POCCUMCKAS ®EJIEPALUS
JlenaprameHT 00pa3oBaHus U Hayku bpsiHCKOW 00siacTu
["ocynapcTBeHHOE Ka3€HHOE BeuepHee (CMEHHOE) 00111€00pa30BaTEIbHOE YUPEKACHUE
«Y4e0HO-KOHCYIbTALMOHHBIN IIYHKT NPH (peepaibHOM Ka3¢HHOM yY4YPeKIACHNH
«Kosonusi-nocesienus Ne3 ynpasienusi @egepajbHOH CayKObl HCIIOJTHECHUS

Haka3zanus Poccum no bpsinckoii o61acTm»

PABOYAS [IPOTPAMMA
(ID 3827101)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

115t ooyyatoruxest 10 —11 kimaccon

2023-2024 y4eOHblii ron



MNOSICHUTEJBbHASA 3AIINCKA

[IporpamMMa Mo XMMUU Ha YpPOBHE CpeTHETO 001Iero oopa3oBaHus pa3padboTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpa3oBaHuU B
Poccuiickoii denepanun», TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS (eaepaabHOn
oOpa3oBaTenbHONl TporpamMmbl cpenHero ooOmiero obpazoBanus (DOII COO),
MpeacTaBleHHbIX B DefepanbHOM TOCYJIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuum npenogaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpa3oBaTenbHbIX opranuzanusix Poccuiickoit denepanuu, peaau3yomux OCHOBHbIC
oOpa3oBaTeNbHbIe MPOTPaMMbl, U OCHOBHBIX TMOJOKeHUH «CTpaTeruu pa3BUTUSA
Bocriutanusi B Poccutickoit ®enepanuu Ha nepuona a0 2025 roga» (Pacnopsbkenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJIOB K pa3padOTKe MpOorpaMMbl MO XUMHH, K ONPEIeTICHUI0 001Ien
CTpaTeruu 00y4YeHHUs, BOCIUTAHUS U Pa3BUTHUS O0YUYAIOIIMXCSA CPEICTBAMU Y4eOHOTO
npeamera «Xumus» g 10-11 kmaccoB Ha 0a30BOM YpOBHE COCTABWIIM
koHuentyanbuble nonoxkenus OI'OC COO o B3auMOOOYCIOBIEHHOCTH UENEH,
COJlepKaHMs, pe3yJIbTaTOB OOyueHHUs U TpeOOBaHUN K YPOBHIO IMOATOTOBKHU
BBITTYCKHUKOB.

XuMuueckoe o0pa3zoBaHue, MOTYy4yaeMOe BBIMTYCKHUKAMHU O0O0Ie00pa3oBaTeIbHOM
OpraHu3alluu, SBJISETCS HEOTHEMJIEMOM 4YacThio MX 00pa3zoBaHHOCTH. OHO CIYXKUT
3aBEpIIAIOIIUM 3TallOM pEealu3aluyd Ha COOTBETCTBYIOUIEM €My 0a30BOM YypOBHE
KJIIOYEBBIX LIEHHOCTEH, MPUCYIIMX LIEJTOCTHOM CHUCTEME XMMHUYECKOTO0 0Opa30BaHMUIL.
OTH UEHHOCTM KAacaroTCs TMO3HAaHUA 3aKOHOB  MpUPOAbI, (OPMHUPOBAHUSA
MHUPOBO33pEHUsI W OOWeH KyJbTypbl 4YEJNOBEKa, a TaKXKe OSKOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO M NMPUPOAHOMN cpene. Peanusyercs
XUMHUUYECKOe 00pa3zoBaHKe 00YUYaIOIIMXCs Ha YPOBHE CpeHEero ooiiero oopa3zoBaHus
CpeICTBaMHU yueOHOro mpeamera «XHUMHUsS», COJAEpKaHUE U MOCTPOCHHE KOTOPOTO
OTpeJIeICHBl B TPOrpaMMe MO XUMHUHU C Y4ETOM CHEeUU(PUKA HAYyKH XUMHH, €

3HAYEHUS B MO3HAHWUU MPUPOJBI U B MATEPUATbHOM MU3HU OOIIECTBA, a TaKXKe C



y4€TOM OOMIMX IENed U MPUHIUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obmiero oopazoBanus B Poccuiickoit denepanuu.

XUMHSI KaK dBJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0coOylo pojib B
COBPEMEHHOW LIMBUJIM3ALMH, B CO3/IaHUH HOBOM 0a3bl MaTepHaIbHON KyJIbTypbl. OHa
BHOCUT CBOH BKJaJ B (POPMHUPOBAHHUE DPAIMOHAIIBHOIO HAYYHOT'O MBIIUICHUS, B
CO37JaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPY’KAIOIIEeM MHUpPE KakK O E€IUHCTBE
OpUPOJIbI W YeJOoBeKa, KOTopoe (opMHpyeTcs B XHMMHUU HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOUIETO0 MHPA, OCO3HAHHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BOZMOXXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aUMOJEHCTBYS C APYIMMHU €CTECTBEHHBIMU HayKaMH, XHMHS CTalla
HEOTHEMJIEMOM YacThIO MHUPOBOW KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO
TpyJa U JKU3HM Kaxaoro wieHa ooOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HaIpaBleHa Ha pEIICHHE
rno0anpHBIX MPOOJEM YCTOMYMBOTO pPa3BUTUSL 4YEJIOBEUECTBA — ChIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBMM ¢ OOmMMM UENSIMM W TNPUHIUIAMH CPEIHEro OO0LIero
oOpa3oBanus cojepxxkanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbI ypOBEHb
U3YYEHHUs) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJbTYpHYIO MOATOTOBKY
00y4JaronMXxcst, HEOOXOUMYIO UM JIJIsi BHIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKIFOYEHUS B )KU3Hb COLIMYMA, MPOAOKEHUST 00pa30BaHUs B Pa3IMYHbIX
001acTAX, HE CBA3aHHBIX HEMIOCPEJCTBEHHO C XUMUEH.

CocraBisOmMMHA  OpeaMera «XUMHUS» — SABIAIOTCS  0a30Bble  KypChl  —
«Oprannyeckas xumusi» u «OOmas W HEOpraHuyeckass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHHsl KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAaHUW MO HEOPraHWYECKOW XMMHUU (C BKJIIOUCHHEM 3HAHUU M3 OOIIEH XUMHUU) U
oprann4yeckon xumuu. POpMHUpPOBAHHWE TaHHOM CUCTEMBbl 3HAHUM IPU U3YUYCHUU
npeaMeTa 0o0ecrneunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOT000Opasus BEIIECTB

Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.



CtpykTypa conmepxkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas wu
HEOpraHWdecKas XuUMUs» chopmMupoBaHa B TporpaMme IO XHMHH Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3Yy4YeHHIO Y4YeOHOro Marepuasia U OOyCIIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHWU HA OMPEACIEHHBIX TEOPETHUYCCKUX
ypoBHsiX. Tak, B Kypce OpraHM4eCcKol XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUM CTPOCHMSI OPraHWYECKUX COCIUHEHUH, a Tak)Ke Ha ypOBHE
CTEPEOXUMHUYECKUX U JICKTPOHHBIX MPEJCTABICHUI O CTPOCHUM BeliecTB. CBeieHUs
00 M3ydaeMmbIX B Kypce BelIecTBax HAlOTCA B Pa3BUTUU — OT YTIEBOJOPOJIOB O
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COeIMHEHUM. B Kypce opranudeckod XuMuu
MOJTY4YaloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUs
NEepBOHAYANIbHBIC MPEACTABICHUS O XHUMHUYECKOW CBSA3HM, KJIaCCHU(PUKAIIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCMOCTH CBOWMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKOU
peaKkuuu.

[lon HOBBIM yrjaom 3peHuUss B mOpeaMere «Xumus» 0a30BOro  ypOBHS
paccMaTpUBaeTCd M3YYEHHBIH Ha YypOBHE OCHOBHOrO o00IIero o0pa3oBaHUs
TEOPETUUECKH Marepuan U (PaKTOJIOTMYECKHUE CBEJCHHMS O BEIIEeCTBaX W
XUMHUYECKON peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O00Yy4arolmMMCS TPEJOCTaBISCTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJIOTMUYECKUX TO3UIIHM,
riy0o)ke TMOHATh MCTOPUYECKOE HW3MEHEHHEe (YHKLUMI 53TOro 3akoHa — OT
00001aro11Iei 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUKA O BaXHEWINMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHMH, a TaKXKE€ O XHMHMUYECKHUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoiHsercs B Kypcax 10 u 11 kimaccoB anemeHTamu
COJIEpKaHMs, UMEIOIIMMHU KYJBTYPOJIOTHYECKUI W MPUKIAAHOM XapakTep. ITu
3HAHHS CIOCOOCTBYIOT TOHHUMAHHUIO B3aMMOCBSI3M XHUMHUH C JPYTUMH HayKaMH,
PacKpbIBAIOT €€ poJib B MO3HABATEIbHONW M MPAKTUYECKOW JESTEIbHOCTH 4YENIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY TBOPUECTBA B 00JIaCTH TEOPUU U

IMPAKTHYCCKHUX HpI/IJ'IO)KCHI/Iﬁ XUMHH, TIOMOTI'alOT BBITYCKHUKY OPHUCHTHPOBATHCA B



OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpo0ieMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKA OCMBICIMBATh MH(POPMAITHIO U TPUMEHSTH €€ JJI TMOTOJHEHUS 3HAHWM,
pellIeHUsI UHTEUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HMCCIIEA0BATEIBCKUX 3a7a4d. B
L[EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS HU3YYEHUS
OPUEHTUPOBAHO Ha (OPMHUPOBAHHE y OOYUYAIOIIUXCS MHUPOBO33PEHUYCCKON OCHOBBI
11 TOHMMaHug (QUIoCOMCKUX HJEeH, TaKuX KaK: MaTepualibHOe €IUHCTBO
HEOPTaHUYECKOTO0 U OPraHUYECKOro MUpa, OOYCIOBJICHHOCTh CBOWMCTB BEIECTB MX
COCTaBOM U CTPOCHHMEM, MMO3HABAEMOCTh IPUPOAHBIX SBJICHUN MyTEM IKCIEPUMEHTA
U penieHUs TMPOTHBOPECYUH MEXKIy HOBBIMH (aKTaMH © TEOPETUUCCKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMUM B PEHICHUU SKOJOTMYECKUX MpoOJieM, a
TaKke MpooOseM cOEepeKEHUs] SHEPreTUUECKUX PECYpPCOB, CBHIPbs, CO3IaHHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mutane pemienus 3aga4 BOCHUTAHUS, PA3BUTHUS U COITUATU3AIMHU O0YyJarOITAXCS
MIPUHATBIE MOPOTrpaMMON MO XHWMHH TOAXOIbl K ONPEACICHUIO COACPKAHUS W
MOCTPOCHUS MpPEeIMETA NMPelycCMaTpUBaIoT ()OPMUPOBAHUE YHUBEPCAIBHBIX YUECOHBIX
JNEeWCTBUH, HMMEIOMUX 0a30BOC 3HAUCHUE JJIA PA3IUYHBIX BHUIOB JICSITCIHBHOCTH:
penieHus mpobiieM, Moucka, aHanuza U 00padoTKu UH(PpOpMAIUK, HEOOXOAUMBIX IS
MPUOOPETEHUSI OMbITa TPAKTHUYECKOW HM  HCCIICIOBATEIIBCKON  JICSTEIHLHOCTH,
3aHMMAalOIIeH BAXKHOE MECTO B TTIO3HAHWU XUMHUHU.

B npaktuke mnpenogaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHus, MPU ONpEaSICHUN
COJICPKATEJIbHOW XapaKTEPUCTUKHU IeJied H3ydeHHUs MpeaMeTa HampaBlieHUEeM
MEPBOCTEIICHHON 3HAYMMOCTH TPAAUIMOHHO TMpU3HAETCS (OPMUPOBAHHWE OCHOB
XUMUYECKON HAayKH KakK OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOM
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. C
METOJIMYECKOW TOYKH 3PEHUS] TAKOM MOAXOJ K ONPEAECICHUIO LEJICH H3y4YCHUS
MpeIMETA SBJISETCS BIIOJHE ONMPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUS TIJIaBHBIMU IEJSIMH H3yYCHHsS TIpeaMeTa

«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttoTCA:



e (QopMupoBaHWE  CHCTEMBl  XUMUYECKHX  3HAHUM KAk  BaKHEHUIIEH
COCTaBIISIIONIEH €CTECTBEHHO-HAyYHON KapTHUHBI MHpA, B OCHOBE KOTOPOM JiexKaT
KJIFOUEBbIC MOHATHUSA, DyHIaMEHTaIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa
HAayKH, YCBOGHHME W  I[OHUMaHUE  CYIIHOCTHM  JOCTYNHBIX  0O0OOIIECHUI
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C HWCTOPUEH HX pa3BUTHS U
CTAHOBJICHUS;

e (opMupoBaHUE W Pa3BUTHE NPEACTABICHUA O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHYECKUX pEaKIUid, HEOOXOAMMBIX [JIsi MPUOOpPETEHUs YMEHHUM
OPUEHTUPOBATHCA B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUM, MUMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHH U CIOCOOOB JIEATENLHOCTH, CBSI3aHHBIX C HAOJIOJICHHEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIIEPUMEHTa, COOJIIOJIEHUEM TpaBWJl O€30MacHOro
oOpalleHusl ¢ BEIeCTBAMHU.

Hapsany ¢ »TtuM, conaepareibHas XapaKTepUCTHKA WEIEH U 3aad U3Y4YEHUs
npeaMeTa B MporpaMMme Mo XMMUK YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C
HOBBIMH TIPUOPUTETAMH B CHUCTEME CpelHero oomero ooOpazoBanusi. CerojaHs B
NpenojgaBaHUM XUMUU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEeHUE MPAKTUYECKOU
KOMITOHEHTE COJIepKaHusl 00ydeHUs, OPUEHTUPOBAHHOMN HA MOATOTOBKY BBIMTYCKHUKA
001eo0pa3oBaTeIbHOM  OpraHu3alldy, BIAQJCIONIEr0o HE Ha0OpoM 3HaHUM, a
(GYHKIIMOHATBLHOM TIPaMOTHOCTBIO, TO €CTh CHOCOOAMH W YMEHHUSIMH aKTHUBHOTO
MOJYYEHHUS] 3HAHUNW W TPUMEHEHUS HUX B PpEaJbHOM JKU3HU [JIs1 PELICHUS
MPAKTUYECKUX 3a/1ay.

B cBsi3u ¢ 3TUM npu M3yYEHHUH MpeIMeTa «XUMUS» JTOMUHUPYIOIIEE 3HAUYCHUE
MPUOOPETAIOT TAaKKUE 1IETU U 33]]a4H, KaK:

aganTanus oOydarolmuxcs K YCIOBUSIM JAMHAMHUYHO Pa3BUBAIOIIETOCS MHDA,
dbopmupoBaHue WHTEJUJIEKTYaJIbHO pa3BUTOMN JUYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO TPAMOTHBIX
pelIeHU! B KOHKPETHBIX >KU3HEHHBIX CHUTYAIlUSX, CBSI3aHHBIX C BEIIECTBAMHU U HX

IMPUMCHCHHUCM;



dbopmupoBaHre y 00yJAIOIIMXCS KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTCHITHN),
UMEIOIINX YHUBEPCATbHOE 3HAUCHUE AJIS PA3IMYHbIX BUJOB JACITEIbHOCTU: PEIICHUS
npoOjieM, TOWCKA, aHaIM3a W 00paboTKuM HWHQPOpMAIMU, HEOOXOIUMBIX IS
IpUOOpPETEHUs OMbITa JAESITEIIbHOCTH, KOTOpask 3aHUMAET BaXKHOE MECTO B MO3HAHUU
XAMHH, a TAKKe IS OLICHKH C TIO3HMIIMHA AKOJIOTHYECKON O€30MacHOCTH XapakTepa
BJIMSTHUS BEIICCTB M XMMUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA M MPUPOIHYIO
cpeay,

pa3BUTHE TIO3HABATCIIBHBIX HMHTEPECOB, HWHTEIUICKTYadbHBIX W TBOPYECKUX
CHOCOOHOCTEM 00y4arommxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpeTaTh HOBBIC
3HAHWS 10 XUMHH B COOTBETCTBHH C XKU3HCHHBIMU MOTPEOHOCTSIMHU, HCIIOIH30BATh
COBpPEMEHHbIC WMH(OpPMAIMOHHBIC TEXHOJOTHUU JJIA MOUCKA W aHaiu3a y4uyeOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(opMupoBaHrue M pa3BUTHE Yy OOYYaIOIIUXCS ACCOLMATUBHOTO MU JIOTMYECKOIO
MBILUICHUSI, HaOII01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU IUIAHWUPOBAHWUU W TIPOBEACHUHN XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE y  oOydvaroumuxcsi  yOEXKIEHHOCTH B  T'yMaHUCTHYECKOM
HAIPaBJICHHOCTU XUMHUHU, €€ BaXXHOW pOJIM B PEHICHUU TJIOOAIBHBIX MPOOIIEeM
palMoOHaIbHOTO MPUPOAOIOJIB30BAHNS, MOMOJHEHHUSI HEPreTUYECKUX PECYPCOB H
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K MPHUPOAE U CBOEMY 3/I0pOBbIO, a TakXke NPUOOPETeHHsI OIbITa
WCITOJIb30BAHUS TIONYYCHHBIX 3HAHWHK IS TPUHATHAS TPAMOTHBIX pCEUICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSIMH.

B yueOGHOM 1utane cpemHero oo6mero oOpa3oBaHus MPEeIMET «XUMHUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM o0macTh « EcTecTBEeHHO-HAYUHBIEC IPEAMETHI.

OO1iee ymMciio 4acoB, OTBEACHHBIX ISl U3yYEHUs XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero obmero oopaszoBanus, cocrapisgeT 136 gacos: B 10 kmacce — 68 yacoB (2

yaca B HeJzlento), B 11 kimacce — 68 yacoB (2 4yaca B HEJENIO).



COJAEPXKXAHUE OBYUEHUA

10 KJIACC

OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XMMMH.

[IpenMer U 3HaYeHHE OPraHUYECKOM XWMHH, NMPEACTABIECHHUE O MHOr000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DJEKTPOHHOE CTPOCHHUE aTOMa yIiiepojia: OCHOBHOE U BO30YXIEHHOE COCTOSHHUSL.
BasleHTHBIE BO3MOXHOCTH aToMa yriepoaa. XUMHUYECKas CBS3b B OPraHMYECKHUX
COEIMHEHUAX. Tunel ruOpuaM3aluu aTOMHBIX opOuTanei yriepoaa. MexaHU3MbI
o0pa3oBaHMsI KOBAJIEHTHOW CBsI3U (OOMEHHBIM M JIOHOPHO-aKLENTOPHBIN). Tumsl
NEPEeKpPbIBAaHUS aTOMHBIX OpOuTanei, 6- u m-cBsi3u. OnuHapHasi, ABOWHAsA U TpOWHas
cBsA3b. CriocoObl pa3phiBa CBA3EH B MOJIEKYJIaX OpraHuyeckux Bemiect. [lonarue o
CBOOOJTHOM pajuKale, Hykjieoduse u 3JekTpodure.

Teopus crpoeHust oprannyeckux coeauHeHnd A.M. byTinepoBa u COBpEeMEHHBbIE
IIPENCTABICHNS] O CTPYKTYPE MOJIEKYJ. 3HaUY€HUE TEOPUU CTPOCHHSI OPTaHMYECKHX
coequHEeHU. MoJeKynsipHble U CTPYKTYpHbIe (popmyibl. CTpyKTypHbIE (HOPMYIIbI
pPa3INYHBIX BUIOB: pPa3BEPHYTAs, COKpam€HHas, ckeneTHas. W3omepus. Bunsl
U30MEPUU: CTPYKTYpPHAsl, IPOCTPAHCTBEHHAsI. DJIEKTPOHHBIE 3(P(EKTH B MOJIEKYJIax
OpraHUYECKUX COCAUHEHUN (MHAYKTUBHBIM U ME30MEPHBIN 3PPEKTHI).

[IpencraBienre o KiaaccUPUKAIMU OpraHMYEeCKUX BemecTB. [loHsaTHe o
dbyukmoHansHOM rpymme. ['omonorus. ['omonorudeckue psabl. CucreMaTudecKas
HOoMeHKatypa opranndeckux coemuHeHnit (IlUPAC) um TpuBmanbHbIe Ha3BaHUs
OTJIEIbHBIX MIPEICTABUTEIIEH.

OcoOenHoct W Kiaccuukaus OpraHU4ecKuX peakiuil. OKHUCITUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCHNEpUMEHTAIBHBIE METOJbl HW3Y4YEHUs BEIIECTB M HX MPEBPALLECHUMN:

O3HAKOMIJICHHUC C 06pa3uaMH OpraHU4Y€CKHUX BCIICCTB W MaTCpUalaMH Ha UX OCHOBC,



ONBITHl MO MNPEBPALICHUIO OPraHMYECKHUX BEIIECTB NPU HAarpeBaHWM (ILJIABJICHHE,
OoOyIIIMBaHWE W TOPEHHE), KOHCTPYHPOBAHHUE MOJEICH MOJEKYJT OpPTraHWYECKHUX
BEILIECTB.

YrieBoaopoasl.

Anxanbl. ['oMonoruyeckuil psii ajakaHoB, oOmias Qopmylia, HOMEHKJIATypa U
M30MepHs. JIEKTPOHHOE M IHPOCTPAHCTBEHHOE CTPOCHHE MOICKYI AIKAHOB, SP -
rudpuan3aius aToMHBIX oOpOuTanel yriepona, o-cBsi3b. Dusmueckue CcBOICTBa
aJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKUMM 3aMELICHUS, W30MEPU3AIUU,
JNETUAPUPOBAHUS, NUKIU3AIMKU, MUPOJM3a, KpekuHra, ropenus. [lpencraBieHue o
MEXaHHU3ME PEAKIUI PaJUKaIbHOrO 3aMEILICHHS.

Haxoxnaenue B npupoze. CriocoObl MOTyUYeHUS U TPUMEHEHHUE aJIKaHOB.

[uknoankanel. Ob0mas ¢opmyna, HOMeHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOEHHUS U XUMHUYECKHX CBOMCTB MajbIX (I[UKIJIOMPOINAH, IUKIOOYTaH) U OOBIYHBIX
(LIMKJIONIEHTAH, UKJIOTEeKCaH) IUKIoanKkaHOB. CrocoObl MOJyYeHUsI U MTPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMojoruueckuil psjx ajJkeHOB, oO0mmas ¢opmysia, HOMEHKJATYypa.
NEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKEHOB, SP’-THOPHIH3ALIHS
aTOMHBIX OpOuTasel yriepojaa, 6- U m-cBa3u. CTpyKTypHasi U TreoMeTpudeckas (Iuc-
TpaHc-) nu3oMmepusi. Du3NUECKUe CBOMCTBA AIKEHOB. XMMUYECKUE CBOMCTBA: PEAKIIUU
MPUCOEANHEHNUS], 3aMEILICHHS B (--TI0JI0KEHUE MPU JBOMHOW CBSI3H, OJIUMEPHU3ALINH U
okucinenud. [IpaBuno MapkoBHukoBa. KauecTBEeHHbIE pEeakMM HA JIBONHYIO CBS3b.
Cnioco0Obl oJy4eHUsl ¥ MPUMEHEHUE aJTKEHOB.

Anxamuensl. Krnaccubukamus ankagueHOB (COMPSKEHHBIC, W30JUPOBAHHBIC,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS W XMMHYECKHUX CBOWMCTB
CONPSKEHHBIX OUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsiKEHHBIX
nueHoB. CriocoObl OTyYeHUS U IPUMEHEHNE aJTKaIueHOB.

Ankunbl. ['OMOJOTMUECKUN Ppsii alKUHOB, oOmiast (opmysia, HOMEHKJIATypa |

M30MeEpHs. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJIKUHOB, SP-



rudpuan3aius aTOMHBIX opOuTanelt yriepona. Pu3nMUecKre CBOWCTBA AJKWHOB.
XUMHUYECKHE CBOWMCTBA: PEAKINH NMPUCOCAWHEHUS, TAUMEPU3AUMHA U TPUMEPHU3ALNH,
okucineHusi. KucimoTHele CBOMCTBA aIKWHOB, UMEIOIIMX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peaKMM Ha TPOWHYIO CBs3b. CIOCOOBI MONYYEHUS U NMPUMEHEHHE
AJIKWHOB.

ApomaTrueckue yriieBoJopoisl (apensl). ['oMonornyeckuid psii apeHoB, 0oO1as
dbopMyna, HOMEHKIATypa U U30MepUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH3oia. Du3nveckue CBOMCTBA apeHOB. XUMUUYECKHE CBOMCTBA OeH30/1a
U €ro rOMOJIOIOB: PEaKIMH 3aMElIeHUs] B OCH30JbHOM KOJIBIE U YTIEBOAOPOJIHOM
paaukaie, peakuud  [PUCOEIMHEHMS, OKHCJIEHHME  TOMOJOroB  OeH3oIja.
[TpencraBieHne 06 OPUEHTUPYIOIIEM JEHCTBUU 3aMECTUTENIEH B OEH30JIbHOM KOJIbLIE
Ha IpPUMEPE AJTKWIBHBIX PaJUKaIOB, KApPOOKCUIBHOM, TMAPOKCHIBHOM, aMUHO- W
HUTPOTPYIIIBI, aTOMOB rajgoreHoB. OCOOCHHOCTH XMMHUYECKHMX CBOWCTB CTHpOJIA.
[Tonmumepuzamust ctuposna. CrnocoObl MOMYYEHUS W MPUMEHEHUE apOMaTHUYECKHX
YTJIEBOJIOPOJIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHble ra3pl. HedTh u €€ mpoucxoxiacHUE.
Kamennslii yronb U mpoAaykThl ero nepepadoTku. CriocoObl nepepaboTku HedTu:
MEPEeroHKa, KPEKUHI (TePMUYECKHM, KaTaUTUYECKUN), PUDOPMUHT, MHUPOIIHU3.
[TpomykThl nepepadoTku HEDTH, UX TPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKAY Pa3JIMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

ONEKTPOHHOE CTPOEHUE TAJOTCHIIPOM3BOJAHBIX  YIWIEBOAOPOAOB. Peakuunn
3aMelIeHUs] TajoreHa Ha TUJIPOKCOTPYIINY, HUTPOTPYNIy, I[HAHOTPYIIY,
aMuHOrpymniy. J[eicTBHE Ha TraJOr€HIPOU3BOIHBIE BOJHOTO U CIUPTOBOIO pacTBOpa
mEénour. B3anmMoAencTBUE OUTajJOre€HaIKaHOB C MarHueM W UHUHKOM. [loHsithe o
METAJUIOOPTraHUYECKUX  COEAUHEHUsX. lcronp30BaHME  ralOreHNnpOU3BOIHBIX
YIJEBOJIOPOAOB B OBITY, TEXHUKE U MTPU CUHTE3€ OPraHMYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPAIICHUI: U3yUEHUE
(bU3MYECKUX CBOWMCTB YTIEBOAOPOAOB (PACTBOPUMOCTH), KAUE€CTBEHHBIX pPeaKUUn

YTIEBOJOPOIOB PA3IUYHBIX KJIAcCOB (0OecIBEYHMBaHNE OPOMHOM MU MOTHOM BOIBI,



pacTBOpa IN€pPMaHIraHaTa Kajiis, B3aMMOJECHCTBHE alETWIEHA C aMMHUAYHbIM
pactBOopoM okcuja cepedpa(l)), kauecTBeHHOE 0OHApPYKEHHUE YTiIepoa U BOAOPOIa B
OpraHMYEeCKUX BEIIECTBaX, IMOJIY4YEHUE OTWICHAa U HW3YYEHHE €ro CBOWCTB,
o3HakomiieHue ¢ kosutekumsimu «Hedte» u «Yromp», ¢ oOpa3mamu ImiacTmacc,
KaydyKOB W  pE3WHbl,  MOJCIMPOBAHWE  MOJEKYJ  YIJIEBOJOPOJOB U
raJIOreHIPOU3BOJIHBIX YTIIEBOJOPOIOB.

Kuciaopoacoaepxamme opranudeckne coeJMHEHUSI.

[IpenenbHble OJHOATOMHBIE CIUPTHI. CTpoeHue MOJIeKy (Ha IpUMepe METaHoJIa
u sTa”ona). ['omonoruueckuii psn, oOmiast ¢opmynna, U30MepHusi, HOMEHKIATypa U
kiaccudukanus. Ddusnyeckue CBONCTBA MPEACIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoiHble CBsI3U MEXAY MOJEKYJIaMHU CIUPTOB. XUMUYECKUE CBOMCTBA: pEaKLIUH
3aMelIeHus, ACTHApaTalvi, OKHUCIICHHS, B3aUMOJICHCTBUE C OPraHUYECKUMHU W
HEOPraHUYECKUMH KuciaoTamu. KauecTBeHHas peakuusi Ha OJHOATOMHBIE CIHPTHI.
JleficTBUe STaHOJNIa M METaHOJa Ha OpraHu3M uenoBeka. CrnocoObl MOTyYeHHUS U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa u u3zomepus. OCoOEHHOCTH (UBHYECKUX H
XAMHUYECKUX CBOWCTB.

MHOroaTOMHbBIE CHUPTHI — OJTWICHIJIUKOIb M TIHIEpUH. DU3NUECKHUE U
XMMHUUYECKUE CBOMCTBA: PEAKIMU 3aMEIICHUS], B3aUMOJEUCTBUE C OPraHUYECKUMHU U
HEOPTaHUYECKUMH KHUCJIOTaMM, Ka4eCTBEHHAsl peakivsi Ha MHOTOATOMHbBIEC CIUPTHI.
[IpencraBnenne 0 MexaHU3ME peakIui HyKJIeopuIbHOTO 3amenienus. JleficTBue Ha
opranu3Mm yenoBeka. CriocoObl MOMyYeHUs U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@®enon. CrpoeHrne MOJIEKYNBl, B3aMMHOE BIIMSHUE THIPOKCOIPYIIBI H
oenszonpHOrO sigpa. dusmueckue cpoiicTBa (eHoma. OCOOEHHOCTH XUMHUYECKHX
cBoicTB (enona. KauecTBeHHble peakuud Ha ¢eHosll. TOKCHYHOCTH (eHoa.
Crnioco6b1 osrydenust u npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHmibHbIE COCMMHEHUS — aNbACTHUABI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpymnbl. ['OMoOJIOrMYEecKre PsAabl albJACTHIOB U KETOHOB, OOIIas

dbopmyrna, u3omepuss W HOMEHKIarypa. dusmyeckue CBOWCTBA albJCTHIOB U



KETOHOB. XMMHUYECKHE CBOMCTBA albJACTH/IOB U KETOHOB: PEAKIIUU MPUCOCTUHECHHUS.
OxucieHne anpJeru/ioB, KAdeCTBEHHBIC peakmuu Ha ambaeruasl. CrocoOb
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OmHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIC KHUCIOTHL. OCOOCHHOCTH CTpPOCHUS
MOJIEKYJl KapOOHOBBIX KHUCIOT. M30Mepus U HOMeHKIIaTypa. Pu3znyeckue CBOMCTBA
OJIHOOCHOBHBIX TIPEACIIbHBIX KapOOHOBBIX KHCIOT. BojgopoaHble CBSI3HM MEXIY
MOJICKYJIaMA KapOOHOBBIX KHUCIIOT. XMMHYECKHE CBOMCTBA: KHCIOTHBIC CBOWCTBA,
peakuus ATepuPUKALUU, PEaAKIUH C YYaCTHUEM YIJIEBOJOPOJIHOIO pajuKana.
OcoOeHHOCTH CBOWCTB MypaBbMHOW KHCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3(upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPECIbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. IIpencraBuTenu BBICIIUX
KapOOHOBBIX KHCJIOT: CT€ApUHOBAas, TMaJIbMUTHUHOBAs, OJICUHOBAS, JUHO/IEBAS,
JuHONIeH08as KUCAoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omomornueckuili psg, oOmas Gopmyna, H3OMEpHUS U
HOMeHKNaTypa. Du3nMYecKrMe M XUMUYECKHE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HIETIOYHOM cpee.

Kupwl. Ctpoenue, ¢puznueckue M XMUMHUYECKHE CBONCTBA XKUPOB: TUIPOIU3 B
KHUCIION W 1ienoyHor cpege. OCOOEHHOCTH CBOMCTB KUPOB, COACPKAIIUX OCTATKH
HeTpeIeTbHBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHUE.

OO6mas xapaktepucTuka yrieBojioB. Kmaccudukanus yrieBogoB (MOHO-, TU- U
nonucaxapunabl). MoHocaxapuabl: TUIIOKO3a, (pyKTO3a, rajakro3a, puodo3sa,
ne30KkcuprOo3a. dusznyeckue CBOMCTBA M HaXOXJIEHHE B mpHpojae. DOTOCHHTES.
XUMHYECKUE CBOMCTBA TJIFOKO3bI: PEAKIIMU C YYACTUEM CIHMPTOBBIX W aJbIECTUIHOM
IpynI, CHOUPTOBOE U MOJOYHOKHCIOE OpokeHue. IIpumeHeHuE TIIIOKO3bI, €&
3HAYEHUE B JKU3HEICATEIbHOCTH OpraHu3Ma. Jlucaxapuuabl: caxapos3a, MallbTO3a U
JaKkTo3a. BoccranaBiMBarone M HEBOCCTAHABIMBAIOIIME Aucaxapuibl. ['maponns

nucaxapuaoB. Haxoxnenue B mpuponae u npuMeHeHue. llommcaxapunbl: Kpaxmad,



NIMKOTeH W uemnoiio3a. CTpoeHue MakpoMOJEKyd Kpaxmalla, TIJIUKOreHa H
LEJUTI0NI03bl. PU3HYECKUE CBOMCTBA KpaxMasa U LEJUTH0I03bl. XUMUYECKUE CBOKCTBA
Kpaxmaia: THApPOJIM3, KaueCTBEHHas peaklus ¢ HOJ0M. XHWMHUYECKHE CBOMCTBa
HEJUTIONO3bl:  THIAPOJN3, TMojdydeHue d¢upoB  nemmono3el. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCHEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUsI BELIECTB M HUX MPEBpalCHUMN:
pPacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHE ATAHOJA C HATPHUEM,
OKHUCJICHHE ATHJIOBOTO CIHMPTa B aJlbJIETH] Ha pPACKaJIEHHON MEIHOW MpPOBOJIOKE,
OKHUCJIEHHE JTHJIOBOIO CIHpPTa JUXPOMAaTOM Kajdsig (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUAIIOB), KAaYECTBEHHBIE PEAKIMU Ha aJbJeruibl (C THUIPOKCHUAOM
muammuncepeopa(l) u ruapokcunom meau(ll)), peakuus riaviepuHa ¢ THAPOKCUIOM
meau(ll), xumuueckne cBOWMCTBAa pacTBOpa YKCYCHOM KHCIOTBI, B3aHMMOJIEHCTBHE
pacTBopa IOK03bl ¢ ruapokcunom Meau(ll), B3aumoaeiicTBue Kpaxmaia ¢ HOAOM,
pelIeHre SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaM «CrupThl U GpeHombl», «KapOoHoBbIE
KHUCIIOTBL. ClI0KHBIE 3(DUPBI».

A3oTcoaep:kaniue OpraHnyecKue CoeAuHEeHM.

AMHHBI — OpraHMYecKue Mpou3BOAHbIE amMmuaka. Kiaccudukauus aMHHOB:
anudaTtuyeckue U apoMaTU4ecKue; NepBUUHbIC, BTOPUUHbIE U TpeTuuHble. CTpoeHue
MOJIEKYJ, oOmiasi Gopmyina, HU30MEpHs, HOMEHKJIATypa W (PU3UYECKHe CBOWCTBA.
XHUMHUYECKOE  CBOWCTBA  anu(aTHYeCKMX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
ANKAJIMPOBAaHNE, B3aUMOJEHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KHCIOTOM. Conn
AIIKUJITAMMOHHS.

AHUNIMH — NpeaCTaBUTENh aMUHOB apoMarhueckoro psana. CTpoeHue aHWIMHA.
B3aumnoe BivsiHuE rpynn aTOMOB B MoJieKyJsie aHuiauHa. OCOOEHHOCTH XUMHUYECKHUX
CBOMCTB aHWiIMHA. KauecTBeHHble peakiuu Ha aHWIMH. CrnocoObl MOJydYeHUs W
npUMeHeHue anddarnyeckux aMuHoOB. [lonyueHne anuamHa U3 HUTPOOEH301a.

Amunoxkucnotel. Homenknatypa u uzomepusi. OtTnenbHbIE NPEACTABUTETH O
AMUHOKHUCIIOT: TJIUIUH, alaHuH. DU3ndeckue CBOMCTBa aMHMHOKHUCIIOT. XUMUYECKUE

CBOMCTBA AMHHOKHCJIOT Kak aM(pOTEPHBIX OPTraHWYECKUX COCAMHEHHH, pEeaKIus



NOJIMKOH/ICHCALlMK, OOpa30oBaHME TMENTHUAHON CBs3U. buonornueckoe 3HauYeHHE
aMUHOKUCHOT. CUHTE3 ¥ TUPOJIU3 MENTHUIOB.

benku kax npuponHblie mnonuMepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XHMHUYECKHME CBOMCTBAa OEIKOB: THAPOJINA3, JEHATypauus,
KaueCTBEHHBIE PEAKIIMH HA OEIIKH.

OKCIEpUMEHTAJIbHbIE METOJbl M3YyYEHHUs BEIIECTB M UX IPEBPALICHUIA:
pacTBOpeHHE OEJIKOB B BOJIE, J€HATypauus OEJIKOB NpPH HArpeBaHHH, I[BETHBIC
peakuuum Ha  O€nKM, pelIeHHEe OJKCHEpPUMEHTaJbHBIX 3aJad 10  TemaMm
«A30TCoJepKalllie OpraHnYecKHe COeAUHEHUs» U «Pacro3HaBaHHE OPraHUYECKHX
COCINHEHUI.

BbicokoMouieKkyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHSA XUMHUU BBICOKOMOJEKYJISIPHBIX COEIUHEHUN: MOHOMeEp,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3ALUHU, CPEIHSA MOJEKYJSIpHAS
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

[Tonumepnble  Marepuansl. Ilmactmaccel  (NMONMATMIIEH,  MOJMIIPOIIUJIEH,
NOJIMBUHWIXJIOPU,  MOJUCTUPOJ,  MOJUMETUIMETAaKpUiaT,  MOJIUKapOOHATHI,
noJImdTUIICHTEpePTasar). Y THinu3aius u nepepadoTka miacTuka.

DnacToMepbl: HAaTypajbHBIA KayyyK, CUHTETHUYECKHE Kayuyyku (OyTaJaHeHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3una.

Bonokna: HarypanbHble (XJIOMOK, MIEPCTh, MIENK), MCKYCCTBEHHbIE (BHMCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl cnenuanbHOrO Ha3HAYeHUs (T€QIIOH, KEBJAp, SJIEKTPONPOBOASIIME
MOJIUMEPBI, OMopaziiaraeMble MOJTUMEpPHI).

OKCHEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUsI BELIECTB M HUX MpPEBpaLCHUMN:
O3HaKOMJIEHHE € OOpa3lamMu MPHUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIaCTMacc,
Kay4yKOB, PEIICHHE J3KCIEPUMEHTANIbHBIX 3amad 1o TeMme «Pacno3HaBaHue
IJIaCTMAcC U BOJIOKOH.

Pacuérurie 3agaun.



Haxoxnenne MoONeKyasipHONH (OpPMYyNbl OpPraHMYECKOTO COEIUWHEHHUS II0
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXACHUE MOJEKYIISIPHON
(opMyJibl OPraHUYECKOI0 COEUHEHMS 110 Macce (00bEMY) IPOAYKTOB CTOPAHHUS, 11O
KOJIMYECTBY BemiecTBa (Macce, 00BEMY) MPOAYKTOB pEAKUMU H/HIW HMCXOJIHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (HOpMyJbl OpraHMYECKOro BEIECTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB IOJIYYEHHs, ONPEIACICHUE J0JIH
BBIX0/Ia IPOJAYKTA PEAKIUU OT TEOPETHUYECKH BO3MOKHOTO.

Me:xnpeamMeTHbIE CBSI3U.

Peanuzanus MeXNpeIMETHBIX CBS3€H MpPU W3YYEHUU OpraHndyeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCSI YEpEe3 HMCIOJb30BAHUE KaK OOLIMX E€CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W NOHATUH, NPHUHATBIX B OTIEIBHBIX IPEAMETaX ECTECTBEHHO-
HAy4YHOT'O LUKIIA.

OO1iue ecTecTBEHHO-HAy4HbIE IOHSATHUS: SIBICHHME, Hay4dHbIH (akT, TUIOTE3a,
TEOpus, 3aKOH, aHalu3, CHHTE3, KiIacCU(pHUKalusi, HaOJI0JIeHuEe, HW3MEpPEHHeE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®uznuka: marepus, aroM, OJJIEKTPOH, TIPOTOH, HEUTPOH, MOJEKYJIa,
YHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
(duznyecKkue BeIMYNHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buonorusi:  kierka, opraHu3M, OJKOCHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(HBIA M TeTepOoTpO(dHBIA TUN NHUTaHUS, OpOKEHHE,
(doToCcuHTE3, IbIXaHUE, OCIKH, YIIIEBOAbI, )KUPbI, HYKJIIEHHOBBIE KUCIOThI, (PEepMEHTBHI.

['eorpadusi: mone3Hpie HCKOMAaeMbl€, TOIUBO.

TexHoorus: NUIIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIIBHOIO MUTAHUS, MOIOLIUE

cpeacrtBa, MaTcpuajibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.



11 KIIACC

OBIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocraB aTOMHBIX sfep. XuMmMudeckuid smeMeHT. M3orombl. Ctpoenue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTHUYECKUE YPOBHH H
OypOBHU. ATOMHBIE opOuTaiu. Kiraccudukarysi XaMHUUecKuX 3J1eMeHToB (S-, p-, d,
f-onmemenTsl). PacnipenencHue 35IeKTPOHOB MO aTOMHBIM OpPOUTAIISIM. DJIEKTPOHHBIC
KOH(UTypaly aTOMOB 3JIEMEHTOB MEPBOr0O—4YETBEPTOrO MEPHOJOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(pUTrypauuu VMOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Tepnonnueckunt 3axkoH u [lepuoanyeckas cucreMa XuMudeckux aneMeHToB /.M.
MenneneeBa. CBs3p mnepuoguyeckoro 3akoHa u llepuogmueckoil cCHCTEMBI
XUMHYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHUX JIEMEHTOB M 00pazyeMbIX HUMH
MPOCTHIX U CIIOKHBIX BEIIECTB MO TPYyMNIIaM U MEepUoJiaM. 3HAYCHUE NEPUOTUIECKOTO
3akoHa J[.1. MeHaeneena.

XuMH4YecKass CBA3b. BuUAbl XWMHYECKOW CBA3U: KOBAJICHTHAsA, HWOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa30BaHUS KOBAJGHTHOM CBSI3M: OOMEHHBIN H
JIOHOPHO-aKIENTOPHBIN. DHEPTrusi U JIIuHaA CBs3U. [lonsipHOCTH, HANPABIEHHOCTh U
HAChII[aEMOCTh KOBAJICHTHOW CBA3U. KpatHeie cBs3u. BopopoaHas CBs3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BaneHTHOCT, ¥ BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJl C MX F€OMETPUUYECKUM CTPOEHUEM (HA MpUMEpPE COEAUHEHUI
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBienne 0 KOMIUIEKCHBIX coeAuHeHUsX. CocTaB KOMIUIEKCHOIO HOHA:
KOMITJIEKCOOOpa3oBaTelb, IUTaH bl 3HAUCHUE KOMILIEKCHBIX coeanHeHuil. [lonsarue

0 KOOPJMHALIMOHHON XUMUHU.



BemectBa ~ MOJIEKYJSIPHOTO U HEMOJEKYJISIPHOTO  CTpO€Hus.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

ITonsiTue o aucnepcHbIXx cucrtemax. McrtuHHble pacTBopbl. IlpencrtaBieHue o
KOJUTOUIHBIX pacTBopax. CrocoObl BRIPAKEHUST KOHIICHTPAIIUH PACTBOPOB: MaccoBas
JIOJsl  BEIIeCTBA B pAacTBOpPE, MOJsIpHAs KOHILEHTpauus. HacellieHHble U
HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanus w HOMEHKJIaTypa HEOPTaHWYECKUX BEIISCTB. |pUBHATLHBIC
Ha3BaHUS OTJICJIBHBIX MPEACTABUTEICH HEOPTAHMYECKUX BEILIECTB.

Knaccudukanus XUMHYECKUX pEaKIuil B HEOPTraHMYECKOW U OpPraHUYecKOi
XUMHUH. 3aKOH COXPAHEHHUSI MAcChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHUS
DPHEPTrUM TPU XUMHUYECKUX peakiusx. TertoBbie 3(D(PEKThl XUMUYECKUX PEAKIIHM.
TepMoxuMHUYECKUE YpaBHEHUS.

CKOpOCTh XMMHMUYECKOW peakluu, €€ 3aBUCUMOCTh OT Pa3IU4HbIX (PAKTOPOB.
['oMOreHHbIE U TETEPOTeHHbIEC peaKkuu. Katann3 u kaTannu3aTtopsl.

OGpatuMble U HeoOpaTHUMbIE peaklMu. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMHYECKOTr0 paBHOBecHsl. DaKTOpbI, BIUSAIONIME HA IMOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHHE U KOHIICHTPAIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

Onektponutuueckas auccoruanus. CuibHble U cladbie AMeKTpoauThl. CTeneHb
nuccoruanuu. Cpena BOAHBIX PACTBOPOB: KHUCIIOTHAS, HEUTpaibHAs, IIEIOYHAS.
Bonoponnsiii mokazarens (PH) pactBopa. I'mpponm3 coneit. Peaknuum wOHHOTO
oOMeHa.

OKUCIIUTENBHO-BOCCTAHOBUTENBHBIE peakiiui. CTeneHb OKucIeHusl. OKUCIUTENb
M BOCCTAaHOBUTEINb. lIpomecchl OKHCIIEHMSS W BOCCTaHOBICHMA. BaxHeunmue
OKHCIIUTENIM YW BOCCTAHOBUTEIU. MeToN 2JIEKTPOHHOTO OajaHca. OJIEKTPOJIU3
pPacTBOPOB U PacIIaBOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl U3YYEHUsS] BEUIECTB U WX NPEBpalCHUN:
pa3I0KEHUEe TEePOKCUIA BOJAOPOJAa B TMPUCYTCTBUM KaTalW3aTopa, MOJIEIH

KPUCTAJUIMUECKUX PEMIETOK, MPOBEJACHUE PEeaKluii MOHHOTO OOMEHa, OIpe/elieHue



Cpelbl PacTBOPOB C MOMOIIBID HWHIAMKATOPOB, HW3YUYEHUE BIIMSHUS Pa3JIHMUHBIX
GaKkTOpOB Ha CKOPOCTh XUMHUYECKOH pEaknmuh ¢ TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heopranuveckasi Xummusi.

[Tonoxenne HemeTawioB B Ileprmoamdeckoil cUCTEME XMMUYECKUX 3JIEMEHTOB
J.N. MenaeneeBa U1 OCOOCHHOCTH CTPOEHUSI WX aToMoB. DU3MYECKHE CBOWCTBA
HEMETAJUIOB. AJIJIOTPONHUSI HEMETAIJIOB (Ha MpUMeEpe KHUCIopoaa, cephl, gocdopa u
yrieposaa).

Bomopon. Ilonmyuenue, Qusndeckue W XWMHYECKHE CBOWCTBA: pPEaKIUU C
METaJUIAaMU M HEMETaJUIaMHU, BOCCTAaHOBHUTENbHBIE CcBOWMCTBA. ['mapuael. TominBHbIE
AJIEMEHTHI.

lNanorensl. HaxoxxneHue B mpupojie, CHOCOObl TOJydeHUs, (U3UYECKUE WU
XUMHYECKHE CBOMCTBA. ['aoreHoBoOpoAbl. BakHEWINe KHUCIOPOCOACPIKAIINEC
COCIMHEHHUs TajoreHoB. JlabopaTopHbie W TPOMBIILUICHHBIC CIIOCOOBI IOJYYEHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUM.

Kucnopon, o30H. JlaGopatopHble M TPOMBINIICHHBIE CHOCOOBI IOJYyYCHHS
kuciopoaa. dusnmyeckrue M XUMHUYECKHME CBOWCTBA M MPUMEHEHUE KHUCIOopoAa U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. HaxoxaeHnue B mpupojie, CriocoObl MmoayueHus, GU3NIECKUEe U XUMHUCCKHE
coiictBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), okcuna cepoi(VI). Ceprucras
1 cepHas KUCIOTHI U uX coyii. OCOOCHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IpumeHenue
Cephl U €€ COCTMHEHUI.

A3oT. Haxoxienue B mpupoje, CrocoObl MoaydeHus, (U3n4eckue U XUMHUUECKUE
cBOMCTBa. AMMUaK, HUTpUAbL. OKCUIBI a30Ta. A30THUCTast U a30THAs KUCJIOTHI M HUX
coid. OCOOEHHOCTH CBOMCTB a30THOM KHUCHIOTHL. IIpuMeHeHHe a3zoTra M ero
COEMHEHHI. A30THBIE yTOOpEHMUS.

®ochop. Haxoxnenue B npupoAe, CHOCOOBI TMONy4YeHHs, (Qu3NUecKkue u

xumuueckue cBoictBa. Dochuasl u pochun. Oxcuasl dochopa, ¢ocdhopHas



kuciota u e€ comu. [lpumenenune ¢dochopa m ero coemunenuir. DocdopHbie
yA0OpeHus.

VYriepon, HaxoXAeHUE B IPUpoE. AJUIOTpornHble Moaudukanuu. Ousndeckue u
XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, O0Opa3oBaHHBIX yriiepogoM. OKcun
yraepoaa(ll), okcun yraepona(lV), yroapHast kuciaoTa u €€ coiau. AKTUBHPOBAHHBIN
yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie HaHOTPYOkH. [Ipumenenue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIAEPOAOM, H €TO COCAUHEHUH.

Kpemunii. Haxoxxnenue B mpupoje, CMocoObl MOJNy4YeHHs, (PU3UYECKHE U
xumuyeckue cBorctBa. Oxcup kpeMHusA(lV), kpeMHueEBas KUCIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue metasioB B Ilepuoanyeckod cHcCTEeME XUMHYECKHUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS DJJIEKTPOHHBIX 000JI04eK aToMoB MeTauioB. OOmue
¢usnyeckue cBoiicTBa MeTasioB. IIpuMeHeHHe MeTalIoB B OBITY U TEXHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUUECKUN Psiji HanpspKeHUM metauioB. OO0mume crnocoObl MOJydeHUs
METAJJIOB: TUIPOMETAJUTYPIHsl, MUPOMETAILTYPrus, dJeKTpomMeTamutyprus. [lonsarue o
KOppo3uK MeTaJIoB. CriocOOBI 3aUTHI OT KOPPO3UHU.

O6mrass xapakrepuctuka wMertamwioB |A-rpynner  [lepuonuueckoid  cuUCTEMBI
XUMHUYECKUX AeMeHTOB. Hatpuii u kanwmii: monmydeHnue, puandeckue U XUMUYECKUE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mras xapakrepuctuka wmetamioB |lIA-rpynmer  [lepuogudeckoit cUCTEMBI
XUMHUUYECKUX DJIEMEHTOB. Maruuii u Kajblui: mnoJiyueHue, GQusnueckue u
XUMHUYECKHE CBOWMCTBA, NPHUMEHEHHE MPOCThIX BEUIECTB W HUX COEAMHEHMII.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AMIOMHUHMI: TOJTy4YeHue, (U3NUeCKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTOTO BEIIECTBA M €ro CoeNuHeHW. AMQOTepHBbIE CBOWCTBAa OKCHUIA W
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

OO6miast  xapakTepucTuka MeTauioB  NoOOouHbIX  moarpynn  (b-rpymnm)

[Tepnoauueckor CHCTEMbI XUMHUYECKUX SJIEMEHTOB.



du3nyeckue M XUMHUYECKUE CBOICTBA XpoMa M ero coeauHeHui. OKCUIbI U
ruapokcunbl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomatsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Pu3n4eCKne U XUMUYECKHE CBOKMCTBA MAPTaHIIA U €r0 COCIMHEHUN. Baxunenmue
coequnennss Mapranua(ll), wmapranna(lV), wmapranna(Vl) wu  wmapranma(VII).
[IepMaHranar Kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusznyeckue M XUMHYECKHE CBOMCTBa JKejie3a W ero coeauHeHuM. OKCHUbI,
ruapokcuasl u conu xenesa(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHHe xele3a U
€ro CILIaBOB.

DuU3NUECKNEe U XUMHUYECKHUE CBOMCTBA MeIU U €€ coeauHeHui. [lomydenHue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[uHK: nonydyenue, U3NYECKUe U XUMHUYECKHE cBoicTBa. AM(pOTEpHbIE CBOMCTBA
OKCHJIa U TUJIPOKCHJA IIMHKA, THIPOKCOKOMIUIEKCH LUHKA. [[pruMeHeHne nHuHKa u
€ro COCUHEHUM.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPAILICHUIN: U3yUEHUE
o0pa3lioB HEMETAJUIOB, TopeHue cepwl, docdopa, xeine3a, MarHus B KHUCIOPOJE,
U3y4eHue KOJUIeKIMH «MeTamibl W CIUIaBbD), B3aUMOJICUCTBHE IIEJIOYHBIX U
MICJIOYHO3EMENBHBIX ~ METAIOB € BOAOW  (BO3MOXHO  MCIIOJb30BAaHUE
BHUJICOMATEPHUAIIOB), B3aWMOJICUCTBUME LIMHKA M JKeJie3a C PacTBOpaMHU KHCIIOT U
nieioued, KaueCTBEHHbIE PEAKIIUY Ha HEOPTaHMYECKUE aHUOHBI, KATHUOH BOAOpOAa U
KaTUOHBl METAJJIOB, B3aUMOJCHCTBUE TUIPOKCUIOB aIIOMHHUS U IIMHKA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, pelIeHUEe SKCIEPUMEHTANbHBIX 337a4 M0 TeMaMm
«lanmorensy, «Cepa u €€ coequHeHUs», «A30T U (pochop U UX COCITUHECHUSY,
«MeTasibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII).

XUMUS U )KU3Hb.

Ponp xuMuu B o0ecriedyeHUu YCTOMYMBOTO pa3BUTHS udenoBedecTBa. [loHsTue o
Hay4YHBIX METOJaX IMO3HAHUS U METOJ0JIOTMM HAy4YHOro HccienoBaHus. HayuHbie
MPUHIUINBl OpPTaHU3AIMN XUMHUYECKOTO TMPOU3BOJICTBA. [IpOMBINIIEHHBIE CIIOCOOBI

MOJYYEHHs] BaKHEHIIUMX BEHIECTB (HA HpUMEPE MPOU3BOACTBA aMMHAaKa, CEPHOM



KHUCIIOTBI, MeTaHoJa). [IpoMBITIEHHBIE CIOCOOBI TTOJIYYCHHUSI METAJIOB M CIUIABOB.
XUMHUECKOE 3arps3HEHUE OKPYKAIOLIECH CPeAbl U €ro mocieactsus. Poibs xumun B
o0ecIieuyeHNHU YHEPTreTUIECKON OE30MacHOCTH.

XumMusi W 310poBbe  4yenoBeka. JlekapcTtBeHHble — cpenctBa.  [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUHN B pa3BUTUN MEIULIHBI.

XYMHSI TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIe M00aBku. Ponb xumuu B
oOecIieuyeHnH UIICBOW 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpeactBa. beitoBas xumus. I[lpaBuna
0€30IacHOr0 UCIOJIb30BAaHUS MIpenapaToB ObITOBOM XUMUU B OBCETHEBHOM JKU3HHU.

XuUMHUST B CTPOMUTEIBCTBE: BAXKHEUIIME CTPOUTEIbHBIE MaTepualibl (LEMEHT,
OCTOH).

XUMUS B CEIIBCKOM X03sicTBE. OpraHndyecKkre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMEeHHbIE KOHCTPYKLIMOHHBIE MAaTE€pHUAlIbl, KPAacKH, CTEKJIO, KEepamuKa.
Marepuainel g 31eKTpOHUKU. HaHOTEeXHONIOT U Y.

Pacuérnblie 3anaum.

Pacuétel: Maccel BemiecTBa WM 00bEMa Tra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, MACCHI
(00BéMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIESCTB UMEET
pUMECH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJTHO U3
BEIIECTB JIaHO B BHUJIC PACTBOpa C OMNPEACIEHHON MACCOBOW JOJEH PACTBOPEHHOTO
BEILIECTBA, MACCOBOW JIOJIM M MOJISIPHOW KOHIEHTpAllMU BEIIECTBA B pacTBOPE, JOJIH
BBIX0/1a MMPOJYKTA PEAKI[UU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzamnus MeXIpeaMETHBIX CBSI3€H MPH M3YYEHUW OOIIEH W HEOPraHHUYECKOM
xuMuHu B 11 Kjacce oCyIiecTBISETCS Yepe3 UCTI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX [OHATHI, TaK W TOHATHM, TPUHATHIX B OTIAEIbHBIX MpeaAMeTax

CCTCCTBCHHO-HAY4YHOI'O IHUKJIA.



OOmiue ecTecTBEeHHO-HAYYHbIE TOHSATHUS: SIBICHHME, HAy4YHBIH (akT, TUIMOTE3a,
TEopusi, 3aKOH, aHaJu3, CHHTE3, KJIacCU(pUKALMi, MEePUOAUYHOCTb, HAOIIOJIECHUE,
U3MEPEHHE, DIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

@®usuka: Marepusi, MUKpOMHUDP, MaKpOMHUpP, aTOM, JJIEKTPOH, NPOTOH, HEUTPOH,
VOH, M30TOIBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb, BELIECTBO,
TENO, O0OBEM, arperaTHOE COCTOSIHME BEIIECTBA, WJCaJIbHBIM Tra3, (QU3NYecKue
BEJINYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHS, MacCa.

buonorus: kinerka, opraHusM, 3Kocucrema, ouochepa, mMetabon3M, Makpo- M
MUKPO3JIEMEHTBI, O€JKH, KHUPbI, YIIEBOAbI, HYKJIECHHOBBIC KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEWIECTB U ITOTOK YHEPTUH B DKOCHCTEMAX.

I'eorpadusa: MuHepasnbl, TOpHbIE MOPOJIbI, MOJE3HbIE HCKOMAeMble, TOILIUBO,
pECYpCHI.

TexHoyorusA: XHWMHUYECKass IPOMBILIIIEHHOCTh, METAJLIYPIUs, CTPOUTEIIbHbIC
MaTE€pUAJIbl, CEJIbCKOXO3AWCTBEHHOE IIPOU3BOJACTBO, MUIIEBAsT MPOMBILIICHHOCTD,
(dapmaneBTUYECKasl MPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX MPENapaTosB,
IIPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpUaJOB, JJIEKTPOHHAS IPOMBIIUIEHHOCTD,

HAHOTCXHOJIOTHH.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMEBI 110
XM HA  VIUIVBJIEHHOM  VPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS TIpeaMeTra «XWMHUS» Ha YpPOBHE CPEIHETO
oOmiero  oOpa3oBaHUS  BBIJCICHBI  CIICAYIONIME COCTABIIAIONINE: OCO3HAHUE
OOYyYaIOIIMMHUCS  POCCHUUCKOM  TPaXJTAHCKOM  HMJEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CaMOOTIPEICICHHUIO; HAIMYUE MOTHBAIUHA K
OOy4eHHMIO; TOTOBHOCTb M CIOCOOHOCTh OOY4YalOIIMXCA PYKOBOACTBOBATHCS
OPUHATBIMH B OOIIECTBE TPaBWJIAMH M HOPMaMu TIOBEACHHS; HaJIM4Ue
MIPaBOCO3HAHUS, SKOJOTHUECKONW KYJIbTYPHI; CIIOCOOHOCTh CTAaBUTH 1€ U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM9HOCTHBIE  pe3yJabTaThl  OCBOCHUSA  MpeaMeTa  «XHUMHS»  OTPAKAIOT
chOpPMHPOBAHHOCTh ONBITA TO3HABATEIBHOM M TPAKTUYECKON JEATEIHHOCTU
OOy4JaroIIMXCs B MPOIECCE peaTu3aiii 00pa3oBaTEIbHON JeATEILHOCTH.

JIM9HOCTHBIE  pe3yJabTaThl  OCBOCHUSA  MpeaMeTa  «XHMHS»  OTPAKAIOT
chOpPMHPOBAHHOCTh ONBITA TO3HABATEIHHOM M TPAKTUYECKON JEATEIHHOCTU
oOyyJaromumxcsi B MPOLIECCE peau3alid 00pa3oBaTeNIbHONW JEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HAHUS OOYYaIOIMHUMHKCS CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABOMOPAJIKY;

MIPEICTABJICHUSI O COIUATBHBIX HOPMAaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIICHHUH

B KOJIJICKTHUBC,



TOTOBHOCTH K COBMECTHOW TBOPUYECKOH AEATETbHOCTU MPH CO3JAHUU YYEOHBIX
IIPOEKTOB, PELIEHUN y4E€OHBIX M MO3HABATEIbHBIX 337a4, BHITOJIHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUS], JIOTUKY W ApTyMEHTBI
JPYTUX NpU aHAJIW3€ Pa3IMYHbIX BUJOB yUeOHOU JESTEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

LEHHOCTHOTO  OTHOLIEHUS K MCTOPUYECKOMY M HAay4HOMY  HAacJIEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUS K TPOLECCYy TBOPYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOrO
NPWIOKEHUS XHWMHH, OCO3HaHMSl TOrO, YTO JIaHHbIE HAyKH €CTh pe3yJbTar
JUINTEIbHBIX ~ HAOJIOJIEHUH,  KPOMOTJIMBBIX  HKCIEPUMEHTAJIbHBIX  ITOHCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

UHTEpPECA U MTO3HABATEJIbHBIX MOTHMBOB B IIOJIYYEHUH M IIOCJIEAYIOLIEM aHAIU3€
uH(pOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3AHHBIE C XUMUYECKUMU SBJICHHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSICh Ha MOpPaJIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE MOBEICHHE W IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMKA HPABCTBEHHBIX M IPABOBBIX HOPM U C YYETOM OCO3HAHUS IOCIEICTBHIA
MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAHUA  LIEHHOCTeW  370poBOro W  Oe3omacHoro oOpa3a  KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (pU3MyeckoMy u
NICUXUYECKOMY 3JI0POBBIO;

coOmofieHus TpaBui 0e30MacHOro OOpalleHust ¢ BellecTBaMU B OBITY,

IIOBCEJHEBHOM XU3HU, B TPYIOBOU JEATEIBHOCTH;



MOHUMAaHUS [ICHHOCTU TPABWJI UHANBUIYATBHOTO M KOJUIGKTUBHOTO 0€301MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMUS TMOCJIEICTBUM M HENPUSITHS BPEAHBIX MNPUBBIUEK (YOTpeOaeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKaTHUBHOMN KOMIIETEHTHOCTH B y4ueOHO-UCCIIeI0BATEIhCKON
JEATEeIIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JEATECIbHOCTH,

YCTAaHOBKM Ha aKTUBHOE YYAaCTHE B PELICHHUM MPAKTHYECKUX 3a]a4 COLMAIBHOU
HaIIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

HMHTEpeca K NPaKTUUYECKOMY H3YYEHHIO MNpodeccuil pa3iudHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUIN 110 XUMHUH;

YBKEHUS K TPYAY, JIOJISIM TpyJa U Pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHJIMBHUIYaIbHOM TpaeKTOPUU 00pa30BaHMs,
Oynymei npodeccun M peanusanui COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUM, WHTEPECOB U MOTPEOHOCTEH
00I11eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU I1eJIeCOOOPA3HOT0 OTHOIICHUS K TPHUPOAEC KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHMMAaHUSI TJIO0AJBLHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHOM CpEbI;

OCO3HaHMSI HEOOXOJUMOCTU HCIOJIb30BAHUS JOCTHUKEHUNW XUMHH JUISl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHHUS;

AKTUBHOTO HENPUATHUS ACUCTBUM, NPUHOCAIINX BPEH OKPYNKAKOUIEH MPUPOIHOU
cpeie, YMEHHsS MPOTHO3UPOBATh HEOJArompUsITHBIE IKOJIOTUYECKHE IOCIIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MPENOTBPALIATh HX;

HallMyus Pa3BUTOTO 3KOJOTMYECKOTO MBIIIJICHUS, AKOJOTHYECKON KYJbTYpHI,

OIIbITa ACATCIIBHOCTHU AKOJOTUYECKOU HanpaBJICHHOCTHU, YMCHH PYKOBOJACTBOBATbCA



UMHU B MO3HABATEIHHOW, KOMMYHUKATUBHON W COIIMAIBHOW MPAKTUKE, CTIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOATH UACOJIOTMU XeMo(poOuu;

7) HEHHOCTH HAYYHOT'O NO3HAHUA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHOMN MIPAKTUKH;

NOHUMAaHUS CIEU(PUKA XUMHUH KaK HAyKW, OCO3HAHUA €€ poju B GOpMHUPOBAHUU
pPallMOHAILHOTO HAYyYHOTO MBIIUJICHUS, CO3JaHUU IIEJOCTHOTO MPEACTaBICHUS 00
OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B MTO3HAHUU NPUPOTHBIX
3aKOHOMEPHOCTEH M pereHUuH MPOoOJIeM COXPAHEHHS IIPUPOTHOTO PABHOBECHS;

yOEKJIEHHOCTU B 0COO0M 3HAUMMOCTHA XUMHH ISl COBPEMEHHOM LMBWIIM3ALNU: B
e€ T'YMaHUCTHYECKON HANpPABJICHHOCTH M BAXXHOW POJIM B CO3/IaHUM HOBOM 0a3bl
MaTepUaIbHON KYJIBTYPbl, B PEIICHUH TII00AbHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHUS
YEeJIOBEYECTBA — CBIPHEBOM, DHEPreTHUYECKOH, MHIIEBOM U  3IKOJIOTUYECKOM
0e30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, OOCCIICYCHUHN YCIOBUN YCIIEUTHOTO TpyJa U
AKOJIOTUYECKH KOMGPOPTHOM KU3HU KAXAO0TO YiIeHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: MOHUMAaHUS CYIIHOCTA METOJIOB MO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJYy4YaeMbIe
3HAHMS JIJIS aHAJIM3a U OOBSCHEHUS SBJICHUM OKPYIXKAIOIIETO MUPA M MPOUCXOISIINX
B HEM M3MEHEHHM, YMEHUS JieNiaTh 000CHOBAHHBIC 3aKIIOUEHHUSI HA OCHOBE HAyUYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C 1IEJIbIO TTOJTYYEHUSI TOCTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JUISl pelIeHUs
npo0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUSIX;

HMHTEpPECA K O3HAHUIO, UCCIIEIOBATENbCKON JEITEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAaHUM IO XUMHUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B pasnuyHbIX cdepax mnpodeccruoHaIbHOMU

JACATCIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yJabTaTbl OCBOCHHS MPOTPaMMbl MO XMMUU Ha YpPOBHE
CpeaHero oo1ero 00pa3oBaHUs BKIOYAIOT:

3HAYUMBbIE IS dbopmupoBanus MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCUUIUIMHAPHBIE (MEKIIPEIMETHbIE) OOIEHAayUHbIE MOHITHS, OTpakarolue
LEJIOCTHOCTh HAy4YHOM KapTMHBI MHUpa M CHEUMPHUKY METOJOB IMO3HAHMUI,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO, DHEPTHUA, SBICHHE,
IPOLECC, CUCTEMA, HAy4YHbIM (DAKT, MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOI0IeHNE, U3MEPEHHE, SKCIIEPUMEHT U pyTue);

yHUBEpCajJbHble YyueOHbIE JeHcTBUs (ITO3HABAaTENbHbIE, KOMMYHUKATHUBHBIE,
peryisaTuBHbIE), obecreunBaroe GopMUpoBaHue (YHKIIMOHATBHON I'PaMOTHOCTH
U COLMATbHON KOMIETEHIIUN 00yUJatoIInXCs;

CHOCOOHOCTh OOYYaIOIIMXCSl MCIHOJB30BaTh OCBOCHHBIE MEXAMCIUILIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHWA W  yHHBEpcajbHbIe y4yeOHble  JCHCTBHS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble  pe3yabTaTbl  OTPa)XKarOT  OBJIAJICHHME  YHUBEPCAJIbHBIMU

y‘IC6HBIMI/I IMO3HAaBaTCJIbHBIMH, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMHA I[GflCTBPIHMPI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIe HeiiCTBUS

1) 6a3oBble JIOTHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO (JOPMYTUPOBATh U aKTyaIM3UPOBATH MPoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OMpeNeNiaTh 1€ JCSITEIbHOCTH, 3ajJaBas TapaMeTpbl W KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABICHHBIMHU LIEJISIMU;

HCMOJIb30BaTh TIPM OCBOCHMHM 3HAHUW TPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpHbIC NPU3HAKW TOHSITUH U YCTaHABIWBATh HX B3aWMOCBS3b,
WCITIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATHS ISl OOBSICHEHUS OTIEIbHBIX (PAKTOB U

SIBIICHU;



BbIOMpATh OCHOBAHUS U KPUTEPUU IJI KIACCU(PUKALMU BELIECTB U XUMUYECKUX
pEeaKUunii;

yCTaHaBJIMBATh IPUYNHHO-CJIEICTBEHHBIE CBA3U MEK/Y N3Y4aEMbIMU SIBJICHUSIMU;

CTPOUTH JOTHUECKHUE PACCyKICHUS (MHAYKTUBHBIC, IETyKTUBHBIC, 10 aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M THPOTHBOPEYUS B PACCMATPUBAEMBIX SBIICHUSIX,
(opMyIMpOBATh BBIBOJIBI U 3aKIFOUEHUS;

NPUMEHATh B TPOIECCe TMO3HAHUSA HCIIOJIb3yeMble B XHUMHH CHMBOJHYECKHE
(3HaKOBBIE) MOJIENH, IPEOOPA3OBBIBATh MOJEIIBbHBIE MPEACTABICHUS — XUMHUYECKUN
3HaK (CUMBOJ) 3JIEMEHTa, XUMHUecKast GopMyJsia, ypaBHEHHUE XUMHUECKON PeaKuu —
OpU pEHIeHUH YYEeOHBIX MO3HABATENBHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHSTH
HA3BaHHbBIE MOJEJIbHbIE IPEACTABICHUS U1l BBISABICHUS XAapAaKTEPHBIX INPU3HAKOB
M3y9aeMbIX BEIIECTB M XUMUYECKHUX PEAKITHIA.

2) 0a3oBbI€e MCCIeI0BaTEIbCKHE AeiiCTBUA:

BJaJIeTh OCHOBAMHM METOJOB HAY4YHOTO TO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuu;

(opMyIUpOBaTh LETU U 33Ja4d MCCIEIOBAaHUs, UCIOJIb30BATh MOCTABICHHbBIE U
CaMOCTOSITENTLHO CPOPMYTUPOBAHHBIE BOIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbl i1 (OPMHUPOBAHUS THUIOTE3bl 1O MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

BIIQJIETh HABBIKAMH  CAMOCTOSITEIFHOTO  TUIAHUPOBAHUA W TPOBEACHHS
YUEHUYECKUX JKCHEPHMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIOAATh 3a XOJOM
mpolrecca, CaMOCTOATENIBHO TPOTHO3UPOBATH €ro  pe3ynbTaT, (OpMyInpOBaTh
000O0IIIeHNs] U BBIBOJBI OTHOCHTEIHHO JAOCTOBEPHOCTH PE3yJIbTATOB HMCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTb  ONBIT  YYEHHYECKOM  HUCCIEeNOBATENbCKOW W MPOEKTHOM
JESITEIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB pEUICHHs] MPAKTUYECKUX 3a/ay, TNPUMEHEHHIO Pa3JIMYHBIX METOAOB

ITIO3HaHU.



3) padora c nngopmanueii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHMKAX MH(pOpMAIK (HAYYHO-IOIYJISIpHAS
JUTEepaTypa XUMHUYECKOTO COIEpKaHMsI, CIIpaBOYHbIE TOcoOUs, pecypcsl HTepHeTa),
aHAIM3UpPOBaTh HWHGOPMALIMIO PA3NMUYHBIX BHIOB H (GOpM TMPEACTaBICHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTD;

(opMynupoOBaTh 3ampochl W NPUMEHATH Pa3IUYHbIE METOJbl IMpPHU TMOUCKE U
orbope wuHpoOpManUU, HEOOXOAMMOW JJisi  BBINOJHEHUS  Y4YEOHBIX  3a7ay
OIpENENEHHOIO TUIIA;

npuoOpeTaTh  OMBIT  HUCHOJB30BaHUS  MH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJIbHYIO (DOpPMY MpEACTaBICHUS HMHPOpPMALIH
(cxemsl, rpauKy, TUarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEJCTBA MpPU pabOTe C XUMUYECKOU
uHpopMaluen: NPUMEHATh MEXNpeaMeTHble ((pu3mueckne M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (POpMYIIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HATTIITHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMbI B XOJ€ TUAJIOra U/Uiu
JIMCKYCCHUH, BBICKa3bIBaTh UJIeH, (DOPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTEIBLHO
BBITIOJTHEHNUS NIPEIJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IIPE3CHTALMEN pEe3yJIbTATOB IIO3HABATEIBHOU JEATEIILHOCTH,
IIOJIyYEHHBIX CAMOCTOSTEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJHEHUU
XMMHUYECKOTO 3KCIEpUMEHTa, MPaKTHYECKOH paboThl MO HCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, pealiu3aluu yueOHOro MpoeKTa, U POpMyIUpPOBATH BBIBOIBI 1O
pe3ysbTaraM MHPOBEAEHHBIX HCCIEAOBAHUM NYyTEM COIVIACOBAHUS IO3ULIMM B XOJI€

oOCYXJIeHHUsI © 0OOMEHa MHEHUSIMU.



PeryisiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe JeHCTBHSA:

CaMOCTOATENIBHO  IUIAHUPOBAThb M OCYLIECTBIATH CBOIO  IIO3HABATEIIBHYIO
NEATEIbHOCTh, OIpeaeisass €€ Uenu M 3aJadd, KOHTPOJIMPOBATbH WM IO Mepe
HEOOXOJMMOCTH  KOPPEKTHUPOBATh TMpEAJiaraéMblii  aNTOpUTM JACUCTBUIA  TIpU
BBIMIOJJTHEHMM y4e€OHBIX M  MCCIEAOBAaTENbCKUX 3a/ad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CIMOCOO HUX peEleHUus ¢ Y4YETOM IOJIY4YEHHUS HOBBIX 3HAHMHM O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBJISATE CaMOKOHTPOJb JEITEIBHOCTH Ha OCHOBE CaMOaHaiuu3a Hu
CaMOOLICHKHU.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUHM Ha YIIIyOJIEHHOM
YPOBHE Ha ypOBHE CPEIHEro oo0mero o0pa3oBaHUs BKIHOYAIOT CHELM(PUUECKHE IS
y4eOHOro mpenMera «XuMUs» HayudHbl€ 3HAHUSA, YMEHHUS M CIIOCOOBI JAEUCTBUN IO
OCBOCHHIO, MHTEPHPETALUd U MNPeoOpa3oBaHUIO 3HAHUM, BUJbI ACSITEIBHOCTU I10
MOJIYy4YCHUI0O HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUNW B PA3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE€ B PEAIbHBIX )KU3HEHHBIX CUTYalUsAX, CBA3AHHBIX C XUMHEU. B

nporpamMme 1Mo XuMuu npeaAMETHBIC PC3YJIbTAaThbl HIPCACTABJICHBI 11O T'OJaM U3YyUCHUS.

10 KUIIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHnudeckass XuMHUs» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh MPEJICTABICHUN: O MECTE€ U 3HAYEHUU OPTraHUYECKOU XUMHUH
B CHCTEME €CTECTBEHHBIX HAyK M €€ poJIi B OOCCIEYCHUH YCTONYMBOTO Pa3BUTHS
YEeJOBEYECTBA B PEUICHUM MPOOJIEM 3KOJIOTHYECKOW, IHEPTeTHUECKON M TMUIIEBOM
0e30macHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEpPUAJIOB, HOBBIX
WCTOYHUKOB JHEPTUU, B OOCCIECUYCHHH PAIMOHAIBLHOTO MPUPOJIOTOIB30BaAHMS, B
GbopMUpPOBAHUM MHUPOBO33PCHHUS W OOIIEH KyJIbTyphl UeIOBEKa, a TakKkKe

HKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M IPUPOTHOM CPEJIE;



BJIQJICHUE CUCTEMOU XAMUYECKUX 3HaHUM, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS — XUMUYECKUM SJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUS ~aTOMa, TUOpHAM3aIMs aTOMHBIX OpOWTaliel, WOH, MOJICKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCT, CTENEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 0OBEM, YIIEpOJHBIM CKeleT, (QyHKIIMOHAIbHAs
TpyIma, paaWkan, CTPYKTypHble (Gopmynsl  (pa3BEPHYTHIE, COKpamEHHBIC,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHAasT M MPOCTPAHCTBEHHAas (reoMeTpuyecKas,
ONTUYECKAsl), U30MEPHI, TOMOJIOTUUECKUH PsJl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPOI-
U a30TCOJIepXKallue OPraHMYECKUE COCAMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS; TEOPHUH, 3aKOHBI (IEPUOJUUYECKUN 3aKOH
. . MenneneeBa, Teopus CTpOCHHUS opranmdyeckux BemectB A. M. byrtneposa,
3aKOH COXPAHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MIPEBPALICHUS SHEPTUH TPH
XUMUYECKUX  pEaKIHsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SA3BIK  XHUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JIekKAIIMEe B OCHOBE IMOHMMAHUS TMPUYMHHOCTU H
CUCTEMHOCTH XHUMHUYECKHUX SIBJICHUM; MPEACTABICHUS O MEXaHU3MaX XHUMHUUYECKUX
peakiui, TePMOJUHAMUYECKUX U KUHETUUECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAHUS,
O B3aMMHOM BIIMSIHUM aTOMOB W TPYNIl aTOMOB B MOJEKyJax (MHIYKTHUBHBIA H
Me3oMepHbIi 3 dexTsi, opuentantel | u Il pona); daxromornueckue cBeneHus o
CBOMCTBaX, COCTaBe, IOJY4YCHUU U O€30MAaCHOM HCMOJb30BAHUM BaKHEHUIITUX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW NEATETHHOCTH 4YeJIOBEKa, OOIIMX
HAay4YHBIX MPUHIMIAX XHUMHUYECKOrO0 TPOU3BOJCTBA (HAa MpUMEPE MPOU3BOJICTBA
MeTaHoJia, mepepadboTku HedTH);

c(hOPMHUPOBAHHOCTh yMEHHI: BBISBISATh XapaKTEPHbIE TPHU3HAKH TOHITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIME TMOHSTHUS TPHU
OMMUCAHUU COCTaBa, CTPOEHUSI U CBOMCTB OPTraHUYECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTh YMECHHUIA:



WCIIOJIH30BAaTh XWMHYECKYI0 CHMBOJIUKY [IJII COCTaBIICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEJIETHBIX) (POPMYJI OpPTaHMUECKHX
BEIIECTB;

COCTABJISITh YPAaBHEHUS XWMHUYECKHX PEaKIMi W PACKPBIBATh WX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii OCPEJICTBOM COCTAaBJICHUS
AJIIEKTPOHHOTO OajaHca »dTUX peaklMil, peaknuid HMOHHOTO OOMeHa MyTEéM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

U3TOTABJIMBATh MOJIEIN MOJIEKYJl OPraHMYECKUX BEIECTB I WILTIOCTPALUU MX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOPMHPOBAHHOCTh YMEHWW: YCTAHABIWBATh MPUHAMICKHOCTh HW3YUECHHBIX
OpraHMYEeCKUX BEIIECTB IO MX COCTaBy M CTPOCHHUIO K OMpeNeIEHHOMY
KJIAcCy/Tpynmne COSAWHCHWH, JaBaTh WM Ha3BaHUS 110 CHCTEMAaTHYECKOU
HomeHkiatype (IUPAC) u mpuBOAUTH TpUBHAIbHBIC HA3BaHUSA [JIS OTAEIBHBIX
MPEACTaBUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJIYOJI, TIUIEPHH,
ATUJICHTJIMKOIb, (eHon, (opManbaerua, areTadbleruja, aleToH, MypaBbUHAs
KHUCIIOTa, YKCYCHAasl KHUCIIOTa, CTEApUHOBAs, OJEHMHOBAs, MAJIbMUTHHOBAS KHUCIIOTHI,
TJIMIAH, aJJaHWH, MaJlbTo3a, (PyKTO3a, aHWJIWH, TUBHHWI, HW3OMPEH, XJOPOMPEH,
CTUPOJI U IPYTHUE);

c(hOpPMHUPOBAHHOCTH YMEHUS OTPEEIATh BUJ XUMUYECKOM CBSI3M B OPraHMYECKUX
COCIMHCHUSX (KOBAJICHTHAsI U MOHHASI CBSI3b, G- U T-CBSI3b, BOJOPOIHAS CBS3h);

c(OPMUPOBAHHOCTh yYMEHUSI TPUMEHSATH TMOJOXKEHUS TEOPUH  CTPOEHUS
oprannueckux BemectB A. M. bytiepoBa 1 0OBSICHEHHUS] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh COCTaB, CTpOeHUE, (HU3UIECKUE U
XUMUYECKAE  CBOWCTBA  THUIMYHBIX  TPEJICTABUTENICH  pa3IMYHBIX  KJIAcCOB
OpPTraHUYECKUX BEIIECTB: AJIKAHOB, IMKJIOATKAHOB, AJTKEHOB, AJIKAJHNCHOB, aJKHMHOB,
apOMaTUYECKUX YTIEBOJOPOJOB, CIHUPTOB, albJICTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, MPOCTBIX M CIOXHBIX 3(UPOB, >XKUPOB, HUTPOCOCIWHCHHA W aMHHOB,

aMUHOKHUCIIOT, OEJIKOB, yTI€BOAOB (MOHO-, IU- U TIOJINCAXAPHJIOB), WIUTIOCTPUPOBATH



TeHETUYECKYIO CBSI3b MEXKJY HHUMH YPaBHEHHUSMHU COOTBETCTBYIOUIMX XHMUYECKUX
peaxIuii C UCIMOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIL;

c(hOpMHUPOBAHHOCTh YMEHHUSI MOJATBEPK/IaTh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBHCHUMOCTH PEaKIMOHHON CIIOCOOHOCTH OPTraHMYECKHX COCAUHEHHM OT KpaTHOCTHU
U TUINA KOBAJIEHTHOM CBS3M (G- M TM-CBS3M), B3aUMHOIO BJIUSIHUSI aTOMOB W TPYIII
aTOMOB B MOJIEKYJIaX;

cOPMUPOBAHHOCTh YMEHHS XapaKTEpPH30BaTh HCTOYHUKU YIIIEBOJOPOTHOTO
ChIpbs (HETh, IPUPOJIHBIN Ta3, Yrojb), CIIOCOOBI €ro NepepaboTKH M MPAKTUYECKOE
IPUMEHEHHE TPOTYKTOB NIepepaboTKu;

c(hOpPMUPOBAHHOCTh BJIAJEHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYUYHBIX
METOJaX MO3HaHWS — HAOJIOJEHUHM, U3MEPEHUH, MOJIEIMPOBAHUHU, SKCIIEPUMEHTE
(peabHOM M MBICTICHHOM) U YMEHHSI IPUMEHSTH 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHMSI MPUMEHITh OCHOBHBIE OIEPALMUA MBICIUTEIBLHOM
NESATEIIbBHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHUE, O00OIIeHHE, CHUCTEeMAaTHU3allMIo,
BBISIBJICHHE MPUYMHHO-CIICACTBEHHBIX CBA3EH — JJI M3YYEHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKITHil;

c(OPMUPOBAHHOCTh YMEHHWH: BBISBISATH B3aWMOCBSI3b XMMHUYECKUX 3HAHHHA C
MOHATUSMUA U TIPEJCTABICHUSMU JIPYTUX ECTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0osee OCO3HAHHOTO TOHMMAHUS CYIIHOCTHM MAaTE€pHaIbHOTO €IMHCTBA MHUDA,
UCTIONIb30BaTh CHCTEMHBIE 3HAHWSA 10 OPraHUYECKOM XUMHH Ui OOBSCHEHHUS WU
IPOTHO3UPOBAHMSI SIBJIIEHUH, UIMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(hOpPMHUPOBAHHOCTh YMEHUI: MPOBOIUTE PACYETH IO XUMHUECKUM (popmyrnaMm u
YPaBHEHUSAM XUMHUYECKHX PEAKIUil C HCIIONh30BaHHEM (PU3NIECKUX BETUYHH (Macca,
00BEM  Tra3oB, KOJMYECTBO  BEIIECTBA), XapaKTEpU3YIOUIMX  BeELIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOH (OpMYIIbI
BEIIECTBA 10 U3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB, MPOAYKTaM
CTOpaHus, TUIOTHOCTHU Ta3000pa3HbIX BELIECTB;

c(OpPMHUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, AaHAIM3HPOBATh U OLEHWUBATH C

MTO3HITNI PKOJOTHUECKON 0€30IaCHOCTH MOCIIEACTBHS OBITOBOM M MPOU3BOACTBECHHOM



JESITEIbHOCTH YeJIOBEKa, CBS3aHHOM ¢ TmepepaboTKOl BEIEeCTB, MCIOJIb30BATh
NOJIyYCHHbIE 3HAHUA I MPUHATHS I'PAMOTHBIX pEHIEHUH MpoOJeM B CUTYaLMSsX,
CBSI3aHHBIX C XUMMUEM;

c(OpPMUPOBAHHOCTh YMEHHIl: CaMOCTOATEIBHO IUIAHUPOBATh W TPOBOJIUTH
XUMHUYECKUN OSKCIIEPUMEHT (IIOJIydeHHE U H3YYEHHE CBOWCTB OpPraHUYECKHX
BEILECTB, KAYECTBEHHBIC PEAKUHUHM YIJIEBOJAOPONOB PA3NMYHBIX KJIACCOB W
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEUIECTB, PEUIEHUE SKCIEPUMEHTAIBHBIX
3aJa4 10 PACIO3HABAHHWIO OPraHMYECKUX BEIECTB) C COONIOJIEHUEM IpaBUII
Oe3omacHOro oOOpaleHus ¢ BEUIECTBAMH M JIaDOpaTOPHBIM  000PYAOBAHUEM,
bopMynaMpoBaTh 1€Jb HMCCIENOBAaHMS, MPEJICTABIATh B Pa3Iu4yHOd  (popme
pe3ynbTaThl SKCIIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOMI0aTh MpaBUjIa 3KOJIOTUYECKH 1€]1ecOo00pa3HOro MOBEAEHUS B OBITY U
TPYJIOBOM JEATENBHOCTH B LEISAX COXPAHEHUs CBOETO 3/I0POBBS, OKpYXKarolen
IPUPOIHON Cpebl U JOCTHKEHUS €€ YCTOWYMBOIO Pa3BUTHS;

OCO3HaBaTh OIIACHOCTh TOKCHUYECKOTO [JEHCTBHSI Ha JKMBBIE OpPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJIM3UPOBATh 1€1ecOo00pa3HOCTh NPHUMEHEHHUS OPraHMYeCKUX BEUIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c()OPMUPOBAHHOCTh ~ YMEHHUMW: OCYIIECTBISTh  LEJCHANPABICHHBIA  IOUCK
XUMHUYECKONM MHQOpPMAlMKM B PA3IUYHBIX HUCTOUYHUKAX (HaydHas M y4eOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBoi MHpopmanuu, UHTEpHET U Apyrue), KpUTHUYECKU
aHANIM3UPOBaTh XMMUYECKYI0 MH(pOpPMAIHIO, IepepadaThiBaTh €€ U HUCIOJIb30BaTh B
COOTBETCTBHUH C ITOCTABIIEHHON yueOHOM 3a1ayeil.

11 KJIACC

[IpenmeTrHbie pe3yiabTaThl OCBOEHHs Kypca «OOmas u HeopraHuyeckass XuMUs»
OTpaXaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM E€IUHCTBE MUpA,

3dKOHOMCPHOCTAX M IIO3HABACMOCTHU SIBJICHUM npupoanl, 0 MCCTC U 3HAYCHHUN XUMHHU



B CHCTEME €CTECTBEHHBIX HayK U €€ poJih B 00E€CIICUCHUN YCTOWYUBOTO PA3BUTHS, B
pEIIeHUH TPOOJIeM 3KOJIOTHUECKOW, DHEPreTUYECKON W TMHUIIEBON 0e30macHOCTH, B
Pa3BUTUU MEJIUILIMHBI, CO3/JAHNH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
o0OeCrieYeHN  PAIMOHAJIBLHOTO  TPUPOJOINOJB30BAaHUSA, B (OPMHPOBAHUU
MHUPOBO33pEHUsI W OOHIeH KyJbTyphl 4YEJOBEKa, a TaKXkKe HSKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOHOM cpee;

BJIQJICHHE CUCTEMOU XUMHUYECKUX 3HAHUH, KOoTopast BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUIN 3JIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI,
DJIGKTPOHHAsT 000Jl0Yka aroma, S-, P-, d-aTOMHBIE OpOWTaIW, OCHOBHOC H
BO30Y)X/IEHHOE COCTOSIHHMSI aroMa, THOpuAu3alys AaTOMHBIX oOpOuTaned, HOH,
MOJIEKYJa,  BAJIEHTHOCTb,  AJIEKTPOOTPULIATEIIBHOCTh,  CTENEHb  OKHUCIICHHUS,
XUMHUYECKass CBsI3b  (KOBAJICHTHAs, HMOHHAs, MeETAJUIMYECKas, BOJAOPOAHAs),
KpUCTAUIMYECKass pPEmETKAa, XUMHUYECKas peakius, pacTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJMUTHI, AJEKTPOJIUTUYECKAsT JUCCOLMAlUS, CTENEHb JUCCOLMAINY,
BOJIOPOJIHBIN  TMOKa3aTellb, OKHUCIUTEIh, BOCCTAHOBUTEIh, TEIIOBOM 3A(PdekT
XUMHYECKON pEaKIMu, CKOPOCTh XMMHUYECKON PEaKIMU, XUMHYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUSI DJICKTPOJUTUUECKON AUCCOIMAIIUU, TIEPUOTUUECKUIN 3aKOH
JA.WN. Menneneesa, 3aKOH COXpPAaHEHHsI MAcCChl BELIECTB, 3aKOH COXPAaHCHUS W
MPEBPAILEHUS] PHEPTUM TMPU XUMHUUYECKUX PEAKIMAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUN S3bIK
XUMHH, MUPOBO33PEHUECKUE 3HAHMUS, JIEKAIINE B OCHOBE OHUMAHUS TPUUMHHOCTH
U CUCTEMHOCTU XMMHUYECKHX SIBIICHHM; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU
BEIIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM M HAaJIMOJIEKYJSIPHOM YpOBHSIX;
NPEACTABICHUSI O MEXaHM3MaX XUMHUYECKUX peaKUui, TEePMOJAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX HX TMPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
pacTBOpax M MUCIEPCHBIX CHUCTEeMax; (HaKTOJOTUYECKUE CBEICHHUSI O CBOMCTBAX,
COCTaBe, TOJYYCHHH M OE30MaCHOM HCIIOJIb30BAHWM BAXKHEUIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY W MPAKTUYECKOM JACATEIBHOCTH 4YeJOBeKa, OOIIMX Hay4YHBIX

IMpUHOUIIaX XUMHYCCKOT'O IIPOU3BOACTBA,



c(OPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpPHbIE TMPU3HAKK TOHSATHH,
yCTaHaBIMBAaTh HMX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUSA NpU
OMKMCAHUH HEOPTAHUYECKHUX BEILIECTB U UX MPEBPALLCHUN;

cOpPMUPOBAHHOCTh yMEHHSI HCIOJB30BaTh XWMHUYECKYI0 CHMBOJHMKY JJIs
coctaBieHust  GOpMyd  BEHIECTB U YpPaBHEHUHW  XUMUYECKHX  PEaKIIUid,
cucremarudeckyro HomeHkinatypy (IUPAC) u TpuBHManbHbIC Ha3BaHHS OTICIBHBIX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMS OIPEACNATh BAJIEHTHOCTh M CTENEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIUHEHHSX, BHJI XUMHUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METaJJIM4ecKas, BOJOpPOJHAs), THUI  KPUCTAIMYECKOH  PEmETKU
KOHKPETHOT'O BELIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHUMOCTH CBOMCTB BEIIECTB OT BHUA
XUMHUYECKON CBA3M U TUINA KPUCTAIJIMYECKOW pEemETKH, OOMEHHBIH U JIOHOPHO-
aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEGHTHOU CBS3H;

c(hOpMHUPOBAHHOCTh YMEHHIA: KIACCU(PHUIIMPOBATH: HEOPraHMYECKHE BEIIECTBA 10
UX COCTaBY, XMMHUYECKHE PEAKIUHU IO Pa3IMYHbIM IMpHU3HAKaM (YUCIY U COCTaBY
pearupyromux BEIIeCTB, TEIUIOBOMY J((EKTy peakiuu, H3MEHEHHUIO CTeleHen
OKHMCIIGHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa U JpyTue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHUS U KPUTEPHUH AJISl KJIaCCU(UKALIMU U3y4aeMBbIX
BEIIECTB U XUMHUECKHUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHUS PAaCKpbIBaTh CMBIC Nepuoanueckoro 3akoHa JI. .
MenneneeBa u JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaATh 3JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHUMHUYECKHX JJIEMEHTOB IMEpPBOro—4eTBEPTOTO mepuoAoB llepuomndeckoii
cucrembl J[.MI. Menneneesa, uUCNoNb3ys MOHATUSA «DHEPIETUYECKUE YPOBHNY,
«IHEPreTHYECKHe TMOJIYPOBHM», «S-, P-, O-aToMHBIE OpOUTAIN», «OCHOBHOE H
BO30Y)KIEHHOE JHEPIeTUYECKUE COCTOSIHHSI aToMay; OOBSACHSATH 3aKOHOMEPHOCTH

U3MEHEHHSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U HX COCI[I/IHGHI/II\/JI 10 nIepuogaM H



rpymnam [lepnogmueckonn cucrems! [l. 1. MenneneeBa, BaleHTHBIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI HX AJIEKTPOHHBIX 000JIOUEK;

c(OpPMHUPOBAHHOCTh YMEHUN: XapaKTEpU30BaTh (ONMUCHIBATH) OOLIME XUMUUECKHE
CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB, IOATBEPKIATh  CYIIECTBOBAHHE
TEHETUYECKOU CBS3M MEXAY HEOPTaHMYECKUMH BEILECTBAMHU C TIOMOIIBIO YPAaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

chOpPMUPOBAHHOCTh ~ YMEHHUS  pPAacCKphIBaThb  CYIIHOCTb:  OKHUCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMA IOCPEACTBOM COCTAaBJIECHUS JJIEKTPOHHOIO OanaHca
THX pEeaKlMi; pPEaKIHii HMOHHOrO OOMeHa MyTEM COCTAaBJICHUS HX TOJHBIX WU
COKpAILIEHHBIX VOHHBIX YPaBHEHHI; peakun TUAPOJIN3A; peakun
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHUS);

c()OPMUPOBAHHOCTh ~ YMEHHUS  OOBSICHATH  3aKOHOMEPHOCTHM  MPOTEKAHUS
XUMUYECKUX PEaKUUM € YY4ETOM MX HHEPIeTUUYECKUX XAPAKTEPUCTUK, XapakTep
U3MEHEHHsSI CKOPOCTHM XMMHUYECKOW peakUMh B 3aBUCMMOCTH OT pPa3IMYHBIX
(akTOpoOB, a TaKKe XapaKTep CMEIICHHUS XMMUYECKOIO PaBHOBECHUS MOJ BIUSHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUYECKUE PEAKIINH, JIEKAILUE B
OCHOBE MPOMBILIUIEHHOTO IMOJY4Y€HHUsS CEPHOM KHUCIOThI, aMMHaKa, 00lue Hay4dHbIE
OPUHLMIBL ~ XMMHMYECKUX  MPOU3BOJCTB;  LIE€JIECOOOpPAa3HOCTh  MPUMEHEHHUS
HEOPTraHWYECKHUX BELIECTB B IMPOMBIIUIEHHOCTA M B OBITY C TOYKH 3pEHUs
COOTHOILEHHUS PUCK-TI0JIb3A;

c(hOPMHUPOBAHHOCTD BJIAJICHUS CUCTEMOW 3HaHUW O METOAAaX HAyYHOI'O MO3HAHUS
SBJICHMA TNpPUPOJbl — HAOJIOIEHUE, HU3MEPEHHE, MOJEIUPOBAHHUE, SKCHEPUMEHT
(peanpHBIi W MBICIEHHBIN), HCHOJB3YEMBIX B €CTECTBEHHBIX HAayKax, YMEHUS
MIPUMEHSTh OTU 3HAHUS TMPU DKCIEPUMEHTAILHOM HCCIIEIOBAHUM BEIECTB W JJIA
OOBSICHEHHS] XUMHUYECKUX SIBJICHHM, MMEIOIIUX MECTO B MHPUPOJE, MPAKTHUECKON

ACATCIBHOCTH YCJIIOBCKA U B HOBCGHHCBHOﬁ KHU3HH,



c(hOPMHUPOBAHHOCTh YMEHHS BBISBISTH B3aMMOCBSI3b XUMUYECKMX 3HAHUHA C
MOHATUSAMH W TPEJCTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee 0OCO3HAHHOIO MOHUMAHUS MaTePUATBHOTO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUETHI: C MCHOJIB30BAHUEM MOHATUN
«MaccoBasl JOJsl BEIeCTBa B PAacTBOPE» U «MOJIApHAs KOHIICHTPALUS»; MAacChl
BEI[ECTBA WM 00bEMa raza Mo H3BECTHOMY KOJUYECTBY BEIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEUIECTB; TEIIOBOTO 3 (eKTa peaKiuy;
3HAUEHUS BOJOPOJHOTO MOKa3aTesiss PacTBOPOB KHUCIOT M IIENIOYe C W3BECTHOMU
CTENEHBIO JHccoManuu; Macchl (00BEMa, KOJIMYECTBA BEUIECTBA) NPOIYKTa
pEaxIuu, eCM OJHO W3 MCXOIHBIX BEIIECTB JIaHO B BHUJE PACTBOPA C OMPEICIEHHOM
MaccoOBOM J0JIE€ll pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET IMPHUMECH);
JIOJTU BBIXOJ1a TIPOAYKTA PEAKINH; O0BEMHBIX OTHOIICHHUM ra30B;

c(hOPMHUPOBAHHOCTh yMEHHUH: CaMOCTOATENbHO IUIAHUPOBATH W IPOBOJIUTH
XUMHUYECKUN IKCIIEPUMEHT (MPOBEACHHUE pEeaKLuii HOHHOTO OOMEHa, MOATBEPKIACHHE
KauyeCTBEHHOTO COCTaBa HEOPTaHMUYECKHUX BEIECTB, OMPEACICHUE CPEIbl PacTBOPOB
BEII[ECTB C TOMOIIBI0O MHAUKATOPOB, U3YUYCHUE BIUSHUS PA3IUYHBIX (HDaKTOPOB Ha
CKOPOCTh XMMHUYECKOW PEaKIH, PEIICHHWE IKCIEPUMEHTAIbHBIX 33Jad 1O TeMaM
«Metamnbs» 1 «Hemeramib») ¢ coOmoieHneM TpaBuil 0€30MacHOTO OOpalieHus ¢
BEI[ECTBAaMU W JabopaTopHbIM  00OpynOBaHuEeM,  (QOpPMYJIUpPOBATH  IIEJb
UCCIICIOBAHMSI, MPEICTaBIATh B PA3IUYHON (OpME pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUH: COOJIOJAaTh MpaBWia MOJb30BAHUS XUMHUYECKOU
MOoCy/Iol U JTabOpaTOpHbIM 00OpyJOBaHUMEM, OOpalleHusi C BEIIECTBAMHU B
COOTBETCTBUHM C HHCTPYKIHMSIMHU IO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, DJKOJIOTHYECKH I1eJecO00pa3HOro TMOBEACHUS B OBITY W TPYAOBOH
JESITEIbBHOCTH B IIEJIIX COXPAHEHHUS CBOETrO 3JI0pOBbs, OKpYXarollel MnpupogHon
Cpeapl M JOCTIKEHUsT €€ yCTOWYMBOIO pa3BUTHs, OCO3HABaTh OMNACHOCTh
TOKCHUYECKOTO JCHCTBHUS HAa >KMBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTraHUYECKUX

BENIECTB, MOHMMas cMbIci nokazarens [1K;



cOPMUPOBAHHOCTh ~YMEHHUH: OCYIIECTBISATH  IEJICHAINIPABICHHBIN  MOUCK
XUMHYECKONH MH(QOpPMAIMKM B PA3IUYHBIX MCTOYHUKAX (HaydyHas M y4eOHO-HAy4dHAs
JUTEpaTypa, cpelacTBa MaccoBod MHpopmanuu, UHTEpHET U Apyrue), KpUTUUECKU
aHaAJIM3UPOBATh XMMHUUYECKYI0 MH(OpMAIHIO, iepepadbaTbiBaTh €€ U UCIOJIb30BaTh B

COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.
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10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHble (UU(poBbHIE)
KoHnTpoJubHbie
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
11 | crpoens opraorecetan commment A, M. : ,  BrGmoremlloK
' P P A o https://lesson.edu.ru/04/10
byrneposa
Htoro no paznemny 6
Paznea 2. Yraesoaopoasl
21 [IpenenpHble  yrieBOmOpPOABI —  AJKAHBI, 5 bu6nunoreka [IOK
' [UKJIOAJTKAHbI https://lesson.edu.ru/04/10
99 HemnpenensHble  yriieBoIOpOAbl:  AJIKEHBI, 9 bubnmnorexka HOK
' aJIKaIEHbl, aJTKUHBI https://lesson.edu.ru/04/10
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' P YIICBOAOPOIAL P https://lesson.edu.ru/04/10
[IpupoiHbIE HICTOYHUKH YTIIEBOJOPOIOB U HX bubnmnoreka [JOK
24 1
nepepadoTka https://lesson.edu.ru/04/10
but6mmoreka [IOK
2.5 r 3 1
MIOTESHTPOUSBOIERIE FIICRONOPOAOR https://lesson.edu.ru/04/10
Hroro no pazneny 22
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHU st
bu6nuoreka [IOK
3.1 C ) 7
HHPTRL TRCHOM https://lesson.edu.ru/04/10
3.2 KapOoHumnbpHBIE COCOMHEHMS: ambACTUABl U 13 bubnmoreka [JOK
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keToHbl. KapOoHOBbIe KHUCIOTHL. CIOXHBIC
a¢upsl. XKupbl

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

3.3 YriaeBoasl 7 bubmmorexa [IOK
https://lesson.edu.ru/04/10
Wroro no pazueny 27
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs
bubnuorexa [JOK
4.1 AMMHBI. AMUHOKHCIIOTBI. benmku 8 https:/ /Iesson]é dU.ru/04/10
Hroro mo pazueny 8
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS
51 BricokoMoneKkynsipHbIe COSIMHEHUS 5 bubmorexa OK
https://lesson.edu.ru/04/10
Hroro no pazgeny 5
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoauuyecTBO 4acoB

dyeKkTpoHHBbIE (LM pPOBbLIE)

Ne i/ KonTpoJbHbIe
MPOrpaMmmbl Bcero paGoThI o0pa3oBaTejibHbIE PeCypPChI
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crpoenue aroma. llepuoguyeckuii 3aKoH
11 51 llz[epnoxmqecxaﬂ CIfCTeiI/[a XUMHAYECKUX 6 1 bubamorexa LIOK
snemerros J1, W Mereneesa https://lesson.edu.ru/04/11
19 Crtpoenue  BemiecTBa.  MHoroo0pasue 9 bubnmnoreka HOK
BEIIECTB https://lesson.edu.ru/04/11
1.3 XUMHUYECKUE PEaKIHH 9 bubmorexa OK
https://lesson.edu.ru/04/11
Uroro no pazneny 24
Pa3nen 2. Heoprannyeckasi XuMust
bubmuotexa [JOK
21 Heweramer 22 1 https:/ Iesson]._édu.ru/04/11
bubmmorexa [JOK
22 Merane: 16 L https://lesson.L;du.ru/04/11
Hroro o pasneny 38
Pa3nen 3. XumMus u ;Ku3Hb
MeToabl TIO3HAHUS B XUMHUU. XUMHUS H bubmmorexa LOK
3.1 KU3HL 6 1 https://lesson.edu.ru/04/11
Hroro 1o pasuery 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
K
Ne Tema vooKa OqueCIIBO o8 HMara DJIeKTpOoHHbIe U pPOBbIE
n/n yp Bcero OHTPOJILHLIC U3YyYeHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 [Ipenmer u 3HaueHNE OPraHUYECKON XUMUH 1 Bubmmorexa HOK
ped P https://lesson.edu.ru/04/10
5 DJEeKTPOHHOE CTPOEHUE aToMa yriepojia. BanenTHsle 1 Bbu6mmotreka [JOK
BO3MOYKHOCTH aTOMa yriiepo/a https://lesson.edu.ru/04/10
3 Teopust cTpoeHUs] OpraHUYECKUX coequHeHuil A. M. 1 bubmmoreka [JOK
bytneposa https://lesson.edu.ru/04/10
4 Busl n3omMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs 1 Bubmorexa IOK
8 PHI: CIPYRTYPHAL, TPOCTP ] https://lesson.edu.ru/04/10
IIpencraBnenue 0 KJaccuuKanuu U Bu6miorexa LOK
5 CHCTeMaTH4YeCKast HOMEHKJIaTypa (IUPAC) 1 https://lesson.edu.ru/04/10
OpPraHUYECKUX BEIIECTB
6 BBoHas koHTpONIbHAS paboTa 1 1
ANKaHbl: TOMOJOTMYECKUI psan, obmas Qopmyia, bubmmorexa LIOK
7 1
HOMEHKJIaTypa 1 U30Mepus https://lesson.edu.ru/04/10
8 dusnueckue U XMMUYECKHE CBOWCTBA aJIKaHOB 1 bubmorexa LOK
https://lesson.edu.ru/04/10
Haxoxnenue ankanoB B mpupoae. CrocoObl bu6muoreka [JOK
9 1 .
MIOJTyYeHHUs U IPUMEHEHHUE aJIKaHOB https://lesson.edu.ru/04/10
10 cmpoeme, et enoficrsa,  nocotns 1 Bubmiorexa LIOK
P ’ ’ https://lesson.edu.ru/04/10
NOJTyYeHHUs U IPUMEHEHHE
Pemenne pacu€THBIX 3aJad  Ha  OIpeJesIeHue
11 MOJIEKYJISIpHOIN (hOpMYJIbl OpraHMYECKOIro BeEIecTBa 1 bu6muoreka [JOK

110 MaCCOBBIM O0OJISIM aTOMOB 3JICMCHTOB, BXOIAIINX
B €0 COCTaB.

https://lesson.edu.ru/04/10
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AJIKEHBI: TOMOJIOTUYECKUH psif, oOmias ¢dopMmyna,

bubnmoreka [IOK

12 HOoMeHKartypa. CTpyKTypHas U LUC-TPaHC-U30Mepus 1 https:/lesson.edu.ru/04/10
AJIKEHOB
13 Ouznyeckue 1 XMMHUYECKHE CBOICTBA aJIKEHOB 1 bubmorexa [IOK
‘ https://lesson.edu.ru/04/10
bubnunoreka LIOK
14 CriocoObI TToTy4eHHUsT ¥ IPUMEHEHNE ATKEHOB 1 hitps://lesson.edu.ru/04/10
-- bubnuoreka [{OK
Pemenne pacu€THBIX 3amad  Ha  OINpEeJIeHUE _
15 MOJIEKYJISIPHOM (hOpMYJIbI OPraHUYECKOTO BELIECTBA . https://lesson.edu.ru/04/10
bubmuoreka [{OK
16 Ankanuennl. XUMUYECKHUE CBOMCTBA 1 https://lesson.edu.ru/04/10
17 CriocoOsl MoTyueHus: U MPUMEHEHUE allKaueHOB 1 bubmmorexa [IOK
i p a https://lesson.edu.ru/04/10
18 AJIKUHBI: TOMOJIOTUYECKUI psin, obmas dopmyna, 1 bubnuoreka [IOK
HOMEHKJIaTypa, (PU3NUECKUE CBONCTBA https://lesson.edu.ru/04/10
19 XHUMUYECKUE CBOMCTBA aJTKHHOB 1 bubmmoteka IIOK
Cnoco0bl MoJTy4eHus! 1 NPUMEHEHHE aTKHHOB https://lesson.edu.ru/04/10
20 Pemrenne  3agay:  pacy€rbl [0 YPaBHEHHUIO 1 bubmuoreka [IOK
XHMHUYECKON peaKinu https://lesson.edu.ru/04/10
21 ApeHBl: TOMOJOrMYeCKUil psa, obmas ¢opmyia, 1 bubmnoreka [JOK
HOMEHKJIaTypa, (pu3ruecKue cBOCTBa https://lesson.edu.ru/04/10
. bubnuotexa [JOK
22 KHMHHCCKHC CBOHCTBA apCHOB . https://lesson.edu.ru/04/10
but6mmorexa [IOK
23 CriocoObI oTy4eHHst 1 IPUMEHEHUE apeHOB 1 hitps://lesson.edu.ru/04/10
24 I'eneTnueckas cBA3b MEXIY Pa3TUYHBIMU KJIacCaMH 1 bubmuorexa [JOK
YIJIEBOIOPOIOB https://lesson.edu.ru/04/10
o5 [IpupoaHble HMCTOYHMKHM  YIJIEBOAOPOJOB M HX 1 bu6muoreka [JOK
nepepadoTka https://lesson.edu.ru/04/10
26 ["anoreHonpoun3BoIHBIE YTJI€BOJOPOIOB: 1 but6mmoreka [IOK
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OJICKTPOHHOC CTPOCHUC, p€akuuu 3aMCIICHUA
rajJorcHa

Cucremaruzauust u 0000IIeHHE 3HAHUN TIO pa3zeny

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

bubnunoreka LIOK

27 "VraeBogoposs"” https://lesson.edu.ru/04/10
28 Kontponbnas padota nmo teme "YriaeBogopoabr"”

29 [IpenenbHBIC OTHOATOMHBIE CITUPTHI BH6H_HOTeKa HOK
https://lesson.edu.ru/04/10

30 XUMUYECKHE CBOMCTBA MPEIECIbHBI OJHOATOMHBIX bubnnorexa [JOK
CIIUPTOB https://lesson.edu.ru/04/10

31 CriocoObl MonydeHus U MPUMEHEHUE OAHOATOMHBIX bu6nmorexa LIOK
CIIHPTOB https://lesson.edu.ru/04/10

30 [Ipocteie >Qupsl: HOMEHKIATYpa H H30MeEpus, bubnuoreka [IOK
0COOEHHOCTH (PH3MUYCCKUX U XUMHUECKUX CBOWCTB https://lesson.edu.ru/04/10

MHoroaToOMHBIE COUPTHL: (PU3HUECKUE M XUMHUYECKUE bubnuoreka [IOK
33 CBOMCTBA, CIIOCOOBI MOJTyYCHHS H TPUMCHEHHUE https://lesson.edu.ru/04/10

34 DeHoII: CTPOCHHE MOJIEKYIIBI, (PU3UYECKHUE CBOMCTBRA. bubmroreia HOK
’ https://lesson.edu.ru/04/10

35 XUMUYECKHE CBOWCTBAa U CHOCOOBI MOJy4YeHUs bubmuoreka [IOK
beHona https://lesson.edu.ru/04/10

36 AJbieTUIBl M KETOHBI: TOMOJIOTHYECKHE  PSJIbI, bu6nunorexa LIOK
obmast popmyra, U30MepHsl 1 HOMEHKJIaTypa https://lesson.edu.ru/04/10

37 AJLIernapl U KETOHE: XUMHUYECKHE CBOMCTBA bubmmorexa [IOK
https://lesson.edu.ru/04/10

38 CrrocoOBbI MOJTYYeHHs aJTbJICTHIOB U KETOHOB bubmmorexa [IOK
https://lesson.edu.ru/04/10

39 OAHOOCHOBHBIE TMpeAeNbHbIe KapOOHOBBIC KHUCIOTHI: bubmmnoreka [JOK
M30MEpHS ¥ HOMEHKJIaTypa https://lesson.edu.ru/04/10

40 XUMHUYECKHE CBOWMCTBA MpPENEIbHBIX OJHOOCHOBHBIX bubnmnorexa [JOK
KapOOHOBBIX KHCIIOT https://lesson.edu.ru/04/10

41 [ToHATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT bubmuoteka [JOK
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42 CriocoObl mosyyeHHss W TPUMEHEHHE KapOOHOBBIX Bu6muotexa [JOK
KHUCJIOT https://lesson.edu.ru/04/10
43 Crnoxsble 3(QUpPBL: TOMOJIOTUYECKUN DAL, oOmas Bu6muotexa [JOK
bopmyia, H30MepHst 1 HOMEHKJIaTypa https://lesson.edu.ru/04/10
. Bu6mumotexa [JOK
44 dusnyeckre 1 XMMUUIECKHE CBOMCTBA 3(PUPOB https:/lesson.edu.ru/04/10
45 Kupsel: crpoenue, GQuU3MYECKHE ¥ XHUMHYECKHE bubmmoreka [JOK
CBOWCTBa https://lesson.edu.ru/04/10
Mpbita Kak COIIM BBICILIMX KapOOHOBBIX KHCJIOT, UX BuGnuotexa LOK
46 Moromee neiictBue. [loHSATHE O CHHTETHYECKHUX
Moo cpecTBax (CMC) https://lesson.edu.ru/04/10
47 I'eneTnueckas CBS3b YIJIIE€BOAOPOIOB u Bbu6mmoteka [JOK
KHCJIOPOACOAEPKAIINX OPraHHYECKUX BEIIECTB https://lesson.edu.ru/04/10
48 PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKLIUN bubnuoreia OK
https://lesson.edu.ru/04/10
49 O6mas XapaKTEepUCTUKA YIJIEBOIOB u bubmuoreka [IOK
KJIacCH(HKAIUS YTIEBOIOB https://lesson.edu.ru/04/10
50 Monocaxapusr: ¢uznueckue CBOMCTBA " bubmmnoreka [HOK
HaXOXKJICHHUE B TIPUPOJIC https://lesson.edu.ru/04/10
o | e coupve e u o Bunionsa LOK
JMCAXAPHIOB https://lesson.edu.ru/04/10
[Tonucaxapuer: CTpPOCHUE MaKpOMOJIEKYJI, bu6muoreka [JOK
52 .
(u3nUecKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE https://lesson.edu.ru/04/10
but6mmorexa [IOK
53 ITonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX https:/lesson.edu.ru/04/10
. bu6muoreka [JOK
54 Cucremaru3aiys 1 0000IIeHHEe 3HAHUH 110 pa3leny https://lesson.edu.ru/04/10
95  KouTposnbpHas pabota o TeMe
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"Kucnopocoaepxaniue opraHM4eckue CoeTMHeHus"

AMUHBL: KJIaccu(pUKaIys, CTPOCHNUE MOJIEKYII, 001Iast

56 dhopmyna, n3oMepus, HOMEHKJIaTypa U GU3HIECKUE 1 buomorexa IOK
pMYIa, P, P https://lesson.edu.ru/04/10
CBOICTBa
bu6nmorexa [IOK
57 X i 1
MMHYECKHE CBOMCTBA an(aTHYECKUX aMHHOB https://lesson.edu.ru/04/10
58 AHWINH: CTPOCHHE  aHWJIMHA, 0COOEHHOCTH 1 bu6nmoreka [IOK
XMMHUYECKHX CBOMCTB aHWJIMHA https://lesson.edu.ru/04/10
59 CriocoObl MoTy4eHus: ¥ NpUMEeHEeHHe anu(aTuyeckux 1 bubnuoreka [IOK
aMHHOB https://lesson.edu.ru/04/10
60 AMUHOKHUCIIOTBL:  HOMEHKJAaTypa M  H30MEpHs, 1 bubmmorexa LIOK
(bu3rUecKre U XMMUYECKUE CBOWCTBA. https://lesson.edu.ru/04/10
61 benkn Kkak OpUpPOJHBIE IOJUMEPHI; CTPYKTYPHI 1 bubnuoreka [IOK
OenKkoB https://lesson.edu.ru/04/10
bu6nmorexa LIOK
62 X i 0 1
VIMITFICCIHE CBONCTRA DEIKOD https://lesson.edu.ru/04/10
A3oTconepkaliie reTepouKINYecKe COeANHEHHUS. Bu6morexa LIOK
63 HyknenHoBblE KUCIIOTBI: COCTaB, CTpPOEHHE U 1 hitos://1 du.ru/04/10
Ouosornueckasi pojib pS./71€sS0N.edu.ru
64 OCHOBHBIE TIOHATHA XUMHHM BBICOKOMOJIEKYJIIPHBIX 1 bubmmorexa LIOK
COCNHEHHI https://lesson.edu.ru/04/10
bubnmnorexa LIOK
65 I1 .B 1
HIACTMACERL. BofofkHa https://lesson.edu.ru/04/10
66 HNroroBoe TecTMpoBaHME Ha  MIPOMEKYTOYHOU 1
aTTecTalluu
67 AHanu3 KOHTPOJIBHON paboTHI
68 ITonBenenve UTOroB
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonTpoJbHbIe
n/n Bcero U3Y4YEeHUsS oOpa3oBaTe/ibHbIE pecypchl
padoTshI
1 AtoMm. CoctaB aroMHbIX saep. XUMHUYECKUU 1 bubmmoreka [JOK
sneMeHT. V3oTomnsl https://lesson.edu.ru/04/11
5 CtpoeHue  SJEKTPOHHBIX  00OJOYEK  aTOMOB, 1 bubnnorexa [JOK
KBaHTOBBIC YKCIIa https://lesson.edu.ru/04/11
3 Pacnpenenenue 3JIEKTPOHOB o ATOMHBIM 1 bubmmoreka [JOK
opouTasam https://lesson.edu.ru/04/11
4 DNeKTPOHHBIE KOH(UTYpaIlMK aTOMOB JJIEMEHTOB B 1 bubmmoreka [JOK
OCHOBHOM H BO30YXX/IEHHOM COCTOSIHUH https://lesson.edu.ru/04/11
I1 i I1
5 xunamcorn anevesmon . 1. Mervtercens, conn ¢ 1 Buomiorer L1OK
. . A ’ https://lesson.edu.ru/04/11
COBPEMEHHOM T€OpUEN CTPOCHUSI aTOMOB
6 BBopaHas koHTpOJIBHAS paboTa 1 1
7 Bupl XuMHUYeCKO# cBsi3u. MexaHu3Mbl 00pa3oBaHHs 1 bubmuorexa [IOK
KOBAJICHTHOH CBS3U. BomopoHast cBsI3b. https://lesson.edu.ru/04/11
8 B 1 bubnuoreka [{OK
QJICHTHOCTb U BaJICHTHBIE BO3MOXHOCTH aTOMOB. https://lesson.edu.ru/04/11
9 [IpeacraBneHuss O KOMIUIEKCHBIX COEAMHEHUSX: 1 Bubmmorexa IIOK
COCTaB MU HOMEHKJIATypa https://lesson.edu.ru/04/11
10 Tunel KpPUCTAIUIMYECKUX PEIIETOK U CBOMCTBA 1 bubanorexa LIOK
BEILIECTB https://lesson.edu.ru/04/11
[lonatue o nucnepcHeix cucremax. Kosmouansie bubmorexa LIOK
11 1
PacTBOPHI https://lesson.edu.ru/04/11
12 Hcrunuble pacTBOphl. KpHcTamioruaparst 1 Bubmmoreka IIOK
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bu6nmoreka [IOK

13 Crnoco0Obl BRIpKEHHsI KOHIIEHTPAIIUU PACTBOPOB https://lesson.edu.ru/04/11
Pemenne 3amau ¢ MCIOJNIB30BAaHMEM  IMOHATHH
14 "MaccoBast ionﬂ pacTBOpEHHOTO  BemiecTBa" bubnrorexa LOK
| . ’ https://lesson.edu.ru/04/11
MOJISIpHAsl KOHLIEHTPALUs
15 Knaccudukanuss 1 HOMEHKIIATypa HEOPTaHMYECKUX Bbu6mmoteka [JOK
BEIIECTB https://lesson.edu.ru/04/11
16 Knaccudukanms XUMHUYECKHUX peakuui B Bbu6mmoteka [JOK
HEOPraHUYeCKOW M OPraHMYECKON XMMUHU. https://lesson.edu.ru/04/11
3aKOH  COXpaHEHUsT MacChl  BEILECTB; 3aKOH
17 COXpPaHEHMS ' U IpeBpalleHus HalHeerH npu Bubmmorexa IOK
https://lesson.edu.ru/04/11
XUMHUYECKHX PEaKIUsIX
18 Beruncnenus 1o ypaBHEHUsIM XMMHUYECKUX PEAKIUI bubmmnoreka HOK
Y TEPMOXMMUYECKUM ypaBHEHUSIM https://lesson.edu.ru/04/11
19 CKOpOCTh XUMUYECKOU PEaAKIUH, €€ 3aBUCUMOCTh OT bubmuoreka [IOK
pa3nuuHbIX (hakTopoB. Katamus u kaTaau3aTopbl https://lesson.edu.ru/04/11
Onexrponutnueckas aucconuanus. CunbHble U bubmuoteka [IOK
20
crabble AMeKTPoauThl. CTENeHb TUCCOIMAIINT https://lesson.edu.ru/04/11
91 HNonnoe mnpoussenenue Boasl. Cpena BOJIHBIX bubmmnoreka HOK
pactBopoB. Bogopoanslii mokazatens (pH) pactBopa https://lesson.edu.ru/04/11
99 I'mpponmus  comeit. Peakumm, mnpoTekarommue B bu6muoreka [JOK
pacTBOpax IIEKTPOTUTOB https://lesson.edu.ru/04/11
93 OKUCINUTENEHO-BOCCTAHOBUTENILHBIE peaKIu. bubmuorexa [IOK
Baxuelime oKUCIUTENN U BOCCTAHOBUTENIN https://lesson.edu.ru/04/11
24 DNEeKTPOJIH3 PACTBOPOB U PACIIABOB BEIIECTB bubmmorexa LIOK
https://lesson.edu.ru/04/11
25 [Tonoxxenne HemeramioB B [ICXD JI.U. MenneneeBa but6mmoreka [IOK
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U OCOOCHHOCTH CTpOEHHS uX aromMoB. Dusmueckue
CBOMCTBA HEMETAIIJIOB

https://lesson.edu.ru/04/11

26 ATIOTpOIUs HEMETAIIOB bubmmorexa [OK
https://lesson.edu.ru/04/11
97 Bomopon: momydyenue, u3mdyeckue W XUMHYECKHE bubmuorexa [JOK
cBoiicTBa. ['mapuasl https://lesson.edu.ru/04/11
28 laymorensl: HaxoXJAe€HHWE B MPHUPOJAE, CIOCOOBI Bbu6mmoteka [JOK
noJydeHus, GU3MUeCKUe U XUMHUUECKHE CBOMCTBA https://lesson.edu.ru/04/11
29 ["asloreHoBOIOPOBI. Baxnenmmue Bbu6mmoteka [JOK
KHCJIOPOICOACPIKAIINE COSUHEHHS FaIOreHOB https://lesson.edu.ru/04/11
30 JlaGopaTopHble M NPOMBILUIEHHBIE  CHOCOOBI bubnuoreka [IOK
MOJTyYEHHS TaIOreHOB. https://lesson.edu.ru/04/11
Kucnopoa: cmocoObl moirydeHHs, (H3HYECKUE H
31 XI/IMI/I‘I§CII<II/IS CBOMCTBA. quSOH. * IIpumeneHne Bubmmorexa HOK
https://lesson.edu.ru/04/11
KHUCJIOPOAA U 030Ha
bubmmoteka IIOK
32 ORI 1 NEPORCHIE https://lesson.edu.ru/04/11
33 Cepa: HaxOXJIeHHE B IPUPO/JIE, CIIOCOOBI OTYUEHUS, bubmuoteka [IOK
¢du3nUecKre 1 XMMUYECKUE CBOHCTBA https://lesson.edu.ru/04/11
34 CepoBoniopo, cynbhuabt bubmmorexa HOK
’ https://lesson.edu.ru/04/11
35 Kucnoponconepxkaniue COCIMHEHUS CEpBI. bu6muoreka [JOK
OCO0EHHOCTH CBOMCTB CEPHOM KHCIOTHI https://lesson.edu.ru/04/11
A3OT: HaXOXAEHUE B PUPOJIE, CIIOCOOBI MOTyYSHUS
36 ¢buznyeckue HI/I XI/IMI/IEefKIfe’ CBOIICTBa. Ayl\:I{MHaK’ Bubmmorexa HOK
’ https://lesson.edu.ru/04/11
HUTpUAbL. [IpuMeneHue
37 Kucnoponconep:xamue COEIUHEHUS azoTa. bubmuoteka [IOK

Oco0EHHOCTH CBOUCTB a30THOM KUCIIOTHI

https://lesson.edu.ru/04/11
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®ocdop: HaAXOXKICHHE B MPHUPOJE, CIIOCOOBI

38 nmoydeHusi, (PU3NYECKUEe U XUMHUUYECKHE CBOMCTBA. bubmmorexa [LOK
’ https://lesson.edu.ru/04/11
[Ipumenenue
39 Oxcuner docdopa, dochopcoaepxamme KUCTOTHI. bubmmoreka [JOK
Counu pochopHOI KUCITOTHI https://lesson.edu.ru/04/11
VYrinepoa: HaxoXIEHHE B MPUPOAE, AJIOTPOIHBIE
40 Moz[HI()beKauHH' H(l)mnqecmfe ’ HI/I XI/IMI/II)‘ICCKI/IG bubmorexa OK
N ’ https://lesson.edu.ru/04/11
CBOWCTBA, IPUMEHEHHE
a1 Okcun yraepoga (I1), oxcum yraepoma (1V), bu6mmoteka [JOK
yroJbHas KKCIOTa U €€ COJTn https://lesson.edu.ru/04/11
42 KpemHuii: HaxoxaeHue B MPUPOJE, CIIOCOOBI Bbu6mmoteka [JOK
NOJTy4eHHs, PU3MYECKHE U XUMUUECKHE CBOMCTBA https://lesson.edu.ru/04/11
43 Oxcun  kpemuus  (IV), kpemHHEBas KHCIOTA, bubnnorexa [JOK
CHJIMKATEHI https://lesson.edu.ru/04/11
44 IIpumenenne kpemHus U ero coeauHeHuil. Crekio, bubmuoteka [IOK
€ro MoJIy4eHHe, BUJIbI CTEKIIA https://lesson.edu.ru/04/11
45 Cucremaruzamust 1 O0OOOIIEHHE 3HAHUI II0 TEME bubmmoteka IIOK
"Hemerasuisr" https://lesson.edu.ru/04/11
46 KonrtponsHas padorta no reme "Hemerasnnsr"
[Tonoxenne meramoB B Ilepmoandeckoir cucreme
47 XUMHYECKHUX 3JIEMEHTOB. OSO6§HH0CTI/I CTpOECHUS Bubmmorexa HOK
https://lesson.edu.ru/04/11
ANEKTPOHHBIX 000JI0UEK AaTOMOB METAIIJIOB
48 O6mue Gpuznueckre CBOMCTBA METAIIOB. bubnuotexa [JOK
O61e crrocoObl MOMyUCHHSI METAILIOB https://lesson.edu.ru/04/11
49 Crnasel MetaiuioB. Kopposust meTanioB Bubmmorexa HOK
https://lesson.edu.ru/04/11
. . bubmmorexa LIOK
50 DNEKTPOXUMHUYECKUN Psi/i HAIPSDKEHUN METAIIOB.

https://lesson.edu.ru/04/11
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bubnunorexa LIOK

o1 OOm1ast xapakTepucTrKa MeTayuioB | A-rpymisl https://lesson.edu.ru/04/11
52 O6mas xapakrepuctika MetayuioB ||A-rpynmst Bubmmorexa OK
https://lesson.edu.ru/04/11
N N bu6nmorexa [IOK
53 JKécTkocTh BOJIBI M CTIOCOOBI €€ YCTpaHCHHS https://lesson.edu.ru/04/11
54 AIOMUHUE: TIOJTydeHUe, QU3HUECKUC U XUMUICCKHEC bubmmoreka [JOK
CBOMCTBA, IPUMEHCHHE https://lesson.edu.ru/04/11
55 AmdoTepHbIE CBOWCTBAa OKCHJIAa M THUIAPOKCHIA Bbu6mmoteka [JOK
AITFOMUHHS https://lesson.edu.ru/04/11
OOmiass XapakTepUCTHKa METAaUIOB  MOOOYHBIX
56 r[o;}pynn I?epnoznqecxoﬁ CUCTEMBl XHUMHUYECKUX bubmmorexa [OK
https://lesson.edu.ru/04/11
AJIEMEHTOB
57 duznyeckue U XMMHUYECKHE CBOMCTBA Xpoma U €ro bubmmoreka HOK
COCIMHEHUH, UX TPUMEHECHUE https://lesson.edu.ru/04/11
58 Baxneiimue coeauHenust maprasma. llepmanranar bubnmnoreka HOK
KaJIHsl, Er0 OKMCIINTEILHEIE CBOMCTBA https://lesson.edu.ru/04/11
du3nyecknue 1 XUMUYECKUE CBOMCTBA JKeje3a U €ro
59 coequHeHuii. [lonydyeHne W TpUMEHEHHUE CIIaBOB bubmmorexa [OK
https://lesson.edu.ru/04/11
xKeresa
60 duznueckne U XUMHYECKHE CBOMCTBA MEOU M €€ bubnunorexa LIOK
COCTMHEHHH, UX TIPUMEHEHHE https://lesson.edu.ru/04/11
OuU3NYECKNe U XMMHUYECKHE CBOMCTBA IIMHKA U €T0
61 COECIMHEHUH, UX TPUMEHEHUE. FH;{pOKcI;KOMnneKCH bubmmorexa LIOK
’ https://lesson.edu.ru/04/11
IUHKA
61 O6obmenne ©  cucTeMaTH3alUs  W3YYCHHOTO bubnmnoreka [JOK
Mmarepuaia o teme "MeTtamibr" https://lesson.edu.ru/04/11
62 Konrtponsnas padora no reme "Metasibr"
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bubnunorexa LIOK

63 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeIbI 1 https://lesson.edu.ru/04/11
64 XuMUS ¥ 30POBbE YEI0BEKa. XUMHUS NULLIH. 1 bubmorexa HOK
https://lesson.edu.ru/04/11
65 XuMHSL B CEIbCKOM  XO3sicTBe. XHUMHS B 1 bu6nmorexa [IOK
CTPOUTEIILCTBE. https://lesson.edu.ru/04/11
66 HUrtoroBoe TecTMpoBaHHME Ha  IPOMEXKYTOUHOM 1
aTTecTaluu
67 AHanu3 KOHTPOJILHOM pabOThI 1
68 ITonBenenye UTOroB 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

1. Xumus, 11 knacc/ Epemun B.B., Ky3pmenko H.E., Ipo3nor A.A., Jlyaun B.B.;
nox penaknuer Jlyamaa B.B., OOmecTBO ¢ OrpaHW4YeHHONW OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

2. Xumus, 11 kmacc/ INabpuensa O.C., OctpoymoB WU.I'., CnaakoB C.A., JIéBkuH
A.H., Akunonepsoe obuiectBo «M3aarensctBo «IIpocBemenue»

3. Xumus: 10 kimacc: yueOHuk: 6a30BbIii ypoBens/ B.B.Epemun, H.E. Ky3bmenko,
B.U.Tepenun, A.A. JIpoznos, B.B. Jlynun, nox pea. B.B. JIynuna. - 9-e uzn., crep.
-M.: IIpocBemenune, 2022. - 204, [4] c.: u.

4. Xumus: 11 knacc: yueOHuk: 6a3oBslii ypoBeHs/ B.B.Epemun, H.E. Ky3pmenko,
B.W. Tepenun, A.A. Jlpo3nos, B.B. JIyaun, nox pen. B.B. Jlyauna. - 9-¢ u3z., crep.

-M.: IIpocBemmenune, 2022, - 223, [1] c.: un.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA
1. Xumus. YranyOnenuwlii ypoBenb. 11 kiacc. Metoauyeckoe mnocooue 8326
aBTopel: Epemun Banum Bnagumuposuu, Ilpodeccop xumuueckoro ¢akynbreTa
MI'Y, nokrop ¢u3MKO-MaTeMaTHYECKUX HAyK, aBTOP IMIKOJbHBIX YYEOHHKOB IO
XAMHWH, YWIEH METOJUYECKOM KOMHCCHM BCepoCCHMUCKOW OJMMMUAIbl MO XUMHH,
PYKOBOJMTEIb HAIMOHAJIBHOM KOMaH/Ibl HA MeX1yHapoJHON OJIMMIINAIE IO XUMUH
(2001-2012), naypear mnpemun IIpesumenta P® B obmactu oOpa3oBaHus u

JIOMOHOCOBCKOM IIPpEMHUHU 34 NEAArOTUUCCKYIO ACATCIIbHOCTD



2. Xumus. [loypounsie pa3zpabotku. 10 kmacc (0a30Bblil ypoBeHb). MeToaudeckoe
nocobue 5263 aptophl: AcaHoBa Jlumus MBanoBHa, KaHaupmar memarorudyeckux
HAyK,JOLIEHT KadeApbl ecTecTBeHHOHay4yHoro obOpazoBanus ['BOY  JII1IO
«HwmxeropoAckuii  MHCTUTYT  pa3BUTHS  oOpazoBanusi», Epemun  Banum

Brnagumuposuu

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://edsoo.ru/wp-content/uploads/2023/08/MI1_Xwumus_dopmar-

docx 12082023 na-caiit Hosas.pdf



