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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 00pa30BaTEIbHOM MPOrpaMMbl CPEAHEro OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUHN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUH, K ONPEACIICHUIO
oOuielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCSl CPEJICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOYy4YeHHS W TPeOOBAaHHM K YpPOBHIO MOJATOTOBKHU
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIHUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanusyercss xummudeckoe oOpa3oBaHHe OOyYarONIMXCS Ha
ypOBHE CpeHero o01ero 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 KM3HHU OOIECTBa, a TaKXKe C Y4ETOM OOIIMX LieJeil U MPUHLIHUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUATBHON KYyJIbTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBIILUICHMUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aUMOCBS3M MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MMacCHOCTH U OXPaHbI 3/I0POBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM JUJIS  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas W HEOpraHuveckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeYrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT00Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJXOJla K U3y4eHHIO Yy4eOHOro Marepuana © oO0yclOBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHMX M DBIEKTPOHHBIX
NpeICTaBlIeHUH 0 CTpoeHUH BelecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BeIllecTBax
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl HM3YYEHHbIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOr0 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTMYECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLUUAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKU W TPUKIAJTHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSA3aHHBIX C XUMUEH,
KPUTHUUYECKH OCMBICIIUBATH MH(POPMAIINIO U PUMEHSTH €€ 715 OTIOTHEHU S 3HAHUH,
pEeUIEHNs HHTEIJIEKTYabHBIX U KCIIEPUMEHTANIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsE TIOHUMaHus (UIoCOPCKUX HJeH, TaKUX Kak: MaTepuaibHOE EIUHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOECHHEM, I03HABAEMOCTb IPUPOJIHBIX SBJICHUH TYyTEM SKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3agady  BOCIHMTAHUS, Pa3BUTUS M COLMAIM3ALMU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: pelIeHus] MpoOieM, IOMCKa, aHaim3a U 00paboTKH
uHbopMaIi, HEOOXOAMMBIX ISl TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEHET0 o01Iero o0pa3oBaHusl, IpU ONPEICICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJNeW HU3YyYCHHUS MpeIMETa HanpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTU YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMmMe 1Mo XUMHUHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUHM C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBanus. CeroaHs B
NpEeroaBaHuy XUMUH B O0JIbIIIEH CTENeHN OTAAETCS MPEANOYTEHUE MPAKTHIECKOM
KOMIIOHEHTEe  COJep)KaHusi OOydYeHHs, OPHEHTHPOBAHHOW HA TMOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYeHUs 3HAHUN U MIPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEIICHHUS
NPAKTUYECKUX 3a7a4.

B cBsI3U ¢ 3THM 1pu U3y4ueHUn peamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHUE  WHTEUICEKTyallbHO  Pa3BUTONM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JI1 Pa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B TO3HAHMM XUMHH, a TAKK€ JJIsl OLICHKA C TO3MIMI 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
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, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ BaXXHOW POJM B PEIICHUH TI00AIBHBIX MPOoOIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW IS TIPUHATUS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

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

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl U3YyUCHHSI XUMUHU, HAa 0230BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[IpenmeT opraHmyeckol XuMHM: €€ BO3HMKHOBEHHME, Pa3BUTHE W 3HAUYCHUE B IOJIYYEHUUM HOBBIX BEIIECTB H
MarepuanoB. Teopusi CTpoeHHsl opraHuueckux coequHeHuid A. M. bytnepoBa, €€ ocHOBHbIE TOJ0XKEHUS. CTPYKTYpHBIE
dbopMyITbl OpraHUYeCcKUX BelecTB. I oMoorus, n3oMepus. XUMHUYECKast CBSI3b B OPraHUYECKUX COCTUHCHUSX — OJTMHAPHBIC
Y KpaTHBIE CBSI3HU.

[IpencraBnenne o KilaccupUKAIMM OpPraHMYECKUX BemiecTB. HOMEHKkIaTypa OpraHM4ecKUX COCJAMHEHUM
(cucTtemMatuueckasi) U TPUBUAJIbHBIC Ha3BaHUSI BAXKHEHUIIIMX MPEICTABUTENCH KJIaCCOB OPraHUYECKUX BEIIECTB.

OKCHepUMEHTANIbHBIE METO/bl U3YUYEHHUsl BEIIECTB U UX MPEBPAILCHUN: O3HAKOMJICHUE C 00pa3laMu OpPraHuYeCKUx
BEIIECTB U MaTepHallaMd Ha MX OCHOBE, MOJIEITUPOBAHHUE MOJEKYJ OpPraHMYeCKHX BEIEeCTB, HAOIIOJACHUE U OIMHMCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB NMPHU HArpeBaHuu (IJIaBieHHE, OOyriIuBaHUE U
TOpeHue).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHHUE, FOMOJIOTMYECKUH psa. MeTaH U 3TaH — MOPOCTEUINE MPEACTABUTENN AJKAHOB:
¢usznueckre MW XUMHUYECKHME CBOWCTBA (PEaKIMU 3aMEIICHHs W TOPEHHUS), HAXOXKJICHHE B MPUPOJE, IMOIyYCHHE U
[IPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHUECKUN pANl. DTUIEH U NPOIMUJIEH — NPOCTEHUIINE MPEACTABUTEIN AJIKEHOB!:
¢uznueckne W XMMHUYECKHE CBOMCTBa (peakiuy THAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMU, OKUCICHUS W
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaguen-1,3 u wmertunOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHME CBOWCTBA (peakius
nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.



AJKMHBI: COCTaB U 0COOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUM Psil. AIIETHIICH — MPOCTEUIINI MPE/ICTaBUTENh AIKHHOB:
COCTaB, CTpPOCHHE, (PU3MYECKHE U XMMHYECKHE CBOMCTBA (peakiMu THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApaTallUy,
TOpPEHHUs] ), TIOJTYYCHUE U TPUMEHEHHE.

Apenbl. benson: coctas, cTpoeHue, GU3nyecKue 1 XUMUYECKUE CBOMCTBA (peaKiuy raJoreHUpOBaHUS 1 HUTPOBAHMS ),
MOJIyYeHHE U NIpuMeHeHue. Toayon: cocmas, cmpoeHue, usuyeckue u Xumuyeckue ceoucmea (peaxkyuu 2aio2eHupo8aHus
U HUMpoBanus), noxydenue u npumeHneHue. TOKCUUYHOCTb apeHOB. ['eHeTHyecKas CBs3b MEXAY YIJIEBOJOPOJaMH,
MpPUHAJICKAIIUMEI K Pa3JIMUHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIIeBOAOPOAOB. [IpupoaHbIil ra3 u nonytHbie HeTsAHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Crnioco0sI niepepaboTKu HEPTHU: TIEPETOHKA, KPEKUHT (TEPMHUUECKUM, KaTaTuTUUECKu ), muponu3. [IpoaykTel nepepaboTku
He(TH, X TPUMEHECHHUE B MMPOMBIILJICHHOCTH U B ObITY. KaMeHHBIN yroib U IPOYyKThl €ro mepepadboTKH.

DKCIepUMEHTAJIbHBIE METOJ[bl M3YYCHUS BEIIECTB M WX MPEBpallleHUN: O3HAKOMJIEHHE ¢ oOpas3laMu IIacTMace,
Kay4yKOB U pe3uHbl, KoJieKIuu «HedTb» u «YTrosiby, MOJACIUPOBAHUE MOJIEKYJT YTIEBOIOPO/IOB U rajJOr€HOMPOU3BOIHBIX,
pOBeJICHNE MIPAKTUYECKON PabOThI: MOTyYEHUE ITHIICHA U U3YUYEHHUE €T0 CBOMCTB.

Pacuérnble 3anaun.

Brrunciienust no ypaBHEHUIO XUMUYECKOM peakiuu (Macchbl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA I MPOIYKTa
peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB WU MPOIYKTOB PEAKIUN ).

Kuciopoaconepsxkamue opranndecKue coeJMHEHHA

[IpenenbHbIE OJTHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJI: CTPOCHUE, (PU3NUECKHUE U XMMUYECKUE CBOMCTBA (PEaKInH C
AKTUBHBIMU METaJlaMU, TAJIOT€HOBOAOPOAaMHU, TOPEHUE), TPUMEHEHNE. BomopoaHbIE CBS3H MEXIY MOJIEKYJIaMU CIIUPTOB.
JlelicTBME METaHOJA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaToMHBIE CHOUPTHI. OTWICHIJIUKOIb W TIHIEPUH: CTpOeHHE, (PU3NUYECKHEe W XUMHUYECKHE CBONCTBA
(B3anMoOI€CTBUE CO IIEIIOYHBIMU METAUIAMU, KAYECTBEHHAS peaKlisl HA MHOTOATOMHBIE CIUPTHI). JeiicTBUE HA OpraHu3M
yenoBeka. [I[puMeHeHue rnieprHa U STUIEHTIIKOIIS.

deHo: CTpOeHNE MOJICKYJTBI, PU3NYECKHE U XUMUYecKre cBoicTBa. TokcuyHOoCTh (penomna. [Ipumenenue denona.

Anpneruasl U kemonsl. DopManbaerus, aueTanbIeruj: cTpoeHue, GU3NYecKue U XMMHUECKUE CBOMCTBA (peakuuu
OKHCJICHUS W BOCCTAHOBJIEHUSI, KAUECTBEHHbIEC PEAKIUN), TIOJYUCHUE U TPUMEHEHHUE.




OnHOOCHOBHBIE TpeeabHbIE KapOOHOBBIE KUCIOTHI. MypaBbiHAsl U YKCYCHAasi KHCJIOTHI: CTpOCHHE, (PU3UUecKue u
XUMUYECKHE CBOMCTBa (CBOICTBA, OOIIME AJIsI Kjacca KHUCJIOT, peakius 3TepuduKalyu), MOJIYyYEHUE U MPUMEHEHUE.
CreapuHoBasi M OJIEMHOBas KHUCJIOTHl KaK TMPEICTABUTEIM BBICIIMX KapOOHOBBIX KHCJIOT. MbUla KakK COJM BBICIIMX
KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JCHCTBUE.

Cnoxubie 3(Upbl KaK TpOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cinoxHbiXx 3¢gupoB. Kupel. ['uaponaus Kupos.
[Tpumenenue xupoB. buonoruyueckas poJib JKUPOB.

VYrieBoabl: cocTaB, KiiaccuduKaius yrieBo 0B (MOHO-, TU- U oaucaxapuasl). [ 1roko3a — mpocTerImii MOHOCaXapu/L:
OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (DU3MUECKHEe W XUMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcujaa cepebpa(l), BocctaHOBIEHUE, OPOKEHUE TIIFOKO3bI), HAXOXKICHUE B MIPUPO/IE,
npuMeHeHue, ononaorunueckas posib. Dorocunre3. GpykTo3a KaKk U30MEP TITFOKO3HI.

Kpaxman u niemuirono3a kak npupojiHbie mojuMepbl. CTpoeHHe KpaxMalia U 1euTio03bl. DU3ndecKre 1 XUMHUECKUE
CBOMCTBa Kpaxmaja (TUIpOoJin3, KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCHepUMEHTANIbHBIE METOAbl M3YyU€HHs BEUIECTB M WX NPEBpAIlEHUN: TNpoBeAeHUEe, HAOMIOJEHUEe W OIHCAHUE
JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TaHOJIA
okcugmoM meau(ll)), MHOroaTroMHBIX CIHUPTOB (B3aWMOJCHCTBUE riuiiepuHa ¢ Tuapokcuaom wMenu(ll)), ampaerumon
(okHcIieHHe aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) u rugpokcuaom menu(ll), B3aumonerictBue kpaxmana ¢ HOIOM),
IIPOBEICHUE TTPAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurnle 3aaun.

Brrumciienus no ypaBHEHUIO XUMUYECKOM peakiuu (Macchbl, 00b€Ma, KOJIMYEeCTBA HCXOAHOTO BEIECTBA WIIH MPOIYKTa
peakiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO M3 UCXOTHBIX BEIIECTB WU MPOTYKTOB PEAKITUH ).

A3oTcoaepxKaniue OpraHnuecKue COeqUHEHHUS.

AMUHOKHCTIOTHI KaKk aM(oTepHble OpraHndeckue coeanHeHusi. OU3nyecKkue U XMMUYECKHEe CBONCTBA aMUHOKHUCIIOT
(na mpumepe rnunuHa). buonornyeckoe 3HaueHUEe aMUHOKUCIOT. [lenTuasl.

benku kak npupoaHbie BBICOKOMOJIEKYJISIpHBIE coeinHeHus. [lepBuyuHas, BTOpu4Hasi U TPETUYHAsL CTPYKTYypa OEJIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TUIPOJIN3, J€HATYpAIlUsl, KAUECTBEHHbBIE PEAKIIMU Ha OCIKH.

DKCNEpUMEHTAJIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEeBpallleHUi: HaOII0/IeHHE U ONKHCAaHUE JEMOHCTPAMOHHBIX
OMBITOB: JIeHaTypalus OCJIKOB IPU HArPEBaHUHU, LIBETHBIC peaKMU OEIKOB.



BricokomoJieKyJIsIDHBIC COCAMHECHUSA

OCHOBHBIE NTOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHNUN: MOHOMED, IMOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb
MIOJIMMEPU3ALINM, CPENHsAs MOJEKyIspHas Macca. OCHOBHBIE METOJABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MTOJIMMEPHU3ALMS Y TTOJIMKOHACHCALIHS.

DKCHEepUMEHTANIbHbIE METOAbl U3YUEHHUs BELIECTB M UX NPEBPAILEHUN: O3HAKOMJIEHHE C 00pas3lamMu MPUPOIAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXNpeaIMETHBIX CBA3EH NPU W3YyYEHHM OPraHudeckod Xumuu B 10 Kiacce OCyHIECTBIIIETCS 4epes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, SBISIONIMXCA CUCTEMHBIMU JJIs OTJIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mMe ecTecTBEHHO-HAyYHbIE TMOHATHS: SIBJICHUE, HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHaIN3, CUHTES3,
KjaccuuKaIys, NIepuogUIHOCTh, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOICJIMPOBAHHE.

dusuka: mMaTepusi, JHEPIrUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPIreTUUECKUN YPOBEHb, BELIECTBO, TENIO, 00BEM,
arperaTHoe COCTOSIHUE BEIeCTBa, (U3NYECKUE BEIMUUHBI U €AMHULIBI UX U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BELIECTB B OpraHu3Me, (POTOCHUHTE3, OMOJIOTMYECKH aKTHUBHbIE
BeliecTBa (OeIKu, yrieBobl, )KUPbL, (PEPMEHTBHI).

["'eorpa¢usi: MuHEpasbl, TOPHBIE OPObI, OJE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHonOrus: NUILEBBIE NPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IHTAaHMS, MOIOLIUE CPEIACTBA, JIEKAPCTBEHHBIE U
KOCMETUYECKHUE ITpenapaThbl, MaTeprasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMEI ITO XMW HA BA3OBOM YPOBHE CPE/ITHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimBaeT TpeOOBaHUS K pe3yiIbTaTaM OCBOCHHUS OOYYAIOIUMHUCS MPOTPAMM CPEIHETO OOIIEeTO
oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM W TPEIMETHbIM). HaydHO-MeToam4ecKoil OCHOBOW i pa3paboTKu



IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOTpaMM CPEHEro oOIIero o0pa3oBaHUs SIBISETCS CUCTEMHO-IESITEIbHOCTHBIN
ITOAXOA.

B cooTBETCTBUY C CUCTEMHO-AEATEIBHOCTHBIM IMOJIX0I0M B CTPYKTYPE JIMUHOCTHBIX PE3YJILTATOB OCBOCHUS MPEIMETA
«XHUMHUS» HA YPOBHE CpeHEro o01ero 00pa3oBaHUs BbIIEIEHBI CIEAYIOIINE COCTABIAIONINE:

OCO3HAaHHWE OOYYAIOIIUMHCS POCCUUCKON TpakIaHCKOW HMACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHUIO,
CaMOCTOSITEJILHOCTH ¥ CAMOOIPEIEIICHUIO;

HaJM4Yue MOTUBAIIMHU K 00yUCHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKJICHUHN JIMYHOCTH HAa OCHOBE KJTIOUEBBIX IIEHHOCTEH M UCTOPUUYECKUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMU, MIPUCYIIUMHU IIETOCTHON CUCTEME XUMUUECKOTO 00pa30oBaHus;

HaJIM4Ke TIPABOCO3HAHMS IKOJIOTUUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MpeameTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE YYeOHOW M BOCIHUTATEIHLHOMU
NEATEIbHOCTH B COOTBETCTBUHM C TYMAHUCTUYECKHMH, COLMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH M
ujeallaMi POCCHICKOTO Tpa)XXAaHCKOTO OOIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH M TpaBUJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00 YyUYarOIIUXCS.

JIM4HOCTHBIE Pe3yNabTaThl OCBOCHUS MpenMeTa « XUMHS» OTpaxaroT cpOPMUPOBAHHOCTH OIBITA MO3HABATEILHON U
MPAKTUYECKON IeITeNbHOCTH 00yUaIOIMUXCA 110 PeaTM3aliK MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTHU:

1) rpa’KaIaHCKOro0 BOCIMTAHUS .

OCO3HAHUS O0YyYaIOUIMMHUCS CBOMX KOHCTUTYLIHOHHBIX IIPAaB U 00513aHHOCTEH, YBa)KEHUS K 3aKOHY U IIPABOIIOPSIIKY;

MPEJICTABJIEHUS O COLIMAJIbHBIX HOPMAX U MPAaBUJIaAX MEKIMYHOCTHBIX OTHOIIEHNUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MEATEILHOCTH TMPH CO3/aHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
[T03HABATEJBHBIX 33/1a4, BBIIIOJIHEHUH XUMHUUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apryMEHThI JIPYTUX MPU aHAIU3€ Pa3IUYHbIX
BUJIOB YYEOHOM J1€SITENHHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS .

LIEHHOCTHOT'O OTHOLIECHUSI K UICTOPUUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHOW XMWY,



YBaXKEHHMsSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS XUMUM, OCO3HAHUSI TOTO, UTO
JOCTH>KEHUSI HAYKH €CTh Pe3yIbTaT JUIUTEIHHBIX HAOII0OIEHUM, KPOMTOTIUBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO
TpyJla Y4EHBIX U MPAKTUKOB;

WHTEpeca M I03HABAaTEJIbHBIX MOTHBOB B TMOJYYCHUU M TMOCJICAYIONIEM aHaiu3e WH(OpMaluu O MepeOBbIX
JTOCTHKEHUSX COBPEMEHHOU OTEYECTBEHHOU XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSA3AaHHBIE C XMMUUYECKUMHU SIBICHUSIMU, U TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE M TTOCTYNKH CBOMX TOBAPUILECH C TTO3UIIMK HPAaBCTBEHHBIX M MIPABOBLIX HOPM
¥ OCO3HAHHUE MOCECTBUM ITUX MTOCTYIKOB;

4) popmMupOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUS 1IEHHOCTEH 370pOBOTO M 0e30MacHOro o0pas3a >KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

coOmroieHus1 TMpaBui O€30MacHOr0 OOpalleHusi ¢ BeUIeCTBaMU B OBITY, TMOBCEIHEBHOW XU3HU U B TPYAOBOMU
NEeATEIbHOCTH;

NOHMMAHUS 1EHHOCTH TPaBWJI WHAMBUAYATBHOTO M KOJJIEKTMBHOTO O€30MacHOr0 TMOBEACHHUS B CHUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

OCO3HAHMSI OCTEACTBUI M HEMPUSTHUSI BPEIHBIX MMPUBBIYEK (YIIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypeHUs);

D) TPY/10BOI0 BOCIIUTAHMSA:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEOBATEIBCKON JEATEIBbHOCTH, OOIIECTBEHHO IOJIC3HOM,
TBOPYECKOM U APYTUX BUJAX AEATEIbHOCTH;

YCTAHOBKM Ha aKTHUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 33]a4 COLMAIbHOM HAIpaBIECHHOCTHU (B paMKaxX CBOEro
KJIacca, IIKOJIbI);

WHTEpPECAa K MPAKTUYCCKOMY H3Y4YEHHUI0 MPOQPECcCHUil pPa3IMdHOrO pojJia, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HaHUI M0 XUMHH;

YBaXKEHHUSI K TPYY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEeIbHOCTH,



TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHIMBUIYAIbHON TpaeKTOpUM 00pa3zoBaHus, Oyayiel mpodeccuu u peanu3anuu
COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEN
00I11eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKH 11e71eCO000pa3HOro OTHOIICHUS K MPUPOJIC, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HHU Ha 3eMIIE;

MOHUMAaHHUSI TJIO0AJTBFHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE
IIPUPOJHOMN U COLIUAIBHOMN CPELbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIB30BAHUSA JOCTH)KCHUN XUMHUHU JJi PEIICHUS BOMPOCOB PaIllMOHAIBHOTO
PUPOAONOJIH30BAHNS;

AKTUBHOTO HEMPUSITUSA JIEUCTBUM, MPUHOCAIIMX BpPEl OKPY)KAIOIIEH MPUPOIHON Cpele, YMEHHUS MPOTHO3UPOBATH
HEeOIaroNPHUATHBIC SKOJOTHUECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JICHCTBUN U MPEOTBpAIIaTh UX;

HaJIM4Yus Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJICHUS, YKOJOTUYECKOU KYJBbTYPhI, ONbITA JEATEIBHOCTH 3KOJIOTHYECKOM
HAIpPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMHU B IIO3HABATEIBHOM, KOMMYHUKATHBHOM W COLMAIIBHOW INPAKTUKE,
CIOCOOHOCTH U YMEHHS aKTUBHO TIPOTUBOCTOSITH HUACOJIOTHU XeMOo(poOuH;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKH U OOIIIECTBEHHOM
MIPAKTUKH;

MOHUMaHUs CHEIUDUKA XUMHHM KaK HAayKd, OCO3HaHMS €€ poiau B (HOPMUPOBAHUM PAIMOHAJIBHOTO HAYYHOT'O
MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUs 00 OKPYXAlIIeM MHUpe KaK O €IUHCTBE IMPHUPOJBI M YeJOBEKa, B
MO3HAHUY TTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JUIsi COBPEMEHHOM NHMBWIM3AIMU: B €€ TyMaHHUCTHYECKOU
HaIpaBJICHHOCTH M Ba)KHOH POJIM B CO3JIaHMHM HOBOM 0a3bl MaTepHUalIbHOW KYJBTYPhI, PEIICHUH TJIOOAIBHBIX MPOOIJIEM
YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPhEBOM, SHEPIETUUCCKOM, MUIIIEBOM 1 KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH
MEUITMHBI, 00ECTICYCHUH YCIOBUIA YCIIEIITHOTO TPY/Aa U SKOJOTHIECKH KOM(DOPTHOM KU3HH KaXKIOTO WiieHa 00IecTBa;

€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: MOHUMAHUS CYIIHOCTHM METOAOB MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydyaeMble 3HAHUA JJIs aHalu3a W OOBSICHEHMS SIBJICHUN OKPYXKAOIIEro Mupa u



MPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUS J1eJIaTh 000CHOBaHHBIE 3aKJIIOUEHUSI HA OCHOBE HAyYHBIX ()aKTOB U UMEIOIIUXCS
JTAHHBIX C 1IEJIbIO TTOJIYYEHUSI TOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTU CaMOCTOATENIBHO UCIOIb30BATh XUMUUECKUE 3HAHUS JJISl PEIICHUS MPOOJIeM B PEaIbHBIX KU3HEHHBIX
CUTYaIUsX;

MHTEpEca K O3HAHUIO U UCCIIEA0BATENBCKON IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY OOPa30BaHHIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYUYECHHIO HOBBIX
3HaHUU MO XMMHUU B COOTBETCTBUU C KU3ZHECHHBIMU OTPEOHOCTIMU;

UHTEepeca K 0OCOOCHHOCTSM TpYJla B pa3Iu4HbIX chepax NpoPpecCuoHaIbHON AeSTEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATbI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHUS YUEOHOTO TIpeaMeTa «XUMUs» Ha YPOBHE CpPeHEro o0Iiero oopa3zoBaHusl
BKJTIOUYAIOT:

3HauMMble Ui (OPMHUPOBAHUS MHMPOBO33PEHUS OOYYAIOIIMXCA MEXKIUCHUIUTMHAPHBIE  (MEXIPEIMETHBIE)
oOlIIeHAayYHbIE TIOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAY4YHOW KApTUHBI MHUpAa M CHeNUu(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIEeCTBO, DHEPrus, SBICHHE, MPOIECC, CHUCTeMa, HAay4HbId (axT,
IPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HA0II0ICHHE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yYHUBEpCAJIbHbIE Y4YcOHbIC ACHCTBUS (MO3HABATENIbHBIC, KOMMYHHKATUBHBIE, PETYJSTUBHbBIC), OOECIECUMBAIOIINE
dbopmupoBanue HYHKIIMOHATEHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUH 00YYaroIInXCs,

CIIOCOOHOCTh OOYYAIOIIUXCSl HMCIOJIb30BaTh OCBOCHHBIE MEXAUCIIUIUIMHAPHBIC, MHPOBO33PEHUYCCKUE 3HAHUS U
YHUBEpCaJbHBIC YUeOHBIC ICUCTBUS B MIO3HABATEIIHHON M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yJabTaThl  OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMA  yUE€OHBIMH  IMO3HABATEIbHBIMHU,
KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JEUCTBUSIMU.

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY J1€iCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeNeNaATh IENN JEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HX JIOCTUIKEHHS, COOTHOCHUTH PE3YJIbTAThI
NEATENbHOCTHU C MOCTABICHHBIMHU LIEJISIMU;



WCIIOIb30BaTh MPU OCBOCHUH 3HAHUIN MPUEMBI IOTHUECKOTO MBIIICHUS — BBIICISITH XapaKTepHbIE IPU3HAKH MOHITUN
U YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATUS NI OOBSICHEHUS OTIACIbHBIX (haKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHUU JJIsI KJIaCCU(PUKAIIMKI BEIIECTB U XUMUYECKUX PEaKIIHil;

yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXKJCHHS (MHIAYKTUBHBIC, JEAYKTHUBHBIC, MO AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U
POTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MIPUMEHSITH B TIPOLIECCE MO3HAHUS, UCIOIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHUE (3HAKOBBIC) MOJEIH, MPEe0OPa30BLIBATH
MOJICJIbHBIC TPEJACTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) dJIE€MEHTa, XUMH4YecKas (HopMmylia, ypaBHEHHE XUMHYECKOU
peakiuu — MpU pelIeHUH Y4YeOHBIX IT03HABATEJIbHBIX W MPAKTUYECKUX 3aj]lad, MPUMEHSITh HAa3BaHHBIC MOJCIIbHBIC
IPEACTaBICHUS JIJISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYCCKUX PEaKIIUi.

2) 6a3oBbIe HcCIe0BaATEIbCKUE TEHCTBUS:

BJIAJE€Th OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLINN;

(bopMyIHpOBaTH IEJIU U 33141 UCCIIEIOBAHUS, UCTIOIB30BATh TOCTABJICHHBIE K CAMOCTOATENbHO CPOPMYIUPOBAHHBIE
BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS W OCHOBBHI JJisi (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMH  CAMOCTOSITEJIBHOTO  IUIAHMPOBAHWS W TPOBEJACHHUS  YUYEHHUECKUX  HKCIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHHUs HAOII0JaTh 3a XOJAOM TMpOIecca, CaMOCTOSATEIbHO TPOTHO3HPOBATH €ro pe3yJbTarT,
dopMynupoBaTh 000OIIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIATH
000CHOBaHHBIN OTYET O MPOCIIAHHON paboTe;

MpUOOPETaTh OMBIT YUYEHWYECKOW HCCIIEOBATEIILCKON W TPOEKTHOW MESITENbHOCTH, TMPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IOUCKY METOJIOB PELICHUS MPAKTUYECKUX 3a7ad, NIPUMEHEHUIO Pa3IUYHBIX METOJOB
MTO3HAHMUSL.

3) padora ¢ uHpopManmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HWCTOYHHMKAX WHOOpManuu (HAyYHO-TIOMYJSpHAS JIMTEpaTypa XUMHUYECKOTO
collep KaHMs, CIpPaBOYHBIC MOCOOMsS, pecypchl MHTepHETa), aHaTu3upoBaTh MHGOPMAIMIO PA3IUYHBIX BUIOB U (GopM
MPEACTaBICHUS, KPUTUUECKU OLIEHUBATD €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



(opMyIHpPOBAThH 3aMIPOCHl U NPUMEHSThH PA3JIMYHbIE METO/IbI MIPU MOUCKE U 0TOOpE MHPOpMaALUU, HEOOXOAUMOM IS
BBINIOJIHEHUS YUEOHBIX 3a7a4 ONPEIeIEHHOrO THIIA;

MPUOOPETATh OMBIT MCHOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHA U PA3TUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIbHYIO (QOopMy mpenacTaBieHUss UHGOpMaluu (CXeMbl, rpapuKU, JUarpaMMbl,
TaOJIULIBI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAY4YHBIM $3bIK B KayeCTBE CpPEJACTBA NpH paboTe C XUMHUYECKON HHpOpMaluend: NTPUMEHSTh
MeXMpeIMeTHbIe (PU3nYeCKre U MAaTEMAaTUYECKHUE) 3HAKU U CUMBOJIBL, (DOPMYJIbl, a00OpEeBUATYPhl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISJHOCTH.

OBnageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1I€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOl TeMbl B XOJ€ Juajiora W/WiIW JTUCKYCCHUU, BBICKA3bIBaTh WUJCH,
(bopMyIHpOBaTH CBOM MPEIIOKEHNUSI OTHOCUTENILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C IpEe3eHTallMel pe3yJbTaTOB I03HABATEIbHOW NEATEIbHOCTH, IMOJYYEHHBIX CAMOCTOATEIBHO WIIH
COBMECTHO CO CBEPCTHMKAMH IPU BBIIOJHEHUU XMUMHUUYECKOTO HKCHEPHUMEHTA, NMPAKTUUYECKONH pabOThl 10 MCCIIEOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peajin3alui y4eOHOro mpoekTa u (opMyJInpoBaTh BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHBIX
UCCIIEZIOBAHNUN ITyTEM COTJIACOBAHUS MO3MUILMM B X0J1€ 00CYKIEHHUsI 1 0OMEHAa MHEHUSIMHU.

OgilaieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH JeHCTBUSIMU:

CaMOCTOSITEIILHO MJIAaHUPOBATh U OCYIIECTBIATH CBOIO MIO3HABATEIbHYIO 1€ATEIbHOCTD, ONpEeAessa €€ Lelu U 3a/1auH,
KOHTPOJIUPOBAaTh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh IpEAaraeMblil alroputM AE€UCTBUN NpPHU BBINOJHEHUU
y4eOHBIX M UCCIIEIOBATEIBCKUX 3a/1a4, BHIOMPaTh Hanbomee 3 PEeKTUBHBIN CITOCOO MX PEHICHHS C YIETOM MOTYYSHHUS HOBBIX
3HAaHUH O BEUIECTBAX U XUMUYECKUX PEaKIUsAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH €ATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLCHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC



[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Oprannyeckas XUMUsD OTPAXKAIOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUN O XMMHUYECKOM COCTAaBJISIOLIEH €CTECTBEHHO-HAyYHOM KapTHUHBI MHpA, POJIH
XUMUU B TIO3HAHUM SIBJICHUN TPUPOJIbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
IPAaMOTHOCTU, HEOOXOAUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U AKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpEJIE;

BJIAJICHUE CUCTEMON XUMUUECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKUI JIEMEHT,
aToM, dJIEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, AJICKTPOOTPUIIATEIIBHOCTh, XUMHUUECKas CBSI3b, CTPYKTYpHAas
dbopmyna (pa3BEpHyTas U COKpaIIEHHas ), MOJIb, MOJISIpHAsI Macca, MOJIIPHBINA O0BEM, YIIIEpOAHBIN CKelleT, GyHKIIMOHATbHAS
IpyIIa, paguKai, U30MEPHs, U30MEPBI, TOMOJIOTMYECKUN PsiJl, TOMOJIOTH, YIJIEBOJAOPOAbI, KUCIOPOA U a30TCOJEpKAIIUE
COCIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCJAMHEHUS); TEOPUH W 3aKOHBI (TeOopus
CTpOCHMsI opraHuyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH; MUPOBO33PEHUECKHUE 3HAHUS, JIEKAI[ME€ B OCHOBE MMOHUMAHUSI MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SBJICHUM, (DAKTOIOTHYECKHUE CBEIACHUS O CBOMCTBAxX, COCTaBe, MOJYyYEeHUU U OE30MMaCHOM HCIOJIb30BAHUU
BaXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU IEATETbHOCTH YEI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHM BBISIBISITH XapaKTepHbIE TPU3HAKKW TOHSATUM, YCTaHABIMBATh HMX B3aUMOCBS3b,
UCIIOJI30BATh COOTBETCTBYIOILIME MTOHSATHS IIPU ONMUCAHUHU COCTaBa, CTPOCHUS U NPEBPALIEHUN OPraHUYECKUX COCITMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJHUKY JUIsl COCTaBIE€HUS MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOW) (OpMysn OpraHWYeCKHUX BEIIECTB M ypaBHEHHUNW XUMHYECKHUX PEaKIIUi,
U3rOTaBIMBATh MOJEIA MOJIEKYJ OpPraHMYECKUX BEIIECTB I WIUIIOCTPALMM UX XMMHUYECKOrO U MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAIJICKHOCTh U3yUYEHHBIX OPraHMYECKUX BEIECTB 0 UX COCTaBY U
CTPOEHUIO K OIpEAEeNEHHOMY KJIACcCY/TPYINe COeAMHEHUI (YyriIeBOAOPOAbI, KUCIOPOA M a30TCOACpPIKAIIUE COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIMHECHHS), JaBaTh MM Ha3BaHUsA 1o cuctemMarmueckod HoMmeHkmarype (IUPAC), a rtaxxke
MPUBOAUTH TPUBHUAIbHBIE HAa3BaHUS OTAEJIBHBIX OPraHUYECKUX BEIIECTB (3TUJIEH, MPOMUJIEH, allETHIICH, YTHUICHTIIUKOb,
rIinepuH, ¢eHon, GOopManbIAeTHa, aleTalbJIeTHI, MypaBbHHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJEWHOBAas KHCIOTA,
CTeapuHOBAs KUCJIOTa, II0K03a, PpyKTO3a, Kpaxmal, [eJUII0I03a, TJIUIIHH);



c(OpPMHPOBAHHOCTh YMEHHMSI ONPEAENATh BUAbl XUMUYECKON CBS3M B OPraHUYECKUX COCIUHEHUSAX (OJUMHApHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHATDH MOJIOKEHUS TEOPUH CTPOCHUS oprannueckux Bemects A. M. bytneposa amns
00BsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MAcChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE U XMMUYECKHUE CBOMCTBA THUIUYHBIX
Npe/ICTaBUTENEH pa3IMYHBIX KJIACCOB OPraHWYECKUX BellecTB (METaH, 3TaH, 3TUJIECH, MPOMUIIEH, alleTuiieH, OyTaauen-1,3,
MeTUI0yTaaueH-1,3, 0eH30I1, METaHO, ATAHOJI, STUJIIEHIJIMKOJIb, [IIULIEPUH, (PEHOI, alleTanbIeru1, MypaBbiuHasi U yKCyCHas
KUCJIOTBI, TJII0KO03a, KpaxMmal, LeUII0103a, aMUHOYKCYCHasl KUCIIOTa), WITIOCTPUPOBATh TEHETUUYECKYIO CBSA3b MEXY HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMH C UCIIOIb30BAHUEM CTPYKTYPHBIX (popmyI;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepHU30BaTh UCTOUYHUKH YIJIEBOJIOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBII T'a3, yroib),
CIoCcOOBI UX MEepepabOTKH U MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJAUTH BBIYUCICHHS MO XUMHUYECKUM ypaBHEHHSIM (Macchl, 00b€Ma, KOJIMYECTBA
MCXOJIHOTO BEILECTBA WJIU MPOJYKTa peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BELIECTB
WIN IPOAYKTOB PEAKIIN);

c(OpMUPOBAHHOCTh YMEHUH BIAJETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOJIaX HAyYHOT'O MO3HAHHUS, UCIIOJIb3yEMBbIX
B XMMUU IPU U3YYEHHUU BEUIECTB M XUMHUYECKHUX SIBJICHUM (HAOIIOJEHUE, U3MEpPEHUE, IKCIEPUMEHT, MOJAEIUPOBAHUE),
UCIOJIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JJIs1 IPUHATHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALUsX, CBI3aHHBIX
C BEILlECTBAMU U MX MPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUH CcOOJIOJAaTh NpaBUjia IOJIB30BAHMS XHMHUYECKOM TOCyloil U 1a00paTOpHBIM
o0opyl0OBaHMEM, a TaKXe IpaBuUjia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKLUSMHU IO BBIMOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH MJIAHUPOBATH U BBIMOJHATH XUMUYECKUI HKCIEPUMEHT (MIPEBPALEHUS OPTaHUYECKUX
BEILECTB [IPY HAIPEBAHMM, MOJIYYEHUE ITUIEHA U U3YUYEHHUE €0 CBOMCTB, KAUECTBEHHBIE PEAKLIUN OPraHUYECKUX BEUIECTB,
JieHaTypauusl OEJIKOB IPU HArPEBaHUH, LIBETHBIE PEAKIIMH OEIKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHHKH O€30MaCHOCTH
npu 00pallleHUH ¢ BeIeCTBaMHU U J1a00paTOpHBIM 000pYAOBaHUEM, MTPEICTABIAThH PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHHUI COOTBETCTBYIOLIUX PEAKINI 1 (OPMYIHpPOBATH BHIBOABI HA OCHOBE 3TUX PE3YNIbTATOB,;



c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAJIU3UPOBATh XMMHYECKYI0 HMH(QOpMALHMIO, MOIyYaeMyI0 W3 Pa3HbIX
MCTOYHHUKOB (CpeAcTBa MaccoBoi nH(popmauuu, MHTEpHET U Apyrux);

c()OPMUPOBAHHOCTh YMEHUI COOJIIOATh ITPaBUJIa HKOJIOTHMUECKU LIENeCO00Pa3HOro MOBEAEHUS B OBITY U TPYJOBOH
JESATENbHOCTH B LENSAX COXPAHEHUS CBOErO 3/0POBbSl M OKpYXalolled MPUPOJHOM Cpelbl, OCO3HaBaTh OMACHOCTb
BO3JICHCTBHSI HA )KMBBIE OPTaHU3MBbI ONPEEIEHHBIX OPraHMUYECKUX BEIIECTB, HOHUMas cMbica nokazatens [TIJK, nmoscHaTh
Ha IpUMepax crocoObl YMEHBIICHUS U MPEJOTBPALLEHUS UX BPEIHOIO BO3/ICUCTBHS HA OPraHU3M YeJIOBEKa,

JUIsE OOy4arolUMXCcsl C OTrpaHUYEHHBIMU BO3MOXKHOCTSMHM 370pPOBbS: YMEHHUE MPUMEHATH 3HaHUS 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHYECKUX SIBICHU;

IJUIS CIENBIX U cIA00BUIAIIMX 00YyYaOIUXCsl: YMEHUE UCIIOIb30BaTh PEIbe(hHO-TOUCUHYIO CUCTEMY 0003HaueHuit JI.
Bpaiins ans 3anucu xuMmuyeckux Gopmyi.

TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHUe pa3/iejioB U TeM (undgposbie)
Ne i/mm Konrpoabnusie | IlpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pa3znen 1. Teoperuyeckue 0CHOBBI OPraHUYeCKON XUMHH
[Ipenmet opranuueckoit xumuu. Teopust
1.1 CTPOCHHS OPTaHMYECKUX COCAMHEHUHN A. 3 https://resh.edu.ru
M. byrneposa
Utoro no pazneny 3
Paznen 2. YraeBogopoast
2.1 [IpenenbHble yraeBoaOpOAbl — aJTKAHbBI 2 https://resh.edu.ru
HenpenenbHble yrieBoaOPOIbI: alKEHBI,
2.2 et r FOPOA 6 1 https://resh.edu.ru
QJIKa/IMeHBI, aJIKUHBI




2.3 ApoMarudeckue yrieBoaoposl 2 https://resh.edu.ru
[IpupoHBIE UCTOYHUKH YIIIEBOJOPOIOB U
2.4 pHpoa T AOPOA 3 https://resh.edu.ru
uX nepepadoTka
Wroro mo pazueny 13

Pa3znen 3. Kuciopoaconep:xaiue opranndeckue coeTHHeHus

3.1 Criuptel. DeHoN 3 https://resh.edu.ru
39 Ansaerunbsl. KapOOHOBBIE KUCTOTHI. ; https://resh.edu.ru
CnosxHble 3¢upsl
3.3 VYraeBoapl 3 https://resh.edu.ru
Hroro mo pazueny 13
Paznea 4. A3orconepskanye oprannyeckue coeIuHeHus
4.1 AMUHBI. AMMHOKHCJIOTEL. benku 3 https://resh.edu.ru
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
51 [Tnactmaccer. Kayayku. Bomokna 2 https://resh.edu.ru
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 oprannueckux BemiectB. Homenkiatypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPeICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUJIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTEIH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyuenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLBL




AJIKMHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUI PSI.

10 G
AneruiieH — npocTteimunit
IIPE/ICTaBUTENb aJIKUHOB
11 BrprunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu
12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB
13 ['enernueckas cBs3b YIi€BOJOPOJIOB,
MpUHAJIEKANTUX K Pa3IMYHbIM KilaccaM
[TpupoiHBIE UCTOYHUKH YTIIEBOIOPOIOB:
14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB!
15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
rasbl, He)Th U TIPOIYKTHI €€ repepaboTKu
16 KonTtponbHas padoTa mo pasaery
«YTIIeBOJIOPOIBI»
Ncnonb3oBaHue
17 [IpenenbHbIe 0JHOATOMHBIE CIIUPTHI: undposoi
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b nabopatopum
«Apxumea»
18 MHoOroaTOMHBIE CIUPTHI: ATUIICHTITUKOJIb
U TIIMIEPUH
@DeHOI: CTPOCHUE MOJIEKYJIBI,
19 ¢u3nyeckre 1 XUMHUYECKHE CBOICTBA,

MNPHUMCHCHUC




Anpaeruapl: GopManbIaeTua U

20
aleTaabaerul. AleTOH
21 OHOOCHOBHBIE TIpE/IeNbHBIE KAPOOHOBLIE
KHUCJIOTBI: MypaBbUHAS U YKCYCHAasI
29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa 1
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJICMHOBAsI KUCIIOTHI, KaKk
23 MPEACTABUTENH BBICIINX KapOOHOBBIX
KUCIIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOTOIIlee JIeliCTBIE
CrnoxHbIe Y()UPBI KaK MPOU3BOIHBIC
25 KapOOHOBBIX KHCIIOT. [ HIPOITU3 CIIOKHBIX
a¢upoB
26 Kupsr: runponus, mpuMeHEHHE,
OuoJIoTHYecKasi poJib )KUPOB
VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI. McnonbsoBaljme
. umdposoi
27 Baxneiimme npeacTaBuTeu: TIIIOK03a,
nabopartopum
(dbpykTo3a, caxapo3a Apxumen”
08 Kpaxman u niemnoso3a Kak mpupoIHbIe
MTOJIMMEPBI
KonTtponsHas pabota no pasaeny
29 «Kucnopopacoaepxaiime OpraHuueCcKue
COCIMHCHUS
30 AMUHBI: METHUJIAMHMH 1 aHUJIUH




AMUHOKHUCIIOTHI KaK aM(OTEpHBIE

31 OpPraHWYECKUEe COCTUHEHUS, HX 1
ononornueckoe 3HaueHue. [lenruapt

32 benku xak npupoaHsIe 1
BBICOKOMOJICKYJISIPHBIE COCIMHCHHSI

33 OcCHOBHBIC TIOHATHS XHMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHN
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA

OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

INa6puensn O.C Xumus 10 xnacc. ba3oBsiii ypoBeHb. Mockaa.
ITpocsenienne.2022

IMabpuensn O.C Xumus 10 xnacc. ba3zoBslii ypoens. Pabouas Tetpans

METOAUYECKHUE MATEPHUAJIbI JIJIS1 YYUTEJIA
®PIT COO
VYpoxku xumuu B 10 kiacce. ba3osliif ypoBeHb. MeTonueckoe mocooue.

[Noypounsie pazpaboTtku o xumuu. 10 kinacc: mocodue aist yunTesns

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

Poccuiickasi 3J1eKTPOHHAS LIKO0JIA.

AKaacc

Yuu.py






