBITA IEATEIBHOCTH
HKOJIOTMUECKON  HAmpaBJIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCSI MMM B  I103HaBaTEJIbHOM,
KOMMYHUKAaTHBHOM M COLMAJbHONW MPAKTUKE, CIHOCOOHOCTM M YMEHHUS AaKTHBHO IPOTHBOCTOSTH
UJIE0JI0TUH XeMopoouu;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAYKM U OOILECTBEHHOM MPAKTUKH;

MMOHUMAaHUS cIeln(PUKN XUMUU KaK HayKd, OCO3HAHUS €€ pojiu B (GOPMHUPOBAHUU PALIMOHAIBHOTO
HAYYHOT'O MBIIUIEHHS], CO3aHUU 1IEIOCTHOTO MPEJCTAaBICHUS 00 OKPYXalollleM MHpE Kak O eIMHCTBE
MPUPOJBI U YeNIOBEKa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M pElIeHUU MpoOJeM COXpaHEHUs
IIPUPOIHOTO PaBHOBECUS;

yOe)KIEHHOCTH B 0CO0OW 3HAUMMOCTM XUMHUHU JJIi COBPEMEHHOM IUBWIM3AIMU: B €€
IYMaHHCTHYECKOI HAIpaBIEHHOCTH U BaKHON POJIM B CO3/1aHUU HOBOM 0a3bl MaTepUAIbHOM KYJIBTYPHI,
pelIeHnr r100albHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTETUUYECKOM,
MUILEBOM U HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUN METUIIMHBI, 0OECIIEYCHNN YCIOBHM YCIEIIHOTO
TpyJa 1 9KOJOTHYEeCKH KOM(OPTHOM KHU3HH KaXKJI0T0 YjieHa OOLIeCTBa;



€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAaHUS CYIIIHOCTH METO/I0B MTO3HAHMSI, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BATh MOJMydaeMble 3HAHUS ISl aHamu3a W OOBSCHEHUS
SBJIIGHUN OKPY’KAIOUIEro MHUpa W MPOUCXOIANIMX B HEM HM3MEHEHHH, yMEHHUs JelaTh 000CHOBAHHBIE
3aKJIFOYCHUsS HA OCHOBE HAYYHBIX ()AaKTOB M MMEIOIIMXCS JTAHHBIX C IEJIbI0 TIOMyYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS I pEHICHHUs TpoOiieM B
pealIbHBIX KU3HEHHBIX CUTYaIUsX;

HHTEpEeca K MO3HAHUIO U MCCIIE0BATENbCKON JESITENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K AKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 10 XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TPYyAa B Pa3IMUHbIX chepax npodecCHOHATbHON AESITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpenMeTHbie pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «XHMHs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HAUYUMbIE U1 (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIOIIUXCS  MEKAMCIHUILTMHAPHBIC
(MexmpenMeTHble) OOLIeHAYYHbIE IOHATHS, OTPaKAIOIIME LEJIOCTHOCTh HAyYHOM KapTUHBI MUpa U
crieruUKy METO/I0B MO3HAHHMS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPI U,
SIBJICHUE, TIPOLIECC, CUCTeMa, HAYYHBIH (DAKT, MPUHIMUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcCcIIeI0BaHKe, HAOII0ICHHE, H3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJbHblE YyueOHbIE JeHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATUBHBIE, PEryJISITUBHbBIE),
obecrnieunBarone (GopMUpoBaHUE (GYHKIMOHATBHOW TPAMOTHOCTH M COLNUAIBLHONH KOMITCTCHIHH
o0yJaronuxcs;

CIIOCOOHOCTh 00y4JaroIIHuXCs UCII0JIb30BATh OCBOCHHBIC MEKIUCIMIUTHHAPHBIC,
MHUPOBO33PEHUYECCKHE 3HAHUSA M YHUBEPCAIbHBIC Y4eOHBIC NEHCTBUS B MO3HABATEILHOW M COLMUAIBLHOU
MPaKTHKE.

MeramnpeameTHbie  pe3yJbTaThl  OTPAXAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMH  y4EOHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUSIMHU.

Onjaaaenue YHuuBEpCaJdbHBIMU y‘leﬁHbIMI/l NMO3HABATEIbHbLIMHU JI€HCTBUSIMM

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOATENbHO ()OPMYITUPOBATH U aKTYaTU3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENENATh LU JEATeIbHOCTH, 3a/1aBasi mapamMeTpbl U KPUTEPUHU UX JOCTUKEHUSA, COOTHOCHUTH
PE3YIBTATHI ACATCIBHOCTH C IMMOCTABJICHHBIMU LETISAMU,

WCII0JIb30BATh MPU OCBOCHUU 3HAHUI MPUEMBI JIOTUUECKOTO MBILUIEHUS! — BBIIACIATh XapaKTEPHbIE
IMPpU3HAKN HOHATHHU U YCTaHABJIMBAThL UX B3aMMOCBA3b, MCIIOJIb30BATH COOTBETCTBYIOIINEC MOHATUA JJIA
OO0BSICHEHHS OTACNBHBIX ()AaKTOB U SIBICHU;

BI)I6I/IpaTB OCHOBAHUSA U KPUTCPHUU IJId KJ'IaCCI/ICbI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHaBJIMBATh IPUUYMHHO-CIIEACTBEHHBIE CBSA3U MEX/1Y U3YyUAaEMbIMU SIBJICHUSIMU;

CTPOUTHL JIOTUYCCKHUE PaACCYKIACHUA (I/IH)IyKTI/IBHI)Ie, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATh BBHIBOJBI H
3aKITFOUCHUS,

MIPUMEHSITh B TPOIlecce TTO3HAHMSI, UCTIONb3YEMbIE B XUMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
HpGO6p330BBIBaTI) MOJCIIBHBIC MMPCACTABICHUA — XUMHYECKUH 3HAK (CI/IMBOJ'I) DJICMCHTA, XUMHUYCCKas
dbopMyIa, ypaBHEHHE XUMHUYECKOHN PEaKIIUU — MPU PEIICHUN YYEOHBIX TTO3HABATENBHBIX U TPAKTHUECKUX



3a7a4, IPUMEHATh HA3BaHHBIE MOJEIBbHBIC MPEACTABICHUS JUIS BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIUN.

2) 0a3oBbIe HCCJIe0BaTEeIbCKHE 1eHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOI'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

(bopMyIUpOBATh LIEJU U 3a/1a4U HUCCIIEIOBAHUS, HCIIOIb30BATh MOCTABICHHBIC U CAMOCTOSTEIBHO
copMyIMpOBaHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA IO3HAHHMS M OCHOBBI JUIsI (POPMHPOBAHUS
THIIOTE3BI IO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CY KICHUIA,

BJIAJIETh ~HaBBIKAMH  CaMOCTOSITEJILHOTO  IUIAHUPOBAHUS U TNPOBENEHUS  YUCHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHs HAONIOIaTh 3a XOJOM IIpOLEcca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATH €r0 PE3yIbTaT, POPMYIUPOBATH OOOOIIEHUS M BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yJIbTaTOB HCCIICIOBAHUS, COCTABIATH 00OCHOBAHHBIM OTYET O MPOAETaHHON padorTe;

NpUOOpETaTh OMBIT YYCHUYECKON HCCIEI0BATEIBCKOM M TMPOEKTHOM JIEATENIbHOCTH, MPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEIICHHS NPAaKTUYEeCKUX 3ajad,
MIPUMEHEHHIO PA3JINYHBIX METO/I0B TIO3HAHMUSL.

3) padora ¢ unopmanmei:

OpPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(POpMANMU (HAy4YHO-TIOMYJISIpHAS JIMTEpaTypa
XMMHUYECKOTO COZIepKaHMs, CIIPaBOYHBIE TIOCOOUs, pecypchl VIHTepHeTa), aHanM3upoBaTh HHPOPMAIIHIO
pa3NUYHBIX BUAOB W (GOPM NPEACTABICHHSA, KPUTUYECKA OIEHHBATh €€ JIOCTOBEPHOCTh W
HETIPOTHBOPEYNBOCTH;

(bopMyIHpPOBATH 3aMPOCHl M MPUMEHSTH PA3TUYHBIE METOJIBI TIPU MOMCKE M 0TOOpe HH(pOpMAIUH,
HEOOXOAMMO JIJIs BBITTOJTHEHUS YIEOHBIX 3a/]1a4 ONPEICIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCIOJNBb30BaHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAIBHYIO (POpMY IpecTaBIeHus HHPOpMaIiH (CXeMbl, TpaduKH,
JAMarpaMMbl, TaOJIHIIbL, PUCYHKH U IPYTHUE);

WCIIOJIb30BATh HAYYHBIN SI3bIK B Ka4eCTBE CPEACTBA NMpH paboTe ¢ XMMUYECKOH HH(OpMaIumei:
NPUMEHATh MEXKNpeAMEeTHbIE ((QU3MYecKue W MaTeMaTH4ecKHe) 3HAKM M CHMBOIBI, (DOPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BATh M IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPEICTBA HATJISAJHOCTH.

Osjaaaenue YuuB€EpCaJIbHBIMA KOMMYHUKATUBHBIMUA JeHCTBUSIMM

3aJaBaTh ~ BONPOCHI MO  CYIIECTBY  OOCy)KJAaeMoil ~ TeMbl B XOA€  JMajora
W/WJIN TUCKYCCHHU, BBICKA3bIBATh UeH, (OPMYIHPOBATH CBOH MPEIIOKCHHUS OTHOCUTEIILHO BBITIOJTHEHUS
MPEUIOKEHHOM 3a/1a4H;

BBICTYNaTh C TMpe3eHTAlUMEHl pe3yabTaToB IO3HABATCILHOW JESATEIBHOCTH, TMOTYYEHHBIX
CaMOCTOSITEITbHO HJIM COBMECTHO CO CBEPCTHHUKAMH TIPU BBITIOJHEHUH XMMHYECKOTO JKCICPUMEHTA,
MPAKTUYECKON pabOTHI IO UCCIICTOBAHHIO CBOMCTB H3ydaeMbIX BEIIECTB, peaTu3aIlii yueOHOTO MTPOCKTa
u dbopmyarpoBaTh BBIBOJIBI
0 pe3yjbTaTaM IMPOBEACHHBIX HMCCIICOBAHUIN IMyTEM COTJIACOBAHUS MO3UIMKA B XOj€ OOCYXICHUS U
oOMeHa MHEHHSIMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU JAEHCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh M OCYILECTBIISITH CBOIO [TO3HABATENBHYIO JESITEIBHOCTb, ONPEEIsis
e€ menu M 3aJadd, KOHTPOJUPOBATh U MO Mepe HEOoOXOJUMOCTH KOPPEKTHPOBATh Ipe/siaraeMblii
JITOPUTM JICHCTBUI TPH BBHIMOJIHEHUH Y4YeOHBIX W MCCIEOBATENIbCKUX 3aJad, BbIOMpaTh Hambosee



3¢ (deKTUBHBIN COCOO UX peHIeHHs ¢ YYETOM IMOJyUYEHUs] HOBBIX 3HAHUI O BEHIECTBAX U XMUMHYECKUX
peaKIusx;
OCYIIECTBISITH CAMOKOHTPOJIb CBOEH JEITEILHOCTH HA OCHOBE CaMOaHalli3a U CAMOOIECHKH.

IHNPEAMETHBIE PE3YJIBTATbDI

10 KJIACC

[IpenmMeTHBIe pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasl XuMus» OTPaKaroT:

C(OPMHUPOBAHHOCTh MPEJICTABICHUH O XHUMHUYECKOM COCTABIAIOLIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XMMUHU B NTO3HAHUU SIBJICHUH MPUPOABI, B POPMUPOBAHUY MBIIIJICHUS U KYJIBTYPBI
JUYHOCTH, €€ (YHKIHMOHAIBHOM I'PAMOTHOCTH, HEOOXOIMUMOMW JUIsl PELIeHHs NPaKTHYECKUX 3a7ad U
HKOJIOTUYECKHA 0OOOCHOBAHHOTO OTHOILEHUS K CBOEMY 370POBBIO U MIPUPOIHOMN Cpe/Ie;

BJIAJICHUE CHCTEMOM XMMMUYECKHUX 3HAHMUW, KOTOpas BKJIKYAET: OCHOBOIOJIATaIOLIUE MOHITHS
(XMMUYECKUI  DJIEMEHT, aToM, DJJIEKTpOHHAas O000JOYKa aroma, MOJEKYyJa, BaJEHTHOCTD,
3JIEKTPOOTPHULIATEILHOCTh, XUMUYECKasl CBS3b, CTPYKTypHas (opmyia (pa3BEpHyTas U COKpalIEHHAas),
MOJIb, MOJISIPHAs Macca, MOJISIpHBI OObEM, YIJIEpOJHBIM CKeJeT, (yHKIMOHAJIbHAs IpyIma, paaukal,
U30MEPHUsI, U30MEPBI, TOMOJIOIMYECKUH psAll, TOMOJIOTH, YTJIEBOIOPOAbI, KUCIOPOJ U a30TCOAEpIKaILUe
COEJIMHEHMS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHMS); TEOPUU U
3aKOHBI (Teopusi CTPOEHUsI oOpraHuueckux BeuiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKallue B
OCHOBE ITOHMMaHUsI IPUUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (PAKTOIOTHYECKHE CBEIEHUS O
CBOMCTBAX, COCTABE, IIOJYUYEHUU U OE30M1aCHOM HCIIOJIb30BAHUN BXKHEHUIINX OPraHUYECKUX BELIECTB B
OBITY M NIPAKTUYECKOMN JEATEIILHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHU BBISBISTH XapaKTEpPHbIC NPU3HAKU TIOHITUH, yCTAHABIMBATh HX
B3aMMOCBSA3b, MCIIOJIB30BATh COOTBETCTBYIOLIME IIOHATHS IIPU ONMCAaHUM COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTraHUYECKUX COCUHEHUN;

c(OPMHPOBAHHOCTE YMEHHUH HCIIOJIB30BaTh XUMHUYECKYI0O CHMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalll€HHOM) (opMysl OpPraHMYeCKHUX BEIIECTB U
YPaBHEHUI XUMHYECKHMX PEAKIUI, W3rOTaBIMBATh MOJEJINM MOJIEKYJ OPraHMYECKUX BEIIECTB JUISA
WUTIOCTPAIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH yCTAHABINBATH IPUHA/IEKHOCTh N3YUEHHBIX OPraHMUECKUX BELIECTB
10 UX COCTaBYy U CTPOEHUIO K ONpeAeIEHHOMY KJlaccy/Tpymie cOeIMHEHNH (YIJIeBOAOPOIbI, KUCIOPOI U
a30TcoJiepKalllie COEIMHEHMs, BBICOKOMOJIEKYJISIPDHbIE COEIMHEHHUs), JaBaTh MM Ha3BaHHUS IO
cucremarnyeckoil HomeHkiatype (IUPAC), a takke mpUBOIUTH TpUBHUAIbHBIE HA3BaHUS OTIEIbHBIX
OpPraHUYECKUX BELIECTB (ITWJEH, MPONWIEH, AaleTWIeH, STWICHIJUKOIb, TJIHMLUEPUH, (EHO,
dbopManbaerus, aneTanbIeruj, MypaBbUHAs KHUCIIOTa, YKCyCHash KHCJIOTa, OJEMHOBAs KHUCIOTa,
CTeapMHOBasl KMCIIOTA, III0K03a, (PyKTO3a, Kpaxmall, L1003, TIUINH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPENEIATh BUABI XMMUUECKOHN CBS3M B OPraHMUYECKUX COETUHEHUSIX
(oaMHapHbIE U KpaTHBIE),

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSTD MOJIOXKEHUS TEOPUU CTPOSHHSI OPraHUYECKUX BEUIECTB A.
M. BytnepoBa /i 0OBSCHEHHsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTPOCHHE, (PU3UUYECKUE M XMUMUYECKHE
CBOMCTBA TUIMMYHBIX MIPE/ICTABUTENEH PA3TUUYHbIX KJIACCOB OPraHMYECKHUX BEIECTB (MEeTaH, 3TaH, THJIEH,
NponuieH, aneTuieH, Oyraauen-1,3, merunOyraauen-1,3, 6eH30/1, METaHOJ, TAHOJI, STHUJICHTIHKOJIb,
IIIMLEpUH, (EeHOJ, alleTajabAeru, MypaBbiuHas U YKCyCHasl KUCJIOTHI, TIII0K03a, Kpaxmall, LeJlIi0s03a,
aMMHOYKCYCHasl KHCJOTa), WIIIOCTPUPOBATh TI'E€HETUYECKYI0 CBS3b MEXAYy HHMU YpaBHEHHSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;



c(OPMUPOBAHHOCTh YMEHHSI XapaKTEepHU30BaTb HCTOYHHUKHU YIJIEBOJOPOAHOIO ChIPbs (HE(TH,
NPUPOAHBIN Ta3, yrojib), CIHOCOOBI HMX TMEepepadOTKU W TMPAKTUYECKOE MPUMEHEHHE IPOJTYKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYMCICHUS IO XHUMHYECKUM YpPaBHEHUSM (MacChl,
00BbEMa, KOJIMYECTBA HMCXOIHOTO BELIECTBA WJIM MPOJYKTa PEaKIUH [0 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 UCXOJHBIX BEIIECTB
WJIM MIPOJIYKTOB PEaKLIUH);

c(OPMUPOBAHHOCTh YMEHUH BIIAJICTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, MCIONb3YyeMbIX B XMMHUHU MPHU M3YUYEHUH BEIIECTB W XMMHYECKUX SIBJICHHM (HaOironeHue,
U3MEpPEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJb30BAaTh CHCTEMHbIE XMMMUYECKHUE 3HAHUS JUIsS
NPUHATHS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUN COOJIIO/IaTh IMpaBWiIa [OJb30BAaHUS XMMHUYECKOM TOCyAod U
nabopaTopHBEIM 000PYJOBaHHEM, a TAaKXKE NpaBHJa OOpAalICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHSIMH IO BBIITOJHEHUIO J1a00PaTOPHBIX XUMUUYECKUX OIBITOB;

cOPMUPOBAHHOCTh ~YMEHHM IUTAHUPOBATh W  BBINOJNHATH XUMHUYECKHH  AKCIICPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB IPU HATPEBAHUHM, MMOTYUYCHHUE STUIICHA U U3yUYEHHUE ero CBOMCTB,
KAueCTBEHHbIE pEaKLUHUH OPraHMYEeCKHX BEILECTB, J€HATypalus OEJKOB IpHU HArpeBaHUM, LIBETHbHIE
peakiuu OeNKOB) B COOTBETCTBUU C IIPABHIIAMU TEXHUKH 0€30MAaCHOCTHU MPU OOpaIlleHUH C BEIeCTBAMU
1 1ab0paTOPHBIM 00OPYAOBAaHHEM, MPEACTABIATH PE3yJbTAaThl XUMHUYECKOTO SKCIEpUMEHTa B (Gopme
3aliCHU ypPaBHEHUN COOTBETCTBYIOIIMX peakiuii U (HOpMyIHpOBaTh BBIBOABI HA OCHOBE OJTHUX
pe3yIbTaTOB;

cOPMUPOBAHHOCTh ~YMEHHMM KPUTHUECKH AaHATU3UPOBATh XUMUYECKYI0 HH(pOpMalmio,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBOr MH(POpManuu, UHTEpHET U APYTHX);

c(OpMHUPOBAHHOCTh YMEHUN COOIIOAATH MpaBUia SKOJOTHYECKH I1eIeCO00pa3HOro MOBEACHUS B
OBITY U TPYJOBOH IESTEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYIKAIOIIECH MPHUPOTHOU
Cpellbl, OCO3HaBAaThb ONACHOCTb BO3ACHCTBUS Ha JKUBBIE OPraHU3Mbl OIPEACIIEHHBIX OPraHUYECKHX
BelIeCTB, MOHMMas cmbica mnokaszatens [IJIK, moscHATh Ha mnpumepax crnocoObl YMEHBUIEHHS U
MPEAOTBPALLIEHHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA;

IUIs1 00YYAIOIIMXCS C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 370POBbSI: YMEHHUE IPUMEHATH 3HAHHS 00
OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUIS CJETbIX W CIA0OBUIALIMX OOY4YaIOIIMXCS: YMEHHE HCIOJIb30BATh PEIbe(HO-TOUEUHYIO
cucremy obo3nauenuii JI. bpaiins nist 3anucu xumudeckux GopMyl.

11 KIIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XuMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTaBISAIONICH €CTECTBEHHO-HAYUYHOU
KapTUHBI MUpPa, POJIM XUMHH B TIO3HAHUHU SIBJICHUN TIPUPOJIBI, B GOPMUPOBAHUN MBIIIJICHHUS U KYJIbTYPHI
JTUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM ISl pelieHUs] MPAaKTHYECKUX 3adad
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOI cpejie;

BIIQJICHUE CHCTEMOW XHMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONINE TOHSITHS
(XUMHUECKUI 3JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIDHBIA O0BEM, BAJIEHTHOCTb, DJIEKTPOOTPUIIATEITLHOCTh, CTETICHh OKHUCICHUS, XMMHYECKasi CBS3b
(KoBaJleHTHAs, MOHHAs, METAJTTNYECKasi, BOJOPOIHAS), KPUCTAIUIMYECKAs PEHIETKA, TUITBI XUMHUYECKUX
peaKkmuii, pacTBOp, DJIEKTPOJHTHI, HEIJIEKTPOJUTHI, IICKTPOJUTHUYECKAS TUCCOIHAIINS, OKHUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKOU PEAKIIMK, XUMUUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTAYECKON Trcconranuu, nepuoandeckuii 3akoH /. 1. MenneneeBa, 3aK0H COXpaHEHUST MacChbl
BEILIECTB, 3aKOH COXPAHEHUsl W MPEBPAILEHUs] SHEPTUU NIPU XUMUUYECKUX PEaKLHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHUMHH, MHUPOBO33PEHUYCCKHE 3HAHUS, JIEKAIMe B OCHOBE IOHUMAHUSA



MPUYUHHOCTU ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, PaKTOIOTHYECKHE CBEJCHHS O CBOICTBAaX, COCTABE,
MOJIy4eHUH U Oe30MacHOM WCIOJIb30BAHUM BaXXHEWIIUX HEOPraHUYECKHX BEHIECTB B OBITY U
MIPAKTUYECKON JAESITeTbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEPHBIC MPU3HAKH TOHSTHN, YCTaHABJIMBATH WX
B3aMMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME MTOHSITHS MPU ONMMCAHUN HEOPTaHUYECKHUX BEIIECTB U UX
IIPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOIb30BaTh XMMHUECKYIO CUMBOJHMKY Ui COCTaBICHUS (opMyIl
BEUIECTB U YpPaBHEHUH XUMHUYECKMX peakuui, cucremarudeckyro HomeHkiarypy (IUPAC) wu
TPUBHUAJIbHBIC HA3BAHUS OT/JIEIbHBIX HEOPraHUUYECKUX BEUIECTB (yrapHbIi ra3, YIJIEKUCIbIN ra3, aMMuax,
raiéHasl U3BecThb, Heran€Has U3BECTb, IUThEBAs COJA, TUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH OIpeAessaTh BAJIEHTHOCTb W CTENEHb OKUCICHHS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHUSX pa3IMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBs3M (KOBaJECHTHas, MOHHaf,
MeTaJlJIn4ecKasi, BOJIOPOJAHAS) B COSUHEHHX, TUIl KPUCTAIIINYECKON PEIIETKN KOHKPETHOT'O BEIlIeCTBa
(aToMHasi, MOJIEKyJsIpHAs, HOHHAs, METAJUIMYECKas), XapakTep Cpeldbl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COCAMHEHMIA;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPHHAIIC)KHOCTh HEOPraHUYECKUX BEIIECTB MO MX
COCTaBy K OIpeNeIEHHOMY KIIACCY/TPYIIe COeAUHEHHH (ITPOCThIe BEIIECTBA — METAJUIBI U HEMETAJLIbI,
OKCH/1bl, OCHOBAHMsI, KUCJIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHI pacKpbIiBaTh CMbICH TMepuoandeckoro 3akona [[. Y. Menzaeneesa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLLYI0, 00bSICHUTENbHYIO U IPOTHOCTUYECKYIO (PyHKIINU;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX
anemeHToB 1-4 mepuonoB Ilepmonnueckoii cucrembl xumuueckux snemeHToB J[. M. Menneneera,
UCIIONIB3YsI TOHATHS «S-, P-, O-3J€KTPOHHBIE OpPOWTANNY, «IHEPIeTHUCCKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U HUX COECJUHEHUH MO Mepuojam u
rpynnam [lepuonudeckoii cuctembl xumuueckux 3nemeHToB /1. . Mennaeneena;

c(OPMUPOBAHHOCTh YMCHHM XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB, MOATBEPXkKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBS3U
MEXJly HEOPraHMYEeCKHMMH BELIECTBAMHM C IIOMOILBIO YPAaBHEHUH COOTBETCTBYIOLIUX XHMHUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTH YMEHHSI KIIAaCCU(DUITUPOBATh XUMUYECKHE PEAKITUH 10 PA3INIHBIM MTPU3HAKAM
(uucy M cocTaBy pearupyrolux BeLIeCTB, TEIUIOBOMY 3G (eKTy peaklud, U3MEHEHUIO CTeneHen
OKHCJIEHUS AJIEMEHTOB, 00pAaTUMOCTH PEAKIIMH, yUYACTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHH COCTABIATH ypAaBHEHUS pEaKIUW pPAa3IUYHBIX THUIIOB, IOJIHBIE U
COKpalIEHHbIE YPAaBHEHUS peakluii HOHHOTO OOMEHAa, yUUThIBasl yCIOBUS, IPU KOTOPBIX 3TU pPEaKUu
UIYT 10 KOHIA;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIUH, MOATBEP)KIAIOIIME KAaueCTBEHHBIN COCTaB
pPa3IMYHBIX HEOPTaHWMYECKUX BEUIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI, NPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpaxX HEOPraHMUECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBAThH CYITHOCTh OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOIO OajlaHCca 3TUX peaKLnit;

C(OPMHPOBAHHOCTE YMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOH peakuuud OT
pa3auyuHbIX (PaKTOPOB; XapaKTep CMELIEHUS XMUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTHU OT BHEIIHETO
BozaeicTBus (npuniun Jle [latense);

c(OPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaThb XUMHYECKHE IIPOIECCHI, JIEKAllMe B OCHOBE
MPOMBIIIIJICHHOTO TOTYYESHHsI CEPHON KHCIOTHI, aMMHaKa, a Takke chopMUPOBAHHOCTH MPEACTABICHUN
00 o0IIMX HAYYHBIX MPUHIUIAX U IKOJOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTH YMEHUI POBOIUTH BEIYUCIICHHSI C UCIIOIB30BAHUEM MTOHSITHS «MacCOBast OIS
BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIEHUH T'a30B NMPU XUMUYECKUX PEAKIUAX, MACChl BEIECTBA WU
00bEMa Tra30B M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce MM 00bEMY OJHOTO M3 yYaCTBYIOIIMX B
peaxkiuu BEIeCTB, TEIUIOBOro 3d@exra peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS Macchl BEIECTB,
MIPEBPAILICHUS U COXPAHEHUS SHEPTUU;



c(hOpMHUPOBAHHOCTh YMEHHH COONIOAATh TMpaBUJia TIOJb30BAHHMS XUMHUYECKON TIOCYyAOH |
71a00paTOpHBIM O0OPYJOBAaHUEM, a TAKKE IMpaBHia OOpPAIICHHS C BELIECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMH IO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTH YMEHUH TUIAHUPOBATDH U BBIMOJIHATH XUMUYECKUN SKCIIEPUMEHT (pa3iosKeHUe
MEepoKCcHUa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa, OIpeAeleHHE Cpelbl PacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HHIMKATOPA, BIUSHUE DPA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxiuu, peakiii HOHHOro 0OMeHa, KaueCTBEHHbIE PEaKIuu Ha Cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHMUS, PEUIEHHE SKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMaM «Metamis» u «Hemeranias») B
COOTBETCTBHUH C MPaBUJIAMH TEXHUKU O€30MACHOCTH MpHU OOpallleHUuU C BEIIeCTBaMU U Jab0paTOPHBIM
000pyI0BaHUEM, MIPECTABIATh PE3YIbTAThl XMMUYECKOTO SKCIIEPUMEHTA B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX peakluil U GOpMyJIMPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3MPOBATh XHUMHYECKYI0 HMH(OpMAIHIO,
MOJIy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaLUU, IHTepHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHUH COOIIOAATH MPaBUiIa HKOJIOTHUECKU 11eJ1ecO00pa3HOro MOBEJACHUS B
ObITY ¥ TPYIOBOW JIEATEIHHOCTU B LIEISIX COXPAaHEHHUs CBOETO 3[0POBBS U OKpY)KAIOIIEH MPUPOTHOM
Cpellbl, OCO3HABATh OMACHOCTh BO3AECUCTBUS HA >KMBBIE OPTaHU3MbI ONPEACIEHHBIX BEUIECTB, TIOHUMAs
cmbicn mokazarens I[1/JIK, mosicHAT, Ha mpuMepax CrnocoObl YMEHBIIEHUS M TPEJOTBPAIICHHUS HUX
BPEJHOI0 BO3/EHCTBYS Ha OpraHU3M YEJIOBEKa;

JUIs 00Y4aroUIMXCcs ¢ OrPAaHUYCHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHUE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJIaX [M0O3HAHUS BELUIECTB U XUMHUUECKUX SIBJICHUI;

JUIS CJEMbIX W CIA0OBHUIALIIMX OOY4YaIOIIUXCS: YMEHHE HCIOJIb30BaTh pPeIbeHO-TOUCUHYIO
cucremy obo3HaueHuii JI. bpaiinst mist 3anucu XuMudeckux GopMy!L.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne | HauMeHOBaHHe pa3/iesioB U TEM IPOTrPaMMbl
n/n

KosindecTBO 4acoB

JJIeKTpOHHbIE

(uudpoBbie)
o6pa3oBaTesibHbIE

pecypchl

Bcero

KonTposabHbie | [IpakTUyeckue
paboThl

paboThI

Pa3pges 1. TeopeTH4yecKkre OCHOBBI OPraHM4YeCKOM XUMUM

1.1 |IIpeagmeT opranudecko xumuu. Teopus| 3 Bubnnoteka LLOK
CTPOEHUS OpraHUYeCKHUX COeJMHEeHU N https://resh.edu.ru/
A. M. byTtsiepoBa
WUTtoro no paszeny 3
Paspen 2. YriieBoaopo bl
2.1 |[IpeebHBbIE YTJIEBOAOPOAbI — AJIKAHBI| 2 Bubnnoteka LLOK
https://resh.edu.ru/
2.2 |HenpefesbHbIE YTJIEBOIOPOABI: 6 Bubnnorteka LLOK
aJIKeHbI, aJIKaJMeHbl, aJIKHHbI https://resh.edu.ru/
2.3 | ApoMaTHyeckue yrieBoL0pobl 2 Bubnuoteka LIOK
https://resh.edu.ru/
2.4 |TlpupoaHble UCTOYHHUKH 3 1 Bubnnoteka LIOK
YIJIEBOJIOPO/IOB U UX MepepaboTKa https://resh.edu.ru/
Utoro no paspeny 13

Pazaen 3. Kuciopoacoaep:kaiiye opraHudeckre coe JHHeHUA

3.1 |CnupTbl. PeHou 3 Bubnunoteka LLOK
https://resh.edu.ru/
3.2 | Anbaerujibl. Kap60HOBbIE KUCIOTHI. 7 Bubnunoteka LLIOK
CsoxHbIe 3UPBI https://resh.edu.ru/
3.3 |YriieBo bl 3 2 Bubnnoteka LIOK
https://resh.edu.ru/
UToro no pasgeny 13

Pa3gen 4. A3oTcoaepxalue opraHu4yecKe coeJuHEeHUs

4.1 | AMUHBIL. AMUHOKHUCJIO0THI. Besiku 3 Bubnnoteka LIOK
https://resh.edu.ru/

HToro no pasaeny 3

Pa3zzges 5. BbICOKOMOJIeKyJ/IApHbIe COeJUHEHUs

5.1 |Tlnactmaccel. Kayuyku. Bosiokna 2 Bubnnoteka LLOK
https://resh.edu.ru/

UToro no pasgeny 2

OBIIEE KOJIMYECTBO YACOB I10 34 3

[TPO'PAMME

11 KJIACC




Ne | HaumeHoBaHUe pa3ziesioB U KosinuecTBO 4yacoB JdnekTpoHHbIE (LUPOBLIE)
n/n TeM POrpaMMbl Bcero| KouTpouin| [TpakTiyec ob6pa3oBaTesIbHbIE PECYPChI
Hble KUe
paboTel | paboThI
Pasaen 1. TeopeTnyecKkue 0CHOBBI XMMHUU
1.1 |CTtpoeHue aTOMOB. 3 Bubnuoteka LLOK https://resh.edu.ru/
[lepyuogryecKku 3aKOH U
[leproguyeckas cuctema
XUMHUYECKUX 3JieMeHTOB /I. U.
MengeneeBa
1.2 |CTpoeHue BeljecTBa. 4 Bubnnoteka LUOK https://resh.edu.ru/
MHoroo6pa3ue BelecTB
1.3 |XuMUUeCcKHe peaKkluu 6 1 1 Bubnnoteka LUOK https://resh.edu.ru/
HToro no pasgeny 13
Paszpges 2. Heopranuyeckasa XumMusa
2.1 [MeTtasnubl 6 Bubnnoteka LLOK https://resh.edu.ru/
2.2 |HemeTanabl 9 1 Bubnnoteka LUOK https://resh.edu.ru/
2.3 |CBfI3b HEOpPTaHHUYECKUX U 2 Bubnnoteka LUOK https://resh.edu.ru/
OpraHUYeCcKHUX BellecTB
HToro no pasgeny 17
Paspgen 3. XuMUA U )KU3Hb
3.1 [(XuMug U XKU3HDb 4 Bubnnoteka LLOK https://resh.edu.ru/
HToro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
[TPOTPAMME




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosinyecTBO 4acoB Jata | JsekTpoHHbIe [UDPOBbIE
n/mo V3y4eHUs o6pa3oBaTesibHbIE
pecypchl
Bcer | KonTp| [IpakTuye
O |OJIBHBI| CKHe
e paboThl
paboT

bl

1 [IpeaMeT opraHu4yeckoun 1 Bubnunoteka LLOK
XMMHH, €€ BOSHHUKHOBEHHUE, https://resh.edu.ru/
pa3BUTHE U 3HAYEHHE

2 Teopusa ctpoeHud 1 Bubnunoteka LLOK
OpraHu4YecKuX COeJUHEeHUH A. https://resh.edu.ru/
M. ByT/iepoBa, eé 0OCHOBHbIE
MOJIOXKEHUS

3 [IpencraBiienue o 1 Bubnnoteka LLOK
KJaccupUuKaLuu https://resh.edu.ru/
OpraHHW4YecKHuX BelleCTB.

Homenknatypa
(cuctemaTuyeckasi) v
TpUBHUAJIbHbIe HA3BaHUS
OpraHUYeCKHUX BelleCTB

4 AJIKaHBI: COCTaB U CTPOEHUE, 1 Bubanoteka LOK
roMOJIOTUYECKUM PAL, https://resh.edu.ru/

5 MetaH 1 3TaH — npocrenwmue | 1 Bubnunoteka LIOK
NpeACTaBUTEJIU aJIKAHOB https://resh.edu.ru/

6 AJIKeHBI: COCTaB U CTPOEHHUE, 1 Bubnnoteka LIOK
CBOYCTBA https://resh.edu.ru/

7 JTUJIEH U NIPOINUJIEH — 1 Bubnunoteka LLOK
MPOCTeMIIME PeCTaBUTEU https://resh.edu.ru/
aJIKEHOB

8 [IpakTHyeckas pabora Ne 1. 1 1 Bubnunoreka LIOK
«IlonydyeHnue saTuseHa u https://resh.edu.ru/
V3y4YeHHe ero CBOMCTB»

9 Ankanuensl. byrtaguen-1,3 u 1 Bubnunoteka LOK
MeTUJI6yTagueH-1,3. https://resh.edu.ru/
[TosryyeHHEe CUHTETHUYECKOT 0
Kay4dyKa U pe3rHbl

10 |ANKHHBI: COCTaB U 1 Bubnunoteka LOK
0COOEHHOCTHU CTPOEHUH, https://resh.edu.ru/
rOMOJIOTUYECKUM PAL,

AneTusieH — NpOCTeNIINU
npeJ/iCTaBUTE b AJIKUHOB

11 |BpryucieHus o ypaBHEHUIO 1 Bubnnoteka LIOK
XUMHYECKOU peaKuu https://resh.edu.ru/




Ne Tema ypoka KosinyecTBo 4acoB Jata | JsiekTpoHHBbIe [UDPOBbIE
n/mo U3y4eHus o6pasoBaTesibHblE
pecypchl
Bcer | KonTp| [IpakTuye
O |OJIbHBI| CKHe
e paboThl
paboT
bl

12 |ApeHbl: 6€H30J1 U TOJIYOI. 1 Bubnnoteka LIOK
TOKCUYHOCTb apeHOB https://resh.edu.ru/

13 |[l'eHeTnYeckas CBSI3b 1 Bubnmoteka LIOK
yIJIEBO/IOPO/IOB, https://resh.edu.ru/
NpUHaAJeXalluX K
pa3/IMYHbIM KJ1accaM

14 |IllpupoaHble UCTOYHUKU 1 Bubnunoteka LLOK
yIJ1€BOJOPOZOB: IPUPOAHBIN https://resh.edu.ru/
ras v nonyTHble HePpTAHbIE
rasbl, HepTb U IPOJAYKTHI €€
nepepaboTKU

15 |I[IpupojHble UCTOYHUKHU 1 Bubnnoteka LLOK
yrJIEBOJOPOAOB: IPUPOAHBIN https://resh.edu.ru/
ras v nonyTHble HePTSAHbIE
rasbl, HeQThb U IPOJYKThI €€
nepepaboTKu

16 |KoHTpoJsibHas paboTa no 1 1 Bubnanoteka LLOK
paszeny «YrieBoA0pOAbI» https://resh.edu.ru/

17 |llpepenbHble OJHOATOMHbIE 1 Bubnnoteka LIOK
CIIUPThI: METAHOJI U 3TAHOJI. https://resh.edu.ru/
BozopoaHas cBA3b

18 |MHoOroaToMHble COUPTHI: 1 Bubnnoteka LIOK
3TUJIEHIJIMKOJIb U IJIMLepPUH https://resh.edu.ru/

19 |®eHon: cTpOEHUE MOJIEKYJIBI, 1 Bubnunoreka LIOK
du3nvecKre U XuMHU4YecKue https://resh.edu.ru/
CBOMCTBA, MpUMeEHEHHE

20 |Anbperuanl: opMmanbgeruau| 1 Bubnunoteka LOK
aneTaJabJeruj. AluileToH https://resh.edu.ru/

21 |OgHOOCHOBHBIE NIpe/esbHbIe 1 Bubnmoteka LIOK
Kap6OHOBbIE KUCJIOTHI: https://resh.edu.ru/
MypaBbHHas U YKCyCHast

22 |IlpakTuyeckas paborta Ne 2. 1 1 Bubnnoteka LLOK
«CBoucTBa pacTBOpa https://resh.edu.ru/
YKCYCHOM KUCJIOTBI»

23 |CTeapuHOBAas U 0JIEMHOBast 1 Bubnunoteka LLOK
KHCJIOTHI, KaK peACTaBUTENHN https://resh.edu.ru/
BBICIIUX KAPOOHOBBIX KUCJOT




Ne Tema ypoka KosinyecTBo 4acoB Jata | JsiekTpoHHBbIe [UDPOBbIE
n/mo U3y4eHus o6pasoBaTesibHblE
pecypchl
Bcer | KonTp| [IpakTuye
0 |OJIbHBI CKHe
e paboThl
paboT
bl
24 |Mbl1a KaK COJIM BbICIIUX 1 Bubnnoreka LIOK
KapOOHOBBIX KHCJIOT, UX https://resh.edu.ru/
MololIIlee eMCTBHE
25 |CnoxHble 3$UPHI KaK 1 Bubnuoteka LLOK
NPOM3BOAHbIE KAPOOHOBBIX https://resh.edu.ru/
KUCJOT. ['MAPOJIN3 CI0KHBIX
adupos
26 |Kupbl: rUAPOIU3, 1 Bubanoteka LOK
npUMeHeHUe, bHoJIorudyecKas https://resh.edu.ru/
POJIb YKUPOB
27 |YrieBojbl: cOCTaB, 1 Bubnnoteka LIOK
kj1accupukanus. Baxkueimue https://resh.edu.ru/
npeJiCTaBUTEJIU: IJIIOKO33,
bpykTO33a, caxapo3a
28 |Kpaxmas v nesiroJiosa Kak 1 Bubnunoteka LLOK
NPUPOJHBIE TIOJUMEPHI https://resh.edu.ru/
29 |KoHTposibHas paboTa mno 1 1 Bubnunoteka LOK
paszeny https://resh.edu.ru/
«Kucnopogacoaepxaiue
OpraHuYyecKue coeJJUHeHUsI» /
Bcepoccuiickas npoBepoyHas
paboTa
30 |O61as xapaKTepUCTUKa 1 1 Bubnuoteka LLOK
a30TcoiepKaliux https://resh.edu.ru/
OpTraHUYeCKUX COeIUHEHUH /
Bcepoccuiickas npoBepoyHas
paboTa
31 |AMUHBI: METUJIAMHUH U 1 Bubnunoteka LOK
AHUJIVH https://resh.edu.ru/
32 |AMHUHOKHCJIOTHI KaK 1 Bubnunoteka LOK
aMmdoTepHbIe OpraHUYeCcKHe https://resh.edu.ru/
CoeIMHEHHUS, UX
OHMOJIOTUYECKOE 3HAUYEHHE.
[lenTuabl. besiku Kak
NpUPOJHbIE
BBICOKOMOJIEKYJISIPHBIE
coelMHEHMUS
33 |OcHOBHbIE NOHATHUS XUMHUHU 1 Bubnunoteka LOK
BbICOKOMOJIEKYJIAPHBIX https://resh.edu.ru/
coeJMHEHUH




Ne Tema ypoka KosinyecTBo 4acoB Jata | JsiekTpoHHBbIe [UDPOBbIE
n/mo U3y4eHus o6pasoBaTesibHblE
pecypchl
Bcer | KonTp| [IpakTuye
O |OJIBHBI| CKHe
e paboThl
paboT
bl
34 |OcHOBHbIE METO/IbI CHUHTE3a 1 Bubnmoteka LIOK
BbICOKOMOJIEKYJISIPHBIX https://resh.edu.ru/
coequHeHUH. [ls1lacTMaccsl,
Kay4yKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34 3 2
[TIPOTPAMME
11 KJIACC
Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTpOHHbIE
n/n U3y4eHud nuppoBble
obpasoBaTesIbHble
pecypchl
Bcero|KonTposibHbie| [IpakTryeckue
paboThI paboThI
1 |XuUMHYeCKUH 3JIeMEeHT. 1 Bubnnoteka LIOK
AToM. JyieKTpOHHas https://resh.edu.ru/
KOHQUTrypanus aToMOB
2 |lleppuoguyeckuid 3aKOH U 1 Bubnunoteka LLOK
[lepuoaryeckas cuctema https://resh.edu.ru/
XUMHWYECKUX 3J1eMeHTOB /l.
H. MeH eseeBa, UX CBSI3b C
COBPEMEHHOU TEOpUEN
CTPOEHUSI aTOMOB
3 |3aKOHOMEpPHOCTHU 1 Bubnunoteka LLOK
U3MeHeHHS CBOUCTB https://resh.edu.ru/
XUMHWYECKUX 3JIEMEHTOB U
X COeJUHEHUM 110
rpyImmnaM v nepyuoam.
3HayeHUe
NepuogU4eCcKoro 3aKOHa 1
CUCTEMBbI XUMHUYECKUX
asneMmeHTOB /I.H.
MeHpesieeBa B pa3BUTUU
HayKHU
4 |CTpoeHMe BellleCTBa. 1 Bubnunoteka LLOK
XHUMH4YecKasl CBSI3b, eé https://resh.edu.ru/
BU/1bl; MEXaHU3MbI
06pa3oBaHUs
KOBaJIEHTHOU CBSI3M.
BozopozHas cBA3b




Tema ypoka

KosimyecTBO 4acoB

Jarta
V3y4eHUs

JJIeKTPOHHBIE

nudpoBbie
obpasoBaTeJbHble

pecypchl

Bcero

KoHTposibHbIE

[IpakTHUyeckue

paboThI paboThI

BasileHTHOCTb.
JJIeKTPOOTPULLATENBHOCTb.
CTeneHb OKUCJIEHUS.
BelectBa MOJIEKYJISPHOTO
Y HEMOJIEKYJISIPHOTO
CTPOEHUA

Bubnnoteka LOK
https://resh.edu.ru/

[loHsITHE O AUCTIEPCHBIX
cuctemax. MicTuHHbIe U
KOJIJIOU/IHbIE PACTBOPBI.
MaccoBasi f0J1s1 BeliecTBa
B pacTBOpe

Bubnnoteka LOK
https://resh.edu.ru/

Knaccupukanus u
HOMEHKJIaTypa
HeopraHu4ecKux
CoeIMHEHUH.
['eHeTH4YecKad CBA3b
HeopraHW4YecKHUX BellecTB,
Pa3JIMYHBIX KJIACCOB

Bubnnoteka LOK
https://resh.edu.ru/

Knaccudukanus
XUMHYECKUX peaKL UM B
HeopraHu4ecKou u
OpraHUYeCcKOW XUMHH.
3aKOH COXpaHeHUs MacChl
BElIeCTB; 3aKOH
COXpaHEHHUA U
npeBpalleHNsl IHEPTUU
IPU XMMHUYECKUX peaKLUAX

Bubnnoteka LOK
https://resh.edu.ru/

CKOpoOCTBb peaKLuH.
O6paTuMble peaKLUH.
XrMMUYeCKOoe paBHOBeCUE

Bubnunoteka LIOK
https://resh.edu.ru/

10

[IpakTHyeckas pabota N2
1. «BivsiHMe pa3/IMyHbIX
$aKTOpOB Ha CKOPOCTh
XUMHWYECKOU peaKLiun»

Bubnnoteka LOK
https://resh.edu.ru/

11

JJNIEKTPOJIMTUY eCKas
auccouranud. [louaTue o
BOJIOPOJHOM IOKa3aTeJie
(pH) pactBopa. Peaknuu
HOHHOT'0 06MeHa.
['Maposin3 OpraHuYeCcKUX U
HEOpraHUYeCKHX BEUleCTB

Bubnnoteka LOK
https://resh.edu.ru/




Ne Tema ypoka KosinyecTBo 4acoB Jarta JJIeKTPOHHBIE
n/mo U3y4eHus nudpoBbie
o6pa3oBaTe/ibHbIE
pecypcsol
Bcero|KonTposibHbie| [IpakTryeckue
paboThl paboThl

12 |OKucCAUTENBHO- 1 Bubnnoteka LIOK
BOCCTaHOBUTEJIbHbIE https://resh.edu.ru/
peakuuu. [losgTue 06
3JIEKTPOJIM3€e PACIJIaBOB U
pacTBOPOB COJIEN

13 |KonTpoJsibHas paboTa 1o 1 1 Bubnnoreka LIOK
pasaeny «TeopeTuyeckue https://resh.edu.ru/
OCHOBBI XUMHH»

14 [MeTaJsbl, UX IOJIOKEHUE B 1 Bubnnoteka LIOK
[lepuoguyeckon cucrteme https://resh.edu.ru/
XUMHUYECKUX 3J1eMeHTOB /l.

H. MeHesnieeBa U
0COGEHHOCTH CTPOEHUS
aToMoB. O61ue
¢dusnyeckre CBOMCTBA
MeTaJlJIOB

15 |CniaBbI MeTaJIJIOB. 1 Bubnunoteka LIOK
JJIEeKTPOXUMUYECKUHN PAL, https://resh.edu.ru/
HaMnpsHKeHUH MeTaslJioB

16 |XuMH4YecKHe CBOMCTBA 1 Bubnnoteka LIOK
BaXKHEHIIUX MEeTaJJIOB https://resh.edu.ru/
(HaTpu#, KaJWH, KaJbLUH,

MarHuM, aJlloMUHUN) U UX
coeJMHEeHUH

17 |XuMH4eckue cBONUCTBa 1 Bubnnoteka LIOK
XpoMa, MeJiy U UxX https://resh.edu.ru/
coeJMHEeHUH

18 |XuMu4eckue CBOMCTBaA 1 Bubnunoteka LOK
IIMHKA, XKeJie3a U Ux https://resh.edu.ru/
coeJMHEeHUH

19 |llpakTHueckas paboTa N 1 1 Bubnunoteka LLOK
2. "Pemienue https://resh.edu.ru/
3KCNepHUMeHTalbHbIX
3a/a4 110 TeMe
«MeTamabi»"

20 |HemeTannisbl, ux 1 Bubnunoteka LOK
II0JIOXKEHHUE B https://resh.edu.ru/
[leproaunyeckoi cucrteme
XUMHWYECKHUX 3J1eMeHTOB /l.

H. MeHgeseeBa u
0COGEHHOCTH CTPOEHUS
aTOMOB




Ne Tema ypoka KosinyecTBo 4acoB Jarta JJIeKTPOHHBIE
n/mo U3y4eHus nudpoBbie
o6pa3oBaTe/ibHbIE
pecypcsol
Bcero|KonTposibHbie| [IpakTryeckue
paboThI paboThI

21 |®Pusnyeckue cBocTBa 1 Bubnunoteka LOK
HEMEeTaJJIOB. AJJIOTPONUA https://resh.edu.ru/
HEMeTaJIJIOB (Ha mpuMepe
KU CJI0pOAa, cephl, dochopa
Y yrJjiepo/a)

22 |XUMHUYeCKHe CBOMCTBA 1 Bubnnoreka LIOK
rajJioreHoB, cepbl U UX https://resh.edu.ru/
COeIMHEHUH

23 |XuMHYecKHe CBOMCTBA 1 Bubnunoteka LOK
azoTa, pocpopa 1 ux https://resh.edu.ru/
coeJMHEeHUH

24 | XyMHWYecKHe CBOMCTBA 1 Bubnnoreka LIOK
yrJjiepojia, KpeMHHUSA U UX https://resh.edu.ru/
coeJMHEHUH

25 |[IpuMeHeHHe BaXKHEHLIUX 1 Bubnnoteka LIOK
HEMETaJ/lJIOB U UX https://resh.edu.ru/
CoeIMHEHUH

26 |060061IeHHEe U 1 Bubanoteka LIOK
cUcTeMaTu3al s 3HaHU U https://resh.edu.ru/
no teMe «HemeTanibi».

Briyucienus no
ypaBHEHUSM XMMUYECKUX
peakium u
TePMOXHMHUYECKUE
pacyéTsl

27 |llpakTryeckas paboTta No 1 1 Bubnnoteka LIOK
3. «Pemenue https://resh.edu.ru/
3KCIepUMEeHTalbHbBIX
3a/a4 1o TeMe
"HemeTtasnibr"»

28 |KoHTposibHas paboTa mno 1 1 Bubnunoteka LLOK
TeMaM «MeTaJlabl» U https://resh.edu.ru/
«HemeTannbi»

29 |HeopraHuuyeckue u 1 Bubnunoteka LOK
OpraHUYecKue KUCIO0ThI. https://resh.edu.ru/
Heopranuyeckue u
OopraHu4yecKre OCHOBAHUS

30 |AMmdoTepHbIE 1 Bubnunoteka LIOK
HeopraHu4yeckue U https://resh.edu.ru/
OpraHuvyecKue
coeJMHEHHUH.

[eHeTHUYecKas CBA3b




Ne Tema ypoka KosinyecTBo 4acoB Jarta JJIeKTPOHHBIE
n/mo U3y4eHus nudpoBbie
o6pa3oBaTe/ibHbIE
pecypcsol
Bcero|KonTposibHbie| [IpakTryeckue
paboThI paboThI
HEOpraHUYeCKUX 1
OpraHUYeCcKHUX BellecTB
31 |Posb xuMuu B 1 Bubanoteka LOK
obecreyeHUHU https://resh.edu.ru/
3KO0JIOTUYECKOH,
3HepreTU4YECKOM U
MHIEeBOM 6€30MacHOCTH,
Pa3BUTUU MeAULIMHBI
32 |IlpeacraBaeHus1 06 06UIUX 1 Bubnunoteka LOK
Hay4HBIX NPUHLMIIAX https://resh.edu.ru/
NPOMBIIIJIEHHOT O
NoJIy4YeHUs BaXKHENIINUX
BEILleCTB
33 |YesnoBek B Mupe BelecTB U| 1 Bubnmoteka LIOK
MaTepUualoB https://resh.edu.ru/
34 |XuMuUs U 340pOBbe 1 Bubnnoreka LIOK
YyeJIOBEKa https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB 34 2 3
[10 IPOTPAMME

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
NPOI'PAMMBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

1 Teopernyeckre OCHOBBI OPraHUYECKON XUMHUU

ChopMIpOBaHHOCTE TPENCTABICHUN O XUMHYECKOH COCTABIIONICH eCTeCTBEHHOHAYIHOM
KapTUHBI MHUpaA, POJIM XUMHUU B IMO3HAHUHN SIBJICHHUI mpupoJbl, B ¢)OpMI/IpOBaHI/II/I MBIIIJICHUSA U
11 KyJIbTypbl JUYHOCTH, €€ (YHKIHMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOH M pelieHus
MPAaKTHYECKUX 337a4 M SKOJOTHUYECKH OOOCHOBAHHOIO OTHOIICHHUS K CBOEMY 370POBBIO U
IPUPOJHOU cpese

Brnanenne cuctemMol XMMHUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOUIUE MOHSTHUS
(Monekyma, BaJCHTHOCTh, JJIEKTPOOTPUIIATEIILHOCTh, CTETIICHb OKUCICHUS, XUMUYECKas CBA3b,
MOJTb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, YIIIEPOAHBIH CKeNeT, (yHKIIMOHAILHAS TPYIIa, PaIH-
12 KaJi, U30MepHs, U30MEPhI, TOMOJIOTUYECKUH P, TOMOJIOTH, YTIEBOAOPObL, KUCIOPOI- U a30TCO-
' JiepKalllie COCJMHEHHUS, OWOJIOTMYECKH aKTUBHBIC BellecTBa (YIJICBOIBI, KHPBI, OCIKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BLICOKOMOJICKYJISIPHBIE COSAMHEHHS ); TEOPUH U 3aKOHBI

TEOPHUSI XUMHUUECKOTO CTPOECHHUST opraHndyeckux Bemects A.M. ByTiaeposa), 3akoHOMEPHOCTH
Yy ) ,

CHUMBOJIMYCCKHM S3BIK XHUMHUU, (I)aKTOHOFI/I‘{eCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBE, IMOJYUYCHUHN U




Kon
NpoBePsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble npeAMeTHbIE pPe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

0€30MMaCHOM HCIIOIL30BAHUHN BaKHEHIITHX HCOPTaHUYCCKUX U OPTAaHUYCCKUX BEIICCTB B 6LITy n
HpaKTI/I‘ICCKOﬁ JCATCIIBHOCTH YCJIOBCKA

1.3

ChopMIpOBaHHOCTE YMEHHH BBLIBISTH XapaKTEPHBIC NMPH3HAKH HMOHITHH, yCTAaHABINBATH MX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLINE IMOHATHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
MIpeBpalIeHU i OpraHMYeCKUX COSTMHEHUN

1.4

Cc(OPMHPOBAHHOCTE yMEHHI HCIOJIB30BaTh XHMHYECKYI0O CHMBOJHKY IS COCTABJICHHSA
MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH, COKpAIEHHOIT) (hOpMyN OpPraHUYECKUX BEILECTB
U YpPaBHEHMH XUMMUYECKHUX PEaKLUil, N3rOoTaBIMBaTh MOJAEIH MOJEKYJl OPraHUYECKUX BEIIECTB
JUISL WWUTIOCTPAIMY MX XMMUYECKOr0 U IPOCTPAHCTBEHHOIO CTPOCHHUS

15

ChopMHpOBaHHOCTE YMEHUH YCTAHABJIMBATH MPHHAIICHKHOCTh M3YUYECHHBIX OPTaHHYCCKHX Be-
IIECTB 10 UX COCTABY U CTPOCHHIO K ONPeAelEHHOMY KJlaccy (IpyIie) CoOequHEeHNH (YTIIeBOI0-
POIBI, KUCTIOPOX U a30TCOACPIKAIINE COSTUHEHNUS, BRICOKOMOJICKYIISIPHBIE COCTUHEHHS), 1aBaTh
WM Ha3BaHMs 1O cucTteMarnyeckor HomeHkarype (IUPAC)

15

CchopMIpOBaHHOCTE YMEHHUS OIPEHEISITh BHABI XHMHYECKOH CBSI3M B OPraHMYECKHX
COCIMHEHISIX (OAMHAPHBIE W KPATHBIE)

1.6

ChopMIpoBaHHOCTE YMEHHS IPHUMEHSTD: TIOJIOKEHHS TCOPHUH CTPOCHHUS OPTaHIMYECKHUX BEIIECTB
A.M. BytiepoBa i 00BSICHEHHST 3aBUCHMOCTH CBOWMCTB BEUIECTB OT MX COCTAaBA M CTPOCHUS,;
3aKOH COXpaHEHHsI MacChl BEIIECTB

yFJ’IeBO}IOpO}ILI. Kncnopoucoaepmamne U a30TCoACpKAIINUE OPraHU4CeCKHUC COCAUHCHUS.
BLICOKOMOHeKyJ'ISIpHLIe COCAMHCHUA

2.1

ChopMHpOBaHHOCTH YMEHHH IPUBOANTH TPHUBHAIBHBIC HA3BAHUSI OTJCIBHBIX OPraHUICCKUX Be-
mIecTB (3TWJICH, TPONWIEH, AlleTHIICH, JTHICHIIMKONb, TIUIEePHH, (EeHON, (OopMalbICTH]I,
alleTaNbJCTHl, MypaBbHHAsI KUCJIOTa, YKCYCHAs KHUCIIOTA, OJCHHOBAas KHCIOTa, CTCApUHOBAs
KHCJIOTA, TIII0K03a, QPYKTO3a, KpaxMall, IEJUTF0JI03a, TIHIHH)

2.2

CdopMHUpOBaHHOCTh YMEHUIN XapaKTepu30BaTh COCTAB, CTpOeHHE, (PU3HMUECKUE U XUMHUYECKHE
CBOMCTBA THITUYHBIX MTPEICTABUTEIICH PA3TUIHBIX KIIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH,
STHWJICH, TPOINWJICH, aleTHIeH, OyTaaueH-1,3, MeTunOyTamueH-1,3, O€H30JI, METaHOJ, 3TaHOJI,
STUJICHTIIUKOIIb, TIUICPUH, (PEHOII, alleTaabIeTH I, MypaBbUHAs ¥ YKCYCHAs KUCIIOTHI, TITFOK03a,
KpaxMaJl, IeJIIFJI03a, AMUHOYKCYCHAsI KUCJIOTA)

2.3

ChopMIpOBaHHOCTE YMEHHUS WIDTIOCTPUPOBATH TEHETHUECKYIO CBS3b MEXKIY TUITHYHBEIMHA IIPE]-
CTAaBUTESIMU PA3NIMYHBIX KJIACCOB OPraHWYECKUX BEILECTB YPABHEHUSIMU COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIUi C UCTIOJIh30BAHUEM CTPYKTYPHBIX (hOpMYI

2.4

CdopMHUPOBaHHOCTh YMEHHS XapaKTePU30BaTh MCTOYHHKHU YTIIEBOAOPOAHOTO CHIPbs (HE(Th,
HPUPOIHBIN Ta3, Yroib), coco0bl UX MepepabOTKU M MPAKTUYECKOE NMPHMEHEHHE MPOIYKTOB
nepepaboTKH

XUMHA U )KU3HB. PacuéThl

3.1

CopMIpoBaHHOCTE YMEHUIA BIAICTh CHCTEMON 3HAHMH 00 OCHOBHBIX METOJaX HAYYHOTO ITO3HA-
HUSl, UCTIOJIb3YEMBIX B XUMHUH TIPU W3yYEHUH BEIIECTB M XUMHUYCCKUX SIBICHUH (HaOI0JeHHE,
HU3MEpeHHe, SKCIIEPUMEHT, MOJICITUPOBAHHIE), UCTIOIH30BATh CHCTEMHBIE XUMHUYECKUE 3HAHUS IS
MIPUHATUS PEHICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIlMsIX, CBSI3aHHBIX C BEIIECTBAMH WU HX
MIPUMEHEHUEM

3.2

CdopMHupoBaHHOCTH YMEHHH COOITIOIaTh TIPaBUJIa MOJIB30BaHUS XHMUYECKOH MOCY 101 1 Tabopa-
TOPHBIM 000pYJOBaHHMEM, a TaKKe INpaBHia OOPAIICHHS C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKIMSIMH IO BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX OMBITOB

3.3

ChopMIpOBaHHOCTH YMEHUH INIAHUPOBATH U BHITIOHATh XUMHIESCKUH IKCIIEPUMEHT (TIpeBpaIie-
HUS OpPraHMYEeCKUX BEILECTB MPHU HArpeBaHUH, MOJYUYEHHE 3TUJIEHA M U3yueHHE €ro CBOMCTB,
Ka4eCTBCHHBIC PEAKIMH OPraHWYECKHX BEIIECTB, JCHATypalms OCNKOB IpH HArpeBaHHH,




Kon

IIpoBepsiemble npeAMeTHbIE pPe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NMpoBepPsieMoro .
0o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus
pe3yJjbTarTa
[[BETHbIC pEaKknud OEJKOB) B COOTBETCTBHM C IPaBWIAMHM TEXHHKH O€30MacHOCTH MpU
oOpaleHn ¢ BelecTBaMH U JIAOOPAaTOPHBIM O0OpYIOBaHHEM; IPEICTABJIATh PE3YJIbTATHI
XMMHYECKOTO 3KCIEpUMEeHTa B (OpMe 3allMCH ypaBHEHHI COOTBETCTBYIOIIMX PEAKLUH U
(OpMyJIMPOBATH BEIBOJIBI HA OCHOBE STHX PE3yJIbTaTOB
ChopMHpOBaHHOCTE YMEHHI TPOBOAUTH BBIYUCICHHS O XUMHYCCKHM YpPaBHEHHUSM (MacChI,
3.4 00bEMa, KOJMYECTBA HMCXOIHOTO BEIECTBA WIM MPOAYKTa DPEaKIHH IO H3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 MCXOIHBIX BEIECTB WUIIH MPOYKTOB PEAKI[HIH)
35 ChopMuUpOBaHHOCTh YMEHHH KPUTHICCKH aHATHM3UPOBATh XUMUYECKYI0 HH(OPMAIIUIO, TOTyvae-
' MYIO M3 Pa3HBIX HCTOYHHKOB (CpecTBa MacCOBOM HH(OpMAINH, ceTh MIHTepHeT u Apyrue)
CdopMHPOBaHHOCTh YMEHHI COOIONIAThH MPABHJIA SKOJIOTHIESCKH 1eJIeCO00Pa3HOTO TIOBEICHHS
B OBITY W TPYIOBOW [ESATENHHOCTH B LE/SIX COXPAHEHHS CBOETO 3I0POBbSI U OKPY)KArOIIeH
36 NPUPOIHON CPEefibl, OCO3HABATH OIMACHOCTh BO3JCUCTBHUS HA JKMUBBIC OPraHU3MbI ONPeIeIEHHBIX
' OpPraHM4YecKHX BEUIeCTB, IOHMMAas cMbicn mokaszatens [IJIK (mpemensHO nomycrimoi
KOHIICHTPAIIMH ), TOSCHSITH HA PUMEPax CIOCOObI YMEHBIICHUS U IPEIOTBPAILICHUS UX BPESTHOTO
BO3JICHCTBHUS HA OPTaHHU3M YeJIOBeKa
11 KJIACC
Kon . .
DOBEDSIEMOTO IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHSI OCHOBHON 00pa30BaTeILHOI
posep NMPOrpaMMbI CPeIHEro od1ero 06pa3oBaHusi
pe3yJibTaTa
1 Teoperuueckne OCHOBbI XUMHUH

11

Brnagenue cucreMoil XUMUYECKUX 3HAHUH, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAFOIINE MOHATHS (XU-
MHYECKHN DIIEMEHT, aroM, OJJIEKTPOHHAs o000J0YKa aroma, S-, p-, 0-3JeKTpOHHBIE OpOHTAIH
aTOMOB, WOH, MOJIEKyJla, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTh, CTEICHb OKHCJICHUS,
XUMHYECKasi CBSA3b, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BhEM, KPHCTAIUTNIECKAs PEIIETKa, THIIBI
XUMHUYECKUX PEAKINi (OKUCITUTETFHO-BOCCTAHOBUTENBHBIE, DK30- U HIOTEPMHUYECKUE, PEAKIIHH
HMOHHOTO OOMEHa), pacTBOp, AJIEKTPOIUTHI, HEINEKTPOIUTHI, DIECKTPOIUTHIECKAs TUCCOLMAIINS,
OKHCTIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKON PEaKIINU, XUMHUYECKOE PABHOBECHUE); TEOPUU
Y 3aKOHBI (TEOpHS JEKTPOIUTHYECKOH auccoranuy, [lepuomuueckmii 3akon .M. Menneneesa,
3aKOH COXPaHEHHS! MAacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHNA SI3bIK XUMHUH, (PaKTOIOTHUYECKHE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYYCHHM W OE30MAaCHOM HCIOJIb30BAHUH Ba)KHEHIITHX
HEOPraHWYECKUX BEIECTB B ObITY ¥ MPAKTHUCCKON JICATEIBHOCTH YEJIOBEKA

1.2

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BbIABJIATH XapPAaKTCPHBIC MPHU3HAKHW W B3aWMMOCBA3b U3YUYCHHBIX
HOHS[TI/Iﬁ, NPUMCHATH COOTBETCTBYIOIIHEC ITOHATHS IIPU OIMMCAHUHN CTPOCHUS U CBOICTB HEOpraHu-
YCCKHMX BCIICCTB H HX HpeBpaIL[eHPIfI; BBISIBJISITh  B3aMMOCBSI3b  XMMHUYECKUX 3HAHUH
C HOHATUAMU U NIPECACTABJICHUAMUA APYTUX CCTECCTBEHHOHAYYHBIX MPEAMETOB

1.3

BiiagieHre 0CHOBHBIMH METOJIaMH HAYYHOT'O TIO3HAHUS BEIIECTB M XUMHUCCKUX SIBIICHUH (Ha0JII0-
JIEHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJISITUPOBAHUE)




Kon
NPOBEPSIEMOT0
pe3yJjbTara

1.4

IIpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHO#I 06pa3oBaTe/IbHOM
NpOrpaMMbl CpeIHEro o0o1ero 06pa3oBaHus

ChopMIpOBaHHOCTH YMEHHI ONIPEICISTh BAICHTHOCT M CTEIICHb OKUCICHHST XUMUYECKHX 3JIe-
MEHTOB B COEJIMHECHUSIX Pa3lUIHOIO COCTAaBa, BUA XUMHUYECKOHM CBS3M (KOBaJICHTHAs, MOHHAS,
METaJUTYeCKast, BOAOPOJHAS) B COCAMHEHISIX, THIT KPUCTALTHYECKOM PEMIETKH KOHKPETHOTO BE-
IecTBa (aTOMHAasi, MOJICKYJISIpHAs, HOHHASI, METAITIYECKAsT)

15

ChopMHpOBaHHOCTE YMEHHH ONpENeNsiTh XapakTep Cpedbl B  BOJHBIX  pacTBOpax
HEOPraHWYEeCKUX COEIHHEHHUH

1.6

ChopMUpPOBaHHOCTh yMEHHUS KJIACCU(DHIMPOBATh XUMHUYECKHE PEAKUUH [0 Pa3InYHBIM
npu3HakaM (YUCITy W COCTaBy PEarupyrolluX BEIIeCTB, TEIUNIOBOMY J(QEKTy peakiuH,
WU3MEHEHUIO CTEIICHEH OKHCIICHUSI DJIEMEHTOB, OOPATUMOCTH PEAKIIUH, YIACTHIO KATali3aTopa)

1.7

C(l)OpMI/IpOBaHHOCTB YMeHI/If/'I COCTABJIATh YPABHCHUS peaKuHﬁ Pa3IMYHbIX THUIIOB, IOJIHBIC U
COKpaHIéHHI)Ie YpaBHCHUA peaxunﬁ HOHHOT'O O6MeHa, y4auTbiBasg yCJIOBHsS, IIPU KOTOPBIX 3THU
pEeaAKIUMM NAYT 1O KOHIIA

1.8

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ IMpOBOAUTH PCAKIUU, IMOATBEPIKAAIOIINEC KauyeCTBEHHBIM COCTaB
Ppa3IMIHbIX HCOPTaHUYECKUX BEIIECTB, paCliO3HABATh OIIBITHBIM HyTéM HOHBI, IPUCYTCTBYIOLINE
B BOJHBIX paCTBOpaX HEOPraHWYCCKHX BEIICCTB

19

CdopMHUPOBaHHOCTh YMEHHN PACKPBIBATH CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX peak-
ITUH OCPEACTBOM COCTABIICHHSI AJICKTPOHHOTO DajlaHCca dTHX peakIui

1.10

ChopMUpOBaHHOCTh YMEHUIA OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIUU OT pa3-
JIUYHBIX (haKTOPOB

1.11

ChopMuUpOBaHHOCTh YMEHHUI O0BSACHATH XapaKTep CMEIICHUS] XUMHYECKOTO PABHOBECHUS B 3aBH-
CHUMOCTH OT BHEITHero Bo3nercTeus (nmpunimi Jle llaTense)

OO01mas 1 HeopraHWJYecKask XUMHS

2.1

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbich [lepuonnueckoro 3akona J[.M. MenaeneeBa u
JIEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIONIYIO, OObSICHUTENFHYIO U MPOTHOCTUYECKYIO (DYHKIIMU

2.2

CdopMHUPOBaHHOCTh YMEHHH XapaKTEPU30BATh JJEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX
anemeHToB 1—4 nepuonos [leproandeckoii cuctemsl xumudeckux anemenToB J[. 1. Menneneena,
UCIIOJNIB3YSI IOHSATHS «S-, P-, -3JIEKTPOHHBIE OPOUTAINY, «IHEPTETHUECKHE YPOBHI», OOBICHSITD
3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB XUMUYECKUX JIIEMEHTOB M UX COETMHEHUH TI0 TIEpUOaM U
rpynnam lleproandeckoit cucteMbl xumudeckux aemeHToB .M. Menaeneesa

2.3

ChopMHpOBaHHOCTh YMEHHI XapaKTepH30BaTh (ONMHCHIBATE) OOIINE XUMUYECKHE CBOMCTBA HE-
OpPraHUYECKHX BELIECTB Pa3/IMUHBIX KIACCOB, MOATBEPXKIATh CYIIECTBOBAHHE I€HETHUECKOU
CBSA3M MEXJY HEOPraHMYECKMMM BEIIECTBAMHU C IIOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIIHX
XMMHYECKUX PeaKIuii

2.4

ChopMHpOBaHHOCTH YMEHHUH yCTaHABIMBATH IPHHAATICKHOCTh HEOPIaHUUECKHX BEIIECTB M0 UX
COCTaBy K OIpeAeTIEHHOMY Kiaccy (TpymIe) coeIuHEHHH (IpOCThIC BELIECTBA — METAJUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHMSI, KUCIJIOTHI, aM()OTEpHBIE THIPOKCHIBI, COJIN)

2.5

ChopMHpOBaHHOCTH YMEHHUI HCTIONB30BaTh XUMHUYECKYIO0 CUMBOJIMKY ISl COCTABIEHHS (hOPMYIT
BEIIECTB M YpPaBHEHUH XWMHYECKHX DEaKIWi, cucreMarnieckyro HomeHkiarypy (IUPAC)
Y TPUBHAIBHBIC HA3BAaHUS OTIEIFHBIX HEOPTaHIMUECKHUX BEIIECTB (YTapHBIN ra3, yrIeKUCIBIH ras3,
aMMHaK, raiéHas M3BecTb, HeraléHasi U3BecTb, MUThEBAs COJa, MTUPUT U JPYTHUE)

2.6

C¢hopMHpOBaHHOCTh YMEHHH XapaKTepH30BaTh (OMHCHIBATh) OONIME XMMHYECKHE CBOWCTBA
HEOPIaHUYECKHX BEILECTB Pa3IUYHBIX KIACCOB, IOATBEPXKIATh CYLIECTBOBAHHE NE€HETUYECKON
CBSA3M MEXIy HEOPIaHMYECKHMH BEILIECTBAMHM C IIOMOIUBIO YPaBHEHUHM COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIMH

2.7

ChopMHpOBaHHOCTE yMEHHH IIAHUPOBATH M BBINOJHATH XUMHUYCCKHHA OKCIIEPUMEHT
(pasnokeHHE TEPOKCHIA BOJIOPOAA B IPUCYTCTBHHM KaTajlM3aTopa, OIPEACICHHE Cpellbl
PacTBOPOB BEIIECTB C TIOMOIIBIO0 YHUBEPCAIEHOTO HHIUKATOPA, BIMUSHIE Pa3IMUHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOH pEeakIiH, PeaklHdd HOHHOTO OOMEHAa, KAaueCTBEHHBIC PEakIH Ha




Kon
NPOBEPSIEMOT0
pe3yJjbTara

IIpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHO#I 06pa3oBaTe/IbHOM
NpOrpaMMbl CpeIHEro o0o1ero 06pa3oBaHus

cynbbar-, KapOOHAT- U XJIOPH/-aHHOHBI, HA KATHOH aMMOHHS, PElIeHHE IKCIICPUMEHTABHBIX
3aga4 mo TtemaMm «Mertamwiby u «HemeTarnb») B COOTBETCTBHM C IPABHJIAMH TEXHHKH
0e30MmacHOCTH P OOpaIleHUH C BEIIECTBAMH U Ta00paTOPHBIM 000PYAOBaHUEM; TTPEICTABIIAThH
pe3yJIbTaThl XMMHYECKOTO JKCIIEpUMEHTa B (OpMe 3alKMCH YPABHEHUH COOTBETCTBYIOIIMX
peaknuii 1 hOpMyITUPOBATH BEIBOJBI HA OCHOBE ITHX PE3YJIBTATOB

2.8

ChopMupOBaHHOCTh YMEHHH COOJIOATh MPaBHiIa MTOJIb30BAHUS XUMUYECKOH 1TOCy10i 1 J1abo-
paTopHBIM 00OpYJOBaHMEM, A TAKXKE NPABUIA OOpAIlleHHs C BELIECTBAMHM B COOTBETCTBUM C
UHCTPYKIHSIMU 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB

2.9

ChopMHpOBaHHOCTE YMEHHH XapaKTepH30BaTh XUMHUYECKHE IPOIECCHI, JISKAIIUe B OCHOBE
MPOMBINUICHHOTO TIOJYYEHHUS CEPHOM KHUCIOTHl, aMMHaka, a Takke C(HOPMHPOBAHHOCTH
IpeACTaBICHHH 00 OOIIMX HAYYHBIX MPHUHIMUIAX M JKOJOTHYSCKUX MPOoOJIeMax XHUMHUYECKOTO
POM3BOICTBA

XUMHA U KU3HB. PacuéThl

3.1

CdopMHUPOBaHHOCTh TPEACTABICHUA O XUMHYECKOW COCTaBIISIIOIIEH eCTeCTBEHHOHAYYHOMN
KapTUHBI MHpPA, POJI XUMHH B MTO3HAHUH SIBJICHUI MPHUPOILI, B POPMUPOBAHUH MBIIUICHHUSI U
KyJIBTYpbl JUYHOCTH, €€ (YHKIMOHAIFHOH TPaMOTHOCTH, HEOOXOAWMON IS pEIICHUS
MPAKTHYECKUX 3a7ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U
MIPUPOAHOU CpeJie

3.2

CopMIpoBaHHOCTE YMEHUH KPUTHIESCKA aHATM3UPOBATH XUMHIECKYIO HH(POPMAIIHIO, TIOTydae-
MYIO M3 Pa3HBbIX HCTOYHHKOB (CPEJCTBA MACCOBOM KOMMYHHUKAIINH, CeTh IHTEpPHET U ApyTHe)

3.3

CdopMHPOBaHHOCTh YMEHHH COOIIOATh MPaBUiIa SKOJOTHUECKH IIEeIeCO00Pa3HOTO MOBEICHUS
B OBITY M TPYIOBOU NEATEIBHOCTH B IEJISAX COXPAHEHHUS CBOETO 3I0POBbS M OKpYIXKAIOIIEH
TIPUPOJTHON CPEJIBI

3.4

Oco3HaBaTh ONACHOCTH BOSHCﬁCTBHﬂ Ha JXHUBBIC OPpraHHU3MbI OHpeI[eJ'[éHHLIX BCHICCTB, ITIOHUMas
CMBICJI ITOKa3aTeCJisd HI[K, MOACHATH Ha IpUMEpax CIIOCOOBI YMCEHBIUICHUA U MMPEAOTBPALLICHUSA UX
BpCAHOTO BO3JICHCTBHS Ha OpraHusm 4€JI0BCKa

3.5

CdopMHUpOBaHHOCTh YMEHHWI MPOBOAUTH BHIYMCIICHUS C MCIOJIb30BAHUEM TOHITHS «MaccoBast
JIOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOMICHUHN T'a30B MPU XUMUYECKUX PEaKIUSIX, MACCHI
BEIIECTBA WK 00BEMA Tra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIA 00BEMY OHOTO
M3 YYACTBYIOIIMX B PEAKIUH BEMICCTB, TEIUIOBOTO A(QeKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHMsI MacChl BEHIECTB, IPEBPAIICHHS H COXPAHEHUS SHEPT U

NMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMbIii 3JIEMEHT COJEPKAHUSA
1 TeopeTndyeckne OCHOBBI OPraHUYECKON XUMUHN

IIpeameT oprannyeckoi XUMHUH: €€ BOSHUKHOBEHNE, Pa3BUTHE U 3HAUYCHHUE B MOITYYECHUN HOBBIX

1.1 BeLIeCTB U MaTepuasioB. Teopus cTpoeHHs opraHuueckux coeauneHuit A.M. Bytneposa, eé
OCHOBHBIE IIOJI0KCHHS
CrpykTypHBIE (POPMYIBI OPraHIMYECKHUX BEIIECTB. ['oMonorus, nzoMepus. XMMUYECKasi CBS3b B

1.2 OpPTaHUYCCKUX COCIMHEHIAX — OIMHAPHEBIC U KpaTHEIE CBsI3U. [IpeacTaBnenne o KiaccupuKamu

OpPraHn4CCKUX BEUICCTB




Kon

1.3

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

HomenxknaTypa OpraHHYECKHX COCIWHEHHWH (CHCTeMaTHdecKas) W TPUBUAIBHBIC HAa3BAHUS
BAOKHEMIINX NPEACTaBUTENIEH KI1aCCOB OPraHMYECKUX BEIIECTB

Yr1€B010pO b

2.1

AJIKaHBI: COCTaB U CTPOEHHE, FTOMOJIOTUYECKUH psii. MeTaH U 3TaH — NpoCcTeiiue npeacTaBuTeIn
AJIKaHOB: (PU3UUECKHE U XUMUYECKHE CBOMCTBA (peaKluy 3aMeIIeHUs U TOPEHUs ), HAXOXKICHHUE B
IpUPOJE, TOJYyUYEHHE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUH psiA. DTWIEH M NPONUIeH — MpocTelIine
NPEACTAaBUTENN AJKEHOB: (DM3WYECKHE M XMMHYECKHE CBOWMCTBA (PEaKIUH THUIPUPOBAHMA,
raJIOTeHUPOBAHNS, THAPATALINH, OKHCICHUS U IIOJIMMEPH3ALINH ), TTIOJyICHNE U IPUMEHEHIE

2.3

Anxanuensl: Oytanuen-1,3 u MmeTuinOyTaauen-1,3: crpoeHre, BaKHEHIITNE XUMIYSCKIE CBOWCTBRA
(peaknuus nojumMepu3aiyn). [ToydeHrne CHHTETHYECKOTO KaydyKa H PE3HHBI

2.4

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYSCKHU Psill. ALIETHIIEH — MPOCTEHIINN
IPEACTaBUTENb ANKWHOB: COCTaB, CTPOCHHE, (I3MUECKHE M XUMHUYECKHE CBOICTBA (peaKkmuu
THAPUPOBAHMS, TAJIOTCHUPOBAHUS, THAPATALINN, TOPEHHS ), TTOJTYYSHUE W TPUMEHEHHE

2.5

Apensl. bemsom: cocraB, crpocHHe, (W3MUECKHE U XHMHAYECKHE CBOWCTBA (peakmuu
TaJIOTEHUPOBAHUS ¥ HUTPOBAHUS), MOJyYeHHWE W MpHMeHeHHe. Toiyoid: cocTaB, CTPOCHUE,
(busnueckue U XUMUYECKHE CBOICTBA (peaKLMU TaJOr€HUPOBAHUS U HUTPOBAHMUSA), TIOIyYCHUE U
npuMeHeHre. TOKCHYHOCTH apeHoB. [eHeTHueckas CBsA3b MEXKIY YIVIEBOAOPOAaMH,
MPUHAJISKAIMMHE K Pa3JIMYHBIM KJ1accam

2.6

IIpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB. [IpupoHbIi ra3 u momyTHble HeQTsaHbIe ra3el. Hedth 1
e€ mpoucxoxnaenue. CrocoObl mepepaOboTKu He(TH: TeperoHkKa, KPEeKHHT (TepMHUYECKHUH,
KaTaIuTHYeckuii), mmponu3. Ilpoayktel mepepaboTkn HedTH, UX TPUMCHEHHE B
[POMBIIUICHHOCTH U B ObITY. KaMeHHBIH yroiib U MPOAYKTHI €ro nepepaboTKH

Kucopoacoaepskaiine OpraHidecKie COeTuHEHUs

3.1

IIpenenpHble OAHOATOMHBIC CIHUPTHL. METaHOJ U 3TaHOJ: CTPOCHHUE, PU3MUECKUEe U XUMHUYECKHE
CBOIiCTBa (peaklny ¢ aKTUBHBIMH METAJUIAMH, TaJIOTEHOBOAOPOIaMH, TOPEHUE), MPUMEHEHHE.
Bonopoanslie cBS3u MeXIy MOJIEKYJIaMU CIUPTOB. JleficTBUe MeTaHOIa U 3TaHOJIa Ha OpraHu3M
genmoBeka. MHOTOaTOMHBIE CHHUPTHL. OTWICHTINKONb W TIHLEPUH: CTPOCHHE, (DUIUUECKUE H
XUMHUYECKUE CBOMCTBA (B3aUMOJIEHCTBHE CO IIETIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs! peaKiys Ha
MHOT'0aTOMHbIE CIIUPTHI). JleficTBIe Ha OpraHu3M uenoBeka. [[puMeHeHue riaunepuHa u STHiIeH-
TJIAKOJIS

3.2

@enon: cTpoeHHE MOJIEKYNBl, (HU3MUCCKUE M XUMHYECKHE CBOHCTBAa. TOKCHYHOCTH (heHOIa.
[Ipumenenue deHomna

3.3

Anpaerunsl 1 KeToHbL. DopMalnbAerujl, aleTalbJAerua: CTPOSHUE, (PU3NIECKUe U XUMHUECKUE
CBOIicTBa (peaklMu OKHCJICHHUS W BOCCTAHOBIICHHS, KaYECTBEHHBIC PEAKIMH), TOJIy4YCHHE U
[IpUMEHEHUE

3.4

OnHOOCHOBHBIE MpefeTIbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAsT U YKCYCHasl KHCIOTHI:
cTpoeHue, GpU3nIecKkue U XUMHUECKUE CBOUCTBA (CBOMCTBA, OOIIUE [UIA Kilacca KUCIIOT, PeaKIIus
STepUHKALUK), TONydeHHe u TpuMeHeHne. CTeapHHOBas W OJNCHHOBAsS KHCIOTH Kak
MPEACTABUTENHN BBHICIINX KapOOHOBBIX KHCIOT. MBITa Kak COJIM BBEICIIHX KapOOHOBBIX KHCIIOT, X
MOIOLIEE IEHCTBHE

3.5

CrnoxxHbIe SPHUPHI KaK MPOU3BOJHEIC KAPOOHOBBIX KUCIOT. [ MapOIH3 CIIOKHEBIX 3(pupoB. JKUpHL
I'nnposnus xxupos. [Ipumenenue xupoB. bruosoruueckas posib JKUpoB

3.6

VYrineBoapl: cocTaB, KiIAacCH(PHKAIMA YIIIEBOAOB (MOHO-, AW- M ToJMcaxapuisl). [mokosza —
IpoCTeHImMii MOHOCaxXapHua: OCOOEHHOCTH CTPOCHUSI MOJICKYJBI, (PHU3MUECKHE M XUMHUUICCKUE
cBoiicTBa (B3amMmopeiictBue ¢ ruapokcuaom Mean(ll), okucrieHnme aMMUAYHBIM PAaCTBOPOM
okcuna cepedpa(l), BoccTaHOBIeHWE, OpOXEHHE TIIIOKO3bI), HAXOXJCHWE B MPHUPOIE,
npuMeHeHue, ouosiornyeckas posb. DotocuHTe3. PPyKTO3a Kak M30Mep TIIOK03bl. Kpaxmai u
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LEJUII0JI03a KaK IpUpoAHble noiauMepsl. CTpoeHue Kpaxmaia U Lesnono3bl. dusndeckue u
XIMHAYECKHE CBOMCTBA Kpaxmaia (THAPONIN3, KaueCTBEHHASI PEAKIHS C HOJIOM)

A3oTComepIKaIe OpraHnIecKue COeIMHEHHMS

4.1

AMUHOKHUCIIOTHI KaK aM(pOTEpHBIC OPraHWYeCKUe COCTUHEHUs. DU3MUecKre W XUMHUYCCKHE
CBOICTBa aMUHOKHCJIOT (Ha MpUMepe TIJHIHHA). buonornmyeckoe 3HAYCHHE aAMHHOKHCIIOT.
Ilemrruner

4.2

besiku Kak IpUPOIHBIE BHICOKOMOJIEKY/ISIPHBIE COeTnHEeHus. [lepBryHast, BTOPUYHAS U TPSTUIHASL
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB: THAPOIH3, MCHATYpalusi, KaueCTBEHHBIC
peaxkiuu Ha OCIKu

BricokoMoieKy i pHbIE COeTMHEHNS

51

OCHOBHbIE TIOHATUS XUMHH BBICOKOMOJEKYJSPHBIX COCIMHEHHWHA: MOHOMEp, MOJUMeEp,
CTPYKTYpHOE€ 3BEHO, CTEIEHb IOJUMEpU3alUH, CperHss MoJeKyispHas Mmacca. OCHOBHBIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIDHBIX COEIMHEHUH — TOJIMMEpU3aLiusl ¥ IOJIMKOHIEHCALHs

52

OKCIepUMEHTaJIbHbIE METOABl M3Y4YEeHHS BEILECTB U HUX NPEBpALLCHUH: O3HAKOMJIEHHE C
oOpaslaMH TIPHPOAHBIX W HWCKYCCTBEHHBIX BOJIOKOH, IUTacTMacc, KaydykoB. llomyucHme
CUHTETHYECKOI0 KayyyKa U pe3UHbI

11 KJIACC
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TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHUH

11

XuUMHYECKUN dIIeMEHT. ATOM. SIIpo aToma, W30TOMBL. JJIEKTPOHHAs 000J0YKa. JHEPreTHUECKHE YPOBHH,
MOJAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d-37eMenThl. OCOOCHHOCTH pPACIPEACICHHs 3JIEKTPOHOB IO
OopOUTAISIM B aTOMAaX MIEMEHTOB IEPBBIX YETHIPEX MEPHUOIOB. DIEKTPOHHAS KOHOUTYpaIHsI aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepmommueckas cucrema xumudeckux snemeHTtoB J[.M. MenneneeBa. CBsizb
nepuogudyeckoro 3akoHa W llepumommueckoil cucteMbl xumudeckux 3yemeHToB J.M. MeHneneeBa ¢
COBPEMEHHOH TEOpUel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKUX DIIEMEHTOB H
06pa3yeM1>1x MU HpOCTI)IX U CJIOXHBIX BCLICCTB IIO rpynnaM 158 nepno,uaM. 3Haqu1/Ie nepnoanquKoro
3aKOHA B Pa3BUTHUH HAYKH

1.3

CrpoeHue BemecTBa. XUMUYECKast CBSA3b. BUIIBI XUMIUECKO CBS3M (KOBAJIEHTHAS HENOJISIPHAS U MOJISIpHAst,
HOHHas, MeTajIndeckas). MoHBI: KaTHOHBI M aHHOHBL. MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW XUMHYECKOI1
CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIH). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DJI€KTpOOTpUIIATETLHOCTh. CTENEeHh OKUCIICHUS

1.5

BemiecTBa MOJIEKYISIPHOrO U HEMOJEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BELIECTBA. TUIIbI
KPUCTAIUTMYECKUX PEIIETOK. 3aBUCUMOCTD CBOIMCTBA BEIIECTB OT TUIIA KpHCTAIINYecKon peméTku. [Tonarue
0 JUCIEPCHBbIX cucTeMax. MICTHUHHBIE U KOJUIOMIHBIE pacTBOpbL. MaccoBast 10J1s1 BELLIECTBA B PACTBOPE

1.6

Knaccuduxanms Heoprannveckux coennHeHnii. HoMeHknaTypa HeopraHM4eCK1X BEIIeCTB

1.7

XumMudeckas pcakuus. KHaCCI/I(l)I/IKaI_II/ISI XUMHNYCCKHUX peaKHI/II\/’I B HCOpFaHH‘IeCKOﬁ u Opl"aHI/ILIeCKOI\/'I XHUMHH.
3aKoH COXPAaHCHU MACChl BEHIECTB, 3dKOH COXPAaHCHHU U MPEBPALICHUA DOHCPIUH IPHU XUMHUYCCKUX PCAKIIUAX

1.8

CKOpOCTI) PpCaKknuu, €€ 3aBUCUMOCTb OT Pa3IMIHBIX (I)aKTOpOB

1.9

OO6paTtuMble peakinuu. XUMHUYECKOe paBHOBecHe. (DaKTOpPBI, BIHSAIONIME HAa COCTOSHUE XUMHYECKOTO
paBHoBecus. [Tpunnyn Jle [llatense

1.10

SHCKTpOJ'II/ITI/I‘-IeCKaFI JAucconuarys. CuiibHble U caa0ble OJICKTPOJINTHI. Cpez[a BOJHBIX pPaCTBOPOB BCHICCTB:
KHcJjias, HeﬁT‘paﬂLHaﬁ[, 1esi04Hasi. Peakiimm HoHHOTO oOMcHa

1.11

OKHCIIUTEILHO-BOCCTAHOBUTEIbLHBIC PpeaKumn
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HeOpFaHI/I‘-IeCKaSI XUMUA

2.1

Hemeramnber. Ilonoxenne HemetamnoB B Ilepuogumdeckodl cuCTeMe XHMHYECKHX 3ieMeHToB [[.J.
MenzeneeBa M OCOOCHHOCTM CTpPOEHHUs aToMOB. Du3MUecKHe CBOHCTBAa HEMETAJIOB. AJUIOTPONHA
HEMETAJUIOB (Ha IpUMepe KUCIIopoa, cephl, pochopa u yrieposa)

2.2

XuMHYECKHE CBOMCTBA BYKHEHIIINX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a30Ta, Gpocdopa, yriepoaa U KPEeMHU)
W UX COCIUHEHHH (OKCHIOB, KHUCIOPOACOACPIKAIIMX KHUCIIOT, BOJAOPOAHBIX coenuHeHui). [IpuMeHeHue
Ba)KHEHIIINX HEMETAJIJIOB U UX COCIUHCHUI

2.3

Meramnel. Tlonoxxenne metammoB B [lepuonndeckoit cucreme xumuyeckux snementoB JI.M1. Menneneesa.
OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX O00JOYEK aToMOB MeTauioB. OOmue (u3ndeckne CBOWCTBa
MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKIH Psi HAPSHKEHUH METAIIJIOB

2.4

XWMUYECKHE CBOMCTBA BAKHEHUIITUX METAIUIOB (HATPHM, KaJluil, KaJIbIINM, MarHUHA, ATIOMHHUH, IIHHK, XPOM,
JKeJle30, MeJlb) U UX coenuHeHnid. OOmIre crocoObl MOy4YeHNsT METaJUIOB. [I[puMeHeHrne MeTalioB B ObITY U
TEXHHKE

2.5

I'enermueckas cBs3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKAMIUX K pa3JIMIHBIM KJIacCaM

XHUMHA U )KU3HDb

3.1

Ponp xuMuu B oOecnedyeHHHU 3KOJ'[OFI/I‘ICCKOI\/'I, 3HepFeTH‘leCKOﬁ U TIUILEBOR 6C3OHaCHOCTI/I, pa3BUTHUHU
MCIUIMHEI. Ilonstue o HAY4YHBIX METOJIaX MO3HAHW BEIIECTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[Ipencrarienus 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBINUICHHOTO TONYYCHHs BAXKHEHIINX BEUICCTB.
UYenoBeKk B MHpPE BEIISCTB M MATCPHUAIOB: BAXKHEHIINE CTPOUTENBHBIE MATEPHAIIBl, KOHCTPYKIHUOHHBIC
Marepuasbl, KPacKd, CTEKJIO, KepaMHhKa, MaTepHaibl Uil DJICKTPOHUKH, HAHOMATEPHUAIbl, OPraHHMYeCKHEe
Y MUHEPaAJIbHBIC yI00pPCHHUS

3.3

XWUMHS ¥ 3I0pOBbE YEIOBEKA: MIPAaBIIA UCTIONB30BAHMUS JICKAPCTBEHHBIX IPENapaToB, IpaBuiia 0€301MacHoTo
HCTIOJIE30BAHMS TIPENIApaToB OBITOBOI XMMHUH B IOBCETHEBHOM KH3HU

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOI'O [TPOLIECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI U YYEHUKA

* Xumus, 10 knacc/ I'abpuensn O.C., OctpoymoB WU.I"., Crankos C.A.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemenne»

* Xumus, 11 xmacce/ I'abpuensa O.C., Octpoymon WU.I'., Cnaakos C.A.

AKHI/IOHepHoe 06IJ_ICCTBO «H3maTenbpCcTBO «HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

paboyast mporpamma

LUNDPOBbLIE OEPA3OBATE/IbHbIE PECYPCbI U PECYPCbI CETU

NHTEPHET

edsoo.ruresh.edu.ru
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