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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1Mo XuMUK Ha YpOBHE CpeIHEro oOIIero oopasoBaHusi pa3paboTaHa Ha
ocHoBe denepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoi
®denepanun», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS ¢eaepalibHON 00pa30BaTEIbHON
nporpaMMmbl  cpeaHero ooOmiero ooOpaszoBanus (®OII COO), npeacTaBIEHHBIX B
denepaabHOM TOCYAapCcTBEHHOM oOpaszoBatenbHOM cTamapre COO, ¢ yuérom
Konnenmuu mpenogaBanusi ydeOHOro mnpenMera «XuMHUsS» B 00pa30BaTENIbHBIX
opranuzanusix Poccuiickoii ®enepanuu, peanu3yrONIMX OCHOBHBIE 00pa3oBaTEIbHBIC
MpOrpaMMbl, U OCHOBHBIX MOJOKEHUN «CTpareruu pa3BUTHsl BocnuTaHusa B Poccuiickoi
®denepanuu Ha iepuon 10 2025 rogay» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MpOrpamMMmbl MO XMMHH, K OMPEACICHUI0 00IIei
cTparernu OOydYeHHs, BOCIUTAHUS M PAa3BUTHS OOYYAIOUIMXCA CPEACTBAMHU Y4eOHOTO
npeamerta «Xumusi» 1t 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIICTITYaJIbHbBIC
nosioxkeHust ®I'OC COO o B3auMOOOYCIOBICHHOCTU €€, COAEp>KaHUs, PE3yJIbTaTOB
oOy4eHus ¥ TpeOOBaHUH K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB.

XuMudeckoe 00pazoBaHWE, IMOIy4aeMoe BBITYCKHHUKAaMHU OO0IIe00pa3oBaTeIbHON
OpraHu3alliM, SIBJISETCS HEOTHEMJIEMOM YacTbi0 WX 00pa3oBaHHOCTU. OHO CIYKUT
3aBepUIAIOIIMM 3TallOM pEaJu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX LEHHOCTEH, TPUCYLIUX LEIOCTHOM CUCTEME XMMHUYECKOro oOpa3oBaHMs. JTU
IIEHHOCTH KacaroTCsl MO3HaHUS 3aKOHOB MPHUPOABI, (HOPMHpPOBAHUS MHUPOBO33PEHHUS U
o0111el KyJIbTYphI UEJIOBEKA, & TAKXKE IKOJIOTUYECKA 0OOCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY
3I0pOBBIO U MPUPOJHOU cpene. Peanusyercst xumuyeckoe 00pa3oBaHue 00ydarouxcs Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHMs CpeACTBaMU Yy4eOHOTo MpeameTra «XUMUs»,
CoZIepKaHUE U MOCTPOCHHE KOTOPOIO OINPEAENICHbl B MPOrpaMMe MO XUMHHU C Y4ETOM
crienm(UKY HAYKW XUMHH, €€ 3HaYCHUS B TTO3HAHUU MPUPOLI U B MaTEPUAITBHON KU3HU
oOIecTBa, a Takke C Yy4€ToM OOmMMX IeJed W MPUHIUIIOB, XapaKTEPHU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CcpelHero oOmiero ooOpazoBaHusi B Poccuiickoi
denepanu.

XuMHUsL Kak DSJIEMEHT CHCTEMBl €CTECTBEHHBIX HAayK HIpaeT oOcoOylo poib B
COBPEMEHHOW LMBWIM3ALMU, B CO3[JaHMM HOBON 0a3pl MarepuasbHON KyabTypbl. OHa
BHOCHUT CBOI BKJIaJ] B (POPMHPOBAHKE PAIIMOHAILHOTO HAYYHOT'O MBIIUICHUS, B CO3/IaHUE
[EJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIEM MUPE KaK O €IMHCTBE MIPUPOJIBI U YETOBEKA,
KoTopoe ¢opMuUpyeTCss B XHUMHH Ha OCHOBE IIOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPY’KAaIOIIETO MHpa, OCO3HAaHUS B3aWMOCBSI3U MEXJIYy CTPOCHHEM BEILECTB, HX
CBOMCTBAMH W BO3MOYKHBIMHU 00JIaCTIMHU TPUMEHEHUSI.

TecHO B3aMMOJEWUCTBYSl C JAPYTMMHU €CTECTBEHHBIMUM HAayKaMU, XHMHS CTala
HEOTHEMJIEMON YaCTbI0 MUPOBON KYJIBTYPhI, HEOOXOAUMBIM YCJIOBHEM YCIEITHOTO TPYya
¥ KU3HU KaXJI0TO wieHa obmiectBa. CoBpeMeHHas XUMUS KaK HayKa CO3UAaTebHasi, KaKk
HayKa BBICOKMX TEXHOJIOTHI HampaBjeHa Ha pelIeHue TI00aTbHBIX MPOOIeM YCTOMYHUBOTO
pa3BUTHSI YEJIOBEUECTBA — CBHIPbEBOM, DJHEPreTHYECKON, NHUIIEBOM, 3KOJIOTUYECKOU
0€30MaCHOCTH U OXPaHbI 30POBbSL.



B cooTrBercTBUUM ¢ 0OOUIMMU LEISIMHU U IPUHLUIIAMU CPEAHETO O0LIEro 00pa3oBaHus
comepxkanue mpeamera «Xwmmus» (10-11 kmaccel, 0a30BbIi  ypOBEHb W3yUCHHSI)
OPHUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY OOYYaroIIMXCH,
HEOOXOJUMYIO UM JJisi BBIPAOOTKH MHUPOBO33PEHUYECKHUX OPUEHTHPOB, YCHEIIHOTO
BKJIFOUEHUS B JKU3Hb COLIMYMa, MPOJOJDKEHUS 00pa30BaHUSA B PA3NIUYHBIX 00JIACTAX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEM.

CocTaBnsomUMHU MIpeAMeTa « XUMHS» ABISIOTCS 0a30Bble Kypchl — « Opranndeckas
xumusi» U «OOmas U HeOpraHW4YecKas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKHU: CHCTEMa 3HAHUM MO HEOPraHUYECKOW XUMUU
(c BKJIIOUYEHHEM 3HAHMW W3 OOIIeW XUMHUHM) U opraHmdyecko xumuu. dopmupoBaHue
JAHHOW CHCTEMBbl 3HAaHMM TPH HU3YYCHHH TIpeaMeTa O00ecTeuyrMBaeT BO3MOXKHOCTH
PacCMOTPEHHsI BCETO0 MHOrooOpasusi BEIIECTB HA OCHOBE OOIIMX MOHSTUH, 3aKOHOB U
TEOPUN XUMUHU.

Crpykrypa coaepxaHust KypcoB — «Opranuueckas xumus» u «OOwmas wu
HEOpraHuyeckas XuMus» cpopmMupoBaHa B IporpaMMe MO XUMUU Ha OCHOBE CCTEMHOI'O
MOJIX0Ja K U3YUYCHUIO yueOHOro MaTepuana U 00ycIoBIeHa HCTOPUIECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHWW HA ONPEACIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce
OpPraHMYECKON XMMMM BEILECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHUYECKOM TEOpUU
CTPOCHUSA OPraHUYECKUX COCAUHEHHUM, a TaKXKe Ha YPOBHE CTEPCOXUMHYECKHX U
AJIEKTPOHHBIX MPEICTaBICHUN O CTpoeHHM BemecTB. CBeAeHMsI 00 U3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCI B DPA3BUTUU — OT YIJIEBOJAOPOJOB 1O CIIOXHBIX OHOIOTUYECKU
aKTHBHBIX COEAMHEHHHA. B Kypce OpraHM4eckod XWMHUU MOJYy4aloT PpPAa3BUTHE
cOpMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOHIEr0 OO0pa30BaHMs IE€PBOHAYAIbHbBIE
OpPEJICTaBICHUS O XHMHMUYECKOM CBsI3M, KJIAacCU(UKALMOHHBIX TPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUECKON PEAKLIUH.

[Ton HOBBIM yTJIOM 3peHUS B MpeaMeTe « XUMUs» 6a30BOT0 YPOBHS pacCMaTpUBACTCS
M3YYCHHBII Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS TEOPETHUECKUW MaTephanl U
(akTOIIOTUYECKUE CBEJCHUS O BEIIECTBaX M XMMMUYECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass W HeopraHuuyeckas XHUMHA» OOydarolMMCs IPEJOCTaBIsAETCS
BO3MOXXHOCTh OCO3HATh 3HAYCHHE NEPUOJAMYECKOTO 3aKOHA C OOIIETEOPEeTUYECKHX U
METOJIOJIOTUYECKUX MO3UIINH, TTy0XkKe MOHATh UCTOPHUUECKOE U3MEHEeHHEe (YHKIUI 3TOTO
3aKOHa — OT 00001aroMIeH 10 OOBICHSIONIEH U TPOTHOZUPYIOIIEH.

Enunag cucrema 3HaHMM O BaXKHEHIIMX BEUIECTBAX, HUX COCTAaBE, CTPOCHUH,
CBOMCTBAaX M MPUMEHEHHHM, a TaKXKe O XHUMHUYECKHX PEaKIusAX, HMX CYIIHOCTU U
3aKOHOMEPHOCTAX NPOTEKaHMs AomojHsAeTcs B Kypcax 10 m 11 kimaccoB smeMmeHTamu
COZEP/KAHUSA, UMEIOMNMHU KYyJbTYPOJIOTUYECKUN U TMPUKIAJAHOW XapakTep. JTH 3HAHUSA
CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUH C JPYTMMH HAayKaMH, PAcKpbIBAIOT €€
pOJib B TIO3HABATEJIBHOM M NPAKTHUUECKOH JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaKEHUS K TMPOIECCY TBOPYECTBA B OONACTH TEOPHUH M MPAKTHUYECKUX
NPUIOKEHUH XWMHH, TIOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MIpOOJIeMax, CBA3AHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH
UHGOPMALIMIO U MPUMEHSATH €€ Ui MOMOJIHEHNUS 3HAHUN, PELICHUS] NHTEIUIEKTYalIbHbIX U



HKCIIEPUMEHTAJIBHBIX HCCIIEIOBATEIbCKUX 3a7a4y. B 1einoM coxaepxkaHue y4eOHOro
npeaMeTa «XUMHUS» JaHHOTO YPOBHS H3YUYCHHUS OPHUCHTHPOBAHO HAa (POpMHUpOBAHUE Y
00yJaronuXxcsi MUPOBO33PEHUYECKON OCHOBHI IS TOHUMAaHUS (GUI0CO(MCKUX HICH, TaKUX
KaK:  MarepuajbHOE  E€JUHCTBO  HEOPraHMYeCKOro M  OPraHW4YecKoro  Mupa,
0OyCJIOBIGHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHHUEM, II03HABAEMOCTh
MPUPOIHBIX SABJICHUN MyTEM SKCIEPUMEHTA W PENICHUS MPOTUBOPEUYMA MEKTy HOBBIMU
dakTaM ¥ TEOPETUYECKHMH IPEANOCHUIKAMHU, OCO3HAHHE POJU XUMHUU B PEIICHUU
IKOJIOTHYECKUX TPOoOJeM, a TakkKe MpoOIieM COCPEeKCHHUS DHEPTeTUYECKHX PECypCoB,
CBIPbS, CO3/ITAaHUS HOBBIX TEXHOJIOTHIM U MaTepUaIOB.

B mnnane pemeHus 3agad BOCIUTAHUS, PA3BUTUS M COIMAIM3AIUU OOYUYaIOIIMXCSA
MPUHATHIC TTPOTPAMMOM M0 XMMHH TTOIXObI K OMPEACIICHUIO COACPKAHUS U TTOCTPOSHUS
npeaMeTa MPEeayCMaTPUBAIOT (OPMUPOBAHUE YHHUBEPCATBHBIX YYEOHBIX IEHCTBHIA,
UMEIOIMUX 0a30BO€ 3HAYCHHUE ISl PA3IUYHBIX BHJIOB JCSITCIBHOCTH: PEIICHUS TPOOIIEeM,
MOKCKa, aHaIM3a U 00paboTKM MHOOpPMAIU, HEOOXOAUMBIX MJIsi MPUOOPETEHUST ONBITA
MPAKTUYECKON W HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B mpakTuke mpenogaBaHus XMMHUH Kak HAa YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus,
TaK ¥ Ha YPOBHE CPEIHEr0 OOIIero oO0pa3oBaHUs, MPU OMPEIEICHUU COACpPKATEIHLHOM
XapaKTEPUCTUKH TIeJIeH U3yUeHUs MpeMeTa HarpaBiIeHUEM IEPBOCTEIIEHHOW 3HAYUMOCTH
TPaJAUIIMOHHO TpPHU3HAETCA (OPMHUPOBAHHME OCHOB XUMHUYECKONM HAyKH Kak o001acTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU JEATEIHPHOCTH YEJIOBEKA M KaK OJTHOTO U3
KOMIIOHEHTOB MHMPOBOW KyJIbTypbl. C METONMYECKOM TOYKHM 3pPEHMSI TAaKOM IMOAXOI K
OTpeJICICHUIO 1eJIei U3yUYeHUsI PeIMETa SIBIISIETCS BIOJIHE ONPAB/IaHHbIM.

CornacHO JaHHOW TOYKE 3pEHUS IIABHBIMH IEISAMU U3YUYEHUS MpeaMera « XuMUsD
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIISAIOTCS:

e (opMupoBaHHE CHUCTEMBl XMMHYECKHX 3HAHUN KaK BaKHEWINEH COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPAa, B OCHOBE KOTOPOH JIEKAT KITFOUYCBBIC
NMOHATHUSA, (QyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XHWMHUU, OCBOCHUE SI3bIKA HAYKH,
YCBOCHHUE U MOHUMAHUE CYIIHOCTU JIOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHUE C UCTOPUCH WX Pa3BUTHS U CTAHOBJICHHUS;

e (QopMupoBaHue W pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOAaX IO3HAHUS
BCIIECTB M XHWMHYECKHX PEaKIHiA, HEOOXOTUMBIX [JII TPHOOPETCHUS yMEHUI
OPUEHTHUPOBATLCS B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B
MIPUPOJIE, B MPAKTUUECKOU U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHUH W CIIOCOOOB JEATECIHLHOCTH, CBS3aHHBIX C HAOIIOJCHUEM U
OOBSCHCHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COOJFOJCHUEM IpaBWiI OE30MacHOTO
oOpalleHusl ¢ BEIECTBAMHU.

Hapsiny ¢ »Tum, conep:kareibHas XapaKTepUCTHUKa Ielell W 3ajady u3ydyeHus
mpeaMeTa B MporpaMMme 10 XMMHH yTOYHEHA W CKOPPEKTHpPOBaHA B COOTBETCTBUH C
HOBBIMH TIPHOPUTETAMHU B CHCTEME cpeaHero obmiero oOpa3oBanusa. CeromHs B
pEernoJlaBaHu XUMUU B OOJbIIECH CTENEHW OTHAETCS NPEANOYTeHHE MPAKTHUUECKOU
KOMIIOHEHTE CoJiepKaHusi OOy4eHHs, OPUECHTUPOBAHHOW Ha IMOATOTOBKY BBIMYCKHUKA



0011eo0pa3oBaTebHOM  OpraHu3alluy, BiIaJeloOlmIero He HaOOpoM  3HAHHMA, a
(YHKIIMOHATTLHON TPAMOTHOCTBIO, TO €CTh CITIOCOOAMHU ¥ YMEHHUSIMHA aKTUBHOT'O TIOJTYICHHUS
3HAHUH U IPUMEHECHHUS UX B PEATBHOM KU3HU JIJIsl PEIICHUSI TPAKTHYECKUX 3a]1ad.

B cBs3M ¢ 3TUM TpU W3yYEHUH TNpeAMeTa «XUMUsS» JTOMHUHUPYIOIIEEe 3HAYCHHE
nproOpeTaroT TaKKe LEeNU U 3a/1a41, KakK:

amanTanus OOy4YaromMXCsl K YCJIOBUSAM JWHAMHYHO pPa3BUBAIONICTOCS MUDA,
(dbopMHEpOBaHHE MHTEUIEKTYadbHO PAa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpPA30BaHHMIO,
COTPYAHHYECTBY, CAMOCTOSITCILHOMY TNPUHITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAallUsX, CBA3aHHBIX C BEUIECTBAMU M UX IPHUMEHEHHUEM;

¢dopmupoBaHre y 00y4yaromMXCsl KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI),
UMCIOINX YHUBEPCAIBHOEC 3HAYCHUE ISl PA3JIMYHBIX BHJOB JICATCIBHOCTU: PEIICHHUS
npobJieM, TOMCKa, aHalTu3a U 00pabOTKH MHPOPMAIH, HEOOXOAUMBIX JIJIsl TPUOOPETECHUS
OTIBITA JIESATEILHOCTH, KOTOPask 3aHMMAET BaKHOE MECTO B MIO3HAHUM XUMUH, & TAKXKE IS
OLIGHKUA C TO3UIMI SKOJIOTUYECKOH O€30ImacHOCTH XapaKTepa BIMSHUS BEIIECTB U
XUMUYECKHX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U MIPUPOTHYIO CPELY;

pa3BUTHE IMO3HABATEIBHBIX HWHTEPECOB, HMHTEIUICKTYalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH  OOYyYarommMxcsi: CIHOCOOHOCTH CaMOCTOATENBHO MPHOOpETaTh HOBBIE
3HaHUS 10 XUMHH B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIB30BaTh
COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHHU IS TIOMCKA U aHaIHu3a y4eOHOW 1 Hay4YHO-
HOIYJISIPHOI HH(GOPMAIIH XUMHYECKOTO COJCPKAHMUS;

dopMHpoBaHHE H PAa3BUTHE Y OOYYAIOIIUXCS ACCOIMATHBHOTO W JIOTUYECKOTO
MBINUICHUS, HAOIIOAaTEIbHOCTH, COOPAHHOCTH, AKKypPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOIWMBI, B YACTHOCTH, TMPH IUIAHUPOBAHMM U TPOBEACHHH XUMHYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE y O0yYaromuxcs yOe:KIEHHOCTH B T'YMaHHUCTUYECKON HampaBICHHOCTH
XHUMHU, €€ BaXKHOW PpOMM B PEHICHHHM TIOOATBHBIX MPOOJIEM pPalMOHATBHOTO
NPUPOOIIONB30BAHMS, TIOMOJNHEHHUSI  JHEPreTHYECKMX PECypCOB U COXPaHEHHUS
NPUPOIHOTO PABHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEPEKHOr0 OTHOIICHUS K IPUPO/IE
¥ CBOEMY 37I0POBBIO, & TaK)Ke MPUOOPETEHUS OIbITAa MCIIOIB30BAHMS TIOTYYECHHBIX 3HAHUM
JUI TIPUHSTHS TPAMOTHBIX pPEIICHUH B CUTYyalUsX, CBS3aHHBIX C XUMHYECKUMHU
SIBIICHHUSIMU.

B yuebHOM mutaHe cpemHero oOmiero oOpa3oBaHHs y4E€OHBI TpPEeaAMET «XUMUS,
U3y4aeMblii Ha 0a30BOM YPOBHE, SBISETCS 003aTEIbHBIM YI€OHBIM MPEAMETOM.

OOmiee 4MCIO 4YacoB, OTBENEHHBIX I M3y4YEHHs] XUMHM, Ha 0a30BOM YpOBHE
cpennero obdmero obpaszoBanms, cocTaBisieT 68 wacoB: B 10 kimacce — 34 gaca (1 gac B
Henento), B 11 kmacce — 34 yaca (1 gac B Henemo).



COJEPXAHUE OBYUYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHuyeckod XHMHHU: €€ BO3HUKHOBEHHME, DAa3BUTHE W 3HAYEHUE B
MOJIYYEHUH HOBBIX BEUIECTB U MaTEpHAIOB. Teopusi CTPOEHUS] OPraHUYECKUX COECTUHEHUN
A. M. bytnepoBa, e€ ocHOBHbIe NOJOXeHUS. CTpyKTypHblE (HOPMYJbl OpPraHUYECKUX
BelecTs. ['omonorus, uzomepus. XUMHUYECKasl CBA3b B OPraHUYECKUX COCIMHEHMSX —
OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienne o KiIacCH(PUKAMU OpraHMYECKHX BemecTB. HomenknaTypa
OpraHUYEeCKUX COCJUHEHUHN (cucTeMaThueckas) W TpUBHAIbHBbIC HA3BaHUS BaKHEHIIIMX
IIPENCTABUTENIEN KJIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIBHBIE METObI U3YUYECHUS BEIIECTB U UX IPEBPALLCHUNA: O3HAKOMIICHUE
¢ oOpa3llaMu OpraHMYECKHUX BEIIECTB M MaTepHallaMH Ha MX OCHOBE, MOJEIHPOBAHUE
MOJIEKYJl OPraHMYECKUX BELIECTB, HAOIIOJICHUE M ONMUCAHUE JIEMOHCTPAILIMOHHBIX OIBITOB
[0 MPEBPALIECHUI0 OPTaHWYECKUX BEUIECTB NPU HArpeBaHUM (TUIaBJIE€HUE, OOYIJIMBaHUE U
TOpEHUE).

Yriaesogopoasl

AJKaHbBI: COCTaB M CTPOCHHE, TOMOJOTMYECKH psAld. MeTaH M 3TaH — mpocTeuine
IPEJICTABUTENIN AJIKAHOB: (PU3MUECKHE M XMMHUUYECKHUE CBOMCTBA (pEakUUM 3aMEIICHUS U
TOpPEHMs), HAX0XKJIEHUE B PUPOJIE, TOIYyUEHHE U IPUMEHEHUE.

AJNKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHH psAA. OTWIEH W NPONUJIeH —
NPOCTEUIINE MPEACTABUTENN AJIKEHOB: (DU3MYECKHE U XMMHUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALMHM, OKUCICHUS M  NOJUMEPHU3ALIIH),
NOJIyYEHHUE U IPUMEHEHHE.

Ankanuensl: Oyraawesn-1,3 wu  mMerwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakuus nonumepusanun). Ilomyyenrne CHHTETHUECKOTO KayuyKa U
PE3HHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJIOTMUECKHUN psiA. ALETUWIEH —
OPOCTEHIINK MNPENCTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3MUECKHEe U XUMHUYECKHE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTAIlUU, TOPEHUS), MTOTyUYEHUE
U IPUMEHEHUE.

Apensl. ber3oinr: cocTaB, cTpoeHHe, (PU3NUECKUEe U XUMHUYECKHE CBOMCTBA (peakiiuu
raJIOTEHUPOBAHUS U HUTPOBAHUSA), MOJTYYEHUE U IpUMEHeHue. 1oyon: cocmas, cmpoeHue,
Qusuueckue u XxXumuyeckue ceouUcmea (peaKyuu 2an02eHUpoBaHUsl U HUMPOBAHUS),
noayuenue u npumeneHue. TOKCHYHOCTb apeHOB. ['eHeTHuecKkas CBSI3b MEXIY
YTII€BOOPOIAMH, MPUHAIUICKAIIMMHU K PA3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YIIeBOAOPOAOB. IIpupoaHblii ra3 u momyTHbIE HE(TSHBIC
ra3el. Heth u e€ npoucxoxaenue. CrnocoObl nepepadoTKu HEPTHU: MEPEroHKa, KPEKUHT



(TepMUYeCKHM, KaTaIUTUYeCKHil), muponu3. I[IpoaykTel mnepepabOTKM HEPTH, HX
NPUMEHEHHUE B TMPOMBINIJICHHOCTH W B ObITY. KaMeHHBIH Yroib W TMPOAYKTHI €TO
nepepaboTKy.

DKCIEPUMEHTAIbHBIE METO/IbI U3YyUYEHHS BEIIECTB U UX MPEBPAILICHUI: 03HAKOMIICHHUE
¢ oOpasmamMu [acTMacc, KaydyykoB W pe3uHbl, koiuekuuun «Hedts» u  «Yromby,
MOJEIUPOBAHUE MOJIEKYJI YTJIEBOJOPOJOB M  TaJOTEHONPOU3BOAHBIX, MPOBEACHUE
IPAKTUYECKON paOOThI: MOTYYEHUE ITUICHA U U3YYEHUE E€r0 CBOMCTB.

Pacuérnble 3anaun.

Brluucnenuss mo ypaBHEHUI0O XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEIECTBA WM MPOIYKTa PEAKIMH 1O U3BECTHBIM Macce, 00BEMY, KOJTHIECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UJIM MPOAYKTOB PEAKIINH).

Kucsopoaconep:kanue opranndecKkue coeMHeHUs

[IpenenbHble OTHOATOMHBIE CIUPTHL. METaHON W 3TAHOI: CTpoeHue, QU3MYECKUE U
XUMUYECKHE CBOMCTBa (peakiud C AaKTUBHBIMM METAJJIaMH, TajJOT€HOBOJOPOIAMH,
ropeHue), npuMeHeHue. BoaoponHble CBA3M MEXAYy MOJEKyJIamMu cnuptoB. [lelicTBue
METAHOJIA ¥ ATAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble CHUPTHL. IDTUJICHTJIMKOIb M TJIMIIEPUH: CTpOEHHE, (PU3NUECKHEe U
XUMHUYECKHUE CBOMCTBA (B3aUMOJCHCTBUE CO IIETOYHBIMU METaJJIaMU, KadeCTBEHHas
peakiys Ha MHOTOaTOMHBbIE cnupThbl). JlelicTBue Ha opraHu3M uenoBeka. lIpumenenue
TJIMIEPUHA U ATUIICHTJIMKOJIS.

deHo: CTPOEHUE MOJEKYJbI, (PU3NUYECKUEe M XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunbl U xemoHwvl. DopMalbleTH, aleTalbJIeTu: CTpoeHHe, (U3HUYECKUE U
XUMHUUYECKUE CBOMCTBA (pEaKIMy OKHUCJICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIINUH),
MOJIy4YE€HHUE U IPUMEHEHUE.

OIHOOCHOBHBIE TMpeJeTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U YKCyCHas
KHUCIIOTBI: CTpOeHue, (pU3nYecKkue U XMMHYECKHE CBOMCTBA (CBOMCTBa, oOIIMe Uil Kiacca
KHUCIIOT, peakius dTepuduKaIum), nojiyuenue u npuMmeHeHue. CteapuHoBas U OJIEMHOBAs
KHUCJIOTHl KaK MPEJICTABUTEIN BBICIIUX KapOOHOBBIX KHCJIOT. Mbla Kak COJU BBICIIHUX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxaple 3QUPBI KaK TPOU3BOJHBIC KAapOOHOBBIX KHCIOT. [ MIPONIW3 CIIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupoB. buosornueckas posb KUPOB.

VYrneBonpl: coctaB, KiIaccUPUKalUsS YIIEBOJOB (MOHO-, JIU- M TOJUCAXapPUIIbI).
['moko3a — mpocTeimii MOHOCaxapHua: 0COOCHHOCTH CTPOCHUSI MOJIEKYIIbI, (PU3HUECKUE U
XUMHUUYECKHE CBOMCTBA (B3aumMo/ielicTBue ¢ ruapokcuiom Mmeau(Il), okucnenue aMmMruadyHbIM
pactBopoM okcuna cepebpa(l), BoccTaHOBIEHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJICHHUE B
npupoje, NpUMEHEHHe, Ouosiormdeckass poib. Dotocunre3. Dpykrosza Kak u3OMep
TJIFOKO3BI.

Kpaxmam wm nemmrono3a kak npupoaHble nonumepbl. CTpoeHHMe Kpaxmana H
neutoa03bl. du3nyueckue U XMMHUYECKHME CBOMCTBA Kpaxmana (TUAPOJIK3, KaueCTBEHHAs
peaKIs ¢ HOJIOM).




DKCHepUMEHTAIbHBIE METOJIbI U3YUYEHHUs BEIIECTB M UX MPEBpAICHUMN: MPOBEICHNUE,
HAOJI0/IEHUE U OMHCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC
peaKkuyu OJHOATOMHBIX CIIUPTOB (OKUCIEeHHE dTaHoja okcuaoM Menu(Il)), MHOroaToOMHBIX
cupToOB (B3auMoeicTBue Tiuepuna ¢ rujapokcugom menu(ll)), anpueruoB (oKucieHue
aMMUa4yHbIM pacTtBopoM okcuaa cepedpa(l) u rumpoxcuaom menu(ll), B3aumopeiicTBue
Kpaxmajia ¢ HMOAOM), MPOBEACHUE MPAKTUYECKOW pabOThI: CBOMCTBA PacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnble 3anaun.

Brluucnenuss mo ypaBHEHUI0O XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEaKIMU MO M3BECTHBIM Macce, 00BhEMY, KOIMUYECTBY
OJIHOT'O M3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcoaeprkamme opraHu4ecKue COeINHEHHUS.

AMMHOKHUCIIOTBI Kak aM(OTEepHbIE OpraHuyeckre coeauHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMHHOKHUCJIOT (Ha IpHUMEpEe TIMIMHA). buonorudeckoe 3HaueHUe
aMUHOKHUCIOT. [lenTusl.

benku kak mpUpoIHBIE BHICOKOMOJICKYJIISIpHBIE coenuHeHus. [lepBuunas, BropudyHas u
TPETUYHAsI CTPYKTypa OeiaKoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIM3, JEHATypallus,
KaueCTBEHHbBIC PEaKIIUU Ha OCJIKH.

DKCHepUMEHTAIbHBIC METO/IbI M3YUCHHUSI BEIIECCTB U UX MPEBpAIICHUI: HAOII0AeHUE U
OMMCaHNE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OCIKOB MPH HAarpeBaHWU, LIBETHHIC
peakmuu OeIKOB.

BbicOKOMOJIeKYISIPHBIE COeIUHEHHUS

OCHOBHBIEC TTOHATHUSI XUMUU BHICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3ALNH, CPEIHAS MOJIeKysipHas Macca. OCHOBHbIE
METOAbl  CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COEAMHEHUH —  TOJUMepu3alus U
MOJINKOHICHCALIHSL.

DKCHEepUMEHTAIbHBIC METO/IbI U3YUYCHHS BEIIECTB M UX MPEBPAILICHUI: 0O3HAKOMJIICHUE
¢ oOpa3iaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC, Kay4yKOB.

MexnpeMeTHBIE CBS3H.

Peanmm3zannst MeXNpeAMETHBIX CBS3€M NPU W3YYEHHM OpraHudeckod xumuu B 10
KJIACCE OCYILECTBIIIETCS Ye€pe3 UCMOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHUH,
TaK W TIOHSTHM, SBISIONIMXCS CUCTEMHBIMHU JJIi OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYYHBIN (DaKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHadu3, CHUHTE3, KJIacCH(PHUKAIUS, MEPUOJUIHOCTh, HAOIIOJIEHUE, W3MEpEHHeE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®duzuka: martepus, SHEpPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTHUYEeCKUi
YpOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHo€ COCTOSHUE BEILECTBA, (PU3NUECKHUE
BEITUYMHBI U €IUHUITBI KX U3MEPCHHUS.

buonorus: kierka, opranus3m, ouocdepa, 0OMeH BEIIECTB B opraHu3Me, (DOTOCHHTES,
OMOJIOTUYECKU aKTUBHBIC BellecTBa (O€IKU, YTIAEBOIbL, )KUPbI, PEPMEHTHI).

["'eorpadusi: MUHEpasbl, TOPHBIE TIOPO/IbL, OJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.



TexHonorus: IMUIICBBIC IIPOAYKTBI, OCHOBBI PAIHWMOHAJIBHOIO IIMTAHHA, MOIOIIUC
CpCacCTBa, JICKAPCTBCHHBIC 1 KOCMCTHUYICCKUC IIPCIIapaThbl, MaTCpUaJIbl U3 UCKYCCTBCHHBIX U
CHHTCTHUYCCKHX BOJIOKOH.

11 KUIACC

OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckue 0CHOBbI XUMHH

XuMUYecKkul 3ieMeHT. AToM. Sapo aroma, H30TOMNBL. OJIEKTPOHHAs 000J0YKa.
DHepreTuyeckue YpOBHHM, MOAYpOBHU. ATOMHBIE oOpOWUTamu, s-, p-, d- BJIEMEHTBHIL.
OcoOeHHOCTH pacTlpe/esieHnsT JCKTPOHOB MO OpOWTAIsiM B aroMax 3JIEMEHTOB MEPBBIX
YeTBIPEX MEPUOI0B. DINEKTPOHHAS KOHPHUTYpaIrs aTOMOB.

Ilepronnyeckuit 3akoH U Ilepuoamyeckas cucrema Xxumudeckux anemeHros 1. H.
MenpneneeBa. CBsi3p NEpUOINYECKOrO 3akoHa M I[lepmoanueckol CHCTEMBl XMMHYECKUX
anementoB JI. WM. MenneneeBa ¢ COBpEMEHHOM TEOPUEM CTPOCHHUSA  aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKUX OJIIEMEHTOB U O0pa3yeMbIX HMH
IIPOCTBIX M CIJIOKHBIX BEHIECTB IIO TpyHIaM M IEpUoAaM. 3HAYECHHE IEPHOINYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBSA3b. BUIbl XMMHMUECKON CBSI3U (KOBaJEHTHAsI
HEMOJSIpHAaslT W TOJsIpHAs, WOHHAs, MeTajiudeckas). MexaHu3smbl 0Opa30BaHHS
KOBJICHTHON XUMHUYECKOU CBsi3M (OOMEHHBI U JOHOPHO-aKIENTOpHBIN). Bomopoanas
CBA3b. BaneHTHOCTh. DnexrpoorpuuaTenbHocTh. Crenenb okuciaeHus. MoHbI: KaTHOHBI 1
AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJIEKYJSIPHOIO CTPOEHUSA. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT
THIA KPUCTAJUIMYECKON PEIIETKH.

[lonatue o nucnepcHsIX cucteMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpPLI. MaccoBas
JI0JIs1 BELECTBA B PaCTBOPE.

Knaccudukanusa HeopraHmyeckux coeluHeHuidl. HomeHkiaTypa HeopraHnyecKux
BelIEeCTB. | eHeTnYeCcKas CBsI3b HEOPraHMYECKHUX BEIIECTB, MPUHAMICKAIINX K PA3IUIHBIM
KJIaccam.

Xumnyeckas peakuusa. Knaccudukanuss XMuMUYECKUX peaklMii B HEOPraHUYECKOW U
OpraHMYeCKOM XUMHUHU. 3aKOH COXPAaHEHMsSI MAacChbl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALLECHUS] SJHEPTUHN NPU XUMHAYECKUX PEAKLIHSIX.

CKopocTh peaknuu, e€ 3aBUCUMOCTh OT pa3inuHbIX (akTopoB. OOpaTHMbIE PEaKIUu.
Xumunyeckoe paBHoBecue. PakTopsl, BIMAIOIKAE HA COCTOSHUE XUMUYECKOIO PAaBHOBECHS.
[Tpunnun Jle Hlarenbe.

DnexTpoauTuyeckas nauccounanusa. CuibHbIE U ciiadble 31eKTpoauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCHas, HEUTPaIbHas, IEIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.



DKCHEPUMEHTAIbHBIE METO/Ibl U3YUEHHMS BEIIESCTB U UX MPEBPALICHUN: 1I€MOHCTpAIIUS
tabmun «lleprogndeckas cucrema xumudeckux daemenToB [[. . MennaeneeBay, usyueHue
MOJIEIel KPUCTAUTMYECKUX PEIIETOK, HAOIIOJICHHE M ONUCAHHE JAEMOHCTPAIMOHHBIX M
Ja00paTOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCHIA BOJOPO/Ia B IPUCYTCTBUU KaTalnu3aTopa,
ONpPEJICTICHUE CpPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBLHOIO HWHIWKATOPA,
peaKknuy MOHHOTO OOMEHa), MPOBEIEHWE IMPAKTUUECKOW padoThl «BnusHUE pa3aIudHBIX
(haKkTOPOB Ha CKOPOCTh XUMUYECKON PEAKITUI.

Pacuérnrie 3a1aun.

PacuéTbl Mo ypaBHEHUSM XUMHMYECKMX PEAKIUM, B TOM YHUCIE TEPMOXHMHYECKHUE
pacu€Thl, pacu€Thl C UCMOIB30BAHUEM MOHITHUS «KMAcCOBast 10J1s1 BEIIECTBAY.

Heoprannyeckasi xumus

Hemerauibl. Ilonoxxkenue HemetamwioB B Ilepuoauueckoid cucreMe XUMHUUYECKHUX
anemenToB JI. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB. DU3MUYECKHUE CBOMCTBA
HEMETAJIOB. AJIJIOTPOIUsS HEMETaUIoB (Ha IpuUMepe KHUCIopoja, cepbl, ¢ocdopa u
yriiepona).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAIOB (rajJoTeHOB, Cephl, a3ota, gocdopa,
yriepoga W KPEMHHS) U HUX COCAUHEHHH (OKCHUJIOB, KHCJIOPOICOACPIKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCIMHCHUM ).

[IpumMeHeHne BaXKHEUIIINX HEMETAIIOB U MX COCAUHECHUM.

Metamnsl. [lonoxenue metannoB B [leproandeckoil cuctemMe XUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHUS 3JEKTPOHHBIX 000J0YEK aTOMOB METAJIJIOB.
O6mue ¢uzndyeckue cpoiicTBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECCKUNU PST
HanpsHKEHU METAJLIOB.

XUMUYECKHE CBONCTBA Ba)KHEHIIIMX METAUIOB (HATpUM, Kalaui, KalbLUM, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHCHUH.

Oo61ue ciocoObl moMy4YeHust MeTauioB. [I[puMeHeHne MeTamuioB B OBITY U TEXHUKE.

DKCHEPUMEHTAIbHBIE METOAbl M3YYEHMS BEIIECTB U HUX MPEBpAICHUI: H3yUYCHHUE
KOJUICKIIMHM «MeTajuibl U CIUIaBbl», 00pa3lioB HEMETAIIJIOB, PEIICHUE dKCIIEPUMEHTAIBHBIX
3amay, HAOMIOMEHWEe W ONHCAaHWE JACMOHCTPAIlMOHHBIX U J1a0OpPaTOPHBIX OMBITOB
(B3aMMOJACHCTBUE THUIPOKCHIA AIOMUHUS C pPAcCTBOpaMHM KHUCIOT M IIIEJIOYEH,
KaueCTBEHHBIC PEAKIIMU HA KATUOHBI METAJLIIOB).

Pacuérneie 3a1aun.

Pacuétel Macchl BemecTBa Wian 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wiu 00bEMY OJTHOTO U3 YUACTBYIOIIHMX B PEAKIIMH BEIICCTB, PAacUEThl Macchl (00BhEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO M3 BEIIECTB UMEET MIPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecnedeHUH OKOJOTHYECKOH, OJHEPreTHYECKOH U  IHILIECBOM
0€30MacHOCTH, Pa3BUTHHM MeTUIIUHBL. [[OHSITHE O HayYHBIX METOJaX IMO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIMANAX IPOMBIIUICHHOTO TOYYCHUS
Ba)KHEUIIIMX BEIIECTB.



UYenoBek B MHUpE BEIIECTB M MATEPUANIOB: BAXKHEHILNE CTPOUTEIILHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTEPHUANbI, KPACKH, CTEKJIO, KEPAMHUKA, MAaTEPUAIIbI I DJIEKTPOHHUKH,
HaHOMaTepHaJIbl, OpTaHMUYECKHE U MUHEPaTIbHBIC YI0OPEHHS.

XuUMus U 310pOBbE YEIOBEKA: IIPABUJIA UCIIOIB30BaHUs JIEKAPCTBEHHBIX IIPENapaTos,
npaBuiia O€30MACHOTO HMCIOJB30BaHUS IpEenapaToB OBITOBOM XHMHHM B IIOBCEIHEBHOM
KU3HU.

MexnpeMeTHBIE CBS3H.

Peanuzanus MexXnpeaIMEeTHBIX CBA3€M HpU HM3ydyeHUH OOILIell M HeopraHM4ecKon
xuMuu B 11 Kiacce ocCyIlIecTBISi€TCS 4epe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHATUH, TAK U ITOHATHM, ABIIAIOIIMXCSA CUCTEMHBIMU JJISI OTACIIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAay4HbIH (DaKT, rumoresa, 3aKOH, TEOpHs,
aHaliu3, CHUHTE3, KiacCU(pUKanusi, MNEpUOJUYHOCTh, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

dusuka: MaTepusi, YHEPIUs, Macca, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOIIL,
PaAMOaKTUBHOCTb, MOJIEKYJAa, DJHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHOe€ COCTOSTHUE BEILLECTBA, (PU3MUECKHE BEIMYMHBI U EIUHUIBI X H3MEPEHMs,
CKOPOCTb.

Bbuonorust: kierka, opraHumsM, 3KocHcTeMa, Ouocdepa, MaKkpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepabl, TOPHBIE TOPOIbL, TOJIE3HBIE HCKOMAEMbIE, TOIIUBO, PECYPCHI.

TexHosorus:  XUMHYECKas  IPOMBILUICHHOCTb, METAJLIyprus, IPOU3BOJICTBO

CTPOUTCIIbHBIX MaTCpUaJIOB, CEIbCKOXO03SCTBECHHOE IIpOU3BOACTBO, IIUIcBasi
IMPOMBIINIJICHHOCTD, (bapMaHeBTI/I‘IeCKaH IPOMBINIJICHHOCTD, ITPONU3BOACTBO KOCMECTHYCCKHX
Inperaparos, IMpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCcpHaIoB, QJICKTPOHHAsA

INPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.



INDIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOITPAMMBI 110 XMMHNN HA
BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOyYarOIIMMHUCS
mporpaMm cpenHero oOmiero oOpa3oBaHusl (JUYHOCTHBIM, METANpPEeIMETHBIM U
npeaMeTHbiM).  HaydyHo-MeTroauueckoil OCHOBOW i pa3pabOTKU  TUTAHHPYEMBIX
pe3yJbTaTOB OCBOEHUS MPOrpamMM CpeHEro oOIiero oOpa3oBaHUs SBISETCS CHUCTEMHO-
JEATeIbHOCTHBIN MOIXO/I.

B coOTBeTCTBUU C CUCTEMHO-/IESITEILHOCTHBIM MOJXO0/I0M B CTPYKTYpPE JTUYHOCTHBIX
pe3yibTaTOB OCBOCHHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHEro oOIiero oopa3oBaHUs
BBIJICTIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHHE 00YYAIOIMUMUCSA POCCUMCKON TPaKJaHCKOW MIEHTUYHOCTU — TOTOBHOCTU
K CAaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTUA U CAMOOIIPE/ICIICHUIO;

HaJU4Yue MOTUBALIMU K 00YUEHHUIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JHMYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAJAULINA 0a30BOM HAYKU XUMUWU;

TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalONmMXCS PYKOBOJICTBOBATHCS B CBOCH
NESATeIbHOCTH 1IEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMU, MPUCYIIUMHU 1IEIOCTHON CHUCTEME
XUMHUYECKOT0 00pa3oBaHus;

HaJIM4YKE TTPABOCO3HAHUS SKOJIOTMUECKOU KYJIbTYPhl U CIOCOOHOCTH CTAaBUThH IEIH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpEaMeTa «XHUMHUS» JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCIUTATEIBHON JESTENBHOCTH B COOTBETCTBHM C TYMaHHCTHYECKHMH,
COLMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH WU HJI€AJIAMH POCCUKCKOTO
TPaKIAHCKOTO OOIIeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH W TIpaBUJIAMHU TIOBEICHMUS,
CIIOCOOCTBYIONITMUMH ~ TIPOIIECCaM  CaMOITO3HAHMS, CaMOPAa3BUTHS W HPABCTBEHHOTO
CTAHOBJICHUS JINYHOCTH O0yYarOIIHXCH.

JIuyHOCTHBIE ~ pe3ynbTaThl ~ OCBOEHUA  HOpeaMeTa  «XUMHSD»  OTPaXKarT
c(hOpMUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM W  MPAKTUYECKOW  JCSATEIHHOCTU
00yyJaroImuXcsi Mo peaau3aluy MPUHATHIX B 00IIECTBE LICHHOCTEH, B TOM YKCII€ B YACTH:

1) rpamaaHCKOrO BOCIIMTAHMS:

OCO3HaHMS OOYYAIOIIMMUCA CBOUX KOHCTUTYLIIMOHHBIX IIpaB M OOSI3aHHOCTEM,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAJIbHBIX HOPMAX U MPaBHJIAX MEKIMYHOCTHBIX OTHOIIECHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MEATCILHOCTH TIPH CO3JaHUU yYEeOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATEIHHBIX 3aJ]a4, BBHIMOJHEHUHU XWMHUYECKHX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI
JIPYTUX TIPU aHATA3E PA3TMIHBIX BUIOB YICOHOH NCATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS



LEHHOCTHOTO OTHOLIEHHS K UCTOPHUUYECKOMY M HAyYHOMY HACJIEIUIO0 OT€YECTBEHHOMN
XUMUU;

YBa)XCHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTHUUECKOTO TPUMEHEHUS
XUMHUH, OCO3HAHMUSI TOTrO, YTO JOCTIDKEHHMS HAyKH €CThb pe3yJbTaT JJIUTEIbHBIX
HAOJIIOICHUM, KPOIIOTJIMBBIX AKCIIEPUMEHTAIBHBIX MMOMCKOB, MMOCTOSIHHOTO TPyAa YYEHBIX
Y TIPAKTUKOB;

UHTEpeca M TIO3HABATEIbHBIX MOTHMBOB B IOJNYyYCHHH M TOCIEAYIOUIEM aHaJIHN3e
uH(OPMAITH O TTEPEAOBBIX TOCTHKEHUIX COBPEMEHHON OTEUECTBCHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAIlMH, CBS3aHHBIC C XUMUYECKUMH SBICHUSMH, WU
IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEJIEHUE U MOCTYIKU CBOMX TOBApHUIICH C MO3UIIUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUI 3TUX TTOCTYIKOB;

4) gpopmMupoBaHHs KYJIbTYPHI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOTO U 0€30MacHOTo 00pa3a >KM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHnss TpaBWiI  0O€30MacHOro  oOpalieHusi C  BelecTBaMd B OBITY,
MOBCEHEBHOM JKU3HU U B TPYIOBOM JIEATEILHOCTH;

MOHUMAaHUS [EHHOCTH TPaBWJ HHAWBHIYaTbHOTO M KOJUIGKTMBHOTO O€301acHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUS MOCIIEICTBUM U HETIPUSATHS BPEIHBIX MTPUBLIYEK (YIIOTPEOICHUS aIKOTOJIs,
HApPKOTUKOB, KypEeHHUS);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHUKATHBHOW KOMITETEHTHOCTH B y4eOHO-HCCIIEIOBATENLCKON JESITeIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacCTHE B PEIICHUU MPAKTUUYECKUX 3a]ad COIMAIbHOU
HaIpaBJICHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYCHHIO Mpodeccuil pa3uyHOro pojaa, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHHUH 110 XUMUH;

YBOXECHHUS K TPYIY, JIOASIM TPYyJa U pe3yibTaTtaM TPyAOBOH eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAIIBHOW TPACKTOPUU OOpa30BaHUS,
Oynymeid mnpodeccun W peain3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUU, MHTEPECOB M IMMOTPEOHOCTEH 0OIIECTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU  1€1€cO00pa3HOr0 OTHOLIEHUST K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KM3HU Ha 3eMJIE;

MOHUMAaHUS TJO00ANbHOTO  XapakTepa OSKOJOTHYECKHX MpoOieM,  BIUSHUS
YKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLIMATILHOU CPEIbI;

OCO3HaHUSI HEOOXOIUMOCTH HCIOIb30BAHUS JOCTIDKCHUM XUMUU JIJISl pelIeHUs
BOIIPOCOB PAIIMOHAILHOTO TPUPOIOIIOIH30BaAHNUS;



AKTUBHOI'O HENPUATUS JEHCTBUM, INPUHOCALIMX BPEA OKpPYXKAIOLIEH IMPUPOIHON
cpene, YMEHHsS MPOTHO3UPOBATh HEOJArONPUSATHBIE HSKOJOTMYECKHUE MOCIEICTBUA
PEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4YMsl PA3BUTOTO SKOJOTHYECKOIO MBIIUICHHUS, SKOJIOTUYECKON KYJIBTYpPBI, ONbITA
NEATEIBbHOCTH HKOJIOTMYECKON HANPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
M03HABATENIbHOM, KOMMYHUKAaTUBHOW M COLMAIBHOW MPAKTHUKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO MTPOTUBOCTOSATH UAECOJIOTHH XeMO(DOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMUPOBAHHOCTH MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOILECTBEHHOM MPaKTUKU;

MOHUMAaHUs CHeMU(PUKA XUMHUH KaK HayKH, OCO3HaHMS €€ POoju B (OPMUPOBAHUU
paIMoOHaIbHOTO HAyYHOTO MBIIUICHHSA, CO3JAaHUM IEJIOCTHOTO TPEACTaBICHUS 00
OKpY’KaIOIlleM MHpE KaK O €JIMHCTBE NPHUPOAbl W YEJIOBEKAa, B MO3HAHUU IPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHUuH NpoOIeM COXpaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYMMOCTH XUMUH ISl COBPEMEHHOIN LIMBUIIU3aLUU: B €€
TYMAHUCTUYECKOW HAINpaBICHHOCTH W BaXXHOM pOJIM B CO3JaHUUM HOBOM 0a3bl
MaTEepUAIIbHOW KYJIbTYpbl, PEHIEHUH TII00aJbHBIX MPOOJIEM YCTOHYMBOrO pPa3BUTHUS
YeJI0BEUYECTBA — ChIPHEBOM, YHEPreTUUECKOM, MUILEBON U SKOJIOTHYeCKO 0€30acHOCTH, B
pa3BUTUM MEIUIMHBI, OOECHEYEHUU YCIOBUM YCIEIIHOTO TpyJda U HSKOJIOTMYECKU
KOM(pOPTHOM XKU3HU KaXJ0Tr0 WieHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOW TpaMOTHOCTU: IMOHUMAHHUSA CYIIHOCTH METOAOB MO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTH UCIIOIb30BATh MOTYYaeMble 3HAHUS
JUId aHalu3a M OOBSICHEHUS SIBICHUH OKPYXAIOUIEr0 MUpa U MPOUCXOJAIIMX B HEM
U3MEHEHUH, YMEHHUs JieJlaTh 0OOCHOBAHHBIE 3aKJIIOUEHHUSI Ha OCHOBE HAyUYHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C LEJIBIO TIOJYYEHHMS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONB30BaTh XUMHUYECKHE 3HAHUS ISl PEIICHUS
po6JieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENBCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaAHUIO, K
AKTUBHOMY IOJIyYEHUIO HOBBIX 3HAHUW IO XMMHHM B COOTBETCTBUU C YKU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pasluYHbIX cdepax mpodeccHoHaNTbHON

NEeATEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS YUEOHOTO MpeaMera « XUMHsS» Ha YPOBHE
cpenHero o6miero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC IS dbopMupoBaHUs MHUPOBO33PEHUS 00yJaromuXxcst
MEXKIUCIUIUTMHAPHBIE  (MEXIPEIMETHBIE)  OOIICHAYYHBIC IOHATHS, OTpaKaroIlIue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MUPA U CIICIU(PUKY METOJIOB TTO3HAHUS, HCIIOIb3yEMbIX B
CCTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHs, SIBJICHHE, NPOIECC, CHUCTEMA,



Hay4HbIH (haKT, MPUHIHUI, THUIOTE33a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIEIOBAHUE,
HaOJII0/ICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAIbHBIC ydeOHBIC JEWCTBHUS  (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
peryisTuBHbIE), obecreunBaronye GopmMupoBanue GYyHKIMOHATBHOM TPaMOTHOCTH U
COIMAIbHON KOMITETCHIINHU 00YYaIOIUuXCsl;

CIIOCOOHOCTh  OOYYaIONIUXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIWCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCAJIbHbIC yUeOHBbIC NEHUCTBUSI B MO3HABATEIHHON U
COLMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBIAJCHUE YHUBEPCAIbHBIMU YYEOHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMH.

OBJajieHne YHMBEPCATbHBIMH Y4eOHBIMH NMO3HABATEILHBIMU JAeHCTBUSIMH:

1) 6a30Bble JOrMUYecKue AeiicTBHSI:

CaMOCTOSITENNFHO (OPMYJIUPOBATh M aKTyalU3UpPOBATh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPEAEIIATh LEIU NEATEIIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JTIOCTHUKEHHS,
COOTHOCHUTB PE3YJIbTAThl ICSITEIHLHOCTH C TOCTABICHHBIMU LIEIISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI TIOTHUECKOTO MBIIIUICHUSI — BBIJICIATh
XapaKTEepHbIE NPU3HAKKA TOHATHUM M YCTAHABIMBATh KX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OOBSICHEHUS OTACIIbHBIX (PAKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAHUS W KPUTEPUHU I KJIACCU(PUKALMU BEIIECTB M XUMHUYECKHX
peaKuui;

YCTaHABJIMBATh MPUYNHHO-CJICACTBEHHBIC CBSI3U MEXKYy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIYKTUBHbBIC, JCIYKTUBHBIC, MO AHAJIOTHH),
BBISBISITh  3aKOHOMEPHOCTH M MPOTUBOPEYUST B  pPacCMaTpPUBAEMbIX  SIBICHUSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHSTh B TMPOLIECCE TMO3HAHMS, HCIONb3yEMble B XUMHUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJICIH, TIPEOOPa30BBIBATh MOJCIBHBIC MPEICTABICHUS — XUMHUCCKUN 3HAK
(cuMBOJI) BJEeMEHTa, XUMUYeckas (opmylia, ypaBHEHHWE XUMHUYECKOW pPEaKIUUu — MpHU
penieHur Y4eOHBIX TO3HABATEIbHBIX W MPAKTUYECKUX 3aj]lady, MPUMEHSTh HAa3BaHHbIC
MOJICJIbHBIC TPEJCTABICHUSI JJIS BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3Yy4aeMbIX
BEILIECTB U XUMUYECKUX PEaAKIUH.

2) 6a3oBble HccCIeA0BaTEILCKHE AeiiCTBHSI:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'0 MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIN;

dbopMyIMpoBaTh EIM U 3aJa4d HCCIEOBaHUS, MCIOJIb30BaTh IMOCTABICHHBIE U
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIC BONPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHMS TUMOTE3bI MO MPOBEPKE MPABWIHBHOCTH BBICKA3bIBAEMBIX
CYXICHUM;

BJIaJICTh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA U MPOBEJICHUS YUYEHUUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHHUS HaOMI0#aTh 3a XOJAOM  IpoIiecca,
CaMOCTOSITENIbHO TTPOTHO3UPOBATH €T0 PE3YNbTaT, (HOPMYIUPOBATH 0OOOIIECHHUS U BHIBOIBI
OTHOCUTEJILHO JOCTOBEPHOCTH PE3YJIbTATOB HCCJIEAOBAHMS, COCTABIATH OOOCHOBAHHBIN
OTU&T O MpOJIeTIaHHOM paboTe;



npuoOpeTaTh OMNBIT YUYECHUUYECKON HCCIIE0BATENIbCKON U MPOEKTHOM AESITEIbHOCTH,
MPOSIBIISITH CITIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIFHOMY TMOMCKY METOJOB PEIICHUS
MPAaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUSI.

3) padora ¢ ungopmanueii:

OPUEHTHUPOBATLCA B PA3JIMYHBIX HCTOYHHKAX HHGOpMAIMK (HAYYHO-TIOMYJIIpHas
JUTEepaTypa XUMHYECKOTO COJEp)KaHus, CIpaBOYHBIE MOCOOWs, pecypchl MHTepHeTa),
aHATM3UPOBATh MHGOPMAIIMIO PA3TUYHBIX BUAOB M (HOPM MPEICTABICHUS, KPUTUIECKU
OILICHUBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTH;

(GopMyIMpOBaTh 3aPOCHl U MPUMEHATh PA3IMYHbIE METOJIbl IIPU MOUCKE U 0TOOpe
uHpopMalu, HEOOXOAUMOM JJIs BBITIOJIHEHUS YUYE€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HCIOJB30BaHHUS  HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH U PA3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMaIbHYIO (QOpMy MpeAcTaBiIeHUs HHpOpMauuu
(cxeMmbl, rpaduKH, TUArpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyUYHBIM $3bIK B KAayeCTBE CPEICTBAa NMpU paboTe C XUMHUYECKON
uHboOpMaIueil: MPUMEHATh MEKIIpeAMETHbIC ((PU3NYECKUe U MaTeMaTHYECKHE) 3HAKU U
CUMBOJIBI, (hopMyITbl, a0OpEeBHATYPHI, HOMEHKIATYPY;

UCIOJIb30BaTh U MPeoOpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUAMM:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXKJaeMOM TeMbl B XOJ€ Juajora u/wiu
JIMCKYCCUM, BBICKA3bIBaTh HUACH, (OPMYIMPOBATH CBOM MPENJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUSI TIPEATI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IpE3€HTAlMEld pe3ysbTaTOB IO3HABATEJIbHOM  JESTEIbHOCTH,
NOJlyYEHHBIX CAMOCTOSTEIBHO HJIM COBMECTHO CO CBEPCTHMKAMH IIPU BBIIIOJHEHUU
XUMHYECKOTO HKCIEPUMEHTa, MPaKTUYeCKOW pabOThl MO HCCIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOTO MpoeKkTa W (OPMYyIUPOBATH BBIBOJIBI II0
pe3ylbTaTaM TMPOBEACHHBIX HCCIEIOBAaHUM IMyTEM COTJIACOBAHMS TMO3WIMH B XOJE
o0CyXeHUsI 1 0OMEHAa MHEHUSIMU.

OByaieHUe YHUBEPCAJIbHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIFHO ~ IUIAHUPOBAaTh W OCYIIECTBISATH  CBOIO  IO3HABATENBHYIO
JeSITEIbHOCTD, ONpEesisl e€ el U 3aJa4i, KOHTPOJIUPOBATh U IO MEpe HEOOXOUMOCTH
KOPPEKTUPOBATh MPEJIaraeMblii aJITOPUTM JIEHCTBUN TpPU BBINOJIHEHUH YYEOHBIX U
UCCJIeIOBATENLCKUX 3aJ1ad, BHIOMpaTh HauOosiee 3P(HEKTUBHBIN CIOCOO WX PEHICHUS C
y4€TOM IOJIy4€HHS HOBBIX 3HAHUH O BELIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESITETbHOCTH HAa OCHOBE CaMoOaHalM3a |
CaMOOIICHKH.



IMPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS Kypca « OpraHuueckas XuMHUs» OTPa)karoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUUYECKOW COCTaBJISIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpPA, POJIU XUMUM B MO3HAHUM SIBIICHUM MPUPOABI, B (POPMUPOBAHUU
MBIIIJICHUS U KYJbTYpPbl JUYHOCTH, €€ (QYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOUMOM /115t
pelIeHus] MPaKTUYECKUX 3a7a4 M HKOJOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO Y IPUPOJHOUN CPEAE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHHUM, KOTOPAsl BKIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XMMUYECKHM DJIEMEHT, aToM, DJIEKTpOHHAas oOO0O0JI0YKa aroma, MOJEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEIIBHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas Qopmyia
(pa3BépHyTas U COKpali€HHasi), MOJIb, MOJISIPHASI Macca, MOJISIPHBIA O00BEM, YIIIepOAHBIN
ckenet, GyHKIIMOHANIbHAs TPYIIa, paJuKail, U30MEpUsi, U30MEPbI, TOMOJIOTUUYECKUHN P/,
TOMOJIOTH, YTJIE€BOJOPOAbI, KHUCIOPOJ M a30TCOJEPKAIIME COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE COCIMHEHHUS); TCOPUU U 3aKOHBI
(Teopust cTpoeHHsi opraHuyeckux BemecTB A. M. BytnepoBa, 3akoH coXpaHEHUsI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMMUHU; MUPOBO33PEHUECKHUE 3HAHUS,
JeXKane B OCHOBE MOHUMAHUSI MPUYMHHOCTH U CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUI,
(GaKTOJIOTUYECKUE CBEICHHWSI O CBOWCTBAaX, COCTaBE, TONYYCHHMH H O€30MMacHOM
UCIIOJIb30BAaHUM BaXKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY U MPAKTHUYECKOU
NEATEIIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH  BBISBIATh XapaKTepHbIC TMPU3HAKU  TOHATHIA,
YCTaHaBJIMBAaTh WX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOUIME TIOHSATUS MpHU
OMNUCAaHUH COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAaHUYECKUX COEIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHMM  HCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY  JIJIs
COCTABJICHHS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKparméHHOW) (opmyi
OpPraHMYECKUX BEIIECTB U YPaBHEHUN XMMHUYECKUX DPEaKIUi, M3roTaBIUMBATh MOJIEIU
MOJIEKYJ  OPraHMYE€CKHX  BEHIECTB U1  WUIIOCTpAMd HUX  XUMUYECKOr0 U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh ~YMEHUN  YCTAHABIMBATh MPUHAIJICKHOCTh  H3YYEHHBIX
OpPTaHUYECKUX BEIIECTB MO0 WX COCTaBY M CTPOCHHUIO K OMPEASIEHHOMY KIIacCy/TpyIIe
coeAMHEHU  (YrJaeBOJAOPOJbI,  KHUCIOPOJ U a30TCOJEpKaIIUe  COCIUHCHUS,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHHUS), JaBaTh KM Ha3BaHUA MO0 CHUCTEMAaTHYECKOU
Homenknatype (IUPAC), a Ttakxe NpuBOIUTH TPUBHUAIBHBIE HAa3BaHUSA OTJIEIbHBIX
OpraHUYECKUX BEIIECTB (ITHIICH, TPOIUIICH, alleTUJICH, STUJICHTJIMKOIb, TIULEePUH, GEeHOI,
dbopmanbaerua, aneraablIeruj, MypaBbUHash KHUCIOTa, YKCYCHasl KHUCJIOTa, OJIEMHOBas
KHUCJIOTA, CTEapUHOBAs KHUCIIOTA, TJII0K03a, PPYKTO3a, Kpaxmal, HeJIi0J103a, TIUI1H);

c(hOpMHUPOBAHHOCTh YMEHUS OMPEEIATh BUBI XUMUUYECKON CBSI3U B OPraHUYECKUX
COeTMHEHUSIX (OJIMHAPHBIE U KPATHbIC);



CcOpPMUPOBAHHOCTh ~ YMEHHUSl  NPUMEHATH  TOJOXKEHUS  TEOPUM  CTPOEHUS
opranmdeckux BemecTB A. M. byrtnepoBa s oOBSCHEHHS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTABA M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHMM XapaKTEepHU30BaTh COCTaB, CTPOCHHUE, (PU3UUYECKHE U
XUMHUYECKUE CBOMCTBA TUIHMYHBIX IPEACTABUTENECH Pa3IUYHBIX KJIACCOB OPraHUYECKHUX
BEIECTB (METaH, dTaH, dTUJICH, IPOIUJICH, alleTuiieH, Oyraauen-1,3, metunOyraaues-1,3,
O€H30J1, METaHOJ, 3TAHOJ, STHJICHIJIMKOJIb, TTUIEPHUH, (PEHOJI, alleTadbAeT U/, MypaBbUHAs
U YKCyCHasi KHCJOTBI, TIJIFOKO3a, KpaxMmaj, IeJUI003a, aMUHOYKCYCHas KHCIIOTa),
WUIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HHMH YPABHEHUSMHU COOTBETCTBYIOIIMX
XMUMHYECKUX PEaKLUi C UCIOIb30BAaHUEM CTPYKTYPHBIX POpPMYJI;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKU YIJIEBOJOPOAHOTO ChIPhS
(He(Th, MPUPOAHBIN Ta3, YTOJb), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE PUMEHEHHUE
IPOAYKTOB NIEpEepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUN IPOBOAUTH BBIYMCICHUS MO XUMUYECKUM YpPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA HCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIUH 10
U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 MCXOAHBIX BEIIECTB WA MPOAYKTOB
peaKuum);

c(OpPMUPOBAHHOCTh YMEHHUI BIAJETh CHUCTEMOW 3HAHMHW OO0 OCHOBHBIX METOAAX
HAy4YHOI'O TO3HAHUS, HUCIOJIB3YEMBIX B XHUMHHM IIPU M3YYEHUM BEIIECTB U XMUMHYECKHUX
SBJICHUN (HaONMIOIEHHE, HW3MEpPEHHE, HKCIEPUMEHT, MOJIEIMPOBAHUE), HUCIOJIb30BaTh
CUCTEMHbIE XMMHWYECKUE 3HAHMS MJIs NPUHATUS PEUICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh IMpaBWiIa MOJIb30BAHUS XUMHUYECKON
nocya0i u 1abopaTOpHEIM 00OpPYIOBAaHUEM, A TAKXKE MPaBUiia OOpAICHUs C BEILIECTBAMU
B COOTBETCTBUU C UHCTPYKLMSIMH I10 BBIIIOJIHEHUIO Ja0OPATOPHBIX XUMHUYECKUX OIBITOB;

c¢(hOpMUPOBAHHOCTh YMEHUI MIAHUPOBATh U BBINOJIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpanieHus OPraHuYeCKUX BEIIECTB IPU HATPEBAHMH, MMOJYyYEHUE ITUIICHA U U3yUYEHUE
€ro CBOWCTB, KAUYECTBEHHBIC PEAKI[MM OPraHUYECKUX BEILLIECTB, JI€HATypalusi OEJIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKIUH OEJIKOB) B COOTBETCTBHUM C MPaBWIAMHU TEXHUKHU
0e30macHOCTH TpU OOpalIeHHMH C BEIIECTBAMU U JIaDOPATOPHBIM O0OPYIOBAaHUEM,
NPEJCTaBISATh PE3yabTaThl XMMHUYECKOTO HKCIEPUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PeakUuuid U ((OpMYJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOpPMUPOBAHHOCT ~ YMEHMM  KPUTHUECKH  aHAJIU3UPOBATh  XMMHUYECKYIO
uH(pOpMAILMIO, MOJIYy4aeMyI0 U3 Pa3HbIX MUCTOYHUKOB (CpPEICTBa MAaccOBOM MH(pOpMaluy,
WHTEepHET U Ipyrux);

c(hOpPMUPOBAHHOCTh YMEHUI COOJIIO/IaTh TPaBHUIA SKOJOTHYECKH IIEIECO00Pa3HOTO
NOBEJICHUSI B OBITY U TPYJOBOW JNEATEIBHOCTU B LENSIX COXPAHEHUS CBOETO 3/10POBbS U
OKpY’Karollled MPUPOJHOW CpeAbl, OCO3HaBaTh OMNACHOCTb BO3JECHWCTBUS Ha JKHUBBIC
OpraHu3Mbl ONpPEACIEHHBIX OPraHUYECKUX BEUIECTB, MOHKUMAs cMbica nokaszatens [1/1K,
NOSICHATh Ha MpUMEpax CrnocoObl YMEHBIICHHUS W TPEIOTBPAIICHHUS HX BPEIHOIO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA,



JUIT  OOyYaroIMXCcs C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3J0pPOBbS: YMEHHE
MPUMEHSThH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOAaX MO3HAHUS BEIICCTB U XUMHUCCKUX
SIBIICHMI;

JUIS CJCNBIX M CIA0OBHUIANINX OOYyYaIOIIMXCS: YMEHHE MCIOJIb30BaTh pPelibedHO-
TOYCUHYIO CUCcTeMy oOo3HaueHuit JI. bpaiins nys 3anucu XxuMudeckux Gopmyi.

11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmiass M HEOpraHuyeckas XUMUSH
OTPaXkaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTaBJISIIOLICH €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpPa, POJHM XUMUH B TIO3HAHWH SIBICHUM MPUPOABI, B (POPMUPOBAHUHT
MBIIIUICHUS U KYJIBTYPBI TUYHOCTH, €€ (DYHKIIMOHAIBLHON IPaMOTHOCTH, HEOOXOIUMOM JIJIst
pelIeHus] MPaKTUYECKUX 3a7a4 U DKOJOTMYECKHM OOOCHOBAaHHOTI'O OTHOILIECHUS K CBOEMY
3I0POBBIO Y IPUPOJTHOUN CPEAE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHHM, KOTOPAsl BKIIOYAECT: OCHOBOIOJIATAIOIINE
MOHATUS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, p-, d- AJIEKTPOHHBIE OPOUTAIN aTOMOB,
HWOH, MOJIEKYyJa, MOJIb, MOJSIPHBIH 00BEM, BaJCHTHOCTh, JJICKTPOOTPHIATEIHLHOCTD,
CTETICHb OKHUCJCHMS, XHUMHYECKas CBA3b (KOBaJCHTHAs, HOHHASA, MeETaJUIMYecKas,
BOJIOPOJIHASA), KpHUCTAUIMYECKasi pEmETKa, TUIBI XUMUYECKUX peakiui, pacTBop,
AIEKTPOJIUTBI,  HEAJNEKTPOJUTHI, DICKTPOJMTHYECKAs  JAUCCOLUMAIMS, OKUCIHUTENb,
BOCCTAHOBHUTEb, CKOPOCTh XMMHUUYECKON pPEaKIMM, XUMHUYECKOE PAaBHOBECHE); TCOPUHU U
3aKOHBI (T€OpHUs DJIEKTPOJIUTUYECKOM JuccolManuu, nepuoaudeckuit 3akon J[. M.
MenpaeneeBa, 3aKOH COXPAHECHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS WU MPEBPALLCHUS
DHEPIUM TIPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUIN SI3bIK XHMUH,
MHUPOBO33PEHUYECKHME 3HAHUS, JIeKallMe B OCHOBE [OHUMAHUSA MPUUYUHHOCTA U
CHUCTEMHOCTH XMMHUYECKUX SBJICHUN, (DAKTOIIOTHYECKUE CBEJICHUS O CBOMCTBAX, COCTaBeE,
MIOJIYYCHUH M O€30TIaCHOM MCIIOJIb30BaHUH BAKHEHIITNX HEOPTAHMYECKUX BEIICCTB B OBITY
U TIPAKTUYECKOM JEATETbHOCTU YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHMH  BBISBIATh XapaKTePHbIC IPU3HAKH  TTOHSATHM,
YCTaHABJIMBaTh WX B3aMMOCBS3b, MCIIOIL30BAaTh COOTBETCTBYIOIIME TIOHATUS TIpU
OMUCAaHUM HEOPTraHWYECKUX BEIIECTB U UX MPEBPAILCHU;

c(hOpMUPOBAHHOCTh YMEHHMH  HCIOJIb30BaTh XHWMHYECKYIO CHUMBOJMKY IS
cocTaByieHUs] (JOpMYJI BEHIECTB M yPAaBHEHUM XMMHUYECKHX PEAKIUNA, CUCTEMaTUYECKYIO
HomeHknaTypy (IUPAC) u TpuBnasibHbIe Ha3BaHMS OTACIBHBIX HEOPraHUYECKUX BEIICCTB
(yrapHslii Ta3, yriIeKMCIIbIN Ta3, aMMHUakK, raiéHas U3BeCTbh, HeTaléHas U3BeCTh, MUThEBas
coJia, TUPUT U IpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUW OMNpPEIEsATh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOM CBS3HU
(KkoBaJIeHTHasl, HWOHHAs, MeETaJUIMYecKas, BOJOPOJHAs) B  COCAWHCHHAX, THI
KPUCTATHYECKON PEIIETKH KOHKPETHOTO BeIlecTBa (aTOMHas, MOJCKYJSpHas, MOHHas,
MeTaJIMYEeCcKas), XapaKTep Cpe/ibl B BOJHBIX pacTBOPAX HEOPTAHUYECKUX COCTUHEHMUM;



c(hOpMUPOBAHHOCTh YMEHHH YCTaHABIMBATh MPUHAIICKHOCTh HEOPraHUYECKHUX
BCIIECTB 10 WX COCTAaBy K OMNPEACIEHHOMY KIIACCy/TpyNIie COCIMHEHHH (IPOCTHIC
BEIIECTBA — METa/UIbl M HEMETaJUlbl, OKCHJbl, OCHOBaHHUA, KHUCIOTHI, aM(oTepHbIC
TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPHIBATH CMBICI Nepuojaudeckoro 3akona /[[. U.
MenneneeBa M JAEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIOIIYIO, OOBIACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh OJIEKTPOHHOE CTPOEHHE AaTOMOB
XUMUAYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepronnyeckoil CHCTEMBI XHMHYECKUX
anementoB J[. V1. MenpeneeBa, UCIONb3ys MOHATHS «S-, P-, d-DJIEKTPOHHBIE OpPOUTATINY,
(QHEPTeTHYECKUE  YPOBHW», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCAMHEHHN 1O mepuojaM u rpynmam llepmognueckon
CUCTEMBbI XUMHYECKHUX 3jieMeHTOB /. 1. MeHeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYLIECTBOBAHUE
TEHETUYECKON CBA3M MEXKJY HEOPraHMYECKUMHU BEIIECTBAMU C ITOMOIIBK) ypaBHEHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh yYMEHHUS KJIacCU(UIUPOBATH XHMHYECKHE PpEaKIUu IO
Pa3IMYHBIM MpU3HAKAM (YUCIY M COCTaBY pEarupyrouux BEHIECTB, TEIIOBOMY 3 deKTy
peaKiiy, U3MEHEHHUIO CTENIeHEH OKHCIICHUS AJIEMEHTOB, 00OPAaTUMOCTH PEAKIINH, yYaCTUIO
KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJATH YPABHEHUS PEAKIUUA pPa3IUYHBIX TUIIOB,
MOJIHBIE M COKpAIIEHHBIE YPABHEHUSI PEaKIMii MOHHOTO OOMEHA, YUUTHIBAsl YCJIOBUS, MPU
KOTOPBIX 3TU PEAKINU UAYT 10 KOHLIA;

c(hOpMUPOBAHHOCTH YMEHUN MPOBOJAUTH PEAKIIUH, TTOATBEPKIAIONTNE KAaUeCTBEHHBIN
COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATH OMNBITHBIM MNYTEM HWOHBI,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTb YMEHUU pacKpbIBaTh CYILIIHOCTb OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTaBJICHHUS 3JEKTPOHHOrO OajlaHca 3TUX
peaKuui;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOH
peakMu OT Pa3IMYHBIX (PAKTOPOB; XAPAKTEp CMEIICHHS XUMHYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeIIHEro Bo3aeicTus (nmpunnu Jle [Hlarense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUUYECKHUE MPOLIECCHI, JeKalllue B
OCHOBE IPOMBIIUICHHOIO TMOJYYEHUSI CEpHOM KHUCJIOTHI, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAYYHBIX MPUHUMIAX M 3KOJIOTHYECKHUX
npobiieMax XUMUYECKOTO MTPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C UCIOJIb30BAHUEM IOHSTHUS
«MaccoBasi J0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUI Ta30B MPU XUMHUYECKUX
peaKiusax, MacChl BeIIeCTBA WM O00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOIO M3 YYacTBYIOLIUX B PEAKIIMM BELIECTB, TEIUIOBOTO 3(ddexTa



pEaKLMU Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MPEBPAILLCHUS U COXPAHEHUs
SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHHMH COOIIO/IaTh TMpaBWiIa IMOJIb30BaHUS XUMHUYECKOU
MOCY/JI0H 1 J1abopaTOpHBIM 000PYOBAaHUEM, a TAKXKE MpaBHia OOpAIICHHs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIMSIMU TIO BBITTOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BHIMIOJIHATh XUMUUYECKUNU SKCIIEPUMEHT
(pa3nokeHue MEepoKCHUIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, ONPEIETICHUE CPEeJbl
pacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAUIBHOTO HHAMKATOPA, BIUSHUE Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XMMHYECKOW PEaKINK, PEaKIMi HOHHOTO 0OOMEHA, KaueCTBEHHbBIC
peakuuu Ha cyibdar-, kapOOHAT- U XJOPUI-AaHUOHBI, HA KAaTHOH aMMOHHUS, pElICHUE
AKCIEPUMEHTAIIbHBIX 3a/1ad 1o TeMaMm «Metamib» U «Hemeramns») B COOTBETCTBUU C
IpaBUJIaMH TEXHUKH OE30MMacCHOCTH TpH OOpaIleHWH C BEIICCTBAMH W JIA0OPaTOPHBIM
o0opyIoBaHNEM, TIPEICTABIIATE PE3YIHTATHl XUMHUYICCKOTO IKCIIEPUMEHTa B (hOpME 3aInicu
ypaBHEHUN COOTBETCTBYIOLIUX pEaKIMi U (POpMYIHpPOBATH BHIBOJABI Ha OCHOBE OSTUX
pe3yJIbTATOB;

cOpMUPOBAHHOCTh ~ YMEHUN  KPUTHUYECKA  AHAIU3UPOBATH  XHUMHYECKYIO
nH(OPMAITHIO, TTOTYIaeMYI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBON KOMMYHHUKAIIAH,
WuTepHeT u Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOIIOJaTh MPaBUIa SKOJOTUYECKH 1EIeCO00pa3HOTo
MOBEJICHUSI B OBITY M TPYJIOBOM JEATEIHHOCTU B IIENIAX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYXarlel NOPUPOIHOM CpEeabl, OCO3HABATH OMACHOCTh BO3JCHCTBUS HA JKUBBIC
OPTraHu3MBbl OINPEACIEHHBIX BEIIECTB, MOHMMass cMbIch mokazarens [IJIK, moscuats Ha
IpUMEpPax CHOCOObl YMEHBIIECHUS W TMPEJOTBPAIICHUS WX BPEIHOTO BO3JICHCTBUS HA
OpPTraHuU3M YEJIOBEKa;

JUIsi  O0y4YaroIMXCs C OTrPAaHWYEHHBIMH BO3MOKHOCTSAMH 370POBBS: YMEHHUE
MPUMEHSThH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOaX MO3HAHUS BEIICCTB U XUMHUCCKUX
SIBIICHUI;

JUISL CIICTIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh peibedHO-
TOYEUHYI0 cucTteMy oOo3HaueHut JI. bpaiins s 3anucu xumudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM dyieKTpoHHbIe (LN pPOBbHIE)
Ne /i KoHnTposbHbI IIpakTH4ecku
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbI e padoThbl
Pa3nea 1. Teoperuyeckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer oprannyeckon xumuu. Teopus
y https://globallab.ru/
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIC YrIeBOAOPOIBI — AJIKAHBI 2 https:/ / glObaHab‘m/
29 HenpenenbHbie yrieBogOpObl: aJKEeHBI, 6 1 https: //globallab.ru/
' aJIKaJJUCHBI, aJIKUHBI
23 ApoMaTudecKkue yrieBoaoposl 2 https://globallab.ru/
24 [IpupoaHbIe UCTOYHUKH YTIIEBOJOPOIOB U 3 | https://globallab.ru/
' ux nepepaboTka
Wroro no pazneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranuyeckue coeJHHeHHs
31 Crmprs. Gexon 3 https://globallab.ru/
12 Anpnerunpl. KapOoHOBBIE KHCIIOTHI. . 1 https://globallab.ru/
' CnoxHbie 3GupbI
33 VIeBoIb! 3 ) https://globallab.ru/




Hroro no pazneny 13
Pa3znen 4. A3oTcoaepskaniue opranndeckue coeuHeHust

4.1 AMUHBL. AMUHOKHCIOTEL. beltku 3 http s://globallab.ru/
Hroro no pazneny 3
Pasznea S. BbicokomoJieKyJIsIpHbIE COeIMHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2 https:/globallab.ru/
Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KoaunuyecTBO Yacon
HaumeHoBaHue pa3ie/ioB U TeM DuieKTpOHHbBIE (UG POBbIE)
Ne n/m Kontpoasnsl | IpakTHyeckn
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChl
e padoThbl e pabdoThbI
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenne aToMOB. [leprogidecKuii 3aK0H https://globallab.ru/
1.1 u [lepuonnueckas cuctemMa XMMUYECKUX 3
anemenToB 1. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4 https://globallab.ru/
' BEILECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1 http s:// glObaHab‘m/
Uroro no pazneny 13
Paznen 2. Heoprannueckasi XuMus
21 MeTamist 6 1 https://globallab.ru/
29 HeMeTawisL 9 1 1 https://globallab.ru/
73 CBs3b HEOPraHUYECKUX U OPraHUYECKUX ) https: // globallab.ru/
' BEILIECTB
Wroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
31 T —— 4 https://globallab.ru/
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoimuecTBo yacoB DJIeKTPOHHbBIE
Jlara
Ne nudposbie
Tema ypoka KonTposbHbI IIpakTH4eckn U3Yy4CHH
n/n Bceero oOpa3oBaTe/ibHbIE
e padoThbl e padoThI A
pecypchl
1 IIpeamMeTr opraHnYecKON XUMUH, €€ 1 bu6mnorexa IJOK
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE
Teopust CTpOEHUST OPraHUYECKUX bu6mnorexa IJOK
2 coenunenunii A. M. bytieposa, €€ OCHOBHbIE 1
IMOJIOKCHUS
[IpeacraBnenue o kiaccuPpuKamuu bu6nmuoreka IJOK
3 opraHudeckux BeniecTB. HomeHknatypa |
(cucremaTuveckas) U TPUBUAIbHBIC
Ha3BaHUs OPTAHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHE, i bu6mnorexa IJOK
TOMOJIOTUYECKUH P
s MerTan 1 3TaH — OpoCTeHIme { bubmuoreka [JOK
MPECTABUTENN AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 bu6mmorexa IIOK
7 DOTUJIEH U TIPOIUIIEH — MPOCTEHIINe 1 Buommoreka IHOK
MPECTABUTENN AJTKECHOB
2 [Tpaktuueckas paborta Ne 1. «Ilomyuenue 1 1 Buommoreka LHOK
STUJIEHA U U3yYEHUE €r0 CBOWCTBY
Ankanuensl. byraauen-1,3 u bu6nunoreka I{OK
9 MetunOyTanueH-1,3. [Tonyuenue 1
CUHTETUYECKOTO KaydyKa U PE3UHBI
10 AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 1 bu6mnorexa IJOK
TOMOJIOTHYECKUH psifl. ALIETHIICH —




MPOCTEUILINN MPEJICTABUTEIb ATTKUHOB

" BbIUKCIEHHS 110 YPABHEHUIO XUMHYIECKON bubaunoreka IIOK
peakuuu

> Apenbl: 6eH3011 1 TOIyoI1. TOKCHYHOCTB bu6mnorexa IJOK
apeHoB

3 [eHeTHYeCKas CBA3b YIIEBOAOPOIOB, bu6nmmoreka IJOK
HPHHAUICKAIIUX K Pa3IMYHbIM KJIacCaM
[IpupoHbIE HCTOYHUKH YTIIEBOIOPO/IOB: bu6mmoreka IJOK

14 MIPUPOJIHBIN Ta3 ¥ MOMYTHHIE He(TSIHBIE Ta3bl,
He(PTh U MPOIYKTHI €€ epepadoTKu
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB: bu6mmoreka IJOK

15 IPHUPOIHBIN a3 U IOMYTHBIE HE(TAHBIE Ta3bL,
He(Th U MPOAYKTHI €€ epepaboTku

16 KonrponbHas paboTa 110 paszieny bu6mnorexa IJOK
«YTJI€BOIOPOIBD)

{7 IIpeenbHble OTHOATOMHBIE CIIUPTBI: bubnuoreka I{OK
METaHOJI U 3TaHol. Bogopoanas cBssb

18 MHOIr0aTOMHBIE CIIUPTHI: STHJIEHTIIUKONb U bubmuoreka [JOK
IJIULIEPHH

19 deno: CTPOEHUE MOIEKYISE, usnueckue u bubmuoreka [{OK
XUMHUYECKHE CBONWCTBA, IPHMEHEHHE

20 Anbaeruanl: popMalbIeru/l U aleTalbIaerul. bu6mnorexa IJOK
AneroH

o1 OIHOOCHOBHBIE NPE/IEIbHBIE KAPOOHOBEIE bu6mnorexa IJOK
KHUCJIOTHL: MyPaBbUHAS M YKCYCHAs

- I[IpakThyeckas pa6f>Ta Ne 2. «CmoiicTBa bubmuoreka [JOK
pacTBOpa yKCyCHOM KMCIOTBD»

3 CreapvHOBas M OJIEMHOBAs KMCIIOTHI, KaK bu6nuoreka IJOK
IPEICTABUTENN BBICIIMX KAPOOHOBBIX KHCIOT

24 MbLa Kak COJIM BBICIIHX KAPOOHOBBIX bubnuoreka I{OK

KHCJIOT, UX MOIOLIECC JEeUCTBUEC




CrnosxHbie 2(UpPHI KaK MPOU3BOIHEIC
25 KapOOHOBBIX KUCIOT. ['HApPOIIN3 CIOKHBIX

3¢upos

bu6mnorexa IJOK

2% JXKupsl: ruiponn3, NpuMEHEeHHUE,
OuosIornvecKast poJib )KUPOB

bu6mmoreka IJOK

VYTIIeBoIbI: COCTaB, KiIacCUpUKAIIHSI.
27 Baxnelme npeacTaBUTENN: TIII0K034,
bpykTo3a, caxaposa

bu6mnorexa IJOK

KanMaJ'I H OCJUIKOJI03a KaK IIPUPOAHBIC
IMOJIUMCEPBI

28

bu6mnorexa IJOK

KonTponbHas padota 1o pazaeny
29 «Kucnopojconepxaiye opraHu4ecKue
coeauHeHus»/ Beepoccuiickas mpoBepoyHast

pabora

bu6mnorexa IJOK

OOmas xapakTeprCTHKa a30TCOIEPKALINX
30 OpraHuvecKux coequHenuii / Becepoccuiickas
npoBepoyvHas pabora

bu6mnorexa IJOK

31 AMUHBI: METUJIAMHUH U aHUJIUH

bu6mmoreka IJOK

AMMHOKHUCIIOTHI Kak aM(pOoTepHbIE
OpraHUYECKUE COCAMHEHUS, UX

32 ouoaorunyeckoe 3Hauenue. Ilentuael. beaku
KaK MPUPOJHBIE BELICOKOMOJIEKYIISIPHBIE
COEIMHEHUS

bu6mnorexa IJOK

33 OCHOBHBIE TTOHSTHS XUMHH
BBICOKOMOJICKYJISAPHBIX COCJIMHEHU U

bu6mnorexa IJOK

OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

bu6mnorexa IJOK

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITACC

n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTpoabHbI
e padoThI

IMpakTuyeckun
e padoThbl

JlaTa
HU3y4YeHH
s

JJIeKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTejbHbIe pecypchl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypanus aTOMOB

bu6mnorexa IJOK

[Tepuoaunueckuii 3akoH u [lepuonnueckas
CUCTeMa XUMHUYeCKHX dneMeHToB J[. U.
Memnpeneesa, UX CBS3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUSI aTOMOB

bu6nmuoreka IJOK

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYECKHX JJIEMEHTOB M UX COSAMHCHHI 110
rpynmnam 4 nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /(.M. MeHneneea B
Pa3BUTHH HAYKU

bu6nmmoreka IJOK

CrpoeHue BeniecTBa. XUMUYECKas CBS3b, €€
BUbI; MEXaHU3MbI O6paSOBaHI/I$I KOBAJICHTHOM
cBs3u. BopopoaHas cBsizb

bu6nmmoreka IJOK

BaneHTHOCTB. DIIEKTPOOTPUIIATEIILHOCTb.
Crenenb okucieHus. BelectBa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTPOCHUS

bu6nmmoreka IJOK

[Tonsitue o nucnepcHeIx cucreMax. lcTuHHbIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 105
BEILIECTBA B pACTBOPE

bu6nmuoreka IJOK

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKJIATypa
HCOPIraHUYCCKUX coequHeHui. I'eHeTnueckas
CBA3b HCOPTaHUYCCKHUX BCIICCTB, PA3JIMYHbIX
KJIaCCOB

bu6nmmoreka IJOK




Knaccudukanmss XuMHUYECKUX PEaKIuii B
HEOPraHWYECKOW U OPraHUYECKON XMMHH.
3aK0H COXpaHEHHUS MaCChl BEIIECTB; 3aKOH
COXpaHEHHUs U MPEBPAIICHUS YHEPTUN TIPU
XUMUYECKHUX PEAKITUIX

bu6mnorexa IJOK

Cxopoctb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECHUE

bu6mnorexa IJOK

10

[IpakTuueckas padora Ne 1. «BiausiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKOU PEAKIIUN»

bu6nmmoreka IJOK

11

DneKTpoauTHYecKas aquccormanys. [lonstue o
BOZIOpOAHOM Tokazatene (pH) pactBopa.
Peaknuu nonHoro oomena. ['uaponms
OpTraHN4YC€CKUX U HCOPTraHNYCCKUX BCIICCTB

bu6nmmoreka IJOK

12

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
[TonsiTHE 00 371€KTPOIM3E PACIUIaBOB U
pacTBOPOB COJIEH

bu6nmmoreka IJOK

13

KonTponbnas pabota no paszueny
«TeopeTnyeckre OCHOBBI XUMUM»

bu6nmmoreka IJOK

14

Mertannel, ux nonoxenue B [lepunognueckoit
CHCTEME XUMHYCCKHUX deMeHToB /1. U.
MeHneneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O0mMe PU3NIECKUE CBOWCTBA
METAaJLJIOB

bu6mnorexa IJOK

15

CrnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P
HANPSDKEHUN METaIoB

bu6mnorexa IJOK

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX METAJLIIOB
(HaTpUii, KaJIMH, KaJIbIIUA, MarHuH,
ATIOMUHHK) U UX COCTMHCHHMA

bu6mnorexa IJOK

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCTUHEHUN

bu6mnorexa IJOK




18

XUMHUYeCcKre CBOMCTBA IIUHKA, KeJie3a U UX
COEeIMHEHUN

bu6mnorexa IJOK

19

[IpakTuueckas padora Ne 2. "Pemienue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Mertamib»"

bu6nmmoreka IJOK

20

Hemetannsl, ux nonoxenue B [lepuoanueckoit
CHCTEME XUMHYCCKHUX deMeHToB /I, U.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUSI AaTOMOB

bu6nmoreka IJOK

21

®duznveckKue CBOMCTBA HEMETAILIOB.
AmoTponusi HEeMeTauIoB (Ha mpumepe
KHCITI0po/ia, cephl, hocdopa u yriaeposaa)

bu6mnorexa IJOK

22

XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPbl U UX
COEeIMHEHUN

bu6nmunoreka IJOK

23

XuMHUecKue CBOMCTBa a30Ta, pochopa u ux
COCIMHEHU I

bu6mnorexa IJOK

24

XHUMHYECKUE CBOMCTBA yIiepoa, KPEMHHUS U
UX COCTUHEHUN

bu6nmmoreka IJOK

25

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX
COEIMHEHUI

bu6nmmoreka IJOK

26

O000111eHNEe U CUCTEMATH3AIM 3HAHUH 110
teMe «Hemeramiely. BeruucieHus mo
YpaBHEHUSAM XUMHUYECKUX PEaKIHi U
TEPMOXUMHUYECKHE PACUETHI

bu6mnorexa IJOK

27

[Tpaktrueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
"Hemeramist"»

bu6mnorexa IJOK

28

KontponbHas pabota mo temam «MeTauib u
«Hewmeramibny

bu6mnorexa IJOK

29

HGOpFaHquCKI/Ie U OPraHUYCCKHUEC KUCIIOTHI.
HGOpFaHquCKI/Ie " OPraHUYCCKHUEC OCHOBAHUA

bu6nmmoreka IJOK




30

AMoTepHbIe HEOpraHUYECKHe U
opranuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPraHUUYECKUX
BEIIIECTB

bu6mnorexa IJOK

31

Poap xumuu B o0ecriedeHUH SKOJIOTHYCCKOM,
YHEPreTUYECKON U MUIIEBOIN 0€30MacHOCTH,
Pa3BUTHUU MEAUITUHBI

bu6mnorexa IJOK

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
IPUHLIMIIAX POMBIIUIEHHOTO MMOTY4YEHUS
BaXXHEUIIINX BEIIECTB

bu6nmmoreka IJOK

33

Yenosek B MHPEC BCUICCTB U MAaTCPHUAIOB

bu6nmmoreka IJOK

34

Xumus u 300POBLEC UCIIOBCKA

bu6mnorexa IJOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI OCBOCHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEero 0o1ero 0opa3oBaHus

1

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHU

1.1

ChopMupoBaHHOCTb ~ MPEICTABICHUM O  XUMHUYECKOW  COCTaBIISIOILEH
€CTECTBEHHOHAYYHOM KapTHHBl MHUpPA, pPOJIM XUMUU B IIO3HAHUM SIBJICHUU
npupoasl, B (OPMHUPOBAHMHM MBIIUICEHUS ¥ KYJIBTYphl JIMYHOCTH, €&
(GYHKIMOHATBHOH TPaMOTHOCTH, HEOOXOIMMOHN JUISl PEUICHHS NPAKTUYECKUX
3ajad M HKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/0POBBIO U

MIPUPOAHOM cpelie

1.2

Bnagenue — cucremoifi = XMMHUYECKHMX ~ 3HAHHMM,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIararoime HOHSITHS (Monekyna, BaJICHTHOCTD,
AIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKHCICHHS, XHUMHYECKas CBS3b, MOJIb,
MOJIIpHAasi Macca, MOJISIPHBIM 00BEM, YriaepoAHbId CKeleT, (YHKIHMOHATbHAsS
rpymmna, paaudkal, H30MEpHUsi, HM30MEphbl, TOMOJOTUYECKUU psl, TOMOJOTH,
YIIEBOAOPOABI, KHUCIOPOA- W a30TCOACpIKALINE COEAWHEHHS, OWOIIOTHYECKU
aKTUBHBIC BemiecTBa (YrJeBOIbI, JKHUPBI, OEJIKH), MOHOMEp, IOJHUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOIO CTpOEHHUs opranuyeckux BemecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJHYECKHI S3bIK XUMHUH, (PAKTOJIOTHUICCKUE CBEICHUS O
CBOMCTBAxX, COCTaBe, MOJYYCHHH W O€30MaCHOM HCIIOIh30BAHUH BaKHEUIITUX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM

ACATCIIBHOCTH 4YCJIOBCKa

1.3

ChopmupoBaHHOCT, yMEHHMM BBISBISATh XapaKTepHbIE MPHU3HAKUA TOHITHIA,
YCTaHABIIMBATh UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHSTHS TIPU

OINHMCAaHUU COCTaBa, CTPOCHUSI U IPEBPALLICHUI OpraHU4eCKUX COETUHEHUI

1.4

C()OPMHUPOBAHHOCTh YMEHUH HCIHOJIB30BaTh XUMHUUYECKYIO CUMBOJHMKY JJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaIEHHOI)
dbopMynT OpraHMYECKHMX BEIIECTB M YPaBHEHHWH XHMHYECKHX PEaKIIHH,
U3rOTaBIUBATh MOJEIIM MOJIEKYJ OPraHMYECKUX BEILECTB I MIUTFOCTPALUU UX

XUMHUYCCKOI'O U IMPOCTPAHCTBECHHOI'O CTPOCHUA

1.5

ChopmupoBaHHOCTh YMEHHIl yCTaHABIUBATh MPUHAAJICKHOCTh HW3YYEHHBIX
OpPraHMYECKUX BEIIECTB IO MX COCTaBY M CTPOEHMIO K OINpPEAEIEHHOMY KJIAcCy
(rpymnme) coeaMHeHM  (YTJIEBOIOPOIbI, KHUCIOPOJ W  a30TCOJAEpIKaIlue
COCAUHCHU, BBICOKOMOJICKYJISIPHBIC COG[[I/IHGHI/IH), JaBaTb WM Ha3BaHUA 110

cucremarnyeckoit HomeHkiarype (IUPAC)




1.5

C(bOpMI/IpOBaHHOCTB YMCHUA  OHNPEACIIATH  BUJBI XMMHYECKOH CBS3UM B

OpPraHUYECKUX COEAMHEHUSX (OAUHAPHBIE U KPaTHbIE)

1.6

ChopmupoBaHHOCTh yMEHHSI TMPUMEHSATH: TOJOKEHUS TEOPHUH CTPOCHUS
oprannyeckux BemectB A.M. bytiepoBa mis OOBSACHEHHS 3aBUCUMOCTHU

CBOICTB BCIICCTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHCHUS MAaCChl BCUICCTB

VYrneBonopoasl. Kucnopoacoaepkaimyie M a30TCOICPKAIIUE OPraHUYECKUE

COCANHCHHUA. BBICOKOMOHeKyHHpHBIC COCANHCHUA

2.1

CpopMUpOBaHHOCTh YMEHUW TMPUBOIUTH TPUBUAIBHBIE HA3BAaHUS OTIEIBHBIX
OpPraHMYECKUX BEWIECTB (PTUJICH, MPOMUJICH, aleTWICH, OJTUJICHTIUKOIb,
ruepuH, QeHod, GopManbAeTHa, aleTanbleru]l, MypaBbUHAs KHUCIOTA,
YKCYCHasi KHUCJIOTA, OJICMHOBAas KHUCJIOTAa, CTEapUHOBAs KHUCIOTA, TJIOKO34,

bpyKTO3a, Kpaxmal, IeJuIt0I03a, TIUIINH)

2.2

CdopmupoBaHHOCTH YMEHHI XapaKTEpU30BaTh COCTaB, CTPOEHHE, (PU3NUECKHE U
XUMUYECKHE CBOMCTBA THUIHYHBIX TPEACTABUTEIICH Pa3IUYHBIX KJIACCOB
OpPraHMYECKUX BEILECTB (METaH, 3TaH, STUJICH, IPOMWICH, alleTUIeH, OyTaaueH-
1,3, metunbyraauen-1,3, 6eH3051, METAHOJ, 3TaHOJ, STHUIICHTIIUKOJb, TIHUIEPHH,
deHon, ameranpAerui,, MypaBbUHAs U YKCYCHAas KHUCIIOTHI, TJIOKO3a, Kpaxmall,

LEJIJII0JI032, AMUHOYKCYCHAs KUCIIOTA)

23

ChopmMrpoBaHHOCTh YMEHHUS WJUIIOCTPUPOBATH TE€HETHUYECKYIO CBSI3b MEXKIY
TUIWYHBIMU TPEACTABUTEISAMU PaA3JIMYHBIX KJIACCOB OPraHUYECKUX BEILECTB

YpaBHCHHUAMU COOTBCTCTBYIHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ C HCIIOJIB30BaHUECM

CTPYKTYPHBIX (popmMy1

24

ChopMupoBaHHOCTb YMEHHUS XapaKTE€pPU30BaTh HMCTOYHHKH YTJIEBOAOPOAHOTO
ChIpbst (HE(Th, NUPUPOAHBIA Ta3, Yroyb), CIOCOOBI HX NEepepadOTKh U

MPAaKTUYECKOE MPUMEHEHHUE MPOIYKTOB IepepaboTKH

XUMUS U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh YMEHUU BJIaJIETh CUCTEMOI 3HaHHI 00 OCHOBHBIX METOJaX
HAay4YHOT'O TIIO3HAHUS, HCIOJIb3yeMbIX B XUMHUU IMPU U3YYCHUU BEIIECTB U
XUMHYECKHUX SBIICHUI (mabmronenue, U3MEpeHHeE, 9KCIIEPUMEHT,
MOJIETTUPOBAHUE), UCIIOIH30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JIJIsI TPUHSITHUS
pelieHuit B KOHKPETHBIX KM3HEHHBIX CHUTYaIUAX, CBSA3AHHBIX C BEIIECTBAMU M

HUX IPUMCHCHUCM

3.2

ChopmupoBaHHOCTh YMEHHI COOJIIO/IaTh IMpaBUJIa IOJB30BAHMUS XUMUYECKOM
nocynoii U nabopaTOopHBIM 000OpyJOBaHHMEM, a TaK)Ke IMpaBHJIa OOpamieHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMU IO BBIMOJIHEHHUIO TaOOPATOPHBIX

XUMHNYCCKHX OIIBITOB

33

ChopmupoBaHHOCT, yMEHHIl IUIAHUPOBATh U BBIOJHATH  XUMHYECKHIA
SKCIIEPUMEHT (TpeBpallleHuss OpPraHUYeCKHUX BEIIECTB IMpU HarpeBaHUH,

IMOJIY4CHHUEC OTWJIICHAa MW U3YUYCHHUC €TI0 CBOI\/JICTB, KauCCTBCHHBIC pPCaKIUU




OpPraHMYECKUX BEIIECTB, JCHATypauus OCNKOB NpU HarpeBaHUH, I[BETHHIC
peakuu OEJIKOB) B COOTBETCTBUM C IpaBUJIAMU TEXHHUKH O€30MacHOCTU TP
OOpalIieHny ¢ BEIIeCTBAMH W JIaOOpaTOPHBIM 00OPYAOBAaHUEM; IPEICTABIATH
pe3yJbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (QopMe 3alucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakuii W (QOpMYIUPOBaTH BBIBOABI HAa OCHOBE STHUX

pe3yJIbTaToB

34

ChopmupoBaHHOCTh yYMEHUN MPOBOAUTH BBIYMCICHUS IO XHUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOTO BEIIECTBA WM MPOAYKTA
peakIuy IO HM3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO W3 HCXOIHBIX

BCIICCTB HUJIK IPOAYKTOB peaKI_[I/II/I)

3.5

CpopMUpPOBAaHHOCTP YMEHUW KPUTHYECKH AHAIM3UPOBATH XHUMHYECKYIO
uH(pOpMaIIMIO, TMOJIY4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBAa MacCOBOM

nHpopmanuu, cetb UHTEpHET u apyrue)

3.6

CdopmupoBaHHOCTH YMEHUI co0mroaaTh npaBuIia 9KOJIOTHYECKH
1[e1ecoo0pa3Horo MOBeNeHUs B OBITY U TPYIOBOM MAESITETBHOCTH B LEJSAX
COXpaHEHHUsI CBOETO 3/I0POBbSl M OKPYKAIOIIEH MPUPOTHON Cpeibl, 0CO3HABATH
OMAacCHOCTh BO3JICHCTBUSI HAa KUBBIE OPTraHU3MbI ONPEICIEHHBIX OPraHUYECKUX
BellecTB, MoHuUMas cMmbicn Tnokasatens [IJIK (mpemenbHO —nmomycTumoii
KOHIIGHTpAIlMU), TOSCHATh Ha TMpPUMEpPax CIOCOObl  YMEHBIICHHUS U

MIPEIOTBPALLEHHUS UX BPEIHOTO BO3/AEUCTBHS HA OPraHU3M UEIOBEKa

11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHsI 0CHOBHOI
o0pa3oBaTeILHON MPOrPaMMbI CPeTHEr0 0011Iero 06pa3oBaHMs

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHUH

1.1

Bnanenue CUCTEMOU XUMHUYECKHUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIOINE TOHATUS (XMMHUYECKHH DJIEMEHT, aToOM, JJEKTPOHHAs
oboyiouka aroma, s-, p-, d-dJIEKTPOHHBIE OpPOWUTAIM aTOMOB, WOH, MOJICKYIIA,
BaJICHTHOCTbD, JIEKTPOOTPUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSPHBIM O00BEM, KpHUCTAIIMUECKash PElIETKa, THUIIbI
XUMHYECKMX  peakuud  (OKUCIUTENbHO-BOCCTAHOBHUTENbHBIE,  JK30- U
SHJIOTCPMHUYCCKUE, PEAKIMA WOHHOTO OOMEHA), pPAacTBOp, JJIEKTPOJIHTEHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS JTUCCOLIUALINA, OKHUCJIUTETD,
BOCCTAHOBHTENb, CKOPOCTb XHMHYECKOH pEaKIMH, XUMHYECKOE PaBHOBECHE);
TEOpPUU U 3aKOHBI (TEOPHs SIEKTPOIUTHUECKON auccormaiuu, llepuoanueckuii
3akoH J[.M1. MeHnneneeBa, 3aKOH COXpaHEHMs] MacChbl), 3aKOHOMEPHOCTH,

CUMBOJIMUECKUH S3BIK XUMHH, (DAKTOJIOTUIECKHUE CBEJICHHUS O CBOMCTBAX, COCTABE,




MOJIY4YCHUHN U 0e30MacHOM HCIIOIH30BAHUN BaKHEHIIINX HCOPraHU4CCKUX BCIICCTB

B OBITY ¥ IPAKTHUECKOU AESITEIbHOCTH YEJIOBEKA

1.2

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATD XaPAKTCPHBIC IIPU3HAKKW U B3aUMOCBA3b
HN3YUCHHBIX HOH?[TI/IfI, MNPUMCHATH COOTBCTCTBYIOIIMEC IIOHATHUSA IIPHU OIMMCAHUU
CTPOCHUA U CBOICTB HCOPTraHNYCCKUX BCIICCTB U HX HpeBpameHHﬁ; BBISABJIATH
B3aMMOCBSI3b XHUMHMYECKHUX 3HAHUM C MOHSITHIMH U MNpEACTABICHUAMU OPYIUX

C€CTCCTBCHHOHAYUYHbIX IPCAMETOB

1.3

Bnagenne oCHOBHBIMM METOJIaMH HAaY4YHOI'O IIO3HAHUA BCIICCTB U XUMHYCCKUX

SBIICHUH (HaOII0IeHNEe, U3MEPEHHE, YIKCIIEPUMEHT, MOJICITUPOBAHHE)

1.4

C(bOpMI/IpOBaHHOCTB y'MeHI/Iﬁ OonpeacCiIATb BAJICHTHOCTb U CTCIICHb OKHCICHUA
XUMHUYCCKUX 3JICMCHTOB B COCAMHCHUAX PA3JIMYHOI0 COCTaBa, BUA XHUMHYICCKOM
CBsA3U (KOBaJICHTHaH, HMOHHas, MCTAJIJINYCCKasd, BOI[OpO[[HaH) B COCAUMHCHUAX, THUII
KpHCTaHHHqCCKOﬁ peI_HéTKI/I KOHKPCTHOI'O BCIICCTBA (aTOMHaH, MOJICKYJIApHasd,

HOHHas, MeTaJ'IJ'II/ILICCKaH)

1.5

CdopmupoBaHHOCTH YMEHUH OMpPENEsITh XapakTep Cpelbl B BOAHBIX PACTBOPAX

HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

CpopMUpPOBAaHHOCTH YMEHHSI KJIACCU(PUIMPOBATH XUMHUUYECKHE PEAKIMH 10
Pa3IMYHBIM MpHU3HAKaM (YHCIy U COCTaBY PEarupyrollnX BELIECTB, TEIIOBOMY
3 (deKTy peakuu, H3MECHCHHUIO CTCIICHEW OKHCJICHHS 3JIEMEHTOB, 0OpaTUMOCTH

peaKIny, y4acTHIO KaTalin3aTopa)

1.7

ChopMHpOBaHHOCTh YMEHHUI COCTaBISATh YpPAaBHEHUS peakUUi pa3iIHMuHbIX
TUTIOB, TIOJMHBIE M COKpAaUICHHbIE YpaBHEHHs pEaKIUii HOHHOTO OOMEHa,

YUYUTbIBaAsA yCJIOBHUA, IIPU KOTOPBIX 3TH PEAKIUU UAYT 1O KOHIA

1.8

ChopMHpOBaHHOCTh ~ YMEHUH  IPOBOAMTH  pPEAKLUMM, IOATBEPHKAAIOIINE
KaueCTBCHHBIM COCTAaB pPa3jIMYHBIX HEOPIaHWYECKUX BELIECTB, PAaCIO3HABATH
ONBITHBIM  IIyTEM  HMOHBI, IPUCYTCTBYIOIIME B  BOJHBIX  pPacTBOpax

HCOPTraHNYCCKUX BCUICCTB

1.9

CpopMUpPOBAaHHOCT, ~ yMEHUW  pacCKphIBaTh  CYIIHOCTh  OKHCJIHUTEIIBHO-
BOCCTAHOBUTEIIBHBIX ~PEAKIUK IOCPEICTBOM  COCTABJIEHUS  DJIEKTPOHHOTO

OaJlaHCa ATUX peaKIui

1.10

CpopMUpOBaHHOCT YMEHHUH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM

pEeaKuu OT Pa3INYHBIX PaKTOPOB

1.11

CpopMUpPOBAaHHOCTL YMEHHH OOBSCHATH XapaKTep CMEHICHUS XHUMHYECKOTO

paBHOBECHS B 3aBUCUMOCTHU OT BHelIHero Bo3aeiicteus (mpunuui Jle [larense)

O6H_Ia$[ W HCOpPraHU4YCCKasa XUMUS

2.1

CdopMupoBaHHOCTH YMEHUM pacKpbiBaTh cMmbich [lepuoanyeckoro 3akona [1.1.
MenzeneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOILYIO, 00BICHUTEIBHYIO

Y TIPOTHOCTHYECKYIO (PYHKIIUU

2.2

CpopMUpOBAaHHOCTh YMEHHI XapaKTEpPU30BaATh 3JEKTPOHHOE CTPOCHHE aTOMOB




XMUMHYECKHUX 3J1eMeHTOB 1—4 mepuozaoB [lepuoanyeckoit CUCTEMBbl XUMHUYECKUX
anemenToB .M. MenneneeBa, uCIoNb3ys MOHATHS «S-, p-, d-3IEKTPOHHbBIE
opOuTaNNY, «IHEPTETHUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH N3MEHEHHS
CBOMCTB XMMHMYECKHUX DJIEMEHTOB M HX COGI{I/IHGHI/Iﬁ o nepuoJaM M rpyliam

Ilepuonuueckoi cucteMbl XuMHUYeCcKux 31eMeHToB JI.11. Meneneena
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ChopmupoBaHHOCT, ~ YMEHUH  XapakTepu3oBaTh  (OMHUCHIBaTh)  OOIIKE
XMMHYECKHE CBOHCTBA HEOPTaHWYECKHX BEIICCTB PA3JIMYHBIX  KJIACCOB,
MOATBEPHKIaTh CYIIECTBOBAHWE I'EHETHUYECKON CBSI3W MEXKIY HEOPTaHWMYECKUMU

BC€IICCTBAMU C ITIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

24

CpopMUpOBaHHOCTH YMEHUN YCTAHABIUBATH NMPUHAIJICKHOCTh HEOPTAaHUIECKUX
BEUIECTB [0 KX COCTaBy K OIpeAenéHHOMY Kiaccy (TpyIie) cOoeAuHEeHUU
(mpocThie BelecTBa — METaNIbl M HEMETAJUIbl, OKCUbl, OCHOBAHUS, KUCIIOTHI,

am(poTepHbIE T'MIPOKCH/IBI, COJIN)

2.5

ChopMUpOBaHHOCTb YMEHMH HCHOJIb30BATH XMMUYECKYK) CHUMBOJHMKY JUIS
cocTaBlieHUs (OpMyJ BEUIECTB M YpPaBHEHHUH XUMMUYECKUX pEaKIUii,
cucremarnueckyro HomeHknatypy (JUPAC) wu TtpuBHanbHble Ha3BaHUS
OTJIEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblil ra3, YIJIEKHCIbIA ra3, aMMHaKx,

rameénas HU3BCCTH, Herameénas HU3BCCTb, IIMTHEBAA CoAa, IMPUT U L[pyrI/Ie)

2.6

ChopmupoBaHHOCT, ~ YMEHUH  XapakTepu3oBaTh  (OMHUCHIBaTh)  OOIIKE
XMMHAYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
MOATBEPHKIaTh CYIIECTBOBAHNE I'EHETHUYECKON CBSI3W MEXKIY HEOPTaHWUYECKUMU

BC€IICCTBAMHU C ITIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CpopMUpPOBAaHHOCT, YMEHHMM IIJITAHUPOBATh M BBIMIOJHATH XWMHUYECKHI
IKCIIEPUMEHT (pa3JIoKeHHe NEePOKCHIA BOAOPOAA B IPHCYTCTBUH KaTalIn3aropa,
ONpENENICHUE CPeAbl PAacTBOPOB BEIIECTB C MOMOIIBI YHHBEPCAJIbHOIO
UHMKATOPA, BIMSHUE PA3INYHbIX ()aKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIny,
peaKIu MOHHOTO OOMEHa, KaueCTBEHHBIC Peakluu Ha cylbdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, Ha KATHOH aMMOHWUSI, PEIICHUE dKCIICPUMEHTAIIBHBIX 33124 [0
TeMaM «MeTamby U «HeMeTanib»y) B COOTBETCTBHM C HPABHIAMH TEXHHKH
0e30macHOCTH  NpH  OOpalleHWH ¢  BeHIeCTBaMH W J1a0OpaTOpHBIM
0o0OpyIOBaHUEM; MPEICTABISITh PE3YJIBTaThl XUMHUYECKOTO O3KCIEpUMEHTa B
dopMe 3ammcH ypaBHEHHIl COOTBETCTBYIOUIMX peakuuii u (HopMyaupoBaTh

BBIBOJZIbI HA OCHOBC 3TUX PE3YyJIbTATOB

2.8

ChopmupoBaHHOCTE YMEHHUI COONIOAATH MpaBUjia TOJB30BAHUS XUMHYECKON
MoCyJIoi U J1TabOpaTOpPHBIM 00OPYNOBAaHMEM, a TAKXKE NpaBuia OOpalICHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMH I10 BBITTOJIHEHUIO J1a00paTOPHBIX

XUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCT,  YMEHUH  XapaKTepU30BaTh XUMHYECKHE IPOIECCHI,
JieXaIIue B OCHOBE MPOMBIIINICHHOTO MOJYyYEHUsI CEpHOM KHCIIOThI, aMMHaKa, a

Takke C(HOPMUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAYYHBIX MPUHIHUIAX U




SKOJIOTHYCCKHUX npo6neMaX XUMHYCCKOT'O IIPpOU3BOJACTBA

XUMHUS U KU3Hb. PacuéThl

3.1

CpopMUpPOBAaHHOCTh  MPEJACTABICHUA O  XUMHUYECKOM  COCTaBIIAIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SIBICHHUI
Opupoabl, B (HOPMUPOBAHMM MBIIUICHUS W  KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATTLHOW TPaMOTHOCTH, HEOOXOAMMOW I PEIICHUS MPAKTUICCKHX
3alad U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U

MPUPOIHOM Cpeie

3.2

CpopMUpPOBAaHHOCT, YMEHHUM KPUTUYECKH aAHAIU3UPOBATH XHUMHUYECKYIO
nH(popMaIlnIio, TOTy4aeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpEACTBAa MacCOBOM

KOMMYHUKAIUH, ceTb IHTEpHET U npyrue)
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CdopmMupoBaHHOCTH YMEHUI co0JII0/1aTh rpaBuia AKOJIOTUYECKH
1[e71ecCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B HENSIX

COXpaHEHUs CBOEIO 3710POBbs U OKPYKAIOIIEH IPUPOIHOM CPEIb

3.4

Oco3HaBaTh ONACHOCTb BO3/JECUCTBUS HA JKUBbIE OPIaHU3MBI ONPEIEIIEHHBIX
BEIIECTB, MOHMMas cMbIcia nokaszarens IIJIK, noscHaTe Ha npuMepax crnocoObl
YMEHBIIEHUS M MPEJOTBPAILECHHUS HMX BPEIHOIO BO3JCHCTBUSA HA OPraHU3M

YCJIO0BCKa

3.5

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ NpOBOAXUTL BBIYUCIICHUA C HCIIOJIb30BAHUCM
IMOHATHUA «MaCCOBad AO0JIA BEIICCTBA B PACTBOPECY, 00BEMHBIX OTHOIIECHHI Ia30B
IIpHU XUMHUYCCKUX PCAKIHAX, MAaCChl BCIICCTBA UJIN 00BEMa razos 10 HU3BCCTHOMY
KOJIMYCCTBY BCHICCTBA, MACCE UIIN O6’LéMy OOHOTI'0 U3 YUYAaCTBYIOIIHUX B PCAKIUU
BCIICCTB, TCIIJIOBOI'O 3(1)(1)6KT€1 p€aKinuu Ha OCHOBC 3dKOHOB COXPAaHCHHA MACChI

BCIICCTB, MMPCBPALICHUA U COXPAHCHHUA SHECPTHUU




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA
10 KITACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHUSA

1 Teopernueckre OCHOBBI OPraHUYECKON XUMUH

[TpenMeT opraHn4ecKOM XMMHM: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B MOIYYCHHUH
1.1 HOBBIX BEUIECTB M MaTepualoB. Teopus CTpOCHUS OPraHMYECKUX COeIMHEHM A.M.

BYTHepOBa, €€ OCHOBHbIC MOJOXKCHUS

CrpykTypHble (POPMYJIBI OpPraHUYECKHX BEIIECTB. ['OMOJIOTHS, M30MEpHUsi. XUMHUUECKast
1.2 CBSI3b B OPTaHUYECKUX COCIMHEHUSX — OJMHAPHBIE U KpaTHbIE CBA3U. IIpencrasienue o

KHaCCH(bHKaHHH OpraHN4YCCKHX BCIICCTB

13 HOMGHKHaTypa OpraHU4YCCKHUX COCIMHEHUI (CI/ICTeMaTI/ILIeCKaH) W TPUBUAJIbHBIC HA3BAHUA

BAKHENIIMX MIPEACTABUTENICH KIIACCOB OPraHUYECKUX BEILIECTB

2 YrieBoaopoibl

AJIKaHbl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psiaA. MeTaH u 3TaH — mpocTeninue
2.1 MPEACTABUTENH AJKAHOB: (PU3MUYECKHE U XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUs U

TOpPEHUS ), HAX0XK/IEHNUE B IPUPOJIE, TOTYUEHHE U IPUMEHEHNE

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM Psi. DTUIIEH U MPOIUJIEH — IPOCTEHIINE
27 IPEJICTAaBUTENIN AJIKEHOB: (PU3MUECKHE U XUMUYECKUE CBOICTBA (peaklMy TuApUPOBAHNUS,
rajJJoreHUPOBAaHUs, THJApATallMM, OKHCICHMS U [OJIMMEpU3aluH), [OJIy4YeHUe U

IMPUMCHCHUC

’3 Anxanuensl: Oyraauen-1,3 u MmetunOyranueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [lodydeHre CMHTETHYECKOTO KaydyKa U Pe3UHbI

AJNKMHBI: CcOCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOIMYECKMM psia. ALeTwieH —
24 OPOCTEHIINK MPEACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKHE M XUMHYECKHE
CBOMcTBa (peakuUuMu THAPUPOBAHUS, TAJOTEHUPOBAHUSA, THJApaTalluyd, TOPEHHS),

IMMOJIy4YCHHUEC U IIPUMCHCHUC

Apenbl. benzon: cocrtaB, ctpoeHue, (U3MUECKHE U XUMHUYECKHE CBOMCTBa (peakiuu
raJIorTeHUPOBAHUS U HUTPOBAHUS), IOJIy4eHHE U TpUMeHeHue. Tomyol: cocTtaB, CTpOEHUE,
2.5 dusznueckue M XUMHYECKHE CBOMCTBa (pEaKIMM TallOTeHUPOBAHUS W HHUTPOBAHMS),
MOJIyd€HHUEC W [PUMCHCHHUC. ToxcnaHOCTH ApPCHOB. I'enmeTnueckas CBSI3b MCXKOY

YrJI€BOAOPOAaMHU, MPUHAMJICIKAINIMMHU K Pa3JIMYHBIM KJIacCaM

[TpupoaHBIe UCTOYHUKHU YTIIEBOAOPOAOB. [IpUpoaHBIl Ta3 M MOMYTHBIE HE(TSIHBIE Ta3bl.
Hedts m e€ mnpoucxoxaenue. CrocoObl mepepaObOTKM HEPTH: IMEPErOHKa, KPEKUHT
2.6 (TepMHUUeCKHid, KaTalnuTHUYeckwid), mnuponu3. [IpomykTel mnepepaboTKH HepTH, HX
INPUMEHEHHE B TPOMBIIICHHOCTH M B ObITYy. KaMeHHBI yroib M NPOIYKTHI €ro

nepepadoTKu

3 Kucnopoacoaepxaiiine opraHuuecKue COeJUHEHUS




3.1

[IpenenbHbIE ONHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTpOeHUe, (PU3nYecKkue u
XUMUYECKHE CBOMCTBAa (pEaKkIuu C aKTHUBHBIMH METaJUIaMH, TaJOr€HOBOJIOPOIaMHU,
ropeHue), npuMeHeHue. BogopoaHble CBA3M MEXAY MOJEKyJIamMH cnupToB. JleiicTBue
METaHOJIa ¥ 3TAHOJIa Ha OPraHU3M 4YesioBeka. MHOT0aTOMHBIE CIUPTHI. DTHIICHIIIUKOIb U
[JIMLEPUH: CTpOeHue, (QU3MYecKue M XHUMHUYECKHE CBOMCTBAa (B3aMMOJCICTBHE CO
HICJIOYHBIMH METAJIJIaMH, Ka4ECTBEHHAsI pEakilisi Ha MHOTOAaTOMHBIEC CIIUPTHI). JleiicTBre

Ha OpraHu3M 4CJIOBCKaA. HpI/IMeHeHI/IG NIMOCPUHA U OTUJICHIJIMKOJIA

3.2

®DeHOoJI: CTPOCHHE MOJEKYJbl, (PU3NYECKUE U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH

¢denona. [Ipumenenue penona
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AJII:I[GI‘I/II[H N KCTOHBI. CDOpMa.HI)ILGI‘I/II[, AlCTAJIBACTHU/: CTPOCHHC, (1)I/I3I/III€CKI/I€ n
XUMHUYECKHE CBOMCTBA (peaKI_[I/II/I OKHCICHHUA W BOCCTAHOBJICHHUS, Ka4CCTBCHHBIC

peaKI_[I/II/I), IMMOJIY4YCHHEC U IPUMCHCHUC
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OaHOOCHOBHBIE MpEJENIbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAsl KUCIIOTBI:
CTpoeHue, pU3NUecKue U XMMHUYECKue CBOWCTBA (CBOMCTBA, 0OIIMe Ul Kjlacca KHUCIOT,
peakuus sTepudukanuu), nonyuyeHue U npuMeHeHue. CreapuHOBass U OJIEMHOBas
KHUCJIOTHI KaK IPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla KaK COJM BBICHIMX

KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBUE

3.5

Crnoxnble 3puUpBl KaKk MPOU3BOAHBIE KApOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX 3(HUPOB.

Kupsl. I'maponus sxxupos. [Ipumenenue xupoB. buonorudeckas posb KUPOB

3.6

VYTIeBobl: COCTaB, KIAacCU(PHUKALIUS YIIIEBOIOB (MOHO-, TU- M ToJMcaxapuibl). [ roko3a
— TPOCTEHINHMIA MOHOCAXapHI: OCOOCHHOCTH CTPOCHHSI MOJIEKYJbl, (U3UYECKUE WU
XMMHYECKHE CBOWCTBa (B3aumopeictBue ¢ ruapokcuaom wmemu(Il), okucieHue
aMMHUAYHBIM pacTBOpoM okcuna cepedpa(l), BoccraHoBiieHHE, OpOKCHHE TITFOKO3BI),
HAXOXKJCHHUE B MPHUPO/JIC, MPUMEHEHHUE, Onosioruyeckas posib. ®otocunres. @pykrosa Kak
U30Mep TIIOKO3bl. KpaxMan u [e/UIioio3a Kak MpUpOAHbIe monuMmepbl. CTpoeHHe
Kpaxmana d HeJUTroa03bl. DU3HUecKre W XUMHUYECKHE CBOWCTBA Kpaxmaia (THAPOIIH3,

KauCCTBCHHAA pCaKlus C I/IOI[OM)

A3oTcozeprKale OpraHn4eckue CoeAMHEHUS

4.1

AMUHOKUCIOTEL Kak amdoTepHble OpraHUYeckue coenuHeHus. @Ousuveckue Hu
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha IpUMepe TiuirHa). buomornueckoe 3HaueHue

aMHUHOKHUCIIOT. IlenTuant

4.2

benkn kax IMPHUPOAHBIC BLICOKOMOJICKYJIAPHBIC COCAMHCHUS. HepBI/I‘-IHaﬂ, BTOpHUYHAsA U
TPETUYHAA CTPYKTYypa 0enkoB. XMMHYECKHUE CBOMCTBA OEJIKOB: ruapoJn3, ACHaTypanus,

Ka4CCTBCHHBIC pCaKIIMKU HA Oenku

BBICOKOMOHeKyJ'IHpHBIC COCANHCHUA

5.1

OCHOBHBIE TOHATUS XHMHH BBICOKOMOIJICKYJISAPHBIX COG,I[PIHCHI/Iﬁi MOHOMCP, HOJHUMED,
CTPYKTYPHOC 3B€HO, CTCIICHb IMOJIMMEPU3ALIUH, CPECAHASA MOJICKYJIApHAsA Macca. OcHOBHBIE
MCTOJBbI CHHTC3a BBICOKOMOJICKYJISIPHBIX COGZ[I/IHGHI/II;'I - MMOJIMMEPpHU3alIUA )51

MMOJIMKOHACHCAaI A




9KCHCpI/IMeHTaJ'IBHI>Ie MCTOAbI U3YUCHUS BCIICCTB U HUX npeBpameHI/Iﬁ: O3HAKOMIJICHHC C

5.2 oOpa3uamu NpUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, KayuykoB. [lomydeHnue

CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KITACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 TeopeTnyeckne OCHOBBI XMMUHU

XuMuyeckuit asaeMeHT. AToM. Sapo aroma, HW30TOMBI. ODIEKTPOHHAs O0O0O0JIOUYKA.
L1 DHEpPreTUYecKue YypOBHH, MOAYPOBHH. ATOMHBIE OpOUTAIH, S-, p-, d-DIEMEHTHI.
OcoOeHHOCTH pacrpezieNieHus] AIEKTPOHOB 10 OPOUTAISIM B aTOMax AJIEMEHTOB MEPBBIX

YeThIPEX MEPUOA0B. DICKTPOHHAS KOHPUTYpaALIUs aTOMOB

[lepuonuueckuii 3akoH u Ilepuoanueckass cucrema XuMmMuueckux siemeHToB JI.U.
MenneneeBa. CBs3b nepuoguueckoro 3akoHa u Ilepuonnyeckoil cucreMbl XMMHYECKHX
12 anementoB J[.MI. MenneneeBa C COBPEMEHHOM TEOpUEH CTPOCHHUS  aTOMOB.
. BaKOHOMepHOCTI/I N3MEHEHHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U 06pa3yeMI,1x MU
IIPOCTBIX M CJIOKHBIX BELIECTB 10 I'pylnaM U IEepUoJaM. 3HAUYEHUE MEPHOJUYECKOIO

3aKOHa B Pa3BUTUM HAYKHU

CTpOGHI/Ie BCIICCTBA. XuMHUecKas CBS3b. BI/II[BI XMMHUYECKOM CBSI3U (KOBaJ'ICHTHaH
13 HCIOJIsIpHad W IOJIsIpHas, HWOHHAasd, MeTa.HJII/ILIeCKaﬂ). WoHpl: KaTUOHBI U aHUOHBI.

Mexanu3mbl 00pa30BaHUSI KOBAJCHTHOM XMUMHYECKOW CBSI3U (OOMEHHBIA W JIOHOPHO-

akKIenTopHbI). BogopoaHas cBs3b

1.4 BanenTHOCTb. QHCKTpOOTpI/IHaTCJ'ILHOCTB. CreneHb OKHCICHUS

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
15 BellecTBa. THUIbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KpucTayuinueckor pemérku. [loHstue o gucnepcHbIx cucrtemax. VcTuHHBIE H

KOJUIOMAHBIC PACTBOPLI. MaccoBas o1 BeIlleCcTBa B pacTBOpC

1.6 KJ'IaCCI/I(bI/IKaI_II/IH HCOPraHUYCCKUX COCJIMHECHMH. HOMeHKHaTypa HCOPraHUYCCKUX

B€IICCTB

Xumnueckas peaknus. Kiaccupuranmus XUMHUYECKUX peakUuidi B HEOPraHWYECKOH W
1.7 OpraHMYECKON XHWMHHU. 3aKOH COXPAHEHMsI MacChl BEILECTB, 3aKOH COXPaHEHMs H

MMPCBPAICHHA SHCPIuH IPU XUMHUYCCKUX PCAKIHAX

1.8 CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

19 O6parumbie peakiuu. XUMHYEeCKoe paBHOBecue. DaKTOphI, BIUSIOMIUE HA COCTOSTHHE

xumudeckoro paBHoBecus. [Ipunnun Jle [llarense

110 Onekrponutryeckas aucconuanus. CunbHbele U ciadble daeKTposnTsl. Cpena BOIHBIX

pacTBOPOB BCUICCTB: KHUCJIad, HeﬁTpaﬂLHaﬂ, meaoyHas. Peakiiuu MOHHOTO obMeHa

1.11 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHI




HeopraHquCKaﬂ XHUMMUA

2.1

Hemeramnel. [lonmoxenne HemetauioB B Ilepuoauueckoil cucteMe XHUMHMYECKHX
anemenToB J.W. MenneneeBa 1 0cCOOEHHOCTH CTpOEHUs aTOMOB. PU3NYECKUE CBOKCTBA

HEMETAJUIOB. AJIIOTpONHS HEMETAUIOB (Ha TpHMepe KHUCIOpoaa, cepbl, docdopa u

yriaeponaa)

2.2

XVMHUYECKHE CBOWCTBA BAXKHEHIIMX HEMETAUIOB (TaJOreHOB, Cepbl, a3otra, ¢docdopa,
yriepoja W KPEeMHHs) M MX COCIUHCHHU (OKCHJIOB, KHCJIOPOJCOIEPIKAIIUX KHUCIIOT,

BOAOPOAHBIX COGHHHCHHﬁ). HpI/IMeHeHI/Ie BaXXHEHIIINX HEMETAJLJIOB U UX COC,Z[I/IHGHI/Iﬁ
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Mertannsl. [lonoxxenue metanoB B llepuoanueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 00OJIOUEK aTOMOB METAJIJIOB.
O6mue ¢usnueckue cBorictBa MeTayioB. CIUlaBbl METAIOB. DJIEKTPOXUMUYECKUHN Psijt

HaHpH)KCHI/Iﬁ MCTAJI1JIOB
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XUMHYECKHUE CBOMCTBA BAXXHEHIIUX METAJUIOB (HATPUM, Kalaui, KaJbI[Ud, MarHuu,
ATIOMUHUH, [IUHK, XpOM, XKelle30, MeJlb) U UX coeAuHeHud. OO0IIme crocoObl MOoMy4eHUs

MCTaJIJIOB. HpI/IMeHCHI/IC MCTAJJIOB B 6I>ITy U TCXHHUKC

2.5

I'eneTnyeckas cBs3b HCOPraHNMYCCKUX BCIICCTB, IIPUHAAJICIKAIIHUX K PAa3JIMYHBIM KJIaCCaM

XUMUS U )KU3HD

3.1

Ponr xumum B oOecreueHUH BKOHOFquCKOﬁ, 3H€pFeTI/IquK0ﬁ n HHHIGBOﬁ
663OHaCHOCTI/I, Pa3sBUTUHN MCIUINHBI. Ilonstue o HAaY4YHBIX MCTOAAX IMO3HAHU BCIICCTB U

XUMHYECKUX PEAKIUI

3.2

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIUNAX [POMBIILICHHOTO IOJXY4YE€HUS
BOKHEMIIMX BEIIECTB. YeENOBEeK B MHUpPE BEIIECTB M MATEPUAIOB: Ba)KHEUILIHME
CTPOMUTEJBHBIE MaTEpHUalbl, KOHCTPYKIHMOHHBIE MAaT€pUAJIbl, KPACKH, CTEKJIO, KEPaMHUKa,
MaTtepualibl IS DJEKTPOHUKH, HAHOMATEpUalibl, OPraHUYECKHME U MHUHEPAIbHBIC

ynoopeHus

3.3

XuMHs U 370pOBbE 4YeJOBEKa: IpaBUjIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuia 0E30MacCHOTO WCIOJIB30BAHUS IPEMApaToB OBITOBONH XUMHH B IOBCEIHEBHON

KHU3HHU




YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

Xumwst. 10 kmace. [M'abpuensa O.C., Octpoymon W.I'., CnaakoB C.A. AKITMOHEPHOE
obmectBo «M3aatenbcTBo «IIpocBemenne» * Xumus. 11 kmace. 'abpuensa O.C.,
OctpoymoB U.I'., CnankoB C.A. AxurionepHoe o61iectBo «M3narenbcTBo
«IIpoceemienre»

METOIUYECKHUE MATEPHUAJIBI IS YUUTEJIA
HNHpOpMaIMOHHO-METOINYECKOE MUCEMO 00 0COOCHHOCTSX MPETIOIaBaHusl y4eOHOTO
npeamera « Xumus» B 2025/2026 yaedbrom roxy https://edsoo.ru/wp-
content/uploads/2025/08/himiya.pdf

- Meronuyeckue peKOMEHIAINH 10 H3y4eHUI0 TeMbl « OKUCIUTEIHHO-
BOCCTAHOBHUTEIbHBIE PEAKIIMK» B MKOJIHHOM Kypce Xxumuu (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_himiya o v_r.pdf

- Y4eOHO-MeTOUIEeCKOe 00eCIIedeHUE TIPOIIECCOB PETOIaBaHNs XUMUH, OMOJIOTHH,
(Gu3MKN Ha yPOBHSIX OCHOBHOT'O OOIIETO M CPEAHETO 0011ero 00pa3oBaHusI C
BKJIFOUEHHUEM JIOTIOJIHUTEILHOIO0 HHXKEHEPHOTO KoMIoHeHTa (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

- bank 3amaHuii 1j1s TEKYIIETro OLICHUBAHUS 110 Y4COHOMY IIpeaMeTy «Xumusy (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/bank zadanij himiya ooo .pdf

- Meronnyeckue peKOMEHIAINH 110 CO3/IaHUI0 KJIACCOB TEXHOJIOTHYECKOTO U
€CTECTBEHHO-HAYYHOTO IPO(UIIeH U KIIACCOB C YIITyOJICHHBIM H3yYeHUEM MaTEeMAaTHKH,
bu3KKY, XUMHUH, OMOJIOTHH B 00I11€00pa30BaTEIbHBIX OPraHU3aAIUIX C UCIIOIB30BAHUEM
UHPPACTPYKTYPHI, CO3IaHHOM B paMKax HAIIMOHAIBHOTO TIpoekTa «O0pa3oBaHme»
(KBanTopuywmsl, [T-xyOb1, Touku pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov tehnol i _en profilej 2025.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
- BUBJIMOTEKA [HOK



