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NNOACHUTEJBHAS 3AIIMCKA

[IporpaMMa 1no XMMHMM Ha YPOBHE cCpeaHero obiuiero oOpa3oBaHUS
pa3paboTtaHa Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «06
obopasoanun B Poccuiickoit ®enepauun», TpeOoBaHMK K pe3ysbTaram
OCBOEHMs (hefepasibHOW 00pa30BaATENBHOM MPOrpaMMbl  CPEIHEr0 OOILETO
obpazoBanust  (POIT  COO), npejacraBjieHHblx B DenepanbHOM
rocyaapcTseHHoM oOpa3zoBatesibHOM ctanaapte COO, ¢ yuérom Konuenuuu
npenojaBaHus  ydeOHoro npeaMera  «Xumus» B 00pa3oBaTENbHBIX
opranu3zaumsax  Poccuiickoii  Denepauuu, — peanu3ylOlMX  OCHOBHbIE
oOpa3oBaresibHbIE MTPOrpaMMbl, U OCHOBHBIX MOJIOXeHUH «CTpaTeruu pa3sBUTHUS
BocnuTaHuss B Poccuiickoit ®enepaumn Ha nepuoxn go 2025 roma»
(Pacniopsixenue Ipasurenbcrsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/10B K pa3paboTKe MPOrpaMmbl M0 XUMHH, K ONpPeIeSIeHUIO
obuiel  cTpaterun oOy4eHMs, BOCIHUTAHUS M Pa3BUTHS  OOy4YarOLUXCS
cpeacTBamMu ydyeOHoro mnpeamera «Xumus» s 10—11 kiaccoB Ha 6a30BoM
YPOBHE  COCTaBWJIM  KOHUenTyaslbHble mnojoxeHus @OI'OC COO o
B3aMMOOOYCJIOBJIEHHOCTH  LieJlell, CoJiep)KaHMs, pe3yJabTaToB OOYYeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BbIMYCKHUKOB.

XUMHUUecKoe o0Opa3oBaHue, noJjiyyaemoe BBIIY CKHUKaMHU
0011e00pa3oBaTebHON OpraHU3allid, SBISETCS HEOTHEMJIEMONM 4YacThblO HX
o0pa3oBaHHOCTH. OHO CIIYXKHUT 3aBEpLIAIOUIMM ITaloM pealu3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIHOYEBBIX ILEHHOCTEH, MPUCYLIMX
LIEJIOCTHOM CUCTEME XHMMUYECKOro oOpa3oBaHMsi. DTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MpPUPOAbI, (OPMUPOBAHUS MHPOBO33PEHUS M OOLIEH
KyJIbTYpbl 4Y€JIOBE€Ka, a TaKKe JKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOILIEHHS K
CBOEMY 3710POBBIO M NPUPOJIHOMH cpeie. Peannsyercs xumuueckoe odpazoBaHue
00y4alolmMXcsi Ha YypPOBHE cpeJHero oouiero o0pa3oBaHUs CpeaCTBAMU
y4eOHOro mnpeamera «XHUMHs», COJIEp)KaHME W  [OCTPOEHHE KOTOPOIO
onpezesieHbl B MPOrpaMMe M0 XMMHHU ¢ y4€TOM CHelUPUKU HAyKH XUMHUH, eé
3HAY€HHMs B NIO3HAHUM NPUPO/Ibl U B MaTepUATILHOM KHU3HM OOILECTBA, a TAKKE C
Y4€TOM OOWMX 1eNed M MPUHLMIOB, XapaKTepU3YIOUIMX COBPEMEHHOE
COCTOSIHME  CUCTEMbl cpejHero ooiero oOpas3oBanus B Poccuiickoit
denepauuu.

XUMHs KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0coOYIO poib B
COBPEMEHHOW LMBUIM3ALKMKM, B CO3JlaHMM HOBOM 0a3bl MaTepuasbHOM
KyibTypbl. OHa BHOCUT CBOH BKJIaAd B (OPMHUPOBAHHE pPALMOHAIBHOIO
HayYHOro  MBILUIEHHs, B  CO3JaHHME LEJOCTHOrO MpeACTaBlIeHUs 00
OKpYXalollleM MHpE KaK O €IMHCTBE TMPUPOAbI U 4YelloBeKa, KOTOpOe
GopmupyeTcss B XMMMM Ha OCHOBE ITOHMMAaHMsl BELIECTBEHHOTO COCTaBa
OKPYIKaroLero Mupa, 0OCO3HaHMUs B3aUMOCBSI3U MEXKJly CTPOCHHEM BEILECTB, UX
CBOMCTBAMM U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHMS.

TecHo B3ammoOaelcTBYs C JpPYrMMH ©CTECTBEHHBIMH HAyKaMH, XMMHUS
cTajga HEOThEMJIEMOH YacThi0 MHUPOBOW KyJBTYpbl, HEOOXOJUMBIM YCIIOBHEM
YCIIELIHOTO TPyJa W JKHU3HHM KaxkJ0ro ujeHa obuiectBa. CoBpeMeHHass XUMUS
KaK Hayka CO3HWjaTellbHasl, KaK HayKa BbICOKMX TEXHOJIOTHil HalpaBjeHa Ha
pelieHre Tra00albHbIX MPOOJEM YCTOWYMBOIO pa3BHTHS 4YellOBEYeCTBA —
ChIPbEBOM, DHEPreTHYECKOH, TMUIIEBOM, 93KOJIOrMYECKOM O€30MmacHOCTH |
OXpaHbl 3710POBbSI.

B coorBercTBMM ¢ OOMMM LENSMM W NPUHLMIAMH CPEIHEro OOLIEro
obpasoBaHusi coaepxkanue npeamera «Xumus» (10-11 knaccel, 6a30BbIif



YPOBEHb M3YY€HHsI) OPMEHTHPOBAHO MPEUMYIIECTBEHHO HA OOLIEKYIBTYPHYIO
MOATOTOBKY ~ OOyYarOIMXCsS,  HEOOXOAMMYIO MM s BbIPAOOTKH
MHUPOBO33DEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHS! B XKH3Hb COLHYMa,
MPONOKEHUST  00pa3’0BaHMsA B  pa3IMUHBIX  00NACTAX, He CBS3AHHBIX
HEIOCPEICTBEHHO C XMMHUEIA.

Cocransiomumu  npeaMera «XUMHS»  SBISIOTCS  6a30Bbie Kypchl —
«Opranuyeckass xumusi» 1 «O6mas u HEOpraHu4ecKass XUMHUS», OCHOBHBIM
KOMIIOHCHTOM = COACPIKAHHs KOTOPBIX SBJISIOTCS OCHOBbI 0a30BOM HayKu:
CHCTEMa 3HAaHUi M0 HEOPraHUYECKON XUMHUH (C BKIIOUEHHEM 3HAHMH U3 06 Iei
XUMHH) U OpraHUYeckoit XuMun. PopMUpoBaHIe JaHHONW CUCTEMBbI 3HAHUI npu
M3Yy4YCHUM TIpeiMeTa 00ecnevynBaeT BO3MOXKHOCTH pPACCMOTPEHUSI BCEro
MHOTr000pa3usi BEILECTB HA OCHOBE OOLIMX MOHSATHIA, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa cozmepxanus KypcoB — «Opranudeckas xumus» U «O0was u
HeOpraHuieckas Xumus» cHOPMHUPOBAHA B NPOrpamMMe M0 XHMHHU Ha OCHOBE
CHUCTEMHOTO MNOAXOJAa K H3y4YeHHI0 y4eOHOro marepuana u oOyCJIOBIIEHA
MCTOPMYECKH  OOOCHOBaHHbIM  Pa3BUTHEM  3HAHMI HA  ONPEENIEHHBIX
TCOPETUYECKUX YPOBHsAX. Tak, B Kypce OpraHuyeckoil XUMHUM BellecTBa
pacCMaTPUBAIOTCA HA YPOBHE KJIACCHYECKOH TEOPHM CTPOCHHS OpraHHuYecKuX
COCIMHEHMH, a TaKK€ Ha YPOBHE CTEPEOXMMHYECKMX M IJIEKTPOHHbBIX
NpeICTaBIeHnH O CTpoeHuH BelecTB. CBeleHus 00 H3ydaeMblx B Kypce
BCIICCTBAX JAIOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB JIO  CJIOKHBIX
OMONIOrMYeCKM AKTHBHBIX COeJMHEHHH. B Kypce OpraHM4ecKol XUMHM
MOJNYy4YalOT pa3BUTHE CHOPMUPOBAHHbIE HA YPOBHE OCHOBHOTO OOILErO
00pa3oBaHusl TepBOHAYAbHbIE [PEJACTABICHHS O XUMHUYECKOW CBSI3M,
KITaCCH(UKALIMOHHBIX TPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOWCTB BEILECTB OT
UX CTPOEHHMSI, 0 XUMHUYECKOU peaKiitH.

[lon HOBBIM yrnom 3penust B mnpeamere «Xumus» 06a30BOr0 ypOBHs
paccMaTpuBaeTCs M3Y4YCHHbIH Ha YPOBHE OCHOBHOrO 00IIero o0pa3oBaHuUs
TEOPETUYECKUH Marepuan M (aKTOJOTHYEeCKHe CBEJEHUS O BeLIeCTBaX U
XUMHUYECKO# peakuuu. Tak, B yacTHoCcTH, B Kypce «OOIuas u Heopranuyeckast
XUMHS» 00Y4alolUUMCsl TPEJOCTABIISAETCS BO3MOKHOCTh OCO3HATH 3HAYEHHUE
[IEPUOAMYECKOTO 3aKOHa ¢ OOLIETEOPETUYECKHX M METO/0JIONMYeCKHX
MO3ULHMH, TIy0XKe MOHATh UCTOPUYECKOE W3MeHeHHne (PYHKILHUH TOro 3aKoHa —
0T 00001aro1Lel 10 OOBSICHSIIONIEN U TPOrHO3ZUPYIOLLEH.

Enuvnas cucrema 3HaHMH O BakHEMIIMX BelIeCTBAX, HX COCTaBe,
CTPOEHMH, CBOMCTBAX W NPUMEHEHHM, @ TAK)KE O XMMHYECKMX peaKLMsX, UX
CYUIHOCTH M 3aKOHOMEPHOCTSX MPOTeKaHUsi JoroJjHsercs B kypcax 10 u 11
KJIaCCOB  DJIEMEHTAMM  COJICPIKAHUS, HUMEIOILUUMH KYJIbTYPOJOTHYECKUH U
NPUKITAHOW XapakTep. DTU 3HAHHSI CIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3H
XUMHH C JpYTMMHU HayKaMHM, pPAacKpblBalOT €€ poJib B I[103HABATEJIBLHONH MU
NPaKTUYECKOH JCSITENbHOCTH Hesl0BeKa, CIOCOOCTBYIOT BOCIIMTAHUIO yYBAKEHUS
K Tponeccy TBOp4ecTBa B 00JACTH TEOPUHM W IMPAKTHYECKUX TPHIOKEHHUIT
XUMHH, TIOMOTalOT BBIYCKHUKY OpPUEHTUPOBATLCA B  OOLIECTBEHHO H
JIMYHOCTHO 3HAUUMBIX MpoOJeMax, CBA3AHHBIX C XHUMHEH, KPUTHYECKH
OCMBIC/IUBATh HMH(POPMALMIO W NPUMEHATH €€ Ui [ONOJHEHUS] 3HAHWI,
PELICHUST HMHTEJUICKTYaJIbHBIX W 3KCMNEPUMEHTAJIbHBIX MCCJIe10BATEIbCKUX
3a7a4. B nenom conepxanne yueGHoro mnpeamera « XUMMs» JaHHOIO ypOBHS
M3Yy4YeHHs ~ OPDUEHTHpOBAaHO  Ha  (opMHpoBaHHE y  O0y4YalolMXcs
MHMPOBO33pPEHYECKOH OCHOBBI /ISl TIOHUMaHUs (QUIOCOPCKUX HJeil, TAKUX Kak:
MaTepuasbHOE  €JAMHCTBO  HEOPraHWYecKOro M  OpraHuyeckoro  Mupa,
00y CJIOBJIEHHOCTh CBOHCTB BELIECTB MX COCTABOM M CTPOEHUEM, [03HABAEMOCTh



MPUPOIHBIX SBJIEHUN MYyTEM DKCIIEPUMEHTA U PELICHUS] IPOTUBOPEUUH MEXIy
HOBBIMH (PaKTaMH U TEOPETUUECKUMH MPEANOChIIKAMHU, OCO3HAHHE POJIH XUMHHU
B PpEUIEHWU DKOJOrMYeCKMX npodiem, a Takxke MpodiieM cOepexeHus
JHEPreTUYECKUX PECYPCOB, CbIPbs, CO3JaHUSI HOBBIX TEXHOJIOTMH W
MaTepHuasoB.

B nnane peuieHuss 3anady BOCHMTAHUS, Pa3BUTHS W COLIMANIM3ALUH
00y4arolMXCA TNPUHATBIE NPOrPAMMON 10 XUMUH TOAXOMAbI K OMNpeIeNEeHUIO
COJEP)KaHUsl W TOCTPOEHMs TpeJMeTa NpeaycMaTpuBarT (HOPMUpPOBAHUE
YHUBEPCAIbHBIX y4eOHbIX JEHCTBUH, HMMEINIMX 0a30BOe 3HAYEHHE MJId
pa3JIMYHBIX BMJIOB JEATEJIbHOCTU: pelLleHUs NnpodseM, MOUCKa, aHalIu3a WU
00paboTkM  WHpOpPMALMM, HEOOXOAMMBIX Ui  TNPHOOPETEHUS  OMbITA
MPAKTUYECKOM M MCCIIeI0BATENbCKON NeATEbHOCTH, 3aHMMAroLled BaXKHOE
MECTO B O3HAHUHU XUMHH.

B npaktuke npenopaBaHusi XMMMM Kak Ha YpOBHE OCHOBHOIO OOLIETO
0o0pa3oBaHus, TaKk M Ha YPOBHE CpeAHero oOuero oOpa3oBaHus, IIpH
ONpeJIeNICHUH COJAEPKATENIbHON XapaKTEPUCTUKU Lesied M3y4YeHHs MNpeaMeTa
HarpaBjIeHUEM TMEPBOCTENEHHONW 3HAYMMOCTH TPAAMLMOHHO MPH3HAETCS
(GopmMHpoBaHMEe OCHOB XWUMHYECKOH Haykh Kak o00JacTH COBPEMEHHOIO
€CTEeCTBO3HAHMS, IPAKTUUYECKOW JEeATeIbHOCTH YeJloBeKa M KaK OJHOI0 W3
KOMIIOHEHTOB MMPOBOH KyJbTypbl. C METOIMYECKOH TOYKH 3pEHHs TaKOM
MOAXOA K OIpPENEJEHUI0 Lejed U3ydyeHUsl TNpeaMeTa sBISETCS BIIOJIHE
OTpaB/IaHHbBIM.

CornacHo naHHOW TOYKE 3pEeHUs TJIaBHBIMU LIEJISIMH W3Y4YEeHHs NpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) saBnsirores:

e (opMHpOBaHHE CHUCTEMbl XUMHMUYECKMX 3HAHWM Kak BaKHEHIei
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE
KOTOpPOM Jle’KaT KIItOUYeBble TMOHSTHS, (yHIaMeHTaJIbHbIE 3aKOHbI U
TEOPUM XMMHH, OCBOEHUE S$3blKa HAyKHU, YCBOEHHE M IOHHUMaHUE
CYUIHOCTH JOCTYNHBIX 0000LIEHHH MHPOBO33pPEHYECKOT0 XapakTepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTHUS U CTAHOBJIEHHUS;

e (QopmupoBaHME M pa3BUTHE TMPEJACTABICHUHA O Hay4YHBIX METOAAX
MO3HAHWS BELIECTB M XMMMUUYECKUX peakiuid, HeOOXOIAMMBIX s
NMPUOOpPETEHUsI yMEHUH OpUEHTHUPOBATbCS B MHpE BEUIECTB U
XMUMHYECKUX SABJIEHHH, UMEIOILIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MOBCEIHEBHOM JKU3HU;

e pasBUTHE YMEHMH W  CHOCOOOB  JIeATENILHOCTH, CBSI3aHHBIX C
HaOmoxeHueM U OOBSCHEHMEM  XMMHYECKOrO  JKCIEepHMMEHTa,
coOI01eHUeM MpaBuIl 6€30MacHOro oOpallleHHsl ¢ BELECTBAMM.

Hapsany c¢ ostum, coaepxkatesibHas XapaKTepuCTHKa Iejled W 3amad
U3Y4YCHHS TIpeMETa B MPOrpaMMe MO0 XMMHUHU YTOUHEHA M CKOPPEKTHpPOBaHA B
COOTBETCTBUM C HOBBIMU TPUOPUTETAMH B CHCTEME CpEAHEro OOLIEero
oOpaszoBaHusi. CerofHsi B NpernoJiaBaHui XUMUKM B OOJIbLIEN CTENEHU OTHAETCS
MPEeINOYTeHHe  NPAKTUYECKOW  KOMIIOHEHTE  COJAepKaHWs  O0y4eHus,
OPHEHTHPOBAHHOMW HA IMOJArOTOBKY BBINYCKHHUKAa 0011e00pa30BaTeIbHOM
OpraHu3aluH, BJAJCIOLIEro He Ha0opoM 3HaHUH, a (YHKIMOHAIBHOM
rPaMOTHOCTBIO, TO €CTh CNIOCOOAMHU U YMEHUSIMU aKTUBHOTO MOJIyYeHUs] 3HAaHUH
¥ IPUMEHEHHS UX B PEAJIbHOM KU3HHU JUIs PELeHHUs MPaKTHYECKUX 3a/1a4.

B cBa3u ¢ oTuM mpu u3ydeHuM npeaMera «XHUMHUS» JIOMHHHPYIOLIEE
3Ha4YE€HUE NPUOOPETAIOT TaKue LEeIU U 3a1aul, KakK:

ajantauus oOydarolIMXcs K YCJIOBUSIM JMHAMHYHO Pa3BMBAOLIErOCs
MHUpa, (OPMUPOBAHME HMHTEIEKTYabHO pa3BUTOW JIMUHOCTH, T'OTOBOM K



caMo0o0Opa30BaHHIO, _ COTpY/JHMYeCTBY, CaMOCTOSITEJILHOMY IIPUHATHIO
T'PaMOTHBIX PCIICHHH B KOHKPETHBIX JXM3HEHHBIX CHUTYalUsIX, CBA3aHHBIX C
BEUICCTBAMH U UX NMPUMEHEHUEM;

(opmupoBaHHE Y O0OyHalOUMXCSH  KIHOYEBBIX HABBIKOB (KJTHOYeBBIX
KOMIIETEHLUH), MMEIOLIMX YHHUBEPCANbHOE 3HAYEHUE JUISi PasiMUYHBIX BHIOB
ACATCILHOCTH:  DEUIEHUs  NpoOsieM, [OMCKa, aHaiW3a U 06paboTKH
MHOPMALMHK, HEOOXOLMMBIX /Ul NPHOOPETeHMs  OMbITa JesATeIbHOCTH,
KOTOpasi 3aHUMAET BaXKHOE MECTO B NO3HAHWUM XMMMHU, a TAKKE JUIS OLEHKH C
TMO3MLMH  SKOJIOTMYECKOH 0e30MacHOCTH  XapakTepa BIHsAHMS BELIECTB W
XUMHYECKHUX MPOLIECCOB HA OPTraHM3M HeJI0BeKa U HPHPOIHYIO CPejLy;

Pa3BUTHE TO3HABATEJILHBIX UHTEPECOB, UHTEIEKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH O0YyYaIOIMXCsA: CMOCOOHOCTH CaMOCTOATELHO npuoOpeTaTh
HOBBIC 3HAHHS MO0 XMMHMU B COOTBETCTBMH C KU3HEHHBIMH MOTPEOHOCTIMHU,
MCII0JIb30BaThb COBPEMEHHbIE WH(MOPMALIMOHHLIE TEXHOJOIMM JUISl TOHUCKA U
aHanu3a y4eOHOM M HAay4HO-NOMYJSPHONW HMHQOPMALMH  XMMUUYECKOTO
COZIepIKaHMS,;

GopmupoBaHHe ¥ pasBuTHE y OOYYAIOLIMXCS ACCOLMATMBHOIO M
JIOTUYECKOrO  MBILIICHHMS, HAOIOIAaTebHOCTH, COOPAHHOCTH, AKKYpaTHOCTH,
KOTOpbIe OCOOEHHO HEOOXOMMMBI, B YACTHOCTH, [PH [IAHUPOBAHHH M
NIPOBEJICHUH XUMHUYECKOTIO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4aroluxcs yOeKAEHHOCTH B 'yMaHUCTHYECKOM
HalpaBJIE€HHOCTH XUMUH, €€ BAXHOU POJIM B PELICHUU MI00aIbHBIX MPobieM
pallHOHAJIBHOIO NPUPOJIONONIL30BAHMS, MONOIHEHHS IHEPreTUYECKUX PECYPCOB
U COXpaHEHUsI MPHUPOJHOIO  PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH
OEpeKHOrO0  OTHOWIGHWS K [PUPOJE M CBOEMY 3J0POBbIO, a TaKikKe
NPUOOPETEHUsI OMNbITA MCIHONBL30BAHUS [IOJNYYEHHBIX 3HAHUH JUIS TIPHHSATHS
'PaMOTHBIX PEIICHUH B CUTYyaLUsIX, CBSI3aHHBIX C XUMHUYECKUMU SIBICHUSIMH.

B yuebHOM nnane cpenmero obuiero oOpas3oBaHus npeaMer «XUMUs»
0a30BOro ypoBHS BXOJMT B COCTaB MpeAMeTHOH obOnacth «EcTecTBeHHO-
Hay4YHbI€ MTPEMEThI».

OO0uiee 4MCIO 4acoB, OTBEAEHHBIX AJS M3YyUYeHMUS XUMHH, HA 0a30BOM
YPOBHE cpeqiHero obiero oopasoBanusi, coctabisier 68 uacos: B 10 kiacce — 34
yaca (1 wac B Hememo), B 11 kimacce — 34 waca (I wac B Hezmemo).



COAEPKXAHUE OBYYEHMUSI
10 KJIACC
OPI'AHUYECKAS XUMMUSI

Teopernyeckne OCHOBbI OPraHHYe€CKON XHMHH

[IpenmeT oprannyeckoii XMMUK: e€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUCHHE
B [IOJIyY€HUM HOBbBIX BELIECTB M MaTepHalloB. Teopus CTpPOEHUs OpraHUYeCcKUX
coenuHeHudi A. M. bytnepopa, €€ ocHOBHble mnosnoxeHus. CTPyKTypHbIe
(Gopmynbl opraHuueckux BellecTB. ['omonorus, nuzomepus. XUMUUECcKas CBS3b
B OPraHUYeCKUX COCJIMHEHUSIX — OJIMHAPHbBIC U KPAaTHbIE CBS3H.

[IpencraBnenue 0 KJ1accupUKauuu OpraHUYeCcKUX BELIECTB.
HomeHkiiaTypa opranuyeckux coe/IMHeHUH (CUcTeMaTHuecKas) ¥ TPUBUAJIbHbIE
Ha3BaHWs BaXHEHLIUX IIPEACTaBUTENEH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCIepUMeHTallbHbIE METO/Ibl M3y4YeHHs BELIECTB WM WX MpeBpalleHuil:
O3HaKOMJIEHHE ¢ 00pa3sluaMM OpraHMYeCKUX BEIIECTB M MaTepHajlaMd Ha HX
OCHOBE, MOJICJIMPOBAHHWE MOJIEKYJl OpPraHUYEeCKUX BEIUECTB, HAONIOLEHUE WU
ONMCaHWe JIEMOHCTPALMOHHBIX OIBITOB I10 MPEBPAIIEHUI OpPraHUuYECKUX
BEILIECTB NMPH HarpeBaHUH (IUl1aBlieHUe, 00yIIIMBaHUE U TOpEeHuUe).

YrieBoaopoabi

AJIKaHBl: COCTaB W CTPOEHME, TOMOJIOTHUECKHI psii. MeTaH W 3TaH —
MPOCTEUIINE TPEACTABUTENN ANKaHOB: (U3MUYECKHEe M XMMHMUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs W TOpeHMs), HAXOXKAECHHWE B TPHPOJE, TMOJyYeHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJIOTMYECKUH psil. DTHIIEH ¥ NPOINUIIEH
— MPOCTEUIINE NPEJACTABUTENIN AJIKEHOB: (PU3MUEeCKHe U XUMHYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJIOPEHUPOBAHMS, THApPATALlUM, OKHUCJIEHUS W
MOJUMEPHU3ALIMK ), [T0JTyYeHHE U NIPUMEHEHHE.

Anxanuensl: OyraaueHn-1,3 u metunOyranuen-1,3: ctpoenue, BaxkHeifime
XUMHUYECKHE CBOMCTBA (peakuus MOJIUMEPU3ALINM ). [lony4yenue
CHHTETHYECKOrO Kayuyka U pe3uHbl.

AJIKHHBI:  COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psiI.
AleThNieH — nNpocTeHIIMi NpejacTaBUTelb alKMHOB: COCTaB, CTPOEHHE,
(usuveckne M XMMMYeCKMe  CBOMcTBAa  (peakUMd  TMIAPUPOBAHMS,
rajoreHUpOBaHus, I'MAPATALIM1, TOPEHHUS ), IOJYyUEHUE U IPUMEHEHHE.

Apensl. benson: cocras, cTpoeHue, Gpuznyeckne ¥ XMMUYECKUE CBOMCTBA
(peakuMu rajoOreHMpoBaHMs M HUTPOBAHUSI), TMOJy4eHHE W NpPHUMEHEHHE.
Tonyon: cocmas, cmpoenue, usuveckue u xumuueckue ceolcmea (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUA), NONYYeHUe U npumeHenue. TOKCUYHOCTH
apeHOB. | 'eHeTHUecKast CBA3b MEXK/Y YIJIEBOJIOPOJAMH, MPUHAIIEKALUMU K
Pa3JIMYHBIM KJlacCaM.

[TpupoaHbie MCTOYHMKH yrieBoaopoaoB. [IpUpoaHbIii ra3 W MOMyTHBIE
HepTsHble Ta3bl. Hedth v €€ npoucxoxnenue. CriocoOsl nepepaboTku HedTH:
MepPeroHKa, KpEeKUHI (TePMMYECKMH, KaTaJUTHYeCKHUi), Muposu3. [IpoaykTel
nepepaboTku HepTH, HMX MNpPUMEHEHHe B IMPOMBILUIEHHOCTH W B  OBITY.
KameHHbIH yrojib U NpOAyKThI ero rnepepadboTKy.

JKCIEpUMEHTallbHbIE METO/bl W3YUeHHUs BEIIECTB M MX IpeBpallleHHit:
O3HaKOMJIEHHE ¢ o0pa3suamM IJ1acTMacC, KaydyKOB M Pe3WHbI, KOJJIEKLMU
«Hedpte» 1 «VYronaby, MoznenupoBaHHe MOJEKYJ  yIJe€BOJOPOAOB U



FaIOTCHONPOU3BOAHBIX, MPOBEJCHHE MPAKTUYECKOH _paboThl: MOTydeHHe
OTUJICHA U U3YYEHUE ero CBOMUCTB.

PacuétHeble 3amaun.

BblUCIeHUsT MO0 ypaBHEHMIO XHMHYECKOi peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOIHOIO BELIeCTBA HWJIM IPOJAYKTAa peaKlMM [0 H3BECTHBIM
Macce, 00bEMY, KONMYECTBY OJHOIO M3 MCXOHBIX BELIECTB HIIH POAYKTOB
peaxkuun).

Kucnopoaconep:kaummue oprannueckue coenuenus

IIpenenbuble onHOaTtOMHble CHUPTHL. MeTaHOA M STaHOI: CTpOeHHE,
Gu3nueckue M XMMHUYECKHe CBOWCTBA (pPeakuuMu C aKTHBHBIMH MeTajljlaMHu,
lajlOr€HOBO/IOPOIaMH, TOpeHHe), MpUMeHeHne. BojaopojHble CBA3M MekKIy
MOJIEKyIaMu CIIMPTOB. JleliCTBUE METaHOIa U 9TaHOJIa HA OPraHU3M YeJloBeKa.

MHoroaromMHble  CUPTBI.  DTUNEHIJIMKOIL U FJIMLEPUH:  CTPOEHME,
(pU3MYecKHe M XHUMHYECKME CBOICTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMMU
METAJITaMU, Ka4€CTBEHHAsi peakiMsi Ha MHOrOaTOMHbIe CcriupThl). JlelicTBUe Ha
OpraHusM uenoBeka. [IpumeHeHue riuMuepuHa U STHICHTIMKOJIS.

DeHoJI: CTPOEHHE MOJNIEKYJIbl, (U3MYECKHe ¥ XHMHYECKME CBOJCTBA.
Tokcuynocts denona. [pumenenue denoia.

Anbaeruaibl U kemonwvl. Dopmanbueruy, aueTanbaer: CTpOeHHUE,
(hu3Myeckyre M XMMUYECKHE CBOMCTBA (peaKiii OKHCIeHUs 1 BOCCTAHOBJIEHMUS,
Ka4yeCTBCHHbIC PEAKLMH ), IOJy4YeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE Mpe/iesibHble KapOOHOBbIE KHCIIOTHI. MypaBbuHas wu
YKCYCHast KMCJIOTBI: CTPOCHHUE, (M3MYECKUe U XUMHUECKHE CBOICTBA (CBOHCTBA,
obwe ans  Knacca KMUCIOT, peakuus dTepuduKanm), NoJIy4eHue |
npuMeHeHue. CTeapuHoBas U ONIEMHOBAsI KUCJIOThI KAK MPECTABUTEIN BBICIIMX
KapOOHOBBIX KHCIOT. Mpbia Kak CONM BBICIIMX KAPOOHOBBIX KHCIOT, HX
MoOlOlIIee 1eUCTBHE.

Cnoxuple >QUPbl Kak MpPOM3BOJHbIE KAPOOHOBBIX KHCIIOT. ['vaponuz
CNOXKHBIX  3¢upoB. Kupwl. T'maponus  skupos. [lpumenenwue YKUPOB.
buonoruueckas posib )KupoB.

YrieBoipl:  cocTaB, KJIAaCCH(PUKALMS  YIIEBOJOB (MOHO-, Jd- W
nojucaxapuisl). ['okoza — mpocTeliiuii  MOHOCaxapuI: 0COOGEHHOCTH
CTPOCHUS MOJIEKYJIbl, PU3UUECKHE U XUMUYECKHE CBONCTBA (B3aUMOIEHCTBHE C
ruzipoxcuiom meau(ll), okucnenne aMyMuadHbIM pacTBOpoM okcuza cepeGpa(l),
BOCCTAHOBJICHHE, OPOKEHHUE IIIIOKO3BI), HAXOKAEHHE B NPUPOJIE, NPUMEHEHHE,
Ouonoruyeckas poisb. Porocunres. GpykTo3a Kax HU30Mep TIJIFOKO3bI.

Kpaxma 1 uesos03a kak npupotble nojinmepsl. CTpoeHue Kpaxmasa u
LeIoNo3bl. DU3MYECKHE W XHUMMUYECKHe CBOMCTBA Kpaxmana (IHposus,
Kaue€CTBEHHAasl peakLusi C UOJIOM).

OKCIepUMEHTalIbHbIE METO/Ibl W3YyYEeHHsl BELIeCTB M MX [peBpalLECHUN:
MpoBe/ieHHe, HAOMOJAEHHE H ONHCAHNEe IEMOHCTPALMOHHBIX OMBITOB: FOPEHHE
CIUPTOB, KaYE€CTBEHHbIC PEAKLUMH OJHOATOMHBIX CIIUPTOB (OKUCIEHHE 3TaHOJa
okcuaom meau(Il)), MHOroaTOMHbBIX CHMPTOB (B3aUMOJEHCTBHE rIMLEepUHa ¢
ruapoxcuoM meau(Il)), anbaerugoB (okucieHHe aMMHAYHBIM pacTBOpOM
okeuza cepebpa(l) u rugpoxcumom menu(ll), BlaumonelcTsue Kpaxmajia ¢

MOJIOM), MpOBEe/ICHUE TPAKTHYECKOH paboThi: CBOWCTBAa pacTBOpa YKCYCHOMH
KHUCJIOTHI.

PacuérHble 3agaun.
Bbrauciienns no ypaBHeHMIO XMMHUECKOH peakiuu (Macchl, 00béMa,
KOJTM4ECTBA HCXOJIHOTO BELIeCTBA HJIM [MPOJYKTa peakiuu [0 H3BECTHBbIM




macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJIHBIX BELIECTB WM MPOLYKTOB
pPEaAKLIUK).

A3zoTcoiepKalliie opranudeckue CoeIuHeHMS..

AMHUHOKHCIOTBl  KaKk  aM(OTepHble  OpraHM4YeCKHe  COeIUHEHHUSI.
Dusnyeckre U XMMHUYECKME CBOMCTBA aMHHOKUCJIOT (Ha NMpUMeEpe IVIMIMHA).
buonoruyeckoe 3HaueHue aMUHOKUCIOT. [lernTu b,

benku kak NpupojHble BHICOKOMONEKYNSAPHbIE coeqrHeHus. [lepBuunas,
BTOpPHYHAsi U TPeTU4YHAs CTPyKTypa OesikoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TMIPOJIN3, JE€HATypals, KaYeCTBeHHbIe peaKLUy Ha OeJIKH.

ODKCIepUMEHTAlIbHBIE METOJIbl M3y4YEeHUs! BEILECTB W MX MNpeBpalleHHi:
HaOJIIO/IEHHE ¥ ONMCaHWE JIEMOHCTPALIMOHHBIX OIBITOB: JEHATYpaLs OeJKOB
[pH HArpeBaHUU, LIBETHbIE peaKiiuu OeNIKOB.

BbicokomMouieky isipublie coeTMHEHHSE

OcCHOBHBIE ~ TMOHATHS ~ XUMHUM  BBICOKOMOJIEKYJISIDHBIX — COEJUHEHMI:
MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENEeHb MOJMMEpPHU3alluH, CpeaHss
MoJieKysisipHast Macca. OCHOBHBbIE METO/bl CHHTE3a BBICOKOMOIEKYJISPHBIX
COeJIMHEHUH — MoJMMepHr3alurs U MOJUKOHIeH CaLMs.

DKCIEpUMEHTAlIbHBIE METOJbl M3yUeHMsl BEIECTB M WX IpeBpalleHuil:

O3HAKOMIJIEHUE C 06pa3uaM14 IMNPUPOAHBLIX W HCKYCCTBEHHBIX BOJIOKOH,
J1acTMacce, KaydyKosB.

MexnpeaMeTHble CBSI3H.

Peanusaums MexnpeaMeTHbIX CBsi3eld NPUH  HM3y4EHHH OPraHUYecKoi
xumMun B 10 Kjacce OCYLIECTBISIETCS Yepe3 MCIOJb30BaHME KakK OOIIUX
€CTECTBEHHO-HAYYHbIX TOHSTUH, TaK W TMOHATHH, SABJISIOLIUXCS CHUCTEMHBIMH
JUISL OTJIEIbHBIX MTPEJAMETOB €CTeCTBEHHO-HAYYHOr0 IIUKJIA.

OOuue ecTecTBEHHO-HayuHbIe TOHSTHs: SIBJIE€HHE, Hay4HbIi (akT,
FUMNOTe3a, 3aKOH, TEOpHs, aHallu3, CHHTe3, Kjaccu(UKalus, MePHOIUYHOCTD,
HabJItoIeHUEe, U3MEepeHHe, SKCIIEPUMEHT, MOJIEJIMPOBaHHE.

®usmka: Marepusi, OSHEpPrus, Macca, aroM, O3JEKTPOH, MOJEKya,
SHEPreTUYECKUH YPOBEHb, BEIIECTBO, TeJO, O0BEM, arperarHoe COCTOSHUE
BELIECTBA, PU3NYECKUE BEIMUYHHbI U €TMHULIBI UX U3MEPEHUSI.

buosiorus: knerka, opranusm, 6uocdepa, oOMeH BEIECTB B OpraHU3Me,
porocuHTe3, GMOJOrMYECKH aKTHBHBbIC BelecTBa (OENKH, YIJIeBOBI, KUPBI,
(hepmeHTbI).

['eorpadus: MuHepanbl, TrOpHbIe TOPOJbBI, MOJE3HbIE HCKOMaeMbIe,
TOIUIMBO, PECYPCHI.

Texnonorus: nuieBble MPOIYKTbl, OCHOBbI PAaLMOHAIBHOIO MMUTAHMS,
MOIOLIME CPE/ICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE Mpernaparhl, MaTepUaibl
U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIUASI U HEOPTAHUYECKASI XUMUSA

Teopernyeckue OCHOBbI XHMHH

XuUMHYeCKui dsieMeHT. AToM. Spo aroma, HM30TOMbL. JNeKTPOHHAs
000s104Ka. DHepreTuyeckKre YpoBHH, NOypOBHH. ATOMHbIE OPOUTANH, S-, p-, d-
31eMeHTbl. OCOOEHHOCTH pacnpe/ie/leHusi JIeKTPOHOB 110 OPOMTAJSIM B aTOMax
DJIEMEHTOB NEPBbIX YETHIPEX MEPHOI0B. DIEKTPOHHAST KOHPHUTYpaLMsi aTOMOB.

[lepuonuueckuii  3akon u Ilepuoauueckas cuUcTeMa XUMHUYECKHX
onemeHToB  JI. M. MenneneeBa. CBsi3b MEepUOIUYECKOrO 3aKOHA W



[lepronuyeckoil CHCTEMBI XHMHUECKUX SIEMEHTOR . WU. Mengeneesa c¢
COBPEMEHHOW TeopUel CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH  U3MEHEHHS
CBOHCTB XMMHMYECKHX 3JIEMEHTOB M 0Opa3zyeMbiX MMH MPOCTBIX U CJIOXKHBIX
BCLICCTB M0 rpynmnam M MepuojaM. 3HauyeHWe MePUOJMYECKOro 3aKoHa B
Pa3BUTUHU HAYKH.

Crpoenne BemectBa. Xumuueckas CBs3b. Bujbl XMMHYECKOH CBS3M
(KOBaJIeHTHas HETOJspHAs W NONSPHAs, HOHHAs, MeTajuindecKkas). MexaHnu3mbl
00pa3oBaHUsl KOBAJIEHTHONH XHUMHYECKOH CBSI3M (OOMEHHbBIH W JIOHOpHO-
aKUENTOpHLINH). BonoponHas c¢Bsizb. BajeHTHOCTS. JNEeKTPOOTPHUIATENLHOCTb.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.

BeiectBa  MoseKkynsipHOro M HeMOJIeKYISIPHOro CTpOEHHUs. 3aKoH
MIOCTOSIHCTBA ~ COCTaBa  BelleCTBA. TWUNbl  KPUCTANIMYECKMX  PELISTOK.
3aBHCHMOCTD CBOMCTBA BELECTB OT TUMA KPUCTAILTHYECKOI pEeETKH.

[lonsitne o aucnepcHbix cucteMax. MICTHHHbBIE W KOJIOMIHbBIE pacTBOPBI.
Maccosas nons BeliecTBa B pacTBope.

Knaccuduxaius HEOpPraHUYeCcKUX COEIMHEHUH. Homenknatypa
HEOPraHWYECKUX BeLIECTB. ['eHeTHueckass CBs3b HEOPraHMYECKUX BeILEeCTB,
NPUHAMIEKAIIMUX K PA3IMYHBIM KJIACCAM.

Xumuyeckasi peakuus. Knaccudukanuss XUMHYECKHX peakuuidi B
HEOPraHM4YeCKOH W OPraHu4ecKoil XUMHH. 3aKOH COXpaHEHMS] MAcChl BEIIECTB,
3aKOH COXpaHEHWs U MPEBPALICHUs SHEPTUH [TPU XUMHUUECKHX peaKIUsX.

CKOpocTh  peakumu, e€ 3aBUCMMOCTb OT  pasH4HBIX (akTOpoB.
OOparumble peakund. XUMHYECKOEe paBHOBECHE. dakTopbl, BAMSIOILIKE Ha
COCTOAHHUE XUMHUYecKoro paBHosecus. [ Ipunuun Jle llarense.

OnextponuThueckas auccouuanus. CHibHble W clabble JJIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BELIECTB: KUC/as, HeHTPasbHas, LIENOUHas.

OKuCIUTeIbHO-BOCCTAHOBUTENbHbIE PEaKIIHH.

OKCMepUMEHTANlbHbIE METO/Ibl M3y4YeHHs BELIeCTB M HX MpeBpalleHHil:
AemoHcTpauust Tabnui «llepuoanyeckas cucrema XMMUYECKMX 3J1eMEHTOB JI.
W. Menzeneesay, usyuenne Mojesel KpUCTAIIMYECKHX PELIETOK, HABIIOAeHHEe
M OMNHCaHWe JEMOHCTPAUMOHHBIX W J1aOOPATOPHBIX OIBITOB (pa3okeHue
epokcHaa BOAOPOAA B MPUCYTCTBMM Karajiu3aTopa, ONpe/esieHHe Cpejibl
pacTBOPOB BEILECTB C MOMOLIbIO YHMBEPCAIbHOIO MHAMKATOPA, PeaKLUU
MOHHOTO OOMEHa), NpoBeAeHHe MPaKTHUeCKOH paboThl «BiiusHue pa3IMyYHbIX
(GaKTOpOB Ha CKOPOCTH XUMHUYECKON PeaKL1i».

PacuérHbie 3anaun.

Pacuérel 1no ypaBHeHMSM XUMHYECKHX peaKLUuil, B TOM 4YHcIle
TEPMOXUMHUYECKUE PACUETHI, PaCU€Thl C UCIOJIb30BAHUEM [OHSTHUS «MaccoBasi
J10JIsl BELLIECTBAY.

Heoprannuyeckas xumus

Hemerannel.  Ilonoxenue Hemerannos B I[lepuopmdeckoii cucreme
XUMHAYECKUX d71eMeHTOB [I. Y. MenzeneeBa 1 0cOOEHHOCTH CTPOEHHUSI ATOMOB.
du3nyecKre CBOHCTBA HEMETAIOB. AJIOTPOINMS HEMETAILIOB (Ha mpumepe
KUcnoposa, cepsl, pochopa u yriepona).

XHUMHYECKHE CBOHCTBA BaKHEHIIMX HEMETAIIOB (IaJlOreHOB, Cepbl, a30Ta,
docopa,  yrmepona M KpeMHMs) M MX  COGAMHEHHH  (OKCHIOB,
KHCJIOPOJCOACPIKAILMX KHCJIOT, BOAOPOAHBIX COMHEHUN ).

[IprMeHeHne BaKHEHILIMX HEMETAIIIOB U UX COeIMHEHHIA.

Mertannbl. [Tonoxenne merasnios B [leproauueckoii cHCTEMe XUMHUYECKHX
onementoB  JI. WM. MenneneeBa. OcCOGEHHOCTH —CTpOEHHs 3NEKTPOHHBIX



obosoyex atoMoB MeTauoB. O0iMe Gusnueckue cBolictsa MetaioB. CrijiaBbl
METAJIJIOB. JIEKTPOXUMUUYECKUH PsiJl HANIPSHKEHH I METaJIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIUX METANJIOB (HATPUM, KaJUM, KalbLuUi,
MarHuu, aTlOMUHUM, IIMHK, XPOM, JKeJI€30, MeJIb) U UX COEeIMHEHU.

Obuue cnocoOwl nonyuenust MeTaioB. [IpuMeHeHe MeTaIOB B OBITY U
TEXHHUKE.

OKCIepUMEHTAlIbHbIE METO/Ibl M3yUeHMsl BELIECTB M WX IpeBpalLleHHIA:
H3ydeHUe KosleKunu «MeTtaibl W criaBeh», 00pa3lioB HEMETA/LIOB, PEllEHHE
DKCMIEPUMEHTAIbHBIX 3ajay, HaOJI0JeHUe U OMNKHCaHUe JAEMOHCTPALIMOHHBIX U
1abopaTOPHBIX ~ ONBITOB  (B3aWMOJEHCTBHE  THAPOKCHIA  ATIOMMHHUS  C
pacTBOpamMH KHCIIOT M IIeJ0Yel, KayeCTBEHHbIe peakIMH Ha KaTHOHBI
METAJIJIOB).

PacuéTHble 3amaun.

Pacuétbl Macchl BewiecTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIHUYECTBY
BELECTBA, Macce WM 00BbEMY OJIHOIO W3 YYacCTBYIOIIMX B PeakLMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KONMYECTBA BEIIECTBA) MPOAYKTOB pEAKLMHU, €CIIH
OJIHO W3 BELLECTB UMEET MPUMECH.

XHMHS ¥ )KH3Hb

Ponb xuMuu B o0ecnieueHUM KOJTOMMUECKOM, IHEPreTUYECKON U MULLEBOM
0e30macHOCTH, pa3BUTUU MeIUUMHBL. [loOHSTHE 0 HayYHBIX MeTOAaX MO3HAHUS
BEUIECTB U XUMHYECKUX PeaKLuii.

[lpencraBnenus 00 oOWMX HAy4YHBIX TMPHHLKIAX [POMBIIIIEHHOTO
MOJIy4YEHUS] BAXKHEHIIIUX BEILIECTB.

Yenosek B Mupe BelleCTB M MaTepUallOB: BaXKHEHINIHE CTPOUTEIbHbIE
Marepuaibl, KOHCTPYKUMOHHBbIE MaTepuallbl, KpacKH, CTEKJIO, KepaMHKa,
MarepHabl Ui 3JIEKTPOHUKH, HAHOMAaTepHallbl, OPraHUYeCcKre U MUHEPaJIbHbIE
yno0peHus.

XHMHs W 30pOBBE YeJlOBEKa: MpaBUia MCTOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, IpaBuja 0e3011acHOr0 MCIOJIb30BaHUS MpPEenaparoB ObITOBOM
XHMHH B TTOBCEIHEBHOM JKU3HU.

MexrnpeaMeTHble CBsI3H.

Peanuzanms  MeXIpeAMeTHbIX CBsS3ed TMpU  U3ydeHWH OOmed U
HEOpraHu4YecKol XuMuM B 11 Kilacce OCylIeCTBISIETCS Yepe3 HMCIOJIb30BaHUE
KaK OOLIMX eCTeCTBeHHO-HAYYHbIX MOHSITHM, TaK W TMOHSATUM, SBISIOMIAXCS
CUCTEMHBIMH JUIsl OTJEJIBHbBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTr'O LIUKIIA.

OO6uine ecTecTBEHHO-HAYUYHbIE MOHATHS: HAYYHBIH (aKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaJIMu3, CHHTE3, Kilaccu(UKaIMs, NEePUOAMYHOCTh, HaOIIONEHHUE,
SKCIEPUMEHT, MOJIeJIUpOBaHUE, U3MEPEHUE, SIBJIEHHE.

®usuka: marepus, SHeprus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH,
MOH, W30TOIN, PaJMOaKTUBHOCTb, MOJIEKYJla, JHEPreTUYeCKHi YpOBEHb,
BEIECTBO, TeNO, OOBEM, arperaTHOe COCTOSIHME BeILECTBa, (U3UUECKHUE
BEJIMYMHBI U €IMHULbI UX U3MEPEHHUSs, CKOPOCTh.

buonorus: knerka, opranusm, osKkocuctema, Ouocdepa, Makpo- u
MUKPO3JIEMEHTBI, BATAMMHbI, OOMEH BEILeCTB B OpraHU3Me.

['eorpadusa: MuHepanbl, TrOpHbIe TMOpPOJbI, IOJE3HbIE HCKONAeMbIe,
TOTIMBO, PECYPCHI.

TexHonorus: XUMHNYECKas [TPOMBILIJICHHOCTBD, METaJl1yprus,
IMMPOU3BOACTBO CTPOUTEJIbHBIX MaT€pruallion, CEJIbCKOXO3SIMCTBEHHOE
I[NpOU3BOACTBO, IMUIICBas I[MPOMBIILIJICHHOCTD, (i)apMaHeBTH‘ICCKaSI

IIPOMBIIIJICHHOCTD, MPOU3BOACTBO KOCMETHYECKHUX IpernapaTos, [TPOU3BOACTBO



KOHCTPYKIHMOHHBIX MaTepualios, SJIEKTPOHHas [TPOMBILLUJIEHHOCTb,
HaHOTCXHOJIOTUH.



[NTAHMPYEMBIE PE3VJIbTATbl OCBOEHMA TTIPOIT'PAMMBI 10
XUMHMM  HA  BA3OBOM  YPOBHE  CPEJJHEI'O  OBILEIO
OBPA30OBAHHMA

JIMUHOCTHBIE PE3YJIbTATHI

OIroC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHS
00y4aloUMMHCS TIPOrpaMM  CpefiHero o0uero o0pa3oBaHUsl (JMYHOCTHBIM,
MeTanpeJMeTHbBIM U IpeaAMeTHbIM). HaydHo-MeToauyeckoil OCHOBOU s
pa3pabOTKH MJIaHUPYEMBIX Pe3yJIbTaTOB OCBOEHHsSI POrPAMM CPEIHErO OOILEro
00pa3oBaHUs SABISIETCS CUCTEMHO-AESITEIEHOCTHBIN MOAXO/.

B cOOTBETCTBHUM € CHUCTEMHO-IEATENILHOCTHBIM TOJXOMOM B CTPYKType
JIMYHOCTHBIX Pe3yJbTaTOB OCBOEHMs NpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro
o0u1ero o6pa3oBaHMs BbIIENICHbI CIIEIYIOLIHE COCTABIISIOLINE:

OCO3HaHHE 00YYalOLIMMUCS POCCUMCKOM TpakJaHCKON WIEHTHUYHOCTU —
FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATELHOCTH U CaMOOTIpeIeTIEHHIO;

HaJIMYMe MOTUBALIMU K O0YUEHMUIO;

LieJIeHANpaB/IeHHOE pa3BUTHE BHYTPEHHUX YOEXKIECHUM JIMYHOCTH Ha
OCHOBE KJIOYEBBIX LIEHHOCTEH M HCTOPUYECKMX TpaaulMidi 0a30BOH Hayku
XUMUU;

FOTOBHOCTh U CIOCOOHOCTb 00YYarOLIMXCSl PYKOBOACTBOBATLCS B CBOEH
NeSATEIbBHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYILIMMH LIEJIOCTHOM
CUCTEME XMMUYECKOro 00pa3oBaHusl;

Hajli4uie TPaBOCO3HAHMS IKOJOIMYECKOHW KYyJbTYpbl M CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KHU3HEHHbIE TUIaHbI.

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHUS MpeaMeTa «XHMHs» JOCTUTalTCs B
€IMHCTBE Y4YeOHOM W BOCHUTATENbHOW MESTEIBbHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JlyXOBHO-HPaBCTBEHHBIMU
LCHHOCTSIMH W HJi€allaMi POCCUMCKOr0 IpakIaHCKOro 001IeCTBa, MPUHSATHIMH B
0011ecTBE HOPMaMHU W NIPaBUIAMU TIOBEJICHHS!, CIOCOOCTBYIOIIMMH MPOLIECCaM
CaMOTIO3HaHUs, CaMOpPa3BUTUSI W HPABCTBEHHOI'O CTAHOBIIEHUS JIMYHOCTH
00y4YaroMxcs.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHHs INpeamera «XHUMHs» OTPaXkaroT
COpMMPOBAHHOCTL OMbBITA MO3HABATEIBHOM W NPAKTHUECKOW AeSTEeIbHOCTH
00y4YaloLIMXCS TIO peaiu3alii MPUHSTHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpakaaHCcKOro BOCIIUTAHHS

OCO3HaHMs  OOYy4YalOLIMMMCS  CBOMX  KOHCTUTYLMOHHBIX [paB U
00s13aHHOCTEH, yBaKEHUS K 3aKOHY U NPABOMOPAIKY;

MPeACTaBICHUs O COLMAIbHLIX HOPMaxX M TMpaBUaX MEKJIMYHOCTHBIX
OTHOLLEHUH B KOJIJIEKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKON JE€SATETbHOCTH MNpPH CO3JaHUU
y4€OHBIX MPOEKTOB, PELICHUH yueOHbIX W MO3HAaBATENbHbIX 33/a4, BbITOJHEHHH
XUMHUUYECKUX IKCIEPUMEHTOB;

CMOCOOHOCTH MOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY W
aApryMeHTBI JIPDYTMX [PU aHAJIU3€ Pa3/IMYHbIX BUI0OB YYeOHOH NE€ATEIBbHOCTH,

2) NIaTPHOTHYECKOTO BOCTIHTAHHUSA:

LICHHOCTHOTO OTHOILUCHHUS K HWCTOPUYECKOMY M HAyYHOMY HAaCIlIEeIHIO
OTE€YECTBEHHOU XUMMHU;

YBaXEHUsI K MPOLIECCY TBOPYECTBA B 00IACTH TEOPUU U MPAKTHYECKOIO
MPUMEHEHHUs] XUMHUH, OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAYKU €CTh Pe3y/bTar



JUIMTEIIBHBIX ~ HAONMOACHUH, KPONOTIMBBIX IKCIEPUMEHTANbHBIX MOUCKOB,
TIOCTOSIHHOTO TPy 1a Y4€HBIX U MPAKTHKOB;
MHTEpeca M IMO3HABATEbHbIX MOTMBOB B MOJYYEHHWH W MOCHENYIOLIeM

aHanM3e  MH(OPMALMHU O  MEpPeNOBbIX  JOCTHUIKEHUSIX COBpPEMEHHOMH
OT€YECTBEHHON XMMUU;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIHTAHUS:

HPaBCTBEHHOI'O CO3HAHUs, ITUUECKOTO [TOBE1EHUS;

CHIOCOOHOCTH ~ OLGHMBATh CHUTyallMM, CBSI3aHHbIE ¢  XUMHYECKHMH
ABJICHUAMHU, U IPUHUMATh OCO3HAHHbIE PELLEHHs, OPUEHTHPYSICh HA MOPAJbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

FOTOBHOCTH OLEHUBATH CBOE MOBEAECHUE U MOCTYNKH CBOMX TOBAPHIIEH ¢
MO3ULMH HPABCTBEHHBIX W IIPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUH HTHX
[IOCTYIKOB;

4) GopMHPOBAHHS KYJIbTYPbI 310POBbS:

MIOHUMAHUA 1EHHOCTeH 310poBOro M 0Oe3zomacHoro o6pasza KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOLIEHUS K COOCTBEHHOMY buznyeckomy u
MCUXUYECKOMY 3/I0POBBIO;

co0JItOIeHUs TTpaBUIT Ge30MacHOro O0pallleHusi ¢ BEIeCTBAMH B ObITY,
TIOBCE/THEBHOM XKU3HU U B TPYJIOBOM JI€ATEIILHOCTH,

MOHMMAHMSI LEHHOCTH [IpaBUJ WHIAMBUYAJbHOIO M KOJUIEKTUBHOTO
0e30macHOro MoBeeHUsI B CHTYalUsX, YrPOKAIOLINUX 3JI0POBBIO U JKU3HH
JIoAeu;

OCO3HAHHMs  MNOCICJICTBUM WM HENpUATHS  BPEIHBIX  [PUBBIYEK
(ynotpe0ieHus aJKoroJisi, HAPKOTHKOB, KYPeHHs);

S) TpynoBoro Bocnuranus:

KOMMYHUKaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIIe0BATENbCKOM
JIEATENIbHOCTH, OOLIECTBEHHO MOJIe3HOM, TBOPYECKOW MW JPYrMX BHAAX
NEATENIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE y4acTHe B pelleHWH TPAKTUUECKUX 3ajad
COLIMAJIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IKOJIbI);

MHTEpECAa K MPAKTUUYECKOMY H3Y4YEHHIO Mpo(eccHil pa3iuuHoro poja, B
TOM 4MCJI€ HAa OCHOBE MIPUMEHEHUS MPEAMETHBIX 3HAHWN 110 XUMHUH;

YBOXEHUS K TpyAy, JIOASM TpyAa W pe3ysbTaraM  Tpya0BOM
NesTeNIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOODY HWHJIMBMIYaJILHOM TPaeKTOPUH
oOpaszoBaHusl, Oyayuieil mpodeccun ¥ peanus3alni COOCTBEHHBIX KH3HEHHbIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUM, HHTEPECOB
U NoTpeOHOoCTeH 0011ecTBa;

6) 5K0/10rHYecKOro BOCIIMTAHHA:

OKOJIOTUYECKH Le1IeCO00Pa3HOro OTHOLIEHHS K MPHPOJIE, KAK UCTOUHUKY
CYyIIECTBOBAaHMS )KU3HU Ha 3emiie;

MOHUMAHHUS TJI00AJBHOIO XapakTepa SKOJIOrHYECKUX NpoOeM, BIHSHUS
SKOHOMHYECKHUX MPOLECCOB Ha COCTOSIHUE NIPUPOIHON M COLMAILHON Cpe/ibl;

OCO3HAHHUSI HEOOXOIUMOCTH HCIOJIb30BAHMS JAOCTHKEHHH XUMHM IS
PEILLIECHUSI BOIIPOCOB PAaLlHOHATILHOTO MPUPO/IOIIOJIb30BAHUS;

aKTHUBHOTO HENPUATHS JICHCTBUH, NPUHOCALLUX Bpell OKpYKarollei
NPUPOHOH Cpejie, yMEHHs MPOrHO3HPOBATH HEOGIArONPUSATHbIE YKOIOTHUECKHE
MOCJIEACTBHS MPEANPUHUMAEMbBIX I€HCTBHII U MpeoTBpaIIaTh UX;

HaJIi4usi  pa3sBUTOrO  HKOJOIMYECKOTO  MbILUIJIEHUs, HKOJOTMUYECKOM
KYJIbTYPbI, ONbITa AEATEIbHOCTH 3KOJOTMYECKOH HArpaBieHHOCTH, yMEHMUS
PYKOBOACTBOBATLCS UMHU B MO3HABATEILHON, KOMMYHHKATHBHON U COLMAJIbHOM



MPaKTUKE, CIMOCOOHOCTH W YMEHHUSI AKTUBHO TMPOTHBOCTOSTH WIEOJOTHH
xeMo(hoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU U 0O1IECTBEHHON MPAKTUKH;

MOHWUMaHWs ClNeUUM(PUKM XMMHM KaK HayKd, OCO3HAHWUsS €€ pOolu B
(opMHpOBaHUU PALMOHAIBHOTO HAYYHOT'O MBIIIIECHHS, CO3JaHUU LEIOCTHOIO
MpeACTaBlIeHUs 00 OKPYXKaloleM MUpPe KaK O eIMHCTBE MPUPO/IbI M YEJIOBEKa, B
MO3HAHUM TPUPOJAHBLIX 3aKOHOMEPHOCTEH M pelleHUH NpodJieM COXpaHEeHHS
NPUPOJHOIO PaBHOBECHS;

yOeKNEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JUis COBPEMEHHOM
LUMBUIM3ALMKM: B €€ I'yMaHMCTHYECKOW HANpaBIeHHOCTH M BaXHOW pOJIN B
CO3JlaHMM HOBOM 0a3bl MaTepualbHON KyJIbTYpbl, pPELIEHHH TIJI00AIBHBIX
npobsieM yCTOHUMBOrO pa3BUTHSI YeJOBEHYECTBA — ChIPhEBOM, IHEPreTHUECKOI,
MUILEBOM M DKOJIOrMYEeCKOW Oe30MacHOCTH, B pa3BUTHH  MEIMLIMHBI,
00ecrneYeHnH yCIOBHIi YCMEeIHOro TPYAa U IKOJOTHYECKH KOM(OPTHOMN KU3HH
KaX0ro ujieHa o011eCcTBa;

€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOJI0B
MO3HAHMWsS,  UCIOJIb3yeMbIX B  €CTECTBEHHbIX  HayKaX, CIIOCOOHOCTH
MCIOJIb30BaTh I10JIy4aeMble 3HAHUS U1 aHalu3a W OOBSICHEHHUS SBIECHUU
OKPYI)KaroIlero MUpa M NPOUCXOMALLIUX B HEM H3MEHEHUM, YMEHHs JeNaTh
O0OCHOBaHHbIE 3aK/IFOYEHHUS] HAa OCHOBE HAy4YHbIX (AKTOB M HMEIOLIUXCS
JIAHHBIX C LEJIbIO MOJyUYE€HUsI JOCTOBEPHBIX BbIBOJIOB,

CMIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHust NpodJieM B peaibHbIX JKU3HEHHBIX CUTYalIHSX;

UHTEpeca K I03HAHUIO U UCCIIeI0BATENIbCKON eI TeNIbHOCTH;

FOTOBHOCTH M  CIIOCOOHOCTM K HENpPEepbIBHOMY OOpa30BaHHMIO H
caM000pa30BaHUIO, K AKTUBHOMY [MOJYYEHHMIO HOBBIX 3HAHHM 10 XUMHH B
COOTBETCTBHH C ’KU3HEHHBIMU NOTPEOHOCTSIIMHU;

MHTepeca K  OCOOEHHOCTAM  Tpyda B pas3iuyHbIX  cdepax
npo¢eCCUOHATBHON AeSATEbLHOCTH.

METANPEAMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3yJibTaTbl OCBOCHMsI y4eOHOro npeamera «XHMUs»
Ha YpOBHE Cpe/iHero oouiero o6pa3zoBaHus BKIIIOYAKOT:

3HaYMMble IS (OPMHUPOBAHMS  MMPOBO33PEHUS]  OOYyYarOLIMXCH
MEXUCUUIIMHAPHbIE (MeXTipeIMeTHBIE) oOlLIeHayYHbIe MOHSITHUS,
OTpaKaroUIMe LEJIOCTHOCTh HAY4YHOH KAapTHMHbI MUpa U CHEUU(PHUKY METOHOB
MMO3HAHMs, MCIMOJb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
DHEPIus, SBJEHHE, IpoLecc, CUCTeMa, Hay4yHbIH (akT, MPUHLHKI, TMIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeloBaHUe, HaOJIOJeHHe, W3MEpEeHHe,
SKCIIEPUMEHT U JIpyTHe);

yHUBepcalbHbIe yueOHble NEeHCTBUS (mo3HaBarTesbHBIE,
KOMMYHHWKATUBHbIE,  PErylsTUBHbIE), obecrneuuBaromme GOpMHUpPOBAHUE
(yHKLMOHAIBHON rPAMOTHOCTH U COLIMAJIBHON KOMIIETEHIMH 00YYaroIInuXCs;

CIIOCOOHOCTH oOyyvarouuxcs MCIOJIb30BaTh OCBOEHHbIE
MEXJIMCUMIUTMHAPHBIE,  MMPOBO33DEHYECKHE 3HAHUS W YHHBEpCallbHbIE
y4eOHbIe IeHCTBUS B 103HABATEIbHON U COLIMATILHOM MPAKTHUKE.



MertanpenmeTHble pesybTaThl OTPAKAKOT OBJNAJEHHE YHUBEpPCaIbHbIMH
YYEOHBIMH  MO3HABATENbHBLIMH, KOMMYHHKATUBHBIMM U pPeryJisiTHBHBIMU
JEUCTBUSAMH.

_ OBaajgenue  yHHBepCca/bHBIMH  y4YeGHBLIMH  NO3HABATEILHBIMH
NeHCTBUSIMH:

1) 6a3oBble JloruuecKue aeiicTBU:

CaMOCTOATENIbHO  (pOPMYJIMPOBaTh M aKTyalU3UPOBATH npobiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPENCNIATh LENU NEATENbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH HX
AOCTHIKEHHUSA, COOTHOCHUTbL pe3yJIbTaTbl JEATEJIbHOCTH C TOCTABJIIEHHBIMU
LEJISIMH;

MCIIOIB30BaTh MPU OCBOCHUHU 3HAHUI MPUEMBI JIOTMUYECKOTIO MbIILIIEHUS —
BBIJICJIAITH XapAaKTEPHbIE MMPU3HAKH MMOHATUH M yCTaHABIMBATL UX B3aUMOCBS3b,
MCTI0JIb30BaTh COOTBETCTBYIOLIME MOHSATHS JUIsl OOBACHEHHs! OT/IebHBIX (PAKTOB
U SIBJICHHH;

BBIOMPATb OCHOBAHUS M KPUTEPUM Ui KNAacCUDUKALMM BELIECTB M
XUMHUYECKUX peaKLuii;

yCTaHaB/IMBaTh TPUYMHHO-CJIEJACTBEHHbIE CBSI3M MEXJY HW3y4yaeMbIMHU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE pACCYKICHHs (MHIYKTHBHbIC, AEAYKTUBHbBIE, [0
aHAJIOTHH), BBIAB/IATE 3aKOHOMEPHOCTH M MPOTHBOPEUMS B paccMaTpUBaeMbIX
SIBJICHUAX, POPMYIIUPOBATH BBIBObI U 3aKIFOUCHUS;

NPUMEHATE B TpoLecCe  MO3HAHUS, HUCMOJIb3yeMble B XUMHH

CHMBOJIMYECKHE  (3HAKOBbIE)  MOJE/H,  [IPeoOpa3oBbIBATH  MOJIEJbHbBIE
NpEeACTaBICHUSA — XHUMHYECKUM 3HAaK (CUMBOJI) DJJIEMEHTa, XUMHYecKas
(opMmyna, ypaBHEHHe XHMHYECKOHW peaklMM — [pH pelieHHH yueOHbIX

NIO3HABATEIbHBIX U MPAKTUYECKHUX 3a]ay, NPUMEHSATh Ha3BaHHbIE MOJICJIbHbBIE
NPeACTaBIICHUS /ISl BBISIBICHUS XapaKTEPHbIX MPU3HAKOB U3y4aeMbIX BELIECTB
U XUMHYECKUX peakri.

2) 6a3oBble HCC/IE10BATEILCKHE 1eHCTBUSA:

BJIaJIETh OCHOBAMHW METOJI0B HAYYHOI'O MO3HAHHUS BELIECTB U XMMMUUECKHUX
peaKkLuii;

GopMynupoBaTh  UeNM M 3aJauM  MCCIEAOBAHMA,  MCIOJB30BATh
MIOCTABJIEHHBIE U CAMOCTOSITENILHO C(HOPMYIUPOBAHHbIE BONPOCH B KauecTBe
MHCTPYMEHTA MO3HAHMS U OCHOBBI /U1t ()OPMHUPOBAHUSI THITOTE3bI 110 POBEPKE
NIPABUJIBHOCTH BBICKA3bIBAEMbBIX CYIKIEHUI;

BIIaZICTh HABBIKAMM CaMOCTOSITEIbHOIO [UIAHUPOBAHMSI W TPOBEIEHUS
YYCHHYECKUX OKCIIEPUMEHTOB, COBEPLUEHCTBOBATH yMEHHs HaOIOAAaTh 3a
XOIOM  Tpolecca, — CaMOCTOSITENIBHO — MPOrHO3UPOBATH  €r0  pe3yJibTar,
GopmynupoBaTh 00OOLIEHUS M BBIBOABI  OTHOCHTENLHO JIOCTOBEPHOCTH
pe3yIbTaTOB MUCCJICIOBAHUS, COCTABIATL OOOCHOBAHHBIH OTUET O MpPOAETaHHOMN
pabore;

MpUOOpeTaTh ONbIT YYEHHYECKOH HCCIe/10BaTeNbCKOH | MPOEKTHOWU
ACSITCIBHOCTH, TPOSBIIATE CIIOCOOHOCTL U FOTOBHOCTb K CAMOCTOSITENLHOMY
IOUCKY METOAOB PELICHUS NPAKTHYECKUX 3ajJay, NPUMEHEHHIO Pa3uuHbIX
METO/I0B [O3HAHHUSI.

3) pabora ¢ uudpopmanmeii:

OPUCHTUPOBATLCA B  PA3IMYHBIX HMCTOYHHMKAX HWHMOpMaluu (HayuHO-
omyJisipHas JUTEpaTypa XWMHYECKOrO COJEp)KaHHUs, CIPaBOYHbLIE IMOCOOUS,
pecypebl MiHTepHeTa), aHanu3uposats uHGOPMALUIO PA3TUUYHBIX BUIOB U dbopm



MPpeICTaBICHUs,  KPUTHYECKM  OLIEHMBaTb €€  JIOCTOBEPHOCTh W
HENPOTUBOPEUUBOCTH;

(GopmMynMpoBaTh 3anpockl U NPUMEHSTh Pa3InYHbIE METOIbI IIPU MOUCKE U
orbope uHpoOpmMaLMM, HEOOXOAUMOW JUIs BBINIOJIHEHMS yueOHBIX 3a71a4
OIpPENEIEHHOIO TUIIA;

MpUOOpPETaTh OMBIT UCIOJb30BAaHUS UH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMHI U Pa3IMUHbIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BbIOMpAaTh  ONTHMAalbHYIO  (GOpMY  IpeACTaBIEHUS
uH(pOpMaLIMK (CXeMbl, FpauKH, AHarpaMMbl, TAOJIMLbI, PUCYHKH U JIPyTHE);

MCMOJIb30BaTh HAy4YHbIH s3bIK B KayecTBe cpeicTBa Npu paboTe ¢
XUMHYECKOH uHMOpMalMen: NPUMEHATb MEXKIpeaMeTHble ((puznudeckue u
MareMaTtu4yeckue)  3HaKM M CMMBOJBL,  (DOpMyIbl,  aOGOpeBUATYypBI,
HOMEHKJIATYpY;

MCTOJIb30BaTh W MPeOOPA3OBLIBATh 3HAKOBO-CMMBOJIMYECKHE CPEICTBA
HarJIsIIHOCTH.

OB.1ajenne yHHBepCcaJIbHbIMH KOMMYHHKATHBHBIMH 1€HCTBHSIMH:

3aJlaBaTh BOMPOCHI M0 CYLIECTBY OOCYXKJIaeMOW TeMbl B XOIe AMaiora
W/WJIM JIMCKYCCHMH, BbICKa3blBaTh HMJEH, (HOPMYJIHPOBAThL CBOM MPEITOKESHHS
OTHOCHUTEJIBHO BBINOJIHEHHUS MTPEJITIOKEHHOM 3a/1a4H;

BBICTYIIATh C Mpe3eHTalMel pe3ybTaTOB M03HABATEIBHOMN JeATENbHOCTH,
MOJYYCHHBIX ~CaMOCTOATEJbHO HWJIK  COBMECTHO CO CBEPCTHUKAMH IIPU
BBITIOJIHEHUH ~ XMMHYECKOIO  DKCIIEPUMEHTA, IPaKTHYECKOH paboThl MO
MCCIICIOBAHMIO CBOMCTB W3Y4YaeMblX BEILECTB, pealn3aliu y4eOHOro npoeKkTa u
(GopMyHpOBaTh BBIBO/IbI 110 pe3yJIbTATaM MPOBEAEHHBIX MCCIEN0BAHUN MyTEM
COTJIaCOBaHMs MO3ULMI B X0/1¢ 00CYK/IEHUSI 1 0OMeHa MHEHUSMH.

OBJ1ajeHne yHHBEpCA/IbHBIMH PeryJISSTHBHBIMH eHCTBHSAMH:

CaMOCTOSITE/ILHO TJIaHUPOBATH M OCYILECTBIISATH CBOIO TMO3HABATEIBHYIO
AeATENIbHOCTD, ONpe/esiss e Uelu M 3a]aud, KOHTPOJIHUPOBAaTh U 1O MEpE
HEOOXOAMMOCTH KOPPEKTHPOBATh Mpe/laraeMblii  alropuT™M JeWCTBUH TMpH
BBITIOJIHEHUH y4eOHbIX M MCCJIEJI0BATeNbCKUX 3a]ay, BbIOMpaTh Hauboiee
> exTHBHBIH CcrOCOO WX pelleHUsl ¢ yY4ETOM TOJNy4eHHUs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PeaKIHsiX;

OCYUIECTBIISATb ~ CAMOKOHTPOJIb ~ CBOEH  JESTEIbBHOCTH HAa  OCHOBE
CaMOaHaJIM3a U CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDI

10 KJIACC

[Ipenmernbie pe3ynbTaThl OCBOeHHMs Kypca «OpraHumueckas XUMHS»
OTpaXkaroT:

CpOPMUPOBAHHOCTh  MPEJCTABIEHHH O XMMHYECKOH COCTABJISIOLIEH
€CTECTBEHHO-HAYYHOH KapTUHBl MWpa, POJIM XUMMH B TIO3HAHUU SIBICHHI
[IPUPO/bI, B  (OPMUPOBAHUM MBILUIEHHSI W KyJIbTypbl JHMYHOCTH, €&
(pyHKUMOHANILHOH IPaMOTHOCTH, HEOOXOAMMON JUIl pelleHHs MPAKTHUECKHUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAaHHOIO OTHOIIEHMS K CBOEMY 310POBBIO U
IIPUPOIHOM cpejie;

BJIQJICHHE  CUCTEMOM  XMMMYECKMX 3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAralolMe TMOHATHS (XUMHYECKMH DJIEMEHT, aToM, 3JIEKTPOHHAs
000N0YKa  aroma, MOJIEKyNla, BaJeHTHOCTb,  3JIEKTPOOTPHLATEIBHOCTD,



XUMHYECKasl CBs3b, CTPYKTYpHas (opmyna (pa3BépHyTas u COKpall€HHas ),
MOJIb, ~ MOJIpHast ~ Macca,  MOJSIPHbIA  00BEM,  yIJIEpOAHBIH  CKelleT,
(yHKUMOHANBHAS TIpyNmNa, pagukal, M30MEpHsi, H30MEpPbl, TOMOJIOTMYECKHH
P, TOMOJIOTH, YrI€BOAOPO/bI, KHCIOPOJ M A30TCOAEpXKALINE COeIMHEHMS,
MOHOMED, MOIMMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOIIEKY IAPHBIE COSAHHEHHS );
TCOPHH M 3aKOHBI (TEOPHs CTPOEHHS OPraHUYeCKHX BellecTB A. M. bytneposa,
3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUIl SI3bIK
XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JIeKAILMEe B OCHOBE ITOHUMAHHUS
[IPUYMHHOCTH M = CUCTEMHOCTH XWUMHYECKHX SIBJIICHUH, (aKTOJIIOrHUECKHe
CBE/IEHHS] O CBOWCTBAX, COCTaBe, MOJIYYEHMH U 0E30MacCHOM MCIOIb30BAHMM
BOKHEHIIMX OPraHUYecKHX BELIECTB B ObITY M MPaKTHYECKON J1eSTeNIbHOCTH
YeJI0BeKa;

C(hOPMHPOBAHHOCTL YMEHUI1 BBISIBIISATE XapaKTepHble NPU3HAKKU TTOHSTHH,
YCTaHaBIIMBATb WX B3aUMOCBS3b, WCIOJb30BaTh COOTBETCTBYIOILIUE TOHSTHSI
[pH OIMCAaHUN COCTaBa, CTPOCHUS W MPEBPALIEHUH OPraHUYECKUX COeIUHEHHIA;

C(hOPMHPOBAHHOCTH YMEHHI UCIIONb30BAThH XUMHYECKYIO CUMBOJIUKY J1Jisl
COCTABJICHUA MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHOI)
GopmMyn OpraHuuYecKMX BelLIeCTB W YPABHCHHH XHMHYECKHUX peaKLMi,
M3rOTaBJIMBATL MOJICIIK MOJIEKYJl OPraHMYECKHUX BELIECTB JUlsl MIIIOCTPALIUK UX
XUMHUYECKOI0 U MPOCTPAHCTBEHHOTO CTPOEHMS;

C(hOPMHUPOBAHHOCTH YMEHUI yCTAaHABIUBATE NPUHAAJIEKHOCTh U3YUYEHHBIX
OpraHM€CKMX BCLICCTB M0 MX COCTaBy W CTPOEHHIO K OIpeaeéHHOMY
KJaccy/rpynmne COeAMHEHHH (yrieBOAOpOIbI, KHUCJIOPOJ W a30TcojepxKaliue
COCAMHCHHS, BBICOKOMOJICKYJISIPHbIE COENMHEHHS), JaBaTb WM Ha3BaHUS [0
cucrematuyeckor HoMmeHkiarype (IUPAC), a takke NpuUBOAMTH TPUBHAbHbBIE
Ha3BaHUS OTICJIbHBIX OPraHUYECKUX BEILECTB (ITHIICH, NMPOIUIIEH, aleThIeH,
STUJICHIIIMKOJIb, MNIMLEPHH, (eHo, PopManbieri, aletanbieru, MypaBbHHas
KHCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBasi KMCJIOTa, CTEapuHOBAs KUCIIOTA,
TIOK03a, PPYKTO3a, KpaXMall, LeJUTioN03a, MINLHH);

c(OPMHUPOBAHHOCTb YMEHMsl OMNPEJE/sTh BBl XUMMUECKOH CBS3U B
OPraHU4eCKUX COC/IMHEHMSX (OAMHAPHBIE U KpaTHbIE);

C(hOPMHUPOBAHHOCTb YMEHHSI NPUMEHSTH [1OJOKEHHS TEOPUU CTPOEHMS
opraHu4eckux BewectB A. M. bytiepoBa Juis 0ObsICHEHHS 3aBHMCHUMOCTH
CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH COXPAHEHUsSI MaccChl
BELLECTB;

C(OPMUPOBAHHOCTb ~ YMEHHMIi  XapaKTepH30BaTh COCTaB, CTpOEHHE,
(usMueckne U XUMHUYECKHE CBONHCTBA THUITHUHBIX NpeCTaBUTENIEN pa3IuYHbIX
KJTaCCOB OPraHWYeCKHUX BELUECTB (METaH, 3TaH, 3THJIEH, MPOMNWIIEH, alleTUJIeH,
Oyranuen-1,3, MeTui0yTanuen-1,3, 6eH30i, MeTaHOI, STAHOJ, ATUJICHIJIMKOJIb,
TIMLEPUH, (EeHO, aleTanbIerujl, MypaBbUHAs | YKCYCHasl KHUCJIOTHI, TJIHOKO3a,
Kpaxmai, — Le/UII0JI03a,  aMHUHOYKCYCHas — KHMCJIOTa),  WIUTOCTPUPOBATh
FCHETHYCCKYIO  CBf3b  MEXJY HMMH YPaBHEHMSIMM  COOTBETCTBYIOILIMX
XUMHYECKUX PEAKIMHU C UCTIOIBb30BAHUEM CTPYKTYPHBIX (GOPMYJI;

c(OpMUPOBAHHOCTH yMEHHUsI XapaKkTepu3oBaTh UCTOYHUKH
YTJICBOJJOPOHOIO  CbIpbsi  (HE(DThb, MPUPOAHBIA a3, yroyb), CHOCOObl MX
nepepabOTKK M MPAaKTHUECKOE IPUMEHEHHE NPOLYKTOB nepepadoTKH;

c(OPMUPOBAHHOCTh yYMEHUH MPOBOJAUTL BBIYUMCIEHHS MO XUMHYECKHM
YPaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO BEIECTBA WU MPOAYyKTa
PEaKLMK TIO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOHBIX
BELIECTB WJIH NPOAYKTOB PEaKIIMK);



Cc(OPMUPOBAHHOCTb YMEHHI BJaeTh CHCTEMOM 3HAHMH OO0 OCHOBHBIX
METOJaX Hay4YHOIO IO3HAHMUs, UCIIOJIb3YEMBIX B XUMUHU MPH W3YYEHHH BEILECTB
M XHMHMYECKHX  siBleHMH  (HaOmoJieHWe,  M3MepeHHe,  SKCIEpUMEHT,
MOJIEIMPOBAHHUE), HUCIIOJIB30BaTh CUCTEMHble XUMHUYECKHE 3HAHUS IS
MPUHATHS PELUICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BELIECTBAMH U UX NIPUMEHEHHEM;

C(OPMHUPOBAHHOCTb ~ YMEHMH  CcOONIOJAaTh  MNpaBuia  MOJb30BAHHS
XUMHYECKOU TMOCY/I0H M J1abopaTopHbIM 00OpY/NIOBaHHEM, a TakXKe MNpaBHia
oOpallleHus ¢ BellleCTBAMU B COOTBETCTBHUHM C MHCTPYKLMSAMH I10 BBITOTHEHHIO
1a00paTOPHBIX XUMHUYECKHUX OTbITOB;

cOPMUPOBAHHOCTh YMEHMU [UIAHUPOBATHL M BBIMIONHAT XUMHUECKHIA
DKCIIEPUMEHT  (MPEBpalIeHHs OpPraHUYeCKUX BELeCTB MpPH HarpeBaHUM,
MOJlyYeHUe OTHUJIEHA W M3YyYeHHME €ro CBOICTB, Ka4yeCTBEHHbIE peaKI1H
OpraHWYeCKHUX BEILECTB, JeHaTypalus OEJIKOB TMpH HarpeBaHWH, LBETHBIE
peakiu OeJIKOB) B COOTBETCTBMM C NPaBUJIaMM TEXHHUKH 0€30MacHOCTH IPH
o0palleHun ¢ BelecTBaMK U J1ad0paTOpHbIM 000pYI0BAHKEM, MPEICTABIATD
pe3ysibTaThl XMMHMYECKOrO JKClepuMeHTa B (GopMe 3aluCH  ypaBHEHHUH
COOTBETCTBYIOLUMX peakuuid u (HOpMynupoBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yJibTaToB;

ChopMHPOBAHHOCTL YMEHMI KPUTHUYECKH aAHAJIM3MPOBATH XUMMYECKYIO
MH(POpMALIMIO, TOJY4YaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpecTBa MacCOBOM
uHdopmanuu, UHTEepHET U Ipyrux);

COPMUPOBAHHOCT ~ yMEHWi  coOMIOJaTh  MpaBUjia  3KOJOTMYECKH
11eJeco00pa3HOro MoBeJeHUss B ObITY W TPYAOBOM JEATENBHOCTH B LEJSX
COXpaHEHMs CBOEIr0 3/10POBbsi U OKPY’KalOLLEH MPUPOAHOMN Cpelibl, 0CO3HABATH
OMacHOCTh BO3JEHCTBUS HA JKUBbIE OPraHU3Mbl OMPEIeNIEHHBIX OPraHUuYeCKUX
BEILECTB, MOHUMas cMblicn nokaszarens [1JIK, noscHsaTh Ha npuMepax crocoowl
YMEHBIIEHHUS W TPEeJOTBPALIECHNS WX BPEIHOIO BO3IACWCTBUS Ha OpPraHU3M
4esl0BeKa;

A 00y4aIOLIMXCs ¢ OFPaHUYEHHBIMU BO3MOXHOCTSIMHU 3[J0POBbSI: YMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOAaX IMO3HAHHUS BEILECTB U
XUMMYECKUX SIBJICHUN;

JUIs CIIeNbIX M CJabOBUIALIMX O0YyYarOUIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUEeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins nns  3anucu
XUMUUYECKUX hopmy!. :

11 KJIACC

[IpeameTnbie pesynbraThl ocBoeHMs Kypca «OOiuasi U HeopraHuyeckas
XUMHUS» OTPaXKaroT:

C(OPMUPOBAHHOCTb MPEJICTABICHUI: O XMMHUYECKOHW COCTaBIISIOLLEH
€CTECTBEHHO-HAYYHOW KapTUHbl MHUpA, POJM XUMHMHU B TO3HAHUM SBJIEHUM
MPUPOAbI, B (OPMUPOBAHWUH MBILLIEHUS! W  KYJbTYpbl JINYHOCTH, €&
(yHKLMOHANILHOH I'PAMOTHOCTH, HEOOXOAWMOM AJIsl pelleHUs MPaKTHYeCKUX
3a71a4 M DKOJIOTUYECKH OOOCHOBAHHOIO OTHOLLEHHUS K CBOEMY 3I0POBBIO U
MIPUPOLHON Ccpele;

BIaJICHUE  CHUCTEMOM  XMMHYECKHMX 3HAHUH, KOTOpas  BKJIHOYAET:
OCHOBOIIOJIATrAlOIIHE TOHSATHS (XUMHUYECKUH 3JIEMEHT, aToM, M30ToI, s-, p-, d-
SJIEKTPOHHbIE OPOMTAIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, DJIEKTPOOTPULATENIBHOCTb, CTENEeHb OKHUCJIEHUS, XUMHUYECKas
CBSA3b (KOBaJIeHTHAs!, MOHHAs, MeTaJJIMYecKas, BOJIOPOHAS ), KPUCTAIIIMYECKas



PELIETKA, TUIIBI XHMMUYECKHX PeakUui, pacTBop, DJIEKTPOJIUTEI, HEMJIEKTPOJIUTHI,
SJICKTPOJIMTHYECKAsT TMCCOLMALINS, OKMUCINTEIb, BOCCTAHOBUTEI, CKOpPOCTh
XUMUYECKOH peakUnH, XMMUYECKOe PaBHOBECHE); TEOPHH U 3aKOHBI (Teopws
SNIEKTPOJIMTUYECKON AUCCOLMALIMH, MepuouIecKuii 3akon J|. U. Menneneena,
3aKOH COXpaHCHMSI MAacChl BEILECTB, 3aKOH COXPAHEHUs M MpeBPALLEHHUs
OHEPI'MH NPU XUMHYECKHUX peaKlUsX), 3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK
XUMHUH, MHUPOBO33PDEHYECKHE 3HAHMS, JieXKallhe B OCHOBE ITOHUMAHHS
NIPUYIMHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBJICHHH, (AKTOIOrHYecKre
CBEJICHUs O CBOMCTBAaX, COCTaBe, MOJYYEHHUH M OGE30MacCHOM HCIOIb30BAHUM
BOKHEHIIMX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTHUECKOH JesTebHOCTH
YeJloBeKa;

C(hOPMUPOBAHHOCTE YMEHUI BBISIBIISTh XapaKTepHble NMPU3HAKH MOHSATHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLIME TOHSTHS
TIp1 OTMMCAaHUK HEOPraHUYECKUX BELLECTB U WX NPEBPALLIEHHIA;

C(hOPMHPOBAHHOCTH YMEHHIi HCIOIb30BAThH XUMHYECKYIO CUMBOJIUKY J1Jisl
COCTaBICHMSI  (DOPMYJ BELUECTB M  ypaBHEHHH XUMUYECKHX peaxiuii,
CHCTEMaTu4eckyto HomeHkiatypy (IUPAC) wu  TpuBuanbHble Ha3BaHus
OTACJILHBIX HEOPraHUYECKUX BEIIECTB (yrapHblii ra3, yrieKucsblil ra3, aMMHuaxk,
rameHas U3BeCTb, HeralméHas U3BeCTb, IMTheBas COJa, UPHUT K apyrue);

C(OPMUPOBAHHOCTb yMeHMII ONpelesTh BaleHTHOCTh M  CTereHb
OKHUCJICHUS XUMHYCCKUX JJIEMEHTOB B COEJIMHEHMSIX Pa3IMYHONO COCTaBa, BHJI
XUMHYECKOH CBA3M (KOBAJEHTHAsl, MOHHAs, MeTaljudeckas, BOJOPOIHAs) B
COCIIMHCHHUSAX, THUIl KPUCTAIMYECKOH pELIETKH KOHKPETHOro BellecTBa
(aTomHasi, MONeKy IsipHast, HOHHasl, MeTalTdeckas ), XapaxkTep cpejibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHMIA;

C(OPMUPOBAHHOCTH yMeHUM yCTaHaBJIMBaTh NPUHAJIE)KHOCTD
HEOPraHMYECKUX BELUECTB 10 MX COCTaBy K ONpeJeléHHOMY Kiaccy/rpyrre
COGMHEHUH (NPOCThIE BEIIECTBA — MeTalibl H HEMETalibl, OKCHJIBI,

OCHOBAHHUS, KUCJIOTBI, aM(QOTEPHbIE THAPOKCH/IbI, COJIN);

C(OPMUPOBAHHOCTB YMEHHII PACKPBIBATH CMBICI IEPHOANYECKOTO 3aKOHA
HA. W. MenneneeBa W JeMOHCTPHPOBATH  €ro CHUCTEMATU3UPYIOLLLYIO,
OOBACHUTENBHYIO U IPOTHOCTHYECKYIO (hyHKLIHH;

COPMUPOBAHHOCTL yYMEHHH XapaKTeph30BaTh 31EKTPOHHOE CTpOEHHE
aTOMOB XHMHYECKHUX dJeMeHTOB [-4 mnepuonor [lepuoauueckoil cuctemsl
XUMHU4eCcKuX dnemenToB JI. M. Menpeneesa, ucrnonb3ys nostusi «s-, p-, d-
SJIEKTPOHHBIC  OPOMTANM»,  «IHEPreTHYECKME  YPOBHH»,  OODBACHSThH
3aKOHOMEPDHOCTH  M3MEHEHMS CBOMCTB XHMHYECKHUX JJIEMEHTOB MU HX
COCIMHEHUH 10 TepuojaM u rpynnam [lepuoanieckoil cucTeMbl XUMUYECKHX
anemeHToB /1. 1. Menneneena;

ChOPMUPOBAHHOCTHL  yMEHHI XapakTepu3oBaTh (ONUCHIBATH) 0OLKeE
XUMHYECKME CBOMCTBA HEOPraHMYeCKHX BEIECTB pa3HuHbIX  KJIACCOB,
MOATBEPXKATH CYLIECTBOBAHHE M€HETHUECKOMN CBSI3M MEX/ly HeOpPraHMUeCKUMH
BEILECTBAMHU € MIOMOILBIO YPABHEHHUH COOTBETCTBYIOLMX XUMHUYECKHX PEaKLHii;

c(pOPMUPOBAHHOCTD YMEHMSI KNAcCU(PULHPOBATH XUMHUECKHE peaxkuuu 1o
Pa3INIHBIM NPU3HAKAM (YMCIy U COCTaBY pearupyiollnX BELIECTB, TEMIOBOMY
SQQeKTy peakiuy, H3MEHEHHIO CTereHel OKUCIIeHHS IeMEHTOB, oOpatumocTu
PEaKLMHU, y4aCTHIO KaTalku3aTopa);

C(OPMUPOBAHHOCTb YMEHMIi COCTABNATh ypaBHEHHUS peakLui pa3iudHbIX
THIIOB, TMOJIHBIE M COKpalIE€HHbIE YPaBHEHHs peaklMid HOHHOro OOMeHa,
YUUTBIBAsl yCIIOBUS, IPU KOTOPBIX 3TH PEAKUH HAYT 10 KOHLA,



c(hopMMPOBAHHOCTL YMEHUI MNPOBOAUTH PEaKLUH, [OATBEPKAAIOIINE
KauyeCTBEHHBIH COCTAB pa3IMYHLIX HEOPraHMYECKUX BEIEeCTB, PACIO3HABaTh
OMBITHBIM ~ MyTEM  HOHBI,  NPUCYTCTBYIOLIME B  BOJAHBIX  PacTBOPAx
HEOPraHU4eCcKUX BEIlIEeCTB;

C(OPMUPOBAHHOCTb YMEHMH pacKpbiBaTh CYLUIHOCTb OKHCIUTEIbHO-
BOCCTAHOBHTENIbHBIX ~ PEAKLMH MOCPEJCTBOM COCTABJCHUS 3JIEKTPOHHOIO
DanaHca ITUX peakIuii;

chOpMHUPOBAHHOCTL ~ YMEHHI  OOBSICHSTH  3aBUCUMOCTH  CKOPOCTH
XMMHYECKON peakuMd OT pa3ju4HbIX (PAKTOPOB; XapaKTep CMeIIeHHs
XUMHUYECKOTO PaBHOBECHS B 3aBUCMMOCTH OT BHELLIHETO BO3/1CHUCTBHUS (MPHHIIAII
Jle lllaTenke);

C(hOPMMPOBAHHOCTb YMEHHIl XapakTepu3oBaTh XHMHUYECKHE IPOLECCHI,
Jie)Kallre B OCHOBE TPOMBILIIEHHOIO MOJYYEHHUs CEPHOM KUCIIOThI, aMMHUaKa, a
TaKKe cHOPMUPOBAHHOCTH MPEACTaBICHUH 00 OOLIMX HAYYHBIX NMPUHLMIAX U
IKOJIOTUYECKUX ITPOoOsIeMaX XMMHUYECKOIO MPOU3BOACTBA;

cOPMUPOBAHHOCTH YMEHHUH MPOBOJUTH BHIYMCIEHHUS C UCIOJIb30BAHUEM
MOHATHS «MACCOBast J10JIs1 BELIECTBA B paCTBOPE», OOBEMHBIX OTHOLIEHUH I'a30B
NMpyd XMMHUYECKUX peakuusX, Macchl BellecTBa MIM O0BbEMA Tra30oB [0
M3BECTHOMY KOJIMYECTBY BELLIECTBA, Macce WIH O00bEMY OIHOIO W3
Yy4acTBYIOUIMX B PEaKIMU BEILECTB, TEIJIOBOro 3¢dekTa peakiud Ha OCHOBE
3aKOHOB COXPAHEHUSI MacChl BELLIECTB, IPEBPALLICHUS U COXPAHEHHUsI YHEPTUH;

COPMHUPOBAHHOCTb ~ YMEHMH  cOONIOJAaTh  MpaBuila  MOJb30BaHUS
XUMHYECKON TOCYA0M M 11abopaTOpHbIM 00OpYJOBaHHEM, a TaKKe MpaBuiia
oOpalleHus ¢ BElleCTBAaMHU B COOTBETCTBUM C MHCTPYKIMSMHU 1O BBITIOJTHEHUIO
1a00pPaTOPHBIX XUMUYECKUX OTbITOB;

c(OpMUPOBAHHOCTh YMEHMH IJAHUPOBATb W BBHINOJHATE XUMHUYECKUI
SKCIIEPUMEHT (pa3jiokKeHue NepoKCcHa BOJOPO/ia B MPUCYTCTBUU KaTalu3aTopa,
Onpejie/ieHHe  Cpelibl  PacTBOPOB  BEIIECTB € [OMOIIBIO  YHHUBEPCAIBLHOTO
WHMKATOpPa, BJIUSHUE Pa3JiMYHbIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOMN
peaklHM, peakluuud HOHHOro OoOMeHa, KayeCTBeHHble peaklud Ha Ccyiabdar-,
KapOoOHaT- WM XJIOpMJ-AHHOHbl, ~ HAa  KATHOH  aMMOHHS,  pelIeHHe
SKCIIEPUMEHTAIbHBIX 3a4a4 1o TteMaM «Metamisl» W «Hemeramiel») B
COOTBETCTBUM C TpaBUJIAMU TEXHUKH O€30MaCHOCTH Mpu OOpallleHuu ¢
BELIECTBAMHM M J1aDOPAaTOpHBIM 000pPY10BAHUEM, MPEICTABISATh pPE3yJIbTaThl
XUMHY€ECKOT0 3KCIEpUMeHTa B (DOpME 3aluCH ypaBHEHUH COOTBETCTBYIOIIUX
peakLui U GOpPMYJIMPOBATh BbIBOJIbI HA OCHOBE ITHX PE3YJILTATOB;

c(hOpMHUPOBAHHOCTb YMEHMH KPUTHUYECKH aAHAIW3MPOBATH XUMMYECKYIO
MH(DOpMaLIMIO, MOJy4aeMyl0 W3 pa3HbIX HMCTOYHHKOB (CpeACTBa MacCOBOM
KOMMYHHUKaLUK, UHTepHET U Ipyrux);

c(OPMUPOBAHHOCTh  YMEHMH  COOMIOAATh  MpaBWia  JKOJOTHUECKH
L1eJ1Ieco00pa3Horo MnoBeleHUss B OBbITY W TPYAOBOH JEATENBHOCTH B ILEJNSIX
COXpaHEHHUsI CBOETO 3/10pPOBbsl U OKPYIKAIOLLIEH MPUPOJAHON Cpelbl, OCO3HABATH
OMacHOCTb BO3JIEWCTBUS Ha JKMBblE OPraHU3Mbl OMpEIEIEHHBIX BELIECTB,
noHumasi cmbicit  nokasarens [1/IK, mnoscHaTe Ha mnpumepax crocoObl
YMEHBUICHHUsT W MPEJOTBPALUEHNs WX BPEIHOIO BO3JACHCTBUS Ha OpPraHHU3M
4eJl0BeKa;

JUIst 00Y4aroMXCsl ¢ OrpaHUUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbSI: YMEHUE
NMPUMEHATH 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MMO3HAHWUS BEIIECTB U
XUMHYECKHUX SIBJICHUH;



IJIsA  CJICIIbIX U cna603u11;1u1y1x o6yt{a}0umxc;1: YME€HHUE HCIIOJIL30BATh

penbe(HO-TOUEUHYIO CHCTeMY o0Oo03HaueHuii  JI. bpaitns  ans  3anucu
XUMHUYECKUX dhopmyi.
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