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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 MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yronxX OCHOBHbIE 00pa30BaTeNbHbIE MPOrPAMMBI, U OCHOBHBIX MOJ0KEHUN
«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
oOuielt cTpareruy 00y4yeHusi, BOCIUTAHUS U Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4YeHHs W TpeOOBaHUW K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[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. Peanmsyercs xummueckoe 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 YUETOM OOIIMX LIeNel ¥ MPUHIIUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU 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'O COCTAaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHHS B3aUMOCBS3H MEXIY
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 JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbBI 3JJ0POBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
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 «OO0m@as W HEOpPraHWYecKas XWUMHS», 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 00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
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
CUCTEMHOT0 TIOJIXO/la K U3Y4YeHHIO Yy4eOHOro Marepuajga u oOyClOBIeHa
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 CTEPEOXUMHYECKMX U DIIEKTPOHHBIX
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 OCHOBHOT'O OOIIEro 0Opa3oBaHUs IMEpBOHAYATLHBIC
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
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO 0OMmEero oOpa3oBaHUA
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMUYECKUX 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 XHUMHUUYECKHUX PEAKIUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTAX MIPOTEKaHUs 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 MIO3HABATEIBHOW U MPAKTUUYECKOU AEATEIBHOCTH YEIIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIIUBATH MH(POPMAIINIO U PUMEHSTH €€ 715 OTIOTHEHU S 3HAHUH,
pELIEeHUS] MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
IIEJIOM COJIep)KaHue ydeOHOro mnpeaMera «XUMUS» JTaHHOTO YPOBHS W3Y4YEHMUSI
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y OOYUAIOIMINXCSI MUPOBO33PEHUYECKOM OCHOBBI
Uil TIOHUMaHus (QuiocoPpckux wuaed, TakKuX KakK: MaTepHAIbHOE EIMHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOro MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABICHUNA YTEM IKCIEPUMEHTA
U pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMU (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 pemenuss 3agady  BOCIWTaHMS, Pa3BUTUS M COLMAIHM3ALINU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JIEATEILHOCTH: pEIIeHUs TMpobiieM, TIOWCKa, aHaiu3a U 00pabOTKH
uHbopMaIi, HEOOXOAMMBIX ISl TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEHEr0 OOIIETro oOpa3oBaHUs, MPU ONPEISICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LeJed HW3Y4YeHUs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YE€JOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3blKa 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 BEHIECTB U XUMHUUYECKUX 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 o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydeHUs
npeIMeTa B IporpaMmMe 1Mo XUMHUHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUHM C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBanus. CeroaHs B
NPEToaBaHuy XUMUH B OOJIbINEH CTENEHN OTAAETCA MPEANOYTEHUE TPAKTUIECKON
KOMIIOHEHTEe  COJep)KaHusi OOydYeHHs, OPHEHTHPOBAHHOW HA TMOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJYYEHUs 3HAHUN U MIPUMEHEHUS UX B PEATbHOM JKU3HU JJIs pelIeHUs
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,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE JMJISI Pa3IUYHbIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe ISl OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
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, HA0I01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUH TJI00abHBIX 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 MJI TPUHATHAS TPAMOTHBIX PEIICHUH 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 IS U3YUEHUS XMMHUHU, Ha 0230BOM ypOBHE
cpeaHero obmiero obpasomanus, coctabisgeT B 10 kimacce — 34 gaca (1 yac B
HEJIEITIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIEeCTB, HAONIOJCHHE W OINHCAHHE
JNEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALICHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (I1aBjieHUe, O0yTIIMBaHUE U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUIEH U MPOIMUIECH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOT€HUPOBAHUSA, TUApPATAIIH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMH, MPUHALIEKANIUMU K Pa3INYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh um €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YyYEHHMS BEUIECTB M HX NPEBpAllCHUN:
O3HAKOMJIEHHE C 00pa3llaMy IIAaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuun « Hed Ty
U «YTosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJON€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbluncienuss 1o ypaBHEHHIO XWMMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTA PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH).

Kuciopoaconep:kamme opraHn4ecKkue coenHeHus

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U D3TAaHON: CTpPOEHHUE,
bu3udeckue W XUMHUYECKHE CBOMCTBAa (peakiuu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METaHOJIA U 3TAaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), OJyYCHUE U MPUMEHEHUE.

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

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

VYrneBoasl: cocTtaB, Kiaccudukauus — yrieBoaoB  (MOHO-, Ou- U
noaucaxapuipl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS



MOJEKYbI, (PU3NYECKUE U XUMUYECKHIE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuia cepedpa(l), BocctaHoBIeHUE,
Opo’KEeHHE TIII0KO03bl), HAX0XKICHHE B IPUPOJIE, IPUMEHEHUE, OMOIOrnYecKas poJb.
®dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie mosuMepbl. CTpoeHue Kpaxmaia H
Henoyio3bl.  Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KAueCTBEHHAsI pEeaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBpAILCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJA
okcugom wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBHE TJHUIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia ¢ HOJIOM),
IPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coenuHenus. dusndeckue u
XMMHYECKHE CBONCTBA aMHUHOKHCIOT (Ha NpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIJIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLCHUI:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILMs OEJIKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY ISIPHBIE COeIMHEHUSA

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINHI, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCIEpUMEHTAIbHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kiacce OCYIIECTBIISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CUHTE3, KiIaccu(UKalus, NMepUOJUUYHOCTh, HAOII0IEHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: knerka, opranusMm, Ouocgepa, oOMEH BELIECTB B OpraHU3MeE,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: THUIIEBBIE MPOIYKTHl, OCHOBBI PAIlMOHATBHOTO ITHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMUHNX HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA



JIMUYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJist
pa3pabOTKH TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPaMM CPEIHEro OOILEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESITEIBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaxAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIECHHOCTEH M UICTOPUUECKUX TPAAUIUN 0a30BOM HAYKU XHUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JIESATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD JKU3HECHHBIEC IIJIAHBI.

JIN4HOCTHBIE pE3yJIbTaThl OCBOCHMS NpeameTa «XUMHUS» JTOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATENBHOW JCSATENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIINECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBHON M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JarommXxcs M0 peaju3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH JIESITEIbHOCTH MTPU CO3/IAHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MIO3HABATEJIbHBIX 33/1a4, BBIMOJTHEHUH XUMUYECKUX
AKCHEPUMEHTOB;



CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX P aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU JIEATEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

LEHHOCTHOTO OTHOUIEHHS K MCTOPUYECKOMY H HAYYHOMY HACIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIecCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHHUSI XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHUS HAyKW €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIONEHUHM, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U TO3HABATEIbHBIX MOTUBOB B TTOJTYUYEHUH U MOCIEIYIOIIEM aHAJIN3E
uH(OpPMaIIMK O MEePEIOBLIX JIOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBE/ICHUS;

CITOCOOHOCTH OIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHME TOCIEICTBUH ITHUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHUMAaHHUS IIEHHOCTEW 3740poBOro MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOrO OOpaIleHHUs] C BEIIECTBAMH B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYJAOBOU JAEATEIBbHOCTH;

NOHUMAHMUSI UEHHOCTH TMPaBUJI HWHIAUWBUAYAJBbHOIO M  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs);

5) TpyA0BOr0 BOCIIMTAHUS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESTENBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrHMX BHIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JIEATEIIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu M peaau3anuu COOCTBEHHBIX KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpedHoCTeN 00111eCTBA;

6) 3K0JIOTNYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K MPUPOJIe, KAaK HMCTOUYHUKY
CyILIECTBOBAHHMS )KU3HH HA 3€MIIE;

NOHUMAaHUS TJNO0OANBHOTO XapakKTepa HKOJIOTHYECKUX MpoOJeM, BIUSHUSA
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJTHON U COLIUATBHON CPEAbL;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTWXKEHUM XUMHHM IS
pELIeHHs] BOMPOCOB PAllMOHAIBHOTO MPUPOI0NOJIb30BAHMS;

AKTUBHOTO HEMpUATUS JEUCTBUN, NPUHOCAIIUX Bpell OKpYyKaroen
OPUPOJHON cpefie, YMEHHsSI IPOrHO3MPOBATH HEOJIArONpHUSTHBIE 3KOJOTHYECKHE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeSITEeHbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM WU COIMATIBLHOMU
MpaKkTUKEe, CIOCOOHOCTM U YMEHHMS aKTHMBHO TPOTUBOCTOATH HACOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHenMUKH XUMUM KaK HayKd, OCO3HaHUA €€ pOoJd B
(GbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEeJICTaBIECHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM W pelieHuu MpoOJeM COXpaHEHUS
IPUPOJHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XHMHU JJII  COBPEMEHHOM
LIMBWIN3ALNN: B €€ T'YMaHHUCTUYECKON HAIIPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUadbHON KYyJIbTYphl, pEHICHUU TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, NMUIIEBON U
AKOJIOTUYECKON 0€30MMacHOCTH, B Pa3BUTUU MEAUIMHBI, 00E€CIICYEHUU YCIOBUUI
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKHA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy9aeMble 3HAHWS JJIs aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXAIOMIETO MUpa |
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO OJYYEHUsI JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BATh XMUMHYECKUE 3HAHUS IS
penieHus Ipo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpeCa K O3HAHUIO U UCCIEA0BATEIBbCKON NEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAaHUN IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHBIX cepax MpodhecCuOHATBHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeIIMeTHBIC PE3YJIbTATBl OCBOCHUA yqe6H0r0 npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO O6H.[€FO 06pa3OBaHI/I$I BKJIFOYArOT.

3HAYNMBIC JJIA q)OpMI/IpOBaHI/ISI MHUPOBO33PCHUA 06y‘laI-OIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) O6III€Hay‘{HBI€ IMOHATHSA, OTPAXArOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa H Cl'IeIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAYKaX (MaTepI/ISI, BCHICCTBO, DHECPIrUA, ABJIICHUC,
mponecc, CuCreMa, HaquLIﬁ (I)aKT, MMpUHOMII, TUIIOTC3d, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'IIO,Z[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG),

YHUBCPCAJIBHBIC y‘le6HLIC I[GﬁCTBPIH (HO3HaBaT€HBHLIe, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIINH 00YJarOIINXCsl;
CTIOCOOHOCTH o0 yJaronmxcs UCTIOTIb30BaTh OCBOCHHBIC

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

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJISATUBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HABaTeJbHBIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrH4YecKHe aeicTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETAMU;

WCMOJIb30BaTh MPU OCBOCHUU 3HAHWUM NPHUEMBI JIOTUYECKOTO MBIIUICHUAS —
BBLICJISATh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh MX B3aUMOCBS3b,
HCTOJI30BaTh COOTBETCTBYIOIINE TTOHATHS JJIsi OOBSICHEHUSI OTACIbHBIX (PaKTOB U
SIBIICHUI;



BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KJIAacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBS3U MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXJeHUs] (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4eckas hopmyJsia, ypaBHEHHE XUMHUECKON peakinu
— MPU PEIICHUH Y4YeOHBIX MO3HABATENIBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIE MOJIEIbHBIC MPEJACTABICHUS /JIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
PEeaKLHnii;

dbopMyTUpOBATH MM U 33/1a4U MCCIIEIOBAHMS, UCIIOIb30BaTh TOCTaBICHHbIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI 11 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIaJIETh HABBIKAMHM CaMOCTOSITEJILHOIO IUJITAHUPOBAHUS M TPOBEACHUSA
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOIAOM
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIUpOBaThH
0000ITIeHNS ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YILTATOB MCCIICIOBAHMS,
COCTaBJISATh 0OOCHOBAaHHBIN OTYET O MPOACITAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCIEOBATEILCKOM M IMPOCKTHOU
NEATeIIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MTOMCKY METOJIOB PEIICHHUS TPAKTUUECKUX 3a7]a4, TPUMEHEHHIO PA3JIMYHbIX METOJA0B
MTO3HAHMUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TUYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUsA, CIpPaBOYHBIE TOCOOUS,
pecypcel MlHTEpHETA), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTD;

dbopMynHpoOBaTH 3aMpPOCHl U MPUMEHSITh PA3IMYHBIE METOABI MPH TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;



npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3TUYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU padOTE ¢ XMMUUECKOU
uH(popMalel: NPUMEHATh MEXNpeaMeTHble ((PU3MUYECKUE U MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00OpEBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh UM MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OsgiiaieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3a/laBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOi TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM, BbICKAa3bIBaTh  HUJ€H, (QOpPMYyIHpPOBaTH CBOM  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJbTaTOB IMMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNM MYTEM COTJIACOBAHUS IMO3MIMA B
X0/1€ 00CyX/IeHUsI 1 OOMEHa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIBHBIMHU PeryJIsiTHBHBIMH J1eCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIbHYIO
JesITeIbHOCTh, OMNpeaensas e€ Melu M 3aJayd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBaTh IpEeUlaraéMblii aaropuT™M JEHCTBUH IpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIIENOBaTEIbCKUX 3ajad, BbIOUpaTh Haubosee
3 PeKTUBHBIN C€MOCOO0 MX pemeHus ¢ Y4ETOM IOJYyYCeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JAESITEIbHOCTU HAa OCHOBE CaMOAaHaJIN3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC



[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMUU B IIO3HAHUU SIBIICHUM PUPOJIBI,
B (OpPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUSI MPAKTUUYECKUX 3a7a4 M IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOTHON Cpee;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XMMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIBLHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalI€HHAs), MOJb, MOJISpHas
Macca, MOJISIpHBINM 00bEM, YIIIEpOAHBIN CKeNleT, QYHKIIMOHATbHAS TPYIIa, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKHUH PsiJl, TOMOJIOTH, YTIJIEBOAOPOIbI, KUCIOPOI U
a30TCoJIepKalllUe COCTUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XMUMHUU; MHUPOBO33PEHUYCCKHUE 3HAHUSA,
JeXane B OCHOBE MOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOIIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUU BaXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU NEeSTEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHMMHUYECKUX PEaKIIHid,
M3TrOTaBIUBATh MOJIEIM MOJIEKYJ OPraHMYECKHX BEIIECTB MJIA WJUIIOCTPAIMU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpPraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynme COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOACpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJWHEHHMsI), [1aBaTh WM Ha3BaHUS MO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAIHHBIC
Ha3BaHUsI OTMAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, MPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHON, (opMaibIerus, ameTaabAeTul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TII0K034,
dpykTOo3a, KpaxmMall, HeJUIH0I03a, TJIHIIH);



cOpMUPOBAHHOCTh YMEHHS ONPEICNIATh BUABl XUMHUYECKOW CBSA3H B
OpPTaHUYECKUX COCTMHEHUSIX (OIMHAPHBIE U KPAaTHBIC);

cOpMUPOBAHHOCTh YMEHHUS TPUMEHATH TMOJIOXKEHUS TEOPUU CTPOCHHUS
opranuueckux BemecTB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOEHUS; 3aKOH COXPAaHEHHUS MAcChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOEHUE, PU3NYECKUE
U XMMUYECKHE CBOWCTBA THUIHYHBIX MPEJICTaBUTENCH pPAa3NUYHBIX KJIaCCOB
OpraHUYEeCKHUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPOMNIICH, alleTHIeH, OyTaaueH-1,3,
MeTunOyTaaues-1,3, 6eH3051, MEeTaHOJ, 3TaHOJ, dTUICHTIUKOIb, TITUIEPHUH, (PeHo,
aleTalbJIeTul, MypaBblHas U YKCYCHas KUCIJIOTBI, IIIIOK03a, Kpaxmall, LeJUIHI03a,
AMUHOYKCYCHas KHUCIIOTa), WILIIOCTPUPOBATh N€HETHYECKYIO CBSI3b MEXKAY HHUMHU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHUX pEaKIUid C HCHOJIb30BaHUEM
CTPYKTYPHBIX POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbs (He(DTh, MPUPOAHBIN Ta3, YroJib), CIOCOOBI UX EPEPAOOTKH U MPAKTUIECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

cOpPMUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIUUCICHHUS TIO0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuy 1o U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB
WJIH MPOJIYKTOB PEaKIINN);

c(OpPMHUPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XHUMHUYECKHE 3HAHUS Ui TPUHATHS PEHICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocy10l ¥ JabOpaTopHBIM O0OpYIOBaHMEM, a TaKXKe IpaBWwia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUHUSMHU IO BBINOJHEHHUIO J1a0OPAaTOPHBIX
XUMUYECKUX OMBITOB;

cOpMUPOBAHHOCTh YMEHHM IJIAHUPOBaTh M BBIIOJIHATh XUMHUYECKUH
HKCIEPUMEHT (TpeBpallleHUs] OPraHMYECKUX BEIIECTB IPU HaIrPEBaHUU, IOTyYCHHUE
ATUJICHA U U3YYEHHUE er0 CBOMCTB, KAUECTBEHHBIEC PEAKIIMM OPraHNUYECKHUX BEILECTB,
JeHaTypanus OeNKOB MPU HArpeBaHHUM, IBETHBIE PEaKIui OEITKOB) B COOTBETCTBHHU
C TMpaBWIaMU TEXHUKM O€30MacHOCTH TMpH OOpalleHHd C BEIIECTBAMU H
nabopaTopHbM  000pYyAOBaHHWEM, TMPEACTABIATh PE3YNbTaThl  XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX peakuuil u
(GopMyIupOBaTH BHIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;



c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIMU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
uHpopmaiuu, MIHTepHeT u Apyrux);

chOpMUPOBAHHOCTh  YMEHHMH  COOJNIOJAaTh  MpaBWia  JKOJOTMYECKU
1[eJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, nmoscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALIEHUSI WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAx IO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m Konrpoabnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
29 HenpenenbHbie yrieBo10poabl: AIKEHBI, 6 1
AJKaJUEHBbI, ATTKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 1
UX TepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

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 KOJIJMYECTBO YACOB I1O0 34

[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie u3yyeHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1 0 0
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE
Teopust cTpoeHUsT OPTaHUIECKUX 0 0
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBIE TTOJIOKECHUS
[Ipencraienue o KiaccupuKamm 0 0
3 opraHnueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TPUBUAIbHBIC
Ha3BaHMs OPraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0
TOMOJIOTHYECKUU Psifg
5 MertaH 1 3TaH — TpOCTeHIINe 1 0 0
MIPeICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0
7 OTUJIEH U IPOMUJIEH — MPOCTEHIINe 1 0 0
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 0 1
9TUJICHA U U3y4YEHUE ero CBOHCTB»
Anxanuensl. byranuen-1,3 u 0 0
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLIL
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AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PSI.
AneruiieH — npocTteimunit
MIPEJICTAaBUTENb AJIKHHOB

11

Brluncienus 1o ypaBHEHUIO XUMHYECKOU
peakuuu

12

ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13

['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAYISKANUX K PA3TUIHBIM KJIaccam

14

[IpupoIHBIE NCTOYHUKH YIJIEBOIOPOJIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu

15

[TpupoTHBIE HICTOYHUKH YTIIEBOIOPOIOB:
MIPUPOTHBIN Ta3 U MOTYTHBIC HePTSIHBIE
rasbl, He)Th U TIPOIYKTHI €€ repepaboTKu

16

KonTtponbHas padoTa no pasueny
«YTIEBOIOPOIBI»

17

Hpe,[[eJ'ILHBIG OJHOATOMHBIC CIIMPTHI:
METaHOJI 1 3TaHOJI. Boz[opolea;I CBA3b

18

MHoroaToMHbIC CIIUPTHBI: STUJIICHIJIMKOJIb
U INIMLOCPpUH

19

denon: CTPOCHUC MOJICKYIIbI, (1)I/I3I/I‘IGCKI/IG
U XUMHWYCCKHC CBOﬁCTBa, IIPUMCHCHHC

20

Anbrerunsl: GopMaibaerua u
areTaabIerua. AeToH

21

OJIHOOCHOBHLIC MMpEACIIbHBIC Kap6OHOBBIe
KHCJIOTBL: MypaBbUHAA U YKCYCHAA




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCyCHOM KHCIIOTBI»
CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE JICHCTBHE
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIOT. [ MPOIJIH3 CIIOKHBIX
3¢upos

26 JKupsl: THAPOIN3, IPUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxneiimme npeacTaBuTeN: TIIIOKO3a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KoHTposbHas paboTta 1o paszaeny

29 «Kucmopocoaeprkaliyue opraHiuecKue
COEMHEHUS

30 AMUHBI: METUJIAMHMH U aHHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHSATHS XUMHUU

BBICOKOMOJICKYJIAPHBIX COCIUHEHUH




OcHoBHEIC METOJbI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN. 1
[InmacTmaccel, KaydyKkH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus, 10 xknacce/ 'abpuensu O.C., OO11ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «3m1aTenbeTBO
«IIpocsemenue»
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

1. O.C.I'abpuens, I'.I".JIbicoBa «Xumus Meroandeckoe nocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XuMusi B TeCTaX, 3a/1a4ax,
ynpaxuenusx. 10 kimace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumust 10 kinacc:
KoHnTponbsHbie 1 mpoBepoyHbIe paboThHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 10 kmacc:
Hacronpnas kuaura qis yuurens». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 10 kiacc:
Hacronpnas kuaura qis yuurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I".OctpoyMoBa «3agauu o XUMHUHU U
criocoObl ux pemeHus» - M.: «JIpodax, 2021rox.

7. B.I'. lenncoBa «Xumus 10 Kiracc moypovHbIe IUIaHBI 110 YICOHUKY
0O.C.I'abpuensna, I'.I".JIsicoBoii» - Boarorpam» Yuaurens 2018rom.

8. M.A.Ps6oBa, Y.HO.Hesckas, P.B.JIuako «Tectel mo xumun 10 ximaccy», - M.
Ox3amen, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoyMoB «XHUMUYECKHI SKCIIEPUMEHT B 11Kose 10
Kkimacey; - M.: lpoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

Beenutenannbichttp://www.chemnet.ru I"'azera « Xumus» u cailT s yaureis «51

Wly HAa YPOK XUMHUU»



http://him.1september.ru Enunas komnekuus [{OP: [IpenmerHas koyekuus
«XUMUA»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHBIC
skcriepuMenThl: Xxumus. Komnekuusa Poccuiickoro o61ieo0pa3zoBaTeibHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii
http://www alhimik.ru Bcepoccuiickast oiumimaia MKOJIbHUKOB M0 XUMHH
http://chem.rusolymp.ru Oprannueckas XUMHUs: 3JICKTPOHHBIA YUSOHHK JIJIs

CpPEIHEN LIKOJIbI



