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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypoBHE cpeHero oliero oopa3oBaHus pa3padoTaHa Ha
ocHoBe DepepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (elepanbHOW 00pa3zoBaTEIbHOU
mporpammel - cpegHero oomero ooOpazoBanus (POII COQO), mnpeacTaBICHHBIX B
®denepaibHOM TOCYAapCTBEHHOM oOpazoBarenbHoM cranpapre COO, ¢ yuérom
Konnernmmu mnpenomaBanusi ydeOHOro mpeamera «XuMHS» B 00pa3oBaTEIbHBIX
opranm3amusix Poccuiickoit denepaiuu, peaqu3yOMUX OCHOBHBIE 00pa3oBaTEIbHBIC
IPOrpaMMbl, © OCHOBHBIX MOJIOXKeHUN «CTpaTeruu pa3Butust Bocnutanusi B Poccuiickoi
®denepanuu Ha epuo 10 2025 roga» (Pacnopspkenue [IpaButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXOA0B K pa3padOTKE MPOrpaMMbl MO XMUMHH, K ONPENEIECHUIO 00IIen
cTparerud OOy4eHHs, BOCIHUTAHUS W Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOIO
npeamera «Xumus» aist 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIIENITYaJ IbHbIC
nonoxeHuss I'OC COO o B3auMoO0OYCIOBIEHHOCTH LENEH, COAepKAHUS, PE3YIbTATOBR
00yueHuUs 1 TpeOOBaHUI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, MOJIy4aeMOE€ BBIITYCKHUKaMU 00I11e00pa3oBaTeIbHOM
OpraHu3alliM, SBJSETCS HEOThEMJIEMOM dYacThl0o MX 0O0pa30BaHHOCTH. OHO CIYKUT
3aBEPIIAOIIMM JTAllOM peajlu3alid Ha COOTBETCTBYIONIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LIEJIOCTHON CUCTEME XMMUUYECKOTO 00pa3oBaHus. OTH
IIEHHOCTH KaCaroTCs TO3HAHUs 3aKOHOB MPHUPOBI, (HOPMUPOBAHUS MHUPOBO33PEHUS U
o0111e# KyJIbTYphI YEIOBEKA, a TAKKE HKOJIOTHYECKH 0O0OCHOBAHHOT'O OTHOIICHHS K CBOEMY
3JI0POBBIO M IPUPOHOM cpene. PeanuzyeTcs xuMmruueckoe oopazoBaHue 00yUdarommuxcs Ha
YPOBHE CpEIHEro oO0miero oOpa3oBaHUsS CPEACTBAMH Y4YEOHOTO MpeaMeTa «XUMHS,
COJIEp’)KaHUE M TOCTPOECHUE KOTOPOTO OMpPEACNICHbl B MpOorpaMMe Mo XUMHUU C YUETOM
crieu(pUKN HAyKH XUMUHU, €€ 3HAUCHUS B TIO3HAHUU MPUPOJBI U B MAaTEPUATBLHOMN KU3HU
oOmiecTBa, a Takke C y4€ToM OOImMUX 1eJed W MPUHIUIIOB, XapaKTEePU3YIOUIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBl cpeaHero oOmiero oOpaszoBaHus B Poccuiickoit
denepanum.

XUMHUSL Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WrpaeT ocoOyr pojib B
COBPEMEHHOW IMBUJIM3ALMU, B CO3JaHUU HOBOM 0a3bl MaTepHalbHOW KyIbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (DOPMUPOBAHKE PAIIMOHATILHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE
IIEJIOCTHOTO MPEJICTABICHUS 00 OKPYIKAIOIIEM MUPE KaK O €AMHCTBE MPUPOIHI M YEIOBEKa,
KOTOpoe (opMHUpyeTcsi B XMMHUM Ha OCHOBE ITOHMMAHHS BEIIECTBEHHOI'O COCTaBa
OKPYKAIOIIEr0 MHpa, OCO3HAHUS B3aWMOCBSI3M MEXJIY CTPOCHHEM BEIIECTB, HX
CBOMCTBAMHU Y BO3MOXKHBIMHU 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C JPYTMMHM €CTECTBEHHBIMH HAayKaMH, XHMHS CTala
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHUEM YCIICIITHOTO TPy/a
Y KU3HU KKJI0Tr0 ujaeHa oomecTBa. CoBpeMEHHAs XMMUS KaK HayKa CO3HIaTeNIbHasl, KaK



HayKa BBICOKMX TEXHOJIOTHI HAIIpaBjieHa Ha PEIICHNE II100aTbHBIX MPOOJIEM YCTOMIHUBOTO
Pa3BUTUSL YEIIOBEUYECTBA — CBIPbEBOM, JSHEPreTUUYECKOW, MNHUIIECBOM, 3KOJOTHYECKOU
0€30MacCHOCTH U OXPAHBI 30POBbSL.

B cooTBercTBUM ¢ OOIIMMHU HEISIMU ¥ IPUHIIMIIAME CPEIHEro 00111ero oopa3oBaHus
conepxkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BBIA YpOBEHb H3yUEHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYIbTYPHYIO MOJATOTOBKY OOYYarOIIUXCA,
HEOOXOJIUMYIO MM JjIsl BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO
BKJIFOUEHMS B KU3Hb COLIMYMA, MPOJIOJKEHUS] 00pa30BaHUs B Pa3jIMYHbIX 00JACTSIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapisomUMH MpeaMeTa « XuMus» SBISIOTCS 0a30Bble Kypchl — «Opranuyeckas
xumus» 1 «O0mas U HeopraHUIECKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMa 3HAHUM 110 HEOPTAHUYECKOW XUMUU
(c BkJIrOYEHHEM 3HAHUW M3 OOIIEH XuMUHM) U opraHudeckoil xumuu. dopmupoBanue
JAHHOM CHCTEMbl 3HAHMM MpPU HW3YYEHUU TpeIMeTa OO0ECIeYMBACT BO3MOKHOCTD
paccMOTpEHUsI BCEr0 MHOTrooOpasusi BEIIECTB Ha OCHOBE OOIIMX MOHSTUM, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktypa cojaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHuveckas XuMus» cHOpMUPOBaHA B MPOTPAMME 110 XMMHUH HAa OCHOBE CUCTEMHOIO
M0JIX0/1a K U3yYEHHUI0 Y4EOHOro MaTepuasia u 00yCIOBI€Ha UCTOPUUECKH 0OOCHOBAHHBIM
pa3BUTUEM 3HAHMM Ha ONPENEIEHHBIX TEOPETHUUECKUX YpoBHAX. Tak, B Kypce
OpraHUYeCKON XHMMHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUYECKOW TEOpUHU
CTPOCHHUSI OPTaHUYECKHUX COCIWHEHHMH, a TaKK€ Ha YPOBHE CTEPEOXUMUYECKUX U
AJIIEKTPOHHBIX TPEJICTABICHUN O CTpOCHUH BemecTB. CBeeHus: 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCSd B Pa3BUTUU — OT YIJIEBOJOPOJOB JO CIIOXKHBIX OHOJOTUYECKH
AKTUBHBIX COCOUWHEHMM. B Kypce OpraHMdeckod XHMHUHU MOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO o00Iero o0O0pa3oBaHUs TE€pBOHAYATILHBIC
NPEICTaBICHUSI O XHUMHUYECKOW CBSI3M, KIacCCU(UKAIIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMUUYECKOUN PEAKIINH.

ITo HOBBIM YTJI0M 3peHUS B TIpeaMeTe « XUMUsD» 0a30BOTO YPOBHS pacCMaTPUBAETCS
M3YUYCHHBIM Ha YPOBHE OCHOBHOIO OOIlEr0 0Opa3oBaHMS TEOPETHUUECKUN Marepuanl U
(haKTOJIOTMYECKHUE CBEACHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas u HeopraHWYeckas XHUMHUS» OOYy4alomUMCS MPEAOCTaBIsETCS
BO3MOXXHOCTh OCO3HATh 3HAYEHUE MEPHOJUYECKOrO 3aKOHA C OOIETeOPETUYECKHX U
METOI0JIOTHYECKHUX MO3UIIUN, TTTy0Ke MOHATh UCTOPUUECKOE U3MEHEHNUE QYHKIIUI 3TOTO
3aKOHA — OT 0000IIAoIIEeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHWM O BaXHEWIMX BENIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W TMPUMEHEHUH, a TAKKE O XHUMHUYECKHX PEaKUHsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTEKaHusi AomnoiHsercss B kKypcax 10 m 11 knaccoB snemeHTamu
COJICpKaHMSs, UMEIOIUMHU KYJIbTYPOJIOTUUECKUN U TIPUKIATHON XapakTep. DTH 3HAHUS



CIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3U XUMHUU C IPYTMUMH HAyKaMH, PacCKPBIBAIOT €€
pOJIb B TIO3HABATEIHLHOM M TPAKTUYECKOW MESITEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBAXKEHUSI K IMPOIECCY TBOpUYECTBA B OOJACTU TEOPUM M TMPAKTUYECKUX
NPWIOKEHUN XUMHUHU, TOMOTalOT BBIMYCKHUKY OPHUEHTHPOBATHCA B OOIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBSI3AHHBIX C XWMHUEW, KPUTUYECKU OCMBICIUBATH
HH(}OPMAITHIO ¥ IPUMEHSITH €€ JJI TIOTIOTHCHUS 3HAHUM, PEIICHUSI MHTEJUICKTYalTbHbBIX H
AKCIIEPUMEHTAJIbHBIX HCCIEIOBAaTENbCKUX 3aJady. B meraom coxpepxaHue y4eOHOro
npeaMera «XUMHs JTaHHOTO YPOBHSI M3Y4YEHHUS OPUEHTHPOBAHO Ha (HOPMHUpPOBAHUE Y
0o0y4Jaronmxcsi MUPOBO33PEHUYECKOI OCHOBBI JIJIsl MIOHUMaHUS GUI0CO(CKUX UIEH, TAKUX
KaK: MaTepUaIbHOE  E€QUHCTBO  HEOPraHMYECKOr0 W OPraHUYEeCKOro  MHpa,
0OYCJIOBJIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOEHHUEM, IT03HABAEMOCTH
MPUPOJIHBIX SBJICHUN MYyTEM SKCIEPUMEHTA U PELICHUS] TPOTUBOPEUUI MEXKTY HOBBIMU
dakTaMu U TEOPETUYECKUMHU MPENOChUIKAMH, OCO3HAaHUE POJIM XUMHH B PEIICHUU
HKOJIOTUYECKUX TMPOOJIeM, a TaKkke MpoOJieM COEPEKEHUS] SHEPTeTUUECKHX PECYPCOB,
CBIPbS, CO3JaHUSI HOBBIX TEXHOJIOTHM U MAaTEPUATIOB.

B miane pemienus 3ajad BOCIUTAHUS, PA3BUTHS U COIMATIU3AIMU OOYyYarOMIUXCS
MPUHSATHIE IPOTPAMMOM IO XMUMUU MOJAXObI K ONPEAECICHUIO COJIEPKAHUS U TTIOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OpMUPOBAHHE YHUBEPCATBHBIX YUYEOHBIX JIEUCTBHIA,
UMeroIuX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX BUIOB JIEATEILHOCTH: pEUISHUsI IpooIieMm,
MOMCKa, aHalim3a U o0paboTKKu MHGOpPMAIIMKM, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITA
IIPAKTUYECKOM M HCCIENOBATENBCKON ACATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B npakTtuke npenojaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHusl,
TaKk U Ha YpPOBHE CpPEeAHEro oO0IIero o0pa3oBaHus, MPU OMPENCICHUU COJEPKATeIbHON
XapaKTEPUCTUKHU LEJIEd H3YYEHHUS TPEIMETa HaNpaBICHUEM IEPBOCTECIIEHHOU
3HAYUMOCTHU TPAJAUIIMOHHO MPU3HAETCS (OPMUPOBAHHME OCHOB XMMUUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKON JESITEIILHOCTH YEIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJIbTYpbl. C METOOUYECKOW TOUKH 3PEHUSI TaKOM
MOJXO0/ K ONPECIICHUIO LIEJIEH U3yUYEHUS MIPEAMETA SIBIISIETCS BIIOJIHE OMPABAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS TJIABHBIMU LEJIAMU U3YUYCHUS IpeaMeTa « XUMHU»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (dopMUpPOBaHHE CUCTEMbl XMMUUYECKUX 3HAHUN KaK Ba)KHEWILIEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpPa, B OCHOBE KOTOPOHM JIEKAT KIFOUEBBIC
MOHATHUS, (PYHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOCHUE U MIOHUMAHUE CYITHOCTH JOCTYIHBIX 0000IIEHIIT MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBIICHHUS;

e (¢opMupoBaHHE W Pa3BUTHE MPEJICTABICHUNA O HAYYHBIX METOJaXx MO3HAHUS
BEILIECTB U XUMHUYECKHX PEaKIUM, HEOOXOAUMBIX ISl MPUOOPETEHUS YMEHUI



OPUEHTHPOBATHCA B MUPE BEIIECTB M XUMHUYECKUX SIBIICHUN, UMEIOIITUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHH M CHOCOOOB MEATEIBHOCTH, CBA3AHHBIX C HAOIIOJECHUEM U
O0OBSACHEHHEM XMMHUYECKOTO 3KCIEPUMEHTa, COOJI0/ICHHEM MpPaBWiI OE30MacHOrOo
oOpalieHus ¢ BelleCTBaMHu.

Hapsiny ¢ sTumMm, coaepkartenbHas XapaKTepUCTHKA LeJel W 3aJad H3y4YCHUS
mpeaMeTa B MPOrpaMMe MO0 XWMHH yYTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMHM TIPUOPUTETAMH B CHCTEME cpefHero oOmero ooOpaszoBanus. CerogHs B
NPEernoJaBaHu XUMUU B OOJIbLIEH CTENeHW OTHAETCS NPEANOYTEHHE MPAKTHUYECKON
KOMITOHEHTE CcoJiepKaHusi OOy4YeHHsl, OPUEHTUPOBAHHOW Ha MOATOTOBKY BBIMYCKHUKA
o0mieo0pa3oBaTeIbHOM  OpraHM3alliM, BIaJACIOIMIero He HaOopoM  3HaHUWM, a
(GYHKIIMOHATBLHOU TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSMH aKTUBHOTO TTOTYYEHUS
3HAHWI 1 MPUMEHEHUS UX B PEATbHOMN KU3HU JUIsl pEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM TipU U3y4YeHUU TpenMera «XUMUs» JTOMUHHUPYIOIIEEe 3HAUYCHUE
MPUOOPETAIOT TaKue MU U 33/1a4H, KaK:

amanrtanus OOydJalomUXcsl K YCIOBUSAM JUHAMHYHO pPa3BUBAIOLIETOCS MUDA,
dopMupOBaHrE WHTEIJICKTYadbHO PA3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHre y 00YUYaIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUM ),
MMCIOIINX YHUBEPCATHLHOEC 3HAYCHHE TSI PA3IUYHBIX BUIOB JICATCIBLHOCTH: PEIICHUS
npo0Jiem, MOUCKa, aHau3a u 00paboTku nHMOpPMAIH, HEOOXOAUMBIX JIJIsl MPUOOpPETEHUS
OTIbITA JESATENHHOCTH, KOTOPAst 3aHUMAET BaXKHOE MECTO B IMO3HAHUM XUMUU, a TAKKE IS
OIICHKM C TIO3UIUK DKOJOTUYECKOW O€30MaCHOCTH XapakTepa BIHUSHUS BEUIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATCIBHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O00YyYaromuXCcsi: CIHOCOOHOCTH CaMOCTOSITEIBHO TMPUOOpETaTh HOBBIC
3HAHUS MO0 XUMHUU B COOTBETCTBHHM C XKU3HEHHBIMU MOTPEOHOCTSIMHU, HUCIOJIb30BATh
COBpPEMEHHbBIC UH(POPMAITMOHHBIE TEXHOJIOTHH JIJIs IOUCKA U aHaJu3a Y4eOHO! U Hay4YHO-
MOMYJIIPHON HHPOPMAIIMA XUMHUYIECKOTO COICPKAHUS;

dopMupoBaHHe W pa3BUTHE Yy OOYYAIOUIUXCS AaCCOIMATHBHOTO M JIOTMYECKOTO
MBIIIJICHUs, HaOJII0IaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, NpPU I[UJIAHUPOBAHHM U TMPOBEACHUM XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCTIMTaHUE Y 00ydJaromuxcsi yOekIEHHOCTH B TYMAaHUCTHUECKON HAIMPaBICHHOCTH
XUMUHU, €€ BaXHOW pOJM B PEHICHUH TJI00aJbHBIX TPOOIEM parmOHAIBHOTO
MIPUPOJIOTIONB30BAHMSI, TIOTIOJTHEHUSI JHEPTeTUYECKHX PECypCcoB M  COXPAHCHHS
MPUPOTHOTO PABHOBECHS], OCO3HAHMSI HEOOXOIMMOCTH OEpEHOT0 OTHOIIEHUS K IPUPOJIE
M CBOEMY 3JI0POBBIO, a TAK)KE IPUOOPETEHHS ONBITA MCIIOIH30BAHUS MMOTYICHHBIX 3HAHUN



JUTSl TIPUHSTHS TPAMOTHBIX PEIIEHWA B CHUTYyalUsAX, CBS3aHHBIX C XHUMHYECKUMU
SIBJICHHSIMU.
B ydueOHOM mmane cpeanero oOmiero o0pa3oBaHMs MpPEAMET «XHUMHUA» 0a30BOTO
YPOBHS BXOJHUT B COCTaB MPEAMETHOM 00acTu « ECTECTBEHHO-HAYUYHBIE TTPEIMETHIY.
OO6miee 4KclIO YacoB, OTBEACHHBIX JUIsI M3YYEHHUSI XMMHUU, Ha 0a30BOM YypOBHE
cpemHero oOmero obpazoBanms, coctaBiseT 68 dacoB: B 10 kmacce — 34 gaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIIUX MTPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHATIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHu (IJIaBjieHUe, OOyTrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W dTaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUM psii. DTUIIEH U MPOINUJIEH —
IpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMy THUIPUPOBAHUS, TaJOr€HUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIIMKA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MyYeCKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckast CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAJIEKAIIUMHA K Pa3IHMYHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTANbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOMyUYeHHUE ITUIICHA U U3YUCHHUE €r0 CBOMCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEILIECTB HJIA MTPOYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€éHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBsI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHble  COUPTBL. ODTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHasi Peakilds Ha MHOTrOaTOMHBbIE crHpThl). [leficTBue Ha
opraHu3M 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

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

Anpneruibl U Kemouwvl. DopMmanbpiaerus, —amneTanbAETHN:  CTPOECHUE,
¢usznyeckue U XMMHUYECKHE CBOMICTBa (peaklMM OKHCIEHUS U BOCCTAHOBJICHUS,
KAueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHAs U YKCYCHas
KHCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepuduKkanun), moaydeHue u npuMmenenne. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coxkHBIX GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupo. buonornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKanus  YriieBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npocteummii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJIbI, (PU3UIECKHE U XUMHUYECKHE CBOWCTBA (B3aMMOICHCTBHE C THAPOKCHIOM
meu(Il), okucienne aMmMuadHbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHE,
Opo’KeHHE TITIOKO3bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpALICHUN:
MpPOBE/ICHUE, HAOJIIOJICHUE W OINHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4Ye€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJIa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anbaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcugom wmenu(Il), B3aumopeicTBHE Kpaxmalia € HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMy MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MPOIYKTOB PEAKIIUH).

A30TcoziepKalllie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnYeckue coeuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKH.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
HaOJIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATypalus OCIKOB MPU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJieKyJIsIpHbIE COeINHEHNSI

OCHOBHBIE TOHSITUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIMU, CPETHSST MOJICKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCAIIHS.

DKCIEepUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHATUN, TaK U TOHATUMN, SBJSIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiaccuuKanus, NepruoJUIHOCTh, HAOIIOIEHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
DHEPTreTUYECKUA YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OEJKH, YII€BOABI, JKHUPHI,
bepMeHThI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, TOJE3HbIE UCKOMAeMbIE, TOILIUBO,
PECYpPCBHIL.

TexHosorus: MNHUIIEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUA,
MOIOIINE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpernapaThl, MaTepruabl U3
WCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KITIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aromax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOIWYECKOro 3akoHa M llepmoandeckoil cucTtembl
xumudeckux aneMmeHToB . M. MeHnaeneeBa ¢ COBPEMEHHOM TEOPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyINaM H MepUoaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHIbl XUMHYECKON CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeii). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 101 BelecTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kmaccupukanmmss XUMHYECKHMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKON XUMHHM. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [latense.

DnexTponutrdeckas auccormanus. CyibHBIC U cadbie 3IeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W WX NPEBPALLICHUN:
neMoHcTpanus Tabiun «Ilepuoguyeckas cucrema xuMmudeckux sneMmentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIIM3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TTIOMOIIBI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
IPaKTUYECKON paboThl « BiusiHME pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCITOJIB30BAHUEM MOHATHS «MaCCOBas JOJISI
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilosmoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOMNHUS HEMETAIOB (Ha TMpuMepe
KHCJIOpOo/a, cephbl, hochopa u yriepoa).

XWMUYECKHE CBOMCTBA Ba)KHECHUIMX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yrimepoga MU KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[TpyuMeHeHne BaXKHEUIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN Pl HAPSHKEHUN METaJIIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OOmue crocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEIIECTB WU MX MPEBPAILCHHI:
U3YYCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», OOpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUS C PACcTBOpaMU
KHUCIIOT U IIeJI0YeH, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérurle 3amaqn.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT NPUMECH.

XUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM DKOJOTUYECKOM, YHEPTeTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuanbl s JJIEKTPOHUKHA, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuUMHST U 3I0pPOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENnapaToB OLITOBOM XUMHUH B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCcKol XuMuM B 11 Kjacce OCyIlIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYyYHBIX TOHSATUM, TaKk W TIOHSATUN, SBISIOUIAXCS
CHUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSTHUS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupuKalus, TI[epUOJUYHOCTh, HAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: knerka, opraHu3M, SKocHCTema, Owocdepa, wMakpo- u
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
pECypChI.

TexHoOrHsI: XUMUYECKash MPOMBIIUICHHOCTh, METAJUTYpPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIIICBAs
IPOMBINIICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepPHAIIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCS TMPOrpaMM CpelHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CISAYIONMNUE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIECICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIECHUN JMUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroOlIUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUS MpeAaMeTa «XHMHSI» JTOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccaM
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jarommxcs Mo peaju3aly NPUHATHIX B 00ILECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HaHUsl 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS. O COLMAIBHBIX HOpPMax M TNpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOJTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEeHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH,

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIIN3E
uH(pOpPMaIIUHU O NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApPUUIEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 310poBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMYy U
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHieCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHHM NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YYEHHIO MPOEeCcCuil pa3TuyHOro poaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOHW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U pean3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JNCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JESATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeU(UKA XUMHUU KakK HayKh, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOJbI M YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXXHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepHAIIbHOW KYyJIbTYphl, PEIICHUU TJIOOATBHBIX MpoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30IacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCTENIHOTO TPY/a ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO WieHa 0OIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIsl aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MHUpa U



IPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS JIeNaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON 1EeATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITENIBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIO TMpeaMeTa «XUMHUs) Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe TMOHSATHUS, OTpa)XKarouue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOMIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JAPYyTHE);

yHUBEpCaJbHbIe Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATLHOM KOMIIETCHITMN 00yYarOIINXCS;
CIIOCOOHOCTD o0yJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIIHOM U COLUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PETYyJATHUBHBIMU
JICUCTBUSIMHU.

Osjaaaenue YHUBEPCAJIbHBIMH Y4eOHBbIMH NMo3HaABATEJbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyeckKme aeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABICHHBIMHU LEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABJIMBATH WUX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS 1Ji1 OOBSICHEHUS OTEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUecKast popmyria, ypaBHEHUE XUMHUECKON peakiuu
— TIpU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUS W IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKUX 33]1a4, MIPUMEHEHHIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAy4HO-
NOMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcebl HTEpHeTa), aHanuM3upoBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (HOpM
MpEACTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
orbope wuHpOpMaNMK, HEOOXOMUMOW [IJI1 BBIMOJTHCHUS YYE€OHBIX — 3a71ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

HCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPECTBA MPU PabOTE C XUMUYECKON
uH(popMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3NYecKue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIONB30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYyIUPOBATh BHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHMNA MYTEM COTJIACOBAHMS TMO3UIUI B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii airoputMm ACHCTBUN Mpu
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENBLCKUX 3ajad, BbIOMpaTh Hambosee
b (}EeKTUBHBIN CcMOCO0 HMX pemieHus ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JESTEIIbHOCTH HAa OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpPMHUPOBAHUU MBIIIUICHUSI W KYJIbTYPHl JHYHOCTH, €€ (DYHKIIMOHAIBHOMN
rPaMOTHOCTH, HEOOXOJUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHYECKHU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAs
Macca, MOJISIpHBIN 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pPauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSA); TEOPUM U 3aKOHBI (T€OpUS CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3akOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAHUM BAXXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATETbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUU BBISBIISATh XapaKTEPHbIC TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHUS ¥ MIPEBPAIICHUN OPTaHUYECKUX COEIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYI0 CHUMBOJIUKY JIJIsI
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMya OpraHMYECKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJ OPraHUYECKHX BEIIECTB JISI WIUIFOCTPALUA HMX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJJICKHOCTh HU3YyUYECHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpEIeTIEHHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yriIeBOJOPOAbI, KHCIOPOA U a30TCOJIECpPKAaIIUe
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIIbHBIC
Ha3BaHUS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, aleTUJICH,
ATWICHTJIMKOJb, TIHIEpUH, (eHos, (GopMabIeTu], aleTaabIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAsK KMCJIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITh BHUJBI XUMHUYECKOM CBS3U B
OpPTraHUYECKUX COCTUHEHUSAX (OMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH Pa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, IPONUJIEH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTaNbIeTU I, MypaBbUHAsl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, 1eJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrodib), CIOCOOBI UX MEPEPaOdOTKH U MPAKTHIECKOE
NPUMEHEHUE TPOIYKTOB NEPEPAOOTKH;

c(OPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PpEUICHUU B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIMIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITTOJHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMCHHWH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus O0CTKOB MPU HArPEBaHKH, [IBETHBIC PEAKIIMKA OCITKOB) B COOTBETCTBUHU
C TpaBWJaMW TEXHHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMH W
7a00paTOpHBIM  000pyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(bopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

C(OPMHPOBAHHOCTh YMCHUH KPUTUYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBS M OKPYKAIOIIECH MPUPOTHON CpeIbl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbIca Tokazatens [IJIK, moscHsITh Ha mpumepax CrocoObI
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBHIASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XUMUS OTPaKaroT:

chOpPMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBbIO U MPUPOJTHOM CpeJIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoIue MOHATUS (XMMHYECKHH B3JEMEHT, aToM, M30ToIl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METATMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpPAICHUs SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJMYECCKHUN SI3bIK XHUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKallMe B OCHOBE IMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEILHOCTH YEIIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OTMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U WX MpPEBpaIlCHUM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIOJIH30BaTh XUMHUYECKYIO) CHUMBOJIUKY MJIsS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cuctematnyeckyro HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHAsl U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OINPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJIEKYJIApHAasi,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MIPUHAJIEKHOCTh
HEOPraHUYECKUX BEILIECTB IO HX COCTaBY K OIpeneaEHHOMY KIAcCy/TpyIine
COEIMHEHUU (IPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOINLYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnoib3ys HOHATUSA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTHU
WU3MEHEHUS] CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEIMHEHHMH MO MepHojgaM U
rpynmam [lepuoandeckoi cuctemsl XuMu4Yeckux 3j1eMeHToB /1. 1. Meneneena;

chOpPMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUUYECKUE CBOMCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHUW COCTABJISTh YPaBHEHHUS PEaKUUW pPa3IUYHbIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YYUThIBAs
YCJIOBUS, TPU KOTOPBIX ATU PEAKIIMH UAYT IO KOHIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINE
KAUECTBEHHbI COCTaB PAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPAaclo3HaBaTh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHUCIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHUsSI CEPHOM KHCIIOThI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYMCICHUS C HUCIOJIB30BAHUEM
MOHSITUS «MacCOBast I0JIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHH Ta30B MpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O0bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHHE IMEePOKCUIA BOAOPOJAA B NPUCYTCTBUU KaTaJIM3aTOpa,
ONPENEIICHUE CpEeNbl pPacTBOPOB BEIIECTB € IOMOILBI  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIINUH,
peaklud MOHHOTO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMHU M JTA0OPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YIBTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIlMIO, TOJYyYaeMyl0 M3 Ppa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIuu, aTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUJia  AKOJOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMaCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokaszarens [I/JIK, mosicHATh Ha mnpuMepax CHOCOOBbl YMEHBIIECHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0pPOBbSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos

HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne n/mt Konrpouabusie IIpakruueckue

MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoThI

Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XUMUM

[Ipenmer opraHn4ecKoOi XUMHH. https://academy-

1.1 Teopust cTpoeHUs OPraHUuYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHenuit A. M. byrneposa Sele-4e24-ac02-efbl6fa49f6a
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasnl

[IpenenbHblE YrI€eBOAOPOIBI — hutps://acadenty-

2.1 P T P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKAHbT ec23-473¢-b3d7-ed82fcaddd02
HenpenenbHble YTIIeBOAOPOIBL: bulps:/facdeny-

2.2 pedt yr FIOPOIEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
ATIKCHDL, ATTKAIHCHDL, TKHHET 4158-4bd1-ac98-18dc1cfb9399

https://academy-

2.3 ApomaTH4ecKkue yriaeBog0pO bl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefd
[IpupoaHbIe HCTOYHUKH

2.4 pupoi 3 1 0 https://lesson.edu.ru/04/10

YIIIEBOIOPOIOB U UX MepepaboTka
Hroro no pazneny 13

Pazpnen 3. Kucsiopoacoaep:xamue opranniecKue coeIuHeHUs!



https://academy-

3.1 Cnuptel. Genon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b61-bf84-c04fa471694f
Anpaeruapl. KapOOHOBBIE KHCIIOTHI. hitps://academy-
3.2 C 7 content.apkpro.ru/lesson/8664b319-
TIOXKHEIE 3P 0ba3-4945-b076-cb7ae5858b90
https://academy-
3.3 VYriaeBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus

https://academy-

4.1 Awmunbl. AMUHOKHACIOTEL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73¢
Wroro no pazaeny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIe COCIUHEHUS
5.1 ‘ ITnacrmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeiioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernyeckue 0CHOBBI XUMHU
Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /1. I. Meneneena
1.2 XUMUYECKUE Peakiuu 6 1 1 https://lesson.edu.ru/04/10
Crpoenue BemiecTsa. MHOrooopasue
1.3 TPOCHHE Betlects HOToobpasH 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Wroro no pazaeny 13 https://lesson.edu.ru/04/10
Pa3pnen 2. Heoprannueckas xumusi
2.1 MeTtamisl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemeraminl 9 1 https://lesson.edu.ru/04/10
CBs3b HEOpraHnnuec
2.3 p KHX M OPTAfIHHCCiuX 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Paznea 3. Xumud u :Knu3HbL
3.1 XUMUS U )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Hroro no pasneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB 5
Nen/m | Tema ypoka Kourpoabubie IIpakTuyeckue {IEKTPOHHbIE WHppOBLIe
Bcero odpa3oBaTebHbIE PeCypPChl
padoThI padoThI
[Ipenmert opranuyeckoil XuMuu, e€ https://academy-

1 1 0 0 content.apkpro.ru/lesson/a9f3d191-
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE Selede24-ac02-cfb16fad9f6a
Teopust cTpoeHHs OpraHMYECKUX COCTUHCHHIMA hitps://academy-

2 - 1 0 0 content.apkpro.ru/lesson/c935a58¢-
A. M. BytiepoBa, €€ OCHOBHBIC TTOJIOKECHUS ab0e-4¢59-9def-205 1 Tacdbs e
[IpencraBnenue o knaccuukanuu
OpraHMYecKux BemecTs. HoMeHkmaTypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726e€099-
(cucTemaruveckasl) ¥ TPUBHATIbHbBIC HA3BaHUS e129-410f-b8be_bdch58%acad]
OpPTraHUYECKUX BEIICCTB
AJIKaHBI: COCTaB U CTPOCHHE, hitps://academy-

4 . 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCKHHI P ec23-473c-b3d7-ed82fcaddd02
MeraH u 9TaH — MpOCTENIIHE bulps:/facdeny-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPEACTABHTEII ATTKAtoB ec23-473c-b3d7-ed82fcaddd02

https://academy-

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 0 0 content.apkpro.ru/lesson/403817 1e-

4158-4bd1-a¢98-18dc1c¢fb9399

7 ITHIICH H IPOMUIICH — MPOCTeHiIIHe 1 0 0 https://lesson.edu.ru/04/10

NpEACTABUTCIIN AJIKCHOB




[Ipaktrueckas padota Ne 1. «Ilonyuenue

https://academy-

METAHOJ U OTAaHOJI. BO,Z[OpOI[HaH CBA3b

8 . content.apkpro.ru/lesson/53cd2379-
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY 2a45-43b1-9f67-Tebedaf03cel
Ankanuensl. byranuen-1,3 u

9 metunoyraauen-1,3. [Tomydenue https://lesson.edu.ru/04/10
CUHTETUYECKOT0 KayuyKa U pE3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,

10 TOMOJIOTMUYECKUHN Psil. AETHIIEH — https://lesson.edu.ru/04/10
MPOCTEUIIINN NPEICTABUTEIb AIKUHOB
Brruncnenus no ypaBHEHUIO XUMHUYECKOM hutps:/facadenny-

11 content.apkpro.ru/lesson/7dada027-
peartim 8448-418f-b416-fbaledd4ab6d
Apenbl: 6eH301 U TOIy0J. TOKCHYHOCTh hutps:/acadeony-

12 content.apkpro.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-c3ddal 9feef4

13 Tenetirieckas cBish yrieso10polos, https://lesson.edu.ru/04/10
MIPUHAIIEKALINX K Pa3IMYHbIM KJ1accaM
[IpuponHbIE HICTOYHUKH YTIIEBOAOPOOB:

14 IIPUPOJIHBIN ra3 U MOMyTHbIE HePTSIHBIE ra3bl, https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOOB:

15 IIPUPOJIHBIN ra3 U MOMyTHbIE He(TAHBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U IPOAYKTHI €€ epepadoTKU

16 Konrposteras pabora 1o pasery https://lesson.edu.ru/04/10
«¥YTI1€BOAOPOIBD)

IIpenenpHbIE OTHOATOMHBIE CIIUPTHI: hipesffacadany-
17 content.apkpro.ru/lesson/5439¢18b-

7440-4b6f-bf84-c04fad71694f




MHoroaToMHEBIE CIIMPTHI: STUJIICHIJTIMKOJIb U

https://academy-

18 content.apkpro.ru/lesson/461aa9c8-
TJTHLCpHH cOef-4827-a8e5-d12a0bedc826
®deHOI: CTPOCHHUE MOJICKYJIBI, PU3NYCCKUE U https://academy-

19 $C1P . YIH, content.apkpro.ru/lesson/649883b8-
XUMHYECKHUE CBOMCTBA, TPUMCHEHHE 7e5£-4£16-8966-10a2278b08F]
Anpaerusl: GopMambACTUI U alleTaIbICTH/T hitps://academy-

20 A - oP ' content.apkpro.ru/lesson/8664b319-

TIeTOR 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE IIPEENILHBIE KAPOOHOBEIE hitps://academy-

21 ) p p content.apkpro.ru/lesson/b4feaa04-

(HCTIOTRL: MYPABBIHAT H YREYCHAA 3438-4b57-a3ec-ba0f9fe63c0d
o https://academy-
ITpaktuueckas padora Ne 2. «CBoiicTBa

22 p p . content.apkpro.ru/lesson/9834d408-
PACTEOPa YREYCHOM KHETOTRD 386d-444a-8de3-Tefbagb98cdb
CreapuHOBas U OJICHHOBA clIo a

23 TCApHHOBA I OJICHHOBA KICIIOTBI, KaK https://lesson.edu.ru/04/10
MPEJICTABUTEIIH BBICIIAX KapOOHOBBIX KHCIIOT
Mpi11a KaK COJIM BBICIIAX KaPOOHOBBIX

24 . p https://lesson.edu.ru/04/10
KHCJIOT, KX MOIOIIIEE JEHCTBHE
CnoxxHbie 3(UpBI KaK MPOU3BOTHBIE https://academy-

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX content.apkpro.ru/lesson/71ac43f2-
3(1)1/1130]3 a0d4-4945-a0eb-1e59c¢d5f4dof
YKupbl: THAPOIH3, TPUMEHEHHE hitps://academy-

26 5 PBL: THIP 1P ’ content.apkpro.ru/lesson/71ac4312-

HOJIOrITaecKas poIlb KUPOB 20d4-4945-a0eb-1e59cd5f4dof
VYTieBoibl: COCTaB, KiIacCU(pUKAITHS. https://academy-

27 Baxwneriue npencraBuTenu: rir0K03a, content.apkpro.ru/lesson/709ce43a-
bpyKTO3a, caxaposa deb6-4281-963b-01d2e212d4d0
Kpaxmai 1 nemnroiio3a Kkak Ipupo HLIE

28 p a pHpOZ https://lesson.edu.ru/04/10

MTOJIMMEPBI




KonTponbHas pabora no pazaeny

29 «Kucnopoaconepxaiiye opraHuueckue 1 https://lesson.edu.ru/04/10
COCIIMTHECHMUSI
https://academy-
30 AMMHBI: METUJIAMHUH W aHWJINH 1 content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839¢-9205f201b73e
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE https://academy-
31 OpraHuYecKue COeqUHEHUs, UX 1 content.apkpro.ru/lesson/c2f2f3d7-
onosornueckoe 3HaueHue. [lenTnael 43d1-4873-ace0-78eca6009628
https://academy-
benku kak npupoiHbIe
32 1 content.apkpro.ru/lesson/c2f2f3d7-
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS 43d1-4873-ace0-T8eca6009628
OCHOBHBIE TTOHSTHSA XUMHHU
33 . 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJIIPHBIX COSUHEHUN
OCHOBHBIE METOJBI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1 https://lesson.edu.ru/04/10
[InacTmaccel, KayuyKkd, BOJIOKHA
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne uudgposbie
o/ Tema ypoka Beero Kontposabubie IIpakTnueckue 00pa3oBaTe/bHBIE
padoThI padoThI pecypenI

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS

1 1 0 0 https://lesson.edu.ru/04/10
KOH(UTypanus aTOMOB
[lepunonnueckuii 3akoH u [lepuonnueckas cucrema

2 xuMmudeckux 3nueMeHnToB . . Menaeneesa, nx 1 0 0 https://lesson.edu.ru/04/10
CBSI3b C COBPEMEHHOM TEOPUEHN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX CO€AMHEHUH 1O TPYIIaM U

3 nepuoiaM. 3HaueHHe NePUOAUIYECKOro 3aKOHA U 1 0 0 https://lesson.edu.ru/04/10
CHUCTEMBI XUMHUUYECKHX 3jieMeHTOoB JI.1.
MeHieneeBa B pa3BUTHU HAyKU
CrpoeHnue BeniecTBa. XuMu4eckas CBs3b, €€ BUBI;

4 MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H. 1 0 0 https://lesson.edu.ru/04/10
Bonoponnas cBa3b
BanenTtHOoCTh. DnekTpooTpunatenbHoCcTh. CTeneHp

5 OKHCIIeHUs. BelecTBa MOJIEKYISPHOTO U 1 0 0 https://lesson.edu.ru/04/10
HEMOJIEKYJIIPHOTO CTPOCHHUS
[TonsTHe 0 nUcnIepCHBIX cucTeMax. VICTUHHBIE 1

6 KOJUTOMHBIE pacTBOPBI. MaccoBas 1015 BEIIECTBA 1 0 0 https://lesson.edu.ru/04/10
B PacTBOpE
Knaccudukanus u HOMeHKIIaTypa HEOPraHU4eCKUX

7 coeIMHEeHMI. ['eHeTnYecKas CBsI3b HEOPraHUYECKUX 1 0 0 https://lesson.edu.ru/04/10

BCIIECTB, PAa3JIMYHBIX KJIIACCOB




10

Knaccudukanmst XaMUYeCcKuX peakinii B
HEOPraHUYECKOM U OpraHM4ecKON XUMHUHU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALIEHMS] SHEPTUN IIPU XUMHUECKHUX PEAKLMIX

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

[IpakTudeckas padora Ne 1. «BiausiHue pa3TuvIHBIX
(bakTOpOB HA CKOPOCTh XMMHUECKON peaKIIMm»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

11

DneKTpoauTHYecKas auccoruanus. [lonstue o
BoZiopoHOM Moka3zatene (pH) pactBopa. Peakuuu
MOHHOTO 0OOMeHa. ['uapon3 opraHu9ecKux 1
HCOPTraHN4YCCKUX BCIICCTB

https://lesson.edu.ru/04/10

12

13

14

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTHE 00 IEKTPOIH3E PACIUIABOB U PACTBOPOB
coiel

KonrtponsHas pabdota no paszneny «Teopetnueckue
OCHOBBI XUMHUI»

Mertamibl, ux nonoxenue B [leprnoanueckoit
CUCTeMe XUMHUYecKux snemeHToB /1. U.
MenzeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
O6mue ¢pu3nyeckre CBOMCTBa METAIIOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

15

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSIJT
HaIPSKEHUN METaJNIOB

https://lesson.edu.ru/04/10

16

17

XHUMHUYeCKHe CBOMCTBA BAXKHEHIIINMX METAJIJIOB
(HaTpuil, Kanui, KanbLUNi, MarHUN, ATFOMUHHNA) U
AX COeINHEHUH

XUMHUYeCKHE CBOMCTBA IIMHKA, JKele3a U uX
COEeIMHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




18

19

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COeTUHEHUN

ITpakTrueckas padota Ne 2. "Pemenue
SKCIIEpPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTambi»"

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

20

Hewmerainsl, ux nonoxenue B Ilepuonnueckon
CUCTEME XUMUYECKUX IeMeHToB []. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOCHUS AaTOMOB

https://lesson.edu.ru/04/10

21

22

23

®dusnyecKue CBONCTBA HEMETAIOB. AJUIOTPOIHS
HEMETAJUIOB (Ha MIPUMEPE KUCTOPOAa, CEPHI,
docdopa u yriaepona)

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhI U UX
COCIMHEHUN

XuMHYECKUe CBOIMCTBA a30Ta, pocodpa u ux
COCIMHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

24

25

XHUMHYECKUE CBOMCTBA yIiIepoa, KpEMHUSA U UX
COeTMHEHNN

IIprMeHeHre BaXXKHENIIINX HEMETAIUIOB U UX
COeIMHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

26

0O00011eHNe 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME
«Hemerannbly. BerunciaeHus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKINA U TEPMOXUMHUUYECKUE
pacy€Tsl

https://lesson.edu.ru/04/10

27

[TpakTrueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 3314 110 TeMe
"Hemeranmisi"»

https://lesson.edu.ru/04/10

28

KonTtponbHast pabota mo temam «MeTamish U
«Hemertamie




HCOpFaHI/I‘{eCKI/Ie N OPraHUuYC€CKHUE KUCIOTHI.

29 1 https://lesson.edu.ru/04/10
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AM@oTepHbIe HEOpraHUYECKHE U OpraHUYECKUe

30 coeuHeHus. ['eHeTnyeckas CBsi3b HEOPraHMYECKUX 1 https://lesson.edu.ru/04/10
Y OPraHUYECKUX BEIIECTB
Ponp xumuu B 00ecTieueHU 3KOJIOTHIESCKOM,

31 YHEPreTHUECKOH M MUIIEBOM 0€30MaCHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHUU MEAUIIMHBI

1 [IpencraBnenust 06 oOmMX HayIIHI)IXvaI/IHIII/IHaX | hitps://lesson.edur/04/10
MIPOMBIIIICHHOTO MOJYyYEHUS BAXKHEHIIINX BEIIECTB

33 UYenoBek B MUpPE BEILIECTB U MAaTEPUAJIOB 1 https://lesson.edu.ru/04/10

34 XuMUs U 300pOBbE YEIOBEKA 1 https://lesson.edu.ru/04/10

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus, 10 xmace/ 'a6puensia O.C., OctpoymoB WN.I'., Cmankos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»,2021 r
Xumus, 11 xnace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnmonepHoe oouiectBo «M3narensctBo «lIpocBemenuer»,2021r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Xumusi(6a30BbliypoBeHb ). Peanu3zanus oOpa3oBaHus: METOIMUECKOE OCOOHe
st yautens / KaBepuna A. A., [luuyruna I'.B.; nox pen.I'. B. ITuuyrunoii. M.
: ®I'bHY «MucTuTyT cTpaterun pa3Butus oopazoBanus PAOy, 2022 81 c.:u.
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://edsoo.ru/rabochie-programmy/
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