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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oouero ooOpa3oBaHus
pa3paborana Ha ocHoBe DenepanmbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro oO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBiaeHHbIXx B DeaeparbHOM  TOCYAapCTBEHHOM
oOpazoBarenbHOM ctangapte COO, ¢ yu€rom Konneniuu npenojaBanust yaeoHOTO
npenMera «XuMus» B 00pa3oBaTeNbHbIX opranu3zanusx Poccuiickoit denepanuu,
peanu3yoIX OCHOBHbIE 00pa30BaTEIbHbBIE MPOrPAMMbBI, 1 OCHOBHBIX MOJIOKEHUM
«Ctpareruu pasputusa BocnuTanus B Poccuiickoit @enepannu Ha niepuoa a0 2025
roga» (Pacnopsoxenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPEHeSICHUIO
o0mieii crpaTerun 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHA, O0YUAIOMINXCS CPENCTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryainbapie mnojioxkeHus PI'OC COO o B3auMO0OYCIOBIEHHOCTH IIEJICH,
collepKaHMsl, pPe3yNbTaTOB OOy4deHUsT W TpeOOBaHUM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, NOJy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTEeNbHON  OpraHU3allK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)KHUT 3aBEpUIAIONIMM O3TallOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LENOCTHOM CHCTeME XMMHYECKOro O00pa3oBaHUs. OTHU IIEHHOCTU KAacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BEKa, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U TpUpOIHON cpene. Peannsyercss xummuueckoe oOpazoBaHue OOydaromIUXCs Ha
yYpOBHE cpeiHero o011ero 00pa3oBaHus CpeACTBAMH YUEOHOT0 MpeaMeTa «XuMus»,
COZIEp’KaHME M TOCTPOCHUE KOTOPOrO OMNPENENIEHbl B NpOrpaMMe MO XHUMHHU C
y4éToM crenu(puKd HaykKu XUMUM, €€ 3HA4YCHHs] B TMO3HAHUU TPUPOILI U B
MaTepHAIbHOM KM3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENel U MPUHLMIIOB,
XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpeIHero oOILIero
obOpasoBanus B Poccutickoit deneparumu.

XUMHS KaK AJIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAET OCOOYIO POib B
COBPEMEHHOW LMBHJIM3AIMHU, B CO3[JJaHUM HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHKE PALIMOHATILHOTO HAYYHOT'O MBIILLIJIEHUS], B
CO3/IaHUE IIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYXalolleM MHUpE KaK O €JUHCTBE
IPUPOABl M YelIOBEeKa, KOTOpoe (OopMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHUS
BEIIECTBEHHOI'O0 COCTaBa OKPY)KAIOLIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTMH MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS ¢ IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHs CTaJa
HEOThEMJIEMOI YacThbl0 MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUSI KaK Hayka
CO3HMJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlIeHA Ha PEIICHUE
IJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEIOBEUECTBA — ChIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBerctBUM ¢ OOIIMMH LEASMU W MPUHLMIIAMU CPEAHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccer, 6a30BbI yPOBEHB
U3Y4YE€HHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJarommuxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMA, HPOJOJDKECHUS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitolluMu  nipeAMeTa  «XUMHS»  SIBISIIOTCA  0a30BbIE€  KYpChl  —
«Oprannueckas xumus» U «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUSI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HayKHU: CUCTEMA
3HAHUU M0 HEOPraHUYECKOW XUMHH (C BKIIIOYEHUEM 3HAHUW U3 OOIIEeH XUMUU) U
OpraHn4eckon xumuu. PopmMuUpoBaHUE JaHHOM CHUCTEMbBI 3HAHUM IIPU U3YYECHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHMsSI BCETO MHOroo0Opaswus
BEIIECTB HA OCHOBE OOIINUX MOHITHH, 3aKOHOB U TEOPUN XHMHUH.

CrpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEopraHu4veckass XUMHs» copmupoBaHa B MNpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YEHHI0 Yy4eOHOro Marepuasia U o0yclOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHWM Ha  ONPEACIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHH BEIIECTBA
paccMaTpuUBaOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHUH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M JJIEKTPOHHBIX
HpeCTaBICHUN O CTpoeHnH BeecTB. CBeeHHs 00 U3y4aeMbIX B Kypce BEIeCTBax
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJOB /IO CIOXXKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  opraHvMdeckom — XUMHUM  IIOJy4YarOT  pPa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs IEPBOHAYATILHBIC
MPEACTaBICHUS O XUMHUYECKON CBSI3H, KIACCU(DPUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEaKIUN.

[Ton HOBBIM yrjaoMm 3peHHss B Mpeamere «XuMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHHUs
TEOpETHUUECKHid MaTepuan u (AKTOIOTHUECKHE CBEICHHS O BEIIeCTBAaX U
XUMUYeckor peakiuu. Tak, B yacTHocTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEPUOINYECKOr0 3aKOHa C OOIIETEOPETUUYECKUX U METOJ0JIOTMYECKUX MO3ULINH,



INIy0o)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
000011a0111el 10 0OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O Ba)KHEWIIMX BEILECTBAX, UX COCTaBE, CTPOCHMH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX NPOTEKaHUs N0NoJHsIeTcs B Kypcax 10 u 11 kimaccoB anemMeHTaMu
COJIepKaHusl, UMEIOIIMMH KYJIbTYpPOJOTMYECKUN M NPUKIATHON Xapakrep. OTH
3HAaHUSl CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XMMUHU C JIPYTUMH HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEIBHOW U MPAKTHYECKON JEATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY TBOPUECTBA B 00JACTU TEOPHUHU
U IPAKTUYECKUX MPUJIOKEHNN XUMUHU, IOMOTal0T BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX Npo0OJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHUYECKU OCMBICIIMBATh HHPOPMALIMIO U IPUMEHSATD €€ JUIsl TOMOJHEHUS 3HAHUH,
pELIeHHs] MHTEJUIEKTYaIbHBIX M SKCIIEPUMEHTAIIBHBIX HUCCIEA0BAaTENIbCKUX 3a1a4. B
LIEJIOM COJiepKaHuEe Y4eOHOro mpeamera «XHMHUsD» JaHHOTO YPOBHSI M3y4YEHUS
OpPUEHTHPOBAHO Ha (popMHUpOBaHHE y 00YYAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHUMaHusi GMIOoCOPCKUX UAEH, TaKkMX KakK: MaTepHalbHOE EIHMHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOIHBIX SIBICHUN YTEM IKCIIEPUMEHTA
M pEIIeHUs NPOTUBOPEUHA MEXKAY HOBBIMH (aKTaMH U TEOPETUYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PELIEHUH SKOJOTMYECKHUX MPoOIieM, a
Takke mpodseM cOepeKeHUs] IHEPTEeTUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B nmnane pemieHus 3agad4  BOCIHMTAHMS, pAa3BUTUS W COLMAIMA3ALUHU
oOy4Jaromuxcs OPHUHATbIE NPOrpaMMOM MO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COllep)KaHUsI M TOCTPOCHHUS TMpeAMeTa MPeAyCMaTpuBalOT  (OPMUPOBAHUE
YHHUBEpCAJIbHbIX YU€OHBIX JEUCTBUMN, UMEIOIINX 0a30BO€ 3HAYEHHE ISl pa3IMUHbIX
BUJIOB JIEATEIHLHOCTH: pEIIeHUs TpoOJieM, TOWCKa, aHaim3a U 00paboTKH
uHpoOpMalMi, HEOOXOAMMBIX [JIi MPUOOPETEHUs OIbITa MPAKTHYECKOW U
UCCJIeIOBATEIbCKOM JIEATEIbHOCTH, 3aHUMAIOIIE Ba)XHOE MECTO B TMO3HAHUHU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOI'O OOILETro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHEr0 00LIEero 0Opa3oBaHus, IPU ONpeIeICHUN
COJEPKATEIIbHOM XapaKTEpUCTUKU IIeJiel M3y4YeHUs IpeAMETa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKOM HayKH Kak 00JJACTM COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHYECKOU
NESTENbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTyphl. C
METOAMYECKON TOYKM 3pPEHMsI TaKOM IOJXOJ K OIPENEICHHUI0 LEeIeH H3ydeHUs
IpeIMETa SABJISIETCS BIIOJIHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUsl TJIaBHBIMHM LEISIMU W3Y4YEHHUS MpeaMmeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBRISAIOTCS:

e (opmMupoBaHHEe CHUCTEMBbl XUMHUYECKUX 3HAHUH Kak  BaKHEHIIeH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeXKaT KIIOUEBble MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOEHUE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011eH1 I MUPOBO33pEHUYECKOr0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX
pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHUSA
BEIIECTB U XUMUYECKHUX PEAKIINM, HEOOXOIMMBIX /I NPUOOPETEHUS YMEHU
OpUEHTUPOBAThCA B MHPE BEUIECTB M XUMHUYECKUX SIBIICHUI, UMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUUECKON U TIOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB AECATEIBHOCTHU, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOr0 JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30macHOro O0paIleHus ¢ BEIICCTBAMH.

Hapsiny ¢ aTuM, conepkaresibHasi XapaKTepUCTUKaA LEeJeH U 3a/1ad U3y4CHHs
npeMeTa B IporpaMme Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU C
HOBBIMHM TIPHOPUTETAMHU B CHUCTEME cpeaHero odmiero obpa3oBanus. CeronHs B
NpPEoIaBaHuK XUMHUHU B OOJIbILIEH CTETIEHU OTAAETCS MPEANOYTEHNE IPAKTHUECKON
KOMIIOHEHTE COJEpKaHUsl OOy4eHMs, OPUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliM, BIIAJICIOIEI0 HE HaObopoMm
3HaHWM, a (PYHKIIMOHANBHON TPAaMOTHOCTBIO, TO €CTh CIOCO0AMHU U YMEHUSIMHU
AKTUBHOI'O MOJYyYECHUS 3HAHUW U MPUMEHEHHUS UX B PEATbHOM KU3HU JJIsSI PEIICHUS
NPAKTUYECKUX 3a]a4.

B cBsi3u ¢ 3TUM npu U3ydeHUH IpeaMeTa «XUMUsS» JOMUHUPYIOLee 3HaUeHIE
IPUOOPETAIOT TaKKE IEH U 3a7a4d, KaK:

aganTamys 00yJarolmuXxcs K YCJIOBHSIM JIMHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
(opMHUpOBaHME  HHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMo00OpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue |y OOYyYarOmMXCSl  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMITIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JMJIS Pa3IMYHbIX BHUOB
JIESITENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHaim3a U 00paboTKH HH(OpMAIUH,
HEOOXOAMMBIX JJIsl IPUOOPETEHNUS OMBITA AEITENbHOCTH, KOTOpas 3aHUMAeT BaXKHOE
MECTO B TMO3HAHMU XHMHH, a TaKKe ISl OLEHKU C TMO3MIMI 3KOIOTHYeCcKOn
0e30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB HA OPTraHU3M
YeJI0BEKA U PUPOJIHYIO CPENY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00y4YaroIUXCs: CIOCOOHOCTH CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XMMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsi TIOMCKA U aHajau3a y4yeOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMAIMU XUMHUYECKOT0 COJEPKAHMS;

dbopMUpoOBaHUE U pa3BUTHE Y 00YYaIOUIUXCSI ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydarommxcsa YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUHM TJIOOAIBHBIX MPOOIeM
pPalMOHAIBHOT'O MPUPOIONOIb30BAHMS, OMOIHEHUSI SHEPIE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a Takke NPUOOpPETEHUs OIbITa
UCTIOJIb30BaHUS TOTYYEHHBIX 3HAHWUW JJIs TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYyalUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMHU.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS TpPeAMET «XHUMHUSI»
0a30BOr0 ypOBHSI BXOJIUT B COCTaB IpeIMeTHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
PEAMETHI.

OO6miee 4ynciao YacoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUH, HA 0230BOM YpPOBHE
cpenHero odiero oopazoBanus, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 gaca (1 gac B Heelno0).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpeaMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHMYECKHUX
coenuuenuii A. M. bytieposa, e€ ocHoBHBIE On0KeHUsA. CTPYKTYpHBIE (hOPMYITBI
OpPraHWYECKMX BemecTB. lomMonorusa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuKalu OpraHuyecKkux BemiecTB. HoMeHkmnatypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAXKHEHIIINUX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepUalaMUi Ha UX OCHOBE,
MOJIETMPOBAHUE MOJEKYJI OPraHWYECKHUX BEIIECTB, HAOIIOACHUE U OIKMCAHUE
JEMOHCTPALMOHHBIX OINBITOB [0 MPEBPAMICHUI0 OPTaHUYECKUX BEIIECTB IPHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuMy 3aMelleHHs] U TOPEHHs), HAXOXKIEHUE B MPUPOJE, MOIyYeHUEe H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PSAA. DTHUIIEH U IPONUIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHMS, TAJOTC€HUPOBAHUS, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U PUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHrne CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MPOCTEMIINKA NPEICTaBUTENb AJKHUHOB: COCTaB, CTPOCHHE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA (peakuuu THAPUPOBAHUS, rajlOr€HUPOBAHMS, TUApPATALIUH,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE W NMPUMEHEHUe. Tonyon:
cocmae, cmpoeHue, (uauueckue U  XuMudeckue  ceolicmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumeHerue. TOKCUYHOCTb apEHOB.



I'eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIJIEKANUMA K Pa3IMYHBIM
KJIacCaM.

[IpuponHble MCTOYHUKM YrieBOAOPOAOB. lIpupoaHpii ra3 W MOIyTHBIE
HedTsHbie Ta3pl. HedTs m €€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHMs BEUIECTB M MX IPEBPAILCHUMN:
O3HaKOMJIEHHE C 00pa3laMu IIacTMacC, Kay4yKOB U pe3uHbI, Kojuiekuuu «HepTp»
U «YTOJIb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HOIPOU3BOIHBIX,
NpOBEJCHUE NPAKTUUECKON PaOOThI: MOTYyUYEHHUE F3TUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,

KOJIMYECTBA UCXOJHOI0O BEIIECTBA WIM NPOAYKTA peaklMM 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucnopoaconepxaimue oprannyeckue CoeANHEHHU

[IpenensHple OQHOATOMHBIE COUPTBL. METAaHOI W 3TAHOJN: CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJljlaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXITY
MOJIEKYJIAMU CITUPTOB. JIeCTBUE METaHOIA U 3TAHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroaromMHsle  COMPTHL. ODTWICHIJIMKOAb W  TJIMUEPHH: CTPOCHHE,
¢u3nyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJEIHCTBHE CO UIEIOYHBIMU
METaJJIaMH, KauyeCTBEHHAs peakUuss Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBUE Ha
OpraHu3M 4enoBeka. [[pumenenne riauuepuHa v STUIIEHTJIMKOIIS.

@deHoJ: CTPOCHHME MOJEKYIbl, (QU3NYECKHEe M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue genona.

Anpnerunpl U kemouvl. DopManmpaerui, AUETAIBAEIHA:  CTPOEHUE,
(¢u3nyeckre M XMMUYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS U BOCCTAaHOBIICHMS,
KauyeCTBEHHBIE PEAKIUN), OTYyYEHUE U IPUMEHEHHE.

OaHOOCHOBHBIE ITpeiebHbIe KApOOHOBBIE KUCIOTHL. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTpOEHHUE, (hU3HuecKre U XMMUYECKHe CBOIMCTBa (CBOICTBa, 00LIME IS
KJ1acca KUCJOT, peakius 3TepuduKanum), noiryyeHue u npumenenue. CreapuHoBast
U OJIEMHOBAsl KUCIIOTHI KAaK IMPEICTAaBUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JIEHCTBHE.

Cnoxuble >(QHUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCJIOT. [mmponus
cnoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBogel: cocraB, KjaccUUKalMs ~ yriaeBoAoB  (MOHO-, JHU- U
nojucaxapuabl). [moko3a — mpocTelmuii MOHOCaxapu: OCOOEHHOCTH CTPOEHUS



MOJIEKYJIbI, PU3UYECKHUE U XUMUYECKHUE CBOMCTRA (B3aUMOICHCTBUE C THIPOKCUIOM
meau(ll), okucnenre aMmMruayHbIM PacTBOPOM okcua cepedpa(l), BocctaHOBIEHUE,
Opo>KeHHE TITI0KO03bI), HAX0XKACHHE B IPUPOJIE, TPUMEHEHUE, OUOIorndecKast poJib.
®orocuHre3. DpyKTo3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nonumepsl. CTpoeHHne Kpaxmana u
newtono3bl.  du3nueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THApPONIH3,
KaueCTBEHHAs PEAKIIHsI C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB U HX NPEBpallCHUN:
MpOBEJCHUE, HAOIIOJICHUE U ONMUCAHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, Ka4E€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE ITaHOJa
okcugom Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJEUCTBUE TIUIEPUHA C
ruapokcuaom meau(ll)), anpaerunoB (OKMCICHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) m runpoxcugom wmenu(ll), B3aumopeiicTBue Kpaxmana € HOAOM),
IPOBE/ICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncnenuss mo ypaBHEHMIO XUMHUYECKOM peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOI'O BEIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHHIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A3oTcojiepxKalme OpraHMuecKrue COeIMHEHMUS.

AMMHOKHUCTIOTHI Kak am(pOoTepHbIe OpraHnyeckue coenHenus. dusnyeckue u
XUMHUYECKHUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMepe riauiuHa). buosnorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJIpHbIE coenuHeHud. [lepBuuHnas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, ICHATypalys, KAYeCTBEHHbIC PEAKIIUU Ha OCNKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HMX NPEBpALICHUN:
HAOJIFOICHUE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JEHATYpaIusi OEIKOB MPU
HArpeBaHUHU, LIBETHBIC PEAKIIUU OETIKOB.

BbicokoMoieKyJIsipHbIe COeIUHEHUS]

OCHOBHbBIE€ MOHSATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUM —
NOJIMMEPU3ALIMS U TTOJIMKOHEHCALIHS.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W HMX MPEBpALICHUN:
O03HAKOMJIEHHE C 00pa3laMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOW XUMHUHU B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUE KakK OOIIMUX ECTECTBEHHO-



HAyYHBIX TOHSATHHA, TaK W TIOHATHH, SBJSIONIAXCS CHUCTEMHBIMH IS OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IHKIIA.

OO6mire ecTeCTBEHHO-HAYYHBIEC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiacCcu(UKaIus, MepruoJuIHOCTh, HAOIIOICHHE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

Odwuszuka: Martepusi, DOHEprusi, Macca, aTroM, OJJIGKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U CIUHUAIIB UX U3MEPCHHUS.

buonorus: kierka, opranusMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOIOTMYECKH AaKTHUBHBIC BemlecTBa (OCNKH, YTIIEBOIBI, JKHUPHI,
dbepMeHTHI).

['eorpadus: MuHEpaIBl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHONMOTHsA: THUIIEBBIE MPOAYKTHI, OCHOBHI PAIMOHATBLHOTO THTAHUS,
MOTOIINE CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE TIPENapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMHHU

XUMHUYECKHM dleMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeesieHus] 3JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DICKTPOHHASI KOHPUTypalrs aTOMOB.

[lepnognueckuii 3aKoH u llepruonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NepUOAMYECKOro 3akoHa M llepmonnueckoi cucTeMbl
xuMu4deckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpyIIaM U MNepHOAaM.
3HaueHUE NEPUOINIECKOr0 3aKOHA B PA3BUTHHU HAYKHU.

Crtpoenue BemiecTBa. XHMHYECKash CBS3b. BHAbl XHMHYECKOM CBSI3U
(KOBaJICHTHAsl HEMOJSPHAsl M MOJISIpHAs, WUOHHAs, MeTaindyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBA3M (OOMEHHBIA W JOHOPHO-
aKuentopHslil). Bomopomanas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenp okucneHus. IOHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIPDHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIA KPUCTAINIMUECKON PEIIETKY.



[Tonsate o nucnepcHbIXx cucTemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 105151 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHUH. Homenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBSA3b HEOPraHUYECKHUX BEIECTB,
MPUHAISKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumnueckass — peaknus.  Kiaccudukanus — XMMHUYeCKMX — peakuuil B
HEOPraHMYE€CKON M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS FHEPTUU NMPU XUMHUUECKUX PEAKIIHSIX.

CKOpoCTh peakluy, e€ 3aBUCUMOCTh OT paznudHbIX (pakTopoB. OOpaTUMbIe
peakiuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSIOIIME HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTnyeckas aucconuanus. CuiabHble U cnadblie anekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIasl, HEUTpaIbHAas, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpalCHUN:
neMoHcTpanus Tadnul «llepronuueckas cucremMa Xxumudeckux snementos 1. .
MenneneeBa», U3ydeHUE MoOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOII0JACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEPOKCUIA
BOAOpOJa B MPUCYTCTBUM KaTaau3aTopa, ONPEJEICHUE CPelibl pACTBOPOB BEILIECTB
C MMOMOIIBIO0 YHUBEPCATIBLHOI'0 MHANKATOPA, PEAKIIMU HOHHOTO 0OMEHA), TPOBEACHUE
paKTUUEeCKO paboThl «BiusHue pa3inuHbix (akTOpOB HA CKOPOCTh XUMHUECKON
peakuum».

PacuérHnble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKHUX pEaKkluid, B TOM YHCIIEC
TEPMOXHUMUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHATHS «MACCOBAS 10JIA
BEILECTBAY.

Heopranuuyeckast Xumust

Hemeramner. Ilonoxxenue HemetaiuioB B llepuoguueckor  cucreme
xumuuyeckux asneMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
@u3nuecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETA/IOB (TaJIOTE€HOB, CEPhI, a30Ta,
dochopa, yriaepoma W KpeMHUS) W HX  COCIAMHEHUH  (OKCHJOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOAHBIX COSAUHEHUN).

[IprmeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramibl. [lonoxenue merannoB B llepuognueckoit cUCTEME XUMHYECKUX
anemeHToB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OOmume ¢gusznyeckue cBorcTBa MeTamuioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.



XUMHUYECKHE CBOWCTBA Ba)XXKHEHUIIUX METAJIOB (HATPUM, KaJIUid, KaJbIIHM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJI€30, Me/Ib) U UX COCTUHCHUI.

OOGuue crocoObl moydeHuss MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILLCHUN:
U3y4eHHEe KOJUIeKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/7a4, HAONIOJeHHEe M ONHCaHHE JIEMOHCTPAIlMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUIA ATIOMHUHHUS C PacTBOpamu
KHUCJIOT U IeJI0Yel, KaUeCTBEHHbIE PEAKIIMU HAa KaTHOHBI METAJLJIOB).

Pacuérunle 3a1aun.

Pacuérpl mMaccel BemiecTBa WM 00OBbEMA ra3oB 10 M3BECTHOMY KOJIHMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOrO U3 YYaCTBYIOIIUMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOeCH€YEeHHH SKOJIOTHYECKON, SHEPTreTUYECKOM W MUIIEBOU
0€30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIICHHOTO
MOJTYYEHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIHOHHBIC MAaTEpUalIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUAIIbl JJId 3JCKTPOHUKH, HAHOMATE€pHUasbl, OPraHUYECKUE M MHUHEPAJIbHBIC
ya00peHus.

XuMHUsS W 3I0pOBbE YEIIOBEKA: IMPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBujia 0€30MacHOr0 UCIOIH30BAHUS MTpErapaToB OLITOBOM XUMHUH B
ITOBCETHEBHOM KU3HM.

MexnpeaMeTHbIe CBS3H.

Peanuzanmst  MeXNpeAMETHBIX  CBs3ed NOpU  H3ydyeHUH oOmed u
HEeOpraHnyeckoi XumMuu B 11 Kiacce OCyIIEeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TOHSATUM, SBISIIOLUIUXCS
CHUCTEMHBIMHM JIJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOuue ecTeCTBEHHO-HAy4YHbIEe TOHSTHSA: HAy4YHBIM (pakT, rumore3a, 3aKoH,
TEOpHs, aHajau3, CHUHTE3, Kiaccupukamus, IEepUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJAECINPOBAHNUE, U3MEPEHHUE, SIBIICHHUE.

®dusuKa: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOIl, PAIMOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSTHHE BEIIeCTBA, (PM3UYCCKUE BEITUYMHBI M SIUHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, JKOcHCTeMa, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHbIE TOPOABI, TOJE3HbIE UCKOMAEMbIe, TOILIHBO,
pecypehl.

Texuonmorus: XuMu4ecKasi MPOMBIIIIEHHOCTh, METALTypIHs, MPOU3BOACTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOACTBO, MHINEBAs
OPOMBILIUIEHHOCTb,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETUYECKUX MpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IINITAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TIPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPpaMM CPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeaMETHbIM M MpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM st
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpenMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

1[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaronimxcsi PYKOBOJICTBOBAaThHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHUs;

HaJIM4Yue MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
€U U CTPOUTH )KU3HECHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeamMera «XHUMHS» JIOCTUTalTCA B
€IUHCTBE Y4YeOHOM U BOCMHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMH, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJleaJaMu POCCUHCKOTO TPaXXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  MOBEACHUSA, CIOCOOCTBYIOIIMMHM  Ipolieccam
CaMOITO3HAHUS, CaMOpPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTHU
o0yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B OOIIECTBE IEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEM,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU ACSITEIbHOCTHU MPU CO3/IaHUH Y4EOHBIX
IIPOEKTOB, PEILICHUN YUYE€OHBIX U MO3HABATENbHbBIX 33/1a4, BHIMOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHUMAaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUA, JOTHKY U
apryMEHTBI IPYruX MPU aHAIHM3€E PA3JIUYHBIX BUJAOB YUEOHOU AESITENbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

LEHHOCTHOI'O OTHOLIEHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTCUYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHYECKOTrO
IPUMEHEHUS] XMMHH, OCO3HAHUS TOrO, YTO AOCTH)KEHHUS HAYKU €CTh PE3YNbTaT
JUINTENbHBIX ~ HAOMIOJEHUHN, KpPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
HNOCTOSIHHOT'O TPY/Ja YYEHBIX U MPAKTHKOB;

MHTEpECa U M03HABATENIbHBIX MOTHUBOB B MOJIYYEHHUH U MTOCJIEIYIOLIEM aHAIIN3E
uH(GOpMAIIK O MEPEAOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOT0 IIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE U MOCTYNKH CBOMX TOBApPHILEH C
NO3UIMHA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYTNKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

NOHMMaHUsl ULEHHOCTEH 310poBOro u Oe3omacHoro o0pasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOro/ieHrss TpaBui O€30MacHOro OOpaleHusi C BEIIECTBAMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUSl UEHHOCTH TPaBWI HMHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOACH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATHUS BPEAHBIX NMPUBBIUEK (yMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BATEIbCKON
NEATENTbHOCTH, OONIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JAPYrUX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YyacTHE€ B PEUICHWH NPaKTUYECKUX 3a]ay
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YuCJie Ha OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUH TI0 XUMHUH;

YBOKEHUSA K TPYAY, JIOASM TPYJa U pe3ysibTaTaM TPYAOBOH JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 7K0J10rH4eCKOro BOCIIMTAHUS:

AKOJIOTMUECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJIOTMYECKUX TMPOOJieM, BIUSHUS
3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHONU U COLIMATIBHON CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUH IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
NPUPOAHON Cpele, YMEHHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC 3KOJIOTHUYCCKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U NMPETOTBPAIATh UX;

HaJIMYUsl pa3BUTOrO HKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa NeSTeNTbHOCTU AKOJIOTUYECKOMN HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO IPOTHUBOCTOSTH  MJICOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHeUM(PUKA XUMHUM KaK HayKH, OCO3HaHUS €€ poiu B
dbopMHUPOBAaHUY PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
IpeACTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH TMpodJieM COXpaHEHUs
IPUPOTHOT'O PAaBHOBECHS;

yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JJIsI COBPEMEHHOM
IMBWIN3ALMN: B €€ TYMAaHUCTUYECKON HAITPABIIEHHOCTH U BaYKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepualbHOW KYJbTYPhl, pEHIEHUH TJI00abHBIX IPoOJIeM
YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOW, DHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIMIIMHBI, 00ECTICUEHUU YCIOBUU
YCIEITHOTO TPY/Ja U IKOJIOTUYECKH KOM(OPTHOM XKM3HH KaXA0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH: TIOHMMAaHUSA CYIIHOCTA METOJI0B
MO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJIydyaeMble 3HAHUS VISl aHallM3a U OOBSICHEHUS SIBIICHUM OKPYXKAOIIEro MUpa U



MIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIelaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMCIOIIIUXCSI JJAHHBIX C IENIBIO MMOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus mpoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENIbCKOM IeATEeIIhHOCTH;

TOTOBHOCTM Y  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWWA TIO0 XUMHH B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSMH;

MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrHoHaTbHON
JeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ynbTaThl OCBOCHUS yuyeOHOro mpeaMera «XuMus» Ha
YPOBHE CpeAHero o0uiero o0pa3oBaHus BKIHOYAIOT:

3HAQYUMBbIE  JUIS dbopMUpOBaHUS  MHUPOBO33PEHUS oOy4aromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAKAIOLINE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPIHUsl, SBJICHUE,
poLecc, CUCTEMa, HayYHbI (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEIOBaHUE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCalbHble yueOHblEe JeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHHKATHUBHbIE,

PETYISTUBHBIE), o0ecreunBaroIne (dbopmHpoBaHue (yHKLIHOHAIBHOM
IPAaMOTHOCTH U COLIMATBHON KOMIETEHIIUU 00 y4aroIINXCs;
CIIOCOOHOCTH o0yyarouxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE y4eOHbIE
JEUCTBHS B ITO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.

MeranpenMeTHble PE3yiabTaThl OTPAXAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4e€OHBIMU  II03HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryISITUBHBIMU
JNEHUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 0a30BbIe JIOTHYECKUE IeiiCTBHS:

CaMOCTOSITENNFHO ~ (OPMYNIHPOBATH W aKTyaldU3UpoOBaTh  MpoOIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEAENATh LEIU JEATEINbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH UX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C IIOCTABIECHHBIMHU LIEIIAMU;

UCITONIB30BaTh NPHU OCBOCHUM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJIEJISITh XAPAKTEPHBIE NPU3HAKU TOHATHUN M YCTAHABJIMBATh MX B3aMMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTJAEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUSI U KPUTEpUU [UJIs KIaccU(UKAIMK BEIIECTB M
XAMHUYECKHUX PEaKIUM;

YCTaHABJIMBATh MPUYUHHO-CIEIACTBEHHBIC CBSI3M MEXKIY HU3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CUMBOII) AJIEMEHTa, XuMU4Yeckas (popmyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElIeHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHSTh
HA3BaHHbBIE MOJEIbHBIE MTPEACTABICHUS JJIsI BBISBIICHHS XapaKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUi.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOrO MO3HAHUSA BEUIECTB U XUMHUUYECKHX
peaKIu;

(dbopMynHpOBaTh 1ETU U 33/1a4U UCCIICIOBAHUS, UCIIOIH30BATh MIOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHS HAOJIIOAATh 32 XOJI0M
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
0000111eHHS 1 BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEAOBAHMS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM HCCIEeOBATEIbCKOM W MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB PELICHHUS MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B
MO3HAHUS.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGPoOpMau (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHBIC TOCOOMS,
pecypcel MHTEepHETa), aHanM3upoBaTh MH(YOPMAIUIO PA3IMYHBIX BUIOB U (GOpM
MPECTABIICHUS, KPUTHUYECKHU OLICHHBATh eé JIOCTOBEPHOCTH 51
HEIIPOTUBOPEYUBOCTD;



(GopMynHpoOBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI MPU MOUCKE H
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU pabOTE C XMMUYECKOM
uHpopMaleil: MPUMEHATh MEXNpeaMeTHble ((pU3MUecCKue U MaTeMaTUYECKHUeE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgBjajieHNe YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIAeMOM TEMbI B XO/I€ JUaiora u/win
JUCKYCCUH,  BBICKa3bIBaTh  WaAeH, (OPMYIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIME pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BHIIOJHEHUU
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONW pabOThl MO HCCIIEIOBAaHUIO CBOWCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIECNOBAHUNA IMYTEM COTrJIACOBAHUSA MO3UIMKA B
X0/1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OBiaeHne yHMBEPCAJIbHBIMY PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSITEJIHO ITUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblil  aNrOpUTM JEUCTBHM TIPH
BBITIOJTHEHWN YYeOHBIX U HCCIIENIOBATEIbCKUX 3a7ad, BBIOMpaTh Haumbolee
3¢ }eKkTUBHBIN crocod HMX peuieHuss ¢ YYETOM TMOJYyYEHHMsS] HOBBIX 3HAHUU O
BEII[ECTBAX M XUMHUYECKUX PEAKIIUAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOaHaIn3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU IPUPO/IBI,



B (GOpPMHUPOBAHUU MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIMOHATBHOU
IPaAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs MPAKTUYECKUX 3a7a4 U IKOJOTHUECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MIPUPOTHOM cpejie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHM, KOTOpas  BKIIFOYAET:
OCHOBOMOJIAraloline TMOHATHS (XMMHUYECKUW DIIEMEHT, aToM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpali€éHHas), MOJb, MOJISIpHAsS
Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNeT, yHKITMOHAIbHAS TPYIINA, paIuKall,
WU30MEpHs, U30MEPBL, TOMOJIOTHYECKUI Psi, TOMOJIOTH, YIJIEBOJLOPOIBI, KUCIOPOI U
a30TCOAEPXKAIINE COCOUHEHHS, MOHOMEp, I[OJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN A3bIK XWMHHU; MHUPOBO33PEHUYECKHUE 3HAHMS,
JeXallue B OCHOBE IOHMMaHUsA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCIIOIH30BAHWN BAXKHEUITNX OPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHUS IPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COEAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIst
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMyn OpPraHMYECKHUX BEMIECTB W YPaBHEHUH XHUMHYECKUX PEaKIui,
V3TOTABJIMBATh MOJIEIM MOJIEKYJI OPraHWYECKUX BEHIECTB I WUIKOCTPAIMU HX
XMMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIWBATH MPUHAJJIC)KHOCTh H3YyUEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K ONPEAECIEHHOMY
KJIaccy/Tpynne COoeAMHEHU (yriaeBOAOPOIbl, KHUCIOPOJA M a30TCOAEp KaIlne
COCIMHEHUs, BBICOKOMOJICKYJIIPHBbIC COCIWHEHMsI), JaBaThb WM Ha3BaHUS IO
cuctematudeckoit Homenknarype (IUPAC), a takxe NpHBOIWTH TPUBHAIIbHBIC
HA3BaHUS OT/AEJbHBIX OPraHMYECKUX BEUIECTB (ITWIEH, MPOMWIECH, AllETUJIEH,
STUJICHTJIMKOJb, TIULEpUH, (peHomn, (opmanbiaeruj, areTranbAerusl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIJIOTa, OJIEMHOBAsA KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TII0K034,
bpykTO3a, Kpaxmal, IeJTI003a, TJIUIUH);

c(OpMHPOBAHHOCTh yMEHHS OMNPEACNIATh BHUABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. bytiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUs; 3aKOH COXPAaHEHHs MacChl BELIECTB;



c(hopMUPOBAHHOCTb YMEHUMN XapaKTEpHU30BaTh COCTaB, CTPOEHUE, PU3UUECKUE
U XHMHYECKHE CBOMCTBA THUIUYHBIX TIPEJICTABUTEICH pPa3IMYHBIX KJIACCOB
OpraHUYeCcKUX BeIlecTB (METaH, 3TaH, STUIEH, MPONWIEH, alleTuiIeH, OyraaueH-1,3,
MeTwiOyTaauen-1,3, 6eH3051, METaHOJI, 3TAHOI, STUJIICHTIIUKOIb, TIUIEPUH, PEHOI,
aleTanbJeru, MypaBblHasi U YKCYCHasl KUCJIOThI, TJIIOK03a, KpaxMmal, [eJUT003a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PpEAKIMH C MCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpMYII;

c(hOpMUPOBAHHOCTb YMEHHUSI XapaKTEpU30BaTh UCTOUYHUKHU YTIE€BOJOPOJTHOTO
CBIpbs (HEDTh, MPUPOIHBINA Ia3, YIoJib), CIIOCOOBI UX MEPEPAOOTKHU U MPAKTHIECKOE
IpUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKHM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU MPOAYKTa
peaKiMu Mo U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHM BIIAJIETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, HCIIOIb3YEMbIX B XUMUU TPU U3YUCHUU BEIICCTB U
XUMHUYECKUX SABJICHUN (HaOI0/IeHre, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMUYECKUE 3HAHWS IS TPUHSATUS PEIICHUNA B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATh MpaBUIIa MOJIb30BAHUS XUMHUUECKOM
NOCYZ0M ¥ JTabOpaTOPHBIM OOOpYIOBaHWMEM, a TaKXKe TMpaBHIIa OOpaIeHUs C
BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHUH TUIAHUPOBAaTh W BBIMIOJHATh XWMUYECKHM
AKCTIEPUMEHT (TIPEeBpaIlleHNs] OPTaHUYECKUX BEIIECTB MPU HATPEBAHUHU, TIOTyUEHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPTaHUYECKUX BEIIECTB,
JeHaTypaIys OSIKOB MTPH HAarpEBaHWH, IBETHBIC PEAKIIUN OCITKOB) B COOTBETCTBUH
C TmMpaBWIaMd TEXHUKH O€30MaCHOCTH TpU OOpalIeHHH C BEIIECTBAMU U
7a00paTOpHBIM ~ O0OPYIOBAHHWEM, TMPEACTABIATh PE3YJIbTAThl  XUMHUYECKOTO
JKcliepuMeHTa B (OpMe 3amHMcH YpaBHEHUM COOTBETCTBYIOLIMX pEaKLHMil u
(dbopMyIHpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHPOpMAITNIO, TOJNYYaeMyl) U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOU
uHpopmaruu, IHTepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COOJIIOAATh  MpaBUjia  DKOJOTUYECKH
1[eJIeCO00pa3HOro0 TOBEJAEHUSI B OBITY W TPYAOBOM JEATENHHOCTH B LEISAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpYKarOUIEH MPUPOAHOM Cpelibl, OCO3HABATh



OITACHOCTh BO3J/ICHCTBHUS HA XUBBIC OPTaHU3MBI OMPENCIEHHBIX OPTaHUYCCKUX
BEIECTB, MOHUMas cMmbicia Tokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIECHUS] M TMPEJOTBPAICHUS WX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YeII0BEKa;

U1 00YYarOIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3/I0POBBS: YMEHHUE
NPUMEHSATh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKHX SIBJICHUH;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYYalOIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUsI Kypca «OOmass u HeopraHudeckas
XUMHUS» OTPaXKaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B IIO3HAHUU SIBIICHUU ITPUPOJIBI,
B (QOpMUPOBAHUU MBIIUICHUS M KYJIbTYpPbl JHUYHOCTH, €€ (YHKIIMOHAIHHOM
IPaMOTHOCTH, HEOOXOIUMOM JJIsl PEelIeHUs] MPAaKTHUECKUX 3a7ad U HKOJIOTMYECKU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHMM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUI 3JIEMEHT, aToM, u3orom, S-, p-, O-
AIIEKTPOHHBIE OpOUTANM aTOMOB, HOH, MOJEKYyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCIICHUS, XUMUYECKAsI CBSA3b
(KOBaJICHTHAsI, HOHHAsA, METAJUIMYECKas, BOAOPO/IHAS ), KpUCTAJUIMUECKas pelérka,
TUNBl XUMUYECKUX  PEAKLMH, PaCTBOpP, DJIEKTPOJIMUTBI,  HEIJIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT AUCCOLMALIAS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON pPEAKUUU, XUMUYECKOE DPABHOBECHE); TEOPUHM M 3aKOHBI (TEopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckuil 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHMsI MACChl BEIIECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS dHEPTUU
0P XUMHUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUM,
MUPOBO33PDEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE NOHUMAHMS TNPUYMHHOCTH M
CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (PAKTOJIOrMUYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€3011aCHOM MCTOJIb30BAHUH BaKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUUECKON JACATEIbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEpHbIE MNPU3HAKUA MOHSATHUMH,
YCTaHABIIMBaTh WX B3aUMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA IMPU
OIMCAaHNUU HEOPTAaHUYECKUX BEIIECTB U UX IIPEBPALCHUN;

c(OpMUPOBAHHOCTh YMEHHMHM HCIOJIB30BAaTh XHMHUYECKYIO CHMBOJIUKY JJIs
coctaBieHHss (OpPMYJ BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKLUH,



cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACIbHBIX
HEOPraHMYECKUX BeEIIEeCTB (yrapHblii Ta3, YrJIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBASI COMA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OIPEACIATh BaJCHTHOCTD U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJI€HTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPO/HASI) B COCUHEHUSAX, TUII
KPUCTAJJIMYECKOW PEHIETKHM KOHKPETHOrO BEILIECTBa (aTOMHAs, MOJICKYJISIpHas,
MOHHAs, METAJUTMYECKasl), XapaKkTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCOUHECHHUM,

c(hOpMHPOBAHHOCTh YMEHUU yCTaHaBJINBaTh IPUHALIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K OMNPENeIEHHOMY Kiaccy/Tpymrme
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBLI MU HEMETaJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbIE THIPOKCHUIbI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa [l.
N. MenpeneeBa u 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO0, O0BICHUTEIHHYIO
Y TIPOrHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CHUCTEMBI
xumudeckux snementoB JI. M. MeHneneeBa, WCHONb3ys MOHATHA «S-, P-, O-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMMUYECKHX AJIEMEHTOB UM WX COCJAMHEHUN IO TepuoaaMm u
rpynmnam [lepuoaudeckon cucTemMbl XUuMUYECKUX 3J1eMeHTOB JI. Y. Meneneena;

c(hOpMHPOBAHHOCTh YMEHHU  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBA HEOPraHMYECKUX BEUIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE TEHETHMUECKOM CBSI3M MEXIYy HEOPraHUYECKUMU
BELIECTBAMU C IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3JIMUHbIM TPU3HAKaM (YUCIYy U COCTaBY pPEarupyrolliux BEIIECTB, TEIIOBOMY
s dexTy peakiuu, U3MEHEHHIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, OOpPaTUMOCTHU
peaKkuu, y4acTHIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHHI COCTABJIATh YPAaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TIOJIHBIE U COKpAIlIEHHBIC YPABHEHUS pPeaKIMii MIOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKLIHUH UAYT OO KOHIA;

c(OpMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIMH, TMOATBEPIKIAIOIIHNE
KAUeCTBEHHBI COCTAaB pPA3JUYHBIX HEOPraHUYECKUX BEIECTB, PACIO3HABATH
OTMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX
BEIECTB;



c(OpMHPOBAHHOCTh YMEHHMI  pacCKpbIBaTh  CYIIHOCTb  OKHCIHMTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOIro OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaklMH OT Pa3audHbIX (PAKTOPOB; XAPAKTEP CMEUIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHelHero Bo3aeiictsus (nmpuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JeKallie B OCHOBE MPOMBILUIEHHOIO MOJYyYEHHsI CEPHOM KHCIOThI, aMMHaKa, a
TaK)ke C(OPMUPOBAHHOCTHh MPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMHUYECKOr O MPOU3BOJICTBA;

c(OPMUPOBAHHOCTb YMEHHUI MPOBOJIUTH BBIUKCIEHHUS C HCIIOJIb30BAHUEM
HOHSITHS «MAacCOBas 10JIs BELIECTBA B paCTBOPE», 00bEMHBIX OTHOLLICHU Ta30B MPU
XUMHUYECKUX PEAKIMSAX, MAacChl BEUIECTBA WM 00bEMA Tra30B MO H3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIHUX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUN;

c(hOpMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUJIA MOJIH30BAHUS XUMUYECKOM
nocyiol M JabOpaTOpHbIM O00OpYyJOBaHMEM, a TaKXe IpaBuwia OOpallleHus C
BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBINOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBINOJHATh XHUMUYECKHM
HKCIIEPUMEHT (Pa3JIoKEHHE MEPOKCHJIa BOAOPOAA B MPUCYTCTBUM KaTalu3aropa,
ONpPEEIIEHHE CpeAbl PAcTBOPOB BEIIECTB C IMOMOULIbIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3NUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOH pEeakuuHu,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHbIE pEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPHI-AHUOHBI, HA KaTUOH aMMOHMS, PEIIECHHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
temMaM «Mertamis» u «Hemeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0€30MacHOCTH MPHU OOPAILEHHUH C BEIIECTBAMU U JJA0OPATOPHBIM 000pPYOBAaHUEM,
NPEJICTAaBIIATh PE3YJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIMNX peakuil U GOpMYIHPOBATh BEIBOJIbI HA OCHOBE ATHX
pE3yNbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHYECKYIO
UHPOpMAMIO, NOIYy4YaeMyl M3 Pa3HbIX MCTOYHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  TpaBUia  SKOJIOTMUYECKU
1eJIecO00pa3HOro IMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LENIAX
COXpPaHEHHUsI CBOETO 3J0pOBbsl M OKPYKAIOLIEH NPUPOJHOM cpenbl, OCO3HABaTh
OITACHOCTb BO3CHCTBUS HA )KUBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAs



cmbict mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEAHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00YYaOIIUXCS ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBBS: YMEHHE
OPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CJICTIBIX M CIA0OBUIAIIMX OOYYarOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 crucTeMy obo3HadeHui JI. bpaiins njs 3anmvcu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHHe pa3ieJioB U TeEM (uudposbie)
Ne ni/m P KonTpoasnsie | IIpakTnueckue p
NporpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
Pa3nea 1. TeopeTrnyeckne 0OCHOBbI OPraHNYeCKOH XHMHH
IIpenmet opranndeckoit xumuu. Teopus
11 CTPOCHHUS OPTAHUYECKUX COSTUHEHUHN A. 3 https://edsoo.ru/
M. bytneposa
Hroro no paszneny 3
Pasnen 2. YrieBonopoasl
2.1 [IpenenbHBIC YTIEBOAOPOABI — AJTKAHBI 2 https://edsoo.ru/
HenpenenbHble yriieBogOpOIbl: aJKEHbI,
2.2 pea - HOPOA 6 1 https://edsoo.ru/
aJIKa/INEHBbI, aJIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2 https://edsoo.ru/
[IpupoaHbpIe HCTOYHUKH YTIIEBOAOPOAOB U
2.4 PEpOZ 4 AOPOA 3 1 https://edsoo.ru/
ux nepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckie coeIuHeHUust
3.1 Crimptel. @eHon 3 https://edsoo.ru/
Anbnerunsl. KapOOHOBBIE KUCIIOTEI.
3.2 ACTIA P 7 1 https://edsoo.ru/
Crnoxuble 3¢upbl
3.3 VrineBoasl 3 1 https://edsoo.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

Uroro no pazgeny

Pasnen 4. Azorconepxaiiue opranudeckne coeJHHeH

UM

13

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 https://edsoo.ru/
Hroro no paszneny 3
Paspnen S. BbicokoMoOsIeKy IsIpHBIE COCAUHECHUS

5.1 [Tnactmaccer. Kayuyku. Bonokna 2 https://edsoo.ru/
Hroro no paszneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://edsoo.ru/
https://edsoo.ru/

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (1upp )
NPOrpamMMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMUM
Crpoenue atoMoB. Ilepuoanueckuii 3aKkoH
1.1 u [lepuonuueckas cucteMa XMMHUYECKUX 3 https://edsoo.ru/
sneMeHToB [l. 1. Menneneena
12 Crpoenue BemniectBa. MHOTrOOOpasue 4 httos://edsoo.ru/
BEIIIECTB AUpe://ECe00. I
1.3 XUMHUECKUE PEAKIIUU 6 1 1 https://edsoo.ru/
Hroro no pasneny 13 https://edsoo.ru/
Pasnen 2. Heopranuueckasi Xumust
2.1 Mertanibl 6 https://edsoo.ru/
2.2 Hewmeramis 9 1 https://edsoo.ru/
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5 httos://edsoo.ru/
BEIIIECTB
Uroro no pazneny 17 https://edsoo.ru/
Pa3pnen 3. Xumus v :Ku3Hb
3.1 XuUMHS ¥ )KU3HB 4 https://edsoo.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 2 3
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https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne uudpoBbIe
Tema ypoka KonTtpoasnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
IIpenmeT oprannyeckoi XUMuH, eé
1 P P ’ 1 https://edsoo.ru/
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE
Teopust CTpOSHUST OPTaHUYECKHUX
2 coenuHeHuit A. M. Bytneposa, e€ oCHOBHBIE 1 https://edsoo.ru/
TTOJIOKCHUS
[Ipencrasienue o K1accuPUKAITUN
opranundeckux Bemiects. Homenkinarypa
3 P P 1 https://edsoo.ru/
(cucTeMaTndeckas) ¥ TPHBHAIIbHBIC HA3BAHHS
OpPraHUYECKHX BEIICCTB
AJIKaHBI: COCTaB M CTPOCHHE
4 . P ’ 1 https://edsoo.ru/
TOMOJIOTHYECKHH Psifl
MeTtaH u 3TaH — NpOoCTEHIre
5 P 1 https://edsoo.ru/
MPEACTABUTEH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 https://edsoo0.ru/
OTHUIICH U IPOIHUIIEH — IPOCTEHIIHNE
7 P P 1 https://edsoo.ru/
MIPEACTABUTEH AJIKCHOB
[Ipaktrueckas padora Ne 1. «Ilomydenue
8 P P . ye 1 1 https://edsoo.ru/
ATHUJICHA U U3yYCHHE €r0 CBOHCTB
Anxanuensl. byranuen-1,3 u
9 MeTmioytaauen-1,3. [lomyuenue 1 https://edsoo.ru/

CHHTETUYECKOI0 KaydyyKa U pEe3UHBI
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AJIKMHEL: cOCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN pAll. ALIETHIEH — https://edsoo.ru/
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB
Brrurcnenus o ypaBHEHUIO XUMHUUECKON

11 P https://edsoo.ru/
peakuuu
Apenbl: 6eH3011 U TOIyo. TOKCHUYHOCTh

12 https://edsoo.ru/
apeHOB
I'eneTnueckas CBsI3b yriaeBOAOPOAOB,

13 T AOPOA https://edsoo.ru/
MPUHAJISKANTNX K Pa3IMYHbIM KJ1accaM
[TpupoiHbIe HCTOUYHUKH YTIEBOIOPOAOB:

14 IIPUPOJIHBIN ra3 U NOMYTHHIE HEPTSIHBIE Ta3bl, https://edsoo.ru/
He(Th U MPOJIYKTHI €€ epepadoTKu
[TpupoiHbIE HCTOUHUKH YTIEBOIOPOIOB:

15 MIPUPOIHBIN ra3 U MOMYTHBIE HE(DTIHBIC Ta3kl, https://edsoo.ru/
He(Thb U MPOJIYKTHI €€ nepepaboTKu
KonTponbHas pabota mo paszuen

16 P P pasieily https://edsoo.ru/
«YTIeBOIOPOIBI»
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

17 pet 8 P hitps: //eds00.ru/
METaHOJ u 3TaHoi. BomopoaHas cBs3b
MHOr0aTOMHBIE CITUPTHI: TUICHTIUKOIb U

18 P https://edsoo.ru/
TJIHLEPUH
@DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYEecKHe U

19 P . yael, https://edsoo.ru/
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
Anpaeruabl: GopMalbICTU] U alleTAIbICTU].

20 ACTHLL: (O ACTILH At ACTIA https://edsoo.ru/
Aueron
OnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE

21 A pel P https://edsoo.ru/

KHUCJIOTHI: MypaBbHHAas U YKCyCHas
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[TpakTrueckas padota Ne 2. «CBoiicTBa

22 . https://edsoo.ru/
pacTBOpa YKCYCHOM KHUCITOTBD»

93 CreapuHOBast ¥ OJICUHOBAsI KUCJIOTHI, KaK httos://edsoo.ru/
MPEJICTABUTENH BBICIIUX KapOOHOBBIX KHCIOT —

24 Mp11a KaK cou BLIcmHi( KapOOHOBBIX httos://edsoo.ru/
KHCJIOT, HX MOIOIIEeE ACHCTBHE
CrnosxxHbie 3(hUpBI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX https://edsoo.ru/
3¢pUpoB

26 JKupsr: rumponus, npuMeHeHHe, httos://edsoo.ru/
Ourosoruveckas poJib KUpPOB Atfps.17e0s00. 1
YrneBoasl: cocTaB, KiacCUpUKaI.

27 Baxxnelime npencraBuTeNu: ri0K03a, https://edsoo.ru/
bpykTO3a, caxapo3a

28 Kpaxman u niemutono3a Kak mpupoIHbIe httos://edsoo.ru/
MOJIMMEPbI NEps./7edso0.rul
KonTponbHas pabota no pazaeny

29 «Kucnopojacoaepxaiiye opraHu4ecKue https://edsoo.ru/
COCJTMHCHUS»

30 AMMHEBI: METHIIAMUH U aHUJIMH https://edsoo.ru/
AMUHOKHUCIIOTHI KaKk aM(OTEpHbBIE

31 OpTraHUYECKHUE COSTUHEHUS, X https://edsoo.ru/
Oouonornyeckoe 3HaueHUe. [lentuap

32 beatkit kak mpHpoxibie https://edsoo.ru/
BBICOKOMOJIEKYJISIPHBIE COEITUHEHUS

33 OCHOBHBIC TTOHSATHS XUMUU httos://edsoo.ru/

BBICOKOMOJICKYJIIAPHBIX COeIUHEHUH
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OCHOBHBIE METOJbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUH. 1 https://edsoo.ru/
IInactmaccel, KaydyKd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://edsoo.ru/

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne nudpoBbIe
Tema ypoka Kontpoabusie | IlpakTnuyeckue
n/n Bceero o0pa3zoBaTeJibHbIE
padoThI padoThbI
pecypcbl

XUMHYECKUH 3JIEMEHT. ATOM. DJIEeKTpOHHAS

1 P 1 https://edsoo.ru/
KOH(UTYpaIusi aTOMOB
IIepuonnueckuit 3akoH u [lepuonnueckas
cHCTeMa XUMHYecKux siaeMmeHToB /1. WM.

2 . 1 https://edsoo.ru/
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHUMUYECKHX JJIEMCHTOB U X COCAUHCHUMN 1O
TpyIIiaM 1 mepuogamM. 3HaUCHHE

3 pyn P 1 https://edsoo.ru/
MEPUOTMUECKOTO 3aKOHA U CUCTEMBI
xumuueckux anemeHToB /.M. Menaeneena B
Pa3BUTHHU HAYKH
Crpoenue BelecTBa. XUMHUUYECKas CBA3b, €€

4 BH/IbI; MEXaHU3MBI 00pa30BaHMS KOBAJECHTHOM 1 https://edsoo.ru/
cBs3u. BogopoaHas cBsi3b
BanieHTHOCTB. DNEKTPOOTPULIATEIBLHOCTD.
Crenenb okuciieHus. BemecTsa

5 1 https://edsoo.ru/
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUSA
ITonsaTue o nucnepcHbIx cucremax. MIcTUHHBIE

6 Y KOJUIOUHBIE pacTBOPBL. MaccoBas 1oiis 1 https://edsoo.ru/

BCIIICCTBA B paCTBOPC
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Knaccudukamnmsi 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeNuHeHui. [ eneTnueckas

7 https://edsoo.ru/
CBSI3b HEOPTaHMYECKHUX BEILIECTB, PA3IMYHBIX
KJIaCCOB
Knaccudukanus XuMHUECKUX peakluii B
HEOPraHWYECKON M OpraHUYECKON XUMUU.

8 3aK0oH COXpaHEHHUs MacChl BEIIECTB; 3aKOH https://edsoo.ru/
COXpaHEHHUs U MPEBpALICHUS] YHEPTUU TTPU
XUMUYECKHUX PeaKLUsIX

9 Cxopoctb peakiui. OOpaTuMble peakiyu. httos://edsoo.ru/
XUMHUYECKOE paBHOBECHUE
[paktuyeckas padora Ne 1. «Bnusiaue

10 pa3NUYHbIX (PAaKTOPOB HA CKOPOCTh https://edsoo.ru/
XUMHUYECKON PEeaKIHI»
OnexTponauTnyeckas auccouuanus. [lonstue o

1 BOZIOpOAHOM Moka3zarene (PH) pactopa. httos://edsoo.ru/
Peaknuu nonHoro oomena. I'maponms
OpraHNYECKHX M HEOPTaHUYECKHX BEIIECTB
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIIH.

12 [Tonsatue o0 351eKTpoOJIN3€E PacIuiaBOB U https://edsoo.ru/
pacTBOPOB COJIEH

13 KonTponbhas pabota no pazaeny httos://edsoo.ru/
«Teopernyeckue OCHOBBI XUMHI»
Mertaiel, ux nojoxenue B [lepuoanyeckoii
CUCTEME XUMHUYECKHX A1eMeHTOB J[. U.

14 MeHnpeneeBa 1 0COOCHHOCTH CTPOCHUS https://edsoo.ru/

aToMoB. OO1ue pu3nYecKue cBOCTBa
METAJUIOB
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CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PsiJ

15 . https://edsoo.ru/
HaIpsHKEHUH METaJIOB
XUMHYECKHE CBOMCTBA BaXKHCHIIIMX METAJIJIOB

16 (HaTpuii, Kanui, KanblIUN, MaTHUH, https://edsoo.ru/
AJTIOMHUHHI) U UX COCTMHCHUI
XUMHYECKHE CBOMCTBA XpoMa, MEIHN U UX

17 . POM, https://edsoo.ru/
COEMHEHUIN
XUMHUYEeCKHEe CBOMCTBA IIMHKA, KeJie3a U UX

18 . ’ https://edsoo.ru/
COEIMHEHUH
[Tpaktuueckas padota Ne 2. "Pemenue

19 AKCIIEPUMEHTAIBHBIX 3a/a4 110 TEME https://edsoo.ru/
«Mertamis»"
HewmeTtamnsl, ux nonoxxenue B [lepuoanueckoi

20 CHCTEME XUMHYECKHUX demMeHToB J[. U. https://edsoo.ru/
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
duznyeckre CBOMCTBA HEMETAJIOB.

21 ANIOTpONHs HEMETAJUIOB (Ha IpUMepe https://edsoo.ru/
KHCIIOPOJia, cepbl, hocdopa u yriaeposa)
XUMHYECKHE CBOMCTBA raJlOreHOB, CEPHI M UX

22 . - Cep https://edsoo.ru/
COEMHEHUN
XuMu4deckre cBoiicTBa a3oTa, pocdopa U ux

23 ; » bocdop https://edsoo.ru/
COEIUHEHUHN
XUMHYECKHUE CBOMCTBA yIiiepoa, KpEMHHUS U

24 . yIIepona, kp https://edsoo.ru/
HX COEeIUHEHUIN
IIpuMmeneHnne BaxKHEUIIINX HEMETAJLIIOB U UX

25 P . https://edsoo.ru/
COEIUHEHUN
O00011eHrEe U cHCTEMAaTH3alMs 3HAHHUH 110

26 https://edsoo.ru/

Tteme «Hemeramaey. Beruncnenus mo
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YpaBHEHUSM XUMHUECKUX PeaKIid u
TEPMOXUMHYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Perenune

27 AKCIIEPUMEHTAJIbHBIX 3a4a4 10 TEME 1 https://edsoo.ru/
"HemeTamibi"»

28 KoHnTtponbHas paboTa mo temaMm «MeTamibsn 1 1 httos://edsoo.ru/
«Hemertaiutb»

29 Heopranunueckue u opraHuuecKre KHCIOTHI. 1 httos://edsoo.ru/
Heopranuueckue u opraHn4eckrue OCHOBaHHUS HEDSIECS00.1L0
AmpoTepHble HEOpraHU4YEeCKHe U

30 OpraHWYecKHe coenHeHus. [ eHeTHnuecKkas 1 httos:/fedsoo.ru/
CBSI3b HEOPTAaHUYECKUX U OPTaHUUYECKUX JHpe://e000.i
BEIIIECTB
Posb xumuu B 06ecrieyeHuH 3KOJI0TrHYEeCKOH,

31 SHEPreTU4ecKor U MUIEeBOI 0e30macHOCTH, 1 https://edsoo.ru/
Pa3BUTUU MEIUITMHBI
[IpencraBienust 06 0OIMKUX HAYUHBIX

32 MPUHITUIIAX TPOMBIIIJIEHHOTO MOJTYYSHUS 1 https://edsoo.ru/
Ba)KHEUIIINX BEIICCTB

33 UennoBek B MUPE BEIIECTB U MATEPUAIIOB 1 https://edsoo.ru/

34 XuMHUS ¥ 300pOBbE YEIOBEKA https://edsoo.ru/

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 10 xknacce/ T'abpuensa O.C., OctpoymoB N.T'., Cnagkos C.A.
AxmmonepHoe o6miectBo «M3narensctBo «IIpocBerienue
* Xumus, 11 xmace/ I'abpuensa O.C., OcrpoymoB N.I'., Cnagkos C.A.

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANWYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIS

VYpoxku xumuu B 10 kinacce. ba3osiit ypoBenb. Metoauueckoe nocodue. O. C.
IMa6puensan, . I'. Octpoymos, C.A. Cnaaxos. M. [IpocBemienue

VYpoku xumuu B 11 xiacce. ba3zoBeiit ypoBenb. Merogauueckoe mocooue. O. C.

INa6puensn, . I'. Octpoymos, C.A. Cnaakos. M. [IpocBemenune

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/






