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MNOSACHUTEJIbBHASA 3AIIMCKA

[lporpaMma 1o XUMUUM Ha YpPOBHE cpeaHero oOiiero o0pa3oBaHUs
paspaborana Ha ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanum», TpeOoBaHU K pe3ysibTaTaM OCBOCHUS
denepabHO  00pa3oBaTENbHON MPOTPAMMBI  CPEIHETO 00Imero o0Opa3oBaHWUsI
(®OIT  COO), npencraBneHHbix B DeaepalbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM ctaHpapte COO, c¢  yuérom Konuenmuu mnpenogaBaHus
y4e0HOro TmpeaMera «XuMmus» B 00pa3oBaTeNbHBIX OpraHu3aiusiax Poccuiickoit
Odenepanuy, pealM3yIONIMX OCHOBHBIE 0O0pa3oBaTelbHbIE NPOTPaMMBbl, H
OCHOBHBIX MoOJOkKeHuM «CTpaTernn pasBUTHS BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuod 1o 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOJ0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OMNPEICIICHUIO
o01eil cTpareruy 00yudeHus, BOCIIMTAHUS U Pa3BUTHs OOYUYAIOIIMXCS CPEACTBAMU
ydyebHoro npeamera «Xumusi» s 10—-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBIIIU
koHuenryainpHbie TosiokeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJICH,
COJIepKaHus, pe3yJbTaTOB OOy4YeHUsT W TpeOOBaHMH K YPOBHIO MOJITOTOBKHU
BBIITY CKHUKOB.

XuMHYECKOE obOpazoBaHue, MoJTy4aeMoe BBIITY CKHUKAMHU
0011e00pa3oBaTEIbHON  OpraHU3alMK, SIBIISIETCS HEOTHhEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIy’)KUT 3aBEpLIAIOIIMM HTallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUYEBBIX LIEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHUCTEME XHMMHYECKOTO O0Opa3oBaHUs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPHI
YeJIOBeKa, a TaKKe OKOJOTUYECKHU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 W MpUPOAHOM cpene. Peammsyercs xumuueckoe oOpa3oBaHHe
00yUaIIMNXCS HA YPOBHE CpEHEro oOiiero o0pa3oBaHusl CpelCTBaMU yUE€OHOTO
npeaMera «XuUMHsI», COJIEp)KAaHME U TOCTPOCHHE KOTOPOTO ONPEACNICHbl B
nporpaMMe IO XUMHH C y4ETOM CHelU(PUKA HAYKd XUMUHU, €€ 3HAUCHUS B
NO3HAHUM NPUPOALI U B MaTepUajbHOW KU3HM OOILIECTBA, a TaKkKe C Y4ETOM
o0mMX 1ened W NPUHIUIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ooiiero oopasosanus B Poccuiickoit denepanuu.

XuMHUS Kak 3JIEeMEHT CHUCTEMbI €CTECTBEHHBIX HAyK WUIpaeT 0coOyl poJib B
COBPEMEHHOMN IMBWIN3AIMKA, B CO3/IaHUM HOBOM 0a3bl MaTepUALHON KYJIBTYPHI.
OHa BHOCHUT CBOHM BKJaJl B (POPMHUPOBAHUE PAIMOHAILHOTO HAYYHOTO MHBIIIJICHHUS,
B CO3JaHHE IIEJIOCTHOTO MPEJCTaBIEHUS 00 OKPY>KarolleM MUPE KaK O €UHCTBE
OpUPOJIBI U YeJoBeKa, KOTopoe (GOpMUPYETCS B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOCHHUEM BEIIECTB, X CBOMCTBAMU U BO3MOXHBIMH 00JACTSIMUA MPUMCHECHUS.



TecHO B3aMMOJACHUCTBYS C JAPYTUMHU €CTECTBCHHBIMU HAayKaMU, XUMHs CTajia
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJbTYpPhl, HEOOXOAUMBIM YCJIOBHUEM YCIIEHIHOTO
TpyJAa W JKU3HU Kaxjaoro uieHa oOmectBa. CoBpeMEHHas XUMHsI Kak Hayka
co3ujaTelibHasi, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjeHa Ha pelieHue
MOOABHBIX TPOOJIEM yCTOMYMBOTO PAa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUUECKOM, MUILEBOM, IKOJIOTUYECKON 0€30TTaCHOCTH U OXPaHbI 3/I0POBBSI.

B cooTBercTBUM ¢ OOMIMMH LEISIMU W TOPUHLMUIIAMH CPEAHEro OOILero
obpazoBaHusi cojnepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIM ypOBEHB
U3y4YEeHUs]) OPUCHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
o0ydamImuxcsi, HEOOXOAUMYI0 UM Uil  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, VYCIHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMAa, MPOJOJDKEHUS
00pa3oBaHus B pa3IMUHbBIX 00JACTSIX, HE CBA3AHHBIX HETIOCPEACTBEHHO C XUMHEH.

CocraBnsiromiuMu - mpeamera  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl  —
«Oprannueckass xumuss» u «OOmass U HEOPraHUYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHUS KOTOPBIX SIBIIIFOTCSI OCHOBBI 0a30BOIl HAyKHU: cUCTEMa
3HaHUM MO0 HEOPTAaHUYECKON XMMHH (C BKJIIIOUEHHEM 3HAHUM M3 OO0lIeld XUMHUH) U
OpPraHn4YecKor XuMuu. POpPMHUpPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HU3YyUEHUHU
npeaMeTa o0OecreurBaeT BO3MOXXHOCTH PACCMOTPEHHUSI BCEr0 MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHSATUHN, 3aKOHOB U TEOPUH XUMHH.

Crpykrypa conaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuueckass Xumus» copMupoBaHa B MporpaMme MO XUMHUU HAa OCHOBE
CUCTEMHOTO TIOJXOJa K W3yYCHHIO Y4YeOHOro Marepuansa U 0OyCIOBJICHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHUM  HA  ONPEIEIEHHBIX
TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHUH BEIIEeCTBa
paccMaTpuBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKUX
COEIMHEHUH, a TaKkKe Ha YpPOBHE CTEPEOXMMHUYECKMX M  DBJIEKTPOHHBIX
NpeacTaBlieHuil o cTpoeHun BemiecTB. CBeneHuss 00 H3ydyaeMblX B Kypce
BEIIECTBAX JIAIOTCSI B PA3BUTHH — OT YIJIEBOJOPOJOB JIO CJIOXKHBIX OHMOJIOTHYECKH
aKTUBHBIX COCIMHEHHUN. B Kypce OpraHMueckol XUMUU TMOJY4YarT pPa3BUTHE
chopMuUpOBaHHBIE Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs IEPBOHAYAIBHBIC
NPEICTABICHUSI O XUMHUYECKOW CBS3H, KJIACCU(PUKALMOHHBIX MPU3HAKaX BEIIECTB,
3aBHCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHMS, O XUMUYECKON peaKIuu.

[lon HOBBIM yriioM 3peHusi B TmpeaMere «XuMmus» 0a30BOro ypOBHA
paccMarpuBaeTcs U3y4YEHHBIH Ha YpOBHE OCHOBHOrO o00I1Iero o0Opa3oBaHuUs
TEOPETHUECKH MaTepuall U (HaKTOJOTUYECKUE CBEACHHS O BEIIECTBAX U
XUMHUYECKO peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» OOYUYaIOIIMMCSl TMPEIOCTaBISIETCS BO3MOKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOr0 3aKOHA C OOIIETEOPETUUECKUX M METOJO0JIOTUYECKUX MO3UIIHM,



rIy0)ke TMOHSATh HWCTOPUYECKOE W3MEHeHHe (YHKIMA DJTOro 3akoHa — OT
obo0maromieii 10 00BACHSIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXKHEWIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MNPUMEHEHUHU, a TAKKE O XUMHUECKHX PEAKIUSX, UX CYIIHOCTU U
3aKOHOMEpPHOCTSIX TMpOTEKaHus: naonojHsercs B Kypcax 10 um 11 xmaccos
BJIEMEHTAMH  COJIEp>KaHUsA, HMEIONIMMHU KYJBTYPOJOTUYECKUA W MNPUKIATHOU
XapakTep. OTH 3HaHUA CHOCOOCTBYIOT TOHMMAHHIO B3aMMOCBSI3M XUMHH C
IpYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TMO3HABATEILHOM M MPAKTHUYECKOMU
NEeSTeTbHOCTA YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K TIPOIIECCY
TBOpUYECTBA B OOJIACTH TEOPHHM W MPAKTUYECKHUX MPUIOKCHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX
npoOJieMax, CBS3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIIMBATh WH(OPMAIUIO H
OPUMEHSTh, €€ JUIsl TOTMOJHEHUS 3HAHWM, PEIICHUS HWHTEUICKTYaIbHbIX U
AKCTIEpUMEHTAIBHBIX HCCIEIOBATEIBCKUX 3a1ad. B memoM conepskanue ydueOHOTo
npeaMera  «XUMUS»  JIAHHOTO  YPOBHSL  M3YUYE€HMSI  OPUEHTUPOBAHO  Ha
dbopMupoBaHUE y OOYYarOUIUXCS MHUPOBO33PEHUECKONW OCHOBBI JJIsl MOHUMAHUS
dbunocopckux HACH, TaKMX KaK: MaTepHaIbHOE EIUHCTBO HEOPTAHMYECKOTO U
OPTaHUYECKOTO MHpPaA, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTaBOM U
CTPOEHUEM, TIO3HABAEMOCTh NPUPOAHBIX SBJICHUM MyTEM OHKCIEPUMEHTA U
pellieHUsT TMPOTUBOPEYMH MEXAYy HOBBIMHM (akTaMM U  TEOPETUYECKUMU
MPEANOChUTKAMHU, OCO3HAHUE POJIM XUMHH B PEIIEHHUH YKOJOTHYECKHX MpoOJieM, a
TakKe MpoOJieM COEPEKEHHUST IHEPTETUUECKUX PECYPCOB, CBHIPBS, CO3AaHMsI HOBBIX
TEXHOJIOTHI U MaTEpHAIIOB.

B nane pemieHust 3amad BOCHUTAHMS, pa3BUTHA W COLMAIM3ALIUU
00y4Jaromuxcsi NPHUHATBIE MPOrpaMMOM IO XUMHUU TMOJXOJbl K OMpEIesICHUIO
coliepKaHUsI M TOCTPOCHMSI TpEIMeTa MpeaycMaTpuBalOT (QopMUpOBaHUE
YHUBEPCAIBHBIX ~ YYE€OHBIX JEWCTBHM, HWMEIONMX 0a30BO€ 3HAYEHUE JUIA
pa3MYHBIX BHUJIOB JEATEIBHOCTU: peIIeHUs MnpoOsieM, TOUCKa, aHaIu3a |
00paboTku uHbOpPMaIMK, HEOOXOAUMBIX JJIsi IPUOOPETEHUS OTBITA MPAKTHUECKO I
U HCCIEI0BATEIbCKON AEATEIBHOCTH, 3aHUMAIONICH Ba)XKHOE MECTO B IO3HAHUU
XUMMUH.

B nmnpaktuke mnpenogaBaHMs XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaKk U HA YPOBHE CPEIHET0 00IIero oopa3oBanus, MPU ONPECICHUN
COAEPKATENbHOM XAPAKTEPUCTUKHU LEJNEH U3YUYECHHUS MpeAMEeTa HarlpaBICHUEM
MIEPBOCTEIICHHOM 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHAYECKOM HayKHW Kak 00JacTH COBPEMEHHOTO €CTEeCTBO3HAHHSA, MPAKTHUYECKON
NEeSITEIbHOCTA YEJIOBEKA W KAaK OJHOTO M3 KOMIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOM TOYKHM 3PCHUS TaKOW IOJAXOJ K OIPEAECICHUIO UEIEH W3yUYCHUS
peaMeTa SIBJISIETCS. BIIOJIHE ONPaBAAHHBIM.



CornmacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU INEISAMU HM3y4EHHs] TpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 k1) siBISIFOTCS !

e (QopMUpPOBAHHE CHUCTEMBbl XHMHYECKMX 3HAHUH Kak  BaKHEHUIIEH
COCTaBJISIFOLIEH €CTECTBEHHO-HAYyYHOM KAPTHUHBI MHPA, B OCHOBE KOTOPOH
JIeKaT KIIOYEBbIE MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE SI3bIKA HAyKH, YCBOEHHE M IMOHUMAHUE CYUIHOCTH AOCTYIIHBIX
0000111eHNiT MHUPOBO33PEHUYECKOrO XapakTepa, O3HAKOMIIEHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (QopMupOBaHUE U PA3BUTHUE MPEACTABICHUN O HAYUYHBIX METOJAX MO3HAHUS
BEIIECTB W XHMHMUYECKHX pEakKlud, HEOOXOOUMBIX [IJisi MPUOOPETEHHUS
YMEHUNH OpPHUEHTUPOBATHCA B MHUPE BELIECTB M XUMHUYECKHX SBJICHUH,
UMEIOIIUX MECTO B IPHUPO/IC, B MPAKTUUECKONU U MOBCEIHEBHOMN JKU3HU;

e Ppa3BUTHE YMEHHUH M CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX ¢ HAOJIOEHUEM H
OOBSICHEHMEM  XMMHUYECKOTO  OJKCIEPUMEHTa, COOJIIOJIEHHEM  MpaBUI
6e30macHOro OOpaIIeHusl ¢ BEeIeCTBAMMU.

Hapsiny ¢ sTum, coaepikarenbHas XapaKTEPUCTHKA LEJIeH U 3a/1ay U3y4eHHs
npeaMeTa B mporpaMMe Mo XMMHU YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHUU
C HOBBIMHM MPUOPUTETAMU B CUCTEME cpefHero oolmiero obpazoanusi. CeroaHs B
NpernojlaBaHu ~ XUMHH B OOJIbIIIEH  CTENmeHW  OTHAaéTcs  MpENroYTeHHUE
NPaKTUYECKONW KOMIIOHEHTE coJepkaHusi OOy4yeHHus, OPUEHTHUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA OO0IIe00pa30oBaTelbHON OpraHu3alliy, BJAJICIOIIET0 He
HaOOpOM 3HaHWK, a (YHKIMOHAJIBHOW TPaAMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHUSIMU aKTHBHOTO MOJYYEHUS 3HAHUI W NMPUMEHEHHUS MX B PEATbHOM >KHU3HU
JUTSL peIlIeHUs] IPAKTUYECKUX 3aj1ad.

B cBa3u ¢ oTUM 1npu u3ydeHUM mnpeaMmeTra «XUMUS» JIOMHUHHUPYIOIIEE
3HaY€HUE NPUOOPETAIOT TaKUe 1eJIM U 337a4M, KaK:

ajanrtauys oOy4aroIIMXCS K YCJIOBHUSIM JIMHAMMYHO Pa3BUBAIOLIETOCS MUpA,
dbopMuUpOoBaHME  MHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO TPaMOTHBIX
pelIeHNil B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CBSI3AHHBIX C BEUIECTBAMU U HX
NpUMEHEHHUEM;

dbopMupoBaHne 'y OOydYaroOmUXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLMI), HMMEIOUMX YHUBEPCAIbHOE 3HAUYCHHUE [JISl Ppa3JIMYHBIX BHJIOB
NEeSTeBbHOCTU: pelIeHus] npoOjeM, MOUCKa, aHanu3a U 00paboTku mHbOpMAaIUH,
HEOOXOJAUMBIX JUIsl TPUOOPETEHUs OTbITa JEATEIBHOCTH, KOTOpas 3aHUMAECT
BAXHOE MECTO B [IO3HAHMUM XUMHH, a TaKXKe IS OUEHKM C TMO3UIHH
IKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKUX
NPOIIECCOB HAa OPTaHM3M YE€JIOBEKA U MPUPOIHYIO CpEay;



pa3BUTHE TI03HABATEIBHBIX WMHTEPECOB, HHTEIUICKTyaIbHBIX M TBOPUYECKHX
CHOCOOHOCTEH 00yUaroIuXCcs: CIIOCOOHOCTH CaMOCTOSITENIFHO MPUOOpETaTh HOBbIE
3HAHUS TI0 XMMHUH B COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOJIBL30BATh
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTUHU JIJIsl MOUCKA M aHalu3a yuyeOHOU U
HAYYHO-MOMYJIIPHOU MHPOPMAIIUM XUMUYECKOTO COJICPKaAHMUS;

dbopMupoBaHrEe U pa3BUTHE Yy 00YUAIOUIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIICHUSI, HAOMI01aTeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEACHUU XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIMTaHME y oOOydaromuxcs yOeXKAEHHOCTH B  T'yMaHHCTUYECKOMU
HAMNpPABJICHHOCTH XUMUHU, €€ BAXKHOM pOJM B PEIICHUU TINIOOAIBHBIX MPoOsieM
palMOHAILHOTO MPUPOAOTIONB30BAHNS, MOTIOJHEHUS YHEPTETUYECKUX PECYPCOB H
COXpaHEHHs] TPHUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpEKHOTO
OTHOILIEHUST K TPHUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MPUOOPETEHHUs OIbITa
UCMOJIb30BaHUS TOJYYEHHbIX 3HAHWUW [JIs1 TMPUHSATHA TPAMOTHBIX pEUICHUN B
CUTYyaIUsIX, CBA3AHHBIX C XUMHUYECKUMU SBICHUSIMU.

B ydyeOHoM miaHe cpemgHero oOImero oO0pa3oBaHUA TMPEAMET «XUMUI»
0a30BOr0 YpOBHsI BXOJHT B COCTaB NpeIMETHOU ob6sacTu «EcTecTBEHHO-HAYYHbBIE
IPEIMETHD».

OOuree 4Kncio 4acoB, OTBEAEHHBIX IJIS1 U3yUEHHs] XUMUU, HA 0a30BOM YpPOBHE
cpeaHero ooOmiero obpaszoBaHus, coctaBisgeT 68 wacoB: B 10 kmacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 vaca (1 yac B Hezelno).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMHUSA

TeopeTnvyeckue 0CHOBbI OPraHUYeCKOM XUMHUHU

[Ipenmer opraHn4eckor XMMHM: €€ BO3HMKHOBEHHUE, PAa3BUTHE U 3HAYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB M MAaTepHaIOB. TeopHs CTPOCHMS OPraHUYECKUX
coenunennii A. M. BytnepoBa, e€ ocHoBHBIE Mos0keHUA. CTPYKTYpHBIE (OPMYJIbI
OpraHu4eckux BemecTB. [omosiorus, wu3omepus. XuUMHUYECKas CBSI3b B
OPTaHUYECKUX COECIMHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.

[lpencraBnenne o kiaccupukaluu OpraHUYEcKuX BellecTB. HomeHkmaTypa
OpPTraHMYECKUX COEAMHEHUH (CUCTeMaTHuecKas) ¢ TpUBHAJbHBIE HAa3BaHUs
BAKHEWIIINX MPEICTABUTENECH KIIACCOB OPTraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJABl HW3y4YEHUS] BELIECTB M MX IPEBPAILLECHUN:
O3HaKOMJIEHHE C OOpa3llaMM OPraHMYeCKMX BEIIECTB M MaTepuajlaMH Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ OPIaHUYECKHX BEIIECTB, HAOIIOIEHUE U
OIIMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO IPEBPALICHUI0 OPIraHWYECKHUX BEIECTB
pu HarpeBaHuu (IUIaBJIeHHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesopopoast

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUYECKMH paAa. MeraH u 3TaH —
OpocTeflline MPEeACTaBUTENM ANKAHOB: (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHMsT W TOPEHMs), HAXOXKIEHWE B NPHUPOAE, IMOIYyYEHUE U
IIPUMEHCHHUE.

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJIOTMUECKHNA PsAN. DTUIEH U NPONWIEH —
npocTeiiiliie MpeACTaBUTENN AJKeHOB: (HU3MUECKHe M XHUMHYECKHE CBOMCTBA
(peakuuu  TUIPUPOBAHMSA, TaJOTE€HUPOBAHMs, THMJpaTallid, OKHCIEHUS U
NOJMMEpPH3AliN), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u wmetwnOytaguen-1,3: crpoeHue, BaxHeWIIue
XMMHUYECKUE CBOICTBa (peakuus nosmuMepusanuu). [lomydeHne CHHTETHYECKOTrO
Kay4yyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psAl. ALETUIeH
— TPOCTEHIINMH MpEeACTABUTENb AJKUHOB: COCTaB, CTPOCHUE, (QU3NYECKHE WU
XMMHYECKUE CBOMCTBA (peakUuM TMIPUPOBAaHMSA, IaJIOTCHUPOBAHUS, TUAPATALNY,
rOpeHMsl), OTyYeHHE U IPUMEHEHHE.

Apenbl. beHszon: cocraB, crpoeHue, (U3MUYECKHME W XMMUYECKHE CBOMCTBA
(peakuuM TajJoreHUpOBaHUS U HUTPOBAHMA), NMOJyYEHUE WM NpPUMEHEHHE. T0ay0.:
cocmas, cmpoenue, Quauyeckue U  XuMuyeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOJYYeHue U npumenenue. TOKCUYHOCTh



apeHoB. ['eHeTHueckass CBA3b MEXAY YIJIEBOJOPOJAAMH, NPUHAMISKAIUMHU K
pa3IMYHBIM KJIaccaM.

[IpupoHblE HMCTOYHMKHM yINIEBOAOPOAOB. llpupoaHbii ra3 u mOIyTHBIE
HedTsanble razbl. Hedth m e€ mpoucxoxzaeHue. CriocoObl mepepabOTKH HEPTH:
NEPEeroHKa, KPEKUHI (TePMHUYECKHM, KaTAIUTUYECKUHN), mnuposm3. [IpoaykTel
nepepadoTku HePTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBbI
yIoJib U IPOAYKTHI €r0 NepepadoTKH.

DKCINEPUMEHTAIIbHBIE METOAbl M3y4YEHUS BEHIECTB M HUX MpEBpalleHUil:
O3HaKOMJIEHME C oO0Opa3llaMHM IJIJACTMAcC, Kay4yKOB U PE3HHbI, KOJUICKIUH
«Hedbtp» wm  «Yromp», MOAETMPOBAHHUE  MOJIEKYJl  YyTJEBOJOPOJIOB |
raJIoOTeHONPOU3BOIHBIX, MPOBEICHUE MPAKTUYECKOW PaOOTHI: MOJIyYEHUE HTUIICHA
Y U3YUYEHHE €Tr0 CBOWCTB.

Pacuérnbie 3amaum.

Bbuncinenus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOIO BEUIECTBA WM IPOJIYKTa PEAaKUUU [0 U3BECTHBIM MAacce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kucaopoacoaepxaunue opranayeckue coeuHeHUs

[IpenenbHblE OAHOATOMHBIE CHUPTBL. MeETaHOJ M 3TAaHOJN: CTPOCHHE,
dbuznueckne W XUMHYECKHE CBOWCTBA (peakiud C AaKTUBHBIMH MeETaUIaMHu,
raJJorTeHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHeHue. BoaopoJHble CBA3UM MEXKIY
MOJIEKYJIaMHU CIIUPTOB. JIEHCTBUE METaHOJA M ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaToMHbIE  CHOUPTHL. ~ ODTWICHIJIMKOJb W  [JMIEPUH:  CTPOCHUE,
dusnvyeckne W XMMUYECKHE CBOMCTBA (B3aMMOJEWCTBHME CO  IIEJIOYHBIMU
MeTa/slaMi, KaueCTBEHHas peakiisi Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
OpraHusM 4esoBeka. [IpuMmeHeHne rauueprHa v 3TUIEHTIIMKOJIA.

®deHon: CTPOEHHME MOJIEKYJIbl, (U3NYECKHUE U XUMUYECKHE CBOICTBA.
TokcuuHocTh genona. [lpumenenue denomna.

Anpnerupl U kemowsl. DopmanbAeruj, —aueTajbACTU]:  CTPOCHUE,
dbuznueckne W XUMHUYECKHE CBOMCTBA (pEakiuu OKHUCICHHUS W BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEAKINH), MMOJTyUYEeHHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE —TpeJeibHble KapOOHOBBIE KUCIOTHL. MypaBbuHas U
YKCYCHasl KUCJIOTBHI: CTpOeHHue, (U3NYeCKue W XUMHUYECKHE CBOWCTBa (CBOWCTBA,
oOmue ams Kjacca KUCIOT, peakuusi 3TepuuKaiyu), moaydeHrne U MpUMEHEHHE.
CreapuHOoBasi U OJICMHOBAs KHUCJIOTHI Kak MPEICTaBUTENIN BBICIINX KapOOHOBBIX
KUCTOT. MbIJIa Kak COJIM BBICHINX KapOOHOBBIX KUCJIOT, MX MOIOIIEE ICHCTBUE.

Crnoxubele 3(Qupbl Kak MOpPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['uaponus
cnoxHbIX 3¢upoB. XKupsl. ['unponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb )KUPOB.



YrneBoasl:  cocraB,  kiaccudukanus — yriaeBogoB  (MOHO-, OU- |
nosucaxapuzsl). [Moko3a — mpocTedinmnii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS
MOJICKYJIbI, (PU3MYECKHEe ¥  XUMHUYECKHE CBOWCTBA  (B3aUMOJICHCTBHE C
ruapokcuaoM Meau(ll), okucieHre aMMHUadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOXKEHHUE TIIIOKO3bl), HAXOXKJICHWE B NPHUPOJE, NPUMEHEHHE,
ouosiornyeckas poiib. DotocunTe3. GpyKTO3a KAK U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kKak mpupojHble nmoiuMepbl. CTpoeHue Kpaxmana u
HEUTI0NI03bl. DU3MYECKUE U XMMHUYECKHE CBOMCTBA Kpaxmana (TUAPOJIU3,
KauyeCTBEHHAsl PEaKIUsl C UOJIOM).

OKCIEpUMEHTAJIbHbIE METOJbl H3YYEHMS BEHIECTB M HX MPEBpPAIICHUM:
npoBeAcHUe, HaOIOJEHUE M OINUCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCJICHHME HSTaHOJA
okcunoMm wmenu(ll)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJECUCTBUE TIIIMLEPUHA C
runpokcuioM meau(ll)), anpaernnos (okucIeHHE aMMHAYHBIM PacTBOPOM OKCHAA
cepedpa(l) u rumpoxcumom wmeau(ll), B3ammopeicTBUe Kpaxmaia C HOJOM),
MIPOBEJICHUE MPAKTUIECKOU padOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnrle 3amaumn.

Beruncnenus mo ypaBHEHUIO XMMHUYECKOW peakimmu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA WJIM NMPOAYKTa peaklyy MO WM3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WM MPOIAYKTOB PEAKIUH).

A3oTcozepIKalle OpraHnyecKUue COCIUHEHUS.

AMMHOKHCTIOTHI KaKk aM(OTEpHBIE OPTaHUYECKUE CcOoenuHeHus. Duzndeckue
U XUMHUYECKUE CBOWCTBA aMUHOKHCIOT (Ha NpHUMeEpe MMUMHA). buosornueckoe
3HAYEHUE aMUHOKUCIIOT. [lenTtunsl.

benkn kak mnpupoaHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsi U TPETUYHAs CTPYKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, JIEHATYypalllsl, KAYeCTBEHHbIE PEAKIMU Ha OEJKHU.

DKCINEPUMEHTAIIbHBIE METOAbl M3y4YEHHUS BEHIECTB M HX MpEeBpalleHUil:
HaOJII0/ICHE U OMKCaHWE JAEMOHCTPAIIMOHHBIX OTBITOB: JICHATYpaIsl OCJIKOB MpH
HarpeBaHWM, LIBETHBIC PEAKIMH OEIKOB.

BobicokoMoJieKy/IsIpHbIE COeIMHEHUS

OCHOBHBIE TIOHSITHSI XMMHUHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPH3ALNH, CPEOHSAS MOJIEKYJIIpHas
Macca. (OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCAWHEHUN —
NOJIMMEPU3ALNS U MOJUKOHICHCALIMS.

OKCIEPUMEHTAJIbHbIE METOAbl H3YYEHHUS BEIIECTB M HUX IPEBPALLICHUM:
O3HAaKOMJIEHUE C 00pa3uamMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
Kay4yKOB.

MexnpenmeTHble CBS3U.



Peanuzanust MeXIpeIMETHBIX CBSI3€H MPU W3YYEHUU OPraHUYECKOW XUMUU B
10 xmacce OCYHIECTBISIETCS 4YE€pe3 MCIHOJIb30BaHWE KakK OOIIHUX €CTeCTBEHHO-
HAYYHBIX TOHATHHA, TaK W TIOHITHH, SIBISIOMUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOuue ecTecTBEHHO-HAy4YHbIC MOHSTHUS: SBJICHUE, HAYUYHBIM (akT, TUIIOTE3a,
3aKOH, TEOpWs, aHAJN3, CUHTE3, KiIacCUPUKAIMs, MEPUOIUIHOCTh, HAOIIOJCHUE,
U3MepeHHe, YKCIEPUMEHT, MO/IEIMPOBaHNUE.

dusuka: Marepus, OHeprus, Macca, aToM, DJJIEKTPOH, MOJIEKYyJa,
SHEPreTUYECKUl YpOBEHb, BELIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIIECTBA, (PU3NYECKUE BEIWYUHBI U €IUHUIBI UX U3MEPEHHUS.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OHMOJOTUYECKHM AaKTHUBHBIC BelmiecTBa (OCNKHU, YIJIEBOIBI, KHUPBHI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJBI, MOJE3HbIE MCKOMAeMble, TOIUIMBO,
pecypChl.

TexHomorusi: mHIEBbIE TPOIYKTH, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIUE CPEACTBA, JIECKAPCTBEHHbIE U KOCMETHYECKUE Mpenaparhbl, MaTepuasbl U3
UCKYCCTBEHHBIX M CUHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBII A 1 HEOPI'TAHUYECKAS XUMMUS

TeopeTnueckue 0CHOBbI XUMUH

XUMHUUECKUNA 2JIeMEHT. AToM. Sapo aroma, HW30TOMNBL ODJIEKTPOHHAS
00o0J0uKa. DHEPreTUUECKUe YPOBHHU, MOJAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeieNeHus 3JIEKTPOHOB IO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOHPUTypalysi aTOMOB.

[lepnonnueckui 3akoH U llepuonnueckas cucTteMa XUMHUYECKHUX JJIEMEHTOB
JI. 1. MenneneeBa. CBsA3bp mepHOAMUYECKOro 3akoHa W Ileproanyeckoil cUCTEMBI
xumuyeckux syeMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOpPHUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH MW3MEHEHUS CBOMCTB XUMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX MMHU NPOCTHIX U CIIOXKHBIX BEIIECTB MO TPyNIaM M TEPUOJIaM.
3HaueHHUE MEPUOJINYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Crpoenue BeniectBa. XHMHYECKas CBs3b. BHIBI XHUMHUYECKOW CBSI3U
(KOBaJIeHTHas HENOJsIpHAs W MOJISIpHAsl, MOHHAs, MeETaUIMyeckas). MexaHu3Mbl
o0pa3oBaHus KOBAJICHTHOM XHMMHUYECKOW CBSI3M (OOMEHHBIH M JIOHOPHO-
aKuenTopHsli). Bomopoanas cBsA3b. BalleHTHOCTb. OIEKTPOOTPHULIATEIBHOCTB.
Crenenb oxucnenusi. IoHbl: KaTUOHBI U aHUOHBIL.



BemectBa  MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO  CTPOCHHA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT TUIA KPUCTAUIMYECKOU PELIETKY.

[lonsTue o pgucnepcHeIX cucremax. VICTMHHBbIE WM KOJUIOMJIHBIE PAaCTBOPBI.
MaccoBast 10Ji BELIECTBA B paCTBOPE.

Knaccuduxanus HEOPTraHWYE€CKUX COCTMHCHUM. Homenknatypa
HEOPTaHMYECKUX BEIIECTB. ['eHeTnueckass CBA3b HEOPIaHWYECKUX BEILIECTB,
MIPUHAJICKANX K PA3JIMYHBIM KIIACCaM.

Xumunueckas  peakmus.  Kiaccudukanms — XUMUYECKMX — peakuuid B
HEOPTaHMYECKONM M OPTaHMYECKOM XHMHUHU. 3aKOH COXPAaHEHHsS MacChl BELIECTB,
3aKOH COXPAHEHUs W MPEBPALICHUS SHEPTUU NPHU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTbh OT pa3iMyHbIX (pakTopoB. OOparuMble
peakuuu. XuUMHYECKOE€ paBHOBecHE. DaKTOPBI, BIHSIOINIME HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunuunn Jle [Hlatense.

DnekTposmTudeckas auccormanusi. CuibHble U cliadbbie dnekTpoiuthl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAs.

OKUCIUTENTEHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

DKCINEPUMEHTAIIbHBIE METOAbl M3Yy4YEHUS BEHIECTB W HUX MPEBpalleHUi:
neMoHcTparus Tabmui «llepuoanueckas cucrema xuMmuueckux snemeHtoB I, .
MenneneeBa», u3ydeHUE MOJeNed KPUCTAUIMYECKUX PEHIETOK, HAOMIOJeHHE U
OTMCAHKUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iioKEHUE MepoKcuaa
BOJIOPOJa B IIPUCYTCTBUM KaTalM3aToOpPa, OMPEAEICHUE CPEAbl PACTBOPOB BEILIECTB
C TOMONIBI0 YHHUBEPCATBHOTO HMHIWKATOPA, pPEaKIud HOHHOTO O0OMeHa),
NpOBEACHUE MPAKTUUECKON paboThl «BnusHue pa3nuyHbix (PaKTOpOB HA CKOPOCTH
XUMUYECKON peaKuumy.

Pacuérarle 3amaumn.

Pacuérel 10 ypaBHEHHMSIM XHMHWYECKMX pEAaKUUMHd, B TOM  YHCIE
TEPMOXUMHUUYECKHE PACUYETHI, PACUETBl C HCIOJB30BAHMEM IOHATHS «MaccOBas
JIOJIs1 BEILIECTBAY.

Heoprauuveckasi xummus

Hemeramnel.  Tlomoxxenue  HemertauioB B Ilepuoamueckont — cucreme
xumuyeckux sneMeHToB J[. M. MenpaeneeBa U OCOOEHHOCTH CTPOCHHUS aTOMOB.
®u3nyuecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMeEpe
KUCIIOpOJia, cephl, (hochopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaKHEHINIMX HEMETaUIOB (TaJIOTEHOB, CEpHI, a30Ta,
dochopa, yrmepoma W KpeMHHS) U HUX  COeAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOAEPKALIUX KUCIOT, BOJOPOIHBIX COCTUHEHUM).

[IpyuMeHeHne BaKHEUIINX HEMETAIUIOB U UX COCIUHEHUM.



Mertabl. [lonoxenne MeraiioB B Ilepuogumyeckoil cucteMe XMMUYECKHX
sanementoB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHUSI DIEKTPOHHBIX 000JIOYEK
atomoB MetauioB. O6mue dusudeckue cBoiicTBa MeTawioB. CIUlaBbl METaLIOB.
DIEKTPOXUMHUUYECKUI PsiJl HAIPSKEHU METAJUIOB.

XYUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAIOB (HATPUM, KajaWi, KaJIbIIWH,
MarHui, aJlOMUHUM, ITUHK, XpPOM, JKeJIe30, MeJlb) U UX COCAUHEHUM.

OOmue crnocoObl mosyueHus: MeTauioB. [lpumeHeHne MeTalsioB B OBITY U
TEXHUKE.

DKCINEPUMEHTAIIbHBIE METOAbl M3YyYEHHUS BEHIECTB M HUX MpEBpalleHUil:
U3y4yeHue KoJuleKiuu «MeTamisl M CIUIaBb», 00pa3loB HEMETANIOB, pPEIICHHE
HKCIIEPUMEHTANBHBIX 3a7a4, HAOJIOJEHUE M OIUCaHHE JEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OIBITOB (B3aMMOJICHCTBHE THIPOKCHIA AIOMHHHS C PAacTBOPaAMH
KHUCJIOT U IIEJI0YEH, KaueCTBEHHBIE PEAKIIMM Ha KATUOHBI METAJUIOB).

Pacuérnble 3anayn.

Pacuérel macchl BemiecTBa WM 00bEMa Ta30B MO HU3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOLIMX B PEAKIMH BEIIECTB,
pacuétbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILIECTB UMEET MPUMECH.

Xumus 4 )KH3Hb

Pomp xumMum B 00€CIEUEHMM SKOJOTHYECKOM, SHEPTETUYECKOW M TMHUIIEBOM
0e30MacHOCTH, pa3BUTUM MenuluHbL. [loHsATHEe O HayuyHBIX METOJaX IO3HAHUs
BEILIECTB U XUMHUUYECKUX PEAKIUH.

[lpencraBnerns 00 OOmMMX HAYYHBIX MPUHIMINAX  MPOMBIIIJICHHOTO
MOJTYyYEHHS] BAXKHEHIINX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEPUAIOB: BAXXHEHUIIUE CTPOUTEIbHBIC
MaTepHuaipl, KOHCTPYKLUMOHHBIE MAaTe€pHalibl, KpAaCcKH, CTEKJIO, KEpaMHKa,
MaTepHalbl I SJEKTPOHMKM, HAHOMATEPHAJIbl, OPTraHUYECKHE W MUHEPAJIbHbBIE
ya00peHus.

XUMHUST W 30pOBbE UEJIOBEKA: MpaBWIa HCIOJb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, NpaBuia 0€30MACHOTO HUCHOJB30BaHUS MPEnaparoB ObBITOBON XUMHU
B [IOBCETHEBHOM JKU3HU.

MexnpenmeTHble CBS3U.

Peamuzanmsi  MeXNpeaMETHBIX  CBsi3éM  NpW  U3y4yeHUH  OoOmed u
HEOpPraHM4eckod xumMuu B 11 Kjacce OCyIIECTBISIETCS YEpPE3 HUCIOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATUNA, TaK W TIOHATUH, SBISIONIUXCS
CUCTEMHBIMH ISl OTAENBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOuiue ecTecTBEHHO-HAay4YHbIe MOHSATHSA: HAay4yHbIM (haKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKalusi, MEPUOJUYHOCTb, HAOIIOJEHUE,
AKCHEPUMEHT, MOJICIMPOBAHNUE, U3MEPEHUE, SIBJIICHHUE.



dwusuka: MaTepusi, SHEPTUs, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOTI, PAIUOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUUYCCKUI yPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3MYECKHE BEIMYUHBI U EIUHUIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusi:  kieTrka, OpraHu3M, OKOCHUCTeMa, Owocdepa, Makpo- U
MHUKPODJICMEHTBI, BUTAMHUHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: mMuHEpaabl, TOPHBIE MOPOJBI, IMOJE3HBIC MCKOTIAEMbIC, TOIUIMBO,
pecypchl.

TexHonorusi: XuMu4YecKas MPOMBIIUICHHOCTh, METALTYPrHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MaTEePUATOB, CEILCKOXO3SIUCTBEHHOE IIPOU3BOJACTBO, ITHUIIEBAS
MPOMBIIIUICHHOCTh,  (hapMalrieBTUYeckass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TMpernapaToB, NPOHU3BOJCTBO KOHCTPYKIMOHHBIX MaTepPHUAIIOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IUIAHUAPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIFT'O OBPA30OBAHMA

JIMYHOCTHBIE PE3YJbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00ydJarolmuMuCs TPOTpaMM CpeaHero oOmero oOpa3oBaHUS (JTMIHOCTHBIM,
METaNpeIMETHBIM U TpeAMeTHbIM). HayyHO-MeTOAMYEeCKOW OCHOBOM  JjIs
pa3pabOTKU TUTAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOTPaMM CPEIHEro OOIIero
00pa3oBaHus SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIN TTOAXOI.

B cooTBercTBHM € CHCTEMHO-ACSTENBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS Mpeamera «XUMHUs» Ha yPOBHE CPEIHETO
00111ero 00pa30BaHUs BBIICICHBI CIACAYIONIAE COCTaBIIAIONINE:

OCO3HAaHHWE OOYYaIOIIMMHUCSA POCCHHCKONW TpakTaHCKOW HWISHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTPE/ICIICHHUIO;

HaJIMYKE€ MOTHUBAIIMM K 00yYEHHIO;

IIEJICHAMNPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HAa OCHOBE
KJTFOYEBBIX IIEHHOCTEH M UCTOPHUECKHX Tpaaulluii 0a30BO HAyKU XUMUM,

TOTOBHOCTh M CIIOCOOHOCTH OOY4YaloIMXCsSd PYKOBOJCTBOBAThCS B CBOEH
NEATEIbHOCTA IIEHHOCTHO-CMBICIOBBIMM  YCTAaHOBKAMH, TPHUCYIITAMH IIEJIOCTHOM
CUCTEeME XUMHUYECKOTO 00pa3oBaHMs;

HAJIMYKE MPABOCO3HAHUS HKOJOTMYECKON KYJBTYPhl U CHOCOOHOCTH CTAaBHUTH
IIEIM U CTPOUTD KU3HCHHBIC TUIaHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHUSA MpeaMeTa «XHWMHUS» JOCTUTAIOTCA B
€IUHCTBE Y4Y€OHOM M BOCHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUM C
TYMaHUCTUYECKUMU, COIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U UJealaMH POCCHHMCKOTO TPaXKJAHCKOTO OOIIecTBa, MPHUHSTHIMU B OOIIECTBE
HOpMaMU W  MpaBWIaMU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  TIpoiieccaMm
CaMOTIO3HAHUS, CaMOPa3BUTUS W  HPABCTBEHHOTO CTAHOBJICHUS  JIMYHOCTH
00y4Jaromuxcs.

JImuHocTHBIE PE3YyJIbTAaThI OCBOCHUA npeamMeTa «XUMUS» OTpaXKaroT
cOPMHUPOBAHHOCTh OIIBITA TIO3HABATEIILHOM W MPAKTUYECKOW JesSTEITbHOCTH
00y4Jaromuxcsl Mo peaju3alud IPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJC B
YacTH:

1) rpaaaHCKOro BOCIIMTAHMA:

OCO3HaHMsI OOYYaIOIIUMHUCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00s3aHHOCTEM,
YBKEHUS K 3aKOHY U TIPABOTIOPSIIKY;

NPEJICTABJICHUS! O COIMAJBHBIX HOPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM HESITEIbHOCTH TMIPU CO3JaHUU
y4eOHBIX TPOEKTOB, PEIICHUM yYEOHBIX W TO3HABATEJIBHBIX 3aJ1a4, BBHITIOJHCHHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTM TOHMMAaTh W TPUHUMATh MOTHUBBI, HAaMEpPEHHUS, JIOTUKY U
apTyMEHTHI JIPYTHUX NPH aHAIM3€ PA3IUYHbIX BUIOB YUECOHOU NEATENbHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHUSA:

LIEHHOCTHOTO OTHOILIEHUSI K HUCTOPUYECKOMY M HAay4dHOMY HACIEeIUI0
OTCUECTBCHHOM XHUMUM;

YBOKEHHUSI K TMPOLECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTHUECKOTO
OPUMEHEHUs] XUMUHU, OCO3HAaHUS TOTO, YTO JOCTH)KCHHMS HAyKH €CTh pe3yJbTar
JUIMTEIbHBIX ~ HAOJMIOACHUWM,  KPOMOTIUBBIX  SKCIIEPUMEHTAIbHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTUKOB;

MHTEpECa M TMO3HABATEJbHBIX MOTHBOB B TOJYYEHHMH M TMOCIEAYIOIIEM
aHaJM3e MHPOpPMAIUMU O TMEPEOBBIX JTOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOTO0 BOCIUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYaIluH, CBSI3AHHBIE C XUMHUYECKHUMU SIBJICHUSMH,
U TMPUHUMATh OCO3HAHHBIE PEIICHUSl, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEACHUE M TOCTYIIKHM CBOMX TOBapUUIEH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHME TMOCIEACTBUM ITHUX
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbl 310POBbS:

NOHUMAaHUS  [IEHHOCTEW 3J0poBOro © 0e30macHoro ofpasza KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3HMUECKOMY H
NICUXUYECKOMY 3/10POBbIO;

cobOmonieHnst mpaBui 0€30MacHOrO OOpallleHusT C BEIeCTBaMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIHLHOCTH;

NOHUMAaHUS I[EHHOCTH TNpPaBWJI HMHIUBHUIYAJbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJIEHUSI B CUTYalUsX, YTPOKAIOIINX 3J0POBBIO U JKU3HU JIIOJICH;

OCO3HAHUS TIOCJICJICTBUNA W HENPUATHS BPEAHBIX NMPUBBIYEK (yHOTpPEOICHHS
QJIKOT0JIs1, HAPKOTUKOB, KypEHUs);

5) TpyA0BOro0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIEI0BATEILCKON
NEeSTEeIbHOCTH, OOIIECTBEHHO  TIOJIE3HOW, TBOPYECKOM W  APYruxX  BHIAX
NEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PpEIICHUUM TMPAKTUYECKHX 3a]lay
COLMAIbHOM HANpPaBJIEHHOCTH (B paMKaxX CBOErO Kjacca, IIKOJIbI);



MHTEpEca K MPAKTHUYECKOMY H3YUYCHHUIO MPOQeccHil pa3IudHOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XUMUH;

YBXKEHUS K TPYAY, JIIOASIM TPyla U pe3yabTaTaM TPYA0BOU AEATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHUIYAJbHOM TpPaeKTOPUHU
oOpazoBanus, Oyaymied mnpodeccun M peanu3anud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUU, UHTEPECOB U
noTpedHOCTEN 00IIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHMS:

AKOJIOTUYECKU 11eJIeCOO0Pa3HOTO OTHOIIEHUS K TMPUPOJE, KAaK HCTOYHHKY
CyLIECTBOBAHUS KU3HU HA 3EMJIE;

MOHUMAHMS TJIOOANBHOTO XapakTepa JSKOJOTHYECKUX TpoOsieM, BIUSHUS
SKOHOMHUYECKHUX IMPOLECCOB HA COCTOSIHUE MPUPOIHON U COLIMATILHOM CpeIbl;

OCO3HAHUSA HEOOXOAMMOCTH HCHOJB30BAHUS JOCTHOKEHMH XUMHUH IS
pellIeHUsI BOIPOCOB PALMOHAIBHOTO MPUPOI0TI0IH30BaAHNSA;

AKTUBHOTO  HEOPUSITHS  JICMCTBUM, NPUHOCAIIUMX BpeJ  OKpYKaromen
NPUPOJHON cpelie, YMEHUS MPOTHO3UPOBATh HEOJATOTPUSATHBIE JKOJIOTUYECKHE
MOCTEACTBUS MPEANTPUHUMAEMBIX JEHCTBUI W MPEAOTBpallaTh UX;

HaJIM4YMsI PA3BUTOTO SKOJOTUYECKOTO MBIIIJIEHUS, YKOJOTUYECKON KYJIBTYPHI,
OIbITa eI TCILHOCTH 9KOJIOTHYECKOM HAIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI WMHU B IIO03HABATEIIBHOM, KOMMYHUKATUBHOW W COILMAJIBHOU
MpPaKTHKE, CIHOCOOHOCTH W yMEHHMS AaKTHMBHO TPOTHBOCTOSITh HCOJIOTHUH
xeMo(hobuw;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIECTBEHHOW MPAKTHKH,

MOHUMAHMS CHEIMPUKM XUMHUU KaK HayKd, OCO3HaHMS €& poJu B
GbOopMHUPOBAHWN PAlMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IIEJIOCTHOTO
NPEICTaBIICHUS] 00 OKpY KaloIeM MHpE KaK O €IMHCTBE MPHUPOJBI U YEJIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH NpoOJeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B  0COOOM  3HAYMMOCTH XUMHUU JJII  COBPEMEHHOMU
UUMBWIM3AIMK: B €€ TyMaHHCTMYECKOW HAMpaBJICHHOCTM U BaXHOW pOJM B
CO3JIJaHUM HOBOU 0a3bl MaTepUAIBHON KyJIBTYpPhI, PEIICHUH TJ00ATBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, IHEPTETUUYECKOM, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUM MEIMIIUHBI, OOECIICUYEHUU YCIOBHMA
YCIIEIITHOTO TPyJa © DKOJOTHYECKH KOMQPOPTHOW KHU3HM KaXKJIOTO 4YJieHa
o0ImIecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHHMMAaHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIOJB3YEMbIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOoJTy4aeMble 3HAHUS ISl aHAIM3a U OOBSCHEHUS SIBIICHUI OKPYXKAIOLIEro Mupa u
IPOUCXOANINX B HEM W3MEHEHHN, YMEHHUS JleJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS HA
OCHOBE HayyHbIX ()aKTOB W HMCIONIUXCA JAHHBIX C IICNIBI0  TOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO ~ HMCIOJb30BaTh XUMUYECKUE 3HAHUS JUIS
perieHus: mpo06ieM B peaibHbIX KU3HEHHBIX CUTYAaIlUsX;

MHTEpeca K MO3HAHUIO U UCCIIEOBATEIbCKON NIeATEIbHOCTH;

TOTOBHOCTU W  CINOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYUYECHHUIO HOBBIX 3HAHUA 1O XUMHUU B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyAa B pa3iMuHbIX cdepax npodeccuoHaIbHON
JEeSITEIILHOCTH.

METAINNPEIMETHBIE PE3YJIbTATDBI

MerarnpeameTHbie pe3yabTaThl OCBOCHHSI Y4eOHOTO mpeaMera «XuMHs» Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYHUMbIE TUISE dbopmMupoBaHus MHPOBO33pPEHUS 00yUaroIMXCs
MEXIUCIUILUTUHAPHBIE (MEXKIIpEAMETHbIC) OOIIEHAYYHbIE TMOHSTUS, OTPAKAIOIINE
[IEJIOCTHOCTh HAay4YHOW KapTUHBI MHUpa H choenuduKy MeTOJ0B TO3HAHMS,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTUs, SBJICHHUE,
npoliecc, CUCTeMa, HayuHbI (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCIIEOBAHUE, HAOIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U IPYTHE);

yHHUBEpCaJbHble y4yeOHbIE aeicTBUs (TO3HABaTeNbHbIE, KOMMYHHUKATHUBHBIC,
PEryJsITUBHEIE), obecreurBaroIme dbopmupoBaHue (byHKIMOHAIBHO N
IPaMOTHOCTH M COIMAJILHOM KOMIETEHIIMU 00YYaroIINXCs;

CIOCOOHOCTH 00y4aromuxcs WCIIOJIb30BATh OCBOCHHBIE
MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS W YHHUBEpPCAJbHbIE YyueOHbIE
JIEUCTBUS B MTO3HABATEIHLHOU U COIMAILHOM MPaKTHKE.

MerarnpeameTHbie  pe3yabTaThl  OTPAKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHbIMU  TO3HABATEIbHBIMU,  KOMMYHHMKAaTUBHBIMH M PEryJSTUBHBIMU
JNEUCTBUAMU.

OBnajnenne YHUBEPCAJIbHBIMU y4eOHbIMH MO3HABATEJILHBIMH
ACHCTBUAMMU:

1) 6a30BbIe JIOTHYECKHE J€CTBUS:

caMOCTOsITeIbHO  (opMyJMpoBaTh M aKTyalu3upoBaTh  MOpoOJeMy,
BCECTOPOHHE €€ pacCMaTpPHUBATh;

ONpeneNsTh UENW JeATeNbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX
JTOCTH>KEHUSL, COOTHOCUTD PE3YJIbTAThI JIEITEIbHOCTH C ITOCTaBJICHHBIMU 1IEJISIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHWK MPUEMBI JIOTHYECKOTO MBIIUICHUS —
BBICIISITh XapaKTEpHbIC TMPU3HAKK TOHATHA W YyCTaHABJIMBATh MX B3aWMOCBS3b,



UCMOJIb30BaTh COOTBETCTBYIOIINE TIOHATHS I OOBACHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUI;

BBHIOMpPATh OCHOBAHMS W KPUTEPUU I KJIacCH(UKAIMM BEIIECTB U
XUMUYECKUX PEaAKIINM;

yCTaHABJIMBAaTh MNPUYUHHO-CJIEJCTBEHHBIE CBSI3M MEXIY H3y4yaeMbIMU
SIBJICHUSIMU;

CTPOUTHh JIOTUYECKUE paACCyX ACHUS (MHAYKTHUBHBIC, JI€IyKTUBHBIE, IIO
AQHAJIOTUU), BBIABISITH 3aKOHOMEPHOCTH W TPOTUBOPEUUS B paccMaTpUBaEMbIX
SIBJICHUAX, (POPMYIHPOBATH BHIBOJIBI U 3aKIIIOUCHUS,

NPUMEHSTh B IMPOIECCE MO3HAHUSA, HCIOJIb3yEMble B XUMUU CHUMBOJUYECKHUE
(3HAKOBBIE) MOJIETH, MPEOOPa30BbIBATh MOJICIbHBIE MPEICTABICHHUS — XUMHUYECKUI
3HaK (CUMBOJI) DJIEMEHTa, XUMHUYecKas ¢opmyJsia, ypaBHEHHE XUMUYECKOU
peakiMu — TPU PEUIeHUH YUYeOHBIX ITO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIC MOJICNIbHBIC MPECTABICHUS MJISi BBISBJICHUS XapaKTEPHbIX
NPU3HAKOB M3YYaeMbIX BEUIECTB U XUMHUYECKUX PEaKIIHA.

2) 0a30Bble Hccea0BaTeIbCKHE 1eliCTBUS:

BJIaIETh OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHMUSA BEIIECTB M XMMHUYECKHX
peaxkuuii;

dbopMyIHpoOBaTh IENM U 3a7a4U HCCIEIOBaHMs, UCTIOIL30BaTh MMOCTABJICHHBIC
U CaMOCTOSITEIbHO C(OPMYJIUPOBAHHBIE BOIMPOCHl B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsi (POpMHUpPOBaAHMS TUMOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHHI;,

BJIAJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS W MPOBEACHUSA
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHUS HAOIOJATh 3a XOJ0M
nporiecca, CaMOCTOSTENLHO MPOTHO3UPOBATh €ro pe3ysbraT, (GOopMYyIHPOBATH
000011IeHNSsI U BBIBOJbI OTHOCUTENIHO JOCTOBEPHOCTH PE3YJILTATOB UCCIIEI0BAHMUS,
COCTaBJISITh 0OOCHOBAHHBIM OTUET O MIPOJICIAHHONU padoTe;

npuoOperaTth OMNBIT YYEHUYECKOW HCCICNOBATENILCKOW U MPOEKTHOU
NEeSATebHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEIICHUS MPaKTUYECKUX 3a7ady, MNPUMEHEHUIO pa3IMYHbIX
METO0B MO3HAHMUSI.

3) pabora ¢ unpopmanmeii:

OPUEHTHPOBATHCA B  PA3IMYHBIX HUCTOYHMKAX HHGMOpManuu (HAYyYHO-
NOMyJISIipHAsl JIMTEepaTypa XWMHUYECKOTO COJIEp)KaHWs, CIPABOYHBIE TMOCOOUS,
pecypcel MHTepHeTa), aHanM3upoBaTh MHPOPMAIUIO PA3IMYHBIX BUIOB U (Popm
NpEeICTaBIICHUS, KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD;



dbopMyIHpoOBaTh 3alPOChl U MPUMEHATh PA3IUYHBIE METOJBI MPU TMOUCKE U
oTbope wuHpOpMAIMK, HEOOXOAMMOMN Ui  BBINIOJHEHUS Y4YeOHBIX 3aaad
OIPEAEIEHHOTO THIIA;

npuoOperaTth OMNbIT MCMIOJb30BaHUSA HUH(DOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U Pa3IMUHbIX MOUCKOBBIX CHCTEM;

CaMOCTOSITEIBHO  BbIOMpaTh  ONTUMaJbHYIO  (OpPMY  MPEACTaBICHUSA
uHdopmaiuu (cxembl, Tpa@uku, JUarpaMMbl, TaOJIUIBI, PUCYHKU U JPYTHE);

UCMOJIb30BaTh HAYYHBIM SI3bIK B KadyecTBE CpelcTBa Impu pabote ¢
XUMHUYECKON uHOpMaImel: MpUMEHSATh MeXNpeaMeTHble ((du3uueckue u
MaTeMaTU4YeCKue) 3HaKU U CUMBOJIBL, (POpMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

UCMOJIb30BaTh W NpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HATJSITHOCTH.

OBiaeHNe YHUBEPCAJbHBIMIA KOMMYHUKATUBHBIMU J1€CTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKJaeMOM TeMbl B XOJI€ JUaora W/uiu
JIUCKYCCUH,  BBICKAa3bIBaTh  WAeH, (QOpMYyIHpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIbHO BBINOJHEHUS MPEIJIOKEHHON 3a/1auu;

BBICTYNIaTh C Tpe3eHTalMeld pe3yJIbTaTOB I03HABATEIbHOW JESTEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TP BBHITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOW pabOThI MO MCCICIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, pean3alid y4eOHOro mpoekTa v (OpMyIUpPOBATh BHIBOIBI
[0 pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUN ITyTEM COTJIACOBAHUS IO3UIMUA B
X0J1e 00CYXJIeHUs 1 0OMeHa MHEHUSMH.

OBiaeHne YHUBEPCAJbHBIMU PEryJISSTUBHBIMHU 1€HCTBUAMM:

CaMOCTOSITEIbHO IUIAHUPOBAaTh M OCYLIECTBISITH CBOKO IMO3HABATEIBHYIO
NeSTeIbHOCTh, Ompenensiss e€ UeNd W 3aJadd, KOHTPOJUPOBATh U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IMpeAJjiaraéMblii aJlfOPUTM  JEHUCTBUM TIpHU
BBIMIOJIHEHUM y4YEOHBIX M HUCCIENOBATEIbCKMX 3aJad, BbIOUpaTh Haubojee
3 PeKTUBHBIM CcHOCO0 HX pemieHus ¢ y4ETOM TOJyYEHUS HOBBIX 3HAHUU O
BEII[ECTBAX M XUMHUYECKUX PEaKIIUAX;

OCYIIIECTBIISAITh CAMOKOHTPOJIb CBOEH JESTEIbHOCTH Ha OCHOBE CaMOaHaIM3a
U CaMOOIICHKH.

INNPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeaMeTHBIE  pe3yJIbTaThl OCBOEHUA Kypca «OpraHuyueckas XAMUS)
OTPAXKAIOT:

cOOpPMUPOBAHHOCTh  MPEJACTABICHMA O  XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOW KAPTUHBI MUpPaA, POJIM XMMHUU B IIO3HAHWUU SIBJICHUU



Opuposbl, B  (POPMUPOBAHMU  MBIIUIGHUS H  KyJbTYpbl  JIMYHOCTH, €€
(GyHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM ISl PEIICHHS MPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U MPHUPOJTHOU
cpene;

BJIQJICHUE  CUCTEMON  XMMHYECKMX  3HAHHUW, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHUA (XUMUYECKUH JJIEMEHT, aToM, OJJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPULATEILHOCTh, XUMUYECKas
CBAA3b, CTPYKTypHas (opmyna (pa3BépHyTass W COKpali€HHAas), MOJib, MOJSIpHAs
Macca, MOJSIpHBIH O0O0BEM, yIJIEpOAHBIM CKeneT, (YHKIMOHAJIbHAS TPYIIIa,
pagukan, U30MepHus, U30MEpbl, TOMOJOTUYECKUN Psifl, TOMOJIOTH, YTIEBOAOPO/IbI,
KUCJIOPOJ M a30TCOJep Kallue COCAUHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJICKYJISIPHBIC COCAMHECHUS); TEOPUH U 3aKOHBI (TEOPHUS CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHs MAacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUHM; MHUPOBO33PEHUYECKUE 3HAHMUSA,
JeXale B OCHOBE TMOHMMAHHS NPUYUHHOCTH M CHUCTEMHOCTH XUMUYECKUX
SBJICHUHM, (PAKTOJIOTMUECKHE CBEACHHSI O CBOMCTBax, COCTaBe, IOJYYEHUH H
0€e30MacHOM HCHOJb30BAHUM BAKHEUIIUX OPTraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JCSTEIHHOCTH YEI0BEKa;

chOpPMHUPOBAHHOCTh, YMEHHUH BBIABIATH XapakTEpHbIE NPHU3HAKUA TOHITHUH,
yCTaHaBJIMBAaTh HUX B3aUMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS MpPU
OTNHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHU OPTaHUYECKUX COETUHEHUI;

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIh30BATh XUMHUYECKYH) CHMBOJIHMKY JIS
COCTABJICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaUIEHHOM)
dbopMya OpraHMYECKMX BEIIECTB W YpPAaBHEHUH  XHUMHUYECKUX  PEAKIIMIA,
U3rOTABJIMBATh MOJEIM MOJIEKYJl OPTaHMYECKUX BELIECTB JUIsl WJUTIOCTpPAIUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUU YCTaHABJIMBATh MPUHAMJICKHOCTh H3YUECHHBIX
OpPTaHUYECKUX BEIIECTB [0 UX COCTaBy M CTPOCHUIO K ONPeaeIEHHOMY
KJaccy/rpymnne coeAuHeHui (yTIeBOAOPOJBI, KHUCIOPOA U a30TCOJepiKallue
COCIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs), JaBaThb UM Ha3BaHWUS IO
cucremaruueckoit Homenknatype (IUPAC), a Taxke NpPUBOIUTH TPUBUAIBHBIC
HA3BaHUSA OTJICIBHBIX OPTAHWYECKUX BEIIECTB (ATWJICH, TNPOIWIICH, AaleTUJICH,
ATWICHIIIMKOJb, TAWIEPUH, (eHON, (OopMalbAeTHI, aleTalbIeTH, MYypaBbUHAs
KUCJIOTa, YKCYCHAasl KMCJIOTa, OJIEMHOBAsI KUCIOTa, CTEAPUHOBAsI KUCIOTA, TITIOK03a,
bpyKTO3a, Kpaxmal, HeJUT0I03a, TIUINH);

c(OpMHUPOBAHHOCT, YMEHHUS ONPENENSATh BUIbl XUMHUYECKON CBSI3U B
OPTaHMYECKUX COEAUHEHUSAX (OJMHAPHBIC U KPATHHIC);



chOPMUPOBAHHOCTh YMEHHUS TPUMEHSTH TOJIOKEHUS TEOPUHU CTPOCHHS
opranuveckux BemniecTB A. M. BytiepoBa st 0ObSICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHCHHUSI MacChl BEIIECTB;

chOpMHUPOBAHHOCT, ~ YMEHHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckue M XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEACTABUTENCH pa3IUUHbBIX
KJIACCOB OpraHMYECKUX BeUIECTB (MeTaH, 3TaH, STWIEH, MNPOIWIEH, AalleTUJICH,
OyTtagueHn-1,3, merunOyrtanuen-1,3, O€H30J, METAHOJ, ATaHOJ, STHJICHTJIUKOJIb,
rmieprH, (peHon, aimeranblIerdji, MypaBbHHAs M YKCYCHAs KHUCJIOTHI, TJIIOKO3a,
KpaxmaJ, IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTFOCTPUPOBATH T€HETUYECKYIO
CBA3b MEXJY HHMH YypPaBHEHUSIMH COOTBETCTBYIOUIMX XUMHUYECKHUX PEAKIHMHA C
UCIOJIb30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOUYHHUKHU YTJIEBOIOPOJTHOTO
coipbsi  (HE(pTb, NPUPONAHBIA Ta3, Yrojib), CHOCOOBI HX TMEpPepadOTKU H
NPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepaboTKy;

cOpPMUPOBAHHOCT, YMEHHUM TMPOBOJUTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIEeCTBa WM MPOIYKTa
peaklMd MO0 W3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO M3 HCXOJIHBIX
BEIIECTB WM MPOJTYKTOB PEAKIINH);

chOpPMHUPOBAHHOCT, YMEHHUH BJAJETh CHUCTEMOW 3HaHWA 00 OCHOBHBIX
METOJaX HAy4YHOTO IMO3HAHHWS, UCMHOJB3YEMbIX B XUMUU MPU U3YUEHHUU BEIIECTB U
XUMUYECKUX SBJICHUM (HAOIIOICHHE, M3MEPEHHE, IKCIICPUMEHT, MOJICTUPOBAHNUEC),
UCTIOJIb30BaTh CHCTEMHBIE XHMHUYECKHE 3HAHUS [JIs1 TPUHITHS pEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BELIECTBAMM U UX
NpUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIOJaTh MpPaBUia MOJIb30BAHUS XUMUYECKOM
Nnocy7ioi U J1abOpaTOpHBIM OOOPYJOBAaHMEM, a TakXKe IpaBWia OOpaIlCHUS C
BELIECTBAMH B COOTBETCTBUM C WHCTPYKUUSIMH IO BBINOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTIBITOB,;

chOpPMHUPOBAHHOCT, YMEHUW IUIAHUPOBATh M  BBHINOJHATH XUMUYECKUN
AKCIIEPUMEHT (MPEBPAILEHUSI OPTaHUYECKUX BEILECTB MPU HArPEBAHUU, MOJyUYEHUE
STWJIEHA U W3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE PEAKIMH OPraHuYeCKHX
BEIIECTB, JeHATypanus OEIKOB IPH HArpeBaHWM, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKA OE30MACHOCTH IMpU OOpAIIEHUU C
BEIIECTBAMH U J1a0OpaTOpHBIM O00OpPYJOBaHUEM, TMPEICTABIATh Pe3yJIbTaThl
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3amucu YpaBHEHUNW COOTBETCTBYIOIIUX
peakuuid 1 (GOpMyIUPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJILTATOB;

c()OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHbOpMalMIO, TMOJy4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpelicTBa MacCOBOM
uHpopmanuu, MatepHer u npyrux);



chOpMHUPOBAHHOCT, ~ yMEHUH  COOMIONATh  MpaBWia  DKOJOTHYECKU
[eJIECO00Pa3HOro TOBENEHUST B OBITY M TPYJOBOM JAESITENBHOCTH B LEIAX
COXpaHEHHsI CBOETO 3[0OPOBbS U OKpYXKArOIIEeHd MPHUPOIHON Cpeibl, 0CO3HABATh
OMAacCHOCTh BO3ACUCTBHUSI HA JKMBBIE OPTAaHM3MBI OMPEICIEHHBIX OPTaHUYECKHX
BEIIEeCTB, MOHMMas cMbicn mokazatens [IJK, moscHsATe Ha mpumepax crocoObl
YMEHBIIIEHUSI ¥ TPEAOTBPAIICHUS WX BPEIHOTO BO3JACWCTBUS HAa OPTraHU3M
YEII0BEKa;

Uil 00yYaroIuXcsi ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBS: YMEHHUE
NPUMEHITh 3HaHHA 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IIO3HAHUS BEUIECTB H
XUMHYECKUX SIBJICHUM;

JUI  CIETbIX W ClHa0OBHIALNIMX OOYyYalOMIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy obOo3HaueHwit JI. Bpaitnsg nis 3amucu XUMHYECKHX

dbopmy.
11 KJIACC

[lpenmerHble pe3ynbTaThl OCBOEHHsSI Kypca «OOmias W HeopraHudeckas
XUMUS» OTPaXKaroT:

cOOpPMUPOBAHHOCTh  NPEACTABJICHUN: O XHMHUYECKOW  COCTaBIISIOIIEH
€CTECTBECHHO-HAYYHOW KApPTUHBI MHUpPA, pOJM XMMHM B T[IO3HAHUM SIBJIICHUU
Opuposibl, B  (GOPMUPOBAHWUU  MBIIUICHUS W KyJbTYphl  JIMYHOCTH, €€
(GyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS PEIIeHUS MPAKTUIECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3J0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAraloNINe TOHATUS (XUMHYECKHHA 3JIeMEHT, aroMm, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTATM aTOMOB, HWOH, MOJIEKyJia, MOJIb, MOJSIPDHBIA OOBEM,
BAJIEHTHOCTD, JJIEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas CBS3b
(KOBaJIeHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPO/IHAS), KPUCTAJUIMUECKasl PELIETKa,
TUINBI  XUMWYECKUX  pPEaKUWi, pacTBOP,  DJIEKTPOJMUTBI,  HEIJIEKTPOJIHTHI,
JJIEKTPOJMTUYECKAs ~ JUCCOLMALUS, OKHUCIMUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peakiny, XUMHUYECKOE€ PABHOBECHE); TECOPUU U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON AuccolManuu, nepuoandyeckun 3akoH J[. WM. Menneneesa,
3aKOH COXPAaHEHHUs MAacChl BEUIECTB, 3aKOH COXPAHEHUs W MPEBPAIICHHS SHEPTUU
OpU XUMUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKHUH SI3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IOHHMAaHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKHX SIBJICHUH, (DAaKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJIb30BAaHUH BaKHEHIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOUN JeATEIbHOCTH YEJIOBEKa,;



c(OpPMHUPOBAHHOCTh, YMEHHUH BBIABIATh XapakTEpHbIE NPHU3HAKUA TOHITHUH,
yCTaHaBJIMBaTh MX B3aMMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS TIPHU
OIMCAaHUU HEOPTaHMYECKUX BEIIECTB U MX MPEBPaICHUM;

c(OpMHUPOBAHHOCTh YMEHUI HCIOIb30BATh XHMHUYECKYH) CHUMBOJMKY JIS
coctaBieHuss (GopMysl  BEHIECTB U YPAaBHEHUHM  XUMHUYECKUX  PEAKIIHA,
cucrematndeckyro HomeHkiIarypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIIBHBIX
HEOPraHMYEeCKUX BellecTB (yrapHbli Ta3, YIJIEKUCBIM ra3, aMMHaK, raméHas
U3BECTh, HErallI€Hasl U3BECTh, TUTHEBAS COJAA, MTUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUI OMpPENesiTh BAJICHTHOCTh U CTENEHb OKHUCIICHHUS
XUMUAYECKUX 3JIEMEHTOB B COCAMHEHHUSAX Pa3JIMYHOIO COCTAaBa, BHUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, HOHHAsI, METAJUIMYECKasi, BOJOPOHAS]) B COCIMHEHUSAX, THII
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYyJspHasi,
WOHHAsI, METAJUTMYECKAsI), XapaKTep CpeAbl B BOJHBIX pacTBOpPax HEOPraHUUYECKUX
COCTUHCHUM;

c(hOpMUPOBAHHOCTh YMEHHM yCTaHABJIMBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BELIECTB II0 MX COCTaBYy K ONpENeNEHHOMY Kiaccy/Tpymne
CO€IMHEHUHN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbl, OKCHJIbI, OCHOBAHMSI,
KUCJIOTHI, aM(OTEpHBIC TUAPOKCUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBIC MEepHOaMUYEcKoro 3akoHa /Jl.
N. MenpaeneeBa u 1€eMOHCTPUPOBATh €0 CUCTEMATU3UPYIOUIYIO, OOBICHUTEIbHYIO
U IPOTHOCTHYECKYIO (PYHKIUH;

chOPMHUPOBAHHOCT, YMEHHUU XapaKTEPHU30BaTh dJICKTPOHHOE CTPOCHHUE
aTOMOB XHMHWYECKUX 3jeMeHTOB 1—4 mnepuonoB llepuoanueckoil cucrembl
XUMHYeCKuX diemenToB J[. M. MenngeneeBa, HCHOJB3ys MOHATHA «S-, P-, d-
3JIEKTPOHHBIE opOuranm, «3HEPreTUYECKUE YPOBHWY, OOBSICHITh
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMMUYECKHX JJIEMEHTOB M MX COCHUHEHUM
o nepuojiaMm u rpymmam llepuoanyueckor CHCTEMBI XUMHUYECKHUX 3eMeHToB Jl. .
Menpeneena;

chOpPMHUPOBAHHOCT,  YMEHHM  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIMe
XUMUAYECKHE  CBOMCTBA  HEOPTraHMYECKUX  BEIIECTB  PAa3JIMYHbIX  KJIACCOB,
NOATBEPKIATh CYILIECTBOBAHUE TE€HETHMYECKON CBSI3M MEXAY HEOPraHU4ECKUMH
BEILIECTBAMHU C IMOMOIIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUi;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATH XMUMHUYECKHUE PEAKIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIy M COCTaBy pEarupyrollydx BEIIECTB, TEIIOBOMY
ahdexTy peaxiuu, U3MEHEHHUIO CTENEeHEeW OKUCICHHUS AJIEMEHTOB, OOpaTHUMOCTH
peaKkliy, y4acTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCT, YMEHHUI COCTaBISITh ypaBHEHUS PEaKIMid pa3IUdHbIX
TUIIOB, MOJHBIE U COKpAIllEHHbIE YpaBHEHUS] PEaKIMii HIOHHOTO 0OMEHa, YUMUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIMHU UAYT 10 KOHIIA;



COPMHUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIHMH, TIOATBEPIKIAAIOIIUC
KAa4eCTBEHHBII COCTaB pPAa3IMYHbIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM TIYyTEM HOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHHMYECKUX
BEIIIECTB;

chOpPMUPOBAHHOCTh ~ YMEHUH  pPACKpBIBaTh  CYIIHOCTh  OKUCIIUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIMA MOCPEICTBOM COCTaBICHUS SJIEKTPOHHOTO OanaHca
3THUX pEaKIUil;

c(OPMHUPOBAHHOCTh YMEHHH OOBACHATH 3aBHCUMOCTH CKOPOCTH XUMHUUYECKOM
peaKIuy OT Pa3IMUHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeucTus (nmpunuui Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh XWMUYECKHE IPOLECCHI,
JeXale B OCHOBE TPOMBIIUICHHOTO TOJIYYeHHsT CEpHOUM KHCIOTHI, aMMHaka, a
TaKke CHOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX NPHUHIMIAX H
HKOJIOTUYECKUX MPOoOIeMax XUMHYECKOTO MPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh yYMEHHUH NPOBOAWTH BBIYUCICHUS C HCIOJIb30BaHUEM
NOHATHS «MaccoBasi JIOJi1 BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
NpH XUMHYECKUX PEAKIHSIX, MAcChl BEMIECTBA WM 00BEMaA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BbEMY OJHOTO M3 YYacCTBYIOUIMX B pEaKIHH
BEIIECTB, TEIUIOBOTO 3(PQeKTa peaknud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIIECTB, MIPEBPAIICHUS U COXPAHEHHS SHEPTHH;

chOpPMHUPOBAHHOCTh YMEHUI COOJIIO/IaTh MpaBUila TMOJIE30BAHUS XUMHUYECKOU
NOCyJIO ¥ JTabOpaTOpHBIM OO0OpPYJOBaHHMEM, a TaKXKe IMpaBUiaa OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIHMSIMHU TIO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OIIBITOB;

cOPMUPOBAHHOCTh YMCHUH IUIAHUPOBATH W  BBINOJHATh XUMHUYECKHN
OKCIIEPUMEHT (pa3JioyKEHHE MEPOKCHIa BOAOPOJa B TMPUCYTCTBHM KaTalM3aTopa,
OTIpEJICIEHNEe CpeAbl PAacTBOPOB  BEMIECTB C IMOMOINBIO  YHHBEPCAIHHOTO
WHUKATOpa, BIMSHUE Pa3IHMYHBIX (PAKTOPOB HAa CKOPOCTh XMMUYECKOW pEaKIiH,
peaKkuM HMOHHOTO OOMEHa, KadeCTBEHHBIC pEeaKIuu Ha cynbgar-, kapOoHar- u
XJIOpU/I-aHHOHBI, Ha KAaTHOH aMMOHUS, PEIIEHHE SKCIIEPUMEHTAIBHBIX 33134 TI0
TemMaM «Metamuey u «Hemeramnsy) B COOTBETCTBUM C TPABWIAMU TEXHHUKH
0€30MacHOCTH MpU OOpAaIlleHUH C BEUIECTBAMHU U JJAOOPATOPHBIM 00OPYIOBAaHUEM,
NPEICTaBIATh PE3yJIbTaThl XHUMHYECKOTO JKCIepuMeHTa B ¢opMme 3amucu
ypaBHEHHI COOTBETCTBYIOIIMX pEAKIHUid U (OPMYJIHPOBATh BHIBOJBI Ha OCHOBE
ATHX PE3yJbTaTOB;

chOPMHUPOBAHHOCTh yYMEHHA KPUTHUECKH AaHAJIM3UPOBATH XHUMHUYECKYIO
uHpOpMaIMIO, TOMYy4YaeMyl0 U3 Ppa3HbIX HCTOYHHMKOB (CpEACTBa MacCOBOil
KOMMYHUKaIuu, UHTepHET U ApYTHX);



chOpMHUPOBAHHOCT, ~ yMEHUH  COOMIONATh  MpaBWia  DKOJOTHYECKU
[eJIECO00Pa3HOro TOBENEHUST B OBITY M TPYJOBOM JAESITENBHOCTH B LEIAX
COXpaHEHHs] CBOETO 3JI0OPOBbsi M OKpYIXKalolleld MPUPOTHOW Cpenbl, 0CO3HABATh
OTIACHOCTb BO3/ICUCTBHUS HA YKUBBIE OPTaHU3MbI ONpPEIEIEHHBIX BEUIECTB, MOHUMAs
cvbicn mokazarenss [IJIK, mosicHATh Ha mnpuMepax cHnocoObl YMEHBIIEHUS H
NpeIO0TBPAILEHUS UX BPEAHOTO BO3IEUCTBHS HA OPTraHU3M UYEJIOBEKa;

JUIsl 00yYaroIMUXCsl ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS: yMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX ITO3HAHWS BEIIECTB H
XUMHUYECKUX SIBJICHHUIA;

JUISL  CIIeNbIX U CHa0OBHUISIIMX OOyYalolIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. bpaitns mig 3amucu XUMHUYECKHX

dbopmy.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJTIACC
KoumnuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM (undposbie)
Ne i/m Kontpoabnsie | IlpakTtnyeckue
nporpaMmbI Bcero o0pa3oBaTeJibHbIE
padoTbI padoTbI pecypes!
Paspneu 1. TeopeTueckue OCHOBbI OPraHUYeCKOM XUMHUH
[Ipenmet oprannydeckoit xumuu. Teopust
1.1 CTPOEHUSI OPraHUYECKNUX COETMHEHUM A. 3
M. byrneposa
Uroro mo pazneny 3
Pa3nen 2. Yraesonopoasl
2.1 [IpenenbHblE YrIeBOAOPOIbl — AJIKAHbI 2
92 HenpenenbHble yriieBOJOPOIbI: alIKEHBI, 6 1
aJIKa/IMeHBI, AJTKUHBI
2.3 ApoMaTHYECKHE YTIIEBOIOPOIbI 2
54 [IpupoaHble HCTOYHUKHU YITIEBOAOPOIOB U 3 1
uX nepepadboTka
Hroro mo pazneny 13
Paznen 3. Kucsiopoacoaep:kamue opraHuyeckue coeMHeHus1
3.1 Criuptel. ®eron 3
39 Ansneruabl. KapOOHOBBIE KHCTOTEI. - 1
Crnoxable 2(hupbI
3.3 VYrneBoasl 3 2
Hroro no paszneny 13




Pa3nen 4. Azorconepskamue OpraHu4ecKue coeJuHeHUs

4.1 AMUHBL. AMUHOKUCTOTHL. benku 3
Hroro no pazneny 3
Paspneu S. BeicokoMolie Ky asipHbIe cCOeJUHEHU A

5.1 [Tnactmaccel. Kayaykn. Bonokna 2
Hroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHUe pa3/iesioB U TeM (uudposbie)
Ne ni/m Kontponbnbie | IlpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypchbl
Pa3zgeq 1. TeopeTuyeckue OCHOBbBI XUMHUHU
Crpoenue atomoB. [lepuoanueckuii 3aKkoH
11 u [lepuoanueckas cucTeMa XMMUYECKUX 3
anemenToB JI. 1. Menzaeneera
19 Crpoenue BemecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKITHHI 6 1 1
Utoro no paznemny 13
Pa3nen 2. Heoprannmueckasi XuMust
2.1 Meranibl
2.2 Hewmeramibt 1
53 CBsI3p HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Uroro no pazgeny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XUMUS 1 )KU3Hb 4
Hroro no pazmeny 4
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3







NOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
KoumnuyecTBo yacos DJIeKTPOHHbIE
Ne arTa n¢poBbIe
n/n Tema ypoka Bcero Konponsiie | HpaxTireckue fll3y'{eHI/IH Eﬁ];l;I;OBaTeJII)HI)Ie
padoTbI padoThI pecypes
1 [IpeameT opraHnYeCKOU XUMUH, €€ 1
BO3HUKHOBEHHE, pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHN4eCKuX
2 coequHeHuit A. M. byrnepoga, eé 1
OCHOBHBIE IT0JIOKEHUS
IIpencrasnenue o kiaccupuKanuu
3 opraHuueckux semiects. Homenkiarypa 1
(cucTemaTuyeckas) U TpUBHAJIbHbIE
Ha3BaHMS OPraHMYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKUM P
5 MeTtaH 1 3TaH — OPOCTENIIHE 1
IIPE/ICTaBUTEIH aJIKaHOB
6 AJIKEHBL: COCTaB ¥ CTPOCHUE, CBOMCTBA 1
7 OTUJIEH U NPOIUJIEH — MPOCTENIINE 1
IIPEICTaBUTEIH AJIKEHOB
8 [Tpaktraeckas padota Ne 1. «ITomyaenne 1 1
STUIJIEHA M U3yYE€HUE €r0 CBOMCTBY»
Anxamuensl. byraguen-1,3 u
9 metunOyranuen-1,3. [lonmydenue 1

CUHTCTHYCCKOT'O KayuyKa U PE3UHLBL




AJIKUHBL COCTaB M OCOOCHHOCTHU CTpOCHUA,

10 TOMOJIOTMYECKUH psil. ALIETHIIEH —
MPOCTEHIINN TTPEICTABUTEIh ATKHHOB

11 Bbruucnenus no ypaBHEHUIO XUMAYECKOU
peaxuu

12 ApeHbl: 6eH3011 ¥ TOITY0)I. TOKCHYHOCTD
apeHoB

13 ['enernyeckas cBS3b YIJI€BOAOPOJIOB,
MPUHAUICKAIMX K PA3INIHBIM KJ1accaM
[IpupoHBIE HCTOYHHUKH YIIIEBOOPOIOB:

14 MPUPOJIHBIN I'a3 U MOMYTHHIE HEe(TAHbIE
rasbl, He()Th M IPOAYKTHI €€ mepepadoTKu
[TpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOIHBIN ra3 U MOMYTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepadoTKh

16 KonTtponbhas padoTa 1o pazaery
«YTIeBoa0pOaAbDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHL
METaHOJ ¥ 3TaHoJI. BogopoaHas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: STUIICHTIIUKOIb U
TIUIEPUH

19 ®deHoI: CTPOCHUE MOJIEKYIbI, (PU3NYECKUE
U XMMHYECKHE CBOICTBA, IPUMEHEHHUE

20 Anpaeruapl: GopManbIeTua 1
areTaapIerua. AIeTOH

21 OnHOOCHOBHBIE TIpE/ICbHBIE KAPOOHOBBIE
KHCIIOTBI: MypaBbHUHAs U YKCYCHast

22 [TpakTuueckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD»

23

CTeapI/IHOBaH K 0JICHMHOBAas KHCJIOThI, KaK
MpeACTaBUTCIIN BBICIIMX Kap6OHOBBIX
KHCJIOT

24

MpIa Kak COJM BBICIIMX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE ASHCTBHE

25

Crnoxuble 2(hUpbl KaK IPOU3BOIHBIC
KapOOHOBBIX KUCHOT. [ UAPOIN3 CITOKHBIX

a¢upos

26

JXupsl: TuaApONIN3, MPUMEHEHHE,
Ouosioruveckast poJib JKUpOB

27

VYTIeBobl: COCTaB, KJIACCU(PUKALINAL.
Baxxueiinme npencraBuTeINn: TIIIOK03a,
bpykTo3a, caxaposa

28

Kpaxman u nemnono3a Kak IpupoIHbIe
MOJINMEPBI

29

KonTpomnpHas pabora o pazaeny
«Kucnopoacoaepxarme opraHUIecKue
coenuHEeHUs»/ Beepoccuiickas
MpoBepoYHas pabora

30

OOmast xapaKTepUCTHKa a30TCOACPKAIMX
OpraHWYECKUX COCAMHEHUM /
Bcepoccuiickas npoBepouHas pabota

31

AMUHBI: METHJIAMUH U aHUJIHNH

32

AMMHOKHCIIOTHI KaK aM(OTEpHbIE
OpPraHMYECKHUE COETMHEHHUS], UX
ouonornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHsle




BBICOKOMOJICKYJIAPHBIC COCIUHCHUA

OCHOBHBIC OHATHUS XUMHUH

33 BBICOKOMOJIEKYJISIPHBIX COCUHEHUI 1
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIVMHEHUM. 1
IInacTtmaccsl, Kaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I1O 34

ITPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

Kontpoabnabie
padoThI

IIpakTHyeckue
padoThI

JlaTa
u3yueHust

DJIeKTPOHHbIE
nu@poBbIe
oOpa3zoBareJibHbIE

pecypcesbl

XUMUYECKUH 3IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaLHs aTOMOB

ITepuonnueckuii 3akoH u [lepuoanueckas
CHCTEMA XUMHUYECKHX 31eMeHTOB /[. W.
MeHpeneeBa, ux CBA3b C COBPEMEHHOM
TEOpPHUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMHWYECKHUX 3JIEMEHTOB M UX COCIMHEHHUH 110
rpyIIaM U rnepuojaM. 3HaueHue
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKHX 31eMeHToB /.M. Menaeneepa B
pPa3BUTUU HAYKU

Crpoenue BenecTBa. XuMU4YecKas CBs3b, €€
BHU/IbI, MEXaHU3MBI 00pPa30BaHUs
KOBaJICHTHOM CBsI3U. BojopoiHast cBsI3b

BaneHTHOCTB. DNEeKTPOOTPULIATENBHOCTD.
Crenenb okucienus. BemecTsa
MOJICKYJISIPHOTO ¥ HEMOJIEKYISIPHOTO
CTpOCHUS

[loHsiTHE O TUCIEPCHBIX CHCTEMAX.
HctuHHBIE ¥ KOJIOUIHBIE PACTBOPHI.
MaccoBas 10J1s BelecTBa B pacTBOpE

Knaccuduxanus u HoMeHKIaTypa




HCOPraHUYCCKUX coeauHeHu. I eHeTnueckas
CBA3b HCOPTAaHUYCCKHX BCIICCTB, PA3JIMYHBIX
KJ1aCCOB

Knaccudukanus XaMM4eCKUX peakiuii B
HEOPraHM4ECKON U OPraHUYECKOU XUMHUH.
3aKOH COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXPAHEHUS U MPEBpALICHUS SHEPTUU MPH
XUMHMYECKUX PEAKIUAX

CkopocTtb peakiuu. OOpaTHMBbIE peaKkIny.
XUMHYECKOE pAaBHOBECHE

10

[pakTuueckas padora Ne 1. «BrnusHue
pa3InyuHBIX (PaKTOPOB HA CKOPOCTH
XUMUYECKON peakLum»

11

DnexTponutudeckas auccoruanus. [lonstue
0 BojopoaHoM mokasatesne (pH) pactBopa.
Peakunu nonnoro ooMena. ['maponus
OpPraHWYEeCKUX U HEOPTaHMYECKHUX BEIIECTB

12

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC
peakuuu. [lonarue 06 anekrponnze
pacIuIaBoB M pacTBOPOB COJIEH

13

KontponbHas padota o pazaeny
«TeOpeTI/ILIeCKI/IC OCHOBBI XUMHUN)»

14

Mertamnbl, ux nonoxenue B [lepuoanueckoit
CHUCTEME XUMHUYECKHUX 3JieMeHTOB /I. 1.
MemnpeneeBa 1 0COOEHHOCTH CTPOSHHUS
aromoB. O0ume (u3nyeckKue CBOMCTBa
METaJIoB

15

CrninaBbl METAIIIOB. DIEKTPOXUMUYECKUH P




HaprDKCHI/Iﬁ MCTaJIJIOB

16

XUMHUYECKIE CBOMCTBA BaKHEHUIINX
METaJUIOB (HATPUH, KaJIWid, KaJIbIIMi, MarHUH,
ATIOMUHUN) U UX COSIMHEHHI

17

XHUMHYECKHUE CBOMCTBA XpOMa, MEJIU U UX
coeqUHEHUN

18

XUMHUYeCcKHe CBOMCTBA IIMHKA, )KeJie3a U UX
COeIMHEHNN

19

[IpakTnueckas pabora Ne 2. "Pemenue
IKCIIEPUMEHTAIFHBIX 33/1a4 110 TEME
«MeTtanne»"

20

HemeTanmbl, uX 10J0KCHUE B
[leproauueckoi cucteMe XMuMUYECKUX
aneMmeHToB /. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHUSI AaTOMOB

21

DuU3nYECKHE CBOMCTBA HEMETAIIJIOB.
AJIIOTpOIUST HEMETAJIOB (Ha IpUMeEpe
KHCIIOpo/a, cepsl, pocdopa u yriepoa)

22

XHUMHUYECKHUE CBOMCTBA raJJOT€HOB, CEPBI U UX
CoeqUHEHNH

23

XUMHUYecKHe CBOMCTBa a30Ta, pochopa 1 ux
coeqUHEHNN

24

XHUMUUYECKHUE CBOWCTBA YIJIEPO1a, KPEMHHUS U
UX COCIUHCHUN

25

[IpuMeHeHnE BAXKHEHIIIMX HEMETAIIIIOB U UX
COEeIMHEHUU

26

O000meHne U cucTeEMaTHU3aUg 3HAHUI 110
teme «Hemeramwney. BerauciieHus mo




YPaBHCHUAM XUMHUUYCCKUX peaKLII/Iﬁ u
TCPMOXUMHUYCCKUC paC‘-IéTBI

[IpakTnyeckas pabora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"HemeTamnsl"»

28 KontponesHas pabora mo Temam «MeTauibny 1
u «Hemertamibn

29 Heoprannueckue 1 opraHMuecKue KuciaoThl. 1
Heopranmdeckue u opraHnueCcKrue OCHOBaHUS
AmoTepHble HEOPTraHUYECKHE U

30 OpraHm4eckue CoeJMHEeHUs. | eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIIECTB
Ponb xumun B 06ecrieueHur 3KOJIOTUYECKO,

31 SHEPreTUYECKON U MUIICBOM 0€301MacHOCTH, 1
Pa3BUTUU MEIUIIHHBI
[Ipencrapnenust 06 0OIMX HAYYHBIX

32 INPUHIMIIAX IPOMBIIUIEHHOTO MTOJTY4EHHUS 1
Ba)KHEHIINX BEIECTB

33 YenoBek B MUPE BELIECTB U MaTepUAJIOB

34 XuMHUs ¥ 3I0POBbE YEJIOBEKA

OBILEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMbI

10 KVIACC

Kon
NPoBePsieMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe IbHOI POrpPaMMBbl CpeHEro 001ero 00pa3oBaHus

1

TeopeTquCKHe OCHOBBEI OpF&HH‘IGCKOﬁ XUMHHU

1.1

ChopMHUpOBaHHOCTHh TPEJCTABICHHA O XHUMHYECKOW COCTaBIISIONICH
CCTGCTBGHHOHay‘IHOﬁ KapTHHbBI MHPA, POJIKM XUMHU B IIO3HAHHUH
SBJICHUN MpPUPOAbl, B (OPMUPOBAHUM MBIIUIEHUS M  KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIWMOW IJIs
perieHusl TPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIICHUS K CBOEMY 3/JI0POBBIO U IPUPOTHOM Cpelie

1.2

Brnanenne cucTteMoll XMMHYECKUX 3HAHMM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAraloIIHe MOHATUS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPULIATENILHOCTh, CTEMEHb OKHCJICHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, YIJIEPOIHBIA CKENeT,
byHKIMOHANBHAS ~ TpYyNNa,  paauKal,  HW30Mepus,  H30MEpHI,
TOMOJIOTHYECKHH Psifi, TOMOJIOTH, YIJICBOJAOPOJIBI, KHCIOPOI- U
a30TCOJIEp)KANE COCAMHCHHS, OMOJOTHYECKH AKTHBHBIC BEMICCTBA
(yrmeBompl, XKUPBI, OCJIKH), MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEopHs
XAMHYECKOTO CTpoeHHs opraHuudeckux BemecTB A.M. bytieposa),
3aKOHOMEpPHOCTH, CHUMBOJIMYECKUH SA3BIK XUMHH, (DaKTOJIOTHUYECKHE
CBEJICHMsI O CBOMCTBAaX, COCTaBe, TMOJy4eHUH U 0Oe30MmacHOM
WCIIOJIb30BAaHUM  BaXHEWIIMX HEOPraHMYECKHMX M OpPraHUYEeCKUX

BEIIECTB B OBITY M MPAKTHYECKOM IEATEIBHOCTHU YEI0BEKa

1.3

C(I)OpMI/IpOBaHHOCTB YMCHI/II>'I BbIBJIATE XAPAKTCPHBIC TIPU3HAKH
HOHHTHI;'I, YCTaHAaBJIMBATb nux B3aHMMOCB3b, HCITIOJIB30BaTh
COOTBCTCTBYIOIIUC TIIOHATUA IIPU OMNHUCAHHMU COCTaBa, CTPOCHUA H

MPEBPAIICHUN OpraHUYECKUX COETUHEHUI

1.4

c(hOpPMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY
JUISL COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEHHON) GOopMya OpraHMYecKWX BEIIECTB U ypaBHEHUH
XUMHUYECKHUX PEaKIIii, I3rOTaBIMBAaTh MOAEIU MOJIEKY]l OPTaHHYECKU X
BELIECTB JUIsI WIUTIOCTPALUM UX XUMHUYECKOTO0 M IPOCTPAHCTBEHHOTO

CTPOCHHUS




1.5

ChopMHupOBaHHOCTH ~ YMEHUH  YCTAaHABIMBATH  IPHHAJICKHOCTH
M3YYCHHBIX OPTaHMYECKHUX BEIIECTB MO HMX COCTAaBy M CTPOCHHIO K
OompeneNnéHHOMY Klaccy (Tpymnme) coeAuHeHUd (yriieBOJOpOIbI,
KUCJIOPOA H a30TCOJEpKAaIMe COEIUHEHHS, BBICOKOMOJICKYJSPHBIC
COCIMHEHHUs), JaBaTh WM  Ha3BaHUS 1O CHCTEMaTHYECKOM

HoMeHkiarype (IUPAC)

1.5

CdhopMupoBaHHOCTh YMEHUSI OMPEACIATh BUIBI XUMHUYECKOW CBS3H B

OpPraHMYECKUX COETUHEHUSX (OAUHAPHBIE U KPATHBIE)

1.6

CbhopMUPOBAaHHOCT yYMEHHUS TNPUMEHSTH: IOJIOKEHUS TEOPHUH
CTpoeHusi oprannyeckux BenectB A.M. Bbyrneposa mis oObsicHeHUs
3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpaHCHUSA MAaCChbl BEICCTB

YrieBoaopoasl. Kucnopoaconepxanme U a30TCo/IepIKallMe

OpTraHUYCCKHUEC COCIUHCHU . BBICOKOMOJ'ICKYJ'IHPHI:IC COCIUMHCHHUA

2.1

CdhopMupoBaHHOCTH yMEHUW NTPUBOJUTH TpPUBHAJIBHBIE Ha3BaHUS
OTJIEJIbHBIX OPTaHUYECKUX BELIECTB (ITUJICH, MPOMUIIEH, alleTHJIEH,
STUJICHTJIMKONb, TIULEPUH, (eHon, QopMmanbIerui, aneraibIeru,
MypaBbUHAsl KHUCJOTA, YKCyCHas KHCIOTa, OJEHUHOBAas KHUCIIOTA,
CTeapHHOBasi KHCIIOTa, TIIIOK03a, (DpyKTO3a, Kpaxmal, IeJUTFI03a,

TJIMLMH)

2.2

ChopmMupoBaHHOCTh YMEHUU XapaKTepHU30BaTh COCTaB, CTPOCHHE,
¢u3uYeCKre W XUMHUYECKHE CBOWCTBA THUIHYHBIX IPEJICTABUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKHMX BEIIECTB (METaH, dTaH, JTHIICH,
MpoNuJIeH, aimeTwieH, Oyramuen-1,3, metunOyraaueH-1,3, OeH307,
METaHOJI, dTaHOJ, dTHJICHTJIUKOJb, TIHIEPUH, (PEHOJ, alleTalbICTHI,
MypaBbHHasT U YKCYCHasi KHCJIOTBHI, TJIFOKO3a, KpaxMmall, IeJIIIJ03a,

aMUHOYKCYCHasl KHCJIOTA)

2.3

C(I)OpMI/IPOBaHHOCTB YMCHHUA HWJUIIOCTPHUPOBATH I'CHCTUYCCKYIO CBA3b
MCIKIY TUIIUMYHBIMHA OpCACTABUTCIIIMU PAa3IMYHBIX KJIaCCOB
OpPTraHUYCCKUX BCUHICCTB YPABHCHUAMH COOTBCTCTBYOIMX XUMHWYCCKHUX

peaxIuii ¢ NCIOIB30BAHUEM CTPYKTYPHBIX (hopMyst

24

CdopMupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHHUKHU
YIIIEBOJOPOIHOTO CHIPbs (He()Th, MPUPOIHBIA ra3, yroib), CIOCOObI UX

nepepaboTKH U MPAaKTUYECKOE IPUMEHEHHE TPOIYKTOB MepepadoTKu

XUMHA U )KU3Hb. PacuéTrl

3.1

ChopmMupoBaHHOCTb YMEHHI BIAJETh CUCTEMOMN 3HAHHI 00 OCHOBHBIX

MCTOJZaX HAYYHOI'O IMO3HAHUSA, UCIIOJIB3YCMBIX B XMMHU IIPHU U3YUCHUU




BEIICCTB M XUMUYECKHX SBICHHUA (HAOMOJIEHUE, W3MEPCHHE,
AKCIIEPUMEHT, MOJICIMPOBAHHUE), HCIO0JIb30BaTh CHCTEMHBIE
XAMUYECKUE 3HAHUSA Uil TPUHATHS PEIIEHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyalluAX, CBA3aHHbIX C BCIICCTBAMHA U UX IPUMCHCHHUEM

3.2

CdhopMUpOBaHHOCTh YMEHHMH coOONIOJaTh TMpaBuiIa MOJIb30BAHUS
XUMUYECKOW TOCYIOH M J1abopaTOpHBIM O0OpYHOBaHHMEM, a TaKXKe
npaBujia OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLIHUSIMHU

110 BBIITOJIHCHHUIO na6opaT0pHHx XUMHYCCKUX OIIBITOB

3.3

CdhopMHupoBaHHOCTh YMEHU TUIAHUPOBATH U BBITOJIHATH XUMHYCCKUI
SKCIEPUMEHT (MPEBPAICHHS OPTAaHNYECKHUX BEIECTB IIPH HarpeBaHUH,
MOJTy4eHUE STUJICHA M U3YUCHHE €TO0 CBOMCTB, KAUYECTBEHHBIC PEaKIINU
OpraHNYCCKUX BCHICCTB, ACHATYypalHusd OeJIKOB IIpu HarpcBaHuu,
HIBCTHBIC PCaKIUU 6eJ'IKOB) B COOTBCTCTBHH C IIpaBUJIaMH TCXHUKU
0€30MacHOCTU MpU OOpalleHWH C BelEeCTBAaMU U J1a0OpaTOpPHbIM
000pyI0OBaHHEM; MPEICTaBIATH Pe3yIbTaTHI XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amuCH YPAaBHEHHH COOTBETCTBYIOIX

peaknuii U GopMyYIUPOBATH BBIBOJIBI Ha OCHOBE ITHX PE3YJIbTATOB

3.4

CdhopMupoBaHHOCTH YMEHUH MPOBOAUTH BEIYUCICHHS 110 XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOTO BEILECTBA WM
MIPOJYKTA peaKIy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

U3 UCXOJHBIX BEUIECTB WM IPOAYKTOB PEAKIINH)

3.5

ChopmMupoBaHHOCTH YMEHUHI KPUTUYECKHU aHAJIM3UPOBATH
XUMUYECKYI0 HHGOpMalHIO, TMOJy4aeMyl W3 pPa3HbIX HCTOYHUKOB

(cpenctBa MaccoBol nH(poOpMauu, ceTb IHTEpHET U apyrue)

3.6

ChopmMupoBaHHOCTh yMEHHH COOMIOJATh TIpaBUIa JKOJOTHUYECKH
11€JIeCO00Pa3HOTO TOBEJICHHS B OBITY W TPYIOBOH JEATEIBHOCTH B
[ENSIX COXPAHEGHUS CBOETr0 3JI0POBbS W OKPYKAIOMIEH MPHPOTHOU
Cpellbl, OCO3HaBaTh OMACHOCThH BO3JICHCTBHSI Ha JKUBBIC OPTaHU3MBI
OTpeeIEHHBIX OPTaHUYECKHUX BEIIECTB, MOHMMAsi CMBICI TTOKa3aTens
MK (mpemenbHO MOMYCTHMOW KOHIIGHTpPAllUM), TMOSCHATH Ha
npUMepax CIOCOObl YMEHBIICHHS W TPEAOTBPAIICHHUS HX BPEIHOTO

BOS,HGP'ICTBHSI Ha OpraHu3M 4YC€JIOBCKa

11 KJIACC

Kon
MpoBePsieMOro

ITpoBepsieMble NMpeAMETHBIE Pe3YJIbTATHI OCBOEHUS OCHOBHOii
00pa3oBaTeJIbHOI MPOrpPaMMbl CPeIHEr0 0011IeTo 00pa3oBaHMs




pe3yJbTaTa

1

TCOPCTI/I‘leCKI/Ie OCHOBBI XUMHH

11

Brnanenue cucTeMON XUMHUYECKMX 3HAHUW, KOTOpas BKJIOYAET:
OCHOBOIIOJIATAIONME  MOHATUS  (XMMHYECKUM  3JIEMEHT,  aToM,
3JIEKTPOHHAsA 000JI0UKa aTOMa, S-, p-, d-371eKTPOHHBIE OPOUTAIM ATOMOB,
WOH, MOJIEKYyJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTEIECHb
OKHCIICHHS, XUMHYECKasi CBA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, KpHUCTAJUIMYECKasl PEIETKa, TUIMBl XUMUYECKUX peaKLuid
(OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC, 3K30- U JHIOTEPMUYECKHUE,
peakuu MOHHOTO OOMEHa), PacTBOP, AJEKTPOIUTHI, HEAIEKTPOIUTHIL,
3JIEKTPOJIUTUYECKAsT JUCCOLMANUs, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XUMUUYECKON PEaKIMu, XMMUUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOpHsI AIEKTPOIUTUUECCKON nucconuanuu, [lepuoanueckuit
3akoH JI.1. MeneneeBa, 3aKOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XUMUH, (DAKTOIOTHYECKHE CBEJICHHUS O CBOMCTBRAX,
CcOCTaBe, IMOJIyYEHUHM U O€30MacHOM MCIOJb30BaHUU BaKHEHIIMX
HEOPraHMYECKUX BEHICCTB B OBITY U MPAKTUYECKOH MAEATEeIbHOCTH

YCJIOBCKA

1.2

ChopMUpOBaHHOCTh YMEHMH BBIABIATH XapaKTEpHbIE NPU3HAKU U
B3aMMOCBSA3b M3YyYCHHBIX IOHATHH, NPUMEHATH COOTBETCTBYIOIME
MOHATUS IpPU OINHUCAHMM CTPOEHUS U CBOICTB HEOPraHMUYECKHX
BEUIECTB W HX IPEBpAIICHUI; BBUIBIATH B3aUMOCBSA3b XUMMUECKHX
3HaHUI C MOHATUAMU u IIPEACTaBICHUAMU JIpyrux

CCTCCTBCHHOHAYYHLIX ITPCIMCTOB

1.3

Brnanenue OCHOBHBIMM METOJaMM HAy4yHOT'O IO3HAHUS BEILECTB M
XUMUYECKUX SBICHUU (HaONIOJEHUE, HW3MEpPEHUEe, OSKCIECPUMEHT,

MOJICJIUPOBAHUE)

14

ChopMUpOBaHHOCTh YMEHUU OMPENENATh BAJICHTHOCTh W CTEIEHb
OKHMCJICHHUS XHMHUYECKHUX OJJEMEHTOB B COCAUHEHUSX Pa3IMYHOIO
cocTaBa, BHJl XMMHYECKOW CBs3M  (KOBaJCHTHas, HWOHHA,
MeTaJUInyecKasi, BOJOPOAHAs) B COCIUHEHUSX, TUIl KPUCTAIUTMYECKON
pPEIETKY KOHKPETHOTO BelecTBa (aTOMHAasi, MOJEKYIspHAs, HOHHAS,

METaJlTnYecKas)

1.5

ChopMupoBaHHOCTH YMEHUN OMPENENSITh XapaKTep CPeIbl B BOIHBIX

pacTBOpax HEOPraHMYECKUX COCTMHEHU I

1.6

CbhopMupoBaHHOCT ~ YMEHHSI  KJacCH(PUUIMPOBATH  XMMHUYECKHE
peakuuy Mo pa3au4yHbIM IpHU3HAKaM (YUCIY M COCTaBy pearupyrommx

BEIIECTB, TEIUIOBOMY d(PGdEeKTy peakiuud, H3MEHEHUIO CTerneHen




OKHCJICHUA OJICMCHTOB, O6paTI/IMOCTI/I pcakuuu, Y4aCTHIO

KaTajan3aTropa)

1.7

ChopMUpOBAaHHOCTH yYMEHHH  COCTABISITH  ypPaBHEHUS]  PEaKIUM
pPa3IUYHBIX THUIIOB, TOJIHBIE W COKpPANEHHBIC YpaBHCHUS peaKIUui
MOHHOTO OOMEHA, YUYUTHIBAsl YCIOBHS, IPU KOTOPBIX ITH PEAKIIUU UITYT

J0 KOHIIa

1.8

ChopMupoBaHHOCTH YMEHUI MPOBOJAUTH PEAKIIMH, MOATBEPKIAFOIIHE
Ka4eCTBEHHBI  COCTaB  PA3JUYHBIX HEOPraHMYECKUX  BEILUECTB,
pacno3HaBaTh OMNBITHBIM IYTEM HWOHBI, MPUCYTCTBYIOIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIESCTB

1.9

ChopMHUpOBaHHOCTh YMEHHI PaCKpBIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakuuin MOCPEICTBOM COCTaBJICHUS

AJIIEKTPOHHOTO OaaHca dTHX PeaKIuit

1.10

ChopMHpOBaHHOCT YMEHHH OOBACHATH 3aBUCUMOCTh CKOPOCTH

XAUMHYECKOU peaKIuy OT pa3InyHbIX (aKTOPOB

111

ChopmupoBaHHOCTH ~ YMEHUH  OOBSCHATH  XapaKTep CMEILCHHS
XAMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBHS

(mpunnun Jle HlaTtensbe)

OO01ast 1 HeopraHWYecKast XuMHUsI

2.1

ChopMupoBaHHOCTH YMEHHH pacKpbiBaTh CMbIcH [leproaudeckoro
3aKOHa J.. MenneneeBa " JIIEMOHCTPUPOBATH ero

CHUCTEeMAaTU3UPYIOLIyI0,  OOBACHUTENBHYO M  MPOTHOCTUYECKYIO

GbyHKIIIN

2.2

CdhopMupoBaHHOCTh YMEHUH XapaKTePH30BaTh IJICKTPOHHOE CTPOCHU e
aTOMOB XMMHUYECKUX 73jeMeHToB 1-4 mnepuonoB Ilepuonnueckoit
cUCTEMBI XuMHUUeckux i3neMeHToB J[[.M. Menzaeneesa, HCHONb3ys
MOHATUS  «S-, P-, 0-3JIEKTPOHHBIC OPOUTATIN», «IHEPTETHUCCKHUE
YPOBHMU»,  OOBACHATH  3aKOHOMEPHOCTHM  H3MEHEHHUs  CBOICTB
XAMHMUYECKHX 3JIEMEHTOB U MX COEIMHEHMI IO MEepuojaM M IpynIam

[Iepuoanueckoi cucteMbl XUMHUUYECKUX d1eMeHTOB [[.11. MenieneeBa

2.3

ChopMHupOBaHHOCTH YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIHE
XAMHYECKHE CBOWCTBAa HEOPTraHUYECKUX BEIECTB PA3UYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME  TICHETUYECKOM  CBS3M  MEXKIY
HEOPTaHMYECKUMHU  BEIIeCTBAMU C  TIOMOUII0  YpaBHEHHIA

COOTBCTCTBYIOIIUX XUMHWYCCKHUX peaKHHﬁ

2.4

ChopMupoBaHHOCT ~ YMEHUN  yCTAHaBIMBaTh  IPUHAJUIEKHOCTh

HEOPraHMYECKUX BEIECTB IO UX COCTaBYy K ONpeneI€HHOMY Kiaccy




(rpynne) coeauHeHUI (IIPOCThIE BEUIECTBA — METAJIbl M1 HEMETAJIbI,

OKCH/Ibl, OCHOBaHUS, KUCIOThI, aM(OTEPHbIE TUPOKCHIBI, COJIH)

2.5

CdhopMupOBaHHOCTH YMEHHH HCIOIB30BATh XUMHUYECKYIO CHMBOJIUKY
JUIE  COCTaBIIeHWsI (OPMYNT BEIIECTB M yPaBHEHWUH XUMHUYECKUX
peakuuii, cuctemarnueckyto HomeHkinarypy (IUPAC) u tpuBuaibHbIe
Ha3BaHUs OTICNIBHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
VIJIEKUCIBIM Ta3, aMMHaK, ram€Has HM3BECTb, HEral€éHas H3BECTb,

NUTHEBAsS COJIA, TUPUT U JAPYTUE)

2.6

ChopMupOBaHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIME
XMMHMYECKHE CBOMCTBAa HEOPraHMYECKUX BEILLECTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/JAaTh  CYLIECTBOBAHME  TE€HETUYECKOM  CBSI3U  MEXIy
HEOPraHMYeCKUMH  BEILECTBaMHU C  TOMOIIBI  ypaBHEHUH

COOTBETCTBYIOIIUX XUMHWYCCKHUX peaKuHﬁ

2.7

ChopMHUpOBaHHOCTh YMEHUN TIJIAHUPOBATH U BBIMOJHATH XUMHYECKUN
JKCHEpUMEHT (pa3lokeHUue IMEepOKCUIa BOJOPOAAa B MPHUCYTCTBUHU
KaTalu3aTopa, OIpeAeseHue Cpebl pacTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAIbHOTO WHJAWKATOpa, BIMSHHE pAa3IHYHbIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOM peakIuu, peakluu HOHHOro oOMeEHa,
KauyeCTBEHHbIE peaKI[MU Ha Cylb(]aT-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, Ha
KaTHUOH aMMOHUS, PCUHICHUC OKCICPHUMCHTAJIBHBIX 3aJad II0 TEMaM
«MeTamiey U «HeMeTaJ'IJ'II)I») B COOTBCTCTBHUH C ITpaBHUJIaMU TCXHUKHU
0€e30macHOCTH TIpU OOpAIllCHUW C BEIIECTBAMU U JIA0OPATOPHBIM
000pyI0BaHUEM; MPEICTaBIATh pe3yabTaThl XUMHYECKOTO
JKcnepuMeHTa B (GopMe 3alucH YPaBHEHHH COOTBETCTBYIOIIMX

peakuuii u GopMynHpoBaTh BBIBOABI HA OCHOBE ATUX PE3YNIHTATOB

2.8

ChopmupoBaHHOCTH YMEHUN COONMIOATh MpaBUja IOJIH30BAHUS
XAMHYECKOW TOCyloil W 1abopaTopHBIM OOOpYIOBaHHUEM, a TaKkKe
mpaBuiia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMU

110 BBIITOJIHCHHIO na60paT0pHI)1x XUMHNYECKUX OIIBITOB

2.9

ChopMupoBaHHOCT, ~ YMEHHMM  XapaKTepuU30BaThb  XUMHUUYECKHE
MPOLIECCHI, JIeKallMe B OCHOBE IPOMBIIUICHHOTO MOJYYEHHS] CEpHOI
KHCJIOTBI, aMMHaKa, a Takxke c(OPMUPOBAHHOCTH MpEACTaBIECHUNH 00
oOMX HAayyHbIX HOPUHIUIAX M  OKOJOTMYECKUX Mpobiemax

XUMHYECKOI'o IMpOMU3BOJACTBA

XUMHS U )KHU3Hb. PacuéTrl

3.1

ChopMHUpOBaHHOCTH TMPEACTABICHUNA O XUMHUYECKOW COCTaBJISIOIICH

eCTeCTBeHHOHay‘IHOﬁ KapTUHbBlI MHpA, POJIHU XUMHU B IIO3HAHHUH




SBJICHUA TPUPOIBl, B (OPMUPOBAHHHM MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ (QPYHKUHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW ISt
pelieHusl MPaKTHUYECKUX 3aJad U SKOJOTHYECKH OOOCHOBAHHOIO

OTHOIIICHUS K CBOEMY 3JI0POBBIO M IPUPOTHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUU KPUTHUYECKH aHaJIU3UpPOBaThH
XUMUYECKYI0 HMH(OpPMAILHIO, TMOJYy4aeMyl0 W3 Pa3HbIX HMCTOYHHUKOB

(cpencTBa MaccoBO KOMMYHUKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHupoBaHHOCTH yMEHHH COOMIOAATh TPABHJIA DKOJOTHUECKH
1e1ecoo0pa3Horo MoBeAeHUsT B OBITY W TPYAOBOM JAEATEIHLHOCTH B
HEeIsIX COXPAHEHHS CBOEro 3J0POBbsI U OKPYXKAIOIIEH MPUPOTHOM

cpensl

3.4

Oco3HaBaTh OIIaCHOCTDb BO3I[€I\/'ICTBI/I$I Ha  JKHUBBIC OpPraHHU3MBbIL
OHpC,I[CJIéHHLIX BCIICCTB, ITIOHUMAasA CMBICJI ITIOKa3aTCiIAa HI[K, IIOACHATD
Ha npumMepax CIIOCOOBI YMCHBIICHUA WU IMMPCAOTBPALICHUA UX BPCAHOT'O

BOSIICP’ICTBHSI Ha OpraHu3M 4YCJIOBCKaA

3.5

CdhopmMupoBaHHOCTH YMEHUI IIPOBOIUTH BBIYMCIICHHUSI C
WCIIOJIb30BAHUEM IIOHATHS «MaccoBas JOJIs BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLICHUM Ta30B MPH XUMHUUYECKHX PEaKIUAX, MacChbl
BEIIECTBA WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBa,
Macce Wi 00bEMY OJHOIO M3 YYacTBYIOIIMX B PEaKIUMU BELIECTB,
TEIJI0BOro 3(pdeKxra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, NPCBpAICHUA U COXPAHCHUA SHCPIruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/le pAKAHUS

1

TeopeTnueckue OCHOBbI OPraHUYECKON XUMHUH

11

[IpenmeT opraHuyeckol XUMHH: €€ BO3HUKHOBEHUE, Pa3BUTHE W 3HAYCHHE B
MOJIYYEHUU HOBBIX BELIECTB M MaTepuaioB. Teopusi CTpOEHUS OPraHUYECKUX

coenuHeHuil A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOXKEHUS

1.2

CrpyktypHble (OpMysbl OpraHWYecKuX BemecTB. [‘oMmosorusi, u3zoOMepus.
XuUMHYECKasl CBA3b B OPraHUUYECKMX COCOUHEHUSAX — OJUHAPHBIE M KpaTHBIC

CBA3U. HpeI[CTaBJ'ICHI/Ie 0 KJ'IaCCI/I(pI/IKaI_[I/II/I OpPTaHUYCCKUX BCUICCTB

1.3

HomenknaTtypa opraHuuecKkux CO€JMHEHHH (CUcTeMaTH4ecKasl)) U TpUBUAIbHBIC

Ha3BaHMS BaXXKHEHIIX Hpe,Z[CTaBPITeJIeﬁ KJIaCCOB OPraHNYCCKUX BCUICCTB

YrieBoaopoabl

2.1

AlKaHBI: COCTaB 1 CTpOCHHUC, TOMOJIOTHYECKHI pAa. MerTaH 1 3TaH — HpOCTCfIH.IHC
NpeACTABUTCIIN  AJIKAHOB!: (I)I/ISI/I‘leCKI/Ie U XUMHYECKHE CBOMCTBa (peaKI_[I/II/I

3aMCHICHHUA 1 FOpeHI/Ifl), HaxXO0XICHHUEC B IIPUPOAC, MMOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKUM pPsiA. DTUJIEH M NPONUIIEH —
MpocTellle MPeJICTaBUTEIN AJKEHOB: (U3MYECKHME U XUMHYECKHE CBOWCTBa
(peakuuu TUIPUPOBAHUS, TaAJIOTCHUPOBAHUS, TUIAPATALUM, OKHCICHUS H

MOJINMEPHU3alliN ), TOTy4YeHHEe U IPUMEHEHHE

2.3

Ankanuensl: Oyramuen-1,3 wu wMermnOyramueHn-1,3: cTpoeHHe, BaKHEHIME
XAMHUYECKHE CBOMCTBA (peakius mojuMepusanuu). [lomydeHne CHHTETHYECKOTO

KaydyKa U Pe3UHBI

2.4

AJIKMHEBL: COCTaB U OCOOEHHOCTH CTpOCHMNA, TOMOJIOTHUYECKH I pAA. AHCTI/IJ'ICH —
HpOCTGﬁHIHﬁ NpeACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHUC, (I)I/I3I/I‘ICCKI/IG u
XHMHUYECKHE CBOIMCTBA (peaKI_II/II/I TUAPHUPOBAHNS, TAJIOTCHUPOBAHUS, THAPpAaTAllUU,

TOPEHUs), HOJTyYEeHUE U IIPUMEHEHUE

2.5

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKUE M XUMUYECKHE CBOMCTBa
(peaxuu raJoreHupoOBaHus U HUTPOBaHUS), IOJy4eHHE U IPUMEHEHHeE. Touyour:
COCTaB, CTpoeHHe, (U3MUECKUEe ¢ XHMHUYECKHME CBOMCTBAa  (peakiuu
raJIOTEHUPOBAHMUSI U HUTPOBAHMS), NOJYy4EHHUE M IMPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTndeckas cBA3b MEXKIY YIVIEBOAOPOJAMH, NPUHAUICKALMMU K

Pa3IMYHBIM KJIaCCaM

2.6

[IpupoaHble HCTOYHUKH yrieBoAOpoAoB. [IpupoaHblil ra3 u monyTHble HEPTSIHbIE




ra3el. Hedthb m € mpoucxoxaenue. CriocoObl mepepaboTkn HeTH: TIEperoHKa,
KPEKHUHI (TepMHYECKHUH, KaTalnuTHueckuil), muponus. [IpoaykTsl nepepaboTku
He(TH, X NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH yronb u

IPOAYKTHI €TO Hepepa60TKI/I

Kchopozlcol[epxcaume OpTraHUYCCKUC COCIUHCHUA

3.1

[IpenenbHble OAHOATOMHBIE CIUPTHL. MeTaHOM M 3TAaHOJ: CTPOeHHE, (PU3nyecKue
U XUMHUYECKHE  CBOMCTBAa  (peakIuu C  aKTHBHBIMU  METaJlJlaMu,
raJloreHOBOJIOPOJIaMU, TOpEHHE), MpUMEHeHHe. BomopoaHbie CBS3U MEXKIY
MOJIEKYIaMH CIIUPTOB. JlelicTBHE MeTaHoIa U 3TaHOJAa Ha OPraHU3M YeJIOBEKa.
MHOTroaToMHBIC CITUPTHL. DTUJICHTIINKOJb U TIUIEPUH: CTPOCHUE, PU3NIECKHE U
XAMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO INCJIOYHBIMH  METaJUIaMH,
Ka4eCTBEHHAsl PEaKlMsi Ha MHOTOATOMHBIC CIUPTHI). JleiicTBUEe Ha OpraHuU3M

YCIO0BCKa. HpI/IMeHeHI/Ie TIIMOCpHUHA U OTUJIICHITIUKOJIA

3.2

@deHon:  CTPOEHHE MOJEKYIbl, (HU3WYECKHUEe U XUMHYECKHE CBOMCTBA.

Toxcuunocts penomna. [lpumenenne penomna

3.3

Anpaerunsl 1 kKeToHBL. DopManpaeru, aneTanbAeTul: CTpOoeHue, (GU3NIECKUE U
XAMHUYECKHE CBOWCTBA (PEaKIIMy OKHCICHHS M BOCCTAHOBJICHUS, KAUeCTBECHHBIC

peaKI_[I/II/I), MOJIYYCHHUEC U IPUMCHCHUC

3.4

OILHOOCHOBHBIC NpeACIbHBIC Kap6OHOBLIe KHCJIOTHI. MypaBLI/IHaH U YKCYCHasa
KHUCJIOTBI: CTPOCHUC, (bI/IBI/I‘lCCKI/Ie 1 XUMHYECKHE CBOMCTBA (CBOfICTBa, o6u11/1e JJIA
KJIacCa KHCJOT, peCaKnud BTGPH(I)PIKEII_II/II/I), IOJIY4CHHUEC U IIPUMCHCHHUC.
CTCapI/IHOBaSI MU OJICMHOBAd KHCJIOTHI KaK HNPCACTABUTCIIN BBICIINX Kap60HOBBIX

KHCI0T. MblTa Kak COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOILEE AeHCTBUE

3.5

Cnoxsble 3(pupbl Kak MPOU3BOJHBIE KaPOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. IIpumenenue xupoB. bronornueckas poib

KUPOB

3.6

VYrneBonbl: cocTaB, KiacCU(UKAIUs YIIIeBOAOB (MOHO-, M- U MOJIMCAXapUIbl).
I'moko3a — mpocteinmii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJEKYIBI,
busnyecKue U XMMUYECKUE CBOMCTBA (B3auMozelictue ¢ ruapokcuaom meau( 1),
OKHCJICHHE aMMHUayHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBineHue,
OpO’KEHHE TIIOKO3bI), HAXOXKJACHHE B MPUPOJC, MPUMEHEHHE, OMOIOTHYECKas
poiib. @otocunte3. OpykTo3a Kak u3oMep MOKo3bl. Kpaxman u 1eminono3a Kak
npupojHbie noauMmepbl. CTpoeHHEe KpaxMmalia U UeUIoi03bl. Dusndeckue u

XUMHUYECKHE CBOMCTBA KpaxMasia (THIPOJIN3, KaueCTBEHHAs pEeaKIHs C HOJIOM)

ASOTCOI[Cp)KaHII/Ie OpPraHn4cCKruC COCAMHCHHUA

4.1

AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHMYecKHe coequHeHus. Puznyeckue U

XAMHUYECKHE CBOWCTBA aMUHOKHCIIOT (Ha mpuMepe MmiuHa). buonormyeckoe




3HA4YCHUC aMHWHOKHMCJIIOT. HCHTI/IIII)I

4.2

benxkm kak MNPUPOAHBIC BBICOKOMOJICKYIAPHBIC COCOAMHCHUA. HepBI/I‘IHaH,
BTOpHUYHAsl M TpPETUYHas CTPYKTypa OeinkoB. XHMHYECKHE CBOMCTBa OEIKOB:

TUAPOJIN3, ACHATYypalHsd, KAUCCTBCHHBIC PEAKIIUN HA Oenxu

BBICOKOMOJ'ICKYJI}IPHBIG COCOMHCHUA

5.1

OCHOBHBIC TOHSTHS XUMHH BBICOKOMOIJICKYJISAPHBIX COGI[HHGHPIP'II MOHOMCED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITIOJIMMEPU3ALIUUN, CPCIAHAA MOJICKYJISIpHAA
macca. OCHOBHEBIE MCTOAbI CHHTC3a BBICOKOMOJICKYJISIPHBIX COC,Z[I/IHCHI/Iﬁ —

noJmmMepusanug U MOJIMKOHACHCAlU A

5.2

3KCHepI/IMCHTaHBHHe MCTOJAblI H3Y4YCHHA BCHICCTB MU HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUC C o6pa3uaMH MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMAcCC,

kaydykoB. IlomydeHne CMHTETMYECKOrO KaydyKa U PE3UHBI

11 KJIACC

Koa

HpOBepﬂe MBIH 3JIEMEHT coaecpkaHusl

TeopeTnueckne OCHOBbI XUMUHU

11

XUMHUYECKUH 371eMeHT. ATOM. SInpo aToma, W30TOIbL. DNEKTPOHHAs 000JI0UKa.
DHepreTU4ecKue ypoBHH, MOJYPOBHU. ATOMHBIE OpOUTamH, S-, P-, d-2I€MEHTHI.
OcoOeHHOCTH pacnpeeeHHs 3JeKTPOHOB O OpOUTAISAM B aTOMax 3JEMEHTOB

HEPBBIX YETHIPEX MEPHOJIOB. DIIEKTPOHHAS KOH(UTYpaIus aTOMOB

1.2

IIepnonnueckuii 3axoH u [lepuoardeckas cucteMa XMuMU4ECKUX di1eMeHToB 1. 1.
MenpeneeBa. CBs3p nepuoandeckoro 3akoHa u Ilepuoauueckoil cuUCTEMBI
xumMudeckux djeMeHToB [[.M. MenneneeBa ¢ COBPEMEHHOU TEOPHUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHMS CBOMCTB XHMHUUYECKHMX DJEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX M CJOXHBIX BEIIECTB IO TIpylnnaM U HepUojaM.

3HaucHHE MNEpUOANYICCKOIO 3aKOHA B Pa3BUTUHU HAYKH

13

Crpoenue BemecTBa. XUMHYECKas CBA3b. BHIbl XMMHUYECKOW  CBS3U
(KoBaJICHTHAsl HEMOJsIipHAas W TMOJSpHAs, HWOHHAs, MeTamnuyeckas). MoHbL:
KATHOHBI M aHUOHBL. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHON XUMUUYECKOHN CBSI3U

(0OMEHHBI ¥ TOHOPHO-aKIEeNnTOpHBIN ). Bogoponnas cBsa3b

14

BamenTHOCTE. SHCKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHCJICHUS

1.5

BeniecTBa MOJEKYIAPHOrO U HEMOJIEKYISIPHOIO CTPOEHHS. 3aKOH IOCTOSIHCTBA
cocTaBa BelleCcTBa. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCMMOCTH CBOMCTBA
BEIIECTB OT THUIAa KpUCTanyeckoil pem€rku. I[loHsTHE O AMCHEpCHBIX

cucremax. VICTHHHBEIC U KOJIJIOUJHBIC PACTBOPLI. Maccosas J0JI1 BEUICCTBA B




pactBope

1.6

Knaccudukanus Heopranndeckux coequHennii. HoMeHkiatypa HeopraHm4ecKux

BEIIIECTB

1.7

Xumunueckass  peakums.  Knaccudukamuss — XMMHUYECKHX — peakuuid B
HEOPraHUYECKOW U OPraHWYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChI BEIIECTB,

3aKOH COXpAaHCHUS U IPCBpALICHUA SHCPIUU NPU XUMHUYCCKUX PCAKIHAX

1.8

CKOpOCTh peakiuy, € 3aBUCUMOCTD OT Pa3IMYHBIX (PaKTOPOB

1.9

O6paTI/IMBIe PCaKIu. XuMudeckoe PaBHOBECHC. (DaKTopBI, BJIIMAIOINIMEC Ha

COCTOSTHUE XUuMHUUecKoro paBHoBecus. [Ipuauun Jle [llarense

1.10

QHGKTpOHI/ITI/I‘ICCKaH AUCCOoL AL, CunbHbele U cialble JJICKTPOJINTHI. Cpena
BOJHBIX PACTBOPOB BCIICCTB: KUCJIa4, HeﬁTpaJ’IBHaH, 1ie1049Has1. Peakiiuy HOHHOT O

obOmeHa

1.11

OKHCIINTEIFHO-BOCCTAHOBUTEIIHLHEBIC p€akunun

Heopranuueckas xumus

2.1

Hemeramnsl. Ilonoxenue HemerawuioB B llepuoauyeckon cucteMe XMMUYECKUX
anemenToB /.M. MenzaeneeBa u ocoOeHHOCTH cTpoeHHsI aToMoB. Dusnyeckue

CBOICTBAa HEMETAIUIOB. AJUIOTPOITUS HEMETAJUIOB (Ha IPHMeEpe KUCIOPOAa, CEepPHI,

docdopa u yrieponaa)

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yraepoga W KpeMHHs) W WX  COeAWMHEHUH  (OKCHIOB,
KHCJIOPOJICOZICP)KAIMX KHUCIOT, BOJOPOJHBIX coenuHeHui). IIpumenenue

BaXXHEHIINX HEMETAJIOB U UX COSTUHEHUI

2.3

Mertannel. Ilonoxkenne MetamioB B Ilepuonnueckoi cUCTEME XUMUYECKHX
snemenToB J[.M. MenaeneeBa. OcOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O0nme ¢uznveckue cBoiicTBa MeTauioB. CrtaBsl METAJIOB.

DNEKTPOXUMHUYECKUM psi/i HAPSHKEHUM METAIIIIOB

2.4

XuUMHUYECKHE CBOMCTBA BaXKHEHIMX METaUIOB (HATpUM, Kaiuii, KalbIUH,
MarHuii, aJTlOMHUHHM, [UHK, XpOM, Kelle30, Melb) M HX coeauHeHuiu. Obume

CIIOCOOBI MOJIY4YCHH A MCTAJIJIOB. HpI/IMCHeHI/Ie MCTaJIJIOB B 6BITy N TCXHUKC

2.5

I'eneTnueckas cBI3b HCOPraHMYCCKUX BCHICCTB, MPHUHAJICKAIINX K Pa3JIMIYHbIM

Kj1accaM

XUMHUS U )KA3HD

3.1

Ponp xumuu B OOECHEUYCHHH JKOJOTMYECKOW, IHEPTreTUYECKOW U MHUIICBOM
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL [IOHATHE O HAayYHBIX METOJAX MO3HAHUS

BEILIECTB U XUMUYECKUX PEAKIIHIT

3.2

Hpe,Z[CTaBJ'ICHI/IH 00 06IJ_I[/IX HAaYYHBIX IMPUHOUIIAX TPOMBIIUICHHOTO IMOJYUCHUSA




BAKHEUIIMX BEIIECTB. YEJIOBEK B MHUPE BEIIECTB U MAaTEPUANIOB: Ba)KHEUIIME
CTPOUTEIIbHBIE MaTepHaibl, KOHCTPYKUHOHHBIE MaTepHaibl, KpPacKu, CTEKJO,
KEpaMHKa, Marepuajbl I JJIEKTPOHUKH, HAHOMATEPHUAJbl, OPTaHUYECKUE U

MUHEpPAJIbHbIE YI0OpEHUS

3.3

XUMHST ¥ 30pPOBbE UEJIOBEKA: MpPAaBUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, IpaBuiia 0€30MaCHOTO UCIIOIH30BAHUS MTPENapaTOB OBITOBON XUMUU

B IOBCETHEBHOU KU3HU
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» Xumus. 11 xmace. I'a6puensa O.C., Octpoymos W.I'., Cnaakos C.A.

AKHI/IOHCpHOC O6H_I€CTBO ((HSI[aTeJIBCTBO «HpOCBeLI_IeHI/Ie»

METOOAUYECKHUE MATEPUAJIbI 1JIS1 YUUTEJIS

Ypoku xumun B 10 kiacce : 6a30BbIM ypoBeHb : MeToaudeckoe mocoodue : / O.C.
INa6puensn, .I'. Octpoymos, C.A. CnaakoB. — Mockaa : [Ipocsemienue, 2022.
— 128 c. : .

Ypoxu xumun B 11 kmacce : 6a30BbIi ypoBeHb : MeToandeckoe mocodwue : / O.C.
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— 128 c. : n.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
HUHTEPHET
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