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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOwielt crpaTteruy 00y4YeHusl, BOCIIMTAHUS U Pa3BUTHS O0YUYaIOMIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS HA
yYpOBHE CpeHero o011ero 00pa3oBaHus CPEACTBAMH yIeOHOTO ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOrO OMNPENENIEHbl B MpPOrpaMMe IO XUMHH C
yuéToM crneuuUuK HayKd XUMHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaibHON )KM3HU OOIECTBa, a TAKXKE C y4ETOM OOLIUX Lieded U MPUHIIMIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIIBHOU KYIBTYPHI.
Ona BHOCHUT CBOH BKJIa/ B (POPMHUPOBAHNE PALIMOHAIEHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aUMOCBSI3U MEXKAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEASAMU U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW Ha  ONpeNeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
Npe/ICTaBIIEHUH O CTpOeHUH BeliecTB. CBeZeHUs 00 U3y4aeMbIX B Kypce BEIIeCTBaX
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA Marepuan U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHMUECKUX MO3UIUM,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COoAEpKaHUsI, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIILHOW U MPAKTUYECKOU AEITEIBHOCTH YET0BEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICITUBATH UH(POPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAaHUH,
pELIEeHUS] MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
Uil TIOHUMaHus (QuiocoPpckux wuaed, TakKuX KakK: MaTepHAIbHOE EIMHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABICHUNA YTEM IKCIEPUMEHTA
U pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMH (aKkTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIpPEACNICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHboOpMaIui, HEOOXOAMMBIX [JIsi TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 oOIIero oopa3oBaHus, PU OMPE/IEICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LeJed HW3Y4YeHUs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XUMHYECKMX 3HAHUU KaKk  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHUI
OPUECHTHPOBATLCS B MHPE BEIIECTB M XUMUUYECKUX SIBIICHUM, UMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUYECKON U MOBCEHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmepxkarelibHasg XapakTEpUCTUKA LIeJeH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero odmiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE  COJIepKaHusl OOyYeHMsl, OPUEHTHUPOBAHHOW HaA  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpOM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEeIICHUS
MPAKTUYECKUX 3aa4.

B cBs31 ¢ 3THM Ipu U3y4ueHuu npeamMeTa « XUMHUs JOMUHHUPYIOIIEe 3HAaUCHHE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY TPHHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs PA3JIUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe Il OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB M XUMHUECKHUX MPOIIECCOB HA OPTAHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUS, TTOMOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBaHus, cocTariseT 68 yacon: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYYEHUA 10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUU: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEeHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsT OpraHUYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeIlecTB. [ omonorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYECKUX COCUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienne o kiaccupukaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaXXHEHIIMX MpeICcTaBUTENIeH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOAbl M3YYEHHs] BEIIeCTB M WX MpEeBpallleHH:
O3HaKOMJIEHHE ¢ 00pa3liaMyi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJCHHE W OINHCAHHE
JEMOHCTPAIIMOHHBIX OMBITOB MO TMPEBPAILIEHUI0 OPraHUYECKUX BEUIECTB MPH
HarpeBaHuu (IU1aBjieHUE, OOYTIMBAHUE U TOPEHUE).

YriaeBoaopoasl

ANKaHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKMH pAx. MeTtan u 3TaH —
NpOCTEHIINE MPEACTAaBUTENN aJKaHOB: (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUss U TOPEHHUs), HAXOXKACHHE B IMpPHUPOJAE, IMOIydEHHE WU
IPUMEHEHHUE.

AJNKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psl. DTHUIIEH U MPONWIEH —
NOpOCTEHIINE MPEACTaBUTENN AJIKEHOB: (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuu THIPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALAHA, OKHUCICHHA W
[OJIMMEPU3aLIAN ), IOJIYYEHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MmetunOyranmeH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHMYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CUHTETHYECKOTO
Kay4dyKa W pe3HHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MpOCTEHIINN TpeACcTaBUTENb AJKHHOB: COCTaB, CTpOeHHE, (U3MYECKHe WU
XUMHYECKUE CBOWCTBA (peakUWy TMIPUPOBAHHUS, TaJIOT€HUPOBAHUS, THIpaTaliH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHHE W MPUMEHEHHUe. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOJyYeHUue U npumereHue. TOKCUIHOCTh ApEHOB.
I'eneTnueckasi CBsA3b MEXAY YIJ€BOAOPOJAMHM, NMPUHAICKAIUMU K Pa3InYHbIM
KJIACCaM.



IIpuponHble UCTOYHUKM YrIeBOAOPOAOB. lIpupoaHbIii ra3 W IONYTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3laMu IJIacTMacC, KaydyKoB U pe3uHbl, Kojuiekuuu «HedTb»
U «YTOIb», MOJAEIUPOBAHNE MOJEKYJI YIJIEBOAOPOAOB M TaJOr€HONPOU3BOIHBIX,
pOBEJIEHNE NPAKTUYECKON pabOThI: MOIYyYEHNE ITUIICHA U U3yYEHUE €ro CBOMCTB.

PacuétHnlie 3agaun.

Bobluncienuss 1mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,

KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMHU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucaopoaconep:kanue opranudeckKue coeJHHEHU

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U DJTAaHOJN: CTPOEHHUE,
bu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METAJLJIAMH,
rajjoreHoBOJIOpOJaMHU, TOpEHHEe), NpUMEHEeHHue. BoaopojaHbIE CBS3U MEXKIY
MOJICKYJIaMU CIIUPTOB. JleHCcTBHE METaHOJIa M ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimineprHa U dTHICHTJTUKOJIA.

@deHoN: CTpOEHHE MOJEKYbl, (U3nyeckue M XUMUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHHS,
Kau€CTBEHHBIE PEAKLIUH ), IOJyYECHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CTeapruHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoael:  coctaB, KiaccupuKamus — yriaeBojoB  (MOHO-, JH- U
nojucaxapuibl). ['Ir0K03a — MPOCTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIOM
menu(ll), okucienne amMuadHbIM pacTBOPOM okcuza cepedpa(l), BocctaHoBIEHHUE,



OpOXKeHUe TII0KO03bI), HAX0XKACHUE B MPUPOJIC, MPUMEHEHUE, OMOIOTHYECKas POJIb.
®dotocunte3. OpyKTo3a Kak U30MeP TIHOKO3bI.

Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia u
1neutoao3bl.  dDU3MYeckue ¢ XUMUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAICHUI:
MpoBeJIcHNEe, HAOJIOJICHUE W ONMUCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
POBEICHUE MTPAKTUUECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnie 3agaun.

Beluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJIHOTO BEIECTBA WM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoepKaIiue OpraHnuecKue CoeIMHEHMUS.

AMMHOKHUCIIOTHI Kak aMpOTEpHBIC OpraHudecKre coeuHeHus. Ou3ndeckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpuMepe TiuiuHAa). buonormueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuasl.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsT M TpEeTHYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOMCTBA OEJKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpALHs OEIKOB MPH
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIIpHbIE COeINHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNHI, CPEAHSIS MOJIEKYIIApHas
Macca. OCHOBHbIE METOABl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAIIbHbIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJb30BAaHME KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTHUI, TaK U MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O I[UKIIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CHUHTE3, KiIacCu(UKalus, MEePUOANIYHOCTD, HAOIIOICHNUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICITMPOBAHHE.

dwuszmka: Mmarepus, DJHEprus, Macca, aroM, DJJEKTPOH, MOJIEKyJa,
DHEPreTHYECKUH YpOBEHb, BELIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3MYCCKUE BETMYUHBI U CAMHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKHM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOTUIHBO,
PECYpCHI.

TexHonOrus: MHUIEBBIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKUE Tpernaparhbl, MaTepHaibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKAA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA BJIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHUYeCKHe ypOBHH, MOJYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[Tepunoauueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa M Ilepuoguueckodl CHUCTEMBI
xuMmuueckux sneMmeHToB [[. Y. MenpaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyHnaM H IEepHOIaM.
3HayeHHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBl XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJSpHAs W TMOJSpHAs, MOHHAs, MeTaUIMYecKas). MeXaHU3MbI
oOpa3oBaHHsA KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENHHOCTD.
Ctenenpb okucneHus. IOHbI: KATHOHBI M aHUOHBI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIIINYECKON PEIIETKH.

[TonsiTe O muCHEpCHBIX cUCTeMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.



Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOPraHWYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJIaccaM.

Xumunueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuit B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMUUECKUX PEAKIIHX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuuu. Xumuueckoe paBHOBecue. MaKTOphl, BIUSAONME HAa COCTOSHHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas aucconuanus. CuibHBIC U clla0blie nekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAas, HEUTpaIbHasl, IIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XumMudeckux anemeHtoB J[. U.
MenneneeBay, U3ydeHUE MOJIeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, OMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TTIOMOII[LIO0 YHUBEPCATBLHOTO HHINKATOPA, PEAKIIMK HOHHOT'0 OOMEHa), IPOBEICHUE
IpaKkTUUECKON paboThl «BiusHUEe pa3audHbIX (aKTOPOB HA CKOPOCTh XUMHUUECKOM
peaxkumn».

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSITHS «MACCOBasI 1015
BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nuyYecKue CBOMCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUuMepe
KHCJIOpoJia, cephl, (hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrmeponsa M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Mertamisl. Ilonoxenune meramnoB B Ilepuognueckoil cucteMe XMMHYECKHX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UYEK
atoMoB MeTtauioB. O0mue ¢uzndeckue cBoiicTBa MetaioB. CIiaBel METAJLIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XWMHUYECKHE CBOMCTBA Ba)KHEWINIMX META/UIOB (HATPHM, Kajdui, KaJbIUH,
MarHui, aJlOMUAHHM, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCAUHCHUI.



OO6mue crocoObl MoayyeHus: MeTauioB. IIpuMeHeHHe MeTaiioB B OBITY H
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
M3yUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/1a4, HAOJNIOJIeHWEe M OIKCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIE PEAKIIMU HAa KAaTUOHBI METAIIJIOB).

Pacuérnrlie 3agauu.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMHs 4 JKU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKON, SHEPreTUYSCKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NOPHHIUIAX  TPOMBIIIIIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpPE BEHIECTB W MAaTEpPUANIOB: BaXHEWIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuajibl, Kpacku, CTEKJIO, KEepaMHKa,
Matepuaibl Uil JIEKTPOHUKH, HAHOMAaTepHUallbl, OPraHUYEeCKUEe U MHUHEpaJIbHbIC
yI0OpeHus.

XUMHUS U 30pOBbE YEJIOBEKA: IMpaBuja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia 0€30M1aCHOT0 MCIOJIb30BAaHUS TPenapaToB OBITOBOM XUMHH B
[IOBCE€IHEBHOM KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXOpeaMETHBIX  CBS3€H INMpU  HM3yYeHHH OOUeH W
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (pakT, THIores3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTEe3, KilacCuPUKamsa, TMEePUOJAUIHOCTh, HAOIIOJACHUE,
SKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

dusznka: MaTepus, SHEPrus, Macca, aToOM, JIEKTPOH, MTPOTOH, HEUTPOH, WOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECCTBA, (PU3MUCCKUE BEIMYMHBI UM CIMHHIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kmerka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- u
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.



['eorpadus: MUHEpaIbl, TOPHBIC MOPOJBI, TOJE3HBIC UCKOMMAeMbIC, TOILIHMBO,
PECYpCHI.

TexHomorus: XuMU4eckasi MPOMBINUICHHOCTh, METAJUTYPrusi, MPOU3BOJCTBO
CTPOMTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SWCTBEHHOE IPOU3BOJCTBO, IHUIICBAs
MPOMBIIUICHHOCTh,  (papMalleBTHYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHUX IPerapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAaJIOB,
3JICKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaMeTHbIM). HaydHOo-MeToauyeckoil OCHOBOWM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIAHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJAEHUN JUYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaxkaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHU YYECOHBIX U MO3HABATEIbHBIX 33/1a4, BEINOJIHEHUU XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAyYHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSITHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYyAIlMH, CBSA3aHHbBIE C XUMUUECCKUMU SBJIICHUSIMU,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUNA 3THX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIroIcHUsT TIpaBUJI OE€30I1MacHOro OOpallleHWs C BENeCTBaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHU );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIKOJbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MWHIUBUIYATbHON TpPaeKTOPUH
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

9KOJIOTUYECKHU I1eJe€CO00Pa3HOr0 OTHOIIEHUSI K MPUPOJAE, KAaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BAHUS JIOCTMIKEHUM XUMHUH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHIECKOU KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWJIN3ALINN: B €€ T'YMaHUCTUYECKON HAIPABJIECHHOCTH U BaXKHOM POJIU B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEIIHOTO TPY/Ja M SKOJOTUYECKHA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKOMN NEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSM TpyJZla B pa3iuuHbIX chepax nmpodeccuoHaIbHOMI
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMmeTa «XUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€HayT{HBI€ IMMOHATHSA, OTPAXKAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICTOBAHUC, Ha6HIOI[CHI/IC, N3MCPCHUC, SDKCIICPUMCHT U IprrHe);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEPCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATCIILHBIMH, KOMMYHHKATHBHBIMH W PETYISATHBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMHU
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENIECNIATh IEIN JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPHUTEPUHU UX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccMaTpUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopMmylia, ypaBHEHHE XUMUYECKON PEaKInu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaATEIbCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHMS THUIIOTE3BI 10 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYITHUPOBaTh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
[IOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHAaTM3UPOBATh WHQPOPMAIIUIO PA3NMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEJICTBA MPU PabOTE ¢ XUMUYECKON
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlMel pe3yJbTaTOB MO3HABATEIBLHOW ESITCIBHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenessis €€ Leau W 3a7add, KOHTPOJUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIISITH CAMOKOHTPOJIb CBOEH IESITEIbHOCTH HA OCHOBE caMOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHU B TTIO3HAHUU SIBJICHUN TTPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U PUPOIHON cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAsS
Macca, MOJISIpHBIN 00bEM, YIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOoJIep)KaIllUe COEJUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalnme B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUINIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBJISATH XapaKTEpPHbIE MPHU3HAKU TOHSTHIH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BELIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIECH, MPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHol, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPEACNATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHHUSI MACChI BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTAaB, CTPOCHUE, PU3NUIECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
aleTaIbJICTU, MypaBbUHAs U YKCYCHAs KHCIIOTHI, TITFOKO3a, Kpaxmall, IeJITHI03a,
aMUHOYKCYCHAasl KHCJIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEKIY HHUMH
YPAaBHCHHSIMU COOTBETCTBYIOIIUX XHUMHUYECKHX PEAKIUH C HCIOIh30BAHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTJIEBOJAOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX NEPEPadOTKU U MPAKTHUECKOE
NPUMCHEHHE MPOTYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHHA TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA
PEaKIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOTHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

c(hOpPMHPOBAHHOCTh YMCHHMH BIIQJIETh CUCTEMOW 3HAHWUH 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMHYECKUX SBJICHUW (HAaOJII0JCHUE, U3MEPCHHUE, SKCIICPUMEHT, MOJICITMPOBAHUE),
UCIIOJI30BaTh CHUCTEMHBIE XUMUUYECKHWE 3HAHUS IS TPUHATHS pEIIeHUN B
KOHKPETHBIX KHU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C BEIIECTBAMH U HUX
IPUMEHCHHEM;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJia MOJIH30BAHUS XUMHUYECKOU
OCyJIol W Ja0OpaTOpHBIM OOOPY/IOBaHMEM, a TakKe IpaBujia OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBHU C WMHCTPYKIIUSIMH IO BBITIOJIHCHHUIO JIaOOPaTOPHBIX
XUMHYECKHUX OIBITOB;

c(hOopMHUPOBAaHHOCTh YMEHHH IIJJAHUPOBATh M BBHIMOJHITH XUMHUYECKHUU
AKCTICPUMEHT (TIPEeBpaIlCHUS OPTAaHUYECKUX BEIIECTB IIPU HATPEBAHUH, ITOJTyUYCHHE
STUJICHA ¥ U3YYCHHUE €T0 CBOWCTB, KAUCCTBEHHBIC PEAKITUN OPraHUYECKUX BEIICCTB,
JieHaTypaIus 0CJIKOB P HarpeBaHUH, IBETHBIC PEAKIIUH OCIIKOB) B COOTBETCTBUU
C TpaBWIaMH TEXHUKH O€30MacHOCTH TP OOpalieHud C BeIeCTBAMU U
Ja00paTOpHBIM  O00OPY/IOBaHUEM, TMPEACTABIATH PE3yJbTaThl XUMHUYECKOTO
dKCTIEpHMEHTa B (opMe 3amucHd ypaBHEHHUM COOTBETCTBYIOIIMX pEaKIuid U
(GbopMyITHPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMECHUH KPUTHYCCKH aHAIM3UPOBATh XUMHUYCCKYIO
nHpOpManuio, IOJy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPeACTBA MAacCOBOM
nHpopManmu, THTEpHET U APYyTrUX);

chopMHUPOBAaHHOCTh  YMEHHHM  coOMOAaTh  IpaBUWja  AKOJOTHUYCCKHU
1eaecoo0pa3Horo MOBEASHHUS B OBITY W TPYJIOBOM JACATCIBHOCTH B IEIIAX
COXpaHEHHSI CBOET0 3J0POBBbS M OKPYXKAIOIICH IPUPOIHON Cpebl, OCO3HABATH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TMPENOTBPALLEHUS WX BPEIHOTO BO3NCUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUU B TO3HAHUU SIBIICHUW TPUPOBI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BIIQJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHMM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs PEIIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMUYECKOW pEaKIMy, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHH BBISBJISATH XapaKTEPHBIC NPU3HAKUA ITOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiieHUs (QopMyl BEIIECTB M  YpPaBHEHUM XUMHYECKUX  PEaKIUi,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPENIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIleCcTBa (aTOMHAas, MOJICKYJSpHAasi,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEIIECTB IO WX COCTAaBy K OMNpeIeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoauueckoir CUCTEMBI
xumudeckux snemeHtoB JI. WM. MenzeneeBa, HCHONb3ysl MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUUYECKUX DJIEMEHTOB M UX COCIMHEHUHN IO MEPUOJAM H
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

c(hOpMHPOBAaHHOCTh, ~ YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEKIY HEOPraHUYECKUMHU
BEILECTBAMU C MTOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

c(hOpMHPOBAHHOCTh YMEHHs KJIacCU(PUIIMPOBATh XUMHUECKHE PEaAKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOLIUX BEILIECTB, TEINIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCIICHHS SJIEMEHTOB, OOpaTUMOCTH
peaKinuy, y4acTHIO KaTaInu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, TIOJIHBIC W COKPAIIEHHBIE YPAaBHEHUS PEAKIMii HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, TPX KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTaB pPA3JWYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpbhIBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3jaeictBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIILJIEHHOTO IMOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
HKOJIOTMYECKUX MPOOJIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
HOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHU ra30B MPH
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WU 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MU O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAICHHS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3okKeHUEe MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTaaU3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHHUS, PEIICHUE AKCIEPUMEHTAIbHBIX 3a7ad I10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIMX PEAKIINH U (POPMYIHPOBATH BHIBOIBI HA OCHOBE ATHX
pPE3yIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKalnK, THTEepHET U Apyrux);

chOpMHPOBAaHHOCTh ~ YMEHHW  COONMIONATh  TMpaBWiIa  JKOJOTHUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OMAacHOCTh BO3JCHCTBHSI Ha )KMBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmpicn Tokasarenss IIJIK, TOsSCHATP Ha mpuUMepax CIOCOObI YMEHBIICHUS U
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA CIIETIBIX W CHA0OBHUIANIMX OOYYalONIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (mudposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

KonuuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6
2.2 Hemeranmns 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsbl
[Ipeamer opraHn4ecKoOi XUMHH, €€
1 1
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 02.09.2026
Teopust CTpOCHHS OPraHUIECKIX
2 coeqnuenuii A. M. Byrieposa, eé 1
IIEPOBE, 09.09.2026
OCHOBHBIC ITOJIOKCHHUS
[IpencraBnenue o Kinaccuuxanuu
oprannueckux BemiectB. HomeHnkinatypa
3 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC 16.09.2026
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHH PsIJT 23.09.2026
5 Mertan u 3TaH — OpocTeuIme 1
MPEACTABUTEHN AIKAHOB 30.09.2026
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
P 07.10.2026
OTUJIEH U IPOMUIIEH — MPOCTEHIINE
7 1
MPEACTABUTEHN AIIKEHOB 14.10.2026
[Ipaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB 21.10.2026




Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

04.11.2026

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTUYCCKUN PSII.
AneruiieH — npocTteimumit
MPECTaBUTEIb ATKHHOB

11.11.2026

11

Brrunciienus no ypaBHEHHIO
XUMHYECKON peaKIuu

18.11.2026

12

ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

25.11.2026

13

['eneTnveckas CBsI3b YraeBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccam

02.12.2026

14

[TpupoTHBIE HICTOYHUKH YTIIEBOIOPOIOB:
MIPUPOIHBIN Ta3 U MOTYTHBIC HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu

09.12.2026

15

[IpupoaHbIle HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHbIE
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu

16.12.2026

16

KoutponsHas pabota no paszaeny
«YTIIeBOIOPOIBI»

23.12.2025

17

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CITUPTHI:
MCTAHOJI U 5TaHOJI. BO,Z[OpOI[HaSI CBA3b

18

MHoroaToMHbIC CIIMPTHI: OTUJICHIJIUKOJIb
U I CPUH

19

deHo: CTPOCHUC MOJICKYIIbI,
(I)I/IBI/ILIGCKI/IC U XUMHWYCCKHEC CBOﬁCTBa,
NPHUMCHCHUC




20

Anprerunsl: GopMaIbaeTua u
areTanpaerng. AueTod

21

OAHOOCHOBHBIE NPE/EIIbHbIE
Kap60HOBI)I€ KHCJIOTBI: MypaBbHHAA U
yKCyCHast

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»

23

CTCapI/IHOBafl " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIIUX Kap6OHOBI)IX
KHUCJIOT

24

ana KaK COJIN BBICIITHUX Kap6OHOBLIX
KHCJIOT, NX MOTOIIlee JIeHCTBIE

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CJIOKHBIX 3(hUpPOB

26

Xupbr: rugponn3, npuMeHeHune,
OunoJIorHYecKasi poJib )KUPOB

27

VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI.
Baxwueline npeacTaBuTeNu: ri0K03a,
(dbpykTo3a, caxapo3a

28

KanMa.]'I U ICJJIK0JI03a KaK IIPUPOAHBIC
IIOJIMMECPBI

29

KonTtponpHas pabota no pazaeny
«Kucnopoacoepskamye opraHu4ecKue
coequHeHus»/ Beepoccuiickas
IIpoBepoyYHas pabora

30

OO1ast xapakTepuCTHUKa
a30TCOJEPIKAIINX OPTaHUYECKUX




coenuHenuit / Beepoccuiickas
poBepoYHas pabora

31 AMUHBI; METWJIAMUAH U aHUJINH

AMHWHOKHCIIOTHI KaKk aM(pOTEpHBIC
OPraHUYECKHUE COCUHEHUS, UX

32 ouosiornyeckoe 3Hauenue. Ilenrumsl.

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COECTMHEHHUS

33 OCHOBHBIE TTIOHATHS XUMHU

BBICOKOMOJIEKYJIIPHBIX COCMHEHUI

OcHOBHBIC METOJbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM.

[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

04.09.2026

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHYecKux 3yemenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

11.09.2026

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeIUHEHUN
10 TPyIIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux syementoB /.M. MenneneeBa
B Pa3BUTUHU HAYKH

18.09.2026

CTpOCHI/Ie BelllecTBa. XUMHUUECKas CBA3b,
eé BUJbI; MEXaHNU3MBI 06p2130BaHI/I${
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

25.09.2026

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHUS. BeniecTBa
MOJICKYJISIPHOTI'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA

02.10.2026

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

09.10.2026




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.
I'enernyeckas cBsI3b HEOPraHMYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

16.10.2026

Krnaccudukarus XuMHUECKUX pEeakui B

HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS YJHEPTUU IIPH

XUMHUYCCKHUX PCAKIHUAX

23.10.2026

Ckopoctb peakiiui. OOpaTrMble peakiuu.

XUMHYECKOE PaBHOBECUE

06.11.2026

10

[IpakTnueckas padora Ne 1. «Bausiaue
pa3aMYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

13.11.2026

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[MoustiTre o BogopoaHOM mokasarese (pH)
pactBopa. Peakiumu HOHHOTO OOMEHa.
I'uaponn3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

20.11.2026

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJIEi

27.11.2026

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

04.12.2026

14

Metannsl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01Ine
(u3nuecKkre CBOMCTBA METAIIIOB

11.12.2026




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsA HAIIPSKEHUN METalIoB

18.12.2026

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METaJUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJIOMUHUN) U UX COCTUHEHUN

25.12.2026

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U UX
CcoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKne CBOMCTBA HEMETAIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT'C€HOB, CEPhI U
HUX COEINHEHNN

23

XHUMHUYECKUE CBOMCTBA a30Ta, hochopa u
HUX COEIUHEHUIN

24

XHUMHUYECKUE CBOMCTBA yriepoa, KpEMHUs
U UX COeIUHEHUN

25

[IpumeHenne BaXXHEUIINX HEMETAUIOB U
WX COeIUHEHUN




26

O0001IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10
teMme «HemeTtamnery. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmsi"»

28

KontponbHas pabora no temam
«Metamael» 1 «HeMeTaniney

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

30

AmpoTepHbIe HEOpraHU4YEeCKHUEe U
OpraHM4ecKue coenuHeHus. ['eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B o0ecIieueHun
3KOJIOTUYECKOM, SJHEPreTUYEeCKON 1
MUIIEBON O€30TIaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBnenuss 06 0OMMUX HAYYHBIX
MPUHIMTIIAX TPOMBIIIJICHHOTO MOJTYYCeHUS
BAXHEHIINX BEIIECTB

33

YenoBek B MUPEC BCHICCTB U MAaTCPHUAJIOB

34

Xumus u 310pPOBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOTPAMMBI 10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUH

1.1

ChopmMupoBaHHOCTH MPEACTABICHUN O XMMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHUU B TO3HAHUH
SIBJICHUW TPUPOJbI, B (OPMHUPOBAHUU MBIIIJIEHUS W KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHuss MpaKkTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpesie

1.2

Brnanenne cucremMoll XUMHUYECKUX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIAraloIre TOHSITHS (Monexyna, BaJICHTHOCTD,
ANEKTPOOTPUIATENILHOCTD, CTENEHb OKUCICHHS, XUMHUYECKasi CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OOBEM, YrIepOIHBINH CKEJET,
(GyHKIIMOHANBHAS ~ TpyIa, pagukail, HM30MepHusi, HU30MEpHI,
TOMOJIOTHUECKUN Psil, TOMOJIOTH, YIJEBOJAOPOAbI, KHUCIOPOI- HU
a30TCOJIEpIKaIlle COeAUHEHUs, OMOJIOTHUECKH aKTUBHBIE BEIIECTBA
(yrneBompl, )KUPBI, OCIIKH), MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHS); TEOPUM M 3aKOHBI (TEopHs
XMUMHUYECKOTO cTpoeHusi oprannyeckux BemecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHH SI3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMS O CBOMCTBAaX, COCTaBe, IIOJIy4deHUH U Oe30MacHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHM4YeCKHMX M OpPraHUYeCKUX

BCIIICCTB B 6HTy u HpaKTH‘ICCKOfI JCATCIIBHOCTH YCJIOBCKA

1.3

ChopmMupoBaHHOCTh yMEHUW BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHAaBIMBaTh UX  B3aMMOCBS3b,  HUCIOJIH30BATh
COOTBETCTBYIOIIME TOHATHS MPH OMHCAHUU COCTaBa, CTPOCHHS U

IpEeBpaIeHUI OPraHNYeCKUX COCTMHEHHIMA

1.4

c(OPMHUPOBAHHOCTb YMEHHUH UCHOJIB30BATh XUMUYECKYIO CHUMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaII€HHOW) (opMyT OpraHMYeCKUX BEIIECTB M ypaBHEHUI
XMUMUYECKUX  pEaKUMH,  HW3rOTaBIMBAaTh  MOJENHM  MOJIEKYJ
OPraHMYECKHUX BEUIECTB M WUIIOCTPALIMM HMX XHMHUYECKOTO U

IPpOCTPAaHCTBCHHOT'O CTPOCHUA

1.5

C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I yYCTaHaBJIMBATL MNPUHAMJICIKHOCTD

HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHUIO K




omnpenenéHHoMy Kiaccy (Tpymme) COeAUuHEHHM (YIJIeBOJOPO/IbI,
KHUCJIOPOJ M a30TCOJIEpKAIUe COSAUHEHHS, BHICOKOMOJICKYIISIPHBIE
COGI[I/IHGHI/ISI), JaBaThb UM Ha3BaHUs 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTH YMECHHSI ONIPEACIATH BUIABI XUMHYECKOHN CBSI3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMUPOBaHHOCTh YMEHHSI TPHUMEHATH: TIOJIOKEHUS TEOPUHU
CTpoeHus opraHnueckux semects A.M. ByrnepoBa st 00bsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPAaHCHUA MAaCChl BEIECTB

Yraesomoponasl.  Kucnopoacoaepxkammue ©  a30TCOACpIKAIINE

OpPraHn4€CKUC COCANHCHM . BI:ICOKOMOHGKYHSIPHI)IG COCAMHCHUA

2.1

CpopMHpPOBAaHHOCT, YMEHUH NPUBOJIWUTH TPUBHAIBHBIC Ha3BaHU
OT/AEIbHBIX OPraHMYECKUX BEUIECTB (ITHIJICH, MPOTMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIEruI, aleTaabIeTu/I,
MYpaBbUHAs KHCJIOTa, YKCyCHas KHCIOTa, OJICMHOBAs KHUCIIOTA,
CTeapuHOBasi KHCJIOTa, TIIOK03a, (PPyKTO3a, Kpaxmal, IeJUIHi03a,

TJTAITAH)

2.2

CdopMHpPOBAaHHOCTh, YMEHHW XapaKTepU30BaTh COCTAB, CTPOCHHE,
¢bu3nueckue M XUMHUYECKHE CBOICTBA TUIMYHBIX IpEACTaBUTENEH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3TUJICH,
MPOTWICH, aneTuieH, OyraaweH-1,3, mermnOyramuen-1,3, GeHson,
METaHOJI, TAHOJ, STUJICHIJINKOJIb, [IMLEPHUH, (EHOJI, alleTalbIeru]I,
MypaBbUHAs M YKCYCHas KUCJIOTHI, TJIF0OKO3a, Kpaxmal, LeJUIi0J03a,

aAMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmupoBaHHOCT YMEHHUS WILTIOCTPUPOBATH T'€HETHUECKYIO CBSI3b
MEXAYy THUINUYHBIMH  TPEACTABUTEISIMU  Pa3IUYHBIX  KIJIACCOB
OPraHMYeCKHUX  BEIECTB YpaBHEHUSIMU  COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

2.4

ChopmupoBaHHOCTH ~ YMEHHUS ~ XapaKTEpU30BaTh  HCTOYHHUKH
YIIEBOJOPOIHOTO ChIpbs (HEPTH, MPUPOIHBIN Ta3, YroJb), CHOCOObI
uX TepepaboTKM U MPaKTUYECKOEe MPUMEHEHUE TMPOJIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH yMEHUW BIAAETh CUCTEMOM 3HAaHUU 00
OCHOBHBIX METOJIaX HAyYHOT'O MO3HAHUSA, MCHOJb3YEMbIX B XUMHUHU

Opru H3YYCHHU BCIICCTB U XHUMHYCCKUX SIBJICHUH (Ha6J'IIO,Z[CHI/Ie,




W3MEpPEHUE,  OKCIEPUMEHT,  MOJCIUPOBAHUE),  HCIOJIH30BaTh
CUCTEMHbIE XHMHWYECKUE 3HAHUA [UIl TPUHIATHS PELIEHUNA B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEILIECTBAMU U UX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUW COONIONATh TIPaBHJIA TTOJTH30BAHUS
XUMUYECKON MOCYON M J1abopaTOpHBIM OOOPYAOBAHUEM, a TAKXKE
IIpaBHJIa OOPAICHHS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMH

11O BBIIIOJITHCHUIO Ha60paTOpHI>IX XUMHNYCCKHUX OIIBITOB

3.3

CpopMHpOBAaHHOCT, ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN DKCIIEPUMEHT (MpPEBpAIICHUs] OPraHMYECKUX BEIIECTB
NPy HArpeBaHWM, TIOJIYYCHHE OSTHJIICHA U HU3YYCHUE €ro CBOMCTB,
KaueCTBEHHBIE PEAKIMA OPraHUYEeCKUX BEIIECTB, JIEHATypaIus
OEJIKOB IPU HArPEBaHUH, [IBETHHIE PEAKIINN OCIKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU OOpAIIEHUH C BEIIECTBAMHU
W Ja0OpaTOpPHBIM OO0OPYIOBAHMEM; TIPEICTABIATH PE3yIbTaThI
XUMUYECKOTO JKCIIEpUMEHTa B  (QOopMe 3amucyd  ypaBHEHUU
COOTBETCTBYIOIINX PEAKIUiA U (OPMYIUPOBATH BBIBOJBI HA OCHOBE

3THX PE3yIbTaTOB

3.4

ChopmupoBaHHOCTH ~ YMEHHMH  NpPOBOAWUTH  BBIYHCIEHUS IO
XMMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEI[ECTBA WJIM MPOJYKTa PEaklHUHd MO H3BECTHBIM Macce, 00bEMY,

KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKITHH )

3.5

ChopmupoBaHHOCTh  yMEHHUU KPUTHYECKH  aHAJIMU3UPOBAThH
XMUMHYECKYI0 HH(POPMAIUIO, MOITYy4aeMyI0 M3 pPa3HbIX HUCTOYHUKOB

(cpenctBa MmaccoBoii nH(popmanuu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh YMEHUI COONIOATh MpaBUIIA HKOJOTUYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESITENHHOCTH B
LENSIX COXPAaHEHHUS CBOEro 3JI0POBBS M OKPYXKaIOIIEH MPHUPOIHOM
Cpelbl, 0CO3HABATh OMACHOCTH BO3JCHCTBHUS HA KUBBIE OPraHU3MBI
OTpeeNEHHBIX OPraHUYECKUX BEUIECTB, TIOHMUMAas CMBICI ITOKa3aTess
[IIK (mpenenbHO JOMYyCTUMOW KOHIEHTpAlLlMK), TMOSACHATH Ha
npuMepax CrocoObl YMEHBIIEHUSI U MPEJOTBPAIICHUs X BPETHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTeEMON XMMHMYECKMX 3HAHWUW, KOTOpas BKIKOYACT:
OCHOBOTIOJIAraloNue TOHATHUS  (XMMUYECKUNM  JJIEMEHT,  aToM,
3JIEKTpOHHAsT 000JI0YKa aroma, S-, p-, O-3/IeKTpoHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENCHb OKHUCIICHUS, XUMHUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, KpHUCTAIDIMYECKAs PEMIETKA, THIBI XUMHYECKUX
peakuui (OKHCIIUTEIBHO-BOCCTAHOBUTEIILHEIE, 9K30- i
SHJOTEPMHUYECKHE, PEAKIIUU HOHHOTO OOMEHA), PacCTBOP, SJCKTPOJIHTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOJIUTHUYECKAs JUCCOLMALNSA, OKUCIUTED,
BOCCTAHOBHTEIb, CKOPOCTb XHUMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUUM M 3aKOHBI (TEOpUS AIIEKTPOIUTUUYECKON
nuccoumanuu, Ilepmognueckuit 3akon .M. MeHnneneeBa, 3akoH
COXpaHEHMsI MaCChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XUMHH,
(baKTONIOTHYECKHE CBEIEHUSI O CBOMCTBAxX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIOJIb30BAHUN BOKHEHIITNX HEOPTraHMIECKUX BEIECTB B

OBITY U MPAKTHUECKON JESITeNbHOCTH YeI0BEKa

1.2

ChopmupoBaHHOCTh YMEHUUN BBIABIATH XapaKTEpHbIE NMPU3HAKH U
B3aUMOCBS3b W3YYEHHBIX TOHATUH, MPUMEHSATH COOTBETCTBYIOIIHE
MOHATUS TPU ONHCAHMM CTPOEHHS U CBOMCTB HEOPraHUYECKUX
BEILECTB U MX MPEBPALICHU; BBIABIATH B3aUMOCBA3b XUMUYECKUX
3HAHUH C MOHSITHIMHU u MpeJICTaBICHUAMHU IPYTUX

€CTCCTBECHHOHAYYHBIX IPEAMETOB

1.3

Bnagenue OCHOBHBIMM METOJaMU HAy4YHOTO TO3HAHUS BEUIECTB U
XUMHUYECKUX SIBJICHUM (HAOMIOJeHHE, H3MEpEHHUE, OSKCIEPUMEHT,

MOJICIIUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIIpCaACIIATh BAJICHTHOCTb W CTCIICHDb
OKHUCJIICHUA XHUMHYCCKHUX JSJICMCHTOB B COCIUMHCHHUAX PA3IUMYHOIO
CcoCTaBa, BHU] XUMHYECKOM CBA3HU (KOBaﬂeHTHaH, HMOHHaAas,
MCTaAIJIMYCCKasd, BOI[OpOI[HaH) B COCIMHCHUX, THUII KpI/ICTaHHH‘leCKOﬁ
peHléTKI/I KOHKPCTHOI'O BCIICCTBA (aTOMHaSI, MOJICKYJIApHasi, NOHHAasl,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I ONPCACIIATh XapaKTEPp CPEAbl B BOJAHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIUHEHUN

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHUA I(J'IaCCI/I(bI/ILII/IPOBaTB XUMHUYCCKHUEC
PpCaKknuu IO pa3JIMIHbIM IMIPU3HAKAM (‘{I/ICJ'Iy " COCTaBy pCarupyrommx

BCUICCTB, TCIIJIOBOMY 3(b(beKTy peaknunu, HU3MCHCHUIO CTEIeHeH




OKHCJICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKuunu, y4acCTHUIO

KaraauzaTropa)

1.7

ChopMupoBaHHOCTh YMEHHI COCTaBJISTh YPAaBHCHHS PEaKIIHiA
pPa3IMYHBIX THUIOB, IOJHBIE W COKpAlIEHHBIC YPaBHEHUS PEAKLHUI
WOHHOTO OOMEHA, YYHUTHIBAs YCIIOBHUSI, IPH KOTOPBIX 3THU PEaAKIIHH

UAYT 10 KOHIIa

1.8

CdhopMupoBaHHOCTH YMEHUI IIPOBOJIUTH peakuuy,
HOATBEPKIAIOLIME Ka4eCTBEHHBIN COCTaB Ppa3JIMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIO3HABATH OINBITHBIM ITYyTEM HOHBI,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHpPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

ChopMHUpOBAaHHOCT YMEHUN OOBSACHITH 3aBUCUMOCTH CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHUpOBAaHHOCT, YMEHHUH OOBSICHATH XapakTep CMEHICHUs
XUMHUYECKOTO PABHOBECHSI B 3aBUCUMOCTH OT BHEIITHETO BO3JCHCTBUSA

(mpuaIMn Jle [larense)

OO6mrast 1 HeOpraHMU4ecKass XUMHS

2.1

CdopMHUpOBaHHOCTH YMEHUW pPACKpBIBaTh CMBICH [leproaudyeckoro
3aKO0Ha JAN. Meuneneena u JIEMOHCTPHUPOBATH ero

CUCTEeMATHU3UPYIOIIYIO, OOBSCHUTEIbHYI0O M  MPOTHOCTHYECKYIO

dbyHKIUH

2.2

ChopMHpOBAaHHOCT, ~ YMEHHMHA  XapaKTEPH30BaTh  JJCKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHUX dJeMEHTOB 1—4 mepuoaoB
[lepuonuueckoit  cuctemMbl  XuMuU4Yeckux  snemeHtoB  J[.U.
MeHnierneeBa, HCIOJIB3Ys IOHATHS «S-, P-, 0-3JIEKTPOHHBIE OpOUTATIHY,
«QHEPreTUYECKUE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHU S
CBOWCTB XMMHUYECKHX AJIEMEHTOB U MX COCAMHEHHH IO TEpHOJaM U
rpynnaM Ilepuoanueckoil cucreMbl XuMudeckux snemeHtoB J[.U.

Menneneesa

2.3

ChopmupoBaHHOCTh YMEHHI XapakTepu30BaTh (OMUCHIBATh) OOIINE
XMMHYECKHE CBONCTBA HEOPraHWYECKHMX BEIIECTB Pa3IUYHBIX
KJIACCOB, MOATBEPK/IATh CYIIIECTBOBAHUE T€HETUYECKOM CBA3H MEXKIY
HEOPraHMYECKMMHU  BEIIeCTBaMHU  C  TIOMOIIbIO  YpaBHEHUH

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ
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ChopMUPOBaHHOCTh YMEHHUH yCTaHABIMBATh INPHUHAUICKHOCTD
HEOPraHUYeCKUX BELIECTB 0 UX COCTaBYy K OIPEAEIEHHOMY KJIAcCy
(rpynne) coenuHeHul (IpOCTbIE BELUIECTBA — METAJLIbI U HEMETAJLIBI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(POTEPHbIE TUIAPOKCUIbBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHH MCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJeHUs (OPMYNI BEUIECTB M YPaBHEHUH XHMHUYECKHX
peakmmii, cuctemaruieckyro HomeHnkaarypy (IUPAC) u TpuBnanbHble
Ha3BaHMs OTJEJbHBIX HEOPraHWYECKUX BeUlecTB (yrapHblil ras,
YIJIEKUCHbIA Ta3, aMMHUakK, raméHas W3BECTb, Herami€Has H3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHMI XapakTepu30BaTh (OMUCHIBATh) OOIINE
XMMHMUYECKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKAATH CYIIECTBOBAHHE I€HETUYECKOM CBSI3U MEXTY
HEOPraHMYEeCKUMM  BEIIeCTBAMH C  [OMOUIbIO  YpaBHEHMI

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/IfI

2.7

ChopMHpOBAaHHOCT, ~ yMEHHH  IUTAHUPOBATh W BBINOJHSATH
XUMHYECKAN SKCIIEPUMEHT (Pa3JIoKeHHWE IEePOKCHIa BOJIOPOJia B
MPHUCYTCTBUH KAaTAIN3aTOPa, ONIPEICIICHUE CPEbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHBEPCAILHOTO HWHIMKATOPA, BIUSHHE pPa3IMYHBIX
(aKTOpOB HAa CKOPOCTh XHMHYECKOW PEAKIMH, PEAKIUA HOHHOTO
o0MeHa, KaueCTBEHHBIC PEakIliy Ha CcylbdaT-, KapOoHaT- B XJIOPHU/-
AQHMOHBI, HA KATHOH aMMOHWUSI, PEIICHHE SKCIIEPHUMEHTAIBHBIX 3a/1a4
no remam «Metasuibi» U «HeMeTarmib») B COOTBETCTBHH C TIPABUIIAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalmieHWH C BEIIeCTBAMH U
7a00paTOpPHBIM ~ O0OpYIAOBaHUEM;  TPEACTABISATH  PE3yJIbTATHI
XHUMHUYECKOTO JKCIEpUMEHTa B  (QopMe 3aluch  ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIMi U (OPMYIUPOBATH BBIBOJBI Ha OCHOBE

OTUX PE3YIIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUN CcOOMIOAATH MpaBWJIa MOJIb30BAHUS
XMUMHYECKON MOCYJOW M J1abopaTOpHBIM O0OpPYIOBAaHUEM, a TaKKe
npaBuiia OOpaIeHHs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTEpHu30BaThb XUMHUYCCKHUEC
ITPOLECCChI, JICKAIIUEC B OCHOBC INPOMBIIIJICHHOT'O TTOJIYYCHHA cepHoﬁ
KHUCJIOTBI, aMMHaKa, a TaKXcC C(I)OpMI/IpOBaHHOCTI) HpeI[CTaBJ'IeHI/Iﬁ 00
O6IJ_[I/IX HAay4YHBIX IIPpUHOUIIAX W  ISKOJOTUYCCKUX r[po6neMaX

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHA U KU3Hb. PacuéTtrl




3.1

ChopmupoBaHHOCTH MPEICTABICHUN 0 XUMHUYECKON COCTaBJISIONICH
eCTGCTBeHHOHaquOﬁ KapTuHbl MHpaA, POJIU XUMHUHU B IIO3HAHUU
SBIICHUH TPUPOJABI, B (OPMHPOBAHUU MBIIUICHUS M KYJIbTYPHI
JUYHOCTH, € (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJIMMOU IS
pelieHusT MPaKTUYECKUX 3aJad M HDKOJOTHMUYECKH OO0OCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aHaJIM3UPOBATh
XUMUYECKYI0 HH(OPMALHUIO, MOTYyYaeMyl0 M3 pasHbIX HUCTOYHHUKOB

(cpencTBa MaccoBOil KOMMYHMKAINH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpPOBAaHHOCT, YMEHHMI COONIOAATh MpPaBUJId IKOJIOTHUYECKU
11e71€co00pa3HOr0 TMOBEIEHUS B OBITY U TPYIOBOM JESTEIBHOCTH B
LEISAX COXPAHEHHUS CBOETO 3/I0POBbS M OKPYXKAKOWIEW NPHUPOJHOU

cpembl

3.4

Oco3HaBaTh OMACHOCTb BO3JCHCTBUA HAa JKUBBIE OPraHU3MBbl
ONpENENEHHBIX BEIIECTB, NOHUMAs cMbicn Tnokazatens [1/IK,
TOSICHSITh Ha MPUMEPax CroCOObl YMEHBIIIEHUS U TTPEIOTBPAIIICHUS UX

BpCIHOIO BOSHeﬁCTBHH Ha OpraHu3M 4€JI0BCKa

3.5

ChopMHpOBAaHHOCT, ~ YMEHHUW  TPOBOJUTH  BBIUYHCICHUS  C
WCIOJIb30BAHMEM TOHSTHUSI «MaccoBas JOJs BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILIEHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCChl
BEIECTBA UK 00bEMA T'a30B MO W3BECTHOMY KOJIWYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYAaCTBYIOLIUMX B PEAKIMU BEIECTB,
TEIUIOBOTO 3¢ deKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI

BCIICCTB, MPEBPAIICHUA U COXPAaHCHUS SHCPIrun




INPOBEPAEMBIE JIEMEHTBI COAEP)KAHUA 10 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

TeopeTnueckre OCHOBBI OPraHUYeCKOH XUMHHU

1.1

[Ipenmer opraHMYecKON XUMHUH: €€ BOSHUKHOBEHHWE, PAa3BUTHUE W 3HAYEHUE B
MOJyYEHUH HOBBIX BEUIECTB U MATEPHAIOB. Te€opus CTPOEHHUSI OPraHUYECKUX

coenquHenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrtpykTypHble (OpPMYNIBl OpPraHWYECKHX BeHIeCTB. ['OMOJOTrHs, H30Mepus.
XHUMHYECKasi CBSI3b B OPraHUYECKHX COCAVUHEHUSAX — OJVHApHBIC M KpaTHBIC

cBs3u. [IpencraBienne o kiaccupukanuy OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHMueckux COeJMHEHHUH (CUCTeMaTnyeckas) U TpUBHAJIbHbIE

Ha3BaHMS BaKHEHUIITNIX HpGI[CTaBI/ITeJIGfI KJIAaCCOB OPraHUYCCKUX BCUICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MPOCTEHINNE TPEICTABUTENIN aKAHOB: (DU3UYECKUE W XUMUUYECKHE CBOMCTBA
(peakuu 3aMeIIeHUs] U TOPEHUs), HAXOXKJICHHWE B TPHUPOJE, MOJydyeHUE M

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psifl. DTUJIEH W MPONUIEH —
MpoCTelIINe MPEeACTaBUTENN AJKEHOB: (PU3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpPATALlUU, OKHUCIECHUS U

MOJIMMEPHU3aLUH ), TTOJIyYeHUE U IPUMEHEHHE

2.3

Anxanuensl: Oyramuen-1,3 w MermnOyramueH-1,3: cTpoeHHe, BaKHEHUIINE
XUMHUYECKHE CBOMCTBA (peakius noJmMepusamun). [lomydeHrne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB M OCOOECHHOCTH CTPOCHUA, TOMOJIOTHYECKUI P, AHCTI/IJ'ICH —
HpOCTGﬁH.IPIfI NpEACTAaBUTCIIb aJIKMHOB: COCTaB, CTPOCHHC, (1)I/ISI/II‘ICCKI/I6 n
XHUMHNYCCKHEC CBOICTBa (peaKI_II/II/I TuApUpPpOBaHUA, TaJIOTCHUPOBAHMA,

ruaparanuvu, FOpCHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHHC

2.5

ApCHLI. benzomn: coCTtaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/IC M XMMHYECKHE CBOMCTBa
(peaKI_II/II/I raJJIOorcHUpPOBAHUA H HI/ITpOBaHI/Iﬂ), MOoJIy4eHHue " IPUMCHCHHC.
TOJ'IYO.]'II COCTaB, CTpPOCHHUC, (1)I/I3I/I‘16CKI/IG U XHMHUYECKHE CBOMCTBaA (pCaKI_II/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U TIPUMCHCHHUC. ToxcuaHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YIIJICBOAOPOJaMHU, IMPUHAMJICIKAIIUMU K

pa3JInYHbIM KJIacCaM

2.6

[IpupoaHble HMCTOYHUKM YIriIeBOJAOpOnOB. IlpuponHslii ra3 W NOIMyTHBIE
HedTsHbIe ra3el. Hedts 1 e€ npoucxoxaenue. CriocoOsl nepepaboTKu HePTH:

MIEPETOHKA, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKH), muponus. [IponykTsl




nepepaboTku He(TH, X MPUMEHEHHUE B TPOMBIIICHHOCTH U B ObITY. KameHHbIi

YTOJIb ¥ IPOJYKTHI €ro nepepadoTKu

Kucnopoacoaepxaye opraHu4ecKue COCIMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOCHHE,
¢u3nveckne W XMMHYECKHE CBOMCTBAa (pEaKkIMH C aKTUBHBIMH METaJlIaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEHHE. BoJaoponHble CBS3U MEXKIY
MOJIEKYJIaMU CIHUPTOB. [leficTBHe MeTaHOJa U 3TaHOJIa Ha OPraHKU3M YeJIOBEKa.
MHOroaToOMHBIE€ CIIUPTHL. DTHIICHIJIMKOIb U TIUIEPHH: CTPOCHUE, (PU3NIECKUE
U XUMHMYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAasl PeaklMsi Ha MHOrOaTOMHbIE CHUPTHI). JleficTBUE Ha OpraHu3m

YCI0BCKa. HpI/IMCHeHI/IC rIMOepruHa U 9TUJIICHTJIMKOJIA

3.2

®deHoJI: CTPOCHHE MOJICKYJbI, (U3NUYECKHE W XUMHUYECKHE CBOMCTBA.

Toxcuunocts penoina. [Ipumenenue dhenomna

3.3

Anpaerunibl ¥ KeToHbl. DOpMabIETH I, alleTalbJACTU/l: CTPOCHNE, (PU3UIECKUE
W XMMHYECKHE CBOWCTBA (pEaKkIWy OKHUCICHHS W  BOCCTAHOBJIICHUS,

KaueCTBEHHbIE PEAKIIMH), TOJy4YeHHE U TPUMEHEHNE

3.4

OaHOOCHOBHBIE MpeJeNibHbIe KapOOHOBBIE KUCIOThI. MypaBbiHasl U yKCyCHas
KHCJIOTBHI: CTpOeHHE, (PU3NYECKHUE M XMMHUYECKHE CBOMCTBA (CBOMCTBa, oOIIHe
JUIsL Kiacca KHCIOT, PEeakius STepU(HKAINK), TOJyYeHHUE W TMPUMEHEHHE.
CreapuHOBast M OJICMHOBAsI KMCJIOTHI KaK TPEACTABUTENN BBICIIMX KapOOHOBBIX

KHACIOT. MBIja KaK COJIM BBICITHX Kap6OHOBBIX KHCJIOT, UX MOIOIIEC ,HCP'ICTBPIC

3.5

CrnosxHble 3QHUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIU3 CIOKHBIX
a¢uposB. XKupsl. ['naposms xxupos. [Ipumenenue xupoB. buosornyueckas poJib

KUPOB

3.6

VYTIeBoIbI: COCTaB, KIIAaCCH(UKAILUS YTICBOJOB (MOHO-, M- U MOJIUCAXAPHUJIBI).
I'moko3a — mpocTelmii MOHOCaxapHl: 0COOCHHOCTH CTPOSHHS MOJICKYJIbI,
¢u3nyeckue M XUMHUYECKHUE CBOMCTBAa (B3aMMOJCHCTBHE C THIPOKCHIOM
meau(ll), okuciaeHme aMmuadHbIM  pacTBOopoM  okcuma  cepebpa(l),
BOCCTaHOBJICHHE, OPO’KEHUE TIIFOKO3bI), HAX0XK/ICHHE B MPHUPO/JIC, IPUMEHEHUE,
ouosorndeckas posib. @orocunTe3. PpyKTO3a Kak M30Mep TIOK03bl. Kpaxman
U 1eJUTI0NI03a KaK MPpUpOAHbIe HojauMepbl. CTpoeHre Kpaxmana U HEeIUTI0NI03bL.
dusnyeckue M XUMHUYECKHWE CBOWMCTBAa Kpaxmana (THIPOJH3, KaueCTBEHHas

peakuus ¢ HOJ0M)

A30Tcozlep>1<aume OpraHU4Y€CKUC COCANHCHUSA

4.1

AMUHOKHCIOTBI KaK aM(I)OTepHBIe OpraHn4eCKucC COCAUHCHUA. dusznueckue u
XHUMHUYECKHE CBOMCTBAa aMHHOKHCIIOT (Ha IMpuMepe TJII/IL[I/IHE[). buonorudeckoe

3HaYE€HUE aMHMHOKHUCIOT. Ilentuabl




benku Kkak mNpupoaHBIE BBICOKOMOJIEKYJISIDHBIE coenuHeHUs. IlepBuuHas,
4.2 BTOpUYHASI U TPETUYHAs CTPYKTypa OEIKOB. XHUMHUYECKHE CBOHCTBAa OEIIKOB:

TuApOJIn3, ACHATypaluus, KAUCCTBCHHLIC PCAKIIMU Ha OcnKu

) BbicOKOMOJIEKYISIPHBIE COSMHEHUS

OcCHOBHbBIE TIOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMED,
51 IOJIUMEP, CTPYKTYpHOE  3BEHO, CTENEHb IOJMMEpPU3ALMH,  CPEIHSL
MouieKylispHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX

COGI[I/IHCHI/Iﬁ — NOoJIMMEpHU3alnAa U NOJIMKOHACHCAIHUA

OKCIIepUMEHTAJIbHBIE METO/bl M3Y4YEHMs] BEIIECTB U HX [pPEBpallleHUN:
5.2 O3HaKOMJIEHHE C oOpa3lamMu TPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [losydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 TeopeTnueckue OCHOBBI XUMUH

XuMUYeCKU# areMeHT. AToM. Sipo aToma, U30ToMbl. DIeKTpoHHas 000JI0UKa.
11 DHepreTUUECKUe ypOBHHU, MOAYPOBHH. ATOMHBIE OpOHTAIH, S-, P-, d-3JIEMEHTHI.
Oco6eHHOCTH pacnpeeneHHsl AINEKTPOHOB 110 OPOUTAISAM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(DUTYpallHsl aTOMOB

ITepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XHUMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CBs3b epUOJUYECKOr0 3akoHa U [leproaguyeckoit cucTeMbl
12 xuMHueckux 3eMeHToB [[.1. MenpeneeBa ¢ COBpeMEHHOW TEOPHUEH CTPOCHUS
' aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XMMHYECKHX D3JIEMEHTOB H
00pazyeMbIX UMHU MPOCTBIX M CIIOKHBIX BEIIECTB 1O TPYIIAaM W IEPUOIAM.

3HadyeHHe MECPHUOANYICCKOI'O 3aKOHA B pa3BUTHUU HAYKH

CTpOCHI/Ie BemiecTBa. XUMHUYECKas CBI3b. Buapl XMMHUUYECKOW CBS3M
13 (KOBaJ'IeHTHaSI HCIIOJISIpHAsA W IIOJIApHasi, HWOHHAasd, MeTaJ’IJ’II/I‘leCKaﬂ). Honnr:
KaTUOHBI M aHUOHBI. MeXaHH3MbI O6paBOBaHI/I$I KOBAJIGCHTHOM XMMHYECKOM

cBs13M (OOMEHHBII U JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b

1.4 BanentHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'IBHOCTB. CrerieHb OKUCICHHS

BemecTBa MOJIEKYIIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHMS. 3aKOH ITOCTOSHCTBA
cocTaBa BellecTBa. TUIMbI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
15 BEUIECTB OT THIIA KPUCTAIMYECKOM pemerku. [loHsaTHe 0 IucnepcHbIX

cucreMax. ICTUHHBIE U KOJUIOMIHBIE pacTBOPBLI. MaccoBast 1074 BEIIECTBA B

pacTtBope




1.6

Knaccudukarus HEOPraHUYECKUX COCVMHEHUMN. Homenxinarypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuueckas — peakuus.  Kiaccudukanus — XMMHYECKMX — peakiuii B
HEOPraHMYECKON U OPraHMYecKON XUMUU. 3aKOH COXPAHEHUS! MacChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPAICHUSA SHCPIUX IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUmuueckoe paBHoBecue. (DakTopsl, BIMSAIOIIUE Ha

COCTOsIHME XuMH4yeckoro pasHosecus. IIpunnun Jle Ilarense

1.10

OnexTponuTrueckas auccouuanus. CunbHble U ciabble anekTponuthl. Cpena
BOJIHBIX PAcTBOPOB BEIIECTB: KHUCIAsA, HEUTpalibHAs, wIeno4yHasd. Peakuuu

HOHHOTO 0OMEHa

1.11

OKHCIIUTETBHO-BOCCTAHOBUTEIILHBIE pCaKknuun

Heoprannueckas xumus

2.1

Hewmerannel. [Tonoxxenne HemeramuioB B [lepuoauueckoil cucreMe XUMHUYECKUX
anemenToB /(.M. MenneneeBa u 0coOeHHOCTH cTpoeHUs aTOMOB. Dusnueckue

CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJIOB (Ha MpUMEpe KHUCIOpoAa,

cepsl, ochopa u yriepoaa)

2.2

XWMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajJOreHOB, CEphI, a30Ta,
dbochopa, yraepoma W KpPEeMHHsA) W HX COCIWHEHHH  (OKCHIOB,
KHCJIOPOJICOACPKAITUX KHUCIOT, BOJOPOJHBIX coeauHeHuil). IlpumeHenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHNN

2.3

Mertamnel. Ilonoxenune meramnoB B Ilepuoandeckoid cUcTeME XUMHYECKUX
anemenToB J.1. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0OUYEK
aToMOB MeTasuioB. O0mue gusndeckue cBoiicTBa MeTauioB. CIijiaBbl METAIIJIOB.

DIIEKTPOXUMHUYECKUI PsiJl HANIPSHKEHUI METaJlJIOB

2.4

XHWMHYECKUE CBOMCTBA BAKHEWININX METAJUIOB (HATPUM, KalHMi, KaJIbLIHM,
MarHui, aJllOMUHUH, [UHK, XPOM, XKE€JIe30, MeJlb) U UX coeauHeHui. OOmme

CIIOCOOBI MOJIY4CHH MCTAJUIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6LITy 1 TCXHHUKE

2.5

I'eneTnueckas cBs3b HCOPraHMYCCKUX BCIICCTB, IIPUHAJICIKAIIUX K Pa3JIMYHbIM

Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumuu B obOecneycHUH 3KOHOFH‘I€CKOI>'I, 3HepreTquCKOﬁ U IHUIIEBOH
6e3OHaCHOCTI/I, Pa3BUTHU MCAWULIUHBI. ITonsarue o HAaYYHBIX METOHAaX IMO3HAHUA

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX NPUHOUIIAX TPOMBIIIIICHHOT'O MMOJIYYCHUS

BaXHEMIIIUX BellecTB. UelloBeK B MHUPE BCHICCTB U MAaTCPHUAJIOB!: BayKHEMIIIHE




CTPOUTCIIBHBIC MAaTCpUajibl, KOHCTPYKIMOHHBIC MaTCpUalibl, KpaCkKH, CTCKIIO,
KCpaMuKa, Marepuajibl A 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHu4YCCKUC H

MUHEpaIbHbIe y100peHus

3.3

XuMHsi U 37I0POBbE HYEJIOBEKA: IMpaBUiia MCIOJIB30BaHUS JIEKAPCTBEHHBIX
npenapaToB, TNpaBWiIa OE30MaCHOTO WCIOJIB30BAaHUS IPETapaToB OBITOBOM

XHNMHHU B HOBCCIIHCBHOfI KU3HHU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymon N.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus. 11 knacc. I'abpuensn O.C., Octpoymos WU.T'., Cnankos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Kopomenko Antonnna CrenanoBHa, KyniioBa Auna Buktoposna, Cepusi: Xumus 10 xiacce .
Bonbmioit cOopark Tematnueckux 3ananuid. M3marensctBo: ACT, 2017 1.

2. Mengene FOpuit HukonaeBuu. Heopranmueckast xumus 11 kiace . TUnoBbie BapuaHTBhI.
WznparennscTBOo: DKx3amen, 2025 T.

3. TapakanoBa Hatanusa AnekceeBHa, BosikoBa CBetniana AniekcanapoBHa. M3yyenue
oprannveckou xumuu B 10 kmacce. M3garenscTBo: Dkemo-IIpece, 2025 T.

4. Xomuenko A.B. Heoprannueckast xumusi. TunoBbsie TecToBbI€ 3a1anus. M.: Dk3amen, 2008

5. JleBuna 2.M. 9 knacc. Xumus, 11 kinacc. PazgaTounslii MaTepuan TPEHUPOBOYHBIX TECTOB.
Cankr-Ilerepoypr: TPUI'OH, 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
1. bubmumoreka [JOK

2. Hudposas xummudeckas gabopartopusi Touka Pocra






